
���������
	��������������
��
	��������	�������	����������������
��� �"!#�$!���!�����%��&���"��'(�

) * +,.-0/�132 4 2 5 /6,87:9;,=< ,=1 > ?:9A@ ,B7 * /DC;E 4 2
4 2 F ) 7G-H?I< 2�9;,J4 ?K1 L /�MN?K1 4 , O > P

QSRUT
V W�XZY8W�R�[%\^]$_`RH]�XZTBabRcXedfRcX

!cgihjg#k�g(kmlon"pqlorjstkml r^gustvxwzyus{kZs�h^lo|}lor^wzg�~�pqs���t�s{l
kml� ri���(sth &� vzwzl����H��st~�pqwzst�ol�g�s{�mrjg�hjgi~�pqstkZs
stl��$~mh�pqwxpjn�pql�kmg�� &� hjw � s(kZs�����	#����g����mr^gigi~��
��� wx��g�~�pjl��Zstr � wzstvUkmloh�r^gi��nmwxhjwxpjloh��Zstrqs�s�lo|"�
pqg�~6��t�s{l�kmlSp &� pqnmvxl}kmgf lon�pjlor�gi�=� &� h^w � s"�

�clor^pjlS��vzg��orjg
��stwzl��(�t�t�t�

�¡ �¢�£¥¤{£¥¦¨§ª©(«¬£¥¬{®�¯°£²±³©(´{µ^¦¶©�·¹¸Hº¡»



¼ ½³¾�¿�À²Á�¾#Â�ÃtÄz¾�ÅÆÂZ½Ç�¾³À²¿�Â¡ÇqÀ�È$À²Ç�À²¿J¿�À#ÂZÀ²Ç²¿ÉÄÊÈËÄËÌ�½}¾³½Í�Î�ÃtÇ�Ï
¼ ½³¾�¿�À²Á�¾�ÄÊÇ¥¿;ÐÃ�½³¾�ÅÆÂZ½Ç�ÈËÁmÌ�½�Ã�ÑiÁ�ÄÊÒz½�ÑiÁeÀ�Í¹½³¾�Á"Í¹ÀiÏ



) 7:9;,=4 2ÓMÔ/0< 2 * CÕ?K1
Ö×gih^��l�hjgi~�kmlSs��¡gihj��nmwxhqs}�}n�wxp�s{h
Øtgiy�gih�nm��s�s{pjwxØ�wzkZs{kmg�wz~mkmwÙØ�wzkmnZs{vÛÚ�stvxgi�orjs�$�Üg�hqst|¡gir`��n�g�stl

vzlt~m�ol�k�l � st�Üwz~ � l���nmg}pqr^wzv � giwUkmnmrjst~�pqgÉg�h^pqg�h�st~mloh�kmg�pqrjst|Zstv � l�g�n � lo~�p�suØ{s � lt�Is � lo�Ü�Zst~ � wzs
kmgÜ��g�hjh^l�sth���nmg�rjwxkZsthi�Ý!cgi~ � l � gir^pjgiyis���nmg��}n�wxp�s{h�kmgivzsthfh �stl�k�ltp�stkmsthfk�g�nm��s�rqstrjsÞ�¡gir � gi�H��t�stl
kZsth � ltwzhqs{hf��nmg�sth�ßËstyig��àhqst|¡gir���nmg�~ �s{l &gS�mrjg � wxhjl��mstvásuØ�rqsth��ZstrjsÞg¥â"�mrjg�hjhqs{r��orjs{pqwxk �stlm��Ö×nmwÙpql
gi��|�lorjs�s{pjrqsuØ &gih�kZsth��ZstvásuØ�rqs{hiÚ¹pqst|�g�vásth�g}�or &s{ã � lth���n�g}gih�p �stl�~Zsth�� &st�owx~Zsth�h^gi�on�wz~�pqg�h�kmgih�p�s�pqg�hjg
hjg$äjs#��loh^h &� Øogiv�suØ{stvxwástr�l#��g�n�g�h^ßålor�� l�gi�ærjgistvzwxyustr�nm��|¡lo�æpjrqst|Zs{v � l � wzg�~�p &� ã � l�s � gir � s�kmg0�Ül"kmg�h^pqsth
rjg��ow �ltgih�kmlÜ��~mwxØtgirjh^lmÚ &g�wx���¡lohjh &� Øtgiv � lo~ � g � g�r�s�ßån�~mkmlÉlÉ��nmg�rjg��mrjg�hjgi~�pqsÜg�h^pqg���~mwxØtgirjh^lS�mrqs}�Üwz�
gÜ��nmstv &gÜlÞ��g�nçnm~mwÙØog�rjhjl�Ú6hjg &g���nmg�g²â"wzh�pqg�stvz�tnm��sÝkmwxh^pjwz~6��{�stl×h^lo|mr^g�g�h^pqg�h}kmlowxh � loh^��loh�kmg�~�pjrjl
kmg}n���s��¡gih^hjl�s"�f g���nmstvz��nmg�r ��l�kmlmÚ���g�hj�Ül���nmgÉkmg}��st~mg�wzrjs�wz~ � lo�Ü�mvzg²p�s�Ú¡~ �stl���l�kmgir^wás�s{|mrjwxr
� �stl�kmg�g²â"�mr^gihjhjstr � lo�è�Zs{vásuØ�rqsth`loh(�Üginmh(��stwxh
hjwz~ � gir^loh#st�trqstkmg � wx��g�~�pjloh�és{h(�¡gihjh^l�sth���nmg�ßËstyig��
�Zstr�pqg�k�gih^pjg���g�n}nm~mwÙØogir^hjlmÚ��mr^gig�~ ��� gi~�kml{�$l�kmg�ßåltrj��s�wz~mg�hj��nmg � &� Øtgiv � lo��h^nZsth0�mr &lo�mr^wásthHvznmy�gihi�0� �stl
st�Üwz�olthiÚ � ltvzgi�osthiÚ
ßånm~ � wzlo~ &s{rjwzlthiÚ
�mrjl{ßågihjh^lorjg�hiÚ(ßËs{��wxvzwás{rjgih�g�gi�ê��nmwxpqsth}Øog�yigih�nm��s � lo�}|mwx~Zs���{�stl
gi~�pjrjg}g�vzgih�� �Hstrqs��Üwz~ � sSßåg�vzw � wzkmstkmg�givzg�h�h �stl��}nmwÙpqloh�g &nm~�w � lthiÚ¡l���nmg�pjlorj~Zs�gih^pqs�p�s{rjg�ßËs &strjkmnms�g
kmg�vzw � wzlohjsÉstlS��g�hj�ÜlÉpqgi�Ü�¡lm�0�0~�pqrjg²p�st~�pjlmÚegi~�pqr^g�pjl"k�loh�givzg�hiÚest�trqstkmg��� lSkmg � ltrqs���{�stlmë
��l���sth &� vzwxlmÚo�¡lor�pjnmkmlfg��mr^wz~ � wz�Zstvx��g�~�pqg#�¡lor�pjgir`s � r^gikmwÙp�stk�lf��nmg�síì^r^l"kZs�Ø�wxØ{stî���g�vzg²Ø{s³Ø{sÝésth

gih�pqr^givás{hi�Þ� |mrjwx��stkml��¡givxl×g¥â�g�����vzl � lo�Ül×�¡gih^��nmwzhjstkmlor�Ú � lt��lÞ�mrjl{ßågihjh^lor�g � lt��lÞg²â�pqg�~mhjwxlo~mwxh^p�s"�
�0�ê�¡lon � s{hÉ��g�hjhjlosth�g�n;Øog�ä^lïgih�p�s3pqr &� �mvxw � gÜp�str^g�ßËs3hjg�~mkmlïrjgistvzwxyustkZs � lo�ðpqst~�p�s � lt���¡g�puñgi~ � wásíg
kmg�kmw � s���t�stl��0!Hg�~ � l � gir�pqg�yusS��n�g�lth�ßårjn�pjloh#��nmg � lov � gih � lt�Jwzh^hjlSrjg � lo�Ü�¡gi~mhjst�Jpqg�nÝpqrqs{|Zstv � lÉg�hjg
� lt~�ßånm~mkmg�� � lo�Jgivzg{�
� �stl &g�és}pql�sÉ��nmg�pqg�pqltrj~Zsth�pqg�sÉ��g�hjh^l�sÜ��nmg &gih��
��lohc�mr^ltßågih^hjlor^gihckml����`Úu��g�vzlohUg�~mhjwx~Zst�Ügi~�pqloh��6�0�bg�hj�¡g � wzstvÛÚªlo|�rjwz�ostkmlmëDò�lorqs � wzl�Ú�¡lorUs � rjg�kmwxpqstr

~ml��Ügin×pqrqs{|Zstv � lmóÆ' � strjvxgihiÚ¹��g�vásth�kmwzh � nmh^h �log�h�g��¡lor�pjlorj~Zs{r��$h^g��Ügin�ãZstkmlor�óD'�str^vzloh���vz|¡gir�pql�kmloh
��st~�pjlohiÚZ�¡givzsSwx~mw � wás���{�stl � wzgi~�p &� ã � s��
��loh��Üginmh � lovzg���sth#g�st�Üwz�tloh�kmg�vzst|�ltrqs{p &lorjwxlmÚ���n�g�k�wxØ�wzkmwxrqst�Bg�stwx~mkZs}kmwÙØ"wxkmgi� � lo�Üwz�tlmÚ�s{v &gi�



kZs�hjstvás�g�kml}str�� � lo~mk�w � wxlo~Zstk�lmÚ�l}gi~�pjnmhjwzsthj�Ül � lt�8s���g�hj��nmwxhqs}g s�stvzg��orjwzs�k�g ��g�~mhqs{r(g kmg�h � lo|mrjwxr
lÞ��~mwÙØog�rjhjl���� |mr^wz��s{kmlÝ��ltr�wzhjh^l�gÜ�¡givzsth�wz~"ãZ~mwxpqsth kmwxh � nmhjh �logih�hjlo|�rjgÉßån�pqg�|�ltvÛÚD�¡lov &� pqw � s�Ú¹g²p � �S�eltw
�}nmwÙpqlf|�lo�ôhjst|¡gir���nmg g�h^pqs³Ø{s � gir � stkmlÉ�¡lor`��g�hjhjlosthiÚ"��g�hj�Ül�~mloh(hjgin�h�kmg�ßåg�wxpjloh(g��mrjwx~ � wx�Zstvz�Ügi~�pjg
~ZsthfhjnZs{hfØ�wzr�pqnmkmg�hi���esty�gi�õ�Zstr�pqgÜkmgih�p�s×pjnmrj��s×s{h�hjg��onmwx~�pjgihf��g�hjhjlosthië ñ��~m�ogivxlmÚH�¡s{nmh^pjlmÚ�ötn�vzgih�Ú
��st~�kmrjl�	�g��}|¡lovzkÆÚm��st~mk�rjl�öosuØ"wxgiv÷Úe' � str^vzgih�Úe� &str^|Zstrqs"ÚZ�(w � s�ÚZ�st~�wzgivzs�ÚZ��nmh�p�suØolmÚD�Ù�Ù�
��loh � lovzg���sth�gÜst�Üwz�oloh�kZsÞÖí�t��ø�Úc�¡givzsÝst�Üwzyus{kmg}gS��g�vzlÞst�}|�wzgi~�pjgÉkmgSkmgih � lo~�pqrjs���t�s{lmÚU�mrjwx~ � wù�

�Zstvx��g�~�pqgÝgi�úkmwás3s{� &lohÉßån�pqg�|�ltv�gÝgi� &g���l � s3kmgÝg�vzg�w^��t�s{lm�;� |mr^wz��stk�lAò�gi~�rjwz��nmg{Ú��"stnmvzl�Ú(� ��striÚ
��~�pñlo~mwzl�Úe'�s � &s"Úeò�giwÙpqlor�Úm��vx|�g�r^pjlÉgf�Dnmwxy��Hlor�pqg�vzvás"�
��l��Ügin��orqst~�kmg}st�Üwz�tl�ötn�vzgih�Ú¹�¡lor�hjgir���g�ní�orjst~mkmg�st��wx�olSg}�Üginûì � l{��wzrj� �stloîSkmg�hjkmg��}nmwxpjl

pqg����¡lSkmgi~�pjrjlÜkmgih�pqg�pqrjg��×��� |mr^wz��s{kmlÉ��ltr � lo�Ü�Zstr�pqwzv � str � lo�Üwz�olÉh^ginÞnm~mwÙØogir^hjlm�
é���Üwz~ � sÜ� �stgtÚ¡�Dwás"Ú¡�¡givxl � strjwx~ � l�gf�¡lor�pql�kZsth�sth � lowzhjsth���nmg�~mloh�nm~mgi�Þ��� |mrjwx��stkmlÜ��ltr��Üg

�Üloh^pjrqstr�l � st��wx~ � l}k�lÜg�h^pjnmkmlÜg���lor(hjgi�Ü�mr^g�pjgir#|Zsp�stv � stkmlÉ�¡lor�~ &lthi�`� |mrjwx��stkml�pqst�}| &g��J�¡givxloh
��strqsuØ�wzv � lohjlth�h^pjrjlo�olt~mltßågih�g��¡givás{h#kmgivxw � wxlohqs{h�vástyist~ � s{hi�Ù�x�
��lí�Ügin;�mstwÛÚ6�
� &� vxwzlmÚU�¡lorfpjgirfhjgi�Ü�mr^g � lo�Ü�Zstr�pqwxv � stk�l � lowzhjsth�h^wz�Ü�mvzg�h � lo��wx�olmÚHkmlÜä^lo�ol×kmg

|¡ltp �stl�stloh��Zs{pjwz~ � lth�~ms��mwzh � wx~Zs���� |mr^wz��stk�l��¡givxl � strjwx~ � l�gf��ltr��Üg���loh�pqrjstr���nmg�s��¡lo~mkmg�rqs���{�stl
� r^gih � g � lo�.sS��s{pqnmr^wzkZs{kmgt�
��lÝ�Ügin3wxrj� �stlmÚ¡�0� &� vzwzl�Ú¡�¡givzs�st�Üwzyistkmg�gÉ��lor � lo�Ü�Zstr�pqwxv � str�h^nZs�Ø�wzkZs � lo��wx�olmÚ¡lo~�pqg��×Ú � lä^g

g�h^gi�Ü�mrjg{� ��lo��lth���stwzh�vxwz��stk�loh�kml���nmgÞés{h�Øog�yig�h�~mloh�kmst��lth � lo~�p�s�Ú¡nm��s � lt~ � vxnmh �stl�nm�ü��lon � l
&lo|�Ø�wásÉ�ZstrjsÉwzrj� �stloh(hjgi�mstrqstk�loh��¡lor�st�¡gi~msth�ý³�É��g�hjgih�gSýªþo�}kmg�g¥â�wxh^puñgi~ � wás��

é���Üwz~ � sfwzrj� �s�Ú���vxwz~mg{Ú"�¡lor`hjgir�s}wxrj� �sf��stwzh�vzwx~mkZs�kmlÉhjg�nÞ��st~mwx~ � lm��� |mrjwx��stkml}�¡givxl � strjwx~ � l
g���g�vzlSlor^�onmv � lÉ��n�g�h^gi~�pqg�h�kmg��Üwz�Þ�H�
l � ñg�hqs{|�g���nmg�sÜr^g � &� �mr^l � s &g�Øtgirjkmstkmgiwxrqs��

é�ÿ��wx~ � s�ßËst� &� vxwás�Ú��ltr0��g�st�¡lowás{r6g�hjg�~�pjwzr
lor^�onmv � l�k�g��Üwz�Þ�H� |mrjwx��stkmlmëUØ &l��Dwzs�Ú���ltr�pqlor^~Zstr
s
hjnms � sthqsÉ�Üwz~ � s � sthjs}p�st�}| &gi�Þó"ØDñl�Ö &strjwxlmÚ��¡lor#r^g � lt~ � g � gir�~Zs}ßËst� &� vxwás�nm��s}nm~mw �s{lÉwz~mkmg�h � rjwxp &� ØtgivÛó
pqwzs �Ug�gtÚ��¡givxl � strjwx~ � l kmgï� �stgAgï��g�vzl g²â"g����mvxl�k�gÕkmg�kmw � s���t�s{l%stl gih�pqnmk�lmó}Ø &l%�Dlor^gi~Zs�Ú��¡givxl
g²â"g����mvxlÉkmg�gi~�girj�twás}~mloh#��nZs{hjg � �Ést~�lohiómg�s�pjl"k�lohiÚ�pjwzloh�Ú"pjwásth�Ú��mr^wz�Üloh(g��mr^wz��sthiÚ��¡givás{h��Zstvzs³Ø�rjsth
kmg�wz~ � gi~�pjwxØol�ÚZ��g�hj�ÜlÉ~mloh���ltn � loh��Ülo�Ügi~�pqloh#k�g�g�~ � lt~�pjrjlm�

é�.pqnmr^��s3kml3ßån�pjgi|¡lov#kZsthS��nZstr�p�sth���ßågiwxrqsth�Ú`�¡lorÉ��st~�pqg�rÉ��wx~ � s3hqst~�wzkZstk�gÝgÞ�Üwz~ � sth � s{~mgivzsth
hjg�����rjg�rjluâ�sthi�



��lohc�ÜginmhHst�Üwz�oloh¹g(st�Üwz�osthiÚ³�¡givxl��mrjstyig�rHk�g�h^nZsth � lo�Ü�Zst~ � wásth��6� |mr^wz��s{kmlmëc��st~�kmrjl�	�g��}|¡lovzkÆÚ
�¡givás�st�Üwzyus{kmg`g � lo~"ãest~6�� s�Úo�mr^wz~ � wz�Zstvx��g�~�pqg
~Zsth � lorqs{h6kmwÙß &� � g�wzh�óo�0kmnZstr^kml��Usth ��� n��eÚ�r^gi�mr^gihjg�~�p�st~�pqg
��stwzlorÝkms pjnmrj��s k�loh�ì � st~Zs{v � sth�kmgÕ|�lt� � lorjs���t�s{loîmóÉ�estnmh�pqlmÚ���lor�h^girís �orjst~mkmgï��g�hjh^l�s%��nmg
&gih�ó ñ��~��ogivxl×gÜ�st~mw÷ÚU��g�vzl�g²â"gi�Ü�mvxl×kmg�st�Ülorió×&�0kmgir�gS�
lovz�Üwzr�ÚÆ��g�vzloh�st~�loh�kmg � lo�Ü�Zst~ � g�wzr^wzhj�Ülmó
��s{pqg���s{rjwÛÚ���ltr�s � r^gikmwÙp�str�~ZsÝgikmn � s���t�s{lmó6 wxr��eÚÆ�¡givzsth � ltwzhqs{h�|�g�vásth gÉh^näjsth�óH��vzgih^hqst~�kmrqs��(lo|�hjwz~¹Ú
�¡lor���g}Øtgir � lt��l�hjg�nçs{��wx�olmóU�DnZst~Zs"ÚD��lor��Üg}ßËsty�gir�gi~�pqg�~mkmg�rf��nmgS~mg��Gpqnmkml��mr^g � wzhqs�kmgSnm��s
g²â"�mvxw � s���t�stl�ó�ötl�st~Zs�ÚH��ltr�hjnmsth � lo~�Ø"w � ��{�logih�ó�'(wx|�g�vzgtÚH��ltr��ÜgÜßËsty�girfgi~�pqg�~mkmgirÉl×��nmg�~ �stl &g�st��stri�
	�g � �eÚ�	�g�~Zs{pql�Ú���pqgi��str�Úo��vxgi� �stlmÚ�st�Üwz�tloh6kmg#vxlo~m��s�kZs{p�s"Ú���n�g��Ügih^��l�~ml�kmgih^gi~ � lo~�pqrjlfkmg�stvx�onm��s
ßålor^��s}h^g�ãmyigirjst�.�mr^gihjg�~�pqgt�
��loh(�Zstr^pjw � wz�Zst~�pjgih(k�l}��vÙpqgir^~Zs{pjwxØ{s�'(wxkZstk �s"Ú"��nmg�stlfvzlo~��ol�kmg�h^pjgih�st~mlth���g�ãZy�girqs{�Js � rjg�kmwxpqstr

��nmg�nm��s}h^l � wzg�kZstkmg��Ügiv � lor &g���lthjh &� Øog�vÛ�
é�8Ö�strjwzst~Zs�ÚD��nmg &gSgi�àh^w0nm�Gnm~mwÙØog�rjhjl×��nmg��ÜgÉgi~ � st~�p�sÞgS��gÉkmg�wÙâ�sÝØ"wÙØolm��� |mr^wz��stk�lÞ�¡givxl

� s{rjwz~ � lSgfs � lo~ ��� gi�olmÚZ��rjwz~ � wz�mstvz�Ügi~�pqg���nmst~mkmlÜginÞ��s{wzh��mr^g � wzhqsuØ{s��
��l}�¡gih^hjl�s{v¹kmlS� |mh^gir�Øtsp &lor^wzl}�0kmn � s{pjwxØol���pqwz~�girqs{~�pjgtÚ"��g�vásf~�lo|mrjg�p�str^g�ßËsfg���g�vás�lo��ltr^pqn�~mwzkZs{kmg

kmg�ßËsty�gir}�mstr^pjg�kmgivzs��Õ� |mrjwx��stkml�ò�lorjs � wxlmÚ0��sth &� vxwzl�gÝ� &gir^�owzlmÚ0��nmgÝh �stlAsth}�¡gih^hjl�s{hÉ��n�g�ßËstyig��ðl
�mr^lä^g�pjl�st~�kZstr#kmg�pql�kZsth�sth�ßåltrj��sthi�
�Hstrqst| &gi~mh���g�vzl��Sst~mloh#k�g�g¥â"wzh^puñgi~ � wás��
��loh�ßån�~ � wxlo~ &str^wzloh�k�lÉ���(Úmgi�8gih^��g � wás{v`ésS�Ug²p &� � wás"Ú"�¡lor�pqltrj~Zstr�sth#rjg��orqsth#kms}� ����!Ônm�8��lon � l

��stwzhDs � gih^h &� ØogiwxhiÚ{g`s{l	�çstvxkmlo�Üwzrjl�Úu��g�vásth � &lo�mwzsthUkZs�pqgih^g`g
�¡givxl�g¥â � givxgi~�pqg
pqrjst|Zstv � l#~Zs�rjg��mrjlo�trqs{ães"�
é�.'(r^wzh�g�h^nZs×ßËst� &� vxwás�ÚÆ�¡lor�pql�kml � str^wz~ � l×kZstkml�s×�Üwz�às{l×vxlo~m�olÞkmg���nmwxpjloh�st~mloh��è&��wx~mgih��

��nmg � &� Øtgiv���ltrj��nmg�ßålow#s{l3��g�hj�ÜlApjgi�Ü��l &nm~�w � l�g�pqst�}| &g��ð��strqsuØ�wzv � loh^lm�K&��wz~Zs{|Zstv &sØogiv`��ltrj��nmg
hjg�����rjg�ßålow¹Øtgirjkmstkmgiwxrjlm�
��lN��s{~mkmrjlû'�stvzkmg�wzrjs�g;stl�	�l�kmrjwx�ol%'�sth^pjrjlmÚf��lor×kmwxØ�wxkmwzr^gi� � lt��wx�ol�lûg�~�pqnmh^wásth^��l�g�sth
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��nmg�h^g}gi~ � lo~�pqrjs�kmgf~ &lohiÚ¡�Zsth^hqs�~mg � g�hjhqs{rjwás{��g�~�pjg��¡givzs�wz~�pjgirj��rjg�pqs���t�s{l�kZsth�wz~�ßåltrj��s���t�log�h#pqrqs{yiwzkmsth
�¡givás�vznmy�kmsth0gih�pqrjg�vásth6��n�g#l � lo~mh�pqwÙpqnmg��×�6����suØ{st~6�� l�kmg � wzh^wxØol��mstrqs�s � lorjr^g�p�s wx~�pqgir^�mrjg²p�s���{�stl�kmg�h��
p�s{h�wz~�ßåltrj��s���t�log�h`ßålow�rjgistvzwxyustkmlf��g�vásfpjgilor^wás�k�g�g�Øoltvzn6��{�stlÉg wz~�pjgirjwxlorjg�h�gih�pqg�vástr^gihiÚ � nä^lÉh^n � g�hjhjlÜgih�p &s
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kmwxrjg�pqst�Ügi~�pqg`rjgivzs � wxlo~Zstk�l � lo��s�hjnZs � st�Zs � wzkZstk�g(kmg���rjg�Øtgir0s�vznm�Üwz~mlthjwzkmstkmg
|�ltvzlo� &g�pjrjw � s�
TÌ�Í/Ä�Âx�cg
s�pjgi�Ü��g�rqs{pjnmrqs�g�ßåg²pqwxØ{s[
$Ê�Æ�Ë�Ë��
kmg�nm��sfgih�pqr^givásfstl�vxlo~m�ol�kmg h^nZsfØ�wzkms��
�Ô�mvzst~ml���n�g � lo~"ßårjlo~�p�sfloh
Ø{stvzltrjgih�kmg�h^p�s{h(kmnZs{h(�orjst~mkmg�yusth�ß &� hjw � sth ��� s{��s��hjg�kmwást�trqst��s�ò���	�g���g�rj�Üwxpjg�k�gih^Øtgi~mkmstr�kmg�ßålorj��s
� vzstrqsÞsthfkmwxØtgirjhjsthfßËs{hjgihfg�Øtlovzn�pjwxØ{sth���nmg�nm��s�gih^pjrjg�vás�spqrqsuØtgihjhjsíkmgih^kmg�l×hjginç~Zsth � wz�Ügi~�pql�s{p &g�s
hjnmsÜ�Ülor^pjgt�
�estvzst~mkmlS|mr^g�Øog���g�~�pqgtÚeg�h^p�s{h�ßËsth^gih�gih�p �stl�sthjh^l � wástkmsth�ésÜ��st~mg�wzrjs � lo�=��nmgfsth�rjgis���t�ltgih
~�n � vxgustr^gih�l � lor^rjg��:~�loh wz~�pjgirjwxlorjg�h�g�h^pqg�vástr^gih�ÚÆhjg�~mkml�s�g�ØtlovznH��t�stl�k�g}nm��s�gih�pqrjg�vás�k�gi�¡gi~mkmg�~�pqgSkmg
hjnmsth � lo~mk�w^��t�ltgih�wz~mw � wás{wzh�kmg���sth^hqsSg � lo�Ü�¡lohjw���t�stlS��n &� �Üw � s��
�0�8pqg�rj�Üloh�lo|�hjgir�Ø{s � wxlo~ZstwxhiÚmseÌ�Í/Ä�Â�g�s�Ê�Æ�Ë�Ë�kmsth�gih�pqr^givás{h#h �stlSs � gih^hqstkZs{h�spqrqsuØ &gih#k�g ��g�kmwzkmsth

kmg���s{�o~mwxpjnmkmg�
å|mrjwxv � lÉ�(g � ltriÚerjg�hj�¡g � pjwxØ{st�Ügi~�pqg{����pqrjsuØ &g�h�kmg�h^pqsth�r^givás¡��t�log�h &g��¡lohjh &� Øog�vHhjstwzr#g�~�p �stl
kmlS�mvzst~ml�pjg &lor^w � lÉk�lÜk�wást�orjst��s�ò��$	æ�Zs{rqsÉsÉhjnZs � lo~�pqrqs{�Zstr^pjwzkZs}lt|mhjg�r^Ø{s � wxlo~Zstv÷Ú�lÉkmwzst�orjst��s � lor��
��st�o~mwÙpqnmkmg<
Û'#Ö×+�²����|mr^g²�$h^g3sth^hjwz� sï��loh^hjwx|mwzvxwzkZstk�gÞk�g�kmg²pqgir^��wx~Zs���{�stlçkZs{h�kmwxh^pqr^wz|mn�w^��t�ltgihÜkZsth
gih�pqr^givás{h���nZst~�pqlçés�wzkZstk�gtÚ � lo�Ü��loh^w^��{�stl���n &� ��w � sÜg���sthjhjs�gi�:nm�ühjwxh^pqg���s�gih^pjgivzstr � näjsth�g�h^pjrjgivzsth
�¡lohjhjst�Ih^gir�rjg�hjlovÙØ"wxkZsth wx~mkmwÙØ"wxkmnZstvx��g�~�pqgt����lfäjstrj� �stlÝkZsÝsth�pqrjl{ß &� hjw � s�Ú�wzh^hjl�hjwx�o~mwxã � s���nmgÜs{pjrqsuØ &gih
kZs�st~ &stvxwzhjg�k�g}'#Ö� h���l�kmg¥�$hjg�wz~"ßågirjwxriÚmr^gih^��g � pqwÙØ{st��g�~�pqgtÚ¡l � wzh�p &lor^w � lÜkmg�ßålorj��s���{�stlSgih^pjgivzstr�
!¡ È�ÃtÇ
¦c½Ç²¿ÜÃtÈËÄÛ½Í ¢ Äz¾²È$½ÇA¨ �(���6òN�²Ú�l � wzh^p &lorjw � lSkmg�gi~�rjwz��nmg � wx��g�~�pjlS��n &� �Üw � lÉg�sÉ�mr &lo�mrjwzs}��Ö��(�
� � lo~�h^pqr^n6��t�s{lÉkmg�'#Ö� h�stvxwástkZsfs�kmwÙØogir^hqsth#p &g � ~�w � s{h�kmg�kmg²pqgir^��wx~Zs���{�stl}kmg k�wzh^pñst~ � wás�Ú � lo�ÜlÉs

�Zstrjstvásªâ�g�pjrjwx�olo~mlo� &g�pjrjw � s�g�gih^��g � pjrjloh � &lo�mw � s�Ú"sªä^nmkmstrqst�Óhjwx�}nmvxpqst~mgist��g�~�pqg�s � lo~�h^pqr^nmwzr�s��mr &lo�mrjwzs
pqg�lorjwzs�kmg�g�Øoltvzn6��{�stl�gih�pqg�vástr g�s�kmg²pqgir^��wx~Zstr�sth��mr^lo�mr^wzgikmstkmgih�kZsth g�h^pqr^givzsth ~Zs�Ø�wxyiwz~ � st~6�� s�hjlovzstri�
ò�wxh^pjlorjw � st�Ügi~�pqgSwxhjhjl×rjg²ØogivxlonÆÚHgi~�pqr^g�lon�pjrqsth � ltwzhqs{hiÚ6��nmg�girjs×�¡lohjh &� Øog�v � vásth^hjwÙã � strfsth�gih�pqrjg�vásthfkZs
� wzs��� &s � pqgis�gi�=k�wxßågir^gi~�pqg�h#�orjn���loh#h^gi�on�~mkmlÜhjnZsth#��rjlo�mr^wzg�kZstkmg�h�ß &� hjw � sth�Ú�kZst~�kmlÉlorjwx�ogi�8stlÉpqg�rj�Ül
�¡lo�mnmvzs���t�stlÉg�h^pjgivás{r�g�����rjgi�ostkmlSkmgih^kmg�loh#pqgi�Ü�¡loh#kmg���sostk�g[
�ý�jt�o�"�(' �*)Û�
 gi~�pqr^l�kZsÞwz~�Øog�h^pjwz��s���{�stl�k�g�hjwxh^pjgi��sthfg�h^pjgivás{rjgih�Ú6loh�st�ovxlo��g�rqstk�loh�kmg�g�h^pjrjgivzsth�l � nm�Zst�õnm��s

� lt~mkmw^��{�stlç��nmwxpjlïg�hj�¡g � wástv÷�û�$hjhjlçl � lorjr^g×�orjs��� s{hïésÕn�~mwxßålor^��wxkZstkmgÝkmsth���rjlo�mr^wzg�kZstkmg�h�ß &� h^w � sthSkZsth
gih�pqr^givás{h(kmg�~�pjrjlÉkmg � stkZsfnm�8k�gih^pjgih�h^wzh�pqgi��sth�Ú�nm��s�Øtgiy���nmg g�vásth`��l�kmgi�èh^gir � lo~mhjwxkmgirjstkZsth � lo�Ül
ßålor^��stkmsth�gi�õnm�G�Ügih^��lÞhjn�r^pql×kmgi~�pjrjl�k�g�nm��s���g�hj��s�~�n�Øtgi� kmgÜ� &sth�g��¡l�giwzrjs����
�àltn�pqrjsth
�ZstvzsuØ"rjsthiÚ���l�kmg¥�$hjg � lo~mhjwxkmgirjstr���nmgAnm� st�ovxlo�Ügirqs{kml &g � lo�Ü��lth^pql �¡lorÝgih�pqr^givás{hÞk�gï�¡lo�mn�vás���{�stl
&nm~mw � s�Ú � s{rqs � pqgir^wzyistkZsf�¡lor
nm��sfwxkZstkmg�g��¡lor
nm��s � lt���¡lohjw���t�stl���n &� �Üw � s��6��v &g��ôkmwzh^hjlmÚ � lo�Ül�gih^pjgih
hjwxh^pjgi��sth(puñg��Js{h�hjnZs{h#kmwz�Ügi~mh �logih`�}nmwÙpql}�Ügi~mltrjgih(��n�g�s�kmwzh�p{ñst~ � wásf��n�g ~mloh#h^gi�Zstrjs}kmgivxgih�Ú &g nm��s
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|¡l�s�st�mrjluâ"wz��s���{�stl � lo~mh^wzkmg�rqstr
��nmg�pql�kZsth�sth
hjnmsth`g�h^pjrjgivzsth
gih�p �stl�s�n���s���g�hj��s�kmwzh�p{ñst~ � wás�kmg�~ &loh��
�"lo|�lÕ�¡lo~�pqlïkmg�Ø"wxh^pqsïkZsïkmwxØtgir^hjwzkmstkmgÞkmg � lo~mk�w^��t�ltgihSß &� hjw � sth�Ú(lohÜst�tvzlo�ÜgirjstkmlohÉkZsÕ��stv &sâ"wzs

st�mr^gih^gi~�p�st� nm�õhjwxh^pjgi��s�st�mr^luâ�wx��s{kZst�Ügi~�pqgSkmw � ltpñlo��w � lmÚU�¡l"k�gi~mkml×hjg�r�hjg��Zstrjstkmloh}g�� st|�g�r^pjloh
lonA�ovxlo|mnmvzstrjg�hi����h���rjwz�Ügiwxrjloh�h �stl��mr^gikmlt��wx~Zst~�pqg���g�~�pjg�ä^l³Øogi~�hR
/#ED� ý��N'�r�²ÚÆpjwz�mw � st�Ügi~�pjg � lt�
�Üg�p�s{vzw � wzkZs{kmg�hjlovzstr}
�D � D Ò �²Ú#�¡lo|mr^gih�g�� g�h^pjrjgivzsth{
GF D� ýu� + �Üg�sthjh^l � wástk�loh�stlÕkmwzh � lm�Ô�0�
lo�¡lohjw���t�stl�Ú�loh�h^gi�onm~�kmloh�h �stl Øog�v � lth<
/#EH� ý³���N'"r)�²Ú � lo� ��g²p�stvxw � wxkZstkmg×hjnm|�hjlovzstrjg�h<
�DID� ¼+ D Ò �¥Úrjw � loh�g��:g�h^pjrjgivzsth�
JF H� ý³� ½ �#g � lo�.nm��sSkmwzh�pqrjwx|mnmw���t�stlSgih^�Zs � wástv � lt���Zsp &� Øtgiv � lt�.l � s{vzlÜgf|¡lä^l
gih�pqg�vástr^gihi�
����s g¥â � g"��{�stl}s�gih�p�s�kmw � ltpqlt��wzs�h �stl�loh�st�tvzlo�Ügirjstkmloh�k�lf|¡lä^l���stv &s{pqw � lmÚ{lo~mkmg � &s � sth^loh
kmgÝs{�ovzlo�Ügirjstkmloh��ovxlo|mnmvzstrjg�h � lo�õ��g²p�stvxw � wxkZstkmg�h�s � wz��s�kZsíhjlovzstr[
÷�0nmvzlt~mg�g²pSstvÛ�^
Û�t�t���"�K'¶ø"ý�)/�¥Ú
�¡lor &g��=givxgih�h �stlSg��=��g���nmgi~ml�~ &nm�Ügirjl��
�"g���ltrÉnm�êvás{kml3gih�p�s3ßËstvxpqsíkmg�kmwxØtgirjh^wzkZs{kmg���g�rj�Üwxpqg�lïg�h^pjnmkmlçk�gÝkmwxØtgirjh^lohÜhjwzh�pqg���sthÉg�h^pjg²�

vás{rjgihÜgi� � lo~mkmw���t�log�h�ß &� h^w � sth�h^gi�Ügiv � st~�pqg�hiÚ#�¡lor�ltn�pqr^lçrjg�h^pjrjwz~��og�s � lo�Ü�mrjg�gi~mh �stlçk�loh��mr^l � gih^hjloh
kmgAßålorj��s���{�stl gÕg²Øolovxn6��t�stl�kmgAp�stwxhÝhjwzh�pqg���sth×s hjwxpjnZs���{�logihÞ�}nmwÙpql gih^��g � &� ã � sth��ü�6strjs��mr^gigi~ ��� gir
gih�p�sívzs � nm~ms×gi~�pjrqst� gi� � g�~Zsíloh�st�ovzlt��g�rqstkmlth�g�h^pjgivás{rjgih�rjw � loh�kms3��rjst~mkmg�g��cgi��nmgi~msï��n�Øog��
kmg�Ö×st��stv �Æ�stgihR
!� ÃtÇ���À��AÃ���À²ÒÊÒÙÃtÍZÄ7�- �Òz½Á�Ì ���cÖí'Ó� g&¡ ¿ÜÃtÒÊÒ��3Ã���À²ÒÊÒÙÃtÍZÄ7�- �Òz½ÁmÌ ���mÖí'Ó��Ú6rjgih��
�¡g � pjwxØ{st�Ügi~�pqg��²Úc��stv &sâ"wásth Ø�wzy�wz~ � sth�ésÝ� wzs��� &s � pqgis��� gÜnm��sÞ��st~mg�wzrqsÝ�og�rqstv÷ÚUgih^pjgihÉs{�ovzlo�Ügirjstkmloh
st�mr^gih^gi~�p�st� � strqs � pqg�r &� h^pqw � sthHß &� hjw � sth6��str � stkmst��g�~�pqg#kmwxh^pqwx~�p�sth�g�~�pqrjg�hjw�g���nZs{~mkml � lo�Ü�Zstrjstkmloh
s{loh
st�ovxlo�Ügirqs{kmloh�kZs�� wzs��� &s � pqgus}
$�Õgih^pjgir^vznm~mkL
�ý�j�jo�"��' � �L)/�¥�����¡gihqs{r�kmg}rjg�hj�¡giwÙp�str^gi�Gs{�mrjluâ"wz��stkZs�
�Ügi~�pqg}n���s�r^givzs���t�stl�gi~�pqr^gÉwzkZstk�g²�$�Üg�pqstvzw � wxkZstkmg{ÚZ~ �stl��¡lohjh^nmwzr^gi�:��g²p�stvxw � wzkZstk�gih�s � wx��sÜkZs�hjlovzstriÚ
g}~ml � sthjl�kZsÝ�cÖí'�Ú¹��loh^hjnmwxrjg��Knm��s�ßËstvÙp�s�k�g}hjwxh^pqg���s{h � lo�KwzkZs{kmgih g�~�pqrjg������N'�r g��=ý³���N'�r

Û� vxhjyigAy�h���wÆg²p�stvÛ��
�ý�j�j"ý\�/' *�� )r�²Ú�st�mr^gihjg�~�p�st� � lo�}|�wz~Zs���{�logih(gi~�pqr^g�gih^pjgih#kmltwzh(�mstrñst�Üg�pjrjloh`~ �stl}lt|"�
hjg�r^Ø{stkZs{h(gi�è~mg�~ � nm�8st�ovzlt��g�rqstkml�kZs���stv &sâ"wás � lt�ôgivzg²Ø{stkml�~ &n���g�rjl�k�g�g�h^pqr^givzsthi��� �s{l��¡lor^pqst~�pql
g²â � givzg�~�pqgih#vzst|¡lorqs{p &lorjwxloh��Zs{rqs�s�wz~�Øog�h^pjwz��s���{�stl�k�g��mr^l � gihjh^loh�kmg�ßålorj��s���{�stlfg�g�Øtlovzn6��{�stl�k�g�hjwxh^pjgi��sth
gih�pqg�vástr^gih�gi�K�ogirjstvÛÚDs{|mrjwx~mkmlÝ�¡ltpqg�~ � wzstvz�Ügi~�pqg}s���loh^hjwx|mwzvxwzkZstk�g��Zstrjs�pqgih�pqg�h�k�g � wxhjwÙØoloh�ésÝrjg�hj�¡giwÙpql
kZsÉnm~mwÙØog�rjhqs{vzwzkmstkmg�kZsÉ��Ö��(�
�0~�pjrjg²p�st~�pql�Ú � st|¡g�rjg�hjhqs{vxp�s{r#��n�g�gi�=nm�Jst�ovxlo��g�rqstk�l}sÉg�Øtlovzn6��{�stlÉgih�pqg�vástr#g�g�hj�¡g � wzstvz�Ügi~�pjg�loh

g�ßåg�wxpjloh#kmwz~cñst��w � loh(wz�Ü��g�kmgi�8��n�gfh^g�pjgi~ � s�s � gih^hjl�k�wzrjg²pqlíésth � lt~mkmw^��{�logih�wx~mw � wástwxh`kmg�h^pjgih�h^wzh�pqgi��sth��
 gih�p�st��nmg3�mstrqs�sÕhjgi�trjgi�os���t�stl;g�� ��sth^hqs�Ú#lo|�hjgir�Ø{stkZs�rjg � g�~�pjgi�Ügi~�pqgA�Ügih^��l�g�� s{�ovzlo�Ügirjstkmloh
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ä^l³Øog�~mhR
Ëò�wxvzvzg�~�|mrqst~�kONJò�s{r^pq��st~m~L
�ý�j�j � �P' � � )ÛÚY��rjltnm�ZsÝg�pfstv÷�u
Û�{�o��ý\�Q' �{�,)÷Úc�(rqs{~mkmvÛÚc' � girj~�l��
N8Ö×l��¹s{p`
Û�t�t�����P' ý��,)÷Úc��st~�pjwást�ol�g�p�stv÷�R
÷�t�o��ý\��'¶øtø*)ÛÚDk�gÜ��r^w ä^h g²p�stvÛ�[
Û�{�o���tst| ��'¶��,)R' ���*)r�²ÚÆlt~mkmg
lÝpqg����¡lÝkmg}Ø�wzkZs�k�gih^pjgih�hjwxh^pqg���s{h &gÉ��g�~mlor ��nmgSlÝpqg����¡lÝkmgÉrjg�vásâ�s���{�stlÝ~ml�rqs{wzlÕésÝ�Ügiwásª�$��sthjhjs

TS!Å�Á��²�Õ�
h�pqgÝg²ßågiwxpjl3kmwz~cñst��w � l � stnmhjstkmlA�¡givásíg���nmwz�Zs{r^pqw���t�stl�kmgÝgi~mg�rj�owzs�ßËsty � lo�ð��nmgÞsth}g�h^pjrjgivzsth
��stwzh���sthjh^wxØ{sth � lovzst�mhjg��õ�Zstrqs×l � g�~�pqrjl3g�~m��nZst~�pql3��nmg�sth��Ügi~�loh���sthjh^wxØ{sth�h �stlSä^lo��stkZs{hf�Zs{rqs
s��¡gir^wxßågir^wás��Ý��h � lt~mhjg���nÆñgi~ � wásthÉ�Zs{rqs�sÞßånm~6��t�s{líkmg���sth^hqs�lo|�hjgir�Ø{stkZs�Ú ��� st��s{kZs×kmg��en�~6��t�stl×kmg
Ö�sth^hqs ~ml �
r^gih^gi~�pqgJ
 §`ÇqÀ�¾³À²ÍZÈQ±fÃ�¨W�3Ã¾�¾E¦¹Á"ÍQ�²ÈËÄÛ½Í �D���Ö×���ch �stl wz~�g�Ø�wxp &s{Øog�wzhiÚ � stn�hqst~mk�l{�$v � g�nm��s
kmg���g�~mkÆñgi~ � wásS�¡lohjw � wzlt~ZstvÆ~mlSh^wzh^pjgi��s��
 gih^hqs#ßålorj��s�ÚsthDkmg²pqgir^��wx~Zs���{�logihUkZsth � lo~mkmw���t�log�hUß &� hjw � sthUs{pjnZstwxhDkmg
nm��hjwxh^pjgi��s��¡l�kmgi�æhjgir�Ø�wzrUkmg

Ø &� ~ � nmvzlth0~ml��mrjg�hjgi~�pjg��Zstrjs�hjwz��nmvás���{�logih6kmg���� � lorj�¡lohB
÷��l�l"k_y�wz~(
�ý�j�j�ø��U' �"�*)÷Úo�
gih^��g�rjwx~mwVNÔò�gi�o�owxg

�ý�j�j�ø��Q' � �*)÷ÚY��rjlonm�msÞg²p�stvÛ�(
÷�t�o��ý\�Q' �{�*)/�¥�Ü�$h^hjl�ßålorj~�g � gÜnm��sÝ��g��� s�wz�Ü��lor�p�st~�pjg}�Zstrjs�h^gi�Zs{rqstr�l
��nmg�hjg�rjwás n���s�h^gi�or^gi��s¡��t�stl�gi����sth^hqs ·Y��¶�ü� ë^� ã � kmg#n���s �¡lohjh &� ØtgivZhjg��orjg���s���{�stlXW µ��Të<à4µ�·Y�$� � Ú��nmg
� s{hjl�ßåloh^hjg � lt~�ãZrj��stkZs � lorjrjst|¡lorqstr^wás � lo�Is � wx� &ltpqg�hjgÉkmg�nm��s���Ö��ûkmgi�¡gi~mk�gi~�pqgSkZsth � lo~mk�w^��t�ltgih
ß &� h^w � sth#kmg�nm�=h^wzh^pjgi��s��
!Hg�~mkmlíg��àØ"wxh^pqsÞg�h^pqg � g�~ &strjwxl��Zs{rqs�wz~�Øog�h^pqwx��s���{�logih�Ú0s×s{~ &stvzwxhjgSkmlí'#Ö�Jkmg�nm�õst�ovxlo��g�rqstk�l

� lt~mh^pjwxpqn�wÙ�$h^g�g��õnm��s�ßågir^rqst�Ügi~�p�sÞwz~mk�wzhj�¡gi~�h &s{Øtgiv��ZstrqsÞgih�pqnmk &sª�$vzl�Ú6nm��s�Øtgiy���nmg�s×kmwxh^pqr^wz|mn�w^��t�s{l
kZsth�gih�pqr^givás{h�kmg�h^pjg�hjwxh^pjgi��sÜ~ml��mvás{~ml � lor�����s{�o~mwxpjnmkmg�r^g�Øog�vásShjnZs{h � lt~mkmw^��{�logih�ß &� h^w � sth�s{pqnZs{wzhi�(�0�
gih^��g � wzstvÛÚZnm��sSst~ &stvxwzh^g�kmg}'#Ö× h�g��.kmwxßåg�rjgi~�pjgih�rjgi�tw �log�h�g�hj�Zs � wás{wzh#kml�st�ovzlt��g�rqstkmlÉ�¡l�kmg�rjg�Øtgivzstr
sÉhjg��orjg���s���t�s{l�g��=��s{hjhqs"�
 lÝvástk�l�lo|mh^gir�Øts � wzlt~Zstv6n��I�orjst~mkmg}wx����nmvzh^l�ßålowHkZstkmlÝ�¡givxlÝstk�Øtgi~�pql�kml�pjgivzg�h � &lo�mwzlÝg�hj�Zs � wás{v

ò�n�|m|mvzg�
�¢ Á�£�£iÒzÀ ¡ Â�Ãi��À>¤�À²ÒzÀ�¾���½�ÂZÀ ��ò��"!B�Ésí�Zstr�pqwzr�kmg���gistkmloh}kmsAk &g � s{kZsïk�g.jo�����Dlo~��ogÝkZs
wz~�YZnÆñgi~ � wás3kZsïs{pj��loh�ßågirjs�pqgir^rjg�h^pqr^gtÚ�lthÜwx~mh^pjrjnm�Ügi~�pjlohÉkmgih�pqg�pqg�vzgih � &lo��wzlArjg²Øogivzstrqs{�êkmg�pqstv � gihSkmg
st�ovxlo�Ügirqs{kmloh�s{p &gÉgi~�p �s{l×~�nm~ � s�Ø�wxh^pqlthië�~ZsÞ��s{v &sâ"wásÜßålow��¡lohjh &� Øog�v
kmg�pjg � pqstr�gih�pqrjg�vásth � lo�G��sthjhjsth
�mr &l{â"wz�Ül�stl�vzwx��wÙpqg �Zs{rqs�sÜ��nmgiwx��sSkml�òt
 Ñ ����H¨� � Ñ.Ò ��sthjh^wz� � lt��lÜrjg�hjlovÙØogir�sth�g�h^pjrjgivzsth�~Zsth
rjg��ow �ltgih���stwxh � gi~�pjrqstwxh�kmlohf�ovzlt|mnmvás{rjgih`
÷'(l"lov
g²pÉstv÷��
�ý�j�j * �Z'¶���*)/�¥�×��sth}��n�Øog�~mh}kmg�Ö�st��s{v �Æ�stg�h
�¡givásï�mrjwx��g�wzrjsAØtgiy3�¡l"kmg¥�$h^gílo|mh^gir^Ø{str�gi� kmg�pqstv � gígih�pqrjg�vásth�gi� st�ovxlo��g�rqstk�lohÜØtgiv � lohz
/#�� ý³�
�N'"r)�(stwx~mkZs�~Zs�ßËsthjg�lo~�kmg givzsth � lo~�Øogir�pqg��.òÔgi�8ò�g�~�l}hjg�nÞ~ &n � vzg�lmÚ � lo~ � g � wxkZs � lo�ÜlS�"g��21nÆñgi~ � wás
�0rjwx~ � wx�Zstv�
 �AÃtÄÊÍ ¡ ÀjÑiÁZÀ²ÍQ��À �(Öí���+
ÛÖ×wx� � g�vzv¹g²p�stvÛ�B
�ý�j�j * �[' * �\)/�¥�
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�6strjsíkZstr � lo~�p�s×kmgih�pqgihÜsuØ{st~6�� loh�lo|�hjgir�Ø{s � wxlo~ZstwxhiÚ�� &g�pjl"kmlth�kmgÝs{~ &stvzwxhjg�hfkmgÝ'#Ö� h}kmgÝs{�ovzl{�

�Ügirqs{kmlohiÚ � lt���Zsp &� Øtgiwxh � lo�:s���nZstvzwxkZstkmg�g���nZs{~�pjwzkZs{kmg�h^gi�Ü�mrjg � rjg�h � g�~�pqgÉkmloh�kZstkmlthiÚ¹h �stl � stkZs
Øog�y×��stwxh��¡lohjh &� Øog�wzhSgÝg²â"wx�owzkmlthi�;�(n�h � s{~mkmlÕs{pqwx~m�owzrfgih�pqgihSlo|�ä^g�pqwÙØoloh�Ú &gÝr^g � lt��g�~mk &s{Øtgiv#��nmg�p�stwxh
� &g�pql�kmloh�s{vzwzg��8~�g � g�hjhjstrjwzst��g�~�pqgfsth�hjgi�tnmwz~�pqg�h � strjs � pjgir &� h^pjw � s{hië

^ kmlS�¡lo~�pqlÜkmg�Ø�wzh^pqs}pqg &ltrjw � lmÚm�Ül"k�givzlth�gih�pqgivzstrjg�h�g�Øoltvzn�pjwxØolth�k�g &nmvÙpqwx��s��ogirjs���t�stl�ó
^ kml���lo~�pjl�kmg�Ø�wxh^p�sÜkmg�g²ßågiwÙpqloh�kmg�h^givzg���t�stl�Ú�ßågir^rqst�Ügi~�pqsth�kmg � lor^rjg���t�stl��mstrqs�sÜwz~ � lo�Ü�mvzg²pqgiyis
kZsÞst�Üloh^pjrqs�g��mstrqsÞs � lo~�p�st�Üwz~ms���t�stlÞ�¡lor�gih^pjrjg�vásth�kmg � st�Ü��l���nmg�|mnmhj��nmg��úr^g � nm��g�rqstrfs
ßålor^��s}k�l�'#Ö×Órjg��mrjg�hjg�~�pqs{pqwÙØol�st��g�~Zsth�kZsth�g�h^pqr^givzsth�kml�s{�ovzlo�Ügirjstkmlm�

^ kmlA�¡lo~�pqlAkmgÝØ�wzh�p�s3kmg���l�kmg�vást�Ügi~�pql�Ú
stvz�oltrjwxpj��lth�kmg��og�rqs���{�stlAkmg×'#Ö� hÜstr^pjwxã � wástwxh���nmg
|mn�hj��nmgi�ür^gi�mr^l"kmn�yiwzr#g²ßågiwÙpqloh#kZs{h�wx~ � g�r^pjgiyus{h�ßål{pqlo� &g�pjrjw � sth�g�kmlÜ|mwz~mstrjwxhj�Ül}~ �stlSrjg�hjlovÙØ�wzkmlmó

^ kml��¡lo~�pql�k�g(Ø�wzh^pqs gih�p�s{p &� h^pjw � lmÚ � rjwxp &gir^wzlohHlo|�ä^g�pjwxØtloh0��nmg#vzg²Øogi��gi� � lo~�pqs�pql�kZs s wz~"ßålorj��s���t�s{l
~ml��mvzst~ml�kml '#Ö×}Últnfh^g�äjs�Ú{��n�g(st��vzwz��nmg���gih�p�s{p &� h�pqw � sthUkmg � lo�Ü�Zstrjs���t�stl�g�~�pjrjg`kmwzh�pqrjwx|mnmw���t�log�h
kmg��¡lo~�pqloh�g��=nm�=�mvzst~mlm�

Ö &g�pjl"k�loh0hjg���g�v � st~�pjgihiÚ���nmg�stvzwzst�b��l�kmg�vzlohckmg�'#Ö� h
s�p &g � ~mw � sth0gih�p�s{p &� h�pqw � s�kmg � lo�Ü�Zstrqs¡��t�stlmÚ
puñg��ôhjwxkml�st�mvzw � stk�loh0�Zstrjs�wx~�Øtgih�pqwz�ostr�s����6òÿkms���wás�$� &s � pqgis g�k�g�h^nZsth���stv &sªâ�wzsth6Ø�wzy�wz~ � sthl
Û��stvzvzstr^p
g�p}stvÛ�>
�ý�j�j * �Z' �o�,)÷Ú
��stvzvzstr^p�g²pÉstv÷��
�ý�j�j�j"�_' ��ý�)÷Ú�ò�gir^~Zst~mkmg�yÝg�p}stvÛ��
�ý�j�j�j"�K' � * )÷Ú�ò�g�rj~Zs{~mkmgiyÝg²p
stv÷�h
÷�t�o�o�"�`' ��ø*)÷Ú#öosuØ�wzg�v#g�p�stvÛ��
Û�{�o�t�É�`' � * )r�²Ú(�ZstrqsïsAkmg�pjgirj�Üwz~ms���t�stlAkZsA��Ö���kmg�s{�ovzlo�Ügirjstkmloh

÷�Usth�pqg�~m~mg�paNô��s{vzvzh�����st|Zstn�k^
�ý�j�j�j"��'k� * )r��lonAstwx~mkZsÜ�Zstrqs�gih^pqst|¡givzg � g�r�Ø &� ~ � nmvzlohSés�gih�pqr^n�pqnmrjs�kZs
�mr &lo�mrjwzsS��s{v &sâ"wásR
���gir^|�g�r�g²p�stvÛ�	
÷�t�o��ý��a'k�"ý�)/�¥�
�Dg�Ø{st~mkml�gi� � lt~�pqs�gih�pqg � gi~ &strjwxlmÚHl×�mrjg�hjg�~�pjg�pqrjst|Zstv � l � lo~�ãm�onmrqsª�$hjg�gi�ànm��sÞpjgi~�p�spqwxØ{s�kmg

kmg�hjgi~�ØtlovxØtgir�� &g�pjl"k�lohÉkmg�nmhjlAg²ã � wxgi~�pqgÞkZsthSwz~"ßålorj��s���t�ltgih � lo~�pqwzkmsthÉ~mlï�mvást~�l3kmg�nm� '#Ö�ükmg
nm� st�ovxlo�Ügirqs{kmlmÚ(��stwxh�g�hj�¡g � wÙã � s{��g�~�pjgí~Zsçh^nZs Öí���(�0h^pqg�h�� &g�pql�kmloh�h �stlÕpqgih�p�stk�loh��¡lor��Ügiwxl
kmg�g¥â"��g�rjwz�Ügi~�pjloh � lo~�pqrjltvástkmlth�gÝst��vzw � stkmlohfs�nm��s�s{��loh�pqrjs�kmgu�×st�ovzlt��g�rqstkmlthfr^w � lth�kZsí�cÖí'
� lt�='#Ö� h � lo~mh�pqr^n &� kmlth#s��Zstr�pqwxr(kmg�kZstkmloh(lo|�pqwxkmloh`��g�vás¿¥ ÄËÌ�ÀW¦
ÄÛÀ²ÒÙÌÜÃtÍ¡Ì�§(ÒÙÃtÍ¹À²ÈÛÃtÇ�¨. 
Ãt¿�À²Ç^Ã�©

$�N�6�`'#���#k�l�ò��"!��
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��~�pqg�h�kmg}kmwxh � n�pqwxrj�Üloh�|�rjg�Øtgi�Ügi~�pqgÉg�h^pqsÝst��lth^pqrjs�lo|�hjgir�Ø{stkZs�kmg�st�ovzlt��g�rqstkmlthiÚ � lo~�Ø &gi�Krjgih��

hqs{vxp�s{r0��n�g�g¥â�wxh^pjgtÚ�stv &g���kZs�st~ &s{vzwzh^g#kmg�'#Ö� hiÚ�nm��s�h &gir^wzg�kmg�p &g � ~mw � sth
lo|mh^gir�Øts � wzlt~Zstwzh � st�Zsty�gih�kmg
kmg²pqgir^��wx~Zstr6sth � lo~�kmw^��{�logih�ß &� hjw � sth6k�g#nm��st�tvzlo�Ügirjstkmlm�c�0~�pqrjg#g�vásth6kmgih�p�s � st�S��hjg{ë�s gih^��g � pjrjl � loh^�mwás
wz~�kmwxØ�wzk�nZstvUkmg}g�h^pqr^givzsth�
Û� vxhjyigAy�h���w6g²p�stv÷�e
�ý�j�j�ý\�c' *�� )ÛÚÆÖ×givxwást~�wHg²p�stv÷�e
�ý�j�jt�É��' * �\)/�¥ÚÆg}s{h gih^��g � �
pqr^loh � lo�mwzs�g � lorjg�hfwx~�pjgi�orjstkZsth�
Ë�(lo~Zspjpql�g²p�s{vÛ�(
�ý�j�j"����' ýª�*)÷Úc�(w � sÝg�pfstvÛ�(
�ý�j�jo����' j*)ÛÚH��wzrqs{rjkmw�g²p
stv÷�	
�ý�j�j��"�[' ���\)Y�²Ú"gi~�pqr^g�lon�pqrjsthi�0����g�hqstr#k�g � stkms}nm��s}k�givás{h#st�mr^gihjg�~�p�str�Ø{st~�p�s{�ogi~mh#h^lo|ÝlÉ�¡lo~�pql
kmgÉØ�wzh�p�sÝkZsÝkmg�pjgir^��wx~Zs���t�s{lÝkmg � gir�pqloh��Zs{rñst�Üg�pjrjloh�ß &� hjw � loh�
å��lor�g²â"gi�Ü�mvzl�ÚUs�k�g�pqg�rj�Üwz~Zs¡��t�stlÝkmg`6
s{pjrqsuØ &gih(kms�gih^��g � pqr^loh � lo�mwzs�wz~mk�wxØ�wzkmnmstvZkmg�g�h^pjrjgivzsth�¥Ú�~mg�~ � nm��sfkmg�vásth`hjnm|mh�pqwÙpqnmw¡lÉ'#Ö����nZs{~�pjl×és
��nZst~�pqwxkZstkmg�g�ésÜk�wxØog�rjh^wzkZstk�g�k�gfwx~�ßålorj��s���{�logih#��nmg�gih�p �stl � lo~�pqwxkZsth�hjwx�}nmvÙp�st~mgist�Ügi~�pqg�~mg�vzg{�`��v &gi�
kmwxhjhjl�Ú"h �stlfpjl"kZs{h�k�gi�¡gi~mkmg�~�pqgih�pqst�}| &g��ôkZs�pjgilor^wás�kmg�g�Øoltvzn6��{�stl�g�h^pqg�vástr�gtÚ�gi�ès{vz�onm~�h � sthjloh�Ú�spqrjg¥�
vás{kZsth�ésth � wx� &ltpqg�hjg�h�wx~mw � wástwxh�hjlt|mrjg×s3kmwzh�pqrjwx|mnmw���t�stl3g�� ��sth^hqs3kZsthÜgih�pqr^givás{h-
 � lo�Ül &g�l � sthjlïkZs
ßåltpjlo��g²pqr^wásfg�gihj�¡g � pqr^loh � lo�mwás}wx~�pqgi�trqstkZs{h�²��� �stlÉ��ltr^p�s{~�pjl�p &g � ~mw � sth#��nmg���l�kmgi�8hjg�r � lo~�hjwzk�girqs{kZsth
� lt���mvxgi�Ügi~�p�s{rjgih�ésSst~ &stvzwxhjg�kmgf'#Ö� h�~mlÜgih�pqnmkmlÜkmg��¡lo�mnmvzs���t�stlSg�h^pqg�vástr^gih��
� h�kmstkmloh�kZs�st�Üloh^pjrqs�kmgÜst�tvzlo�Ügirjstkmloh�s{~Zstvzwxyustkms�ßËstyig��G�Zstr�pqgÉkmlÞ�mr^lä^g�pjl�����ø��o��ø�ÚÆgi~�pqwù�

pqn�vástkmlÕìj�Zlor^��s¡��t�stl}g���Øoltvzn6��{�stl�k�g����ovzlt��g�rqstkmlth��
h�pqg�vástr^gih�	�w � loh#kms��cÖí'(îmÚY
�d ¦H½Ç¥¿ÜÃtÈËÄÛ½Í3ÃtÍ¡Ì
«fet½Ò Á"ÈËÄÛ½Í%½@ª�g�Ä7��Î ¡ ÈÛÃtÇ( �Ò Á�¾²È$À²Çq¾ÜÄÊÍ;ÈåÎZÀ � �^ [h ��
÷�(gistnmvzwxginAg�pfstv÷�&
�ý�j�j�j"�Z' * )ÛÚH�(gus{nmvzwxginAg�p�stvÛ�

Û�{�o��ý\�_'¶ø*)r�fg�ßåltrqst�õlo|�pjwzkmlthÉs{pqrjsuØ &g�h}kmlAò��"!�þ��N����'#�í~mloh�ãmvxpqr^lohÉ��������� 
7� ����g�� � ýu���

7���_�¥Úmstv � st~6�� st~mkml��4�!�!���b���"����st��lth^pqrjsfkmg�st�ovxlo��g�rqstk�loh &g � lo�Ü�¡loh^pqs���ltr�� ��'Ôý � ����g����f'
ý � ý � Ú(lohÜ��stwzh�ä^l³Øog�~mhz
$#n%úý³�o�ÕÖ('�r�²Ú����f':ý � ��ýÞgí���f'Ký ��*�� Ú`kmg�wxkZstkmg�h�wx~�pjgir^��g�kmw &str^wásth

Ë�o�o��D� #iD� ýu�o�o�ÜÖ('�r�¥ÚZgfò�l"k��ogSýu�mÚmlS��stwzh(Øtgiv � l}
/#EH� ýª�t�o�ÜÖ('�r�¥�
��s�p�st|¡givzsAýt�xýÜgi~ � lo~�pqrjst�S��hjgÜvzwxh^p�s{kZsth��Zstrjs � stkZsÞst�ovxlo��g�rqstk�l�sth � l"ltrjkmg�~ZstkZsth�gi��nZspqlor^wástwxh


�v�g5È��(�Zstrjs &g���l � sÜ�t�o�t���¨�"ÚmlÜ	�stwxl�ésÉ��g�wás��vznmy�
�ÀWÁ�Âx��g�sÜkmwxh^pñst~ � wzsÉstl � g�~�pjrjl�kZsS�HÖ�'��
�ÓãZ�tnmrqsÞýo�xý�st�mr^gihjg�~�p�s�s�k�wzhj�¡loh^w^��t�s{l�kmlth st�ovxlo�Ügirqs{kmloh#~ml � &gin¹Ú¹lo~mk�g &g��¡loh^h &� Øtgivcvzl � stvxwzyistr�l

� g�~�pqrjl &lo��pjw � l�kZs��cÖí't
åkmg}��stn � lonmvzg�rjh�g²p�stvÛ�[
�ý�joø * �P' �oø*)r� sth^hjwz� � lo�Ül�s��¡lohjw���t�stlÝkmg��t�Þ ltr

÷ò�lo�Sg�p�stv÷�	
Û�t�t�o�"�a' �mý�)r�²�
��lï'�st�¹�ç�ís{�mrjg�hjgi~�pqst��lthÉgi� kmg�pqstv � g�lohÉkZstkmlthiÚ0loh}��rjl � gik�wz�Ügi~�pqloh�n�pqwxvzwzyistkmloh��Zstrjsínm~mwù�

ßålor^��wxyustr�s×ßåltpjlo�Üg�pqr^wás�g�lohf� &g²pql�kmloh�k�gihjg�~�ØolovÙØ"wxkmloh}g�st�mvzw � stk�loh�pqst~�pqlí�mstrqs � lorjr^g"��{�stlí�Zstrjsís
wz~ � lo�Ü�mvzg²pqg�yus�kZs�s{��loh�pqrjs���nZs{~�pjl��Zs{rqs�s�hjn�|�pqrjs���t�stlfkmg�gih^pjrjg�vásth�kmg � st�Ü��l��0�Ôstvx�olor^wxpq�Ül nmhjstkml
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NGC1805
NGC1818

NGC1831

NGC1868

NGC2209 Hodge14
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¿�À¸ÁUÂÃ³Ä\Å Ä\ÅLÆÇÄ\ÈLÆÉÈoÂ³ÊÌËÎÍJÏ�ÏLÆÇÄ\ÏLÆ�Ð*ÑLÊ±Â Â³ÊÉÃ�Ã Ë,ÊÉÈ ÅLÊÉÅ ÐwÊ±Â
¿�À¸ÁUÂÃoÂÃ Ä\ÅLÆÇÄ³ÐwÆ±ÂÒÐwÊ±ÂZÍJÏ�ÏLÆÉÈ�ÏLÆÇÄ\ÅLÊÉÏ ÈLÊÉÈ�Å ÂqÄoÊ�Ð ÂqÄoÊ±Â ÑLÊÉÃ
¿�À¸ÁUÂÃ�ÑoÂ Ä\ÅLÆÇÄ\ÏLÆ±ÂÏLÊÉÅ`ÍJÏ�ÐwÆÉÅ�ÐwÆÉÅ�ÅLÊÉÏ ÑLÊÇÄ\Ï ÂÒÐwÊ�Ð ÂÃLÊÉÑ ÅLÊ±Â
¿�À¸ÁUÂÃ�Ï�Ã Ä\ÅLÆ±ÂÒÐwÆÉÑ�ÏLÊ±ÂZÍJÏ�ÑLÆÉÅ\Ë,Æ±ÂÏLÊÉÅ ÑLÊÉÑ�Ã Ë,ÊÉÈ ÏLÊÌË ÅLÊÉÓ
Ô  L§1��£ ÂÒÐ Ä\ÅLÆÉÈ�ÃLÆÉÑ\Ë,ÊÉÓ`ÍºË³ÑLÆÉÑ\Ë,ÆÉÅ³ÄoÊÉÈ ÄoÊÌË³Å Â�Â³ÊÉÏ Ë,Ê�Ð ÑLÊÉÓ
	�g�ßågiriñgi~ � wásth�ël
÷s"�#��s{~�pjwást�tlÉg�p�stvÛ�B
÷�t�o��ý��('¶øtø*)Ûó8
Ë|4��Ö�s � �{g�'ÕN���wzvx��ltrjge
÷�t�o�����('k��j,)Û�
Ö � ç¾Ý�Ü ÝTÜ ÿKkzlonp×rs,tu l�|a� u { u �wØ\l_vwlLn u\xzy lz{[|*} u vwlon(�\l s��| � �Ù� s l yÚ� � u ~�Û\�/pÜ�\vzp s�uQu p�vw|*���Òp Ý s³u rs,tu l�vwl

u\xzy lz{[|*} u vwlÞ| u n s l yÚ� � u n�~ºßw�c|Þ~º�w�ZpÚ�\vzp s³u { u n s l�lw}9vw|,� u v u n�|�� �*u �¯l1}Gp u n�~ v | È ��vwl
n¦| �às |,���q}9lá� u } uâ�|*�ol s³u ßo�o�L�m�Ì�z����n s l yÌ� � u nZ~ºãw�a|Õ~ºä1�P{/lon¯�q} u {PåÙ}�|�n�o| s �Òp æ u {/|,���¯|,å u
vw|*�\np v u vw| s |*���q} uwy vw|R|�n¯�q}�| y�u nç|RlK} u p lKèu {/|*p u³éÒyÌ�\� ~ ÀWÁ�Â �@vwl u\xzy lz{/|,} u vwlzåw|,�\� �*u ���¯lP� � |
lK} u p�lcvwl s�u }�lêrs lÎ~ ÀlÃTÄ�Å!Æ � �|X{[lon¯�q} u vwl_� uas l yÚ� � u ~ìëo���çkmlw}�Ý7{�å uá��wy �ÒpÜ{ u(s l yÌ� � u pÚ��íTlw}º{ u
u vzp�n¯�qîu � s p uQu � xz�wy�u } u l s |*���q}�l�vwl ���_� ~ìï ¼L½a¾ ���

�Zstrjs�l��Ül�kmgivzst��g�~�pql�k�g#'#Ö� h &g(st�mr^gihjg�~�p�stkml�~�l�'�st�Æ����|�g�� � lo�Ül s��orjstkmg`kmg��Ül"kmg�vzlohUnmhjstkZs
�Zstrjs�wx~�Øogih�pqwx��str�s�st�Üloh�pqrqs�kmg�st�ovxlo�Ügirqs{kmlohi�H��h
ßågir^rqst�Ügi~�p�s{h�k�g�st~ &stvzwxhjg�kmloh�kZstkmlth`h �stlf�Üloh�pqrqsª�
kZsth#g�pjgih^pqstkZsth�s{pjrqsuØ &gih�kmg�g¥â��¡gir^wz�Ügi~�pqlth � lo~�pqr^lovástk�loh#~ml�'�st�Æ�0�m��� h�rjg�hjnmvÙp�stk�loh#kZsSst~ &stvxwzh^g kZs
~mloh^hqsfst��lth^pqrjs�k�g�st�tvzlo�Ügirjstkmloh0h �stl�s{�mrjg�hjgi~�pqstkmloh�~�l}'�st�¹�¾��sth^hjwx� � lo�Ülfn���s�kmwzh � nmh^h �stlfhjlo|�rjg
givxgih��`�clor#ãZ�ÞÚml�'�st�Æ� * ßËsty�nm�=hjn�� &str^wzlÉkmg�pjl"kmlSlÉpqrjst|Zstv � lÉg�wz~mk�w � s}�¡gir^hj�¡g � pqwxØ{sth#ßån�pjnmrqs{hi�
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ð`÷�� ø ��ù@úaûüúaý � �áþÿ��� � � � û��Þ��� � û
 wzh^��lt��lohckmg`kZstkmloh6�ZstrqsN��st�ovxlo��g�rqstk�lohHr^w � loh6kZs ��rjst~mkmg(��n�Øtgi��k�g�Ö�st��s{v �Æ�stg�h�
�� ÃtÇ���Àp�AÃ���À²Ò ²
ÒÙÃtÍZÄ7�+ �Òz½Á�Ì �U�cÖí'��6lt|�pqwxkmloh � lo�Ós{¥ ÄËÌ�ÀE¦
ÄÛÀ²ÒÙÌfÃtÍ¡ÌN§`ÒÙÃtÍ¹À²È�ÃtÇ�¨� 
Ãt¿�À²Ç^Ã5© 
$�N�6�`'#���Hkml�¢ Á�£�£iÒzÀ
¡ Â�Ãi��À�¤�À²ÒzÀ�¾���½�ÂZÀ 
÷ò ��!B�²�"�
h�pqg�h�kZstkmlth`ßËsty�gi�è�Zstr�pqg�kml}�mr^lä^g�pjlS�f��ø��t��ø�g�~�pqwxpjnmvás{kml��Zlor^��s¡��t�stl�g
��Øolovxn6��t�s{lÜk�g����ovxlo��g�rqstk�loh�	�w � loh#~ZsÉ�cÖí'U
�d ¦H½Ç¥¿ÜÃtÈËÄÛ½ÍíÃtÍ¡Ìe«çet½Ò Á�ÈËÄÛ½ÍÕ½@ª/g�Ä7��Î ¡ È�ÃtÇ� �Ò Á�¾²È�À²Çq¾
ÄÊÍAÈåÎZÀ � �^ [h �J
Ë�(gustn�vzwzg�n×g²p s{vÛ��
�ý�j�j�j��c' * )÷Ú¡�(gustn�vzwzg�n×g²p s{vÛ�+
÷�t�o��ý\�a' ø*)÷ÚÆ�"st~�pqwás{�olSg�p�s{vÛ��
÷�t�o��ý��
' øoø*)÷Ú¹ötl � ~mhjlt~�g�p�stv÷�N
÷�t�o��ý\�X' �"j,)r��gfh �stl � lo���¡loh�pqloh�kmg�wz��st�og�~mh�~Zs�kmwxrjg���t�stlÜkmloh�st�ovxlo��g�rqstk�loh�g
kmg � st���¡loh���r &l{â"wz�Üloh�~msth#|Zst~mkmsth��������\� 
������(g�� � ýu��� 
7���_�²�0�Ôrjgik�n6��t�stlSkZs{h#wz��st�ogi~�h�~Zs
kmwxrjg"��{�stl�kmlth�st�ovzlt��g�rqstkmlthiÚ¡|�g�� � lo��l�sÝst~ &stvxwzhjgfkZsth h^nZsth ßånm~H��t�log�h�kmgÉvznm�Üwz~�lohjwxkZstkmg`
÷�U�6h)�²Ú¹ßåltw
rjgistvzwxyustkms}��lor���s{~�pjwást�tlÉg�p�stvÛ�l
÷�t�o��ý\�a' øoø�)Û�`�0�=rjg�vás���{�stlíésth�wz��st�ogi~�h#kmloh � st�Ü�¡lohiÚZ�¡lohjw � wxlo~ZstkZs{h
s�ø"�k��str � ��wx~}kZs�kmwzr^g"��{�stl�kml � g�~�pjrjl�kmloh
st�tvzlo�Ügirjstkmloh�Útgih�pqg��Ügihj�Ül pqrjst|Zstv � l ßålow�ßågiwxpjl���ltr
'�sth^pjrjl
g�p�stv÷�	
Û�{�o��ý\�a' �t�*)÷�
���mr^l � gih^hqst�Ügi~�pqlSkZs{h#wz��st�ogi~�h`ßålowÆr^gustvxwzyistkml � lo�JlS�Zs � ltpjg���	����0þt������
ò���!ÿh^gi�onmwx~mkmlSl

�mr^l � gikmwx��g�~�pjl��Zstkmr �stlf�mstrqs�s��N����'#��wx~mkmw � stkml��¡givzlf�"!��"�� �-
@¡ Â�Ãi��À�¤�À²ÒzÀ�¾���½�ÂZÀ ¡ �²ÄÛÀ²ÍQ��À�±�ÃtÈ�Ã
¼�Í¡ÃtÒ ¨³¾²Äz¾ ¡ ¨³¾²È�À²¿ �¥�ï�
h�pqgÝ�mr^l � gih^hqst�Ügi~�pqlAwx~ � vxnmwzn�k�g�pqg � ��{�stlAg�hjg�vzg"��{�stlAkZs3st�Üloh^pjrqs�ÚHßåltpqlo�Üg�pjrjwzs
�¡lor�st|�g�r^pjnmrqs�g � stvzwx|mrqs¡��t�stl�ßåltpjlo� &g²pqr^w � s"Ú � lo�ès³ä^nmh^pjgih(�mstrqs���lo~�pjlfy�girjlf~Zs�gih � stvás�kmg���st�t~mwxpjnmkmgtÚ
� ltrjrjg���t�stlÉ�¡lor#s{|�g�r^pqn�rqs}g�'(!��h
  HÎ�ÃtÇ���ÀR¤mÇ^ÃtÍ�¾$ªuÀ²Ç	«�¬��²ÄÛÀ²ÍQ�A¨ �²�0� kmg²p�stv � st�Ügi~�pqlÉk�gih^pjgih��mr^l � gikmwù�
�Ügi~�pqloh#g�h � st�Zst�8kZsÉ�mrjlo�¡loh�p�s}kmlÉ�mr^gih^gi~�pqg�pqrjst|Zstv � l}g��¡l"kmg��8h^gir�gi~ � lo~�pqrjstkmloh#~msth#rjg²ßågiriñg�~ � wzsth
s � wz��s � wÙp�stkmsthi�Ô�
~�pjrjg�pqst~�pqlmÚ�stvx�onm��sth�wx~�ßålor^��s���{�logih ä^nmvx��stkZsth���g�r^pjwz~mg�~�pjgih�h^lo|mr^gílohÝstvÙØoloh�Ú�sth
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wz��st�og�~mh�g�s � lo�Ü�Zs{pjwz|mwxvzwzyis���t�s{lfkZs{h�s{��loh�pqrjsth#h �stl�st�mr^gih^gi~�p�stkmsth�sÉh^gi�onmwxri�
�Hlor#n���s���nmg�h^p �stlSkmg�hjwx���mvxwxã � s���t�s{lmÚ�kmgi~mlt��wx~Zstrjg���lth(sth#wx��s{�ogi~mh`~Zs}kmwxrjg"��{�stl}kmlth�st�ovzlt��g�rqs�

kmloh(kmgÝìq���#� � vxnmh^pjgir^î}g�~Zsfkmwzr^g"��t�s{l}kmg � st���¡loh`�mr &l{â"wx��loh�kmg�ìq�����c� � vznmh�pqg�rjîm�0�clor � lo~mh^gi�21nDñgi~ � wás
lS��g�hj�ÜlÉØts{vzg��ZstrjsÉl � lo~ä^nm~�pjl�kmg�g�h^pqr^givzsth�kmgivzsth��mrjl³Øog�~mwzg�~�pqgt�
�.st�Üloh^pjrqs3���#� � vxnmh^pjgir}k�g � stkZs3s{�ovzlo�Ügirjstkml�ßålow � lo�Ü��loh�p�s��¡lor}g�h^pjrjgivzsth}lo|"pqwzkmsth}kmg�k�nZsth

wz��st�og�~mh6wx~mkmg���g�~mkmgi~�pjgih0kmg�~mlo�Üwz~Zstkmsth0'��
��g#ò�� �U�(����mrjwx��g�wzrjs�wx��st�tgi� � lo~�pjg�Øog�s §`ÒÙÃtÍ¹À²ÈÛÃtÇ�¨
 
Ãt¿�À²Ç^Ã 
÷��'�� � gi~�pqrjstkZs ~ml � gi~�pjrjl�kml�s{�ovzlo�Ügirjstkml�g�s�h^gi�on�~mkZs ~ml h^ginÉrjstwzlSés���g�wás��vznmy{�U��ãZ�on�rqs
�"�Ùý���loh�pqrjsSn��=g²â"gi�Ü�mvxlÜk�l�str^rqst~ªä^l}ßålorj��stkmlS�¡givás{h#wz��st�ogi~�h�'��
��g�ò����U�(�Z g�nm��s}��st~�giwzrjs
lo|�ä^g²pqwÙØts"Úmgih�pqgfstrjrjst~ä^lÉ�¡girj�ÜwxpjwznÆë

^ nm��s�wx��s{�ogi�.kml � gi~�pjrjl�kmlth hjwxh^pqg���s{h�gih�pqg�vástr^gih � lo�:s�� &sªâ�wx��sÉr^gihjltvzn6��{�stl��¡lohjh &� Øog�v6�Zs{rqs
�N����'#�(
÷���¶�t� * str � h^g � �¥ó

^ stn���g�~�pqstr�s×s{��loh�pqrjsÞkmgÜgih�pqr^givás{hf�¡lor � lo|�rjwzr�nm�à��stwxlor�ñst~m�tnmvzl�h &ltvzwzk�lÞ~�l � &g�n � st�ZstyÜkmg
st|�rqst~m�tgir#rjg��ow �ltgih�kmgih^kmg�l � gi~�pqr^l�sp &g�sÉ��g�rjwxßåg�rjwzs}kmg � stkZsÜst�ovxlo�Ügirqs{kmlmó

^ s�lo|"pqgi~H��t�stl�kmgÉ�ÜgikmwxkZsth wx~mkmg���g�~mkmgi~�pjgih��Zstrjs�n�� � lo~ä^nm~�pql�kmgÉg�h^pjrjgivzsth�~ZsÝrjg��ow �s{l�kmgÉwz~��
pjgirjh^g � ��t�stl gi~�pjrjgAl '��
�àg3ò����c�`Ú(�¡lohjh^wz|mwxvzwxpqst~mkmlÕs�kmg²pqgir^��wx~Zs���{�stl;gi�Ü� &� r^w � sÕkmloh�girjr^loh
ßåltpjlo� &g�pqr^w � lohi�

'(lo�Ül�sSst�Üloh^pjrqsÜ����� � vzn�h^pqg�r�hjltßår^g � lo�.s � lo~�p�s{��wx~Zs���t�s{lÉ��lor�g�h^pqr^givzsth�kmg � st�Ü��lSkZsÜ�cÖí'�Ú
s�lt|�pqg�~6��t�stl�kmg}nm��s�s{��loh�pqrjs�kmg � lo~�pqr^lovzg{Ú�vxl � stvz�Ügi~�pjg�r^gi�mr^gih^gi~�p�s{pjwxØ{s�kmg�h^pjg � st�Ü�¡lmÚ¡pjlorj~�lon"�$h^g
wz�Ü�mr^gih � wz~mk &� Øog�v`�mstrqsís3s{~ &stvzwxhjgÜkZsth}��rjlo�mr^wzg�kZstkmg�h}kmlohSst�tvzlo�Ügirjstkmloh��í gih^hqs�ßålor^��s"ÚHpqg�~mkml3g��
� �stlohUsthcst�Üloh^pjrqsthc�����U� � vxnmh^pjgir�Ú³��l�kmgi�ÜlohD�mr^l � gikmg�rUkmg`n���s���st~mg�wzrqs � lo~�ã &sØogiv � lo�bs#hjnm|"pqrqs¡��t�stl
kmg�gih^pjrjg�vásth�kmg � st�Ü��lÞkZsth�st�Üloh^pjrqsthf����� � vzn�h^pqg�riÚcpqgi~�kml×ãZ~mstvz�Ügi~�pqgÜnm� � lo~ä^nm~�pql�kmg�g�h^pjrjgivzsth
gih�p�s{pjwzh�pqw � st�Ügi~�pqg�r^gi�mr^gihjg�~�p�s{pjwxØol Ã²ÂZÀ²Í¡Ã¾ k�loh#hjwxh^pqg���s{h�sÉh^girjg��.wz~�Øog�h^pjwz��stk�lohJ
Û�"g � �`�"� * �°���²�
�6strjsÞg�h^pjgÜãZ�àn"pqwzvxwzyist��lth�nm��sÝwz��st�ogi�I�����c� � vzn�h^pqg�r��Zstrjs � stkZsÞst�ovzlt��g�rqstkml��É�0h^p�s{hfwx��s�

�og�~mhiÚc��nmg�h^gir^Ø�wxrqst�G�mstrqsÞst~ &stvxwzh^gÉkml � wzh^p &lorjw � l�kmgSßålorj��s���{�stlÝgih�pqgivzstr`
@¡ ÈÛÃtÇ�¦c½Ç¥¿ÜÃtÈ÷ÄÛ½Í ¢ Äz¾²È$½Ç�¨
�f���6òN��kZs3�cÖí' 
Û'�sth�pqrjlAg²pÜstvÛ�,
Û�t�t��ý\��' �t�,)�gÞöos³Ø�wxgiv�g²pÜstvÛ�,
Û�t�t�t�É��' � * )r�²Ú
�¡lohjh^nmgi�úpqgi�Ü�¡loh
kmg�g¥â"��loh^w^��{�stlívzwx�ogiwxrqst�Ügi~�pjgÜh^nm�¡girjwxlorjg�h}stlth�kZsth�wz��st�ogi~�h}'��
�Jg�ßåltrqst�àpqlt��stkmsthfg��ú�mstrqstvxgivxl
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ï �$� Ý�å�Ý�Ü ÿ � lz{��LlonqpTrs*tu l�v u nKpÜ{ u\x |,�\n ���� |��ü� ��� �\l � y�u �\lÞvwl s��| � � u } u����@� Û��oë��zå�lz�\vw|ÎlLn
�ol����¯lon/pÜ�\vzp s³u { u n[�olonqpTrs,tlo|�nçv u nU|�n¦�q}9| y u n�lz�\n¦|,}4æ u v u n���� pÚ{ u\x |,{ ������| u � � | y�uPs lz{ l
s |*���q}�l`v u k � ~�{/|,�\lw} s ØopÜ�,� s |,���q} u vwlÞ�\l s |,���q}9l`vwl u\xzy lz{/|,} u vwl ~�{ u p l1} s lz� s |,���q} u rs*tu l
vw|X|�n¯�q}�| y�u nÒ�>�

��nZst~mk�l�loh
st�ovxlo��g�rqstk�lohHg�h^pqs³Ø{st�Óhjg�~mkml�lo|mh^gir�Øts{kmloh0�¡givzl5 ÀjÃtÇ¾®¥Í�ª¥ÇjÃtÇqÀjÌ� 
Ãt¿�À²ÇjÃfÃtÍ¡Ì���Á"Ò ÈËÄ�¯	£»²
°uÀ�²È ¡ ÂZÀ�²ÈËÇ�½��tÇ^Ã²ÂZÎ 
Ë����'#Öí������
 � nä^lth�kZstkmlth6~ �stl�ßålorqst� lo|�ä^g�pql�k�g(gih�pqnmk�l�k�l �mrjg�hjg�~�pjg�pqrjst|Zstv � lÉ�²�
�$hjh^l��ostrqst~�pjg�nm��sSst�Üloh�pqrqs}k�g�g�h^pjrjgivzsth�kmg � s{���¡l � lo�8kmnZsth � s{rqs � pqgir &� h�pqw � sth#wz�Ü�mr^gih � wzk &� Øog�wzh�g��
rjg�vás���{�stlíésSst��lth^pqrjs}~ZsSkmwzr^g"��t�s{lÜk�loh�st�ovzlt��g�rqstkmlthië

^ h �stlÉßåltpqlo�Üg�pjrjw � st�Ügi~�pqg � lo�Ü�Zs{p &� Øog�wzh�ó
^ h �stl�kmwxrjg � wzlo~mstvz�Ügi~�pqgÝ��r &l{â"wz��sthÜ�ZstrjsÕrjg��mrjg�hjg�~�pqstrÝnm� � s{���¡lçvxl � stv#hjg�~mkml�p�s{�}| &gi� h^n"�
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ã � wzg�~�pjgi�Ügi~�pqg�kmwxh^pqst~�pqgihS�Zs{rqsí~ �stlAg�h^p�s{rjgi�úßålor^pjgi�Ügi~�pqg � lo~�p�st�Üwz~Zs{kZsth}�¡lorÉgih�pqr^givás{hÉkmloh
�mr &lo�mr^wzloh�st�tvzlo�Ügirjstkmloh+
÷'�sth^pjrjlSg�p�stv÷�	
Û�{�o��ý\�a' �t�,)÷Úmkmgf��rjw ä^h#g²p�stvÛ�	
÷�t�o���{s"�(' �{�L)r���

��s p�s{|�g�vás��"�Ùý#h �s{l�st�mrjg�hjg�~�pqstkZsth�sth � strqs � pqg�r &� h^pqw � sth6�ogirjstwzh�h^lo|mr^g�sth�wz��st�og�~mhi�H��h0g�h^pqwx��spqwxØ{sth
�Zstrjs�sth
��st�t~mwxpjnmkmgih0k�g�hjs{pqn�rqs���{�stl�ßålorqst�Ó|Zsth^gustkZs{h`h^wz�Ü�mvzg�hj�Ügi~�pqg#~Zs ßåltpjlo�Üg�pqr^wás��c�0�ôrjg�vás���{�stl�és
kmg²pqg � ��t�stl�ÚZloh�Ø{stvzlor^gih#s{�mrjg�hjgi~�pqstkmloh�h �s{l�s{h#��st�t~mwxpjnmkmgih`p &� ��w � s{h�lo~mkmg�s � lo�Ü�mvzg²pqgiyis � stwÆsS�Ügi~�loh
kmg5�t��� 
Û��g � ����� * �Ùý\�¥�0���}|¡loh(Ø{stvxlorjg�h�st�mr^gih^gi~�p�stk�loh#ßålorqst�Bgih � lov � wzk�loh�kmg�ßåltrj��s � lo~�hjgir�Ø{stkmlorjs�Ú
��strjst~�pqwx~mkmlÜ��n�gÉsÜßåltpjlo�Üg�pqr^wásÉkZsth�gih�pqrjg�vásth�kmgi~�pjrjl�kmlth�wz~�pjgir^Ø{stvxloh���g�rj�Üwxpjwzkmloh��¡givzsÜhjs{pqnmrjs���t�s{l�g
kmg²pqg � ��t�stl�~ �stlShjl{ßårqs � lo�Jgih^pjgih�g�ßåg�wxpqlthi�
	�g � g�~�pjgi�Ügi~�pqg�öosuØ�wzgiv0g²p�stvÛ�R
Û�t�t�t�É��' � * )÷ÚUgih�pqnmkZs{~mkmlÞl � wzh�p &lor^w � lÝk�gSßåltrj��s���t�stl�kml�kmwzh � l�kZs

�cÖí'�Ú¹ãZy�girjst�Kn�hjlÝkmg}ltn�pqrjsth wz��st�og�~mh�k�g � st�Ü�¡l�sth^hjl � wás{kZsth�stl���g�hj�Ül � lo~ªä^nm~�pqlÝkmgÉs{�ovzlo�Üg²�
rqs{kmloh�kmlÞ~mlohjh^lÞpjrqst|mstv � l��S�
h�p�sth�wz��st�og�~mhiÚD��nmgÜ�¡lohjh^nmgi�ànm�I��stwxlor�pjgi�Ü��l�kmgSg²â"�¡lohjw���t�stlÞ��nmg
sth�kmg�'�sth^pjrjl×g�pfstvÛ�&
÷�t�o��ý\�Q' �t�,)÷ÚUpuñgi�Il×wx~ � l³Øog�~mwzg�~�pqg�k�gÜg�h^pqstrjg�� hjs{pqn�rqstkZs{h�g�� �4�!�!��%Jý�j�H���Ú
wz�Ü�¡lohjh^wz|mwxvzwxpqst~�pql�s�h^nm|�pqrjs���t�s{l�k�l � st�Ü��l�kZs�st�Üloh^pjrqs������ � vxnmh^pjgir�kmg�~�pqrjl�kmg�ý � H¶���~� �!�!���bý�j�H����
��v &gi�Kkmwzh^hjlmÚÆn���sÝst�Üloh�pqrqs�p �stlÝ�mr^ltßånm~mkZs�
��4�!�!�_H� ���_H¶�"� &gÉkmg�hj~mg � gih^h &str^wás�ÚU�¡lowzh s���rjltßånm~�kmwzkZs{kmg
s{pjwz~m�owxkZs��¡givzsth�wz��st�og�~mh������ � vznmh�pqg�r &gÉkmg`�4�!�!�JFB�{��H¶��g�ä &s &gÉhqspqwzh�ßËs{pqltrjwás{��g�~�pjg � lt|�g�r^p�sÝ�¡givzsth
wz��st�og�~mh�kmg�'�sth�pqrjl�g�pÉs{vN
÷�t�o��ý\�K' �t�,)÷�í gih^hqs�ßålor^��s"ÚHkmg�wÙâ�st�Üloh�k�g�ßålorjs�kmlí~mlthjhjl×pqrqs{|Zstv � lís
st�Üloh^pjrqsÞkmg�öosuØ�wzgiv`g�pSs{vÛ�<
Û�t�o�{�É��' � * )`��ltr}s � rjgik�wxp�s{r���nmg�g�vás�~ �s{l�pqrjstrjwzs×�Ügiv � lorjg�h�rjg�hjnmvÙp�stk�loh
�Zstrjs}hjnm|"pqrqs¡��t�stlSkmg � st���¡lÉ��nmg � lo�Ü�¡gi~mhjsthjh^gi�=l}pjrqst|Zs{v � l}k�g � lo�Ü�Zs{pqwx|mwzvxwzy &s�$vzs � lo�JsÉst��lth^pqrjs
kmgf'�sth�pqrjlÜg�p�stv�
Û�t�o�"ý\�a'¶�{�*)÷�

ð`÷ð � ���  "! ýÞ�áþÿ��� � úaý � ù@ú ��û � � � û � ù@��û ýÞ� � ! ù@úÞþÿ��� � � � û
�$# ����� úaù@��� � û

� � lt�}|mwz~ms���t�stl;g�~�pqrjgïsth�s{��loh�pqrjsthÞ'��
�õgAò�� �U�(Ú�r^gustvxwzyistkZs � lo� l;lo|�ä^g²pqwÙØol kmg � lo�Ü�¡lorÝs
st�Üloh^pjrqs�ãZ~mstvD~ZsSkmwzr^g"��t�s{lÜk�loh�st�ovzlt��g�rqstkmlthiÚ"ßåltw¹ßågiwÙp�sÉs{pjrqsuØ &gih�kZsth�hjg��onmwz~�pjgih�g�pqst�Zsth�ë

^ � lor^pjgih��ogilt� &g²pqrjw � loh#g�ßåltpjlo� &g�pqr^w � lohió
^ nm~�wxßålor^��wxyus���{�stl�ßåltpjlo� &g²pqr^w � s"�
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('\� SZ=¾
)'\� �+* ¹&, �-* ¹&, �/.ZÆ , �-.@Æ ,
��� þt'���� � � jo�t� ���t� ý³ø"�¨� ý � �¶� �o����� �����¶�
��� þ{ò�� �U� � � ���{�o� ���t�o� ý � ��� ý�j��O� ���"��� �{�m�¶�
����� � � � �t� ýª�t�o� ý³ø"��� ý � �O� �{���¨� �{�m�O�

Ö � ç¾Ý�å�ÝTÜ ÿ � u } u*s �¯|,} �� n¦�Òp s³u n x |*} u p�nXv u nQpÜ{ u\x |,�\ncvw| s�u v uàu\xzy l�{[|*} u vwlá~10 �32w���� |40 �32 �ü� ��� �c|
� u vzpÚ}�|mrs*tu lávw| s�u {c�olonà�*} �l651pÚ{[lonà~70 �8� �>�90 � �� {[|*}�l;vw|Õ|:5��olonqpTrs,tlo|�nà� u } u u nà� u �\v u n� ��Û³ã�; ~ ��� �f| � äoäLä�; ~ ��� �Ùn tu lÎ{[lon¯�q} u vwlonR� u n s l yÌ� � u n/~ìßw�f|P~ì�w�>�ü��n s l yÚ� � u n[~Jã1�
|K~ºäw�({/lon¯�q} u { l_�¯|,{c�olZ�¯lL� uwy vw|c|<5��LlonqpTrs*tu là� u } uZu n({[|�n>{ u nX� u �\v u n�� � n¦� tu l_� u {�� �|*{
pÚ�\vzp s�u v u n�å�� u } uKu {�� u n u nX� u �\v u n>å u nc{ u*x �op � � vw|�nRvw|�n u � � } u rs*tu l ~ s l yÚ� � u n[ëK|>=w��|Pvw|
vw|>�¯| s rs,tu l ~ s l yÚ� � u n?�Z|A@w���BDC1BDCFE G Y�XIH�RKJML`RUYON PRQH�Xe]SRDYTJûRVU²Y3H�Y9N PRQHmXe]&RDYOJ

��pjwzvxwzyus{~mkml{��hjg � rjwÙp &gir^wzloh(�ogilo� &g�pjrjw � loh�h^givxg � wxlo~Zst�Üloh#h^gi��nmgi~ � wás{vz�Ügi~�pqg�sth�g�h^pqr^givzsth#��g�r^pjgi~ � gi~�pqg�hÜés

�és{h�²ë

^ ��'ÔkZsÜwz��st�ogi�.'����t
Ë��s{rqst~�pqwx~mkmlÜ��nmgÉs�r^gi�ow �stl � gi~�pjrqstvckml�s{�ovzlo�ÜgirjstkmlÉpqwÙØog�hjhjg}s���stwzlor
r^gihjltvzn6��{�stlSgihj�ms � wzstvD��lthjh &� Øog�v/�²ó

^ �N����'#��kZs wx��s{�ogi��ò����U�(Ú � lo��g¥â � g"��{�stl�kZst��nmgivzsth0wz��st�ogistkZsthc~Zs r^gi�ow �stl�ä &s � lt|�g�r^p�s �¡givzs
��'ÔkZs�wx��s{�ogi�ü'��
�X
å�mrjwxlorjwxyust~�kml�s�wz��st�ogi�J��stwxh��mrjltßån�~mkZs�ßålorjs�kZs�rjgi�tw �stl � g�~�pjrqstvHkml
st�tvzlo�ÜgirjstkmlÉ�¥ó

^ �N�c'(hÉkmlA'��
�=��nmgÝ~ �s{l�ßålorqs{� wx��s{�ogustkmsth��¡givxl3ò����c�f
Ë�mr^l � nmrqst~�kml3~ �stlík�gihj�¡gir^kmw^�� str
wx~�ßålorj��s���{�stlÉ�²�

�0� pqgir^��lth�ßål{pqlo� &g�pjrjw � lohiÚ�hjg�vzg � wzlt~Zst�Üloh�sth�gih�pqrjg�vásth � lo� ��s{�o~mwxpjnmkmg�hÝ��n�gÕr^gihj�¡giwÙpqg�� loh
vzwx��wÙpqg�hÉwz�Ü��loh�pqlohÜ�¡givásAhqspqnmrjs���t�stlçgi� � stkZsAãZvxpjrjlÕg�gi� � s{kZsÕwx��st�tgi�ÞÚ � lt��lÕwz~mkmw � stk�loh��¡givzs
p�s{|�g�vásS�"�Ùýo�



-/.10 ñ243�57698ÞBm<����	� ÷ = � . ?õ�A8 ÷ � :*MBDC1BDC1B W V�]&U¥Y`X-NB]SXDT$YR�ZT0Y[U²Y3H�Y9N PRQHmXe]&RDT
'(lo�:l�lo|�ä^g²pqwÙØolÝkmg}n�~mwxßålor^��wxyustr�stl�� &sâ"wx��l�s�ßåltpjlo��g²pqr^wásSgi~�pqr^gSsth�kmwÙßågir^gi~�pqg�h ÄÊ¿ÜÃ���À²Í�¾ 
Û'��
�
gAò����U����g3lohÝkmwÙßågirjg�~�pqgih ��Î�Ä¨ÂZ¾ 
/�N�H'(h�gA��'��²Ú#|�nmh � st��lthÝ��nmst~�pqwxã � strÝ�¡lohjh &� ØtgiwzhÝk�wxßågir^gi~6�� sth
hjwxh^pjgi� &s{pqw � sth#~Zs}ßåltpjlo�Üg�pqr^wás�kms��N����'#�"�
!6s{wzhSkmwxßåg�rjg�~6�� sthÜpuñg�� hjwzk�lÕr^givásp�stkZs{hÉ~ZsÕvxwxpqg�rqs{pjnmrqsí�¡lorSkmwÙØogir^hjloh�stn�pjlorjg�hi�ÿötl � ~mhjlo~�g�p�stvÛ�


Û�{�o��ý\�Õ' �"j\) �Ügikmwxrqst�ÞÚ��Zs{rqsçl��Ügih^��l � lo~ä^n�~�pjl;kmg3kZstk�loh�kml���rjgih^gi~�pqg3pjrqst|Zs{v � lmÚ(nm� g²ßågiwÙpql
��nmgÉØ{stw�kmgÜ���¶��ýÜs����¨� * ��st�t~mwxpjnmkmg}kmg²Ø�wzkmlÞsÝkmwxßåg�rjg�~6�� sth�~mlÝpjgi�Ü��l�kmgÉg¥â��¡loh^w^��t�s{lm�Ékmg���r^w ä^h g²p
stv÷��
Û�{�o���{|4�à' ���*)�gi~ � lo~�pqrjstrqs{� ~�lªØ{st�Ügi~�pjgÞpjgi~mkÆñg�~ � wzsth�h^wz�Üwzvzstrjg�h}~mloh���g�hj�ÜlohSkZstkmloh�Ú#��ltr &gi�
� lt�únm��síst�Ü�mvxwxpqn�kmgSvzg�Øtgi�Ügi~�pqgÝ��stwxlori�×�0rjg�Ø�wzst��g�~�pqg�'�sth^gir�p�st~mlON:Ö×n ��� pjvzg�r(
�ý�j�j � �_' ý�j,)Dä &s
� suØ�wást�üg�~ � lo~�pjrqstkml�nm�üg²ßågiwxpjl�kmg²Ø"wxkml�stl�pjgi�Ü��l�kmg}g¥â��¡loh^w^��t�s{lmÚÆgi~�pjrjg�pqst~�pqlÝ~ml�hjgi~�pjwzkmlÝlo�¡loh�pql
stlA��nmgÝßålow(g�~ � lt~�pjrqstk�lÕ�¡lorSötl � ~mhjlo~ g�pÜs{vÛ�g
÷�t�o��ý��Î' ��j,)Û���
�úrjg�vás���{�stlAs3g�ßågiwÙpqlohÉh^wzh�pqgi� &s{pjw � lth
kmg²Ø"wxkmlíésÉkmwxßåg�rjgi~H�� sÉ~mloh ��Î�Ä¨ÂZ¾ Úeötl � ~mhjlt~Þg²p�stvÛ�	
�ý�j�j�j��(' � � )Urjg�vás{pqstrqs{�B��nmg��Ügikmwxrqst�Bkmg�h^Ø�wzloh�g��
� ltrjgih�kZsSlorjk�gi�.kmg����¶�t�mÚ � rjgik�wxp�s{~mkml{��loh�sS�¡loh^h &� Øtgiwxh�g�rjrjlth�~�l�'(!��#Ú � lor^rjg"��{�logih��¡lor�st|�g�r^pjnmrqsSlon
�Ügihj�Ül��¡lo~�pqlth�yig�rjl�kmsÜßåltpjlo��g²pqr^wás���Ö�s{wzh�rjg � gi~�pqg���g�~�pqgtÚDöos³Ø�wxgivcg�p�s{vÛ�J
Û�t�t�t�É�X' � * )6�Üloh�pqrqs{rqst�
Ø{strjwzs���t�ltgih}h^wzh^pjgi� &s{pqw � sthfgi~�pqr^g � lor^gihÉlo|�pjwzkZs{h}��g�vásth}�`'(hSg[�N�c'(h����0h^pjgÞr^givzs{pqloh�~mloh}�Üloh^pjrqst�
��nmgís3ßåltpjlo��g²pqr^wás3kZs{�N����'#�Õgih�p &sÕh^nä^giwÙp�sïsÕ�¡gi��nmg�~Zsth�Ø{str^wás���{�logihS��nmg×~ �stlç~�g � g�hjhjstrjwzst��g�~�pqg
hjg��onmg��únm��s×�Ügih^��s�pqg�~mkÆñgi~ � wás"Ú�lí��nmg�h^nm�ogir^g���nmg�g�vásthfstwz~�kZs×~ �s{l�h �s{lí|�g�� � lo�Ü�mrjg�gi~mkmwxkZsth��
'(vás{rqst�Ügi~�pqgfnm��s�kmwxã � nmvxkZstkmg}�mstrqs � lo~mh^gi�onmwxr gi~�pjgi~mkmg�r�s � stnmhjs�kmg}p�s{wzh�Ø{str^wás���{�logih &gÉs��mr &lo�mrjwzs
~ �stlÜnm~mwÙßålorj�Üwzkmstkmg�~ZsSrjg�kmn6��t�s{l�kmloh�kZstk�lohiÚoä &sÜ��nmg�kmwÙßågirjg�~�pqgih�stn�pjlorjg�h�lo|"pqgi�.k�wxßågir^gi~�pqg�h�Ø{stvxlorjg�h
�Zstrjs � lor^rjg"��{�stlm�
�$~mkmg���g�~mkmgi~�pjgÉkZsth � stnmhjsth�kZs{h�Ø{str^wás���{�logih�ßåltpqlt� &g²pqrjw � sth#g�~ � lt~�pjrqstkmsth ~Zs��N����'#�Ükmwxh � n"pqwzkmsth

s � wz��s�ÚZ�Zstr�pqwz�Üloh��Zstrjs�s � lo�Ü�Zstrjs���t�stlÜg�n���sS��lth^pqg�rjwxlor�n�~mwxßålor^��wxyus���{�stl}ßåltpjlo� &g²pqr^w � sÉkmg�~�pqrjl�kmloh
~mloh^hjloh�kZstkmlthi���6strjsÜpqst~�pql�g�h � lov � g���lth � lo��l�rjg²ßågiriñg�~ � wzs�sSßåltpqlo�Üg�pjrjwzsSr^gustvxwzyistkZsÉ~ZsthB�N�H'(h�kml
ò����U�(�Z�0h^pqsÜg�h � ltv � sÉhjg�kmg�n×�trqs��� sth�stlS��s{wzlor�pqgi�Ü�¡lÜk�g�g²â"��lthjw^��{�stlÜkmlÜò�� �U�(ÚmsSn�~mwxßålor^��wxkZstkmg
gi~�pjrjgïloh ��Î�Ä¨ÂZ¾ kZs¿�N�c':gï��ltrÝ��n�gÕloh��Ügih^��loh � lo|mrjwxrqst� rjg��ow �log�h�kmgA��g�~mlor�kmgi~�hjwzkmstkmgAkmg
gih�pqr^givás{hi����h^hjwz�ÞÚ6g��ànm�õ�mrjwx��g�wzr^lÞ�Ülo�Ügi~�pqlÞvzg²Ø{st��lthfs�ßåltpqlt��g²pqrjwzsÝkZsthJ�N�c'(hqþo'��
�J�Zstrjs�s
kZsthB�N�c'(h�þtò�� �U��g�g��Knm�üh^gi�onm~�kmlÝ��lt��g�~�pjl�s�ßål{pqlo�Üg�pjrjwásÉkZs{h ��'(h��Zstrjs�s�kZs{hl�N�c'(hi���
� &g�pql�kmlSn�pjwzvzwxyustk�l}�ZstrjsSg�h^pqsÜnm~�wxßålor^��wxyus���{�stl &g�g²â"�mvxw � s{kmlÜst|Zstwùâ�l��
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�6strjs�Øog�rjwÙã � str�sth�k�wxßågir^gi~6�� sth�ßål{pqlo� &g�pjrjw � sth�gi~�pqr^gÉsth�wz��st�og�~mhB�N�c'(hqþo'��
��gJ�N�c'(h�þ{ò�� �U�

� lt~�ßårjlo~�pqst��lth��ÜgikmwxkZsth�
Ë�Zs{rqs�s{�}|�lth�loh�ãZvÙpqrjlth�#�ZstrqsÜl � lo~ä^nm~�pql�kmg�g�h^pqr^givzsth�wx��st�tgustkZs{h#wz~mkmg¥�
�¡gi~mkmg�~�pqgi�Ügi~�pjg��¡lor�givzsthi�0!Hstv � lo~ä^n�~�pjlmÚmg�h � ltv � wxkml��¡lor(l � ltrjrjg�r(g��8r^gi�ow �logih`kmg |Zstwùâ�s�kmgi~�hjwzkmstkmg
kmgSgih�pqr^givás{h�gÜ�¡lor g�~�ØolovÙØogir�nm�G�Ügih^��l�pjwz�¡lÝkmg ��Î�Ä¨Â Ú¹ßålow�k�gÜh^nm��s�wx���¡lor�p{ñst~ � wásÜ�Zstrqs�sÝkmg²pqgir��
�Üwz~Zs���{�stl�g���� &� rjw � s�k�loh�gir^rjloh�ßål{pqlo� &g�pjrjw � lohW
Û�"g � �`�"� �É�²�0�Ôãm�onmrqsS���°���Üloh^pjrqs�n��Jg²â"g����mvxl�p &� �mw � l
kmg�h^p�s � lo���mstrqs���{�stlÉ~Zsth#k�nZsth#|Zst~�kZsthiÚZh^gi~mk�lÜ�¡loh^h &� ØtgivD�¡gir � gi|¡gir#n���s}vxg�Øog�kmwxh � rjgi�cñst~ � wzs}gi~�pqr^g�sth
ßåltpjlo��g²pqr^wásth�kZsth�kmwxßåg�rjgi~�pjgih}wx��st�tgi~mh����Hstrqsûì � stvxwz|mrjstrjî×s×ßåltpjlo��g²pqr^wásÝkZsth��N�c'(hqþo'��
� � lo� s
kZsR�N�c'(h�þtò�� �U�(ÚDs³ä^nmh^pqst��lth�sÝrjgivzs���t�s{l Ñ_^a` ¼�b 9 Ñ ¾dc�e Fgf Ñ ¾dche�i SG
 � nªä^loh � l�g�ã � wzg�~�pjgih
st~m�tnmvástre
Ë��� gÉvxwz~mgistr�
÷����h �stlÞst�mr^gihjg�~�p�stkmlthf~ZsÝp�s{|�g�vás��"�¨����kmg�~�pjrjlÞkmloh�vzwx��wÙpqg�h�kmgSkmg²pqg � ��t�stlÞg
hqspqnmrjs���t�stlÜ�ZstrjsSsth#kmnZsth�|Zst~�kZsthi�
��� &loh�gih�pqg�sªä^nmh�pqg�g�ßåg�pjnZst�Üloh�sÉpqrqs{~mh^ßålor^��s¡��t�stlmë

Ñ ¾dcheKj Ã ¹ Âlk�ÍrÅ ¹ . ¹ F Ñ ¾dc�emi 
 Ñ_^K` ¼�b 9 Ñ ¾dche ��F Ñ ¾dche 
�ý i f�� i S 
÷�"�Ùý\�
lo~mkmg Ñ ¾dche g Ñ_^K` ¼�b h^wz�o~mwÙã � s{����st�o~mwÙpqnmkmg�s{�Zstrjg�~�pqg�~Zsth�wz��st�ogi~�h�'����ÿg�ò�� �U�(Ú�r^gih^��g � �

pqwÙØ{st��g�~�pqgt�
n ì�� W ��µ\� \ ï ì��
��h��¡lohjh &� Øog�wzh � lt���Zs{rqs���{�logih�gi~�pjrjg���g�kmwzkZs{h�wz~mk�gi�¡gi~mkmg�~�pqgih�gi~�pqr^gfg�h^pjgih ��� wz�mh�h �stlmë
^ ��'#þo'��
�ÔØ�hi���N�c'(h�þ{ò�� �U�(Ú"��ltr &gi�8s}stvÙp�s � lo~ � gi~�pqrjs���t�s{lÉkmg gih�pqr^givás{h�~ �stl}�¡gir^��wÙpqg���nmg�s
ßåltpjlo�Üg�pqr^wás�kms &nmvÙpqwx��s�wz��st�ogi�8hjg$äjs � lo~�ã &s{Øtgiv÷ó

^ ��'#þtò�� �U��Ø�h��M�N�c'(h�þo'��
�fÚgi~�pjrjg�pqst~�pql�p�stwxhDgi~ � lo~�pqrjlth6kmg ��� wx�mhH~ �stl�l � ltrjrjg����Zstrjs�pjl"k�loh
loh�st�tvzlo�Ügirjstkmloh`gtÚZ��nZst~mk�l�g�vzgih�h^gfk �s{lmÚmlS~ &nm�ÜgirjlSkmg�g�h^pqr^givzsth &g�rjgivzs{pqwÙØ{st��g�~�pqg |Zs{wÙâ"lm�

'(lo�Iwxhjh^lmÚDgih�p�sth � lt���Zs{rqs���{�logih ~ �stl��mnmkmg�rqst�Khjgir ßåg�wxpqsth kmgSnm��s���st~mgiwxrqs � lo~�ã &sØogiv÷�S'(lo�Ül
� &g�pql�kmlÞstvÙpqgir^~Zs{pjwxØol�r^gihjltvxØog���lth � lo�Ü�Zstrqs{r�sthfvxwz~ � sth�ãZkmn � wás{wzh�kZs×�"gi�21nÆñgi~ � wásÞ�0rjwx~ � wx�Zstv	
 �AÃtÄÊÍ
¡ ÀjÑiÁZÀ²ÍQ��À �(Öí���#k�l�kmwzst�orjst��s � lor��$��st�owxpjnmkmg�
  `½Òz½Á"Ç�²7�3Ã��tÍZÄÊÈ÷Á�Ì�À�±�ÄËÃ��tÇ^Ãt¿ �('#Ö�+���Zstrjs � stkZs
pqwx��lSkmg ��� wx�eþ{wz��st�og��×�0��h�vxwz~ � sth�ãZkmn � wástwxh�h �stlÜkmg�ãm~mwzkZs{h�sS�Zstr�pqwzr#kmsÜ�¡lohjw���t�stlS�Ügikmwzst~ZsÉ~ZsÜkmwzh��
pqr^wz|mn�w^��t�s{l�gi� � ltr��Zstrjs � s{kZsíwz~�pqg�r^Ø{stvxl�gi� ��st�o~mwÙpqnmkmg�stlívxlo~m�ol×kZs3Öí�¡�0���õg²â"g����mvxl�p &� �mw � l
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ï �$� Ý�å�Ýöå ÿ � lz{�� u } u rs,tu l |*���q}�| u nPíTlL�¯lz{/|��q}Gp u n$; �w� n 21�o�	� |p; �1� n 2 �ü� ��� � u } uq�T�@� Ûr�o�zÛw�q0
� u pÜ�\| y n � �o|,}Gp�lw}f~¦pÜ��íT|*}Jp l1}×�[{[lon¯�q} u |�n¦� uQs l�{�� u } u rs*tu là� u } uQu � u �\v up� ��Û³ã�; ~ � äLäoä�;%���z�
y pÚ�wØ u n �l y p�v u pÜ�\vzp s³u l uSsÒ� n¦�¯| y pÜ�\| u } Ñ_^K` ¼�b 9 Ñ ¾dche Ftf Ñ ¾dcheui S å�l��\vw| Ñ nqp x �op Ý s�u
{ u*x �op � � vw| u � u }�|*���¯|Ulz�\n¦|,}4æ u v u �0�n s l�|>Ý s p�|*���¯|�n�vw|�n¦�¯|�n uFsÒ� n¯�¯|�n |�n¯� tu l y p�n¯� u vwlLnÙ� u � u �L| y u
ßm�Éßm�
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���tvzlo�Ügirjstkml |Zst~mkms � �
� ��'bý � �"� � � ýu��� �"�¨��ý³øo� �$���O�"ý��
� ��'bý � �"� �������\� �����¶�o����� ���¶���"�
� ��'bý � ý � � � ýu��� �����¶��ý ��* ���O����j
� ��'bý � ý � �������\� �����¶��ýoý � ���k� * �
� ��'bý � ��ý � � ýu��� �����¶��ý³� � ���¨� � �
� ��'bý � ��ý �������\� �����¶����joø ��� * ø{�
� ��'bý ��*�� � � ýu��� �"�¨�o� � � �$���xý�j��
� ��'bý ��*�� �������\� �"�¨��� *�* �$��� * ý\�
ò�l�km�ogÉýi� � � ýu��� �����¶�o� ��� ���Ùýªøoø
ò�l�km�ogÉýi� �������\� �����¶��ýu�o� ���¨� *�*

Ö � ç¾Ý�å�Ýxå ÿ�v@�op íTl1}J{cp ��u rs*tu lQíTlL�¯lz{ �|��q}Gp s³u |,���q}�| u n u {[lon¯�q} u n9; �1� n 2w���� |w; �w� n 2 �ü� �x� ��� s l yÌ� � u
~�Û\�çp�vw|,���Òp Ý s�u l u\xzy lz{/|,} u vwlc| uXs l yÚ� � u ~ºßw� u � u �\v u íTlL�¯lz{ �|��q}Gp s�u ��0�n s l�|�Ý s p�|*���¯|�nzyì�o{
||y~}	{àv u }�| y�u rs,tu l Ñ_^K` ¼�b 9 Ñ ¾dche Fgf Ñ ¾dc�eqi S n tu l u �*}�|�n�|*��� u vwlonQ� u n s l yÚ� � u n
~º�w�ç|Z~ºã1�å }�|�n>�L| s �Òp æ u {[|*���¯|o�

kmg � lo�Ü�Zstrjs���t�log�h�k�g�vzwx~ � sthÉãZk�n � wzstwzh &g×�Üloh�pqrqs{kmlÕ~�l��Zstwx~mgivJ
÷s��ÉkmsÕãZ�onmrjs��"�k�ÕgÞlçr^gih^nmvxpqstkml
kZs � lor^rjg���t�stl &gÜ�Üloh�pqrqs{kml×~msÞ�Ügih^��sÝãZ�onmrjsÞ~�l×h^ginç�mstwz~mg�vB
Ë|4�¥���cl"kmg���lth�Øtgir���n�g�g²â"wxh^pqgÜnm��s
� lt~ � lor^kHñst~ � wásSgi~�pqr^g}sth�vzwx~ � sth�ãmkmn � wzstwzh�kZs{hB�N�c'(h�k�l�'��
�Óg�kml�ò����c�`Ú � lo�Ül�h^girjwzsÜk�gfh^gfg�h��
�¡girqs{r`kmg²Ø�wzkmlÉs{l�� &g�pql�kml�kmg�n�~mwxßålor^��wxyus���{�stl�gi~�pqr^g gih�pqg�h ��� wz��h�þ{wx��st�tgi~mh�g²â"�¡loh^pjlÉst~�pqg�rjwzltrj�Ügi~�pqg{�
�Hltr�lon�pjrjl�vzstkmlmÚ��Zstrjs�nm��sf�Ügih^��s�wz��st�ogi�ÞÚ�sth(vxwz~ � sth�ãmkmn � wzstwzh`kZsth(�`'(h#h �stl}h^wzh^pjgi��s{pqw � st�Ügi~�pjg
��stwzh#s{yinmwxh���nmg�sth�kZs{h	�N�c'(h��¡lor#pqwz��w � s{��g�~�pjg���H¶�"�}��s{�o~mwxpjnmkmg�hi�
� hUØ{stvxlorjg�hDgi~ � lo~�pqrjstkmlohU�Zstrjs�s�� &gik�wás�kZsthUkmwÙßågir^gi~6�� sthUgi� � lorp
�È_
7�`9l�_�¾FU
7� �!�!��9l�»º�¼$½»�F� bV¾ *9


7� �!�!�m9R�»º�¼$½»�S� ¾ �
s{l�vxlo~m�ol�kms�Öí�É�Zstrjs � stkZs�st�ovxlo��g�rqstk�l h �stlfst�mr^gih^gi~�p�stk�loh`~ms�pqst|�g�vás��"�k���0'(lt�
gih�pqg�h�Ø{stvzltrjgih�nm~�wxßålor^��wxyust�Üloh#sSßåltpqlo�Üg�pjrjwzs}�ZstrqsSloh�kmwxßåg�rjg�~�pjgih�pqwz�¡loh�kmg ��Î�Ä¨ÂZ¾ Ú�ì � s{vzwz|�rqst~mk�loîÜsth
� ltrjgih�lo|"pqwzkmsth#~Zsth���'(h�spqrqsuØ &gih�kZs}pqrjst~mh�ßålorj��s���t�s{l


��4�!�!�¾9^��º�¼$½��S� ¾Ij Ã ¹ Â�k ÍrÅ ¹ . ¹ FU
7� �!�!�¾9¿�»º�¼$½��S� ¾	i %:È_
7�h9¿�_�E0 
÷�"�¨���
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ï �$� Ý�å�Ýöé ÿ � 5,|*{�� y lavw| s l�{�� u } u rs*tu l[|,���q}�| y pÜ�wØ u n�Ý�v �\s p u p nüv u nçk � n |Uv u nK; �1� n��fk u pÚ�\| y ~ u ��{/lon¦�q} u
u n y pÜ�wØ u nçÝ�v �\s p u p nRn¦|,{ s lw}º}�|zrs,tu l_|Xlà� u pÚ�\| y ~¦�,� u n u �,}9|�n¦|,��� uZu � �lon u�s lw}J}�|mrs*tu lm�
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���ovzlt��g�rqstkml wz��st�og�� %:È_
7�h9¿�_�E0
���f' ý � �"� '��
� ���¶�t�
���f' ý � �"� ò�� �U� ���¶� *
���f' ý � ý � '��
� ���¶��ý
���f' ý � ý � ò�� �U� ���¶�"�
���f' ý � ��ý '��
� ���¶���
���f' ý � ��ý ò�� �U� ���¶� �
���f' ý ��*�� '��
� ���¶�o�
���f' ý ��*�� ò�� �U� ���¶���
ò�l"k��ogÉýu� '��
� ���¶���
ò�l"k��ogÉýu� ò�� �U� ���¶� *

Ö � ç¾Ý�å�Ýxé ÿ�v@�op íTl1}J{cp ��u rs*tu laíTlL�¯lz{ �|��q}Gp s³u |*���q}�| u n u {/lon¯�q} u n�k � |9; �w� � u } u l �o�	� |(� u } u l��ü� ��� �
� s l yÚ� � u ~�Û\�Kp vw|,���Òp Ý s³u l u*xzy lz{/|,} u vwl�| uÕs l yÚ� � u ~ìßw� u pÜ{ u*x |,{P� � ��wy �ÒpÚ{ u s l yÌ� � u
{/lon¯�q} u�u vzp íT|*}�|,��rs�u vw| s lw}�~ È�
��~9>�_��FU
��4�!�!��9>�»º�¼$½��S� bV¾ *89,
7� �!�!��9<�»º�¼$½��&� ¾ �/{ �|�vzp u
u l y lz� x lKv u��>� |*���q}�| u n y pÜ�wØ u nçÝ�v �\s p u p�n�v u k � | u v u nO; �w� n��

��vx�ol�wz�Ü��lor�p�st~�pjgSs×hjg�rfk�wxpql�h^lo|mrjgÜgih�pqg�� &g²pql�kml�kmg�n�~mwxßålor^��wxyus���{�stl�ßåltpjlo� &g²pqr^w � s�Ø�wzsÞvxwz~ � s{h
ãZkmn � wás{wzh &gÕ��nmgïgivxg3pqgi� �¡lorÝpqr &sthÞkmgÕh^w�s � wx� &ltpjgihjgAkmgï��nmgÕpqstwzhÝvxwz~ � sth�~ �stl Øts{rjwás{� kmg�~�pjrjl
kmg�n��êst�ovxlo�Ügirqs{kmlm���$h^hjlAhjwx�o~mwÙã � s�Ú6gi�õpqgir^��lth�ß &� h^w � lthiÚ���nmgÝg�h^p�s{��loh}sthjh^nm��wx~mkmlí��nmgÝ~ �stl � &s
nm��sïØ{str^wás���{�stlÕg�hj�Zs � wás{v�kmg}6æg�k�gí�B
÷���Û�+�Üstlçvxlo~m�olïkml�h^wzh^pjgi��s�Ú�lon%��n�g��¡givzlÕ��g�~mloh�gih^pqsth
Ø{strjwzs���t�ltgih�h �stl�wzr^rjgivxg�Ø{st~�pqg�h�ßår^gi~�pqgSésth�kmwxßåg�rjgi~H�� sth`gi~ � lo~�pqrqs{kZsth(~ms�ßåltpjlo��g²pqr^wás kmg�kmwxßåg�rjgi~�pjgih ��Î�Ä¨ÂZ¾ �
�0h^pqs � wz� &ltpqg�hjg�g²Ø�wzkmg�~�pjgi�Ügi~�pqg�~ �stl &g�s � g�wxp &s{Øog�vH�Zs{rqs�s{�ovzlo�Ügirjstkmloh�s{wz~mkZsÜwz�Ügir^hjloh�~Zs�~�n�Øtgi�:kmg
� &sthfg��¡l"g�wzrqsÞ��nmgÝloh�ltrjwz�twz~mlonïlon;�Ügih^��l×�Zstrqs�st��nmgivxgihÉ��nmg�h^g�gi~ � lo~�pqrjst�ð�mr &l{â"wz�Ül�kml�kmwzh � l
kZs���s{v &sâ"wás"�0�0~�pjrjg²p�st~�pqlÜ~mloh^hqs�st��lth^pqrjsÉkmg�st�ovzlt��g�rqstkmlth�~ �stlÜhjg�gi~ � stwùâmsS~Zsth�h^wxpqnms���t�log�h�s � wx��s�Ú
hjg�~mkml��¡lor^pqst~�pql�rjgivzs{pqwÙØ{st��g�~�pqg
hjg��onmrjl st�mvzw � strcs�givzg�h6l�� &g²pql�kml�g¥â��¡loh�pql�s � wz��s��U� &nm~mw � s�g²â � g���t�stl
p�s{vxØog�y�hjg$äjst��loh�st�tvzlo�Ügirjstkmlohc��s{wzhmä^lªØtgi~mh�Úiä &s���nmg#givxgih�h^g�gi~ � lo~�pqrjst��gi��nm��s�rjgi�tw �stl�kmg��¡lohjh &� Øog�v
ßålor^��s���{�stl�gih^pjgivzstr(r^g � g�~�pqg�
÷'�sth^pjrjl}g²p#stv÷��
Û�{�o��ý\�¸' �t�,)÷ÚmöosuØ�wzg�v�g²p#stv÷��
Û�{�o�t�É�R' � * )r�²�
�0hj�¡g � wástvx��g�~�pjg
gi�ü���f' ý � �"� � &sÉwx~mk &� � wzloh#k�g�n��.suØogir^��g�v � s{��g�~�pjl�k�wxßågir^gi~ � wástv¹~ml � st�Ü��lSkZsSlorjk�gi�=kZsS~mloh^hqs
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� ltrjrjg���t�stl-
�' � * )/�¥�

ð`÷:� � û ��� �#û �z û úaù����� � û
� h�'#Ö� h�ãZ~Zs{wzh�~ZsÉkmwxrjg���t�stlÉkmlth�st�ovzlt��g�rqstkmlthiÚ�rjgih^nmvxpqst~�pqg�h#kZs � lo�Ü��lthjw^��{�stl}kZs{h�st��lth^pqrjsth�'��
�
g�ò�� �U�(Ú�h �s{l}st�mr^gih^gi~�p�stk�loh�~mloh��Zstwx~ &giwxh ésfgih^��nmgir^kZs}kZsth�ãZ�onmrjsth����¶���
�"� � �0��loh��Zstwz~ &giwzh�és�kmwzr^giwxpqs
kmg�h^p�s{h0��g�hj��sth6ãZ�on�rqsth0h �stl���lth^pqrjstkmloh6loh�'#Ö� h0kZs�st�Üloh�pqrqs�kmg � st�Ü�¡l��Zstrqs � stkZs�st�tvzlo�Ügirjstkmlm�
�Hl�kmgi�Üloh�Øog�r � vástrjst�Ügi~�pqgÉ~mlth�'#Ö× h}����� � vxnmh^pjgir�s×�"gi�21nÆñgi~ � wás��0rjwx~ � wx�Zstv	
 �AÃtÄÊÍ ¡ ÀjÑiÁZÀ²ÍQ��À

�#Öí����kms���lt�mnmvás¡��t�stl�kml�st�tvzlo�ÜgirjstkmlmÚZwx~mkml�k�gihjk�gÉl�vzwx��wÙpqg�kmgfkmg�pjg � ��t�stlÝgfhjg}g�h^pqg�~mkmg�~mkml�s{p &g�l
�¡lo~�pql kmg È÷Á�Ç¥Í ²j½@³ 
Ë!��+�c��stwxhc|�rjwzv � st~�pqg{�H�$~"ßågivzwxyi�Ügi~�pqg`~ �stl���l�kmgi�ÜlohcØogir6l�!���kmloh0s{�ovzlo�Ügirjstkmloh
��stwzh�ä^l³Øtgi~mhR
÷� ��'ôý � �"��gÜ� ��'Bý � ý � �²ÚD�¡lowxh�h �stl���stwzh |�rjwzv � st~�pqg�h���n�g[� �!�!�JF:ý � H¨����� nZs{~mkml
� lt���Zs{rqst�ÜlohÉloh�'#Ö� h������ � vznmh�pqg�r � lo� lç���6�c� � vznmh�pqgirÉ�mstrqs � stkmsÕst�tvzlo�ÜgirjstkmlmÚ0ã � sÕ~ &� pqwzk�l
líg²ßågiwxpjlíkZs � lo~�p�st�Üwz~Zs¡��t�stl×��lorfgih�pqrjg�vásth�kmg � s{���¡lí~Zs�k�wzrjg���t�stl�kmlAst�ovxlo��g�rqstk�lmÚH��nmgÝ�¡l�kmg�h^gir
ßËs � wzvz�Ügi~�pjgfkmwzst�o~mlth^pqw � stk�l��¡givzs��mrjg�hjg�~6�� sÝkml�!���kZs��¡lo�mn�vás���{�stl���stwzh�Øog�v � s�kmg � s{���¡l{
��4�!�!�W�
�o�_H¶�"��g���g�vzlírjst�ÜlíkmgÝhjn�|m�owz�ost~�pqgih�g��owz�ost~�pqgihu
7� �!�!�l9d�»º�¼$½R�I��H � g�~�pjrjg3ý�j_H¨��D� �4�!�!�KD� �o�_H¶�"�¥�
!Hst�}| &g��ê��l�kmg�h^girÉØ�wzh�pqlAl �²Ò Á"¿�Â kmg��owx��st~�pqg�h}~mloh�'#Ö� h������ � vzn�h^pqg�rÉkmg�� ��'.ý � ��ýoÚ����f'
ý ��*�� gÉò�l"km�tg�ýu��g�gi�.pql�kmloh lth�'#Ö� h������U� � vxnmh^pjgir�
 � lo~ � g�~�pqrqs¡��t�stl�kmgfgih^pjrjg�vásth � gi~�pqrjstkZs�g��
� �!�!�p9¿��º�¼$½��b��HkjÉg�� �!�!�E��ý�j�H¶��Ú � r^gih � gi~�kml � lt�.sÉwzkZstk�g��²�
��p�st|¡givzs��"� ��st�mrjg�hjg�~�pqs×s � lo~�p�st�og��Ilor^wz�owx~ZstvckmgÉgih�pqr^givás{h�
Ëhjg��às � ltrjrjg���t�stl��Zs{rqsÝg�ßåg�wxpqlth kmg

hjg�vzg���t�stlmÚ � lo�ÜlÞg²â"�mvzw � stk�l×~Zs��"g � �×�"� * ��g�� � stkZs�'#Ö� � lo� �h* ¹S, �t� �!�!�p�8�{��H��"Úclo~mk�gu�-* ¹&, &g
wz~"ßålorj��stkml�~Zs�p�s{|�g�vás ���xý#�Zs{rqs � stkZs�wx��st�tgi�Þ�6'�s{|�g�vxgi�}|�rqstrH��n�g#s � lo�Ü�Zstrjs���t�s{l�gi~�pjrjg#l ~ &nm�Ügir^l
kmg�gih^pjrjg�vásth�kml3���#� � vxnmh^pjgir�g�kmlí�����c� � vznmh�pqg�r�h^lo�Ügi~�pqg���l�kmgÜhjgir�ßågiwÙp�s�kmg�nm��s×��st~mg�wzrjs���stwxh
rjwx�olor^lohqs}vxg�Ø{st~mkml�$hjg�g�� � lo~�pqsSl3ñst~m�tnmvzlÉh &lovzwxkmlÉkmg � stkmsÜwx��st�tgi� 
Û�"g���t�log�h �"�O�}gf�"� * �°���¥�
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ï �$� Ý�å�Ý�î ÿ ��� �@n l��\n�|*}9æ u vwlon�� u } u����@� Û��L�Lä���0 � u pÜ�\| y ~ u �Þ{/lon¯�q} u l �@� � � u vzpÚ}�|zrs,tu lâvwl
u\xzy lz{/|,} u vwl_~10 ��éìs,yÚ� n¯�¯|,}×�Ù|*�\� �*u ���¯l�� � |/l_� u pÜ�\| y ~¦�,� u �,}9|�n¦|,��� u l ��� �â� u } ucu vzpÜ}9|mrs*tu l
vw| s³u {��Llà~10 �8�Lé°s,yÌ� n¦�¯|*}T�>�
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ï �$� Ý�å�Ýöø ÿ ��� �@n l��\n�|*}9æ u vwlon�� u } u����@� Û���Û��m��0 � u pÜ�\| y ~ u �Þ{/lon¯�q} u l �@� � � u vzpÚ}�|zrs,tu lâvwl
u\xzy lz{/|,} u vwl_~10 ��éìs,yÚ� n¯�¯|,}×�Ù|*�\� �*u ���¯l�� � |/l_� u pÜ�\| y ~¦�,� u �,}9|�n¦|,��� u l ��� �â� u } ucu vzpÜ}9|mrs*tu l
vw| s³u {��Llà~10 �8�Lé°s,yÌ� n¦�¯|*}T�>�
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ï �$� Ý�å�Ýöú ÿ ��� �@n l��\n�|*}9æ u vwlon�� u } u����@� Û��L�zÛw��0 � u pÜ�\| y ~ u �Þ{/lon¯�q} u l �@� � � u vzpÚ}�|zrs,tu lâvwl
u\xzy lz{/|,} u vwl_~10 ��éìs,yÚ� n¯�¯|,}×�Ù|*�\� �*u ���¯l�� � |/l_� u pÜ�\| y ~¦�,� u �,}9|�n¦|,��� u l ��� �â� u } ucu vzpÜ}9|mrs*tu l
vw| s³u {��Llà~10 �8�Lé°s,yÌ� n¦�¯|*}T�>�
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ï �$� Ý�å�Ý�� ÿ ��� �@n l��\n�|*}9æ u vwlon�� u } u����@� Û��Lë��m��0 � u pÜ�\| y ~ u �Þ{/lon¯�q} u l �@� � � u vzpÚ}�|zrs,tu lâvwl
u\xzy lz{/|,} u vwl_~10 ��éìs,yÚ� n¯�¯|,}×�Ù|*�\� �*u ���¯l�� � |/l_� u pÜ�\| y ~¦�,� u �,}9|�n¦|,��� u l ��� �â� u } ucu vzpÜ}9|mrs*tu l
vw| s³u {��Llà~10 �8�Lé°s,yÌ� n¦�¯|*}T�>�
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ï �$� Ý�å�Ý9� ÿ ��� �@n[lz�\n¦|,}4æ u vwlonX� u } u � l�v x |_Û³ã���0�� u pÜ�\| y ~ u �({[lLn¦�q} u l ��� � � u vzpÜ}�|zrs,tu lÎvwl u\xzy l é
{/|,} u vwl ~10 ��é°s*yÚ� n¯�¯|,}×�¸|*�\� �*u ���¯lK� � |Xl � u pÜ�\| y ~��,� u �*}�|�n�|*��� u l ��� ��� u } uQu vzpÚ}�|mrs*tu lKvw|
s³u {c�ol ~10 �8�Lé°s,yÌ� n¦�¯|*}T�>�
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���ovxlo�Ügirqs{kml �`'#þt'���� �N�c'(hqþo'��
� ò����c� ���#� � vznmh�pqgir �����c� � vzn�h^pqg�r
� ��'�ý � �"� ýtý�j�j ý���� � ����� � �oø�j"� ���oø��
� ��'�ý � ý � ý³� * � �"ý���� ��øtø"ý � ý ��* ���o� �
� ��'�ý � ��ý �{�o�o� ý�j"ý�� �t� � j ø{����� ýª���t�
� ��'�ý ��*�� ��ý³�"� ý³�{�"� �t��ø{� *�* �o� ý³�"�{�
ò�l�km�ogÉýu� � �mý ��j � ýªø � � ��j��o� ýªø�� *

Ö � ç¾Ý�å�Ý î ÿ �Q�� {[|*}�lPvw|/|�n¯�q}�| y�u nçlz�\n¦|,}4æ u v u n�� u vzpÚ}�|zrs,tu l�vwlon u*x�y lz{/|,} u vwlonÙ|X� u nÙvzpÜ}9|mrsLtlL|�nÙvw| s³u {c�ol
� u } u �h* ¹S, �X� �!�!�_�.�{��H�� åülz�\vw| �-* ¹&, �|�v u vwlá� u � u �o| y�u ßm�±Û � u } uàs³u v u pÜ{ u*x |*{��Õ��n
s l yÚ� � u n`~ìßo�>åR~ì�w�P|O~ºãw�Î{/lon¯�q} u { u s l���� u*x |*{ vw|à|�n¯�q}�| y u n`� u } u�u nQn � � u {[lon¯�q} u nQ� � |
s lz{c� tlo|,{ uàu {/lon¯�q} u Ý7� uwy vwl�0 � é°s*yÚ� n¯�¯|,}(~ s l yÌ� � u äw���Î� ��wy �ÒpÚ{ uÎs l yÚ� � u u �,}9|�n¦|,��� u u
s lz��� u\x |,{ vw|X|�n¯�q}�| y�u na� u } u lp0 �8�Lé°s,yÌ� n¦�¯|*}°�

ð`÷S� � ú � úaù � ! ýÞ�;þÿ��� � ú � ���� ù ! ÿ � �Þ��û ! ý ÿ ú(ù � ú��R��û� �Z�ü��� �ú � ù ! ÿ ��û
��hÝwx~ � g�r^pjgiyus{h�ßåltpqlo� &g�pjrjw � sthÜh �stl nm��sç�¡g"�� sçßånm~mkZst�Ügi~�pqstv �Zstrjs�nm� ��l�kmgivzst�Ügi~�pqlÕkmgï'#Ö� h
ãZkmg�kmwz�t~ml és{hÞlt|mhjg�r^Ø{s���t�ltgih�k�loh�s{�ovzlo�Ügirjstkmloh��ô!Hg�~mkml�gi� Ø�wzh�p�s gih^pqs ~�g � g�hjh^wzkZstk�gtÚ�|mnmh � st�Üloh
kmg²pqgir^��wx~ &s��vásthHgi�Ü�mwzr^w � s{��g�~�pjg��Zstrjs�sth
st�Üloh^pjrqsth������ � vxnmh^pjgiriÚ�l���nmg�h &l�ßålowm�¡loh^h &� ØtgivZ�orjs��� s{h
s�n��
� lt~ä^nm~�pql�k�g�gih�pqr^givás{h�wz��st�ogistkZsth#wx~mkmg���g�~mkmgi~�pjgi�Ügi~�pqgÉ�¡givxl�'��
��g���g�vzl�ò�� �U�(�¡�0h^pqsth�g�h^pjrjgivzsth
hjg�g�~ � lo~�pjrqst�.~ZsSrjg��ow �s{lÉkmg�wz~�pqg�rjhjg � ��{�stl�kmg�h^pqsth�wx��s{�ogi~mh�Úm��nmg���l�kmg�hjg�r#ßËs � wxvz�Ügi~�pqg wxkmgi~�pjwxã � stkZs
~Zs}ãZ�on�rqs��"�xýt�
�6strjs �¡l�kmgir^��loh � lo���mstrqstr�s{hÞ�¡loh^w^��t�ltgih�kZsthÞgih�pqrjg�vásth�~Zs{h×kmnmsth�wz��st�ogi~�h�pqrqs{~mhjvzstkZst�ÜlohÝl

hjwxh^pjgi��s}kmg � l�lorjk�gi~Zstkmsth5
å��Ú��+�(kZs��N����'#�É�mstrqs}lÉh^wzh^pjgi��s}kmg � l�lorjk�gi~Zstkmsth#gi��nZs{pjlorjwzstwzhN
�v�ÚOÈ��

 &g���l � sík�gÞ�t�o�o���¶�"��n�pqwxvzwzyist~mkmlís�p�str^g�ßËs ¿�À²ÈËÇ²Ä7� kml3��	�� �`���0~�pqrjg²p�st~�pjlmÚ(s{hÉ��loh^w^��{�logih.
Tv`ÚkÈ���kZsth
gih�pqr^givás{h�kmlí'����Bg�kml�ò����c�N~Zs�r^gi�ow �stl×k�g�wz~�pjgirjh^g"��{�stl�g�~�pjrjg�g�h^pqsth�wx��st�tgi~mh�~ �stl � lowx~ � wxkmwás{�×ó
st�mr^gih^gi~�p�suØ{st�õhjwxh^pqg���spqw � st�Ügi~�pqgSkmwxh^p{ñs{~ � wzsth���n�g ��� g���suØ{st� s � gir � s�kmgÞý�s{r � h^g � 
7�Gý³���mwÙâ"giwxh
kZsth��N�c'(h�¥�
��h^lovznH��t�stlÉg�~ � lo~�pjrqstkZsS�ZstrjsÉhjlovxn � wxlo~Zstr�g�h^pjgf�mr^lo|mvxgi��s�ßålowÆkmg�hjvzl � s{r#nm��s}wx��s{�ogi�
gi�èr^givás¡��t�stlÝés�lon�pjrqs�kmgi~�pqr^l}kmg�nm��s�rjg��ow �s{lfkmg � g�r � sfkmg�ýw�Éc Ô '�� Ô µ g��mrjl � nmrjstr���g�vás � lo~�ãZ�tnmrqs���{�stl
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��nmg#��sâ"wz�ÜwzyusuØ{s�l�~ &n���g�rjl kmg � lowz~ � wzkÆñgi~ � wásthH~Zsth0�¡lohjw���t�log�h	
Ëkmwxh^pñst~ � wzsth��Ügi~mltrjgih6��n�g��"�xý�str � h^g � �¥�
����s�Øtgiy r^gustvxwzyistkml�gih�pqg���rjl � gik�wz�Ügi~�pql�kmg�h^givxg"��t�s{l�kZsfst��lth^pqrjs�Ø�wzs � lowz~ � wzkÆñg�~ � wzs�~msf�¡lohjw���t�stlmÚ

�Zstr�pqwx��loh��Zstrjs�sth�gih^pjwz��s{pqwÙØ{sth�kmsth wz~ � gir�pqg�yusth�ßål{pqlo� &g�pjrjw � sthi��'(lo�Ül � lt��g�~�pqstkmlÝs{~�pjgir^wzlor^��g�~�pjg

Û��g � �����°�"�¨���¥Ú�l � lo~ä^nm~�pjlfkmg#�Ügik�wzkZsth0wx~mkmg���g�~mkmgi~�pjgih � lo~mh^wzkmg�rqstkml � lo~�ã &s{Øtgive�Zstrjs�gih^pjg���rjlo� &lthjwxpjl
ßålow�s{��n�givzg0lt|�pqwxkml�s{pqrjsuØ &g�hUkZsth � lt���Zs{rqs���{�logihDg�~�pjrjg�sth8�N�c'(hUkml�'���� � lo��sthDk�l�ò�� �U�(�³ g0�¡loh^hjg
kmg�h^pqg�h�kZstk�lohiÚ��Zstrjs � s{kZsfwx~�pjgir�Øts{vzl�kmg���st�o~�wxpqn�kmg�g��Zs{rqs � stkZs�|Zst~mkZs�ßåltpqlt� &g²pqrjw � s�Ú��Ügik�wz�Üloh�sth
kmwÙßågirjg�~6�� s{h�gi~�pjrjg}s{h��ÜgikmwxkZsth�'�����g}ò�� �U��g � stv � nmvzst��lth�s�kmwxhj�¡girjh �stl�g��üpjlorj~�l�kZs�� &g�kmwásS~Zs
kmwxh^pqr^wz|mn�w^��t�s{lÝkmgih�pqgih�Ø{stvzltrjgih�
�� Ä�Í�*C��
ËsÝkmwzh^��g�rjh �s{lÞg��Ipqltrj~mlÞkZsÝ� &g�kmwás��ostrqst~�pjg�sÝg�vzwz�Üwz~ms���t�stl�kmg
g�ßåg�wxpjloh#hjwxh^pqg�� &spqw � loh#~Zs}ßåltpjlo��g²pqr^wás�Ú"kmwzh � n�pjwzkmloh#~ms���g � �(�"�¨�"�¨���²�
�bãZ�onmrjs����Oj}�Üloh^pjrqs�Ú��Zstrqs}pjl"kmlth#loh�st�ovxlo��g�rqstk�loh�kmg�~mlthjhqsÜst�Üloh^pjrqs�Ú�l � lo�Ü��lor�p�st�Ügi~�pjl}kmg� Ä�Í�*�gi�Kßån�~6��t�stl�kZs���s{�o~mwxpjnmkmg�st�Zstr^gi~�pqg}�mstrqsÝsth�kmnZsth�|mst~mkZsth�ßåltpqlo� &g�pjrjw � sth����0h^pqg � lo�Ü��lor�p�s�

�Ügi~�pqlS�Zstr^g � g�rjstyilos³Øtgivx��g�~�pjg�nm~mwÙßålorj�Üg �ZstrjsSs}|Zst~mkZsÜ��������� Ú��¡lor &g��Jg�vzg�st�mr^gih^gi~�p�sÉØ{strjwzs���t�log�h
hjwx�o~mwÙã � s{pjwxØ{sth�kmgÜnm�õst�tvzlo�ÜgirjstkmlÝ�Zstrjs×lÞlon�pjrjlÞ~Zs×|Zs{~mkZsÞ� � ýu��� ÚDlt~mkmgÜl � s{hjl���stwxh�kmwzh � rjg¥�
�Zst~�pjgf�Zs{rjg � gfh^gir�l�kmgf� ��'�ý ��*�� �`�0h^p�s{h�kmwÙßågirjg�~6�� s{h��¡l"k�gi�=h^gir�kmg � lorjriñgi~ � wás�k�gfnm��sS��g���n�gi~Zs
~ �stl�$nm~mwÙßålorj�Üwzkmstkmg
~Zs ��nZstvxwzkZstk�g(kml�wx��st�tgust�Ügi~�pql�g�kZs r^gikmnH��t�stl�kmloh6kZstkmloh6kmg�st�ovxlo��g�rqstk�l��Zs{rqs
st�ovxlo�Ügirqs{kmlmÚ�l}��nmg��¡l"kmg�kmgi�¡gi~mk�gir#kmg�ßËspqlor^gih � lo��l�l}ßånm~mkmlÉkml � &gin¹Ú�Ø{strjwzs���t�log�h�kmg������d
 §�½ÄÊÍZÈ
¡ Â¡ÇqÀjÃ�Ì&¦ÆÁ�ÍQ�²È÷ÄÛ½Í ��g�lon"pqrjlth}g�ßåg�wxpqlth�wz~�h^pqr^nm�Ügi~�p�stwxhi�íÖ×nmwxpjl��mr^l³ØtsuØtgivz�Ügi~�pjg�s � lo~ � gi~�pjrqs���{�stl3kmg
gih�pqr^givás{h�~ �stlÝpqgi�Iwz~zYZnÆñgi~ � wásÝ~mgih�pqgÜg�ßåg�wxpql�ÚDnm��s�ØtgiyÜ��nmg�s{h�rjgi�tw �log�h�lt~mkmgÜsthN�N�c'(hfk�l�'��
�ôg
kml3ò�� �U��hjg�hjlo|mr^gi� �ltgi�ðh^wxpjnZst�É�$hjgSßålorjs�kml � gi~�pqr^lïk�l3st�ovxlo��g�rqstk�lmÚ6sí�¡givxl��Ügi~mlthS�t�ístr � h^g �
kml3�Ügih^��lmÚ6lo~mkmg�síkmg�~mhjwxkZstkmgÝk�g�gih�pqrjg�vásth}pjwz�mw � st�Ügi~�pjg � s{w(�¡lor}nm�õßËs{pqltre��kmlíØ{stvxlor � gi~�pqrjstv

Û�"st~�pqwás{�olÉg�p�stv÷�	
Û�t�t��ý\�a' øoø*)r�²�
'(lo~�pqnmk�l�loh#Ø{stvxlorjg�h�hjg�� Ä�Í�*#stwx~mkZs}~ �s{lÜr^gi�mr^gih^gi~�p�st�üs{h#wz~ � gir^pjgiyisth�wz~mkmwÙØ�wzkmnZs{wzh(~msth�wz��st�ogi~�h

'��
�%g�ò�� �U�¿
�� ¾dc�e g9� ^K` ¼�b �²��'(lo��l � lo�Ügi~�pqstkml�st~�pjgirjwxlorj�Ügi~�pjgtÚ¥ä &s���n�gD� Ä�Í�*Dßålow"k�g�pqg�rj�Üwz~Zs{kml
s3�Zstr�pqwzr�kmgÝ��g�kmwzkmsth}wz~�kmgi�¡gi~mk�gi~�pqg�hiÚ��¡l"k�gi�Üloh � lt~mhjwxkmgirjstrÉ��nmg�gih^pqsïk�wzhj�¡gir^h �stl &g�s3hjlt��síg��
��nZstkmrjs{pqn�rqsSkZsth�kmwzh^��g�rjh �logih�kmg � s{kZs�s{��loh�pqrjs�Úmlon�hjg$äjs�ë

� µÄ�Í�* Ft� µ¾dche i � µ^a` ¼�b 
÷�"�k�"�
�"gi~�kml�sÝ��st�o~mwÙpqnmk�gÉst�Zstr^gi~�pqg Ñ kmgÉnm��s�g�h^pjrjgivzsÝnm��s�g�h � stvásÝvzlt��str &� pq�Üw � s�kZs � lt~�pqst�og����
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ï �$� Ý�å�Ý�� ÿ¡  u1y lw}�|�nàvw| � Ä�Í�* lz���Òp vwlonÞ� u } u s³u v u u*x�y lz{/|,} u vwl�� u nÞ� u �\v u n � �zÛ³ã6; ~�� u pÜ�\| y ~ u ����|� äoäoä6; ~�� u pÜ�\| y ~¦�,���>�
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kmg�ß &ltpqlt~mh`~�lÉ'#'�Ôg�kmgih^�mrjg�yust~�kml}g�ßåg�wxpjloh`k�g�r^n &� kmlth�wx~mh^pjrjnm�Ügi~�pqstveg�kml�ßånm~mk�l�kml � &gin¹Ú"�¡l"k�gi�Üloh
gih � r^g�Øog�r���nmg

È Ñ£¢ È6�� H 
÷�"� �É�
��h^hjnm�Üwz~mk�lç��nmg3s � lo~�p�s{�ogi� kmgÞß &ltpqlo~�h�r^gihj�¡giwÙp�sïnm��sAkmwxh^pqr^wz|mn�w^��t�s{lÕkmg��Hlowxhjh^lo~%�¡l"k�gi�Üloh

� lt~mhjwxkmgirjstr���n�gJÈ��&FV¤ �3g��¡lor^pqst~�pql
È Ñ[¢ ¤ �� F ý¤ � H 
÷�"�O���

'(lo�ÜlÕkmg�~�pqrjlçkmlçkmlt� &� ~mwzl3kmwx~Hñst�Üw � l3kml;'#'�Gs � lo~�pqst�ogi� k�g×ß &ltpjlo~mh &g×�mr^lo�¡lor � wzlo~Zs{v#stl
pqg����¡lSkmg�g²â"�¡lohjw���t�stlQS¥Ú ��� g���st�Üloh�s

È Ñ�¢ ý¤ S H 
÷�"� * �
�estyig�~mkml`È Ñ Ft��Úm�¡l"k�gi�Üloh#gih � rjg²Øog�r

� ¾dc�e� ^K` ¼�b F ¤ S ^a` ¼�b¤ S ¾dche 
÷�"�¨ø��
g � lo�=l�stn"â &� vxwzl}kmsÜg���nms���t�stl��"�k�Slt|�pqg���loh�g¥â���rjgih^h �log�h �ZstrjsSsth�k�wzhj�¡gir^h �log�h�g�� � s{kZsÜwx��s{�ogi�

gi�8ßånm~6��t�s{l�kmlÉpjgi�Ü��lSkmg�g²â"�¡lohjw���t�stl�ë

� ¾dc�e F¥� Ä�Í�*§¦ S ^K` ¼�bS ¾dche"i S ^a` ¼�b?¨ ¼(© µ 
÷�"� � �

� ^K` ¼�b Fª� Ä�Í�*§¦ S ¾dc�e
S ¾dche"i S ^a` ¼�b ¨ ¼(© µ H 
÷�"�kj"�

��pjwzvzwxyust~�kml�lohfpqgi�Ü�¡loh}kmgÝg¥â��¡loh^w^��t�s{l3��loh�pqrjstkmlohf~Zs�p�st|¡givzs3�"�ÙýÝgih�pqwz��st�Üloh�lth�Ø{stvzlor^gihfkZsth
wz~ � gir�pqg�yusth�ßål{pqlo� &g�pjrjw � sthÜgi� � stkZs�wx��s{�ogi�Þ�ÿ�Ip�st|¡givzs��"�O�Õ�Üloh^pjrqsçg�h^pjgih�Ø{stvzltrjgih�gi� rjg�vás���{�stl
ésth�wz~ � gir^pjgiyisth�ßåltpjlo� &g²pqr^w � s{hÜ�Ügik�wzkZsth}
«� Ä�Í�*C�²�Ô��ltpjgtÚ � lo��lÕgirjsçkmgíh^g�gih^��g�rqstr���g�vzlÕpjgi�Ü��lÕkmg
g²â"�¡lohjw���t�stl�Ú0��n�g�loh�Ø{stvxlorjg�h�rjg²ßågir^gi~�pqg�h�s{lA'��
�=h �stlíh^wz�o~�wxã � s{pqwÙØts{��g�~�pjg���stwxlorjg�h�kmlí��nmgÝlth}kml
ò����U�(�
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� � ýu��� ���������� ¾dche �_H ��* � Ä�Í�* �_HOj���� Ä�Í�*� ^a` ¼�b �_H��"ý+� Ä�Í�* �_HO� � � Ä�Í�*

Ö � ç¾Ý�å�Ýxø ÿ�  uwy lw}�|�n�v u nQpÜ� s |*}9�¯| ��u n�íTlL�¯l�{ �|>�q}Jp s�u nZ� u } u l ���� |_lq� � �x� |*{ }9| y�u rs*tu l u lonaæ uwy lw}�|�n
{/|�vzp vwlonU� u } uau nU� u �\v u n � �zÛ³ã�; ~ s l yÌ� � u ßw�ü| � äoäoä�; ~ s l yÚ� � u �w�>� � n¯�¯|�n@æ uwy lw}�|�n�íTlw} u {
|�n¦�ÒpÚ{ u vwlon u � u }9�ÒpÜ}�v u nR|��wn��[ßm�l�zå7ßm�l@�| s lz{ôlLnR�¯|*{��LlÎvw|P|:5��olonqpTrs*tu l u �*}�|�n¦|,��� u vwlonc� u
� u �o| y�u ßz� Ûw�

�ôwz~ � gir�pqgiyis�~Zs � lore
«� Ã$Ä�Â Ä)¬�Å�� &gÉkZs{kZsÝs��Zstr�pqwzr�kZs�hjlt��s�g��I��nZstkmrjs{pqn�rqsÝkZsth wx~ � g�r^pjgiyus{h�~Zsth
�ÜgikmwxkZsth�g�� � stkZs�|Zs{~mkZs�ßåltpjlo� &g²pqr^w � s"Ú¡n���s�ØtgiyÉ��nmgÉg�vásth�h �stlÝwx~mkmgi�¡gi~�kmgi~�pqg�hi�f�0�:ßålor^��sÜ��sª�
pqg�� &spqw � s�Ú

� µÃ$Ä�Â Ä)¬�Å F¥� µ= i � µ% H 
Û���xý³���
�0h^p�s &g�s�wx~ � g�r^pqg�yus���n�g`kmg0ßËs{pjl�puñgi��wx~zYZnÆñg�~ � wzs�~�l�g�hj�Zstv � st�Ügi~�pql�kZsthUg�h^pqr^givzsth6s{l�vxlo~m�ol�kZs�Öí�

kmg�nm�:'#Ö��lo|mh^gir^Ø{stk�lm�
�$hjhjl���l�kmg�hjg�r#ßËs � wxvz�Ügi~�pqg � lo~mh^pqs{p�s{kml��¡givxlÜstnm�Ügi~�pqlS~ml�stvás{rj��st�Ügi~�pjl
kZsÜÖí��ésS�Ügik�wzkZs}��nmg�~mloh�kmg�hjvzl � s{��loh#kmsÜs{vxp�sSÖ����Zs{rqsSsÜ|mstwÙâ�sÜÖí���
��ãZ�on�rqs��"�Ùý³���Üloh^pjrqs�Ú��Zstrqs�pjl"k�loh loh�s{�ovzlo�Ügirjstkmloh�Ú�l � lo�Ü��lor�p�st�Ügi~�pjl�kmg>� Ã$Ä�Â Ä)¬�Å�kmlÞ'��
�


Ë�mstwz~mg�v2
÷s�����g�kml�ò�� �U�o
Ë�Zs{wz~mg�vY
Ë|4�C�0g���ßånm~6��{�stl�kmgl�4�!�!�³Ú�rjg�hj�¡giwÙp�st~mk�l�s�rjg�vás���{�stl � lor��$��st�o~mwÙpqnmk�g
wz�Ü�¡loh^pqs��¡lor(n���s�vzwz~ � s�ãmkmn � wzstv0és}Öí�����0�èpjgir^��loh`�ogirjstwzh�Ú"�¡l�kmgi�Üloh�~mltp�s{r`�¡lor(g�h^pqsfãZ�onmrjs���nmg
pqwx�mw � st�Ügi~�pqg¡� ¾dcheKj Ã$Ä�Â Ä)¬�Å����>� ^a` ¼�b�j Ã$Ä�Â Ä)¬�Å��ZstrjsÜn��.kZstkmlR�4�!�!��ã�â"lm�#�0�.rjg�vás���{�stlAés � lt���Zs{rqs���{�stl
gi~�pjrjg�lth}st�ovxlo�Ügirqs{kmlohiÚc���f'Jý ��*�� k�gih^pqs � s{kZst�Ügi~�pqg��¡loh^hjnmw�loh���stwxlorjg�h�Ø{stvxlorjg�hfk�gp� Ã$Ä�Â Ä)¬�Å}s{p &g
� �!�!���8�o�_HO�"�É g}ßËs{pjl�sÞÖí�Ak�gih^pjg�s{�ovzlo�Ügirjstkml &g}Ø�wxhjwxØtgivx��g�~�pjgÉ��s{wzh vzstrj��s���nmgÜsÝkmloh�kmg���s{wzhiÚ
� lt��lS�¡l"kmg�h^gir�s{pjgih^pqstkmlÜ��g�vás � lt���Zs{rqs���{�stlÉgi~�pqr^g�s{h�ãm�onmrqs{h����¶�ÜsÜ�"� � �
�$~�ßågivxwzy���g�~�pjg�pql�kml#gih�pqg0�mr^l � gikmwx��g�~�pql�kmg0kmg²pqgir^��wx~Zs���{�stl�gi�Ü� &� rjw � s(kZsthDwx~ � g�r^pjgiyus{hUßål{pqlo� &g�pjrjw � sth

h &l�ßålow��¡loh^h &� Øtgiv
kmgShjg�r�rjgus{vzwzyistkmlÝ�Zs{rqs�s×s{��loh�pqrjs�~ZsÞk�wzrjg���t�stl�kmlthfs{�ovzlo�Ügirjstkmloh�Ú�ä &sÝ��nmg��mstrqsÝl
� s{���¡l��¡lohjh^nmwz�Üloh�st�¡gi~Zsth�nm��sÜwz��st�og��×�� gf��nmstvz��nmg�r�ßålor^��s�Ú¡sth�wz~ � gir^pjgiyisth�ßåltpjlo� &g�pqr^w � sth�h �stl
��stwzh�wz�Ü�¡lor^pqst~�pqgih�st�¡gi~msthf~�l��mr^l � gihjh^líkmg���l�kmgivzst�Ügi~�pql�kmg�'#Ö� hu
÷'�st�Æ�.�"��kmloh�st�ovzlt��g�rqs�
kmloh�Ú � nä^lth�Ø{stvxlorjg�h�s � s{|Zst�Üloh�kmg��Üloh^pjrqstr���� &nm~mw � lÉgih�p &st�twzlSkmg pql�kmlSlS�mrjl � g�hjh^l�kmg�pqrjs{p�s{��g�~�pjl
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kmloh(kZstkmloh(lo~mkmg k�g�Øog�r &� st��lth#sthjh^nm�Üwzr(n���s�wx~ � g�r^pjgiyus�ßål{pqlo� &g�pjrjw � s��mstrqsÉs}s{��loh�pqrjsÉ�����c� � vznmh�pqg�r
ßålow�~Zsçh^nm|�pqrjs���t�s{l;kmgígih�pqr^givás{h�kmg � st�Ü��l�kms�st�Üloh^pjrqs����#� � vxnmh^pjgir}
Û�"g � ���"� * �¨���²�Ô�
~�pjrjg�pqst~�pql
loh r^gih^nmvxpqstkmloh�kmgih�p�sÝhjnm|"pqrqs¡��t�stl�h �stlÝhqspqwzh�ßËs{pqltrjwás{��g�~�pjgfwx~mhjg�~mh &� Øog�wzh�és�g�h � lov � s�kmsth�wx~ � g�r^pqg�yusth ßål�
pqlt� &g²pqrjw � sth`kmgi~�pjrjlSkmloh�vxwz�Üwxpjgih�wz�Ü��loh�pqloh��¡givás � lo�Ü�Zstrjs���t�stl�gi~�pqr^g�lÉ'�����g�l}ò�� �U�(���Hlor�p�st~�pjlmÚ
sth^hjnm�Üwz�Üloh���nmg�s{hfwx~ � g�r^pqg�yusth�ßåltpqlt� &g²pqrjw � sth�kms�st�Üloh^pjrqsÞ�����c� � vzn�h^pqg�r�h �stl�sthf�Ügih^��s{h���nmg�kZs
st�Üloh^pjrqsÉ'��
��kml������ � vxnmh^pjgiri���
h�p�sSst�mr^luâ�wx��s¡��t�stlmÚ���nmg�~ �stlÉs � str^rjg�pjlon���s{wzlor^gih � lo~mh^gi�21nDñgi~ � wásth�Ú
&g�g²Ø�wzkmg�~�pjgi�Ügi~�pqg�nm��s�hjnm�¡gir^gih�pqwz��s{pjwxØ{sfkmg�p�stwxh`wx~ � g�r^pjgiyus{hiÚ�n���s�Øogiy���n�g gi�Brjg�vás���{�stl�és�st��lth^pqrjs
'��
�fÚ�s}st�Üloh^pjrqsfk�g � s{���¡lfßålow¡lo|�pjwzkZs � lo�ôpjgi�Ü��lfkmg g²â"�¡lohjw���t�stlf��s{wzlor
g g��Br^gi�ow �logih`kmg��Ügi~�lor
� lt~ � g�~�pjrqs���{�stl�k�g�g�h^pjrjgivzsthi�

ð`÷< � ú � úaù � ! ýÞ�;þÿ��� � � � û ®��ý�# ����� û ûá��K�r! � � û
 g�pjgir^��wx~Zst�Üloh�loh�ñs{~m�onmvxloh h &ltvzwzk�loh kZsth�st�Üloh�pqrqs{h������ � vznmh�pqg�r�gÜ���6�c� � vznmh�pqgir��Zstrqs � lo���ms{pqwx|mwÙ�
vzwxyustr�l�~ &nm�Ügir^l�kmg}g�h^pjrjgivzsth ��nZst~�pjlçés � lo|¡gir�pqnmrjs�gih^�Zs � wzstvÛ� �Hlor h^g�pqrjs{p�s{r st�¡gi~Zs{h kmg}nm��s�wx��s�
�og�� �N����'#�"ÚUl�ñst~m�on�vzl�h &lovzwxkmlÝkZs�wz��st�og��G�����U� � vxnmh^pjgir�
«¯?° b8b ��ßålowcßËs � wxvz�Ügi~�pqg}k�g�pqg�rj�Üwz~Zs{kml
vzg²Ø{st~mkml{��hjg�gi� � lt~�pqs�sÜ�ogilo�Üg�pjrjwzsSk�gih^pjg}wz~�h^pqr^nm�Ügi~�pql-
åãZ�tnmrqs��"�xýtý\�²�#�K�N����'#� &g � lo~mh�pqwÙpqn &� kZs
kmgÉ� ��Î�Ä¨ÂZ¾ � lo� � �t�Üâ � �t���mwÙâ"g�wzhiÚ¹hjgi~�kml-��k�g}��g�~mlor r^gih^lovzn6��{�stlÝgih^�Zs � wástv�
÷���¶��j�ø�str � h^g � þ�mwÙâ"givr�
g���stwxlor � lt|�g�r^pqn�rqs}
�ý�H * ø����Éc Ô�Ñ4± � µA�¥Ú ��� st��stkmloh�kmg+�N�H'�ÚegÜý�kmg���stwzlor#r^gih^lovzn6��{�stl-
÷���¶�t� * str � �
hjg � þ{��wÙâ"givr��gÉ��g�~mlor � lo|�g�r^pjnmrqs�
÷�_HO��ø * �Éc Ô�Ñ4± � µ �¥Ú ��� st��stkmlÝkmgS��'��U�0~�pqr^g�p�s{~mkml�gi� � stkZs ��Î�Ä¨Â
ßålorjst�ünmhqstk�loh�g�ßåg²pqwxØ{st�Ügi~�pjgÉø��t�SâAø��{���mwÙâ"g�wzhiÚ�ä &s���nmg}ßålorjst�üg²â � vxn &� kmlth+�t���mwùâ"giwzh�kmloh vzstkmloh�kmg
� lt~�pqs{pql � lt�Jl ��Î�Ä¨Â Ø�wzy�wz~ � lm����h^hjwx�×Ú

¯?° b8b Fô' �â�
÷ø��t�âmø��t���$â���H¶��j�ø µ i 
÷ø��t�âmø��{�"�$â���H¶�t� * µ )²�"c Ô '�� Ô µ FÓýªø{� *�� �"c Ô '�� Ô µ 
Û���xýoý��

¯?° b8b Fæ��H¨ø{�mý��"c Ô�Ñ4± � µ H 
Û���xýª���
�Hlor�ltn�pqr^lÞvzstkmlmÚ¹��nmst~�pqwxã � str�lçñst~��onmvzlÝh &lovzwxkml�kZs�wx��s{�ogi�I����� � vznmh�pqg�r�ßålow�nm��s�p�s{rjg�ßËs���stwxh

pqrjst|Zstv � lohjs�Ú6nm��sÞØtgiyÝ��nmg�lístrjrjst~ä^líg�~�pjrjgÝs{h�wz��st�og�~mh�'����8gÝò����c�æ~ �stl &g�stvz�olÞp �stlÞpqr^wxØ�wástv
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åãm�onmrqs �"�Ùý\�¥�ô��loh^hjl �mrjl � g�kmwz�Ügi~�pjl;hjgi�tnmwznNl;� &g²pql�kml kmgï��st~�pjwást�ol;g²p×stvÛ�s
Û�t�o�"ý\�Þ' øoø*)÷Ú���nmg
��nZst~�pqwÙã � ltnÔlbñst~m�onmvxl h &lovxwzkml kmg�h^p�s{h�wz��st�og�~mhfä^lo��s{~mkml�stvzgis{pqlor^wást�Ügi~�pjgí��lt~�pjloh×str^pjwxã � wástwxh�~ml
�mvzst~mlÞkml � &gin�g��Gßånm~6��{�stl�kZsÞkmwzh�p{ñst~ � wás�stl � g�~�pqrjl¿
�À+� kmlohfst�ovxlo��g�rqstk�loh�
 � gi~�pqrjstkmlí~ZsÞ��'�kml
'��
�N�¥Ú���g�rj�on�~�pqstkml{��hjgílç~ &nm��g�rjlÕkmgí�¡lo~�pqloh�r^g � nm��g�rqstk�lohÝkmgi~�pjrjl;kmloh�vzwz�ÜwxpjgihÜst~m�tnmvástr^gih�kZsth
wz��st�og�~mhi�#'(lo�üwzhjh^lmÚelïñst~��onmvzlÜh &ltvzwzk�l�kZsÜwz��st�og��.����� � vzn�h^pqg�r � lo~�pqwxkml�~ml`�o� &gih^wz�Ül�s{~mgivc~ml � &gin

(¯?° eKj ´ �²ÚZk�g�ãZ~mwxkmlSgi~�pqr^g�À ´/µ ¼#s�À ´ Ú�ßålowDkZs{kmlS��lor

¯?° eKj ´ F F+Å!Æ7Ã j ´
F , Ä , j ´·¶ 
�À µ´ 9�À µ´¸µ ¼ � 
Û���xý����

lo~mkmgUF , Ä , j ´ gUF5Å!Æ�Ã j ´ h �s{lmÚorjg�hj�¡g � pqwxØ{st�Ügi~�pjgtÚol ~ &n���g�rjl�pjltp�stv�g(r^g � nm��g�rqstk�l�kmg�gih�pqr^givás{h¡ä^lo��stkmsth
~ml��o� &g�hjwz�ÜlÜst~mg�vÛ�
��h^hjwz�ÞÚ � s{v � n�vást~mk�l{�$h^g�¯?° e²j ´ �mstrqsSlohRF5Å7kº¹+»�s{~ &giwxh���nmg � lt|mrjg��=pql�kZsSsÜwx��st�tgi�.���#� � vxnmh^pjgir�Ú

líñst~m�on�vzlSh &lovxwzkml}pjltp�s{vÆkZsÉwz��st�og��=����� � vxnmh^pjgir#ßålow¹ßålor^~mg � wzkmlS�¡givzs}g²â"�mrjg�hjh �stl

¯?° e F
e8¼�½¿¾SÀÁ ´:Â ¼ ¯?° eKj ´ H 
Û���xýu�"�

�0� � stkZs3st~mg�v�ßåltrqst�Jä^lo��s{kmloh�ýu� � �¡lo~�pqloh � lo� � l�lorjk�gi~Zstkmsth}gi��nZspqlor^wásthR
�v`ÚkÈ��fstvxgus{p &lorjwzsthiÚ
� lt�.vzwz�Üwxpjg�� &sâ"wz�ÜlS�Zstrqs�ÀÓk�g�ý * �Sstr � h^g � ��� h�vzwx��wÙpqgih�st~m�onmvzstrjg�h�kZsth�wz��st�ogi~�h�'��
� g�ò�� �U�
ßålorjst� kZstkmloh
s��Zstr^pjwzrHkZs � lo~�Øtgirjh �stl�kZsth � l"ltrjkmg�~ZstkZsth0kmsth�|¡lorjkZs{h�kZsl�N����'#� kml h^wzh�pqgi��s�
å��Ú��+�
kml��mr &lt�mrjwxl�wx~mh^pjrjnm�Ügi~�pjlf�Zs{rqs�lfh^wzh^pjgi��s�k�g � l"lor^kmgi~�kZsth�gi��nZs{pjlorjwzsthl
�v`ÚkÈ��²Ú�rjgistvzwxyustkms��¡givzs p�str^g�ßËs
¿�À²ÈËÇ²Ä7� kmlÜ��	����(�
�KãZ�tnmrqsç�"�xý³�ï�Üloh^pjrqs�Ú��mstrqsApql�kmloh�lth�st�ovxlo�Ügirqs{kmlohiÚ�lohÜØts{vzlor^gihÜkmg�¯?° eKj ´ 
Ë�Zs{wz~mg�v�
Ës"���Ég

hjnms�h^lo��s � nm��nmvás{pjwxØ{s}
å�Zstwx~mgiv�
Ë|4�C��gi�:ßånm~6��t�s{lÝkmg�À}���cl"k�g²�$h^gÉ~mltpqstr ��nmgÉgih�p�sÝhjlt��s � lo~�Øog�rj�og
�ZstrjsRÀ %Óý * �u�"c Ô '�� Ô Ú¹l���nmgÉr^gih^�Zstvzkms�~mloh^hqs�gih � lov � s��Zs{rqsÝs�� &sâ"wz��sÜk�wzh^pñst~ � wás�s{l � g�~�pjrjlm���
rjg�hjnmvÙp�stk�l�ãm~Zstv�kmg�h^p�s�hjlt��s#rjg��mrjg�hjg�~�pqsw¯?° e kmg0pql�kml�l�st�ovxlo��g�rqstk�lmÚ � nä^lthUØ{stvxlorjg�hDh �stl��Üloh^pjrqstk�loh
~Zs p�s{|�g�vás��"� * g � lt���Zs{rqstkmlth � lo�Ól�Øts{vzlorHkmgÃ¯?° b8b ����pjrqsuØ &gih
kmgih�p�s p�s{|�g�vás �¡l"kmg¥�$h^g�Øogir^wxã � str0��nmg
sth�wx��s{�ogi~mh������ � vznmh�pqg�r � lo|�rjgi�8nm��s}rjgi�tw �stl}~�l � &gin�g�~�pjrjg������èg�øtø��Bs}��stwxlor`��nmg�s{h#wz��st�ogi~�h
�����c� � vzn�h^pqg�ri�
'�st|¡g�r^gih^hqstvÙp�str#��nmg�gih�pqgih#Ø{stvxlorjg�h#kmg�ñst~m�onmvxlÉh &lovxwzkml}ßåltrqst�8nmhqstk�loh�~mlS� &g²pql�kmlSkmg�hjnm|"pqrqs¡��t�stl

kmgfgih^pjrjg�vásth�kmg � st�Ü��l�~Zs�kmwxrjg���t�stl�kmloh�st�ovzlt��g�rqstkmlthiÚ � lt��l�g²â"�mvzw � stk�l�kmg²p�stv � stkZst�Ügi~�pjgf~Zs��"g � �
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ï �$� Ý�å�Ý�Üiå ÿ î�ç� xz�wy l n �l y p vwlÕv u nPpÜ{ u*x |,�\n$0 � é°s*yÚ� n¯�¯|,}f|,{ í � ��rs,tu lÕv u vzp n¦�Òîu � s p u`u l s |*���q}�lÕvwl u\xzy l é
{[|*} u vwl��u0 æ uwy lw}Ù|,{ s�u v u`u �\| yR�|`{[lon¯�q} u vwlO�\l � u pÜ�\| y ~ u �(|Zl æ uwy lw} s,� { �wy�u �Òp æ\lO�\l
� u pÚ�\| y ~��,����� y | x |*�\v u � � |Zp�vw|*���Òp Ý s³u l_�ÒpÜ�Ll�vw| y pÜ�wØ u`� n u v u � u } uZs�u v uKu\xzy lz{/|,} u vwl �|
{[lLn¦�q} u v u �\l s³u ���¯l`pÜ��íT|,}Gp�lw}�vzpÜ}9|*p �¯lKv u Ý xz� } u �

�"� * �¨�"�
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���ovzlo�Ügirjstkml ¯?° e 
(�"c Ô�Ñ4± � µ � ¯?° e a�¯?° b8b
���f' ý � �"� ø"�k��øoø ýt����� *
���f' ý � ý � � �k� � ý ýt�°ø *��
���f' ý � ��ý ø"� � � � ýt� * ���
���f' ý ��*�� ø"�kjo� * ýt� *�* ø
ò�l"km�tgÜýi� �"�kj��t� ýt�°��� *

Ö � ç¾Ý�å�Ýxú ÿ î�f� xz�wy lQn �l y p vwlQv u n¸pÜ{ u*x |,�\n?0 ��éìs,yÌ� n¦�¯|*}�~ s l yÚ� � u Û\�f| u } u\�*tu l s l�{ lÎîu � xz�wy l�n �l y p�vwlQv u n
pÚ{ u\x |*�\n§0 �8�Léìs,yÚ� n¯�¯|,}f~ s l yÚ� � u ßw���

ð`÷:Ä Å � ú !���� û��Þú ûüú � úÞþÿ��� �
��ßågiwÙpqlohÉkmgÝh^givxg"��t�s{lïh �stl3pql�kmlohSst��nmg�vzg�hÜ��nmgÝpuñgi�ð�¡lor}pjr &sthÉkmgÝh^w�sth � lt~mhjg��21nÆñg�~ � wzsthSwz~mg�rjg�~�pjgihíés
gih � lov � sÉkmg�nm��sÜs{��loh�pqrjs��0��l � lt~�pjg²â�pqlÜkmlS�mr^gihjg�~�pqgfpjrqst|mstv � l�Ú�loh��mr^wz~ � wz�Zstwxh�g�ßåg�wxpjloh#kmg�hjg�vzg"��{�stl
h �s{l�s�wz~ � lo�Ü�mvzg²pqgiyis�kZsÞst��lth^pqrjsÝg�s � lt~�pqst�Üwz~Zs���{�stlÝkZsÞst�Üloh^pjrqsÝ~Zs�kmwzr^g"��t�s{lÞk�loh�s{�ovzlo�Ügirjstkmloh
�¡lor
gih^pjrjg�vásth
kmg � st�Ü�¡lfkZs��cÖí'����ÿwz~ � lo����vzg�pjgiyis�k�g�nm��s�st��lth^pqrjs�gih^pjgivzstr
kmg�Øtg²�$h^g s�nm�ôvzwx��wÙpqg
~Zs{pjnmrqs{v�wz�Ü�¡loh^pjl ��g�vás � rjgih � g�~�pjg�k�wxã � nmvzkZs{kmg�kmg#h^g�k�g�pqg � pqstr0lo|�ä^g²pqloh � s{kZs�Øog�y���stwxhHpuñg�~�nmgih��`�0h�pqg
vzwx��wÙpqgÉkmg�kmg�pjg � ��{�stl &g�ßån�~6��t�stl3kmsth�g�h � ltv � sth�kmg�ãZvÙpqr^lmÚHpjgi�Ü��lík�g�g²â"�¡lohjw���t�stlíg � lo~ � gi~�pjrqs���{�stl3kmg
gih�pqr^givás{h�gSpuñgi�õh^nZs�lor^wz�og��àsthjh^l � wástkms és×h^lo|mr^gi�¡lohjw���t�stl×kmg��¡gir�ãZh�kmg�|mrjwxv � l�g�stl×��r &lo�mr^wzl×rjn &� kml
kZs � lo~�p�s{�ogi~mh�kml�ßån�~mkml�kml � &g�nÆ�� gihjhjs�ßålor^��s�ÚZg¥â"wzh^pjg�g��:n��üst�ovzlt��g�rqstkmlSnm��sShjnm|¡gih�pqwz��s{pjwxØ{s
� r^gih � gi~�pjg�~mlA~ &nm�Ügir^l3kmgÝgih�pqrjg�vásthíés3�ÜgikmwxkZsí��nmg�|mnmh � st�ÜlohSkmg�pjg � pqstrSgih�pqrjg�vásth � stkZs3Øog�yÞ��stwxh
puñg�~�nmgih�gf��stwzh#��r &l{â"wz��sth�stl � g�~�pqrjl�kmgih�pqg�h�hjwxh^pjgi��sthi��� � lo~�p�st�Üwz~ms���t�stlSkZsÜst�Üloh^pjrqsÜ����� � vzn�h^pqg�r
�¡lor6g�h^pqr^givzsth�kmg � st���¡l kZs��HÖ�' kmg²Øog¥�$hjg#��nmrqst�Ügi~�pjg�stl�ßËs{pjl kmg���nmg#g�h^p�s{h &nmvxpjwz��sthUgi~ � lo~�pqrqs{�S��hjg
~ZsÉ�Ügihj��sÉvzwx~ � s}kmg�Ø�wzhjstkZsÉ��nmg�s{h���rjwz�Ügiwxrqsth��
�$~�ßågivxwzy���g�~�pjg�~mlohjh^loh�'#Ö× h ����� � vxnmh^pjgir�hjltßår^gi� � lt�.gih^pjgih�kmlowzh�g²ßågiwxpjloh�kmg�hjgivxg"��{�stlmÚZßËstyig�~mkml

� lt�=��nmg�givzg�h�stkm��nmwxrqst� � strjs � pjgir &� h^pjw � s{h#~ �stlS�mrjg²Ø�wzh^pqsth��Zstrjs}nm�ü'#Ö� � lo�Ü�mvxg�pqlÉk�g��¡lo�mn�vás���{�stl
&nm~mw � s�Ú"��sth � strjst~mkml � lo~mhjg���nmgi~�pqg���g�~�pqgÉsth��mr^lo�mr^wzgikmstkmgih�wx~�pjr &� ~mhjg � sth�stloh�s{�ovzlo�Ügirjstkmloh��
�0�êrjg�vás���{�stl�ésïs{��loh�pqrjsA���6�c� � vznmh�pqgir�Ú
loh�'#Ö� hSgih^p �stl � lo�Ü�mvxg�pqlthSs{p &g(� �!�!�.Fõ�{��HO��g�~ �stl

hjl{ßårjgi�ðhjwz�t~mwxã � s{pqwÙØ{st��g�~�pqg � lt� s � lo~�p�s{��wx~Zs���t�s{lï�¡lorÉg�h^pqr^givzsthSkmlçs{�ovzlo�Ügirjstkmlo
÷'�sth^pjrjlïg�p�stvÛ�
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Û�{�o��ý\�U' �t�,)r�²�0'(lo~mh^pjwxpjnmgi���¡lor�p�st~�pql�nm��s�st�Üloh^pjrqs � lt���mvxg�pqs g�r^gi�mr^gih^gi~�p�s{pjwxØ{s�kmg � st�Ü��lth�vxl � stwzh
kZsS�cÖí'ækmg�~�pqrjlÜkmloh�wx~�pjgir�Øts{vzloh�k�gf��st�o~mwÙpqnmk�g ~mg � gih^h &str^wzloh��
'(lo�Ül#l�lt|�ä^g�pjwxØol�kml�pjrqst|mstv � l�ßåltwtgih�pqnmkmstrUsthD�mr^lo�mrjwxgikZs{kmgihUkmlohUs{�ovzlo�Ügirjstkmloh�Úu~mg � gih^hjwÙp &s{Ø{st�Üloh

kmg�stvz�tnm��s�ßålorj��s � lo�Ü�Zs{pjwz|mwxvzwzyistrHsth�st��lth^pqrjsth`����� � vznmh�pqg�r0g �����c� � vxnmh^pjgir0�Zstrjs���l�kmgir^��lth � lo�É�
�Zstr &s�$vzsthi���6s{rqs�wxhjhjl�p &� ~ � st�Üloh�k�nZsth�lt�6��t�log�h kmg�pjrqs{pqst�Ügi~�pql�kmloh g²ßågiwxpjloh�k�g}hjg�vzg"��{�stl�~Zs�st��lth^pqrjs
����� � vzn�h^pqg�rië � lorjr^wz� &� �$vxloh
~mloh(��r &lo�mr^wzloh�'#Ö� h�lo|�hjgir�Ø{stkmloh#lon�wz~ � lorj�¡lor &sª�$vzlth�~�lÉ��l�kmgivzst�Ügi~�pql�kmg
'#Ö� h��  gih � str�p�st�Üloh�s�hjg��onm~mkms�lo�6��t�s{l���ltr���nmg�h^p �ltgih�kmg}h^wz�Ü�mvzwÙã � s¡��t�stlS~ml���rjl � gih^hjlÝkmgf��l�kmg¥�
vás{��g�~�pjlíkmg�'#Ö× hi�ç�"gi~mk�lAsíwz~ � lo����vzg�pjgiyis×ßånm~6��{�stl3kZsí�¡lohjw���t�stlí~�lAst�ovzlt��g�rqstkml^
Û�"g � �Õ�"� * �Ùý\�
wzh^hjlS~mloh�vzg²Ø{strjwzs}sSpjgir���nmg���l�kmg�vástr(pqst�}| &g��.sÉkmwzh�pqr^wz|mnmw���t�stlÉg�hj�Zs � wás{vDkZsth�gih�pqrjg�vásth��
��v &g��=kmwxhjhjl�Ú
�¡girj��st~mg � g�~mkml3wz~ � lo�Ü�mvzg²p�sÞsíst�Üloh^pjrqs����#� � vznmh�pqgirf~ �stl×��l�kmgir &� st�Üloh � lo�Ü�Zstr &s�$vzsÝkmwzr^g�p�s{��g�~�pjg
� lt��s�st�Üloh�pqrqs������c� � vznmh�pqg�riÚtn���s�Øtgiy#��nmg#g�h^p�s�ä &s g�h^p &s � lo�Ü�mvzg²p�s��H����s stvÙpqg�rj~Zs{pjwxØ{s�hjgir^wás�g�~�p �stl
wz~ � lor^��lorjstr�pqst�}| &g��Is{h gih�pqrjg�vásth�k�g � st�Ü��l�~mlÝ�mrjl � g�hjh^lÞk�gÉ�ogirjs���t�stlÝk�gS'#Ö� h�str�pqwxã � wás{wzhiÚ¡��sth
wzh^hjlÜstnm�Ügi~�pqstrjwzsÉstwz~mkmsS��stwxh�lS~ &nm��g�rjlSkmg��Zstrªñst�Üg�pqr^loh#vzwÙØ�rjgih#~�lÜ�Ül�kmgivzst��g�~�pqlm�
�6strjs � lorjr^wz�owxr#gih^pjgih�g�ßågiwÙpqloh�kmg�hjg�vzg"��{�stl�~�loh�'#Ö� h�lo|mh^gir�Øts{kmloh�~ms�kmwxrjg"��{�stlÜkmloh s{�ovzlo�Ügirjstkmloh

hjg��onmwx��lohSnm� �mr^l � gikmwx��g�~�pqlïlo~mkmgÞ�mrjwx��g�wzrjst��g�~�pqg ì � lo����vzg�pqst�Ülohjîïsïst��lth^pqrjsïgÞgi� h^gi�onmwxkZs
hjn�|�pqrjs &� �ÜlohÝnm��s;�mrjl³Ø &s{Øog�v�st��lth^pqrjs;kmgAgih^pjrjg�vásth � s{���¡lm�B��l;ãZ~Zs{v�kmgih�pqgï�mrjl � g�hjhjl�lo|�pjgi�Üloh
'#Ö� h � lt���mvxg�pjlohÉg�rjgi��rjgih^gi~�p�spqwxØtlohÜkmg � stkZsïst�ovxlo�Ügirqs{kmlmÚ0�mr^lo~�pqlohS�Zstrjs3hjgir^gi� � lo���mstrqstk�loh
� lt�Jloh�'#Ö� h�str�pqwxã � wás{wzhiÚ��og�rqstk�loh�sS�mstr^pjwzr(k�g�n��=stvx�olorjwÙpq�Ül���nmg�hjwx�}nmvzsÉ'#Ö� h � lo�Ü�mvxg�pqlth�kmg
�¡lo�mnmvzs���t�log�h &nm~mw � s��

BDC7Æ?CFE Ç V�RDY9NÉÈ�\�RÊH�R²XDTèW�TôT�NBYTJ�H�XZT
'(lo�Ül�g²â"�mvxw � s{kml�st~�pqgir^wzlor^��g�~�pqgtÚ�s�kmwÙã � n�vzkZstk�g#kmg#kmg�pjg � ��t�stlfkmg#nm��s�g�h^pjrjgivzs�gi��n��ôst�ovxlo��g�rqstk�l
&g�ßånm~6��{�stl�kmg#hjnms��¡loh^w^��t�s{l g#kmg#hjnms���st�o~�wxpqn�kmgt�H���orqs{~mkmgiyis���n�g���nZs{~�pjwxã � s gih�p�s�hjnm|Zs{��loh�pqrjst�ogi�
wz~�girjg�~�pqg3ésÞh^givzg���t�stlÞßåltpqlt� &g²pqrjw � s�kmgÜnm��s�st��lth^pqrjsÞk�gÜg�h^pjrjgivzsth ��� st��s�$h^g � lo�Ü�mvzg²pqgiyis<
 Ô �¥ÚHgÜgivzs
��nZst~�pqwÙã � s�s�ßårqs���{�stl�k�g}gih�pqrjg�vásth�lo|mh^gir^Ø{stkms�gi�:rjgivzs���t�s{l�stl���n�g}kmg�Øtgir^wás�hjg�r�lo|�hjgir�Ø{stkmlÝgi�:nm��s
wz��st�og��8wxkmgus{vÛ�
Ö�s{wzh#rjwx�olor^lohqst�Ügi~�pjg ßËstvást~�kmlmÚ &g�kmg²ãZ~mwxkZs � lo�Ül

Ô 
 ù Ç Ñ ��F FJÄ�Í�*
F�kË.@Æ ¹ Â 
Û���xý\���
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lo~mkmgRF5Ä�Í�*6g¸FAkÌ.ZÆ ¹ Â�h �stlmÚ�r^gih^��g � pqwÙØ{st��g�~�pqgtÚ�l�~ &nm�Ügir^l�lo|mh^gir^Ø{stk�lfg#wxkmgustvxwzyistkml kmg#g�h^pjrjgivzsth � lt�

�¡lohjw���t�stlSgi~�pjrjg`
 ù Ç ù iÎÍ ù �(g � lo�J��st�t~mwxpjnmkmg�st�mstrjg�~�pjg�gi~�pqr^gR
 Ñ Ç Ñ iÏÍ Ñ �²�
��st~�pqwzst�ol�g²p�stv÷��
Û�t�o�"ý\� ' øoø\)�rjgistvzwxyustrjst� ��g�kmwzkZs{h�kmg � lo�Ü�mvzg²pqgiyis��Zstrjs�sth�wx��st�tgi~mh����#�

� vxnmh^pjgir`~Zsf|Zs{~mkZs}��������� ��� h�stn"pqlor^gih(k�gih^pjg�pjrqst|Zs{v � lf��nmst~�pqwxã � strjst�ôgih�p�s��orjst~mkmg�yus}spqrqsuØ &gih`kmg
nm�ô� &g�pjl"kml���nmg�ä^lo��suØ{s�~Zs�wx��s{�ogi�Órjgus{vZgih^pjrjg�vásth�str�pqwxã � wás{wzh � lo�ô��s{�o~mwxpjnmkmg#g�~�pjrjg�
 Ñ Ç Ñ iÐÍ Ñ �
g}�¡lohjw � wxlo~ZstkZs{h�gi~�pjrjg.
 ù Ç ù i�Í ù �¥Ú�ßËsty�gi~mk�lÝgih^pqsth g�h^pqr^givzsth��Zsth^hqstr^gi�I�¡lor�pql�kml�lÝ�mr^l � gihjh^lÝkmg
kmg²pqg � ��t�stl�g�hjgivxg"��{�stlm�`��lÉãZ~Zstv÷Úes}ßårqs���{�stlSkmgfg�h^pjrjgivzsth�str^pjwxã � wástwxh�rjg � nm�¡girjstkZsth�gi�Jrjgivzs���t�s{l�s{lSpjltp�s{v
wz~"ßålorj��suØtsª�$v � gih(lÉØ{stvxlor#kmg Ô 
 ù Ç Ñ �¥�
�ÓãZ�tnmrqs��"�Ùý����Üloh^pjrqs�Úe�Zs{rqsÉpql�kmloh�loh st�tvzlo�Ügirjstkmloh�Úes � lo����vzg�pjgiyis�gi�.ßånm~H��t�stl�kZs�kmwxh^pñst~ � wzs

stl � g�~�pqrjl<
�À+� �Zs{rqs�sÝwz��st�ogi�K��'#þo'��
�Bk�gih^pjgih�hjwxh^pqg���s{hi�S�Hl�kmg¥�$hjgS~ml{p�str � lt� � vzstrjg�yusÝ��nmg Ô
kmg���g�~mkmg�kml�wz~�pqg�r^Ø{stvxl�gi� � �!�!��g#��n�g�g�vás � rjgih � g � lo��	���'(lo��l�g�rqs�kmg�hjg#g�hj�¡girjstriÚ�s�kmgi�¡gi~�kDñgi~ � wás
gih^�Zs � wástv
kZs � lo�Ü�mvxg�pqg�yus�kmgi~�pjrjl�k�g�nm�õs{�ovzlo�ÜgirjstkmlÝpqg��Gp�st��| &gi�Gn���sÞst~�pqw � lor^rjgivzs���t�s{l � lo�õs
hjnmsÜkmg�~mhjwxkZstkmg � g�~�pqrqs{vE
�Ñ"?���g�nm��s � lorjr^givás¡��t�stl � lt�=l�h^gin�	�stwxl�ésÉ��g�wás��vznmy�
TÀWÁ�Âx�²Úmnm��sÉØogiy���nmg
givzs &g��Ügi~mltrÜg�� � ��'Ký ��*�� 
�Ñ"?&F ��Hk� � Æ7* , Å!Æ7Â ¹ *¹ Å!Ã«*�Æ�Ã(Ò Ú�ÀlÁAÂNFúøiH°�m�"c Ô '�� Ô �}gÞ��stwxlor}g�� ò�l�km�ogAýu�

«Ñ"?EFÔ��H¨ø�� Æ7* , Å!Æ7Â ¹ *¹ Å!Ã«*�Æ�Ã«Ò Ú4ÀWÁ�Â�FÓýoý�H * �Éc Ô '�� Ô ��
åpqst|¡givásÝýo�Ùý\�¥��IãZ�on�rqs �"�Ùýu���Üloh^pjrqsçl � lo�Ü��lor�p�st�Ügi~�pjlçkZs � lo����vzg�pjgiyis�gi� ßånm~6��t�s{l;kmgz� �!�!�Þ�mstrqs � stkZs
hjn�|Zst�Üloh^pjrqs�k�l������ � vznmh�pqg�ri����s{~ &stvzwxhjg�kmg�h^p�s{h�ãZ�onmrjsth�k�g�pqg�rj�Üwz~mltn×loh�vzwx��wÙpqgih#k�g�kmg²pqg � ��t�stl�kZsth
wz��st�og�~mhp
åpqst|�g�vás��"�xý��²Ú��n�g � lo~�hjgir�Ø{stkmlorjstkZst�Ügi~�pqg�ßålow�gih�p�st|¡givxg � wxkml � lo�Ül s���st�o~�wxpqn�kmgp�4�!�!��lt~mkmg
s � lo�Ü�mvzg²pqg�yus � stw
sÞ��g�~mloh�kmg[�t�Ð����'(lo~�Ø &g��õrjgih^hqstvÙp�str���nmgÜgih�p &s×g��}|mn�pjwzkmlÞ~mg�h^p�s{h�ãZ�tnmrqsthfs
kmg���g�~mkÆñgi~ � wásÞkmg � stkZsÞhjnm|mst��lth^pqrjsÞk�lí����� � vxnmh^pjgir � lo�àh^nZs×�¡loh^w^��t�s{lÞg�hj�Zs � wás{v�~�l�st�tvzlo�Ügirjstkmlm�
�Hltr^p�s{~�pjlmÚ � lo��lAg�rqsÕk�g×h^g×g�hj�¡girqs{r��ZstrjsÕsArjg��ow �s{l � gi~�pqrjstvÛÚ(s � lo����vzg�pjgiyisïkZsï��'Jkmlç'���� &g
sÝ��nmg � stw0��stwzh rjst�mwxkZst�Ügi~�pqg�ésÝ�ÜgikmwxkZs���nmg�lt|mhjg�r^Ø{st�Üloh�gih^pjrjg�vásth � s{kZs�ØogiyÜ��stwzh�puñgi~�nmg�hiÚ ��� g²�
��st~�kmlçsA�Ügi~mlohSkmg-�t�·�ðgi� � �!�!�KH� ����H¶�ï~mlth � sthjlth���stwzhÉg¥â�pqrjg���lthi�Ó� nZs{~mkml � lo�Ü�Zstrjst��lth
gih�p�s � lo�Ü�mvzg²pqgiyis � lt�úsÞkZsth5�N�H'(h�kZs��Ügihj��s×wx��s{�ogi�ÞÚU��g�r � g�|�g���lth}��nmgÝs &nmvÙpqwx��s � stw`��stwxh
vzg�~�p�st�Ügi~�pqg{Ú���g�hj�Ül pqg�~mkmlfst�}|Zsth�st��lth^pqrjsth0l��Ügihj�Ül�pqg����¡l�kmg#g²â"�¡lohjw���t�stl � lo��l�st�orjsuØts{~�pjg#kmg
��nmg�sth��N�c'(h��¡lohjh^nmgi�Bnm��sfrjg�hjlovxn6��t�s{l�gih^�Zs � wástv¡�mwzltr�k�l}��nmg�s���'��"�Hlor &gi�Bwzh^hjl��¡l�kmg�h^gir(g¥â"�mvzwù�
� s{kml��¡givxl�� &g�pjl"k�l � lo�=��nmg�s�st�Üloh�pqrqsÜ����� � vxnmh^pjgir#ßålow � lt���¡loh^pqs(
Û�"g � �#���°���¥ÚZ��nmgfßåg�y � lo�.��nmg
�mrjs{pqw � st�Ügi~�pqgÜst�¡gi~msth}sth�gih�pqr^givás{hfkZs.�N�c'(h�þo'��
�8�¡gir�pqg�~ � g�~�pjgih�és���g�rjwÙßågirjwzsÝkmloh}s{�ovzlo�Ügirjstkmloh
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� lt���mn�hjgih^hjg��õsÞs{��loh�pqrjs�ãZ~Zstv÷�}�clor ãZ�ÞÚÆgih�p�sÝãZ�onmrjsÝs{pqg�h^p�s�stwx~mkZs���nmgÜsÝst�Üloh^pjrqs�kmgÉg�h^pjrjgivzsth
kml×ò����c�ÿh �s{l�sth���stwzh���rjltßånm~�kZsthiÚclÞ��n�g�g�rqs×g�hj�¡girjstkmlÞ��g�vzlÞhjginÕ��s{wzlor�pjgi�Ü��l�kmgÜg²â"�¡lohjw���t�stl��
��v &gi�Gk�wzhjh^lmÚcgi�õstvx�onm~mh � s{hjloh�s � lo����vzg�pjgiyisÞkmg�h^pqs�st�Üloh^pjrqs � s{w�k�gÜßålor^��sÝ��stwzh � lo~�p &� ~�nms×��nmg
sthfkmgi��stwzh�ÚHl×��nmg &gÜg²â"�mvzw � stk�l��¡givásÞst�Ü�mvás � lt|�g�r^pqn�rqs×g�hj�Zs � wás{v`kZs×st�Üloh^pjrqs�ò�� �U�æk�gi~�pqr^líkZs
st�Üloh^pjrqsíãZ~Zs{v������ � vznmh�pqg�riÚ(��nmg�h^g×g�h^pqg�~mkmgÞkmgih^kmgÞrjgi�tw �log�hÜ��r &l{â"wz��sthÉs{l � gi~�pqr^lçkmlthÜh^wzh�pqgi��sth�Ú
lo~mk�g�s�kmgi~�hjwzkmstkmgÝkmgÝg�h^pqr^givzsth &g�rjg�vás{pjwxØ{st�Ügi~�pqg�stvÙp�s�Ú0sp &g�r^gi�ow �logih}�¡gir^wxß &g�rjw � sthiÚ0lt~mkmg &g�|Zs{wÙâ�sís
� lt~ � g�~�pjrqs���{�stl�k�g�g�h^pjrjgivzsthi�
���Zstr�pqwxr�kmlth�Ø{stvzltrjgih��Zstrjs � lt���mvxg�pjgiyus��ZstrqsR�4�!�!�³ÚÆ��st~�pqwzst�ol�g²p�stv÷��
÷�t�o��ý���g�h^pqwx��s{rqst�.�Zs{rqs

� s{kZsÕg�h^pqr^givzsÕlo|mh^gir�Øts{kZsçnm� �¡gihjl:
«ÔN�SkZs{kmlç�¡givxlÕwx~�Øtgir^hjl�kmg�h^pqsç�orqs{~mkmgiyis��N�6strjsÕnm��sÕkmstkZs
gih�pqr^givás"Ú�gih�pqg��¡gih^l � ltrjrjg�hj�¡lo~mkmg�stlï~ &nm��g�rjlïkmg�g�h^pjrjgivzsthÜ��n�g�kmg²Øogir^wásçh^girÜlo|mh^gir^Ø{stk�l�gi� nm��s
wz��st�og��èwzkmgistvÛ�6�Hlor�g¥â"gi�Ü�mvzlmÚ"hjg�nm��s}gih�pqr^givásf��loh^hjnmw Ô FÔ��HO�"Ú�wxhjhjl�hjwz�t~mwxã � s���nmg�givzs�pqg���Ô�F���Ú
lonïhjg$äjs�Ú�stv &gi�KkZs×�mr &lo�mr^wásÝgih�pqrjg�vás�ä &sÞlt|mhjg�r^Ø{stkZsÞkmg�Øtgir &� st�Üloh�pqgir�lo|mh^gir�Øts{kml×��stwxh�nm��s � lt�õsth
hjnmsth � strjs � pjgir &� h^pjw � s{h�ßål{pqlo� &g�pjrjw � sth�g�gih^�Zs � wástwxhi�
�estyig�~mkml�nmhjl�kmg�h^pjgih0Ø{stvzlor^gih�k�g#��g�hjl�kmg�Ø�wxkml�és � lo�Ü�mvzg²pqg�yus�Ú�kZs{h0wz~ � gir^pjgiyisth�ßåltpqlt� &g²pqrjw � sthHg#kZs

�mr &lo�mrjwzs�kmwxhj�¡lohjw���t�stl�kZsth�gih^pjrjg�vásth�lo|mhjg�r^Ø{stkZs{h kmgi~�pjrjlÝkml�'#Ö�}Ú¹g�vást|¡lorqs{��loh�l�hjgi�tnmwz~�pqg�� &g²pql�kml
�Zstrjs � lo�Ü�mvzg²p�str�s�Öí�Ýkml�'#Ö�����#� � vznmh�pqgir�kmg � stkZsSst�ovxlo��g�rqstk�lmë
��Õ �¡lor��Ügiwzl�kmg�nm� � lor^pjg�strj|�wxpqr &strjwxl�~ml�'#Ö� gih�p�st|¡givxg � gi�Üloh#nm��s}rjgi�tw �stl}��nmg � lo~mhjwxkmgirjst�Üloh#s
Öí�Ýkml�st�ovzlt��g�rqstkmlu
Ë�Zstwx~mgiv�
÷s"�(kZs{h�ãm�onmrqs{h����xý\�³���"�Ùý�j"�¥ó
ç Õ k�g�ãZ~mwx��lth#nm��s}vxwz~ � s�ãZkmn � wástv`ésÜÖí��pqlt��st~�kml{�$h^g�sÉ��g�kmwást~ms}kZsth#kmwxh^pqr^wz|mn�w^��t�ltgih#gi� � lor#�Zs{rqs
� s{kZs�wx~�pjgir�Øts{vzlSkmg���st�o~�wxpqn�kmgt�(�
h�p�s�vxwz~ � sSg�h^pqst|�g�vzg � g�n���sSrjg�vás���{�stl�n�~ &� Øtl � s�gi~�pjrjge� �!�!� gfs � lor
� �!�!�p9¿��º�¼$½��Zs{rqs}pql�kZsSs�Ö��>
ÊãZ�onmrjsth��"�Ùý\�ª�����xý�j��²ó
ã Õ kZstkZsÜs���st�o~mwÙpqnmk�g5�4�!�!��kZs�wù� &gih^wz��s}gih�pqrjg�vás�Úeg�~ � lo~�pjrqst�Üloh�s � lorl�4�!�!�p9¿�»º�¼$½ � lorjr^gihj�¡lo~mk�gi~�pqg
~ZsÉvzwx~ � s�ãZk�n � wzstvÛó
·Õ s��Zstr�pqwxr kmgih�p�s���lthjw^��{�stl�~Zs�vzwz~ � s�ãZkmn � wás{vÛÚD�og�rqst�Üloh¡ÔDk89æýÜg�h^pjrjgivzsth�str^pjwxã � wástwxh�g�hj�Zstv � st~mk�l{�
sthÝh^gi�onm~�kml�k�wzh^pjrjwx|mnmw^��{�logih���stnmh^hjwás{~ZsthÝ~Zsth���st�o~mwÙpqnmk�gíkZsthÝkmnmsth�|Zst~mkZs{hiÚ�k�gAs � lor^kml � lo� sth
wz~ � gir�pqg�yusth�ßål{pqlo� &g�pjrjw � sth���g�kmwzkZs{h�
å�Zstwz~�givE
 � ��kZsth�ãm�onmrqs{h��"�Ùý\�ª�����xý�j��²����h g�h^pjrjgivzsth ��nmg � stwzh^hjg��
ßålorjsSkms�Ö���g�rqst�=k�gih � str^pqstkZsth�ó
¸dÕ rjg���g²pqwz�Üloh lÝ��rjl � gik�wz�Ügi~�pql�s��Zs{r^pqwxr kmg ã Õ �Zs{rqs�pql�kZsth sth�gih�pqrjg�vásth�lt|mhjg�r^Ø{stkZsth�ÚDkmgiwùâ�st~mkmlÞs
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st�Üloh^pjrqs}g�h^p�spqwzh�pqw � st�Ügi~�pqg � lo����vzg�pqs.
Ë�Zs{wz~mg�v�
Ëk4��kZs{h�ãm�onmrqs{h����xý\�³���"�Ùý�j"�¥�
'�st|¡g � ltvzl � strÉ��nmg�sçst�Üloh^pjrqsÕ����� � vznmh�pqg�rÜßålow � lo�Ü�mvzg²p�stkZsArjg�hj�¡giwÙp�st~mk�lçlohÜvzwx��wÙpqgihÉk�g×hjs�

pqn�rqs���{�stlÝgi� � stkms�nm��s�kmsth hjn�|Zst�Üloh^pjrqsth ��nmgSs � lo�Ü�mnmhjg�rqst�Þ�� gih^hqs�ßålor^��sÜh &l � &s�g�h^pqr^givzsth�~Zs
st�Üloh^pjrqs�ãZ~mstv
����� � vzn�h^pqg�r � lo�ðý � H¶�Ð� � �!�!�e%8ý�j�H�����nmgÉßålorjst�Iwx��s{�ogustkmsth �¡givásÝ��' kml×'������
�0�Jpqg�rj�Üloh�gih^�Zs � wzstwzh�Úesth�gih�pqrjg�vásth�str�pqwÙã � wzstwzh � gir^kZstrqs{�üsS�¡loh^w^��t�s{lÜkmsÜg�h^pqr^givzsÜ��nmg�kmg�n�lor^wz�og��=s
givzs��

&��wx���¡lor�p�st~�pqgÜsuØ{stvzwzstr���nmg�l�� &g�pjl"k�l�g²â"�¡loh^pjlAs � wx��s � ltrjrjwx�og�sÞwz~ � lo�Ü�mvzg²pqgiyis×kZs�st��lth^pqrjs
p�s{~�pjlfg�hj�Zs � wás{vz�Ügi~�pqg���nZst~�pqlf~ml���vást~ml�kml�'#Ö�}Ú�gih^�Zstv � st~mkmlfsth�gih�pqrjg�vásth`str�pqwxã � wás{wzh0stl�vzlt~m�ol�kZs
Öí��nmhjst~mkmlÝlth�Ø &� ~ � nmvzloh�gi�Ü� &� r^w � loh�kmstkmloh �¡givzs�vzwx~ � sSãZkmn � wástvcg}�¡givás{h�wz~ � gir�pqg�yusth�ßål{pqlo� &g�pjrjw � sthi�
�Hltr(nm��sf��nmg�h^p �s{lÉkmg��mr^nmkÆñg�~ � wzs�Ú�s{h�st~ &s{vzwzh^gih�kmloh�'#Ö� h���nmg��msthjhjstrqst�B�¡lor`g�h^pjg �mrjl � g�hjh^lÉgih^p �stl
rjg�h^pjrjwxpqsth�sS��st�t~mwxpjnmkmgih#lt~mkmg�s � lo�Ü�mvzg²pqg�yusÉgih�p &sÜs � wx��s}kmlthW�{�z���
�úrjg�hjnmvÙp�stk�l kmsth � lor^rjg"��{�logihÞ�Zstrjs;wz~ � lo����vzg�pjgiyis�h �stl �Üloh^pjrqstkmlthÝ~ZsthÝãZ�onmrjsth×�"�Ùý\�æés����xý�j"�

� wxhjnZs{vz�Ügi~�pqgS�¡l"kmg���lth � lo~mh�p�s{pqstrf��nmg�sth�vzwz~ � sth ãZkmn � wás{wzh�rjg��mrjg�hjgi~�pqst�ú|¡gi�õs�Öí�ïlt|mhjg�r^Ø{stkZs

Ë�mstwz~ &g�wzhJ
÷s����²���0�ürjg�vás���{�stlïés{h�g�h^pqr^givzsth str�pqwÙã � wzstwzh5
å�Zstwz~ &giwzhJ
 � ���¥Ú�g�vásth�hjgfkmwzh�pqr^wz|mnmg��.kmg���st~�giwzrjs
Øog�rjloh^h &� ��g�v
stl×vxlo~m�olÝkmsth�vzwz~ � sth ãZkmn � wás{wzh�rjg�hj�¡giwÙp�st~mk�l�sth�wx~ � g�r^pqg�yusth�ßåltpjlo� &g�pqr^w � sthi�Ü� hf'#Ö� h
� lt���mvxg�pjlohe
å�Zstwz~ &giwzh�
Ëk4�C�²ÚÆr^gih^nmvxpqstkml�ãZ~mstv6kmg�h^pjgÉ�mrjl � g�hjhjl�ÚDgih^p �stl�st�oltrqs��mr^lo~�pqloh��Zstrqs��msthjhjstrjg��
�¡givásÉh^nm|�pqrjs���t�s{l�kmg�g�h^pqr^givzsth�kmg � st�Ü��l��
��s3pqg�~�pqs{pqwÙØ{sïkmgÞ|mnmh � strÜ��nZst~�pqwÙã � s{r�sAwz�Ü�¡lor^pñst~ � wzs�~�nm� &girjw � sAkmlï� &g²pql�kmlAg²â"��lth^pqlÕ~mgih�p�s

hjn�|mhjg���t�stlmÚ��Üloh^pjrqst�Üloh�~Zs pqst|�g�vás��"�¨ø nm��s � lo�Ü�Zstrqs¡��t�stl�gi~�pjrjg�s � lo~�p�s{�ogi��k�g�g�h^pjrjgivzsth
��nmg#ßålorqst�
�og�rqstkZs{h�str^pjwxã � wástvx��g�~�pqg�gi�:rjg�vás���{�stlÕés � lo~�p�st�og��Kkmsth gih�pqr^givás{h lo|mh^gir^Ø{stkmsthi�f��kmlo� &� ~mwxl�k�g}��sª�
�o~mwÙpqnmk�g s���nmg g�h^pqsth�gih�pqr^givás{h���g�r^pjgi~ � gi� &g�kZstkml���lor��h* ¹S, ��� �!�!�w�N�{��HO�"Ú�lo~mkmg��h* ¹S, ßåltw�g¥â"pjrqs &� kml
kZs(
åpqst|¡givásÜ�"�Ùý\�¥�����¡gir � gi~�pqnmstvUkmg�gih^pjrjg�vásth�str�pqwxã � wás{wzh(g��=rjg�vás���{�stlíésSst��lth^pqrjs � lo�Ü�mvzg²p�s}k &sSnm��s
wzk &giwás�kml}��nZs{~�pjl}gih�p�suØ{s}wz~ � lo�Ü�mvzg²p�s�s�st�Üloh^pjrqs�lo|mhjg�r^Ø{stkZs"�0���¡gihqs{r�kmg�pjgir^��loh�nmhjstkmlÉnm�èvzwx��wÙpqg
kmgW�4�!�!�EF��{��H�� �Zstrjs�g²ßåg�pjnZstr
gih�p�sth � lo�Ü�Zstrjs���t�log�hiÚ�~ �stl�wzr^gi�Üloh0g²â"�mvxlorqs{r
s�ßålor^��s�kmlth('#Ö× h`�Zs{rqs
��st�o~mwÙpqnmkmg�hf��stwxlorjg�h���nmgR�4�!�!�eF:����H¨���Zstrjs×l3��'#þo'��
�Bgu� �!�!��Fü�{��H¶�Þ�Zs{rqs�s{hJ�N�c'(h�þo'��
�
gÉlÞò����c�`�Æ�$hjh^l×g²Ø"wÙp�sÝ��nmgSrjg��ow �log�h�~ml×'#Ö�èkmlo�Üwz~Zstkmsth �¡givás�wx~ � lt���mvxg�pjgiyus�h^g�äjst�I��ltpjwxØtl�kmg
wz~ � gir�pqg�yusS~ZsSst~ &stvxwzhjg�k�loh���g�hj�Ülohi�



-/.10 ñ243�57698ÞBm<����	� ÷ = � . ?õ�A8 ÷ � M�C

ï �$� Ý�å�Ý�Üiø ÿ � lw}J}�|mrs*tu l � u } uöu pÜ� s lz{c� y |��¯| ��u v u%u {[lon¯�q} u 0 ��éìs,yÚ� n¯�¯|,}Pvw| ���@� Ûr�o�Lä��[0 � u pÜ�\| y
~ u �`{/lon¯�q} u l �@� �!l��\n�|*}9æ u vwl s lz{ u n y pÚ�wØ u n`�*}�|>� u nKvw|,{ u } s�u �\vwl u%�>� | uáy pÚ�wØ u
Ýzv �\s p uwy {/lon¦�q} u v u |,{ �*} u � s lm�$0�� u pÚ�\| y ~¦�,�c{/lon¦�q} u l uwy�u } xwu {[|*���¯lÎvwl �@� ��vw|>æop�vwl
èu n(pÚ� s |,}4�¯| ��u nRíTlL�¯lz{ �|��q}Gp s³u nRvw|,���q}�l�vw|_Û � ÃTÄ�Å �U��n¸|�n¯�q}�| y�u n u }4�Òp Ý s p u p n x |*} u v u na� u } u v u }
s lz��� u v u pÜ� s l�{�� y |��¯| ��u v ucu {[lon¯�q} u n tu l u �*}�|�n�|*��� u v u n[�\l_� u pÜ�\| y ~ s ���Ukzl1}7Ý7{�åzl �@� �
s lz{c� y |>�¯l �| u �,}9|�n¦|,��� u vwlÕ�\l`� u pÜ�\| y ~Jv����
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ï �$� Ý�å8ÝTÜiú ÿ � |�n{ u Ý xz� } u � � |cßm�±Û³ämå { u n(� u } uu�T�@� Ûr�zÛ��m�
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ï �$� Ý�å8ÝTÜI� ÿ � |�n{ u Ý xz� } u � � |cßm�±Û³ämå { u n(� u } uu�T�@� Ûr�o�zÛw�
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ï �$� Ý�å8ÝTÜ�� ÿ � |�n{ u Ý xz� } u � � |cßm�±Û³ämå { u n(� u } uu�T�@� Ûr�oë��m�
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ï �T� Ý�å8ÝTÜ�� ÿ � |�n{ u Ý xz� } u � � |cßm� Û�ämå { u n(� u } u �ül�v x |ZÛ³ã��
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�6s{rqs}lo|�pjgir^��loh(st�Üloh^pjrqsth`kmg gih�pqr^givás{h�rjg��mrjg�hjgi~�pqs{pqwÙØts{h�st��g�~Zsth�k�loh#st�ovxlo�Ügirqs{kmlohiÚ�st��vzw � st�Üloh
~Zsth
st�Üloh^pjrqsth#���#� � vznmh�pqgir#n��J� &g�pql�kml}k�g�rjgi�Ül¹��{�stlÉkmg�gih�pqr^givás{h#kmg � st�Ü��l��0�0h^pqg�� &g�pjl"kml &g�|Zsthjgistkml
~Zs � wz� &l{pqgih^g�kmg���nmg�sthfgih�pqrjg�vásth�kmlA�����U� � vxnmh^pjgir�kmg²ãZ~mgi�ústh��mrjl³Ø &s{Øtgiwzh���loh^w^��{�logih�~mlí�mvzst~mlÞkml
'#Ö�J�mstrqs�sth�gih�pqrjg�vásth�kmg � s{���¡lm�Ü��hjh^wz�ÞÚcs{pqrjs³Ø &g�hfkZs � lo�Ü�Zstrjs���t�s{lÞk�lohf'#Ö� h}���#� � vxnmh^pjgir�g
�����c� � vzn�h^pqg�riÚm�¡gihjstkmloh��¡givxl�ñst~m�onmvxlSh &lovxwzkmlÉkmg�h^pqsth�kmnZsth�st�Üloh^pjrqsth�Úm|mnmh � st�Üloh�wz~"ßågirjwxr#sÉ�mrjlt|Zst|mwù�
vzwxkZstkmgÉk�g � s{kZsÞg�h^pjrjgivzs×kZsÞst�Üloh^pjrqs�~Zs×k�wzrjg���t�stlÞkmlohfst�ovxlo�Ügirqs{kmloh�hjg�rfn���s�gih�pqrjg�vás�kmg � st�Ü��lm�
'(lo�ÜlAkmwxpjlAst~�pqgir^wzlor^��g�~�pqgtÚ0ßålow(wz�Ü�mrjg�h � wx~mk &� Øogiv(��n�gÞpjwxØ &gih^hjgi�Üloh � lt���Zspqwz|�wzvzwxyustk�l�sthSs{��loh�pqrjsth
����� � vzn�h^pqg�r�g������U� � vxnmh^pjgir#��nZst~�pjlïés � lo�Ü�mvzg²pqg�yusSg���nmg�pqwÙØ &gihjh^gi�Üloh�kmg�pjgirj�Üwz~mstkmlShjg�nmhÜñst~��onmvzlth
h &ltvzwzk�lohi�ú	�wx�olor^lohqst�Ügi~�pjgÕßËstvzst~mkmlmÚfsth3kmnmsthïst��lth^pqrjsthíg�h^p �s{l � lo�Ü�mvzg²p�sth×kmgi~�pqr^læk�lûkmlo� &� ~mwxl
ý�j�HO�Ö�f�4�!�!�>���{��HO�"�É�0~�pqrjg²p�st~�pjlmÚHl�ßËspql�kmg � suØog�r�h^lo�Ügi~�pqgSgih�pqr^givás{h � lo�êý � H¨�Ö� � �!�!�>�Jý�j�HO�
�¡gir^pjgi~ � gi~�pqg�hfés��`' kml}'��
�N~ �stl � lo�Ü�mrjlt��g²pqginSg��ô~ZstkZsfs�h^nm|�pqrjs���t�s{lfkmg�gih�pqr^givás{h`kmg � s{���¡lmÚ�ä &s
��nmg#p�stwxh�gih�pqr^givás{h�g�h^p �stl�rjgih�pqr^wxp�s{h�és�r^gi�ow �stl � g�~�pqrqs{vZkml�st�ovzlt��g�rqstkml�g#��lor�p�st~�pjl�h �stl�hjnZs{h���rjl³Ø &s{Øog�wzh
�Ügi�}|mrjsthi�
'(lo�Ül�~mloh^hjl�wz~�pqg�rjgih^hjg�h^g � lo~ � gi~�pqr^lonÉ~Zs�Öí�fkmlohHst�ovxlo�Ügirqs{kmlohiÚs��mrjwx��g�wzrqs#�Zs{r^pqg�kZs�rjgi�Ül¹��{�stl

kmg�g�h^pjrjgivzsth6k�g � st�Ü�¡l
ä &s � s³Ø�wzs�hjwxkml�ßågiwÙp�s���nmst~mkml�s{�mvzw � st�Üloh � lor�pqg�h�kmg�lo|�ä^g�pqlth6~ �stl���g�r^pqg�~ � g�~�pqgih
és�Öí����0h^pjgih � lor�pqgih�Ú{�Üloh�pqrqs{kmlohD~ml��Zstwx~mgiv4
Ës"�ÆkZsthDãZ�on�rqsthc�"�Ùý\�ª���"�Ùý�j�rjg���l³Øog�rqst�bl�rjst��l#k�g`h^nm|m�owù�
��st~�pjgih�g��owx��st~�pqg�hiÚ���nmge
åg²â � g²pql}�mstrqs�ò�l�km�og�ýu�É���¡gir�pqgi~ � gi�Bg²â � vznmh^wxØ{st�Ügi~�pqg�stl � st�Ü��l�Ú�lo|�ä^g�pjloh
gih^� &nmrjwxloh�g l �²Ò Á�¿�Â �
 gih�p�sth(gih^pjrjg�vásth�Úm�mrqspqw � st�Ügi~�pqg h &lSst��nmgivzsth#kml �²Ò Á�¿�Â stwz~mkms���l�kmg�rjwás{�B�¡gir��
pqg�~ � g�r�s{l�st�tvzlo�ÜgirjstkmlmÚÆg�~�pqrjg²p�st~�pjl�~ �stl�ßålorjst�Ilo|�ä^g�pql×kmgSgih�pqnmkml×kmlÞ�mrjg�hjgi~�pjg�pqrjst|Zstv � lm�Ü�6s{rqs
� ltvzl � str�sth�st�Üloh�pqrqs{h#gi�.� &g�kmg�wz�tnZstvzkmstkmgtÚmst�mvzw � st�Üloh�~msth�st��lth^pqrjsth������c� � vzn�h^pqg�r#gih�pqgih���g�hj�Ül
� ltr^pqg�h�~ml�'#Ö×}�
����s�Øtgiy�kmg²ãZ~mwxkml ��nmg�s�rjgi�tw �stl�~ml�'#Ö�ûs�hjg�r � lt���Zs{rqstkZs &g�s�Ö��fkml s{�ovzlo�ÜgirjstkmlmÚª�Zs{r^pqwx��lth

�Zstrjs3s � lo�Ü�Zstrjs���t�stl�kmlohÜ'#Ö� hSkmlÕ����� � vzn�h^pqg�r � lt�ðlohÜ'#Ö� hSkmlï�����U� � vxnmh^pjgir}r^gih^��g�wxp�s{~mkml
s�kmwxh^pqr^wz|mn�w^��t�s{l�gih^�Zs � wástv�kmsth�gih�pqrjg�vásth�~Zs�kmwzr^g"��{�stlÝkmloh�st�tvzlo�Ügirjstkmloh������I��rjl � gik�wz�Ügi~�pql�lt~mkmgSs
rjg���l���t�stl�kmg�g�h^pqr^givzsth0kmg � s{���¡l�~ �stl�rjg�hj�¡giwÙpqg#gih�p�s�kmwzh�pqr^wz|mnmw���t�stl�pqgi~�kmg�s�h^nm|�pjrqstwxr�g²â � g�hjh^wxØ{st�Ügi~�pqg
gih�pqr^givás{h6kml � gi~�pjrjl kml�hjwzh�pqg���s�Únm��s�Øtgiy(��nmg�stvzw�g�vásthchjg � lo~ � gi~�pqrjst��gi� ~ &nm�Ügirjl�hjwx�o~mwÙã � s{pjwxØtl�g��
rjg�vás���{�stl s{l�pql{p�stv÷�H�clor &g��×Úthqst|¡gi�Üloh6��nmg`gih�p�sth�g�h^pjrjgivzsth � gi~�pqrjstwzh�Úo�¡lorHl � n��Zstrjg��Ón��.ñs{~m�onmvxl�h &lovzwxkml
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�¡gi��nmgi~�lmÚ�g²Ø�wzkmg�~�pjgi�Ügi~�pqgfpuñgi�=pqst�}| &g��.��g���nmgi~Zs{h ��� st~ � gih�kmg��¡gir�pqg�~ � g�rjgi�:stl � s{���¡lm�(��hjh^wz�ÞÚ
s���st~�giwzrjs���stwxh � lor^rjg²p�s���n�g�gi~ � lo~�pqrjst�Üloh
�Zstrqs � lt~�pjlorj~mstr`g�h^pjg��mr^lo|mvxgi��s�ßåltwZkmwxØ�wzk�wzr
s�st��lth^pqrjs
����� � vzn�h^pqg�r}gi�úst~ &g�wzh � lo~ � ñgi~�pqr^w � lthSstl � g�~�pqrjlAkmlíst�ovzlt��g�rqstkml�Ú � lt���Zs{rqst~mk�líwz~mk�wxØ�wzkmnmstvz�Ügi~�pqg
lA'#Ö�=k�g � stkms�nm��s�kmgih^hqsthÉr^gi�ow �logih�gih^�Zs � wástwxh � lt� pjl"kml×lA'#Ö�:�����c� � vzn�h^pqg�riÚH��g�hqst~mk�lAsth
st�Üloh^pjrqsth��Zstrjsfloh`hjg�nmh�rjg�hj�¡g � pqwxØtlohfñst~��onmvzlth`h &lovzwxkmlohi�H�$hjh^lÉ��strqs{~�pjg���nmg sfhjn�|�pqrjs���t�stl�kZsth(g�h^pjrjgivzsth
kmg � st�Ü��l�kZs�st�Üloh�pqrqs������ � vznmh�pqg�r(vzg²Øog g�� � lo~�p�s�p�st�}| &gi�Bs�wz~"ßålorj��s���t�s{lfg�hj�Zs � wástv¡kZsth`gih�pqrjg�vásth�Ú
stv &gi��kZs��mr &lo��rjwás wx~�ßålor^��s���{�stl�ßål{pqlo� &g�pjrjw � s � lt~�pjwzkZs�~Zs�'#Ö�}�o�6strjs � stkZs�st�ovxlo�Ügirqs{kml�l�p�s{��st~ � l
kmloh�st~ &g�wzh�ßåltwHg�h � ltv � wxkml�kmg�ßålorj��s�s � lo�Ü��ltr^p�s{r��¡givxl��Ügi~mlth � �o�Ügih�pqrjg�vásth�kmg�h^nZs�st�Üloh^pjrqs����#�
� vxnmh^pjgir�ÚZ��strqs{~�pjwz~mk�l � lo�Ü�Zstrjs���t�log�h�gi~�pqr^g}'#Ö� h�g�h^p�spqwzh�pqw � st�Ügi~�pqg�h^gi�on�rqsth��
�"gi~�kmlÉsth^hjwz�ÞÚ�kZstkms�s���loh^w^��{�stlf~�lÉ'#Ö�ÔkmsfwÙ� &gih^wz��s gih^pjrjg�vásfk�l}�����c� � vxnmh^pjgir
g � lo~mh^wzkmg�rqst~mk�l{�

hjg�kmwxh^pjrjwz|�nmw^��{�logih}�ostnmhjh^wást~msthS~ZsthÉwz~ � gir�pqg�yusthSgi�ð��st�t~mwxpjnmkmg�g � loriÚ`s3�mrjlo|mst|mwzvxwzkZs{kmg�kmg���nmgÞs
ä�� &g�hjwx��sÝgih�pqr^givás×kml-�o� &g�hjwx��l×st~mg�v�g�hj�Zs � wás{v`kmlí����� � vznmh�pqg�rfh^g�äjs×h^nZs�g���n�wxØ{stvzg�~�pqg-
 Ó k j ×&j ´ � &g�kmstkZs
�¡givásÉr^givás¡��t�stl

Ó k j ×Sj ´ ¢ �+Ø ÓqÙ 9 
7� �!�!� j km9�� �!�!� j ×Sj ´ �¯µ
�6� µ= Ú �+Ø ÓqÙ 9 
 Ô¸Û�Ü�Û�Ý c+k49 Ô/Û6Ü�Û6Ý c ×&j ´ �¯µ��� µÃ$Ä�Â Ä)¬�Å Ú ¯?° eKj ´¯?° b8b 
Û���xý * �

lo~mkmg ��½Òz½Á"Ç rjg²ßågir^g²�$h^g�és � ltr�� �!�!�M9{�»º�¼$½�g��4=ïg�� Ã$Ä�Â Ä)¬�Åfés{h�wz~ � gir�pqgiyisth�g��s� �!�!�#g � ltriÚ�r^gih^��g � pqwù�
Ø{st�Ügi~�pqg{Ú�kZsÜwÙ� &gihjwx��s}g�h^pjrjgivzs�kml������c� � vznmh�pqg�ri��� � lo~�h^p�s{~�pjg�kmgf�mrjlt��lor � wxlo~ZstvxwzkZstk�g &g � stv � nmvás{kZs
vzg²Ø{st~mkml{��hjgÉg�� � lt~�pqsÞl�~ &nm�Ügir^l�kmgSgih�pqr^givás{h�kml×���#� � vznmh�pqgir�k�l(�o� &gihjwx��l�s{~mgivB
GF�° eKj k j ´ ��kmg�~�pjrjl
kmgSnm��s � stwùâms�k�g-
T���4= â���� ÃTÄ7ÂkÄ)¬�Å)� � gi~�pjrqstkZs�~ZsÝ�¡lohjw���t�stl�kZsÝwÙ� &gih^wz��s�gih�pqrjg�vásÝkmg � s{���¡lmÚDkmgÉp�s{v
ßålor^��s}��nmg e-Þ�ßxà ½ à áÁ ×FÂ ¼ Ó k j ×Sj ´ F ý�H 
Û���xýªø��
�6strjs�g�h^pjwz��str
s���rjlo|Zs{|mwzvxwzkZstk�g(kZs(ä�� &g�hjwz��s gih�pqr^givás�kml5�o� &gih^wz�Ül�st~mgivZk�l}����� � vxnmh^pjgir0�¡gir^pjgi~ � gir

stl � st�Ü�¡l-
 Ó ×Sj ´ �²Úer^gi�¡g�pqwx��lth#gih^pjgf��rjl � gik�wz�Ügi~�pqlÜ�ZstrjsÜs{h[F$° b8b g�h^pqr^givzsth�kml������U� � vxnmh^pjgir��('(lt�
wzh^hjlmÚ

Ó ×Sj ´ F e Þ�â�âÁ k Â ¼ Ó k j ×Sj ´ H 
Û���xý � �
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�Hg�r � ltrjrjg�~mkmlÝpql�kmloh�loh s{~ &giwxh���nmg � lo|mrjg��IsÜwz��st�og��:���#� � vznmh�pqgir�lo|�pjwxØog���lth�l�Ø{stvxlor�kmg Ó ×&j ´

�Zstrjs � stkZsSgih�pqrjg�vásSkZsÜst��lth^pqrjsÉ~ZsÜk�wzrjg���t�stlÜkmloh�st�ovxlo�Ügirqs{kmlohi��'(lt�.|Zsthjg�~mg�h^pqg�Ø{stvzltr#kmg��mrjlo|ms�
|mwxvzwzkmstkmg�k�g � wxkmwz�Üloh�h^g�sÉgih^pjrjg�vásÉ��g�r^pjgi~ � gfs{l � st�Ü��l}ltn×s{l�s{�ovzlo�Ügirjstkmlfhjlor�pqgus{~mkmlÜnm�J~ &nm�Ügir^l
stvxgus{p &lorjwxl���gi~�pqr^gf�SgÉý�kmg�nm��sÉkmwxh^pjrjwz|�nmw^��{�stl}nm~mwÙßålorj�Üg g�nmhjst~mkmlÜloh�hjg��onmwz~�pjgih � rjwÙp &g�rjwzlthië

^ h^g Ó ×Sj ´¡ã�ä gi~�p �stl�sÉgih�pqrjg�vásS��g�r^pjgi~ � g�stl � st���¡lmó
^ h^g Ó ×Sj ´ % ä gi~�p �stl�sSgih�pqr^givásÉ�¡gir�pqgi~ � gfstlÜst�ovzlt��g�rqstkml��
'(lo� wzhjh^lmÚ#rjg���l³Øtgi�Üloh�kZsçst��lth^pqrjs������ � vxnmh^pjgir�l � lo~ä^n�~�pjl;kmg�g�h^pjrjgivzsth � lo~mhjwxkmgirjstkZsth�kmg

� s{���¡lmÚmr^gih^pqst~mkml�$~mloh�nm��sSst�Üloh^pjrqs�ãZ~Zs{vDgih^pqs{pqwxh^pjw � s{��g�~�pjg�rjg��mrjg�hjgi~�pqs{pqwÙØtsSkml�st�ovxlo��g�rqstk�lm�
�Gp�st|¡givzs;�"� � ��nZst~�pqwÙã � s;l;~ &nm�Ügir^l�kmg3gih�pqr^givás{hÝgi� � stkZs st�Üloh^pjrqsg
 � lo� �h* ¹S, � � �!�!�å�

�{��HO����~mlÜ�mrjl � g�hjh^l�kmg�hjnm|�pjrqs���{�stl�k�gfg�h^pqr^givzsth�k�g � st���¡lmÚZ|¡gi� � lo��lSlÜ~ &nm�ÜgirjlSãZ~Zs{vDkmgfg�h^pjrjgivzsth
� lt~mhjwxkmgirjstkZsth �¡gir�pqg�~ � g�~�pjgihfstloh�s{�ovzlo�Ügirjstkmloh�� �cl"kmg¥�$h^gÉ��g�r � g�|�g�r���nmgSsth�st�Üloh�pqrqs{h������ � vzn�h^pqg�r
� lt�ú��stwzltr��¡gir � g�~�pjnZstv`kZsth}g�h^pqr^givzsth}kmg � st�Ü��l×girqs{�ðsthfkmgÝ���f'Jý � �"�"Ú0���f'Jý � ý � gÝò�l"k��og
ýu��
�� * �æ���¥�A� h}lon�pjrjloh}k�lowzh�st�ovzlt��g�rqstkmlthR
Ë� ��'Jý � ��ý�g�� ��'.ý ��*�� �¥Ú�stv &gi�õkmg�pjgirjg��ðh^nZsth
st�Üloh^pjrqsthÞ���#� � vxnmh^pjgir�hjwx�o~mwÙã � s{pjwxØ{st�Ügi~�pqg���g�~mloh � lo~�pqst��wx~ZstkZs{hÝ��g�vzl � st�Ü�¡l ��nmgïlohÞkmgi��stwxh

7�b�{�æ���²Úmh �stlÜpqst�}| &g��=loh#��stwzh#r^w � loh#gi�=g�h^pjrjgivzsthi�
��wx~mkZs}~mg�h^p�s}pqst|�g�vás &g �¡loh^h &� Øtgiv � lo~mh^pqs{p�s{r���nmg � &s}kmwxßåg�rjg�~6�� sth#kms}lorjkmg��Jkmg5���Bgi~�pjrjg�l}Ø{stvzltr

gih^��g�rqstk�l�kmgSgih�pqr^givás{h�k�g � st�Ü��l�~ZsÞst�Üloh^pjrqsÞ����� � vznmh�pqg�r�
JF�° b8b ¯?° e a�¯?° b8b � gSl���nmg�k�gÜßËs{pjl
ßålowUrjg���l³Ø�wzk�l{
JFJË~k Æ7Âl.A�²���0h^p�s{h�kmwÙßågirjg�~6�� s{h�~ �stl � strjs � pjgirjwxyust�É�$h^g�~mg � gihjhjstrjwzst�Ügi~�pqg � lo�Ül�gir^rjloh�~ml
� &g�pql�kml�kmg�hjnm|"pqrqs¡��t�stl�kmg�gih^pjrjg�vásth
kmg � st�Ü�¡lmÚ�lf��nmg��¡l"kmg�h^gir
g²â"�mvxw � s{kmlf�¡givxloh0hjg��onmwx~�pjgih�ßËs{pqlor^gih�ë
ý\�QYZn�pqnms���t�log�h�gih�p�s{p &� h�pqw � sth�wx~mgir^gi~�pqg�hÝsçnm� �mr^l � gihjh^l;gih�pql � &sth�pqw � lmó����ÉlçßËs{pjl�kmg×��n�g3stvz�tnm��s{h
gih�pqr^givás{h�~ml������c� � vznmh�pqg�r�~ �s{l�g�~ � lo~�pjrqst�:~mgi~ � n���sÜgih^pjrjg�vás�k�lÝ����� � vzn�h^pqg�r�k�gi~�pqr^l�kZs � stwÙâ�sSkmg
���4=�Ø}��� Ã$Ä7Å�ó
'�st|¡g}vzg��}|mrqs{r���nmgÉs�stnmhiñg�~ � wzs�kmg�g�h^pjrjgivzsth ~ml�ò�� �U� � lo� �4�!�!�5%�ý�j_H�� � lo~�pqr^wz|mnmwc�Zstrjs���nmg

l � st�Ü�¡lÜr^gi�Ül³Ø"wxkmlÉhjg$äjsÜwx~�ßågir^wzlor�stlSgihj�¡girjstkmlm���clor &g��.s�s{~ &stvzwxhjg k�g�'#Ö× h�k�g�r^gi�ow �logih � lo|¡gir^pqsth
�¡givzl�ò�� �U�Agih^p &s�rjgih�pqr^wxp�s�stl�wx~�pjgir�Øts{vzl�gi����st�t~mwxpjnmkmg�lo~�kmg�gih^pqs�st��lth^pqrjs�gi~ � lo~�pqrqsª�$hjg � lo����vzg�pqs

�ý�j�H������ �!�!�w�N�{��H����¥�
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ï �$� Ý�å�Ýöå�� ÿ � æ\l yÌ� rs,tu l�v u nÙí � ��rs,tlo|�nÙvw| yÚ� {XpÜ�\lLnp v u vw|/|,{ �4�!�!� u l y l�� x lPvwlP�q} u � u {/|,���¯l�� u } u |>íT|*p �¯lon
vw|Xn�| y |mrs*tu lm�Ù� y | x |,�\v u v u n y pÚ�wØ u n �|�{/lon¯�q} u v u �\l s³u ���¯làpÚ��íT|,}Jp lw} vzpÚ}�|\p �¯lKv u Ý x�� } u �

�ôg�Øtlovzn6��{�stlÝkZs�ßånm~6��{�stlÝkmgÉvxnm��wx~mloh^wzkZstk�gR
Ë�c����gi���4�!�!�`
)ç�
��4�!�!���C��stlÝvzlt~m�ol�kmg}pjl"k�lÝl�pqrqsª�
p�s{��g�~�pjl��Zs{rqs�g²ßågiwxpjloh�kmg�hjg�vzg���t�stl &g���lth^pqrjstkZsÞ~Zs×ãZ�on�rqsí���°�t�×�Zstrqs�pql�kmlohfloh}st�tvzlo�Ügirjstkmloh�� &�
�¡lohjh &� Øog�v0��g�r � gi|¡gir���n�g�s��U�ûkml×���6�c� � vznmh�pqgir � lowz~ � wzk�gÉ�}nmwxpjlÝ|�g�� � lt�às��c�ûkZs{h�g�h^pjrjgivzsth�kmg
� s{���¡l×k�l3����� � vzn�h^pqg�riÚHl���nmg�spqgih�p�sÞ��n�g�~mloh^hjlí� &g�pjl"k�l×kmg�hjnm|"pqrqs¡��t�stl×kmg�g�h^pqr^givzsthfk�g � s{���¡l
wzk�gi~�pqwÙã � lon � lorjr^g�p�s{��g�~�pjg�nm��sÉkmwxh^pjrjwz|�nmw^��{�stlÉgi�=vxnm�Üwz~mloh^wzkZs{kmg�ãZg�v(ésÜkmsÜs{��loh�pqrjs}kmg � lo~�pqr^lovzg{�
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��h�ãZ�onmrjsth#�"�¨�"ý����"�¨�����Üloh�pqrqs{�ôloh�'#Ö× h������ � vznmh�pqg�r`g ���6�c� � vznmh�pqgir
n�pjwzvxwzyus{kmloh0~ml}��rjl � gih^hjl

kmg�hjnm|"pqrqs¡��t�stlfkmg�g�h^pqr^givzsth`k�g � st���¡l[
Ë�Zstwx~ &giwxhl
÷s"��g�
Ë|4�¥Ú"r^gihj�¡g � pqwÙØts{��g�~�pjg��¥Ú"|¡gi� � lo��l�loh('#Ö� h
kmg � st�Ü��l�g�kml�st�ovxlo��g�rqstk�l�r^gihjn�vxp�s{~�pjgih�kmg�h^pjgÉ�mrjl � g�hjhjl>
å�Zstwz~ &giwzh�
 � ��g.
åk4�²ÚÆr^gih^��g � pqwÙØ{st��g�~�pqg��¥�
&�ÕØ�wzh &� Øtgivegi� � stkZs�ãZ�onmrjs���nmg�l}'#Ö×ækZsth�gih�pqr^givás{h�k�g � st���¡l�rjg���l³Ø�wzkZs{h�k�l}����� � vxnmh^pjgirl
Ë�Zs{wz~mg�v

 � ���}sth^hjg���g�v � s��hjgÝhjs{pqwxh^ßËs{pjlorjwzst��g�~�pqg � lo�ðlÕ'#Ö�K�����c� � vznmh�pqg�r.
Ë�Zs{wz~mg�v+
Ë|4�C�²� �K'#Ö�K���#�
� vxnmh^pjgir(ãm~ZstvM
Ë�Zstwx~mgivM
Ëk ��� � lo~mh^pjwxpjnmwÙ��hjg�~Zs}kmwzh�pqr^wz|mnmw���t�stl�|mwxkmwz�Ügi~mh^wzlo~mstvZkmg �¡lo~�pqloh(��n�g |mnmh � st�Üloh
�Ül"kmg�vástrp
÷'�st�Æ�����²Ú¥ä &s���n�g &g(spqrqsuØ &gih6kmgivzs���nmg���st~mwÙßågih^pqst�É�$hjg � strqs � pqg�r &� h�pqw � sthcß &� hjw � sthUwx~mgir^gi~�pqg�h0stl
st�ovxlo�Ügirqs{kmlmÚ � lo�ÜlÉhjnZsÉwxkZstkmg{Úm��g²p�stvxw � wzkZstk�gtÚ"s³Øtgir^��g�v � st�Ügi~�pjlmÚZ�Znm~6��{�stlÉkmgfÖ�sth^hqsSkmlÜ�
r^gih^gi~�pqg

÷�
�Ö����(g�|�wz~Zstr^wzh^��lÉ~ �s{lÜr^gih^lovxØ�wzk�lm�
�HlorDãZ�ÞÚ³lohDr^gihjn�vxp�s{kmlohDkZs#rjg���l���t�stl#kmg
g�h^pqr^givzsthDkmg � s{���¡l#gi�Ôpjgir^��loh¹kmg
kmwzh�pqrjwx|mnmw���t�stl�g�hj�Zs � wás{v

h �s{l�st�mr^gihjg�~�p�stkmlth�~ZsthcãZ�onmrjsth0�"�¨� * ���"�k�o���c�Hl�kmg²��hjg�~�ltp�strc~mlohH�Zstwx~ &giwxh�
Ës"�²Ú�
Ë|4�Dg�
 � �ck�g � s{kZs�ãZ�on�rqs
s��¡loh^w^��t�s{l�~ml � &gin3kmsth�g�h^pqr^givzsth�kZs�st�Üloh^pjrqs����#� � vxnmh^pjgir�
Ëkmg�~�pqrjl�kmlÝstr^rqst~ä^l�'��
�Óg}ò�� �U����stl
vzlt~m�ol�kml�pjrqs{pqst�Ügi~�pql�k�gíhjnm|"pqrqs¡��t�stl kml � st���¡ld
åloh�'#Ö� h � lorjr^gihj�¡lo~mk�gi~�pqg�h×s�g�h^pjgih��Zstwx~ &giwxh
ßålorjst�G�Üloh^pjrqstkmlthiÚUrjg�hj�¡g � pjwxØ{st�Ügi~�pqg{Ú6~mlthf�Zs{wz~ &g�wzh�
÷s��²ÚE
 � � g-
Ëk4� kZs�h &g�rjwxg�st~�pjgirjwxlor�kmgÉãZ�onmrjsth�¥�
�bgih�pqr^n�pqnmrjsÜk�l�s{�ovzlo�Ügirjstkml &g � vástrjst�Ügi~�pqg�r^gustv��� stkZs}~msÜs{��loh�pqrjsS���#� � vznmh�pqgir�ãm~Zstv¾
Ë�mstwz~mg�v�
 � ���¥Ú
nm��s Øogiy���nmg�p�stvmst��lth^pqrjs &g � lo�Ü��lth^p�s��¡givzsth0gih�pqrjg�vásth � lo~mhjwxkmgirjstkZsth
h^nZsth
�mrjl³Ø &s{Øtgiwzh
�Ügi�}|�rqsth����
g�ØtlovznH��t�stlÝkZs�k�wzh^pjrjwx|mnmw^��{�stl�g�hj�Zs � wástvHkmgi~�pjrjl�kmlÝ�mr^l � gihjh^l�kmg}kmg�h � lt~�pqst�Üwz~Zs���{�stlÝkZsÝst�Üloh�pqrqs����#�
� vxnmh^pjgir &g�st��rjgih^gi~�p�s{kZs�k�g�ßålorj��s���stwzh���nZs{~�pjwxpqs{pqwÙØts�~ml��Zstwz~�giv8
åk4�²Ú�lt~mkmg#h �s{l��Üloh�pqrqs{kmloh�loh0�¡gir�ãZh
kmg�kmg�~mhjwxkZstkmg�hjn���g�r^ã � wástv÷�

&�Iwz~�pjgirjg�hjhjst~�pqg�Øtgir^wxã � strïs{pqrjs³Ø &g�hÕkmg�h^pqsthïãm�onmrqs{hï��nmg ~mloh^hqsNst�Üloh^pjrqsûkmg st�ovxlo��g�rqstk�loh &g
p�s{�}| &gi� k�wxØog�rjh^wxã � stkZsA~mlç��nmg � lo~ � gir^~mg ésAkmwxh^pqr^wz|mn�w^��t�s{lïg�hj�Zs � wás{v�kmsth�g�h^pjrjgivzsthi���:pqst|¡givásï�"�kj
st�mr^gih^gi~�p�s�loh�Ø{stvxlorjg�h
kZs�k�gi~mh^wzkZstk�g�h^nm��g�r^ã � wástv � gi~�pqrjstvekmg�gih^pjrjg�vásthW
«Ñ"?uÚ�pqlt��stkmsth0kmgi~�pjrjl�k�gWÀV�
���"c Ô '�� Ô �6kms�s{��loh�pqrjs�ãZ~Zstv � lor^rjwz�twzkZs��mstrqs�pjl"kmlth�loh0g�ßåg�wxpjloh0kmg#hjg�vzg���t�stlmÚ�|¡gi� � lo�Ül�loh�Ø{stvxlorjg�h�kml
rqs{wzlÉg²â�pjgirj~�l{
�ÀlÆ(è , ÚZkmwxh^pñst~ � wzsÉstl � g�~�pjrjlÜkml�st�ovzlt��g�rqstkml�lo~mkmg�Ñm
�À+��%û�_H¨�"�>��'�S@c�� Ü ��'\a��"c Ô '�� Ô µ �²�
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ï �$� Ý�å�Ýöå8Ü ÿ �@� �@n u l y lz� x lEvwl��*}�l s |�n�n¦lâvw| n � ���q} u rs,tu lâvw| |�n¯�q}�| y u nàvw| s³u {��Ll�� u vzpÚ}�|zrs,tu lâvwl
u*x�y lz{/|,} u vwl ���@� Û��o�Läm�o0�� u pÚ�\| y ~ u �Ù{/lon¯�q} u(u��>� v u/u {/lon¦�q} u 0 ��é°s*yÚ� n¯�¯|,} s lz{�� y |�� u �0 � u pÚ�\| y ~��,� u �,}9|�n¦|,��� u l ��� � vwl�0 �8�Léìs,yÚ� n¯�¯|,}ºåXlz�\vw| u n y pÚ�wØ u n`n �l y p�v u n vw|>Ý7�\|*{
u }�| x p tu l;v uö�>� vwl u\xzy lz{/|,} u vwlm�Ó0 �@� �!v u�u {/lon¦�q} u vw|Õ|�n¦�q}9| y�u n�vwlé0 � é°s*yÚ� n¯�¯|,}
s lz�\nqp�vw|*} u v u vw| s³u {��Ll �| u �*}�|�n�|*��� u v u �\l;� u pÜ�\| y ~ s ���Okmlw}çÝ�{På l �@� � v uÕu {[lLn¦�q} u
Ý7� uwy vwlÖ0 � é°s,yÌ� n¦�¯|*}ìåÙ}�|,�*}�|�n�|*��� u �Òp æ\l n¦lz{/|,���¯|Kvwl u\xzy lz{[|*} u vwlmå �|`{[lon¯�q} u vwl��\l � u pÜ�\| y
~ºv��>�
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ï �$� Ý�å8Ýxå4å ÿ � |�n{ u Ý xz� } u � � |cßm�ÉßzÛoå { u n(� u } uu�T�@� Ûr�zÛ��m�
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ï �$� Ý�å8Ýxå4é ÿ � |�n{ u Ý xz� } u � � |cßm�ÉßzÛoå { u n(� u } uu�T�@� Ûr�o�zÛw�
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ï �$� Ý�å8Ýxå�î ÿ � |�n{ u Ý xz� } u � � |cßm�ÉßzÛoå { u n(� u } uu�T�@� Ûr�oë��m�
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ï �T� Ý�å8Ýxå4ø ÿ � |�n{ u Ý xz� } u � � |cßm�Ìß�Ûoå { u n(� u } u �ül�v x |ZÛ³ã��
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ï �$� Ý�å�Ýöå4ú ÿZkmlonqpTrs*tu l �\lÕ� y�u �\l�vwl s��| � |_�L|,}4Ý y vw|Pvw|,�\nqp�v u vw|�n � �o|*}9Ý s p uwy vw|�|�n¯�q}�| y�u nP� u vzpÜ}�|zrs,tu lÎvwl
u*x�y lz{/|,} u vwl ���@� Û��L�Lä u l y l�� x l vwlá�*}�l s |�n�n¦lOvw|�n � ���q} u rs,tu l�vw|Î|�n¯�q}�| y�u nPvw| s�u {c�olm�0¸n`� u pÜ� �|\p�nà~ u ��|;~¦�,�`{/lon¯�q} u {PåR}�|�n�o| s �Òp æ u {/|,���¯|,å u �LlonqpTrs*tu l v u nZ|�n¯�q}�| y�u n �\lö� y�u �\l
vwl s��| � � u } u%u u {/lon¦�q} u 0 � é°s*yÚ� n¯�¯|,} s lz{c� y |>� u |ö� u } u u n`|�n¯�q}�| y�u n s lz�\nqp�vw|,} u v u n`vw|
s³u {��Ll`|�}�|*{[l,æop�v u n���0�{[|�n>{/l �|�íT|*p �¯lÞ�\lÞ� u pÚ�\| y ~ s �X� u } u_u n/|�n¯�q}�| y u n[� � |�n�l��,} u } u {
vwlE�*}�l s |�n�n¦lávw|àn � ���q} u rs,tu l;vwl s³u {c�olmåÙ� � | s lz�\n¯�Òp � � |*{ uÞu {/lon¦�q} u Ý7� uwy 0 � é°s*yÚ� n¯�¯|,}
s lz�\nqp�vw|*} u v u }�|*�,}9|�n¦|,��� u �Òp æ uZu �o|,� u nçvwl u\xzy l�{[|*} u vwl��ü�övw|,�\nqp�v u vw|Xn � �L|,}9Ý s p u1y vw|�n¦� u n¸�
u {/lon¯�q} u n �| u �*}�|�n�|*��� u v u �\l`� u pÚ�\| y ~ºv�� sÒ� ��� u {[|*���¯| s lz{ u_y | x |*�\v u � � | u n[p vw|,���Òp Ý s³u �
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ï �$� Ý�å8Ýxå�� ÿ � |�n{ u Ý xz� } u � � |cßm�Éßoëzå { u n(� u } uu�T�@� Ûr�zÛ��m�
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ï �$� Ý�å8ÝxåV� ÿ � |�n{ u Ý xz� } u � � |cßm�Éßoëzå { u n(� u } uu�T�@� Ûr�o�zÛw�
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ï �$� Ý�å8Ýxå-� ÿ � |�n{ u Ý xz� } u � � |cßm�Éßoëzå { u n(� u } uu�T�@� Ûr�oë��m�
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ï �T� Ý�å8Ýxé�� ÿ � |�n{ u Ý xz� } u � � |cßm�ÌßLëzå { u n(� u } u �ül�v x |ZÛ³ã��
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���ovzlt��g�rqstkml st�Üloh^pjrqs êèlo|mhjg�r^Ø{stkml êBstr^pjwxã � wástv ê � lo�Ü�mvzg²pql ��g�r � gi~�pqnZs{vE
(���
���f' ý � �"� ��'#þo'��
� ýtý * � �o��ø ýu��ø�ý �t���kj

�N�c'(h�þo'��
� ý³��j"� ý�j ý���ýi� ýo� �
ò����U� �t� ��� ��øoø �"� * � ý���� �
����� � vzn�h^pqg�r ���{��ø � ��� * �"�{� ýª�"� *

���f' ý � ý � ��'#þo'��
� ý³�{��� ��øt� ýªø"ýu� �oø"�O�
�N�c'(h�þo'��
� �{�"� * � � �"ýu��ý �m�¶�
ò����U� �t� * � ýu� � � ���{�t� ý�j��O�
����� � vzn�h^pqg�r øtø�� � ý * ��ø j���j�� ýªø"� �

���f' ý � ��ý ��'#þo'��
� ý � �o� �oø�� �{����� ����� �
�N�c'(h�þo'��
� ý³ø�jo� �t� ý � ýu� ýo�Ùý
ò����U� ���t�É� ýi�"� * � ��� ý ��j�� �
����� � vzn�h^pqg�r ø{� * � �{����j jo��j{� �o�"�k�

���f' ý ��*�� ��'#þo'��
� ý ��� ý øo�o� � * ��� �oø"�¨ø
�N�c'(h�þo'��
� j � � � * ý³���{� ���O�
ò����U� �o��j�� �o�É� ��ø��oø ýoýo�kj
����� � vzn�h^pqg�r * ý\�oø ý³�t��� ø�� * � ý * �k�

ò�l"k��ogSýu� ��'#þo'��
� ø * ý ýoýu� � ø�� ý����¶�
�N�c'(h�þo'��
� � * j ý³� �oø�j ��� *
ò����U� ý * j * ý � � ý � ø�j j��¨ø
����� � vzn�h^pqg�r �tøo� * �o��ø �o����� ý³���¨�

Ö � ç¾Ý�å�Ýë� ÿ �Q�� {[|*}�l vw|_|�n¦�q}9| y�u n_� u��>� lz�\n¦|,}4æ u v u nX| u }4�Òp Ý s p u p n�lw}Jp � �\v u nXv uÎs l1}J}�|zrs,tu l;� u } u u pÚ� é
s lz{c� y |��¯| ��u |*{ s lz{c� u } u rs*tu l s l�{ u(u {/lon¯�q} u[s lz{c� y |�� u �ü� s l yÌ� � u ~ìßo�ÙpÜ�\vzp s�u(u(u {[lLn¦�q} u
s lz�\nqp�vw|,} u v u �ç��n s l yÚ� � u nc~º�w�U|_~Jã1� u �*}�|�n�|*��� u {�å�}9|�n�o| s �Òp æ u {/|,���¯|Lå u�s lz��� u\x |*{ vw|�|�n é
�q}9| y u n�lz�\n�|*}9æ u v u n�| u }4�Òp Ý s p u p�n��Þ� n¦lz{ u vw|�n¯� u n�v �*u n s lz��� u\x |*�\n s l��\n¦�Òp � � p uÕu {[lLn¦�q} u
s lz{c� y |�� u å s,�Ss¯u[s lz��� u*x |,{ �| u �,}9|�n¦|,��� u v u � u[s l yÚ� � u ~Jä1��� ³ l�v u nü|�n¦� u n@|�n¯�q}�| y�u n��olon¦n � |*{
�-* ¹&, ���4�!�!���N�{��HO� å s lz{ �h* ¹S, |:5*�q} uw�� vwl/v u � u �o| y�u ßm�±Û/� u } u�s³u v u pÚ{ u\x |*{��o0 �L|,} s |,��� �*uwy
vw|X|�n¦�q}9| y�u n u }9�Òp Ý s p u p�n�|*{�}�| y u rs*tu l u lZ�¯l,� u1y��|Q{/lon¦�q} u vwlà� uPs l yÚ� � u ~ºëw���
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���tvzlo�Ügirjstkml F�° e F$° b8b F$° b8bíì Þ�ßì Þ�â6â F�Ë~k Æ7Âl. �¡gir � gi~�pqnmstvp
)��� ãZ~mstv
� ��'�ý � �"� * �"�{� �� * � � � � � �oø ��* ��j�� * ��� * �
� ��'�ý � ý � j���j�� �"ý�j � � * ��� �� *�* � � �¨� ��j���j
� ��'�ý � ��ý jo��j{� ýtý\��j ý�j�ý * ý�j"� � �"ýo�O� ø�ý�� *
� ��'�ý ��*�� ø�� * � j�jo� ý * �"ý ý *�� � �o�"�kj � * ø��
ò�l�km�ogSýu� �o����� ý * �"ý �{��ø�� ý � ��ø * ��� * ýtý�j *

Ö � ç¾Ý�å�Ý4� ÿ �Q�� {[|*}�lKvw|�|�n¦�q}9| y�u nX� u`�>� u l y lz� x lKvwl �*}�l s |�n�n¦lÎvw|Q}�|*{[lêrs*tu l_vw|�|�n¦�q}9| y u nRvw| s�u {c�olm�
� s l yÚ� � u ~ìßw� u �*}�|�n�|*��� u lÞ� �� {/|,}9lÎvw|Q|�n¯�q}�| y�u n�� u } u_u_u {/lon¦�q} u 0 ��é°s*yÚ� n¯�¯|,} s lz{�� y |�� u �0 � �� {/|,}�l;vw| |�n¦�q}9| y�u n�vwlé0 �8�Léìs,yÌ� n¦�¯|*}a| l;|�n�o|,} u vwli� u } u l s�u {c�olE� u vzpÜ}�|zrs,tu l vwl
u\xzy lz{[|*} u vwl_n tu l u �,}9|�n¦|,��� u vwlon�� u n s l yÌ� � u nX~ì�o�¸|_~ºã1�å }9|�n�o| s �Òp æ u {/|,���¯|o�¸� s l yÚ� � u ~Jä1�
{/lon¯�q} u l;� �� {/|,}�l vw|�|�n¦�q}9| y u n s lz�\nqp�vw|*} u v u ncvw| s�u {c�ol }�|,{/lLæop v u nXvwl"0 ��éìs,yÌ� n¦�¯|*}°�Ö0
�L|,} s |,��� �*uwy vw|�n¯�¯|Ræ uwy lw}V|*{ }�| y u rs*tu lQèu[s l yÚ� � u ~ºßw� �| u �,}9|�n¦|,��� u vwl_� u[s l yÚ� � u ~ºëw���fkmlw}�Ý7{�å
u¸s l yÚ� � u ~)=w��{/lon¯�q} u lP� �� {[|*}�l(vw|U|�n¦�q}9| y u n�v uRu {[lon¯�q} u Ý7� uwy vwl¡0 � é°s,yÌ� n¦�¯|*} s lz�\nqp�vw|*} u v u
s lz{/l }9|,�*}�|�n¦|,��� u �Òp æ u vwl u\xzy lz{/|,} u vwlm�

���ovxlo�Ügirqs{kml Ñ"?�
Ëg�h^pjrjgivzsth�þ{str � hjg � µ � ÀWÆ«è , 
÷str � h^g � �
� ��'�ý � �"� ���k��ø ���
� ��'�ý � ý � �"� * � * �
� ��'�ý � ��ý �"�kj�� jo�
� ��'�ý ��*�� �"�k��� øt�
ò�l�km�ogSýu� ýo�Ùýª� ���

Ö � ç¾Ý�å�Ýî� ÿK�@|>�¯|,}J{cpÚ� u rs*tu l�v u vw|,�\nqp�v u vw|`n � �L|,}4Ý s p uwyês |*���q} uwy ~ s l yÚ� � u ~ìßw���c| } u p lÞ|<5*�¯|*}º�\l%~ s l yÌ� � u
~º�w���/� u } u�s³u v u�u\xzy l�{[|*} u vwlKvw|Q�\lon¦n uQu {/lon¯�q} u ��� s l���� u*x |*{ vw|�|�n¦�q}9| y u n�Ý s l � }�|�n¯�q}Jp � u
u lÎpÜ���¯|*}9æ uwy l �h* ¹S, ���4�!�!�§�N�{��HO� å s lz{ �-* ¹&, |:5*�q} uw�� vwlKv u � u �L| y u ßm�±Ûw�



��������������� �
ï ��ØnÛ"ð &|ñ Ûz× �X� ØKÛ ò ï ó ó

ô rjg�hjnmvÙp�stk�l�ãZ~Zstv�kmg`~mlohjhjsth6lt|mhjg�r^Ø{s���t�ltgih��Zs{rqs � stkZs�s{�ovzlo�Ügirjstkml_õg(l�ö#ÖÐ÷�kmg(h^nZs�Ö�ø � lo�Ü�mvzg²p�s�Ú
lonïhjg$äjs�Ú � lo�àsÞst��lth^pqrjs � lorjr^wz�owxkZs��Zstrjs×s�wz~ � lo�Ü�mvzg²pqg�yus�ßåltpqlt�åõg²pqrjw � s�gÜ�Zstrjs×s � lo~�pqst��wx~Zs���{�stl
�¡lor�g�h^pqr^givzsth}kmg � st�Ü��lm���6strjsís � gihjhjstrÉlí�Mõsâ"wz�Ül×k�g�wz~�ßåltrj��s���t�log�h�ß&õ� hjw � sthf��n�g�gih�p �stl � lo~�pqwzkmsth
~mg�h^p�sÞkmwzh�pqr^wz|mnmw���t�stlÝ|�wzkmwx��g�~mhjwxlo~ZstvHkmgS��lo~�pjloh`
 � ltr�Ø�h�����st�o~mwÙpqnmkmg���|mnmh � st�Üloh�gih�p�st|¡givxg � g�rfn��
�åõg�pql�kml�k�g}��l�kmg�vást�Ügi~�pql�kmg�ö#ÖÐ÷ h � st�ZstyÉk�g}�ogirjstr nm��sÝÖ�ø � lo�Ü�mvzg²p�s�kmg���lo��nmvás���{�stlùõnm~mw � s�Ú
p�s{v � lo�Ül�givzs�h^gir^wásflt|mhjg�r^Ø{stkZs�h^lo|Ýsth`��g�hj��sth � lo~mk�w^��t�ltgih�kmg�lo|�hjgir�Ø{s���t�stl�kmg�~mlthjhqs�st��lth^pqrjs��oú$h�pqlõgtÚZlÉ�Ül�kmgivzst��g�~�pql}|mn�h � ltn�rjg��mrjl�kmnmy�wzr�kmsS��st~mg�wzrjs}��stwxh`Øtgirjlthjh+õ� ��g�vD��lthjh+õ� Øog�vUsth � strjs � pjgir+õ� h^pjw � sth
kZsthÝÖ�ø%lo|mh^gir^Ø{stkmsthiÚ�l;��nmgtÚ�hjlo��stkml�sç�åõg²pql�kmloh�lt|�ä^g�pjwxØolth�kmg � lo���mstrqs���{�stl�g�~�pjrjg3�Ül"k�givzlïg
lo|mh^gir�Øts¡��t�stl(
(ö�st�Æ�0�É�¥Ú"�¡gir^��wÙpqg���ltpjgi~ � wástvx��g�~�pqg�lo|�pqg�rj�Üloh(h^wz�}n�vxp�s{~mgust�Ügi~�pjg�wx~�ßålorj��s���{�logih�hjlo|�rjg
wzkmstkmgo
$# �²Ú���g²p�stvxw � wxkZstkmg<
7DW�²Ú�k�wzh^pñst~ � wás�Ú�suØogir^��g�v � s{��g�~�pjl�
(ûB
÷�
�7ü+�C�²Ú?ýZnm~H��t�stl kmgÕÖ�sth^hqs kml
�0rjg�hjgi~�pjgu
÷��÷�ÖÐýç��þ 
 Ñ ���(g�|mwx~Zstr^wzhj�Ül}~ �s{l�r^gihjltvxØ�wzkml��

�à÷�� � � �Þú ��� û��Þú ÿ ý � ú(ù !�� ù ú Å � �_��� þÿ>�� � Å û � ú � ��ù

��l � lo~�pqg²â�pjl�kml��mr^gihjg�~�pqg�pjrqst|mstv � l�Úo��lt�mnmvás¡��t�stléõnm~mw � s kmg�g�h^pqr^givzsth
hjwz�t~mwxã � s nm��s�s{��loh�pqrjs gih^pjgivzstr
��nmgÜhjgÉßålorj�ÜlonAgi�Inm�à��g�hj�Ül�hjnmr�pqlÞkmgi~�pqr^l×k�gÜn���sÝ�Ügihj��sÝ~�n�Øog�� k�g���õs{h�gÜ�¡l�giwzrjs���÷ gih^hqs
ßålor^��s�Ú"nm�.st�tvzlo�ÜgirjstkmlÉgih�pqg�vástr#�¡l"k�g�h^gir��}nmwÙpqlÉ|¡gi� � strqs � pqg�rjwxyustkmlÜ�¡lor#nm��sS�¡lo�mn�vás���{�stlÓõnm~mw � s
� lt�Ggih�pqrjg�vásth�kmgS�Ügih^��sÝwzkmstkmg(
$# � gÜ�Üg�pqstvzw � wxkZstkmgR
7DN�¥Ú � näjsÝkmwzh�pqr^wz|mnmw���t�stlÝ~�lÞ��vást~ml�kmlÖö#ÖÐ÷
pqgQõlorjw � l}
ÛÖ�st�t~mwxpjnmkmgfst|mhjltvzn�pqsSØ�hi� � ltr�wx~�pjrrõ� ~mhjg � sS��;>�!�!���x'�H�;>�!�!��9L;>º�¼$½��#g}s�r^givzs���t�stl���s{hjhqsª�
vzn���wx~mlohjwxkZstkmge
 Ñ �x'�Hm;>�!�!��g Ñ �I'�Hm;>º�¼$½��zõg�ßålor^~mg � wzkZsS��ltr#nm��sSwzhdõl � r^lo~Zs�����pqwzvxwzyist��lth(~mlÜ�mrjg¥�
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hjg�~�pqg`pjrqst|mstv � l�s��orqs{kmg
kmg`wxh8õl � rjlo~msthUkmg���wxrqstr^kmwog�pHstv÷��
÷�t�o�o���@' �t�*)ÛÚ{gih � lov � wzkZs#�¡givzs � lo~�ãest|�wzvzwxkZstkmg
kmg�hjg�nmh��Ül"k�givzlth#gf�¡lor�st�mr^gihjg�~�p�str�Øts{vzlor^gih�kmg���st�t~mwxpjnmkmg�~ml�hjwzh�pqg���sÉØog���st��st��òwø��þ��ªý��Tö#�
��nmg � lt|mrjg�� loh�kmlo�Öõ� ~mwxloh�lt|mhjg�r^Ø{stkmlohÝg�� ��st�o~�wxpqn�kmgíst|�hjlovxn�p�sg
Ë��H¶��D� ;��!�!��D� * H¶�"�Ügí��sth^hqs

÷�_H � �ÞD� Ñ a Ñ.Ò D� �_HO���+
åãZ�tnmrqs����Ùý\�²�
�Hl�kmg²��hjg3�¡gir � gi|¡girÝ~msçãZ�onmrjs^���ÙýAsç��lthjw^��{�stl�kZs ÖÐø%~mlÏö#ÖÐ÷àgíhjnms�kmgi�¡gi~mkÆñgi~ � wás � lo� s

�Üg�p�s{vzw � wzkZs{kmgt�²ü wzsfkmg r^gi�orjs�Ú��Zstrqsfnm��s���s{�o~mwxpjnmkmg�st|mh^lovzn�pqs�ã�â�s�Ú���nmst~�pql}��stwzh�rjw � s�gi�B��g²p�stwxhõg(n���s�gih^pjrjg�vás���stwzhUØog�rj�Ügiv � s�givzs_õg{Úol���nmg�h^g�kmg²Øog�stl�g�ßågiwÙpql�kZsth�vxwz~ � s{hHkmg(st|mh^lor{��{�stl kmlohH�mr8õlt�mrjwxloh
givxgi�Ügi~�pqlth��Üg�p-õs{vzw � loh`
åØtgivás{��g�~�pjl��¡lor�vzwz~ � sth�¥������s×gih�pqr^givásÞ�Zsth^hqs � gir � síkmgR�oþ{��kmg�hjnZsÞØ"wxkZs
~mg�h^p�sSßËsthjg{Ú�lt~mkmgfsSßålo~�pjgfkmg�gi~�girj�twásåõgfs � lo~�Øog�rjh �stl�kmgfò�g��:ò�g�gi�.hjg�ní~wõn � vzgil��9û0�}|¡lorqsSgih�p�s
ßårqs¡��t�stl�Ø{str^wzg � lo�8s}��s{hjhqsR
÷�(wx~m~mg�'�NÓÖ×gir^rjwxãmgivzk{
�ý�j�j � �/' ýªø*)r�²Ú�s}vzlo~���sfkmn�rqs���{�stlÉkZsÉÖ�ø�g¥â"�mvzw � s
�¡lorj��nmgÞgih�p�sArjgi�tw �stlA~mlqö#ÖÐ÷ õgÞsA��stwxh}�¡lªØtl�stkZs"�
������������������ !�#"$&%�&'(�&'�)*���,+#'(���.-��!���/���
0�ø#13254��&�6)7'8�8�&��9:�;�&9�9*��-<�=�>�;�&�!9?+3'A@����>���B�,�C)7�&�!9?DE'A�F4��8�=��9G)7���� H��1I�;�&�!'A�J9����dõ�89*�C4�@��*�� !K�'=�
�;�&�!9L�dõ�&+��!�M'N�C H� $ '&��9*4��,�!�dõ��9*��4 $ 'A�>@�4�9�)rõO -&�� P���:QR169*'&@��*�S-��T-A�C����'U+3'A��)7�&�6)7'N�;�C��'A9L)7�C�;+3'V����9G)W�
DX�&9��&Y�ûL�Z4��[�<\A !'A�,���*�&��'�1#�!9�9*'])_^�C�[���;+� �� $ �#"$&%'A�C9:+M�8õ�<)*� $ �<9�`:)*�����M'a)*'����&9��&9��C9�)7���� !�&9��.�;�C9*�;�
�!���&���/�/�;�S)W�& �� $ �����&���<1��b+3'A9*�G"$&%�&'b���c��9�)*�*�C H�b�8�&��9]�;�&9*9���-<�c�M���6)7��'d���
0�øe+#'����/9*�C�f4�9*�&���
+��&�*�.���C)*���*�,�!���&���.�!���<���g��'a9*��9�)7�C�8��Y>ûL9�)W�.+3'A9*�G"$&%�&'M1h2�4M�|õ�,�.�;�&�!9��&i�4� L���f0Ðø#1�õ� $ 'A��KM� $ �����
$ '&�;'a+3'A�6)7'����g)74�����jk'&lnmX ôVo �,�;�&� $ �a��9*�dõO ���a�M��9�)7�aDX�<9*�,���=9*4��a��9G)7�*�C H�a�8�<�!9p�;�&9*9���-<�MY ô 9
+��&���Oõ����9,mq� o �rmX@ o ���as�\A4��7��tMYTu=�! !4M9�)7�*�&�v�.���C+#�C���w^�C� $ �!�f���a+#'&9*��"$<%�&'a ô $ '&�v�;�S)W�& �� $ �!���&�M�>�
$ '&�v�]�!���&���&1I�*��9�+#� $ )*��-<�&�,���6)7�<Y�úk�MDE�C !�!iC�;�C�6)7�U�C�[4��[�&\A !'&�;�C�7�&��';�*���& x'.+3'A�6)7'a���g ô � %�&'Óõ�
) %�<'aDX� $ �! ��;�C�6)7�U�������6)7�Ts $ �<��'a���C-��!�M'r�&'a�C9*+��& �K��&�,���6)7'a��'ÐöJ0Ð÷y����9G)W�a�*��\&� %�&'�1h'a254��,+#'����g9����
���S-�����'f�a+M�*'A+����!�C���&���C9N���6)7�+õO ��9*� $ �&9V���<9N�C9�)*�*�� !�&9;mX�C9�)7���� !�&9V+#� $ 4� ��H�&����9�1z��'&)W�#"$<%�&'�1h�S) $ o 'A4(�CDE�C��)*'A9
���V'A@�9����G-&�3"$&%�&'rmX@������&���!9*�,'U� %�<';����9*'& �-��!��'M1M�!� $ ���G)7�Ci_�&9?DE'&)7'&�åõ�S)7�*� $ �&9C1M�S) $ o YûL9�)-õ�,�& ¸õ���y��'A9?'A@�{��S)7��-&'A9J��'=��'A9�9*'=)7�*�&@��& �K�'=�&+�����9*�C�6)W�&�?���|���C)7�& !K��C9?�&9J@��&9���9?���U)7�C'A�*�!�U���
�!�6)*���*��'A�*�C9U�.���.�S-A'A �4}"$&%�&'/�C9�)7�C H�&�>���~254��a9��a�&+Ãõ'A�!��� $ 'A�M9�)7��4}"$&%�<'����.��98õ' $ �*'A���&9�Y(}�<�!9>)*��'A���H�&9C1
$ '&��9*�������*�&���&9 $ 'A�,'�4��v��'A9N�;�&�!'A����9p)*�*�!4M�MDE'A9V���r�<9�)7��'&DSõO 9�� $ �]��'r9�õ� $ 4M !'a���U1hDE'A�*�&�v�,'A�6)W�&���&9
+��&�*��9*�C�*�C� $ �&+��&i��C9.����+����C-A�C�a���h4��;����'A9��!���&�M�f@3'A !'&�åõ�S)7�*� $ �dmq�L����� o ������,+#�C�7�<)*4��7���CDE�C)*��-<�
mE�#����� o �M�U4��;�8��9G)7�*�C H�]�<'] !'A�M\A'8���>9*4��8-��!���M1I'.254���õ�>�*��+M�*��9����6)W�<��'a��' $ 'A�M97�&\A�*�&��']�M�H�&\A�*�&�;�
)7�Qõ'A�*� $ 'fQ:�C��)7iC9*+���4���\<jk�F4M9*9*�C �mXQ�� o Yh�y�C-A'& !4}"$<%�&'f�M�;4��;�a��9�)*�*�C H�f�M���6)7��'r��'����H�<\A�7�&�;�.Q�������j
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�J�E���x�w�q���,� n �l s }�lz� u n@�\l�� y u �\lRvwl ��� � �¯| �l�}Jp s l��0i� u pÜ�\| y ~ u ��{/lon¦�q} u l s lz{��Llw}9� u {[|*���¯l(|,{öí � ��rs*tu l
v u {/|�� uwy p s p�v u vw|�~��(��|/lZ� u pÜ�\| y ~¦�,�@|*{�í � ��rs,tu l�v u p v u vw|c~q�����30�n@æ u1y lw}�|�n u vwlL� u vwlonU� u } u
|�n¯� u n x } u �\vw| ��u nç|�n¯� tu l�pÚ�\vzp s³u vwlon[�\lLn[�,} �lz�*}Jp�lLn[� u pÚ� �|*p n�åmn¦|,�\vwlZ� � |��\lÎ� u pÜ�\| y ~ u �fl�æ uwy lw}
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Ï®4�9Iïdð©ñ�òA9_óS¯�+}ô«ò©õ�ð©õ�¨}ò7ñ�ò9ö}ó�ô«ð©ñ¬ó�¨t÷�ò)ö}óÙ^J07kp9R4}ñøö}ò�ñ�\O ¨}ªò�¨}ò7óC9$ù]ðLúï�òÎö}óÔù}ð©õ³^ð©ñ�ó�÷$õ$òA9N254}ó
D&òA9�9$ó�÷�ð©¨t÷�òYï�ò�¨�9$ª�9I÷$ó�¨t÷�ó*ï�ò�ñ ð<97ö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûò�ó�9�ó�¨}ï�ò©¨|÷$õ�ð©ö}ð&9�¨]ðYôª÷�ó�õ�ð�÷*4}õ�ðb254]ð©¨t÷�òßï�ò�ñ ð&9
ù¤òA9*9Iª!@}ªô«ª«ö}ð©ö}ó�9mò<D&ó�õ$ó�ï�ªö]ð&9�ùLò�õ�¨}òA9�9$òA9¬ö]ð©ö}ò&9�Y���ñü÷�ó�õIñ¬ò&9�ö�ó7õ$óÝý9ª!9�ûð�ò�ö]ð&9�ö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûò�ó�9�ö}ó
ù]ð©õ°^ð©ñ�ó�÷�õIòA9�D/\O 9Iª«ï�ò&9�ö}òA9_ð&\�ô«ò©ñ¬ó�õ�ð©ö}ò&9pD&ó�ª÷�ð&9þùLò©õ�ò&4�÷�õIòA9�ð&4�÷�ò©õ$ó�9C1Fð)ù`\ð&\�ª¨]ð�ÿ!óC@�ï�õ$ª@ð�ö]ð)ù¤ò�õN�VYö}ó�¡�õ$ª {�9gmEK|÷I÷�ùw`T����ÿ�ÿ�ÿVYÜð&9/÷_Y ïdð©ñ�YTð�ï&YÊ4 û ��a��`�¬�z� ® �:µ � µga}�&��0�^!ö]ð�÷{ð&@]ð<9$ó�� o m ® ùw^ó�¨�ö}ª«ï�ó�9 ® j�� o ó
ð�÷{ð<@Ló�ô@ðVÄ�ö}óF07ð�ï û óCÐ,Ñ ¡þªô«ñ�ò�õ$ó:mqÄ&×A×At o®ÔÇØ Ò³ÖMD&ò�õ$ð©ñpö�óJ\�õ�ð©¨�ö}ó�ý�ð©ô«ª«ðM1©ù}õIª«¨}ï�ª«ù]ð�ô«ñ�ó�¨t÷�óu¨}ò�254}ó?9$ó
õ$óSD&ó�õIófËðÔª«ö}ð©ö}ó�ó�ñ¬óÝ÷{ð©ôª«ï�ªö]ð©ö}ó<Y ® 9$óC\A4}ªõ�ï�ò©ñ¬ó�¨|÷�ð©ñ�òA9�ù]ð�õ�ðÔï�ð©ö]ðÔù]ð�õ³^ð©ñ�ó�÷$õ$ò�ï�ò�ñ¬ò¬ô«ªñ¬ª ÷{ð©ñ�òA9
9$óC47ö}ò©ñ7\O ¨}ª«ò_óS¯�ù}ô«ò©õ�ð©ö}ò�ö}ó�¨|÷$õ$ò�ö}ò�ñ¬ò9ö}ó�ô@ð©ñ�ó�¨t÷�òMY
������
	��������� �����������6�&� � ��� ���������� � ��� �¤� �®! ö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûò�ó  ó�¨}ï�ò©¨|÷$õ�ð©ö}ð  ¨]ð�ô«ª÷$ó�õ$ð�÷#"}õ$ð!ù]ð©õ$ð�ò�ñY\ò©ö�"}ö}ò`ö}ó�ö}ª  ÷�$ð©¨}ï�ª«ð!ª«¨t÷$õd\% ¨  ó�ï�òRm*mfe 6 Á�~ o C oó�ðdý�ó�õIñ¬ó�ô'&]ð�ñ¬ó�¨|÷$ò;mO�FmqÏ)(f� o�o ö}ò  ð+*�ôò�ñ¬ó�õ�ð©ö�ò  ó  ÷dûð©ò  "°{Ió�ª÷�ð  ð�ó�¨}ò�õIñ¬ó  ª«¨}ï�ó�õI÷$ó-,�ð  -. {}\ð0/�"}ó  ûð©ò
1 ð  ódð©ö}ð  ó�ñ ð°{2"  ÷�ó  ý9ª  "]ð©ª  ö}ó)ª  \ò�ï�õIò�¨]ð  43 �  ÷�ó�÷�ª«ù¤ò¿ö}ó)ö}ó�÷$ó�õ$ñ�ª«¨}ðLúï©ûð©ò�ð©ù�õ$ó  ó�¨t÷{ð  ò�ô5"Fúï©ûò©ó  
ö}ó4*�ó�¨}ó�õ�ð©ö}ð  -. ùLò�ª  ù¤ò�ö}ó�ñìö}ó�ùLó�¨}ö}ó�õ�ö}ð¿ó  ï�ò�ô'&]ð�ö}ð¿ªö]ð©ö}óÔóÙñ¬óÝ÷{ð©ôª«ï�ªö]ð©ö}ó¬ö]ð�ª  \ò�ï�õIò�¨]ð¿ð°{2"  (
÷{ð�ö]ð 3 µ>ð©õ�ð)ó�ý9ª÷�ð©õþó  ÷�óÔù�õ$ò 1 ôó�ñ¬ðÙó�ñ õ$ó�ô@ðLúï�ûð©ò�ð�m�mfe  nÁ�~ o C o . ¨}ò  ùLó�õ$ñ�ª÷$ª«ñ�ò  óS¯�ù}ôò�õ�ð�õ6"�ñö}ò�ñ�\% ¨�ª«ò)¨}ó  ÷�óÙù]ð©õ7$ð©ñ�ó�÷�õIò 1 ð  ódð©ö�òÎ¨]ð�ñ¬ó�ô'&}ò©õ_ö}óÝ÷�ó�õ$ñ�ª«¨]ðLúï�ûð©ò�ù]ð�õ�ð�ð�ö}ª  ÷�$ð©¨}ï�ª«ð7ð©ò7ï�ó�¨t÷$õ$ò¿ö]ð
��8�^ ï�ò�ñ "}ñÔð�ª«¨}ï�ó�õI÷$ó-,�ð ï�ò�¨  ª  ÷$ó�¨t÷�ó¿ï�ò�ñ òv÷�ð©ñ¬ð©¨�&}ò:9/\%  ª«ï�ò�ö}ò ö}ª  ï�ò*ö]ð���8�^ 3�® ö}óÝ÷�ó�õ;(
ñ�ª«¨]ðLúï�ûð©ò�ñÔð©ª  ï�ò�¨Ms`\ð�ý�ó�ô�ù]ð©õ$ð�ð�ö}ª  ÷<$ð©¨}ï�ª@ð�ð©ò�ï�ó�¨t÷�õIò�ö]ð���8�^vð�ª«¨}ö]ð�\ó�ð�ö}ó²µ>ð©¨]ð+*�ª«ð�óÝ÷�ð©ô 3 muÎÒAÒMu o
m*mOe  Á�~ o C 1 u_ÓMë Ø u Ì H ê Ø ×�=°È ¿ o . ù¤ò�ª  ó�ô«ð>9&ò©ªgò 1 ÷�ªö]ð7ð�÷$õ�ðdý
\ó  ö}ó�ð©õ2*?"}ñ�ó�¨t÷�ò  *�ó�ò�ñ \óÝ÷�õIª«ï�ò  ð©ù}ôª«ï�ð©ö}ò  ¨}ð�ð©¨�\ð©ô«ª  óÍö}ó�ªñÔð+*©ó�¨  ö�ó¬ð�ô÷{ð�õIó  ò�ô'"Fúï�ûð©ò)ómö}ó�ó  ù¤ó�ïÝ÷�õIò  ù]ð�õ�ð�ð)a� RuÎÒ&Ó6Õ©ð 3 µ>ð©õ�ð�ò
÷{ð�ñÔð©¨@&}ò¿ö]ð/�
87^ ð©ö}ò©÷�ð©ñ�ò  "}ñìý�ð©ôò�õÍö}ó/uÎ× û ùLï . òA/�"}ó  ª'*�¨�ª�s]ï�ðA"�ñü� H 1èØ =³È ¿ ó>"}ñ¬ðª«¨�ï�ó�õ/÷�ó4,dð�ó�ñèmOe  �Á�~ o C ö]ð©ö]ð�ùLò©õ

��mfe  cÁ�~ o C 1 �Mm Ø+BDC Æ H mE=³È ¿ o  uÎ× o�1îØ�F ×�ëÇÉ6t<É6t�� BDG�HÍ1 Ä�ë Ä � HH ê ×�ë Ä&× mqt 3 uÎÓ o
®! 2 ª«ñ . ò�ñY\ò©ö�"}ô«òmö�ó�ö�ª  ÷�$ð©¨}ï�ª@ðÍª«¨t÷$õd\% ¨  ó�ï�ògs]ï�ò?")õ$ó  ÷$õ$ª÷$ò�ðrmOe  cÁ�~ o C 1 uÎÓMë Ø ×IHø×MëÅÄ&× 3
��ñÆõIó�ô«ðLúï©ûð©ò¬ð©ò¬ðdý�ó�õIñ¬ó�ô'&]ð�ñ¬ó�¨|÷$ò . ð©ö}ò©÷�ð©ñ�ò  òÔª«¨t÷$ó�õIý�ð©ôò,×MëÅ×&× ' �:mXÏ)(B� oþ' ×MëTuÎ× . /�"}ó�ï�ò�ñJ(

ù¤ò�õI÷�ð  ó-*?"�õ�ð©ñ�ó�¨t÷�ó_ð  ö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûò�ó  ÷d\% ù}ª«ï�ð  ó�¨�ï�ò�¨t÷�õ$ð©ö]ð  ¨]ð�ô«ª ÷�ó�õ$ð�÷#"�õ�ðÍù]ð©õ$ðmò  ð<*�ô«ò�ñ�ó�õ$ð©ö}ò  
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ö]ð=��8�^ 3
µFð©õ$ð�ó  ÷{ð©ôó�ï�ó 1 ó�õ$ñ�ò  ò  ù]ð  K ò  ¨}ó  ÷$ó  ö}ò�ª  ù]ð©õ7$ð©ñ�ó�÷�õIò  -. ò 1  ó�õIý�ð©ñ�ò  ¨]ð  ó4/�"}ðLúï©ûò�ó  t 3 u_t¬ó

t 3 u_ÉL/�"]ð©ª  I ûð©ò�ò  ö}ó  ô«ò9ïdð©ñ�ó�¨t÷�ò  ¨}ò�^M8�kpïdð<"  ð©ö�ò  ùLó�ô@ðÍý�ð©õ$ª«ðLúï©ûð©òmó�ñèmfe  cÁ�~ o C ó��FmqÏ)(f� o 3^!ò�¨  ª«ö}ó�õ�ð©¨�ö}ò<(  óJ/�"}óm÷�ó�ñ�ò  ù¤ò©÷$ó�¨}ï�ª@ð©ôñ¬ó�¨|÷$ó  ó�¨  ª 1 ª«ôª«ö]ð�ö}ó�ù]ð�õ�ð�ö}ó  ô«ò9ïdð�ñ¬ó�¨|÷$ò  ö]ð�ò�õIö}ó�ñ ö}ó
× 3 × Ø ó�ñ e ����� óÍö}óg× 3 ×MuÍó�ñ e ������ nj�"$#&% . ò  ù]ð  2 ò  ï�ò�õ$õIó  ùLò�¨�ö}ó�¨t÷�ó  ó�ñ~mfe  
Á�~ o C óÍ�:mXÏ)(B� o
 ûð�ò�ð©ù�õ$ò_¯�ª«ñ¬ð©ö]ð©ñ�ó�¨t÷�ó�× 3 × Ø óf× 3 ×�u . õIó  ùLó�ï�÷�ª ý�ð©ñ¬ó�¨t÷�ó 3 �  ÷{ð  ó�¨  ª 1 ª«ôª«ö]ð©ö�óÙó  ÷]\ð�ð  2 ò9ï�ª«ð©ö]ðøËð  
ý�ð©õ$ª«ðLúï©ûò©ó  ¨]ð  ùLò  ªIúï�ûò�ó  ö]ð  ª  \ò�ï�õ$ò�¨]ð  ùLó�õ$ñ�ª÷$ª«ö]ð  ù¤ó�ô«ò  ù]ð  2 ò  ó�ñ BDC Æ � ó � . ï�ò©ñ¬ò�ñ�ò  ÷�õ�ð�ö}ò
¨]ð  s�*+"}õ�ð  t 3 uþóNt 3 Ò 3

® s�*?"�õ�ðgt 3 t�ª«ô5"  ÷$õ�ð�òN/�"�ó  ª'*©¨}ª�s]ï�ð�ù]ð©õ$ðO"}ñ¬ð�ö]ð©ö]ð_ùLò  ªIúï�ûð©òÍ¨}ò�^M87kâù¤ó�õIï�ò�õIõ$ó�õ�ò�ö}ò�ñ�\% ¨}ªòö}ó�ý�ð©ô«ò©õ$ó  ð�ö}ò©÷{ð�ö}ò  ù]ð©õ$ðrmOe  cÁ�~ o C ó��:mXÏ)(B� o 3
P � � �Q���R��� �d� � ��6� � � �Q�® ÷�ð 1 ó�ô@ðVt 3 ubð�ù}õ$ó  ó�¨t÷�ð_ò�ö�ò�ñ�\% ¨}ª«ò�ö�ó�ý�ð©ôò�õ$ó  ö�ó�÷�ó�õ$ñ�ª«¨]ð�ö}ò  ¨]ðþô«ª÷$ó�õ$ð�÷#"}õ$ð�ù]ð©õ�ð�ð �RS ï�ò�ô5"}¨]ð
S Ä+TKT¸ó �US ï�ò�ô5"}¨]ð S Ø TKT�ö}óÍïdð�ö]ðÙð+*�ôò�ñ¬ó�õ�ð©ö�òÔö}óÍ¨�ò  K ð)ð�ñ¬ò  ÷�õ$ð 3 kbóO"}ñ¬ðÔñ¬ð©¨}ó�ªõ�ðV*�ó�õ$ð©ô . ó  ÷$ó  
ý�ð©ô«ò©õ$ó  {}\ð�9&ò�õ�ð©ñ  ó�ô«ó�ï�ª«ò©¨]ð©ö}ò  ù¤ò�õÔ÷$õ�ð�÷�ð©õ$ó�ñL(  ó�ö�óÎö}ó�÷$ó�õ$ñ�ª«¨}ðLúï©ûò�ó  1 ð  ódð©ö]ð  ó�ñ ðÎ{2"  ÷$ó  ö}ó
ª  \ò�ï�õIò�¨]ð  ï�ò�ñ ö}ð©ö}ò  ö}òXW�a�� ómó�ñ ó  ùLó�ï�÷$õ$ò  ï�ò�ù}ª«ð)ö�óJ*�ª'*tð�¨|÷$ó  S ð \"�¨}ª«ï�ð�óS¯�ï�ó9úï©ûð©ò�\ó���ô  ò©¨�Ñ
�xð©ô«ô S uÎÒAÓ&Ó�T Ô Ä<Ó<ÖYT 3 µ>ð©õI÷$ª«¨}ö}ò�ö}ó  ÷�ó  ý�ð©ôò�õ$ó  -. ð°{2"  ÷$ó  ý�ª  "]ð�ª  ö}ógª  \ò©ï�õ$ò©¨]ð  ó�ñâ¨}ò  K ò  ^M87k  s]¨]ð©ª  
ù]ð©õ$ð¬ð  õIó-*�ªOûò�ó  ï�ó�¨t÷�õ�ð�ª  ö}ò  ð+*�ô«ò©ñ¬ó�õ�ð©ö}ò  -. ö}ó�¨t÷�õ$ò¬ö]ð  ý�ð©õ$ª«ðLúï©ûò�ó  ùLó�õ$ñ�ª÷�ªö]ð  ù}ð©õ�ð S e  cÁ�~ T Có�� S ÏZ(B�[T . ¨�ò  ð°{2"}ö}ð©õ�ð©ñ3ð�ôª«ñ�ª÷�ð©õ�¨}ò�ý�ò  ö}ò�ñ�\% ¨}ªò  ð  ó�õ$ó�ñîóS¯�ù}ôò�õ�ð©ö�ò  ó�ñîôò?* SE� (<\ ¹ T S ï�ò�ô5"}¨]ð
S É�TKT�ó �]S ï�ò�ô5"}¨]ð S Õ?T2T 3
®! s�*?"}õ$ð  t 3 É�(t 3 Ómñ¬ò  ÷�õ$ð©ñ ó  ÷�ó  ð°{2"  ÷�ó  ù}ð©õ�ðm÷�ò9ö}ò  ò  ð+*�ôò�ñ¬ó�õ�ð©ö�ò  -.
ò�¨}ö�óÍ¨}ò  ù¤ó�õIñ¬ª ÷�ª«¨�ö}ò¬ó�¯�ù}ô«ò�õ$ð©õbò  ô«ª«ñ�ª÷$ó  ù¤ò  K \% ý�ó�ª  ö}ó�ô«ò?* S�� (<\ ¹ T`ó � õIó�ô«ð�÷{ð©ö�ò  ¨]ð�ôª÷$ó�õ�ð�÷#"}õ$ð
ó�¨�ï�ò�¨t÷�õ$ð©ñ�ò  ¨}ò�ý�ò  ö}ò�ñ�\% ¨}ªò  ù}ð©õ�ðÔó  ÷$ó  ù]ð©õ7$ð©ñ�ó�÷�õIò  -3 ��¨�9&ó�ô«ª5,�ñ�ó�¨t÷�ó_òÙô«ªñ¬ª ÷�ó�ö}ó  ð�÷#"}õ$ðLúï©ûð�ò�ö}óe ����� 1 u_ÓMëÅ×_ó�ñ3¨}ò  K ò  ^M87k  ¨�ûð©òÍù¤ó�õ$ñ�ª÷$ó�ð_ö}ó�÷$ó�õ$ñ�ª«¨}ðLúï©ûð©ò�ö]ð  ªö]ð©ö}ó  ö}ò  ð+*�ô«ò©ñ¬ó�õ�ð©ö}ò  ñ¬ð©ª  
{Iò�ý�ó�¨  ö}ó�¨}ò  2 ð¬ð©ñ¬ò  ÷�õ$ð S  b¡�^ uÎÓ&× Ø ó_ b¡�^ u_ÓMuÎÓ�T 3 ��¨t÷�õ$óÝ÷{ð©¨t÷$òÔª  2 ò�÷{ð©ñ 1 \ó�ñ ù¤ó�õIñ¬ª ÷�ª'" .� ó�ñ
ù}õIó{2";\% ,�ò  ù]ð©õ$ð_ò�ñ�ò9ö}ó�ô«ð©ñ¬ó�¨t÷�ò�ö}ò  ^M87k  -. /�"}óbð�ö}ò©÷x\ð  K ó�ñ¬ò  ù]ð©õ$ð�ó  ÷$ó  ^ ª  ÷$ó�ñ¬ð  ð  ª  \ò�ï�õ$ò�¨}ð  ñ¬ð©ª  {Iò�ý�ó�¨  ö}óþ¡�ª«õ�ð�õ$ö}ªxó�÷�ð©ô 3 S Ä&×A×&×�T Ô t&É&Ö S BDC Æ SE� (�\ ¹ T 1 Õ�ëÅÓA× . � ê ìAtJ8�Ð9õ#T . ñ�ó  ñ¬ò  ó�¨�ö}òmó�ô«ð  ô«ª5*�ó�ªõ�ð©ñ�ó�¨t÷$ó�ñ¬ð©ª  ý©ó�ô5&]ð  /�"}ó�ðmªö]ð©ö}ó�õIódð©ô;ö}ò  _ ª  ÷�ó�ñ¬ð  43

� ù]ð  K ò�ó�ñ ª«ö]ð�ö}óuù¤ó�õIñ¬ª ÷�ªö}ò¸¨�òbñ¬ò9ö}ó�ô@ð©ñ�ó�¨t÷�òI9&ò�ª9ö}ó�� BDC Æ S�� (<\ ¹ T 1 ×MëÇ× Ø . ö}ð©ö}òbù¤ó�ô«ð¸ù}õ}\ò�ù}õ$ª«ð
*�õ$ð©ö}ó!ö�ó�ª  \ò�ï�õIò�¨]ð  ö�ó�¡�ª«õ�ð�õ$ö}ª|ó�÷�ð©ô 3 S Ä&×&×A×�T Ô t&É<Ö 3 �
ñà÷�ó�õ$ñ�ò  ö�ó�ñ¬óÝ÷{ð©ôª«ï�ª«ö]ð©ö�ó . ð!*�õ�ð�ö}ó!ò�õIª'*�ª¨]ð©ô
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�J�E���x�w�!�w�L`�å&´ÈÇ ½¾²�¼�ºbÅ©²�µÞÇãÕ³�ÖºÈ²�¶t²þÀ�Á�Â�aºb·¸´�¶�Ç ¶|º_b}ÚÈ´uµI´gÑ�º�±f±«´u²b¶t²�·�Ë cÜ¼�Ç»²_Å©´�±O·�Ç ½�Ç»¶t²_Å�º�±ãº S e  >Á�~ T C´d`�É#egfEhgÊ7É*u_ÓMë Ø ×iH�×MëÅÄ&×*´(×MëÇ×A×  ×�ë�uÎ×�×_±@´�µÝÅ©´�³Ý½�Ç Ñ�ºt·�´�¼�½¾´�Ê�Ãîç�µÎ¹ÜÇR¼tÛ�ºÈµ�Å�²�¼�½�ÇR¹TÛ�ºÈ¶|ºÈµ
¶t´�¹ ÇR·þÇ ½/ºt· º�µ�Å©²�µ{Ç&Õ³©Ö²©´�µ�´kj�½{±«´�·�º�µ�¶|ºÈµ!Ç»µ�Ë²�³�±@²�¼�ºÈµ�³�²�·â¹ ²?l}É � (<\ ¹ Ê2m0n}Ãpo+q�´srtm[q�Ãpq?q+o}Ã�ÀlºÈ¶|º
Út·�¶t²�µZuþ³�²�¼/Ì�Út¼�½¾²�µ�¶t´�Å©²�¼�½¾²�µ�³�²|±O±@´�µÝÅ©²�¼È¶t´�·vaº�µxw?w�Å©²�µ{Ç&Õ³©Ö²©´�µ�Å�²©µIµÞË c ÑÈ´ÈÇ»µ�¶t´þÚt·bº_Å©²�µ{Ç&Õ³�ÖºÈ²
¼È²ÙÀ�Á�Ân¶t´�¼�½{±«²¬¶|ºÈµ�Ñ�º�±OÇ»ºLÕ³�Ö²�´�µbÅ©´�±O·�Ç ½�Ç»¶|ºÈµbÅ�º�±ãº S e  cÁ�~ T C ´V`LÉ#egfEhgÊ�Ã
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ò+9&ó�õ$ó�ï�ª@ðRz 1 × 3 ×A×@{ . × 3 ×A×&É . × 3 ×&×AÓ . × 3 ×@{_Ò7ó]× 3 ×?|A× 3�® ÷�õ$ð�ý�\ó  ö}ó}"}ñøñ \ó�÷�ò9ö}ò�ö�ó�ª«¨t÷�ó�õ$ù¤ò�ô@ð¤úï©ûð©ò)ö}ó
ª  \ò�ï�õIò�¨]ð  ó�ñ ñ¬óÝ÷{ð©ôª«ï�ªö]ð©ö}ó . ð+"}ñ�ó�¨t÷�ð©ñ¬ò  ðþõ$ó  ò�ô5"Fúï©ûð�ò_ó�ñ~z)ª«¨�ï�ô'"�ª«¨}ö}ò6z 1 × 3 ×A×6Ä . × 3 ×&×Aì . × 3 ×A×@{°Ä .
× 3 ×A×@{ Ø . × 3 ×6Ä<É 3 k�ð©ö]ðJ"}ñ¬ð�ñ�ó�÷�ð©ô«ªï�ªö]ð©ö}ó . ó  ÷�ó�ñ \óÝ÷�ò9ö}ò�ù}õ$ò9ï-"�õ�ð�¨]ðV*©õ�ð©ö}ó�ò�õIª'*�ª¨]ð©ôlð  ª  \ò�ï�õ$ò�¨}ð  
ï�ò©ñ ñ¬óÝ÷{ð©ôª«ï�ª«ö]ð©ö�óÍª«¨@9&ó�õ$ªò�õbó  "}ù¤ó�õIª«ò�õ�ðÙó  ÷{ð . ª«¨t÷$ó�õ$ù¤ò�ô«ð©¨}ö}ò�ó�ñ ñÔð  2 ð�ó�ñÔð+*©¨}ª÷K"}ö}ó  ó  ÷$õ$ó�ô«ð  
/�"}ó  ó;�$ð©ñ ó4/�"}ªý�ð©ôó�¨t÷�ó  /�"]ð©¨t÷$ò Ëð�9-ð  ó�ó�ý©ò�ô'"�÷$ªý�ð 3î®�� *?"}õ�ð�| 3 Ònñ�ò  ÷$õ�ð ð  ª  \ò�ï�õIò�¨]ð  ï�ò©ñ
ô«ò+* SE� (<\ ¹ T 1 Ó 3 ÓA×�÷{ð�¨|÷$ò*ù]ð©õ$ðvð�*�õ$ð©ö}ó�ó�ñ ñ�ó�÷�ð©ô«ªï�ª«ö}ð©ö}ó�ò�õ$ª5*�ª«¨}ð©ôI/�"}ð©¨t÷�ò*ù]ð©õ$ðvð�ª¨|÷$ó�õIùLò�ô«ð©ö]ð .
 ó�¨}ö}ò�ùLò  K \% ý�ó�ôØò 1  ó�õIý�ð©õ�ðJ/�"}ð©ô«ªö]ð©ö}ó�ö}ò�ñ \ó�÷$ò�ö}ò�ö}óþª¨|÷$ó�õIùLò�ô«ðLúï©ûð�ò 1 õ$óÝý�ó�ñ¬ó�¨|÷$ó�ö}ó  ï�õ$ª÷$ò�ð©ï�ªñÔð 3

® *�ô«ò�ñ�ó�õ$ð©ö}ò ôò?* SE� (<\ ¹ T õ$ó49 3 ñ¬ò9ö}ó�ô«ð©ö}ò � õ$ó�9 3 ñ�ò�ö}ó�ô@ð©ö�ò
 �¡_^�{ÎÓA× Ø Õ�ëÇ×A×?� C$D ��C6 C$D # C { Õ 3 ÓA× × 3 ×A×AÓ�(®× 3 ×@{ÎÒ { . Ä × 3 ×A×AÄN(�× 3 ×6Ä³É
 �¡_^�{ÎÓ@{ÎÓ Õ�ëÊÉ6×?� C$D ��C6 C$D # C { Õ 3 ÓA× × 3 ×A×AÓ�(®× 3 ×@{ÎÒ { . Ä × 3 ×A×�{0(�× 3 ×@{ Ø
 �¡_^�{ÎÓ?|@{ Ó 3 Ø ×�HÍ× 3 |A× | Ó 3 Ø ×N(�Ó 3 ÓA× × 3 ×@{Î×�(®× 3 ×?|A× É × 3 ×A×&ìO(�× 3 ×@{_Ò
 �¡_^�{ÎÓAìAÓ Ó 3 Õ<É�HÍ× 3 |A× | Ó 3 Õ Ø (�Ó 3 Ò Ø × 3 ×A×&ÉN(®× 3 ×@{Î× É × 3 ×A×AÄN(�× 3 ×@{ Ø
W�ò�ö�*©óJ{_É ÒMëÅÄ&ì � C$D C��6 C$D #�# Ø Ò 3 × Ø (�Ò 3 | Ø × 3 ×A×6Ä6(®× 3 ×A×6Õ É × 3 ×A×AÄN(�× 3 ×@{ Ø

�`ó49&ó�õ-$ó�¨}ï�ª@ð  4� S {�T
ö}ób¡þõIª��  ó�÷�ð©ô 3 S Ä&×&×6Ä 1 T Ô Ä Ø Öqï S Ä+T�÷©ò?&�¨  ò�¨Ôó�÷!ð©ô 3 S Ä&×A×@{�T Ô É6Ò°ÖÀï S |�T
��ô  ò©¨]Ñâ�xð©ô«ô
S {_ÒAÓAÓ�T Ô Ä&Ó<Öqï S É�T � ô  ,�ó�ÿ  û ªió�÷¸ð©ô 3 S {_ÒAÒ@{7T Ô ìAÓ³Öqï S Ø T�¡þó�ª  ôó�õ�óÝ÷�ð�ô 3 S {ÎÒAÒ6Õ?T Ô |6Ä°Ö 3
� �����¬�w�X����Â�²�·�Ë cÜ¼�Ç»²�µÍ´�· Ç»¶|ºÈ¶t´Ù´�·¸´�½/ºt¹ÜÇ»³ÈÇ»¶|ºÈ¶t´Ù¶t´�½¾´�±f·þÇR¼�ºÈ¶t²�µ�¼�º�¹ÜÇ ½¾´�±@ºÈ½{Út±@º�Å�º�±ãº)²¿³�²�¼/Ì�Út¼�½¾²Î¶t´

º7l�¹ ²�·�´�±ãºÈ¶t²�µ�ºt¼�º|¹ Ç»µIº�¶t²©µ�¼È²)Å�±@´�µI´�¼�½¾´_½{±@º|Ð�ºt¹TÛÈ²]Ã
P4�
� � ���i�x����� ��� �����X�Ú� ����� �x����� �:��� � ��L�� � �&���^!ò�ñ�òþý9ªñ¬ò  ¨}ð � *?"}õ�ð6| 3 Ä . ò�ð©ô@ð�õK*tð©ñ�ó�¨t÷$ò�¨}ò_^M87kÏï�ð+"  ð�ö}ò_ù¤ó�ôò 1 ª«¨]ð�õ$ª  ñ¬ò�¨lûð©ò�õ$ó  ò�ôý9ªö}ò
ï�ò©ñ¬ù¤ó�÷$ó7ï�ò©ñ ò�ïdð+"  ð©ö}òvù¤ó�ô«ð  ª«¨}ï�ó�õI÷$ó-,�ð  9&ò©÷$ò�ñ \óÝ÷�õIª«ïdð  -3 kbó  2 ð�9&ò�õIñÔð . ö}ó�÷$ó�õIñ¬ª¨]ð©õ�ò�ý�ð©ô«ò©õ
ö}ó_N³�@PTQ¬ó�ñ ^M87k  ÷�ò�õI¨]ð�(  ó["}ñ¬ðm÷�ð©õ$ó�9-ðmóS¯9÷�õIó�ñ¬ð©ñ¬ó�¨t÷�ó�ñ¬ª¨�"�ï�ª«ò  ð . 9&ò�õI÷$ó�ñ�ó�¨t÷�ó�ö}ó�ù¤ó�¨�ö}ó�¨t÷�ó_ö]ð
&}ªù`\ò©÷�ó  ó�ð  K "�ñ¬ªö]ð�ù]ð©õ$ð�ðbö}ª  ÷�õIª 1 "}ª/úï©ûð©ò¸ö}ó�õ$ð+,©ûò�ó  ö}ó�ñ¬ð  K ðp» 1 5��5Z� S ò�¨}ö�ó å�� ó å #  ûð©òþðbñ¬ð  2 ðö]ð  ó�ï-"�¨}ö`\ð©õIª@ðÍóbö]ðÍù�õ$ª«ñ[\ð©õIª@ðþö}óbïdð�ö]ðÍù]ð©õ . õ$ó  ù¤ó�ïÝ÷�ªý�ð©ñ�ó�¨t÷$ó�T 3 µØò�õ�õ�ð<,©ûò�ó  ö}ó�ï�ò©¨  ª  ÷�$ó�¨}ï�ª«ð�ï�ò©ñ
"}ñ¬ð�ö�ó � ¨}ª/úï©ûð©ò¬ö}óUµ
k[87�nò�õ$ª5"}¨}ö]ð�ö}ó�"}ñÔð���87�d*�ó�õ$ð©ôiù]ð©õ�ð�÷�ò9ö]ð  ð  ó  ÷$õ$ó�ô@ð  ö}ò�ð+*©ô«ò�ñ�ó�õ$ð©ö}ò .
ð�ö}ª  ÷$õ$ª 1 "}ªIúï�ûð©ò_ó�ñ±»_ð©ö}ò�÷{ð©ö]ð_ó�ñ3¨}ò  K òÍ÷�õ$ð 1 ð©ô5&}ò�\ó�ð+/�"}ó�ô«ðN/�"}ó�¨]ð�÷K"}õ�ð©ôñ¬ó�¨t÷�ó  "}õ2*�óbö}ó  ò�õI÷$ó�ªò  
ª«¨�ö}ó�ù¤ó�¨}ö�ó�¨t÷�ó  ù]ð©õ$ð�ð  ñÔð  2 ð  å # ó å�� ö}ó["}ñ¬ðmñ¬ó  ñ¬ðgµ
k[87� 3



¡:¢5£L�¤�¥C¦#§!¨r©�ªpo
¨��I�&§ ¢9q �&�M¥C¨a�#� ¡ o[rgÛ ùAÜ

�J�E���x�w� M �V�|ÇT·�Ç ½/º|¼È¶t²�²�¶t²�·�ËcT¼�Ç ²Ù´�· � ´ � ºÔµ/´�±g´kj9Åt¹ ²|±@º�¶t²Î¼È²Î·¸²�¶t´�¹»ºt·�´�¼�½¾²)¶t²�À�Á�ÂÏ¶t´� Z¡�À
¢ o?q<£]Ã�ÄÏÀ�Á�Â�·�²�µ¾½{±ãºÈ¶t²�å&²�Ç©³�²t±O±OÇ¤l9Ç»¶t²¬Å�º�±ãº�½¾²�¶t²�µ
²�µ
´Ýå&´�Ç ½¾²©µ!¶t´�µI´�¹ ´}Õ³�Öº�²�´�´�µ¾½9Ëºm¹ÜÇR·þÇ ½/ºÈ¶t²
aºÍºt·�²©µ/½{±@ºÍ¶t´�¼�½{±@²�¶|ºÔ°;À�¶t²�À�`¥ !Ã



¡:¢5£L�¤�¥C¦#§!¨r©�ªpo
¨��I�&§ ¢9q �&�M¥C¨a�#� ¡ o[rgÛ y�ú

�J�E�z�L�w� c �þÁÍ´�µÞ·bº_á�l�Út±@ºOb}ÚÈ´�u�Ã§¦}×L·bºÈµbÅ�º�±ãºi )¡�À ¢ o ¢ o}Ã
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�J�E�z�L�w� � �þÁÍ´�µÞ·bº_á�l�Út±@ºOb}ÚÈ´�u�Ã§¦}×L·bºÈµbÅ�º�±ãºi )¡�À ¢ o?u ¢ Ã



¡:¢5£L�¤�¥C¦#§!¨r©�ªpo
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�J�E�z�L�w� � �þÁÍ´�µÞ·bº_á�l�Út±@ºOb}ÚÈ´�u�Ã§¦}×L·bºÈµbÅ�º�±ãºi )¡�À ¢ o?¨+o}Ã
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�J�E�z�L�w�5©h�bÁÍ´�µÞ·bº�á�l�Út±ãº�b}ÚÈ´�u�Ã§¦}×l·�ºÈµ�Å�º�±ãº}ª>²�¶�l©´ ¢ ¦]Ã



¡:¢5£L�¤�¥C¦#§!¨r©�ªpo
¨��I�&§ ¢9q �&�M¥C¨a�#� ¡ o[rgÛ y|¯

�J�E���x�w�'«w�,� µ}Ë²�³�±@²�¼�ºÈµ�³�²�·3¹ ²?l}É � (<\ ¹ ÊKm0o}Ã§o?q�Å�º�±ãºm½¾²�¶|º�ºVl�±ãºÈ¶t´�¶�Ç»µÞÅ�²�¼tË c ÑÈ´�¹�´�·¬r�Ã¤çl�±ãºÈ¶t´�²t±OÇ l�ÇR¼�ºt¹
¶t´�Ç µ}Ë²©³�±@²�¼�º�µ�Ë´bºtÅ�±«´�µ/´�¼�½/ºÈ¶|º�´�·p¹ ÇR¼tÛ�ºÈµuµ�Ë²�¹ Ç»¶|ºÈµ�×9´�¼7b}Ú�ºt¼�½¾²Ob}ÚÈ´bº�ÇT¼�½¾´�±fÅ©²�¹»ºÈ¶|º�Ë´_·¸²�µ¾½{±ãºÈ¶|º
´�· ¹ ÇR¼tÛ�ºÈµbÅ�²�¼�½�ÇT¹TÛ�ºÈ¶|º�µ�Ã



¡:¢5£L�¤�¥C¦#§!¨r©�ªpo
¨��I�&§ ¢9q �&�M¥C¨a�#� ¡ o[rgÛ y�é
µFð©õ$ðÔï�ò©¨|÷$ò�õ$¨}ð©õ¸ó  ÷$ó�ù}õIò 1 ô«ó�ñÔð . ð 1 õ$ªñ¬ò  ñ)ûð©ò�ö}ó�ö�ó�÷�ó�õ$ñ�ª«¨]ð�õ�ò 1 ª«¨}ð©õ$ª  ñ�ò�¨�ûð©òÔõIó  ò©ôý9ª«ö}ò�ó

ð©ö}ò�÷{ð©ñ�ò  "}ñ ý�ð©ô«ò©õ�ö}ómN7®@PRQ 1 {&ëÅ× . /�"}ó_õ$ó�ù�õ$ó  ó�¨t÷{ð¬ó�ñ ÷�ó�õ$ñ�ò  ö}ó 1 ª«¨`\ð©õIª@ð  ó�9&ó�÷�ª ý�ð  S »V¯n×MëÅì&×�T
"}ñëN�®@PTQ � ����� ê Ä&×�° 3 �  ÷{ð \ó�ðX9&õ$ðLúï©ûð�ò7ö}ó¬ùLò�¨t÷$ò  ¨}ò�^M87k±/�"}ó�ù¤ò  K "}ª)"}ñøó  ù}ð©ô'&]ð�ñ¬ó�¨|÷$ò7ó�ñ
e ����� ÷$ª«ù}ªïdð©ñ�ó�¨t÷�ó  "}ù¤ó�õIª«ò�õ�ðc× 3 {Î×vö}ó�ý9ªö}òÚËð*ù}õIó  ó�¨Fúï�ð�ö}óA"}ñ¬ðvï�ò�ñ�ù]ð©¨@&}ó�ªõ�ðv¨lûð©ònõ$ó  ò�ô ý9ª«ö]ð 3
^!ò�ñ ý�ó�õ$ó�ñ�ò  ¨�ò�^�ð©ù 3 Ø . ñ�ó  ñ�òÔï�ò�ñ N�®@PRQ 1 {AëÇ×Ô¨lûð©ò�ï�ò�¨  ó-*?"}ªñ¬ò  õ$ó�ù}õ$ò9ö�"�,�ª«õ�÷�ò©÷�ð©ô«ñ�ó�¨t÷�ó�ò
ð©ô«ð©õK*tð�ñ¬ó�¨|÷$òÍö}ò  ^M87k  ö}ò  ð+*©ô«ò�ñ�ó�õ$ð©ö}ò  ñÔð©ª  �Iò�ý�ó�¨  S  b¡�^²{ÎÓ&× Ø ó_ �¡_^²{ÎÓ@{ÎÓ?T 3

87ð©ªò�õ$ó  ö�ª  ï4"  K ûò�ó  _ ò 1 õ$óþò 1 ª«¨}ð©õ$ª  ñ�òm¨lûð©ò�õ$ó  ò�ô ý�ªö}ò�óþð  "]ð�ª«¨Mü�"³$ó�¨}ï�ª@ðÍù¤ò�ö}ó�ñ  ó�õ`ó�¨}ï�ò�¨�(
÷�õ$ð©ö}ò  ó�ñ´87ð©ô û ò�ý�Ñ]z�ª«¨}¨�ó�ï û ó�õ S Ä<×A×@{7T Ô ìA×³Ö . Ws"}õIô«óCÐrÑµ�>ò?"�÷ S {_ÒAÒAÓ�T Ô É Ø ÖFóÍó�ñ·¶�õ$ò+"}ù]ðÔóÝ÷þð©ô 3
S {_ÒAÒ@{7T ÔÊØ |<Ö 3

 ¸òR/�"}ó  óÙõ$ó�9&ó�õ$ó(Ëð�µ
k[87� SD¸�S å TKT . ð©ö}ò�÷{ð©ñ�ò  "}ñÔð�ô«ó�ªgö}ó�ù¤ò©÷�$ó�¨}ï�ª@ð¹/�"}ó 1 õ�ð©ö}ð . ï�ò�ñ�ö}ò�ª  
ý�ð©ô«ò©õ$ó  ö�ª  ÷$ª«¨t÷�ò  ö}óþóS¯�ùLò9ó�¨t÷$ó S : T �

W :n1 {Aëp|A×�ó�ñº"}ñ ö}ò�ñ�\% ¨}ªò¬ó�ñ ñ¬ð  K ð»/�"}ó  ó4*?"}õ$ð©ñ¬ó�¨t÷�óm¨lûð©ò[\ó�ö}ª«õIó�÷{ð�ñ¬ó�¨|÷$óÍò 1  ó�õ/ý©ð�ö}ò»(
×MëÇ×AÓ 'eå)(<åaæ¿' ×Më Ø ×Mï

W ×MëÊÉ6× '�:v' |MëÇìA×mù]ð©õ�ð å ¯ø×Më ØUåaæ 3

�  ÷�ó  ý�ð©ô«ò©õ$ó  ö}ó :  ûð©ò7ï�ò�¨  ª  ÷$ó�¨t÷�ó  ï�ò�ñ�ð  ö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûò�ó  ù]ð©õ�ð�ð�ª¨}ï�ôª«¨]ðLúï�ûð©ò�ö]ð���8��Ïó
µ
k[87�*ö}óþý�\ð�õ$ª«ò  M ª  ÷�ó�ñÔð  ó  ÷$ó�ô@ð�õ$ó  S ¶þõIò?"}ù]ð S Ä&×A×6Ä?T ÔÊØAØ Ö¼T 3

®½� *+"}õ�ð}| 3 {Î×�ñ¬ò  ÷�õ$ðÔð�ý©ð�õ$ª@ð¤úï©ûð©ò�ó�ñ æ S e ����� T`ö�ó�ý9ª«ö}ò(Ëð¬ý�ð©õ$ª«ðLúï©ûð©ò�ó�ñ : ö}ó�¨t÷$õ$òÙö}ò¬ö}ò�ñ�\% ¨}ªòù¤ó�õ$ñ�ª÷$ª«ö}ò 3;®! �¾ �  ñ¬ò  ÷�õ$ð©ö]ð  ¨�ó  ÷�ð � *?"}õ�ð^9&ò�õ$ð©ñ¿*©ó�õ�ð�ö]ð  ï�ò�ñäÄ&×A×A×�ó  ÷�õIó�ô«ð  S ï�ò©¨  ª  ÷�ó�¨t÷�ó  ï�ò©ñ
¨}ò  2 ð  ò 1  ó�õ/ý©ð¤úï©ûò�ó  T�ù]ð©õ�ð�"}ñ¬ðÙùLò©ù�"}ô@ð¤úï©ûð©òÙï�ò�ñ ô«ò+* SE� T 1 Õ 3 ÓA× . z 1 × 3 ×A×AÓ . S e  eÁ�~ T C 1 {ÎÓMë Ø × .
� S Ï)(f�[T 1 × 3 × Ø ó�N�®@PRQ 1 {AëÇ×A× 3þ®! 1 ð©õ$õ$ð  ö}ómó�õ$õ$ò  ï�ò�õIõ$ó  ùLò©¨}ö}ó�ñ Ëð  ü�"�÷K"]ðLúï�ûò�ó  ù¤ò�ª  2 $ò�¨}ªïdð  ö}ó
{d�¿ó  ùLó�õ�ð©ö}ð  ù}ð©õ�ðmï�ò©¨|÷�ð+*�ó�ñ ö}óþó  ÷$õ$ó�ô@ð  ó�ñ ïdð©ö]ðmª¨|÷$ó�õ/ý©ð�ô«òmö}óþñ¬ð+*�¨}ª ÷#"}ö}ó 3



¡:¢5£L�¤�¥C¦#§!¨r©�ªpo
¨��I�&§ ¢9q �&�M¥C¨a�#� ¡ o[rgÛ y�«

�J�E���x�w�q��Àh�ÍÀl²�·_Å©²|±½/º|·¸´�¼�½¾²_¶t´bæ S e ����� T�³�²�·Ïº�Ñ�º�±OÇ»ºLÕ³�Öº�²þ¶t´ : ÃÁ`�µ/½/ºÈµ_��Âtµ�å&²t±ãºt·�³�²�¼Èµ¾½{±fÚ�Ë c ¶|º�µg³�²�·
Ã q?q?q�´�µ¾½{±@´�¹»ºÈµmÚ�½�ÇR¹ÜÇ ä�ºt¼È¶t²<fBµI´�¹ ²?l�É � (�\ ¹ ÊKm0n}Ã§o?q�×Qrtm0q}Ã§q?q?o�× S e  eÁ�~ T C 1 {ÎÓMë Ø ×�×Z`�ÉKegf
hgÊKm0q}Ã§q+£)´�N7®@PRQ 1 {AëÇ×A×}Ã�ç�µmÐ�º�±f±@º�µþ¶t´�´�±O±@²7³�²t±f±@´�µÝÅ©²�¼È¶t´�· º»Ä¤Ú�½{Ú�ºLÕ³�Ö²�´�µmÅ�²9Ç»µ/µ�è²�¼�Ç ³dºÈµ
¶t´�¼�½{±«²¬¶t´L{d��Ã



Å �Í�ÇÆÈ �xÉÎ��� Ê

ËÍÌRÎOÎNÏ�Ð ÌRÑÒ�Ï:Ó Ô²Ì Ï�Ñ ÕÏ�Ö@×�Ó0Ì

�  ÷$ó7ïdð�ù;\% ÷K"}ô«ò�ð©ù}õIó  ó�¨t÷{ðvð  9&ó�õIõ�ð©ñ�ó�¨t÷�ð  ö�ó�ð©¨`\ð�ô«ª  ó�ö}ó�¨�ò  K ò  ö]ð�ö}ò  -. ï�ð©ù]ð+,�ó  ö}ó7ò 1 ÷�ó�õ�ª«¨�(
9&ò�õIñÔðLúï�ûò�ó  X ò 1 õ$ó�ª«ö]ð©ö�ó . ñ�ó�÷{ð�ô«ª«ï�ª«ö]ð�ö}ó . ö}ª  ÷<$ð©¨}ï�ª@ð . ðdý©ó�õ$ñ�ó�ô5&]ð©ñ�ó�¨t÷�ò�ó�9D"}¨>úï©ûð©ò�ö}ó�ñ¬ð  K ð�ó�ñ
ð+*�ôò�ñ�ó�õ�ð�ö}ò  õ$ªï�ò  43  ¸ó  K ó  ó�¨t÷$ª«ö}ò . 1 "  ï�ð©ñ�ò  õIó�ï-"�ùLó�õ�ð©õÍò7ñY\ð³¯�ªñ¬ò)ùLò  K \% ý�ó�ôuö}óÔª«¨@9&ò�õIñÔð¤úï©ûò�ó  ö}ª  ù¤ò�¨;\% ý©ó�ª  ¨�ò¬ù}ô«ð©¨}ò�ö}òÔ^M87k . ñÔð�ª  ó  ùLó�ï�ª � ïdð©ñ�ó�¨t÷$ó_ó�ñ  "]ð»8�a 3 ^!ò�ñ�ò�¨�ûð©ò¬ù¤ò9ö}ó�õIª@ðmö}ó�ª¶¯�ð©õ
ö}ó  ó�õ . ð)ª¨|÷$ó�õIù}õ$óÝ÷{ðLúï�ûð©ò�ö�ó¬ï�ò�ñ¬ò  ó�ñ¬ð©¨}ª59&ó  ÷�ð©ñ ó  ÷{ð  ª¨@9&ò�õ$ñ¬ðLúï�ûò�ó  ó�ñØ"}ñ�^M87kîò 1  ó�õIý�ð©ö}ò
1 ó�ñ ï�ò�ñ�ò�ò�ö�ó  ó�¨tý�ò�ô ý�ªñ¬ó�¨t÷�ò�ö}óM9&ó�õ$õ$ð©ñ�ó�¨t÷{ð  ï�ð©ù]ð+,�ó  ö}ó�ò 1 ÷�$ó�(Bô@ð  4. ÷�ò�õI¨]ð©õ$ð©ñL(  óu¨]ð�÷#"�õ�ð©ôñ¬ó�¨|÷$ó
"}ñ ö�ò  ù}õ$ª¨}ï�ªù]ð©ª  ò 1 �Ió�÷$ªý©ò  ö}ò¬¨�ò  K ò�÷$õ�ð 1 ð�ô'&}ò 3

® 8�a�ò 1  ó�õIý�ð©ö}ð�ö}ó!"�ñÓð+*�ô«ò©ñ¬ó�õ�ð©ö}òþ¨}ò_ù}ô@ð�¨}ò_ö�òm^M87k \ó_"}ñ¬ð_ö}ª  ÷�õIª 1 "�ªIúï©ûð�ò 1 ª«ö}ªñ¬ó�¨  ªò�¨]ð©ô
ö}ó�ù¤ò�¨t÷�ò  ð<9&ó�÷�ð©ö]ðbù¤ò�õ�"}ñ¬ð  \ó�õ$ªó�ö}ó�ó�9&ó�ª÷$ò  ïtó�¨t÷�õ$ó�ó�ô«ó  ö}ó  ÷{ð©ï�ð©ñL(  ó�ò 1 ª«¨]ð©õIª  ñ¬ò¸¨lûð©ò�õ$ó  ò�ô ý9ª«ö}ò .
ð  ª«¨}ï�ó�õ/÷�ó-,�ð  9&ò©÷�ò�ñ*\ó�÷$õ$ªïdð  ó`ò  ù}õ$ò9ï�ó  K ò  ó  ÷�ò9ï;\ð  ÷�ªï�ò  ¨]ðþï�ò�¨t÷�ð+*�ó�ñ ö�ó¸ó  ÷�õIó�ô«ð  -3 kbó  K ð69&ò�õIñÔð .
 "}ð�ï�ò�õ$õIó�÷{ðþª«¨t÷$ó�õ$ù�õ$ó�÷�ðLúï©ûð�ò_ö}óÝý�ó�ô«óÝý©ð�õ�ó�ñ ï�ò©¨|÷�ðþ÷�ð©ª  ó�9&ó�ª ÷�ò  4.� ò 1 ùLó�¨]ð�ö�ó�ó�õ$õIò_¨]ðþö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûð©ò
ö}ò  ù]ð�õ�$ð©ñ�ó�÷$õ$ò  9/\%  ª«ï�ò  ö}ò  I ª  ÷$ó�ñ¬ð  -3® ñÔð©¨�ó�ª«õ$ðÎñÔð©ª  O ªñ¬ù�ô«ª � ïdð©ö]ð�ö}ó7ð�¨]ð©ô«ª5,dð©õÍð�87anö}ó>"}ñ ð+*©ô«ò�ñ�ó�õ$ð©ö}òÏ\ó�9-ð+,+$ó�(�ô«ðÎö}ó�9&ò�õ$ñ¬ð
"}¨}ªö}ª«ñ�ó�¨  ª«ò©¨]ð©ô . ò?"  ó;�$ð . õ$ó�ö@"�,�ª¨}ö}ò�ð)ö}ª  ÷�õIª 1 "}ª/úï©ûð©ò�ö}ó�ù¤ò�¨t÷�ò  ¨}ò7ù�ô@ð©¨}ò)ö}ò7^M87k ðX"}ñÔð�ö}ªÙ(
ñ�ó�¨  ûð©ò7ð�÷�õ�ðdý�\ó  ö}óV"}ñÔð�õ$ó�ô@ðLúï�ûð©ò)ï�ò�õ;(�ñ¬ð+*�¨}ª ÷#"}ö}ó 3  �ó  ÷�ó  ó�¨t÷�ªö}ò . ò7ñ \ó�÷$ò�ö}ò�ñ¬ð©ª  ÷$õ�ð©ö}ªï�ªò�¨]ð©ô
ù]ð©õ$ð7ð7ò 1 ÷�ó�¨Fúï©ûð©ò7ö}ò  ù}ð©õ�$ð©ñ�ó�÷$õ$ò  *�ôò 1 ð©ª  ö�ó}"}ñ  ª  ÷�ó�ñÔð SE� . � . S e  Á�~ T C óÔ� S Ï)(B�0TKTÎ\óÔòð7�2"  ÷�ó�ý9ª  "]ð©ôLö}óbª  \ò�ï�õ$ò�¨]ð  S a9ó�ï 3 É 3 { 3 {7T 3 �  ÷�ó�ñ*\ó�÷$ò�ö�ò_÷�ó�ñ ð�*�õ�ð©¨�ö}ó!9-ð©ï�ª«ô«ªö]ð©ö}ó`ö}ó  ó�õ  ª«ñ�ù}ôó  -.
ù¤ò�õ9\ó�ñ ïdð©õIó�ï�ó_ö}ó6"}ñ ï�õ$ª ÷�\ó�õIª«ò�ò 1 �IóÝ÷�ª ý�ò�ù]ð©õ�ð�ö}óÝ÷�ó�õIñ¬ª¨]ð©õ`ðL/�"]ð©ô«ªö]ð©ö}ó�ö�òÔð7�2"  ÷�ó 3 kbó  K ðJ9&ò�õIñÔð .
ð  ñ�ó�ô5&}ò�õIó  ! ò�ô'">úï©ûò�ó  ö}ó�ù¤ó�¨�ö}ó�ñ ö�òÛÚIò�ô5&}ò?ÜÔö�òÙùLó  /�"}ª  ð©ö}ò�õ�ó  ûð©òÙñN"}ª÷�ð  ý©ó-,�ó  ö}ó-*©ó�¨}ó�õ�ð©ö]ð  -3
® ª¨}ö]ðÙó�ñ õIó�ô«ðLúï©ûð©ò)ð©ò  ù}ð©õ�$ð©ñ�ó�÷$õ$ò  *�ôò 1 ð©ª  -. "�ñ ñ \óÝ÷�ò9ö}ò�ö}ó�ð©¨`\ð©ôª  ó�ð�ô÷�ó�õ$¨]ð�÷�ªý©ò�ñÔð©ª  /�"]ð©¨t÷�ªÙ(
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� ïl\ð�ý�ó�ô�ó � ö}ó�ö�ª'*�¨}òaËð  ò 1  ó�õIý�ðLúï�ûò�ó  \ó�ð�ï�ò�ñ�ù]ð©õ�ð¤úï©ûð©ò_ó�¨t÷�õIó�ô«ª¨�&]ð  Þ� ö@"}ï�ª«ð©ª  S a9ó�ï 3 É 3 { 3 Ä?T S a9÷$ó�÷  ò�¨
ÑåW�ð�õ$õ$ª  S {ÎÒAÓ&Ó�T Ô Õ<Ò<Ö . 8�ª5*?&}ó�ô«ô;ó�÷�ð©ô 3 S {_ÒAÒAì�T Ô ì Ø Ö¼T_æç"]ð�¨}ö}òÔòÔð  K "}¨t÷�ò�\ó_ðJ9D"}¨Fúï©ûð�òÔö}ó�ñÔð  K ð�ö}ò
 ª  ÷$ó�ñ¬ðN"�÷�ªô«ª5,dð�(  ó�ª«¨tý�ð©õ$ª«ð�ý©ó�ôñ¬ó�¨|÷$óbð�ö�ª  ÷$õ$ª 1 "}ªIúï�ûð©ò�ö�òÍ¨b\"}ñ�ó�õ$ò�ö}óbó  ÷�õIó�ô@ð  /�"]ð©¨t÷�ò�Ëð�ñ¬ð+*�¨}ª ÷#"}ö�ó
S a9ó�ï 3 É 3 Ä?T 3 �
¨t÷$õ$ó�÷�ð©¨t÷�ò . ð¬ï�ò�¨tý�ó�õ  ûð�òÙö}ó_ô5"}ñ�ª«¨}ò  ª«ö]ð�ö}ó�ó�ñ ñ¬ð  K ð¬ù]ð  2 ð�¨}ó�ï�ó  K ð©õ$ª«ð©ñ�ó�¨t÷�óÍù¤ó�ô«ð
ð©ö}òLúï©ûð©ò)ö}óV"}ñÔð�ª«ö}ð©ö}ó�ó¬ñ�ó�÷�ð©ô«ªï�ªö]ð©ö}óÍù}ð©õ�ð)ð)ù¤ò�ù�"�ô@ðLúï�ûð©ò�ö�ó¬ó  ÷�õIó�ô«ð  -. ï-"��$ð)ª«¨}ï�ó�õ/÷�ó-,�ð  ò�ñÔð�ö]ð
ð©ò 1 ª¨]ð©õ$ª  ñ�òm¨lûð©ò�õ$ó  ò�ô ý9ª«ö}ò�ù¤ò�ö}ó0*©ó�õ�ð�õ�ó�õ$õIò  ï�ò�¨  ª«ö}ó�õ]\ð�ý©ó�ª  ¨}ð�ò 1 ÷�ó�¨>úï©ûð©ò�ö]ðO9D"}¨Fúï�ûð©ò¬ö�ó�ñ¬ð  2 ð
S ¶�õIò?"}ù]ðmó�÷¸ð©ô 3 S {_ÒAÒ@{7T ÔÊØ |³Ö . ö}ó_¡�õ$ª��  óÝ÷�ð©ô 3 S Ä&×A×6Ä 1 T Ô Ä Ø Ö¼T 3

è¸ñ¬ð�ñÔð�¨}ó�ªõ�ð!ñ¬ð©ª  ¥ ò �� ÷�ªïdð©ö]ð�ù}ð©õ�ð�óS¯9÷$õ�ð©ªõlª«¨@9&ò©õ$ñ¬ðLúï©ûò�ó  ö}óÞ"}ñ ^M87k ùLò9ö}ó  ó�õ³9&ó�ª ÷{ð�ð�÷$õ�ðdý
\ó  
ö}ó_"}ñÓñ \óÝ÷�ò9ö}ò6/�"�ó  ª«ñO"}ôó`¨�"�ñ¬ó�õ$ª«ï�ð©ñ�ó�¨t÷�ó�ò_ù�õ]\ò�ù}õIª«ò�^M87k . ï�ò�¨@9&õIò�¨t÷{ð©¨�ö}ò�ò 1 �Ió�÷�ª ý�ð©ñ¬ó�¨t÷�ó`ñ¬ò�(
ö}ó�ô«ò  ï�ò�ñ ðÔò 1  ó�õIý�ðLúï�ûð©òÙù¤ò�õbñ�ó�ª«ò¬ö}óÍó  ÷{ð�÷�\%  ÷�ªïdð  ö�óÍï�ò�ñ�ù]ð©õ$ðLúï©ûò©ó  ö}ó�ö}ª  ÷�õ$ª 1 "}ª/úï©ûò�ó  1 ªö}ª«ñ�ó�¨�(
 ªò�¨]ð©ª  ö}ó�ùLò©¨|÷$ò  -3 �>ð©ª  ñ \ó�÷$ò�ö}ò  �}\ðÙý©ó�ñ  ó�¨}ö}ò�ó�ñ�ù}õ$ó4*tð©ö}ò  ï�ò�ñ  "}ï�ó  K ò7ù]ð©õ�ð�ð�ð©¨`\ð�ô«ª  ómö}ò
&}ª  ÷x\ò©õ$ª«ï�ò¿ö}óX9&ò©õ$ñ¬ðLúï©ûð©ò¿ó  ÷�ó�ô@ð©õ�ö}ó�¨t÷�õ$ò�ö}óX*tð©ô�\ð°¯�ª«ð  ù}õ}\ò<¯�ª«ñ¬ð  -. ò�¨}ö}ó \ó�ùLò  2 \% ý�ó�ô�õ$ó  ò�ô ý�ó�õ¬ª¨}ö}ªé(ý9ª«ö�"}ð©ô«ñ�ó�¨t÷�ó¬ð  ó  ÷$õ$ó�ô«ð  S ¡�ð©ôô@ð©õ/÷þó�÷Íð©ô 3 S {ÎÒAÒ&ì�T Ô |A×<Ö . ¡þð©ô«ô«ð©õI÷þóÝ÷�ð©ô 3 S {ÎÒAÒAÒ�T Ô |@{�Ö . W¸ó�õ$¨]ð©¨�ö}ó-,
ó�÷Íð©ô 3 S {_ÒAÒAÒ�T Ô |&ì<Ö . W¸ó�õI¨]ð©¨}ö�ó-,Ùó�÷Íð©ô 3 S Ä<×A×A×�T Ô |AÕ³Ö . ÷�ð�ý9ªó�ôgó�÷mð�ô 3 S Ä&×A×<É�T Ô É6ì<Ö¼T . 1 ó�ñëï�ò�ñ¬ò�¨]ð
ù}õ}\ò�ù}õ$ª«ð���ª@ð�( ¾ \ð©ï�÷$ódð . ò©¨}ö}óÍð�ï�ò©¨|÷�ð+*�ó�ñ ö}ó�ó  ÷�õIó�ô«ð  ó�ñU"}ñÆ^M87k ù¤ò9ö}ó  ó�õ/ý�ªõ¸ö�ó�ýL\% ¨�ï-"}ôò¬ù]ð�õ�ð
 "}ð�ó  ÷�õ2"�÷#"�õ�ð¬óþù]ð�õ�ð�ðL9D"}¨>úï©ûð©ò�ö}óþô'"}ñ�ª«¨�ò  ªö]ð©ö}óbö�ó  ó-"  ï�ò�ñ�ù¤ò�¨}ó�¨t÷$ó  ó  ÷$õK"�÷K"}õ�ð�ª  S ¶�ó�õ 1 ó�õ¸óÝ÷
ð©ô 3 S Ä<×A×@{7T ÔÊØ {�Ö¼T 3�® ôÝ\ó�ñ ö�ª  K ò .� ª«ñN"}ô@ðLúï�ûò�ó  ¨�\"}ñ�ó�õIª«ï�ð  ö}ó�ñ�ò�¨  ÷�õ$ð©ñ ò�ù¤ò©÷�ó�¨}ï�ª«ð©ôxö}ó`÷{ð©ª  ñ*\ó�÷$ò�ö�ò  
ù]ð©õ$ð�ð�ö�ó�÷�ó�õ$ñ�ª«¨]ð¤úï©ûð©ò�ö]ð���87�*ó�ñ ð<*�ô«ò�ñ�ó�õ$ð©ö}ò  S ¾ ð  ÷$ó�¨}¨�ó�÷�Ñ �gð©ôô  (¾¡�ð 1 ð+"}ö S {ÎÒAÒAÒ?T ÔÇØ ì³ÖYT 3

 ¸ò�ïdð  ò�ö}ò�ù}õ$ó  ó�¨t÷$ó_÷�õ$ð 1 ð©ô5&}ò . ò�¨}ö}óþó  ÷{ð�ð 1 ò�õ$ö}ð+*�ó�ñ \óþð©ù}ô«ªïdð©ö}ðfËði87a . ó  ùLó�õ�ð©ñ�ò  ù¤ò©÷�ó�¨�(
ï�ª«ð©ô«ñ�ó�¨t÷$ó  ó�õ$ñ�ò  ï�ð©ù]ð+,�ó  ö}ó�ò 1 ÷�ó�õbù]ð©õ$ð»"}ñ ð+*�ôò�ñ¬ó�õ�ð©ö�ò  ªñO"}ô ÷{ð©¨}ó�ð©ñ�ó�¨t÷�ó  ó4"  ù]ð©õ7$ð©ñ¬óÝ÷�õIò  
*�ôò 1 ð©ª  S /�"�ó�ð<9&ó�÷�ð©ñ ð  ùLò  ªIúï�ûò�ó  ö}ð  ó  ÷�õ$ó�ô@ð  ï�ò�ñ�òR"}ñø÷�ò9ö}ò�T_ó  "]ð�9D"}¨Fúï�ûð©òÎö}óÙñ¬ð  K ð S /�"}ó
ª«¨�ü�"}ó�¨�ï�ª@ð�ù}õIª«¨}ï�ª«ù]ð©ôñ¬ó�¨t÷�ó�¨]ð�ö}ª  ÷�õ$ª 1 "}ª/úï©ûð©ò�ö}ò¬¨b\"}ñ¬ó�õ$ò�ö}ó_ó  ÷$õ$ó�ô@ð  ó�ñ±9D"}¨>úï©ûð©ò¬ö]ð¬ñ¬ð+*�¨}ª ÷#"}ö�ó�T .
 ó�¨}ö}ò�ó  ÷{ð  ö}ó�÷$ó�õIñ¬ª¨]ðLúï©ûò©ó  9&ó�ª ÷{ð  ö�ó)"�ñÔð�ñ¬ð©¨}ó�ª«õ�ð�ò 1 �Ió�÷$ªý�ð�ó�ï�ò9ó�õ$ó�¨t÷�ó  ï�ò©ñ ò  ó49&ó�ª÷�ò  ª«¨}ó�õ$ó�¨t÷$ó  
ËðÙò 1  ó�õIý�ðLúï�ûð©ò 3 kbóÝý�ªö}ò)ð©ò�*�õ$ð©¨}ö}ó�¨�\"}ñ�ó�õIòÙö}ó�ù]ð©õ�$ð�ñ¬óÝ÷�õ$ò  S ì�T�ó�ËðÙñ¬ð©¨}ó�ªõ�ðÔï�ò�ñ�ò)ó�ô«ó  0 ó�ñÔð7(
¨}ªé9&ó  ÷�ð©ñ ¨}ò�^M87k . ð�ð©¨`\ð©ôª  ó}9&ò�ª�ö}ª ý�ªö}ª«ö}ð�ó�ñüö�"]ð  óÝ÷{ð©ù}ð  -. ï�ò�ñ�ò�ï�ò�ñ�ó�¨t÷{ð©ö�ò�¨]ð�a�ó�ï 3 | 3 Ä �
ó�÷�ð©ù]ð S {7T[(�ö�ó�÷�ó�õ$ñ�ª«¨]ð¤úï©ûð©òÎö}ò  ÉÎù]ð©õ7$ð©ñ¬óÝ÷�õIò  *�ôò 1 ð©ª  ï�ó�÷�ð©ù]ð S Ä?T[(þö}óÝ÷�ó�õ$ñ�ª«¨]ðLúï�ûð©ò�ö]ð�µ
k[87� 3
��¨@9&ó�ô«ª',�ñ¬ó�¨t÷�óÔò 1 ª«¨]ð�õ$ª  ñ¬ò)¨lûð©ò7õ$ó  ò�ôý9ªö}ò7¨lûð�ò¹9&ò�ªgö}ó�÷$ó�õ$ñ�ª«¨}ð©ö}ò7ñ�ó  ñ¬ò7ó�ñ�¨}ò  K ð�ð©¨`\ð�ô«ª  ó]Ä�k .
 ó�¨}ö}ò_ð©ù¤ó�¨]ð  ª¨}ï�ò�õIùLò©õ�ð©ö}òþð�ò�^M8�k  ï�ò�ñê"�ñÔð0&}ªù`\ò©÷�ó  ó�ï�ò�¨  ª  ÷$ó�¨t÷�ó�ï�ò�ñê"}ñÔð[8���ôò�ï�ð©ô«ñ�ó�¨t÷�ó
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\"}¨}ªïdðÍù]ð©õ$ðÍ÷�ò9ö]ð  ð  ó  ÷�õIó�ô@ð  ù}ð©õ$ó�ð©ö]ð  ð©ôódð�÷$ò�õ$ª«ð©ñ¬ó�¨t÷�ó 3
��ý�ªö}ó�¨t÷$ó�ñ�ó�¨t÷�óI/�"}óI"}ñ¬ðbð©¨`\ð©ôª  ó!ó�ñpö�"]ð  ö�ª«ñ�ó�¨  ûò�ó  ö�ó�ý�ó  ó�õ�õ$ó�ð©ô«ª5,dð©ö}ð�ï�ò�ñ½"}ñpð©ô'*�ò©õ$ª÷$ñ¬ò

ö}ó>*�ó�õ�ðLúï�ûð©ò¿ö}ó�^M87k  ð�õI÷�ª � ï�ª«ð©ª  õ$ó � ¨]ð©ö}ò�ò  " � ï�ª«ó�¨t÷�ó)ù]ð©õ�ð¿ð©ï�ò�ñ�ò�ö]ð�õmð  ïdð©õ$ð©ï�÷$ó�õ�\%  ÷$ª«ï�ð  ö]ðö}ª  ÷�õIª 1 "�ªIúï©ûð�ò 1 ªö}ª«ñ�ó�¨  ª«ò©¨]ð©ôlö}ó�ùLò�¨t÷$ò  -. ð<9&ó�÷�ð©ö]ð�ù}õ$ª¨}ï�ªù]ð©ô«ñ�ó�¨t÷$ó_ù¤ó�ô«ð  ª¨}ï�ó�õI÷$ó-,dð  9&ò©÷$ò�ñ \óÝ÷�õIª«ïdð  
ó¿ùLó�ô«ò 1 ª¨]ð©õIª  ñ�ò*¨lûð©ò õIó  ò©ôý9ª«ö}ò 3 ® ôÝ\ó�ñ ö}ª  K ò . ù¤ò�õÙ¨lûð©ò ï�ò�ô@ð©ù  ð©õ�ð  ó  ÷�õIó�ô«ð  ö}ò�^M87këó�ñ
"}ñ¬ð_ö}ªñ¬ó�¨  ûð�ò . ð�ð©¨`\ð�ô«ª  ó:Ä©kÏ÷�ó�ñÓð�ö}ó  ý�ð©¨t÷{ð+*©ó�ñÓö}ó�ö�ª«ñ�ª«¨�"}ª«õ  ª'*�¨�ª � ï�ð�÷�ª ý©ð�ñ¬ó�¨|÷$ó�ð_ó  ÷{ð�÷d\%  ÷�ª«ï�ðö}ó�ï�ò�¨t÷{ð+*©ó�ñ�¨]ð7ï�ò©ñ¬ù]ð�õ�ðLúï�ûð©ò7ó�¨|÷$õ$óÙñ�ò�ö�ó�ô«ò)ó�ò 1  ó�õ/ý�ðLúï©ûð©ò .x ò+9&õIó�¨}ö�ò¿ð©ª«¨}ö}ð�ñ¬ð©ª  ï�ò�ñ�ó49&ó�ª÷$ò  
ó  ÷�ò9ï;\ð  ÷�ªï�ò  43 �  2 ò¿ð©ï�ð 1 ð  óÔ÷�ò�õI¨]ð©¨}ö�òR"}ñëôª«ñ�ª÷�ð©ö}ò�õ�¨]ð�÷#"}õ$ð©ô!ù]ð�õ�ð7ò�ó�ñ¬ù�õ$ó-*©òÎö}ó  ÷�ó�÷�ªùLò�ö}ó
9&ó�õIõ�ð©ñ�ó�¨t÷�ð . õ$ó  ÷$õ$ª«¨@*�ª«¨}ö�ò  "]ð�ð©ù}ô«ªïdðLúï�ûð©òmð¬^M87k  õ$ªï�ò  ó�ñ ó  ÷�õ$ó�ô@ð  S S�ë ® +Nìê Ø ×&×�T 3

µFð©õ$ð¬÷�ó  ÷�ð©õ$ñ�ò  ð  ù¤ò©÷�ó�¨}ï�ª«ð©ô«ªö]ð©ö}ó  ö�óÍïdð©ö}ði9&ó�õIõ�ð©ñ�ó�¨t÷{ð�ö}óÍð�¨`\ð©ô«ª  ó � ,�ó�ñ¬ò  ò}/�"}óÍïí&}ð©ñÔð7(
ñ�ò  ö}ó�óS¯�ù¤ó�õIª«ñ�ó�¨t÷�ò  ï�ò�¨t÷�õIò�ô@ð©ö�ò  -. /�"}ó�ï�ò�¨  ª  ÷�ó�ñ ó�ñ  " 1 ñ�ó�÷$ó�õ�Ëð¿ð©¨`\ð©ôª  ó»"}ñ¬ð�8�a:*�ó�õ$ð©ö]ð
ð©õ/÷�ª«ï�ª@ð©ôñ¬ó�¨t÷�ó�ï�ò�ñ�ò>9&ò  K óV"}ñ¬ðÙò 1  ó�õIý�ðLúï�ûð©ò 3 kbó  K ð>9&ò©õ$ñ¬ð . ï�ò�ñ�ò�ï�ò�¨@&}ó�ï�ó�ñ�ò  ö�ó¬ð�¨|÷$ó�ñ)ûð©ò)ò  
ý�ð©ô«ò©õ$ó  ö}ó  ó4"  ù]ð©õ7$ð©ñ�ó�÷�õIò  ö�ó�ó�¨t÷�õ$ð©ö]ð . ù¤ò9ö}ó�ñ�ò  ö}óÝ÷�ó�õ$ñ�ª«¨]ð©õFð!/�"]ð©ôª«ö]ð©ö�ó!ö]ðbõIó  ù¤ò  ÷{ðbö}ó�ï�ð©ö]ð
ñ \ó�÷�ò9ö}ò 3F® ù}õIòÈý©ó�ª ÷{ð©ñ�ò  ð_ù}õ]\ò�ù�õ$ª@ð6*�õ�ð�ö}ó�ö}ó�ñ¬ò9ö}ó�ôò  "  ð©ö}ð  ¨]ðÍð�¨`\ð©ô«ª  ó�ö}ò  ð<*�ô«ò�ñ�ó�õ$ð©ö}ò  ù]ð�õ�ð
õ$ó�ð©ô«ª5,dð©õu÷{ð©ª  óS¯�ùLó�õ$ªñ¬ó�¨|÷$ò  -3
Ê�þ�î ï ���Nð�� ��������í �����Vñ��Í	dí
òsó2ô)ó2ô õAö�÷çø�ù�ú�ûsü�ø@÷çýZþiÿ0ú²ü;ø���������	� ýÞø
� ÷$õ�ð©ö}ªï�ªò�¨]ð©ô�ñ \óÝ÷�ò9ö}ò�ö}ó¸ð7�2"  ÷$ó  ý9ª  "}ð©ô]ö}ó`ª  \ò�ï�õIò�¨]ð  ÷$ó�ñÓð0*�õ�ð�¨}ö}ó�ý�ð©¨t÷{ð+*�ó�ñ  ò 1 õ$ó�ò  ö}ó�ñ¬ð©ª  
ù¤ò�õ  ó�õ�ö�óç9�\ð©ï�ªôló�õ]\ð©ù�ª«ö]ðmð©ù�ô«ª«ï�ðLúï©ûð�ò 3 ��¨t÷�õ$óÝ÷{ð©¨t÷$ò . ùLò©õ�¨lûð©ò�ùLò  K "�ª«õ�¨]ð  "}ð�ó  K $ó�¨}ï�ª@ði"�ñ ï�õIª÷�\ó�õ$ªò
ò 1 �IóÝ÷�ª ý�òvù]ð�õ�ð�/�"]ð�¨|÷$ª � ï�ð©õ�ð�/�"]ð©ô«ªö]ð©ö}ó)ö}ò�ð7�2"  ÷$ó . ñO"}ª ÷{ð  ý©ó-,�ó  ð  » ò�ô'">úï©ûò�ó  ð©ï�ð 1 ð©ñ  ó�¨}ö}ò
ö}ó4*�ó�¨}ó�õ�ð©ö}ð  óbö}ó�ùLó�¨}ö}ó�¨t÷$ó  ö}óç/�"}ó�ñ ð  ó�¨}ï�ò�¨t÷$õ�ð 3�® ôÝ\ó�ñ3ö}ª  K ò . ó  ÷�ó�ñ \ó�÷$ò�ö}ò�÷�ó�ñ ö}ª � ï-"}ôö]ð©ö}ó  
ù]ð©õ$ðÙô«ª«ö}ð©õ�ï�ò�ñ ò�ó49&ó�ª÷$ò)ö�ò 1 ª«¨]ð©õIª  ñ¬ò�¨�ûð©òÙõ$ó  ò�ô ý�ªö}ò . /�"}ó�ð©ô«ð©õK*tðÔð 87a  ª  ÷$ó�ñ¬ð�÷�ªïdð©ñ�ó�¨t÷$óÍ¨]ð
ö}ªõ$ó�úï�ûð©ò¿ö}òÎý�ó�õ$ñ�ó�ô'&�ò . /�"}ó 1 õ�ð�¨}ö}ò�"�ñÔð  ª«ñ�ó�÷�õIª@ð�ó  ù¤ó�õ�ð�ö]ð  ª«ñ�ù}ô«ó  ñ�ó�¨t÷�óÙù¤ó�ôòÎó  ù]ð©ô'&}ð©ñ¬ó�¨t÷�ò
ö}óÝý�ªö}ò�Ëð  ª«¨}ï�ó�õ/÷�ó-,�ð  9&ò©÷�ò�ñ*\ó�÷$õ$ªïdð  S Ws"}õIô«óSÐ.Ñê�Øò?"�÷ S {_ÒAÒAÓ�T Ô É Ø Ö¼T 3
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ù]ð©ª¨}ó�ô S ð�T!ñ�ò  ÷$õ�ðmðmª  \ò�ï�õIò�¨]ðÍï�ò�õ$õIó  ù¤ò�¨}ö�ó�¨t÷�ó_ð©ò  ù]ð�õ�$ð©ñ�ó�÷$õ$ò  ö}óþó�¨|÷$õ�ð©ö}ð�ö�òÔ^M8�k  ªñO"}ô«ð©ö}ò 3
� "�÷�õIò  ð7�2"  ÷�ó  ý9ª  "]ð©ª  ö}óþª  \ò�ï�õIò�¨]ð  ð©ò�ñ�ó  ñ¬ò�^M87k  ûð�ò¬ð�ù}õ$ó  ó�¨t÷�ð©ö}ò  ¨}ò  ù]ð©ª¨u\ó�ª  S1 T!ó S ï�T .
ï-"7�$ð�ý�ð©õ$ª«ðLúï©ûð�ò�¨}ò  ù]ð©õ7$ð©ñ�ó�÷�õIò  \ó¹"}ñüö�ª@ð+*�¨�\ò  ÷$ª«ï�ò�ó�ý9ªö}ó�¨t÷�ó�ö]ð  ð©ñ 1 ª5*?"}ª«ö}ð©ö}ó  ¨]ð  i ò�ô'"Fúï�ûò�ó  43
^!ò�ñ�ò�ñ¬ò  ÷�õ$ð©ö}òm¨}ò�ù]ð©ª¨}ó�ô S ö T�ö}ó  ÷{ð  M� *+"}õ�ð  4. ö}ª59&ó�õ$ó�¨|÷$ó  ª  \ò�ï�õIò�¨]ð  ù¤ò�ö�ó�ñ  ó  ò 1 õIó�ù¤ò�õ`ñO"}ª÷$ò
1 ó�ñ . ó  ùLó�ï�ª«ð©ô«ñ�ó�¨t÷�ó�¨}òmïdð  òmö}ò  ð<*�ô«ò�ñ�ó�õ$ð©ö}ò  ñÔð�ª  �IòÈý©ó�¨  S � *?"}õ$ðUÉ 3 {�T)/�"}ób÷�$ó�ñ ð  "]ðmð©¨`\ð©ôª  ó
ù}õIó;�2"}ö}ªïdð©ö}ð�ùLó�ô@ð_ð+"  $ó�¨}ï�ª«ðÍö}òÍù¤ò�¨t÷�òÍö�ó!� � ó�ñÓ¨}ò  2 ò  ^M87k  43 �  ÷{ð  ^ ó�ñ¬ó�ô'&]ð©¨>úïdð  ó�¨t÷�õ$ó�ö}ª59&ók(
õ$ó�¨t÷�ó  0 ò�ô'">úï©ûò�ó  ÷�õ$ð+,�ó�ñ ª¨}ó�ý9ª ÷{ðdý�ó�ô«ñ�ó�¨t÷�ó_ª«¨}ï�ó�õI÷$ó-,�ð  ¨]ðÔö�ó�÷�ó�õ$ñ�ª«¨]ð¤úï©ûð©ò¬ö}ò  ù}ð©õ�$ð©ñ�ó�÷$õ$ò  *�ô«ò 1 ð©ª  
ö}ós"}ñ3ð+*�ô«ò©ñ¬ó�õ�ð©ö}ò . ÷�ò�õI¨]ð©¨}ö}ò�(  ó¸ð©ª¨}ö]ð_ñ¬ð©ª  ö�õ�ð©ñ[\ð�÷�ªïdð  ù]ð�õ�ð�"�ñ ñ \óÝ÷�ò9ö}òN/�"}ó¸¨lûð©òN"�÷�ª«ôª',�ð["�ñ
ï�õIª÷�\ó�õ$ªòmò 1 �IóÝ÷�ªý©ò¬ù}ð©õ�ðÍý�ó�õ$ª � ïdð©õ�ðJ/�"]ð©ôª«ö]ð©ö�ó�ö}ó["}ñ ð7�2"  ÷�ó 3
òsó2ô)ó�� � ���! ý � ý�"��#� úQø ú � ù � ú½þ�ü �%$ ýÞø'&[ÿ[÷ � ü�ýZü;ø
® ô«ª¨�&]ð � ö�"}ï�ª@ð©ô]ö}ðN8�a�ó  ÷{ð 1 ó�ôó�ï�ó_"}ñ¬ð�õ$ó�ô«ðLúï©ûð�ò�ï�ò�õ�(BñÔð<*�¨}ª÷K"}ö}óM"}¨l\% ý�ò9ïdðþö}ó�¨|÷$õ$ò_ö}òÍ^M8�k 3 �Fð©ª  ô«ª¨�&]ð  Þ ûð©ò�ï�ò�¨  ÷�õK"l\% ö]ð  ðþù]ð©õI÷$ª«õ�ö]ð�ùLò  ªIúï�ûð©òþñ¬ó�ö}ª@ð�¨]ð S ó�¨lûð©ò�ñ \ó�ö}ª@ð�T�ö]ðþö}ª  ÷�õIª 1 "�ªIúï©ûð�ò�ó�ñ ï�ò�õ
ó�ñ
ïdð�ö]ð�ª¨|÷$ó�õ/ý©ð�ô«ò�ö}ó¬e ����� ð©ò�ôò�¨�*�ò�ö]ð 8�a 3 è  ð©ñ�ò  ð)ñ�ó�ö}ª«ð©¨]ðÙó�ñ ï�ò�õ�ù]ð©õ�ðÙ÷�ó�¨t÷{ð©õ�ñ¬ª¨}ª«ñ�ª',�ð©õ
ò7ó�9&ó�ª ÷�ò7ö�ò 1 ª¨]ð©õ$ª  ñ�ò�¨lûð©ò7õIó  ò�ôý9ª«ö�ò . /�"}ó�÷�ó�¨}ö}ó�ð)ó  ù]ð©ô'&}ð©õ�ð¹8�a�ù}õIó49&ó�õ$ó�¨�ï�ª@ð�ô«ñ�ó�¨t÷�ó�ù]ð©õ$ð�ò
ý�ó�õ$ñ�ó�ô5&}ò . 1 ó�ñ ï�ò�ñ�òÙñ¬ª¨}ª«ñ�ª',�ð©õ`òÙó49&ó�ª ÷�òÙö}ómù¤ò�¨t÷�ò  ö}ª  ÷{ð©¨t÷�ó  ö]ð>8�a 3 ÷�\ð}/�"}ó�ó  ÷{ð  ù¤ò  ª/úï©ûò�ó  
ó�ñ ï�ò�õ  ûð©òþª«¨Mü�"�ó�¨}ï�ª@ð©ö]ð  ù¤ó�ôò  ó�9&ó�ª÷$ò  ó  ÷�ò9ï;\ð  ÷�ªï�ò  ¨]ð�ï�ò©¨|÷�ð+*�ó�ñ ö}ó`ó  ÷�õ$ó�ô@ð  ó�ù¤ó�ô«ð  ª«¨}ï�ó�õ/÷�ó-,�ð  
9&ò©÷$ò�ñ \óÝ÷�õIª«ïdð  -. ùLò9ö}ó�ñ¬ò  ï�ò�¨  ª«ö�ó�õ�ð�õ /�"}óç"}ñ¬ð�ôª«¨�&]ð � ö�"}ï�ª@ð©ôx÷�ó�ñ ý©ð�¨|÷�ð+*�ó�ñ  ò 1 õ$ó!"}ñÔð�ª  \ò�ï�õIò�¨]ð
�2"  ÷{ð©ñ�ó�¨t÷�óþù¤ò�õ�ª«¨�ï�ò�õIùLò�õ$ð©õ�ó  ÷�ó  ó�9&ó�ª÷$ò  ª«¨�ó�õ$ó�¨t÷�ó  Ëðmò 1  ó�õIý�ðLúï�ûð©ò 3

µFð©õ$ðbï�ò�ñ�ù]ð©õ$ð©õ$ñ�ò  ð  ôª«¨�&]ð  
� ö�"�ï�ª@ð�ª  ö�ó 9&ò�õ$ñ¬ð�ò 1 �Ió�÷�ª ý�ð!"�÷�ªô«ª5,dð©ñ�ò  ð�ó  ÷{ð�÷d\%  ÷�ª«ï�ð)( � . ð  2 ª«ñö}ó � ¨}ª«ö}ð�ù]ð�õ�ð�ð  ï�ò©ñ¬ù]ð�õ�ðLúï�ûò�ó  ó�¨t÷$õ$ó_ð  ùLò  ªIúï�ûò�ó  ó�ñ ï�ò�õ S e �����g vj�"$#&% T �
( � 1 {

S  { 4* P,+ # Ô S e �����g vj�"$#&% T ë ® + � P  S e �����g vj�"$#&% T 5 ë 2.-0/ ë � P�Ö � S É 3 {7T
ò�¨}ö}ó¬ò  \% ¨}ö}ªï�ó  ÚIò 1  -. ª'Ü)ó�ÚIñ�ò�ö�ó�ô«ò . ª5Ü  ûð©ò�õIó�ô«ð�÷�ª ý�ò  4. õIó  ù¤ó�ïÝ÷�ª ý©ð�ñ¬ó�¨|÷$ó . Ëð)ò 1  ó�õIý�ðLúï�ûð©ò�ó¬ð©òñ�ò�ö}ó�ô«òm¨}ò�ªÙ(©\ó  ª«ñ�òÍª«¨t÷$ó�õIý�ð©ôòmó�ñ ñ¬ð+*�¨}ª ÷#"}ö�óþe ����� 3
�  ÷�ó�ý�ð©ô«ò©õ�ö}ó1( � ¨}ò  9&ò�õI¨}ó�ï�ói"}ñ¬ðÙñ¬ó�ö}ª«ö}ð�ö]ðX/�"]ð�ô«ª«ö}ð©ö}ómö}ò�ð7�2"  ÷�ó�ù]ð©õ�ð�"}ñ¬ð�õ$ódð�ô«ª',�ðLúï©ûð�ò

ö}ó_ïdð©ö]ð�ñ¬ò9ö}ó�ô«ò�¨}ò  ó�¨t÷�ªö}òÔö}ó�/�"}óN/�"]ð©¨t÷$ò�ñ¬ó�¨}ò�õ�ò  ó-"7ý�ð©ôò�õ`ñ¬ó�ô'&}ò�õ�\ó�ò�ð7�2"  ÷�ó 3 ^!ò©ñ¬ò�÷{ð©ª  
õ$ó�ð©ô«ª5,dðLúï�ûò�ó  ó  ÷dûð�ò  "��Ió�ª ÷{ð  ð�ó�9&ó�ª ÷�ò  ó  ÷�ò9ï;\ð  ÷�ªï�ò  4. ö�ó�÷�ó�õ$ñ�ª«¨]ð�ñ¬ò  ÷�ð©ñ 1 \ó�ñå"}ñ¬ðþö�ª  ù¤ó�õ  ûð©òþ÷d\% ù}ª«ï�ð
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:�1 Ä�ëp| Ø É<;�º|¹ÜÅ�´�½¾´�±&Ê�´_N�®@PRQ 1 {AëÅ×&×�å&²|±@º|· ÚÈµIºÈ¶t²�µb¼�ºNl�´�±ãº¤Õ³�ÖºÈ²�¶t²ÙÀ�Á�Â`Ã
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¶t´�Ç»¶|ºÈ¶t´�ÇT¼�½¾´�±f·¸´�¶�Ç�Ëº|±-Ç º�¶t´
¼È²�µ/µ$ºmºt·¸²�µ/½{±@º�ÉK Z¡�À ¢ o?u ¢ ´J )¡�À ¢ o+¨?otÊ�Ã
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¨}ó  ÷{ð¬ó  ÷�ð�÷d\%  ÷$ª«ïdð S �DC � T`ù}ð©õ�ð¬ð�ý�ð©ôª@ð©õIñ¬ò  òÔï�ò©¨��2"}¨t÷�ò¬ö}ó�ñ�ò�ö�ó�ô«ò  /�"}ó_ùLò9ö}ó�ñ  ó�õ¸ï�ò�¨  ª«ö�ó�õ�ð�ö}ò  
ó  ÷{ð�÷$ª  ÷�ª«ï�ð©ñ�ó�¨t÷�óm÷dûð�ò 1 ó�ñøð��2"  ÷�ð©ö}ò  /�"]ð©¨t÷�ò)ò�ñ�ó�ô5&}ò�õ�ñ�ò�ö�ó�ô«ò 3 �  ÷�ó . ù¤ò�õ  "]ðÙý�ó4, . ù¤ò  2 "}ª
ò
ý�ð©ô«ò©õ�ñ�\% ¨}ªñ¬ò�ö}óE( � S ( �5 PTQ T 3�® ñ�ó�ö}ªö]ð�ö}óm�DC � \óO9&ó�ª÷�ðÔï�ò�ñ�ù]ð©õ$ð©¨}ö}ò�(  óÍð�ò 1  ó�õIý�ðLúï©ûð�ò S /�"}ó�¨}òïdð  ò�ö�ò�óS¯�ù¤ó�õIª«ñ�ó�¨t÷�ò�ï�ò�¨t÷$õ$ò�ô«ð©ö}ò�\óÁ"}ñ¬ð`õ$ódð�ô«ª',�ðLúï©ûð�ò�ö�óÁ"}ñâö}ð©ö}ò�ñ�ò9ö}ó�ôò�T�ï�ò�ñàð  {Î×&×`õIódð©ôª',�ðLúï©ûò�ó  
ö}ò�ñ¬ó�ô'&}ò©õ�ñ¬ò9ö}ó�ô«ò 3 kbó  K ðV9&ò�õIñÔð . ï�ò�¨  ª«ö�ó�õ�ð�ñ¬ò  ð  ñ�ó�ô5&}ò�õ$ó  M ò�ô5"Fúï©ûò©ó  ÷�ò9ö}ò  ð+/�"}ó�ô«ó  ñ�ò�ö�ó�ô«ò  
/�"}óþ÷�$ó�ñ  "]ð�ó  ÷{ð�÷d\%  ÷$ª«ï�ðF( �  ð�÷�ª  9-ð+,�ó�¨}ö}ò¬ð  ó-*+"}ª«¨t÷�ó�ï�ò©¨}ö}ªIúï�ûð©ò �

( � #0G ' ( �5 PRQ VdÄ��DC � Ì S É 3 Ä?T
�  ý©ð�ô«ò�õIó  Á� ¨]ð©ª  ù]ð©õ�ð�"}ñ ö]ð�ö}òÍù]ð©õ7$ð©ñ�ó�÷�õIòN9/\%  ª«ï�ò F . 1 ó�ñ3ï�ò�ñ�òmðÍª«¨�ï�ó�õ/÷�ó4,dðmð  2 ò9ï�ª@ð�ö]ð .@ ûð©ò

9&ò�õI¨}ó�ï�ª«ö}ò  ðbù]ð©õI÷$ª«õØö}ò�ï;\ð�ô«ï-"�ô«òbö]ðbñ*\ó�ö�ª@ð¸ö�ó F ó!ö]ðbö}ª  ùLó�õ  ûð©ò�ó�ñ ÷�ò�õI¨}òbö}ó�ô@ð�ù]ð�õ�ð�ðbö}ª  ÷�õIª 1 "�ªIúï©ûð�ò
ö}ó�ý�ð©ô«ò©õ$ó  ö�ò¬ï�ò�¨��2"}¨t÷�ò�ö}óþñ�ó�ô'&�ò�õ$ó  ñ¬ò9ö}ó�ôò  -3

®! 6� *?"}õ$ð  É 3 É<(�É 3 ì)ð©ù}õIó  ó�¨t÷{ð©ñ�óS¯�ó�ñ¬ù}ôò  ö}óÔôª«¨�&]ð  [� ö�"}ï�ª«ð©ª  ò 1 ÷�ª«ö}ð  ù}ð©õ�ð)õ$ódð�ô«ª',�ðLúï©ûò©ó  ö}ó
ö}ªé9&ó�õ$ó�¨t÷�ó  ñ¬ò9ö}ó�ôò  -3 ��ñ�ïdð©ö]ð � *?"}õ$ð�ò�ù]ð�ª«¨}ó�ô S ð�T�ð�ù}õ$ó  ó�¨t÷�ð�ò¿^M87k  ªñO"}ô«ð©ö}òX"  ð©ö�òÎï�ò�ñ�ò
9-ð©ô  ð_ò 1  ó�õIý�ðLúï©ûð�òm¨}òmóS¯�ù¤ó�õ$ªñ¬ó�¨t÷�òÍï�ò�¨t÷�õ$ò©ô@ð©ö}ò 1 ó�ñîï�ò�ñ¬ò  "]ðÍôª«¨�&]ð � ö�"}ï�ª@ð©ô 3  ¸ò�ù]ð©ª«¨�ó�ô S1 T  ûð©ò
ï�ò©ñ¬ù]ð�õ�ð©ö]ð  ôª«¨�&]ð  [� ö�"}ï�ª«ð©ª  ö}ó¬ñ¬ò9ö}ó�ôò  ï�ò�¨  ª«ö}ó�õ�ð©ö�ò  ù¤ò�õH( � ï�ò�ñ�ò  ó�¨}ö}ò7ó  ÷�ð�÷�ª  ÷$ª«ïdð�ñ¬ó�¨|÷$ó
ó-/�"}ª ý�ð©ô«ó�¨|÷$ó  ð©ò)ñ¬ò9ö}ó�ôòÙö}ó�ó�¨t÷�õ$ð©ö]ð . ª«ô5"  ÷$õ�ð©¨}ö�ò�ð  ª¨}ï�ó�õI÷�ó4,dð  ÷d\% ù}ª«ï�ð  ¨}ò  ù]ð©õ7$ð©ñ�ó�÷�õIò  9/\%  ª«ï�ò  ð  2 ò9ï�ª@ð�ö]ð  Ëð�ï�ò�ñ�ù]ð©õ$ðLúï©ûð©òmó�¨t÷�õ$ó�ô«ª¨�&]ð  Á� ö�"}ï�ª@ð©ª  -3

® ÷�ð 1 ó�ô@ð?É 3 {�ð©ù}õIó  ó�¨t÷{ð�ò¸õ$ó  "}ô ÷{ð©ö}ò�ö}ò  óS¯�ùLó�õ$ªñ¬ó�¨|÷$ò  ï�ò�¨t÷�õIò�ô@ð©ö�ò  ù}ð©õ�ð¸ðs*�õ$ð©ö}ógö}ó!ñ�ò�ö�ó�ô«ò  
ö}ó`ïdð�ö]ð_ð<*�ô«ò�ñ�ó�õ$ð©ö}ò 3 µØò�ö}ó�ñ¬ò  ¨�ò©÷{ð©õ�ª¨}ï�ó�õI÷$ó-,dð  ÷d\% ù}ªïdð  ö}óF× 3 ×&×?|�ó�ñµz . × 3 ×Aì�ó�ñ BDC Æ S6I T . ó?× 3 {°Ä
ó�ñ S e  ÙÁ�~ T C . ó�¨�/�"]ð©¨t÷�òV/�"}óþó�ñ � S ÏZ(B�[T!ó�ô@ðÍù]ð�õ$ó�ï�ó  ª  ÷�ó�ñÔð�÷$ª«ï�ð©ñ¬ó�¨t÷�ó�ï�õ$ó  ï�ó�õ¸ï�ò�ñ ðmªö]ð©ö}ó .
 ó�¨}ö}ò8× 3 ×�{�ù]ð©õ�ð�ò  ð+*©ô«ò�ñ�ó�õ$ð©ö}ò  ñ¬ð©ª  �Iò�ý�ó�¨  ó�ö}ò 1 õ�ð©¨}ö�ò¬ù]ð�õ�ðLW¸ò9ö�*�óL{_É 3
òsó2ô)ó<J � ���! ý � ý�"��#� úQø ú � ù � úK�ML N¿ø
^!ò�ñ�ò�ö�ª÷�ò�ð©¨t÷�ó�õ$ªò�õ$ñ�ó�¨t÷�ó . ð�ª«¨�9&ò�õ$ñ¬ðLúï©ûð�ò>9¾\%  ªïdðÙö}óV"}ñøð+*�ôò�ñ¬ó�õ�ð©ö�ò)ó�ñØ"}ñ�^M87k ò 1  ó�õIý�ð©ö}ò
ó  ÷x\ð¿ö}ª  ùLò©¨;\% ý©ó�ô  ò 1 ð�9&ò�õ$ñ¬ðÎö}ó>"}ñ¬ð¿ö�ª  ÷$õ$ª 1 "}ªIúï�ûð©ò 1 ªö}ª«ñ�ó�¨  ª«ò�¨}ð©ô!ö}ó)ù¤ò�¨t÷�ò  43 kbó  K ðR9&ò�õIñÔð .ð©ôª@ð©õV"}ñ ñ�ò9ö}ó�ô«ð©ñ¬ó�¨t÷�ò�õIódð©ôf\%  ÷�ª«ï�òvö}ó�^M87k  ï�ò�ñ ï�õ$ª ÷�\ó�õIª«ò  ò 1 �IóÝ÷�ªý©ò  ö}óÎï�ò�ñ¬ù}ð©õ�ðLúï�ûð©ò*ó�¨t÷$õ$ó
ö}ª  ÷�õIª 1 "�ªIúï©ûò©ó  1 ªö}ª«ñ�ó�¨  ª«ò©¨]ð©ª  ö}ómù¤ò�¨t÷�ò  ÷$ò�õ$¨�ò?"�(  óÍ¨]ð�÷K"}õ�ð�ô«ñ�ó�¨t÷�óO"�ñÔð�ö]ð  ñÔð©ªò�õ$ó  ñ�ó�÷�ð  ö}ò
ù}õIó  ó�¨t÷�ó_÷$õ�ð 1 ð©ô'&}ò 3 � "  ó;�$ð . 1 "  ïdð�ñ¬ò  ó  ÷{ð 1 ó�ôó�ï�ó�õI"}ñ ñ \ó�÷$ò�ö}ò�ò 1 �Ió�÷�ª ý�ò�ïdð©ù}ð+,þö}óþõ$ó�ù�õ$ò9ö�"�,�ªõ




���ÞÝ����������¯��vßgà<á-á ��q à?â�� � Û0ã¥à � â Ý� �¼ä!Ûkà Ü�é

2436587 M 7 M :ÍÀ�²�·_Å�º�±ãº¤Õ³�ÖºÈ²*´�¼�½{±@´v¹ ÇR¼tÛ�ºÈµ�á�¶}ÚÈ³�Ç»ºtÇ µÔÑ�Ç º¿´kj9Å©´�±-ÇR·¸´�¼�½¾²*³�²�¼�½{±@²�¹ º�¶t²[Å�º�±ãº�²©µ�Å�º�±Oèº|·¸´�½{±«²�µ
½�Ë cTÅ�Ç ³�²�µ`¶t²�µ�º7l�¹ ²�·�´�±ãºÈ¶t²�µb·bº�Ç»µiÌ�²©ÑÈ´�¼Èµ�¶t´�¼È²©µIµIº�º|·¸²�µ¾½{±ãº�ÉK Z¡�À ¢ o?q+£�´V )¡�À ¢ o ¢ o�Ê�ÃuÄ
Å�º�ÇR¼È´�¹FÉBº�Ê�·¸²�µ¾½{±ãº�²�À�Á�Â ÚÈµIº�¶t²7³�²�·¸²7å-ºt¹ µIº)²�ÐÈµ/´�±Ñ�ºLÕ³�Öº�²7´�µÝÚ�ºÎ¹ÜÇT¼tÛ�º�á�¶}ÚÈ³�Ç»º|¹RÃ�Â�Ú�ºÈµ
²�Ú�½{±@º�µ�¹ ÇR¼tÛ�ºÈµ�á�¶}ÚÈ³ÈÇ º�Ç»µ�Å�±@²©ÑÈ´�¼�Ç»´�¼�½¾´�µi¶t´�·�²9¶t´�¹ ²�µ;³�²�¼ÈµÞÇ ¶t´�±ãºÈ¶t²�µ;´�µ/½/º�½�Ç»µ¾½�Ç»³�º|·¸´�¼�½¾´g½{Öº�²�Ð�²�¼Èµ
b}Ú�ºt¼�½¾²¬²�¶t´þ´�¼�½{±@º�¶|ºÍµÞÖº�²Ù·¸²�µ¾½{±ãºÈ¶t²�µb¼È²ÙÅ�ºtÇT¼È´�¹¤ÉIÐ�ÊÝÃ
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2436587 M 7 c :>= ¶t´�·UaºÔá�l�Út±ãº}¦]Ã�¦}×
·bºÈµÍÅ�º�±@º�²�µÍÅ�º�±Oèºt·¸´�½{±@²©µ�½�Ë cÜÅ�Ç»³�²©µ�¶t²�µ�º�l�¹ ²�·¸´�±ãºÈ¶t²�µ�¶t´�Ç»¶|ºÈ¶t´ÙÇR¼�½¾´�±éf
·¸´�¶�Ç�Ëºt±OÇ»º�ÉK Z¡�À ¢ o?u ¢ ´J )¡�À ¢ o+¨?otÊ�Ã
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2436587 M 7 � :>= ¶t´�·�aº¸á�l�Út±ãºç¦}Ã§¦}×}·�ºÈµ�Å�º�±ãºb²�µ�Å�º�±fèºt·�´Ý½{±@²�µ�½�Ë cÜÅ�Ç»³�²©µg¶t²�º7l�¹ ²�·�´�±ãºÈ¶t²�·�º�Ç»µ�ÑÈ´�¹ÜÛÈ²þ¶t´�¼È²�µ/µIº
ºt·�²�µ¾½{±ãº�É2ªF²9¶�l�´ ¢ ¦|ÊÝÃ
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P�QSRUTSV%WYX[Z]\^T%_Y` �ba PRQ _Y` �ba ë ,dcfe�g�h�ikj@l PRQ e�g�h�ikj@l ë ,dcmi6nporq ~ l C PRQ i6nporq ~ l C ë ,bc�s ikt8u6vwl PRQ s iktxu6vwl ë ,bcy4zw{ _d|}`S~ `���|}`�`���|}`	��`����]� ����|}`S� ����|}`S� _d|���~}` _d|���~�_���`��,_d� `���`S~}` `���`S~S����`���`]`S�y4zw{ _d|�_d| `����}`�`����}`	��`����]� ����|}`S� ����|}`S� _d|���~}` _d|���~}`���`��,_d� `���`S~}` `���`S~�_���`���`^_Y`y4zw{ _d|]��_ _}���}` _}���]|���`����}` |����]~ |�����_���`���`S� _d|���~}` _d|���~]~	��`��,_Y` `���`S~}` `���`S~}`���`���`^_��y4zw{ _d|]�]| `���|}`�`����}~���`����}` |���|]~ |���|]|���`���`S� _d|���~}` _d|���������`��,_Y` `���`S~}` `���`S~}`���`���`^_d~� T�\^Q]WH_�� `���|}`�`���|]����`����]� �����}` �����}`	��`���`S~ _d|���~}` _d|�����|	��`��,_d� `���`S~}` `���`S~��4��`���`S���
� ® ö}ò©÷�ð©ñ�ò  ð©ù¤ó�¨]ð  ó  ÷�ð�ªö]ð©ö}ó�ù}ð©õ�ð�ò  ð+*©ô«ò�ñ�ó�õ$ð©ö}ò  ñÔð©ª  �Iò�ý�ó�¨  -. ï�ò�ñ�ò�ö}ª  ï-"�÷�ª«ö�ò�¨]ð�a9ó�ï 3 | 3 | 3
� ����7 M 7�9�:��¤´�µÞÚt¹ ½/ºÈ¶t²�µ�¶t²�µ�´kj9Å�´�±OÇT·�´�¼�½¾²�µÔ³�²�¼�½{±@²�¹ º�¶t²©µ�Ú�½�ÇT¹ÜÇ ä�ºt¼È¶t²<f�µ/´�º¿³�²�·�Å�º�±ãº¤Õ³�ÖºÈ²�´�¼�½{±@´�¹ ÇR¼tÛ�ºÈµ

á�¶}ÚÈ³�Ç»ºtÇ µ!³�²�·�²Íå&´�±f±@º|·¸´�¼�½/º�¶t´bº|¼ØËºt¹ÜÇ µI´©Ã
Ä`µ�ËcT¼È¶�Ç»³�´��IÇR¼]�Í´��B²�Ú�½��Ù±«´�å&´�±«´�·If�µ/´©×�±«´�µÞÅ�´�³�½�Ç Ñ�º�f
·¸´�¼�½¾´�×}ºÈ²�µ�Ñ�º|¹ ²t±@´�µg¶t²¬·¸²9¶t´�¹ ²�ÚÈµ$ºÈ¶t²�³�²�·¸²�å-º|¹ µ$º�²�ÐÈµ/´�±Ñ�ºLÕ³�Öº�²_´bºÈ²�µ�Ñ�º|¹ ²t±@´�µ
¶t´Ý½¾´�±f·þÇR¼�º�f
¶t²©µ�´�·àµÞÚ�ºÍº|¼iËºt¹ÜÇ µI´©Ã

ó�ö}ª  ï�õ$ª«ñ�ª«¨}ð©õL"}ñ ^M87k ñ¬ò9ö}ó�ô«ð©ö}ò�/�"�ó�ñ¬ó�ô'&}ò©õ¬õIó�ù}õIò�ö�"@,dð*ð  ï�ð©õ�ð�ï�÷�ó�õd\%  ÷�ªïdð  ö}ó�"}ñ ^M87k
ò 1  ó�õ/ý©ð�ö}ò 3 Fð©õ$ð�ï�ò�ñ¬ù}ð©õ�ð©õIñ¬ò  ò  ^M87k  "�÷$ª«ô«ª5,dð©ñ�ò  /�"]ð�÷�õ$ò�ó  ÷{ð�÷d\%  ÷$ª«ï�ð  -� ( �¡ . È3Ã°Ã .w¢ ó�£ 3 �Øò�ö}ð  
ó�ô«ð  ó49&óÝ÷#"]ð�ñ ö}ó�ð©ô'*+"}ñÔðN9&ò©õ$ñ¬ðÍï�ò�ñ�ù]ð©õ$ðLúï©ûò�ó  ó�¨t÷�õIó_ï�ò�¨t÷{ð+*©ó�¨  ö}óþó  ÷�õIó�ô@ð  ó�ñ ïdð�ªT¯�ð  ¨}ò�ù}ô@ð�¨}ò
ö}ò¿^M8�k 3 ^!ò�ñ�ò�÷$õ�ð�÷�ð©ñL(  ó¬ö}óÔó  ÷{ð�÷�\%  ÷�ªïdð  ¨lûð©ò�ù]ð�õ�ð©ñ \ó�÷$õ$ª«ï�ð  -. ¨lûð©ò�ù¤ò  2 "}ó�ñ ð7ù}õIª«¨}ï©\% ù}ªò "�ñª«¨t÷$ó�õIý�ð©ôò_ö�ó¸ý�ð©ô«ò©õ$ó  /�"}óbö�ó � ¨}ó�ñîò  ñ�ó�ô5&}ò�õ$ó  ñ�ò9ö}ó�ôò  -3 kbó  K ð�9&ò�õIñÔð . ù¤ò�ö�ó�ñ�ò  ö�ª',�ó�õÁ/�"}ó¸ó�ô«ð  
ù}õIó�ï�ª  ð©ñ  ó�õ0Ú/ïdð©ôª 1 õ$ð©ö]ð  Ü�ù}ð©õ�ð�ïdð©ö]ð  ª ÷#"]ðLúï�ûð©ò . ò!/�"}ó¬\óZ9&ó�ª ÷�ò¸ð�÷�õ$ðdý
\ó  ö]ð�ï�ò�¨  ÷�õ2"Fúï©ûð�òbö}ó "�ñÔð�ö}ª  (
÷�õIª 1 "�ªIúï©ûð�ò_ö}ó¸ý©ð�ô«ò�õIó  ù}ð©õ�ð�ïdð©ö]ð_ñ¬ò9ö}ó�ôò�ò 1 ÷�ª«ö}ð_ù¤ò�õuñ�ó�ªò�ö}ó�ï�ò�ñ�ù]ð©õ$ðLúï©ûò�ó  ï�ò�ñ {Î×A×_õIódð©ôª',�ðLúï©ûò�ó  
ö}ó  ÷�ó`ñ�ò�ö�ó�ô«ò 3>®s K ªñ . ðþñ*\ó�ö�ª@ð�ö}ó  ÷�ð�ö}ª  ÷$õ$ª 1 "}ªIúï�ûð©òbó  "}ðþö�ª  ù¤ó�õ  ûð©ò09&ò�õI¨}ó�ï�ó�ñ . õ$ó  ù¤ó�ï�÷$ªý�ð©ñ�ó�¨t÷�ó .
ò`ý©ð�ô«ò�õlö}ð�ó  ÷{ð�÷�\%  ÷�ªïdð�ù]ð©õ$ð�ò`ñ�ò�ö}ó�ô«ò�ó  ó4"  ôª«ñ�ª÷$ó  ð�ï�ó�ª ÷x\ð�ý©ó�ª  ö�óuï�ò�ñ¬ù}ð�÷�ª 1 ª«ôª«ö]ð©ö�ó 3 kbóZ"}ñ¬ð�ñÔð7(¨}ó�ª«õ�ðÍñ¬ð©ª  9&ò�õ$ñ¬ð©ô . ó  ÷�ó  ö�ò�ª  ý�ð©ôò�õ$ó  ó  ÷dûð©ò�¨}ò  9-ð©ô«ð©¨}ö}ò  ò 1 õIóþð�ù�õ$ò 1 ð 1 ª«ôª«ö]ð©ö�ó�ö]ðmò 1  ó�õ/ý©ð¤úï©ûð©ò
ù¤ó�õI÷$ó�¨}ï�ó�õgËðmùLò�ù@"}ô@ðLúï�ûð©òmö}ó�ùLò  K \% ý�ó�ª  õ$ó�ð©ô«ª5,dðLúï�ûò�ó  ö�ó6"�ñ ö]ð©ö}ò�ñ�ò�ö}ó�ô«ò 3
�0���d���@�¤ ���S3����( �¡a�ó;�$ð�ñ C P>ó å PFð¬ï�ò�¨t÷{ð+*�ó�ñ ö}ó_ó  ÷$õ$ó�ô«ð  ò 1  ó�õIý�ð©ö]ð�ó_ñ�ò�ö�ó�ô@ð�ö]ð�¨}ð�ªÙ(©\ó  ª«ñ¬ðmïdð©ª¶¯}ð�¨}ò�^M87k .
õ$ó  ù¤ó�ïÝ÷�ªý�ð©ñ�ó�¨t÷$ó 3
® ó  ÷�ð�÷d\%  ÷$ª«ïdðE( �¡ \óþð  K ª«ñ ö}ó � ¨}ªö]ð S 8�ª'*+&}ó�ôô S {_ÒAÒAÒ�T2T Ô ì&ì<Ö �
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( �¡ 1 4�¥* P,+ # S C P  å P�V {7T �C P�VÇ{ S É 3 |�T
ò�¨}ö}ó S ®b\ó�òb¨�\"}ñ�ó�õIòbö}ó�ï�ð©ªT¯�ð  "  ð©ö}ð  ö}ó�¨t÷$õ$ò�ö}ò�^M87k . ï�ò�¨  ÷�õ2";\% ö}ð  ï�ò©ñpª¨|÷$ó�õ/ý©ð�ô«ò  ö}óJ× 3 ×?|

ó�ñ S e ������ �j�"$#&% Tbó;× 3 Ä<×�ó�ñøe ����� . ò�õIª'*�ª¨]ð©¨}ö�òÔ÷�ªù}ª«ï�ð©ñ¬ó�¨t÷�ó�{ Ø ×Ùï�ð©ªT¯�ð  ð©ò)ô«ò�¨@*�òÙö]ð 8�a 3  ¸ò©÷$ó
/�"}ó�ó  ÷�ð�ó  ÷�ð�÷�\%  ÷�ªïdðÎ\ó`ó  K ó�¨}ï�ª@ð©ôñ¬ó�¨t÷�óI"}ñ¬ð�ñ�ó�ö}ªö]ð�ö}óiÚIö}ª  ù¤ó�õ  ûð©ò?Ü�ó�¨t÷�õIó¸ö@"]ð  ö}ª  ÷�õIª 1 "}ª/úï©ûò�ó  ö}óù¤ò�¨t÷�ò  ó�ñ "}ñ ù}ô«ð©¨}ò 3 kbó  K ðJ9&ò�õIñÔð . /�"]ð©¨t÷�ò�ñ¬ó�¨}ò�õ�ò  ó4"�ý�ð©ôò�õ . ñ¬ó�ô'&}ò�õÔ\ó�ò�ñ�ò�ö�ó�ô«ò 3
�0���d���@�¤ ���S3�������-��  ÷{ð*ó  ÷{ð�÷�\%  ÷�ªïdð�9&ò�ª¸ù}õ$ªñ¬ó�ª«õ�ð�ñ¬ó�¨|÷$ó¹"  ð©ö]ð*ù¤ò�õ�a�ð©¨t÷$ª@ð+*�òÙÑ a9÷$õ�ð+"  2 S {ÎÒ&Ò6Ä?T Ô Õ&ì<Ö�ó�ñ "�ñ
ö}ªé9&ó�õ$ó�¨t÷�ómï�ò©¨|÷$óS¯9÷�ò�ö}ò)ð�÷K"]ð©ô . ù]ð©õ$ð�òÙó  ÷#"}ö}ò�ö}ó  ó-*�õIó-*tð¤úï©ûð©ò�ó  ù]ð©ï�ª@ð©ô>ö}óJ*tð©ôd\ð³¯�ª@ð  43 a�ó-"Îý�ð©ô«ò©õ7\ó
ù}õIò�ùLò©õ$ï�ªò�¨]ð©ôpËð7ù�õ$ò 1 ð 1 ª«ôª«ö]ð©ö�ó¬ð�ö��2"}¨t÷{ð�ö}ói/�"}óÙö�"]ð  ö}ª  ÷�õ$ª 1 "}ª/úï©ûò�ó  1 ªö}ª«ñ�ó�¨  ª«ò©¨]ð©ª  ö}ó¬ùLò©¨|÷$ò  
 ó��$ð©ñøõ$ó�ð©ô«ª5,dðLúï�ûò�ó  ö}ó»"�ñÔð)ñ¬ó  ñ¬ð)ù¤ò�ù�"}ô«ðLúï©ûð�ò7ö}ó¬ö}ª  ÷�õ$ª 1 "}ª/úï©ûò�ó  -3 kbó  2 ð 9&ò©õ$ñ¬ð . /�"]ð�¨|÷$ò�ñ¬ð©ª«ò�õ
9&ò�õ�òmý�ð©ô«ò©õ�ö}ó?È3Ã°Ã . ñÔð©ª  ï�ò©ñ¬ù]ð�÷�\% ý©ó�ª  M ûð©ò�ó  ÷{ð  ö�"]ð  ö�ª  ÷$õ$ª 1 "}ªIúï�ûò�ó  43a�ó;�$ð¬ð�ªÙ(©\ó  ª«ñ¬ð�ï�ð©ªT¯�ð�¨}ò�^M8�k óþò  å P � ¦ ý�ð©ô«ò�õIó  ö}ó�ï�ò�¨t÷�ð+*�ó�¨  ö}ó�ù¤ò�¨t÷�ò  ¨}ó  ÷{ð�ïdð©ª¶¯�ð�ù]ð�õ�ð
ð  � 1 { . {_×A×�õIódð©ôª',�ðLúï©ûò�ó  ö�ó�"}ñ ö]ð�ö}òÔñ�ò�ö�ó�ô«ò 3 a�ó��$ð¬÷{ð©ñ 1 \ó�ñ å PFð¬ñ�ó�ö}ª«ð©¨]ð�ö]ð¬ö�ª  ÷$õ$ª 1 "}ªIúï�ûð©ò�ö}ó
ý�ð©ô«ò©õ$ó  ö�ó å P � ¦ 3�® ó  ÷�ð�÷d\%  ÷$ª«ïdð�ù  2 \ó�ïdð�ô«ï-"�ô@ð©ö]ð�ð�ù]ð©õ/÷�ª«õ�ö]ð)ù¤ò  ªIúï©ûð�ò�ù¤ó�õIï�ó�¨t÷$ª«ôwÈ}Pgö}ó¨§ C P  å P[§ö}ó�¨|÷$õ$ò�ö]ð�ö}ª  ÷�õ$ª 1 "}ª/úï©ûð©òÍö�ó©§ å P  å P � ¦ §�"�÷�ªô«ª',�ð©¨}ö}ò�(  óbð�ó�¯�ù}õ$ó  K ûð�ò

È3Ã°Ã 1 4 ¥* P,+ # BDC Æ S {Î×A×  È}P S °LTKT�ë S É 3 É�T
�  ª«¨t÷�ó�õIý�ð©ô«ò  ó�ñ e ����� ó S e ������ �j�"$#&% T  ûð�òÙò  ñ�ó  ñ�ò  /�"�óm¨]ð  ó  ÷{ð�÷d\%  ÷�ª«ï�ð  ( �¡ ó � . ð©ù}õ$ók(

 ó�¨t÷{ð©ö]ð¬ð  ó-*+"}ª«õ 3
�0���d���@�¤ ���S3����ª® ÷�ó�õ$ï�ó�ª«õ$ðbó  ÷�ð�÷d\%  ÷$ª«ïdð�\ó�ð � ö�ó�a�ð+&]ð S a�ð+&]ð S {_ÒAÒAÓ�T Ô Õ<É<Ö . �gð�ô«ô  (/¡þð 1 ð+"�öUÑ ¾ ð  ÷�ó�¨}¨}óÝ÷ S {ÎÒAÒAÒ?T
Ô Ó6Ä³Ö¼T . ð  2 ªñ ö}ó � ¨}ª«ö]ð �

¢ 1 4�¥« P,+ # S å P}V C PYTb¬å P<¬ C P<¬ S É 3 Ø T
ò?"
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BDC Æ S ¢ T 1 4�¥* P,+ # BC Æ¨ S å P�V C PYTb¬å P<¬ C P<¬¯® ë S É 3 ì�T
^!ò�ñ�ò�òÎý�ð©ô«ò©õmö}ó � \óÙù}õ$ò©ùLò�õIï�ªò�¨]ð©ô�ð¿ù}õIò 1 ð 1 ªô«ªö]ð©ö}ó�ö�ò�ñ�ò9ö}ó�ôò  ó�õ�ï�ò©ñ¬ù]ð�÷�\% ý©ó�ô�ï�ò�ñüð

ò 1  ó�õ/ý©ð¤úï©ûð©ò . /�"]ð�¨|÷$ò¬ñ¬ð©ªò�õ 9&ò�õ�òmý�ð©ô«ò©õ�ö}ó  ÷{ð�ó  ÷{ð�÷d\%  ÷$ª«ï�ð�ñ�ó�ô5&}ò�õ  ó�õ}\ð�ò�ñ¬ò9ö}ó�ô«ò 3
�0���d���@�¤ ���S3����°® \"}ô÷$ª«ñ¬ð�ó  ÷�ð�÷�\%  ÷�ªïdðÙð©ù�õ$ó  ó�¨t÷{ð�ö]ð�÷�õ�ð�÷{ð�(  óÍö}óJ"�ñÔð¬ý©ó�õ  ûð©ò)ó�ñ�ù;\% õIª«ï�ð¬ù]ð©õ$ðÙð�ó  ÷{ð�÷d\%  ÷$ª«ï�ðÔö}óý�ó�õ$ò  2 ªñ¬ªô'&]ð©¨>úïdð S.± ã�²6á ± ã�³�ÞÎÞ�¥�Tiö�ó  ï�õ$ª ÷{ðbó^"  ð©ö]ðbù¤ò�õxW�ó�õI¨]ð©¨}ö}ó4,`ó�÷�ð�ô 3 S {ÎÒAÒAÒ?T Ô |Aì<Ö 3 a�ó��$ð�ð�ªé(©\ó  ª«ñ¬ð
ïdð�ªT¯�ðÍ¨}òmù}ô«ð©¨}òÍö}ò�^M8�k . ðÍù}õIò 1 ð 1 ªô«ªö]ð©ö}ó�´ØP;ö�ó0"}ñÔð_ó  ÷$õ$ó�ô@ð  ó�õ  ò�õ/÷�ó�ð©ö]ðÍó�ñ]"}ñ¬ðÍõ$ódð�ô«ª',�ðLúï©ûð�ò
ö}ó["}ñ ñ�ò9ö}ó�ôòv\ó�ö}ð©ö]ðmùLò©õ

´ØP 1 S P{_×A× S�ë ® +
Ì S É 3 Õ?T

ò�¨}ö}ó S P�\ó7ò�¨�\"�ñ¬ó�õ$ò�÷$ò©÷{ð�ô�ö�ó7ó  ÷�õIó�ô@ð  ñ�ò�ö�ó�ô@ð�ö]ð  ¨]ð�ªÙ(©\ó  ª«ñ¬ðÎïdð©ª¶¯}ð�ù]ð©õ$ð�÷�ò9ö]ð  ð  {_×A×õ$ó�ð©ô«ª5,dðLúï�ûò�ó  ö}ó  ÷�ó¸ñ¬ò9ö}ó�ô«ò�ó S�ë ® + ò_¨b\"}ñ�ó�õ$òþ÷�ò�÷{ð©ôxö}ó¸ó  ÷$õ$ó�ô@ð  ò 1  ó�õIý�ð©ö]ð  -3  >ò9ö}ó�ñ¬ò  ª«¨t÷�ó�õ$ù}õIó�÷�ð©õù¤ò�õI÷�ð©¨t÷�òE´iPlï�ò©ñ¬ò�"}ñÔð69D"}¨Fúï©ûð�òÍö}ó�ù�õ$ò 1 ð 1 ª«ôª«ö]ð©ö�ó¸ð�òÍô«ò�¨@*�ò�ö}ò�ù}ô@ð©¨�ò�ö}ò�^M8�k 3�® ó  ÷�ð�÷�\%  ÷�ªïdð�£\óþó�¨t÷dûð�ò¬ö}ó � ¨}ªö]ðmï�ò�ñ�ò
£ 1 4�¥« PU+ # ´ 4�µU¶ · ¥ =P S É 3 Ó�T

ò?"
BDC Æ S £)T 1 4 ¥* P,+ # S P � ë ® +;BDC Æ S ´ØPYT S É 3 Ò�T

BDC Æ S £ÁT 1 4�¥* P,+ # S P � ë ® +;BDC Æ©¸ S P{Î×&× S6ë ® +�¹ Ì S É 3 {Î×?T

BDC Æ S £ÁT 1  S6ë ® + S Ä`V BDC Æ S6ë ® + T;V 4�¥* P,+ # S P � ë ® +2BDC Æ S P S É 3 {?{�T
ò�¨}ö}óÔò S P � ë ® + \óÔòÎ¨�\"}ñ�ó�õIò7ö}óÔó  ÷$õ$ó�ô@ð  ò 1  ó�õIý�ð©ö]ð  ¨}ð7ªé(©\ó  ªñÔð)ïdð©ª¶¯�ð 3�®! 2 ªñëï�ò�ñ¬ò�ð  ó  (

÷{ð�÷�\%  ÷�ªïdðgÈ3Ã°ÃÔó ¢¬. /�"]ð�¨|÷$ò�ñ¬ð©ª«ò�õç9&ò©õ�ò)ý�ð©ô«ò�õþö}óº£ ñ¬ó�ô'&}ò©õ  ó�õ}\ð7ò7ñ�ò�ö�ó�ô«ò�ó�ñ�õIó�ô«ðLúï©ûð©ò�Ëð�ò 1 (
 ó�õIý�ðLúï�ûð©ò 3




���ÞÝ����������¯��vßgà<á-á ��q à?â�� � Û0ã¥à � â Ý� �¼ä!Ûkà J&úxJ
kbó^"}ñ¬ð�ñ¬ð©¨}ó�ªõ�ð!*©ó�õ�ð�ô . ðbï�ð©ù]ð©ï�ª«ö]ð�ö}ó�ö]ð  ó  ÷�ð�÷�\%  ÷�ªïdð  ó�ñpö}ª  ï�õ$ªñ¬ª¨]ð©õiò  ñ�ó�ô5&}ò�õ$ó  ñ�ò�ö�ó�ô«ò  

ó . ù¤ò�õI÷�ð©¨t÷�ò . ò  "�ï�ó  2 ò¸ö}ò`ñ \óÝ÷�ò9ö}ò . ö}ó�ùLó�¨}ö}ógö}ó�ý�\ð�õ$ª«ò  9-ð�÷�ò©õ$ó  43 ��¨t÷�õIó
ó�ô«ó  ö}ó  ÷{ð©ï�ð©ñL(  ó�ò`ù}õ}\ò�ù}õ$ªò
¨�\"}ñ�ó�õIòÔö}óÍó  ÷$õ$ó�ô«ð  ómð¬ª«¨Mü�"³$ó�¨}ï�ª@ðÔö]ð�ý©ð�õ$ª@ð¤úï©ûð©ò¬ö}ò  ù]ð�õ�$ð©ñ�ó�÷$õ$ò  ö}óÍó�¨t÷$õ�ð©ö]ð�ö�ò�ñ¬ò9ö}ó�ô«ò S z . I .
S e  �»�~ T C . � S ÏZ(B�[T2Tg¨]ð�ùLò  ªIúï�ûð©ò�ö}ó  ÷{ð  ó  ÷$õ$ó�ô«ð  ¨}òm^M87k 3 ��ñ ÷�ó�õIñ¬ò  ö}ó¸¨b\"}ñ�ó�õ$ò�ö}ó�ó  ÷�õ$ó�ô@ð  4.
ò  ð+*�ôò�ñ�ó�õ�ð�ö}ò   b¡�^ {_Ó?|@{�ó) b¡�^ {ÎÓAì&Ó . ï�ò�ñüñ¬ð©ª  ö�ó�¼&×&×A×Îó  ÷$õ$ó�ô@ð  ¨]ð½ u^��©^��g  . ô«ó�ý�ð©ñ
ý�ð©¨t÷{ð+*©ó�ñ  ò 1 õ$ó�ò  ö}ó�ñ¬ð©ª  -.Q ó�¨}ö}ò�W�ò�ö@*�ó>{_É�ò)ñ¬ð©ª  ù}õIó;�2"}ö�ª«ïdð�ö}ò . "}ñÔð�ý©ó-,»/�"}ó  " 1 ÷�õ$ð}\% ö]ð)ðï�ò©¨|÷�ð©ñ�ª«¨]ðLúï�ûð©ò�ùLò�õ¸ó  ÷�õ$ó�ô@ð  ö}ó�ï�ð©ñ�ùLò¬ó�ô«ó_ï�ò�¨t÷�ðÔï�ò�ñÆð©ù¤ó�¨}ð  ï�ò©ñ Ø Ó^¼�ó  ÷�õIó�ô«ð  -3 �Fð©ñ 1 \ó�ñ ù¤ò�õ
 ó�õuò�ñ¬ð©ª  ý©ó�ô5&}ò . ð_ð�¨`\ð©ô«ª  ó�ö}ó  ÷$ó�ð+*©ô«ò�ñ�ó�õ$ð©ö}òb÷�ò©õ$¨]ð�(  ó�ð©ª¨}ö]ð�ñÔð�ª  ï�ò�ñ¬ù�ô«ª«ï�ð©ö]ð . "}ñÔð�ý�ó4,s/�"}ó¸ð
õ$ó  ò�ô5"Fúï©ûð�òmö]ðÍª«ö]ð�ö}ób¨}ò�^M87kâö}ªñ¬ª¨�"}ª�ðÍñ�ó�ö�ª«ö]ðN/�"}óþðÍù¤ò�ù�"�ô@ðLúï�ûð©ò�\óbñ¬ð©ª  ý�ó�ô'&]ð 3  Øó�ôòmô@ð©ö}ò�ö}ò  
ð+*�ôò�ñ�ó�õ�ð�ö}ò  ñÔð©ª  �Iò�ý©ó�¨  4. ð�ñ 1 ª'*+"}ª«ö]ð�ö}ó  ¨]ð  O ò�ô'">úï©ûò�ó  ð©ïdð 1 ð©ñ  "}õ2*�ª«¨}ö�ò�¨]ð�÷K"}õ�ð©ôñ¬ó�¨t÷�óÔù¤ó�ô«ð
ð+"  $ó�¨}ï�ª@ð�ö]ðÙò 1  ó�õIý�ðLúï�ûð©ò)ö]ð  ó  ÷�õ$ó�ô@ð  ù�õ]\ò<¯�ª«ñ¬ð  ð©ò>� � . ï�ò©ñ¬ò�&]ðdý9ª@ð  ª«ö}ò)ð©¨t÷�ó�ï�ªù]ð©ö}ò�¨]ð�a�ó�ï 3
É 3 { 3 { 3

® ð©¨`\ð�ô«ª  ó_ö�óO"}ñ ^M87k ò 1  ó�õIý�ð©ö}òÙö�ó�ù¤ó�¨}ö}ómö}ðÔª«ö}ó�¨t÷�ª � ïdðLúï�ûð©ò�ö}ò  ñ¬ó�ô'&}ò�õIó  ñ¬ò9ö}ó�ôò  -. ªô'"  (
÷�õ$ð©ö]ðvð�÷�õ�ðdý�\ó  ö}ò:/�"}ó�ïí&]ð�ñÔð©ñ�ò  ö}ó7ö}ª«ð+*�õ$ð©ñÔð  ö}ó�ö}ª@ð<*�¨`\ò  ÷�ª«ï�ò S ö}ö T 3 �Fð©ª  ö}ª«ð+*�õ$ð©ñÔð  V ûð©ò
ù}ô«ð©¨}ò  /�"}ó�ï�ò�¨�9&õ$ò�¨t÷{ð�ñ ò  ý�ð©ô«ò�õIó  ö}ó�ö�"}ð  ó  ÷�ð�÷�\%  ÷�ªïdð  ö�ó�ï�ò�ñ�ù]ð©õ�ð¤úï©ûð©ò�ö}ó¬^M87k  43¬®å� *?"�õ�ð
É 3 Õ)ñ�ò  ÷$õ�ð)óS¯�ó�ñ�ù}ô«ò  ö}ó¬ö}öB¾  ù]ð�õ�ð "�ñÔðX*�õ�ð©ö�ó¬ö}ó¬ñ¬ò9ö}ó�ô«ò  ö}ói"}ñøóS¯�ùLó�õ$ªñ¬ó�¨|÷$ò�ï�ò©¨|÷$õ$ò�ô«ð©ö}ò .
ò�¨}ö�ó¬ï�ð©ö]ð�ù¤ò�¨t÷�ò)¨}ò�ö}ª@ð+*©õ�ð©ñ¬ð  ªñ 1 ò©ô«ª',�ðÙð�ù¤ò  ª/úï©ûð©ò�ö}ói"}ñ ñ�ò�ö}ó�ô«ò�ö}ó¬ð©ï�ò©õ$ö}ò)ï�ò�ñ  ó-"  ý�ð�(
ô«ò©õ$ó  ö}ó�ó  ÷{ð�÷d\%  ÷$ª«ï�ðV/�"]ð©¨�ö}òÔï�ò�ñ¬ù}ð©õ�ð©ö�ò¬ï�ò�ñÆðL9-ð©ô  ð�ò 1  ó�õIý�ðLúï�ûð©ò 3�® ÷$õ�ðdý
\ó  ö}ò  ö}ªé9&ó�õIó�¨t÷�ó  ö}öB¾  
ù¤ò�ö}ó�ñ¬ò  ¨}ò�÷{ð©õþï�ô«ð©õ�ð�ñ¬ó�¨|÷$óÔð�ï�ò©õ$õ$ó�ô@ðLúï�ûð©ò7ó�¨t÷�õ$óÔð  /�"}ð�÷�õIò7ó  ÷{ð�÷d\%  ÷�ª«ï�ð  ó�ñ�ù}õ$ó4*tð©ö]ð  43 �  ñ�ó�ôé(
&}ò�õIó  ñ�ò�ö�ó�ô«ò  s ûð©òÙª«ö}ó�¨t÷�ª � ïdð©ö}ò  -. ù¤ò�õ�ó�¯�ó�ñ�ù}ô«òÙ¨}òÔö}ö¿ö}óÍô«ò+* S � T�ý  43 ô«ò?* S ( �¡ T S ù]ð©ª«¨�ó�ôFª¨@9&ó�õIª«ò�õó  /�"}ó�õIö}ò�T . ù¤ò�õ�ó  ÷{ð©õIó�ñ ¨]ð�õ$ó4*�ªfûð�òmö}ó�ð©ô÷$ò  ý�ð©ô«ò©õ$ó  ö�ó_ôò?* S � Tgó 1 ð©ªT¯�ò  ý�ð©ôò�õ$ó  ö}óþô«ò?* S ( �¡ T 3� ô'&]ð©¨�ö}òbó�ñpö}ó�÷�ð©ô'&�ó  "}ñpö}ömù¤ò�ö}ó�ñ¬ò  ð©¨]ð©ôª',�ð©õ>ª¨}ö}ª ý�ªö�"]ð©ôñ¬ó�¨t÷�óuð  ÷�ó�¨}ö³$ó�¨}ï�ª«ð  ¨}ò  ý�ð©ôò�õ$ó  
ö}ó�ï�ð©ö]ð�ù}ð©õ�$ð©ñ�ó�÷$õ$òs*�ô«ò 1 ð©ô 3i®! 
� *?"}õ$ð  É 3 Ó�ó�É 3 Ò¸ª«ô'"  ÷�õ$ð©ñâª  2 òbù}ð©õ�ð!"�ñpó�¯�ù¤ó�õIª«ñ�ó�¨t÷�ò�ï�ò�¨t÷�õIò�ô@ð�ö}ò
"  ð©¨}ö}òÙðV*�õ�ð�ö}ó_ö�ó�ñ�ò�ö}ó�ô«ò  ö}ó� b¡�^½{ÎÓAì&Ó . ò�¨}ö}ó_ò  ^M8�k  ! ªñO"}ô«ð©ö}ò  ï�ò©¨|÷�\ó�ñÆï�ó�õ$ïdð¬ö}óE¼&×&×A×
ó  ÷�õIó�ô@ð  -3 ��ñ ïdð©ö}ð�"}ñ¬ð�ö�ó  ÷�ð  Á� *?"}õ�ð  ðþõ$ó-*©ªfûð©ò�ö}ò  ñ¬ó�ô'&}ò©õ$ó  ñ�ò�ö}ó�ô«ò  \ó�ñ�ò  ÷$õ�ð©ö]ðþ¨}ò  ù]ð©ª¨!\ó�ª  
Ëð�ö}ªõ$ó�ª÷{ð . ï4"��Iò  ý�ð©ôò�õ$ó  ö}óÁ"}ñàö]ð©ö}ò�ù]ð©õ�$ð�ñ¬óÝ÷�õ$ò_9/\%  ª«ï�ò  ûð©ò�óS¯�ù}ô«ªï�ª ÷{ð©ö}ò  ð�÷$õ�ðdý
\ó  ö}ó^"}ñàï;\ò©ö}ª'*�ò¸ö}ó
 \% ñ 1 ò�ô«ò  43>®s ôª«¨�&]ð  ù¤ò�¨t÷�ªô'&]ð�ö]ð  ö}ó � ¨}ó�ñ3ò  ª«¨t÷�ó�õIý�ð©ôò  ö}óN{��7ó�ñ3ï�ð©ö]ð�ó  ÷�ð�÷d\%  ÷$ª«ïdð�ð_ù}ð©õI÷$ª«õ
ö}òñ�ó�ô'&�ò�õ�ñ�ò�ö}ó�ô«ò 3  ¸ò©÷$ó . ï�ò�ñ¬ò  ó�õIª@ðÍö}ó  óþó  ù¤ó�õ�ð�õ . /�"}óþò�ñ¬ò9ö}ó�ôòO"  ð©ö}ò�ï�ò�ñ�òO9-ð©ô  ðÍò 1  ó�õ/ý©ð¤úï©ûð©ò




���ÞÝ����������¯��vßgà<á-á ��q à?â�� � Û0ã¥à � â Ý� �¼ä!Ûkà J&ú�s

2436587 M 7 � :L`�j�´�·_Åt¹ ²�µØ¶t´!¶�Ç º7l�±@º|·�º�µi¶t´u¶�Ç º7l�¼>Ë²�µ¾½�Ç»³�²�Éf¶t¶9Ê�Å�º�±ãº�½¾²�¶|ºÈµØº�µØ´�µ¾½/º�½{Ë c µ¾½�Ç»³dºÈµ�ºtÅ�±@´�µ/´�¼�½/ºÈ¶|ºÈµu¼È²
½¾´kj�½¾²}Ãu°]º�±@º�´�µ/½/º`á@l�Út±ãº�å&²�Ç�ÚÈµ$ºÈ¶|º¸ºMl�±@º�¶t´u¶t´¸·¸²�¶t´�¹ ²�µØ¶t´! Z¡�À ¢ o+¨?osb}Ú�ºt¼È¶t²�³�²�·_Å�º�±ãºÈ¶|º
³�²�· Út·�º�å-ºt¹ µIº�²�ÐÈµ/´�±Ñ�ºLÕ³�Öº�²}Ã_À;ºÈ¶|º)Å©²�¼�½¾²7·¸²�µ/½{±@º¬²�µ�Ñ�º|¹ ²t±@´�µ¸¶t´Í¶}Ú�ºÈµ�´�µ¾½/º�½{Ëc µ¾½�Ç»³dºÈµÍÅ�º�±@º
Út·à¶|ºÈ¶t²�·¸²9¶t´�¹ ²�¶t´�¼�½{±@²�¶t´�µ¾½/ºLl�±ãºÈ¶t´�Ã




���ÞÝ����������¯��vßgà<á-á ��q à?â�� � Û0ã¥à � â Ý� �¼ä!Ûkà J&ú@?
¨}òÍó�¯�ùLó�õ$ª«ñ�ó�¨t÷$òÍï�ò�¨t÷$õ$ò�ô«ð©ö}ò�ó  ÷]\ðÍö}ó�¨t÷�õIòÍö}ó  ÷�ó�ª«¨t÷�ó�õIý�ð©ô«ò_ó�¨}ó  ÷$ó�ïdð  ò�\ó¸÷�ð©ñ 1 \ó�ñ3ö�ª@ð+*�¨�ò  ÷$ª«ïdð�ö}ò
ï�ò©ñ¬ò�ò�ñ¬ó�ô'&}ò©õ�ñ¬ò9ö}ó�ô«ò 3 Fð©õ$ðnö�ó�÷�ó�õ$ñ�ª«¨]ð�õ$ñ�ò  ò*ý�ð©ô«ò�õÔö}ó¿ïdð©ö]ð*ù]ð�õ�$ð©ñ�ó�÷$õ$òÛ*�ô«ò 1 ð©ô  ó�ôó�ï�ªò�¨]ð©ñ�ò  ò  ñ�ò9ö}ó�ôò  /�"}ó
�}3 �A	
� ����� � � ��� �L� �  ð�÷�ª  9-ð+,�ó�ñ·"}ñ ï�õ�\% ÷�\ó�õ$ª«òÔö}ó�¼Ô�nó�ñ � �t� ����ð  ó  ÷{ð�÷d\%  ÷�ª«ï�ð  -3 ^!ò�ñ�ò�ð©ù}ô«ªïdð�(ñ�ò  0 ó�ñ¬ù}õIóJ*�õ�ð�ö}ó  õ$ó4*?"}ô«ð©õ$ó  ¨}ò�ó  ù}ðLúï�ò)ö}ó�ù]ð©õ7$ð©ñ¬óÝ÷�õIò  \ómö}ó  ó�ó  ùLó�õ�ð©õ[/�"}ó . ù}ð©õ�ð�"}ñ ö}ð©ö}ò
ù]ð©õ7$ð©ñ�ó�÷�õIò . ð69&õ$ó-/�¿"³$ó�¨}ï�ª«ðÍö}ó0"}ñ3ö}ó�÷$ó�õ$ñ�ª«¨}ð©ö}òÍý�ð©ô«ò©õ!ö}ó�¨|÷$õ$òmö}ó  ÷$ó�ª¨t÷�ó�õ/ý�ð©ô«òÍö�óÀ¼��  ó��$ðmù}õ$ò�ù¤ò�õ;(
ï�ªò�¨]ð©ôzËðbù}õ$ò 1 ð 1 ªô«ª«ö}ð©ö}ó!ö}ðbò 1  ó�õIý�ðLúï�ûð©òþùLò  2 "}ªõ�ó  ÷�ó�ý�ð©ô«ò©õ 3 ^!ò©¨  ªö}ó�õ$ð©¨}ö}ò�ð©ª¨}ö]ð!/�"}ó�÷�ò9ö}ò  ó  ÷$ó  
ñ�ò�ö}ó�ô«ò  Z ó;�$ð©ñÓó-/�"}ª ý�ð©ô«ó�¨|÷$ó�ñ�ó�¨t÷�ó¸ï�ò�ñ�ù]ð�÷d\% ý©ó�ª  ï�ò�ñ3ð_ò 1  ó�õ/ý©ð¤úï©ûð©ò . ò_ý�ð©ôò�õ
ö}ó!"�ñ3ö�ó�÷�ó�õ$ñ�ª«¨]ð�ö}ò
ù]ð©õ7$ð©ñ�ó�÷�õIò F  ó�õ}\ðÔö]ð©ö}òÔùLó�ô@ð�ñ \ó�ö}ª@ð�ö}ò  ñ¬ò9ö}ó�ôò  ï�ò�ñ ª¨}ï�ó�õI÷�ó4,dði9&ò©õ$¨}ó�ï�ª«ö}ð¬ù¤ó�ô@ð�ö}ª  ùLó�õ  ûð©òÔó�ñ
÷�ò©õ$¨}ò�ö}ó�ô@ð 3

®! ç� *+"}õ�ð  É 3 {Î×7(kÉ 3 {S¼Ôð©ù�õ$ó  ó�¨t÷{ð�ñ ò  õ$ó  "}ô ÷{ð©ö�ò  ö}ó Ø ó�¯�ù¤ó�õIª«ñ�ó�¨t÷�ò  ï�ò�¨t÷�õIò�ô@ð�ö}ò  -. "}ñ ù]ð�õ�ð
ïdð�ö]ð�ð<*�ô«ò�ñ�ó�õ$ð©ö}ò . ò�¨�ö}ó 1 "  ï�ð©ñ¬ò  "  ð©õ�ï�ò�ñ�òR9-ð©ô  ð  ò 1  ó�õIý�ðLúï�ûò�ó  ^M87k  V ªñO"}ô@ð�ö}ò  ï�ò©ñüò  
ý�ð©ô«ò©õ$ó  ª¨t÷�ó�õIñ¬ó�ö}ª�\ð�õ$ª«ò  ö]ð�*�õ$ð©ö}ó�ö}ómñ�ò�ö}ó�ô«ò  43Í®¬� *?"�õ�ðaÉ 3 {_×�ª«ô'"  ÷�õ$ð�ò�ó  ù}ðLúï�ò�ö}ómù]ð©õ7$ð©ñ¬óÝ÷�õIò  
ô«ò+* S6I T�ý  -3 zàù]ð�õ�ð*ò  ð+*�ôò�ñ�ó�õ�ð�ö}ò  /�"}óÎ÷�ª ý�ó�õ�ð©ñ  "]ð ª«ö]ð©ö�óÎö}ó�÷$ó�õ$ñ�ª«¨}ð©ö]ð . ò�¨}ö}ó \ó¿ù¤ò  K \% ý�ó�ôý�ó�õ$ª � ïdð©õX/�"}ó�ò  ý�ð©ôò�õ$ó  ö}ó�÷$ó�õIñ¬ª¨]ð©ö}ò  ö}ó�ª«ö}ð©ö}ó¿ó¿ñ¬óÝ÷{ð©ôª«ï�ªö]ð©ö}ó7ùLó�ô@ð ñ \ó�ö}ª@ð*ö}ò  ñ�ó�ô5&}ò�õ$ó  
ñ�ò�ö}ó�ô«ò  ó  ÷]\ð . ö}ó�¨t÷�õIò�ö]ð  ª¨}ï�ó�õI÷$ó-,dð  ù¤ó�õIñ¬ª ÷�ª«ö}ð  -. ö�ó¸ù}ôó�¨}ò_ð©ï�ò�õ$ö}ò�ï�ò©ñ ò  ö]ð09-ð©ô  ðþò 1  ó�õIý�ðLúï©ûð�ò 3\� ù¤ò  K \% ý©ó�ôb÷{ð�ñ 1 \ó�ñ ö}ª@ð+*©¨}ò  ÷$ª«ï�ð©õ»"}ñ¬ð*ô«óÝý�ó¿õ$ó�ô@ðLúï�ûð©ò ª«ö]ð©ö�ó�(�ñ�ó�÷�ð©ô«ªï�ªö]ð©ö}ó)¨}ò  ó�¨|÷$ª«ö}ònö}óA/�"}ó
ð7�2"  ÷�ó  ó  ÷�ð�÷�ª  ÷$ª«ïdð�ñ¬ó�¨|÷$ó  ó�ñ¬ó�ô'&]ð�¨|÷$ó  ù¤ò9ö}ó�ñ  ó�õmò 1 ÷�ªö}ò  ÷{ð©¨t÷�òÎù¤ò�õ_ñ¬ò9ö}ó�ôò  ñ¬ð©ª  �Iò�ý�ó�¨  ó
ñ¬ð©ª  õ$ª«ï�ò  ó�ñ ñ�ó�÷{ð�ª  /�"]ð�¨|÷$òþùLò�õFñ¬ò9ö}ó�ôò  ñ¬ð©ª  ý�ó�ô'&}ò  ó�ï�ò�ñpñ¬ó�¨}ò�õIó  ý�ð©ô«ò©õ$ó  ö}ó_z 3  Øó�¨  ð©¨}ö}ò
ó�ñ~"}ñ¬ð�ñ�ó�÷{ð�ô«ª«ï�ª«ö]ð�ö}ó � ¯�ð . òÍó  ù]ð�ô'&]ð©ñ�ó�¨t÷$òÍó�ñîª«ö]ð©ö�ó�¨}ó  ÷{ðÍõIó�ô«ðLúï©ûð©ò�\ó�ï�ò©¨  ó4/Á¿"³$ó�¨}ï�ª«ðÍö}ª«õIó�÷�ð�ö]ð
ª«¨�ü�"³$ó�¨�ï�ª@ðmö}ò  ò+"�÷�õIò  ö}ò�ª  ù}ð©õ�$ð©ñ�ó�÷$õ$ò  *©ô«ò 1 ð�ª  -. ð©¨]ð�ô«ª',�ð©ö}ò  ð  ó-*?"}ªõ 3

® ö}ó�÷$ó�õIñ¬ª¨]ðLúï©ûð�ò�ö}ó S e  Â»�~ T C \ó�ð�ù}õ$ó  ó�¨t÷�ð©ö]ðÎ¨]ð � *?"�õ�ð�É 3 {?{ . /�"}óÙñ�ò  ÷$õ�ð7òÎó  ù]ð¤úï�ò¿ö}óù]ð©õ7$ð©ñ�ó�÷�õIò  S e  r»�~ T C ý  -3 z 3 87ð©ª  "}ñÔðbý©ó-,�ò  ý�ð©ôò�õ$ó  ö}ó�÷$ó�õ$ñ�ª«¨}ð©ö}ò  ó  ÷dûð�ò�ö}ó�ð©ï�ò�õ$ö}ò�ï�ò©ñ ò  
ö]ðN9-ð©ô  ð�ò 1  ó�õIý�ðLúï©ûð�ò . ò�¨}ö�óþð�ª«¨}ï�ó�õ/÷�ó-,�ðmù]ð©õ$ó�ï�ó�ó  ÷{ð�õ�õ$ó�ô@ð©ï�ª«ò�¨]ð�ö]ð�9&ò�õ/÷�ó�ñ�ó�¨t÷$óbï�ò�ñîòÍ¨�\"}ñ�ó�õIòÍö}ó
ó  ÷�õIó�ô@ð  ò 1  ó�õIý�ð©ö]ð  -3 �Fð�¨|÷$ò�ò  ð+*�ôò�ñ�ó�õ�ð�ö}ò  �Iò�ý©ó�¨  /�"]ð©¨t÷�òVW�ò�ö�*©óJ{_ÉmùLò  K "�ó�ñ±"}ñ¬ð�ª¨}ï�ó�õI÷�ó4,dð
ó�ñ S e  ½»�~ T C /�"�ó�ù}õ�ð�÷$ª«ï�ð©ñ¬ó�¨t÷�ó`ý©ð�õ$õ$ó¸÷�ò9ö}ò  ò  ý�ð©ô«ò©õ$ó  óS¯�ù}ôò�õ�ð©ö�ò  -3 \� ª«¨t÷�ó�õ$ó  K ð�¨|÷$ó�ùLó�õ$ï�ó 1 ó�õ
/�"}óA&`\ð*÷{ð©ñ 1 \ó�ñ "�ñÔð*õ$ó�ô@ðLúï�ûð©ò ó�¨t÷�õIó S e  Ã»�~ T C ó�z ö}ó�¨t÷�õ$ònö}ò  ñ�ó�ô5&}ò�õIó  ñ�ò�ö}ó�ô«ò  4. ò©¨}ö}ó
ñ�ó�¨}ò�õIó  ý©ð�ô«ò�õIó  ö�ó S e  Ä»�~ T C ï�ò�ñ 1 ª¨]ð©ö}ò  ï�ò©ñ 1 ð©ªT¯�ò  ý©ð�ô«ò�õIó  ö}óAzÏù}õIò�ö@"�,�ó�ñ ñ�ò�ö�ó�ô«ò  
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b}ÚÈ´bÚ�½�ÇR¹ Ç»ä�º�±ãºt·ßº_l�±ãºÈ¶t´�¶t´
·�²9¶t´�¹ ²�µ�Å�º�±@º�ºÔ°;À�È|Àx`g *¶t´J )¡�À ¢ o?q+£ÙÉ ¢ q+£�wÍ´�µ¾½{±@´�¹»ºÈµ�ÊÞ×t )¡�À ¢ o ¢ o�É ¢ ¦�q?q�´�µ/½{±«´�¹»ºÈµ$ÊÝ×
 )¡�À ¢ o?u ¢ É Ã q?n?o�´�µ¾½{±@´�¹ º�µ$ÊÝ×  Z¡�À ¢ o?¨?o_É Ã u?q<¦�´�µ¾½{±@´�¹»ºÈµ�Ê�´çª>²�¶�l©´ ¢ ¦mÉ�£�o Ã ´�µ/½{±«´�¹»ºÈµ$Ê�Ã�Ä�µ
³�Ë cÜ±@³�Út¹ ²�µ�·�²©µ/½{±@º|· ºÈµ�Å�²�µ{Ç&Õ³�Ö²�´�µ
¶t´�¼�½{±@²�¶t²_´�µÝÅ�º¤Õ³�²�¶t´�Å�º�±fèºt·�´Ý½{±@²�µ�´íj9Åt¹ ²t±ãºÈ¶|º�µ�Å©´�¹ ºçl�±ãºÈ¶t´
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Ä[Ñ�º|¹ ²|±¤¶t´�³dºÈ¶|ºÍÅ�º�±fèºt·�´Ý½{±@²_¶t´�½¾´�±O·�ÇT¼�º�¶t²¬Å�²t±
´�µ¾½/º)å&´�±f±ãºt·¸´�¼�½/º�¶t´�ºt¼ØËº|¹ Ç»µ/´�ÉO³�²�· º7ÇR¼È³�´�±«½¾´�ä�º)´�· ¢ �iÊÎË´�·¸²�µ/½{±@º�¶t²�´�·î³dºÈ¶|º¿Å�º�ÇR¼È´�¹
³�²�·¸²�Út·bº�³�±fÚÈä�Ã
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®�� *?"}õ$ðÊÉ 3 {S¼�ñ�ò  ÷$õ�ð`ò�ó  ù]ð¤úï�ò�ö�óuù]ð�õ�$ð©ñ�ó�÷$õ$ò  � S ÏZ(B�[T�ý  -3 z . ò�¨}ö}óÍ\ó
ù¤ò  K \% ý�ó�ô|ùLó�õ$ï�ó 1 ó�õ
/�"}óuðö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûð©ò`ö}óg� S Ï)(B�0T�õ$ó�ï-"}ù¤ó�õ$ð�ñO"�ª÷�ò 1 ó�ñâò�ý�ð©ôò�õ³"  ð©ö}ò�ù]ð©õ�ð�ï�ò�¨  ÷$õK"}ªõØðM9-ð�ô  ð�ò 1  ó�õIý�ðLúï©ûð�ò 3
��ñ õ$ó�ô@ðLúï�ûð©òþð©ò  ö�ó�ñ¬ð©ª  ù}ð©õ�$ð©ñ�ó�÷$õ$ò  *�ô«ò 1 ð©ª  4. ó  ÷�ó`ù]ð©õIó�ï�ó  ó�õ
òþñÔð�ª  õIò 1 "  ÷{ð©ñ�ó�¨t÷$ó�õIó�ï4"}ùLó�õ�ð©ö�ò .
÷�ó�¨}ö}ò�÷�ªù}ª«ï�ð©ñ¬ó�¨t÷�óbª¨}ï�ó�õI÷�ó4,dð  ö]ðmò�õIö}ó�ñ ö�óR× 3 ×@{ S óS¯�ï�óÝ÷�òÔù}ð©õ�ðLW¸ò9ö�*�óL{}É . ï�ò�ñ´× 3 ×�¼?T 3 >ò�õ � ñ ð�÷�ð 1 ó�ô@ðËÉ 3 ¼  "�ñÔð©õIª',�ð�ð  ö}ó�÷$ó�õ$ñ�ª«¨}ðLúï©ûò�ó  ö}ò  óS¯�ù¤ó�õIª«ñ�ó�¨t÷�ò  ï�ò�¨t÷�õ$ò©ô@ð©ö}ò  ý9ª@ðþð©¨`\ð©ôª  ó
ó�ñ¯¼©k 3
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³�²�·¸²�å&´�±f±@º|·¸´�¼�½/º)¶t´�ºt¼ØËº|¹ Ç»µ/´�Ã¿Ä�µ�Ë cÜ¼È¶�Ç»³�´Ì�IÇR¼]�Î´Ì�B²�Ú�½��v±«´�å&´�±«´�·If�µ/´©×�±@´�µÝÅ©´�³Ý½�Ç Ñ�ºt·�´�¼�½¾´©×
ºÈ²�µ�Ñ�ºt¹ ²t±@´�µ�¶t´þ´�¼�½{±ãºÈ¶|ºÍ¶t²�·�²9¶t´�¹ ²�ÚÈµIºÈ¶t²¬³�²�·�²�å-ºt¹ µIº�²�ÐÈµ/´�±«Ñ�º¤Õ³�ÖºÈ²�´_ºÈ²�µ�Ñ�ºt¹ ²t±@´�µ�¶t´�½¾´�±5f
·þÇR¼�ºÈ¶t²�µ�´�·àµÝÚ�ºÍºt¼ØËºt¹ÜÇ»µ/´�Ã

Ê�þ�ÿ Í>ÉÎ�ÏÎÐFÑ�_� ��� Ò �ÍíFíF�
® � "�¨Fúï©ûð©ò�ö}óç87ð  K ð_ö}òÓ �õ$ó  ó�¨t÷�ó S�Ô â7áWßÎáSô�à8ÕRó�ÖÀ×/ó³ßWßwØIò�ô�zSàXãÀÞ³ô½(� gk[8��R( ¸ S å TKT�¨}ò  ª«¨@9&ò©õ$ñ¬ð
ðÔö}ª  ÷$õ$ª 1 "}ªIúï�ûð©ò¬ö�ò�¨b\"}ñ�ó�õ$ò�ö}óÍó  ÷$õ$ó�ô«ð  ó�ñ 9D"�¨Fúï©ûð©òÔö]ðÔñ¬ð  K ðÔð�÷K"]ð©ôØö]ð  ó  ÷�õIó�ô«ð  -3 kbó  K ði9&ò�õIñÔð .
ð� 
k[87� ó�ñ�"}ñ�ð+*�ôò�ñ�ó�õ�ð�ö}ò  óÔö�ª59&ó�õIó¬ö}ð���87� ù¤ó�ô«ð)ù�õ]\ò�ù}õIª@ð�ó�ý©ò�ô'"Fúï�ûð©ò7ó  ÷$ó�ô@ð�õ�ó�ùLò�õ�ó49&ó�ª÷$ò  
ö}ª¨
$ð©ñ�ª«ï�ò  -3 �>ð©ª  ó49&ó�ª÷$ò  ö�ª«¨
$ð©ñ�ª«ï�ò  ö}ó�ª¶¯�ð©ñ  "]ð  ð  2 ª«¨}ð�÷#"}õ$ð  ¨}ðM 
k[87� . 9-ð+,�ó�¨}ö}ò�ï�ò�ñ /�"}ó
óS¯�ª  ÷{ð�ñëý�ð©õ$ª«ðLúï©ûò©ó  ó  ù]ð�ï�ª@ð�ª  ¨]ð  "]ðÎª«¨}ï�ô«ª¨]ðLúï©ûð�ò S : T 3  >ò©õÍó  ÷�ó�ñ¬ò�÷�ªý©ò7ù}õIò�ï4"}õ�ð�ñ¬ò  ð©ù}ô«ªïdð©õ�ó
ö}ó  ó�¨tý©ò�ôý©ó�õ�9&ó�õ$õ$ð©ñ¬ó�¨t÷{ð  ö}ó�ð©¨�\ð©ô«ª  óÍï�ð©ù]ð+,�ó  ö}ó�ò 1 ÷�ó�õþðÙù}õ]\ò�ù�õ$ª@ð© 
k[87�ßó���ò?"  "]ð�ª«¨}ï�ô«ª¨]ðLúï©ûð�ò




���ÞÝ����������¯��vßgà<á-á ��q à?â�� � Û0ã¥à � â Ý� �¼ä!Ûkà J�J<ú
ó�ñ ö}ªé9&ó�õ$ó�¨t÷�ó  õIó-*�ªOûò�ó  ó  ù]ð©ï�ª«ð©ª  ö}òþð+*�ôò�ñ�ó�õ�ð�ö}ò 3 \��ª¨}ó�ý9ª ÷x\ð�ý©ó�ô@/�"}óu÷{ð©ª  9&ó�õIõ�ð©ñ�ó�¨t÷�ð  ÷�ó�¨�&]ð©ñ ù¤ò�õ
÷�õ}\ð  ö}ó  ªQ"}ñÔðV&}ª«ù�\ò©÷�ó  ó�ª«¨}ªï�ª@ð�ô�ù]ð©õ$ðÔð�ï�ò�¨tý©ó�õ  ûð©òÙö]ð�ª«¨@9&ò©õ$ñ¬ðLúï©ûð©ò�ö}ó�ô'"�ñ¬ª¨}ò  ªö]ð©ö}ó�ó�ñ ñÔð  K ð 3
kbó  2 ði9&ò©õ$ñ¬ð . ó�ý9ª«ö}ó�¨t÷�ó�ñ�ó�¨t÷$óÍ¨lûð©òi&`\ð¬ï�ò�ñ¬ò¬ó  ïdð©ù]ð�õ�ö]ð  ª«¨}ï�ó�õ/÷�ó-,�ð  ð  K ò9ï�ª«ð©ö]ð  ð©ò¬ñ¬ò9ö}ó�ôò  ö}ó
ó�ý©ò�ô'">úï©ûð©ò�óþª«¨t÷�ó�õ$ª«ò©õ$ó  ó  ÷�ó�ô@ð©õIó  /�"]ð©¨}ö�ò  ó�ö}óÝ÷�ó�õIñ¬ª¨]ð�ðmñÔð  2 ð�ö}ó["}ñ¬ð�ó  ÷�õIó�ô«ð�ð�ù]ð©õ/÷�ªõ�ö}ó  "]ð
ô'"�ñ¬ª¨}ò  ªö]ð©ö}ó 3 ��¨t÷�õIó�÷�ð©¨t÷�ò . ó�9&ó�ª ÷�ò  ï�ò�ñ�ò�ò 1 ª¨]ð©õIª  ñ�ò�¨�ûð©òÍõ$ó  ò�ô ý9ª«ö}ò . /�"}ó�ð©ô ÷�ó�õ�ð©ñ3ð�ï�ò�¨tý�ó�õ  ûð©ò
ö}ó�ô'"}ñ�ª«¨�ò  ªö]ð©ö}ó�ó�ñ ñÔð  2 ð . ù¤ò�ö}ó�ñ  ó�õuï�ò�¨  ª  ÷$ó�¨t÷�ó�ñ¬ó�¨|÷$óbª«¨t÷$õ$ò9ö�"�,�ªö}ò  ¨}ò_ñ \óÝ÷�ò9ö}ò_ö�ó�ð©¨�\ð©ô«ª  ó 3 >ó�¨  ð�¨}ö}ò�¨]ðO9&ò�õ$ñ¬ðÍï�ò�ñ�òmó  ÷{ðmï�ò©¨|ý©ó�õ  ûð©òn\óç9&ó�ª÷�ðÍùLò9ö}ó�ñ¬ò   ó�ù}ð©õ�ð©õ`ò  ñ*\ó�÷$ò�ö�ò  ö}ó�ð©¨`\ð�ô«ª  ó�ó�ñ
ð+/�"}ó�ô«ó  /�"}ó�õIó�ï4"}ùLó�õ�ð©ñÆð�ª«¨@9&ò�õIñÔð¤úï©ûð©ò  ò 1 õ$ó�ð�ñ¬ð  2 ð¬ö}ð  ó  ÷$õ$ó�ô«ð  ö}ª«õIó�÷{ð�ñ¬ó�¨|÷$óþö]ð¬ñ¬ð+*�¨}ª ÷#"}ö�ó
ó�ñ "}ñ¬ð 1 ð©¨}ö}ð . ª'*�¨�ò�õ�ð©¨�ö}ò�ù¤ò�õI÷�ð©¨t÷�òÎò  ö}ð©ö}ò  O ò 1 õIóÙï�ò�õ . óÙò  /�"}ó}9-ð+,�ó�ñ�ª  K òR"�÷�ªô«ª5,dð©¨}ö�ò7ò
ù}õ}\ò�ù}õ$ªòmù}ô@ð�¨}ò�ö}ò¬^M87k 3 kbó�¨}ò©ñ¬ª¨]ð©ñ�ò<(�ò  õ$ó  ù¤ó�ï�÷$ªý�ð©ñ�ó�¨t÷�óþö}óþñ \ó�÷$ò�ö}ò  ö}ó�ð©¨`\ð©ôª  óJ{dkàó�¼©k 3

^!ò�ñ�ò�ö�ª÷�ò�¨}ò¬^�ð©ù 3 | . ù]ð©õ$ð©ñ¬óÝ÷�õIª',dð�ñ¬ò  ð> 
k[87� ï�ò©ñ¬òJ"}ñ¬ðmô«ó�ªlö}óþùLò�÷�$ó�¨�ï�ª@ðmö}ò�÷�ªùLò
¸ S å T 1 H SH5å 1 ¸ C å 698�Ù S É 3 {S¼+T

ò�¨}ö}ó . ï�ò�ñ�ò�õ$ó�9&ó�õ-$ó�¨}ï�ª«ð . òmý�ð©ô«ò�õ!ö]ð�ª¨}ï�ôª«¨]ð¤úï©ûð©òÍö}ð©ö}ò�ùLò�õ�a�ð©ô«ù¤ó�÷$ó�õ S {_Ò ØAØ T Ô Õ Ø Öb\ó :�1 ¼�ë | Ø 3
��ñ ÷�ó�õIñ¬ò  ö�ó�ï�ò�¨t÷{ð+*�ó�ñ ö}ó)ó  ÷�õ$ó�ô@ð  ó�ñìª«¨t÷�ó�õIý�ð©ô«ò  ô«ò?*tð�õ$ª÷$ñ¬ò  -. ð½ gk[8�� \ó>*�ó�õ�ð©ôñ¬ó�¨|÷$ó

ó  ï�õIª÷{ðmö]ð  ó4*?"}ª¨|÷$ó09&ò�õ$ñ¬ð �
¸ G S å T 1 H SH�BDCSÚ�å 1 ¸ GC å ¡ ë S É 3 {�|?T

® õ$ó�ô«ðLúï©ûð�ò�ó�¨t÷�õ$óþó  ÷{ð  ö�"}ð  ö}ó � ¨�ªIúï©ûò©ó  ö}óH 
k[87� \óþö]ð�ö]ðmùLò�õ
¸�S å T 1 ¸ G S å T H�BDCSÚ�åH6å 1¿BDCSÚÜÛVå 6 # ¸ G S å TSë S É 3 {}É�T

®! 2 ª«ñ .
¸ C å 698 1 BC]ÚÜÛ ¸ GC å ¡ 6 # S É 3 { Ø T

óþùLò�õ/÷{ð©¨t÷$ò
:�1 {  ÇÝ S É 3 {Îì?T




���ÞÝ����������¯��vßgà<á-á ��q à?â�� � Û0ã¥à � â Ý� �¼ä!Ûkà J�J9J
ó

¸ C 1 BDC]ÚÜÛ ¸ GC ë S É 3 {°Õ+T
kbó  2 ðJ9&ò�õ$ñ¬ð Ý 1  {Aëp| Ø ó-/�"}ªý�ð©ôóþð©òmý�ð©ô«ò�õ!ö}ó_a�ð©ô«ù¤ó�÷$ó�õ`ö}ó :¿1 ¼�ë | Ø 3\� ª«ñ�ùLò©õI÷{ð�¨|÷$ó�õ$ó  K ð©ô÷�ð©õ>/�"�ó �Q�^Þ �83 � ðp 
k[87�Óó�ñ ª¨t÷�ó�õ/ý�ð©ô«ò  ôª«¨}ó�ð©õ$ó  ò?"Ïôò?*tð©õIª÷$ñ¬ò  \ó

ö}ªé9&ó�õ$ó�¨t÷�ó
ö}ó ��ß � �7� ����� � ó  ÷�ð_*�õ$ð©¨}ö}ó4,dð�ó�ñÍ"}ñ¬ð`ó  ï�ð©ô@ð�ôª«¨}ó�ð©õ;ò?"�ô«ò?*tð�õd\% ÷$ñ¬ªïdð 3L® ñ 1 ð  ö}ó � ¨�ªIúï©ûò©ó  ö}ó1 
k[87�Yù¤ò�ö�ó�ñ  ó�õ�ó�¯�ù�õ$ó  2 ð  ó�ñ ó  ïdð©ô«ðÙô«ò?*tð�õd\% ÷$ñ¬ªïdð . ÷$õ�ð©¨  9&ò�õIñÔð©¨�ö}ò}"}ñ¬ð�ô«ó�ªFö}óÍù¤ò©÷�$ó�¨}ï�ª@ðó�ñ õ$ó�÷�ð�óþö]ð�¨}ö}ò  ó�¨|÷$ª«ö}ò¬ð©òm÷�ó�õ$ñ�ò�ÚIª«¨}ï�ô«ª¨]ðLúï©ûð�ò?ÜÍù]ð©õ$ðmò  óS¯�ùLò9ó�¨t÷$ó  -3 �xð+,�ó�¨}ö}ò�ª  2 òm÷�ó�ñ¬ò  
ô«ò?* SD¸ S å TKT 1  :�BDC]Ú�å V BC]Ú ¸ C S É 3 {]à?T

ó
ôò?* SD¸ G S å TKT 1 Ý BDCSÚ�å V BDC]Ú ¸ GC 1 S {  : T BDCSÚ�å V BDC]Ú ¸ GC S É 3 {]á?T

�  ÷{ð  ö�ª59&ó�õIó�¨t÷�ó  ö}ó � ¨�ªIúï©ûò©ó  ö}óZ"}ñ¬ðI87�}/�"]ð©ô5/�"�ó�õl÷�$ó�ñ  ªö}òM"}ñ¬ð�ï�ò�¨  ÷{ð�¨|÷$óÞ9&ò�¨t÷�ó�ö}ó�ï�ò�¨@9D"  ûð©ò
¨]ð�ô«ª ÷�ó�õ$ð�÷#"�õ�ð . òX/�"}ó�ó  ù¤ó�ï�ª@ð©ôñ¬ó�¨t÷�ó�ùLò9ö}ó  ó�õ_ö�ó�ô«ªïdð©ö�ò�÷$ó�¨}ö�ò�ó�ñ ý�ª  ÷�ð>/�"}ó¬ð  ö}ª59&ó�õ$ó�¨Fúïdð  ó�ñ
ñ[\ò�ö�"}ôò�ó�¨|÷$õ$ó�ò  óS¯�ù¤ò�ó�¨|÷$ó  : ó Ý \ó7ö}ó¹"}ñÔð�"}¨}ªö]ð©ö}ó . ò:/�"}óÏ\ó7ï�ò�¨  ª  ÷$ó�¨t÷�óÎï�ò�ñüý�ð©õ$ª«ðLúï©ûò�ó  
9/\%  ª«ï�ð  õ$ó�ô«ð�÷{ð�ö]ð  ¨]ð)ô«ª÷$ó�õ$ð�÷#"}õ$ð 3 � ð©õI÷$ª'*�òÙö�ó»¶�ó�¨�¨}ª«ï4"�÷$÷ S {]á�á�à�TEâ Ø ×�ã�\óL"}ñÔð 1 òtð�÷$ó�¨t÷{ð�÷�ªý�ð�¨}ò
 ó�¨t÷�ª«ö�òÎö}ó�"}¨}ªé9&ò�õ$ñ�ª',�ð©õ�ð�¨�ò©÷{ðLúï�ûð©ò�óÙñ�ª«¨}ªñ¬ª5,dð©õ�óÝý�ó�¨|÷K"]ð©ª  ª¨t÷�ó�õIù}õ$óÝ÷{ðLúï�ûò�ó  ó�õ$õ7$ò�¨}ódð  ð©ö�ý9ª«¨}ö}ð  
ö}ó  ÷�ó�ù}õIò 1 ô«ó�ñÔð 3
òsó��^ó2ô õ � �ýZþ�ü;ø@úvú � ôÁN
� ù�õ$ª«ñ�ó�ªõ$ò¬ñ \óÝ÷�ò9ö}ò�ð  ó�õþð�ù}õ$ó  ó�¨t÷�ð©ö}ò)ï�ò�¨  ª  ÷�ó�ó�ñ ó  ÷$ª«ñ¬ð©õ�ð�ñ¬ð  K ðÙö}ómïdð©ö}ð�ó  ÷$õ$ó�ô«ðÙö}ª«õIó�÷{ð7(
ñ�ó�¨t÷�ó�ö�ó  "}ðbñÔð+*©¨}ª÷K"}ö}óuð©ù]ð©õIó�¨t÷�ó . ª'*�¨�ò�õ�ð©¨�ö}òbð�ª¨@9&ò�õIñÔðLúï�ûð©ò  ò 1 õIó  "]ðbï�ò�õ>ó�õ$ó�ö�"�,�ª«¨}ö}ò�ö}ó^"}ñ¬ð
ñ¬ð©¨}ó�ªõ�ð  ª«ñ�ù}ô«ª � ïdð�ö]ð�òÙù�õ$ò 1 ôó�ñ¬ð�ð}"}ñ¬ð�ö}ª«ñ�ó�¨  ûð©ò 3  >ð©õ�ð»9-ð+,�ó�õIñ¬ò  ó  ÷�ðÙï�ò�¨tý�ó�õ  ûð©ò�ö�ómô'"}ñ�ªé(
¨}ò  ª«ö]ð�ö}ó¸ó�ñÓñÔð  2 ð_ð©ù}ô«ªïdð©ñ�ò  "}ñ¬ðþª  \ò©ï�õ$ò©¨]ð�ï�ò�ñ ý�ð©ô«ò�õIó  ù]ð©õ$ð_ò  ù]ð©õ7$ð©ñ¬óÝ÷�õIò  *�ô«ò 1 ð©ª  ò 1 ÷�ª«ö�ò  
ù¤ó�ô«ò  ñ \ó�÷$ò�ö}ò  ó�¯�ù�ô«ª«ï�ð©ö}ò  ¨]ðÎa9ó�ï 3 É 3 { . ó  ÷�ð 1 ó�ô«ó�ï�ó�¨�ö}ò�"}ñ¬ð�õIó�ô@ð¤úï©ûð©ò�ö}ª«õIó�÷{ð�ó�¨t÷$õ$ó�ñ¬ð+*�¨}ª ÷#"}ö�ó
ð©ù]ð�õ$ó�¨t÷$ó�e ����� ó�ðbñ¬ð  K ðbð�÷K"]ð©ô�ö�ó�ïdð©ö]ðbó  ÷$õ$ó�ô«ð 3 ^!ò©ñ ò  ý�ð©ôò�õ$ó  ö}ó�ñ¬ð  2 ðbù]ð©õ$ð�ïdð�ö]ðbó  ÷�õ$ó�ô@ðbó�ñ




���ÞÝ����������¯��vßgà<á-á ��q à?â�� � Û0ã¥à � â Ý� �¼ä!Ûkà J�J©s
ñ)ûð©ò  -. ùLò9ö}ó�ñ¬ò  ï�ò�¨t÷x\ð7(�ô@ð  ó�ñîª«¨t÷�ó�õIý�ð©ôò  ôª«¨}ó�ð©õ$ó  ó�ñîñÔð  2 ðÍó�ò 1 ÷�ó�õIñ¬ò  ð ¸ S å T 3 �  ÷$óþñ \óÝ÷�ò9ö}ò
\ó�ï�ò�ñ�ù}ô«óÝ÷{ð©ñ�ó�¨t÷$ó�ó4/�"}ªý�ð©ôó�¨t÷�ó�ð©ò¬ñ*\ó�÷$ò�ö�ò¬ö}ó_ï�ò�¨tý©ó�õ  ûð©ò�ö}ó�"}ñ¬ðL9D"}¨>úï©ûð©ò¬ö}ó�ô5"}ñ¬ª¨}ò  ª«ö]ð©ö�ó S ¾ �
(!æ S »�~ T2T!ó�ñ±"}ñ¬ð1 
k[87� . ò 1 ÷$ª«ö]ðmð�÷�õ�ðdý�\ó  ö]ð  ó4*?"}ª¨|÷$óþõ$ó�ô«ðLúï©ûð�ò �

( S å T 1  æ S »�~ T ¸ H6å S »�~ TH »�~ ¹ 6
# Ù S É 3 ¼�ä?T

ò�¨}ö}ó 2�5�åçæ	è�é2êæ è \ó�ð�ö}ó�õIªý�ð©ö]ðmö]ð�õ$ó�ô@ðLúï�ûð©ò�ñÔð  K ð7(�ô'"�ñ¬ª¨}ò  ªö]ð©ö}ó¸ù]ð©õ$ð¬ð 1 ð©¨}ö}ð�� . /�"�ó_ö}ó�ùLó�¨}ö}ó
ö}ó_ô«ò?* SëI T�óNz�ö]ð¬ù¤ò�ù�"�ô@ðLúï�ûð©ò¬ó  ÷$ó�ô@ð�õ 3�® /�"}ªØó  ÷x\ð�ð�ö}ó�ùt$ó�¨}ï�ª@ðÔó�¯�ù}ôB\% ï�ª÷�ð�ö}ð¬ï�ò©¨|ý©ó�õ  ûð©ò�ö}ð ¾ ��ó�ñ 
k[87��ï�ò�ñ ðm÷�ó�ò©õ$ª@ð�ö}ó�ó�ý©ò�ô'"Fúï�ûð©òÔó�ª«¨t÷$ó�õ$ªò�õ$ó  ó  ÷$ó�ô«ð©õ$ó  -. òi/�"}ó  óþ÷�ò�õI¨]ð¬ñ¬ð©ª  M ó�¨  \% ý©ó�ôØùLò�õ�ó�ô«ð¨lûð©ò  ó_ö]ð©õ�ùLó�ô@ðmù}õ}\ò�ù}õ$ª«ð�õIó�ô«ðLúï©ûð©ò�ñ¬ð  K ð�(�ô5"}ñ¬ª¨}ò  ª«ö]ð©ö�ó . ñ¬ð  ù¤ò�õ  "]ðÔö�ó�õ$ª ý�ð©ö]ð 3 ^�ð 1 ó�õ$ó  K ð©ô÷�ð©õ
/�"}ó¬ð  ù}õ]\ò�ù�õ$ª@ð  ª¨}ï�ó�õI÷$ó-,dð  ¨]ð�ª«ö}ð©ö}ómó�ñ¬óÝ÷{ð©ôª«ï�ªö]ð©ö}ó�ð©ö}ò©÷�ð©ö]ð  ù]ð�õ�ð)ð)ù¤ò�ù�"}ô«ðLúï©ûð�ò)ó  ÷$ó�ô@ð�õ  ûð©ò
*�ó�õ�ð©ôñ¬ó�¨|÷$ó_9&ò©¨|÷$ó  ñ¬ð©ªò�õ$ó  ö�óbª«¨}ï�ó�õ/÷�ó-,�ð  ö�òO/�"}ó�ð  ò�õ$ª5"}¨}ö]ð  ö}ò  ñ¬ò9ö}ó�ôò  ö}ó�óÝý�ò�ô5"Fúï©ûð©ò�ó  ÷$ó�ô«ð©õ
S ö�ó�¡�õ$ª¤�  ó�÷¸ð©ô 3 S ¼�ä�ä^¼ 1 TËâ�¼�ì�ã¼T 3 Fð©õ$ð�÷$ó  ÷�ð©õ�ð`ó � ï�ªE$ó�¨}ï�ª«ð¸ö}ó  ÷$ó!ñ \ó�÷�ò9ö}ò�ô@ð©¨>úïdð©ñ�ò  ñ)ûð©ò¸ö�óÁ"}ñ¬ð  \ó�õIª«ógö}ó!ó�¯�ùLó�õ$ª«ñ�ó�¨t÷$ò  ï�ò�¨t÷�õIò<(
ô@ð�ö}ò  -. /�"}óÔï�ò�¨  ª  ÷$ó�ñøó  2 ó�¨}ï�ª«ð©ô«ñ�ó�¨t÷�ó¬ó�ñØ"}ñøª¨|ý©ó  ÷�ª'*�ðLúï©ûð©ò  ò 1 õ$ó¬ð�ª«¨�ü�"³$ó�¨�ï�ª@ð)ö]ð  ª«¨}ï�ó�õ/÷�ó-,�ð  
¨}ò  ù}ð©õ�$ð©ñ�ó�÷$õ$ò  *�ô«ò 1 ð©ª  ¨]ðÙö}ó�÷$ó�õIñ¬ª¨]ðLúï©ûð�ò�ö]ðÙª«¨}ï�ô«ª¨]ðLúï©ûð�òÔö]ðí 
k[87� 3 �
ñ ïdð©ö}ð}"}ñ ö}ó  ÷$ó  óS¯�(
ù¤ó�õ$ªñ¬ó�¨t÷�ò  1 "  ï�ð©ñ¬ò  ö}ó�÷$ó�õ$ñ�ª«¨}ð©õ : S : ë ,bc T�ö}óR{]ä�äÎ^M8�k  ï�ò�ñ�ô«ò?* SëI T 1Hî 3 à�ä . à�ä�ä�ó  ÷�õIó�ô«ð  ó
ý�ð©ô«ò©õ�ï�ò�¨�&�ó�ï�ªö}ò7ù}ð©õ�ð)ð)ª¨}ï�ôª«¨]ð¤úï©ûð©òÙö]ðr 
k[87� S : PRQ�T 3 �  ÷$ó¬¨�\"�ñ¬ó�õ$ò�ö}ó�ó  ÷$õ$ó�ô@ð  \óm÷�\% ù�ª«ï�ò�ù]ð�õ�ðð  ð©ñ�ò  ÷�õ�ð  ó�ñ õIó-*�ªOûò�ó  ï�ò�¨}ï+$ó�¨t÷�õIª«ïdð  ò 1  ó�õIý�ð©ö]ð  ¨}ò  ð+*�ô«ò©ñ¬ó�õ�ð©ö}ò  óJ/�"}ó�ù]ð  2 ð©õ$ð©ñ ù¤ò�õbó  ÷{ð
ð©¨`\ð�ô«ª  ó . ï�ò�ñ¬ò�ñ�ò  ÷$õ�ð©ö}ò�¨}ò�^�ð©ù 3 ì 3 kbó�÷$ó�õ$ñ�ª«¨}ð©ñ¬ò  ó�¨t÷dûð�ò�ð�ñ \ó�ö}ª@ð�ö}ó : ë ,dc ó�ð�ö}ª  ùLó�õ  ûð�ò¬ó�ñ÷�ò©õ$¨}òÍö�ó�ô@ð S � 8 Tuù]ð�õ�ðN/�"]ð©¨t÷$ª � ï�ð©õ . õ$ó  ùLó�ï�÷$ªý�ð©ñ�ó�¨t÷�ó . ð  ª¨}ï�ó�õI÷�ó4,dð  M ª  ÷�ó�ñ[\ð�÷$ª«ïdð  ó�ð�ô«ódð�÷x\ò�õIª@ð  ¨]ðö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûð©ò�ö}ó  ÷�óþù]ð©õ7$ð©ñ¬óÝ÷�õIòV/�"}ó  ûð©ò¬ª¨}ó�õIó�¨t÷�ó  1ïð�ð©¨�\ð©ô«ª  óbó�ñ·{�k 3

®¿� *?"�õ�ðFÉ 3 {�|Íñ�ò  ÷$õ�ðÓÉÍó�¯�ó�ñ�ù}ô«ò  ö}óÀ 
k[87�  õIó�ï-"�ùLó�õ�ð©ö]ð  ö}ó�^M87k  M ªñO"}ô«ð©ö}ò  ù]ð©õ$ðÍö}ª59&ók(
õ$ó�¨t÷�ó  ý©ð�ô«ò�õIó  ö}ó : 3  ¸ò©÷$ó�ï�ò©ñ¬ò�&`\ð�ý�ð©õIª@ðLúï�ûò�ó  ö]ð_ò�õIö}ó�ñ3ö}ó)ä 3 |�¨}ò  ý�ð©ôò�õ$ó  ö�ó : ë ,dc ó�ñ3õ$ó�ô@ðLúï�ûð©ò
ð©òmý�ð©ô«ò©õ�ö}óþó�¨t÷�õ$ð©ö]ð�¨]ð  ª«ñN"}ô@ðLúï�ûð©ò 3ñð "  ï�ð©¨}ö}ò  ó�ù]ð©õ�ð�õ¸ð  ï�ð+"  ð  ö�ó  ÷�ð  ý©ð�õ$ª@ð¤úï©ûò�ó  -. õIódð©ôª',dð�ñ¬ò  
ö}ò�ª  ÷�ªùLò  ö�ó�ó�¯�ùLó�õ$ª«ñ�ó�¨t÷$ò  ï�ò�¨t÷�õIò�ô@ð©ö�ò  -� "}ñ ý�ð©õIª@ð©¨}ö�ò�N7®@PRQþó`ò?"�÷$õ$ò�ý�ð©õ$ª«ð©¨}ö}ò�ò 3 �  õ$ó  "}ô ÷{ð©ö�ò  
ö}òþù}õIª«ñ�ó�ª«õIò�ó�¯�ù¤ó�õIª«ñ�ó�¨t÷�ò  ûð©òþñ¬ò  ÷�õ$ð©ö}ò  ¨}ð � *?"}õ�ðËÉ 3 {}É . /�"�ó�õIó�ý©ó�ô@ð0/�"}ó`ðþð©¨`\ð�ô«ª  ó!ó�ñ±{�kY÷�ó�¨}ö}ó
ð  " 1 ó  ÷�ªñÔð�õ�ðbª«¨}ï�ô«ª¨]ðLúï©ûð�ò�ö]ðbù]ð�õ�ð : PRQ�óô |�õö¼�¨}ò�ïdð  òþò�¨}ö}ó�N7®@PRQ 1 {�õ�ä . ó�9&ó�ª÷$òç/�"}ó�÷�ò©õ$¨]ð�(  ó�ï�ð©ö]ð
ý�ó4,`ñÔð©ª  ª«ñ�ù¤ò�õI÷�ð©¨t÷�ó ïðbñ�ó�ö}ªö]ðç/�"}ó�ð�ù}õ]\ò�ù�õ$ª@ð% 
k[87� \ó�ñ�ó�¨}ò  ª«¨}ï�ô«ª«¨}ð©ö]ð . ïí&}ó-*tð�¨}ö}ò_ð["�ñê9-ð�÷�ò©õ
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ö}ó1ä 3 |�ù]ð©õ$ð : PTQ ô {�õ�ä 3þ® ôÝ\ó�ñ ö�ª  K ò . ð  ª¨}ï�ó�õI÷$ó-,dð  ð©ô«ó�ð�÷x\ò�õIª@ð  ¨]ð�ö}óÝ÷�ó�õ$ñ�ª«¨]ðLúï�ûð©òÙö}ó : ï�õ$ó  ï�ó�ñ
ï�ò©ñÆò¬ù}õ]\ò©ù}õ$ªò�ý�ð©ôò�õ`ö}òÔù]ð�õ�$ð©ñ�ó�÷$õ$ò . ð�÷$ª«¨�*�ª¨}ö}ò�� 8 ô ä�õö¼�ä�ù]ð©õ�ð : PTQ ìô |�õç¼ . ò©¨}ö}ó�ï4"}õ$ªò  ð�ñ¬ó�¨|÷$ó
óS¯�ª  ÷�ó!"}ñÔð�ô«óÝý�ó¸÷$ó�¨}ö³$ó�¨}ï�ª@ðÍö}ó  "}ù¤ó�õIó  ÷$ª«ñ¬ð�÷�ª ý�ð_ö]ð�ª¨}ï�ôª«¨]ð¤úï©ûð©òþö]ðF 
k[87��ùLò�õ!ð©ô'*©ò_ó�ñ3÷$ò�õ$¨}ò_ö}óä 3 ä^ì 3 >ó�¨  ð©¨�ö}ò[ó�ñ ÷�ò9ö}ò  ò  ó49&ó�ª ÷�ò  ù¤ò  2 \% ý©ó�ª  -. ï�ò�¨  ÷�õK"l\% ñ�ò  ð � *?"}õ$ðøÉ 3 {]ì�/�"�ó�ñ�ò  ÷�õ�ð*ð*ö}ók(ù¤ó�¨}ö³$ó�¨}ï�ª«ð�ö]ð�ö}ó�÷$ó�õ$ñ�ª«¨}ðLúï©ûð©ò�ö}ó : ï�ò©ñ ò  ó49&ó�ª÷$ò  ï�ð+"  ð©ö}ò  ù¤ó�ô«ð  ª«¨}ï�ó�õI÷$ó-,�ð  ó�ñ z /�"}ð©¨}ö}ò
ï�ò©ñ 1 ª«¨}ð©ö]ð  ï�ò�ñìò 1 ª«¨]ð©õIª  ñ¬ò�¨�ûð©òÎõ$ó  ò�ô ý�ªö}ò 3  >ò9ö}ó�ñ�ò  ý©ó�õ�¨}ó  ÷{ð � *?"�õ�ð . /�"}ó)ð©ù}õIó  ó�¨t÷{ð¿ò  
õ$ó  "}ô ÷{ð©ö�ò  ö�ò  ó-*?"}¨�ö}ò�óS¯�ù¤ó�õIª«ñ�ó�¨t÷�ò�ï�ò�¨t÷$õ$ò�ô«ð©ö}ò . òV/�"]ð©¨t÷�ò : ë ,dc ùLò9ö}óþý©ð�õ$ª@ð�õ�ö}ó�ð�ï�ò�õIö}ò¬ï�ò�ñ ò
z�ð�ö}ò©÷{ð�ö}ò�ù]ð©õ�ð�ðmª  \ò�ï�õIò�¨]ð S ò�P + ë c TM/�"}ó�ó  ÷{ð 1 ó�ôó�ï�ó�ðmõ$ó�ô@ðLúï�ûð©ò�ñÔð  K ð7(�ô'"�ñ¬ª¨}ò  ªö]ð©ö}ó 3  ¸ó  ÷$ó_ï�ð  ò÷�ò9ö}ò  ò  ^M87k  0 ªñO"}ô@ð�ö}ò  9&ò�õ$ð©ñÆï�ò�¨  ÷�õ2";\% ö}ò  ï�ò�ñ ñ�ó�÷�ð©ô«ªï�ªö]ð©ö}ó�ö}ómó�¨t÷$õ�ð©ö]ð S ò�PRQ+T�ö}ó>ä 3 ä�ä�à 3
��ñ ï�ò�ñ¬ù}ð©õ�ðLúï�ûð©òþð©ò 1 ª¨]ð©õIª  ñ�òb¨lûð�ò�õIó  ò�ôý9ª«ö�ò�ð  ª«¨}ï�ó�õ/÷�ó-,�ð  ¨]ð�ñ�ó�÷{ð�ô«ª«ï�ª«ö]ð�ö}óu¨�ûð©òþù}õ$ò9ö�"�,�ó�ñê"�ñ
ó49&ó�ª÷$ò_÷dûð�ò�ö}õ$ð©ñY\ð�÷�ª«ï�ò_¨}ð_ö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûð©ò�ö}ó : 3 è�ñÔð6&}ª«ù�\ò©÷�ó  ó�ó�õ$õ$ð©ö]ð_ù}ð©õ�ðJz)ö]ð_ò�õIö}ó�ñ3ö}ó)ä 3 ä�ä^ì
ù¤ò�ö}ó�9-ð+,�ó�õ�ï�ò�ñº/�"�ó : ë ,dc  ó��$ð  ª  ÷�ó�ñ¬ð�÷$ª«ïdð�ñ¬ó�¨|÷$ó�ö}ªé9&ó�õIó�¨t÷�ómö}ó : PRQÙù¤ò�õç"�ñº9-ð�÷$ò�õ%ä 3 ä^ì . ò©¨}ö}ómò
ý9ªÝ\ó  ù]ð©õ$ó�ï�ó�ö}ó�ùLó�¨}ö}ó�õ�ö}ò¿ù}õ}\ò�ù}õIª«ò7ý�ð©ôò�õÍö}ó : PRQ 3 ��¨t÷�õ$óÝ÷{ð©¨t÷$ò . ðÎï�ò�ñ 1 ª¨]ðLúï©ûð�ò�ö]ðÎù}õ$ó  ó�¨Fúïdð¿ö}ó
1 ª¨`\ð©õ$ª«ð  ï�ò�ñ3ð  ª«¨}ï�ó�õ/÷�ó-,�ð  ó�ñ]z�ùLò9ö}ó�ô«óÝý©ð�õ!ð�ö}ó�÷$ó�õ$ñ�ª«¨}ðLúï©ûò�ó  ö}ó : ö�óËä�õ�á^ìÞHùäÜõ5{]ä . ¼@õ |�äZH½ä�õé{Sì
ó6|�õö¼�ìMHúä�õö¼�¼O/�"}ð©¨}ö}ò�ö}ó09-ð�÷�ò�ó  ÷�ó�ù]ð©õ7$ð©ñ�ó�÷�õIòÍý�ð©ô«óJ{ 3 ¼�ä . ¼ 3 É�ä�ó6| 3 ¼�ä . õ$ó  ùLó�ï�÷$ªý�ð©ñ�ó�¨t÷�ó 3

® ÷�õ$ð�ý�\ó  ö}ó  ÷{ð  )� *+"}õ�ð  ù¤ò©÷�ó�¨}ï�ª«ð©ô«ñ�ó�¨t÷$ó�ï�ò�¨@&}ó�ï�ó�ñ�ò  ð  ª¨}ï�ó�õI÷$ó-,dð  ÷$õ�ð+,�ª«ö]ð  )ïðþö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûð©ò
ö}ó : ùLó�ô«ò 1 ª«¨}ð©õ$ª  ñ�ò�¨lûð©ò)õ$ó  ò�ô ý�ªö}ò)ó�ù¤ò�õ[&}ªù`\ò©÷�ó  ó  ó�õ$õ�$ò©¨}ódð  6 ò 1 õ$ó�ñ�ó�÷{ð�ô«ª«ï�ª«ö]ð�ö}ó . òX/�"}ó�¨}ò  
ï�õIó�ö}ó�¨}ï�ª«ð�ð7ªñ¬ù¤ò�õþô«ªñ¬ª ÷�ó  ö�óÔï�ò©¨ � ð 1 ªô«ªö]ð©ö}ó�ù]ð©õ$ð�ð�ö�ó�÷�ó�õ$ñ�ª«¨]ð¤úï©ûð©ò�ö]ð7ª«¨�ï�ô«ª¨]ðLúï�ûð©ò�ö]ð� 
k[87�
ó�ñ ¨}ò  K ð  ò 1  ó�õIý�ðLúï�ûò�ó  1 ó�ñ ï�ò©ñ¬ò�ð�ð©ù}ôª«ïdð¤úï©ûð©òmö}ó["}ñ¬ðmù}õ$ò�ý!\ð�ý©ó�ôiï�ò�õIõ$ó9úï©ûð©ò 3
òsó��^ó�� õ � �ýZþ�ü;ø@úvú � ��N û � ÷ �����ü ý � ý�"��#� úQø ú � ù � úK�ÇL N¿ø�ý
� ñ \ó�÷$ò�ö}ò*ö�ó�ð©¨�\ð©ô«ª  ó�ó�ñ ¼©k�ï�ò�¨  ª  ÷$ó¿ó�ñ "�÷$ª«ôª',dð�õÙð*ö}ª  ÷�õ$ª 1 "}ª/úï©ûð©ò*ö}ó¿ù¤ò�¨t÷�ò  ¨}ònù}ô«ð©¨}ò ö}ò
^M87k ù}ð©õ�ð)ö}ó�÷$ó�õ$ñ�ª«¨}ð©õ�ð� 
k[87� 3i®! 2 ªñ ï�ò�ñ�ò7ó�¯�ù�ô«ª«ï�ð©ö}ò)¨]ð�a9ó�ï 3 É 3 { 3 | . ó  ÷�ð7ö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûð©ò
\ó�9&ó�ª ÷{ðÎùLò©õ�ñ�ó�ªòÎö}ó�ï�ò�ñ�ù]ð©õ$ðLúï©ûò©ó  ó�¨t÷�õIó�^M8�k  ñ�ò�ö�ó�ô@ð�ö}ò  ó)ò¿ò 1  ó�õIý�ð©ö}ò�ï�ò�ñ ð�ð©ù�ô«ª«ï�ðLúï©ûð�ò
ö}ómï�õ$ª÷�\ó�õIª«òÔò 1 �Ió�÷$ªý�ò  -3 a�óÍù¤ò�õç"}ñÆô@ð©ö�ò�ó  ÷�óÍ÷�ªùLòÔö}ó�ð©¨`\ð©ôª  ó�ù¤ò©÷�ó�¨}ï�ª«ð©ô«ñ�ó�¨t÷�ó  "}ù¤ó�õ$ðÙðÙð©¨`\ð©ôª  ó
ó�ñ {�k . ù¤ò�õ�ó  ÷{ð 1 ó�ôó�ï�ó�õÍðþ gk[8�� ö}ªõ$óÝ÷{ð©ñ�ó�¨t÷�ó�ù¤ó�ô@ð�ï�ò©ñ¬ù]ð�õ�ðLúï�ûð©ò�ö�óÙ^M87k  4. ùLò©õ�ò+"�÷�õIò7ô@ð�ö}ò
ó�ô«ð�÷�ó�ñøð�ö}ó  ý�ð©¨t÷{ð+*©ó�ñøö}ó  ò+9&õIó�õþñÔð�ª  ö}õ$ð  ÷$ª«ïdð�ñ¬ó�¨|÷$ó�ï�ò�ñ ò  ó49&ó�ª÷$ò  ó  ÷$ò�ïl\ð  ÷$ª«ï�ò  -. "}ñ¬ðÙý©ó-,
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2436587 M 709@AB:�Â�´�½¾´�±f·þÇR¼�º¤Õ³�ÖºÈ²�¶|º�°ØÂ`Á}Â�Ñ�Ç»º7ºt¼ØËº|¹ Ç»µ/´�´�· ¢ ÂÓÅ�º�±@º�¶�Ç å&´�±«´�¼�½¾´�µÔÀ�Á�Â�µ�º�±½�Ç á�³�Ç»ºtÇ µ�Ã Ä�µ
Ñ�º|¹ ²t±@´�µ_¶|º¿ÇT¼È³�¹ÜÇT¼�ºLÕ³�Öº�²7¶|º�°ØÂ`Á}Â¿¶t´�´�¼�½{±@º�¶|º¿¼È²�·�²9¶t´�¹ º|·¸´�¼�½¾²*É : PTQtÊ_´�±@´�³�ÚtÅ�´�±ãºÈ¶t²�µ
Å�´�¹ ²Î·)Ë´Ý½¾²�¶t²ÎÉ : ë ,bc Ê�µÞÖºÈ²�·�²�µ¾½{±ãºÈ¶t²�µb´�· ³dºÈ¶|º�Å�º�ÇR¼È´�¹ ÃÍÄ�µb¶t´�·bº�Ç»µ�Å�º�±fèºt·�´Ý½{±@²�µ�ÚÈµIºÈ¶t²�µ
¼�º l�´�±ãº¤Õ³�ÖºÈ²Î¶t²�µ�À�Á�Â�µ�å&²t±ãºt· rtm0q}Ã§q?q?o�×!¹ ²?l�É I Ê2m0n}Ãpo+q�× S e  Â»�~ T C 1 {}à�õçì�ä�×M`�ÉKegf
hgÊKm0q}Ã§q+£}×gN7®@PRQ 1 {�õ�ä�ä�´� Þm0o?q+q7´�µ¾½{±@´�¹»ºÈµ�Ã¿ç�µ�Ç µ}Ë²©³�±@²�¼�º�µÔÚÈµIºÈ¶|º�µ�Å�º�±ãº�´�µ¾½/º|Ð©´�¹ ´�³�´�±¸º
±@´�¹»º¤Õ³�ÖºÈ²)·�º�µ/µIº�f$¹TÚt·þÇR¼È²�µ{Ç»¶|ºÈ¶t´mÚÈµ$º�±@º|· ²�µb·�´�µÝ·¸²�µ�Å�º�±Oèº|·¸´�½{±«²�µMl�¹ ²�Ð�ºtÇ µ�Ã
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2436587 M 709 M :>�L´�µÝÚt¹ ½/º�¶t²�µ�¶t´7Út· ´íj9Å�´�±OÇR·¸´�¼�½¾²¿³�²�¼�½{±@²�¹ º�¶t²�Å�º�±ãº�ºÈÑ�ºt¹ÜÇ»º�±!²Î´Ýå&´�Ç ½¾²Î¶t²�Ð�ÇR¼�º�±-Ç»µÞ·�²v¼�ÖºÈ²
±@´�µI²�¹ Ñ�Ç»¶t²Î¼�º¬¶t´Ý½¾´�±O·�ÇT¼�ºLÕ³�Öº�²)¶t´ : Ñ�Ç º¬º|¼iËºt¹ÜÇ µI´�´�· ¢ Â`ÃLç�á�l�Út±@º¬³�²�¼�å�±@²�¼�½/º�º�¶�Ç å&´�±@´�¼¤Õ³�º
´�¼�½{±«´Í²ÔÑ�ºt¹ ²t±!±«´dºt¹}´�²Ô¶t´�½¾´�±O·�ÇT¼�º�¶t²Ù¶t´ : ´�·på�Út¼¤Õ³�Öº�²�¶t²�Å�±�Ë²�Å�±-Ç»²ÔÑ�ºt¹ ²t±>¶t´Í´�¼�½{±@º�¶|ºÙ¼È²
·�²9¶t´�¹ º|·¸´�¼�½¾²_¶t´þÀ�Á�Â�µ�Ã
Ä`µ
¶�Ç å&´�±@´�¼�½¾´�µ
Ñ�º|¹ ²|±«´�µ
¶t´�N�®@PRQ�ÚÈµIº�¶t²�µ�¼�º0l�´�±ãº¤Õ³�ÖºÈ²_¶t²�µ�À�Á�Â�µ
º�±«½�Ç á�³ÈÇ º�Ç»µ�µÞÖºÈ²�·�²�µ¾½{±ãºÈ¶t²�µ�¼�ºÍá@l�Út±ãº9Ã�Ä�µ�¶t´�·bº�Ç»µ�Å�º�±Oèº|·¸´�½{±«²�µ�ÚÈµ$ºÈ¶t²�µ�¼È²�·¸²9¶t´�¹»ºt·¸´�¼�½¾²
¶t²�µÔÀ�Á�Â�µ�å&²t±@º|·ºrtm0q}Ã§q?q?o�×�¹ ²?l}É I ÊKm0n}Ã§o?q�× S e  ÿ»�~ T C 1 {}à�õçì�ä�×s`LÉ#egfEhgÊKm0q}Ã§q+£}×
´
 Þm0o?q?q�´�µ/½{±«´�¹»ºÈµ�Ã�ç�µuÇ»µ�Ë²�³�±@²�¼�ºÈµ�ÚÈµ$ºÈ¶|ºÈµ!Å�º�±ãº¸´�µ¾½/º|Ð©´�¹ ´�³�´�±�º�±@´�¹ ºLÕ³�Öº�²m·�º�µ/µIº�f$¹TÚt·þÇR¼È²�µ{Ç»¶|ºÈ¶t´
ÚÈµ$º�±ãºt·à²�µb·�´�µÝ·¸²�µ�Å�º�±Oèº|·¸´�½{±«²�µMl�¹ ²�Ð�ºtÇ µ�Ã
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2436587 M 709 c :>�L´�µÝÚt¹ ½/º�¶t²�µ)¶t´*Út·�´kj9Å�´�±OÇT·�´�¼�½¾²[³�²�¼�½{±@²�¹ º�¶t² Å�º�±ãº�ÑÈ´�±OÇ á�³dº�±�²�´�å&´�Ç ½¾²[³�²�·_Ð�ÇT¼�º�¶t²n¶t²
Ð�ÇR¼�º�±-Ç»µÞ·�²Í¼�ÖºÈ²_±«´�µ/²�¹ Ñ�Ç ¶t²b³�²�·YºÈµ
ÇT¼È³�´�±«½¾´�ä�ºÈµ�´�· r�¼�º�¶t´Ý½¾´�±O·�ÇT¼�ºLÕ³�Öº�²b¶t´ : Ñ�Ç»º�ºt¼ØËºt¹ÜÇ»µ/´!´�·
¢ Â`Ãtç�á�l�Út±ãº�ºtÅ�±@´�µ/´�¼�½/ºþºÈµ�Ñ�º�±OÇ»ºLÕ³�Ö²�´�µ�¶t´�³�²t±f±«´�¼�½¾´�µu´�· : ë ,dc ´�·à±«´�¹»º¤Õ³�ÖºÈ²_º : PRQþ¶t´¸º�³�²t±@¶t²
³�²�· Û�ÇTÅ>Ë²©½¾´�µ/´�µ`¶t´�r ÚÈµIºÈ¶|º�µ�Å�º�±ãºmº�Ç µ}Ë²�³�±@²�¼�º�É<ò�P + ë c Ê^b}ÚÈ´þ´�µ¾½/ºtÐ�´�¹ ´�³�´�º¬±«´�¹ ºLÕ³�Öº�²�·bºÈµ/µ$º�f¹TÚt·þÇR¼È²�µ{Ç»¶|ºÈ¶t´�Ã���²�¶t²�µF²�µ�À�Á�Â�µgº�±½�Ç á�³�Ç º�Ç»µ
å&²t±ãºt·Çl�´�±@º�¶t²©µg³�²�·¿rtm0q}Ãpq+q?o�×}¹ ²+l}É I ÊKm0n}Ã§o?q
´> Þm0o?q?qÙ´�µ¾½{±@´�¹»ºÈµ�×Øµ/´�¼È¶t²)²�µ�¶t´�·�ºtÇ µÍÅ�º�±Oèºt·¸´�½{±@²©µ0l�¹ ²�Ð�º�Ç»µbº�b}ÚÈ´�¹ ´�µ0b}ÚÈ´må&²t±f¼È´�³�´�±ãºt·î²©µ
·�´�¹TÛÈ²t±@´�µ7º/Ì�ÚÈµ/½¾´�µÙ¶t´�ºÈ³�²t±«¶t²�³�²�·üÚt·bº*ºt¼ØËºt¹ÜÇ»µ/´¿¶t´*¹ÜÇR¼tÛ�º�á�¶}ÚÈ³�Ç»º|¹�É-á@l�Út±@º�¦]Ã�¦|Ê�Ã3Ä�µ
¶�Ç å&´�±@´�¼�½¾´�µ�Ñ�ºt¹ ²t±«´�µ`¶t´ : PRQÙÚÈµIº�¶t²©µb¼�ºLl©´�±ãº¤Õ³�ÖºÈ²�¶t²�µ�À�Á�Â�µ�º�±½�Ç á�³�Ç»ºtÇ µ�µÞÖºÈ²)·¸²�µ¾½{±ãºÈ¶t²�µ�¼�º
á@l�Út±ãº9Ã�ç�µ�Ç µ}Ë²�³�±@²�¼�ºÈµ¸ÚÈµIºÈ¶|º�µ�Å�º�±ãºþ´�µ¾½/º|Ð©´�¹ ´�³�´�±Øº�±«´�¹ ºLÕ³�Öº�²�·�º�µ/µIº�f$¹TÚt·þÇR¼È²�µ{Ç»¶|ºÈ¶t´¸½/ºt·_ÐlË´�·
ÚÈµ$º�±ãºt· ¹ ²?l}É I Ê2m[n�Ãpo?q�Ã
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/�"}ó�ð  ï�ò�¨t÷�ð+*�ó�¨  ö�ó�ó  ÷$õ$ó�ô«ð  /�"}ó  ûð©ò)ó49&óÝ÷�ªý�ð©ñ�ó�¨t÷$ómï�ò�ñ�ù]ð©õ$ð©ö]ð  ç ûð©ò)ñÔð©ª  1 ð©ª¶¯�ð  -3  Øó�ôòX9-ð�÷$ò
ö}ó}/�"}óÔò�ñ¬ò9ö}ó�ô@ð©ñ�ó�¨t÷�ò�ù]ð©õ$ð©ñ¬óÝ÷�õIª',dð)ð� 
k[87� ï�ò�ñ�"}ñÔð�ô«ó�ªgö}ó�ù¤ò©÷�$ó�¨}ï�ª@ð . ó  ÷�ð©ñ�ò  ö}ó¬ï�ó�õ/÷{ð
9&ò�õIñÔð7ù�õ$ó  ò  ð©ò�9-ð�÷$òÎö}ó�/�"}ó�ðÎð©¨`\ð©ôª  ó�ó�ñ ¼©k ö}ó�÷$ó�õ$ñ�ª«¨}ð  ò�ñ�ó�¨t÷$óÙò¿ý�ð©ôò�õ�ö�ó : ö}ó�¨t÷$õ$ò¿ö}óä�õöì�ä '��)(���� óô ¼@õçì 3 Fð©õ$ð�ðdý�ð©ôª@ð©õ�ð�ïdð�ù]ð©ï�ªö]ð©ö}ó�ö}ò)ñ \ó�÷�ò9ö}ò�õ$ó�ð©ô«ª5,dð©ñ�ò  ó�¯�ùLó�õ$ª«ñ�ó�¨t÷$ò  ï�ò�¨t÷�õIò�ô@ð©ö�ò  ¨}ò  ñ¬ò©ô«ö}ó  
ö]ð+/�"}ó�ô«ó  õ$ó�ð©ô«ª5,dð©ö}ò  ¨]ð�a9ó�ï 3 ð�¨|÷$ó�õIª«ò�õ 3�®½� *?"}õ�ð É 3 {���ª«ô5"  ÷$õ�ð¬ó�¯�ó�ñ�ù}ô«ò  ö}ó�ý�ð©ô«ò©õ$ó  ö}óF( �¡ ù]ð�õ�ð
"}ñ¬ðd*©õ�ð©ö}ó¿ö}ó�ñ�ò�ö}ó�ô«ò  /�"}ó�ùLó�õ$ï�ò�õ$õIó-" ò�ª«¨t÷�ó�õIý�ð©ôònö�óMä�õ�à�ä ' :�' |�õ	��ä S ù]ð  K ò�ö}óùä 3 ¼�ä�T
/�"]ð©¨}ö�ò�ï�ò�ñ�ù]ð©õ$ð©ö}ò  ði"�ñÔðL9-ð©ô  ð�ò 1  ó�õ/ý�ðLúï©ûð©òÔï-"��IòÔý�ð©ôò�õ`ö}ó : \ó�ïí&}ð©ñÔð�ö}òÔö}ó : PTQ 3 æç"]ð©¨t÷�òÔð©ò
1 ª¨]ð©õ$ª  ñ�ò�¨lûð©ò�õIó  ò©ôý9ª«ö}ò . ð 9-ð�ô  ð�ò 1  ó�õ/ý©ð¤úï©ûð©ò�"  ò?":"�ñìN7®@PRQ 1 {�õöä)ó�¨�/�"]ð©¨t÷$òR/�"�ó�ð¹*�õ$ð©ö}ó�ö}ó
ñ�ò�ö}ó�ô«ò  óS¯�ù}ôò�õ$ò?"*ò  óS¯9÷�õIó�ñ�ò  ùLò  K \% ý�ó�ª  ö}ó  ÷�óÙù}ð©õ�$ð©ñ�ó�÷$õ$ò 3 ��ñë÷$ò�ö�ò  ò  ^M87k  J ª«ñO"�ô@ð©ö}ò  
9&ò�õ$ð©ñ "  ð©ö}ò  ò 1 ä�õ�ä�ä�à . ô«ò+* S6I T 1Àî 3 à�ä . S e  »�~ T C 1 {]àÜõçì�ä . � S ð (f�[T 1 ä 3 ä^ì�ó�  1 à�ä�äÍó  ÷�õ$ó�ô@ð  43
� ñ�ò�ö�ó�ô«òÙñ¬ð©ª  ï�ò�ñ�ù]ð�÷d\% ý�ó�ô�ï�ò©ñøð�ò 1  ó�õIý�ðLúï©ûð�ò7ù]ð©õ$ðÙò�ï�ò�¨��2"}¨t÷�ò�ö}ó�ñ¬ò9ö}ó�ô«ò  ï�ò�ñ·"}ñ¬ðÙï�ó�õ/÷{ð
ó  ï�ò�ô5&]ð�ö�ó�N7®@PRQà\ó�ö}óÝ÷�ó�õ$ñ�ª«¨]ð©ö�ò�ù¤ó�ôò�ñ�\% ¨�ª«ñ�òÎ¨]ð�ó  ÷�ð�÷�\%  ÷�ªïdð . ò�¨}ö}ó)ñ�ò�ö}ó�ô«ò  ï�ò�ñ N�®@PRQ 1 {�õ�ä
 ª  ÷$ó�ñ¬ð�÷�ªïdð©ñ�ó�¨t÷�ó  ûð©òÔò  ñ¬ó�ô'&}ò©õ$ó  43  Fð�õ�ð : PRQ 1 {�õç¼�ä \ó_ù¤ó�õIï�ó�ù�÷�\% ý�ó�ôFð�ª¨Mü�"³$ó�¨}ï�ª«ð¬ö}ò 1 ª«¨}ð©õ$ª  ñ�ò¨lûð©ò�õ$ó  ò�ô ý�ªö}ò)¨]ð�ö}óÝ÷�ó�õ$ñ�ª«¨]ðLúï�ûð©ò7ö�ó : "}ñ¬ð)ý�ó4,»/�"}ó}"�÷�ª«ôª',�ð©¨}ö}ò<(  óJ"}ñ¬ð>&}ª«ù`\ò�÷�ó  óÔó�õ$õ�ð�ö]ð�ù]ð�õ�ð
N�®@PTQ  " 1 ó  ÷�ªñÔð�(  ó : ù¤ò�õ ô ä 3 ¼�ä . õ$ó  "}ô÷�ð©ö}ò>/�"}ó*\ómï�ò�¨  ª  ÷�ó�¨|÷$ó�ï�ò�ñ òÙö}ð�a9ó�ï 3 ð�¨|÷$ó�õIª«ò�õ 3  Fð�õ�ð
ò  ö}ó�ñ¬ð©ª  ý�ð©ô«ò�õIó  ö}ó : PRQ¬ò�ñ \óÝ÷�ò9ö}òÔõIó�ï4"}ùLó�õ�ð�ò�ñ�ó  ñ¬ò�ý�ð©ô«ò�õ�ö}ó : . ª¨}ö}ó�ùLó�¨}ö}ó�¨t÷$ómö]ðÔó  ï�ò�ô5&]ð
ù]ð©õ$ð¿N�®@PRQ7¨}òÎñ�ò�ö}ó�ô@ð©ñ�ó�¨t÷$ò 3 ^!ò�ñ�ò7ý9ª  ÷$ò�÷{ð©ñ 1 \ó�ñøý9ª  ÷$òÎ¨]ð¿a�ó�ï 3 ð©¨t÷�ó�õIª«ò�õ . ð  ö}ª  ï�õIó�ù
$ð�¨}ï�ª«ð  
¨]ð�ö}óÝ÷�ó�õ$ñ�ª«¨]ðLúï�ûð©òÎö}ó : ó�ñìõIó�ô@ð¤úï©ûð©ò¿ð©ò  ó-" õ$ó�ð©ô!ý�ð©ôò�õ�ï�ð+"  ð�ö]ð  ùLó�ô@ð7ù�õ$ó  ó�¨Fúï�ð�ö�ó 1 ª«¨`\ð�õ$ª@ð  \ó
ñ�ó�¨}ò�õ0/�"}ó�ä 3 {Sì�ù]ð©õ$ð :Íìô {�õ	��ä . ôò?*�ò�"}ñ ù]ð  K ò)ö}ó>ä 3 ¼�ä S ý�ð©ô«ò©õbñ�\% ¨}ª«ñ�ò�ö}óÝý9ª«ö}ò ïð  ü�"�÷K"]ðLúï©ûò©ó  ¨]ðmó  ÷{ð�÷d\%  ÷�ª«ï�ð�Tu÷�ò©õ$¨]ð�(  óþª«¨  ó�¨  \% ý©ó�ôið�ª  2 ò 3
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2436587 M 709 � :>�L´�µÝÚt¹ ½/º�¶t²�µ�¶t´Í´kj9Å©´�±OÇT·�´�¼�½¾²�µb³�²�¼�½{±@²�¹ º�¶t²©µ_Å�º�±@º�ÑÈ´�±-Ç á�³dº�±�º¬³dºtÅ�ºÈ³�Ç»¶|ºÈ¶t´Í¶t²�·)Ë´�½¾²9¶t²�¶t´
º|¼iËºt¹ÜÇ µI´!´�· Ã Â ¼�º`¶t´�½¾´�±f·þÇR¼�º¤Õ³�ÖºÈ²þ¶t´ : ÃFÄ`µ
Å�ºtÇT¼;Ë´�Ç µ�º|Å�±@´�µI´�¼�½/º|·Y²�Ñ�º|¹ ²t±}¶t´�( �¡ Å�º�±@º�Út·�º
l�±ãºÈ¶t´`¶t´�·¸²9¶t´�¹ ²©µÞb}Ú�º|¼È¶t²þ³�²�·_Å�º�±@º�¶t²©µg³�²�·âÚt·�º�å-º|¹ µ$º�²�ÐÈµI´�±«Ñ�º¤Õ³�ÖºÈ²_³�²�· ÇR¼È³�¹ÜÇR¼�º¤Õ³�ÖºÈ²�¶|º
°>Â`Á}Â7¶|º�¶|º7Å©²|± : PRQ�Ã Â�²|±@º|·Ó½¾´�µ/½/ºÈ¶t²�µþ²�µbÑ�ºt¹ ²t±@´�µ�´íj�½{±@´�·�²�µþ¶t´ÔN�®@PRQ�×ØµI´�¼È¶t²¹b}ÚÈ´�Út·
N�®@PRQ 1 {�õ�ä¬å&²�ÇLÚÈµ$ºÈ¶t²7¼�ºmå-º|¹ µ$ºm²�ÐÈµ/´�±Ñ�ºLÕ³�Öº�²}Ã
�l²9¶t²�µ`²�µ�À�Á�Â�µ¸µÞÇT·_Út¹ º�¶t²�µþÚ�½�ÇR¹ Ç»ä�º�±ãºt· ²©µ
µI´4l�Ú�ÇR¼�½¾´�µÍÅ�º�±Oèºt·¸´�½{±@²©µ��srtm0q}Ãpq+q?o�×>¹ ²?l}É I ÊKm0n}Ã§o?q�× S e  ú»�~ T C 1 {}à�õçì�ä�×�`LÉ#egf�h
ÊKm0q}Ã§q+£
´L Þm0o?q?qm´�µ¾½{±@´�¹»ºÈµ�Ã



Å �Í�ÇÆÈ �xÉÎ��� 

� Ì�Ó��½Ö�Ò�Ï:Ô�� Ó

® ð©ù}ô«ªïdðLúï�ûð©ò`ö}ò  ñ \óÝ÷�ò9ö}ò  ö}ó!ð©¨`\ð©ôª  ó�ö�ò  ð<*�ô«ò�ñ�ó�õ$ð©ö}ò  ö�ó!¨}ò  2 ð¸ð©ñ¬ò  ÷�õ$ð  ó-*?"�ó�ð  ó-/�¿"³$ó�¨}ï�ª«ð¸ï�ò©ñ
/�"}ó�ó  ÷{ð  9&ó�õ$õ�ð�ñ¬ó�¨|÷�ð  9&ò�õ$ð©ñpð©ù}õ$ó  ó�¨|÷�ð©ö]ð  ¨}ò�^�ð�ù 3 É . ò+"  ó;�$ð . ù}õ$ªñ¬ó�ª«õ$ò¸ª«õIó�ñ�ò  ñ�ò  ÷$õ�ð©õFò  õ$ók(
 "�ô÷{ð�ö}ò  ö]ð�ð�¨`\ð©ô«ª  óuö}ò  ù]ð©õ7$ð©ñ�ó�÷�õIò  *�ôò 1 ð©ª  ù}ð©õ�ðbó�ñ  ó4*?"}ªö]ð�ð©ù}õIó  ó�¨t÷{ð©õIñ¬ò  ð  ö}ó�÷$ó�õ$ñ�ª«¨}ðLúï©ûò�ó  
ö]ð1 
k[87� ó�ö�ó  "]ð�ö}ó�ù¤ó�¨}ö³$ó�¨}ï�ª@ð�ùLò  ª«ï�ª«ò�¨]ð�ô�ö}ó�¨|÷$õ$ò¬ö}óþïdð©ö]ð  ª  ÷$ó�ñ¬ðmó  ÷$ó�ô«ð©õ 3
.þ�î ï ���Nð�� ��������í �����Vñ��Í	dí
® ð�¨`\ð©ô«ª  ógö}ò  ù]ð©õ�$ð�ñ¬óÝ÷�õ$ò  *�ôò 1 ð©ª  ó�ñpï�ð©ö]ðbð<*�ô«ò�ñ�ó�õ$ð©ö}ò  ó!ö}ó-"�ð�÷$õ�ðdý
\ó  ö�òþ^M87kYï�ò©õ$õ$ª5*�ª«ö�ò¸ù]ð�õ�ð
ª«¨�ï�ò�ñ�ù}ô«óÝ÷�ó4,dð�ö}ðÎð©ñ¬ò  ÷�õ$ð�ó�ï�ò�¨t÷{ð©ñ�ª«¨}ðLúï©ûð©ò7ùLò�õ_ó  ÷�õ$ó�ô@ð  ö}ó�ïdð�ñ¬ù¤ò�ï�ò©¨  ÷$õK";\% ö}ò  ò©ñ¬ó�¨|÷$ó�ï�ò©ñó  ÷�õIó�ô@ð  ö}ð� g^���^��
  3 �  ÷$ó  ^M8�k  _ ûð©ò�ñ¬ò  ÷�õ$ð©ö}ò  ¨]ð � *?"}õ$ðºì 3 { 3 ^�ð 1 ó�õ$ó  2 ð©ô ÷{ð©õI/�"}ó�ò�ï�ò�õ/÷�ó
ó  ù]ð©ï�ª@ð©ô�*tð©õ$ð©¨t÷�ó /�"}óuó  ÷{ð©ñ�ò  ð�¨]ð©ô«ª5,dð©¨�ö}òs"�ñÔð�õ$ó-*©ªfûð©ò 1 ó�ñàï�ó�¨t÷$õ�ð©ô�ö}ò  ª  ÷$ó�ñ¬ð S�� óô ¼�ä�������� Û �4T
ª«ñ¬ð+*�ó�ð©ö]ðÍù¤ó�ôò�ñ�ó  ñ¬ò�zY³���� S  g^MT�ó�ñ  ò©ñ¬ó�¨|÷$ó�"�ñÔðmª«ñ¬ð+*�ó�ñ S ^��
 çT . ö]ð�¨}ö}òV"}¨}ª59&ò©õ$ñ�ª«ö]ð©ö�ó�ð©ò
ö]ð©ö�ò  -3

® *�õ�ð�ö}ó�ö}ó�ñ�ò�ö}ó�ô«ò  "  ð�ö]ð�ù}ð©õ�ðÍï�ð©ö]ð�ð+*�ôò�ñ¬ó�õ�ð©ö�ò�9&ò�ªLù}õ$óÝý�ª«ð©ñ�ó�¨t÷�ó�ö}ª  ï4"�÷�ªö]ðÍ¨}ò¬a�ó�ï 3 | 3 | .
ò�¨}ö�ó¿\ó�ùLò  K \% ý�ó�ôi÷�ð©ñ 1 \ó�ñ ý�ó�õ$ª � ïdð©õ¸ð©ô5*?"}¨  ð7�2"  ÷�ó  ý9ª  "]ð©ª  ö}ó�ª  \ò�ï�õIò�¨]ð  ¨}ò  ^M87k  ò 1  ó�õ/ý©ð�ö}ò  
S � *?"}õ�ð  | 3 É�(;| 3 à�T 3 \�3ª«ñ�ùLò�õ/÷{ð©¨t÷$óX9&õIª  ð�õ$ñ�ò  /�"}óÎ¨}ò*ñ�ò�ö�ó�ô@ð�ñ¬ó�¨|÷$òvö}ó�^M87k  ù}ð©õ�ð*ð*ö}óÝ÷�ó�õ;(
ñ�ª«¨]ðLúï�ûð©òmö}ò  ù]ð�õ�$ð©ñ�ó�÷$õ$ò  *�ôò 1 ð©ª  ö}ò  ð<*�ô«ò�ñ�ó�õ$ð©ö}ò  Á� ¯�ð©ñ¬ò  :¿1 ¼Üõ |�ì 3

®ê ó-*?"}ªõ�ð�ù}õ$ó  ó�¨t÷�ð©ñ¬ò  ò  õ$ó  "}ô÷�ð©ö}ò  ö}òÔñ*\ó�÷$ò�ö�òÔö}ó_ï�ò�ñ�ù]ð©õ$ðLúï©ûð©ò�ö}ó_ô«ª«¨@&]ð  M� ö�"}ï�ª@ð©ª  ó_ö}ò
ñ \ó�÷�ò9ö}ò�ö}ó�ï�ò�ñ�ù]ð©õ�ð¤úï©ûð©ò�ó�¨|÷$õ$ó¸^M87k  43�® ù¤ó�¨]ð  ù}ð©õ�ðbõIó�ô«ó�ñ 1 õ$ð©õ . ó�ñ ð©ñ 1 ò  ò  ï�ð  ò  ¨}ò  K ò  ñ¬ò�(
ö}ó�ô«ò  9&ò�õ�ð�ñ3^M87k  ð©õ/÷�ª � ï�ª«ð©ª  ò�¨�ö}ó�¨}ò�ù}õ$ªñ¬ó�ª«õ$òþñ \ó�÷$ò�ö}ò�ï�ò©ñ¬ù]ð�õ�ð©ñ�ò  õ$ó�ô@ðLúï�ûò�ó  ï�ò�õ;(�ñ¬ð+*�¨}ª ÷#"}ö�ó
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³dºt·�Å�²�²|±-Ç¤l�ÇT¼ØËº|±-Ç»²�µ�¶|ºÍ°;À�È|Àx`g *Å�º�±ãºb³�º�¶|º�º7l�¹ ²�·�´�±ãºÈ¶t²]Ã�ÄÏ¼FËÚt·¸´�±@²�¶t´`´�µ¾½{±@´�¹»ºÈµu´�·�³dºÈ¶|º
º7l�¹ ²�·¸´�±@º�¶t²�´�µ/½9Ëº¬ÇT¼È¶�Ç»³dºÈ¶t²�¼�º_á@l�Út±ãº9Ã

óm¨}ò  ó-*?"}¨�ö}ò�ö}ª  ÷�õ$ª 1 "}ª/úï©ûò�ó  ö}ómù¤ò�¨t÷�ò  ¨�òÙù}ô@ð©¨�ò�ö}ò)^M87k .³ ó�¨}ö�ò)ù¤ò�õ/÷{ð©¨t÷�ò�ð�¨`\ð©ô«ª  ó  ó�ñ {�k ó¼©k . õIó  ùLó�ï�÷�ª ý�ð©ñ¬ó�¨t÷�ó 3 �  ï�ò©ñ¬ó�¨|÷]\ð©õ$ªò  0 ò 1 õ$ó�ó  ÷�ó  õIó  "�ô÷{ð�ö}ò  0 ûð�òX9&ó�ª÷�ò  ¨}ò � ¨]ð©ô�ö}ó  ÷�ð7a�ó�ï 3é.
�2"}¨t÷{ð�ñ¬ó�¨|÷$óþï�ò�ñ ð  ï�ò�ñ�ù]ð©õ�ð¤úï©ûò�ó  ï�ò�ñ ò+"�÷�õ$ð  ö}ó�÷$ó�õ$ñ�ª«¨}ðLúï©ûò�ó  ó�¨}ï�ò�¨t÷�õ�ð�ö]ð  ¨]ð�ô«ª÷$ó�õ$ð�÷#"}õ$ð 3

^!ò�ñ�òÎª«ô'"  ÷�õ$ðLúï©ûð�òÎö}òÎñ¬ò9ö}ó�ô@ð©ñ�ó�¨t÷�ò7ö}ó)^M87k  -. ð©ù}õIó  ó�¨t÷{ð©ñ�ò  ¨]ð � *?"�õ�ð¨ì 3 ¼�óS¯�ó�ñ�ù}ô«ò  ö}ó




���ÞÝ����������éD� �Nà ÷ ����� � ã � ÷ J�s]J
^M87k  ð©õ/÷�ª � ï�ª«ð©ª  *�ó�õ$ð©ö}ò  ö�ó�¨t÷�õIòmö]ðJ*�õ�ð©ö�óbö}ò  ìÍð+*©ô«ò�ñ�ó�õ$ð©ö}ò  43 �  ÷$ó  ^M87k  9&ò�õ$ð©ñÓò  "  ð�ö}ò  
ï�ò©ñ¬òJ9-ð©ô  ð  ò 1  ó�õ/ý�ðLúï©ûò�ó  ¨�ò  óS¯�ùLó�õ$ªñ¬ó�¨|÷$ò  ï�ò�¨t÷$õ$ò�ô«ð©ö}ò  óþù¤ò�õI÷�ð©¨t÷�ò�¨lûð©òJ9&ò�õ$ð©ñ ó  ï�ò©ô'&}ªö}ò  ù¤ò�õ
 ó�õ$ó�ñ 1 ò�¨  ð7�2"  ÷�ó  43 �
¨t÷$õ$ó�÷�ð©¨t÷�ò . ï�ò�ñ�ù]ð©õ�ð�¨}ö}ò<(Bò  ý�ª  "]ð�ô«ó�ñ�ó�¨t÷$ó�ï�ò�ñ ò  ^M8�k  ò 1  ó�õ/ý©ð�ö}ò  
S � *?"}õ�ðþì 3 {7T�ùLò9ö}ó�ñ�ò  ÷�ó�õ["}ñÔð 1 òtð)ªöu\ó�ª«ðÙö]ð�õIó�ù}õIò�ö�"�÷�ª 1 ª«ô«ªö]ð©ö}ó�ö]ð  ïdð©õ$ð©ï�÷$ó�õ�\%  ÷$ª«ïdð  *©ó�õ�ð�ª  ö]ðò 1  ó�õ/ý©ð¤úï©ûð©ò 3 ^!ò©ñ óS¯�ï�ó9úï©ûð©òÍö�òm^M87k ñ�ò9ö}ó�ô«ð©ö}òþù]ð©õ$ð_ �¡_^ {}à#��àþó!W�ò�ö�*©ó�{}É . ò  ö}ó�ñÔð�ª  ^M87k  
 ûð�ò  ª  ÷�ó�ñÔð�÷�ª«ï�ð©ñ�ó�¨t÷�ógñ¬ó�¨}ò  ð©ô@ð©õ2*tð©ö}ò  /�"}ó�ò  ò 1  ó�õ/ý©ð�ö}ò  -. ó�ñ 1 ò�õ�ð¸ð�ô@ð©õ2*?"}õ$ð¸ó�ñàï�ò�õ�ö}òç*©õ$ò  2 ò
ö]ð  ó  ÷$õ$ó�ô«ð  ð©ù]ð©õIó�¨t÷�ó�ñ¬ó�¨t÷�ó*\ó 1 ó�ñ õ$ó�ù}õ$ò9ö�"�,�ª«ö]ð 3 �  ÷�ð)ö}ªé9&ó�õIó�¨Fúï�ð�¨�ò�ð�ô@ð©õ2*tð©ñ�ó�¨t÷�ò�\ómó  ù¤ó�ï�ª@ð©ôÙ(
ñ�ó�¨t÷�óþýL\%  ª ý�ó�ô>ù]ð�õ�ð�ò  ð+*©ô«ò�ñ�ó�õ$ð©ö}ò  ñ¬ð©ª  �Iò�ý�ó�¨  ò©¨}ö}ó�¨�ò©÷�ò�õIª@ð©ñ�ó�¨t÷$ó6&�\ð¬ó  ÷�õIó�ô@ð  ù¤ò  ªï�ªò�¨]ð©ö]ð  ¨}òþ^M8�kYò 1  ó�õIý�ð©ö}ò�ñN"}ª÷$òbð©ôÝ\ó�ñâö}òbù¤ó�õIñ¬ª ÷�ªö}ò¸ù¤ó�ô«ð  ª«¨}ï�ó�õI÷$ó-,�ð  9&ò©÷$ò�ñ \óÝ÷�õIª«ïdð  -3Ø® ï�õIó�ö}ª ÷{ð©¨�ö}òç/�"}ó
ò�ù}õIò 1 ôó�ñ¬ð�¨lûð©ò7ó  ÷]\ð�¨]ð�õ$ó�ö�"Fúï�ûð©òÎö}ò  ö}ð©ö}ò  4. ö}ª59&ó�õ$ó�¨>úïdð  ó�¨t÷�õ$óÔñ¬ò9ö}ó�ôò7ó�ò 1  ó�õIý�ðLúï©ûð�òÎùLò9ö}ó�ñ
 ó�õ . ó�¨t÷�õ$ó¬ò?"�÷$õ�ð  ï�ò�ª  ð  4. ö}ó�ï�ò�õIõ-$ó�¨}ï�ª«ð�ö}ói"}ñÔð  " 1 ó  ÷�ªñÔð�÷�ªý�ð�ö]ð  ª«¨}ï�ó�õ/÷�ó-,�ð  9&ò�÷�ò�ñ \ó�÷$õ$ª«ï�ð  ¨}ò
ù}õIò�ï�ó  K òþö}óM*�ó�õ$ðLúï©ûð�ò�ö}ò  ^M87k  ð©õ/÷�ª � ï�ª«ð©ª  ò?"�ö}ò 1 ª¨]ð©õ$ª  ñ�ò�¨lûð�ò�õ$ó  ò�ôý9ªö}ò 3  �ò©÷�ó /�"�ó`ð  õ$ó4*�ªfûò�ó  
ñ¬ð©ª  1 õIª«ô'&}ð©¨t÷�ó  /�"}óÔò�ùLò©¨|÷$ò7ö}ói� �  ûð©ò7ñÔð©ª  ó  ù]ð©ô'&}ð©ö]ð  ù]ð©õ�ð� b¡�^]{]à?|�{Ôò?"�ñ¬ó  ñ�ò�ù]ð�õ�ð
 b¡�^ {}à#��à . ò6/�"�ó¸ù¤ò�ö�ó�ó  ÷�ð©õuñ�ò  ÷�õ�ð�¨}ö}ò6/�"�ó¸ò  "}õ/÷�ò�ö}óI9&ò�õ$ñ¬ðLúï©ûð�ò�ó  ÷$ó�ô@ð�õg¨�ò�ð+*©ô«ò�ñ�ó�õ$ð©ö}òb÷�óÝý�ó
"}ñ¬ðÍö�"}õ$ðLúï©ûð©ò�¨lûð�ò�ª¨  ÷�ð©¨t÷<$ð©¨�ódð S � I ìô ì�äV8%$9õíT 3 è�ñÔðÍù¤ò  K \% ý©ó�ô;ù}õIó  ó�¨Fúïdð�ö}óþó  ÷�õ$ó�ô@ð  ù¤ó�ï4"}ô«ª«ð©õ$ó  ï�ò©ñ¬ò�ð  ¦ ±'&)(+*-,+.0/21�3�3�±4(+/5, . ¨lûð©ò)ù}õ$óÝý9ª  ÷�ð  ó�ñø¨}ò  K ò�ñ�ò�ö}ó�ô@ð©ñ�ó�¨t÷$ò . ÷{ð©ñ 1 \ó�ñøð7�2"}ö}ð7ð7ð�ô@ð©õ2*tð©õ�ò
^M87k ù}õ]\ò<¯�ªñ¬ò ïðmõ$ó4*�ªfûð�òmö}òi� � 3
6 ó2ô)ó2ô � ���! ý � ý�"��#� úQø ú � ù � ú½þ�ü �%$ ýÞø'&[ÿ[÷ � ü�ýZü;ø
®´� *+"}õ�ð ì 3 |*ð©ù}õIó  ó�¨t÷{ð*ù]ð©õ$ðvò  ï�ª«¨}ï�ò ð+*�ô«ò©ñ¬ó�õ�ð©ö}ò  ö}ó�¨�ò  K ðnð�ñ¬ò  ÷�õ$ð�óS¯�ó�ñ�ù}ôò  ö}óÎôª«¨�&]ð  
� ö�"�ï�ª@ð�ª  ù}ð©õ�ðÔñ�ò9ö}ó�ôò  ó�¨t÷�õ$ó�ò  /�"}óN9&ò�õ$ð©ñ ï�ò�¨  ª«ö�ó�õ�ð�ö}ò  ï�ò�ñ¬ò¬ò  ñ�ó�ô5&}ò�õ$ó  -3 \� ù¤ò  K \% ý©ó�ôFù¤ó�õ;(ï�ó 1 ó�õb¨}ó  ÷{ð � *?"}õ�ði/�"�ómñ¬ó  ñ�òÔó�¨t÷$õ$ómò  ñ¬ó�ô'&}ò�õIó  ñ¬ò9ö}ó�ôò  ð©ª«¨}ö}ð¬ù¤ó�õ$ñ¬ð©¨}ó�ï�ó�ñ ö}ª  ï�õIó�ù
$ð�¨}ï�ª«ð  
ó�¨t÷$õ$ó�ð  ôª«¨�&]ð  ñ�ò�ö}ó�ô@ð©ö}ð  ómò 1  ó�õIý�ð©ö]ð  43  �ò©÷�ó . ùLò©õ�óS¯�ó�ñ¬ù}ôò . /�"}ómò  ñ�ò9ö}ó�ôò  ÷$ó�¨}ö}ó�ñ ð  ó�õ
 ª  ÷$ó�ñ¬ð�÷�ªïdð©ñ�ó�¨t÷�ó�ñ¬ð©ª  ý�ó�õ$ñ�ó�ô'&�ò  ¨]ð 1 ð©ªT¯�ðV8�a S e ����� ¯ ¼�¼Üõ�ä�T 3

�  ý�ð©ô«ò©õ$ó  ö}ò  ù]ð©õ�$ð�ñ¬óÝ÷�õ$ò  *�ôò 1 ð©ª  ö}ò  ð<*�ô«ò�ñ�ó�õ$ð©ö}ò  ö}óÝ÷�ó�õ$ñ�ª«¨]ð©ö�ò  ù¤ò�õuó  ÷$óbñ \ó�÷�ò9ö}ò_ó  ÷�ûð©ò
ñ�ò  ÷$õ�ð©ö}ò  ¨]ð�÷�ð 1 ó�ô@ð1ì 3 { 3
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Z=0.008

E(B-V)=0.02

Z=0.006

E(B-V)=0.00

Z=0.012

E(B-V)=0.00

Z=0.006

E(B-V)=0.00

Z=0.008

E(B-V)=0.00
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P�QSRUTSVÀWYXêZ]\^T _Y` ��a e�g�h�ikj@l i6nporq ~ l C s iktxu6vwly�zw{ _d|}`S~ `���|]����`����]� u _d|���~]~���`��,_]_F`���`S��_ñ��`���`^_d�y�zw{ _d|�_d| `���������`����]� u _d|���������`��,_��í`���`]`}�w��`���`]`S�y�zw{ _d|]��_ _}���}`���`����}`©|�����`���`���`S��_d|�����`	��`���`S� `���`]`]` � C$D C�C879 C$D C�C�Cy�zw{ _d|]�]| `����]|���`��,_]_1|����]����`���`S��_d|����]����`���`S� `���`]`}� � C$D C�C��9 C$D C�C;:� T�\^Q]WH_�� `����}����`����]�í�����]����`���`���_d|���~�����`��,_d�º`���`S�]����`���`S�]�

� ����7 c 7�9�:��¤´�µÞÚt¹ ½/ºÈ¶t²�µ�¶|º�¶t´�½¾´�±f·þÇR¼�º¤Õ³�ÖºÈ²[¶t²�µ�Å�º�±fèºt·�´Ý½{±@²�µ>l�¹ ²�Ð�ºtÇ µÙ¶t²�µ�º7l�¹ ²�·¸´�±@º�¶t²©µ�ºÈ½{±@ºÈÑlË´�µÙ¶|º
³�²�·�Å�º�±ãº¤Õ³�ÖºÈ²¬¶t´Í¹ ÇR¼tÛ�ºÈµ�á�¶}ÚÈ³ÈÇ º�Ç»µ�Ã

6 ó2ô)ó�� � ���! ý � ý�"��#� úQø ú � ù � úK�ML N¿ø
�  õIó  "}ô÷�ð©ö}ò  ö]ð  ï�ò�ñ�ù]ð©õ$ðLúï©ûò©ó  ö}ó�^M8�k  � ûð©ò7ñ�ò  ÷$õ�ð©ö�ò  -. ù]ð©õ$ð)ï�ð©ö]ð7ð<*�ô«ò�ñ�ó�õ$ð©ö}ò . ù¤ò�õþö}ò�ª  
÷�ªùLò  ö�ó � *?"}õ�ð  -� "}ñ¬ð[/�"�ó¸ñ�ò  ÷$õ�ðþò  ö}öB¾  ó`ò?"�÷$õ�ð[/�"}óbð©ù�õ$ó  ó�¨t÷{ð�ò_ó  ù]ð¤úï�òÍö}ó�ù]ð©õ7$ð©ñ�ó�÷�õIò  ï�ò©ñ
ð  ñ¬ó�ô'&}ò�õIó  6 ò�ô5"Fúï©ûò©ó  ó�¨}ï�ò©¨|÷$õ�ð©ö}ð  -3 � ù�õ$ª«ñ�ó�ªõ$òÙ÷�ªùLò)ö}ó � *?"}õ�ð)ùLò  K ª 1 ª«ôª÷�ð>"�ñÔð�ý�ª  "]ð�ô«ª',�ðLúï©ûð�ò
 ªñO"}ô ÷<$ð©¨}ó�ðvö}ò  /�"]ð�÷$õ$ònù]ð©õ�$ð�ñ¬óÝ÷�õ$ò  ñ¬ò9ö}ó�ô«ð©ö}ò  ö}ó�¨t÷�õIò�ö�ò�ï�ò�¨��2"}¨t÷�ònö}ó¿ñ�ó�ô'&�ò�õ$ó  ñ¬ò9ö}ó�ôò  -3 >ò©õ�ò?"�÷$õ$ò�ô«ð©ö}ò . ò  ó-*?"}¨�ö}ò7÷�ªùLò�ö}ó � *?"}õ�ð7ð©ù}õ$ó  ó�¨|÷�ð�ù}ô@ð�¨}ò  ¨}ò�ó  ù]ðLúï�òÎö}óÔù]ð�õ�$ð©ñ�ó�÷$õ$ò  ö}ó F
ý  -3 z . ò�¨}ö�ó F ù¤ò9ö}ó  ó�õ�ô«ò?* S6I T . S e=< »�~ T C ò?"�� S ð (B�0T 3 �  K ò�ù¤ó�õ$ñ�ª÷$ó�ð©ù}õIó  ó�¨t÷{ð©õ_ò  ý�ð©ôò�õ$ó  ö}óÝ÷�ó�õIñ¬ª¨]ð©ö}ò  ö}óþïdð©ö]ðL"}ñ ö�ò  ù]ð©õ�$ð�ñ¬óÝ÷�õ$ò  *�ô«ò 1 ð©ª  ö�ò  ª  ÷$ó�ñ¬ðmó�ï�ò�ñ�ù]ð©õ}\ð�(�ôò  ï�ò©ñ ò�ö}ò�ñ�\% ¨}ªòóS¯�ù}ôò�õ�ð�ö}òbù¤ó�ô@ð_*�õ�ð�ö}ó!ö}ó!ñ¬ò9ö}ó�ôò  -3Ø® ôÝ\ó�ñàö}ª  K ò . ùLò  K \% ý�ó�ª  ï�ò�õ$õIó�ô«ðLúï©ûò�ó  ó�¨t÷$õ$ó�ò  ù]ð©õ7$ð©ñ¬óÝ÷�õIò  ù]ð�õ�ðòmï�ò©¨��2"}¨t÷�ò�ö}ó�ñ�ó�ô5&}ò�õ$ó  ñ�ò�ö}ó�ô«ò  Á ûð©òm÷�ð©ñ 1 \ó�ñ ö}ª«ð+*�¨}ò  ÷�ªïdð©ö]ð  ù¤ò�õ�ó  ÷{ð  M� *+"}õ�ð  43 kbóç/�"]ð©ô5/�"�ó�õ
9&ò�õIñÔð .� ó�ò¬ô«ó�ª ÷�ò�õ`ù}õIó49&ó�õ$ª«õ�ª«õ`ö}ªõ$óÝ÷�ò¬ð©ò  õIó  "}ô÷�ð©ö}ò  ùLò9ö}ó�ó�¨}ï�ò�¨t÷�õ}\ð�(�ôò  s "}ñ¬ð©õ$ª5,dð©ö}ò  ¨]ð�÷{ð 1 ó�ô«ðì 3 ¼ 3

®! O� *+"}õ�ð  ö�ò  ö}öB¾  S ì 3 É<(.ì 3 {�|�Tþö�ó�ñ�ò�¨  ÷$õ�ð©ñ /�"}ó�ð�/�"]ð©¨t÷�ªö]ð©ö}óÙö}óÔñ¬ò9ö}ó�ôò  /�"}ó � *+"}õ�ð©ñ
ó�¨t÷$õ$óÔò  ñ�ó�ô'&�ò�õ$ó  ý�ð©õIª@ð�ö}ó»"�ñëð<*�ô«ò�ñ�ó�õ$ð©ö}ò�ù]ð©õ$ð�ò?"�÷�õ$ò .
 ó�¨}ö}ò7ñ¬ó�¨}ò�õ�ù]ð©õ�ð)ò  ð<*�ô«ò�ñ�ó�õ$ð©ö}ò  
ñ¬ð©ª  õ$ª«ï�ò  -.  b¡�^µ{]à+|@{Íó� b¡�^å{]à#��à . ó�ñ ï�ò�ñ�ù]ð©õ$ðLúï©ûð©òÙï�ò�ñ ò  ö}ó�ñ¬ð©ª  -3 �  K ò�¨]ð�÷#"}õ$ð©ô«ñ�ó�¨t÷�ó  ó
õ$ó+>]ó�÷$óÔ¨]ð�ù}õIó�ï�ª  ûð©ò�ï�ò�ñ´/�"�ó  ûð�ò�ö}óÝ÷�ó�õ$ñ�ª«¨]ð©ö�ò  ò  ù}ð©õ�$ð©ñ�ó�÷$õ$ò  *�ôò 1 ð©ª  ó�ñ ï�ð©ö]ð  ª  ÷�ó�ñ¬ð . ÷{ð�ô
ï�ò©ñ¬ò�ó�ý9ª«ö}ó�¨}ï�ª«ð©ö}òÎ¨]ð  �� *?"�õ�ð  ì 3 {}É�(êì 3 {�� 3 � "�÷�õIòÎð  ù¤ó�ïÝ÷�òÎªñ¬ù¤ò�õI÷�ð©¨t÷�ó \ó�ð7ó�¯�ª  ÷�$ó�¨}ï�ª@ð7ö�ó�ï�ò�õ;(
õ$ó�ô@ðLúï�ûò�ó  ó�¨t÷$õ$ó�ò  ý�ð©ô«ò©õ$ó  ö}ò  ù]ð©õ7$ð©ñ¬óÝ÷�õIò  ö}ó�¨t÷�õIò�ö}ò�ï�ò�¨��2"�¨|÷$ò�ö}ò  ñ¬ó�ô'&}ò©õ$ó  ñ�ò�ö�ó�ô«ò  -3  Fð�õ�ð
ò  ð<*�ô«ò�ñ�ó�õ$ð©ö}ò  ï�ò�ñëñ�ó�¨�ò�õ�¨�\"}ñ�ó�õIò7ö}ó¬ó  ÷�õ$ó�ô@ð  S  b¡�^ {]à�ä�ì .  b¡�^ {]à@{}à7ó}W�ò�ö�*©ó¹{}É�T . ù¤ò�õ




���ÞÝ����������éD� �Nà ÷ ����� � ã � ÷ ? s9é
óS¯�ó�ñ¬ù}ôòmð � *?"}õ�ðFì 3 {]ì_ö}ó�ª¶¯�ð�ï�ô«ð©õ$ò�/�"�óbòÍñ[\ò�ö�"}ôò_ö}ó�ö}ª  ÷<$ð©¨}ï�ª@ð  óbï�ò�õ$õIó�ô@ð�ï�ª«ò©¨]ð�ï�ò�ñ3ð�ñ�ó�÷{ð�ô«ª«ï�ªé(
ö]ð©ö�ó 3  >ð©õ�ð�ò  ñ�ó  ñ�ò  ð+*�ô«ò©ñ¬ó�õ�ð©ö}ò  -. "}ñÔð�ð©¨t÷�ª«ï�ò�õ$õIó�ô«ðLúï©ûð©ò)\ó!ò 1  ó�õ/ý�ð©ö]ðbó�¨t÷$õ$ó�� S ð (B�[TióIz . ï�ò�ñ�ò
ð©ù}õIó  ó�¨t÷{ð©ö�òÔ¨]ð � *?"}õ$ðºì 3 {�� 3g® ª«¨}ö}ð�ù}ð©õ�ðVW¸ò9ö�*�óL{}Émý�ó�ñ¬ò  ¨]ð � *?"�õ�ð�ì 3 {�ÉV"�ñÔð�ð©¨t÷�ªï�ò�õIõ$ó�ô@ðLúï�ûð©ò
ó�¨t÷$õ$ó�ª«ö}ð©ö}ó�ó�ñ�ó�÷�ð©ô«ªï�ªö]ð©ö}ó 3  �ò©÷�óç/�"}ó�ù}ð©õ�ðÍò  ð+*�ô«ò©ñ¬ó�õ�ð©ö}ò  ñ¬ð©ª  õ$ªï�ò  òmñ \óÝ÷�ò9ö}ò�\ó�ð©ô ÷{ð©ñ�ó�¨t÷$ó
ó � ï�ª«ó�¨t÷�ó . ö}óÝ÷�ó�õ$ñ�ª«¨]ð©¨�ö}ò�ð©ùLó�¨]ð  "}ñ¬ðY\"}¨}ª«ï�ðÍï�ò�ñ 1 ª«¨]ð¤úï©ûð©ò�ö}ó�ý�ð©ô«ò©õ$ó  ö�ò  ù]ð©õ�$ð�ñ¬óÝ÷�õ$ò  *�ô«ò 1 ð©ª  43

® ÷{ð 1 ó�ô«ð�ì 3 ¼Íñ�ò  ÷$õ�ð�ò�õIó  "}ô÷�ð©ö}ò�ö}ò  ù]ð©õ7$ð©ñ¬óÝ÷�õIò  *�ô«ò 1 ð©ª  ù]ð©õ�ð�ò�ñ \óÝ÷�ò9ö}ò�ö}ó�ï�ò�ñ�ù]ð©õ$ðLúï©ûò�ó  
ö}ó�^M87k  -3 kbó["}ñ¬ð�ñÔð©¨�ó�ª«õ$ðJ*�ó�õ$ð©ô . ò  õ$ó  "}ô ÷{ð©ö�ò  ð�ù}õ$ó  ó�¨t÷�ð©ö}ò  ¨}ó  ÷{ð�÷�ð 1 ó�ô@ð�ó  ÷dûð©ò¬ö}ó_ð©ï�ò�õIö}ò
ï�ò©ñâò  ö�ò�ñ \ó�÷�ò9ö}ò`ö}óuï�ò�ñ�ù]ð©õ$ðLúï©ûò�ó  ö}ó!ôª«¨�&]ð  ³� ö�"}ï�ª@ð©ª  -. ñ¬ò  ÷�õ$ð©ö}ò  ¨]ð`÷{ð 1 ó�ô«ð)ì 3 { 3Ø®! ª«¨}ï�ó�õ/÷�ó-,�ð  
¨}ò  ù]ð�õ�$ð©ñ�ó�÷$õ$ò  I ûð�ò�÷�ð©ñ 1 \ó�ñ ï�ò�ñ�ù]ð©õ}\ð�ý�ó�ª  ¨}ò  ö}ò©ª  ñ \ó�÷�ò9ö}ò  4. ó�ñ ð�ô'*?"}¨  ï�ð  ò  9-ðdý�ò©õ$ó�ï�ó�¨}ö�ò�ð
ï�ò©ñ¬ù]ð�õ�ðLúï�ûð©òÍó�¨t÷$õ$óþ^M87k  43  ¸òmïdð  òmö}ó� �¡_^Í{]à+|@{�ó� �¡_^Í{]à@��àÍð  ª¨}ï�ó�õI÷$ó-,dð  õ$ó+>]ó�÷$ó�ñ ð�ùLó�¨]ð  
ðbõ$ó  ò�ô5"Fúï©ûð�òbö]ðç*�õ$ð©ö}ó�ö}ó!ñ¬ò9ö}ó�ôò  -. "}ñ¬ð¸ý�ó4,_/�"}ó`ð�ùLó�¨]ð  "}ñ¬ð�\"}¨}ªïdð  ò�ô5"Fúï©ûð©ò�ù}ð©õ�ð�ò  ù]ð©õ7$ð©ñ¬óÝ÷�õIò  
*�ôò 1 ð©ª  9&ò�ªló�¨}ï�ò�¨t÷$õ�ð©ö]ð 3

P�QSRUTSVÀWYXêZ]\^T _Y` ��a e�g�h�ikj@l i6nporq ~ l-A s iktxu6vwly�zw{ _d|}`S~ `�����`���`����]~ u _d|���~}`	��`��,_]_F`���`S�]����`���`^_Y`y�zw{ _d|�_d| `���~�_x��`�����_ u _d|���������`��,_�� `���`]`^_k� A2B A8A �9 A2B A8A8Ay�zw{ _d|]��_ _}���}`���`����}`©|�����`���`���`S��_d|�����`	��`���`S� `���`]`]` � A2B A8A 79 A2B A8A8Ay�zw{ _d|]�]| `���|	��`��,_d~Ã|����]~���`���`S��_d|�����`	��`���`S� `���`]`]`7� A2B A8A 79 A2B A8A8A� T�\^Q]WH_�� `���|�_x��`����S� �����]����`���`���_d|���~�_���`��,_d�º`���`S��_ñ��`���`^_d�
� �@��7 c 7DCB:%�L´�µÝÚt¹ ½/º�¶t²©µ�¶|ºmº|¼ØËºt¹ÜÇ µI´�¶t²�µ�À�Á�Â�µ�²�ÐÈµ/´�±Ñ�º�¶t²�µ�Ñ�Ç»º�³�²�·_Å�º�±@ºLÕ³�Öº�²�¶t´ÍÀ�Á�Â�µ�Ã

®±� *?"}õ$ð¨ì 3 { î ð©ù}õIó  ó�¨t÷{ð¿óS¯�ó�ñ�ù}ô«ò  ö}ó)^M87k  ð©õ/÷�ª � ï�ª«ð©ª  ù]ð©õ$ð�ò�ï�ò�¨��2"}¨t÷$òÎö}óÙù]ð©õ7$ð©ñ¬óÝ÷�õIò  
*�ôò 1 ð©ª  /�"}ó¸ï�ò�¨}ï�ò�õ$ö]ð�ñ ï�ò�ñ ò  ö�ò�ª  ñ \ó�÷�ò9ö}ò  ö�ó¸ö}óÝ÷�ó�õ$ñ�ª«¨]ðLúï�ûð©ò 3 �  ý�ð©ôò�õ$ó  ö�ó  ÷$ó  ù]ð©õ7$ð©ñ¬óÝ÷�õIò  
ó  ÷dûð©ò�ô«ª  ÷�ð©ö}ò  ¨]ðÎ÷{ð 1 ó�ô@ð½ì 3 | .Á ó�¨}ö�ò�"  ð©ö}ò  ù]ð©õ$ð�ðÎö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûð©ò¿ö]ð�ª¨}ï�ôª«¨]ð¤úï©ûð©òÎö]ð½ 
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�  ñ�ò�ö�ó�ô«ò  ù}ð©õ$ó�ï�ó�ñ õIó�ù}õIò�ö�"@,�ª«õ 1 ó�ñ ð  ª«¨�"}ò  ª«ö}ð©ö}ó)ö]ð:8�a ó�ñü÷�ò9ö}ò  ò  ïdð  ò  -. ñO"}ª÷$ò
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/�"}óÔò�ùLò©¨|÷$ò7ö}óV� � ÷�ó�ñØ"}ñÔð)ó  ù]ð©ô'&}ð©ñ¬ó�¨t÷�ò¹/�"}óÔð©ù]ð©õIó�¨t÷�ó�ñ¬ó�¨t÷�óÔ¨�ûð©ò7ù
$ò©ö}ó  ó�õ_õ$ó�ù�õ$ò9ö�"�,�ªö}ò
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ï�ò©ñ ð  &}ª«ù�\ò©÷�ó  ó  _ ò 1 õ$óþª«¨�ï�ó�õ/÷�ó4,dð  9&ò©÷$ò�ñ \óÝ÷�õIª«ïdð  ó 1 ª«¨]ð©õIª  ñ¬òÍ¨�ûð©ò�õ$ó  ò�ôý9ªö}ò 3 �  K òV9-ð+,þï�ò�ñ±/�"}ó
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kbóR/�"]ð©ô'/�"}ó�õ�9&ò�õ$ñ¬ð�ý�ð©ô«ó7ô«ó�ñ 1 õ�ð©õ»/�"�ó�ó  ÷$ó  ñ¬ò9ö}ó�ôò  ó  ÷�ûð©ò�ó�¨t÷�õ$ó¿ò  ñ�ó�ô5&}ò�õIó  ñ�ò�ö�ó�ô«ò  
"�÷$ª«ô«ª5,dð©¨�ö}ò<(  ó�ö}ò©ª  ñ \ó�÷�ò9ö}ò  ö�ª  ÷$ª«¨t÷�ò  ö}óþð©¨`\ð©ôª  ó . ù}õIó�ý9ª@ð�ñ¬ó�¨|÷$ób÷�ó  ÷{ð�ö}ò  ó�ð©ù}õ$ò�ý�ð©ö]ð  ùLò�õ�ñ�ó�ªò
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ó�ñÓó�¨}ï�ò�¨t÷$õ�ð©õuò�ñ�ò�ö}ó�ô«ò6/�"}ó�ñ�ó�ô5&}ò�õ
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ù}ª«ð . ï�ò�õIó  ª¨|÷$ó-*�õ$ð©ö]ð  4. óÝ÷�ï�T . 1 ó�ñÓï�ò�ñ¬ò�ð_ï�ò�¨  ÷$õ�ð  ÷{ð©¨t÷$óbö}ª59&ó�õ$ó�¨Fúïdð�ó�¨t÷�õ$ó�ðN/�"]ð©ôª«ö]ð©ö�ó�ö�ò  ö]ð�ö}ò  
ò 1 ÷$ª«ö}ò  ó�ñ  ò�ô«ò�ï�ò©ñ ð+/�"}ó�ôó  1 ð  ódð©ö�ò  ¨�òiW�a�� 3

� "�÷�õIò�ð  ùLó�ï�÷�ò7ª«ñ�ùLò�õ/÷{ð©¨t÷$ó*\óÔð�ó�¯�ª  ÷�$ó�¨}ï�ª@ð�ö�óÔï�ò©õ$õ$ó�ô@ðLúï�ûð©ò7ó�¨t÷�õ$ó¬ò  ö�ª59&ó�õIó�¨t÷�ó  ù]ð�õ�$ð©ñ�ó�÷$õ$ò  4.
/�"}ómó�ñ ñO"}ª ÷�ò  ÷$õ�ð 1 ð©ô'&}ò  ð©¨t÷�ó�õ$ªò�õ$ó  ô«óÝý�ò?" ïð�¨}ó�ï�ó  2 ªö]ð©ö}ó�ö}ó�ð  2 "}ñ�ª«õ�ð©ô'*+"}¨  ý�ð©ôò�õ$ó  ð�ù}õ$ªò�õ$ª
ï�ò©ñ ò�ò 1 �Ió�÷�ª ý�ò�ö}ó¬ö�ó�÷�ó�õ$ñ�ª«¨]ð�õ�ò  ö}ó�ñÔð�ª  -3  ¸ò�ù}õ$ó  ó�¨t÷$ó¬÷�õ$ð 1 ð©ô5&}ò . ï�ò©¨|÷$õ�ð©õIª@ð©ñ�ó�¨t÷$ó . ÷�ò9ö}ò  ò  
ù]ð©õ7$ð©ñ�ó�÷�õIò  9&ò�õ$ð©ñ ö}óÝ÷�ó�õIñ¬ª¨]ð©ö}ò  0 ª«ñN"}ô÷�ð©¨}ódð�ñ¬ó�¨|÷$ó . "  ð©¨}ö}ò<(  óV"}ñ¬ð�ó�¯9÷�ó�¨  ð�ó�õ$ó4*?"}ô«ð©õ0*�õ�ð�ö}ó
ö}óþù¤ò  K \% ý�ó�ª  ý�ð©ô«ò©õ$ó  43
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���ÞÝ����������éD� �Nà ÷ ����� � ã � ÷ ? ¯ ?
^!ò�ñ õIó�ô«ðLúï©ûð©ò ïð�óS¯9÷�ª¨Fúï©ûð�ò . ¨�ò  K ð  ö}ó�÷$ó�õIñ¬ª¨]ðLúï©ûò©ó  ÷$ó�¨}ö}ó�ñ ð�ý�ð©ôò�õ$ó  ñ�ó�¨}ò�õIó  ö�ó¿� S ð (B�0T

ö}ò�/�"}ó7ðÎñ¬ð©ª«ò©õ$ª@ð�ö}ò  ÷�õ$ð 1 ð©ô5&}ò  ð©¨t÷�ó�õ$ªò�õ$ó  -3 �
¨t÷$õ$ó�÷�ð©¨t÷�ò . õ$ó  "}ô÷�ð©ö}ò  ñ¬ð©ª  õ$ó�ï�ó�¨t÷�ó  ò 1 ÷�ª«ö�ò  
ï�ò©ñüö]ð©ö}ò  ö}ò�Wba�� ï�ò�¨ � õ$ñ¬ð©ñ ó  ÷{ðÎ÷�ó�¨}ö³$ó�¨�ï�ª@ð 3  ¸ò©÷$ó>/�"�ó�ò  ý�ð©ô«ò©õ$ó  ò 1 ÷�ª«ö�ò  ùLò©õ�¨�\ò  i ûð©ò
ï�ò©õ$õ$ò 1 ò�õ$ð©ö}ò  ù¤ó�ôò  ñÔð�ù]ð  ö}ó�óS¯9÷$ª«¨Fúï�ûð©ò�ö�ó ð "�õ  ÷$ó�ª¨PO]W¸ó�ªô«ôó  S {}á�à^¼?TEâ {���ã 3 è¸ñ¬ð�ó�¯�ù}ô«ªïdðLúï�ûð©ò
ð©ô ÷�ó�õI¨]ð�÷$ªý�ð�ù}ð©õ�ðbð  ö}ª  ï�õIó�ù
$ð�¨}ï�ª«ð  ù¤ò�ö}ó�õ$ª«ð  ó�õx"}ñàó49&ó�ª÷$ò  ª  ÷�ó�ñY\ð�÷�ª«ï�ò�ª¨|÷$õ$ò9ö�"�,�ª«ö}ò�ùLó�ô«òbù�õ$ò9ï�ó  2 ò
ö}ó "}¨}ª59&ò©õ$ñ�ª',dð¤úï©ûð©òA9&ò©÷�ò©ñ \óÝ÷�õ$ªïdð . ö}ó  ï�õIª÷�ò�¨]ð*a�ó�ï 3 ¼ 3 ¼ 3 ¼NQ¸ï�ò�¨t÷#"�ö}ò .M ó�÷�ªý�\ó  K ó�ñ¬ò  ñÔð�¨|÷$ª«ö}ò�ð
ù¤ò  ª/úï©ûð©òmö]ð  ô«ª«¨@&]ð  � ö@"}ï�ª«ð©ª  ö}ð> g^ . ¨}ò  K ò  ö}ð©ö}ò  I ó�õ$ª«ð©ñ ð�ª«¨}ö]ðÍñ¬ð©ª  ö}ó  ô«ò9ïdð©ö�ò  ù]ð©õ$ð�ò�ð<,-"}ô .
ð+*�õ$ðdý©ð�¨}ö}òm÷{ð©ª  ö}ª  ï�õIó�ù
$ð©¨�ï�ª@ð  -3
R�\ð�ð  ö}ªé9&ó�õ$ó�¨t÷�ó  ö}ó�÷$ó�õIñ¬ª¨]ðLúï©ûò©ó  ö}ó7ªö]ð©ö}ó)ó�ñ�ó�÷�ð©ô«ªï�ªö]ð©ö}ó�ù�õ$ó�ý9ª«ð©ñ¬ó�¨t÷�ó7ò 1 ÷�ªö]ð  ð©ù}õIó  ó�¨�(

÷{ð�ñ *©õ�ð©¨}ö�ó  ö}ªé9&ó�õIó�¨Fúï�ð  ó�¨t÷$õ$ó  ª . ÷$ó�¨}ö�ò  ó-"Îö�ò�ñ�\% ¨}ª«ò�ó�ñ *�ó�õ�ð©ôØï�ó�¨|÷$õ�ð©ö�òÙù}õ]\ò<¯�ªñ¬òÔð©ò  ý�ð©ôò�õ$ó  
ª«¨�9&ó�õ$ªö}ò  ù¤ò�õ`¨`\ò  43

®¿ ó-*?"}ªõ)9-ð<,�ó�ñ�ò  "}ñ¬ð_ð©¨�\ð©ô«ª  ó  "}ï�ª«¨t÷{ð_ö}ò  ù}ð©õ�$ð©ñ�ó�÷$õ$ò  *�ôò 1 ð©ª  -. ï�ð  òmð�ïdð  ò 3  Fð�õ�ð_ñ¬ð©ªò�õ$ó  
ö}óÝ÷{ð©ô5&}ó  x "�*�ó�õ$ª«ñ�ò  ï�ò�¨  "}ô÷�ð©õ�ò  F® ù³$ó�¨}ö}ª«ï�ó  �® (¾� . ò�¨�ö}ó  ûð�ò�ð©ù}õIó  ó�¨t÷{ð©ö]ð  ö�ó�÷�ó�õ$ñ�ª«¨]ð¤úï©ûò�ó  9/\%  ª«ïdð  ó�¨�ï�ò�¨t÷�õ$ð©ö]ð  ¨]ðmô«ª ÷�ó�õ�ð�÷K"}õ�ðÍù]ð�õ�ðmïdð©ö}ð¬ð+*©ô«ò�ñ�ó�õ$ð©ö}ò 3
SUTWV�9�©�À c

8�ó�ö�ª«ö]ð  ö�ó�� S ð (f�[T 1 ð  ódð�ö]ð  ó�ñ  ò�ôòÍò?"Ù¨}òLè`� ý�ð©õ$ª«ð©ñÓó�¨t÷�õIóÀä 3 ä î ó%ä 3 {]ä S  Øó�õ  K ò©¨�óÝ÷`ð©ô 3
S {}á�à?|�T%â î ä�ãióN8�ó-"�õ$ó�õ�ó�÷�ð©ô 3 S {]á�á�ä�T%âX��É�ã¼T 3 k�ð©ö}ò  ñ¬ð©ª  õ$ó�ï�ó�¨t÷�ó  ö}òiWba�� . ð©ª¨}ö]ðL/�"}ó�ð�ù}ô«ªïdð©ö}ò  
ðÔó  ÷�õIó�ô«ð  ö}ó�ïdð©ñ�ùLò¬¨]ðÔñ�ó  ñÔð�ö}ª«õIó�úï©ûð�ò  "@*�ó�õIó�ñ ñ�ó�¨�ò�õ$ó  ý�ð©ô«ò©õ$ó  4. äÜõöä?|ZY�[ S ��<Ye�T�YÄä�õ�ä�É
S-\ ð  ÷�õIòÔóÝ÷�ð�ô 3 S ¼�ä�ä@{�T%â�¼�ä�ãió]R�ðdý9ª«ó�ôØóÝ÷bð�ô 3 S ¼�ä�ä�É�T%â�É#��ãYT 3  �ò  K ò  ý�ð©ôò�õ$ó  ö�ó�� S ð (B�[T�ï�ò�¨ � õIñÔð©ñ
ó  ÷{ðm÷�ó�¨}ö³$ó�¨�ï�ª@ð 3

kbó�÷$ó�õ$ñ�ª«¨}ðLúï©ûò�ó  ö}óÔñ¬óÝ÷{ð©ôª«ï�ªö]ð©ö}ómý�ð©õIª@ð©ñøö}ó¨â �]ó��+Wwã_^s(�ä 3 |�ä S 8)ó�ô«ª«ð©¨}ªgó�÷�ð�ô 3 S {]á�á�É�TºâX�?|�ã¼T�ð
 ò©ô@ð©õ S R©ò?&}¨  ò�¨[óÝ÷�ð©ô 3 S ¼�ä�ä@{�Tíâ�É^á�ãYT 3[® ñ¬óÝ÷{ð©ôª«ï�ª«ö]ð©ö�ó�ùLò©õ�¨a`ò  ª¨@9&ó�õIª«ö]ð . â �]ó��+Wwã
b <)äÜõçì . ¨]ð
ý�ó�õ$ö]ð�ö}ó�ö}ª  ÷$òtðnö}ð�ö}óÝ÷�ó�õIñ¬ª¨]ðLúï�ûð©ò�ö�ócR©ò?&�¨  ò�¨ ó�÷7ð©ô 3 S ¼�ä�ä�{7T 3  ¸ò©÷$ó�ï�ò�¨t÷#"}ö}ò�/�"}óvðnù]ð©õI÷$ó
 "�ùLó�õ$ª«ò©õ�ö}ò  \ 87k  "  ð©ö�ò  ¨�ò¬ð��2"  ÷$ó_ö}óþª  `ò�ï�õ$ò�¨]ð  ö�ó  ÷$ó  `"}ô÷$ª«ñ�ò  ð+"�÷�ò�õIó  `óþï�ò�ñ�ù]ð�÷d`% ý�ó�ôlï�ò©ññ�ó�÷{ð�ô«ª«ï�ª«ö]ð�ö}ó  ñ�ó�¨�ò�õ$ó  -3
SUTWV�9�©�9�©

�  ÷�ªñÔð�÷�ªý�ð  ð�¨|÷$ó�õIª«ò�õIó  ö}óÍ� S ð (B�[T�ð©ù�õ$ó  ó�¨t÷{ð�ñ ò�ñ¬ó  ñ�ò¬ï�ò�ñ�ùLò�õ/÷{ð©ñ�ó�¨t÷$òi/�"}ó�¨}òÔï�ð  ò¬ö}ó
 b¡ \ {]à�ä^ì . ò�¨�ö}ó�¨}ò�ý�ð©ñ¬ó�¨t÷�óbò  ö]ð©ö}ò  ö}òLWfe��Ïð©ù¤ò�¨t÷{ð©ñÓù]ð�õ�ðÍñ�ó�¨}ò�õIó  ý�ð©ôò�õ$ó  S [ S �g<�eOThY




���ÞÝ����������éD� �Nà ÷ ����� � ã � ÷ ? ¯�s
ä�õ�ä^ì?T S Ws"}¨t÷$ó�õ�ó�÷�ð�ô 3 S {]á�á î TÓâ�É�É�ãFó \ ð  ÷$õ$ò�ó�÷�ð©ô 3 S ¼�ä�ä�{7TFâ�¼�ä�ã¼T 3  Fð©õ$ð�ó  ÷$ó�ð+*�ô«ò©ñ¬ó�õ�ð©ö}ò . ð  2 ª«ñ
ï�ò©ñ¬òÎ �¡ \ {]à�ä^ì . ò  ñ¬ð©ù]ð  ö}ó ð "�õ  ÷$ó�ª¨iOºW�ó�ª«ôó  S {]á�à^¼+Tþ÷{ð�ñ 1 `ó�ñ  "@*�ó�õIó�ñ 1 ð�ªT¯�ò  ý�ð©ôò�õ$ó  
ö}ó�óS¯9÷�ª¨Fúï©ûð�ò 3 �  ÷�ªñÔð�÷�ªý�ð  ö�ó�ñ�ó�÷{ð�ô«ª«ï�ª«ö]ð�ö}ó�ý�ð©õ$ª«ð©ñ ö}ó â �]ód�+WÊãj^s(í{ 3 � S�k ª«ïí&t÷�ôó�õ
O  ¸ó�ô«ô«ó  S {]á�à?|?Tâ î ¼�ã . e�ð+*tð�õlO  Fð�¨}ö}óm$ S {]á�à�á?T%â î |SãYT�ð  ò©ô@ð©õ S R©ò?&}¨  ò�¨�óÝ÷�ð©ô 3 S ¼�ä�ä@{�TËâ�É�á�ãYT 3 � ý�ð©ôò�õ�ª«¨�9&ó�õ$ªö}òmù¤ò�õ
¨l`ò  ó  ÷n`ð�ù¤ó�õ29&ó�ª÷�ð©ñ¬ó�¨t÷�ó�ï�ò©¨|÷$ª«ö}ò�ö}ó�¨t÷�õ$ò�ö}ó  ÷�ó�ª«¨t÷$ó�õIý�ð©ôò 3
SUTWV�9�©�A�9

�  ÷�ªñÔð�÷�ªý�ð  ö�ó¬ó�¯�÷$ª«¨Fúï�ûð©ò  ª÷K"]ð©ñJ(  ómó�¨t÷�õIó ä�õ�ä�ÉUYo[ S �p<rqNT]Y ä�õé{]ä S 87ð�÷�ó�ò S {]á�à�à�TEâX�^¼�ã . >ó�õ  2 ò�¨�ó�÷Ùð©ô 3 S {]á�à+|�T�â î ä�ã¼T�ï�ò�ñ ó�¯�ï�ó�úï�ûð©ò ö]ð  ó  ÷$ª«ñ¬ð�÷�ª ý©ð  ö}ó \ ð  ÷$õ$ò*ó�÷�ð©ô 3 S ¼�ä�ä�{7Tþâ�¼�ä�ã¸ó
R�ðdý9ª«ó�ô>ó�÷�ð©ô 3 S ¼�ä�ä�É�TÓâ�É���ã . /�"}ómª¨}ö}ª«ï�ð©ñs[ S �M<tq�TuY ä�õ�ä@{ . ¨}ò�ý©ð�ñ¬ó�¨|÷$ómó�ñÆï�ò�¨�ï�ò�õIö
$ð©¨}ï�ª@ð�ï�ò©ñð "}õ  ÷$ó�ª«¨vO W�ó�ªô«ó  S {]á�à^¼+TFâÙ{d��ã�ó�ï�ò�ñ ¨}ò  K ò  õ$ó  "}ô÷�ð©ö}ò  43 �gð©ô«ò©õ$ó  ö�ó�ñ�ó�÷�ð©ô«ªï�ªö]ð©ö}ó  ª÷K"]ð©ñJ(  ó
ó�¨t÷$õ$ów<6{�õç¼xYÃâXy Û{z@| ã}Y ä S-\ ò?&�ó�~ S {]á�à^¼?T	â�¼�¼�ã . 87ð�÷�ó�ò S {]á�à î T�â���{�ã .�ð ò#~]ð�÷I÷�òbóÝ÷gð©ô 3 S {}á�á^ì?T�âÙ{S¼SãYT 3
��ñîõIó�ô«ðLúï©ûð©ò ïð��ö]ð©ö}ó . ð  ö}ó�÷$ó�õIñ��D~]ðLúï©ûò©ó  ð�ùLò#~t÷�ð©ñ ý©ð�ô«ò�õIó  ö�ó I ^¿|�ä�äN8%$9õ S W�ò�ö@*�ó S {]á�à�É�T�â�É^ä�ã¼T
ð I ^ �?|�ä»8%$9õ S-\ &H�«ò  �>óÝ÷�ð©ô 3 S {]á�à#�?THâ�¼�{�ã¼T 3 ��ñÆð©ñ 1 ò  ò  ïdð  ò  ~�ò  K ð  ö}óÝ÷�ó�õIñ��D~]ðLúï�ûò�ó  ó  ÷�ûð©ò
ï�ò@~|÷2�«ö]ð  ö�ó�~t÷�õIò¬ö}ó  ÷$ó��D~|÷$ó�õ/ý©ð�ô«ò 3 �õ$ó�ý��«ð©ñ¬óm~t÷�ói¶þó�õ 1 ó�õþó�÷�ð©ô 3 S ¼�ä�ä^¼+TEâ�ì�¼Sã . ó�ñØ"�ñÔð)ð@~l`ð©ôD�  ómù}õ$ó�ô4�«ñ��4~}ð©õ . &]ðdýN�«ð©ñ ò 1 ÷5�«ö�òX"�ñ
ý�ð©ô«ò©õ¬ôD�'*�óm�«õ�ð�ñ¬óm~|÷$ó  "}ù¤ó�õ��«ò�õ�ù}ð©õ�ðvðv�«ö]ð©ö�ó 3  �õ$ò�ý�ðdý�ó�ô«ñ�ó�~t÷�ó��  K ò  ó�ö}óÝý�ó ïðc~lûð©ò�ó�ô4�ñ��D~]ðLúï�ûð©ò .
~}ò \ 8��Óò 1  ó�õIý�ð©ö�ò . ö}ó�ó  ÷$õ$ó�ô@ð  ôó�ý�ó�ñ¬óm~t÷�ó  ð�÷K"}õ�ð�ö]ð  -. ï�ò�ñ�q 78787 ô {]áÜõöä 3�� ù}õ$ó  ó�~>úïdð�ö�ó  ÷�ð  
ó  ÷�õIó�ô@ð  9&ò@���4~t÷�ó�õ$ù}õIó�÷�ð©ö]ð�ùLó�ô«òmñi`ó�÷�ò9ö}ò�ö}ó�ð@~l`ð�ô4�  óbï�ò©ñ¬òL"}ñ±��� ñÔð@�  ý�ó�ô'&}ò 3
SUTWV�9�©n� ©
�¸ò�ý�ð©ñ�ó�~t÷�ó�� S ð (;�0TZb äÜõöä î S 8�ó4"}õ$ó�õ�ó�÷�ð�ô 3 S {]á�á�ä?T�âX��É�ã¼T¬ò 1 ÷2�«ö}òv~]ðvô4� ÷�ó�õ�ð�÷K"}õ�ð�`ó�ñ¬ð@�«ò�õ

/�"}ó)ð  ö}óÝ÷�ó�õIñ��D~]ðLúï�ûò�ó  ï�ò�ñ òAWfe�� S-\ ð  ÷�õIò¿ó�÷¬ð©ô 3 S ¼�ä�ä@{7T â�¼�ä�ã¼T�óÙö}òA/�"}ó�òÎý©ð�ô«ò�õ_ö]ð©ö}ò¿ù¤ò�õð "}õ  ÷$ó��4~�OÍW¸óm�«ôó  S {]á�à^¼?TwâÙ{d��ã 3 �bó�÷�ó�õ$ñ��4~]ð¤úï©ûò�ó  ö�ó¸ñ�ó�÷�ð©ô4�ï��«ö}ð©ö}ó��D~}öL�«ï�ð©ñ¯âX�]ó��+Wwã�Y�<)ä�õöì S ð �«ï�ð
ó�÷!ð©ô 3 S {}á�à#��Twâ�à�ã . �bô  ,�ó�ÿ  �� �LóÝ÷�ð©ô 3 S {}á�á@{7T4âX��à�ã¼T 3 ��ò  K ò�ý�ð©ô«ò©õ�ö}ó�÷$ó�õ$ñ��4~}ð©ö}ò . ö}óÓâ��]ód�+WÊã�b¿(.ä 3 É . `ó
ñ¬ð©õK*#�D~]ð©ôñ¬óm~|÷$ó
ï�ò#~  �  ÷�ó�~t÷$ó�ï�ò�ñ ó  ÷�ó�ôD�«ñ��÷�ó  "}ùLó�õ2�ò�õ 3 �bó�÷$ó�õ$ñ��4~}ðLúï©ûò�ó  ö}óh�«ö]ð©ö�óuý¤ûð©ò�ö}ó I ^¿|+|�ä
8%$9õ S W�ò�ö@*�ó S {]á�à?|�T�â§|�á�ãYT>ðO{ 3 ¼��w$�� S�\ &L�4�  �H�+���@  3 S {}á�à#��T�â�¼�{�ãYT¡� 1 �5�@~@*#��~L¢H�w~L�  K �f£��@ 4�#�¤� 1 �2�4¢L� 3
¥W¦�§85n¨ø9�E
�ª© �  2© �«�2��~L¢³$��~L¬m�j�c¢L�� 1 �5�m~¡®¬@¯�@�P¢L� © ��~L�#���  £��@ D�#�2�  ¢H��� S ð (-�[T�°L�@�5�P¢L�@¢L�  ¢H��WfeN±




���ÞÝ���������²D� �Nà ÷ ����� � ã � ÷ ?�³ ?
`�Z� 1  ���´£��@¢)� 3 \ �#~��#"L¢H� . ~L�  �5�µ¬d�  � . �  ¢L�@¢L�  ¢H� ð "L�  �5�m�4~iO W
���D 4�  S {}á�à^¼?T�âÙ{���ã��  �d¯�@� © �@�  
°L�L`�<¯N� © �  ¢L�µ¢H�m�5�m� © �4~)�¶®¬@¯�#�  °L��`�+£��j�  S � S ð (;�0T2^%ä 3 ä�á .ñð � © ��~  �m�x�@  3 S {]á�á^ì?TºâÙ{?{bãYT·¢L�R/�"L�%�  
1 �  �d�@¢L�  ~H�iW�eN± S � S ð (-�[T2^%ä 3 ä�É . \ �  �2�2���m�
�@  3 S ¼�ä�ä�{7T%â�¼�ä�ã¼T 3
�! ¢L�m�2��� © �4~L�¸®¬@¯�@�W¢L���D¢)�@¢L�  �F�#")� © (  �¹¢L��~��2�2�¢L� {róô I óô ¼Üõöì��f$�� S �u�m�   D���u�m�]�@  3 S {]á�á î Tâ�|^¼�ã . �f   ,��+ºl» � �
�+���@ -¼ S {}á�á@{7TíâX��à�ã¼T]��~L½"¾)��~"�2�P½"¾L�%¢L�m�2��� © �D~)�¸®¬@¯�@��»¹¢L� © �+�¿�@ D�4¬��D¢)�@¢L��»2¾LÀ@���2� ©âX�n�d�+WÊã ô <�ä�õ î S R@�m~L»2�m~c�m�]�@ -¼ S {]á�à�à�T1â�É î ã-Á¡�f 4»2Âm�mºl» � �Ã�m���@ -¼ S {]á�á@{7T1â���à�ãYTÄÁ¡¬m�#~L»2�D»��2��~��5�m»�¬�� ©

~L�#»�»2�#»��2�m»2¾L F�¿�@¢H�#»�¼

µÅÄÆ Í>É�ÇÏÎÐFÑÈ�É ÊË Ò È]Ì¡Ì¡È

\ � © �w¢L�D�2�f~L� \ �@°�¼ÃÍl��~)�·eN��¬�¼�ÉL¼ö¼NÁ"�w�)¾L~¡®¬�¯�@�w¢L��Î��@»�»5�w¢L�H Ï�2�m»2��~��2�]Ð� Ñ�uÎW�ÏÒ¤¢L�D»��5�D~LÀ#¾L�ÄÓ8»���¢)�
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LMC Clusters 
Database

Quick links: Cluster Structure Cluster Dynamics References SIMBAD

NGC 1805 / SL 186
SWB class I Searle et al. (1980)

Cluster Photometry and Spectroscopy
1. Global Cluster Photometry

V 10.63 mag (no extinction correction) van den Bergh (1981)

M
V -7.9 mag (m-M)0 = 18.5 van den Bergh (1981)

U-B -0.55 mag (no extinction correction) van den Bergh (1981)

(U-B)0 -0.59 mag E(B-V) = 0.06 Bica et al. (1990)

B-V 0.11 mag (no extinction correction) van den Bergh (1981)

(B-V)0 0.05 mag E(B-V) = 0.06 Bica et al. (1990)

(V-K)0 2.80 mag E(B-V) = 0.10 Persson et al. (1983)

mu
V

(0) 19.5
mag 

arcsec-2
E(B-V) = 0.04; (m-M) = 18.5;
central surface brightness Santiago et al. (2001)

(J-K)0 0.89 mag E(B-V) = 0.10 Persson et al. (1983)

(H-K)0 0.19 mag E(B-V) = 0.10 Persson et al. (1983)

CO index 0.240 E(B-V) = 0.10 Persson et al. (1983)

H2O index 0.105 E(B-V) = 0.10 Persson et al. (1983)

(m-M)0 18.59 mag

Assuming a disc model for the 
distribution of stars in the inner
and intermediate regions of the 
LMC, with the plane of the disc
inclined by 45o relative to the 
sky, its centre at (m-M)

0
 = 18.5 

(Panagia et al. 1991), the line of
nodes in the N-S direction and 
the East side of the disc in the
foreground (Westerlund 1990)

Castro et al. (2001)

1.1. Aperture Photometry Persson et al. (1983)

Aperture (") K V-K J-K CO index H2O index

28 7.74 ± 0.02 3.28 0.99 ± 0.04

56 7.64 ± 0.02 3.02 0.88 ± 0.04

60 7.68 ± 0.03 2.95 0.97 ± 0.05 0.235 ± 0.002 0.110 ± 0.002

2. Photometry of Features in the CM diagram

Stellar Photometry (Tables):

- Cohen et al. (1984) IUE

- Meurer et al. (1990) IUE

�k���e�;�Ý�Ü� �qµQ^�^_%O¶¸·�·j¹B¹B¹ZiÀ-)0f^�i.+W-dg
iÀ-)+Siðn	º�·�»�¼Q½\¾�¾��U¿?=új4=:»�·�¾�@uM�(�-Q^f-	À�-�0f$�·"')q�+�NQPSR&T|i�µQ^_g<3	ÁA%�-&Iw^t$EN
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- Johnson et al. (2001) HST (V, V-I)

Colour-Magnitude and/or Hertzsprung-Russell Diagrams:

- Johnson et al. (2001) HST (V, V-I) and (V, V-H) All stars

- Elson et al. (1999) HST luminosity function (STIS)

- Santiago et al. (2001) HST luminosity and mass functions

3. Reddening and Metallicity

E(B-V) 0.10 mag Persson et al. (1983)

0.07 mag integrated IUE colours Meurer et al. (1990)

0.04 mag isochrone fit to HST CMD Castro et al. (2001)

[Fe/H] -0.30 dex
average metallicity of young 
LMC population; Z = 0.009 cf. Meliani et al. (1994)Å

 0.0 dex HST CMDs Johnson et al. (2001)

4. Age Estimates

log( age [yr] ) 6.95 NIR spectra Bica et al. (1990)

7.42
IUE colours; isochrones 
without convective overshoot;
(m-M)0 = 18.6

Meurer et al. (1990)

7.62 UBV colours Barbaro & Olivi (1991)

7.68 UV colours Barbaro & Olivi (1991)

7.54 UV spectrum; not very 
sensitive to young ages Barbaro & Olivi (1991)

log ( tmin [yr] ) 7.00 UV spectrum; minimum 
likely age Barbaro & Olivi (1991)

log ( tmax [yr] ) 7.72 UV spectrum; maximum 
likely age Barbaro & Olivi (1991)

age 9 × 106 yr blue-violet broad-band 
colours and spectra Santos, Jr., et al. (1995)

log( age [yr] ) 7.01 UV colours Cassatella et al. (1996)

7.34
following Meurer et al.’s 
(1990) calibration; Claimed 
incorrect!

Cassatella et al. (1996)

5. Spectral features

- Cohen et al. (1984) 1330 - 3200 Å

- Cassatella et al. (1987) 1200 - 3200 Å (figure)

- Bica et al. (1990) 5650 - 9250 Å (figure)

- Santos, Jr., et al. (1995) 3600 - 5800 Å

Cluster Structure
1. Parameters

Rhl 1.8 pc
(m-M) = 18.5; half-light 
radius Santiago et al. (2001)

Rcore 1.39 pc (m-M) = 18.59 de Grijs et al. (2002a)

Ellipticity 0.17 ±
0.05

Position angle = (77 ±

(10-20))o
Frenk & Fall (1982)

�k���e�;�Ý��Æb�qµQ^�^_%O¶¸·�·j¹B¹B¹ZiÀ-)0f^�i.+W-dg
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2. Surface Brightness / Density Profiles

- Chrysovergis et al. (1989) photographic optical star count data (table; figure)

- Santiago et al. (2001) HST surface density and surface 
brightness profiles (figure)

Cluster Dynamics

Mass 6 × 103 MSun Johnson et al. (2001)

(2.8+3.0
-0.8) ×

103
MSun de Grijs et al. (2002b)

log Mtot / MSun 3.45+0.31
-0.15 de Grijs et al. (2002b)

References quoting NGC 1805
- Barbaro G., Olivi F.M., 1991, AJ, 101, 922

- Barbero J., Brocato E., Cassatella A., Castellani V., Geyer E.H., 1990, ApJ, 351, 98

- Bica E., Alloin D., Santos Jr. J.F.C., 1990, A&A, 235, 103

- Bica E., Claría J.J., Dottori H., Santos Jr. J.F.C., Piatti A., 1996, ApJS, 102, 57

- Cassatella A., Barbero J., Brocato E., Castellani V., Geyer E.H., 1996, A&A, 306, 125

- Cassatella A., Barbero J., Geyer E.H., 1987, ApJS, 64, 83

- Castro R., Santiago B.X., Gilmore G.F., Beaulieu S., Johnson R.A., 2001, MNRAS, 326, 333

- Chrysovergis M., Kontizas M., Kontizas E., 1989, A&AS, 77, 357

- Cohen J.G., Rich R.M., Persson S.E., 1984, ApJ, 285, 595

- de Grijs R., Johnson R.A., Gilmore G.F., Frayn C.M., 2002a, MNRAS, in press (astro-ph/0111311)
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- Johnson R.A., Beaulieu S.F., Gilmore G.F., Hurley J., Santiago B.X., Tanvir N.R., Elson R.A.W., 
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LMC Clusters 
Database

Quick links: Cluster Structure Cluster Dynamics References SIMBAD

NGC 1818 / SL 201
SWB class I Searle et al. (1980)

Cluster Photometry and Spectroscopy
1. Global Cluster Photometry

V 9.70 mag (no extinction correction) van den Bergh (1981)

V
i 9.85 mag Geyer et al. (1979)

M
V -8.8 mag (m-M)0 = 18.5 van den Bergh (1981)

U-B -0.47 mag (no extinction correction) van den Bergh (1981)

-0.46 mag Santos, Jr., et al. (1995)

(U-B)0 -0.51 mag E(B-V) = 0.06 Bica et al. (1990)

B-V 0.18 mag (no extinction correction)
Geyer et al. (1979); van 
den Bergh (1981);
Santos, Jr., et al. (1995)

(B-V)0 0.12 mag E(B-V) = 0.06 Bica et al. (1990)

log( L0 [LSun pc-2] ) 3.94 central surface luminosity Elson et al. (1987)

log( Ltot [LSun] ) 5.84 total luminosity; corrected for 
E(B-V) = 0.10

Elson et al. (1987)

mu
V

(0) 17.9
mag 

arcsec-2
E(B-V) = 0.03; (m-M) = 18.5;
central surface brightness Santiago et al. (2001)

(V-K)0 1.97 mag E(B-V) = 0.10 Persson et al. (1983)

(J-K)0 0.78 mag E(B-V) = 0.10 Persson et al. (1983)

(H-K)0 0.14 mag E(B-V) = 0.10 Persson et al. (1983)

CO index 0.190 E(B-V) = 0.10 Persson et al. (1983)

H2O index 0.065 E(B-V) = 0.10 Persson et al. (1983)

(m-M)0 18.58 mag

Assuming a disc model for the 
distribution of stars in the inner
and intermediate regions of the 
LMC, with the plane of the disc
inclined by 45o relative to the 
sky, its centre at (m-M)

0
 = 18.5 

(Panagia et al. 1991), the line of
nodes in the N-S direction and 
the East side of the disc in the
foreground (Westerlund 1990)

Castro et al. (2001)

1.1. Aperture Photometry Persson et al. (1983)

Aperture (") K V-K J-K H-K CO index H2O index

29 8.20 ± 0.03 2.08 0.84 ± 0.04 0.16 ± 0.04

�k���e�;éC�Ü� �qµQ^�^�ÈO¶¸·�·j¹B¹B¹Zi¸êjëf^�iÜìzêdg
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56 7.55 ± 0.03 2.32 0.82 ± 0.04 0.16 ± 0.04

60 7.49 ± 0.03 2.36 0.86 ± 0.04 0.16 ± 0.04 0.185 ± 0.002 0.070 ± 0.002

2. Photometry of Features in the CM diagram

Stellar Photometry (Tables):

- Cohen et al. (1984) IUE

- Barbero et al. (1990) IUE

- Meurer et al. (1990) IUE

- Elson (1991) ground-based CCD (V, B-V)

- Will et al. (1995) V-band main sequence luminosity and mass functions

- Keller et al. (2000) HST F555W, F160BW, F656N

- Johnson et al. (2001) HST (V, V-I)

Colour-Magnitude and/or Hertzsprung-Russell Diagrams:

- Elson (1991) ground-based CCD (V, B-V) All stars

- Will et al. (1995) ground-based CCD (V, B-V) All stars and field

- Grebel (1997) ground-based CCD (V, B-V) Annuli: R < 13 pc; 13 pc < R
< 8 pc and R < 4 pc

- Hunter et al. (1997)

HST: (F555W, F555W-F814W), also
including reddening and 
background-corrected; (F555W, 
F336W-F555W), also including
reddening and background-corrected; 
(F555W-F814W, F336W-F555W)

All stars

- Elson et al. (1998) HST(F555W, F555W-F814W); 
(F555W,F336W-F555W) All stars, reddening corrected

- Keller et al. (1999) ground-based CCD (V, V-I) and (V-I,
R-Halpha)

- Keller et al. (2000)
HST (F160BW-F555W, 
F555W-F656N), (F555W, 
F160BW-F555W) and (log Teff, log L)

All stars

- Johnson et al. (2001) HST (V, V-I) and (V, V-H) All stars

- Keller et al. (2001) HST (V , Teff) All stars

- Santiago et al. (2001) HST luminosity and mass functions; 
mass function comparison

3. Reddening and Metallicity

E(B-V) 0.10 mag Persson et al. 
(1983)

0.07 mag IUE spectroscopy Cassatella et al. 
(1987)

0.05 mag integrated IUE colours Meurer et al. 
(1990)

0.1 mag spectroscopy Jüttner et al. (1993)

0.07 mag isochrone fit to ground-based 
CMD

Will et al. (1995); 
Grebel (1997)

0.05 mag isochrone fit to HST CMD Hunter et al. (1997)

0.03 mag isochrone fit to HST CMD Castro et al. (2001)

�k���e�;éC��Æb�qµQ^�^�ÈO¶¸·�·j¹B¹B¹Zi¸êjëf^�iÜìzêdg
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[Fe/H] -1.6 dex
Richtler & Nelles
(1983); Sagar & 
Pandey (1989)

-0.37 ± 0.03 dex stellar spectra
Jasniewicz &
Thévenin (1994)

-0.9 dex
spectra of 5 red supergiant 
stars

Meliani et al. 
(1994)

-0.37 dex UV spectra
Bonatto et al. 
(1995)Å

 -0.8 dex spectroscopy; Z = 0.003 Will et al. (1995)

-0.74 ± 0.4 dex IR spectra
Oliva & Origlia 
(1998)Å

 -0.4 dex
HST CMDs, based on 
literature values

Johnson et al. 
(2001)Å

 0.0 dex HST CMDs
Johnson et al. 
(2001)

Star formation efficiency
Å
 30 % Goodwin (1997)

4. Age Estimates

age (17 ± 1) × 106 yr CMDs from Woolley (1960);
Robertson (1974) Hodge (1982, 1983)

log( age [yr] ) 8.0 including convective overshoot Chiosi et al. (1986, 
1988)

7.2 ± 0.1 CMDs from Hodge (1983); see also 
Elson et al. (1989) Elson et al. (1987)

7.41 (m-M)0 = 18.6 Elson & Fall (1988)

age 14 × 106 yr NIR spectra Bica et al. (1990)

log( age [yr] ) 7.41 ± 0.08
IUE colours; isochrones without 
convective overshoot; (m-M)0 = 

18.6
Meurer et al. (1990)

7.83 UBV colours Barbaro & Olivi (1991)

7.48 based on the HR diagram of Cayrel 
et al. (1988) Barbaro & Olivi (1991)

7.87 UV colours Barbaro & Olivi (1991)

7.84 UV spectrum; not very sensitive to 
young ages Barbaro & Olivi (1991)

log ( tmin [yr] 

)
7.71 UV spectrum; minimum likely age Barbaro & Olivi (1991)

log ( tmax [yr] 

)
7.97 UV spectrum; maximum likely age Barbaro & Olivi (1991)

log ( age [yr] ) 7.3 ± 0.2 Elson (1991)

age 17 × 106 yr UV spectra Bonatto et al. (1995)

14 × 106 yr Blue-violet broad-band colours and 
spectra Santos, Jr., et al. (1995)

20 / 40 × 106 yr classical models / models including 
convective overshoot Will et al. (1995)

log( age [yr] ) 7.29 UV colours Cassatella et al. (1996)

7.40 following Meurer et al.’s (1990)
calibration; Claimed incorrect! Cassatella et al. (1996)

7.41 isochrone fits Cassatella et al. (1996)

�k���e�;éC��Çb�qµQ^�^�ÈO¶¸·�·j¹B¹B¹Zi¸êjëf^�iÜìzêdg
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age > 30 × 106 yr CMD Grebel (1997)

20 × 106 yr HST CMD Hunter et al. (1997)

25 × 106 yr CMD from Grebel (1997)
Fabregat & Torrejón
(2000); also van Bever 
& Vanbeveren (1997)

5. Spectral features

- Cohen et al. (1984) 1330 - 3200 Å

- Cassatella et al. (1987) 1200 - 3200 Å (figure)

- Bica et al. (1990) 5650 - 9250 Å

- Santos, Jr., et al. (1995) 3600 - 5800 Å

- Oliva & Origlia (1998) 1.574 - 1.604 (Si+OH), 1.608 - 1.638 [CO(6,3) band head] and
2.282 - 2.306 [CO(2,0) band head] micron (figure)

Cluster Structure
2. Parameters

log( rcore ["] ) 0.89 Elson et al. (1987)

log( rh ["] ) 1.75 half-mass radius Elson et al. (1987)

log( rtidal ["] ) 1.9 - 2.7 depending on M/L variations Elson et al. (1987)

rcore (V) 2.1 ± 0.4 pc DLMC  = 55 Mpc Elson et al. (1989)

2.56 pc (m-M) = 18.58 de Grijs et al. (2002a)

rcore (B) 9.5 ± 1.3 " 7.9" after seeing correction Elson (1991)

rcore (V) 9.4 ± 1.4 " 7.9" after seeing correction Elson (1991)

Rhl 2.6 pc (m-M) = 18.5; half-light 
radius Santiago et al. (2001)

Ellipticity
0.24 ±
0.05

Position angle = (115 ±

(10-20))o
Frenk & Fall (1982)

2. Surface Brightness / Density Profiles

- Elson et al. (1987) ground-based CCD star counts (B, V) (table; figure)

- Chrysovergis et al. (1989) photographic optical star count data (table; figure)

- Elson (1991) ground-based CCD star counts (B, V) (figure)

- Santiago et al. (2001) HST surface density and surface 
brightness profiles

(figure; background 
corrected)

Cluster Dynamics
log( torb [yr] ) 8.4 orbital period Elson et al. (1987)

log( tcross(rh) [yr] ) 6.2 - 7.0
crossing time at median 
radius; depending on the M/L
ratio

Elson et al. (1987)

log( tr(0) [yr] ) 8.2 - 8.8
central relaxation time; 
depending on the M/L ratio Elson et al. (1987)

log( trh [yr] ) 9.0 - 9.7
reference relaxation time; 
depending on the M/L ratio Elson et al. (1987)

sigma0 1.1 - 6.8 km s-1
central velocity dispersion; 
depending on the M/L ratio Elson et al. (1987)

log( M/L
V
 [solar units] ) -1.7 to -0.1 Elson et al. (1987)
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log( M [MSun] ) 4.1 - 5.7 depending on the M/L ratio Elson et al. (1987)

4.69 Chrysovergis et al. 
(1989)

Mass 3 × 104 MSun Hunter et al. (1997)

(2.3+1.1
-0.3) ×

104
MSun de Grijs et al. (2002b)

log Mtot / MSun 4.35+0.18
-0.05 de Grijs et al. (2002b)

log( rho0 [MSun pc-3] ) 1.6 - 3.2 central mass density; 
depending on the M/L ratio Elson et al. (1987)
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LMC Clusters 
Database

Quick links: Cluster Structure Cluster Dynamics References SIMBAD

NGC 1831 / SL 227 / LW 133
SWB class V Searle et al. (1980)

IV A Bonatto et al. (1995);
Bica et al. (1996)

Cluster Photometry and Spectroscopy
1. Global Cluster Photometry

V 11.18 mag (no extinction correction) van den Bergh (1981)

10.59 mag (no extinction correction) Mateo (1987)

U-B 0.13 mag (no extinction correction) van den Bergh (1981)

(U-B)0 0.09 mag E(B-V) = 0.06 Bica et al. (1996)

B-V 0.34 mag (no extinction correction) van den Bergh (1981)

0.35 mag (no extinction correction) Mateo (1987, 1988)

(B-V)0 0.28 mag E(B-V) = 0.06 Bica et al. (1990)

V-R 0.26 mag (no extinction correction) Mateo (1987, 1988)

log( L0 [LSun pc-2] ) 3.03 central surface luminosity Elson et al. (1987)

log( Ltot [LSun] ) 5.38 total luminosity; corrected for 
E(B-V) = 0.10

Elson et al. (1987)

mu
V

(0) 18.8
mag 

arcsec-2
E(B-V) = 0.05; (m-M) = 18.5;
central surface brightness Santiago et al. (2001)

(V-K)0 1.40 mag E(B-V) = 0.10 Persson et al. (1983)

(J-K)0
0.48 ±
0.10

mag E(B-V) = 0.10 Persson et al. (1983)

(H-K)0
0.18 ±
0.13

mag E(B-V) = 0.10 Persson et al. (1983)

CO index 0.005 ±
0.004

E(B-V) = 0.10 Persson et al. (1983)

H2O index 0.025 ±
0.004

E(B-V) = 0.10 Persson et al. (1983)

(m-M)0 18.17 mag E(B-V) = 0.04; from 
isochrone fits

Mateo (1987, 1988)

18.6 mag E(B-V) = 0.04 Chiosi (1989)

18.5 mag E(B-V) = 0.05 Vallenari et al. (1992)

18.58 mag

Assuming a disc model for the 
distribution of stars in the inner
and intermediate regions of the 
LMC, with the plane of the disc
inclined by 45o relative to the 
sky, its centre at (m-M)0 = 18.5 

(Panagia et al. 1991), the line of
nodes in the N-S direction and 

Castro et al. (2001)
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the East side of the disc in the
foreground (Westerlund 1990)

1.1. Aperture Photometry Persson et al. (1983)

Aperture (") K V-K J-K H-K CO index H2O index

30 10.71 ± 0.15 1.37 0.44 ± 0.05 0.07 ± 0.05 0.000 ± 0.004 0.030 ± 0.004

59 9.21 ± 0.03 1.99 0.65 ± 0.04 0.33 ± 0.04

2. Photometry of Features in the CM diagram

MV,TAMS 0. mag
E(B-V) = 0.10; main sequence 
termination magnitude; based
on CMD of Hodge (1981)

Chiosi et al. (1986)

-0.32 mag E(B-V) = 0.10; main sequence 
termination magnitude Chiosi (1989)

VTO 18.3 mag main sequence turn-off
magnitude

Corsi et al. (1994), 
Brocato et al. (2001)

19.3 mag

main sequence turn-off 
magnitude; based on
field-subtracted CMD of 
Hodge (1984)

Corsi et al. (1994)

VTAMS 18.2 mag
main sequence termination
magnitude; CMD of Vallenari 
et al. (1992)

Girardi et al. (1995)

(B-V)TO 0.10 mag at main sequence turn-off Corsi et al. (1994)

0.00 mag
at main sequence turn-off; 
based on field-subtracted
CMD of Hodge (1984)

Corsi et al. (1994)

0.2: mag at main sequence turn-off Brocato et al. (2001)

(B-V)TAMS 0.05 mag
at main sequence termination; 
CMD of Vallenari et al.
(1992)

Girardi et al. (1995)

<Vcl> 18.5 mag location of the red clump Corsi et al. (1994)

18.2 mag
location of the red clump; 
based on field-subtracted
CMD of Hodge (1984)

Corsi et al. (1994)

18.45 mag location of the red clump Brocato et al. (2001)

<(B-V)cl> 0.90 mag location of the red clump Corsi et al. (1994), 
Brocato et al. (2001)

0.80 mag
location of the red clump; 
based on field-subtracted
CMD of Hodge (1984)

Corsi et al. (1994)

MV,cl,m 0.28 mag lower envelope of the red 
clump Chiosi (1989)

(B-V)cl,m 0.95 mag lower envelope of the red 
clump Corsi et al. (1994)

Vcl,ext
18.2 - 

19.0 mag extent of the red clump Corsi et al. (1994)

18.0 - 
18.5 mag

extent of the red clump; based 
on field-subtracted CMD of
Hodge (1984)

Corsi et al. (1994)

(B-V)cl,ext
0.65 - 

1.00 mag extent of the red clump Corsi et al. (1994)
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0.70 - 
0.90 mag

extent of the red clump; based 
on field-subtracted CMD of
Hodge (1984)

Corsi et al. (1994)

VRGf 18.4 mag
faintest limit of the red giant 
stars; CMDs from Vallenari et 
al. (1992)

Girardi et al. (1995)

VRGb 16.5 mag
brightest limit of the red giant 
stars; CMDs from Vallenari et 
al. (1992)

Girardi et al. (1995)

Stellar Photometry (Tables):

- Hodge (1984) photographic V, B-V

- Mateo (1988) main sequence luminosity and mass functions

- Meurer et al. (1990) IUE

- Cowley & Hartwick (1992) IUE

- Vallenari et al. (1992) ground-based CCD V, B-V (also field)

- Ferraro et al. (1995) ground-based NIR arrays

Colour-Magnitude and/or Hertzsprung-Russell Diagrams:

- Hodge (1984) photographic (V, B-V)
Annulus, field-subtracted and 
comparisons with models: 1
and 2

- Chiosi (1989) ground-based CCD (V, B-V) 100 < R  < 250 pixels

- Vallenari et al. (1992) ground-based CCD (V, B-V) 100 < R  < 250 pixels, and
corrected for selection effects

- Corsi et al. (1994) ground-based CCD (V, B-V)
All stars and various annuli;
comparison with Vallenari et 
al.’s (1992) CMDs

- Ferraro et al. (1995) ground-based near-infrared array, (K, 
J-K) All stars

- Santiago et al. (2001) HST luminosity functions

- Brocato et al. (2001) HST (V,B-V)
All stars, and for R < Rcore
only

3. Reddening and Metallicity

E(B-V) 0.10 mag Persson et al. 
(1983)

0.07 mag Bica et al. (1986)

0.04 mag isochrone fits Mateo (1987, 
1988)

0.07 mag integrated IUE colours Meurer et al. 
(1990)

0.04 mag Westerlund (1990)

0.07 mag integrated IUE colours Cowley & 
Hartwick (1992)

0.05 mag A
V
 = 0.155 Vallenari et al. 

(1992)

0.0 mag isochrone fit to HST CMD Castro et al. (2001)

[Fe/H] -1.2 dex Cohen (1982)

-1.0 dex CMD fits Hodge (1984)

-1.0 ± 0.5 dex Bica & Alloin 
(1986)
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-0.1 dex isochrone fits Mateo (1987)

-0.1 dex
Olszewski et al. 
(1988)

-0.6 dex isochrone fits; Z = 0.004 Chiosi (1989)

0.01 dex spectroscopy
Olszewski et al. 
(1991)

-0.33 dex
mean of various independent 
estimates; Z = 0.008

Vallenari et al. 
(1992)

-0.35 dex UV spectroscopy
Bonatto et al. 
(1995)

4. Age Estimates

age < 25 × 108 yr NIR; luminosity of the tip of the 
AGB

Aaronson & Mould 
(1982)

< 40 × 108 yr NIR; luminosity of the tip of the 
AGB

Mould & Aaronson 
(1982)

(1.9 ± 0.3) ×

108 yr based on CMD from Hodge (1981) Hodge (1982, 1983)

3.0 × 108 yr
CMD; limits between (2.2 ± 0.5) ×

108 and (3.3 ± 0.5) × 108 yr
Hodge (1984)

(3.0 ± 1.0) ×

108 yr Bica & Alloin (1986)

log( age [yr] ) 8.80 / 8.27
using models with or without 
convective overshoot; based on the
CMD of Hodge (1981)

Chiosi et al. (1986)

9.4 from the location of the red clump 
in the CMD Chiosi et al. (1986)

8.8 from fitting the main sequence 
turn-off Chiosi et al. (1986)

8.3 (8.5) ± 0.1 CMDs from Hodge (1983); see 
also Elson et al. (1989) Elson et al. (1987)

age 5 / 7 × 108 yr
classical models / models with 
convective overshoot (isochrone
fits)

Mateo (1987, 1988)

log( age [yr] ) 8.46 ± 0.2 (m-M)0 = 18.6 Elson & Fall (1988)

age 8 / 10.4 × 108 yr isochrone fits; without / with 30% 
binaries Chiosi (1989)

3 × 108 yr Arimoto & Bica (1989)

1.86 × 108 yr NIR spectra Bica et al. (1990)

log( age [yr] ) 8.41 ± 0.13 mean of Mateo (1988) and Elson & 
Fall (1988) Meurer et al. (1990)

8.7 spectroscopy Olszewski et al. (1991)

age 3.5 / 5.5 × 108 yr from classical models / from 
models with convective overshoot Vallenari et al. (1992)

2.4 × 108 yr using Elson & Fall’s (1988)
calibration Corsi et al. (1994)

4 × 108 yr UV spectra Bonatto et al. (1995)

log( age [yr] ) 8.61 / 8.59 / 
8.23

from MV of the main sequence

termination / location of the core 
helium-burning stars (uniquely
determines ages up to log(age) = 

Girardi et al. (1995)
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8.50; useful up to log(age) = 8.90) /
location of the AGB. Adopted 
mean log(age) = 8.60, assuming 
[Fe/H] = 0.01

5. Spectral features

- Hodge (1984) 3500 - 5500 Å (figure)

- Bica & Alloin (1987) 6300 - 9700 Å

- Arimoto & Bica (1989) 3700 - 9700 Å (figure)

- Bica et al. (1994) 3200 - 4200 Å (figure)

Cluster Structure
1. Parameters

log( rcore ["] ) 1.27 Elson et al. (1987)

log( rh ["] ) 1.65 half-mass radius Elson et al. (1987)

log( rtidal ["] ) 2.3 - 2.8 depending on M/L variations Elson et al. (1987)

rcore 29.7 " Chiosi (1989)

5.4 pc
Chrysovergis et al. 
(1989)

rtidal 148.7 " Chiosi (1989)

54 pc 187"
Chrysovergis et al. 
(1989)

rcore (V) 3.8 ± 0.2 pc DLMC  = 55 Mpc Elson et al. (1989)

rcore 11.8 " Westerlund (1990)

rcore (B) 13.4 " after seeing correction Elson (1991)

rcore (V) 14.2 "
after seeing correction; Mateo 
(1989, priv. comm, referenced
in this paper) also finds 14.2"

Elson (1991)

17.5 " Brocato et al. (2001)

Rhl 3.6 pc
(m-M) = 18.5; half-light 
radius Santiago et al. (2001)

Ellipticity 0.17 ±
0.05

Position angle = (171 ±

(10-20))o
Frenk & Fall (1982)

2. Surface Brightness / Density Profiles

- Elson et al. (1987) ground-based CCD star counts (B, V) (table; figure)

- Chrysovergis et al. (1989) photographic optical star count data (table; figure)

- Elson (1991) ground-based CCD star counts (B, V) (figure)

- Vallenari et al. (1992) ground-based CCD star counts (B) (figure)

- Santiago et al. (2001) HST surface density and surface 
brightness profiles

(figure; background 
corrected)

Cluster Dynamics
log( torb [yr] ) 8.6 orbital period Elson et al. (1987)

log( tcross(rh) [yr] ) 6.5 - 7.0
crossing time at median 
radius; depending on the M/L
ratio

Elson et al. (1987)
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log( tr(0) [yr] ) 9.1 - 9.5 central relaxation time; 
depending on the M/L ratio Elson et al. (1987)

log( trh [yr] ) 9.6 - 10.0 reference relaxation time; 
depending on the M/L ratio Elson et al. (1987)

sigma0 1.9 - 6.0 km s-1
central velocity dispersion; 
depending on the M/L ratio Elson et al. (1987)

log( M/LV [solar units] ) -0.7 to 
+0.3 Elson et al. (1987)

log( M [MSun] ) 4.7 - 5.7 depending on the M/L ratio Elson et al. (1987)

Mass 0.4 × 105 MSun
Chrysovergis et al. 
(1989)

log( rho0 [MSun pc-3] ) 1.3 - 2.3 central mass density; 
depending on the M/L ratio Elson et al. (1987)

vrad 253 ± 13 km s-1 Freeman et al. (1983)

280 km s-1 Olszewski et al. (1991)

References quoting NGC 1831
- Aaronson M., Mould J.R., 1982, ApJS, 48, 161

- Arimoto N., Bica E., 1989, A&A, 222, 89

- Bica E., Alloin D., 1986, A&A, 162, 21

- Bica E., Alloin D., 1987, A&A, 186, 49

- Bica E., Alloin D., Santos Jr. J.F.C., 1990, A&A, 235, 103

- Bica E., Alloin D., Schmitt H.R., 1994, A&A, 283, 805

- Bica E., Claría J.J., Dottori H., Santos Jr. J.F.C., Piatti A., 1996, ApJS, 102, 57

- Bica E., Dottori H., Pastoriza M., 1986, A&A, 156, 261

- Bomans D.J., Vallenari A., de Boer K.S., 1995, A&A, 298, 427

- Bonatto C., Bica E., Alloin D., 1995, A&AS, 112, 71

- Brocato E., Di Carlo E., Menna G., 2001, A&A, 374, 523

- Castro R., Santiago B.X., Gilmore G.F., Beaulieu S., Johnson R.A., 2001, MNRAS, 326, 333

- Chiosi C., 1989, RMxAA, 18, 125

- Chiosi C., Bertelli G., Bressan A., 1992, ARA&A, 30, 235

- Chiosi C., Bertelli G., Bressan A., 1988, A&A, 196, 84

- Chiosi C., Bertelli G., Bressan A., Nasi E., 1986, A&A, 165, 84

- Chiosi C., Vallenari A., Bressan A., Deng L., Ortolani S., 1995, A&A, 293, 710

- Chrysovergis M., Kontizas M., Kontizas E., 1989, A&AS, 77, 357

- Cohen J.G., 1982, ApJ, 258, 143

- Corsi C.E., Buonanno R., Fusi Pecci F., Ferraro F.R., Testa V., Greggio L., 1994, MNRAS, 271, 385

- Cowley A.P., Hartwick F.D.A., 1992, PASP, 104, 1216

- de Oliveira M.R., Bica E., Dottori H., 2000, MNRAS, 311, 589

- Elson R.A.W., 1991, ApJS, 76, 185

- Elson R.A.W., Fall S.M., 1985, ApJ, 299, 211

- Elson R.A.W., Fall S.M., 1988, AJ, 96, 1383

- Elson R.A.W., Fall S.M., Freeman K.C., 1987, ApJ, 323, 54

- Elson R.A.W., Fall S.M., Freeman K.C., 1989, ApJ, 336, 734

- Elson R.A.W., Freeman K.C., Lauer T.R., 1989, ApJ, 347, L69

�������B /�6 4�qµ�ôõô�ÈO¶¸·�·j¹B¹B¹Cö êjëTô�öÜìzê	÷@ö êjì�öùø	º�·W»Y¼Q½\¾�¾1�0¿�í\úNí:»�·�¾Yî¨ò*ï%ê�ôTê%À�êjëTÉ�·OÊjû�ì�ü�ý32�ü�ö�µ�ô�÷?ðOÁ�È�ê�ñØô`É�!



¬5ÿ �Â Ñ:Ã\�wÒ Â � � ;® ������� Ó	� Â �4¯�
.�
 ° 
�Ó Â ±�²V³ � �WÄ"ã�� �WÄ"ã
LMC Clusters Database: NGC 1831

http://www.ast.cam.ac.uk/STELLARPOPS/LMCdatabase/ngc1831.html

- Ferraro F.R., Fusi Pecci F., Testa V., Greggio L., Corsi C.E., Buonanno R., Terndrup D.M., Zinnecker 
H., 1995, MNRAS, 272, 391

- Freeman K.C., Illingworth G., Oemler Jr. A., 1983, ApJ, 272, 488

- Frenk C.S., Fall S.M., 1982, MNRAS, 199, 565

- Geisler D., Bica E., Dottori H., Claría J.J., Piatti A.E., Santos Jr. J.F.C., 1997, AJ, 114, 1920

- Girardi L., Bertelli G., 1998, MNRAS, 300, 533

- Girardi L., Chiosi C., Bertelli G., Bressan A., 1995, A&A, 298, 87

- Goodwin S.P., 1997, MNRAS, 286, 669

- Hodge P.W., 1963, ApJ, 137, 1033

- Hodge P.W., 1981, in: Astrophysical Parameters for Globular Clusters, IAU Colloquium 68, Philip
A.G.D., Hayes D.S., eds., L. Davis Press Inc., New York, p. 245

- Hodge P.W., 1982, ApJ, 256, 447

- Hodge P.W., 1983, ApJ, 264, 470

- Hodge P.W., 1984, PASP, 96, 947

- Kontizas E., Kontizas M., Xiradaki E., 1987, A&AS, 71, 575

- Mateo M., 1987, ApJ, 323, L41

- Mateo M., 1988, ApJ, 331, 261

- Meurer G.R., Cacciari C., Freeman K.C., 1990, AJ, 99, 1124

- Mould J.R., Aaronson M., 1982, ApJ, 263, 629

- Olszewski E.W., Harris H.C., Schommer R.A., Canterna R.W., 1988, AJ, 95, 84

- Olszewski E.W., Schommer R.A., Suntzeff N.B., Harris H.C., 1991, AJ, 101, 515

- Olszewski E.W., Suntzeff N.B., Mateo M., 1996, ARA&A, 34, 511

- Persson S.E., Aaronson M., Cohen J.G., Frogel J.A., Matthews K., 1983, ApJ, 266, 105

- Searle L., Wilkinson A., Bagnuolo B.G., 1980, ApJ, 239, 803

- Santiago B.X., Beaulieu S., Johnson R., Gilmore G.F., 2001, A&A, 369, 74; figures

- Vallenari A., Chiosi C., Bertelli G., Meylan G., Ortolani S., 1992, AJ, 104, 1100

- van den Bergh S., 1981, A&AS, 46, 79

- Westerlund B.E., 1990, A&AR, 2, 29

- Westerlund B.E., Linde P., Lyngå G., 1995, A&A, 298, 39

Last updated: 20 December 2001, Richard de Grijs

�������B /�98:�qµ�ôõô�ÈO¶¸·�·j¹B¹B¹Cö êjëTô�öÜìzê	÷@ö êjì�öùø	º�·W»Y¼Q½\¾�¾1�0¿�í\úNí:»�·�¾Yî¨ò*ï%ê�ôTê%À�êjëTÉ�·OÊjû�ì�ü�ý32�ü�ö�µ�ô�÷?ðOÁ�È�ê�ñØô`É�;



v$# wËLÌhÍhxzy�Ë <

{}| = = > ~°¯#�4²�æ � é9�>én�hév¯/²u� � � = �9�'?m�

´�I¦WÐ�Ñ ª ¦@Ò]¥KÓ ÔKÕÖÑ�¦�§�¦q× « Õ A ÑØÔ�Ù"¦WÕÖ§X§"¥4ÚLÕÖÑÜÛÞÝU¥Nß « Ôà¦WßØÑ�áz¦W§�¦?¥à©
�:�z��� ���7�Y�o�o�(����� � �������)�����*���S���7�=�?�L�6�,�c�c�q�o�q�����6�g @âS� � ��¡����Kã���¢+���-,Yä@ 7ä4� �:� �n¤
¥?¦WÔà¥KÝÖÝå¦�§�¦¨¥K© º §"¥]ÛÞæ ª Ù « §"¥ ¸ ¿S¿�»�ç



¬5ÿ �Â Ñ:Ã\�wÒ Â ¯ � ;® �A����� Ó	� Â �?¯�
��B
 ° 
"Ó Â ±�²X³ � �WÄ"ÏYÄ �WÄY´

LMC Clusters Database: NGC 1868

http://www.ast.cam.ac.uk/STELLARPOPS/LMCdatabase/ngc1868.html

        
LMC Clusters 
Database

Quick links: Cluster Structure Cluster Dynamics References SIMBAD

NGC 1868 / SL 330 / LW 169 / ESO 
085-SC56

SWB class IV A Bica et al. (1991)

Cluster Photometry and Spectroscopy
1. Global Cluster Photometry

V 11.56 mag (no extinction correction) van den Bergh (1981)

U-B 0.15 mag (no extinction correction) van den Bergh (1981)

(U-B)0 0.11 mag E(B-V) = 0.06 Bica et al. (1990)

B-V 0.45 mag (no extinction correction) van den Bergh (1981)

(B-V)0 0.39 mag E(B-V) = 0.06 Bica et al. (1990)

muV(0) 19.0
mag 
arcsec-2

E(B-V) = 0.02; (m-M) = 18.5;
central surface brightness Santiago et al. (2001)

K 10.92 mag (no extinction correction) Aaronson & Mould 
(1985)

(V-K)0 1.63 mag E(B-V) = 0.07 Persson et al. (1983)

J-K 1.10 mag (no extinction correction) Aaronson & Mould 
(1985)

(J-K)0 0.69 mag E(B-V) = 0.07 Persson et al. (1983)

H-K 0.24 mag (no extinction correction) Aaronson & Mould 
(1985)

(H-K)0 0.15 mag E(B-V) = 0.07 Persson et al. (1983)

mbol 13.85 mag (no extinction correction) Aaronson & Mould 
(1985)

Mbol -4.85 mag (no extinction correction) Aaronson & Mould 
(1985)

CO index 0.180 E(B-V) = 0.07 Persson et al. (1983)

H2O index 0.100 E(B-V) = 0.07 Persson et al. (1983)

log( Teff [K] ) 3.541 Aaronson & Mould 
(1985)

(m-M)0 18.55 mag

Assuming a disc model for the 
distribution of stars in the inner
and intermediate regions of the 
LMC, with the plane of the disc
inclined by 45o relative to the 
sky, its centre at (m-M)

0
 = 18.5 

(Panagia et al. 1991), the line of
nodes in the N-S direction and 
the East side of the disc in the
foreground (Westerlund 1990)

Castro et al. (2001)

1.1. Aperture Photometry Persson et al. (1983)
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Aperture (") K V-K J-K H-K CO index H2O index

24 9.97 ± 0.03 0.76 ± 0.05 0.19 ± 0.04 0.180 ± 0.002 0.105 ± 0.002

64 9.73 ± 0.04 1.82 0.69 ± 0.05 0.13 ± 0.04

2. Photometry of Features in the CM diagram

MV,TAMS 0.40 mag

E(B-V) = 0.07; main sequence 
termination magnitude; based
on CMD of Flower et al. 
(1980)

Chiosi et al. (1986)

VTO 19.3 mag main sequence turn-off
magnitude Corsi et al. (1994)

19.3 mag
main sequence turn-off 
magnitude; based on CMD of
Flower et al. (1980)

Corsi et al. (1994)

19.2 mag main sequence turn-off 
magnitude Brocato et al. (2001)

VTAMS 19.3 mag
main sequence termination
magnitude; CMD of Corsi et 
al. (1994)

Girardi et al. (1995)

(B-V)TO 0.15 mag at main sequence turn-off Corsi et al. (1994)

0.10 mag
at main sequence turn-off; 
based on CMD of Flower et 
al. (1980)

Corsi et al. (1994)

0.2 mag at main sequence turn-off Brocato et al. (2001)

(B-V)TAMS 0.15 mag at main sequence termination; 
CMD of Corsi et al. (1994) Girardi et al. (1995)

MV,cl 0.27 mag red clump magnitude Chiosi et al. (1986)

log( L/LSun ) 1.80 red clump; based on CMD of 
Flower et al. (1980) Chiosi et al. (1986)

B.C. 0. red clump; based on CMD of 
Flower et al. (1980) Chiosi et al. (1986)

<Vcl> 19.3 mag location of the red clump Corsi et al. (1994)

19.5 mag
location of the red clump; 
based on CMD of Flower et 
al. (1980)

Corsi et al. (1994)

19.0 mag location of the red clump Brocato et al. (2001)

(B-V)0,cl 0.70 mag red clump magnitude Chiosi et al. (1986)

<(B-V)cl> 0.75 mag location of the red clump Corsi et al. (1994), 
Brocato et al. (2001)

0.70 mag
location of the red clump; 
based on CMD of Flower et 
al. (1980)

Corsi et al. (1994)

Vcl,m 19.7 mag lower envelope of the red 
clump Corsi et al. (1994)

(B-V)cl,m 0.85 mag lower envelope of the red 
clump Corsi et al. (1994)

Vcl,ext
18.8 - 

19.7 mag extent of the red clump Corsi et al. (1994)

18.7 - 
20.0 mag

extent of the red clump; based 
on CMD of Flower et al. 
(1980)

Corsi et al. (1994)

(B-V)cl,ext
0.65 - 

0.85 mag extent of the red clump Corsi et al. (1994)
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0.60 - 
0.80 mag

extent of the red clump; based 
on CMD of Flower et al. 
(1980)

Corsi et al. (1994)

VRGf 19.3 mag
faintest limit of the red giant 
stars; CMD from Corsi et al. 
(1994)

Girardi et al. (1995)

VRGb 16.8 mag
brightest limit of the red giant 
stars; CMD from Corsi et al. 
(1994)

Girardi et al. (1995)

log( Teff [K] )cl 3.750
red clump; CMD from Flower 
et al. (1980) Chiosi et al. (1986)

Stellar Photometry (Tables):

- Flower et al. (1980) photographic V, B-V

- Meurer et al. (1990) IUE

- Ferraro et al. (1995) ground-based NIR arrays

Colour-Magnitude and/or Hertzsprung-Russell Diagrams:

- Flower et al. (1980) photographic (V, B-V) All stars and field-subtracted

- Flower et al. (1980) photographic V-band main sequence
luminosity functions

- Flower (1984) HR diagram based on CMDs from the 
literature

- Corsi et al. (1994) ground-based CCD (V, B-V) All stars and various annuli

- Ferraro et al. (1995) ground-based near-infrared array, (K, 
J-K) All stars

- Elson et al. (1999) HST luminosity functions (STIS): 1, 2

- Santiago et al. (2001) HST luminosity functions

- Brocato et al. (2001) HST (V,B-V)
All stars, and for R < Rcore
only

3. Reddening and Metallicity

E(B-V) 0.07 mag Persson et al. 
(1983)

0.07 mag integrated IUE colours Meurer et al. 
(1990)

0.02 mag isochrone fit to HST CMD Castro et al. (2001)

Z 0.001
CMD fit for age = 7 × 108 yr,
and turn-off mass of 2.0 
MSun

Flower et al. (1980)

[Fe/H] -1.2 dex Hodge (1982)

-1.1 ± 0.2 dex NIR spectroscopy Bica & Alloin 
(1986)

-0.6 ± 0.35 dex Bica et al. (1986)

-1.2 dex red clump stars Chiosi et al. (1986)

-0.50 dex spectroscopy Olszewski et al. 
(1991)

4. Age Estimates

age 7 × 108 yr
CMD fit with Z = 0.001 and 
turn-off mass of 2.0 MSun

Flower et al. (1980)

5.0 × 108 yr turn-off age Hodge (1982)
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(3.3 ± 0.3) ×

108 yr
CMD from Flower et al. (1980);
(m-M)0 = 18.6 Hodge (1983)

(7.5 ± 2) × 108 yr from red giant stars Flower (1984)

(5.0 ± 2.0) ×

108 yr NIR spectroscopy Bica & Alloin (1986); 
Bica et al. (1986, 1990)

7 × 108 yr NIR photometry
Aaronson & Mould 
(1985); Mould & Da 
Costa (1988)

log( age [yr] ) 9.00 / 8.50
using models with or without 
convective overshoot; based on the
CMD of Flower et al. (1980)

Chiosi et al. (1986)

9.25 / 8.75
from the location of the red clump 
in the CMD, with / without the
inclusion of convective overshoot

Chiosi et al. (1986)

9.13
from imposing coincidence 
between methods based on main
sequence and red clump fitting

Chiosi et al. (1986)

8.7 ± 0.2 (m-M)0 = 18.6 Elson & Fall (1988);
Elson et al. (1989)

8.70 ± 0.08 Meurer et al. (1990)

8.7 spectroscopy Olszewski et al. (1991)

8.87 / 8.98

from M
V

 of the main sequence

termination / location of the AGB. 
Adopted mean log(age) = 8.87, 
assuming [Fe/H] = -0.50

Girardi et al. (1995)

5. Spectral features

- Bica & Alloin (1986) 3850 - 7600 Å (figure)

- Bica & Alloin (1987) 6400 - 9650 Å (figure)

- Arimoto & Bica (1989) 3700 - 9700 Å (figure)

- Bica et al. (1994) 3200 - 4200 Å (figure)

Cluster Structure
1. Parameters

rcore (V) 1.4 ± 0.1 pc DLMC  = 55 Mpc Elson et al. (1989)

rcore (B) 5.3 " after seeing correction Elson (1991)

rcore (V) 5.1 " after seeing correction Elson (1991)

11.0 " Brocato et al. (2001)

Rhl 1.8 pc (m-M) = 18.5; half-light 
radius Santiago et al. (2001)

Ellipticity 0.04 ±
0.05 Position angle unlisted Frenk & Fall (1982)

2. Surface Brightness / Density Profiles

- Elson (1991) ground-based CCD star counts (B, V) (figure)

- Santiago et al. (2001) HST surface density and surface 
brightness profiles

(figure; background 
corrected)

Cluster Dynamics
vrad 260 ± 30 km s-1 Freeman et al. (1983)

283 km s-1 Olszewski et al. (1991)
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LMC Clusters 
Database

Quick links: Cluster Structure Cluster Dynamics References SIMBAD

Hodge 14 / SL 506 / LW 220
SWB class V Searle et al. (1980)

Cluster Photometry and Spectroscopy
1. Global Cluster Photometry

V 13.42 mag (no extinction correction) van den Bergh (1981)

13.26 mag (no extinction correction) Mateo (1987)

M
V -5.3 mag (m-M)0 = 18.6 van den Bergh (1994)

U-B 0.21 mag (no extinction correction) van den Bergh (1981)

B-V 0.72 mag (no extinction correction) van den Bergh (1981)

0.67 mag (no extinction correction) Mateo (1987)

V-R 0.40 mag (no extinction correction) Mateo (1987)

mu
V

(0) 21.1
mag 

arcsec-2
E(B-V) = 0.04; (m-M) = 18.5;
central surface brightness Santiago et al. (2001)

(m-M)
0 18.2 mag CMD fits Elson & Fall (1988)

18.49 mag

Assuming a disc model for the 
distribution of stars in the inner
and intermediate regions of the 
LMC, with the plane of the disc
inclined by 45o relative to the 
sky, its centre at (m-M)

0
 = 18.5 

(Panagia et al. 1991), the line of
nodes in the N-S direction and 
the East side of the disc in the
foreground (Westerlund 1990)

Castro et al. (2001)

2. Photometry of Features in the CM diagram

RTO 20.3 mag main sequence turn-off 
magnitude Bomans et al. (1995)

20.54 mag main sequence turn-off 
magnitude Geisler et al. (1997)

VTO 20.5 mag main sequence turn-off
magnitude Brocato et al. (2001)

(B-V)TO 0.4 mag at main sequence turn-off Brocato et al. (2001)

<Vcl> 19.25 mag location of the red clump Brocato et al. (2001)

<(B-V)cl> 1.0 mag location of the red clump Brocato et al. (2001)

Stellar Photometry (Tables):

- Jensen et al. (1988) ground-based CCD G, G-R

- Meurer et al. (1990) IUE

Colour-Magnitude and/or Hertzsprung-Russell Diagrams:
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- Jensen et al. (1988) ground-based CCD G, G-R

- Santiago et al. (2001) HST luminosity functions

- Brocato et al. (2001) HST (V,B-V)

All 
stars, 
and 
for R 
<
Rcore
only

3. Reddening and Metallicity

E(B-V) 0.09 mag Bomans et al. 
(1995)

0.04 mag isochrone fit to HST CMD Castro et al. (2001)

[Fe/H] -0.66 ± 0.2 dex spectroscopy
Jensen et al. 
(1988); Olszewski 
et al. (1991)

4. Age Estimates

age
(2.0 ± 0.3) ×

109 yr Elson & Fall (1988)

log( age [yr] ) 9.16 ± 0.2 (m-M)0 = 18.2 Elson & Fall (1988);
Elson et al. (1989)

age (1 - 4) × 109 yr CMD fits Jensen et al. (1988)

log( age [yr] ) 9.4 age 
Å
 (2 - 3) × 10 9 yr; CMD fits Olszewski et al. (1991)

age
(1.5 - 2.0:) ×

109 yr
based on a CMD from Jensen et al. 
(1988) Bomans et al. (1995)

1.8 × 109 yr CMD fits Geisler et al. (1997)

Cluster Structure
1. Parameters

rcore 2.5 pc DLMC  = 55 Mpc; 9.4" Mateo (1987)

13.3 " Brocato et al. (2001)

log( rtidal / rcore ) 1.03 Mateo (1987)

rh 4.3 pc 17.6"; median radius van den Bergh (1994)

Rhl 2.9 pc (m-M) = 18.5; half-light 
radius

Santiago et al. (2001)

2. Surface Brightness / Density Profiles

- Mateo (1987) ground-based CCD B (figure)

- Santiago et al. (2001) HST surface density and surface 
brightness profiles (figure)

Cluster Dynamics
vrad 237 km s-1 spectroscopy Olszewski et al. (1991)
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