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½vÀ¬§�½Z·�µ%Y¹��¾«M�_uZ¯��¾«M�±%¹zdÀ³��¾«uZ^c�­ºÀ³º¯M��[M�yu�©º¬p¯�±%¹zdÀ³�S+

¶¯v¤¯
µZÀ-�½y¹z��z�Z´��{Y�±%¹zºdÀ³b�Yyu�¾°¸¯�yZÀ�]��¤³�¶§

uyYu�µZÀº- ¶º¿x�c�L|k �ªÀ�¹z¬§�±Z°dsZ��L|k�yu�z�´��²º¿Y
Z·vÀºº�Y�¦ÀººX¬§º³�¾³Z°dsZºº� \À§zººc�'1$¹51$�¹yu

²ÀXc¹zº� ±Z°dsZº�µv°��½Zº·�º¤³uyYu�½Y�²À´$°·�¿Y|�Y
¶º�¿y�`�º�ºc�¹ bÀº«Z���µv´º·uµuº]�yu�¹z�Z´��z¿Z��[xk

¾º¿Yx�b�Y�{ZÀ³�uyº¯�Z·�aYyvÀ·º]z§��zº�¯�½Yzº] ¹ ��ÏÍ��
±%¹zººººdÀ³�uyººººº¯ yu�µvºººº� ­Zººººl³Y��·¹&ºººº�{Y��Àºººº]

æ�]¥Zs�yZÀ�³Yu�¹ ±YuZd�Y��½zd§u�½ºl�³Yu�\Àczc�¶¾�Z´��½{y¹Z�§�µv¨�³Yu��{YzÀ��µZ.�³Yu�
ç�uZd�YaZcZ^³�mÈ�Y�¹ b�Yy{��½{y¹Z�§�µv¨�³Yu��{YzÀ��µZ.�³Yu�
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ÑÍ

z�Z´��z¿Z�b�Y�{Y�zd�À]�±%¹zdÀ³�uº^°§��±yv¯�½{y¹Z�§�yu
z.¿u�z�´��z·u¹vp¯�ª¯Z���§v�Z]�¾¯�v�y�µv´´�¶]�z�´��²¿Y

¶¬Àº�¹�¶º] uZº¿{�yYvº¤¯uº��¾¯�[xk�¥Zs�{Y�±Z·ZÀ-�²¿Yz]Z´]
uZ d�Y�ª]Z£�±%¹zdÀ³�²Àº¯PcµµZÀ-�¶´À¸]�v�y�½Yz]�¥Zs�yu�¾�Z§�

µ&º¿¹�bÀº°·Y�{Yb�Y�yYuyºsz]�½Y�Ï��¶]�¶kºc�Z]��º�º¯�²¿Y
[M�¢¿z��{Y�±%¹zdÀ³�½¹yyv·�b«º¸�½¹v]M���¿Z�z���¾¿º�

�5XQRII�½zdºº�À]�bÀºº°·Y�{Y�vÀ�ºº�c�¹ ¾ºº¿Yu{�aYzºººdÀ³��
bº�Y�yYuyºszº]�Ï¹ÎÒ��z�´��²¿Y�¶§�bº�Y�­{Ç�²¿Yzº]Z´]�

¾º¿Yx�yYzº¨c�¶º]uºº� ¶�Zº�Y�¥Zºs ¶º]�¾º¯ ±%¹zºdÀ³v³Yºc
¶º]ayºº�1+�+zº] {Y�¶]�µZÀº- ½Zº·Y¶]�Z¿�µv��uyY¹�z �°c

aYzºdÀ³�ayºº��¢¿z��{Y�©º¬p¯�¾«M�aZ^À§zºc Zº¿ ¹ ­ºÀº³º¯M�
uºº� iyZºs ¶º�¿y�aZpº�zc�+z]�¹ qZ��{Y�µv��iyZs�[M

µZÀ-@¢¿z�c��*XWWDWLRQ�>b�Y�±%¹zdÀ³�½¹Zo�|À³��ÎÎ¹ÏÍ��
u ±%¹zºdÀ³ª¨º� ¶ºº] ¥Zººs yuyYu�uºººk¹�¾ºº ¬dt¯�½Zºº·¹

bÀº¬]Z£½zºÀ-�µzº¸]{Yb�À³�±Z�¨¿�µZÀ-�½Yz]�Zº·ª¨º� ²º¿Y�
[M�yu�©º¬p¯�¹ ¾«uZ^c��¾«M�±%¹zdÀ³�ª¯Z��±%¹zdÀ³�½Z·�ª¨º�

�aYzºdÀ³�¹ ­ºÀº³º¯M�{Y�¾��]�¶¬À�¹�¶] µv��bÀº^hc�­ºÀº³º¯M�¹
}yb�Y�¥Zºs ¾cZ¨À¬Àº� ½Zº·�±%¹zdÀ³�Z·�ª¨��²¿Y��º°l¯�

¥Zs�ª§¾¯�ªÀ¨�c�Yy�v·u�Î��
¹ zÀÀ�c�¾.³º.#�¹ ±%¹zºdÀ³�½Zº·ª¨º� �º¿{ºc�{Y��Èº�Y
²dsZ��²�¹y�¶]�v³Yºc�¾º¯ ¥Zºs yu�zº.¿v¨¿�¶º] Zº¸³M�ª¿v^ºc

¦º°§�¶³%¹zºdÀ³�½Z·uºº§ bº�º³z�µuzº§Z°´·Yy�¹º¿½Yz]�¾
uy¹Mzº]v�Z]�Z¸³M��zº�¯�yYvº¤¯��¶´À¸]��z�¯�yYv¤¯�®À�´c�Z]

¾º¯½%zº³Y�²dº�y�yvº· {Y�±Yººc�¯z��²dsZ��µuº«M�{Y�|À³�¹ ¶¿Z
½zÀ-º¬k�b�¿{��Àp¯z§u�

�¹y¾ ¬dt¯�½Zº·½Yz]yZ§�¶]�±%¹zdÀ³�½Z·�ª¨��½zÀ-�µ{Yv³Y
¾¯u¹y��¹y�²¿Yuz§�®À�¤c�µv°��¶d�u�¶��¶]�±Yºc�¾¯�Yy�Z·�

�º«Y�¾dº�¿{�½Zº·�¹y�%LRORJLFDO�º·¾º] Zº¿ ½{Yº¶§�½{Yº·
¶]�²À�¯�av¯�¦¿�yu�Yy�µv��¾³v�¯�¾«M�±%¹zdÀ³�À³º¯M�ayºº­º

À³º¯M�Z¿�aYzdÀ³�¹º�³�­ºº¾¯�±Zv·u�ÎÏ�ÎÐ�ÎÕ�ÏÏ¹ÏÔ��
[�¾º«M�_uZ¯�{Y�µv��¾³v�¯�±%¹zºdÀ³�{Y�¾º�t]�½zºÀ-�µ{Yvº³Y

¾¿ZÀ°À��uYº¯�¶¬À�¹�¶]�¥Zs�Ï�Ö�ÎÍ�ÎÏ¹ÎÐ��

i�¥Zs�¾³v�¯�±%¹zdÀ³�®À¤d�¯�½zÀ-�µ{Yv³Y�Ô��
c ayº��¶]�¥Zs�¾³v�¯�±%¹zºdÀ³�µvº°��½Zº·ª¨º�¾«uZ^

��Ñ1+�[M�yu�©ººº¬p¯�>È¯Zºº§ ���è12�d¿zdÀ³�¹ºººº¾��ç12�
bº�Y�¿º�º³ ª¨º� ¥zºpc�¹ ¾º¿Zº¾cYzdÀ��è12�¿{ºµuº]�uZ�

¯ ²¿Yzº]Z´]ºº³Yºc�¾º�Y�¶]�¹ µv��¶d���¾doYy�¶]�vº¢¾´À¿Z��½Z·
v]Z¿�©Z¤dº³Y�¥Zºs�¾«uZ^c�ª¨��¶§�¾«Zo�yu�½Z·vÀWº¬§�[xk�

u ½zd°§�¾¿Z¿º��¹ µv��¥ZsuyY�®·²À´#½zd§Z]�¶¬À�¹�¶]½Z·
aYzºdÀ³dÀ³�¶º] {Zº�º^c�aYzº� ª¿vºk ¶§�²¿Y�Z¿�¹ µvºÀ-�[xºµZ

¾¯uº��b�Y�|À#Z³�¥Zs�yu�>Çº°�¯�¾d¿zdÀ³�ª¨��¶§�²¿Y�z.¯�
¯Mº§ Z¿�­ºÀ³ººo ½Z·uººÀ³º¯M�½¹Zº¥Zs�¶]�­ºs ½Z·ºZ¿�¹ ¾h´

v�Z]�µvº� ¶�Zº�Y�¾º¿ZÀ¬£�ÎÖ��²°��yu²À]�v³Yºc�¾¯�­ºÀ³º¯M�
¶º¿Ç}y�{Y�¾ºsz]�½Zº·½Zº·Ï�Î�º�s�¶º]¾¯y¹�¹ bÀ«º§
À¬¿Yºb�¨À¯º¶cYyvÀ·�½Z�� ²¿Y�¶§�uº��bÀ^hcº¯M�Yy�ª¨º­ºÀ³º
zºÀ�¾º«uZ^c¾º¯v´¿º-�ÎÑ�ÎÖ�ÏÎ¹ÏÑ��±%¹zdÀ³�²À]�a¹Z c

¾«uZ^czÀ��¹ ¾«uZ^c��©º¬p¯�½Zº·ª¨º� �ºº°l¯�¹ ¥Zºs ªº§�
À³�¾º«M�ª¨º�º°���ºt]�¶º§ bº�Y�±%¹zºdºª§�±%¹zdÀ³�µvYy

¯ ªÀ¨�cº¾v·u�Ô��¢�Y�yu�¾«M�ª¨��¾^�³�yYv¤¯¾p���½Z·
�Y�{Y�zdº�À]�¥Zºsºº¢²¿zº¿{�½Zº·±Mbº�Y��±M�©Zo�ª¨��¶§

¾¯�zd�À]�¾´À¿Z��½Z·�¢�Y�yu�¾«uZ^czÀ�v�Z]�ÏÎ���yY|-�z]�Z´]�
�³ºÀd�Yº±º�ÏÖ�·ª¨�º«M�±%¹zdÀ³�½Zºµv³zÀ-�z]�yu�¾¯Mºº´À
�vÀºº�YyYu�²Àºº¯M�½Z·v´ºº£ºº¯ºÀ³º¯M��vÀºº�Y�yu�©ººº¬p¯�zººÀ���¾

��$FLG�LQVROXEOH�1�]Z£�¹ººººººªÀ«¹yvÀ·ºººººdsZ´ºº�Z³�|ºº¶
��+\GURO\]DEOH�XQNQRZQ�1�v´d�·�

·¹&�±Z-v´Z]�½yZÀ�]�½zÀ-�µz¸]¾¿ZÀ°À��uYº¯�{Y��{Y�¾�t]�
�¯�ª]Z£�±%¹zdÀ³�Z]�¹ iyZºs Yy�¥Zºs ¾º«M�±%¹zºdÀ³º±v��¾³v

º�¿{ºº� ¶º] ¾dº· ayºº¾]�Z¿�½{Yº¤¯�½{Yº·ºZµuz§�¶�¿³Yºv�
d�Yº ³Zº�Y�¹ uyººbÀ°�ÏÕ�yuÓÏsº·M�¥ZºÀ�Y�¹ ¾¨ºZ]�½v

À�Zd��aZ´.´¯z��{Y�µuZ d�Yº� ½vÀ�Y�®º�¿Z�§Y�ª]Z£�ª¨���µv
¶]�±%¹zdÀ³�²¿Y�¶§�v³uYu�±Z�³�¹ µuzº§ iyZºs Yy�¾º«M�±%¹zºdÀ³

�¹y�Z]�¾doYy¾d�¿{�½Z·�¾¯�¾³v�¯�uº��·¹&�±Z-v´½z.¿u�
� ²¿Y�{Y�|À³º] yu�ª¨Z·�¾�yz½d�Y�uºs�ºv³uz§�µuZ �Î�Ï�ÎÐ

¹ÎÔ��°·�¹ }YuZ·º¨º±YyZ�ÎÑ��Y�yuºp���¢ºs ¾º½Z·�¥Z
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ª¨���¿{ºc¥Zs�yu�±%¹zdÀ³�½Z·±Zd�Y�b�§�bpc�¾¨·M�½Z·}yZ����

ÑÎ

¤¯��¾º¨·Mººº¨��²¿Y�¾^�³�yYvºª�ª§�±%¹zdÀ³�¶]�b^�³�Yy
Ö�Õ¾º¨·M�zºÀ��½Zº·¥Zºs yu�¹ vº�yu�Ð�Ôb�u�¶]�v�yu�

vº³uy¹M�±ZÀ°¿z§�¹ ¾º]zh¿�Î�yu�Yy�ª¨��²¿Y�¾^�³�yYv¤¯ÎÑ
M ¥Zºs ½zº�}yZ��±Zd�Y�±{u¹yu�v��z¿{�¶¤�´¯�¾¨·�Î�ÎÏ

v³uzº§ �yY|º- vº�yu�uyº ³Zd�Y�ÏÓ�yuÓÏ¹ ¾¨·M�¥Zs�
aZ´.´¯z��¶¬À�¹�¶] Yy�±%¹zºdÀ³��¿Zº�§Y�ªº]Z£�ª¨º� �½vÀº�Y
Z]�±%¹zdÀ³�²¿Y�¶§�v³uYu�±Z�³�¹ µuz§�iyZs�µv��¾¿ZÀ¬£�®Àº�Zd�

±%¹zºdÀ³¾´�¯��Z^cyY�¾d�¿{�ayº��¶]�±v��¾³v�¯�ª]Z£½yYu
uyYu�ª¨º� ²º¿Y�|ºÀ³�½zº.¿u�±Z-v´·¹&º�{Y�¶]�Yy�±%¹zdÀ³�yZ§
¶d�z-v³Y�Ï�ÎÐ¹ÏÐ��

±YyZº¨°·�¹ ,´Àº��ÏÐ�yu�Yy�ª¨��²¿Y�¾^�³�yYv¤¯ÏÍ¶³º°³�
v´º· ¾º¿ZÀ¬£�½Zº·¥Zºs {Y�Õ�ÏÏµuz§��yY|-�vº�yu�v³Y�¹ º¬³ZÀk

zº´¯z]�ÎÏ¹ÎÐ�yuÐÍZ]�¾¨·MzÀ��¹ ¾¨·M�½Zº·¥Zºs {Y�¶³ºº°³�
uZ dº�Y½Z¯u�yu�v¿zº¬§�®Àº�Zd��{Y�µÎÍÍuYz-�¾d³Z��¶kyu��{Y�¾¬¨��

¾^�³�yYv¤¯�¹ v³uz§�iyZs��Yu�v¿z¬§�®À�Zd��­Zº³ ¶º] Yy�±%¹zºdÀ³±M
YyÖÐ�Í¶º] vº�yu�vº³uy¹M�bº�u�¦º] ²d¿zº] ¹ ­YºÀº�Z¯YyZ��ÏÎ�

½vÀ�Y�½Z·�¥Zs�¾p���¢�Y�yu�Yy�±%¹zdÀ³�½Z·�ª¨��¾^º�³�yYvº¤¯
¾º¯¾º�¾º��yY|-�ayº��²¿v]�¾�v³uz§��¾«MÖ�ÕÑ^czÀ���º¾«uZ
Ó�ÎÐ­Yv§z·�©º¬p¯�¹ ¾«uZ^c��Ð�Ív�yu��

±Yzº¿Y�yu�¶]uyº¯�¦¿�|k�µv��z�d´¯��yY|-�¿{ºc�{Y�½Y
b�À³�}zdº�u�yu�±%¹zºdÀ³�½Zº·ª¨º��±ZÀ°¿z§�¹ ¾]zh¿�Î�

yu�Yy�±%¹zdÀ³�½Zº·ª¨º� �º¿{ºcÎÑ¾¨·M�½Z·�¥Zs�{Y�½z��
] }yZ��±Zd�Y�±{u¹yu�v��z¿{�¶¤�´¯µuz§�¾�yz¹³v³uYu�±Z�

½vÀ�Y�aZ´.´¯z��¶¬À�¹�¶] µv��¾³v�¯�±%¹zdÀ³�¶§�\«Z��ª¨��
¥Zºs ²º¿Y�yu�±%¹zºdÀ³¾¯�ªÀ¨�c�Yy�Zº·v·u�¹ ¾]zh¿��·¹&�

±ZÀ°¿z§�Î�uº]�}yZ��±Zd�Y�½Z·�¥Zs�{Y�¾¨#º§�µu¹vp¯�yu�
²°º� yu±%¹zdÀ³�½Z·�ª¨��½zÀ-�µ{Yv³Yyu�±Zº³M���¤����{Y�

¿ZÀ°Àº� �¹yº¾µz¸]½zÀ-µuz§�v³Y�l³Y�²¿Yz]Z´]Z�·¹&��¦¿�­
d�-º¤�´¯�yu�µuzº�À�¹�¶s {Y�½zcºd�Y�½Z·�¥Zº­{Ç�}yZ��±Z
º]¶¾º¯ zº�³vÀº�y��v·�Z]�z�Zo��·¹&��²¿Yz]Z´]¶]�z¿{�½Z·

vº¯M�yu�YzºkY�Î�±%¹zdÀ³�½Z·�ª¨���¿{ºc�¾º]Z¿{yYZ]Ö�¹y�
yu�¾¿ZÀ°Àº�½yZ°��}yZ��±Zd�Y�½{y¹Z�§�®¸¯�½Z·�¥Zs�{Y�

Ï�uy¹Mzº]¾-&¿¹�Z]�Z·�ª¨��²¿Y�²À]�¾.d�]�®·�¹ ¾¨¿|À��½Z·
¹ �¥Zs�¾º¿ZÀ°Àº�Ð�¶]¶«uZ�¯�±uy¹M�b�u�À��½Yz]�¾¿Z·¾´À]

Zº] Zº·ª¨º�½zÀ-�µz¸]¾-&¿¹�{Y�¥Zs�½Z·�\Àczc�²¿v]�²°��
yu�±%¹zººdÀ³�½Zºº·ª¨ºº� bÀ�ºº�¹�¾ºº�yz]yZ°ºº�{Y�½zdºº�À]�

�º´d¯��¿Yz��Zº] ±Zdº�Y�½Zº·¥Zºs¾.d�]�®·��zc¶«uZ�¯�¹ Z·½Z·
ª�Zo�±ºÀ�z-y�uº]�v·Yºs�yYuyºsz]�½zd�À]�uZ°d�Y�n���{Y��

�¹y�¹ uYº¯Z·
yZ°º�ÏÒ¾p���¢�Y�{Y�¥Zºs ¶³ºº°³��ÍZc�ÏÍ¾d³Z��½zd¯�{Y

_uZ¯��ª§�±%¹zdÀ³�±Y|À¯��Zp«�{Y�¶§�}yZ��±Zd�Y��¬dt¯��Zº¤³
v³uº]�a¹Z d¯�¾¿ZÀ°À��¹ ¾º¨¿|À��½Zº·¾º-&¿¹�zº.¿u�¹ ¾º«M�

¹ [Ztdºº³Y¦ºº«Y {Y�yº^ºº� ¹ Yººº· yu�±uzºº§ ¦ºº�s�{Y�~ºº�Ï
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ÑÖÓ ÓÒ�ÏÍ Ð�ÎÒ ÍÕ�Õ ÒÍÓ 7&3 §¦¨�ºÎ ÎÍ
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�¹y�²¿Y�yu�¿y�%º ¿zd³Z��`«º«�yu�¥Zs�­z-�¦¿�{Y�v�]�¹ ¶dt
±uzº§ ¶�Zº�YÏÒ¾º¬À¯�¶]�©Z¯z³�¦¿�vÀ�Y�¦¿yº «º��zdÀ«av¯
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%º ¿zd³Z�ÏÒ¾¬À¯�aZ´.´¯z��®À�Zd��©º¬p¯�zdÀ«ÍÒ�Í¶§�©Z¯z³�

yuµu¹|�Y�µv��¶À¸c�©Z¯z³�¦¿�vÀº�Y�¦¿yº «ºº�v��{Y�v�]�¹
¦º¿±uYu�±Zº¨c�b�Zº��v¿uz-�%º ¿zd³Zº��¾¯ºÀ³º¯M�±%¹zdÀ³

Y zºgY�zº] ¾kYztdº�YvÀ�§¹yvÀ·�®¿v��Z]�¾«M�_uZ¯��¿Zº�§ÎÍ
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aZ´.´¯z��¾¿ZÀ¬£�©º¬p¯�¶¬À�¹�¶º] ¾º«M�_uZº¯�¾¿ZÀ¬£�aZ´.´¯z�
µv���ÎÐ¹ÏÓ��
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aZ´.´¯zº� ®Àº�Zd�b�Y�yZ°Àc�v��¾¯ºÀ³º¯M�±%¹zdÀ³b�u�¶]
µv¯M½yZt]�zÀ�¤c�¶¤À£u�yZ¸#�¶¬À�¹�¶] ¾«M�_uZ¯��¿Z�§Y�zgY�z]�
Z]0J2v��uy¹Mz]�

Zº] ®º· zº.¿u�¾º¯z-�¦º¿ ¶³ºº°³�¦º¿ÎÍ¾¬À¯�zdÀ«®¿v��
vÀº�§¹yvÀ·ÏÒ�Í�aZ´.´¯z��®À�Zd��±uz§�¶�Z�Y�±¹v]��©Z¯z³�

¶º]Z]�¶¤À£u�yZ¸#�av¯0J2¾¯ºÀ³º¯M�±%¹zdÀ³�¹ ½yZt]�zÀ�¤c�
µvº¯M�bº�u�¶º]µ{Yvº³Y�½zºÀ-v��ª]Z£�±%¹zdÀ³�Yy�±%¹zdÀ³�²¿Y

v´¿º-�ZÀ¬£�yu�|À«¹yvÀ·�1$2+1%��
µ{Yvº³Y�yYvº¤¯�¹u�a¹Zº cÀ³º¯M�±%¹zdÀ³�ÇZ]�µv��½zÀ-¾¯º

¾«M�_uZ¯��¿Z�§Y�zgY�z]�µv��Z·yb�Y�%2;�1%��

�¹yÖ
³Yºººµ{YvdÀ³�½zººÀ-ºººÀ³º¯M�±%¹zº�¯�¾ºº¯ººººº� ¾ºº³vº{Y�µv
dÀ³ººº«M�±%¹zºººººs ¾ººººº�¹�¶ºº] ¥Zºd��¶¬Àººº�Zºº¬§�®Àººººv¿zÏ
¯ººººyÇº�+27.&/1�¶º]½Z¯u�yu�b�Z��yZ¸#�avº¯ÎÍÍ

uYz-�¾d³Z��`kyu�ÎÏ¹ÎÐ��
�¹y�²º¿Y�yu�Ðº] ¥Zºs ­zº-ZÏÍ¾º¬À¯�v¿z¬§�®À�Zd��zdÀ«Ï
½Z¯u�yu�yÇºº¯ÎÍÍ¶]�uYz-�¾d³Z��`kyu�yu�b�Z��yZ¸#�av¯

dº�uºµZ.7HFDWRU�$%�%ORFN�'LJHVWLRQoººµuYu�ayYz�ºv�
¯M�±%¹zºdÀ³ºZ]�½yZt]�zÀ�¤c�¶¬À�¹�¶] ¾¯ºÀ³º0J2µ{Yv³Y�½zÀ-

v��
¶³ºº°³�¦º¿ÐZ]�z.¿u�¾¯z-�ÏÍ¾¬À¯�v¿z¬§�®À�Zd��zdÀ«ÏÇº¯�y

Zº] ±uYu�ayYzºo ±¹vº]0J2±%¹zdÀ³�¹ µv��½yZºt]�zºÀ�¤c�
µ{Yv³Y�¥Zs�¶À«¹Y�¾º¯ºÀ³º¯Mv¿uz-�½zÀ-�µ{Yv³Y�¹u�a¹Z c½zÀ-

±%¹zºdÀ³®À�Zd��Z]�¶³º°³�±uYu�ayYzo�zgYz]�µv��Z·y�¾º¯ºÀ³º¯M�
v¿Yz¬§b�Y�

yuuy¹Mzº]yYz¨c�¶��{Y�±%¹zdÀ³�½Z·�ª¨º�µuZ d�Y²ºÀ.³ZÀ¯�¹
] aZ^�Zp¯�yu�Z¸³M¶v��µuz]�yZ§��sZ�`¯Z³z]�{Y�µuZ d�Y�Z]�Z·

½yZººº¯M0LQLWDE¹6366±ºÀºº�z-y�¢¿zºº� {Y�¹ºº·µuZºº� ½Z
sº-&¿¹�Z]�¹ z.º¿v¨º¿ Z]�µzÀ�d¯�v´º# ¹ ¾º�º¾½Z·¥Zs�]y

v³v��µuYu�
�¹y�`�Èsµ{Yv³Y�½Z·uyº¯�±%¹zdÀ³�½Z·�ª¨��½zÀ-�¾�yz]

©¹vk�yuÏb�Y�µv��¶WYyY��

fp]�¹ j¿Zd³
­Zº³µuy��½zº�¾-&¿¹�{Y�¾ºsz]�j¿Zdº³ ¹ ½v´º]¹ ¾¨¿|À��½Z·

¥Zºs ¾¿ZÀ°Àº�uyºº¯ ½Zº·¾º�yz]¶´¯Yu�¹ ²À.³ZÀ¯�Z]�µYzº°·�
©¹vk�yu�±Zº³M�aYzºÀÀ�cÎb�Y�µv��µuYu�±Z�³��±Z°·¶§�¶³º-

º¿u¾º¯ µvuº��¾-&¿¹�¥Zs�¾¿ZÀ°À��¹ ¾¨¿|À��½Z·¶´¯Yu�{Y�Z·
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zº´¯z]�¹ º¬³ZÀºk�ÎÐ�¥Zs�yu½Z·aÇZ¿Y�Yº¿Y�¾¨·M�¹ ½vÀ�Y
Z¨¿zº¯M�µvpdº¯�²Àº.³ZÀ¯�671Yy�ÏÎÒÐ¾¬À¯�­z-º¬À§�yu�­z-

v³uzºº§ �yY|ºº-�²Àºº.³ZÀ¯�±uººº] ÇZºº]671�yY|ºº- yu�½Zºº·
·¹&�±Yz.º��µuzº]­Zº³¶º]¥Zs�²¿Y�yu�uZ¿{�¾«M�_uZ¯�\^��Z·�
¶º]¾¯�zd�À]��yZ]�¹ zd°§�¶³ZÀ«Z��½Z¯u�²À.³ZÀ¯�bº¬�v�Z]�Ð��

yu�}yZ��±Zdº�Y>Zd^�³�½Z¯u�Z]�¦�s�¶°À³�¹ ¦�s�¶¤�´¯ÇZ]�
º� �º£Y¹ºµvbº�Y��¿Yz��¾º«M�µuZºº¯ �º°lc�½Yzº] ²¿Yzº]Z´]

uyYv³�¾]ºº¬�¯�
½Zº·ª¨º�13+(1¹1.&/�±Zº�³�>È¯Z§�ª¨º� µv´º·u

p¯º[M�yu�©ººº¬�dÀ³ºººaYz�bºº�Y¹¥Zººs yu¯ ½Zºº·ºººuyº
¾ºº�yz]¶]\Àczc{Y�ÏÒ�ÎZc�Í�ÑÏ��²À.³ZÀ¯�Z]ÓÔ�ÎÎ�¹ÕÒ�Î

ºcZÏÒ�ÑÍ��²À.³ZÀ¯�Zº]Ñ�ÎÒ�¾¬À¯zÀÀ�c�¥Zs�­z-º¬À§�yu�­z-
¾º¯v´º§�©¹vkÑ���¶]�²À.³ZÀ¯�¶]�¶kºc�Z]uyº¯�yu�µv¯M�b�u

�¹y�¹u�zº·º¿u¾º¯ µv¥Zs�Z]�¶�¿Z¤¯�yu�¶§�uºº�¢�Z´¯�½Z·
b�Y�zcÇZ]�±M�yYv¤¯��[º�zº¯�²d¿z]�¹ ­YºÀ�Z¯YyZ�¦]�ÏÎ�yu

¥Zºs.³ZÀ¯�½vÀ�Y�¹ [º�z¯�¢�Z´¯�½Zº·� ²Àºª¨1.&/Yy�
Ï�Ð¾¬À¯�µuz§��yY|-�­z-º¬À§�yu�­z-v³Y�¾«Zo�yu�¹ ¾]zh¿�¶§

±ZÀ°¿z§�Î�¥Zs�yud�Y�±{u¹yu�¶¤�´¯�¾¨·M�½Z·º� ±Zº}yZ�
À¯º.³ZºÀº� ²º·ª¨º½Z13+(1¹1.&/�] Yy�º¶\ÀczcÓ�Ô¹
Ð�ÎÓ¾¬À¯�¶]�­z-º¬À§�yu�­z-v³uy¹M�b�u�
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ª¨���¿{ºc¥Zs�yu�±%¹zdÀ³�½Z·±Zd�Y�b�§�bpc�¾¨·M�½Z·}yZ����

ÑÒ

©¹vkè�c ½Z·�¥Zs�±%¹zdÀ³�yYv¤¯¾�yz]�bp�PJ�NJ����¬dt¯�½Z·��¹y�Z]�µv��½zÀ-�µ{Yv³Y��
�¹y�µyZ°�æ ¥Zs�µyZ°�

Ö Õ Ô Ó Ò Ñ Ð Ï Î
ÐÍ�ÎÖ ÕÍ�ÏÐ ÎÍ�Ö ÔÒ�ÏÒ ÐÎ�ÎÒ ÐÍ�Ó ÔÒ�Õ Ò�Ð ÒÕÕ Î
ÍÍ�ÎÑ ÑÍ�ÎÒ ÒÍ�Ð ÏÒ�ÎÖ ÏÒ�Ò ÎÍ�Ï ÍÍ�Ô ÑÒ�Ð ÑÑÒ Ï
ÖÐ�ÏÎ ÓÍ�ÐÐ ÖÍ�Ñ ÒÍ�ÐÎ ÏÒ�ÎÖ ÐÍ�Ó ÏÒ�ÎÏ ÍÍ�Ó ÔÑÓ Ð
ÔÐ�ÏÑ ÍÍ�ÑÏ ÔÍ�Ô ÒÍ�ÐÎ ÍÍ�ÎÑ ÏÒ�Ò ÒÍ�Ð ÔÒ�Ï ÕÔÏ Ñ
ÔÐ�ÏÑ ÑÍ�ÑÐ ÒÍ�ÎÍ ÏÒ�ÏÓ ÒÍ�ÎÑ ÎÍ�Ö ÍÍ�Ô ÏÒ�Ï ÕÒÓ Ò
ÏÔ�ÎÔ ÏÍ�ÐÏ ÎÍ�Ö ÏÒ�ÏÓ ÒÍ�ÏÑ ÍÍ�Ô ÒÍ�Ð ÏÒ�Î ÔÑÖ Ó
ÓÍ�ÎÖ ÓÍ�ÐÐ ÒÍ�Ð ÍÍ�ÏÎ ÔÒ�Õ ÔÒ�Î ÒÍ�ÎÍ ÒÍ�Ó ÓÖÓ Ô
ÑÔ�ÎÑ ÍÍ�ÑÏ ÐÍ�ÏÔ ÐÎ�ÒÍ ÑÔ�ÑÍ ÏÍ�ÎÕ ÒÍ�ÎÔ ÔÒ�ÎÎ ÕÖÒ Õ
ÖÐ�ÎÑ ÕÍ�ÐÔ ÒÍ�ÎÍ ÏÒ�ÐÐ ÐÎ�ÎÒ ÒÍ�Ð ÔÒ�ÏÖ ÍÍ�ÏÑ ÖÍÐ Ö
ÑÍ�ÏÏ ÏÍ�ÐÖ ÖÍ�Ñ ÒÍ�ÐÎ ÏÒ�ÎÏ ÔÒ�Î ÍÍ�Ô ÎÐ�Ò ÕÍÑ ÎÍ
ÓÍ�ÎÖ ÓÍ�ÑÔ ÎÍ�ÎÓ ÒÍ�ÑÒ ÔÒ�ÏÏ ÔÒ�Õ ÏÒ�ÏÓ ÒÍ�ÏÎ ÎÎÖÎ ÎÎ
ÑÔ�ÏÎ ÓÍ�ÒÑ ÐÍ�Ó ÒÍ�ÐÎ ÍÍ�ÏÏ ÔÒ�Î ÔÒ�Õ ÍÍ�Ö ÎÍÐÐ ÎÏ
ÑÍ�ÎÒ ÏÍ�ÓÍ ÖÍ�ÎÕ ÒÍ�ÑÒ ÒÍ�ÎÔ ÔÒ�Õ ÍÍ�Ô ÖÒ�Ò ÎÎÓÔ ÎÐ
ÕÍ�ÏÐ ÍÍ�ÔÍ ÐÍ�ÎÐ ÓÖ�ÒÑ ÏÒ�ÎÏ ÒÍ�Ð ÒÍ�Ð ÍÍ�Ñ ÎÐÍÖ ÎÑ
ÎÐ�ÏÓ ÏÍ�ÕÎ ÖÍ�ÎÕ ÒÑ�ÑÓ ÍÍ�ÏÐ ÒÍ�Ð ÔÒ�Õ ÍÍ�Ò ÎÑÒÍ ÎÒ
ÏÔ�ÎÔ ÑÍ�ÒÍ ÒÍ�ÐÎ ÐÒ�ÑÕ ÍÍ�ÐÒ ÔÍ�ÎÑ ÏÒ�ÑÍ ÍÍ�ÐÎ ÎÏÓÑ ÎÓ
ÕÔ�ÏÏ ÕÍ�ÒÎ ÔÍ�ÏÎ ÍÍ�ÒÓ ÔÒ�ÏÖ ÏÒ�Ò ÒÍ�ÐÎ ÐÕ�ÎÔ ÎÎÑÒ ÎÔ
ÍÍ�ÏÎ ÏÍ�ÒÐ ÐÍ�ÎÐ ÏÒ�ÑÍ ÏÒ�ÎÖ ÏÒ�Ò ÔÒ�Õ ÍÍ�Õ ÖÑÍ ÎÕ
ÎÐ�ÏÓ ÑÍ�ÐÓ ÒÍ�ÎÍ ÒÍ�ÐÎ ÔÒ�ÎÒ ÔÒ�Õ ÍÍ�Ô ÔÒ�Õ ÖÔÐ ÎÖ
ÐÐ�ÎÓ ÕÍ�ÒÕ ÖÍ�ÐÏ ÍÍ�ÑÏ ÏÒ�ÏÓ ÍÍ�Ô ÏÒ�ÑÍ ÍÍ�ÑÏ ÎÏÖÓ ÏÍ
ÏÔ�ÎÔ ÑÍ�ÔÎ ÎÍ�Ö ÐÎ�ÒÍ ÔÒ�ÏÏ ÕÍ�Ï ÕÒ�Î ÐÕ�Î ÎÐÑÍ ÏÎ
ÍÔ�ÎÐ ÏÍ�ÑÓ ÖÍ�ÐÖ ÍÍ�ÓÐ ÐÕ�ÒÓ ÏÍ�ÏÒ ÔÒ�ÐÓ ÒÍ�ÏÖ ÎÓÐÐ ÏÏ
ÐÐ�ÎÓ ÓÍ�ÓÕ ÒÍ�ÎÍ ÏÒ�ÔÒ ÔÒ�ÏÓ ÕÍ�Ï ÔÒ�Õ ÔÒ�Ó ÎÕÏÔ ÏÐ
ÓÔ�ÎÕ ÍÍ�ÖÕ ÒÍ�ÎÍ ÑÑ�ÓÐ ÏÒ�ÑÔ ÒÍ�Ð ÍÍ�ÏÕ ÍÍ�ÏÏ ÏÍÏÖ ÏÑ
ÑÔ�ÏÎ ÓÍ�ÓÎ ÐÍ�ÎÐ ÎÖ�ÔÏ ÔÒ�ÏÏ ÏÒ�Ò ÍÍ�ÏÎ ÍÍ�ÎÐ ÎÕÔÑ ÏÒ

æ�©¹vk�¶]�Z·��¹y�mz��½Yz]çuº��¶�kYz¯��

ª¨º�11+�¥Zs�¾¯º]�¾¯ºÀ³º¯M�±%¹zdÀ³�¾º´�¿��¾«uZ^c�yu
¥Zºsuyºº¯ ½Zº·¾�yz]¶´¯Yu�½YyYu�ÔÒ�ÎZc�Ï�ÏÒ²À.³ZÀ¯�¹

ÔÏ�Ó¾º¬À¯�º¬Àº§ yu�­zº-¾¯�­z-v�Z]�©¹vkÑ�¶�¿Z¤¯�yu�¶§
b�Y�zd°§�[M�yu�©º¬p¯�ª¨��Zº]�±YyZ¨°·�¹ ²À«Zd�Y�ÏÒ�yu

¾«Zº�Yy�ª¨º� ²ºº¿Y ²Àº.³ZÀ¯��v´ºº· ½Zº·yY{Ò�ÏÍ¹¹ ,´Àºº�
°·º±YyZº¨�ÏÐ�¥Zºs yuÀ¬£�½Z·º�v´·�¾¿Z³ZÀ¯ºy ±M�²À.YÑÍ

¾º¬À¯µuz§��yY|-�¥Zs�­z-º¬À§�yu�­z-v³Y��d³M�Ï�²À.³ZÀ¯

yu�Yy�¾º«uZ^c�ª¨º�ÎÏzÀ��¥Zºs¶À§zc�¾¨·MÎÍ¾¬À¯�yu�­z-
º¬À§¶]�­z-uy¹M�b�u�

¨��aYzÀÀ�c�¶´¯Yuª1+68/1�¥Zs�yu�uyº¯�½Z·¾�yz]
ÏÒ�ÒZºcÐÕ�ÒÓ²Àº.³ZÀ¯�Zº]ÔÓ�ÏÏ¾¬À¯�yu�­z-­z-º¬À§b�Y�

±ZÀ°¿z§�¹ ¾]zh¿�Î�Yy�ª¨��²¿Y�²À.³ZÀ¯�¾¨·M�¥Zs�yuÎÏÒ
¾¬À¯�yY|-�¥Zs�­z-º¬À§�yu�­z-z§v³u�

¯YuºÀÀ�c�¶´ºº� aYzºª¨1+2;�1+�ÏÒ�ÎÖcºZÏÒ�ÔÒZ]�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.4

.4
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

22
 ]

 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-fa.html


¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��®d ·�©Z��µyZ°�­yZ¸#��±Zd�¯{ÎÐÕÏ

ÑÓ

©¹vké�²À.³ZÀ¯�¹ ¶´¯Yu¾�yz]�uyº¯�½Z·�¥Zs�yu�±%¹zdÀ³�½Z·�ª¨��
¯¾^�³�yYv¤Ï ¯²À.³ZÀÎ u¶´¯Y ��¹y�½yZ�dsY�b¯È ��¹y�µyZ°

� ºººººººººººººººººPJ�NJ��ººººººººººººººº�����
���� ÎÎÏÎ ÏÍÏÖ�ÑÑÒ 671 Î
ÍÑ�Î ÓÔ�ÎÎ ÍÍ�ÑÏ�ÏÒ�Î 13+(1 Ï
ÐÔ�Î ÑÍ�ÎÒ ÏÒ�ÑÍ�ÕÒ�Î 1.&/ Ð
ÓÍ�Í ÔÏ�Ó ÏÍ�ÏÒ�ÔÒ�Î 11+� Ñ
ÍÐ�Ï ÔÓ�ÏÏ ÐÕ�ÒÓ�ÏÒ�Ò 1+68/1 Ò
ÔÖ�Ð ÒÍ�ÑÏ ÏÒ�ÔÒ�ÏÒ�ÎÖ 1+2;�1+ Ó
ÏÕ�Î ÐÎ�ÎÑ ÖÍ�ÐÖ�ÒÍ�Ð 1$2+1% Ô
ÑÔ�Ñ ÎÏ�ÒÍ ÍÍ�ÖÕ�ÑÍ�ÎÒ %2;�1% Õ
ÔÒ�Î ÓÍ�ÎÖ ÎÐ�ÏÓ�ÍÔ�ÎÐ +27.&/1 Ö

æ�²À.³ZÀ¯�uv��z·çêb�Y�¥Zs�
ç�ª§�±%¹zdÀ³�}Z�Y�z]�¾^�³�yYv¤¯�671�b�Y�µv��¶^�Zp¯�

©¹vkê�¾.d�]�®·�\¿z�ç�U�±%¹zdÀ³�½Z·�ª¨��²À]
ª¨�Z·

ª¨�Z· Îæ Ï Ð Ñ Ò Ó Ô Õ
Ï ÐÖÖ�Í
Ð ÐÖÍ�Í ÖÒÕ�Í
Ñ ÎÏÔ�Í ÑÐÔ�Í ÑÔÑ�Í
Ò ÓÏÐ�Í ÒÔÔ�Í ÓÏÔ�Í ÓÔÔ�Í
Ó ÖÎÐ�Í ÐÑÒ�Í ÐÕÔ�Í ÏÑÑ�Í ÓÑÏ�Í
Ô ÐÖÖ�Í ÔÐÏ�Í ÔÏÒ�Í ÔÕÒ�Í ÔÎÏ�Í ÑÔÖ�Í
Õ ÕÒÍ�Í ÎÕÕ�Í ÎÑÒ�Í ÎÑÏ�Í� ÑÏÓ�Í ÔÏÍ�Í ÏÏÏ�Í
Ö ÍÓÏ�Í� ÐÖÐ�Í� ÑÐÍ�Í� ÑÐÍ�Í� ÐÕÓ�Í� ÎÓÐ�Í� ÐÓÏ�Í� ÎÐÕ�Í

æ�©¹vk�yu�Z·�µyZ°��mz�Ïb�Y�µv¯M��
ç�U²À]ÐÖÓ�Í¹ÒÍÒ�Ín���yu�Ò²À]��v�yu�ÒÍÒ�Í¹ÓÏÓ�Ín���yu�Î{Y�zcÇZ]�¹ v�yu�ÓÏÓ�Ín���yu�Î�Í¾¯�yYu�¾´�¯�v�yu�v�Z]�

²Àº.³ZÀ¯ÒÍ�ÑÏ¾º¬À¯�¥Zs�­z-º¬À§�yu�­z-b�Y�²¿Y�²À.³ZÀ¯
Yy�ª¨º�±ZÀ°¿zº§ ¹ ¾º]zh¿�Î�ÎÍÒ�dº³M���Ï�¥Zºs yu½Z·

±M�¾ºº¨·MzÀ�YyÑÍ�ÐÍzºº´¯z]�¹ º¬³ZÀººk ¹�ÎÐ�¥Zººs yu½Zºº·
¾¨·M�¹ ½vÀ�YÖÓ¾¬À¯�µuz§��yY|-�­z-º¬À§�yu�­z-v³Y�

ª¨��aYzÀÀ�c�¶´¯Yu1$2+1%¥Zs�yu�uyº¯�½Z·]¾�yz
{YÒ�ÐZºcÖ�ÐÖ²À.³ZÀ¯�Z]�ÐÎ�ÎÑ¾¬À¯�¶]�­z-º¬À§�yu�­z-b�u
v¯M�©¹vkÑ��

ª¨ºº�%2;�1%aYzººÀÀ�c�¶´ºº¯Yu�½YyYu�Ñ�ÎÒZººcÍ�ÖÕZºº]

²Àº.³ZÀ¯ÎÏ�ÒÍ¾º¬À¯�¥Zºs ­zº-º¬À§yu�­zº-bº�Y�¹ ,´À�
±YyZ¨°·�ÏÐ�¥Zs�yuYy�ª¨��²¿Y�²À.³ZÀ¯��v´·�½Z³Z¿yZ·�½Z·

ÎÍÎ±YyZº¨°·�¹ ²À«Zdº�Y���ÏÒ�¾«Zº� yu�v´·�½Zº·yY{Ò�ÕÏ�
�dº³M�Ï�¥Zºs yu¶À§zc�¾º¨·MzÀ��½Zº·ÑÍ�ÎÎÍ¹ º¬³ZÀk¹�
z´¯z]�ÎÐ�¥Zs�yuµvpd¯�aÇZ¿Y�Yº¿Y�¾¨·M�¹ ½vÀ�Y�½Z·ÎÎÐ
¾¬À¯º¬À§�yu�­z-�yY|-�¥Zs�­z-v³uz§�

ª¨º�+27.&/1aYzÀÀ�c�¶´¯Yu�½YyYu�ÔÍ�ÎÐZc�ÎÐ�ÏÓ
²À.³ZÀ¯�Z]ÓÍ�ÎÖ¾¬À¯�­z-º¬À§�yu�­z-¶]�b^�³�¶§�b�Y�¥Zs�
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ª¨���¿{ºc¥Zs�yu�±%¹zdÀ³�½Z·±Zd�Y�b�§�bpc�¾¨·M�½Z·}yZ����

ÑÔ

�¹y�z¿Zº�b�Y�yYuyºsz]�½zd°§�aYzÀÀ�c�¶´¯Yu�{Y�Zº·�yYv¤¯
z´¯z]�¹ º¬³ZÀk�¶¬À�¹�¶] ª¨��²º¿Y�ÎÐ�¥Zs�yu¹ ½vÀ�Y�½Z·

Z¨¿zº¯M�µvpdº¯ aÇZº¿Y�Yºº¿M�¾º¨·M�ÏÍ¾¬À¯�­z-º¬À§�yu�­z-
b�Y�µv���yY|-�

©¹vºk ¶º] ¶kººc Zº]Ñ�¾º¯ µvº¿u�yYv¤¯�²¿zd�À]�¶§�uº�
%¹zdÀ³ª¨��¶]��º]z¯�©¹Y�¶kyu�yu�¾kYztd�Y�±%2;�1%¹

¶º] �º]zº¯ ­¹u�¶ºkyu�yu1+2;�1+�¶º]²À.³ZÀ¯�Z]�\Àczºc
ÎÏ�ÒÍ¹ÒÍ�ÑÏ±M�²¿zºd°§�¹ µuºº]11+��²À.³ZÀ¯�Z]�ÔÏ�Ó

¾º¬À¯yu�­zº-¥Zºs ­zº-º¬À§bº�Y�¶]¾³Y¹Yz��\Àczc�¾¬§yº�
b�Y�z¿{�ayº��¶]�±%¹zdÀ³�½Z·�ª¨��

%2;�1%� !� 1+2;�1+� !� 1+68/1� !�+27.&/1� !�
1.&/�!�1$2+1%�!�13+(1�!11+�

±ZÀ°¿z§�¹ ¾º]zh¿�Î�{Y�¾�t]�yu�Yy�±%¹zdÀ³�½Z·�ª¨��\Àczc
¥Zs¶]�}yZ��±Zd�Y�½Z·v³uz§��yY|-�z¿{�ayº��

1+2;�1+�!�1+68/1�!�11+� !�1.&/�!�13+(1��¹y�¶ºº§²ºº¿Y bºº¬�¾ºº¿ZÀ¬£�aZ´.´¯zºº� ½Zºº·�%2;�1%�¹
½vÀº�Y�aZ´.´¯zº��1+2;�1+�Yy�±%¹zdÀ³�yYvº¤¯�²¿zdº�À]

µuzº§ iyZºsvº³Y�ªÀº«u�¶º]Z]�¾�¿Z�§Y�½Z·�ª¨��²º¿Y��Z^ºcyY
¶º] ±vº� ¾º³v�¯�ªº]Z£�±%¹zºdÀ³av¯�©º��yu�½{Yº·�ayº�

²Àºº�¯bºº�Y�ÏÓ¹ÏÕ���¹y�²ºº¿Y¶dºº�³Yºc�Zºº·{Y�¾ºº�t]�vºº³Y
±v��¾³v�¯�ª]Z£�²À�¯�±Z¯{�avº¯ ¦º¿ yu�¶º§ ¾º«M�±%¹zºdÀ³

v´´§�iyZºs Yy�v´dº�·��z��{Y©¹vk�¶]�¶kºc�Z]�z.¿uÑ¶§
¥Zs�ª§�±%¹zdÀ³�¶]�b^�³�±%¹zdÀ³�½Z·�ª¨��¾^º�³�yYvº¤¯Yy�

¾º¯ ±Zº�³¾º¯ �vº·u±Yºººcvº¿u±%¹zººdÀ³�yYvº¤¯�²¿zdº�À]�¶º§
ª¨��¶º] �º]zº¯ ¾kYztdº�Y%2;�1%Z]�ÑÔ�Ñ±M�²¿zd°§�¹

¯ººª¨��¶º] �º]z11+�Z]�ÓÍ�Í§ ±%¹zdÀ³�v�yu�ººªb�Y�
¬p¯�½Zºº·ª¨ºº�ºººuZ^c�¹ [M�yu�©º«ºººº¾�1.&/�11+��

½¹y®º·{Y�zºd°§�¶dº�yÏ¾¯�ª¯Z��Yy�ª§�±%¹zdÀ³�v�yu�v³º�
�©¹vºkÑ��¶d -�¶]�¾¯�¹ ½v³Z]�z.´¿{�Ô�¥Zs�¾³v�¯�±%¹zdÀ³

Z¸´cÎZc�Ð¾¯�ª¯Z��Yy�ª§�±%¹zdÀ³�v�yu�uº��
²d¿z]�¹ ­YºÀ�Z¯yZ�¦]�ÏÎ�¥Zs�yu½vÀ�Y�¹ [º�z¯�½Z·

¾¯¾�¾�Z¨¿z¯M�µvpd¯�aÇZ¿Y�¾��¹ [M�yu�©º¬p¯�½Z·�ª¨�
\Àczc�¶]�Yy�¾«uZ^cÏ�Í¹Ð�Í�d³M�¹�Ï�ª¨��¹u�²¿Y��º°l¯

{Y�zººd°§�YyÏ�yY|ºº- ªºº§ ±%¹zººdÀ³�vºº�yu�v³uzºº§��ººº°l¯
¾¿ZÀ¬£�|ºÀ«¹yvÀ·�½Zº·ª¨º��1$2+1%�¾¿ZÀ¬£�aZ´.´¯z��¹

�%2;�1%�ÔÒ�Ò|ººÀ«¹yvÀ·�½Zºº·ª¨ºº� �ººº°l¯�¹ vºº�yu�
½vÀº�Y�1+68/1�½vÀº�Y�aZ´.´¯zº� ¹�1+2;�1+�|À³

ÕÏ�Ò¾¯�ª¯Z��Yy�ª§�±%¹zdÀ³�{Y�vº�yu�v³º��©¹vkÑ���²¿Y
²Àºº�¯�±Zºº¯{�yu�¶ºº§ bºº�Y�¾ºº«M ±%¹zººdÀ³�{Y�¾ºº�t]�zºº¿uZ¤¯

¾ºº³v�¯bºº�Y�µvºº��yYvºº¤¯�²¿zdºº�À]�|ººÀ³ zºº.¿u�±Z-v´·¹&ºº�
¾¿ZÀ¬£�aZ´.´¯z���¹y�¶º] �º]zº¯ Yy�¾kYztdº�Y�½Zº·ª¨º�

µvº��%2;�1%�µuzº§ �yY|º-vº³Y�ª¨��²¿Y�¾^º�³�yYvº¤¯
¶º]zº´¯z]�¹ º¬³ZÀºk ¶¬Àº�¹��ÎÐ�¥Zs�yu¾¿ZÀ¬£�¹ ½vÀ�Y�½Z·
ÏÒ�Ò��dºº³M�Ï�¥Zººs yu¾ºº¨·MzÀ��½Zºº·ÏÎ�Ö¹ ²À«Zdºº�Y��

±YyZº¨°·�ÏÒ�¥Zºs yu¾¨·M�½Z·Ö�ÎÍ±YyZ¨°·�¹ ,´À��¹
��ÏÐ�Õ�ÏÏb�Y�µv���yY|-�ªº§ ±%¹zºdÀ³�vº�yu��¹ ¾]zh¿

±ZÀ°¿zº§�Î�¥Zºs yu�º°l¯�uºs��¿Z¯{M�uyº¯�¾¨·M�½Zº·
¨º�{Y�zd°§�Yy�¾«uZ^c�¹ [M�yu�©º¬p¯�½Z·�ªÒª¨��¹ v�yu�

µv��½vÀ�Y�aZ´.´¯zº��1+2;�1+�YyÐ�ÎÎ±%¹zdÀ³�v�yu�
¶]�ª§v³uy¹M�b�u�

¾º¯ µvº� ¶dº -�\º«Z�¯�¶º] ¶kººc Zº]¶lÀd³�±Yºc¶§�b�z-
½Z·�ª¨��¶]��º]z¯�©¹Y�¶kyu�yu�±%¹zdÀ³�¾^�³�yYv¤¯�²¿zd�À]

aZ´.´¯zº� ¶¬Àº�¹�¶º] ¾º�¿Z�§Y�ªº]Z£¹ µv��½vÀ�Y�Z¿�¾º¿ZÀ¬£
¾^º�³�yYvº¤¯�²¿zºd°§�¹ [M�yu�©º¬p¯�½Z·�ª¨��¶]��º]zº¯

¾ºº«uZ^cb�Y�¾´�¿�±%¹zdÀ³�¾«uZ^c�¹ [M�yu�©º¬p¯�½Z·�ª¨�
1.&/¹11+��avººº� yºdººº§Z��{Y�½yZÀººº�¯��,QWHQVLW\�

bº�Y�¥Zºs yu�±%¹zºdÀ³�|À«¹yvÀ·�½Zº·ª¨º� ¶º§ ¾º«Zo�yu�
¹ ½vÀº�Yº�½vÀ�Y�aZ´.´¯z�1+68/1¹1+2;�1+�Z¿�¹

ZÀ¬£�|À«¹yvÀ·¿¾¿ZÀ¬£�aZ´.´¯z��¹ ¾�1$2+1%¹%2;�1%�
¾º¯ YybÀ�z��yºd§Z��{Y�½yZÀ�¯�±Yººc�&DSDFLW\�yu�±%¹zdÀ³�
¶]�¥Zsuy¹M�[Z�o�Î��

\¿zº�¾.d�]�®·�½Z·�U�©¹vk�yu�±%¹zdÀ³�½Z·�ª¨��²À]
Òbºº�Y�µvºº� µuYu�±Zºº�³�ª¨ºº�671�\¿zºº� ²¿zdºº�À]�

�¹y�Z]�Yy�¾.d�]�®º·½Z·1+2;�1+¹%2;�1%¶]�\Àczc
\¿zºº� Zºº]¾.dºº�]�®ºº· ½Zºº·ÖÎÐ�Í¹ÕÒÍ�ÍuyYu��ºº]±uººº] ÇZ
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��®d ·�©Z��µyZ°�­yZ¸#��±Zd�¯{ÎÐÕÏ

ÑÕ

\¿zº�Zº] ª¨º� ¹u�²º¿Y�¾.dº�]�®º· ½Zº·671¾º¯ Yy�±Yºc
²º¿Y§ uz§�¶Àkºc�¶³ºº-¶½Z·�ª¨��¾«M�±%¹zdÀ³��¿Z�§Y�ª]Z£�

¥Zs�ª§�±%¹zºdÀ³�{Y�¾º]Zc{Z]v´d�·�²¿Y�¾^�³�yYv¤¯ª¨��¹u
ª¨��z¿Z��¶]�b^º�³Z·zd�À]�Y�¶]�b½yº�aZ´.´¯z��ª¨��¶§

¾ººº¿ZÀ¬£�%2;�1%�ÑÔ�Ñ½vÀºººº�Y�aZ´.´¯zººº� ª¨ººº� ¹
�1+2;�1+�ÔÖ�Ðv�yu�671¾¯�ª¯Z��Yy�v³º��©¹vkÑ��

bÀ°�Y�¹ uyº ³Zd�Y�aYv·Z�¯�Z]�zº¿uZ¤¯�²º¿Y�ÏÕ�¶§���yY|-
v³uzº§u¹vºo­ºº�¦º¿±v��¾³v�¯�ª]Z£�±%¹zºdÀ³��uºs�¶§
u¹voÎÍZc�ÏÍZs�yu�ª§�±%¹zdÀ³�v�yu�¥bpc�½Z·¾�yz]

µuº]�Z¸³M�µv��½vÀ�Y�aZ´.´¯z���¹y�¶¬À�¹�¶]�1+2;�1+�
¶dÀ«Z¯z³�Z]ÍÒ�Í®·��b�Y�µv��iyZs�MuyYu�¾.´·�
²Àº]13+(1¹1.&/´�¯�yZÀº�]�¾.dº�]�®º· |ºÀ³�º¾yYu

�ÍÍÎ�Í���3�Zº]ÖÒÕ�Í UyZ�d³Y�{Y�y¹u�²¿Y�¶§�b�Y�yYzº£ zº]
bº�À³�¹u�z·�Yzº¿{��>È¯Z§�½Z·�ª¨��{Y�[M�yu�©ºº¬p¯v´d�·

µyZ���v¿z¬§�®À�Zd��Z]�½z.¿u�¹ [M�Z]�¾¨¿�¶º§¾¯�½zÀ-uº��
²Àº] ¾.dº�]�®º· bº¬�11+�¹1$2+1%²º¿YYbº�¶§

11+��¹ µuº]�¥Zs�¾¯º]�¾¯ºÀ³º¯M�±%¹zºdÀ³�1$2+1%|À³�
¶]�¥Zºs ¾º¯º]�¾º¯ºÀ³º¯M�±%¹zºdÀ³�ª¯Zº�ª]Z£�±%¹zdÀ³�µ¹È�

¾¯�ZÀ¬£�yu�|À«¹yvÀ·uº��©¹vkÑ��
Àº]ººº� ²ºº� ª¨º´¯zº.ºÀ¬£�aZ´ºº� ¾¿Zºººµv�%2;�1%�¹

µvº� ½vÀº�Y�aZ´.´¯zº��1+2;�1+�¾´�¯�yZÀ�]�¾.d�]�®·yYu
�ÍÍÎ�Í�3�Zº]ÔÏÎ�Í Ub�Y�yYzº£z]�¶§±M�b¬�²¿YYb�¶§

±%¹zdÀ³��¿Z�§Y�ª]Z£�ª¨��¹u�z·v´d�·�¾«M�çë¹çí��
¾¯�²¿Yz]Z´]¥Zs�yu�¶§�b�z-�¶lÀd³�±Yºcº¯�½Z·uy¾�yz]

²À]�¾.d�]�®·�\¿zº� ²¿zºcÇZ]671yu�±%¹zdÀ³�½Z·�ª¨��¹
½vÀ�Y�aZ´.´¯z��ª¨��¶]��º]z¯�©¹Y�¶ºkyu�1+2;�1+�Z]

ÖÎÐ�Í �U¾¿ZÀ¬£�aZ´.´¯z��ª¨��¶]��º]zº¯ ­¹u�¶ºkyu�yu�¹
�%2;�1%�Zº]ÕÒÍ�Í �Ubº�Y�½Z·�ª¨º�¾«uZ^c�¹ ©º¬p¯

¥Zººs ±%¹zººdÀ³�1.&/�11+�¹13+(1�ººpc�½YyYu¥z
>Zd^º�³�µºº¤«Z]µuº]�½zd�À]��[M��z�¯�yu�zd�À]�²¿Yz]Z´]�¾¿º�

v´dº�·�¶§�¾º¿Z·�¥Zºs yu1.&/Z¿�13+(1uºk¹�½zd�À]�
v³yYu�[M�©Z°doY�b�Y�zd�À]�±%¹zdÀ³�¾¿º��

Z�¯u«ºº¶·º®·�½ZdÀ³�½Z·�ª¨��²À]�¾.d�]�º¹ ±%¹z
¾-&¿¹¥Zs�½Z·

yº�´¯�¶º]¾�yz]��Z^cyY±%¹zdÀ³�½Z·�ª¨��²À]¾-&¿¹�¹½Z·
¶«uZ�¯�{Y�¥Zs�¾¿ZÀ°À��¹ ¾º¨¿|À�¹ µuZ��¾�s�±ºÀ�z-y�½Z·

µzºÀ�d¯�v´º#½zÀ-�µz¸]v���¶«uZ�¯�yu�zcz]�¶«uZ�¯�[Ztd³Y½Z·
µuZº��²ÀÀ^c�\¿z��±uº]�ÇZ]�}Z�Y�zº]�ç5�¶«uZ�¯�yu�¹½Z·

¾´�¯��²ÀÀ^c�\¿z��z]�µ¹Èº� �µzºÀ�d¯�v´º#zÀ��zÀ�d¯�±uº]�yYu
�¯�yu�uºkº¯�¶d�]Y¹b�Y�µuº]�¶«uZ�

²Àº]671¾º-&¿¹�¹¶�]Yy�¥Zs�¾¿ZÀ°À��¹ ¾º¨¿|À��½Zº·
¾´�¯¶]�z¿{�yYuv¯M�b�u�

671� ����������� �20�
@Î>5�  ������ ��3�����������

«uZ�¯�yuººÇZº] ¶�20yu�­z-�\�o�z]�¥Zs�¾«M�_uZ¯�­z-º¬À§
¹ ¥Zºs671©¹vk�yu�|ºÀ³�Ïb�Y�µv���¿z�c�±uz§�uyY¹

¾ºº-&¿¹�z¿Zºº�¶ºº] ¥Zººs ½Zºº·­Zºº- ¶ºº] ­Zºº- ±ºÀºº�z-y�¶¤¿zºº�
�6WHSZLVH�UHJUHVVLRQ���Y�\^��¶§�²¿Y�Zº]ºÀ#Z³��¿Y|ººyu�½|

²ÀÀ^c�\¿z�v��¾-&¿¹�²¿Y�yº�o�¾«¹�¾´�¯�¶«uZ�¯�yu�Z·yYu
uº^º³�bº¬�zdº�À]²À]��Z^cyY�±uº]�671¹20²¿Y�Yb�¶§

>Çºº°�¯ÒZºcÒ�Ò¥Zs�¾«M�±%¹zdÀ³�Yy�¥Zs�¾«M�_uZº¯ vº�yu
¾¯�ªÀ¨�cv·u�ÎÓ��
ª¨º�13+(1Zº]S+Z¿�20¾´�¯��Z^cyY�¾¿Z¸´c�¶]�½yYu

¾º«¹�uYvº³ ±Zº�³µuZ dº�Y®º·¯ yu�¹u�z·�{Y�±Zº¯{º¶«uZ��\^�
¶]�z¿{�¶«uZ�¯�¹ µv��²ÀÀ^c�\¿z���¿Y|�Yv¯M�b�u�

13+(1 ���������S+��������20��
@Ï>5� ������3�������������������������������������������������������������

«uZ�¯�yuºÇZ]�¶S+¢À¬�c�yu��Z·�� ��Ï¶]�Îµuº]�¥Zs�¶]�[M�
Y|kY�¶À¤]�¹½©¹vk�yu�¶«uZ�¯�½Z·Î¹Ïµv���¿z�c�v³Y�

«uZ�¯ºº¶@Ï>¾º¯ ±Zº�³¾«M�_uZ¯�yYv¤¯��¿Y|�Y�Z]�¶§�v·u�yYv¤¯�
¾¯��¿Y|�Y�¶cYzºdÀ³�±%¹zºdÀ³§ v]Z¿{Y�y¹u�¹ µuº]�¾¸¿v]�½z¯Y�¶

bº�À³�yZ�dº³Y�\¿z��±uº]�¾º ´¯S+¾¯�Yy�¶Àkºc�²À´#�±Yºc
�¿Y|º�Y�Zº] ±ºº# ¶º§ uzº§S+}y�zºÀ�d¯�yZº]½Z·Ï�Î¾«M�_uZ¯�¹

¾º¯ zºcuZ¿{�¾º°§uºº��Y°doZ>Ç¾«uZ^c��Z¤³�[xk�½zd�À]�­ºÀ³º¯M�
uºº�¾º¯�¾¯�yYz£�aYuºkº¯�}zd�u�yu�½zd°§�yYv¤¯�²¿Yz]Z´]�uzÀ-
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ª¨���¿{ºc¥Zs�yu�±%¹zdÀ³�½Z·±Zd�Y�b�§�bpc�¾¨·M�½Z·}yZ����

ÑÖ

ºcv³Z°]�¾£Z]�¥Zs�©º¬p¯�yu�¹ µvº� ª¿v^ºc aYzºdÀ³�¶º] Z��z��{Y
>Çº°�¯�¥Zºs ¾º«M�_uZº¯ �¿Y|º�Y�Zº] ±ºº# zº.¿uS+µv��µv³Yºs�

¾º¯ �·Zº§vº]Z¿�¾º¯�¿Y|�Y�¶§�b -�±YºcS+±v��zd°§�¾´�¯�¶]�
b�Y�¥Zs�aYzdÀ³�yYv¤¯�±v��zd°§�²¿Yz]Z´]�¹ ¥Zs�¾«M�_uZ¯�

Z�¯uª¨��²À]�¶«1.&/¹S+�¿Z¸´c�¶]�À^c�\¿z��{Y�¾º²À
ÐÎÑ�Íbº�Y�yYuyºszº]�uyY¹�Z]�z§±u20À��ayv£�º�¾´À]

{Y�¶«uZ�¯Ñ�ÐÎ¶]�Õ�ÑÐb�Z¿��¿Y|�Y�v�yu��
1.&/� ������ ������S+�����20��������
5�  ��������3���������� @Ð>

Z¸´ººc ¶ºº§ ¾ºº¯Z.´·20�Àºº� yu�¾ºº´À]1+68/1yu�zºº�³
uºº� ¶d�zº-�¾´�¯�¶«uZ�¯�²ÀÀ^c�\¿z��Z]�½yYuÐÕÍ�Í¶]�b�u

¾º¯v¿M�¾d£¹�¾«¹�S+¶d�z-�z�³�yu�|À³�²ÀÀ^c�\¿z��²¿Y�uº�
¶]ÒÍÒ�Í¶]�z¿{�¶«uZ�¯�¹ ¶d�Z¿��¿Y|�Y�¾¯�b�uv¿M�

1+68/1� ��������������20��� ������S+�����
5�  ��������3����������������������������������� @Ñ>

ª¨��²À]1+2;�1+¹20¶]�z¿{�¶�]Yy�v¯M�b�u�
1+2;�1+� ����� ������ �20���������������
5�  ��������3���������������������������������������������������������� @Ò>

¶º]½yºº�¶º§µvº¿u�¾¯�Z�¯�uº�¶«u@�Ò>b�Y�¶d�³YºcÓ�ÕÓ
aYzºÀÀ�c�vº�yu1+2;�1+v´º§ ±ZÀº] Yy��z¿Z��±uzº§ uyY¹

¾º-&¿¹·ººZ�¯�yu�¥Zºs ½Z¶º«u®�#��¿Y|�Y�f�Z]�À-ºyu�½z
v�³�²ÀÀ^c�\¿z��

ª¨��²À]%2;�1%¹20¶]�z¿{�¶�]Yy�v¯M�b�u�
%2;�1%� ��������������20���
5�  ��������3���������������������������������������������������������� @Ó>

¿Z��±uzº§ uyY¹¾-&¿¹�z¶«uZ�¯�yu�¥Zs�½Z·@Ó>²ÀÀ^c�\¿z�
uYv³�¾³Yv´#�zÀÀ�c�Yy�

½Z·�ª¨��²À]��Z^cyY�b¬�1+2;�1+��½vÀ�Y�aZ´.´¯z�
µvº��¹%2;�1%��´¯zº�ºÀ¬£�aZ´.ºµvº� ¾º¿Z�¾«M�_uZº¯ Zº]
¥Zºs�Z�¯¶ºº«u½Zº·@Ò>¹@Ó��>²º¿YYbº�ª¨��¹u�²º¿Y�¶º§

¾º�¿Z�§Yµuºº]¹ª¯Zº�Z�§Y�zgY�z]�¶§�¾º³%¹zdÀ³�¾«M�_uZ¯��¿
µv��uY{M�b�Y�¾¯�v³º��ÏÓ¹ÏÕ��

½Zººº·ª¨ººº� ²Àººº]11+��1$2+1%�+27.&/1¹
¾-&¿¹¾´�¯��Z^cyY�¥Zs�½Z·¶]�½yYuv¯ZÀ³�b�u�

«uZ�¯�¾ºº�yz]�{Y�²¿Yzºº]Z´]ººº¶½Zºº·@Î>Zººc@Ó>¾ºº¯±Yºººc
¶lÀºd³¶«uZ�¯�²¿zºcz]�¶º§ b�zº-½Z·�ª¨��²À]��Z^cyY�¶§�¾¿Z·

±%¹zºdÀ³�º§ ±%¹zºdÀ³�{Y�zºÀ�ª�¾º-&¿¹�¹±Z�³�Yy�¥Zs�½Zº·
¾º¯v´º·u�«uZ�¯�ºº¶½Zº·@Î>�@Ò>¹ �@Ó>Z¸³M�²À]�{Y�¶§�v´d�·
«uZ�¯ºº¶@Ò>ÇZ]�²ÀÀ^c�\¿z��½YyYu¿½uz]yZ§��Zp«�{Y�¹ µuº]�¾

¾¬°��|À³zcb�Y�¶]�²¿Yz]Z´]�¾¯�[Ztd³Y�zcz]�¶«uZ�¯�±Yº´�uº��
Zº]½zºÀ-�µzº¸]«uZ�¯�{Y�ºº¶¯ µv��uZº¿ ½Zº·ººº¾ª¨��±Yºc½Z·

¿¹�½¹y�{Y�Yy�±%¹zºdÀ³º¾º-&·ººzºÀ�³�¾º¿Z20¹S+b£u�Z]�
] yZÀº�]ºººÇZ��¯ºZºº«u¶½Zº·@Î>¹@Ò��>sz]�¹ºº¿u�¾º{Y�z.

[ºs�b£u�Z]�Yy�±%¹zdÀ³�½Z·�ª¨��¶«uZ�¯@Ó��>u{�²À°tc�

¶lÀd³½zÀ-
¶]�j¿Zd³�¶]�¶kºc�Z]¾¯�µv¯M�b�ub�z-�¶lÀd³�²À´#�±Yºc�

Î�¥Zººs yu�ººpc�¾ºº¨·M�½Zºº·�ºº¿{ºc�}yZºº� ±Zdºº�Y�bºº�§�b
¶]�±%¹zdÀ³�½Z·�ª¨�b�Y�z¿{�ayº��

%2;�1%� !� 1+2;�1+� !� 1+68/1� !� +27.&/1� !�
1.&/�!�1$2+1%�!�13+(1�!�11+�

Ï�½Z·�ª¨��¶]��º]z¯�±%¹zdÀ³�½Z·�ª¨��¾^�³�yYv¤¯�²¿zd�À]�
µvº� ¾º¿ZÀ¬£�aZ´.´¯zº��%2;�%�µv��½vÀº�Y�aZ´.´¯zº� ¹

�1+2;�1+�Zºº] \Àczººc ¶ºº]ÑÔ�Ñ¹ÔÖ�Ðyu�µuººº] vºº�yu�
¾º«Zo{Y�zd°§�±%¹zdÀ³�¾«uZ^c�¹ [M�yu�©º¬p¯�½Z·�ª¨��¶º§Ï
v�yu671v´d�·�

Ð�§ ±%¹zdÀ³�º�Y�aZ´.´¯z��½Z·�ª¨��Z]�¥Zs�ªº¾¿ZÀ¬£�¹ ½vÀ�
º·ºd�]�®º´�¯�¾.º¾¶]�½yYuÀczcº] \º� Zº\¿z·º½Z¾.d�]�®·�

ÖÐÎ�Í¹ÕÒÍ�ÍuyYu��
Ñ�ª§�±%¹zdÀ³�½Z·�ª¨��²Àº]�671�¯z��¹µv��½vÀ�Y�aZ´.´
�1+2;�1+�¾«M�_uZ¯�Zº]Zs�¥�20�¶«uZ�¯µzÀ�d¯�¦¿�½Z·

¾]ºs{ mz��¶]¿¶]�zb�uv¯M��
671 ��������������20�����
5�  ���������3���������� @Î>

1+2;�1+� ��������������20����
5�  ���������3��������������������� @Ò>
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��®d ·�©Z��µyZ°�­yZ¸#��±Zd�¯{ÎÐÕÏ

ÒÍ

µuZ d�Y�uyº¯��]Z´¯
Î�i �¾º]zh¿�± ¹ ��±ZÀ°¿zº§�ÎÐÔÐ�}yZ��±Zd�Y�±{u¹yu�v��z¿{�¾�YyY�½Z·�¥Zs�yu�a{Y��¬dt¯�½Z·�ª¨���¿{ºc�aÇZ¤¯�µv¿|-�

±Yz¿Y�¥Zs�­º¬��_z.´§�²À¯º�ÎÍÕ�Ï�ÎÎÔ�
�� $QWHS�� 6�� ������ (YDOXDWLRQ� RI� VRPH� FKHPLFDO�PHWKRGV� RI� VRLO� QLWURJHQ� DYDLODEOH� EDVHG� RQ ��QLWURJHQ� WHFKQLTXH��
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