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®n§&§q¶·ª(®_«\«\®4Ã Â ²S«\«\ª�­q±�²�³�¸G¨�³·µ�§q²�®�±�²�¨�³�§�­y²�Å·« Â ª�®n§�²S³·ª�²SÄC§q¶·ª(­ Â ®n§q§qªb«\ªb«`­�Ü�Ý�ÞG°8Ý�ß·°IÝwàG°�áwâ{¹WÍ�Ä�§q¶·ª�±�²�¨�³�§�­ Â ®_§y§\ªb«\ªb«`­W®_«\ª�Ì�ª�¯�¯
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¨�¯�¯�Å·©�¨�³�®n§q¨�²S³$¬Sª Â §q²�«\­�¹IÕ�¶�ª�­qªR«\ªb¯Æ®n§q¨�²S³�­l¶�®4¬�ªRÊ�ªbªb³�ª�´G±·¯�²S«\ª�¸�§\²�Ä;² Â Å�­�®0Ì!®4¬�ª�Û�ªb¯Æ¸�²�³�­yª�¯�ª Â §\ª�¸�§`®_«\µSª�§`­�Å�­y¨�³·µ0¨�§qª�«\®_§qªw¸�§q¨�©�ª
«\ªb¬Sª�«\­\®_¯{° Â ®_¯�¯�ª�¸�ã�¹�ä�¹ å�¹ Õ�Ü�Ý�ß·°�Ý�à4â�¹lÕ�¶·ª�¨×§\ªb«`®n§\ª�¸�§\¨�©�ª�«\ªb¬Sª�«\­\®_¯�±·«\² Â ª�¸·Å·«qª Â ²�«q«\ª�­q±�²�³�¸·­�§q²(§q¶�ª�±�²nÌ!ªb«!©(ªb§q¶·²G¸$Ä;²S«!Û�³�¸G¨�³�µ
§q¶�ª�¯�ª�®�¸G¨�³·µzªb¨�µSªb³s¬n®_¯�Å·ªw­(®S³�¸Ïªb¨�µSªb³s¬�ª Â §\²S«`­�Ä;²�«(§q¶·ª+§\¨�©�ª+«qª�¬Sª�«\­\®_¯!²S±�ªb«`®n§\²S«w¹ÏÕ�¶·¨Æ­�«qª�¯�®_§q¨�²S³ÏÌ!®�­�Å�­yªw¸ÑÄ;²�«�§q¶·ª�æÒçW§q¨�±·¯�ª
ÉsÍ�µ�³�®_¯�è�¯Æ®S­\­q¨×Û Â ®n§\¨�²�³+égæÒç&ÉGÍqè�êl®_¯�µS²�«q¨�§q¶�©@Ä;²S«�¨�©�®_µ�¨�³�µ�¯�² Â ®_§q¨�²S³�­l²_Ä�®�­yªb§�²_Ä�±�²S¨�³�§�­ Â ®n§q§qªb«\ªb«`­6¨�³ÒÜ×Ý4ës°sáG°�Ý�ì·°�Ý4áwâ{°�Ì�¶·ªb«\ª�§q¶�ª
­q¨�³·µ�Å·¯Æ®_«R¬n®S¯�Å·ª(¸Gª Â ²S©�±�²�­q¨×§\¨�²�³ÐégÉsí�ã�êR²_Ä�§q¶·ª�«qªw­y±�²S³�­qª�©�®n§\«q¨�´�Ì!®�­WÅ�­qª�¸�§q²�Û�³�¸�§\¶·ª�ª�¨�µ�ªb³�­y§\®_§qªw­b¹�Õ�¶·ª0¯�² Â ®n§\¨�²�³�­W²SÄlÌ�ª�¯�¯
­qªb±�®S«\®_§qª�¸0­ Â ®n§y§\ªb«\ªb«`­ Â ®_³�Ê�ª!Ä;²SÅ�³�¸�ÊsÃ�©�®n§ Â ¶·¨�³�µR§\¶·ª�¨�¯�¯�Å�©(¨�³�®_§q¨�²S³(¬Sª Â §q²�«I²SÄ�®&­qª�®S« Â ¶�¨�³·µR±�²�¨�³�§C¨�³�§q¶�ª�¨�©�®_µS¨�³·µ�­y±�® Â ª�§q²�§q¶�ª
ªb¨�µSª�³�­y§\®n§\ª�­�¹�Í�³+§\¶·¨�­R±·«\² Â ª�­\­�§q¶�ª�î�«qª�ªb³Lï ­�Ä;Å·³ Â §q¨�²S³+Ä;²�«�§q¶�ª�©�ª�¸G¨�Å·©ð¨�­WÅ�­yªw¸�§q² Â ²S³�­y§q«\Å Â §�§q¶·ª�¨�¯�¯�Å·©�¨�³�®n§\¨�²�³�¬Sª Â §q²�«�Ä;²S«R®S³
®_«\Ê·¨�§q«`®_«\Ã0­qª�®_« Â ¶(±�²�¨�³�§�¹CñR²nÌ�ª�¬Sªb«w°n§\¶·ª&î�«\ªbªb³,ï ­lÄ;Å·³ Â §\¨�²�³�¨�­�Å·³·òs³·²nÌ�³�¨�³�µSªb³�ªb«`®_¯�®S³�¸�¶�®S­C§q²�Ê�ªR®_±�±·«q²4´G¨�©�®n§qªw¸(¨�³�±·«`® Â §q¨ Â ª�¹
É�§`®n§q¨Æ­y§q¨ Â ®_¯N­y§\®_Ê�¯�ª&¨�©�®_µ�¨�³�µ�Ä;Å·³ Â §q¨�²S³�Ì!ªb«\ªR¸Gªw­y¨�µS³�ª�¸�¨�³	Ü�Ý�â�Ä;²S«!±�²�¨�³�§�§`®_«\µSªb§\­l¨�³�®0Ì�ªw®_òs¯�Ã(¨�³·¶·²S©�²�µSªb³�ªb²SÅ�­l©�ª�¸G¨�Å·©+¹lÕ�¶·ª�«qª�°
®�¶·²�©�²SµSª�³·ªb²�Å�­0î�«\ªbª�³Lï ­�Ä;Å·³ Â §\¨�²�³ÑÌ�®S­�Å�­yªw¸�°6Ê·ÅG§(­y§\®_§q¨Æ­Z§\¨ Â ®_¯!­Z§`®_Ê·¨�¯�¨�§ZÃ�Ì!®�­�® Â ¶·¨�ªb¬�ª�¸zÊsÃÙ§q¨�©(ª�®4¬Sª�«\®SµS¨�³·µ�Ä;«\²S© ¸G¨�ó�ª�«qª�³�§
Ä;«\ª�ô�Å·ªb³ Â ¨�ª�­C¨�³�®�Ê·«\²�®�¸GÊ�®_³�¸(­q¨�µS³�®S¯g¹6Õ�¶·¨Æ­�®4¬Sª�«\®SµS¨�³·µ�©(ªw®_³�­C§q¶�®_§�¨�³ Â ²S¶�ªb«\ªb³�§l±�®_«q§\­�²_ÄN§q¶�ªW©�ª�®S­qÅ·«\ªb©�ªb³�§`­6§q¶�®_§ Â ²�©�ª�­6Ä;«\²S©
­q©�®S¯�¯6­ Â ®_¯�ª�©�ª�¸·¨�Å·©Ë¶�ª�§qª�«q²�µSª�³·ªb¨�§q¨�ª�­�®_«\ª0­qÅ·±·±·«\ª�­\­yªw¸�§q¶sÅ�­�µS¨�¬s¨�³�µ�®�­y§\®SÊ·¨�¯�¨�õbª�¸	­y¨�µS³�®S¯g¹�Õ�¶·ªbÃ�©�²�«qª�²n¬Sªb«�²�ÊG§\®S¨�³	ªb³·¶�®S³ Â ªw¸
ª�­y§q¨�©�®n§\¨�²�³�²SÄI§\¶·ª�«`®_³·µ�ªS°s§\¶·ª0¸G¨Æ­Z§`®_³ Â ª�§q²�§\¶·ª�§\®S«qµ�ª�§w°·ÊsÃ�ª�´G±·¯�¨ Â ¨�§q¯�Ã�Å�­q¨�³�µ�®_«\«q¨�¬n®_¯N§q¨�©�ª�¨�³GÄ;²S«\©�®n§q¨�²S³,¹�å�ª Â ªb³�§q¯�Ã�¨�³ÑÜ ëwâ,§\¶·¨�­
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¨�©�®SµS¨�³·µ�¨�³z®+Ì!ª�®Sòs¯�ÃÙ«\®S³�¸G²S©ø©(ªw¸G¨�Å·©+°I§\¶·ªb³z§\¶·ª�¨�©�®_µSªw¸�«qªbÇ�ª Â §q¨�¬�¨�§ZÃÒÛ�ªb¯Æ¸Ù¨Æ­�§\¶·ª�§\«qÅ·ª�«\ª�Ç�ª Â §\¨�¬s¨�§ZÃÒÄ;Å·³ Â §q¨�²S³ Â ²S³s¬S²�¯�¬�ª�¸
Ì�¨�§q¶�®�î�®_Å�­\­y¨Æ®_³�òSª�«q³�ªb¯�Ì�¶·¨ Â ¶�¸·ªb±�ªb³�¸·­W²S³$§q¶·ª�­y§\®_§q¨Æ­Z§\¨ Â ®_¯L±·«\²S±�ªb«q§ZÃ�²_Ä8§q¶�ª�©(ªw¸G¨�Å·©+¹
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Ì�¶·ª�«qªFEÑ¨�­�§\¶·ª�Ä;«qªwô�Å�ªb³ Â Ã�®S³�¸ ��é:E�ê�¨�­�§q¶�ª�Ú�²SÅ·«\¨�ª�«�§\«\®S³�­yÄ;²S«\©ö²SÄ���é��yê�¹CÍ�³�§\¶·¨�­�±�®_±�ªb«w°�§\¶·ª�©(ªw®S­qÅ·«\ªb©�ªb³�§\­�§q¶�®n§�Ì�ª&Å�­qªR§\²
ª�­y§q¨�©�®n§\ª�§q¶·ª�§`®_«\µSª�§�¯�² Â ®n§\¨�²�³�®S³�¸+­y¶�®S±�ª�¨Æ­!§q¶·¨Æ­�«\ª�­q±�²�³�­qª�©�®_§q«\¨×´�� ®n§R®�­q¨�³·µ�¯�ª�Ä;«\ª�ô�Å·ª�³ Â Ã�¹

��ª�¸·ªb³·²S§qª(Ê�ÃHG�é:I&7&JlêR§q¶�ª�î�«\ªbª�³Lï ­&Ä;Å·³ Â §q¨�²S³�²_Ä�§q¶·ª�©�ª�¸G¨�Å·©ËÄ;²�«�Ä;«qªwô�Å�ªb³ Â ÃKEW°�Ì�¶·¨ Â ¶Ù«qª�±·«\ª�­qªb³�§\­R§q¶·ª�Ì�®4¬Sª0Û�ªb¯Æ¸	®_§J Ä;²S«�®�±�²S¨�³�§�­q²SÅ·« Â ª�¯�² Â ®_§qª�¸	®n§1IL¹�ãRÅ�ª�§q²�§q¶·ª�­q±�®n§\¨�®S¯,«\ª Â ¨�±·«\² Â ¨�§ZÃS°4G�é�J47LI�ê?(MG�é0I&7&Jlê�¹�ä&Ê�­qªb«\¬Sª�§q¶�®_§&Ì!ª0Ì�¨�¯�¯ Â ²�³�­y¨Æ¸Gª�«
§q¶�ª Â ®S­qª�Ì�¨×§\¶�§\¨�©�ª�¶�®S«q©�²S³�¨ Â ©�ª�®S­qÅ·«\ªb©�ªb³�§`­!®S³�¸�­qÅ·±·±�«qªw­q­!§\¶·ª�¸Gªb±�ªb³�¸·ªb³ Â ª�²S³NEW¹lÕI²�­y¨�©�±·¯�¨�Ä;Ã�§\¶·ª�®_³�®S¯�ÃG­q¨�­�°sÌ�ª�®�­q­qÅ·©�ª
§q¶�®n§Rªw® Â ¶$§q«`®_³�­\¸GÅ Â ªb«�²_Ä8§q¶�ª0® Â §q¨�¬Sª�®_«\«`®4Ã Â ®_³+Ê�ª�¬s¨�ª�Ì�ªw¸�®�­�®�±�²�¨�³�§&­q²SÅ�« Â ª�®S³�¸$§q¶·ª�§\®_«\µSªb§�¨�­W®�±�ªb«qÄ;ª Â §R«\ª�Ç�ª Â §q²�«�Ì�¨×§\¶�®
³·²�«q©�®_¯I«qªbÇ�ª Â §q¨�¬s¨×§ZÃ�§q¶�®n§�¨�­�ª�ô�Å�®S¯L§\²$Å·³�¨×§ZÃ�¹�Í�³Ò§q¶·¨Æ­ Â ®S­qª�§\¶·ª(«qªbÇ�ª Â §qª�¸�Û�ªb¯Æ¸ Â ®_³ÒÊ�ª0«\ªb±·«\ª�­qªb³�§\ª�¸Ò®�­&®S³Ò¨�³�§\ªbµS«`®_¯I²n¬Sª�«W§q¶�ª
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Ì�¶·ª�«qª5X*¨Æ­�§\¶·ª�±�®_«q§�²SÄL§q¶�ª�­qÅ·«qÄ�® Â ªW§q¶�®n§ Â ®S³�Ê�ª&¨�¯�¯�Å·©�¨�³�®n§\ª�¸$Ê�Ã�§\¶·ª�® Â §q¨�¬Sª&®S«q«`®4ÃS°�®_³�¸YTLé�JVU�I � 7�I � êl¨Æ­�®�«\ª�Ç�ª Â §\¨�¬s¨�§ZÃ�òSªb«\³·ª�¯
§q¶�®n§0¸Gª�±�ª�³�¸·­�²�³	§\¶·ª�¨�³ Â ¨�¸·ªb³ Â ª�®_³�¸Ù²SÅG§\µS²�¨�³·µ+®_³�µS¯�ªS°L¨{¹ ª�¹�°,§q¶·ª�®S³·µS¯�ª�Ê�ªb§ZÌ�ª�ªb³Ù§q¶·ª�³�²S«\©�®S¯6²_Ä!§q¶·ª�­qÅ·«yÄ�® Â ª�®n§RJú®_³�¸Ù§q¶�ª
¬Sª Â §\²S«`­3I � �ZJÏ®_³�¸[I � �ZJÐ«qªw­y±�ª Â §q¨�¬Sªb¯�ÃS¹
Í�³+«qª�©�²_§qª�­qªb³�­y¨�³·µ�®_±·±�¯�¨ Â ®_§q¨�²S³�­�°·­yÅ Â ¶+®�­�§\®S«qµ�ª�§W¸Gªb§qª Â §q¨�²S³�­WÅ�­y¨�³·µ�­q²S³�®S«�²S«�«`®S¸·®S«�­qÃG­Z§\ªb©+°G§\¶·ª0¸G¨Æ­Z§`®_³ Â ª�Ê�ªb§ZÌ�ª�ªb³�§q¶�ª

§\®S«qµ�ª�§�®_³�¸Ù§\¶·ª�® Â §q¨�¬Sª�®_«\«\®4Ã+¨Æ­�©0Å Â ¶z¯Æ®_«\µSªb«&§q¶�®_³�§q¶·ª�Ì�®4¬Sª�¯�ª�³·µ_§\¶Ù®_³�¸Ò§\¶·ª�­y¨�õbª�²SÄ�§\¶·ª(§\®_«\µSªb§�®_³�¸�®_¯Æ­y²$§q¶�ª�­y¨�õbª�²_Ä!§q¶�ª
®_«\«`®4ÃS¹,Í�³�§\¶·¨�­ Â ®S­qªR§\¶·ª�Ì!®4¬�ªWÄ;«\²S© ®�§\«\®S³�­q¸·Å Â ª�«�¨Æ­�®_¯�©�²�­y§!±·¯Æ®_³�®_«�Ì�¶·ªb³�¨�§W«qªw® Â ¶·ªw­l§\¶·ª�§\®_«\µSªb§�¹CÚ·Å�«y§\¶·ªb«\©�²S«\ªS°sÌ�ª�®�­q­qÅ·©�ª
§q¶�®n§�Ä;«q²�©Ë§q¶�ª�±�²�¨�³�§�²_Ä!¬�¨�ªbÌ ²_Ä�§q¶·ª�® Â §q¨�¬Sª�®_«\«`®4Ã$§\¶·ª�§\®S«qµ�ª�§�¨�­�±�¯�®S³�®_«�Ì�¶·¨ Â ¶Ù¨Æ­�±�®S«\®S¯�¯�ªb¯8§q²�§\¶·ª�®_«\«\®4Ã�­qÅ·«qÄ�® Â ª�¹���ª�®_«\ª
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§q¶�ª�«qªw­y±�²S³�­qª�©�®n§q«\¨�´�ÊsÃ
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§q¶�ª�®_«\«\®4Ã(²_ÄI§q«`®_³�­\¸GÅ Â ªb«`­ Â ²S«\«qªw­y±�²S³�¸G¨�³�µ�§q²�®(±�²S¨�³�§W­q²SÅ·« Â ª�®n§W®(±�²S¨�³�§-J�¹lÕ�¶·ª�Û�«`­y§�ª�¨�µ�ªb³s¬Sª Â §\²S«H3� 6 ²SÄ)��Ä;²S«W®_³�ª�´s§\ªb³�¸Gªw¸
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Ì�¶·ª�«qªNJú¨�­0®�­yªw®_« Â ¶	±�²S¨�³�§(®_³�¸Ù§q¶�ª�Ê�®_«�©�ªw®_³�­ Â ²S©�±·¯�ª�´ Â ²S³nØZÅ�µ�®n§\ªS¹�Õ�¶�ª�©�®n´G¨�©�Å·©ø²SÄ�§\¶·¨Æ­�¨�©�®SµS¨�³·µ+Ä;Å·³ Â §q¨�²S³zµS¨�¬Sªw­�®
µS²s²G¸Ù¯�®_§qªb«`®_¯6¯�² Â ®n§\¨�²�³	ªw­Z§\¨�©�®n§\ªS°IÊ·ÅG§�§ZÃs±·¨ Â ®_¯�¯�ÃÙ¸G²sª�­�³·²S§�µ�¨�¬�ª(­\®n§\¨�­yÄ�® Â §q²�«qÃ�«`®_³·µ�ª�ªw­Z§\¨�©�®_§qª�­y¨�³ Â ª�§\¶·ª�±·¶�®�­yª�¬n®_«\¨�®_§q¨�²S³Ù²_Ä
§q¶�ª&¨�¯�¯�Å·©�¨�³�®n§\¨�²�³�¬Sª Â §\²S«�® Â «\²�­\­6§\¶·ª�®S«q«`®4Ã(¨�­�³·²_§�¬Sª�«qÃ�­qªb³�­q¨�§q¨�¬SªW§\² Â ¶�®_³·µ�ª�­l¨�³�§\¶·ª�«\®S³·µSªWªw­y±�ª Â ¨�®S¯�¯�Ã�¨�³�§q¶�ª&«\ªb©�²_§\ª&­qªb³�­q¨�³·µ
«\ªbµS¨�©�ªS¹CÕ�¶·ª�«\®S³·µSªRª�­y§q¨�©�®_§qª Â ®S³�Ê�ª&¨�©�±·«q²n¬�ª�¸�ÊsÃ�Å�­q¨�³·µ(®S«q«\¨�¬4®S¯·§\¨�©�ª�¨�³·Ä;²S«\©�®_§q¨�²S³�®S³�¸�Å�­y¨�³·µ(©(²�«qªR§q¶�®S³�²�³·ª�®S«q«`®4ÃG­b¹8Ú·²�«
Ì!ª�®_òs¯�Ã�¨�³�¶·²S©�²Sµ�ªb³·ª�²SÅ�­!©�ª�¸·¨�Å·©ð¸G¨�ó�ª�«qª�³�§�¨�©�®_µ�¨�³·µ(Ä;Å·³ Â §q¨�²S³�­W®_³�¸�§q¶�ªb¨�«R­Z§`®n§\¨�­y§q¨ Â ®S¯L­Z§`®_Ê·¨�¯�¨�§ZÃ�Ì!ªb«\ª�­Z§\Å�¸G¨�ª�¸�¨�³ÖéqÜ×Ýbâdê�¹
Í�³�²SÅ·«�³sÅ·©�ªb«\¨ Â ®_¯6ªb´s±�ªb«\¨�©(ª�³�§\­�°LÌ�ª�Å�­qª�æ Á Õ�
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Ä;Å·³ Â §q¨�²S³�Ä;²S« 3a é�Jlê�¹ ��ª�Å�­qª�§ZÌ!²+²S«�§\¶·«qª�ª�®_«\«\®4ÃG­�®_³�¸ Â ²S³�­y§q«\Å Â §�§\¶·ª�¨�©�®SµS¨�³·µ$Ä;Å·³ Â §\¨�²�³Ñ®S­�§\¶·ª�±·«\²s¸·Å Â §�²SÄ�§\¶·ª�­qª�§ZÌ�²+²�«
§q¶�«qª�ª�²�³·ª�­�¹CÕ�¶·ª�©�®n´G¨�©0Å·© ²SÄ,§\¶·ª�¨�©�®SµS¨�³·µ0Ä;Å�³ Â §\¨�²�³�µ�¨�¬�ª�­�§q¶�ª�®_±·«\¨�²�«q¨N¯�² Â ®n§\¨�²�³�ªw­Z§\¨�©�®n§\ªS¹ Á ¯Æ®_«\µSª�²_ó�­yªb§�¨�³�Ê�ªb§ZÌ�ª�ªb³�§q¶�ª
®_«\«`®4Ãs­�¨�©�±·«\²n¬Sªw­C§\¶·ª�¯�² Â ®_§q¨�²S³�ªw­Z§\¨�©�®_§qª�¨�³+®_¯�¯�§q¶·«\ªbª�­y±�®n§q¨Æ®_¯ Â ²s²�«\¸G¨�³�®_§qª�­�¹6Õ�¶·ª Â ²S©�±·Å·§\®n§\¨�²�³�²_ÄI§q¶·ª�¨�©�®SµS¨�³·µ�Ä;Å�³ Â §\¨�²�³�®S³�¸
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§q¶�®n§�Ì!®�­WÅ�­qª�¸Ò§q²$­q±�ªbª�¸	Å·±�§\¶·ª�³sÅ·©�ª�«q¨ Â ®S¯8­qª�®S« Â ¶·¨�³·µ�±·«\² Â ªw­q­�¹�Ú8¨�«\­y§�°N¨�³Ù®�¯�®S«qµ�ª0­yªw®_« Â ¶�Ê�²4´�°�Ì�ª�Å�­qª(®�«qª�¯�®_§q¨�¬Sªb¯�Ã Â ²�®S«\­qª
µS«\¨Æ¸�°LÌ�¶·¨ Â ¶Ù¶�²nÌ�ª�¬Sªb«�¨Æ­�Û�³·ª�ªb³·²�Å·µS¶Ù§q² Â ®_±G§\Å·«qª(§\¶·ª�±�ªw®_òÒ²SÄ�§q¶�ª�¨�©�®_µ�¨�³�µ�Ä;Å·³ Â §q¨�²S³,¹�Õ�¶�ªb³�²S³·ª�³�®S«q«\²nÌ=§q¶·ª�­qª�®S« Â ¶ÙÊ�²4´
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narrow band in which the velocity is calculated and the level set function is updated

zero level set

wider band in which the level set function is reinitialized to be close to a signed distance function
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��ª Â ®_³ÙÅ�­yª(§\¶·¨�­�²�Ê�­qªb«\¬4®_§q¨�²S³�§\²$¨�©�±·«\²n¬Sª�§q¶·ª�«`®_³·µ�ª0ª�­y§q¨�©�®n§\¨�²�³L¹�Õ�¶·ª Â «\Å Â ¨�®S¯8±�²S¨�³�§�¨�­&§q¶�®n§�Ì�ª�¸G²+³·²S§�«\ª�®S¯�¯�Ã�³·ªbªw¸
±·«\ª Â ¨�­qª�­y¶�®S±�ª�¨�³GÄ;²�«q©�®n§\¨�²�³�Ä;²�«�§q¶·¨Æ­�±�®_§y§\ªb«\³L¹lÕ�¶·ª�­q¶�®_±�ª�Ì�ª�µ�ª�§R®n§Wªw® Â ¶L'� ©�®4Ã�Ê�ª Â ²S©�±·¯�ª�§qª�¯�Ã$¨�«\«\ªb¯�ªb¬n®_³�§�¹CñR²nÌ�ª�¬Sªb«�¨�§W¨�­
§q¶�ª�­y¶�®S±�ª�²S±·§q¨�©(¨�õ�®_§q¨�²S³�±·«\² Â ª�­\­�®_³�¸�§q¶·ª�«\ª�­q¨Æ¸GÅ�®_¯Nª�«q«\²S«�§q¶�®_§�Ì�¨�¯�¯�Ä;ªbªw¸�Ê�® Â ò�¨�³�§q²�§q¶·ª�«`®_³·µ�ª&ªw­Z§\¨�©�®_§qª�®_³�¸$±·«\²n¬s¨�¸Gª�Å�­qª�Ä;Å·¯
¨�³GÄ;²S«\©�®n§q¨�²S³,¹ Á ­q­qÅ·©�ªR®_³�®S±·«\¨�²�«q¨G«`®_³·µ�ª�ª�­y§q¨�©�®_§qª%'�Ñ¨�­C²�ÊG§\®S¨�³�ª�¸(Ä;«\²S© §q¶·ªW¨�©�®_µ�¨�³·µ�Ä;Å�³ Â §\¨�²�³�¸G¨�­ Â Å�­q­qª�¸�¨�³�Ésª Â §q¨�²S³ ��¹6És¨�³ Â ª
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ª�´·® Â §l«`®_³·µ�ª �W¹6Õ,²�Ä;Å·«q§q¶�ªb«�¨�©�±·«\²n¬Sª!§q¶·ªR«\®S³·µSª�ªw­Z§\¨�©�®n§\ªS°�Ì�ª Â ®_³�Å�­qª�§ZÌ!²�²S«l©�²S«\ª�Ä;«\ª�ô�Å·ªb³ Â ¨�ª�­6§\² Â ²S«\«\ªb¯Æ®n§qª�©�²S«\ªW® Â�Â Å·«`®n§\ª
«`®_³·µ�ªS¹RÚ�²S«�ª�´·®_©�±·¯�ª0Ì!ª Â ®S³ÒÅ�­qª�§ZÌ!²�Ä;«\ª�ô�Å·ª�³ Â ¨�ª�­RÌ�¶·²�­qª0Ì�®4¬Sª�¯�ª�³·µ_§\¶�­W®_«\ª�� 6 ®S³�¸�� 9 «\ª�­q±�ª Â §\¨�¬�ªb¯�ÃS¹ 
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� 9 9 � ,� °sÌ�¶·ª�«qªR§q¶·ª�³sÅ·©0Ê�ªb«�ÝS¹jëSë Â ²S©�ªw­lÄ;«\²S©ö§q¶�ª&õ�ªb«\²0²_Ä,®�÷!ª�­\­yª�¯�Ä;Å·³ Â §q¨�²S³,¹ Á ³�®S¯�²�µS²SÅ�­y¯�ÃS°�Ì�ª&³·²nÌP­Z§\Å�¸GÃ§q¶�ª0­y©�®S¯�¯�ª�­y§R¯Æ®n§qª�«\®S¯,¸G¨Æ­Z§`®_³ Â ª�Ê�ª�§ZÌ!ªbªb³+§ZÌ!²�²SÊ·ØZª Â §`­�§q¶�®n§&²�Å·«R®S«q«`®4Ã Â ®S³�«qªw­y²�¯�¬�ªS¹�ÕI²�¨�¯�¯�Å�­y§q«`®n§\ª�Ì�ª�­qª�§&Å·±Ò®_³�ªb´s±�ªb«\¨�©(ª�³�§
¨�³ÒÌ�¶·¨ Â ¶+§q¶·ª0§\®_«\µSªb§\­&®_«\ª�§ZÌ�² Â ¨�« Â ¯�ª�­RÌ�¨×§\¶Ò«`®S¸G¨�Å�­Rì�¹ û_© Ì�¶�¨ Â ¶Ò®S«qª0­qªb±�®_«`®n§qªw¸�Ê�Ã+ì·¹jën©+¹?��ª0Å�­qª�¸·¨×óNªb³·ª�³�§��@7$� 7 &�§\²�§\ª�­y§
Ì�¶·ªb§q¶·ª�«�²SÅ·«�®_¯�µS²S«\¨�§q¶·© Â ®_³z­y±�¯�¨�§�§q¶�ª�§ZÌ�²�§`®_«\µSª�§�­y§\®S«y§\¨�³·µ�Ì�¨�§q¶Ö®S³�¨�³·¨�§\®S¯�µSÅ�ª�­\­�²_Ä�® Â ²S³�³·ª Â §qª�¸�ª�¯�¯�¨�±·§q¨ Â ®_¯�«qª�µS¨�²S³L¹�Õ�¶�ª
«\ª�­qÅ·¯×§`­�Ì�¶·¨ Â ¶+Ì�ª�¸G² Â Å�©(ª�³�§W¨�³�©�²S«\ª�¸Gª�§`®_¨�¯L¨�³$§\¶·ª�³·ªb´s§R­yª Â §q¨�²S³�­q¶·²nÌP§\¶�®n§Rì$; ë�� (PW � � 6 �
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��ª�òSªbª�±�§q¶·ª�­qª�§\Å·±zÅ·³ Â ¶�®S³·µSªw¸Ù®S³�¸�¯�ªb§�§q¶·ª�§`®_«\µSª�§�Ê�ª�®�©0Å·¯�§q¨�±·¯�ª Â ²�³·³·ª Â §qªw¸	«\ªbµ�¨�²�³	§\¶�®n§�¯�²s²SòG­�¯�¨�ò�ª�®+¶�®_±·±sÃ�Ä�® Â ªS¹
Õ�¶·¨Æ­ Â ²S©�±·¯�¨ Â ®n§\ª�¸�­y¶�®_±�ª Â ®_³	Ê�ª�«qª�±·«\ª�­qªb³�§qªw¸ Â ¯�ª�®S³·¯�ÃÒ®�­&§q¶·ª�©�®n´�È4©�¨�³	²SÄ�­yª�¬Sª�«\®S¯8­q¨�©�±·¯�ª(¯�ª�¬Sªb¯C­qª�§�Ä;Å·³ Â §q¨�²S³�­�¹H��ª�­Z§`®_«q§
Ì�¨�§q¶Ö®_³�ªb¯�¯�¨�±G§\¨ Â ®_¯l¨�³·¨�§q¨Æ®_¯lµ�Å·ª�­\­b°,Ì�¶·¨ Â ¶�¨Æ­�­y¨�©�±·¯�Ã Â ²�³·³·ª Â §qªw¸�¹$è�¯�ªw®_«\¯�Ã+§\²S±�²S¯�²Sµ�¨ Â ®_¯ Â ¶�®_³�µSª�­�¶�®4¬�ª0§\²�¶�®_±�±�ª�³z¸·Å·«q¨�³·µ�§q¶�ª
¨�§qªb«`®n§\¨�²�³�­�¨×Ä!§q¶�ª�§\«qÅ�ª�­q¶�®S±�ª Â ²�Å·¯Æ¸	Ê�ª(Ä;²SÅ·³�¸L¹ ��ª�¸G²+²SÊ�­qªb«\¬Sª0§q²�±�²�¯�²�µS¨ Â ®_¯ Â ¶�®S³·µSªw­�®_³�¸	§q¶·ªw­yª�®S«qª�®_ÅG§\²S©�®n§\¨ Â ®_¯�¯�Ã+§`®_ò�ªb³
Â ®S«qª�²SÄ�¸GÅ·ª0§q²�§\¶·ª0³·¨ Â ª�Ä;ª�®n§\Å·«\ª0²_Ä6§\¶·ª0¯�ªb¬�ªb¯I­qª�§RÄ;²S«\©0Å·¯Æ®n§\¨�²�³L¹WÚ8¨�µ�Å·«qª�ás¹jë�­y¶�²nÌW­�§q¶·ª0§q«\Å·ª0­q²S¯�ÅG§q¨�²S³Ò®S³�¸+§\¶·ª0¬�ªb«\Ã�±·«\ª Â ¨�­qª
³sÅ·©�ªb«\¨ Â ®_¯L®S±·±·«\²4´s¨�©�®n§\¨�²�³�®nÄd§\ªb«&ëSìSì�¨×§\ªb«`®n§q¨�²S³�­b¹
Õ�¶·ªW¶�²S¯�ª�­l®S«qª�³·²S§�µSª�³·ªb«`®n§\ª�¸�®4Ì!®4Ã�Ä;«\²S©�§q¶·ªR¨�³�§qª�«yÄ�® Â ª�°�­q¨�³ Â ªWÌ!ª�Å�­yªw¸(§q¶·ªR¯�² Â ®S¯·¯�ªb¬Sª�¯�­qª�§�©�ª�§\¶·²G¸�Ì�¶·¨ Â ¶(²�³·¯�Ã Â ¶�®S³·µSªw­

§q¶�ª�¯�ª�¬Sªb¯G­qª�§6Ä;Å·³ Â §q¨�²S³�³·ªw®_«6§q¶�ª!¨�³�§qª�«yÄ�® Â ªS¹8Í�³�­y§qªw®S¸�°n§\¶·ªbÃ�®_«\ª�µ�ªb³·ª�«\®_§qª�¸0ÊsÃ0®�­yª�«q¨�ª�­8²_Ä Â ¶�®_³�µSª�­8²SÄ Â Å�«q¬n®n§\Å·«\ª�®S³�¸ Â ²S³ Â ®4¬s¨×§ZÃ�°
þ
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®S­IÌ!ªb¯�¯s®�­6­y±·¯�¨�§y§q¨�³·µ�®_³�¸0©�ªb«\µS¨�³·µ�¹8Õ�¶·ª�©�¨Æ¸·¸G¯�ª�­Z§\ªb±,ég®nÄd§qª�«�ÝSÝ�ìR¨×§\ªb«`®n§\¨�²�³�­\êL¨�­6­q¶·²nÌ�³0¨�³�Ú8¨�µSÅ·«\ªWás¹ �·¹��R²_§\ª�§\¶�®n§8§q¶·ª Â Å·«q¬n®_§qÅ·«\ª
®_³�¸ Â ²�³ Â ®4¬s¨�§ZÃ0¶�®4¬�ª Â ¶�®_³�µSª�¸(Ä;«\²S© §q¶�ªR¨�³·¨×§\¨�®S¯NµSÅ·ªw­q­wé�®S³(ª�¯�¯�¨�±�­yª4êlÊ�ÅG§�§\¶·ªW§\²S±�²S¯�²SµSÃ(¶�®�­l³·²S§�ÃSªb§ Â ¶�®S³·µSªw¸�¹6ãRÅ·«\¨�³·µ�§\¶·ªR³·ªb´s§
ÞSì(¨�§qª�«\®_§q¨�²S³�­�§q²�±�²�¯�²�µS¨ Â ®S¯ Â ¶�®_³·µ�ª�­�Ì�¨�¯�¯�¶�®S±·±�ªb³L°G§\¶�®n§W¨Æ­�°·©�ªb«\µS¨�³·µ(®S³�¸+­y±�¯�¨�§y§\¨�³·µ�Ì�¨�¯�¯�² Â�Â Å·«w¹

�Wªb´s§�Ì�ª Â ²S³�­q¨�¸·ªb«�©0Å�¯×§\¨�±·¯�ª�§`®_«\µSª�§`­b¹ùÍ�³*²�Å·«�­yªb§qÅ·± §\¶·ªÒ©0Å�¯×§\¨�±·¯�ª+§\®S«qµ�ª�§`­�®_«\ª�¨�³ §q¶·ªÙ­q®S©(ª+±·¯Æ®_³�ª+§q¶�®_§�¨�­�±�®_«`®_¯�¯�ª�¯
§q²z§\¶·ª	®S«q«`®4ÃÖ²_Ä�§q«`®_³�­\¸GÅ Â ªb«`­b¹ Á ¯Æ­y²z§\¶·ª	®_±�ªb«q§qÅ�«qª+²_Ä�§q¶�ª	®_«\«\®4ÃÖ¨Æ­�­q©�®_¯�¯ Â ²�©(±�®_«\ª�¸Ð§q²Ö§\¶·ª�«\®S³·µSª�¹EñWª�³ Â ª	²S³·¯�ÃÖ§q¶�²�­qª
«\ª�Ç�ª Â §qªw¸�Èn­ Â ®_§y§\ªb«\ª�¸�Ì!®4¬�ª�­!§\¶�®n§�®_«\ª�§q«`®4¬Sª�¯�¨�³·µ�©�®_¨�³·¯�Ã�®S¯�²�³·µ�§q¶·ª�«\®S³·µSª�¸·¨�«\ª Â §q¨�²S³�Ì�¨�¯�¯8Ê�ª�«qª Â ª�¨�¬�ª�¸�ÊsÃ$§\¶·ª0®S«q«`®4ÃS¹�Õ�¶�®_§R¨�­
Ì�¶sÃ0Ì!ª�³·ªbµ�¯�ª Â §l©�Å·¯×§\¨�±�¯�ªR­ Â ®_§y§\ªb«\¨�³·µ�®S©(²�³·µ�§q¶·ªW§\®_«\µSªb§\­�¹@��ª�Å�­qª�§q¶·«\ªbª�§`®_«\µSªb§\­8§q¶�®n§l«\ª�­qªb©0Ê�¯�ªw­8§q¶·ªW¯�ª�§q§qª�«\­8F\ñ�ä�ç H·¹ Á µ�®_¨�³
§q¶�ªbÃ Â ®_³�Ê�ªW«\ªb±·«\ª�­qªb³�§qªw¸0ÊsÃ0§q¶·ªW©�®_´�Èn©�¨�³�²_Ä�­q¨�©�±·¯�ªW¯�ªb¬Sª�¯�­qª�§lÄ;Å·³ Â §q¨�²S³�­b¹8Í�³�²S«`¸Gªb«6§\² Â ®S±G§qÅ�«qª�§\¶·ª�Û�³·ª�Ä;ªw®n§\Å·«qªw­CÌ!ª Â ¶�®_³·µ�ª
²SÅ�«�­yªb§qÅ·±z®S­�Ä;²�¯�¯�²nÌW­>C � ( û_ìSì � 7 & (1ëSì��A7S\ ( ÝwìSì$# 7  (öì ;�Ý(��¹���ª�Å�­qª�à_Ó{ÊsÃ�Ó�à�§q«`®_³�­q¸GÅ Â ªb«�®S«q«`®4ÃS¹��Ùª�¨�³ Â «\ª�®�­yª�§q¶�ª
Ì�®4¬Sªb³sÅ·©�Ê�ª�«6§q²�«\ª�­q²S¯�¬Sª�§\¶·ª&­q©�®_¯�¯�µ�®_±�­CÊ�ª�§ZÌ!ªbª�³�§q¶·ªR§q¶·«\ªbªR¯�ªb§y§qª�«\­�°�Ì�¶·¨ Â ¶�¨Æ­lªb´G±·¯�®S¨�³�ª�¸�¨�³�§q¶·ªR«qªw­y²�¯�ÅG§\¨�²�³�®_³�®S¯�ÃG­q¨�­l­qª Â §q¨�²S³L¹
Á µ�®_¨�³�Ì!ª�Å�­yª�®_³�ªb¯�¯�¨�±G§\¨ Â ®_¯�¨�³·¨�§q¨Æ®_¯�µSÅ�ª�­\­!®S³�¸ Â ²S©�±·¯�¨ Â ®n§\ª�¸�§q²S±�²S¯�²Sµ�¨ Â ®_¯ Â ¶�®_³�µSª�­�² ÂbÂ Å·«�§q² Â ®S±G§qÅ·«\ª&§q¶·ª�§\«qÅ·ª�­q¶�®_±�ªS¹lÚ8¨�µSÅ·«\ª
ás¹ �+­y¶·²nÌW­&§\¶·ª�§q«\Å·ª�­y²�¯�Å·§q¨�²S³Ù®S³�¸	§q¶·ª�³sÅ·©�ªb«\¨ Â ®_¯l­q²S¯�ÅG§q¨�²S³�®nÄd§\ªb«0ëSûSì�¨�§qª�«\®_§q¨�²S³�­�¹�Õ�¶�ª(«\ª�­qÅ·¯�§�¨�­�¬�ªb«\Ã�µS²s²G¸	®S­�²�Å·«�µS«\¨�¸	¨�­
«\ªb¯Æ®n§q¨�¬Sª�¯�Ã Â ²�®S«\­qª&Ì�¨�§q¶	 (Eì ;�Ý(��°sÌ�¶·¨ Â ¶�Ê�®_«\ªb¯�Ã�«qªw­y²�¯�¬�ªW§\¶·ª�§q«\Å·ª�­q¶�®_±�ªS¹

�W²nÌ=Ì!ª Â ²�³�­q¨�¸Gª�«W§\¶·ª�­q¶�®_±�ª�ªw­Z§\¨�©�®n§\ª0Å�­q¨�³·µ�³·²�¨�­qÃ�¸�®n§\®�¹RÚ·²�«Rªw® Â ¶�ªb¯�ªb©�ª�³�§&²_ÄC§q¶�ª�§q«\Å·ª�«qªw­y±�²S³�­qª�©�®n§\«q¨�´�°�Ì!ª0®S¸�¸�®
«`®_³�¸G²�© ±·¶�®S­qª�®_³·µ�¯�ª�Ì�¨�§q¶ÒÅ�³·¨×Ä;²�«q©ð¸G¨Æ­Z§\«q¨�Ê·ÅG§\¨�²�³�¨�³ÑÜ �Wì ;�Ý=�.# 7qì$;�Ý<�$#Nâ�¹�Õ�¶·ªb³�Ì!ª0®�¸·¸�®�«\®S³�¸G²�© ©�®_µ�³·¨×§\Å�¸Gª�©�Å·¯�§q¨�±·¯�ª�Ì�¨×§\¶
Å·³·¨�Ä;²S«\©ð¸G¨�­y§q«\¨�Ê·ÅG§q¨�²S³�¨�³ÑÜ ì ; ÞSà 7�Ý ; ì��Sâ{¹!ÚI¨�µSÅ�«qª�áG¹ û�­q¶·²nÌW­�§\¶·ª�§q«\Å·ª0­q²S¯�ÅG§\¨�²�³Ò®_³�¸$§q¶�ª0µS²s²G¸�³sÅ·©�ªb«\¨ Â ®_¯,®S±·±·«\²4´s¨�©�®n§\¨�²�³�®_Äd§qªb«
ë_ì�ì0¨�§qª�«\®_§q¨�²S³�­�¹CÕ�¶·ª�«\ª�­qÅ·¯×§�¨Æ­W­y§\®_Ê�¯�ª�Ì�¨�§q¶+«qªw­y±�ª Â §�§q²�¸G¨�ó�ª�«qª�³�§W«qªw®_¯�¨�õw®n§q¨�²S³�­b¹
Í�³�§\¶·ª&®SÊ�²n¬�ªWª�´G±�ªb«\¨�©�ª�³�§`­b°sÌ!ªR²�ÊG§\®S¨�³·ªw¸�µS²s²G¸�«\ª�­qÅ·¯�§\­�¨�³�§\¶·ª�¨�¸Gªw®_¯N­y¨�§qÅ�®n§q¨�²S³$Å�­q¨�³·µ0§q¶·ª&ª�´·® Â §�«`®_³·µ�ª �Ð®S³�¸�®S³�®_¯�©�²�­y§

ª�´·® Â § Â «\²�­\­�«`®_³·µ�ª�ª�­y§q¨�©�®_§qª�¹4�R²nÌúÌ!ª�­y§q¨�¯�¯IÅ�­yª�§q¶·ª�ªb´·® Â §&«\®S³·µSª3�*Ê·ÅG§�Å�­qª�® Â «\²�­\­�«\®S³·µSª�ªw­Z§\¨�©�®_§qª�Ì�¶·¨ Â ¶�¨�­R³·²_§&±�ª�«yÄ;ª Â §�¹
Õ�¶·ª�³�Å�©(ª�«q¨ Â ®S¯,«\ª�­qÅ·¯�§R¨�³Ò§q¶·ª�¯�² Â ®_§q¨�²S³�ªw­Z§\¨�©�®n§\ª�­qª Â §q¨�²S³�µ�®4¬�ª�®�¯�² Â ®n§\¨�²�³�ªb«\«q²�«W²_Ä�ë.;jë�� ¨�³Ò§q¶·ª Â «\²�­\­�«\®S³·µSª�¹ �W²nÌ=Ì!ª�Å�­qª
®_³�ªb¯�¯�¨�±G§\¨ Â ®_¯L¨�³·¨�§q¨Æ®_¯Lµ�Å·ª�­\­�Ì�¨�§q¶+²_ó�­yªb§Rë.;jë��Ô®_³�¸$­qªbª�¨�Ä8Ì!ª Â ²�Å·¯�¸�Û�³�¸$§\¶·ª�¯�² Â ®n§q¨�²S³+®_³�¸�­q¶�®S±�ª�²_Ä8§q¶�ª�§\®_«\µSªb§�¹
Ú8¨�µ�Å·«\ª(ás¹ à�­q¶·²nÌW­�§\¶·ª0¨�³·¨�§q¨Æ®_¯8µSÅ·ªw­q­RÌ�¨×§\¶Ò²_ó�­yªb§�°�§q¶�ª�§q«\Å·ª(­y²�¯�ÅG§\¨�²�³Ò®_³�¸�§q¶·ª�³�Å�©(ª�«q¨ Â ®S¯I­q²S¯�ÅG§q¨�²S³Ò®_Äd§qª�«�ëSìSì�¨�§qªb«`®n§\¨�²�³�­�¹

És¨�³ Â ªR§q¶·ª�«qª&¨�­!®0­q¶·¨�Äd§�°sÌ!ªRÅ�­qª&®0¯�®S«qµ�ªb« Â ®_¯ Â Å·¯Æ®n§\¨�²�³�¸G²S©�®_¨�³L¹CÕ�¶·ª�®S¸·¸G¨�§q¨�²S³�®_¯ Â ²�­y§�¨Æ­�³�²_§!­q¨�µS³·¨�Û Â ®S³�§!­q¨�³ Â ªWÌ!ªRÅ�­qªW§\¶·ª&¯�² Â ®S¯
¯�ªb¬Sª�¯I­qª�§&§qª Â ¶�³·¨�ô�Å·ª�¹ Á ­&Ì!ª Â ®S³	­yª�ª�Ä;«\²S© §q¶·¨Æ­WÛ�µSÅ·«\ªS°�§q¶·ª�«qªw­yÅ�¯×§�¨�­RµS²s²G¸�®_³�¸+§\¶·ª0³sÅ·©�ª�«q¨ Â ®S¯I®_±�±·«q²4´G¨�©�®n§q¨�²S³ Â ®_³�³·²S§&Ê�ª
¸G¨�ó�ª�«qª�³�§q¨Æ®n§qªw¸�©0Å Â ¶$Ä;«q²�©Î§q¶�ª Â Å·«\¬Sª�Ä;²S«�§\¶·ª�ª�´·® Â §W­y²�¯�Å·§q¨�²S³L¹

�ù¨�§q¶�®�¯�®S«qµ�ªb«C­q¶·¨×Äd§w°SÌ�¨�§q¶�³·²�²n¬�ªb«\¯�®S±�Ê�ªb§ZÌ�ª�ªb³(§q¶�ª�¨�³·¨�§q¨Æ®_¯�µSÅ·ªw­q­C®S³�¸�§\¶·ª�§q«\Å·ªW­q²S¯�ÅG§q¨�²S³,°S­yÅ Â ¶�®�µ�²�²G¸�«qªw­yÅ�¯×§ Â ®S³�­Z§\¨�¯�¯·Ê�ª
® Â ¶�¨�ª�¬Sª�¸L°�Ê·Å·§!§\¶·ª�±·«\² Â ª�¸GÅ�«qª&«qªwô�Å�¨�«\ª�­�©�²S«\ªR¨�§qªb«`®n§\¨�²�³�­!¨�³�§q¶·ª�²�±G§q¨�©�¨�õw®n§q¨�²S³$±·«\² Â ª�­\­lÄ;²�«�Ê�²_§\¶$©�²n¬s¨�³·µ�®S³�¸�¸GªbÄ;²S«\©�¨�³·µ�§q¶�ª
¨�³·¨×§\¨�®S¯�­q¶�®_±�ª�Ä;²�«�®�µ�²�²G¸(Û·§w¹�ä&³·ªWÌ�®4Ã�§q²�® ÂbÂ ªb¯�ªb«`®n§\ª�§\¶·ªR±�«q² Â ªw­q­l¨�­l§q²0®S±·±·¯�Ã0§\¶·ªR¨Æ¸Gª�®�¨�³ÒÜ ànâ�¨�³�Ì�¶�¨ Â ¶�®�­qª�§�²_ÄL­y©�®S¯�¯ Â ¨�« Â ¯�ªw­
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®_«\²SÅ�³�¸�§q¶·ª&ª�­y§q¨�©�®_§qªw¸ Â ªb³�§\ªb«�¨Æ­lÅ�­yªw¸�®S­6§\¶·ªR¨�³·¨�§q¨Æ®_¯�µSÅ·ªw­q­�¹,Í�Ä,­q²S©�ªW²SÄN§q¶·ª Â ¨�« Â ¯�ªw­6Ä�®_¯�¯�¨�³�§q²�§\¶·ªR±�²�­q¨�§q¨�²S³�²_ÄN§\¶·ªW§`®_«\µSª�§w°_§\¶·ªbÃ
Ì�¨�¯�¯6¸Gªb¬�ªb¯�²S±�¨�³�§q²�§\¶·ª�§`®_«\µSª�§�®_³�¸�²S§q¶·ª�«&­q©�®_¯�¯ Â ¨�« Â ¯�ª�­WÌ�¨�¯�¯I¬n®_³�¨�­q¶L¹RÚ8¨�µSÅ·«\ª(ás¹�á�­q¶·²nÌW­�§\¶·ª0«\ª�­qÅ·¯�§RÌ�¨�§q¶�ë�û�­y©�®S¯�¯ Â ¨�« Â ¯�ªw­R®�­
§q¶�ª&¨�³·¨�§q¨Æ®_¯�µSÅ·ªw­q­�¹8Õ�¶�ª&«`®S¸G¨�Å�­�²_Ä�§q¶�ª�­q©�®_¯�¯ Â ¨�« Â ¯�ª�­�¨�­!®S­!­y©�®S¯�¯N®S­l§q¶·ª�µS«\¨�¸�­y¨�õbª�¹8Õ�¶·¨Æ­!©�®_òSªw­lªw® Â ¶�ª�®S«q¯�Ã(¨×§\ªb«`®n§q¨�²S³�¬Sªb«\Ã�Ä�®S­y§
­q¨�³ Â ª0Ì!ª�Å�­qª�§\¶·ª0¯�² Â ®_¯I¯�ª�¬Sª�¯I­qª�§R§\ª Â ¶·³�¨�ô�Å·ª(®_³�¸+²�³·¯�Ã Â ²S©�±·ÅG§\ª�§q¶�ª0±�²S¨�³�§`­W³·ªw®_«R§q¶·ª(Ê�²�Å·³�¸·®S«qÃ�¹ Á Äd§\ªb«�ánìSì�¨×§\ªb«`®n§q¨�²S³�­�§q¶�ª
³sÅ·©�ªb«\¨ Â ®_¯L­q²S¯�ÅG§q¨�²S³�¨Æ­�®_¯�©(²�­Z§�¨Æ¸Gªb³�§\¨ Â ®_¯LÌ�¨�§q¶�§q¶�ª�§q«\Å·ª�­y²�¯�ÅG§\¨�²�³L¹
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G½�Àg¢�¼@�s¥�½�À2� 
G½��s¥ » Í�³�§\¶·¨�­0­yª Â §q¨�²S³�Ì!ª Â ²S³�­y¨Æ¸Gªb«�©�²�«qª�µSª�³·ªb«`®_¯C­q¨×§\Å�®n§\¨�²�³�­�¨�³
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ás¹ Þ�±·¯�²_§`­�§q¶�ª0®_«\ª�®�²SÄ8§\¶·ª�³sÅ·©�ªb«\¨ Â ®_¯8­y¶�®_±�ª�é�®_Äd§qªb«�ë_ì�ì�¨�§qª�«\®_§q¨�²S³�­`ê�®�­W®�Ä;Å·³ Â §q¨�²S³�²SÄ '�R¹4�Ùª0­qªbª�§q¶·ª�ªb³s¬Sª�¯�²�±�ª�¯�²s²SòG­�¯�¨�ò�ª�®
ô�Å�®S¸·«\®_§q¨ Â�Â Å·«\¬SªS°G®�­�ª�´G±�ª Â §\ª�¸�¹
ÕI²$Ä;Å�«y§\¶·ªb«�¨�©�±·«q²n¬�ª0§\¶·ª�¯�² Â ®n§q¨�²S³�ª�­y§q¨�©�®n§\ªS°LÌ!ª�Å�­yª � (öì$; û��"¨�³�­y§qªw®S¸�¹�Ú8¨�µ�Å·«\ª�áG¹�Ýwì�­q¶·²nÌW­�§q¶�ª(Ê�®S­qª�Ýwì�¯�²Sµ�²_Ä!§q¶�ª

«\ª�­q¨�¸GÅ�®_¯�é�®nÄd§\ªb«�ë_ì�ì�¨×§\ªb«`®n§\¨�²�³�­\ê0®S­(®ÒÄ;Å�³ Â §\¨�²�³Ð²_Ä '��¹ÑÕ�¶·ª�±�­yª�Å�¸G²_Ó�±�ªb«\¨�²G¸Ö¨Æ­�®_¯�©(²�­Z§(ª�´·® Â §q¯�Ã � 9 (ðì ;jëSû��Ù¹ Á ¯Æ­q²Ù¨�³Ðªw® Â ¶
±�ªb«\¨�²G¸�°8§q¶�ª�Û�«`­Z§ � � ®_³�¸�§q¶·ª�¯Æ®S­y§ � � ¶�®4¬Sª�¬n®S¯�Å·ªw­�¯�ª�­\­�§q¶�®_³ Â ª�«y§`®_¨�³ Â ²S³�­Z§`®_³�§�®_³�¸z¨�³z§\¶·ª�©�¨�¸�¸G¯�ª � 9 ±�®_«q§�§q¶·ª$¬4®S¯�Å�ª�¨�­0®Â ²�³�­y§\®_³�§W®S­�Ê�ª�Ä;²�«qª�¹CÕ�¶·ª�µS¯�²SÊ�®S¯N©(¨�³·¨�©0Å·© ² ÂbÂ Å·«\­�®_§&û_ìSì �Ù¹6Õ�¶·ª�ª�«q«\²S«�¨Æ­�¬Sªb«\Ã�­q©�®_¯�¯�¨�³�§q¶�¨�­ Â ®S­qªS¹

��ª Â ²�©�©(ª�³�§W§q¶�®_§R¨�ÄlÌ�ª�Å�­yª�§\¶·ª0¨�³·¨�§q¨Æ®_¯IµSÅ·ªw­q­�Ì�¨�§q¶Ù®_³�²_ó�­qª�§R²SÄ�®_Ê�²SÅG§R²�³·ª�²�«�§ZÌ�²�©�ªb§qªb«`­W¨�³�§\«\®S³�­y¬�ªb«`­q®S¯�¸G¨�«\ª Â §q¨�²S³L°
§q¶�ªb³�§q¶·ª�«\ª�­qÅ·¯�§�¨�­W®S¯�©�²�­Z§�¨Æ¸Gªb³�§q¨ Â ®S¯N§q²�Ì�¶�®_§�Ì�ª�¶�®4¬�ª�®SÊ�²n¬�ªS¹

�Wªb´s§�Ì�ª�Å�­yª	®z©�²�«qª Â ²S©�±·¯�¨ Â ®n§qªw¸ §\®S«qµ�ª�§@CÒ§q¶·ª�Ä�® Â ª�¹�
,ª�§ � (%û_ì�ì��A7 & (%ûSì��A7D� ( ì ;�Ý(�A7  (%ì$;�Ý%�Ù¹=û4Ó�ÊsÃ�ÓZû
§q«`®_³�­q¸GÅ Â ªb«(®_«\«\®4Ã	¨�­0Å�­yªw¸�¹ÙÕ�¶�ª�¨�³�¨×§\¨�®S¯�µ�Å·ª�­\­�¨Æ­�®S³Öªb¯�¯�¨�±G§\¨ Â ®_¯�­y¶�®S±�ª�Ì�¨×§\¶Ï®_¯�©�²�­y§0ª�´·® Â §�§\«\®S³�­y¬�ªb«`­q®S¯C¯�² Â ®n§q¨�²S³Öªw­Z§\¨�©�®_§qªS¹
Ú8¨�µ�Å·«\ª�ás¹�ÝSÝ�­q¶·²nÌW­�§\¶·ª�Ê�®�­yª	Ý�ì�¯�²SµÒ²SÄ�§q¶·ª$«qªw­y¨Æ¸GÅ�®S¯&é�®_Äd§qª�«��Sì�ì+¨×§\ªb«`®n§\¨�²�³�­\ê�®S­0®�Ä;Å·³ Â §\¨�²�³Ñ²_Ä '�W¹	Õ�¶·ª�±�­yª�Å�¸G²_Ó�±�ªb«\¨�²G¸�¨�­
®_¯�©�²�­y§�ªb´G® Â §\¯�Ã � 9 (Eì ; ì�û��Ù¹ Á ¯Æ­q²0¨�³�ª�® Â ¶�±�ªb«\¨�²G¸�°�§q¶�ªRÛ�«`­y§ � ��®_³�¸�§q¶�ª&¯Æ®S­y§ � ��¶�®4¬�ªW¬n®_¯�Å·ª�­�¯�ª�­\­�§\¶�®_³ Â ªb«q§\®S¨�³ Â ²S³�­Z§`®_³�§!®S³�¸
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¨�³$§\¶·ª�©�¨�¸�¸G¯�ª � 9 ±�®_«q§�§q¶·ª�¬n®S¯�Å·ª�¨Æ­�® Â ²�³�­Z§`®_³�§�¹CÕ�¶·ª�µ�¯�²�Ê�®_¯N©�¨�³·¨�©�Å·© ² Â�Â Å·«`­�®n§ ��ÞSÞ ; Þ�û��Ù¹8Õ�¶·ª�ªb«\«\²S«�¨�­�ì$; ì�û���¹
Í�Ä6Ì�ª�Å�­qª�§q¶·ª�¨�³·¨�§q¨Æ®_¯Lµ�Å·ª�­\­!Ì�¨×§\¶+®S³$²SóN­qª�§W²SÄ8®SÊ�²�ÅG§W²S³·ª�²�«�§ZÌ!²�©�ª�§qª�«\­�¨�³�§q«`®_³�­q¬Sª�«\­\®_¯�¸G¨�«qª Â §q¨�²S³,°G§q¶·ª�«\ª�­qÅ·¯�§W¨�­�­q¶·²nÌ�³

¨�³	Ú8¨�µ�Å·«qª�ás¹�ÝwëG¹�Õ�¶·ª0±�®n§q§qªb«\³Ò¨Æ­W³·²S§�®�­ Â ¯�ª�®S³	®S­�Ê�ª�Ä;²�«qª�¹R÷!ÅG§W§\¶·ª0±�­qªbÅ�¸G²_Ó�±�ª�«q¨�²G¸+¨�­&­Z§\¨�¯�¯ � 9 ( ì ; ì�û��Ù¹�Í�³�ªw® Â ¶�±�ªb«\¨�²G¸+Ì!ª
¶�®4¬�ª�­y¨�©�¨�¯Æ®_«�Ê�ªb¶�®4¬s¨�²S«�Ä;²�«�§q¶�ª�«qªw­y¨Æ¸GÅ�®S¯Lªb«\«\²S«w¹�ñW²nÌ!ªb¬�ªb«w°GÌ�ª�³�²�¯�²�³·µSª�«W­yª�ª�§q¶·ª0«qªw­y¨Æ¸GÅ�®S¯LÊ�ª�¨�³�µ�® Â ²�³�­Z§`®_³�§Wª�´·® Â §q¯�Ã�¨�³+§q¶�ª
©�¨�¸�¸G¯�ª�¶�®_¯�Ä!²SÄ!ªw® Â ¶�±�ª�«q¨�²G¸�¹�Õ�¶·ª�«\ª�®S­q²S³Ù¨�­�°,²�Å·«�®_³�®_¯�Ãs­q¨Æ­�¨�³Ö­qª Â §\¨�²�³zû�®�­q­qÅ·©�ª�­�§\¶·ª�ª�´G¨Æ­Z§\ªb³ Â ª�²_Ä�®_³�²S±G§\¨�©�®_¯�­y¶�®S±�ª�®_§
ª�® Â ¶L'��¹�÷!ÅG§W§\¶·ª�³sÅ·©�ªb«\¨ Â ®_¯,®S¯�µ�²S«\¨×§\¶·© ¨Æ­�³·²S§W³·ª Â ª�­\­q®S«q¨�¯�Ã$®_Ê·¯�ª�§q²�Û�³�¸�§q¶·ª�²�±G§q¨�©�®_¯,­q¶�®S±�ª�¹D�ù¶·ª�³�Ì!ª�Å�­qª�® Â ¨�« Â ¯�ª�®�­�§q¶�ª
§\®S«qµ�ª�§w°S¨�§�¨�­�©0Å Â ¶�ªw®S­q¨�ª�«C§q²�Û�³�¸�§q¶·ªR²S±G§\¨�©�®_¯�­y¶�®S±�ª�¹C÷�Å·§�Ì�¶·ªb³�Ì!ª�Å�­qª�§q¶�ª�Ä�® Â ªS°s®�©(²�«qª Â ²S©�±·¯�¨ Â ®n§\ª�¸�§\®S«qµ�ª�§�°S§q¶·ªR²S±G§\¨�©�®_¯
­q¶�®_±�ª�®n§K'� ©�¨�µ�¶�§W³�²_§WÊ�ª�Ä;²SÅ·³�¸+®_Äd§qªb«�¶sÅ·³�¸G«qªw¸·­�²SÄI¨�§qªb«`®n§\¨�²�³�­�¹lñW²nÌ!ªb¬Sª�«�°sª�¬Sªb³�¨�³$§\¶·¨Æ­ Â ®�­yª�°GÌ�ª�µSªb§�§q¶·ª�µ�¯�²�Ê�®_¯N©�¨�³·¨�©�Å·©
®n§RûSìSì��Ô®S³�¸�§q¶·ª�ª�«q«\²S«�¨Æ­�®_¯�©(²�­Z§�õ�ªb«\²�¹
Í�Ä8§q¶·ª�±�®_§y§\ªb«\³�®SÊ�²n¬�ª&²�³·¯�Ã�¶·²S¯Æ¸·­�Ì�¶·ª�³$§\¶·ª�¸·®_§\®(¨�­�ªb´·® Â §w°s§q¶·ª�³+¨×§WÌ!²SÅ·¯Æ¸$Ê�ª�Å�­qªb¯�ª�­\­�¨�³$±·«`® Â §q¨ Â ª�¹��Rª�´s§WÌ!ª�­q¶·²nÌE§q¶�®_§

Ì�¨�§q¶+³·²S¨Æ­qÃ�¸·®n§`®·°s§\¶·ª�±�­qªbÅ�¸G²SÓ{±�ªb«\¨�²s¸·¨ Â ±�®_§y§qª�«q³+­y§q¨�¯�¯L«\ªb©�®S¨�³�­�¹
Ú·²�«+ª�® Â ¶Eªb¯�ªb©�ªb³�§�²_Ä�§\¶·ª�§q«\Å·ª�«qªw­y±�²S³�­qª�©�®_§q«\¨×´�°&Ì�ªz®S¸·¸ú®Ð«`®_³�¸G²S© ±·¶�®S­qªÙ®_³�µS¯�ªÙÌ�¨�§q¶ Å·³·¨�Ä;²S«\© ¸G¨Æ­Z§\«q¨�Ê·ÅG§\¨�²�³ú¨�³

Ü �Wì ;�Ý=�$# 7\ì ;�Ý=�.#Nâ{¹8Õ�¶·ªb³+Ì!ª�®�¸·¸+®(«\®S³�¸G²S© ©�®SµS³·¨�§qÅ�¸Gª�©0Å·¯�§q¨�±·¯�ª�Ì�¨×§\¶�Å�³·¨×Ä;²�«q© ¸G¨Æ­Z§\«q¨�Ê·ÅG§\¨�²�³�¨�³ÖÜ ì$; Þ�à 7�Ý ; ì��_â�¹
��ª�Å�­qª�§\¶·ª$­\®_©�ª�­qª�§\Å·±Ð®S­�®_Ê�²n¬Sª�°IÌ�¨�§q¶ ®_¯�©(²�­Z§�³·²�§q«`®_³�­y¬�ªb«`­q®S¯�­y¶�¨×Äd§w¹ÙÚ8¨�µ�Å·«\ª�ás¹�Ý<��­q¶·²nÌW­�§\¶·ª�Ê�®S­qªÒÝ�ì�¯�²Sµ	²_Ä�§q¶�ª

«\ª�­q¨�¸GÅ�®_¯�ég®nÄd§\ªb«���ìSì�¨�§qª�«\®_§q¨�²S³�­`ê�®S­&®�Ä;Å·³ Â §q¨�²S³Ò²SÄ '�W¹WÕ�¶·ª�±�­yª�Å�¸G²SÓ{±�ªb«\¨�²G¸�¨Æ­R®_¯�©�²�­y§Rª�´·® Â §q¯�Ã � 9 ( ì ; ì�û��Ù¹Rè�²S©�±�®S«qªw¸+Ì�¨×§\¶
§q¶�ª�ª�´·® Â §R¸·®n§`® Â ®�­yª�°G§q¶·ª�¸G¨×óNªb«\ªb³ Â ª�­R®_«\ªS°GÄ;²�«W³·²S¨Æ­qÃ$¸·®_§\®(§q¶�ª�¯�² Â ®_¯L©�¨�³·¨�©�Å·©�­W²SÄ6«\ª�­q¨Æ¸GÅ�®_¯L®S«qª�³�²_§&®�­W­y©�®S¯�¯,®�­�§q¶�ª�ª�´·® Â §
¸·®_§\® Â ®S­qªS¹ÒÕ�¶·¨Æ­�¨Æ­0«\ª�®�­y²�³�®_Ê�¯�ª�­q¨�³ Â ª�Ä;²S«0§q¶·ª$³·²S¨Æ­qÃ�¸·®_§\®�°8ª�¬Sª�³ÖÌ�¨×§\¶Ö§q¶·ª$ª�´·® Â §0«`®_³·µ�ªS°8Ì�ª�®S«qª�Å�³�®_Ê·¯�ª�§\²�Û�³�¸Ð®Ò­y¶�®_±�ª
¶�®4¬s¨�³·µ�§q¶�ª&­\®_©�ªR«\ª�­q±�²�³�­qªW©�®n§q«\¨�´�®�­C§\¶·ª�¸�®n§\®0®_³�¸�¶�ªb³ Â ªW§q¶�ª&©�¨�³·¨�©�®S¯�«\ª�­q¨�¸·Å�®_¯�¨�­�¯�®S«qµ�ªb«C§\¶�®_³�§q¶·ª Â ®�­yªWÌ�¨�§q¶$ª�´·® Â §!¸·®_§\®�¹
Á ¯Æ­q²�Ì�ª�³·²�¯�²S³·µ�ªb«�¶�®4¬�ª&§\¶·ª�µS¯�²SÊ�®_¯�©�¨�³�¨�©�Å·© ®�­�®(µS²s²G¸�ªw­Z§\¨�©�®n§\ª�²_Ä8§q¶·ª�ªb´·® Â §W«`®_³�µSªS¹���ª�Ì�¨�¯�¯I­q¶·²nÌE§q¶�®_§WÊ�Ã�Å�­y¨�³·µ�§ZÌ!²
¸G¨�ó�ª�«qª�³�§�Ä;«qªwô�Å�ªb³ Â ¨�ªw­�Ì�ª Â ²�Å·¯Æ¸�«\ª Â ²n¬Sªb«�§q¶�ª�«\®S³·µSª�¹

�ù¶·ª�³ù§q¶·ª�­y¶�®_±�ª	¨Æ­�©�²S«\ª Â ²�©�±·¯�¨ Â ®_§qªw¸*²S«�Ì�¶�ªb³ù§\¶·ªb«\ªÒ¨Æ­�³·²�¨�­qªS°�§\¶·ªb«\ª	¨Æ­�³�²ÑÌ!®4ÃÏ§q²ÐµSÅ�®S«\®S³�§\ªbª+§\¶�®n§$§q¶·ªÙµS¯�²SÊ�®S¯
©�¨�³�¨�©�Å·©-² ÂbÂ Å·«\­(®n§�§q¶·ª+ªb´G® Â §(«\®S³·µSª �R¹ÑñWª�«qª$Ì�ª�¨�¯�¯�Å�­Z§\«\®_§qª$¶·²nÌÎ§q² Â ²�«q«\ªb¯Æ®n§\ª�§q¶·ª+¯�² Â ®n§\¨�²�³�­�²_ÄR¯�² Â ®_¯!©�¨�³�¨�©�®Ù²_ÄW§ZÌ!²
¸G¨�ó�ª�«qª�³�§�Ä;«\ª�ô�Å·ªb³ Â ¨�ª�­�®S­�ªb´G±·¯�®S¨�³�ª�¸ù¨�³E­qª Â §\¨�²�³úûG¹ Ú·²S«�ª�´·®S©(±�¯�ª�° Â ²S³�­y¨Æ¸Gªb«�§q¶·ªÙÄ�® Â ª	­q¶�®_±�ªÒ§`®_«\µSª�§w¹�Õ�¶·ª�«q²�Å·µS¶*«`®_³·µ�ª
ª�­y§q¨�©�®n§\ª(¨Æ­ '� (1û_ì�û.;jë���¹�÷!Ã�Å�­y¨�³·µ
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