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Abstract 
Many religious teachings and instructions for life in Islam are derived 

from the Holy Qur'an, which is considered as Al-Thiql al-Akbar. 

Therefore, identifying the teachings of the Qur'an from the beginning of 

Islam until now under the title of "interpretation of the Qur'an" has been 

and is the focus of attention of Muslims, especially thinkers of Qur'anic 

sciences. One of the sciences required for interpretation is "Balaghah 

(eloquence)" and "Bayan (the science which deals with patterns of speech 

that aims to get a sentence that can not only be understood but also be 

beautiful) " is one of its techniques. The topics of truth and Majaz 

(metonymy) are two of the issues of bayan. This topic has a special place 

due to its direct impact on the interpretation of the Qur'an. Therefore, 

proving majaz is important in the Qur'an. On the other hand, due to the 

scientific acceptance of Allameh Tabatabaei in the Qur'an interpretation 

community and considering some verses as majaz by him, it is necessary 

to obtain his views in this regard. Therefore, this is the purpose of this 

study. In most cases, in addition to Al-Mizan Fi Tafsir Al-Quran, the 

sources of research data are interpretive, eloquent, and lexical books. 

Based on the descriptive-analytical method, the findings of this study 

indicate that the necessary reasons given by the majaz proponents in the 
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Qur'an are some verses, narrations, and majaz being as more eloquent. 

The reasons for the majaz opponents in the Qur'an, such as considering 

majaz as being a lie, its negation, the fall of the authority and the miracle 

of the Qur'an, are negative and negligible reasons. While accepting these 

reasons, Allameh Tabatabaei accepts "majaz in some verses" if they are 

symmetrical and effective in interpreting the verse. 

Keywords 
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˨ŏí˨ĮŰùĚģ˨ŗ˨ŏíĚŃ˨ęĕ˨ěʭČŎĚý˨ĖŞÝðă˨ʭý˨˨ˮʭáĖŰĕ

äŰʭþįʭþį˨ŔŎŦķ
˨ ˨
¯L½qL�±K�°½rz±Î

 

ĂĿʭŰęĕ˨ĒŰęʭă˨ʲʴʺ�ʴʴ�ʴʶʼʼ˨˨˨˨ ˨˨ ˨ġĚŰĘÏ˨ĒŰęʭă˨ʲʳʷ�ʴʵ�ʴʶʼʼ˨ ˨

µn¾¢c��
�qL��sK�×qL¾zO�q´Xym�³�È²½m×L·�°½m�qm�È¥n±s�¯?r��sK�,«ÆyK��¬½r¡¶¡�¨�[�rP¡K�,VyK��V/ym�¶O

È�½?²n-�°½KsK��³qµs´?�VkL²}�×L·��¯K´/²��LO�¯´²¡LW�«ÆyK�qn��sK�¯?r��¯?r/��r¾/z�W��¶/_´W�¯´±L/¡�
¶O�¯L±L®ªz�¯Kn²®~½n±K�µv½³�«´ª��Vz·�³�µm´O�È±?r���r¾/z�W�sL¾±�mq´�«´ª��sK�È¢½,��V/�ÆO���³�V/yK

�¬ª��¯L¾O��VyK�¯?�¯´²��sK�È¢½��VyK�¯L¾O�¬ª��¨ILz�sK�È¢½�sL`�³�V�¾�g�ZhO���¨/¾©m�¶O�ZhO�°½K
µv½³�µL¦½L_�¯?r��r¾z�W�qm�¬¾�Xz�r¾[BW�mqKm�×K-�°½KsK��³qqm�sL`�ULP[K�mqKm�V¾®·K�¯?r����¶O�È�r��sK

V¾©´P��¨¾©m�È½LP�LP��¶Æ��È®ª�
�¶�L_�qm��¯L/~½K�N/±L_�sK�UL/½?�È/krO�°X/z±KmsL`�³�×r¾z�W
µL¥n½m�¶O�ÈOL¾Xym�V/yK�×q³r��mq´�°½K�qm�¯L~½K�×L·-�°/½KsK��³q�°/½K��n/·�N/ª��°/½K�¶/O�¯n¾/yq

�|·³vSV/yK����OL/²µmKm��qm�|·³v/S�×L/·rX/~¾O�/O�µ³Æ/��mqK´/�ML/X¡�rƿŘƅƨƲƹŤ�ƅɕƨƋƮŮ�ͳƨƭ�ƿŤƇƨɕƾƹŤ�,
X¡ML�×L·��×´�©�³�È�ÆO�,×r¾z�Wn²Xz·���È�¾�´W�{³q�wLyK�rO�/¶X�L½�Èª¾ªhW��×L·�°½K�°½K�¶O�|·³vS

�¯?r��qm�sL`�¯L��K´��r��sK�ÈOL`½K�¨½Åm�¶¡�n±qKm�µqL}K�/¾ªO�³�UL½K³q�,UL½?�ÈkrO��sL/`�¯m´/OrW
�sL`�¯L�©Ll�¨½Åm�³�VyK�V�¾�g�¶O�VPz±�³qm�n²±L�¯?r��qm�È�±�¨OL��,sL`�¯m´O��¯m´O��´�/y�,¯?

¯?r��sL`�K��´�y�³�V¾`g,�È�±�¨OL��³�ÈPªy�¨½Åm�n±K��È½LP�LP��¶Æ�
�¨/½Åm�°/½K�{r½p/S�°®�,�
�UL½?�ÈkrO�qm�sL`��¶²½r��Uq´��qm�Kq�È�¶½?�r¾z�W�qm�¯m´Or[D�³�°X}Km�mr½pS� 

¡n¾ªL·uK³��
¯L�©Ll�,¯L��K´�,sL`�ULP[KÈ½LP�LP��¶Æ��,
�� �
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¶n���

rX¸O�sK�sL`½ÇL·qKtOK�°��VyK�ÈÆ¡¡�¯?�sK�mKn®X/yK�L/O�³�µmr/¡�Kn¾S�µKq�¯?�¶O�¯Lz±K�¶
È�¬·�°}³q�Kq�È±L��ÈkrO�n±K´W�×L/·r¾P�W�¨/¾©m�¶/O�¬·�³�n²¡��,¯?�qm��/¾�©�³��/¾�m

¶X}Km�x�±�rO�×rX~¾O�r¾[LW�n}LO-�°½KsK�³q,�¯Lz±K�rX~¾O��¶/O�qL/��K�§´��qm�L·�|½Kr/¥�¯?
¶X}Km�n±K��Mr��µr¸O�LO�t¾±�¯L±LOs�È±L��sL`�sK�×r¾¥�ÅK³�³�V�¦}½nS�Kq�È/½µmq³?�n��n/±K

È±Kr²ly�³�µm³ry�³�L·�L·½¶XyKq?�¯?�¶O�Kq�¯L~�n±K�� �
�Z/hO�¶/¡�È±Ls�sK�³�«ÆyK�j½qLW�§´��qm�Mr/��«Æ/¡�qm�sL/`�³�V/�¾�g���mqK³

¨�Lh�µn}�ÈÆyK�¯Kn²®~½n±K�È®ª�,�K´�µqK´®·�×Kr/O�È±L/�©Ll�³�¯L����sL/`�m´/_³
¯?r��qm��¶X}Km�m´_³�VyK�¶/½r�±�¶/O�¶¡���¶ªJ/z�°/½K�¯´/Kr¾S�§n/_�³�Z/hO�³�×sKmr/S
¶XkKmrS�n±K�� �

�¶Æ��¯?r��qm�sL`�¯L��K´�sK�È½LP�LP�¶¡�VyK��MLX¡�qmƿŘƅƲƹŤ�ƅɕƋƮŮ�ͳƭ�ƿŤƇɕƾƹŤ�
ÈkrO�qm�K�Kq�UL½?�ÈkrO��Lk�È�½Kr}�m´_³�³�¨½Åm�r¡o�LO�mqK´¶Xz±Km�sL`�MLO�s�
V//yK���¶X//}´±�°//½K�qm�Èª//�K�¶ªJ//zsK�V//zWqLP���µKq��³�¯?r//��qm�sL//`�UL//P[K�×L//·

�l~��¯mr¡�sK�¯?��½Kr}µL¥n½m�È½LP�LP��¶Æ��� �

���|·³vS�U³r��³�V¾®·K��

¨½Ly³�r�Lg�r���qm��Æ�K�³�È�LPWqK���´¾/}�¯L/¢K�³�¶X/}Km�È/±K³Kr��V�r/~¾S�È±L/yq�
µs´?�³�¨�LO�n½L����½ry�×L·�¯L/s�sK�|¾/O�f¾h�L±�¨/IL��³�V/yK�r/¦½m�×L/·��¯m´O�L/½

�¯L±L®ªz�n½L���LO�UL½?�ÈkrO�×L²��qm�sL`�L½�V�¾�g�¶O�¯m´P±�LPWqK�mqKm�¬¾�Xz�� �
sL`�µrXz¥�qm�¯?r��qm�sL`�¯L��K´�ÈkrO�¯?�rO�µ³Æ���¯m´O�Kr/�K�È/±?r���L�©K�È±L��

rO�³�µmr¡��°¾®·�r�W�³�¨km�UL½?�×L²��qm�wLyK�µmr¡�n±K��×KrO�¯K´/²��¶/±´®±�,�È/krO
×KrO�¶½?���3A�K 4́� 3�7�L3�� 4º3� 5qL 8z©K� 3³� 4�5qL 8z©K�7 ½�5n�3½L®4̧-�n/¾²¡�����Kq�¯L~Xym�msm�¯s�³�mr���µn/IL��

����¡×L²��,mKr�¶�����È²�½�¯?�È�¾�g��¯mr¡V/yK��qL/y�Vym,�×L/²��¶/O�¨/IL���×sL/`
�³�°X}KmsLO�Kq�¯?�sK�mKr�³�µn}¡µLW´��¯mr¡¶/X�r¥�V�r/y�sK�Vym�n/±K��¡�,È©´/�sm�È©L/®�����,

��������°½KrOL²O,��l~�³�¯?r��qm�sL`�ULP[K��¯mr¡mqKm�V¾®·K�¯?��½Kr}�� �
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È�r��sK,�LP�LP��¶Æ�½L®ª��sK�È×��£qtO�r�L��ÈÆ/yK�«´/ª��¶/®·�qm�¶/¡�V/yK
VyK�r�±�NgL��¶�L_�rO�µ³Æ��³�×r¾z�W,��¯K´/²��¶/O�Kq�¯L~½K�t¾±�¶�L_��ªXl�qL~�K

¶X�r½pS�¯r���´zª¾���n±K��³�×KrOµL¥n½m��¯L~½K�×L·n²X/z·�¨/IL��È/�Lk�¶/_´W���,°½KrOL/²O
µr¸O�×KrO�¯Ls�sK�¶·rO�°½K�qm�¶¡�VyK�°½K��´�´�Uq³r���×rO�«Æ/¡�sK�f¾h���È/¸©K

Vym�³��ÆkK�³�nIL���¶O�ÈOL½�f¾h��IL���m³q³�sK�V�±L®�³�È²½m�«sÅ�,°/·o�¶O�nyL��n
×L²��VyK�¶XkL²/}�¯?r��qm�sL`�{r½pS��½Kr}�¯?�§LP±m�¶O�³�UL½?�×sL`�L½�È�¾�g�

°½rX¸O�sK�È¢½�³�m´}�µKq�ÈyqrO��n·�°½K�¶O�¯n¾yq�×L·�Kq?��¾�m,È½L/P�LP��¶/Æ��×�
�qm�,r�L��rz��¯Kt¾®©KVyK�� �

���|·³vS�¶²¾~¾S��

ZhO��sL`°¾Xzl±�¯r��¨IK³K�qm�qLO��«´y��y´W�P��´OK¾°O�r6®��µn�È/6²\���«�������qm
�MLX¡ƿŘƅƲƹŤ�Ɔťŷƽ�er���n}����gL_�×³�sK�xS�«������qm��MLX¡ƿŤǈƨɕŻƹŤ°/OK�,�X�¾�¶/P

�«������qm�MLX¡ǇśŮɔƏƽ�ƸƸ�ƿŘƅƲƹŤy�,¾n��È�q�«������qm�¡�MLXſƺŮɕƑ�ũƹŤɕ�ʹƭ�ƿť
ŬŤƆťŷƽ�ƿŘƅƲƹŤnP��È�L��,��qLP`©K�«������m´k�MLX¡�³m�qm,�ƇǂŮɔǄ�ǀƢťƨƛƾƹŤ�ǀƢ�ƿŘƅƲƹŤ�

�³ƿŘƅƲƹŤ�ǄŨťƏůƽ�¶KmK�ZhO�µn²·m�n±m´O�¯?r��qm�sL`�� �
�È±L_r_�r·L�©KnP��«������¶½LS�sK�³�sL`�¶O�¯ÆIL��sK�t¾±��¬ª��³m�¯KqKp¥��³�È±L/�

¯L¾O���m´/k��/¾�hW�³�¶/_´W�¯´±L/¡�Kq�¯?r/��,«´/ª��°/½K�¶/O�¯mKm�¯LL/y�×Kr/O�¶¡�VyK� �
�ML//X¡�³�mKm�qKr//�ƸƨƨŢʭƀ�ƆťƨƨŷƢʭŤ�Kq��³�È±L//��¬//ª��qmƄŤƅƨƨƊŤ�ǄƨƨƦʮũƹŤ��¯L//¾O�¬//ª��qm�Kq� �

°½³nW�mr¡��� �
�³�¯L/��K´�,¯?r/��qm�sL`�mrOqL¡�,¯?r��qm�sL`��K´±K�mq´�qm�t¾±�È±K³Kr��UÅL�

�³�¯?r��qm�sL`�¯L�©Ll�����µn}�¶X}´±�VyK��UÅL��°½K�sK�È¢½,��È�´/�´�r�±�sK�¶¡
VyK� ½mt±�¶X}´±�°½K�ZhO�¶O,��¶©L��°OK��¯?r/��qm�sL`�qL¢±K�³�¶¾®¾W���È/�Wr�¶X/}´±
�µqL®}�¶²¾�y�¶L²ª���qm�×qmL±���V/yK��³�sL/`�³�V/�¾�g��/½r�W�sK�x/S�¯?�qm�¶/¡

�ÈyqrOµL¥n½m�q´¸~,�¨¾©m�¨¾ªhW�¶O�¬¾/z�W�°/½K� 5̄ L/��K´�×L·��qm�sL/`�¯n/?�³�×n/²O
¶XkKmrS�¯?r��µn}�,VyK�UÅL¢}K�xTy�/S�³�r/¡o�L/¸±?�j/yLS�³�¯L�©Ll�È´®��sK�x
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¬¸�¯?�°OK�UÅL¢}K�°½rW��µn}�n�±�³�°¾¾PW�¶¾®¾W�VyK�� �
��/½r��³m�¶/O�Kq�¯?r��qm�sL`�ULP[K�¶¡�VyK�°½K�qm�¶©L��¯?�LO�r�Lg�¶X}´±�U³L�W

¨IL���½Kr/}�¯?�sK�x/S�³�µmr¡�¬¾z�W�ÈPªy�³�ÈOL`½K��¯n/}�r/z��µL¥n/½m�sK�sL/`�¶/O
È�¯L¾O�È½LP�LP��¶Æ��r�L��m´}�� �

���|·³vS�{³q��

½Kµr¸O�LO�|·³vS�°�¶/±LlOLX¡�×q³?mr/¥�{³q�¶/O�È/ª����/¾�hW�{³q�sK�×n/²��L/O�³�×K
{sKmrS�È�¾�´W�µm´O�Èª¾ªhW�|¾/��M´/X¢�qL/[?�³�mL²yK�¶O�¶�_Kr�LO�¶¡�VyK��×qKmr/O

|¾��{sKmrS�sK�xS�³�µn}�¶X�r¥�qKr��m´k�NyL²�×L_�qm�«Kn¡�r·�×K´Xh�L·�V/yK��
µmL�XyK��OL²��mqK´�rX~¾O�qm�µn}NX¡�«´/ª��,È©´/�K�,È/¸���,È/½K³q�,×r¾z�W��,È/±?r�

VP[�³�UL½K³q�³�UL½?�f¾h��¯L¾O�q´�²�¶O�³�µm´O�ÈOmK�³�×´�©�MKr/�K��¾�m��L/¸±?�×L/·
«r±�sK�µmL�XyK�q´±�×rW´¾TL¡�t¡r�×L·sKr�K�µn}�V/yK���³�N/©L��È¥mrX/z¥�¨/¾©m�¶/O

O¶�mqKmL²XyK�ng�sK�¯?�¯n~±�]qLk�³�¶©L��¯n~±�¶Or��r�Lk¡K�,¨�±�r\�§´���L/²��¶O�¨�±�,L·
¯L¾O��¾lªW�LO�³�¬¾�Xzr¾��Uq´��¶O�³�µn½mr¥�VyK� 

���|·³vS�UÅKDy��

UL/½?�ÈkrO�r¾z�W�qm�¯?r��qm�sL`�¯L��K´�sK�È¢½�¯K´²��¶O�È½LP�LP��¶Æ�,��sL/`�sK
µmrO�µr¸O�VyK���§LP±m�¶O�|·³vS�°½K¯?��¶¡�VyK��¯?r/��qm�sL`�È�½Kr}�¶c�qm�¶Æ�
�r½pS�Kq.Vz¾c�¯L~½K�µL¥n½m�sK�sL`�{r½pS�µm³nh�³�¶X���¶O�¯n¾yq�¶sÅ¯?�j/yLS�

ÈOL`½K�¨½Åm�¶O�¯mrO�ÈS�×KrO�KnXOK�qm�¶¡�VyK,���l/~�¯?r/��qm�sL`�¯L��K´�¨½Åm
ÈS�×KrO�³�m´}�ÈPªy�¨½Åm�¶O�¯mrO,��n/�±�xTy�³��l~�¯?r��qm�sL`�¯L�©Ll�¨½Åm
«L¥�³�mmr¥��n���°½K�¶O�¯n¾yq�×L·jyLS�§KDy�¶O�ÈI´¥�VyK�r½s�×L·�� �

o .Vz¾c�¯?r��qm�sL`�{r½pS�ÈOL`½K�¨½Åm� �
o .Vz¾c�¯?r��qm�sL`�{r½pS�ÈPªy�¨½Åm� �
o LP�LP��¶Æ���½Kr}½.Vz¾c�¯?r��qm�sL`�{r½pS�×KrO�È� �
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���sL`�×L²���

�Èª/�K�¶~½q�sL/`��sK�V/yqLP���]�³�s���¶/¡�×L/²��¶/O�q´/P���¯mr¡°X/}p¥�³��V/yK�
��,×n¾·Kr�����,��]���,�����,È±L¸�/�K�N�Kq�-����,�����������µuK³�sL`���sK�¯L¢�¬yK¯L/®·�

VyK�¶~½q�³��×L²��¶O�µKq�qp¥���³��È·Kq¡m��r��¶O�È�r��sK�,¯?��½r��sK�¶½�q´/P��r¦
È�¡n²²��È�n}LO���,×mLO?s³r¾�������,]���,�����,×n¾Os�È�Wr�-����,��]���,������ �

×L²���¯L/¾�ÆO�mt±�qm�sL`�ÈgÆ��K°¾/²c�V/yK��¶/®ª¡��×L/²��qm�¶/¡�×K��L/r¾�
¶©���³��¶O�§³K�LO�«³m�×L²��°¾O�¶�Æ��¨¾©m�¶O��qL¡�¶/²½r��³�m³q��L/²��°/½K�r/O�V/©Åm�×K

n²¡ �ÈO�,M´ª��LW,���������� �
ÈgÆ��K�³�×´�©�×L²��°¾O�¶�OKq�sL`��sK�¬/�K�×´/�©�×L/²��³�V/yK��Lk�³�«L�

V/yK�ÈgÆ�/�K�×L²����sK�mKr/�¶X/}´±�°/½K�qm�sL/`���¬/ª��qm�¯?�ÈgÆ�/�K�×L/²�
VyK�V�ÆO�� �

���¯L��K´�¯?r��qm�sL`��

sL/`�m´_³�¯L��K´��¯Kr/z��sK�È/�®_�¨L/}��,ÇsKq�e´/X�©K´OK�����]�,�,������,Çr/~ls�-

����,��]���,�����³]�,������,È//yrP��-�����,�]���,���È//O�,È//y´��-�L//W,�]�,������°//OK�-��,q´//}L�

����,��]�,�����gs�-¾,Èª������,�]�,�������«´ª��¯Kn²®~½n±K��È±?r��/y¾�,È�´����,��]���,�

���qs�-¡�,È~����,��]���,�������¯L¾�ÆO�,È±L/��K�wqn�����,�]�,������,È®/}L·�-����,��������
�¯L½´�©�³��,È±L¸��K�N�Kq������,�����,È±n�-����,�]���,����Os�È/�Wr�-/¾�,Çn����,��]���,����

È�n±´}�� �

ʹ	ʴ˨
˛Űťĕ˨ŏíĚŃ˨ęĕ˨ěʭČŎ˨ŏʭńĿùŘŎ˨ ˨

�¶/O�¯n¾/yq�×Kr/O�¶¡�VyK�ÈOL`½K�¨½Åm�¯L¾O�¯?r��qm�sL`�m´_³�ULP[K�µKq�°¾©³K
È�KnXOK��n·�°½K��V��K´�¨½Åm�¯?�sK�xS�³�µn}�È�r��¯?r��qm�sL`�¯L��K´�Vz½LO

¾O�¯L±?m´}�V½´�W�³�¯L��ÈyqrO�¶O�¶_´W�LO�Uq´��¶²¾s�°½K�qm�¶¡�È½L·��r/�±�¶/O�V/�r¥
È�È¸½n/O�V/ª��¶/O�¯?r/��qm�sL/`�¯L��K´�nyq���¨/¾©m�¯?r/��qm�sL/`�m´/_³�°X/z±Km
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¯L¾O�m´k�¶X�¥�×KrO�Èh½r��µmr¢±�n±K,�¯L/Os�r½L/y�³�Mr��«Æ¡�qm�sL`�m´_³�Kr½s��L/·
ÈO´k�¶O�¯L±?�×L·qLX}´±�³�L·qLX�¥�sK�VyK�m´¸~,�È/�L/K��,UL/½K³q�³�UL/½?�qm�¯K´/W

¬·�mr¡�r¡o�¯?r��qm�sL`�m´_³�×KrO�È½L·n½D�sL`�¯L��K´�¯L²ly�×ÆOÅ�qm�°¾²c�� �
V/yK�UL/½?�¯?r/��qm�sL`�m´_³�×KrO�n½D�°¾©³K,��UL/½?�È/krO�¯´®/��Kr/½s
µm´/O�|´��¯LOs�¶O�ÈP±�r·�§LyqK�¶¡�VyK�¯?�sK�È¡Lg�V/yK��¬¾·Kr/OK,����L/²O�³�ÈWL/½?�rO

K�rPL¾S�¯LOs�r¦½m«r¡Ņ��µm´O�ÈOr���y´½,��¶��-,����Vª/���-,��×q´/}�-,���L/�gK�-,������¶/O�³
{³q�sK�qL}ry�ÈOr��¯LOs�,Mr��¯LP½mK�¶X�¥�M´ªyK�³�L·�×L·��sK�È/¢½�¶/¡�V/yK�È�ÆO

M´ªyK�¯?�VyK�sL`�L·,�VyK�È®Xg�¯?r��qm�sL`�m´_³�,°½KrOL²O��� �
�qm�sL`�m´_³�n½D�°¾³mUL/½K³q�,¯?r��V/yK�×r¾/z�W,��È/krO�¯´®/��Kr/½s

UL½K³q�«LK�sK�ÈL¦²·�¶¡�VyK�Uq´��°½K�¶O�×r¾z�W�«´��ņ�¶½?�r¾z�W�¯´Kr¾S��×K
È�§KDy�n},�¶O�¶±´¥�È/�°¾¾PW�Kq�¶½?�×K�sL/`�sK�È¡L/g�¶/¡�mr/¡��¯m´O�V/yK�¯?�×Kr/O

�mL��«LK�sK�ÈX½K³q�qm�¶±´®±ņ�VyK�µn?�°¾²c��OA�°�È�/�O¾§L/��r���/OÁ�V/ª�È��n/P�
� Þ6ÉKņ��¶©´��È©L�W����Kp·�5¡�L²4 OLX�3½�3ª 3�� 4�5�7 ²�7 ¾�4¢�5� 3h7 ©L5 O� 7¬���§L���©K� 6̄ E¢�Å�MLX½©�³�,��²¢�n6®h�°

O�¨·A�³¾¶Xń�©LO�¯´��L/6 ²©K�¬·¢P/y�È/ª��Kp/·�³�,ML/X¾®/zW�sL/`®©K�¨¾�¬/yLO�§´/��®©K�º
©K�¨�_�oE�,¨�L�©K¢����L6²©K�³���L6²©K�´·�MLX/¾µr-�r¾/�O�È/OKÈ�n½´¥��qm� Þ6ÉKn/P��È/OK�sK

�¶½?�mq´��Kp·�5¡�L²4 OLX�3½�3ª 3�� 4�5�7 ²�7 ¾�4¢�5� 3h7 ©L5 O� 7¬���«LK�,«n¾yrSņ�È/®±��/�±�ML/X¡�m´/r��n/²¡,�
n®h�¶¢ªOŅ�È/���±�|X¾O�¨·K�³�n/²²¡��¶X�¥�V/½K³q�f¾/�´W�qm�È/krO�n/±K���ML/O�sK

�sL`��µn}�µn¾L±�¨�L��¬yK�§´���¬yK,��¶¡�ÈWq´��qm�µn}�µmKm�qKr����L±�MLX¡�Kr½s
�Vy³K�r¾����L±��,Çn¸~�È®�����,�]����,��������

V//½K³q�°//½K�qm�«´//��ņ��UqL//P��×L//²���5¡�L//²4 OLX�3½�4�//5�7 ²����L//±�Kq��¯m´O¶//®IKń�
¶Xz±Km���±�mL²yK�V½K³q�¯LgqL}�³�n±K��¯mr¡¶X/z±Km�sL/`�Kq�MLX¡�¶O�n/±K,��Kr/½s�ML/X¡��
§´����¶¡�VyK�¶OµmKm�qKr��¨�L��×L_�¶O�¶½?�qm�µn}�VyK��� �

�¾ªO�¯?r��qm�sL`�m´_³�×KrO�n½D�°¾´y�rW��¯m´OV/yK�V/�¾�g�¶/O�VPz±�sL`,�
�/¾ªO�Kq�¶/½L²¡�³�sL/`�¯L/¾�ÆO�Kr½s�È/�f½r/�W�³�V/�¾�g�sK�r/W��¶/�OKq�°/½K�qm�³�n/²±Km

µmq³?�¶¡�n±K���¾ªO�sK�mKr�rW��¯m´O±L/yrO�Kq�×rX/~¾O�×L/²��¶/¡�V/z¾±�°/½Kn,��mKr/�¶/¢ªO
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�VyK�¶�©LP�³�n¾¡BW�LO�L²��¯L®·�¯n±Lyq��,È±KsLX�W����,����������È/krO�Kq�°l/y�°½K�¶¾P}
µmr¡�¯L¾O�t¾±�¯Krz��¶Xz±Km�V�¾�g�sK�rWÅLO�Kq�sL`�µL¦½L_�³��n±K�ÈO�,Èy´��LW,�]���,������� �

�/¾ªO�³�r/WÅK³�V�¾�g�sK�sL`�¶¡�ÈL¦²·�¶X/z½L}�V/yK�r/W�ML/X¡�V/yK��È/¸©K�¶/¡
MLX¡�¶®·�sK�rWn²®}sqK�n}LO�sL`�×³Lg�VyK�L·�� �

���¯L�©Ll��¯?r��qm�sL`�m´_³��

�Kq�sL`�¯L�©LlÈ�¬¾z�W�µ³r¥�³m�¶O�¯K´W�mr¡�� �
n²X/z·�¯?r/��³�Mr/��¯L/Os�qm�sL`�m´_³�r¢²�¶¡�n²Xz·�È±Lz¡�§³K�µ³r¥��r/P·q�

O�µ³r¥�°½K�×r¢�¾°OK�¶®·�sK�|�W¾®/6 ¾�qm�¶/¡�V/yK�¶¡�ML/X�ÅK½¯L/®��OÈ/\h��sK�È±Å´/�
¶O�sL`�³�V�¾�g�¯L¾��¶X/z±Km�¨/�LO�Kq�sL/`�³�V/�¾�g�¶O��L�©K�¬¾z�W�³�µmq³?V/yK��

×³�¶O��ÈgÆ��K�¯K´²��×r¾¥qL¡�sL`���¯L/®ª¢X�³�¶/©tX��qL/¢XOK�Kq�V/�¾�g�¨OL��qm
È�«L±�Kq�MLh�K�sK�È·³r¥�³�n±Km�È��/²�Kq�¯?r/��qm�sL/`�m´/_³�¶¡�mrO�µmr/¡�n/±K,�

ÈOK�n²±L�ÈOK�,×qt_�°¾g�� Þ6ÉKnP��°O�ÈOK�,nLg�qp²�³�È®¾®X©K�¨��©K�°/O��È�´/ªP©K�n¾�/y
³����b¾·�¶¡�µmr¡�L�mK�|OLX¡�qm�³K��¶/±�³�È��L/}�¶/±� /©L�¶/±�MLh/�K� 5>Ln/��sK� /½

¶X�¦±�¯?r��qm�sL`�mq´�qm�È²ly�¶�¾²g´OK��n±K�°OK��,È±Krh©K�¶¾®¾W����,��������� �
È�ÈWL½?�¯´Kr¾S�ZhO�¶O�xTy�×³�¶X/z±Km�sL/`�Kq�L/¸±?�È/·³r¥�¶/¡�msKmrS��³�n/±K

�Kq�mqK´�¯?�¶®·�×´²���rX~��È�mKn®ª��È�n�³�n²¡��rOL/²O�n/½LO�È/��©�r·�¶¡�VyK
×L²��³�m´}�L²���r��r�±�×L/²��sK�¬/�K�È·L¥�È�r���È·L/¥�³��/kK�È·L/¥�,×´/�©

VyK�¯?�LO�°½LP�� �
×L²��×KrO�×L²��sK�¬�K�¶¡�È�r���VyK�×´�©�¶P�q��³��wAq��§L/\�Kq�È/��¶/¡�n/±s

×L²��V/yK�¯n/O�sK�È�Lk�´���¯?�×´�©,��×L/²��qm��r/��¯L/Os�qm�L/K�¯n/O�«L/®W��
§L®�XyK�È�m´}��×L²��×KrO�×L²��sK��kK�¶¡�È�r���VyK�×´�©�¶OKm��§L\�Kq�È��n/±s
×L²��¶¡��¯?�×´�©�¯K´¾g�°¾s�×³q�µn²P²_��VyK,��×L²��qm��r��¯LOs�qm�LK��UK³o

¶�OqK��¶O�È�qL¡�×L²��×KrO�³�m³q�×L/²��L/O�°½L/P�¶/¡�È/�r���¶/O�V/yK�×´/�©��IL/���� �
µqL}K�È�×L²��¶¡�n²¡��¯?�×´�©�V_Lg�>L���×KrO�°¾s�qm�È±L¢���¯L/Os�qm�LK�VyK
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�×L²��¶O��r��È���m�¯Lz±K�sK�¶d±?�m´}��¶O��È/�qL¡��m³q�rh©K�¶/¾®¾W�°/OK�,È/±K�����,�/���

��������°½K�¶O�°OK�¶ª¾y³�×L/²��È�´/±�×sL/`�r/·�×KrO�¶¾®¾W�¨/IL��È/�r���«Æ/¡�³�µn/}
Kq�sL`�¯L��K´�È�mq�n²¡��� �
°OK�sK�xS��{mr¥L}�,¶¾®¾W�¬¾/��°OK���ML/X¡�qm�®¸`©K�È/ª��ºª/yr®©K���K´/�©K/6 ¾�³�º

ºª 6��®©K���Kq�sL`�³�µmr¡�r¡o�sL`�qL¢±K�×KrO�¨¾©m�µL`²S�U´�L��«´y��È��n/L±�q����

�,¬¾��°OK����,�������� �
�¯Kr�L��sK�°¾K�n®h��²}¾È����MLX¡�qm��³�n/P�Xª©�§t/²®©K�È/��sL/`®©K�sK´/_��²

sL`�ÅK����´/�³�qm��ÆX/kK�Kn/XOK�µn²/z½´±�ML/X¡�°/½K�qm�¶/XkKmrS�¶½r�±�°½K�sK��L�m�¶O
�¶¡�Kq�¶cr·�³�µmr¡�r¡o�Kq�V�©�qm�sL`�sL`��µn¾L±�ÈO´ªyK�n±K�M´ª/yK�sK�¯L/Os�×L/·�

È�ÈOr��¨IL��¶KmK�qm�n±Km��¯n}¶ª¾/y³�Kq�¯?r/��qm�sL`�¶O��Kn/k�UL�/��È/�±�×Kr/O�×K
È��mqL®}�q����ÈO�,È�¾�²}�LW,�������� �

�¯?r��qm�sL`��©Ll�r�L��¯Kn²®~±Km�sK�r¦½m�È¢½�Ç´��/��°zg���¶/¡�V/yK
¡�MLX��hX©K¾�È���¡UL®ª�¯?r�©K�©K¢r½¬���¯L¥uK³�er}�qm�Kq�r/·�ÇKr/O�³�¶X/}L¦±�¯?r�

L²��µuK³½È�¶IKqK�«L��ÇL²��¶±´¥r·�¶ª¾y³�°½K�¶O�³�µmKm�µmr/¡�qL/¢±K�Kq�¯?r��qm�ÇsL`�
VyK��µL¥n½m�wLyK�rO�MLX¡�°½K�sK�xS�³K�µuK³�×L·��¯m´/P±�sL`�rO�n¾¡LW�³�m´k�ÈyL²}

�ML//X¡�¯Kr//��UL//®ª¡�°//}³q�r¾//z�W���¯L//¾O�qm�§³K�n//ª_�qm�¶X//}´±�n//ª_�µmt±L//}�qm�Kq
³È¥v½��µmq³?�«³m�¶/n��qm�¶/¡�¶X}´±�¶n��µmsK³m�{r¾z�W�×L·V/yK���¬½n/�X��L/

×L²��qm�¯Kr��UL®ª¡�«L®W�§L®�XyK�È�¾�g�µn}�×L/²��³�n±K��n/±³Knk�«Æ/¡�qm�×sL/`
�Vz¾±��,×´�������,�]���,����¶/½?�¯´/Kr¾S�×³�¯L²l/y�¶�OKq�°½K�qm�×³�µL¥n½m�¶±´®±�

���VyK��Kr�K�µq´y����5 3B3�� 3A�3�K 4́ ²�7¢�Æ3�� 5 Þ6ÉK� 3r�3½�3� 4° 37B/7¢�3̄ ³ 4r/ 5yLl7 ©K� 4« 7́ /3�7 ©K� 8Å5E�
5 Þ6ÉK� 3r�-�sK�r/¦

°®½K�Knk�r¾OnW�³�r¢�µn}�¯L½s�µ³r¥�t_�¶¡�.n±K�È®±�°®½K�×Knk�r¾OnW�sK�¯KqL¡�n±´}��
È�ÈkrO�n²½´¥��µuK³�¢r���ÇKrO�¶½?�°½K�qm�¯Kr�L/¡�r/O�V/O´���È±L/¸¥L±�¯n/?�m³r���
µqL�XyK�µmq³?�µn}��VyK��,Çr~ls����,��]���,�����-�µqL�X/yK�Ç´��/��L6K��¯m´O�Kq�¯?

�¶¡�VyK�n�X��³�¶X�r½pT±�¢r���ÇL²��¶O�OnW¾m�¶O�qKr�K�ÇKrO�r½Çr¦��VyK,��«sÅ�x/S
µqL�XyK�¶½?�qm�Vz¾±�¶X�r¥��m´}��,×´�������,�]�,������� �
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�¯L¾�ªy�r�Lg�r���qm�¶½r�±�°½K�r¦½m�¯K³r¾S�sK¯L/½r_�sK�¶/¡�n²Xz·�×L/·��³�µn/®�
È�L²P�°½K���Kn�Un}�¶O�³�µm´O�Kr¥r·L��§L���n²}LO�� �

µ³r¥�sK�«³m ¯L�©Ll�µn}�¨¾��W�¶O�¨IL��¯?r��qm�sL`�¯L/Os�qm�sL/`�m´/_³�³�n±K�
µmr/¡�qL/¢±K�¯?r/��qm�Kq�¯?�m´/_³�³�¶/X�r½pS�Kq�Mr��n/±K,��mKr/�K�°/½K�¶/ª®_�sK��m³³Km

Çr·L����{n±sr��³�O´OK¢r�Çr·L��n®h���VyK��,È/²��®©K����,��]���,�������°OK�� 6�L�©K��
ÇL®ª��sK��³�È��L}�°OK�´k½mKn²�t��©L�sK¾¢�µ³r/¥�°/½K�,n²X/z·�µ³r/¥�°/½K�>t/_�t/¾±�¯L
�¶O��³r��¶½r·L����n²Xz·�qs¡�,È~����,��]���,������ 

µ³r¥��´�l�L¸²W�¯?r��qm�sL`�qL¢±K�V/z¾±�,µn/}�r/¡o�×L·,��L/O�t/¾±�L/�r��¶/¢ªO
�³��/~¡�¨·K�mt±�qm�¶¡�°½K�r½r�W�¯?�³�n²Xz·�¯?r��qm�sL`�m´_³�r¢²�È�Lk�r½r�W

mqKn±�m´_³�¯?r��qm�sL`�³�VyK�V�¾�g�¶®·�¯?r��UL½?�,m´¸},�¨/·K�mt/±�L/K��³�r/�±
�mqKm�m´/_³�sL`�¯?�qm�³�VyK�Mr��¯LOs�×Kr`�×qL_�¯?r��,qLPX�K�°/OK��,È/Or�����,��

]���,����� 

ʺ	ʴ
˨ŏíĚŃ˨ęĕ˨ěʭČŎ˨ŏʭŀŊʭĔŎ˨˛Űťĕ˨ ˨

¯L�©Ll�µmr¡�r¡o�Èª½Åm�m´k�µL¥n½m�×KrO�¯?r��qm�sL`�¶ª®_�sK�n±K�� �
�©K���³qm�³�VyK��³qm�sL`��V/yK�§L/h�Kn/k�N±L_�sK�°X�¥�gs¾�,È/ª����,��]��,

�������� �
M��VyK�È�±�¨OL��×sL`�r·,�V/yK�UqL/P��¯?�È/�±�¯?r��qm�sL`�¶sÅ�xS,��qm

¯?r��sK�ÈWqLP��b¾·�È�±�¶¡�ÈWq´���Vz¾±�t½L_��,È�¾�²}����,�������������� �
]��È�¯?r��V¾`g��´�y�N_´�sL`�{r½pS��m´}��,×´�������,�������� �
m��°¾OsK�Kq�¯?r��sL`�K�sL`�{r½pS�È��mrO��,×´��������,������� �

ʺ	ʵ
˨ŏʭŀŊʭĔŎ˨˛Űťĕ˨Ėńő˨ŏíĚŃ˨ęĕ˨ěʭČŎ˨ ˨

¶X�¥�¨½Åm�¶®·��µn}VyK�n�±�¨OL�,�¯Lz±K�Kr½s��¬·L/�W�³�¬¾¸�W�×KrO�×r���r·�qm�L·
È�Kn¾S�×n½n_�¬¾·L��¶O�sL¾±�r¦½n¢½�LO�Vym�×KrO�³�n²²¡��È·L/¥�¬¾·L/��°/½K�¶/O�ÈOL/½

Archive of SID

www.SID.ir

http://www.SId.ir


�����

�¯
?��

½Kr
}�
³�¯

?r
��q
m�s

L`


rO�
n¾
¡BW
�LO

�
È½
LP�

LP�
�¶

Æ�
�µL
¥n
½m


��
� �

 

µuK³��KnOK�×n½n_�È��n²²¡��n²±L�¶±L½Kq��ÈyqL��¯LOs�qm��µuK³�È·L¥��Kq�¶±L¦¾O�¯LOs�×L·
È�m´k�¯LOs�mqK³��n²²¡�°�ªW�n²±L��¶/O�sL/`�N©L��qm�Kq�m´k�¯LOs��L�©K�¯L®·�È·L¥�³�

È�qL¡��n±r¾¥�¶O�n²±L���µuK³�°X�r¥�qL¡�r¾/}���×Kr/O��L`/}���¯L/¾O�×Kr/O�t/¾±�¯?r/��qm�,
¨½Åm�¶O�³�¬¾·L��ÈkrO�{³q�°½K�sK�¯´¥L±´¥�µmL�XyK�L·��qm�sL/`�m´/_³�¶`¾X±�qm�µn}

³�VyK�q´�W�¨OL��×rK�¯?r��¯L/¾O�¯?r/��qm�sL/`�qL/¢±K�×Kr/O�¶¡�Èª½Åm�sK� ½�b¾·�
Vz¾±�{r½pS�¨OL��µn}-��¨/½Åm�°/½K�sK�È/krO�L½�¶®·�mq�¶O�È±?r��¯Kn²®~½n±K�ÈkrO�Kp©

¶XkKmrS�¶ª®_�sK�n±K�� �
�©K��Mp¡��¯m´O°½K�Kq�sL`�µmr¡�mq�¶±´¥�Mp¡�sL`�r¥K�¶¡�n±K�n/}LO,��È/ª���r/·

VPz±�>L¾}K�L½�µL¾¥�,¯K´¾g�¶O�¶¡�Kmµm�È/�Mp/¡�m´/}�V/yK,��¯L/Os�qm�¶/¡�ÈWq´/��qm
µn/½m�¯K³Kr/��L·mL²yK�°½K�Mr��È/�m´/},��n/²±L�¨/�P©K�V/P±���Mp/¡�Kq�¯?�t/¾±�È/z¡³

È®±�n±Km��µn½m�t¾±�UL½?�ÈkrO�qm�mqK´�°½K�sK�È�m´},�qm�¶ª®_�sK��¶½?������0KqKn5_�4 ½�5r/½� 4n
� 7̄ 3A�3½� 3�3�7 ²����������È�¶¡�n²X�L½�×qK´½m��VyK´knX�¾O�������¸¡,������sL/`�MLO�sK�¶¡��µmKqK
�¶O�qKn_��VPz±�µmKm�µn}�xS�,VyK���K³��¯n}�¬/·�Mp/¡�N_´�³�VyK�f¾h��sL`

�Vz¾±�°OK�X�¾�,¶P����,���������� �
°½K�Kq�§L¢}K�°½K�t¾±�ÈkrO�µmr¡�mq�¶±´¥�¶²½r��´¥sL`�¶¡�n±K�È�×K��¯K´/X±�¶/¡�mq³?

¨®g�È�¾�g�³�×r·L��×L²��rO�Kq�«Æ¡�mr¡,��³qm�LK�¶²½r��V�³�b¾·�´¥���Æ/k�rO�×K
È//®±�m´//k��³qm�mq³?,�¶ª¾//y³�r//·�sK�x¢�r//O�¶//¢ªO�µ´//ª_�V//yKq�UL//P[K�×Kr//O�×K��¯mKm
µmL�XyK�|�³qm�È��n²¡�y¢L¡ÈO�,È�LW,��������� �

M���¨¾©m�¨IL��Uq´��qm�¯?r��È�±��¯n/}sL/`�¶/O��°/½K�Kq�µmr/¡�mq�¶/±´¥��¶/¡�n/±K� �
mqKm�mrOqL//¡�³m�È//�±-�qL//¡� //½�³�V//yK�È_qL//k�m´//_´�È//�±�mKr//�¶//¡�È�//zª��mrO� �

�´/�´�×L/²��È�±�mKr�¶¡�È�ÆO�mrOqL¡� ½�V/yK�¶/©���¶/O�È/�±�¨¢/~Xz�mKr/�r/¥K� �
×L²��n}LO�È�zª�,�Vz¾±�Nª��°½K�qm�È�Kt±-�×L/²��qL/¢±K�³�È/�±�mKr/�L/`²½K�qm�L/K�

³�È�¾�g��´�´��V/yK�È/²·o�sL/¢WqK�³�¯Kn/_³��Æ/k�¯?�È�±�³�VyK���©�¶©��,V/�r�

����,���������������� �
]��°½K�Kq�V¾`g��´�y�µmr¡�mq�¶±´¥�¨IL��¶¡�n±K��¯n}�m´/_³�Uq´/��qm�sL/`�¶O
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¶²½r��Uq´��°½K�qm�³�VyK��sL`���n²±L�V�¾�g��V©Åm��V/yK�V/`g�³�mqKm�×r·L�
�°OK�X�¾�,¶P����,���������� �

m��°¾O�sK�¨¾©m�rO�°½K�t¾±�sL`�K�°X�q�mqK³�n�±�¶±´¥��¶¡�µn}�¯?r/��sL`�K�sK�¶_³� ½
M´ªyK�×KqKm�¶¡�VyK�V�ÆO�L·½�sL/`�³�V�¾�g�,r¾kLW�³�¬½n�W�,r¡o�³��pg�n²±L�È

�³����VyK,�°½KrOL²O,�¶O�M´ª/yK�¯?�×r¾¥qL¡�V/z¾±�t/`��¶±L/~±�L/¸²W�¶/±�L/·,��¶±L/~±�¶/¢ªO
L±K´W½t`��¶O�³�×rWrO�³�È��VyK�¯Kr¦½m�¯mq³?�LO�Çn®h¾ÈO�,È±L�LW,�]�,�������� �

�ÈkrOM´ªyK�sK�È¢½�sL`�¶¡�n±n�X��³�¶X}Kp¥�rWKr��Kq�LS��V/yK�«Æ¡�¶Xz_rO�×L·
m´O�sL`�¯³nO�¯?r��r¥K�³,�±¾s�sK�È®½LP½��Ly�¯?�È�È��n}�qs¡�,È/~����,��]�,�������-

r}½�,È�r©K������,������y�-¾�,È�´����,��]���,������ �
b¾·�°½KrOL²O�¯L�©Ll�¨½Åm�sK� ½��³�Vz¾±�§´P��¨OL��sL`�f¾h��§´���sL`�m´_³

¯?r��qm��VyK�� �

���È½LP�LP��¶Æ��µL¥n½m�sK�¯?r��qm�sL`�m´_³��½Kr}���

n²X/z·�¯?r/��qm�³�Mr/��¯L/Os�qm�sL/`��/�K´�È½LP�LP��¶Æ���¯L/~½K���³qm�Kq�sL/`
È®±�n²±Km�µL¥n½m�³�È±L/��¶/¢²½K�V/ª��¶/O�Kq�sL`�¶¡�×mKr�K��n²X/z·�È/��K³r¾��È/®·³

È��³qm�n±qKn²S,�°½K�È�mq�¶±´¥�n²²¡��È±L����qm�È®·³¾�§Lg�°/¡��¶¾�n²X/z·�È/��K³r
��K³�qL[?È�¶O�,n±qKm�¶±´¥��r¥K�¶¡�×K/¢½K�sK�È/½È±L/��°�®·³/¾�È_qL/kr[K�¶��L/O�N/yL²

¨K´��³�MLPyK��m´k�m´_³��K��´±�sK�,n}LO�¶X}Kn±½�ª��³�µm´P±�È±L��°��g¾�È�½�³qm�L�
�g¾m´O�n·K´k�È����,×qK³tPy�ÈX�½r}����,�]�,��������� �

�½Kr}�¯L~½K�¶XP©K��MLX¡�qm�¯?r��qm�sL`�{r½pS�×KrO�Kq�È�Lk��r¾z�W�È��¯Kt¾®©K
¯?r�©K��M´cqL/c�qm�¯L/}r¾z�W�ML/X¡�qm�Kq�¯?r/��×L/·sL`�¯L/¾O�µrX/z¥�¶/¡�n/²ªIL��

µmKm�qKr��È�Lk�¶O�UL¢±�¯L~½K�¯L²ly�¶O�¶_´W�LO�VyK�Vym�VyK�r½s�er}�¶O�µn?��� �

ʻ	ʴ˨
˨ěʭČŎ˨ŏʭŞýĢńő˨ĭĚģ˨Ŕý˨ŔŰí˨ęĕ˨˨ĚŞĠŀă˨ęĕ˨ŏí˨ŐĄģùĕ˨ ˨

�sL`�¶¡�VyK�°½K�¶½?�°Xz±Km�sL`�×KrO�È½LP�LP��¶Æ���r}�°¾©³K�È/Pª��L/½�¶X¢±
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°}³q�Kq��n²¡��,Èy³K����,��������¶P²_�L¸²W�sL`�r¥K�¯L~½K�¶X/}Km�ÈOmK��¶/O�ÈX½L/²��n/}LO
n²X}Kn±�r¾z�W�qm�¯?�r¡o��¶½?�r¾z�W�qm�§L\�¯K´²��¶O��8®3©� 3³Èy´4� 3>L_�L��®5©¾� 3³�L/²5WL��3¡� 4¶/ 3®8ª

± 5q3A� <M 3q� 3§L�� 4¶9 O 3qÈ���3©5E� 7r/ 4�7 ± 3A/7 ¾�3 �/±Kr3W� 7°/3©� 3§L/�È�-�¶/O�È/y´�¯´/c�³�µn/�³��³�n/?�L/�µL/¥
��r��,V�¥�°ly�³K�LO�{qL¥mq³rS¡mr���L/®²O�°/�¶/O�Kq�Um´/k�KqL/¥mq³rS/¡�Kr/W�¶

V�¥�,«r¦²O��m�È·K´l±�Kr�t¥r·½n����Kr�K�,�����µmq³?��sK�n/±³Knk�¶/½?�°/½K�qm�¶/¡�n±K
¬ª��Cq�¶O�m´k�×q³r�½P�W�>L�©�³�V¾K�¶¡�°½K�mq´�qm�ZhO�³�µm´r��r½P�W�°¾�´h±�¶O�r
�g¾�VyK�V�½®·K�ÇKqKm�,sL`�L¾XgK�mq´�³�V¾±�]L¾�g�´h±�¶O�r¥K�L¸²W�,Vz¾�n}LO�V�

°IKr��p¡°IKr��¶½?�qm�q´��¾r��n/}LO�sL/`�r¥K�³�¶²½¶/²���m´/O�n/·K´k�¶�qL/���,È½L/P�LP�

����,��]�,��������� �
°¾®·��¶½?�r¾z�W�qm�q´���4 ½�5 IÆ 3®7 ©K� 4§ <t3²�3¢È/ª 3�� 5µ 5r/ 7 3A� 7°/5�5e³ 9r©L5 O� 3º��� 7°/ 3�3½�5µ 5mL/P5�� 7°/5� 4>L/~-�

�Kq�¯L¦X}r�¡�r·�¶O�Vy³K�¯Lr��sK�Èg³�¨Lg�¶¡´/k�¯L¥n²O�sK�x½|��§sL/±�n/·K´lO
È�¡n²���¨h±�����¯L¾O�Kq�¯Krz��ÈkrO�§´��È��ML/O�sK�¶/½?�°½K�qm�e³q�n±n�X��¶¡�n²²¡

�¯?r/��L/½�Èg³�ÇL²��¶O�sL`�q�����,È/yrP�����,�]�,�������È/��O�§´/��¶/O�³��m½�¶/O�r/¦
�VyK�U´P±�ÇL²��q�����,ÈyrP�����]�,���,������È�xTy���/�©��Æ/�K�sK�Z/hO�n/²½Lr�

K�rO�e³q½�Æ�K�¶¡�L²��°��g¾�VyK�È�½ZhO�ÇsL`�L��n²Xz·�ÈOmK�×L·ÈS�qm�³��¶O�¯mrO
L�g½�n±qKn±�È±Kn²c�r[K�,���,È½LP�LP�����,��]��,��������� �

ʻ	ʵ
˨˨ŔŒŰĚŃ˨ĕŘċŗ˨ĭĚģ˨Ŕý˨ěʭČŎ˨ġĚŰĘÏ˨ ˨

�Uq´/��qm�×³�V/yK�¶/²½r��m´/_³�sL`�{r½pS�×KrO�È½LP�LP��¶Æ���r}�°¾³m
�¨/IL��³�µmr¡�mq�¶²½r��«n��¨¾©m�¶O�Kq�¯?�,¯Krz��ÈkrO��r��sK�¶½?�qm�sL`�¶¸P}�¯L¾O

×L²��¶O�n²Xz·�È�¾�g�� �
�sL`�MLO�sK�Kq�VK�sK�mKr�¶¡�È±Krz��§´��§L\�¯K´²��¶O�m/½°��È/��n/²±Km��,È/yrP�

����,�]���,���rl��-��,ÇsKq����,��]��,��������È/�mq�¶/²½r��«n/��¨/¾©m�¶O��n/²²¡��,È½L/P�LP�

����,��]��,���������¶/½?�r¾z�W�qm������3©�L//4¢/5 © 3³� 7°/5� 5¶/5 ±³ 4m� 7°/5� 7¬�=È��5�/ 3}�Å� 3³¾�2��-����t/_�³K
�/}�³�VyrSry¾qKn±�È�/½n���µn`/y,�����µmq³?�Kq�¯Kr/z��sK�µL¥n/½m�qL/¸c��µL¥n/½m�n/±K
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¶/X�¥�È/��O�¶¢²½K�ZhO�LO��PWr�n/±K��¡�¶/®ª��/}¾���?�qm/½�ÇL/²��qm�³�sL/`�¶�r/�L±��
§L®�XyK�K�L²��³�µn}½�VyK�°¡��Çr�L±�³�È©³�L®}�¶¾qKn±�Knk�sK�r½�n��,È/yrP�����,�]�,�

�������sL`�¯L~½K��¯m´O¶/X�r½pT±�¶/²½r��«n/��¨/¾©m�¶O�t¾±�Kq�¶½?�°½K��n/±K��,È½L/P�LP�����,��

]����,�������n/±qKm�Kq�r�±�°¾®·�t¾±�r¦½m�×L·L_�qm�§K´²�°¾®·�¶O�×³��,È½L/P�LP�����,��

]��,��������³]����,�������� �

¶`¾X±�×r¾¥��

 �sK�¶¡�¯?r��qm�sL`�ULP[K�×KrO�ÈOL`½K�¨½Åm�µn/}�¯L¾O�¯?r��qm�sL`�¯L��K´��r�
UL½K³q�,UL½?�ÈkrO��¾ªO�³�×r¾z�W�rW��¯m´O�m´/_³�¨/½Åm�sK�Kq�V�¾�g�¶O�VPz±�sL`
È�¯?r��qm�sL`�n²±Km�� �

 �¯?r/��qm�³�Mr/��¯L/Os�qm�sL`�m´_³�r¢²�È·³r¥�-n²Xz·�µ³r¥�³m�sL`�¯L�©Ll
³�¶/X�r½pS�Kq�Mr��¯LOs�qm�sL`�m´_³�r¦½m�µ³r¥�³�n²Xz·��qL/¢±K�Kq�¯?r/��qm�sL/`

È�n²²¡�� �
 �qm�sL/`�¯Kr/¢²�¨/½Åm�È/krO�n/�±�³�qL/¢±K�¯?r/��qm�sL`�ULP[K�×KrO�ÈPªy�¨½Åm

n²±L�VyK�¯?r����³qm��¯m´OÈ�±�¨OL��,sL`��¯m´O�sL/`�K��´�y�³�V¾`g��´�y�,¯?
VyK�¯?r��� �

 È®±��³qm�Kq�sL`�È½LP�LP��¶Æ��n²±Km,�°½KsK��³q�r¾z�W�qm�È��¯Kt¾®©K�¯?r�©K�r¾z�W��
¶P²_�L¸²W�¶½?�qm�sL`�¶¡�×mqK´�qm��¯?�¶/O�V/yK�r[D/�¶/½?�r¾z�W�qm�³�¶X}Kn±�ÈOmK

µqL}K�µmr¡�n±K�� �
 L·r¾z�W�rO�³�¶X�r½pT±�Kq�¶²½r��¯³nO�sL`�È½LP�LP��¶Æ���sL/`��´±�°½K�¶O�¨IL��¶¡�È

µmr¡�mqK³�§L¢}K�n²Xz·�n±K�� �
 
� �
� �
� �
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� �
ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
�� °OK�È±Krh©K�¶¾®¾W, «Æ/z©K�n/P��°/O�¬¾/ªh©K�nP��°O�n®gK�����������ƿťƨƾɔʭŤ��¬`²/S�QL/c���

U³r¾O��ÈÆyÅK�NX¢®©K� 

�� °OK�¬¾�,�nP��°O�¯K´�q�°O�¬½r¢©KnP��°O�n®h�°O�n®h�����������ǄƺƊƅƾƹŤ�ưƢŤǈƓƹŤ�ƅƓůſƽ
ǄƺƛƣƾƹŤ�Ǉ�ǄɕƾǆŷƹŤ�ͳƺƢ���L½q���ªz©K�>K´�K�� �

�� °OK�q´}L�,�r·L��n®h�����������ƋƮŮɕƅŻůƹŤ�ƅɔ�ƅǈǂůƹŤ�ǇɔƋƮůŨ�ƫǇƅƣƾƹŤ�ƅɕ�ƅǀŨŤ�ƄǈƎťƢ���QL/c
§³K���U³r¾O��qLX©K�ºzyD½Or�©K�jÈ� 

�� °OK�Èª��°O�n®h�,ÈOr������������ƨƋƮŮ�ʹƨƭ�ǀƾźƅƨƹŤ�ǀƨƽ�ūƨƾźƄɕƿŘƅƨƲƹŤ�ŬŤƄťƨƎŤ�Ǉ�ƅ���QL/c
§³K����~m��r�±�º�P�� 

�� °//OK��X�¾¬ª//z�°//O� Þ6ÉKn//P��,¶//P�����������ǇśŮƨƨɔƨƨƏƽ�ƸƿŘƅƨƨƲƹŤ�Ƹ��U³r//¾O��©K�qKm¢®ª�©K�N//X//¾�,º
ª��n®h�UKq´~²È�O¾¯´��� �

�� zg�,ÇsKq�e´X�©K´OK¾È/ª��°/O�°�����������ƨƭ�ƿťƨǂŷƹŤ�ŸǇƄ�Ǉ�ƿťƨǂŷƹŤ�ƔǇƄͳ�ƨƋƮŮɕƿŘƅƨƲƹŤ�ƅ��
wn��n¸~��Ç´�q�wn��¯LXy?,�²O¾|·³vS�mL�ÈÆyK�ÇL·� 

�� Èª��,Èy³K�¯L�q����������ťũƚťũƚ�ǄƽʮƢ�ƌǇƄɔƋƮŮ�Ƅƀ�ǊɕƾƹŤ�ƅɕƿŤƇ��¯Kr¸W��ªPW�¯LsL/y¾�UL/�
ÆyKÈ,�r}¡�Vr~±�³�QLc�°¾O�¨ª®©K�� �

�� r®��°O�m´�z�,È±KsLX�W����������ǁťƣƾƹŤ�ƅƓůſƽͳ��ǁŤƆťůƮŮͳ����QLcy«´���¬����©K�qKm¢r�� �
�� zg�,È±L¸��K�N�Kq¾n/®h�°/O�°�����������ƿŘƅƨƲƹŤ�ƜťƨƮƹŚ�ŬŤƀƅƨƮƽ���QL/c§³K���U³r/¾O��� �

¬ª�©K�qKm�� �
��� gs¾¶P·³�,Èª����������ƋƮůƹŤɕǂƾƹŤ�ƅɕƭ�ƅͳ�ƲƣƹŤɕƅƏƹŤ�Ǉ�ŪƁɔ;ǆǂƨƾƹŤ�Ǉ�ūƣ�����n/ª_�,«³m�QL/c���

�~m���©K�qKm¢r�� �
��� qs¡qmL¸O�°O�n®h�,È~�����������ƿŘƅƲƹŤ�ƻǈƺƢ�ʹƭ�ƿťǅƅũƹŤ��U³r¾O��º�r�®©K�qKm�� 

��� r®��°O�m´®h�,Çr~ls�����������ƹŤƇǂůƹŤ�ƕƽŤǈƦ�ưŢťƲź�ǀƢ�ƫťƏɔƢ�Ǉ�ƸɕǇťƱʩŤ�ƿǈƨɔ�Ƹ
ǇśůƹŤ�ǃǈŶǇ�ʹƭɔƸ��«´y�QLc���U³r¾O��©K�qKm¢Or�©K�MLXÈ�� 

��� y¢L¡�,È½��y´O�ÈOK�°O¢r���ÈO�LW���ƻǈƺƣƹŤ�ŸťůƮƽ��U³r¾O��©K�qKm¢®ª�©K�NX¾º�� �
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��� r¢O�ÈOK�°O�°®gr©KnP��,È�´¾y�����������ƭ�ƿťƲŮʫŤͳ�ƿŘƅƨƲƹŤ�ƻǈƨƺƢ��«³m�QL/c���U³r/¾O��
©K�qKm¢Or�©K�MLXÈ�� �

��� °/zg�°/O�n/®h�,È/�r©K��½r}�����������ǇśůƹŤ�ưŢťƨƲźƨɔƨƭ�Ƹͳ�ƇǂůƹŤ�ǄŨťƨƏůƽƨɔƸ��U³r/¾O��� �
>K´�ÁK�qKm�� �

��� r}½�ÈX�r�LOn®h�,ÇqK³tPy����������ƅŻŮɔƹťŢƄ�ƌǇƄ�Ǉ�ǄƮƋƺƭ�ƷǈƒŤ�ƅŨ�ǉƅɕƼƋ��«³m�QLc���
¬���D�¯LXy´O�¶zy¡MLX�� �

��� È²¢`©K�qLXl®©K�n®h�°O�°¾Kn®h�,È�¾�²}���ÈO�LW���ƭ�ƆťŷƾƹŤ�ƆŤǈŶ�΄ǂƽͳ��Ǉ�Ɓƨˈũƣůƺƹ�Ʒ̍ƇǂƾƹŤ
ƆťŷƢʫŤ��¶¢���½s´X©K�³�r~²ª©�nIK´�©K�¬©L��qKm�� 

��� °¾zgn®h�,È½LP�LP������������ƾƹŤɕƭ�ƿŤƇͳ�ƨƋƮŮɕƿŘƅƨƲƹŤ�ƅ��«³m�QL/c���U³r/¾O���º/zyD
®ª�ÁKÈ�UL�´P�®ª©�� 

��� °/zg�°/O�¨/���,È/yrP�����������ũƹŤ�΄ƨƾŷƽƨɕƨƭ�ƿťͳ�ƨƋƮŮɕƿŘƅƨƲƹŤ�ƅ��«´/y�QL/c���¯Kr/¸W��� �
³rzk�r�L±�� 

��� °//zg�°//O�¨//���,È//yrP������������ƨƨƋƮŮɕ΄ƽťƨƨŷƹŤ�΄ƨƨƽŤǈŶ�ƅ��¬//���r//¡n//�t½r½�µs´//g�V� �
®ª�¾¬��¶� 

��� O�n®h�,Èy´�°zg�°���ÈO�LW���ũůƹŤɕƭ�ƿťͳ�ƋƮŮɕƿŘƅƲƹŤ�ƅ��U³r¾O��gE�qKm¾Or�©K�YKrX©K�>LÈ� 

��� ÇsKq�rl���r®��°O�n®h�����������ƋƮůƹŤɕƹŤ�ƅũɕ�ƅ�ŮťƮƽɕƧƹŤ�Źɕŧ���«´y�QLc���U³r/¾O��
qKm�gE¾Or�©K�YKrX©K�>LÈ��� �

��� ·Kr�¾ªk�,Çn¾n®gK�°O�¨�����������ȕƣƹŤ�Ŧťůɕǀ��«³m�QLc���¬���Ur`·�r~±�� 

��� �¾�°O�n®h�,ÇmLO?s³r½M´�������������ŻƾƹŤ�ƈǈƽťƲƹŤɕƙ��U³r¾O��©K�qKm¢®ª�©K�NX¾º� 

��� L/�qn®h�°/O�n®h�,Çn¸~�È®�����������ƨƋƮŮɕ�ƅȕŧƨŢŤƅƧƹŤ�ƅƨŻŨ�Ǉ�ưŢťƱƁƨƹŤ�Ƈƨǂ��¯Kr/¸W��
ÈÆyK�mL}qK�³�¤²·r��UqKs³��� �

��� ¡Èª��,È©´�sm�È©L®����������Ť�ƸƲŲ�ƿŘƅƱȕƅũ��¬���µ´yK��� �
��� LO�Çn®h¾«Æ��,È±L�Èª����È/O�L/W���ƨƭ�ƈǇƄƀͳ��ūƨƦʮũƹŤ�ǁťƨƣƾƹŤ�ƅƨƓůſƽ�ŸƅƨƎͳ�ǁŤƆťƨůƮůƺƹͳ��

�§³K�QLc���U³r¾O���ÆP©K�ºzyD� 

��� Èª�n®h�,È±L��K�wqn����������ƭ�ƸƗƭʩŤ�ƈƄƁƾƹŤɕ�ťƾɔ�Ǉ�ƇƽƅɔƹŞ�ƄťƏɕƭ�Ǆͳ�ƷǈƛƾƹŤ���QLc
§³K���¬���©K�qKm¢MLX�� 
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��� Èª��,È±n�n®gK�°O�¯Lk����������Ǉ�ƷǇʩŤ�ƆŤƅƛƹŤ�ƹŤƺƢ�ťƨƾƹ�ƆťƨǂƨɕƷǈƨƣƾƹŤ�ŦƅƨƣƹŤ�ūƨƧƹ�ǀƨƽ�Ǆ��
wn��n¸~��DP©K�§?�ºzy¾Vń�gÅ¾YKrX©K�>L�� �

��� Os�È�Wr¾n/®h�°/O�n/®h�,Çn�����������ƈǈƽťƨƲƹŤ�ƅǅŤǈƨŶ�ǀƨƽ�ƈǇƅƨƣƹŤ�ŴťƨŮ��U³r/¾O��� �
�©K�qKm¢r�� �

��� °zg�,×´�������������ǀƎǇƄ�ƅɕƋƮŮ��¯Kr¸W��MLX¡�r~±�t¡r�� �
��� ¬¾��©KnP��,È²��®©K�����������ǄƧƺƹŤ�ʹƭ�ƆťŷƾƹŤ��µr·L���¶P·³�¶PX¢��� �
��� n®gK�,M´ª����ÈO�LW���ƹťƊŚɕƦʮŨ�ŧɕǁťƣƾƹŤ�ūƦʮũƹŤ�ūźťƓƮƹŤ�ūͳ��V½´¡��³¡UL�´P�®©K�¶©L�� �
��� ×mL·n®h�,V�r�����������ǇśůƹŤɔƭ�Ƹͳ�ŗŤƄʭŘ�Ǉ�ŧǅŤƃƾƹŤ�Ƭƺůſƽ��¯Kr¸W��®©L/�©K��®`®©KÈ�

r�Xª©½O�N¾ÆyÃK�N·Kp®©K�°¾º,�±³L�®©K¾�L�\©K�º¾º,�r¡�hX©K�t¾�³�UL�®ª�©K�ULyKqn©K¾º� 

��� n®gK�,È®}L·����������ūƦʮũƹŤ�ƅǅŤǈŶ��¬`²S�QLc���¬���r¡n�t½r½®ª��µs´g�V¾¬��¶��� �
� �
� �

� �� �
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