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Abstract 
The primary objective of this research is to examine the goals and 

fundamental principles of achieving fair and just political progress as 

proposed by al-Fârâbî. Considering al

Islamic political thought and philosophy, a reevaluat

provide a foundation for a theory that advocates for equitable political 

advancement. In the present day, marked by four decades of revolution 

characterized as a period of progress and justice, a critical drawback in the 

Islamic Republic of Iran is the absence of a concrete and attainable theory 

across various domains, including just political progress. Hence, it holds 

immense significance to pursue such a theory and draw insights from the 

perspectives of early Islamic thinkers. This re

analytical approach and a systematic methodology to explore the 

foundational components of progress. The hypothesis put forth in this 

study is based on al-Fârâbî's perspective on the objectives and principles 
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mary objective of this research is to examine the goals and 

fundamental principles of achieving fair and just political progress as 

Fârâbî. Considering al-Fârâbî's influential position in 

Islamic political thought and philosophy, a reevaluation of his ideas can 

provide a foundation for a theory that advocates for equitable political 

advancement. In the present day, marked by four decades of revolution 

characterized as a period of progress and justice, a critical drawback in the 

ic of Iran is the absence of a concrete and attainable theory 

across various domains, including just political progress. Hence, it holds 

immense significance to pursue such a theory and draw insights from the 

perspectives of early Islamic thinkers. This research employs a speculative-

analytical approach and a systematic methodology to explore the 

foundational components of progress. The hypothesis put forth in this 

Fârâbî's perspective on the objectives and principles 

ental Principles of Just Political Progress according to  

150-184. 
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of political progress, encompassing both worldly and spiritual dimensions. 

The ultimate aim is to attain true perfection through a justice-centered 

trajectory of political progress, leading to happiness in the afterlife via 

political life in this world. The findings demonstrate that justice-centered 

political progress rests upon four essential pillars: ideology, leadership, 

populace, and governance. These pillars must not only fulfill their 

individual roles in the process of development but also maintain 

interdependence and mutual coherence. 

Keywords 

Political progress, justice, just political progress, theory of progress, al-

Fârâbî. 
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ĦĔŋ˙Ŋù˨ ˨
h�UÐ� ê ö{b�UÐ� ~ýnTÚí� æÐ{wÌ� pHÐÚØ� �w� �wÐ}UÐ� r��UÐ� �Y� ß}`UÐ�}^i� pg@í� �Y� éØn_UÐ� �n

-ÐÚnaUÐ���ÒÊÐ}S�ÒØnLÎ�ëlR�ºphYĆHüÐ�phHnh�UÐ�pa�daUÐí�}caUÐ�:��gCÐ�-ÐÚnaUÐ��S�Y�OÎ�}^fUn=
éØn_UÐ��nh�UÐ�ê{b�UÐ��L{>�px}^i�Õn�iü�n ðHnHÌ��dĺ�ëÌ��cex�ì}cR���{b_UÐ�pxn¹�{_=�ºëùÐí

{AÎ� ��e�>� ºpUÐ{_UÐí� ê ö{b�dU� {b_T� ÒÚ��UÐ� �Y� �=Ð}UÐ�ên^i� :� phHnHúÐ� �_\UÐ� ànbi� î
��d�8� :� �L���CÐ� � öb��UÐ� DL� ÒÚØnS� px}^i� OÎ� Únb�RøÐ� :� ëÐ}xÎ� :� phYĆHüÐ� pxÚ�ge!Ð

�nh�UÐ�ê ö{b�UÐ��UÙ�:�5=�ºê ö{b�UÐ�Óøn6���ÊÐÚË�Ên[b�HÐí�px}^fUÐ�Ø�g!Ð�ì|w���Y�ëlR�º�U|U
pxn`dU� ë ö5gY� Nhbhb"Ð� NhYĆHüÐ� �x}caCÐ� �� �>�ïØng�@øÐ� sgfCÐ� êÐ{��HÐ� r��UÐ� Ð|w� :

ê ö{b�UÐ� £nfL� ��aU� phb�fUÐ� pbx}]UÐí� Mhd��UÐ� ��~ýnTÚí� æÐ{wÌ� DL� r��UÐ� ph�}R� ê�b>
��hbĻ� æ{)í� ºïí}BúÐí� ï�hi{UÐ� �x{h_[UÐ� DL� -ÐÚnaUÐ� }^i� pg@í� �Y� �nh�UÐ� ê ö{b�UÐ

Ð{_UÐ�DL�~c>}CÐ��nh�UÐ�ê ö{b�UÐ�phdeL��e���bhb"Ð�é5cUÐ��Y�pxí}BúÐ�ÒØn_�UÐ��hbĻí�ºpU
px�hi{UÐ�phHnh�UÐ�Ònh"Ð�éĆB���DL�ê�bx�pUÐ{_UÐ�DL�~c>}CÐ��nh�UÐ�ê ö{b�UÐ�ëÌ�sýn�fUÐ�Ó}gKÌ

�w�~ýnTÚ��=ÚÌ��pY�c"Ðí�o_ZUÐí�{ýnbUÐí�ow|CÐ���}R�>�OÎ�ðnRn\Y�º�=ÚúÐ�~ýnT}UÐ�ì|w�:�ê~dx
ÐØÌí�ÒØ ö{�CÐ�êngCn=�ênhbdU��h�f�UÐ�WfLéØn��Y��=Ð}>�ngfh=�ë�cx�ëÌ�ºê ö{b�UÐ�phdeL�:�Úí{UÐ�Ê��

ĀŞďʭĄŀŎ˨āʭ˙ŋÝ�
-ÐÚnaUÐ�ºê ö{b�UÐ�px}^i�ºéØn_UÐ��nh�UÐ�ê ö{b�UÐ�ºpUÐ{_UÐ��
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µL¥n½m�sK�¶±ÅmL��ÈyL¾y�V�r~¾S�¯L¡qK�³��Kn·K�ÈyqrO�r�Lg�|·³vS��n·�VyK�ÈOKqL����¶O�¶_´W�LO
¶/~½n±K�È±K´ksLO�,È­ÆyK�ÈyL¾y�×�È/­�×³�×��n/±K´W¶/²¾­s��×

n²¡�mL`½K�Kq�¶±ÅmL��ÈyL¾y�V�r~¾S�¯LP¾X~S�×��¶/·m�«L/®WK�sK�xS�¯´²¡K��¶/O�MÆ/�±K�«qL/¸c�×
�m´/_³�«n/��,¯Kr/½K�È­Æ/yK�×q´/¸®_�«L�±�qm�°½mL¾²O�×L·

/ª®_sK�V�r~¾S��ªXl­�×L·V/yK�¶/±ÅmL��È/yL¾y�V�r/~¾S�¶-�
V/yK�V/¾®·K�L/O�qL¾/zO�,È­ÆyK�¨¾�K�¯Kn²®~½n±K�>Kq?��L�²XyK�³�È²¾²c���qm

y�{³q�t¾±�³¾®XzÈ�KrO×�S�¯L¡qK�ÈyqrO¾V/yK�µn}�µmL�XyK�V�r~��
¶XgL/y³m�mr/¥Kr��,ÈOKqL/��µL¥n/½m�sK�È/yL¾�±m�×/¾´×��³

?r��qm�,½S�n/²¾y�V�r/~¾/yLÈ�V©Kn/���UmL�/y��/6�hW�³�q´/h­
VyK�qK´XyK��S�mKm�¯L~±�^½LX±¾y�V�r~¾yLÈ�V©Kn��rO�q´h­��qL¸c

KqKm�rO�µ³Æ��,°¡q�qL¸c�°��¯m´O¦²·L®·�r�²�È�KrO×�
LO�,V�r~½XzÈ�KqKm×�¦XzP®·È��LO½n¢½n²}LO�r¦�� �

¶½r�±�,¶±ÅmL��ÈyL¾y�V�r~¾S�,V©Kn��ÈOKqL��,V�r~¾S�×�� �
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µL¥n½m�sK�¶±ÅmL��ÈyL¾y�V�r~¾S�¯L¡qK�³��Kn·K�ÈyqrO�r�Lg�|·³vS��n·

¶�zª��³�¶~½n±K�qm�ÈOKqL��V¾®·KLO�µL¦½L_�¶/~½n±K�È±K´ksLO�,È­ÆyK�ÈyL¾y�×
¶½r�±�n¾©´W�n²¡�mL`½K�Kq�¶±ÅmL��ÈyL¾y�V�r~¾S�¯LP¾X~S�×
¶·m�¯K´²������¶ª®_sK�,V©Kn��³�V�r~¾S�×��m´/_³�«n/��,¯Kr/½K�È­Æ/yK�×q´/¸®_�«L�±�qm�°½mL¾²O�×L·

¶½r�±�µs´g�qm�È²¾����hW�V¾ªOL��×KqKm�×K�/ª®_sK�V�r~¾S��ªXl­�×L·
°½KsK�°½K� 5×r�±�×L·´SL¢W�,³q�V/yK�V/¾®·K�L/O�qL¾/zO�,È­ÆyK�¨¾�K�¯Kn²®~½n±K�>Kq?��L�²XyK�³�È²¾²c

K½�hW�°¾mL¸X_K�{³q�sK��×����ªhW¾ªÈ�y�{³q�t¾±�³
¶¾�r��y�V�r/~¾S�¯L/¡qK�³��Kn/·K�r/O�|·³vS�×¶XgL/y³m�mr/¥Kr��,ÈOKqL/��µL¥n/½m�sK�È/yL¾
³rkK×L��LO�³�,½Xym�V¾OLÈ��g�§L®¡�¶O¾�È?r��qm�,
³rkK×�¥n±s�qp¦·q�sKÈ�y¾yLÈ�±m¾LÈ½�VyK�qK´XyK

V©³m�³�«mr­�,rP·q�,NX¢­�°¡q�VyK�qK´XyK��K½KqKm�rO�µ³Æ��,°¡q�qL¸c�°
³qL¡�«L`±K½µv�K�³�L·½L�×�?r��qm�m´k�|�±½S�n²¾LO�,V�r~

˫ÙùŗĖŞŋÝ˨ʭŕ� �
ÈyL¾y�V�r~¾S�,¶½r�±�,¶±ÅmL��ÈyL¾y�V�r~¾S�,V©Kn�

��ŔŊʭńŎ˨ŐŰù˨Ŕý˨ĕʭŒĄğùʲ˨È²¾�­�m´�z­�,q´S����������ÈOKqL��µL¥n½m�sK�¶±ÅmL��ÈyL¾y�V�r~¾S�¯L¡qK�³��Kn·K
È~·³vS�/�È®ª��ŐͳƊťɕƊ�ƻǈƺƢ���������,�������

˨ŔŊʭńŎ˨ĵŘőʲ˨È~·³vS-�Ěģʭőʲ˨«´ª�©Kr�LO�µL¦~±Kmņ�¬�-¯Kr½K�,
˨˨ĂĿʭŰęĕ˨ĒŰęʭă˨̡��
��
�����-čŦħù˨ĒŰęʭă˨̡��
��
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sLO� ½�qm�V�r~¾S�¶/¡�×n/�L�­�³��Kn/·K�V®/y�¶/O�V/¡rg�³�r¾/y�¶O�È©L®_K�È½L®±

¶½L­�³�n²®}sqK�,M´ª�­�È­�µmr®}�ÈXlP}´k�³�UmL�y�×�¯?�L½�³�,m´}�¶/c��¨/�Lg�¶/¡
È­�¶X�¥�,VyK�ÈX¡rg�³�r¾y�°¾²c�m´}��¨¢/}�¨/gKr­�°¾X/zl±�sK�r/~O�,°½KrOL²O��×r/¾¥

Vz_�qm�µqK´®·�,¯´²¡LW�È�L®X_K�UL¾g�c�¶/¡�µm´O��n·�°½K�×´_³È/­�¶/±´¦��n/±K´W
�ÈX¾�/�³�¶O�,mqKm�qKr��¯?�qm�¶¡�ÈX¾��³�sK�Kq�¯?�³�n~lO�m´P¸O�Kq�m´k�È¥n±s��½Kr}

M´ª�­�¨­L¢X­�³�rW�msLy�§´hX­�rW��¶/~½n±K�¨/�K�n²c�r·��¶/ª®_�sK�V�r/~¾S�³�È/�rW�×
µn½K�§?�¯L¸_�×L·��sK�È±L/z±K��/­K´_�³�mKr/�K�V/}KmrO�³�È/�ªW�L/­K�,V/yK�È±L/z±K�§´®/}

�y�,M´k�È¥n±sVyK��´²X­�³�U³L�X­�ÈXlP}´k�³�UmL�� �
V}KmrO��´²W�°½K�¶ªh±�³�NWL¢­�,��r·�¶¡�VyK�µmq³?�m´_³�¶O�Kq�È�ªXl­�×r¢��×L·

µ´¾}�,|½´k�×L·qL¾�­�³�§´�K��OL�­�«Kn¡��V�r/~¾S�¶/O�r~O�¨¾±�×KrO�Kq�È½L·´¦©K�³�L·
È­�¶IKqK�È�rW�³�n·m���qm��/ªXl­�È±LP­�³�¯L¡qK�³��Kn·K�,�½qL�W�,L·mr¢½³q�L/O�¶/�OKq

mqKm�m´/_³�¯Kr/½K�¨kKm�qm�³�r�L�­�×L¾±m�qm�,V�r~¾S���³�È/yLyK�¨IL/z­�sK�,V�r/~¾S
µn/²½?�³�s³r/­K�V¾��³�qm�¶¡�VyK�È²½mL¾²O�¶/�­L_�×�×�¶/O�|/�±�,¯Kr/½K��³�mqKm�È½Kt/y

¶®·�qm�V�r~¾S�,È­ÆyK�×q´¸®_�«L�±�Èª�K��n·�VyK�«mr­�È¥n±s�mL�OK�×�� �
�§Ly�qm����¶·m�,�Æ�±K�«qL¸c�×¶·m�,M�«L/±�V©Kn��³�V�r~¾S�×��L/­K�-n/}�×qKp/¥

�.V/yK�ÈX¾®¡L/g�«L/�±�×qL/_�n±³q��OLW�L½�VyK�È�´�l­�¯L­s�¶O��´Or­�V�r~¾S�L½?
È½KqL/¡�wL/yK�°/½K�r/O�³�V/yK�ÈX¾®¡L/g�«L�±�×qL_�n±³q�¶O��´Or­�0L�P��,V�r~¾S��,L/·

×n­?qL¡�­L_�qm�¶/¡�È½L·qLXkL/y�³�°¾±K´/��³�L/·mL¸±�¶�´®`­�È~lOr[K�³�L·�m´/_³�¶/�
È­�,mqKm�n²¡�Kn¾S���hW�V�r~¾S�LW�mr¾¦O�¨¢}�V�r~¾S�sK�È½´¦©K�×L²P­�rO�Vz½LO�� �

¶·m�¶¡�§Lg�È­�r�±�¶O�,µn¾yq�«L®WK�¶O�V©Kn��³�V�r~¾S�×�����sK�È¢½�,nyq��×L·
¶/½r�±�¯Kn/���,V/yK�¶/_K´­�¯?�L/O�¯Kr/½K�È­Æ/yK�×q´/¸®_�«L/�±�¶¡�×n_��¯LP¾X/~S�×

VyK�V�r~¾S��¶½r�±�¯LP¾X~S�×���Kn/·K�,È±L/P­�¶/¡�V/yK�È½´¦©K�³�M´cqLc�,V�r~¾S� �
,¯L®ª/z­��//ªXl­�¯Kr/¢�X­�×Kq?�¶/O�¶//�_Kr­�³�V²/y�sK��L�²X//yK�L/O�¯?�¯L/¡qK�³��¨//OL�

n}LO�]KrlXyK�� �
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V//yK�È//yL¾y�V�r//~¾S�,¯?��¶//©L�­�qm�¯?�§L//P±m�¶//O�³q�|¾//S�×���//�q�V//¸_�¶//¡�¬¾X//z·� �

¶½r�±�¯Kn����sK�È/¢½�r/�²­�sK�Kq�È/yL¾y�V�r/~¾S�¯L/¡qK�³��Kn/·K�,V�r~¾S�¯LP¾X~S�×
|¾/S�L/W�,¬¾²¡�er�­�¯L®ªz­�°½r¢�X­�¶/²¾­s�¶/½r�±�n/¾©´W�×Kr/O�×K��V�r/~¾S�¯LP¾X/~S�×

n}LO�ÈyL¾y�� �
�,È±L/¾g³�¯L/½mK�,È/²½m�°½´/±�ÈyL¾y�¬�±�³�×r~O�j½qLW�sK�×n½n_�¨���×qKr�rO�LO

rO�L/O�,È/¸©K�¯´±L/��³�,Èg³�,U´P±�rO�È²XP­�È²½m�ÈyL¾y�¬�±�°XkLy�§´��­�³��h�W�×K
¶�//zª��V²//y�|¾//O�¶//¡�È±L//±´½�×�È//O�³�mL//h©K�³�r//�¡�mr//¢½³q�r//O�È//²XP­�r//W��,m´//O�È//²½m

Vym�È­�«r±�¶`²S³�n±mr¡��È­��°/½K��Kr/y�¶/O�¶/¡�m´/O�È/z¡�°¾X/zl±�ÈOKqL��V�¥�¯K´W
V�q�|©Lc��/[�¬ª�­�,srX©K³�µL¥n½m��OL�­µq³m�qm�,È±L�È/­�È¥n/±s�×K��¨/OL�W�¶/¡�mr/¡

m´O�m´k�ng�°½rWÅLO�qm�È�zª��ZgLP­��È/O�,ÈX¾��³�°¾²c��×³�qL/[?�³�>Kq?�r/O�,n/½mrW
�VyK�µm´O�r[D­��,È±L­r¡�µmKsr�L±�������,������|/�±�È±L/±´½�|/±Km�¬_L/¸W�r/OKrO�qm�ÈOKqL�

¶O�¶Or`W�È±K´ksLO�³�mr¡�L�½K�È½Kty�¨¢}�qm�,³K�×�³�er��×r¾¥��V�r/~¾S�qm�´±�È½´¦©K
È­�,È­ÆyK�µL¥n½m�sK�¯?�¯L¡qK�³��Kn·K�¯L¾O�³�¶±ÅmL�� 5ÈyL¾y�µq³m�qm�n±K´W��È±L/­s�×

µKq�,r�Lg�¶½r�±�n¾©´W�¶O�³�n}LO�L~¥�n/²¡� ®¡�¶±ÅmL�� 5ÈyL¾y�V�r~¾S�¯LP¾X~S�×���r/O
¯L¡qK�³��Kn·K�¶¡�VyK�¯?�mn�qm�qLX}´±�°½K�,wLyK�°¾®·��¶/±ÅmL��È/yL¾y�V�r/~¾S

¶~½n±K�rO�t¡r®W�LO�È­ÆyK�µL¥n½m�sK�n·m�qKr��ÈyqrO�mq´­�Kq�ÈOKqL��×�� �
¶X¢±�zO�×¾K�¬¸­�qL½/ª��¶/¡�VyK�°È�©´W�¬/�q/¾/yqrO�³�n/�±�qm�¯K³Kr/��¯´/X­�³�qL/[?�nÈ�

r�±½Kq�UL½¶�y´W�^�y�×¾yLÈ�r��qm�s´²·�,Mr�½X/ymÅLO�mL²yK��L�6 WK�¶O�N�5È�q´/¸®_�«L/�±×�
­ÆyKÈ�K½�6 Xg�³�¯KrÈ�Ly½«L�±�r�L/·×�­Æ/yKÈ�/yLyK�U³L/�W�,«Æ/yK�¯L/¸_�qmÈ��S¾V�r/~���³

�¶�y´W��±LP­�,µL¦XyLk�,«´¸�­�³�L²�­�r�±�sKÈL��³�§´�K�,/½Kr/O�,UL×�mr/P·Kq�t/¡Kr­�r/\¡K×�,
y¾VyL�y�,sLy¾VyL�[BW�³�qKp¥¾X/yqm�¶/O�«L/�±�qKp/¥rÈ�/¸�W¾�³�V/yK�µn/~±�¬/½�qm�¨�K 6n/g�L

mL²yK×�L²P­�¶¡×�¶­L±rO�q½t×�/²c�,n²X/z·�¨/®��³¾c�°/¾t×�±�q´/ªPX­¾V/z��¶/�gÆ­��mL²/yK�×
©´W¾K�qm�µn}n½�kL/}�qm�¨/­BW�³�t/¡Kr­�°��­�³�L·¾L/·qLÈ½�Kr/O�¶/¡×�K�qm�¶�/y´W/½�mL²/yK�°
S¾L¢g�,V//yK�µn//}�mL¸²/~//½m�¶//¡�mqKm�¯?�sK�V/½µL¥n�L·×�K�r//O�¬¡L//g//½�¯L//²d®·�,t//¡Kr­�°
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VhW�[BW¾¯L®X�¥�r�L·×�Kq½¶�y´W�^�/yLyK�È�±L/­�¶¡�VyK�ÈOr��×È�V¡rg�qm�L/·×�/�K¾�³�¨
­´OÈ�¶�r��qm�×�S¾VyK�µm´O�È­ÆyK�V�r~�� �

ʴ˨
ĢŕŗÚÏ˨ãĚĴő˨ûŘ×ęʭ×˨ ˨
mL¸X_K�{³q�sK�,qLX}´±�°½K�qm×�ªhW¾ªÈ�y�³¾®XzÈ�V/�r¥�¬¾·K´/k�µr/¸O���¶/¸_K´­�qm

�sK�,°X­�LO�r�±½¶�­Æ/yK�×È�/z�W¾°X/­�r��µr/¸O�UqL/P��¶/¡�V/yK�µn/}�×qKmr/O�V/yK�sK��
¶�´®`­�K×�m�sK½µL¥n�L·×�¬·Kr���sK�µn­?|yrS�¶O�jyLS�L·×�²O/¾mL½·L­�¶/O��´/Or­�°/¾�V

�g�,°X­�¬¸�¾ª­K´��|�±�³�¬¸y�-¯?�¶O�§´�³�qL¡³sLy�³�L²�­�V�È��,r/ 6z�­�,�6©D­�¨\­
­s¾¶²�qLW�×½lÈ�¨¢}�qm�¥¾r×�®��¶O�-¯?�¬¸��³�L²�­¾¶®�L/·mrP·Kq�³�UL­Kt©K�××��¯Æ/¡

µ´h±�MLO�qm��°X/­�V/IKr��×��,È/��K³�������,�����K�L/O/½³q�°½/O�,mr/¢L/²�­�qm�Z/hO�¶×�
S¾y�V�r//~¾//yLÈ�V©Kn//��//­�m³q³�q´//h­È�²¡¾mL//¸X_K�{³q�L//O�³�¬×���ªhW¾//ªÈ��{Æ//W
­È�²¡¾L²�­�¬×��S¾y�V�r~¾yLÈ�V©Kn��q´h­��¶O�Kq�q³?�Vym/½¬���hW�qm/¾�qm�,r/�Lg��

m��OL²­�³�¯´X­�LO�¶¸_K´­½²È�­ÆyK�¯Kr6¢�X­�qL[?�³È�L�²X/yK�,�r/��,��L/¸±?�¶/¸_K´­�qm
|yrS�LO�L·È½�¡�VyK­�er�­�¶È�²¡¾²c�³�¬¾±�°¾�LP²X/yK�N©L�­�«L®W�¶¡�VzÈP��sK�,/¾�¨

K´Xh­��qm�³�°X­��´�²­×��Xz­¾n}LO�L­�m´��­�¯?�¬�� �
È­�¨¾¢~W�|lO�³m�sK�ÈyL¾y�«L�±�r·�,È®Xz¾y�¨¾ªhW�wLyK�rO�r¦½m�×´y�sK�m´}��

µv½³qL/¡�,«³m�|/lO�³�,È/yL¾y�«L/�±�qLXkLy�,§³K�|lO�È/yL¾y�«L/�±�×L/·���Z/hO�qm
�qLXkLyÈ­�er�­�¨½o�ZgLP­�,ÈyL¾y�«L�±�mmr¥��¶©mK��-È/yL¾y�«L�±�x¾yBW�Uq³r��×

¶¢P}�³�-ÈyL¾y�«L�±�r�L²��-ÈyL¾y�«L�±�×L·sr­�Uqn��×�� �
µv½³qL//¡�Z//hO�qm�È//­�er//�­�¨//½o�Z//gLP­�t//¾±�È//yL¾y�«L//�±�×L//·�mmr//¥���t//¡r­

¬¾®�W�«L/�±�qm�Uqn/��¯L½r_�-V©³m�UKqL¾XkK�³�³r®ª��³�m³ng�-ÈyL¾y�«L�±�qm�×r¾¥�
�mq´ksLO�³�-ÈyL¾y��,Ègr¾��������,����� �

y¾y�¬Xz¾yLÈ�¶OL\­�¶O��×½¶O�¨¡� �¬·�S¾�,>Kt/_K�sK�«Kn/¡�r/·�¶/¡�VyK�ngK³�³�¶Xy´
�Lk�|�±È�K�¯?�qm�Kq½­�L�È�y�¨¡�LW�n²²¡¾³qL¡�n±K´XO�¬Xz½µv�L·×�X/yqm�¶/O�Kq�m´/kÈ�
n·m�«L`±K��µr¸O�¥¾r×�y�{³q�sK¾·L¥�,¬XzÈ�KrO×�ªhW¾��³�¨¾±� 5m´_´­�Vy�«L/�¾/yLÈ�
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r�±�¨\­�VyK½¶�y�×¾K�¬Xz½·L¥�³�-¯´XzÈ�KrO×�gKr�È�S¾µr¢�y�«L�±�×¾/yLÈ�Kr/O×�±/¾�¨
´y�¶O×�L��³��Kn·K½UL��y�{³q¾®XzÈ�K�qm½�hW�°¾V/yK�« 6³m��´±�sK�,���¶/X¢±��¬/¸­�×

µr¸O�¶¡�VyK�¯?�¥¾r×�K�sK½{³q�°�yL²}È¢�W�¯L¢­K�,¾¶�r�� �L/·×�¥n/±sÈ�y¾/yLÈ�
Ly�sK½¶�r��r�L·×�¥n±sÈ�q­�¯Ly?�KÈ�|²/¡�LW�n²¡�L/·×�y¾/yLÈ���sK�Kq¾yr¾/yLÈ��Kn/_
²¡¾¬��m�sK½Kt­�r¦½L×�µr¸O�¥/¾r×�y�{³q�sK¾®X/zÈ�K/½y�«L/�±�r/¥K�¶/¡�V/yK�°¾/yLÈ��qm

¶ªgr­�K×�±�Vym�m´k��Kn·K�¶O¾­�,nOLÈ�yn²¸­�LO�¯K´WÈ�qm�w´/¢�­½y�¶/¡�V/�L¾�qm�¬X/z
¶ªgr­�¶c�K×�L�³�¶O�ÈXyqm�¶O½K�°®��-µmr¢±�¨®��m´k��½°��¶/¡y�>Kt/_K�mr/¢ª®�¾�¬X/z
gKr��LOÈ��kL}�L·È½�VyK�|`²y�¨OL��� �

®¸­�|lOÈ�¶�n�m�sK�K�×½�hW�°¾PW�¶/O�¶/¡�VyK�¯?��¾/¾S�¯L/¡qK�°¾y�V�r/~¾/yLÈ�
V©Kn��y� 5̄ L/¡qK�-msKmr/TO�q´/h­¾®X/zÈ�/­�¶/¡È�S��/6�hW�rX/zO�n/·K´k¾y�V�r/~¾/yLÈ�
V©Kn��n}LO�q´h­��gKr�È�y¾®XzÈ���qm�¶¡¾qLX�q�,L·qLXkLy�LO�]L­n±K�°�UÆ­L/�W�³�L/·
�L®X_KÈ¯?�¯K´XO�,�³q�LO�Kq½y�mr¢¾/yLÈ�sL/yKn_×�?r��qm�³�mr/¡½S��/6�hW�n/²¾�V�r/~

y¾//yLÈ�V©Kn//���r//·�|//�±�q´//h­//½mr//¡��l//~­�Kq� ��K//½KqKm�,«L//�±�°×�qLXkL//y×�� �
��²­È�­�¶�OKq�wLyK�rO�³�VyK�¬¢hXz­�³¾m�³�¨���¯L½¶�OKq�³�V±L��Ur/���L/O�³m�¯?�×
±Lz±KÈ�VyK�¶X�r¥�¨¢}��®·�rO¾OKqL��,wLyK�°È�­�KqÈ�²O�¯K´W¾¯L�y�r/6¢�W�qKp/¥¾/yLÈ��L/O

qLXkLy×�mLP­�sK�¬¢hXz­×��/zª��qL¥sL/y�§´�K�³È��V/z±Km�«Æ/yK�¯L/¸_�qm��µmKsr�L/±

�,È±L­r¡�����,��������� �
¯L~±�¯´¥L±´¥�UÅL�­�³�qL[?�ÈyqrO�µn²·m�¶©Bz­�¶¡�VyK�¯?�×��r/�Lg�|·³v/S�×
Uq´��°½K�¶O�0ÆP��³�µm´O�×q³?´±�×KqKm�°/½K�L/O�-V/yK�¶/X�r¦±�qKr/��È/yqrO�mq´­��¶/®·

È­�¶/ª®_�sK�¶/¡�n/±qKm�|·³v/S�°/½K�L/O�Èª�Kng�ÈXOKr��¶¡�mrO�«L±�×qL[?�sK�¯K´W�×��L/¸±?
�MLX¡ǄƏɔƁǁŤ�ɓŨŤƄťƭ�ͳƊťɕƊ�ɒ¶X}´±�,�È­�L¾±r_L¸­�°zh­�×�|¾O�MLX¡�°½K�qm�¶¡�n}LO��rW

È�L®X_K�³�ÈyL¾y��L�³K�rO�µny�×L·�¶/~½n±K�qm�¶/¡�«qL¸c�³�«´y��qKp/¥r¾[BW�ÈOKqL/��×
µm´//O�¶�//zª��È±L//P­�³�§´//�K�°¾//²d®·�³�,V//yK��³�È//yL¾y�¯L­sL//y�³�,ÈOKqL//��È//yL¾y�×

¶~½n±K�qm�V­´¢g�V/yK�µn/}�µqL/}K�,ÈOKqL��×���ML/X¡�°¾/²d®·ƿťɕǂŨ�Ǉ�ɓŨŤƄťƨƭ��ɒƄŤƃƨȢ
ǄƮƋƺƭ�ͳƽʮƨƊŤ�ͳƊťɕƊ�ɒ�¶X}´±�,�¶®_rW�³�×n¸­�°zh­�×��¶/O�,È�h/�­�¯L/zgK�n/®h­�×
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K�¶XkKmrS�¶ªJz­�°½K¶�/zª�� 5È±L/±´½�V²/y�sK�°X/z_�µr/¸O�L/O�,ÈOKqL/��¶/¡�V/y�� 5È/yL¾y�×
�,È­ÆyK�È�L®X_K�³�×r¢��rXzO�qm�V²y�°½K�¯mKm�×L_�³�,´�yqK�³�¯´�Æ�K�sK�µn±L­sLO

¶�zª��¶±´¦c�¶/~½n±K�r¾/y��/k�¶/±´¦c�0L/yLyK�³�V/}Kp¥�¯L/¾²O�Kq�È­ÆyK�ÈyL¾y�×��×
mr¡�¯´¥r¥m�Kq�¯L±L®ªz­��L®X_K�qm�ÈyL¾y��©L�­�qm¶��×��V�r~¾S�È­ÆyK�È±Kr½K�×´¦©K

ÈOKqL/��µL¥n/½m�wL/yK�rO�¶X/}´±�,�È²/zg�°®gr©Kn/P��×��È­´/¸�­�,UmL�/y�«´/¸�­�,r/�
È/¥v½³�¶/O�¶/_´W�L/O�³�µn/}�¶/X�r¥�r�±�qm�×q´h­�¶X/z½L}�¯´/c�È½L/·��«L/�±�,×qÅL/y

¶ª//zªy�¶//Pl±�,È//PWKr­��V//¾·L­�VkL²//}�³�,�Æ//kK�³�V//½´²�­�,Kn//k�V//½q´h­�,È//½Kr¥
±L/P­�¶/O�,UmL�yV/yL¾y�³��Kn/·K�³�È��kL/}�³�µn/}�¶/XkKmrS�L/·��×´/¦©K� /½�×L/·
È±Kr½K�V�r~¾S��VyK�µn½mr¥�r¡o�r�²­�°½K�sK�È­ÆyK���r/¡o�UÅL/�­�³�N/X¡�¶O�µqL}K

¶ªJz­�¶¡�mqKm�¯?�sK�¯L~±�µn}��V�r/~¾S�¯L/¡qK�³��Kn·K�ÈyqrO�È²�½�r�Lg�|·³vS�×
¶~½n±K�rO�t¡r®W�LO�È­ÆyK�µL¥n½m�sK�¶±ÅmL��ÈyL¾y���×�mq´­�0ÆP��³�µm´O�¶±Kq³?´±�,ÈOKqL

VyK�¶X�r¦±�qKr��ÈyqrO�� �

ʵ˨
ōŞŕʭŀŎ˨ľŰĚĸă˨ ˨
ʵ	˨ʴ˨
ĂĿĚĤŞÏ˨ ˨

�¶�y´W��L²�­�¶O×�L®±�³�mL®±�¯K´²��¶O�³�fª��­½¯L�KmKqL/S�r/¥½/Or��¬�5È�S�³�n/}q¾�V�r/~
±KnX­ÈL·´¦©K�³�NWL¢­�µL¦XyLk�sK�,×�Kq½È­�µmrO�qL¡�¶O�¶�y´W�^��³�m´}�S¾V�r/~���¶/O
L²�­×�W�³�n}q�6�rÈ�©L�X­ÈKmqLS�sK�¨�Xz­�,½r�±�³�¬½¶�×�¶�y´W�Or��×È�¢6 X­�³È�L/²P­�rO×�
­ÆyKÈ�È­�qL¡�¶O�m³q���g�qm¾±LP­��ªk�«n��r�Lk�¶O�,V�È�²O�³¾¯L�L·×�r�±×�r/¢��³×�

±L­³K�N//X¢­�³m¾X//zÈ�g´W�³//¾n×�±L//P­�L//O�N//yL²X­�«Kn//¡r·�¶//¡È�¯L//z±K�//yL²}È�,
V�r�­�yL²}ÈXz·�,È�yL²}È�}sqK�³È�XkL²}È��Lk�KmKqLS�³m�,m´k½U³L/�X­�¬���µL/¥�³

�qL�X­�³�mL�X­��µqLOqm�¶©´�­�×�S�³�¶�y´W�×¾¶�­L_�V�r~�µmr¡�¶/IKqK�Kq�¯Lz±K�×��,n/±K
µuK³��×�¶�y´W��²O�¶O�r�L±�Kq¾¯L�L·×�r/¢�×�±L­³K¾X/zÈ�µuK³�³�qÅ´¢/y�³��×�S¾V�r/~���Kq

²O�¶O�r�L±¾¯L�L·×�­ÆyKÈ�´²�­�³×�S�³�n}q¾­�qL¡�¶O�V�r~È�rO½¬��K½¢�W�°¾±L¥uK³� È�,
�0L�r��¶±½��©�U³L�W� È�}L±�³È�µuK³�r/y�rO�K´�m�sK�¡L/g�¶/¢ªO�,V/yK�L/·È��U³L/�W�sK

http://psq.bou.ac.ir


äýùęʭĿ˨ˬʭáĖŰĕ˨ěù˨Ŕőťĕʭķ˨äğʭŞğ˨ĂĿĚĤŞÏ˨ŏʭÝęù˨ŗ˨ĽùĖŕù˨˨V˨˨ʴʸʸ˨ ˨

http://psq.bou.ac.ir 

 

®�¾r¢���×��zª��³È�r�±�³m�qm�¶¡�VyK½¶�µqL/Oqm�U³L/�X­�0Æ­L¡�×��¶/©´�­�×��³�n/}q�×
©L�WÈ�¶�­L_�r~O�××�®·�¶O�Vyqm�³�mqKm�m´_³¾©m�°¾r/P·q�¬/��­�«L�­�¨×��³�V/6�m�r/O
�nW¾�qm��K�mrOqL¡½¡BW�µuK³�³m�°¾¶X}Km�n�n±K��¶²­Lk�×K�,������� �

K�rO�µ³Æ�½�,°�S¾V�r~�KqKm�,×�L²�­��®�È½�¶�y�³�­´/¸�­�×È�/O¾|�r/W×��¶/O�VP/z±
�¶�y´W��VyK��L}½�n°½KsK��³qOmK�qm¾µuK³�,Mr/��s³r/­K�UL���×�®²W/¾¶��§mL/�­�¯K´/²��¶/O�,

development�­�µmrO�qL¡�¶OÈ��¶±�³�m´}�¶�y´W���m´k�¶¡½µuK³� �Or��×KÈ�VyK���r/�±�¶O
­È�µuK³�qm�n//yq�×��S¾V�r//~�//��³�¯n//}�,{Æ//W�³�V//¡rg�,°X//�q�«´//¸�­�,¾�³�Uq³r

·L²X­L±È��¯m´O®�W�¬·¾´¥�¶¡�VyK�µn}�°½L×���K³¾XÈ�KrO�¶¡�VyK×�/�hW¾�N/z¡�³�¨
S¾L²�­�qm�L 6­K�-VyK�«sÅ�,V�r~×��¶�y´W�K�,½®±��´/hª­�,«´/¸�­�°È�n/}LO���,¬/ª�³o�����,

����������� �
OmK�qm¾n±K�UL½KrO�,¯L®ªz­�¯Kn²®~×��«´/¸�­�³�L/²�­�VkL²/}�S¾V�r/~�LO�,½X/zÈ��¶/O
K��Kry½·L�­�eL�¾®È�k�³�§L/®¡�,UmL�/y�¨/\­/¾�¯Kr/6¢�X­�³�¶�/yÆ��¶/¡�Kr/c�-V/�q�r
­ÆyKÈ�³q�LO½mr¢×�L�½V�Kr¥½��³�LW�n²Xz·�{ÆW�qm�¶±L¾±m�M´ª�­�V/¾LÈ½�/Wrk?�³È�

o�Kq�¯Lz±K½K�¨½·L�­�°¾n²²¡��l~­�¬��OKqL��>Kq?�¶O�¶�_Kr­�qm�0Æ\­È���¯K´²��¶O¾�´/zªÈ�
L�½V�O�qm�³K�,Kr¥¾L��¯L½��³�³�M´ª�­�V¾S�V¾¶X�r~�¶�­L_�³�¯Lz±K�×�±L/z±K�×È����/®_

�L®X_K�³��k�,UmL�y�«´¸�­�¶y�sK¾KrO�³�VyK�µmrO�µr¸O�§L®¡�³�r×�r�W�,«Kn/¡�r·/½�,�
©´�K�³�r�L²��,«Lz�KÈ�VyK�¶X�r¥�r�±�qm�Kq��OKqL��{r¦±È��N/�Ll­�,UmL�y�«´¸�­�¶O

m�«´¸�­�¶O�Kq½r¦×�L¸±�³��ÆkK�«L±�¶O½y�³��ÆkK��LPWqK�0LX¾­��´y�VyLÈ�n·m�� �
�,UmL�//y�Z//hO½//¢È�¶�//zª��qm�¬//¸­�Z//gLP­�sK�y�×¾//yLÈ�n±K�³½¶//~�L//·×�y¾//yLÈ�

yÆ¡¾­ÆyK� È�­�M´zh­È�m´/}��OKqL/�È�¶©L/yq�³m�qm�×�/�ÆkKÈ�«L/±�¶/O�m´/k�L/·×�
ƓŻŮɕƸ�ǃƀťƣƨƋƹŤ�¶©L/yq�³�×�ƨƭͳ�ũǂůƹŤƨɕƨƺƢ�Ǆͳ�ǃƀťƣƨƋƹŤ�̥Ƹ̌ũƨˇƊ­�°l/y�UmL�/y�sK�,È�´¥/½n��
²d®·¾m�qm�°½y�¶O��´Or­�0L��O�¶¡�m´k�NX¡�r¦¾�Z/hO�0Kmn/`­�,V/yK��L/®X_K�³�VyL

­�er�­�Kq�UmL�yÈ�L®±½n��OKqL�È�}r¦±�LOÈ��/zª�È�µsKn/±K�L/W�³�K×�m½/²È�/�ÆkK�³È�¶/O�,
yqrOÈ�­�¯?�«´¸�­�³�UmL�yÈ�msKmrS��³×�K�qm½°�­�µqL/OÈ�´¥/½n���¯?�sK���n/·�¶/¡�L/_

g�sK�¯Lz±K¾¥n±s�³�ULÈrWÅLO�Nz¡�,½LO�¯L/z±K�,V/yK�UmL�/y�°/½Kr/O�n×�±/¾K�¶/O�¨/½�°
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c�UmL�y�«´¸�­�n±KnO��n·¾±�³K�xTy�-Vz¾c�mqKm�sL¾L·tÈ½�Kr/O�¶¡�n±KnO�Kq×��N/z¡
¶O�UmL�y��L¸±?±¾LW�VyK�n²­sL��L¸±?n·m�«L`±K�Kq���OKqL�È�,�������,«����� �

OKqL��q³LO�¶OÈ¶±�UmL�y�,�/­m?�§L/��K�¶O�L¸²WÈL���³�>Kq?�¶/O�¶/¢ªO�,/½��´/Or­�¬/·�³K�n
­È�m´}��OKqL�Èr��sK�Kq�UmL�y�«´¸�­�VkL²}�,½r�±�¬ª���×�¯L/¢­K�p/S½­�rÈ�n/±Km��³×�

µ 6́ ��×�µ 6́ ��³m�¶O�Kq�¶��L±�ª®��×È�r�±�³×�/z�W¾­�¬È�L®±/½­�³�nÈ�´¥/½n���µ 6́ /��¶/��L±�×�×�
ª®�Èr�?�V¸_�¯KnO�,/½/¡�V/yK�µn/}�µnµ 6́ /��«mL/k�¶��¶/��L±�×�×�r/�±×�µ 6́ /��³�n/}LO��×
¶��L±�r�±�××KrO�,×�r�?�¯?½c�«mLk�¶¡�VyK�µn~±�µn¾t×�m½Kr/O�¶/¢ªO�,n/}LO�r/¦×��¯?
r�?½¶O�¯Lz±K�¶¡�VyK�µn}�µn�¶�yK³�nyrO�UmL�y�¶O�¯?�×����,ÈOKqL�����«���,������ �

���¶O¾µn��OKqL��×ÈX�³�,È�r/�±�¬ª�×�µn/}�¨/�Lg�UmL�/y�«´/¸�­�¶/O�NIL/���,n/}LO
L®W½­qL¢­�³�¨IL���¶O�¨®��V¸_�¨È�±�N/_´­�¶¡/¾±�V/yK�UmL�/y�¶/O�¨/¾�¯L/z±K�qm�t
nS½­�qKnÈ�mmr¥��²c�qm¾�IKr}�°ÈOKqL��,È�­m?�§L��KÈ�s�Kq�¯L¥mKs½±�³�LP¾­�´¢È��³�mqL®}
K�qm½°��´W�µqLO¾­�fÈ�n·m�� �

¯?�µL¥�­m?�§L��KÈ�k�¶®·¾s�³�r½VyK�LP���³�VkL²~±�Kq�UmL�y�r¥K�L6­K½Km�L�Vz±
L��Kq�¯?�³½V��1�LX~­�©K¾m�r/­K�¶/¢ªO�mKn/±�qKr��m´k�¶½r/¦×�L��Kq/½�³�mKm�qKr/��V

¶O�¶�yK³�µ 6́ ��×��³t±/¾¶�X/}K�,r/­K�¯Kn/O�,¾¶/O�xT/y�³�mr/¡�¨/�Lg��L�¶�/yK³���×
V©?�L·×�µ 6́ ��×��³t±¾¯?�,¶�K�qm�,mKm�«L`±K�Kq�§L��K�¶±´¥½°�¶/®·�Uq´���§L/��K�×

sL±�³�r}�¯Lz±K½�LPVyK��OKqL�È,��������,«���-�,ÈOKqL���������,«������ �
OKqL�È�mL�X�K�n�O�qm�¬·�,Kq�UmL�y�«´¸�­×��qKr/��r�± 6n/­�,�L®X_K�LO��LPWqK�qm�¬·�³

­È�n·m��mL�X�K�n�O�qm×�­È�´¥½n�� �
�5UmL�y��g¾�È��³½mL/P­�¶O�¬ª��¨­L}�,§L®¡�L×�´²�­�³�Kn/k�,UKm´/_´­�³/½�UL

K�r/~O�¶¡�VyK/½�¶/O�Kq�q´/­K�°/½qL×��³�{´/·�³�¨/��/½k�³�q 6́ /�W�L/¾��qm�§L
­È��ÆXkK�¶O�¶ 6_´W�LO�L6­K�,n²¡È�L`y�qm�¶¡½L×�P�¾�È��x¡�r·�,mqKm�m´_³�mKr�K

                                                           
����qm�°¾²d®·�×³ͳǁƁƾƹŤ�ƷǈƓƭ�È­�n½´¥���¶¾®ª�©K�¨IL��©K�¯´¢©�AnP­�³�0LPPy�º½r¢�©K�¨IL��©K�¯´¢W�n�³��� �
���¶¡rh­�×K��¾X}K�³�¯?�sK�t½r¥�L½�>È}�Nª��¶O�¯Lz±K�{t¾¦±K�N_´­�¶¡�VyK�ÈIK´��L½�µ 6́ ��¯?�³�sK�V·Kr¡�L½��L

È­�×t¾c�m´}��µn¾���¶O�×m´²~k�³�¬~k�³���O�³�Ng�È­�È}L±�µ 6́ ��°½K�sK�ÈOKqL��×�m´}�� �
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±�qmL�¾¶/O�³�0Æ�X/z­�Kq�UmL�y�Vz�IL/¸²WÈ��L/®²·Kq�³�¬/6 ª�­�¶/O�¶/¢ªO�,n/²¡��qm
±�V¸_¾K�¶O�¨½±��n·�°¾VyK�n²­sL��krOÈ�L®²·Kq�¶O�«mr­�sKÈ½��n²_LXh­��n±K
krO�³È�IL®²·Kq�¶OÈ�O¾|��rWn±n²­sL¾±��OKqL�È�,�������,«����� �
OKqL����K³�qmÈ�­È�r~W�°®��n}´¡½­�,UmL�y�«´¸�­�f¾m�³�¶�/zª��¯L/½©B/W�,°¾�³��

�ªW¾K��½y�LO�Kq�¯?�³�n²¡�mL`¾S��ÆkK�³�VyL¾n/±s�n/±´��r/}½�,�����]�,��,/�������������
³×�//®·�r/O¾PW�¶/O�wL//yK�°¾//¾r//~W�³�°½­�U 6́ /P±�fÈ�O�L//O�³�msKmr//S/¾±LÈ��//zª�È�µqL//Oqm��×� �

g³È�­È�´¥½n�� �
ÈX�³�µ 6́ ��×�lX­¾�l}�qm�¶ªÈ�L¸±�¶O½WLy´zh­�³�,nyq�§L®¡�VÈ��]qL/k�sK�¶¡

­È�?½©´Xz­�³K�rO�n²È�­��l/}�,n±´~±È�It_�,§L/6���¨/���sK�n/±K´W/¾�³�§L/g�UL
?½�µn²½q´��L��L¸±?­�sK�Kq¾p/TO�ULy´zh­�¯L½mr��/²d®·¾�³�¶/�qL�­�UÅ´/��­�q´/��°
m½r}�UKm´_´­�r¦½­�Kq�¶�È�³�msKmrS��L¸±?­�KqÈ�O¾K�³�n/²/½r/WrO�°½°�¶/PWr­�K×��V/yK

µ 6́ ��� 6y´W�¯Lz±K�¶¡��lX­�×¾�n±K´W�¯KnO�¶ªn¾yq��OKqL�È�,�������,«����� �
¯L²c�OKqL/��,n/}�¶X�¥�¶¡È�/��qm¾mL/�X�K�n/�O�sK�UmL�/y�¶/O�¶/ 6_´W�°×��Æ/k�r/O�,

yq�,¶� 6́ �X­¾L/y�qm�Kq�r/WrO�UÅL®¡�³�§L®¡�¶O�¯n½¶�¥n/±s�×È��L/®X_KÈ���L/®X_K�qm�³
yrW¾­�¬È�L®±½n��OKqL��r�±�sK�UmL�yÈ�¶©Bz­�LO�g´W�×¾S�mL�­�³�U 6́ P±�,n¾�VyK�µmq´k�n±´

krO�³È�¶X�¥�OKqL��¶¡�n±KÈ�Xzl±¾��°¾±L®ªz­��´zªÈ��r�±n/­�Kq�U 6́ /P±�¶©B/z­�¶/¡�V/yK
V//yK�µmKm�qKr//���,r//_�³�×q´kL//�����]�,����,������¶//X¢±�m� 5¶// 6_´W�¨//OL��×½¶�//zª��qm�r//¦��×

y¾yLÈ�OKqL�È�OKqL��¶¡�VyK�¯?�,VyK�UmL�y�ZhP­�¶O��´Or­�¶¡È��­¾ª�K��L²­�³�qLÈ�
z�W�qm¾«L�±�³�¯n­�¬�L·×�y¾yLÈ��L®X_K�³È��«´/¸�­�¶O�{r¦±�³�V}KmrO��´±�wLyKrO�Kq

´y�sK�UmL�y×�VyK�µmKm�qKr��¶�gÆ­�mq´­�¯n­�¯?�«mr­��n­�Kp©½¶²�×�¶ª�L��OKqL��×È�
n­½¶²�K×�V©³m�³�«mr­�¶¡�VyK�­�¯Kmr½Iq�L¾n­�x½L/²�­�¶/O�Kq�UmL�/y�«´/¸�­�,¶²È½��¶/¡
r~W½z­�¯?�qm�³�¶XkL²}�,n}�f¾z­�¶¡�r¾­rO�«L¥�,VyK�§L®¡�³�¨IL���rÈ�n±qKm��K�LO/½�°

OKqL//��,{r//¦±È//krO�,È���¯ 4n// 4­��K´//±K�sK¾n­�n//²±L­�¶//ª·L_�³�¶ª//�L�r½¶//²���L®_�×//¾¶�
�yKr¡´­mÈ��r·L���Lh©�sK�Kq×�zO¾­�|¢©m�³�MK 6p_�qLÈ�³�n±Km�S¾|�O¾²È�­È�L®±½�¶/¡�n

V6ª­�³�«mr­�L·×�³q�¯?�¶O�´yr·�sK�¯´¥L±´¥×�n±q³?��OKqL�È�,����«���,�����«mr/­�¯´c�-
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­È��k��K´±K�³�m´k��Kn·K�³��Kr�K�¶O�n²±K´W¾�6mL­�UKr×�/zg�UKp/©�³È�?�¨/IL±½n/²���L/ 6­K
L¸±½OKqL��0LXÈ�K½n­�°½©m�¶O�Kq�¶²¾q³m�¨��¯m´Oz­�sK¾±�³�UmL�y�r¾ �XlO�5È��g¾�È�mKn��qm�,

��¯ 4n4­¾VyK�µmKm�qKr��¶ª�L�r�� �
�®_�qm�n²O×�OKqL��>Kq?��´®`­�sKÈ�­È�S�¯K´W¾K�³K�µL¥r�±�wLyK�rO�Kq�V�r~½°��¶±´¥

r�W½mr¡���� �
´S½X¡rg�³�|È��6mL­×�´/²�­�³×�/z­�qm¾±�r/¾L��¶/O�¨/½O´/ª�­�VÈ�¯L/z±K�¶/¡��L·

mr��{ÆW�³�¯³L�W�LO�³�n²Xz·�¯?�¯L·K´k�¶±L�LX~­×��®_�³È�/y�¶/O´×�¯?��V/¡rg
­È�n²²¡��m�UqL/P��¶O�³�,§L®¡�,UmL�y½S�r/¦¾r/WrO�,V�r/~½k�°/¾�UKr�³�V/yK

¶®·�¯Lz±K�×�k�,0LWr���,L·¾§L®¡�³�r�n²Xz·�Nª���KrOL²O½Ur���,°�§L®¡�Pª�È,��L/¸±?�Kq
´y�¶O×�S¾­�UmL�y�³�V�r~È�n±L~¡��OKqL�È�,��������,����� �

ʵ	˨ʵ˨
ĂğʭŞğ˨ ˨

y�ÈOKqL�¾±n­�¬ª��M´cqLc�qm�Kq�VyLÈ�r�W½­��È�n²¡��±n­�¬ª�È�®ª�È��¶/¡�VyK
mKqK�qLX�q�³�§L��K��K´±K�sK×�L`/y�³��ÆkK�³�UL¢ª­�sK�³½WKmL/��³�LÈ��qL/X�q�³�§L/��K�¶/¡

mKqK×�sK��L¸±?­�¶®~cryÈ�¥¾­�ZhO�,mrÈ��n/·�sK�³�n²¡�L/·È½�K�¶/¡/½�qL/X�q�³�§L/��K�°
KrO×�yq¾¶O�¯n��L¸±?­�«L`±KÈ��,m´}½­�mLÈ�O�³�n²¡¾­�¯LÈ�¶c�¶¡�n²¡�WL¢ª­È�Kr/O×��¯L/z±K
L}½­�µKq�¶c�sK�³�VyK�¶XzÈ�­s�¯K´W¾¶²�pS�×½Kr��¯n}K½�mr/¡�¬·Kr/��¯Lz±K�qm�Kq�UL¢ª­�°
¶O�LW�¶±´¥�K×�L}½²O�³K�m´_³�qm�¶Xz¾¥�¯L¾·Kq�¶c�³�-mrÈ�K�L/W�mr¡�§LP±m�Kq/½�qm�UL/¢ª­�°

­m?�m´_³È�LS½±�³�mmr¥�qKn¾¶�P��sK�t�n²O×�LX±½`È�qLX�q�³�§L��K�¶¡×�KrO×�K½�sK�¯?�mL`
­�ry�¯Lz±KÈ�­�ZhO�n±sÈ�?�¶¡�n²¡½�g�UmL�y�¶O�^X²­�L¾�È�­È��m´}½UmL�/y�L�qKn/²S×�

�,L¾±r_L¸­�����,������������� �
y¾�g�qm�VyL¾K�¨���,V�½�-VyK�¶�rg�°�z©K¾·�¶yLÈ�¶²¸®©K�µp·�¨������,ÈOKqL/������,«

������sK�V/yK�UqL/P��¶¡���L/·qL¡�«L/`±KÈ½�¶�/yK³�¶/O�¶/¡�×��L/¸±?/y¾³�r��qm�UL/¢ª­� �
n­½O�qm�³�¶²¾K�,V/6­K�°½­��/6�hW�³�mL/`È�·L/}mLS�°/��³�-m´/}È¢/~W�,¾�sK�V/yK�µn/}�¨

¶®·�¶O�V�r�­�©L��K�×È�­s�¶¡¾¶²�K�×½/y�mL/`¾�/�g�xT/y�³�UL/¢ª­�³�r��L/¸±?�¬·Kr/��Kq
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­È�mq³?��y�³¾²��,¶ª�L��VyLÈ�Iq�¶¡�VyK¾«L­s�³�x�¶O�rP·q�³�qKm�­�qL¡È�¥¾y�LW�mr¾�³�r
n­�qm�UL¢ª­½¶²�O�³¾K�,V6­K�°½/z­�qm�¶/XP©K�-m´/}��/�g�³�mL`¾±�r/¾´/���UmL�/y�¨×��

��,ÈOKqL��������,«����� �
y¾¶�´®`­�³�-VyK�rP·q�¨���,VyL�WL­Kn�KÈ�­�«L`±K�rP·q�¶¡È�Kr/O�,n/·m×�K½�³�mL/`

VyK�«L�±���g��y�¬ª�¾±�VyL¾±´²��¶O�¬ª��tÈ�K�qm�r/P·q�¶¡�VyK½�UL/¢ª­�>L/�OK�³�mL/`
¶O�­�qL¡È�¥¾mr�� �

OKqL�È�r�W�MLO�qm½y��¾�qm�V/yL�±n/®©K�§´/��È��O�L/O/¾K�¯L/½°�y�¶/¡¾KqKm�V/yL×�
�ªXl­��L²�KÈ���³�¶ª�L��sK¾mqKm�mL�X�K�,VyK�¶ª�L�r���y¾�6 ª¡�x²_�,VyLÈ�KrO×���K´±K

±�¯?¾�LO�m´~O�LW�Vz½¶®·�,ngK³�«´¸�­� �y��K´±K�×¾r�W�Kq�VyL½�5�´±�r·�¶¢ªO�-mr¡��
m��´±�LO�¯?½�,r¦�/���ªXlWÈ��³�L/¸WK³oL/¸ILP�����,ÈOKqL/��������,«�����KrOL/²O½y�,°¾�,V/yL

KrO��rX~­�¬yK�n²±L®·×�VyK�¯?��K´±K��y�mrOqL¡¾OKqL��qL[?�qm�VyLÈ�·L¥È�L/²�­�¶O×�
y�³��kK¾XyLÈ�}L±�¶¡�VyKÈ�y�Uqn��sK¾yLÈ�«L/­s�V�L²/��³�¶/�rg�³�qKm×��³�V/yK

K�,¯?½L//���³�UL//¢ª­�³�§L//��K�mL//`½n­�qm�¨½qKn//¸¦±�³�¶//²×�sK�L¸±?V//y��K//½y�°¾�V//yL
¶Or`W�³�,|±Km� 5µKq�³m�sK�,�Lk�y�×¾VyL�¶O�¯KqKn­�­�VymÈ�?½n��·L¥È�±¾y�t¾�¶/O�V/yL

L²�­×�¶O�¬�K�¶/®·�¨­L}�³�VyK�¶X�q�qL¡�y��K´/±K�×¾­�V/yLÈ�m´/}��OKqL/�È�¶©L/yq�qm��×
ƊťɕƋƹŤūy�,¾z�W�|lO�¶y�¶O�Kq�VyL¾­�¬È�n²¡�� �
���y¾s�mq´­�qm�¯Lz±K�VyL½¯LXymr 

���y¾�¯Lz±K�VyLIq�§LP��qm¾¯Lz 

���y¾¶�P��§LP��qm�¯Lz±K�VyL�¬·�×��m´k�f�y�,ÈOKqL������«�-� �
krO�qm�³È��,m´k�qL[?�sK�y¾yLº�x�²©K��±�Kq¾K�qm�t/½V/yK�µmq³?�|/lO�°���V/}KmrO

OKqL/��¶/¡�V/yK�°/½K�Èª¡È�y�,mqK´/­�«L/®W�qm¾±n/­�¬/ª��sK�rkB/X­�Kq�V/yLÈ�/­È�n/±Km�
�,L¾±r_L¸­������� �

y�,ÈOKqL��r�±�sK¾�VyL®±È�©L/���n/·�0L�r/��n±K´WÈ�r/�±�r/6¢�W×�¥�qKr/�/¾mr���¶/¢ªO
y��n·¾�,VyL�¯³L�W��KrO�VyK×�±¾´y�¶O�¨×��§L®¡�³�UmL�y�mr����OKqL��r�±�qmÈ�qm�,

�g¾�r¸}�,V��K½µn�§?�y³�0L�r��,¾¶ª�K×�KrO�VyK×�±¾´y�¶O�¨×��V/yK�¨/®h­�³�,UmL�/y
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L��³��n·�¶±½V��±L­r¡�µmKsr�L±È�,�����,����������� �
�qmy�,³K�µL/¥r�±�sK��´®`­¾y�,¶ª/�L��V/yL¾X/yLÈ��UmL�/y�¶/O�Kq�¯L/z±K�¶/¡�V/yK

­È�yq�,¯?�¯³nO�³�n±Lyq¾¯L¢­K�UmL�y�¶O�¯n�pS½±�r¾Vz��²d®·¾±m�qm�Kq�¯Kn±³r¸}�°/¾�L
ªIL���¶O�,Urk?�³È�­�¯´®²·qÈ���qm�¶¡�msLy¾yq�,¯?�r¾­�L¸±?�¶O�¯n¾±�r 6z¾V/z��OKqL/�È�,

����«���,����� �

ʵ	˨ʶ˨
äğʭŞğ˨ĂĿĚĤŞÏ˨ĂŊùĖķ˨ęŘĐŎ˨ ˨

�S¾y�V�r~¾yLÈ�V©Kn��q´h­�?r��,½n²×�mKqK×��Kn/·K�¶¡�VyK�¶±L®©L��³�¶±L·L¥?�,
y¾yLÈ�z­�sK�Kq¾y�¨®��³�ULPyL²­�r¾/yLÈ�mKqK×o�,/½/­��/6�h­�«Æ/yK�N/X¢­�¨È�n/²¡��

y��Kn·K¾yLÈ¯?�,�S�¶¡�¶±´¥¾K�sK�|½O�°¾Vym�¯L®·�,n}�¯L�½OLÈ��g�UmL�/y�¶/O¾/�È��³
qKn²S×�rP·Kq�³×�Kn±³r¸}z­�qm�¯¾k�Nz¡�r¾±m�UKr¾´×�³rkK�³×�VyK��Kr/O×���/6�hW

S¾y�V�r~¾yLÈ�V©Kn��±K´/��³�¯KqKt¥qL¡�,L·qLXkLy�,L·mL¸±�¶O�,q´h­¾²È�±/¾�¶/¡�V/yK�sL
¦®·È�LS�|�±½¶��³�¯L¡qK�³�L·½WqLP��¶O�LÈ�K�Kq�¯?��6�hW�qKtOK½­�L�È�n²²¡�� �
S¾y�V�r~¾yLÈ�V©Kn��?r��,q´/h­½n/²×�/��¶/¡�V/yKÈ�/�­L_�³�mr/��¯?�mL/�OK�qm�¶

O��ªXl­¾~²ÈKr¥�,½~È�qLX�q�³×o�,½­�V¡rg�,NX¢­�M´cqLc�¨È�¥n±s�qm�³�n²²¡È�
y¾yLÈ��6mL­×�´²�­�³×�­�§L®¡�¶O�m´kÈ�n²yq��KrO×�K��6�hW/½?r��°½±L/¡qK�¶/O�,n/²È�±/¾�sL

­s�¶¡�VyK¾¶²�L/·×�S¾/~O�mL/�OK�qm�¶/�­L_�³�mr/��V�r¾/~²È��µs´/g�¶�/zª��³�«Æ/¡�×��×
y¾yLÈ�Kr¥�,½~È��µs´g�y��ÆkK�×¾yLÈ��qLX�q�³×��y�¶��¾yLÈ��­BW�Kq¾��/±K´­�³�n²¡�°
�6mL­×�´²�­�³×�K½S�°¾L®±���q�Kq�V�r~½n°/½KsK�-�³q�Kr/O�,V/©³m�³�N/X¢­�,r/P·q×��«mr/­

¸®W�|�±¾y�,µn²²¡n¾VyL�­s�³�,�±K´­���Kq�,qKp¥¾¶²�sLO�Kq�sLy×�­È�o�Kq�¯L/±?�³�n²²¡/½�¨
´/y�¶/O�,NX¢­×�S¾�g�V�r/~¾/�È�¶/�r��qm�y�×¾/yLÈKn/·�,½r/P·Kq�³�V×�/­È�n/²²¡��

S¾y�V�r~¾yLÈ�V©Kn��X¡rg�,q´h­È�ª­L¢WÈ�mKnX}K�³×�/z­�qm�VyK¾�µ 6́ /��sK�]³r/k�r
��³�sK�³�¨���¶O¾�/�³�¶/O�M´ª�­L±�m´_´­�V¾�� 5M´/ª�­�V¾­L/�±�-m´/_´­rÈ�y¾/yLÈ�

KrO×�r\¡Kng��6�hW×�®¡Lg¾s´W�,m´k�V}´±ry�rO�«mr­�V/½k�r/OKrO��/¾y�UKr¾/yLÈ��³
r\¡Kn///g�V¡qL///~­×�®///�W�qm�«mr///­¾¬�¥///¾r×�L///·×�y¾///yLÈ�o///½�³�,N///X¢­�¨
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y¾VyL�qKp¥×�L·×�V©³m�Ur}LP­�LO�,rP·q��±Æ��¾UmL�y�V�K�³�,q´h­½�³��©L/k�¶/O�¯L®
S�³m�,mL�­�³�AnP­¾|�S��6�hW��r}¾y�V�r~¾yLÈ�V©Kn���³m�,V/6Ph­�³�¯³L/�W�³�n±q´h­

¶�6 ©D­�ª�K�×È�yLyKÈ�KrO×�S��6�hW¾y�V�r~¾yLÈ�V©Kn��VyK�q´h­�� �
r­K�qm�«m½­�°¾­�wLyK�rO�,¶±L¾n­?qL¡�¯Kt×�y�«L�±¾/yLÈ�±��/�q�qm¾L/·sL×��qm�¯L/±?
¶�r��y�×¾yLÈnS�³�,½O�¯mq³?�n¾|�r/W½n/­?qL¡�sK�n/g�°×��6mL/­×�´/²�­�³×�mL/`½K�³�,
y�ULP[¾yLÈ��6�hW�³�S�,V©Kn�¾y�V�r~¾yL�5È�V©Kn��­�¶Or`W�Kq�q´h­È�n²²¡�� �

ʵ	˨ʷ˨
ĂŊùĖķ˨ ˨

�V©Kn�½¢È�¬¸­�sK�rW½·L�­�°¾W�¬qL½n±K�j½¶/~�y�×¾/yLÈ�/ª��³È��Z/gLP­��´/�l©K
¶�zª��y�×¾yLÈ�VyK��®·K¾K�V½¯KnO�LW��´�´­�°�²O�¶/¡�VyK�ng/¾n±K�¯L½¶�/zª��³�¶/~��×

y¾///yLÈ�·L­�qm///¾K´///Xh­�³�V×�ª///�KÈ��³�¶///X�r¥�¨¢///}�V©Kn///��«´///¸�­�L///O�,m´///k� �
�«³Kn//W½V//yK�¶//X�L��K//½¶�//zª��mq´//­�qm�¬//·�,L� 6n//­�°�y�×¾//yLÈ��mq´//­�qm�¬//·�³�Mr//�� �
¶�zª���×y¾yLÈ�­Æ/yKÈ�/­�«L/W��Kn/�­È�½¯?�sK�-n/OL�qL/W�qm�¶/¡�³q½K�j/½°�µs´/g�³m��×� �

�V©Kn��,r6¢�W½¶�n�m� ��³�¬¸­�×½¢È�¯L­q?�sK�L/·×�ª/�KÈ�n±K½�,V/yK�µm´/O�¯Kn²®/~� �
¯L®·�¶O�±�¯Ly¾¬¥�t�µn}�®·�×¾¶~�qL/W�³�µm´/O�r~O�×½r/~O�{Æ/W�j½³sq?�sK�´/ª®­�,V×�

VyK�¯?��6�hW�� �

ʵ	˨ʸ˨
ŏʭÝęù˨ ˨

O�LO¾±LÈ�¥�¶¡S��6�hW�,V}p¾±�,V�r/~¾y�³�«L/�±�,qL¡³sL/y�n/²­sL¾®X/zÈ��¶/¡�V/yK
±�³�UL/P©L�­�n±K´XO¾�qm�Kq�L/·sL/½?r�� ½³�n/²¡�¬/¸��,¶/krc�³�n/²��L/¸±?±K´/��¶/O�Kq¾�³�°

L·qL¡³sLy×�Kr_KÈ½�y�«L�±�qm¾yLÈ�nPW½y�«L/�±�LW�n²¡�¨¾/yL�5È�S¾­s�qm�¶X�r/~¾¶/²�L/·×�
L±K´W�,�ªXl­È½�L·×�mq³?�Vym�¶O�Kq�M´ª�­��¶O�¶�´®`­��«L/�±�qm�L·qL¡³sLy�°½K�sK�×K

È­�¶X�¥�¯L¡qK�,¬Xz¾y�³�m´}��mqKm�V�r~¾S�qm�¬¸­�È~�±�¯L¡qK�,r�²­�°½K�sK��S¾X�r/~È�
r_��ªXl­�ULgLy�³�mL�OK�qm�Kq�V©Kn��n±K´XO�¶¡½y��´�g�³�n·m�¯L¾/yLÈ��L/®X_K�³È�

y�«L//�±�qm�Kq�ULP//yL²W�³�n//~lO��//6�hW�Kq�¯Kn±³r¸//}¾//yLÈ�S�-n//²¡�qKr//�rO¾//~X�rÈ��¶//¡
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­s¾¶²�L·×��W�rOKrO¾¾µr¸O�,V}´±ry��g�°�¥¾r×�k�sK¾­´/®��UKrÈ�r/OKrO�³×��Kq�¯´±L/��L/O
V�r��³�N�L²­�³�n²¡��6�h­�L}�wLyK�rO�Kq�L·½¦XzÈ�s´W�L·/½L®±��/½n���«L/®W�r/O�¬¡L/g

K½K�³�q´­K�°/½S�°¾LO�,V�r/~½X/zÈ�/z­�qm�Kq�¶/�­L_�³�mr/�¾³r/kK�UmL�/y�N/z¡�r×��³
S¾�g�V�r~¾�È��n/·m�qKr�S��/6�hW��/���³¾y�V�r/~¾/yLÈ�V©Kn/��±Kn/X­� 5q´/h­È��qm�Kq

n·n±�qKr��m´k�qL¡�q´Xym�� �

ʶ˨
äýùęʭĿ˨˫ʭáĖŰĕ˨ěù˨äğʭŞğ˨ĂĿĚĤŞÏ˨ĽùĖŕù˨ ˨
¶/©mK�,È®X/z¾y�¨/¾ªhW�{³q�rOL/²O�,È/yL¾y�«L/�±�qLXkL/y�¶/O��´/Or­�Z/gLP­�sK�È¢½��×

�V�r/~¾S��Kn/·K�,wLyK�°¾®·�rO�,V®z��°½K�qm�¶¡�VyK�ÈyL¾y�«L�±�x¾yBW�Uq³r�
È­�¯L¾O�ÈOKqL��r�²­�sK�ÈyL¾y�mmr¥�� �

KrO×�O¾S��Kn·K�¯L¾y�V�r~¾yLÈ�V©Kn��K�N/©L�­�¶/O�¶ 6_´W�LO�q´h­/½�³m�,|·³v/S�°
VyK�er��¨OL���n·�¶Xym��L/���n·È½­��Kn/·K�³�,/¾±LÈ��L/���n/·È½��¶/¡�V/yK�¯?

­��Kn//·K�³�-V//yK�¶//WKp©�³�mqKm�V©L//�K//¾±LÈ�Kn//·K�,È��©�¶//¡�n²X//z·//¾�³�n²X//z·�µr� �
©Æ�XyK�¶_³È�L���n·�¶O�¶ 6_´W�LO�¶¢ªO�,n±qKn±È½�KrO�³×�Vym�½OLÈ�LO�¯?�¶/O/½¶/O�n��L/¸±?

�Vym½V�L�� �

ʶ	ʴ˨
äŰʭĻ˨ĽĖŕ˨ ˨

L���n·�5È½�S¾y�V�r~¾yL�5È�V©Kn��sK�V/yK�UqLP��q´h­��r/P·Kq×�/z­�qm�¶/�­L_¾�r
k�Nz¡¾³rkK�UKr×�Xym�³¾OLÈ�´���UmL�y�¶O×�� �

ʶ	ʵ˨
äőʭŞŎ˨ĽùĖŕù˨ ˨

È½L���n·�¶O�ÈOL¾Xym�×KrO�¶¡�È�Kn·K�¯KnO�n½LO�sK�n/²WqLP��N¾WrW�¶O�V�L½�Vym�L·��
¶/²½n­�mL/`½K�¶ª//�L��×���,ÈOKqL/������,/���������������UmL�/y�-�n²­��¯n//}��L//®X_K�mKr/�K

�ÈOKqL//�,���������,�����Kn//k�V//¾®¡Lg�-�,ÈOKqL//�������,//�����������V//OK´±�¯mL//¸±�qL//²¡�-�
��,ÈOKqL�����/��,���������µn¾~¡��Kr/h±K�¶O�sK�×r¾¥´ª_�-��¯n/}�¶/O�¯?�¨½n/PW�³�¶/�­L_
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�¶ª�L�r¾��¯n­��,ÈOKqL/��������,����¨��©LO�-��¯mr¡È½L±K´W��mKr/�K�V/­´¢g�-L·mKn�XyK�³�L·
V//y³m�,§n//X�­�,f©L//���¬//ª��°®//}m�³�V©Kn//�� 5qKm�ÈOKqL//�,�����//��,�����������³�n//}q�-

�¯Lz±K�¨­L¢W��,ÈOKqL/��������,�����¶/�rg�mL/`½K�-��/�lW�³�L/·�L_�×Kr/O�«sÅ�×L/·�¶/�­
��,ÈOKqL/��������,����¶IKqK�-�µKq�×�� /¾±�³�M´/k�UL/½L��³��Kn/·K���hW�×L·qL¡��,ÈOKqL/�

�������,�����¬·Kr��-��¯mr¡¶²¾­s�¨¢}�³� ¾±�§L��K�q´¸��×L·�V©Lg�×r¾¥��È±Lz�±�×L·
�M´k�³�µn½n²zS��,ÈOKqL������,�������������Vª¾/���N/½mBW�³�¬¾ª�W�-��,ÈOKqL/���������,

����}�°¾¾PW�-�V/¸_�µr/¾��³��r��,¯´±L��¶O�¶_´W�����LO��ÆkK�«L`±K�qm�§KnX�K��kL
¶IKqK��n/gK³�È/ª®���½r�� ½�×��,ÈOKqL/��������,�����-�������,�����×L/·sL¾±�¶/O�¶/_´W�-
¶�rg��¶�­L_�È��lW�³�×K��,ÈOKqL������,�������,��������¶�­L_�mL`½K�-��³�Vª¾/���L/O�×K

×Kr/O�È±Lz�±�UL¢ª­�V½´�W�-�ÆkK�LO�� /¾±�È/�ÆkK�§L/��K�«L/`±K��,ÈWL/�©K�������,«����-

,ÈOKqL���������,����Vª¾���q´¸��×L·rXzO�mL`½K�³�-�L/·sL¾±�¶/O�¶_´W�LO�×r¢��×L·���,ÈOKqL/�� �

�������,������� �

ʷ˨
äýùęʭĿ˨˫ʭáĖŰĕ˨ěù˨äğʭŞğ˨ĂĿĚĤŞÏ˨ŏʭÝęù˨ ˨
µv½³qL¡�¶O�V®z��°½K�qm�K´/²��V/hW�È®X/z¾y�¨/¾ªhW�{³q�rOL/²O�È/yL¾y�«L/�±�×L/·�¯

�Kq�¯L/¡qK�sK� /½�r/·�µv½³qL¡�³�VkKmrS�¬¾·K´k�ÈOKqL��r�²­�sK�ÈyL¾y�V�r~¾S�¯L¡qK
mr¡�¬¾·K´k�ÈyqrO�×³�µL¥n½m�sK�� �

ʷ	ʴ˨
üĄÞŎ˨ŗ˨ŐŰĕ˨ ˨

?r��qm�NX¢­½¨¢}�n²�¥¾r×�yBW�³�MÆ�±K¾y�«L�±�x¾yLÈ�,½¢È��¯L/¡qK�³�r�L²��sK
ª�KÈ�P��q´��¶O�³�VyK¾�È�?r��qm½S�n/²¾y�«L/�±�V�r/~¾/yLÈ�±/¾|/�±�t�/®¸­È�K�Kq½�L/�
­È�n²¡��´/y�sK�,N/X¢­È½�¶/~�±�´/y�sK�³�,V/yK�µKq�×È½��W¾/¾°�µn/²²¡��kL/}�×�L/·×�

sqK½OLÈ�y�«L�±¾yLÈ�­�³¾S��6�hW�¯Kt¾V�r~��/²d®·�NX¢­¾±L­�°¾S�V/z�¾y�V�r/~¾/yLÈ�
V©Kn��K´Xh­�¯?�³�q´h­È½�o�³�¯?��P��rP·q�¶¡�VyK½³qL¡�,¯?�¨½µv�L/·×��¶/O�Kq�m´/k
­�«L`±KÈ��«mr­�³�n±Lyq±¾OrW�¯?�wLyK�rO�t¾­�VÈ�y�¨/®��³�n±´}¾/yLÈ��³�s³r/O�Kq�m´/k
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­�q´¸�È�n²·m���´±�¶OÈ�­È�µ6mL­�,NX¢­�V�¥�¯K´W�S�×¾y�V�r/~¾/yLÈ�V©Kn/���³�q´/h­
L�½S�V¾y�V�r~¾yLÈ�V©Kn��­��l~­�Kq�q´h­È�n²¡�� �

OKqL�È�¶©Lyq�qm��ƺƾƹŤūm�sK�ZhO�qm�,½²c�Kq�¯?�NX¢­�³�°¾r�W�°½­��È�n²¡�� �
�6 ª­º��m½?�,°¾½N/X¢­�,°��µn/}��/�³�§L/��K�³�>Kq?�sK�V/yK�UqL/P���­�×/¾�¶/O�n

Kr}½�È�Iq�¶¡¾KrO�§ 6³K�x×�K�³K��n·�³�µmr¡���³�,�®_½�mn/­�¶/O�¶/¡�VyK�°
µr¸O�¥¾r×��r��¶O�,NX¢­�sK�«mr­È�µqLOqm�¶¡�×��L¸±?L±�,mqKm/½�³�m´/}�¨/½�¶/O�L

�l~­��r��¶O�,¯L±?� ®¡È�nyrO��Iq¾q�³�n/}LO�¨/�L��r/¥K�§ 6³K�x½�|X/yL
·n�W�qm�,n}LO�¶ª�L��¬½yrW�³�r¾m�³�NX¢­�¬½°��¬·�³�m´k�¬·�¶¡�VyK�¯L·K´k

¶®·�±Lz¡�×È�q�V/hW�¶¡�Kq½³r/kK�UmL�/y�¶/O�,n²X/z·�|X/yL×��UmL�/y�¶/¡
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q½Iq�¯?�VyL¾yrW�³���³�sK�³K��r��,n}LO�¶±Æ·L_�,x¾m�¯?�¬½K�,°½�V/yK�°

¶�yK³�¶O�¶¡�k�¶O�,�®_�¯?�×/¾r×�k�sK/¾ª·L/_�UKrÈ�k�¯?�¶/¡�m´/}�¨/IL±/¾�,r
k�¯L®·¾q³r��r×�Xyqn²W�sK�UqLP��¶¡�VyKÈ�X­Æ/y�³È��³�V/yK/½�³�U³r/[�L

½�³�VyK�qLz½�¶Pª��³�V©Æ_�,V­Kr¡�,U 6p©�LVyK��OKqL�È�,�������,«����� �
²d®·�³K¾�6 ª¡�q´��¶O�Kq�¶ª�L��NX¢­�qm�m´_´­��qL�­�°È��¶Oz�W�¬z��³m¾­�¬È�n²¡�� �

NX¢­�P}�,¶ª�L�¾¯L®·�-VyK�¶�zª��¶�r�±�|lO�³m�¶O�¶�zª��¶¡�q´�×�/ª®��³È�
z�W¾­�¬È�±�NX¢­�,m´}¾K�¶O�t½z�W�|lO�³m�°¾­�¬È�m´}��r�±�|lO×�r/¢��³×�

q´­K�sK�UqLP��¯?×�­m?�µL¥�r·�¶¡�VyKÈ�®±�,n²¡�¨�Lg�¬ª��¯KnOÈ��¶/O�n/±K´W
ª®��|lO�³�n²¡�¨®��¯?È�VyK�UqLP��q´­K�sK×��¬/ª��¯?�¶O�¯Lz±K�µL¥�r·�¶¡

S¾­�,mr¡�KnÈ�n²¡�¨®��¯?�¶O�n±K´W��K½��qL�­�°½�n²Xz·��g�L½/²�È��¨/®��µKq�sK
© 6³KÈ��´¢W½�0LWr���³�0L²���³½r��sK�L½�¯Kn/O�¯L·rO��½/�¾­�¨/�Lg�°È��,m´/}/½��/g�L
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K½VyK�V©Æ��NX¢­�¯L®·�,°��r/�±��qL�­×�UqL/P��¶/¡�sK�n/±K��/yL²}KnkÈ�,

Xz·È�yL²}È���6mL­�³�UKmr`­½UL�¯Lz±K�,�yL²}È/P±�,È�/yL²}È��/yL²}L®²·KqÈ���³
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²d®·¾yLyK�¯´±L��°È�±K´��³¾®yq�°È�M´cqLc�wLyK�rO�¶¡�q´~¡�L/·×�­Æ/yKÈ���/�³
LO�V�©Ll­�³�mqKm�V²y�³�MLX¡�LO�V��K´­�³�µn}��L¸±?±�mqKn±¾�NWKr­�sK�t�NX¢­���V/yK

�g�qm�¶¡¾rP·q�V�×�o½¨��L¸±?y�¶O¾VyL�qKp¥×�Kn·�,¯ 6n®W½/­�UqL�±�³�VÈ��³�msKmr/S
wLyK�rO�«mr­��L¸±?´y�¶O�V¡rg×�S¾�g�V�r~¾�È�O�³¾qKn×�­rO�KqÈ�¥¾S�³�n/±r¾�V�r/~
L²P­�rO�¶�­L_×��L¸±?­�¨¢}È�¥¾mr�� �
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³�sK½¥vÈ�L·×�n±K½¶~�m�×½²È�¡n±K�sK�Kq�¯?�¶½¶/~�L·×�mL/­×�Kr¥È½�±qn­¾L/®X­�,¶/X½�t
­È�rP·q�Uq³r��¶O�q³LO�,msLy×�VyK�r~O��/ª��«L­KÈņ�­È�L­r�½n/²����°/­�wL/²ª©�n/OÅ
­K¾r_L��³K�rO�r���^¸±�¶�ÆP©K�¶P�k�,����-½²�È�t¥L±�«mr­½®¡L/g�ML/lX±K�sK�n/±rÈ��M´/k�¶/c

n}LO�nO�¶c�³�n}LO���³½/­�Ur/�g�LÈ�L­r�½n/²���¶/²X��sK�,nPX/z­�r¦®X/y�¬¡L/g��ª/zW��×
VyK�rX¸O�«³Kn­����,Èzª`­�����]�,�����,������S¾mK�¯K³r½¸©K�¯LÈ�³�¶O½K�rO�¯L±L®ªz­�µv/½�°

�n±q³LO¡r~O�¶½µrXz¥�qm�V�­s�³�¯L­s�×¾±�,°¾Kn·�n²­sL½rP·q�³�V×�´/y�sK×��mKr/�K/½�L
¶�´®`­�·L×��¶O¡yq�§L®¾µn�n±K�Vym�LW�,n±K½¦O�Kq�r/~O�wLzgK�³�¶~¾¶/OLS�³�n/±r��¶/O�,L/S

´y×�¯L­q?�K�³�L·½µn�§?�L·×�¶/OL\­�¶/O�UmL�y�¶O�«L`±Kry�³�£qtO�²O�×/¾mL×�rW½��n/·�°
¥n±sÈ�L®²O�µKq½n²��rP·q�³�V­L­K×�¯Lz±K�´/²�­�n/�O�qm�¶/c�,L·×�/¸©K�³È��n/�O�qm�¶/c�³
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­K¾²­D®©Kr¾°ņ�±�qm¢�|·´¡±LzÈ�¡±�Kq�m´k�¶¾rP·q�n²­sL×�®±È�­�,n²±KmÈ�L­r�/½n��

�¡� 6̄ L¡¶z�±�«L­K�¬¸²­�>r­K�¨���^¸±��¶P�k�,¶�ÆP©K����� �
�W�qm¢±qn­�r¾¶X�×�BW�,Mr�¡¾mr��,§Æ�XyK�rO�n½mKs?�³�V×�­s�,¯Lz±K¾¶²��¶/±´¥r·�×

rP·q×�Kn·�³½¸©K�VÈ�­�sK�Kq¾­�¯LÈ��³�mrO�µKq�m´k�½OLÈ��L_�¶O×��L®²·KqÈ½��­�KqÈ�¥/¾mr��
K½S�°¾±qn­�¯L®X�¥�qm�n­L¾r¥�¶X½pSL±t½VyK�r� 

m�¶ 6_´W½r¦×�­��l~­�rX¸O�Kq�rP·q�m´_³�Uq³r��¶¡È�K�n²¡½¥n/±s�¶¡�VyK�°È�
�,¯Lz±K½ �¥n±sÈ��L®X_KÈ��V/yKg�³/¾�­�³�UL¾L/y�qm�³K�V/~½¶��³�¯³L/�W�,�L/®X_K�×

­K�,UÅmLP­¢¯L�pS½VyK�r��¶­sÅ�¥n±s�×È��L®X_KÈ�/�K�m´/_³�,¢L��³�L· �L/·mq´krO
O¾�-VyK�¶�­L_�mKr�K���L²­�°½²�È�X�³È�¥n/±s�qm�n²·K´lO�«mr­È��L/®X_KÈ�L/O ½/¢n½�r¦

qL¢®·×�L·mq³LXym�³�µmr¡×�K°½�qL/¢®·×�­�Kq¯L/¾�/z�W�m´/k¬¾�s´W�³�/½�/O�,n/²²¡°¾�� �
L·mq´krO�¯L±?���L²­È½�­�Uq´�È�-mr¾¥�s,Kr½�±Lz¡È�­È�n²·K´k�O�¬¸y|¾�×rW��³�n±rPO

P��N·K´­�³�UL±L¢­K�sKÈ/�¾��L/®X_K�³È�¯³t��Uq´/��¶/O�r/W×�µr¸O�qKmr/O×�L®±-n/²½�L/½�
}µ´¾�×�¯Lz±K�LO�mq´krO�L·×�mr¦½�­��OL�­�Kq¯L~ª¾��W°¾/¾�K�³�n/²²¡°/½�m�M´/ª�­¯Kr/¦½�
±-Vz¾��¶OqLcL±�|¢®~¡�L·È½�¶²h��qm�×�­�iq��L®X_KÈ�n·m�¥n/±s�§t/©tW�NPy�¶¡È�

�L®X_KÈ�}LS³r��³È�n/}�n·K´k�¯?��KrOL/²O°½�Kr/O×�¶/�­L_�¶/¡�¯?�×�±L/z±KÈ��¶/O�n/±K´XO
¥n±sÈ��L®X_KÈ�´k|½��n/·�¶/O�³�n/·m�¶­KmK�L·×�ÅK³×�±L/z±KÈ��V/ymL½±�,n/On/²­sL¾��³m
¨�K�VyK�� �
����6�rX­�³�¶±ÅmL��¯´±L��m´_³È�,¡LS�¶jy��´¥×�¶®·�±�×¾L·sL×��6mL­×�³�´²�­×�³K�-n}LO� �
���g�«L�±�³�rP·q�m´_³¢X­´È��,n²®Wqn�¡µn¸��¶�Kr_K�qKm×�¯´±L� Kn·�³½­´®��VÈ�
mr¥½O�,µn¾g�,V©Kn��¶O�«mr­�°¢�V­´¡n². 

?�qm�V//6�m�L//O//½¯?r//��UL //¡r½mL//gK�³�¬½\È�//¡S�sK�¶//¾//­Kr¥�rP­LÈ�¶// 6®IK�³�«Æ//yK��×
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��,«L�±K���g�-¢VyK�Knk�¯?�sK�L¸²W�,V­´� 

���g¢V­´�/±³Knk¯L/z±K�r/O�n�r��sK�,L/·/½mKr/�K��×�³�L/O½¥vÈ�L/·×��§L/®�5K�,�L/k
­È�m´}���½L²7 ª3� 3_�L6 ±5K� 4m³ 4³Km�L�3��ª 3k¾�5�� 0º3�È��5� 7q3ÅK...����,����K�-×�m³³Km��/~±L_�Kq�´/W�L­¾�°

³q�m´k×�­s¾° mKm�qKr�½¬ rP·q�«L�­�³×­L�­�,È��VyK¡mKr/�K�¶/O�n/±³Knk�N±L_�sK�¶×�
­�µmKm��LkÈ�m´}� 

���©K�rP·q¸È�LO½�n¡¨­L�rW½M 6r�­�³�°�rW½¯Lz±K�°�/¸©K�µL/¥qm�¶O�L·È�qm ´/k�r/��½�|
L­s?�³�L·ÆXOK��K´±K�sK�³�µm´O½|�S�,L·¾O�sKr�Kry�³�s³r¾µn­?�¯³r n}LO���ª3X7 OK� 5o5K� 3³È�·Kr7 O5K¾� 3¬

�5 O� 4¶9 O 3q�3¢�3§L�� 8°4̧ 8®3W3L3�� 2UL®5ª /6 ±5KÈ�/4 ª5�L_�3 ��0L/­L­5K� 5wL/6 ²ª5 ©����,µr/�O����­L/¦²·�-È�/¡� 5qL/¥mq³rS�¶
·KrOK¾¶O�Kq�³K�,¬ ¡WL®ªÈ��L­s?½L·�|È½��K�³�m´/­s?/½L­s?�°½|�LS�¶/O�Kq�L/·/½±L/yq�¯L¾�,n
V�¥��K�L±L®·½² �S�Kq�´W¾K´~×�«mKm�qKr��,¯L­mr­� 

���¸©K�rP·q�°XkL²}�¯³nO�¯Lz±KÈ��´­�r·�qm�,�6 ¾©t²­�³�VÈ�/¡L/���qm�,n/}LO�¶×�ª·L_/6 ¾�V
­�x6�²WÈ�¡K�qm�³K�£r­�³�n²½,§Lg�° ­ª·L_�¯L­s�qm�£r�6¾p/S�¯³nO�³�VyK�V½{r Å³/½�V
rP·q�³×�­Kr��sK�m 6r®W�³¾¸©K�rP·q�°È­L®W�,È�O�³�a´S�,¯Lz±K�§L®�KÈ�r[K m´O�n·K´k. 

¯?�¶O�¶ 6_´W�LO�o�¶c¡­qm�,n}�rÈ�½OL¾rP·q�¬×�L_�,«ÆyK�r�±�sK½·L/¦È�/zO¾�q�qL/¾�³��
KrO�³�¶X}Km�ÅK³×�qL¦Xyq�³�UmL�y×�¯Lz±K�®·K�sK�L·�6 ¾�´��V�µmL�©K�K×�VyK�qKmq´krO�� �

OKqL�È�P~W�sK�n�O¾¶�­L_�¶�±Lz±K�×È�O�qm�,¯Lz±K�¯nO�¶O/¾±LÈ��©/¾�qm�Kq�r/P·q�|/�±�,�
¶OL\­�¶O�¶�­L_�P��|�±�×¾KrO�N×�O���q�³���m¾qL®×�rP·Kq�³×��§Kn/X�K�wL/yK�r/O�¶/�­L_

KrO×�S¾|�¥¾r×�O�sK¾qL®×�­��Krh±K�³È�O�s³rO�Uq´��qm�³�n±Km¾qL®×®·K�,¾´/�g�V�q
KrO�Kq�³K×�¥´ª_�³�¶�­L_�§KnX�K¾r×�­�«sÅ�¯?�£r­�sKÈ�n±Km���,ÈOKqL�������,«���� �

                                                           
�����È/·�L¸X­L�X/yK�³�¶/¾±n®©K�ºh/�� ©p/¡�§Kn/X�ÅK�°���Krh±ÅK�¶�r­�³�¶_Kt­�§KnX�K�È·�¯nP©K�ºh��¯K�L®¡

rh±K�ÈX­³�¬¸�ÆkK�È±n_´½�×p©K�U³L�X©K�L¸�r­�³�L¸ª·K��ÆkK�§KnX�K�×p/©L��¶_Kt­�°­�§KnX�ÅK�°��¯nP©K��K
N¾P�©K�´·�¶¾ª��¶��h½�³�§KnX�ÅK�È©K�µ6mr½���×p/©L��§Kn/X�ÅK�°/��L/¸ª·K��Æ/kÅK�È��¶¾±n®©K�V�rh±�KoK� ©p¡
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ͳǁƁƨƨƾƹŤ��OKqL//�È,����«���,���r//�W�,½­�fÈ�·q�¶//¡�n//²¡//©³�³�r//PÈ���//¾LO�¶½X//zÈ���0L//�qL�� �
Kr~©LO½/X©K�¶/­n�X®©K�°²z©K��È�/WKÈ�¯n/®©K�L/¸O�K³r/Om�³�¶/®IÅK�°/­�¯´/© 6³ÅK�L/¸O���OKqL/�È,�� �

����«���,����S�VkL²}�,¾m���L/g�n/±K´XO�LW�n²¡�Kn/½m�³�n/}LO�°/½y�«L/�±�qm�Kq�°¾/yLÈ�� �
´/k�r��½n/²¡�Kr/_K�|��OKqL/�È�/yLyK��r/}�V/~·È�Kr/O×�¶©L/yq�qm�V/·L����×Ťƨƺƾƹū�� �

O¾­�¯LÈ�n²¡�� �
����X�­�VkL²}¾UL-����r/}�VkL²}½V�-����i´/z²­�³�j/yL±�VkL²/}-�����VkL²/}

�qL/}�¯L­s�N�LlW�¯LOs�³�V�©-����L²/}?È½�{sqK�L/O�L/·qL`²·�³�L/·×�§³t/±�¯L/­s-����
UKqL�XyK�³�UÅL®�XyK�VkL²}-����N/�LlW�¯L/­s�UKq´¸/~­�VkL²/}�³����L²/}?È½��¶/O

K³q½Kqm�³�V½�V�OKqL�È�,����«���,����� �
r�W�rO�L²O½|¾S�¶¡�È��S�,n/}�¯L/¾O�rW¾y�V�r/~¾/yLÈ�V©Kn/��KqKm�q´/h­×��q´/h­�³m

ª�KÈ��¶¡�VyK½¢È�sK��L¸±?µn¸��¶O�rP·q�mL¸±�××�m�³�VyK½r¦×�µn¸��rO��V©³m�mL¸±�×
VyK��y¾V/yL�qKp¥×�¶/ª·³�qm�y�³�n/}�¯L/¾O�§³K�×¾V/yL�qKn­×�sK�V/©³m�V®/z��qm�,

È­�¯L¾O�ÈOKqL��µL¥n½m�mmr¥�� �

ʷ	ʶ˨
ĂŊŗĕ˨ ˨

m�V©³m½²È�½V©³m�«L®W�mq´­�qm�¶¡�VyK�«L��eÆ��K� �L·×�¨¢}�²O�rO�¶X�r¥/¾�mL
mK½­��Kn�­�,¯LÈ�½nOL��m�sK�mKr­½K�qm�°½m�,¶X}´±�°½�qm�Kp©�-VyK�«ÆyK�°/½r�W� /½��

­ÆyKÈm�V©³m�,½²È��sK�VyK�UqLP��X©³mÈ�²O�rO�¶¡¾±K´��³�r6¢�W�mL¾m�°½²È��¨¢/}�«ÆyK
¨®��qm�³�¶X�r¥Xym�V¸_�,¾OLÈ�m�n/�L�­�¶O/½r/}�UKq´X/ym�L/O��OL/�­�³�«Æ/yK�°½�V�

­ÆyKÈ�­�¨®�È�n²¡��� �
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r�W�qm½OKqL���Èy�³�V©³m�,¾U³L/�X­�×L/²�­�³m�VyL�n/±K��y¾OKqL/��r/�±�qm�V/yLÈ�
sK�VyK�UqLP���n­�¶O�¯mKm�¯L­Ly½¶O�mKr�K�¶¡�,�Lk�È­L�±�LO�¶²�S�¬·¾�¯L²c�³�,µn}�¶Xy´

qL¥sLy×�?�m´_³�¶O½/®·�¶/¡�n¶�n/O�¯m³ms�V/¸_�mKr/�K�××�O´k�§´/�g�³�L·È��¶/O�L/·
¬·�m½�n²²¡� ®¡�r¦�OKqL�È�,����«���,�����K�qm/½°�³�,LX/yKq×�¡BW/¾­�nÈ��n/²¡��n/·�¶/¡
n­½y�³�¶²¾VyL��hW�³�r}�¯m³ms�,qKn­¾k�¨¾VyK�r��OKqL�È�L/_�qm�¯L²d®·×�m½K�,r/¦½�mL/`
L��½±�UKmL��³�¨¾/�ÆkK�UL/¢ª­�³�´/¢ÈOrW�°¾/²d®·�³�,/¾�«mr/­�VK�N/z¡�×LX/yKq�qm/½�°
L��½­�V­´¢g�°��Kq�¨È�m�«L±�¶¡�n±Km½·L}mLS�{r¦È�½¯L­r��L�K³qÈ½�­È�K�¨�Lg�³�n}LO/½�°

y�Kq�V­nk¾�VyK�µn±K´k�VyL�OKqL�È�,����«���,������ �
³×�L_�qm×�m½r�W�VP/yL²­�¶/O�³�r/¦/½�g�µL/}mLS��¾/�È�/Iq�³¾n­�x½¶/²��¶ª/�L��×

­È�´¥½n���Iq��n·¾n­�x½�¶²�q´~¡�lO�¯L­Ly�,~¾n­�«L�±�¶O�¯n½³�m´/k�¯n±L/yq�³�¶/²�
±�¶O�¯L­mr­¾ �/XlOÈ��g¾/�È�­È�/z¡�³�-n/}LOÈ�­�m´/k�¶/¡È�nS�n/·K´k/½µn/±q³?�n��×

�UmL�y��±�³¾ �XlOÈ�m�qm½,n/}LO�¯Kr¦�LO�§ 6³K/½±�,m´/k�n/¾ �n²®WmL�/y�³�V/lO��sK�r/W
m½n//}LO�¯Kr//¦���OKqL//�È�,����«���,�����K//½//6�ªW��´//±�°È�y�³�V//©³m�sK¾r�W�L//O�,V//yL//½��
�L½V����³�Kr¥¾Vª�qL¥sLy�´�yqK�³�¯´�Æ�K�q´h­×�mqKm�� �

¶~½n±K�qm�±�«ÆyK�,ÈOqL��×¾Kr/O�,L/²P­�¯L/®·�rO�t×�­Æ/yK�V/©³mÈ�L/�³½�È��W�Kq¾/¾�°
­BW�°®�X­�����¶¡�VyK�µmr¡¾mKs?�,°¢z­�,¯L±�°×�²­K³¾±�¬�±�³�V¾�,V©³m�¶¢ªO�,Vz

©´X­È��ÆkK�¨IL���n}q�³�¶�­L_�¤²·r�È�±¾Vz·�t���qm�V/©³mn±K½¶/~�­Æ/yK�×È�¯?�,
mL//¸±×�­s�¶//¡�V//yK¾¶//²�L·×�±//¾o�Kq�UmL�//y�¶//O�«mr//­�¨//½©L//�W�¨¾�wL//yK�r//O�³�N//X¢­�¬
y¾VyL�qKp¥×�L·×�mqKm�µn/¸��¶O�rP·q��KrOL/²O½³qL¡�r/O�µ³Æ/��,°½µv�L/·È½��N/WL¢­�¶/¡

KrO��ªXl­×�V©³m��W�L·¾¾­�°È�LO�V©³m�,n²²¡½XzÈ�­s¾¶/²�sL/y×�¶/�´®`­�L/W�n/²¡�K×��sK
�UL//¢ª­�,§L//��K�ÆkK�³//¾//O�³�¶//�­L_�qm�UL¾¥�¨¢//}�«mr//­�°//¾­s�L//W�mr¾¶//²�L·×�±//¾�¶//O�¨� �

S�³�UmL�y¾�g�V�r~¾�È�qKn²S�³×�?�m´_³�¶O½n���³�V©³m¾{s´/­?�mqKm�¶��L/·×��«sÅ
KrO�Kq×�Kn·½±Æ���VÈ�O��qKnW�¯Kn±³r¸}¾n²°½KsK�-��³q/���{s´/­?¾±n/­�VªÈ�,½/²�È�

k�³�Vhª�­�¶O�«KtX©K�³�n6̧ �W¾­´/®��rÈ�µn/¸��r/O�m�×�V/yK�V/­´¢g�³�V/©³�È²/zg��,r�

�����,����������� �
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ʷ	ʷ˨
ŌĕĚŎ˨ ˨

n­�«mr­½¶²�¦®·�,¶ª�L��×È�KqKm×�Wr��È�ª/y¾�Kq�UÅ´/��­�§´/P��mKn�X/yK�³�µm´/O�¬
�³�n±qKm½ �m½KrO�Kq�r¦×��hW¾�UmL�y�¨½qL×�­È�¡n²²���,ÈOKqL/��������,«�����K�¨/·K/½�°

n­½KrX}K�V¸_�¶O�,¶²��­sry�,¯´k�qm¾­�³�MKm?�,«´��,°±��L®X_K�,��L²¢µmr�s�-n/±K/½�Kr
n­�qm½¶²�·�,¶ª�L��×¾b�½ �K�sK½rWrO�MLPyK�,¨­K´��°×�±¾��L/PWqK�³��ÆX/IK�¨/­L��-Vz
n­�¨·K½KrX}K�,¶²��µqLOqm�r�±�}K�×¾rX~­�>L¡È��V/yK/¡rX/~­�§L/��K�¨/­L��,m´/k�¶��
mr¥½�-VyK�µn½²�È�}K�¶O�¨®��³�¬ª�¾�k�,ngK³�>L¾¶/��rX/~­�×���L/¸±?V/yK���,ÈOKqL/�

�������,«������K½Aq�°×�rX~­��,¡q�¶½r��sK�³�mqKm�ÅLO�¬©L��qm�¶~½/Iq��¾n­�x½�¶/O�¶/²
n±K½¶~�®_�§L��K�B~²­�,µn}�mqK³�«mr­�×¾n­�¨·K��½mr¥�¶/²/½V/yK�µn��r/WrO�N/WKr­×��³

¶//_qm�±�×//¾�¶//O�¨¡n­�qm�§L//®½¶//²�r//P·q�sK�V//�L�K�VP//z±�¶//O�,¶ª//�L��××�,//¡K�¶¡�¨//®
¯Lz±K��W�,VyL·¾¾­�°È�m´}��¶�OKq�×�Lg¡n­�¨/·K�LO�¬½V/yK�V/Ph­�wL/yK�r/O�,¶/²��K/½�°

­�VPh­¾ng�¶O�>L��K�¯L×��VyK¡��±�r¥K�¶È��rO½¢È�?�mqK³�>Kt_K�sK½�^/±q�³�q´/_�,n
n­�¨·K�«L®W�rO½m´O�n·K´k�¶²���,ÈOKqL������,«/�����������n­�¨·K½·³r¥�,¶²È��n/_K³� 5̄ Lz±K

XkK¾n±qL��n­½r­�,¶²¡L®±�t½XkK�|¾qL��L¸±?ª`W�³È�ª��¾¯?�V�s�-VyK½�¯³L/�W�¨/­L��³m�Kr
­¾©L·K�¯LÈ�n­½XkK�³�,¶²¾�r·� 5qL½ �sK�,L¸±?�n­�¶O½L}�,¶²½¦XzÈ�±/¾�¶/O�¨¡­�§L/®È�n/~lO��

n­�¨·K½XkK�³�¬ª��UL���LO�,¶²¾L���n·�,qLÈ½�KrO�Kq�UmL�y×�´k½rO�|�t¥½µn��L/O�³�n/±K
q�¶O�«L®W��~�½n­�VyL½µmqKp¥�¯mr¥�¶²�L®²·Kq�LO�Kq�¯L±?�LW�n±KÈ½�´��³�L·±K¾´k�°½�¶/O�|
n±Lyq�M´ª�­��KrO×��hW¾W�¶/±´¥�³m�,UmL�y�¨¢ª/¾´/y�sK��×�/Iq¾{³m�r/O�x��L/¸±?

µmqKp¥�VyK�µn}��½¢ÈW�,¢ª¾­´®���È�Kr/O×�¶/®·�n­�¨/·K�×½m�³�¶/²½r/¦×W�,¢ª/¾��
ª�}�r·�³�¶PWq�r·�¶O��´Or­��LkÈ����¾�ÆkK�VªÈ�K½©L·K�°Èc�,¾t×��¨/®��³�¬/ª��t/_

K�¶O½W�°¢©L¾qm�V­³Kn­�³����L¸±?±¾Vz���,ÈOKqL/��������,«������L²P­×�z�W¾�mKr/�K�VPWr­�¬
n­�qm½¶²�L��K��ÆkrO�,¶ª�L��××�r���,¯nO×�¶O�L²�­×�P�¾�È�±¾ªO�,V/z/¢�wL/yK�r/O�¶
mt±½¢È�Iq�¶O¾n­�x½g�sK�¶²¾�³�¨���NWKr­�Z¡LS�r/O�³�¯Lz±K�§L®/½¶�ª/��K�×¾��´/±�³�V

X­nkÈ�¡n­�¶O�mr��¶½­�¶²È�¡�W�,n²¾¾­�°È�m´/}���,ÈOKqL/������,«/��������������^/±q�³�mqm
½ �n­�qm�¯Lz±K½¶²�n­�«L®W�,¶ª�L��×½O�³�Mr��­�Kq�¶²È�­�qKr/�È�s�-msL/y/½¶/�OKq�Kr��×

http://psq.bou.ac.ir


äýùęʭĿ˨ˬʭáĖŰĕ˨ěù˨Ŕőťĕʭķ˨äğʭŞğ˨ĂĿĚĤŞÏ˨ŏʭÝęù˨ŗ˨ĽùĖŕù˨˨V˨˨ʴʺʴ˨ ˨

http://psq.bou.ac.ir 

 

­¾²c�qm�³�VyK�VPh­�³�¯³L�W�,¬©LzW�,U6m´­�wLyK�rO�,mKr�K�¯L¾­L�±�°ÈV/}´±ry�,��L·
S�¬·�¶O¾VyK�µmq´k�n±´��n­½¶²�¶ª�L��×�OKqL��×ÈK�sK�,½P���Lh©�°¾�È��VyK¡¬·�¶��¯´/c

¸©K�MLX�?È¶±Lk�,����×¾²��³�rÈ��¶O�Kq½ �­¾­�°}³q�¯KtÈ�¡n/²��K/½µr`²S�¶/O�q´/±�°�L/·×�
©L·KÈ�¶O��q´�½¢­�¯LzÈ�­�¶®·�³�nOLWÈ�µr¸O�¯?�sK�n/²±K´W�n/±mr¥�n/²­��¶/X¢±��¶/¡�È/®¸­�×

°½K�qm�¯?�f¾�´W�µ³qm�qm�r/P·q�sK�«mr/­�V/�L�K�L/½?�¶/¡�VyK�¯?�VyK�×q³r��L_��×
�L��V�L�K�,VP¾��¶/O�ÈOKqL/��³�.V/yK�È·L¥?�¯³nO�³�rP_�×³q�sK�³�¶±Kq´¡q´¡�³�L²P­�n

È­qm�¶X}p¥�q´�y�q³r­�LO�.VyK�¶X}Kn±�¶_´W��´�´­�°½K��Ur/���¶/O�,ÈOKqL/��¶¡�¬¾OL½
V¾±Æ���rO�¶¾¢W�³�«mr­�¬¾ªy��L¸±?×³r¾S�³��L¸±?�È/¸©K�¬/¢g�L/O��OL/�­�³�È/±Æ���r­K�sK

�/y�qm�¶¡�r¦½m�È~lO�qm�³�-VyK�µmr¡�¶_´W�sK�V/¾�PW�¶/O�Kq�r/P·q�,n/}�¯L/¾O�¨/P��q´
�{qL�/y�V/¾±Æ���³�È/yL¾y�V®¢g�wLyK�rO�È±Kr®¢g�°¾²d®·�,NX¢­�³�È¸©K�«L¢gK

µmr¡�È/­�×rP·q�«sK´©�>t_�Kq�¯?�³�n/±Km��µq³m�qm�«mr/­�,°½KrOL/²O��³�r/P·q�sK�,V/P¾��×
È­�×³r¾S�³�V½L®g�ÈX©³m�V/yL¾y�,NX¢­�§´�K�wLyK�rO�È½´y�sK�¶¡�n²²¡��³�×qKp/¥

¶­L±rO�È­�×t½q�¶/®·�qm�Kq�È/yL¾y�V/¡rg�,r/¦½m�×´y�sK�³�n²¡�µs´/g�×��°¾­Kr/��³�L/·� �
È­�r�±�qm�mr¾¥�� �

pTO�r¥K�,ÈOKqL��UL±L¾O�¶O�¶_´W�LO½r½±n/­�,¯L/z±K�¶¡�¬È�p/TO�³�,V/yK��P�©L/O½r½�¶/¡�¬
¢~W�Uq³r��r�Lk�¶O�V­´¢g¾n­�¨½K�,�L®X_K�³�¶²½O�sK�,¯?��n·�³�µn}�mL`¾�¯mrO�°

¯KrhO�,VyK�L·�¶�´®`­�³�¬¡Lg�m´_³�³�K×�V©³m�sK��,mqKm�Uq³r/��¯?�wAq�qm�¯Kmr­
pTO�t¾±�³½r½O´cqLc�³�¯´±L��m´_³�¬È�n­�,¯?�wLyK�rO�¶¡�Kq½/­�«K´��¶²È�½�,¬¡L/g�³�n/OL

­�V­´¢gÈ��OLW�³�n²¡¾�L/®X_K�UÆ­L/�W�¶/O�°È��L/®X_K�{L/�­�³È�/­È�LO�,n/±sKmrS/½�n
´¦O¾½K�«L®W�¶¡�¬½S��´�´­�,mqK´­�°¾y�V�r~¾LyÈ�V©Kn/��n²X/z·�q´/h­���r/¡o�¯L½L/}

K�¶¡�VyK½�,°¡q�qL¸c�°½¶�OKq� �©´��×�5È�¶ªzªy�PWKr­È�K�°®/��-n/±qKm�¬/·�L/O/½°��¶/¡
��6�hW�«n�½¢ÈS�¨¡��6�hW�«n��Z�LO�,¾K�³�VyK�V�r~½°�±�¶±´¥¾��L/±��6�hW�¶¡�Vz�

,L¸±?�S¾©L�X­�³�¶±ÅmL��V�r~È��±�Kq¾n²¡�L­�N��²/}LO�¶ª/�L��,°/¡q�qL¸c�r·�r¥K�xS�,n
S¾y�V�r~¾yLÈ�©L�X­È�S��6�hW�¶ª�L��³¾­�KnÈ�S� 6ÅK�³�n/²¡¾y�V�r/~¾/yLÈ���/6�hW�¶ª/�L�
S¾X±�¯´/c�-mr/¡�n/·K´l±�Kn¾K�wL/yK�r/O�¶/¡�Kr/c�-V/yK�UL­ 6n/�­�x/kK��OL/W�,¶/`/½�°
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S�,M´cqLc¾�rXzO�qm�V�r~½y� ¾­��6�hW�¬XzÈ�½KqKm�³�nOL×�Kt_KÈ½�X±�¶¡�VyK¾¶`��×
K�qL¡½y�°¾L­ 6n�­�xkK��OLW�,¬XzVyK�U�� �

¶X¢±�m�×½K�r¦½°�Å�¶y�¶O�¶ 6_´W�,°¡q�qL¸c�r·�qm�¶¡½¶�O�×¾|²�Kr/¥�,L/·½|��L/·qLX�q�³�L/·
LO�V©³m�³�V6­K�,NX¢­�,rP·q�³�VyK�«sÅ½X/zÈ�Å�¶/y�r/·�qm/½S�,¶¾�e´�/y�L/W�n²/}LO�¶X�r/~

¶±ÅmL��S�×¾y�V�r~¾yLÈ���6�hW½nOL�� �
¶X¢±�m�¬¸­�×½V®y�,r¦�´y³×�S¾y�V�r~¾yLÈ�qL¸c�rO�¶¡�VyK��V/yK�qK´XyK�°¡q

ª�K�V¡rg�³È�z­�qm�¯?¾³rkK�UmL�y�³�§L®¡�r×�±�³¾L��¶O�¨½K´���V×�V�ªk�VyK�� �
��¶O´cqLc�,NX¢­�K×�O��qL�­�sK¾~²ÈKr¥�,½~È�qLX�q�³×�-VyK 

��¶OL\­�¶O�rP·q�P­�×¾y�,NX¢­�°¾VyL�mL/·�,qKp/¥×��³�N/X¢­�M´cqL/c�qm�r�L/±�³
¶��±�y�³�«L�±�§mL�W�×¾-VyK�¬Xz 

��¢g�³�V©³m¶OL\­�¶O�V­´�y�×¾VyL�±K´��°6²�­�,qKn­¾­�f�/y�qm�°/¾±LÈ�o�³/½N/X¢­�¨�,
r`­×�y¾VyL�L·×�­BW�³�r�L±�,¯Æ¡¾°�µn²²¡�²­K�³�µL�q�×¾KrO�V×�n­�³�«mr­½-n²Xz·�¶²� �
��¶OL\­�¶O�«mr­��OLW�×¾V­´¢g�³�°�ª�K�«K´��³�¯L¥n±´}È�n­½�r/P·q�³�N/X¢­�¶/¡�¶²
KrO×��L¸±?sK�³��L¸±?¶­L�K�³�VyK�¥n²²¡ª�K�¯LÈ�S�³��z�¾n²Xz·�V�r~�� �

¶�´®`­�K�×½y�,¶±L¥qL¸c�¯L¡qK�°¾®XzÈ�nS�Kq½­�nÈ�/~lO�r/·�r/O�¶}nk�¶¡�mq³?È�
y�¨¡�,¯?�sK¾­�n­?qL¡L±�Kq�¬XzÈ�n²¡�� �

ʸ˨
äğʭŞğ˨ĂĿĚĤŞÏ˨ęĕ˨ĂŊùĖķ˨ ˨
L·mrOqL¡�¶O�¶ 6_´W�LO×�µuK³�� 6́ ²X­�VgLy�qm�V©Kn��×�L·×��L/W��Æ/kK�³�¶���sK�,¯´¥L±´¥

y�³�«Æ¡¾�³�VyLXzl±�,mL�X�K¾¶�n�m�°�?�¶¡�VyK�¯?½­�LÈ�­�¯K´W¾K�¯L/½L/·mrOqL¡�°×�
zO¾L²�­�,� 6́ ²X­�qLÈ½���rX~­½¶/O�,V/�L�¶/±´¥�K×�¶/®·�qm�¶/¡��,V©Kn/��mrOqL/¡�mqK´/­�×

K�¶O�VP\­�jyLS�.n}LO�¶X}Km�q´�g½L²�­�r·´¥�¶¡�VyK�¯?�«tªXz­�|yrS�°È½�ngK³×�
mqK´­�qm×�/�L��³�¬¡L/g�n²±L­È�ÅmL��qL/X�q�,§mL/�mL/�X�K�«L/�±�,¶/±×��§n/��,¶/±ÅmL�

/}s´­?�V©Kn/��,¶/±ÅmL��UKsL`­�,¶±ÅmL��¯´±L��,n±³KnkÈ�/���³¾/�ÆkK�VªÈ�m´/_³�,
n}LO�¶X}Km��qL�W�,¶X}p¥�sK½qL®}rS��×�­�qm�¶c/¾­�qm�¶/c�³�¯L®ª/z­�¯Kr/6¢�X­�¯L/¾�¯L
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n±K½m�¯Kn²®~½V/yK�µn}�er�­�r¦��Kr/O×�qm½�V/yK�r/X¸O�,V©Kn/��«´/¸�­�sK�r/X¸O�V/�L
Å½¶�³L¡K³�KnXOK�qm�Kq�¯?�mL�OK�³�L·×�²¡¾¬��¶O�­�r�±È�¶ªJz­�¶O�«ÆyK�jyLS�nyq��,V©Kn��×

VyK�¶X¢±�³m�¶O�¶ 6_´W�³r¥�qm�� �
¶X¢±�{³q�UL�gÆ­�¶O��´Or­�,§ 6³K�×�XkL²}È�VyK��/}³q��L/h©�¶OÈ�V©Kn/��¬/¸��,

¶�©L�­�¶O��´²­�O�×¾°�¶X}q�K×�nO�-VyK�¯?½|/±Km�«L/®W�r/�²­�sK�V©Kn/��¶¡�L²�­�°�L/·×�
±�³��PWr//­//¾­L//®W�qm�tÈ�//yqrO�mq´//­�,e´�//yÈ�¥�qKr//�//¾mr��¶//X¢±�L_�¶//O�,« 6³m�×½�µL//¦

|±Km�L·È½�­��´Or­È�¯?�qm�¶¡�m´}�ªILz­�L_È�/­�er�­�V©Kn��¨\­È�m´/}��LO/½�¶/ 6_´W�n
K�¶¡�V}Km½|±Km�°�¦²·r��U 6n}�¶O�L·È�n²X/z·���Uq´/��¶/O�V©Kn/��,«Æ/yK�N/X¢­�qm

Å½¶�Å½m�¶½­�µnÈ�m´}�� �
r¡�¯?r�½¬�KrO×�O¾�«´¸�­�¯L�V©Kn��µuK³�³m�sK�,��×�§n����³��z���­�µmL�XyKÈ�n²¡��

V�©�¶­L±��×ŧƦŤƄ�ŬŤƀƅƮƽ/²�­�¶/O�Kq�V©Kn��³�§n��,È��¶/X�r¥�¯sK´/W�³�¨/OL�­�,UK³L/z­
VyK���,È±L¸�/�K�N�Kq�������,������K�qm½/�ªXl­�UL�X/~­�³�UL�©�,L·mrOqL¡�°È�µmL/­�sK��×

K�¶X�q�qL¡�¶O�¯?r��qm��z��³�§n�Vy��­ÆyK�V6²y�qmÈ�K³q�³½±�UL/¾µuK³�t��×�§n/����³
��z���µn}�µmL�XyK�¯K³Kr���O¾|�rW½K³q�mrOqL¡�°È½��¶O��´Or­�L­�V©Kn���VyK���V©Kn/�
qm�ª��«L­K�«Æ¡Èņ��qm�³^¸±�²�­�¶O�¶�ÆP©KÈ���L�hXyK�o�¨/¡�>L/��K×�¶/�g�,�/g��³�,

�NyL²W�cr·�¯mKmqKr�¾L_�qm�t×�{m´k��V/yK�µn/­?��¶/­KmK�qm�r�W�×/½�µn/­?�«L/­K��
VyK���µmrXz¥�V©Kn��rW½c�°¾t×�/O�¶/¡�VyKKr×�¶/®·�¯L/z±K�×��­�L/·/¾m´/O�n/·K´k�n��

�^¸±��¶P�k�,¶�ÆP©K���V®¢g�,�����³������ �
OKqL�È�¯L¾O�qm�Kq�V©Kn��²�­�¶O�,mn�X­�×L·È�³L/zW×�/½V/yK�¶/X�r¥��L�hX/yK�L��³×�� �
r�W�qm//½���//6�hW�³��¾//²È�//ª®��³È�//­�V©Kn//�È�´¥//½n���L//²�­×�¶//�­L_�qm�V©Kn//���×
¯L­q?�O´k�¶¡�VyK�¯?�r¸}È�±�³�L/·¾/¢È�¶/®·�¶/¡�L/·�qm�r¸/}�¯L/­mr­�×��L/¸±?r/}½� 

­�,n²X//z·//¾¯L��L//¸±?mmr//¥�|`²//y����X±�qm¾�r//·�¶//`//½Kr//O�r¸//}�¯L//­mr­�sK� ×�� �
L}½¦XzÈ�©�³¾X�LÈ�®¸/y�³�µr/¸O�,n±qKm�¶¡È�O´/k�sKÈ�±�³�L/·¾/¢È�V/}Km�n/²·K´k�Kq�L/·�
�OKqL�È�,����«���,����� �
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OKqL�È�L_�qm×�m½/²�­�¶/O�Kq�§Kn/X�K�³�V©Kn��,r¦È�­� 6n/g¾/O�¶/±L¾r/�W�³��Kr/�K�°½��
­È�|²¡�-n±Km�L·×�±¾L·qL¡�¯L®·�,M´k�³�´¢×�­¾¶±L�¶±Kr¡�³m�×�r�W�³��Kr�K�×½VyK���

�OKqL�È�,����«,��������³×��/y³�³�§KnX�K�,NyL²W�,¯sK´W�«´¸�­�¶O�V©Kn��sK�ZhO�qm¾�,V
ª6��W�{³q�¶OÈ�/®ª��nX­�³È�r/�±�K�³�mqKm/½/y�qm�,{³q�°¾µr�y�×¾/yLÈ�mr/��³×�±�³K/¾�t

L�q½yqrO�¨OL��³�µn}�VÈ�VyK��¦²·L®·�×³q�r·�¶OÈ�L_�,§KnX�K�³½/ 6®¸­�µL/¦È��mt/±�qm
¶�yÆ��N©L��K�³�VyK�¶X}Km�¯L®ªz­�×½m�qLXkLy�LO�,¶©Bz­�°½�sK�«Æ/yK�°/½�L/O�³�,´/y� 

m´//_³�qLXkL//y×�//­m?È�½//²�È�m�sK�³K�Ur//��½�m��L//PWqK�´//y�r//¦//¾���mqKm�¤//²WL¦²W�³
�~®_¾n×�,�������,������ �

ʹ˨
Ŕőťĕʭķ˨äğʭŞğ˨ĂĿĚĤŞÏ˨ ˨

½¢È�|©Lc�³�UL�´�´­�sK�L·×�¶±L¥³m�,¬¸­�X}?�r·L��¶O�×È�pSL±½S�³�V©Kn/��r¾�V�r/~
¶�OKq�³�VPz±�³�O�×¾K�°½�LO�³m�°½n¢½¯?�§L/g�³�,VyK�r¦�K�¶/¡/½�¶/O�³m�°/½��K³� /¾�V
­�³�n±qKm�µqL}KÈ�±LP­�¶O�¶ 6_´W�LO�V�¥�¯K´WÈ�¯Lz±K�XkL²}È�­ÆyKÈKqKm�,×��¾²/¾�n/gK³�V

n²Xz·��¯?�K�qm�¶c½°�S�,VyK�r�±�mq´­�L_¾V©Kn��V�r~�¶OL\­�¶O�q´h­��×�L�½�V/­´¢g�V
�³�S¾V©Kn��V�r~��±n­�q´h­È��VyK�� �

·L­¾S�V¾O��P��V�r~¾±LÈ���,V}p¥�¶¡È�z­¾��³�sK�V¡rg�³�,r¾�¶/O�M´ª�­L/±�V
´y×���³¾X/ym�³�,M´/ª�­�V¾OLÈ��/�³�¶/O¾XÈ�¸O¾¶/�r��qm�§L/®¡�N/z¡�³�,¶/²�L/·×�

mr���ªXl­×��L®X_K�³Èz­�qm�,¾Vym�r�½OLÈ�S�³�§L®¡�¶O¾�g�V�r~¾�È�³r/kK×��V/yK
·L­�³¾±�V©Kn��V¾r�W��P��t½�È�O�¶¡¾KrO�{ÆW�,n}�¯L×�¶�­L_�³�mr��¯n±Lyq�±L/z±K�×È�

qKr�rO�³�,VyK��´�g�¶O×�c�r/·�¯mKmqKr��³�NyL²W/¾�´/±�¶/O�³�,{m´/k��/�´­�qm�tÈ�
L�­½¶//z�­�qm//¾qKmq´//krO�¯Kt×�V//P·´­�³��´//�g�sK�L//·×�//X�r�­È�6mL//­�,×�´//²�­�³×��qm

¶�­L_�±Lz±K�×È�V/yK��O�¶/O�¶/ 6_´W�L/O/¾±LÈ�S�«´/¸�­�ML/O�qm�¶/¡¾�¶/X�¥�V©Kn/��³�V�r/~� �
¶//�­L_�³�¯L//z±K�,n//}�S�×¾¶//�­L_�³�¯L//z±K�,¶X�r//~�K×��,�//ªXl­�ULgL//y�qm�¶//¡�V//yK� �

///6�hW�m´///k�m´///_³�qm�Kq�V©Kn///��³�n///}LO�§mL///��³�§mL///�X­�g�qm�³�n///~lO��¾�V///�� �
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S¾X�r~È�§n/��±m�VgL/y�¬/·�¶/¡�,n/²¡��/6�h­�m´/k�m´/_³�qm�Kq�q´/h­/¾´×��6mL/­�³×�� �
¥n±sÈ�­BW�Kq�³K¾­�°È�³rkK�VgLy�¬·�³�n²¡×��³©L�X­È�¥n±sÈ�Kq�³K��±Lz±K�³KÈ��¶/¡�VyK
n­½´k�m´_³�V¢ª®­�r½Å³�{m´/_³�r/O�³�V/yK�|/½mqKm�V��±L/z±KÈ�­�¶/¡È��,m´/k�n/±K´W

|yK´g�³�Nª��,¨���¯?�qm�-n²¡�µqKmK�Kq�²c�Uq´�¾±L/z±K�°È�­È��µqKmK�¬/·�Kq�¶/�­L_�n/±K´W
n²¡��Kr/O�UKmLP��«L®W×�­B/W¾S�³�§L/®¡�°¾¶/y�µ´/_³�qm�¯L/z±K�V�r/~�¶±L¥��V/yK�q´¡p/­�×

� ©�KsÈ½�,�������,������ �
S�³�V©Kn��xS¾¶©´�­�³m�,V�r~�¬/·qm�³��PWr/­�0Æ­L/¡�×�²W/¾µn��µL¦X/ym�qm�¶/¡�n/±K

X�r�­È��6�hW�,«ÆyK��½¢È�m�¯³nO½r¦×�mqKn±�¯L¢­K��V/ym�qKn­�rO�,³m�r·�/½OLÈ��¯L/z±K
¥n±s�qmÈ�mr�×��L®X_K�³È�Xym�³��´�g�¶O¾OLÈ�rWÅLO�¶O½Kr/¥�ng�°½|�L/·×�r/��×��³K

r�W½­��È��³�n±´}½n±ngK³�¨¡� ��n­�qm�¶�­L_�³�mr�½¶²�¶ª�L��×��,«Æ/yK�r�±�n­�×/½�L
¶�­L_�¯L®·�³n¸­�××rWÅLO�¶O�,½Vym�sK�ng�°�½OLÈ�Kr/¥��6�hW�¶O½|�L/·×�r/��×��m´/k

­È�K�³�nyq½¶�­L_�qm��­L_�V©Kn���6�hW�¯L®·�°�³n¸­�××�VyK��­È�O¾²¾K�¶/¡�¬/½�,³m�°
½�� ¾²¾n±qKm�ngK³�V�� �

mr��r·×�¶�­L_�sK�±Lz±K�×È¡rW�,¾³�N½µv�K×�Kr¥�sK½|�L·×�r��×��mKn�X/yK�¶¡�mqKm
r�W�Kq�mr��r·½­��È�n²¡��¯?��r\¡Kn/g�L/W�mr/��r/·�¶/¡�µL/¥¡rW�m´/}��/6�´­�¯L/¢­K/¾�N

L®W½r���UÆ×�³½µv�L/²�­�¶/O�V©Kn/��,n²¡��6�h­�¨®��qm�Kq�m´k�××�L/��K×��r/·��/g
o×�S��6�hW�,�g¾L¸±�¶O�³K�,°®��qm�³�VyK�µmr¡�Kn½S�V¾L��³�V�r/~/½�V/ym�§L/®¡�V
½VyK�¶X�L��¯L²c�L·mL¸±�¶¡×��L®X_KÈ/O�µsKn/±K�r/·�,¾|�L/®W��/6�hW�V­n/k�qm�r/W½�UÆ

r��×�qKr��mKr�K�¥¾L}�Uq´��¶O�mr��r·�,mr½¶Xz�rW×�´k���´­�qm½�¶O�¶¡�¶X�r¥�qKr��|
��³�qm�mr��r·�°X�r¥�qKr��UKsK´­¾L}�V½¶Xz�´k�×½L²�­�¶O�V©Kn��,|×��°X�r/¥�qKr/�

c�r·¾t×���6�hW�{m´k���´­�qm½K�³�VyK�¶X�L½·L­�¯L®·�°¾S�V¾±�V�r~/¾V/z·�t���L/O
K½O�°¾±�¬·Kr��§KnX�K�³�V©Kn��LO�t_�,UmL�y�,¯L¾L½mr/��m´_³�qm�r¥K�¶c�-n×��³�§Kn/X�K

?�¨�Lg�V©Kn�½�y�Kq�³K�,n¾±�¶�­L_�³�n²­L±�n¾K�t/½/²c�°¾�-V/yK�°½/²�È��¯³qm�qm�r/¥K
¬¢g�§KnX�K�³��z��³�V©Kn��¶�­L_�L_�rO�q´­K�³�m´}�L­r�½XyKq�µL¦¾¥�qKr��m´k�°¾�,n±r
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¶�­L_�,¶�­L_�¯?�K×�S¾�y�,¶X�r~¾V/yK�¶±ÅmL��³�n��³�,UmL�/y�,q´/h­�x/S�/y¾Kr/O�r×�
VyK�§n��³��z��,¯?�¶O�§´�³��~®_¾n×,�������,������K½K�qm�¶¡�VyK�°/½�sK�,{r/¦±�°

P�W�µL¥�,V©Kn�¾¥n±s�¶O�rÈ�­È�m´}��ǃťɕź�ƷƁƣƹŤ���,×n­?�È®¾®W�������,�����¯L®·��¶¡�¶±´¥
P�W�¯?�sK¾qL¦Xyq�,s´��¶O�r×�¶O�V­Kr¡�³�rWrO�¯K´²�½`y�°¾±�³�¶¾¢È�V/yK�µn/}��È/®¾®W�

�,×n­?�������,����� �
K�rO½L/®¢g�Nª�K�mt±�,wLyK�°×�­Æ/yKÈ��qm�¯?��/6�hW�³�,V©Kn/��,ÈOKqL/��¶/ª®_sK
¶�­L_�r/~O�××ª/�K�q´/h­�,È��UmL�/yS�³¾V/yK�V�r/~��¯m´OmL/�OK³o�S�³¾d/¾¥nÈ�L/·×�
¶©´�­�­�NPy�V©Kn��×È�S�ULgLy�³�mL�OK�«L®W�m´}¾/O�¯?�¯³n/O�,V�r~È��sK�¬/�K�-n/}LO�L/²�­

mr��f�y×�¥n±sÈ��¯Lz±K½L��L®X_K�f�yÈ�¥n±sÈ�³K��L�½S�V¾K�qm�V�r~/½�V©Kn/��,¬©L/��°
S�³�UmL�y�«K´��³�VyK¾È­���hW�V©Kn��¶O�,V�r~�²d®·�-nOL½¾¶/�­L_�qm�V©Kn/���6�hW�°��×

�¾Sr¾LO�0LyLyK�³�mqKn±�¯L¢­K�¶X�r~½XzÈ�K�qm½°�¶/OL\­�¶/O�Kq�V©Kn/��L/_�S�×¾�x¢�r/O�³�V�r/~
mr¡��r��� �

ŔČŞĄő˨ãĚŞá˨ ˨

r~¾S�¯L¡qK�³��Kn·K�³�er/��¶/O�ÈOL¾X/ym�V/¸_�ÈOKqL/��µL¥n/½m�sK�¶/±ÅmL��ÈyL¾y�V�
¶//½r�±�qm�´//±�È½´//¦©K��¶//©L�­�°//½K�{qL//¦±��n//·�,¶//±ÅmL��È//yL¾y�V�r//~¾S�¯LP¾X//~S�×� �

VyK�µm´O��×mL/¸X_K�×r/�±�M´cqL/c�sK�,qLX/}´±�°½K�qm��µmL�X/yK�È®X/z¾y�³�È/ª¾ªhW� �
n}��L/¾O�V®/z��qm�,¶/©L�­�¯K´/²��L/O��PWr/­�¬¾·L/�­�È/yqrO�sK�xS�V�r/~¾S�,�Kn/·K�¯� �
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