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NT11

+4.132e+02
+4.683e+02
+5.235e+02
+5.787e+02
+6.339e+02
+6.891e+02
+7.442e+02
+7.994e+02
+8.546e+02
+9.098e+02
+9.650e+02
+1.020e+03
+1.075e+03

Step: Step−1, 2D wedge heating during re−entry
Increment    898: Step Time =    23.00
Primary Var: NT11
Deformed Var: U   Deformation Scale Factor: +5.000e+01

Pressure−heating Deformation of 2D object
ODB: test.odb    Abaqus/Standard Version 6.7−1    Tue Jul 15 19:21:08 EST 2008
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Step: Step−1, 2D wedge heating during re−entry
Increment   2251: Step Time =    23.00
Primary Var: NT11
Deformed Var: U   Deformation Scale Factor: +5.000e+01

Pressure−heating Deformation of 2D object
ODB: test.odb    Abaqus/Standard Version 6.7−1    Fri Oct 10 16:04:26 EST 2008

X

Y

Z

°�±)²^³�´¶µ ·¹¸�ºY»�¼�½�¾i¿&À(Á^ÂÄÃuÅuÅnÅg¾wÃÆÃgÂ�¾wÃ Ç�È^ÃgÉ1¿�¾)ÊTÉÆÃ�ËÆÌÍÁ�¾iÌÍÊjÉÆÅ#¿&¾�¾-Î�ÃYËuÌÍÇ�È�ÂÏÃV¾)À)Ì&ÁÐÌ1Ñ�É�ÃgÒ�ÃgÁ�¾)É Ó�È�ÂQÌ&¾9¾wÃ�ÔxÌÍÁ¾-Î�Ã%ËuÌÍÉ É�Ã ÅiÈjÌÍÁ�ÔÍÀ(ÁTÕÖÔ�Ã-ÑVÌÍÉ Ç
Ã�Ô]Å ¾)É Ê^Ë�¾)ÊjÉ�Ã]×0Ø�Ù�ÒÚÑgÌÍÂQÔ]ÇP¿¶Õ&Á^À ÛnËÆ¿�¾)À)ÌÍÁ�ÜÍÝ8Þ�Î^Ã%Ì1ßsÅ�Ãg¾�à ÂQ¿�ËgáÐÅuÀ-ÂMÎjÌÍÊ�Ãg¾9¾wÃÀÄÅc¾-Î�ÃÐÌ&ÉuÀQÕ&À-Á�¿ÍÂnÊTÁ�Ô�Ã-ÑVÌÍÉ ÇcÃ�ÔoÅ ¾)É Ê^Ë�¾)ÊjÉÆÃVÝ.Þ�Ã Ç�È^ÃgÉ1¿&¾)ÊjÉÆÃuÅÐÉ1¿ÍÁTÕTÃ�Ñ É1Ì&Ç�â&â&ã8¾iÌ2ä�å�æ|åÖç�À-Á5¾)è�Ã ÂÚé&Ãä�â&êëç+À(Á�ËVÉÆÃ Ç
Ã Á�¾-ÅVÝ
ì



à�á�âVã_ä0â@åËäyæ»æ»ç»è

UPPER LEADING EDGE
LOWER LEADING EDGE
UPPER TRAILING EDGE
LOWER TRAILING EDGE�Y�@�����
�]íf����8�D�i¤� � �¢¯°4ºo¢³�Y �¢¯°¦��º@L°S¢(º@°���µ³¢³²4�\²4�i¥³Lª�µ$º@®¹¤"ªò¤�¥º@®��6¢Y�#ºÛ+ � �¢¯°Y�"ª�¾X¡¸¤#©�¢³°²��°�¥¯��µ³¢µS¤"°³ªh¢³°�²X©i®@º�§øº�§c¢X¡P¢���¾"®�ª�¶ø�"ª�¾òº@°¦�"®�¡Â®Aª�¶�¢�¾$¶L¢³²¯¿

ùYÊPÌ�ÓcÐ�Ëcá�Óv×cÐ#ÌlÍ�ÖtÑSÇ$Ò¯Ì�ÊtäXË�Ü�Ç$ÍvÖP×¨Ì�ÓcÇ�î ��ï Ô · É#×�É#Êtä�Ü�ÖPÜ$Ú\Ì�Ó�Ç/Ý&Ç$ÊtÌ�ÖP×cá Õ Ð�ÖP×�Ì�Ü�Ð#Î�Ì�ÓcÇÌÃã�ÐXÝ&Ç*Ì�É#ÊPÜÉ#ÊPÜ�ÐøÍ�ÖKðhÇ*Ñ$Ø%ñ�Ì�É#ÖP×�ÊtÇ$ÜSÜ(Ü�Ì�Ç*Ç$ÊlÝ&Ç$ÊtÌ�ÜeÉ"Ìjï�ò�ï#ïcó�ã4Ó�ÖPÊtÇvÒ¯Ð Õ�Õ Ç*Ñ1Ý&Ç$ÊtÌ�ÜeÉ"Ì6ï�«&®�Ðó&Ø�ßcÐ#ÑXÒ¯Ð Õ8Õ Ç*ÑeÌ�Ðè�ÇvÜ�Ë�Ò*Ò¯Ç$ÜSÜ�Î�Ë8ÊyÉ#ÜeÉòÓcÇ$É"Ì1ÜSÖP×céøÝVÉ"Ì�Ç*ÑSÖ£É#ÊyÖ£×_Ì�Ó8ÖPÜ(Ñ�Ð�ÊtÇ#ÚÛÖtÌ�Ü0Ó�Ötá�ÓcÇ*Ñ0Ì�ÓcÇ*Ñ�ÝVÉ#Ê�Ò¯Ð�×�Í�Ë�Ò¯Ì�ÖtÈ�ÖtÌoäøã4ÖPÊPÊ�èhÇÑ�Ç$ç�Ë8ÖtÑ�Ç$ÍIÌ�ÐjÌ�ÑSÉ#×8Ü�ÎAÇ*Ñ/Ó�Ç$É"Ì4É$ãÉ$ä�çLË�ÖPÒSéLÊPäjÇ$×cÐ�Ëcá�ÓøÎAÑ�Ð�ÝæÓcÐ#Ì4Ü Õ Ð#Ì�ÜÌ�Ð6É
È#Ð�ÖPÍøÊtÐ�Ò*É#ÊPÖPÜ�Ç$ÍxÝ&Ç$ÊtÌ�ÖP×cácØßcÐ#ÑeÌ�Ó�ÖPÜ0É#×�É#ÊPäLÜ�Ö£Ü*Ú�Ì�Ó�Ç¨×cÐ�Ü�ÇvÜ�Ç$Ò¯Ì�ÖtÐ�×ÏÖPÜ0Ý&ÐLÍ�Ç$ÊPÊtÇ$Í�É#ÜeÉòÝ&Ð�×�Ð�ÊPÖtÌ�Ó�ÖPÒ1ÌÃã�Ð"åÃÍ�ÖPÝ&Ç$×�ÜSÖtÐ�×�É#Ê�è8ÊtÐ�Ò�éÐ�×xÌ�ÓcÇXÒ¯Ç$×�Ì�Ñ�Ç$ÊPÖP×�ÇeÐ#Î�Ì�ÓcÇXÈ#Ç$Ó�ÖPÒ*ÊtÇ#Ølô�ÑSÉ#×�Ü�ÖPÇ$×�Ì/ÓcÇ$É"Ì4Ì�ÑSÉ#×�Ü�Î�Ç*Ñ/ÑSÉ"Ì�Ç$Ü4Ð
È#Ç*Ñ(Ì�ÓcÇ1Ñ�Ç¯å´Ç$×�Ì�Ñ�äòÌ�ÑSÉ+þ�Ç$Ò¯Ì�Ð#Ñ�äã�Ç*Ñ�ÇòÇ$Ü�Ì�Ö£ÝVÉ"Ì�Ç$ÍfÎAÐ#Ñ&Ì�ÓcÇòË Õ�Õ Ç*ÑvÉ#×�ÍfÊtÐ
ã�Ç*ÑP��Ð
ã Õ É"Ì�Ó�Ü¨Ð�×fÌ�ÓcÇxÒ¯Ç$×�Ì�Ñ�Ç$Ê£ÖP×cÇòË�Ü�ÖP×cá_Ì�ÓcÇ ¦�¢¯�4 8��²³ºÒ¯ÐLÍcÇ�ô[®cÚöõ|÷´Ø;ô/Ó�ÇI×cÐ�Ü�ÇIè�ÊtÐLÒSé>ÖPÜvÉ_çLË�É#ÍcÑ�ÖPÊPÉ"Ì�Ç*ÑSÉ#Ê�ã4ÖtÌ�ÓBÌ�ÓcÇ Õ Ñ�Ð Õ Ð#Ñ�Ì�ÖtÐ�×�Ü.ÖPÊPÊPË8Ü�Ì�ÑSÉ"Ì�Ç$ÍsÖ£×Bß�Ötá�ËcÑSÇ«òè�äÏÌ�ÓcÇ6è8ÊPÉ#ÒSéÏÜSÖPÊPÓcÐ�ËcÇ*Ì�Ì�Ç#ØIô/ÓcÇjçLË�É#ÍcÑ�ÖPÊPÉ"Ì�Ç*ÑSÉ#ÊiÓ�É#Ü.ÉøÊtÇ$×cá#Ì�ÓsÐ#Îeï$ëÍ¬jøMù&®_ÝjÝxÚ�ÉøÊPÇ$É#Í�ÖP×cáxÇ$Ícá#Çê@ÊtÇ*ÎAÌòÓ�É#×�Í Ü�ÖPÍcÇ\ìvÌ�Ó�ÖPÒSéL×cÇ$ÜSÜ6Ð#ÎXëBÝVÝxÚYÉ#×�Í ÉBÌ�ÑSÉ#ÖPÊ£ÖP×cá>Ç$Ícá#Ç�ê�ÑSÖtá�Ó�ÌòÓ�É#×�Í Ü�ÖPÍcÇ\ìvÌ�Ó�ÖPÒ�é�×cÇ$Ü�Ü6Ð#Îï�«Tø ë&ò © ÝjÝxØIù�Ü�Ç$ÝjÖ¸åÃÒ*ÖtÑSÒ*Ë�Ê£É"ÑXÊtÇ$É#Í�ÖP×�áxÇ$Ícá#ÇjÐ#ÎeïjÝjÝ±ÑSÉ#Í�Ö£Ë�ÜeÖPÜX×�Ç*á�ÊtÇ$Ò¯Ì�Ç$ÍBÓ�Ç*Ñ�Ç#Ú�ãYÖtÌ�Ó>ÉøÒ*ËcÌ¦åÐÍð è8ÊPÉ#×�é;Î�É#Ò¯ÇøÖP×8Ü�Ì�Ç$É#ÍÛØ3ú�Ç$É#Í�Ö£×cá_Ç$Í�á#ÇøÓcÇ$É"ÌvÌ�ÑSÉ#×�Ü�Î�Ç*ÑvÑSÉ"Ì�Ç$Ü&É"Ñ�ÇòÌ�Ó�ÖPÒSéL×cÇ$ÜSÜ¦åÃÉ$È#Ç*ÑSÉ"á#Ç$Í ÎAÐ#ÑvÌ�Ó�Ö£ÜÒ*É#Ü�Ç&ÎAÑSÐ�Ý É ¦�¢³�Y ���²³º É#×�É#Êtä�Ü�ÖPÜYÐ#ÎÉ#×;É#Ò¯Ì�Ë�É#Ê:ïvÝVÝ{ÑSÉ#Í�ÖPË8ÜY×cÐ�Ü�Ç#Ø.ô/ÓcÇvÌ�ÑSÉ#Ö£ÊPÖP×cá6Ç$Ícá#Ç&ÖPÜ0õcð�Ç$ÍÝ&Ç$ÒSÓ�É#×8ÖPÒ*É#ÊPÊtäXÖ£×¨Ü Õ É#Ò¯Ç:É#×�ÍvÖPÜ�É#×&É#Í�ÖPÉ"è8É"Ì�ÖPÒ�è8É"ÑSÑSÖtÇ*ÑyÌ�Ð1ÓcÇ$É"Ì�Ì�ÑSÉ#×�Ü�Î�Ç*Ñ$Øöû4É#Í�ÖPÉ#×�Ì�Ç$ÝVÖPÜ�ÜSÖtÐ�×XÐ�Ò*Ò*ËcÑSÜÎAÑ�Ð�Ý É#ÊPÊ�Ü�Ë�Ñ�Î�É#Ò¯Ç$Ü$Ú#Ç¯ð�Ò¯Ç Õ ÌiÌ�Ó�Ç�õ�ðLÇ$ÍvÌ�ÑSÉ#Ö£ÊPÖP×cáYÇ$Ícá#Ç#Ú�ã4ÖtÌ�Ó¨É#×vÇ$ÝVÖPÜSÜ�ÖtÈ�ÖtÌÃäeÐ#Îü¬jøM«0É#×�ÍvÉ(è8É#Ò�éLá#Ñ�Ð�Ë�×�ÍÌ�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑ�ÇeÐ#Î�«Í¬&¬%ó&Øô/ÓcÇ:ÖP×�ÖPÌ�ÖPÉ#Ê�Ì�Ç$Ý Õ Ç*ÑSÉ"Ì�Ë�Ñ�ÇÐ#Î8Ì�ÓcÇÇ$×�Ì�ÖtÑ�Ç:×cÐ�Ü�Ç:Ü�Ç$Ò¯Ì�ÖtÐ�×&Ö£Üö«Í¬&¬�ó Õ ÑSÖtÐ#ÑyÌ�ÐeÑ�Ç¯å´Ç$×�Ì�ÑSä#Ølô/ÖPÝ&Ç¯åÃÜ�Ì�Ç Õ ÜÖP×;Ì�ÓcÇVÌ�Ñ�É#×�Ü�ÖtÇ$×�ÌvÔ ¼���·*L² É#×8É#ÊtäLÜSÖPÜ1É"Ñ�ÇIÊPÖPÝVÖtÌ�Ç$ÍÏèLä;É�ÝVÉ\ðcÖPÝ¨Ë�Ý±Ò�Ó�É#×cá#Ç6Ö£×;Ì�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑ�ÇjÐ#Î1ïÍcÇ*á#Ñ�Ç*Ç1Î�Ð#Ñ4É#×�äIÐ#ÎyÌ�ÓcÇ@ù�|õ_ê¦ï$ë#ë%ý�ò�ì:Ò¯Ç$ÊPÊPÜ Õ Ñ�Ç$Ü�Ç$×�Ì/ÖP×øÌ�ÓcÇeÌÃã�Ð"åÃÍ�ÖPÝ&Ç$×8Ü�ÖtÐ�×�É#ÊÛÝ&Ç$ÜSÓÛØß�Ötá�ËcÑ�Ç$Üc«>É#×�Í © É"Ñ�Ç Õ ÊtÐ#Ì�Ü&Ð#Î0Ì�ÓcÇøÝVÉ"Ì�Ç*Ñ�ÖPÉ#Ê:Ì�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑSÇ$ÜVÐ#Î(Ì�ÓcÇ�Ò¯Ð Õ�Õ Ç*ÑjÉ#×�Í Ü�Ì�É#ÖP×�ÊtÇ$ÜSÜÜ�Ì�Ç*Ç$Ê�È"É"ÑSÖPÉ#×�Ì�Ü/Ð#Î�Ì�ÓcÇX×�Ð�Ü�ÇXÜ�Ì�ÑSË8Ò¯Ì�ËcÑ�Ç1É"Ì/Ì�ÓcÇXÇ$×�ÍøÐ#Î�Ì�ÓcÇ1ÑSÇ¯å´Ç$×�Ì�Ñ�äòÌ�ÑSÉ+þ�Ç$Ò¯Ì�Ð#Ñ�ä#Øñ¦×xÇ$É#ÒSÓ[Ò*É#Ü�ÇXÌ�Ó�ÇÌ�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑ�Ç Õ ÊPÐ#Ì�ÜlÉ"Ñ�Ç4ÝVÉ#Í�Ç/Ð�×&Ì�ÓcÇ/õ�×�É#ÊcÍcÇ*Î�Ð#ÑSÝ&Ç$ÍVÜ�Ó8É Õ ÇÐ#ÎhÌ�ÓcÇ4Ü�Ì�ÑSË�Ò¯Ì�ËcÑ�Ç#Ø�ô/ÓcÇ:ÐÍðÛÜ�Ç*Ì�Ü�Ó�É Õ ÇÖP×IÇ$É#ÒSÓøõ8á�ËcÑ�ÇeÖPÜÌ�ÓcÇeÐ#ÑSÖPá�ÖP×�É#Ê�Ë�×�ÍcÇ*Î�Ð#ÑSÝ&Ç$ÍòÜ�Ì�ÑSË8Ò¯Ì�ËcÑ�Çeã4ÓcÐ�Ü�Ç0Í8ÖPÝ&Ç$×�Ü�ÖPÐ�×�Ü�É"ÑSÇeá�ÖtÈ#Ç$×øÉ"èhÐ
È#ÇXÉ#×8ÍÌ�Ó�ÖPÜ^Ö£Ü Õ ÑSÐ
È�ÖPÍcÇ$ÍXÉ#Ü�ÉYÈLÖ£Ü�Ë�É#Ê�ÑSÇ*ÎAÇ*Ñ�Ç$×8Ò¯Ç#Ø�ñ�ÌyÖ£Ü�ÖPÝjÝ&Ç$Í�ÖPÉ"Ì�Ç$ÊtäeÉ Õ�Õ É"Ñ�Ç$×�Ì�ÎAÑSÐ�Ý Ì�Ó�Ç$Ü�Ç�õ8á�ËcÑ�Ç$Ü�Ì�Ó�É"Ì�Ì�Ó�Ç
þuÿ



à.áyâVã_ä0â@åËäyæ»æ�ç)è

UPPER LEADING EDGE
LOWER LEADING EDGE
UPPER TRAILING EDGE
LOWER TRAILING EDGE�Y�@�����
������������8º´�"®�ª�¡P¢³²S²Y²³ºo¢S¢¯¡�ºo¢¯�4 8¢³°��#º@�°�¢Xº@°���µ³¢³²0�\²e��¥��ª�µ
º@®@¤"ª�¤�¥Yº@®��j¢e�#º�+ � �¢³°e�"ª�¾&¡¸¤"©�¢¯°²��°A¥*��µ¯¢¨µS¤"°³ªh¢³°�²X©i®@º�§øº�§c¢X¡P¢���¾"®�ª�¶ø�"ª�¾òº@°¦�"®�¡Â®Aª�¶[¢�¾$¶�¢�²¯¿

Ü�Ì�É#ÖP×�ÊtÇ$ÜSÜ�Ü�Ì�Ç*Ç$Ê�Ü�Ì�Ñ�Ë�Ò¯Ì�ËcÑ�ÇÖPÜyÜ�Ötá�×�Ötõ�Ò*É#×�Ì�Êtä1ÝVÐ#Ñ�Ç�Í�Ç*ÎAÐ#ÑSÝVÇ$Íòê¹ë(ÝVÝ«Ë Õ ã�É"Ñ�Í¨Í�ÇV��Ç$Ò¯Ì�ÖtÐ�×�ì�Ò¯Ð�Ý Õ É"Ñ�Ç$Íã4ÖtÌ�ÓøÌ�Ó�Ç.Ò¯Ð Õ�Õ Ç*ÑYÜ�Ì�ÑSË�Ò¯Ì�ËcÑ�Çòê)¬jøPï © ÝVÝûË Õ ãÉ"ÑSÍ�Í�ÇV��Ç$Ò¯Ì�ÖtÐ�×�ìSØ4ô4Ó�ÖPÜ/ÖPÜYÍcÇ$Ü Õ ÖPÌ�Ç1Ç¯ð Õ Ç*ÑSÖPÇ$×�Ò*ÖP×cáVÌ�Ó�ÇÜ�É#Ý&Ç Õ Ñ�Ç$Ü�Ü�Ë�Ñ�ÇXÉ#×�Í[É"Ç*Ñ�Ð"åÃÓcÇ$É"Ì�ÖP×�á6Ç$×�ÈLÖPÑ�Ð�×�Ý&Ç$×�Ì*ØYô/Ó�Ç.ÖP×�Ò¯ÑSÇ$É#Ü�Ç$Í_Í�Ç*ÎAÐ#ÑSÝjÉ"Ì�ÖtÐ�×�ÖP×_Ì�ÓcÇ¨Ü�Ì�É#ÖP×�ÊtÇ$ÜSÜÜ�Ì�Ç*Ç$ÊÛÖPÜ:Í�ËcÇ0Ì�Ð&Ì�ÓcÇ0á#Ñ�Ç$É"Ì�Ç*Ñ(ÍcÇ*á#Ñ�Ç*ÇeÐ#ÎyÍ�ÖKðhÇ*Ñ�Ç$×�Ì�Ö£É#Ê�Ì�Ó�Ç*ÑSÝVÉ#ÊhÇ¯ð Õ É#×�Ü�ÖtÐ�×Iã4Ó8ÖPÒSÓòÖPÜÖP×IÌ�ËcÑS×òÍ�Ë�Ç(Ì�ÐÌ�ÓcÇYãYÖPÍcÇ*Ñ?Ñ�É#×cá#Ç(Ö£×VÌ�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑSÇ$Ü�É#Ò¯ÑSÐ�Ü�Ü�Ì�ÓcÇ(Ü�Ì�ÑSË�Ò¯Ì�ËcÑ�ÇYã4Ó�ÖPÒ�ÓjÑSÇ$Ü�Ë�ÊtÌlÎ�Ñ�Ð�Ý�ÖtÌ�Ü Õ Ð�Ð#Ñ�Ç*Ñ�Ì�ÓcÇ*ÑSÝjÉ#ÊÒ¯Ð�×�Í�Ë�Ò¯Ì�ÖtÈ�ÖtÌoä#Ø�Þ�ÊtÐ�Ü�ÇÏÉ"Ì�Ì�Ç$×�Ì�ÖtÐ�×zÌ�Ð�Ì�ÓcÇÏõ�á�ËcÑSÇ$ÜIÜSÓcÐ
ã4ÜIÌ�Ó�É"ÌxÌ�Ó�Ç Õ Ç$É"é Ì�Ç$Ý Õ Ç*Ñ�É"Ì�ËcÑ�ÇÏÎAÐ#ÑxÌ�Ó�ÇÜ�Ì�É#ÖP×�ÊtÇ$ÜSÜ1Ü�Ì�Ç*Ç$Ê�Ü�Ì�ÑSË�Ò¯Ì�ËcÑSÇjÖPÜXÉ"ÑSÐ�Ë�×�Í7ùÍ¬&¬oóæÓ8Ötá�ÓcÇ*Ñ1Ì�Ó�É#×BÎ�Ð#ÑXÌ�ÓcÇIÒ¯Ð Õ�Õ Ç*Ñ.Ü�Ì�ÑSË8Ò¯Ì�ËcÑ�Ç#Úyã4Ó�ÖPÊtÇVÖPÌ�ÜÝVÖP×�ÖPÝ¨Ë�ÝíÖPÜ�|®PórÊtÐ
ã�Ç*Ñ4Ì�Ó�É#×øÎAÐ#Ñ/Ì�Ó�ÇXÒ¯Ð Õ�Õ Ç*Ñ$Øß�Ötá�ËcÑ�Ç$Ü ®/É#×�Íbõ/É"Ñ�Ç Õ ÊtÐ#Ì�Ü�Ð#Î�Ì�ÓcÇ�Ì�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑ�Ç�Ó�ÖPÜ�Ì�Ð#Ñ�ÖtÇ$ÜÛÐ#ÎcÜ�Ç$ÊtÇ$Ò¯Ì�Ç$Í¨ÊtÐ�Ò*É"Ì�ÖtÐ�×�Ü�Ð�×.Ì�ÓcÇ�Ò¯Ð Õ�Õ Ç*ÑÉ#×�ÍüÜ�Ì�É#ÖP×�ÊtÇ$ÜSÜ.Ü�Ì�Ç*Ç$Ê×cÐ�Ü�ÇòÜ�Ç$Ò¯Ì�ÖtÐ�×�Ü¨Ñ�Ç$Ü Õ Ç$Ò¯Ì�ÖtÈ#Ç$Êtä#Ø>ô4ÓcÇIÜ�Ç$ÊtÇ$Ò¯Ì�Ç$Í�ÊtÐ�Ò*É"Ì�ÖtÐ�×�ÜvÉ"Ñ�ÇòÌ�ÓcÇòË Õ�Õ Ç*Ñ¨É#×8ÍÊtÐ
ã�Ç*ÑyÒ¯Ð#Ñ�×cÇ*ÑSÜ�Ð#ÎcÌ�Ó�Ç�ÊtÇ$É#Í�Ö£×cá4É#×�ÍXÌ�ÑSÉ#ÖPÊPÖP×�á�Ç$Í�á#Ç$Ü*Ø�ÙYÈ#Ç*Ñ�Ì�Ó�Ç�ë&«/Ü�Ç$Ò¯Ð�×�Í�Ü�Ð#Î�É"Ì�Ý&Ð�Ü Õ ÓcÇ*Ñ�ÖPÒlÓcÇ$É"Ì�ÖP×�ácÚÌ�ÓcÇ_Ò¯Ð Õ�Õ Ç*ÑIÊtÇ$É#Í�ÖP×cá;Ç$Í�á#Ç[Ò¯Ð#ÑS×�Ç*ÑSÜVãÉ"ÑSÝ ÎAÑ�Ð�Ý «Í¬&¬sÌ�Ð ïV¬�|®8ó±ã4ÖtÌ�Ó È#Ç*Ñ�ä ÊPÖtÌ�Ì�ÊPÇøÍ�ÖPÜ�Ì�ÖP×8Ò¯Ì�ÖtÐ�×è�Ç*Ìoã�Ç*Ç$×fÌ�ÓcÇòË Õ�Õ Ç*Ñ¨É#×�ÍBÊPÐ
ã�Ç*ÑvÜSËcÑ�Î@É#Ò¯Ç$Ü*Ø[ô4ÓcÇjÌ�ÑSÉ#Ö£ÊPÖP×cáøÇ$Í�á#ÇIÒ¯Ð#ÑS×�Ç*ÑSÜXãÉ"ÑSÝ Ì�Ð © ï�«_É#×8Í © ë�ïóâÎ�Ð#ÑeÌ�Ð Õ É#×�Í[èhÐ#Ì�Ì�Ð�Ý Ü�ËcÑ�Î@É#Ò¯Ç$Ü*ÚÛã4Ó8ÖPÒSÓ[ÖPÜ0ÉIÑ�ÇV��Ç$Ò¯Ì�ÖtÐ�×ÏÐ#Î�Ì�ÓcÇvÎ�É#Ò¯ÌeÌ�Ó�É"Ì0Ì�ÓcÇ&ÊtÐ+ã�Ç*Ñ1ÜSËcÑ�Î@É#Ò¯ÇvÖ£ÜÜ�Ëcè�þ�Ç$Ò¯Ì�Ç$ÍsÌ�Ð[Ý.Ë8ÒSÓfÓ�Ötá�ÓcÇ*Ñ¨ÓcÇ$É"Ì�ÖP×cá_ÑSÉ"Ì�Ç$Ü.É#Ü.Ì�ÓcÇIÈ#Ç$Ó�ÖPÒ*ÊtÇjÑ�Ç¯å´Ç$×�Ì�Ç*Ñ�Ü¨É"ÌvÉ�ÜSÖtá�×�Ötõ8Ò*É#×�ÌXÉ#×cá�ÊPÇjÐ#ÎÉ"Ì�Ì�É#Ò�é�ØÞ�Ð�Ý Õ É"ÑSÇ�Ì�ÓcÇÉ"èhÐ
È#Ç:Ò¯Ð Õ�Õ Ç*Ñ�Ì�ÑSÉ#Ò¯Ç$Ü�ã4ÖtÌ�Ó.Ì�Ó�É"ÌyÎAÐ#ÑiÜ�Ì�É#Ö£×�ÊtÇ$Ü�ÜyÜ�Ì�Ç*Ç$Ê�É#×�Í¨ÖtÌ�Ü Õ ÐLÐ#Ñ�Ò¯Ð�×�Í�Ë�Ò¯Ì�ÖtÈ�ÖtÌoä#Øô/ÓcÇ/ÊtÇ$É#Í�Ö£×cáeÇ$Ícá#Ç$ÜlãÉ"ÑSÝrÌ�Ð6ï�ù&®�ï(É#×�Íøï�ù�|ù~ó ÎAÐ#Ñ�Ì�ÓcÇ/Ì�Ð Õ É#×�Í&èhÐ#Ì�Ì�Ð�ÝrÜ�Ë�Ñ�Î�É#Ò¯Ç$Ü$Ø�ô4ÓcÇ/Ì�ÑSÉ#ÖPÊ£ÖP×cáÇ$Ícá#Ç$Üòã�É"Ñ�Ý Ì�Ð¹«&«&òüÉ#×�Ík®&õ�ï3ó Î�Ð#ÑIÌ�Ó�Ç[Ì�Ð Õ É#×�Í èhÐ#Ì�Ì�Ð�Ý Ü�ËcÑSÎ�É#Ò¯Ç$Ü*Ø ù(ÜòÉfÑ�Ç$Ü�Ë�ÊtÌ6Ð#Î Õ ÐLÐ#ÑÒ¯Ð�×�Í�Ë�Ò¯Ì�ÖtÈ�ÖtÌoä#ÚcÌ�ÓcÇ1Í�ÖKðhÇ*Ñ�Ç$×�Ò¯ÇeÖP×òÜ�ËcÑSÎ�É#Ò¯Ç0Ì�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑSÇeè�Ç*Ìoã�Ç*Ç$×øÌ�Ð Õ É#×�ÍòèhÐ#Ì�Ì�Ð�Ý Ü�ËcÑSÎ�É#Ò¯Ç$ÜÌ�Ó�É"ÌÒ*É#×sèhÇjÜ�Ë8Ü�Ì�É#ÖP×cÇ$Í;èLä>Ü�Ì�É#ÖP×8ÊtÇ$Ü�Ü1Ü�Ì�Ç*Ç$Ê�ÖPÜXÈ#Ç*Ñ�ä>ÊPÉ"Ñ�á#ÇIÒ¯Ð�Ý Õ É"Ñ�Ç$ÍBÌ�Ð_Ò¯Ð Õ�Õ Ç*Ñ$Øxô/Ó8ÖPÜeÌ�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑSÇÍ�ÖKðhÇ*Ñ�Ç$×�Ò¯Ç1ÍcÑSÖPÈ#Ç$ÜÌ�ÓcÇXÍ�ÖKðhÇ*Ñ�Ç$×�Ì�ÖPÉ#Ê�Ç¯ð Õ É#×�Ü�ÖtÐ�×øÜ�Ð&Ç*ÈLÖPÍ�Ç$×�Ì/Î�Ñ�Ð�Ý Ò¯Ð�Ý Õ É"ÑSÖP×cáVß�Ötá�Ü�«VÉ#×�Í © Øú^É#Ü�Ì�ÊPä#Ú�ÖtÌeÖPÜ0ÖPÝ Õ Ð#Ñ�Ì�É#×�ÌYÌ�Ðø×cÐ#Ì�Ç&Ì�Ó8É"ÌeÌ�ÓcÇ Õ Ç$É"é_Ì�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑ�ÇvÎ�Ð#ÑeÌ�ÓcÇ&Ò¯Ð Õ�Õ Ç*ÑeÜ�Ì�ÑSË�Ò¯Ì�ËcÑSÇvÖ£ÜÜ�Ð�Ý&Ç6ë&ò#ë]ó èhÇ$ÊtÐ
ã ÖtÌ�ÜXÝ&Ç$ÊtÌ�ÖP×cá Õ Ð�ÖP×�Ì*Ø��YÐ
ã�Ç*È#Ç*Ñ$Ú�ÎAÐ#ÑXÜ�Ì�É#ÖP×�ÊtÇ$Ü�ÜeÜ�Ì�Ç*Ç$Ê¹Ú^Ì�ÓcÇ Õ Ç$É"é[Ì�Ç$Ý Õ Ç*ÑSÉ"Ì�ËcÑSÇ
þ¶þ



à�á�âVã_ä0â@åËäyæ»æ»ç»è

� È �������e�	� ���£§·��� �����Z� ¬ �y�����µ¨�������Ñ>� ���e�]�=�G� �L���������=���§#��� �����Z� ���£�Z����§·����=������� « ��³u� ����e�
�0¨U�=���e��� ���µ�=��§ ¬ �����0� « ����±`�Z� ¬ ���e�Z�����4�L� ����� �=�=�����Z����� ¬ ��� ¬ ������� ���	�°���S���Z� §·�0�=�������������� �·���·�e���
¬ �y����� ¨U� �¦�=�4���y�e��� « �Z�����e�0����� ¬e¬ �����e�������Z��� « �0�=�o�=�=�����Z�������=�	�»®��y�����°���������Z� « �U�Z���V���Z�¤����±P�����=���
¬ ������� « ����� �y���k³µ�µ� ���Z�	�����Z���µ�e���e�a�x� �������p§#���������Z�·���_���e�3�=�=� « ��� « ��� ¬ ������� « �Z���¤�=�������e���������=�=�����
���@� ¬ ����������������§·�0�=���������������@���Z�¦�Z�y������������� �y�k³A�X�@����¶.��������¶��e�����V�=�£�Z���=�¦���e�0�������Z���Ï� ¬e¬ �������0�����y�e�
�����Z���0�	�����Zª§·�0�=���������������B�v� ¬ �����=�y�e���S�Z���0�����Z���e��®��u����� �)¶Ï���j�=�y§#��� �����������=���*�L� ����� ¬ ���)®L���e���
���e�0�����Z�Ã�)®����������c���=� « ��� « ���Ã�����������e��� �������v�=������ �`�aê ²�ìP³

�¤�����Z� « �y�£�Z���c� È ��§·���Z�������µ���U���r�����=�����e�ë Ä����������������� È�¬ ���e�����y�£���Ã���y�e�=�=������Z�������y�eÆe� « ���0��� �y�U�
� �����e�3�=�$��� �y�e� ÆU���������=�=�������=���	���e�0�4�����j��� « �=�u� �L�����Ï��� �����e���e�u��®����j���*���Z�'�0¨U�=���U���D����� « ���¢�����
¬ ������� « ���3� �y���U��³£���Z�	� È ���=�����Z����§ ¬ � ��§·���v���0��� �y�G����¸£¹»ºk¼�½����¼£¾�¿y½�ÀLÁ·��� ¬ ��������������� ��� ¬ �0¨U� �4���
¨x�����Z�4��§ ¬ � �)�����u�=�S� È ��§·���Z�£���=�������=�����0��������Z�#���'���e���=�����e�������e������³

� ¸��
	��� ��Ö�� 	�� ����� �������

��� ��!#"%$'&)(*$,+.-/&#�10�"32,45$,+6$,7%89&#�10�"3�:45$'&); 4)��(<7=&#�:4)"32>+<$'&)(?2>790��:&)� 2@8A!��10�"B+?2DC,�18E(*7GFIHDJLK/M
�A$1N,�POQ�:�17R8 �1!)ST45(<OQ�18VUW��� �1!#��$,+*+?2DXY&)� �W(<7 "B; &62,Z/[]\_^`8A$'&)$aZb4)2>0dc,�17A�:45(<S�!#2>;A45ST�1!IX/�%(<S5��(*!
ST2>0�"%+?�:&#�1+?C�8 �:N,2>(<8a2,Z_$,7=Ce!#&#45;AST&);A4)�18�2,4f;A7%!#&#45;AST&); 45�18P&#2,"32>+?2,c>(*S:$,+g(<7 Zb2,450�$'&)(<2>7LUh��� �1!#�I8A$'&)$
$'4)�W�10�"B+?2DC,�18RO=CRFIHDJLK/Ma&#2
"%4)2DN@(<8 ��&#4i$,7A!)(?�17=&j!);A4)Zb$,ST�P"A4)�1!)!5; 4)��+?2>$,8A!k$,7A8RST2>7lN,�1ST&)(?N,��m%+*0
(<7l&#�:4i$,ST&)(?2>7A!nZb2,4/ST2>; "%+<�18e&#�10�"3�:45$'&); 4)�Top8%(<!#"%+<$,ST�10��17l&/KIq5r>M:sutj$,7A$,+<Cu!#�1!1U

v !)(<0�"B+?�n�Tw@$,0�"%+?��2,ZL"%$,!)&]FIH1JLKfMI;%!#�/�A$,!xO3�:�17�"A4)2yNu(*8 �18LU_��� �1!#�6F6HDJLKfM64)�1!);%+?&)!z8 �10�2>7 o
!#&#45$'&#�e&)�A$'&�ST2,"A"3�:4�0�$1C{O3�|$,7�$'"A"%4)2,"A45(<$'&#��� �1$'&�!)(*7 }�0�$'&#�:45(<$,+~Zb2,4�&)� �e+?�1$,8A(<7Ac��18 c,�a7 2>!)�
!#�1ST&)(?2>7�2,Zz$P+*(?Z�&)(*7 c�O32u8AC|Zb2,4�&)� �k8A�1!)ST45(?O3�18
�
$,S5���W4)�To��17=&#4)Ca&#45$y�#�1ST&#2,4)C,U6��7�ST2>7=&#45$,!#&:-V!#&)$,(<7 o
+?�1!)!�!#&#�:�1+�X~$,!�Zb2>;A7A8
&#2a8 �:Zb2,450��Tw@ST�1!)!5(?N,�1+?C
8%; �j&#2e8A(?�Q�:4)�17=&)(<$,+�&)� �:450�$,+��Tw@"%$,7A!)(<2>7
$,7A8�$,+<!)2
�Tw@�A(<O%(?&#�18�+?2@S:$,+<(<!#�18e0��1+<&)(<7 c U

\A; &); 45��8 �:N,�1+?2,"%0��17l&)$,+LX~2,4)}|4)�1+<$'&#�18�&#2|F6HDJLKfM�!)� 2>;A+*8�Z�2@S:;A!n2>7��

��� 7%�A$,7AS:(<7 c�&)� �I;%!#�:41��!n$'O%(<+*(?&pC�&#2PS5� �1S5}e&)� �6c,2=2@8A7 �1!5!]2,Z�&)� �I!)"%$'&)(<$,+L(<7=&#�:4)"32>+<$'&)(?2>7e!#2>+*;@o
&)(?2>7LUP�z4)�1!#�17=&)+?C,-�$,7�2>; &#"%;A&6m%+?��(<!�c,�17 �:4i$'&#�18�X/(<&)��4)�1+<$'&)(?N,�W8%(<!#"%+<$,ST�10��17l&I(<7AZ�2,450W$'&)(?2>7
(<7�&)� ��!5$,0���;%7A!#&#45;AST&);A4)�18�2,458 �:4|&)�A$'&�(<!�"%4)2DN@(<8 �18�O=C�&)� ��[]\_^�8%$'&)$R!#2>;A45ST�,U����%(<!
S5�A�1S)}=o�2>; &#"%; &�!)� 2>;A+<8�O3�60�$,8 �j(<7e!#2>0���ST2>7=N,�17A(?�17=&�"%+<2,&nZ�2,450W$'&/(<7A!#&#�1$,8VU

� �z452DN@(<8A(<7 cf&)� �];A!#�:4�X/(?&)�k$�0��1$,7A!�&#2�N@(<!);%$,+<(<!#�z&)�A�~(<7=&#�:4)"32>+<$'&#�18j"A4)�1!)!5; 4)�x$,7%8jST2>7=N,�1ST&)(?N,�
m%+<0�N�$,+<;A�1!h2>7�&)� �f\ � v 0�2u8A�1+A(?&)!#�1+?Z�Uz[]; 4)4)�17=&)+?C�KIq)r>M1sut�8 2u�1!�7 2,&x8A(?4)�1ST&)+?Ck!); "A"32,4)&h&)�A�
N@(<!);A$,+<(*!)$'&)(?2>7e2,Zz;A!)�:4#op8 �:m%7 �18�mA�1+<8A!�Z�2,4�8A(<!#&#4i(?O%; &#�18a+<2>$,8A!/$,7A8�ST2>7=N,�1ST&)(?N,��m%+<0�(*7l&#�:45$,S�o
&)(?2>7A!1Uz��� �:4)�60�$DC,-%� 2DX~�:N,�:41-AO3�6$�ST2>7=N,�17A(?�17=&�X~$DCP2,Z_ST4)�1$'&)(<7Ac��:45!)$'&#�I8A$'&)$�mA�1+*8A!~X/�A(<Si�
S:$,7�O3��"%+?2,&#&#�18�(*7
&)�A�PKIq)r>M1sutWNu(<�:Xx�:41U����A(*!f&#�1Si�A7A(<�u; ��0�$DC�$,+*!#2e"A4)2yNu(<8A��$e0��1$,7A!62,Z
�Tw $,0�(<7A(<7Ack&)�A��(<7=&#�:4)"32>+<$'&)(?2>7�!#2>+<; &)(<2>7e�=;A$,+*(?&pC� ¡!#�:��$'O32DN,�k(?&#�10P¢iU

� ���10�"3�:45$'&); 4)�W8A�:"Q�17%8 �17l&IST2>7%!#&)(?&); &)(?N,�W"A4)2,"3�:4)&)(?�1!�Zb2,4j0�$'&#�:4i(<$,+<!:UeF6HDJLKfMe$,7A$,+?C@!#�1!�$'45�
2>7A+?C�$,!6N'$,+<(<8�$,!6&)� ��ST2>7%!#&)(?&); &)(?N,��"%4)2,"3�:4)&pC�(<7 Zb2,450�$'&)(?2>7�$1N'$,(<+<$'OB+?�,U����A(<!�(<7 Zb2,450�$'&)(<2>7L-
"%$'4)&)(*S:;A+<$'45+?C�(*7R&)�A��S:$,!)�a2,Z/C@(?�1+<8�!#&#4)�17Ac,&)��$'&�N,�:4)C{�%(?c>�{&#�10�"3�:45$'&); 4)�1!:-x(<!�!#2>0��:X/�%$'&
!#"%$'4i!#�,Ua£9� �:4)�:N,�:4�"32>!)!)(?O%+<�,-V�T�Q2,45&)!k!5� 2>;A+<8�O3�|8A(?4)�1ST&#�18�&#2�(<7%ST4)�1$,!#�W&)�A�P$,S:S:;A0k;A+<$'&#�18
}@7 2DX/+<�18 c,��(<7�&)�A(*!n$'4)�1$@U

¤�¥



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

® �k¯@���n� 	�� ���

°'Uf±~2DC@ST�,-�²IU�²IU?-�³��:45$'4i8L-�´QU?-h$,7A8��_$,;A+<+�- v U?U_µ'¶,¶>·uUh¸,���A�P¹fC ´@�A2,&j!)ST45$,0����:&jº%(?c>�=&��Tw@"Q�:4i(»o
0��17=&�o/º%(?c>�=&I8A$'&)$a$,7%8�[]\_^`S:$,+<S:;A+<$'&)(?2>7%!6ST2>0�"%$'4)�18A¸@- v � v�v �_$'"3�:4 v � v�v o¼µ'¶,¶>·yo�½�¶>¾,µuU
�z45�1!#�17l&#�18�$'&�&)� �6°1µ�&)� v � v�v ��7l&#�:4i7A$'&)(?2>7A$,+%´u"B$,ST����+<$,7 �1!h$,7%8�¹/Cu"3�:45!#2>7A(<Sn´uC@!#&#�10�!�[~2>7 o
Zb�:4)�17AST�,-%¿6´ v -%µ'¶,¶>·uU

µuU��
SD[]+<(<7=&#2>7L-'[�U1²IU?Uyµ'¶,¶>ÀuU'¸'Á/o�Âl·�´@ST45$,0����:&g��2yXx�:4_±~4)�1$'}u!g&)� ��¹fC="3�:45!)2>7A(<S_±]$'4)45(?�:4goB^�4)Cu8A�17
Ã �1ST&);A4)�1!)�A(?"a(*7e²��1!#�1$'45Si��Zb2,4�µ'¶,¶>À'¸@- v � v�v ��$'"3�:4 v � vfv o¼µ'¶,¶>Àyo5°'-V�z4)�1!)�17l&#�18
$'&�&)� �IÂ,Â,&)�
v � v�v�v �:4)2>!#"B$,ST�1!�´@S:(<�17AST�1!/���:�:&)(<7 cW$,7A8 � w@�%(?O%(?&:-A¾yo5°1µWÄl$,7=;%$'4)C�µ'¶,¶>Àu-Q²��17 2 -BÅ/�:N'$,8A$@U

·uUf¹�(?c,c>(<7A!:-uÆ�U µ'¶,¶>�uU�ÇhÈ'ÉfÊ@r'Ë�Ì*t:È'Í�È�Î/Ï]Í=Ð>Ì�Í3Ñ5ÑTË�ÌbÍ=Ð�ÇhÈ'Ë�Ë)ÑTÒ?r,Ó¡Ì¡È,Í tzÎTÈ,Ë�JnË#Ñ5Ô'Ì.Õ1Ó¡ÌbÍ=ÐkFkÑ)r>ÓfÖ Ë#r'Í t�×
Î1ÑTË|Ì�ÍÙØ_ÑTË#È'×<ÊQË#ÑTt5tis@Ë)ÑT×.Ð,Ë#r>Ô'Ì�ÑTÍ%Ó�ÇhÈ'ÉfÊBË)Ñ�titiÌ�qTÒ<Ñ|Ú�È's@ÍBÔlr'ËiH�ÛVr'HlÑTËiteÜhÌbÓbÝGÇVÞ_ßàr,ÍBÔ�Ï�á�Ê Ñ:ËiÌb×
ÉWÑTÍ%Ó�r,Òzßkr,Ó�r,U_^I´@��âã���1S5�%7A(<S:$,+]²��:"32,4)&:-�^I´@��âfop��²no¼µ@°1ä,¾uUz^��:Zb�17AST�
´@S:(?�17%ST�|$,7A8����1S5�@o
7 2>+?2,c,Caâ�4)c>$,7%(<!)$'&)(?2>7L-%[~2>0W0�2>7lX~�1$,+?&)��2,Z v ;A!#&#45$,+*(<$@U

Â Uf¹f2 -=´QU o.åkU,$,7A8k�_$,;A+<+.- v U?U'µ'¶,¶>ÀuU=¸l[~2>; "%+?�18�&)� �:450�$,+�-'!)&#45;AST&); 45$,+u$,7A8kN@(?OA45$'&)(?2>7%$,+l$,7A$,+?C@!)(<!�2,Z
$/�=Cu"Q�:4i!#2>7A(<S_�17 c>(*7 ��Zb2,4�ºB(?c>�l&g&#�1!#&)¸@-=KfÑ:Ë�È't�Ê@r>Õ�ÑfæBÕ:Ì�ÑTÍQÕiÑnr'ÍQÔPÖQÑ)ÕTÝ=ÍBÈ'Ò?È)Ð,H'->N3°:¶@-,"A"AÂlµ'¶�o�Âlµ,ÀuU

äuU�´@0�(<&)�L-lÅjUA´3U v U@µ'¶,¶l½=UxÖQÑTÉfÊ Ï]t�Ó�çnKèJnË�È5Ð,Ë#r'ÉèÎ:È'Ë/Ï~tTÓ¡Ì�É�r,Ó¡ÌbÍ=ÐPÓbÝ@Ñ6æ%suËbÎ:r>ÕiÑPÖBÑ:É/ÊAÑTË#r,Ó¡s@Ë#ÑTt
È�Î|FIHiÊ ÑTËitTÈ,ÍAÌ¡Õèé%Ñ�ÝlÌ.Õ:Ò<Ñ�t�Ux^I´@�fâd�g�1Si�A7A(<S:$,+f²��:"32,4)&:-�^I´@�fâ�op��²no¼µ'¶ °TÂ U]^��:Z��17AST��´@S:(?�17%ST�
$,7A8e���1S5�A7A2>+?2,c,C
â�4)c>$,7A(*!)$'&)(?2>7L-%[~2>0�0�2>7lX~�1$,+?&)�e2,Z v ;A!#&#45$,+<(*$@U

ÀuU�´@0�(<&)�L-=ÅjU%´QU v UAµ'¶,¶>�uUBÏ]Í Ý@r'ÍBÕ:ÌbÍ=Ð|Õ5riÊ rlqTÌbÒêÌ¡Ó¡HWÌbÍ�ÑTt�Ó¡ÌbÉ�r,Ó¡Ì�ÍuÐWÓbÝ@Ñ�Ë)Ñ�tpÊ@È'Í t1ÑjÈ#Î�t�Ó¡Ë�s ÕDÓ¡s@Ë#ÑTt�Ó�È
ÝlHiÊ Ñ:Ë5t:È'ÍAÌ.Õkë]È'ÜYÒ»ÈDr>Ô�t�ÓbÝlË#È's>Ð'ÝÙÓbÝ@Ñ�Î�suËTÓbÝ@Ñ:ËeÔ=ÑTì'Ñ:Ò»È�ÊBÉWÑTÍ%Ó�È�ÎeÓbÝ@Ñ�ÖBÑ:ÉfÊ Ï~tTÓjÕ5ÈDÔlÑTU�^I´@��â
���1S5�A7A(*S:$,+I²��:"32,4)&:-I^I´@�fâ�op��²no¼µ,µ,·>½=U�^f�:Zb�17AST��´@S:(?�17AST��$,7%8E�g�1Si�A7 2>+?2,c,C�â�4)c>$,7A(<!)$'&)(<2>7L-
[~2>0�0�2>7lX~�1$,+?&)�e2,Z v ;A!#&#45$,+<(*$@U

½=U�KIq5r>M:sutíéBÑTËitiÌ.È'Íïî,ðpñGò]Í%×¼ÒóÌ�Í3Ñ�ßkÈ1Õ1s@É�Ñ:Í%Ó�r,Ó¡Ì.È'ÍA-�^�$,!)!)$,;A+?&�´uC@!#&#�10��1!:-k¿f7A(<&#�18ô´u&)$'&#�1!�2,Z
v 0��:45(<S:$@-%µ'¶,¶l½=U

�uU v 7A8 �:45!#2>7V-�Ä U_^jU�°1¾,�,¾uUxFIHiÊ ÑTËitTÈ,ÍAÌ¡Õ�r'ÍQÔ
FIÌ»Ð,Ý9ÖBÑ:ÉfÊ ÑTË#r,Ó¡s@Ë#Ñ�õnr't�ß�H'ÍBr'É�Ì.ÕTtiU v 0��:45(<S:$,7
��7A!#&)(?&); &#��2,Z v �:4)2>7A$,; &)(<S:!/$,7A8 v !#&#4)2>7A$,; &)(*S:!n��7%S'U?-A²��1!#&#2>7L-Bö�(<4)c>(<7A(<$@-@¿6´ v U

¤i¬



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

 0

 50000

 100000

 150000

 200000

 250000

 300000

 350000

 400000

 450000

 500000

-350 -300 -250 -200 -150 -100 -50  0

A
lti

tu
de

 [m
]

÷

Time [s]

øfùbú%ûVüDýèþ�ÿ���������K�Ò»Ó¡Ì¡Ó¡s Ô=Ñ
r't
rWÎ�s@ÍBÕ1Ó¡Ì.È'ÍGÈ�Î�Ó¡ÌbÉWÑ�qiÑ¡Î:È'Ë)Ñ
Ë#Ñ5r>ÕTÝlÌbÍ=Ð	��
���Ì�Ò?È'ÉWÑ:Ó¡Ë)Ñ�t�r'ÒóÓ¡Ì¡Ó¡sAÔlÑ
Ô's@ËiÌbÍ=Ð|ÒóÌ ÎTÓ¡Ì�ÍuÐ,×)q)È1Ô'HPË#Ñ:×¼Ë)ÑTÍBÓ¡ËiH>ð

���� � 	�� ���  ����� ����� ��	 � � ® ���V� 	�� � � � �n���z� ���]� � �
��� ��Z�2>+*+?2DX/(*7 cI&#45$y�#�1ST&#2,4)C|X~$,!nST2>0�"B; &#�18�;A!)(<7 c�ÞzÒóÌ?Ð'Ý=Ó*J/r,ÓbÝ�- $j&¼Xx2�8 �:c,45�:�To�2,Z*o�Zb4)�:�18 2>0� .µyo

^6â6\h¢g&#45$y�#�1ST&#2,4)Ck"A4)2,c,45$,0ôX�4i(?&#&#�17kZ�2,4hST2>7=&#4)2>+<+?�18kX/(<7Ac,�18�4)�To��17=&#4)CjN,�1�A(<S:+?�1!_$,7A8kO%;A7%8A+?�186X/(<&)�
&)� ��ÖQÑTÉfÊ Ï]t�Ó�!)2,Z�&¼X~$'4)��4)�1+<�1$,!#� � ä@-uÀ"!�Uh�¼&xX~$,!]ST2>0�"%;A&#�18WOuC�!#&)$'4)&)(<7Ac�&)� �fN,�1�A(<S:+?��$'&x&)� ��8 �1!)(?45�18
&)$'4)c,�:&6$,+?&)(?&);A8 �k$,7A8�$,(?45!#"3�:�18�(<7a�1$,Si��S:$,!#��$,7A8
!)2>+?Nu(*7 cW&)� �k�1�u;A$'&)(?2>7A!f2,Z�0�2,&)(?2>7�O%$,S5}=X]$'458A!
(<7�&)(<0��,UW�/�A(<!�X]$,!I8 2>7 �W!5; O@�#�1ST&6&#2�ST�:4)&)$,(<7RST2>7A!#&#45$,(<7=&)!62>7R$,+<+?2DX]$'O%+?��$,7Ac>+?�1!62,Zn$'&#&)$,S)}�$,7%8
+<(?Zb&�op(<7A8A;AST�18�$,S:ST�1+?�:4i$'&)(?2>7A!�;A7=&)(<+V$'"32,c,�:�jST2>7A8%(?&)(?2>7A!nX~�:4)�k4)�1$,S5�A�18LU v �:452u8 C@7A$,0�(*S6ST2=�$#WS:(<�17l&)!
2,ZV+<(?Zb&�$,7A8W8A45$'c�X~�:4)�/&)$'},�17|Zb4)2>0 $�+?2u2,}lop;A"W&)$'O%+?�f&)�A$'&x�%$,8WO3�:�17�"32,"%;%+<$'&#�18�OuC�(<7lN@(<!)S:(*8P[]\_^
4)�1!);A+?&)!jZb2,4k&)�A�PN,�1�A(*S:+?�P8 �1!5(?c>7R$'&�8A(?�Q�:45(*7 c
�
$,S5��7u;A0�O3�:45!1-_$,7Ac>+?�1!k2,Z/$'&#&)$,S)}�$,7A8{$,+?&)(?&);A8A�1!
 ¡$'&)0�2>!#"%� �:4i(<S68 �17A!)(<&)(?�1!i¢iU

\_(?c>; 4)� v °�(<!�$�"%+?2,&�2,Z6$,+?&)(?&);%8 �e$,!W$�Z¡;A7AST&)(?2>7Ù2,Z�&)(*0��eO3�:Z�2,4)�e&)�A�a&)$'4)c,�:&�ST2>7A8A(?&)(?2>7�(*!
4)�1$,S5� �18VUf��7�&)�%(<!/S:$,!#��&)� �k&)$'4)c,�:&6ST2>7A8A(<&)(?2>7�(<!���$,Si����ºB(?c>�l&�$'&�µ,�P}@(<+?2>0��:&#45�1!f$,+?&)(<&);A8 �IX/(<&)�
$|8A2DX/7=X~$'4i8�º%(<c>�l&�"%$'&)��$,7 c>+?�k2,Z~À'¶�8 �:c,4)�:�1!1U6�¼&�(<!f�:Nu(<8A�17l&�&)�A$'&6(?&�&)$'},�1!I!#2>0���·'¶,¶e!#�1ST2>7A8A!
Z�4)2>0ã!); O o�2,4)OB(?&)$,+3$'"Q2,c,�:�jZ�2,4/&)� �I+<(?Zb&)(<7 c�O32u8AC�&#2W$,S5�%(?�:N,��&)� ��&)$'4)c,�:&fST2>7A8%(?&)(?2>7LU

\_(?c>; 4)� v µ�(<!�$�"B+?2,&�2,Z�N,�1�%(<S:+?�a$,(?4�!#"3�:�18Ù$,!W$�Zb;%7AST&)(?2>7�$,+?&)(?&);%8 ��OQ�1+<2DX�°:¶,¶�}@0eUÙ���A�
&#45$y���1ST&#2,45C|!)�A2DX/!]N'$'45(<$'&)(?2>7�(<7�$,(?4�!)"Q�:�18�$'O32DN,�6Âläk}@0`8A; ��&#2�$,S:ST�1+?�:45$'&)(<2>7a8A; ��&#2�c,45$1N@(?&¼C,U���&
(<!f$'"%"%$'4)�17=&/&)�A$'&�&)� �k"%;A+<+»o�2>;A&/(<7a&)�A�j&#45$y�#�1ST&#2,4)C�+?�1$,8A!f&#2|$Pc,4)�1$'&�4)�18A;AST&)(<2>7�(<7�$,(?4f!)"Q�:�18VU/��&
(<!/�:N@(<8 �17=&�&)�A$'&�&)� �j45�1+<$'&)(?N,�1+?C��%(?c>��$,7 c>+<�j2,Z~$'&#&)$,S)}�4)�1$,S5� �18�OuCa&)� ��+<(?Zb&)(<7 cWOQ2@8 Ca8A;A45(<7 c�&)�A�
"%;A+<+»o�2>;A&j$'&#&#45$,ST&)!�$�!);AO%!#&)$,7=&)(<$,+x8A45$'c�"Q�17%$,+?&pC,U����A�|8 C@7A$,0�(*SW"A45�1!)!); 4)�P�Twu"3�:45(<�17AST�18�OuC�&)�A�
4)�To��17l&#45C|N,�1�%(<S:+?�I$,!�$�45�1!);A+?&n2,Z_8 �1ST4)�1$,!)(*7 c�$,+?&)(?&);A8A�I$,7A8e$,(?4/!#"3�:�18e(<!�"%+?2,&#&#�18a(<7e\_(?c>;A4)� v ·uU

¤&%



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

 500

 1000

 1500

 2000

 2500

 3000

 0  50000  100000  150000  200000  250000  300000  350000  400000  450000  500000

A
irs

pe
ed

 [m
/s

]

'

Altitude [m]

øfùbú%ûVüDý�þ)(*� ���+��K�ÌbË�t�Ê ÑiÑ)Ôer�tjrfÎ�s@ÍBÕ1Ó¡Ì.È'Í�È�Îjr'Ò»Ó¡Ì¡Ó¡s Ô=Ñ�Ô's@ËiÌbÍ=Ð|ÒóÌ ÎTÓ¡Ì�ÍuÐ,×)q)È1Ô'H|Ë)ÑT×�Ë#Ñ:Í%Ó¡ËiH>ð

 0

 10000

 20000

 30000

 40000

 50000

 60000

 70000

 80000

 20000  30000  40000  50000  60000  70000  80000  90000  100000

D
yn

am
ic

 P
re

ss
ur

e 
[P

a]

,

Altitude [m]

øfùbú%ûVüDý�þ.-/�������VßIH'ÍBr,ÉkÌ.Õ~ÊQË#ÑTt5tis@Ë)ÑIr�t6r]Î�suÍQÕ1Ó¡Ì.È'Í
È�Î�r'ÒóÓ¡Ì¡Ó¡sAÔlÑjÔ's@ËiÌbÍ=Ð�ÒóÌ ÎTÓ¡ÌbÍ=Ð,×)q)È1Ô,H�Ë#Ñ:×¼Ë)ÑTÍ%Ó¡Ë�H>ð

¤10



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

���� � 	�� ��� 2 3 46587:9�; �~���=<=> � � �

?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?
A@B�B@ADCFEG EH I�JLKNM O

E�AQPRB@BTSUA GV
A�A A@A A@A@A�A A�A@A ?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?GWGXGXG A A�A G A�AXE G CYA@A@A�AZA ?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?GWG A GXGXGWGXGWG A G[G\G CXC G A�A^] G ?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?G A@A GXG A GXG A�A@A@A G A@A�A GWG A G[G ?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?G A GXG A G E�A@A_S G A G G A G C`A�E@A@A_S G ?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?G A@A@A�A G G A G ?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?

a@b c�d egf"hjigk@lmfon�pmlrq+pLsmd/tmh e[uvfjdxwyk"z {*|j}ypL~Lu�f H V dLegf kLhji\� PR� � O
?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?

� | � Jx�X� � ��� IW� K�M aW�WnW|\� V � P`� � �
�yk"smd@� J�� k"z {
M lrzNh"}+d eW���@���

Jj�N�LK � M �8� ��� K �+MjI � �LK � M �[| � IXI � J��L� |+��� � � ?�?@?@?�?@?�?@?@?�?@?�?@?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?
Jj�N�LK � M �8� P �[�r� K��+M"I � � K � M �x|�� I*�mM � K@� � K�J B@B�B@B@B�B@B�B@B@B�B@B�B@B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B
K {vk@f��mh�l�u � djiNzNpLz+kLhji*kmf � dmpriNzZzmh/cNeNh V k"�mdxzL{+d/cNemh+f�c+d�lrzyk V d�uvfjdLeZwgk"zL{�p"ik�iNz�eNh��juvlrzNh e�b[sjuvk"�md*k�iX{�hLwWzmh�fjd z B u�c�p"iN��lLh � c@umzNd�{mb c+dLegf"hjivk�l�tm��hLw\p"i��x{�dmpjzyk�iNscmeNh"}y��d � f�u�f�k�i�s[a@b@nm|�~ V � PR� �*k�i8lLh"i+�"u@ivlrzykjhjixwgk"zL{\z {�dZ|L}ypL~Luvf G�� | � p"i��X|j}ypL~Lu�fJ z�pri��Npjem� H V dLegf kLhji\� PR� O fjh t�z�w�pLemd�cypmlrq�p smd�f�wme+k"z�zNdji[}NbW|L}+p ~ju�fZ��ivl P tmh ef�z@eLuvl"zLuNeNp@�[priyp��Lbgf kmf P
a@b@n@|@~/cmeNh V kj�@d+f[ljhji V d�lrzyk V dxt�k � � p"i���f�uNe@tNpNljd�cNemd+f�f�uNemd[�Npjz�p/zmhX|L}ypL~Luvf��Lumeyk�iNsd �mdNl�uNz+kLh"i*pLz*priNb*pje }vkrz@eNpLe@b[zyk � d*frzmdjc8k�i�h em�@d eZzmh�fLpLz+kmfrt�b/uvfjdLe B �@d�t�k�i+d �}�hju�i��Npje@b\lLhjiN�+krzykLh"i�f H k�i\zL{+d*lLp�fjdXh txcNemd+f@f�uNemd O pri���k�iNzNdLemtmpNlLd�f H k�i\z {�d*l pNfjdh t�lLh"i V dNl"z+k V d/t+kL� � f O P K {gkmf��mpLz�p\k@fZk�imzNd eLc+h@�@pLzmd��Wk�i�f�c+pNljdXp"iN�Zzyk � dt eNh � u�fjdLe B cNeNh V k"�md�� �   I �Npjz�p[h tXsmdji�d eNp@�xt@h e � pLz P   ume@z {�d e S amb�nm|@~\lLh e�eNdNl"zgfljhji V d�lrzyk V dxt�k � � {+dmpjzXtN�ru��@d+f�t@h eW�+k"t@t@d eNd"ivljd+f�}�d z w�d@d"i¡k�imzNdLe c+h@�@pjzNd��[p"iN�

¤i



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

ljh � c@uNzmd��xtN��hjw B d��Lc�h+f"d��*f�uNe@tNpNljdxzNd � c�d e�pjz umeNd+f P ��iXcme�pNlrzyk�lLd S p@���xz {+d/uvfjdLei�d@d �X�mh[zNh/uvfjdxa@b@nm|�~*kmf�zmh£¢p O fjdLz[u@c\zL{+d�kreX|L}+p ~ju�f � h��md@� H uvf�uyp��@�jb*k�i*|j}ypL~Lu�f G�� | �vO wgkrz {u�f"d e B �md t+k�i+d��/�+k@frz�eyk�}�uNzmd��X� hmpL� H cNemd+f�f�uNemd O }+hju�i��mpLeykjd+fp"iN��lLh"i V dNl"z+k V d/t+kL� � k�iNzNdLemtmpNlLd�f S} O e u�i�p"i*|j}yp ~ju�f[ljhju�cy��d �[z {�d e � h B frz�e uvlrz ume�p@��z�e�p"ivf�kjdjiNz\l pNfjd*k�i}ypjzyl�{ � h �mdxwgkrz {WzL{+dxa@b@nm|�~ZeNh"uNzyk�i+d�fxlLh � cgk ��d � B k�i Sl O z�p"q�dxzL{+d[emd+f�u+�LzNp"iNz � d+f�{Zc+hNk�imz\hjuNzLc@umzXt+kL��d H {Nb c�d e A � d�f�{�cNz P zm� z Osmd"i+dLe�pLzmd���}NbW|L}+p ~ju�f G amb�nm|@~ S� O e u�i\z {�dxamb@n@|@~*k�iNzmd e c�hm��pLzNhLe H k�imz c@{mb c�d e O hji\zL{+d � d�f�{Xc�h�k�imzXt+kL��dwgkrz { �L �I B �mdLeyk V d��x�Npjz�p\k�iWa@b@n@|@~ B iypjzyk V d/t@h e � pLz H cNemh V kj�md �/}Nb[c+pLeyfjd eyf O Sd O eNd B f�z�pLe�z[zL{+dZ|L}+p ~ju�f G amb�nm|@~[�@h"}�p sNpmk�i¡k�iX}ypjzyl�{ � h��@dxwgkrz {\z {�dk�imzNdLe c+h@�@pjzykLh"iWh"uNzLc@uNzZt+k � d H k�iNz c A h"uNzm�mpLzNp P z@��z O cNeNd�fjd"iNz�k�i\z {+d[eLu@i�+kreNdNl"zNhLe@b S p"iN�t O p"i+p@�jbgfjdx|L}ypL~LuvfZfjh@�"uNz+kLh"iW�Npjz�p�uvf�k�iNsZ|L}+p ~ju�f G � | � h eW|j}ypL~Lu�f GL¤ kLdLwNd e
a@b@n@|@~*ljhji�f kmf�zgf�h t\p*fjd e+kLd�f/h�t   hLe@zNp"i B �@� u�fjdLe¡f�u�}NeNh"uNz+k�i+d�f S z {+pLz*pLemd � d@p"iNzzmh/}+d*ljh � cgk � d��xwyk"z {Xz {+dZ|j}ypL~Lu�f�cypNl�q+pLsmd S p*frz�pri��mp@��h"i+d   h e�z@eNp"i B �@� k�iNzmd eLc+hm��pLzmh ecmeNh s�e�p �¥H k�iNzLc@{NbLc+dLe P t O zL{ypjzWsmdji�d eNpLzNd�fxk�i@c@umzXt+kL��d�f�zNh/}+d/uvfjd �x}NbXz {�d�f�u�}NeNh"uNz+k�i+d�f Spri��\p*f"d eykjd+f�h t¡frz�pri��mp@��h"i+d   h e�z@eNp"i[umzykL�Nk"z�bxcNemh�s e�p � f	z {+pLzZemd�t@h e � pLz�ljh ��� hjiljh � c@uNzNpLz+kLhji+p@��tN�ruvkj�[��b i+p � k@l��mpLz�p[t@h e � pLzyf[k�imzNh\k�i@c�uNzWtmhLeXz {�d*k�iNzmd eLc+hm��pLzmh e P
K {+d�f"d�l"z+kLh"i�fxljhjimz�pNk�i+d �*k�i\zL{vkmf	sLuvk"�md*k�ivl �ru��@d[�md�f�l"e+k�cmzyk V d/sjuvk"�md+f�h�tXz {�di�d�ljd+f@fjpLe�b*k�i�c@umzWt+k � d+f	emd�~juvk"emd���}NbXamb�nm|@~�cNeNh s�eNp � fxk�i�h e@�mdLeZzNh[eLu@i�p"iN��fjh � dkL�@�ru�frz�e�pjzyk V d�wNh e q�d��Zd��Np � c+��d+f�h�tX|L}+p ~ju�f[lLp@�Nl�uy��pLzykjhjivf � pL�md�uvf�k�i�s[amb�nm|�~tju@igl"zykjhji+p@�Nkrz@b/z {+pLz*pLemd*k�igl �"uN�md �\k�i\zL{+d�f"h�t�z w+pjeNd[��kmfrz�e }�uNzykjhji P �rz�kmfxpNf@f�u � d �zL{ypjzXz {+d�cNeNh�f�c�d�l"z+k V d�amb�nm|�~xu�fjdLe�kmfxp��Lemdmp � bXtNp � kL�Nk pje[wgkrz {\|j}ypL~Lu�f G�� | � pri��|j}ypL~Lu�f G@J z�p"iN�Npjem� P |L}ypL~LuvfZfjh t�z�w�pLemd\lLh � d+fowgk"zL{�d�� zNdjivf�k V d�{gkjsj{*~Luyp��Nkrz@bXh"i B �Nk�i�d�@h�l�u � d"iNzNpLzykjhjixw�{gk@l�{Xz {+d/uvfjdLe¡f�{+h"uy�L�[eNd@p �ZzNhZtjuy���Lbxu�i��mdLegf�z�p"iN�/w {ypLztju@igl"zykjhji+p@�Nkrz@b�amb�nm|@~�cNeNh V k"�md+f�zNhZ|L}+p ~ju�f P
¦ � MjK@� ¢§��iXu�f k�iNs[amb@n@|@~ S p@����u@ivkrzgfouvfjd ��k�i\z {�dXd+f�z�p"}+�Nk@f�{ � djimzZh tX|L}ypL~Luvf � h �mdm�Nf� u�f�z[}+d�f�z@eyk�l"zN�Lb J P � P ¨ p@���X��d"i�s�zL{�f � u�f�z[}+d*k�iW� �@K �m�NJ S p��@� � pNf@f"d+f[k�i©v� �NM �L� | � J S p@�@�xz+k � d+f[k�i JL�N�@M � I+J S p@�@�xzmd � c+d eNpLzLuNeNd�f � u�f�z[}+d*k�iW© �@��¤ �r� J Sp"i���f"hXhji P
Jj�N�LK � M �8� P � P � �mM � K@� � KNJ B[BWBXBWBXBWBXBWBXBXB\BXBWBXBWBXBWBXBWBXBXB\BXBWBXBWBXBWB
J d�lrzykLh"iª� ��iNz�eNh��juvlrzykLh"i\pri�� I kmf�lL�@pmk � dLeJ dNl"zykjhjiª� P � ��iNz�eNh �LuvlrzykjhjiWp"i�� � hjimzNdjimzgfJ dNl"zykjhjiª� P � � hjcmb@e+kjsL{mz[�mh zyk�lLdXpri�� I kmf�lL�@pmk � dLe
J d�lrzykLh"i�� a@b@n@|@~Wpri��X|L}+p ~ju�fJ dNl"zykjhji�� P � |L}ypL~Luvfo��f"d e J u@}Nemhjumzyk�i�d+foz {ypjz � p"q�d�u�cWamb@n@|@~J dNl"zykjhji�� P � |Lu���k ���Nk pje@b/amb@n@|@~ � hjumzyk�i�d+f

¤¬«



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

J d�lrzykLh"i* a@b@n@|@~���iNzNdLe c�hm�@pjzNhLe H k�iNzLc@{NbLc+dLe P t OJ dNl"zykjhji* P �oa@b@nm|�~ B ��pLz+k V dW��i@c@umz   kL��d   h e � pLzJ dNl"zykjhji* P � J z�pri��mpLem�\��i�c@uNz J z@eLuvlrz uNemd
J d�lrzykLh"i\® �L �IXI pLz�p�n�pLeyf�k�i�s
J d�lrzykLh"i�¯ |j}ypL~Lu�f G a@b@nm|�~�wNh e q�d��Zd��Np � c+��d

Jj�N�LK � M �8� P � �mM n@� � � � a K � MLK � � � |�� IXI � J � � |+��� ���Z NMj� a@�@nm|m� B�B@B@B�B@B�B@B@B�B@B�B@B@B�B@B�B@B@B B@B�B�B�B
° ?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@? °° °° �@M n�� � � � a K {+d@� �/}mbXz {+d � h ��� hji@w�d@p@�LzL{\h tX|Lu�f�z@eNp@�NkLp S ���@��� °° °° K a �ZI � JLK � ��± � K � M �Z|�� I+G�Mj� � JL�*ML XK av� JXJ@ML �K�² | �m� � JXJjK�� � � K�� � °° n �+M av�r±y� K���I ��� K a � |�± Jj� � � �\Mj XK a �X�@³ n �m��J�J�²@� � K�K@� � �mM � JL� � K °° Mj WK a � |L� K a M"��Mj�WK a �\� ag� �@ xIm�@ �� � � �\J � � � � K � JLKXML XK a � °° I@�@ �� � �L�\J�� � � � � �Z´ZK@�N� am� ML��ML� � Mj�N� |��y� J | K � M � HRI+JjK�M+O�ML  °° |j� JjK�� | � �r| P °° °° °° |j� K a Mj� ¢ °° °° I eW�ykjs@dm� J P | P J�� k"zL{ °° °° °° |�k"e ¤ dj{vk�l � d+f I k V k@f�kjhji °° I d�t@djivljd J l�kLd"ivlLdZp"i�� K d�l�{@i+h@��h s�b M emsmp"ivk@fLpjzykLh"i °° ¯ �@� � h eyk � dLe J z�eNd@dLz °°   kmf�{+d e � pri�f�±mdjiN� S ¤ � � m� � � °° |j� JjK�� | � �r| °° °° igkjs@dm� P f � k"z {�µ��@d�tmd"ivljd P s@h V P p"u °° °° °° I � J � � |+��� ��� °° °° K av� JXJ@ML �K�² | �m�x² | J n �m� nm| �m��I | J | �m�NJ � ��K\ML Z²�Mj� © J n M � J�Mj�m� I °° ±�� K a �Z�NML¤���� ��� � � KXML WK a �\�mM ��� M � ²m� | ��K a ML  |L� JLK � | � �"| P � � � K a ��� °° K a �\�@M �@� M � ²m� | �@K aZ� M"�WK a � |L� JjK�� | � �r|�� Im� n@| �@K � � � KXML ZIm�� @� � � � S °° � Mj� | �@� ML XK a � � �W� �@n �NM � ����J S � M"� |���� ML XK a � � �\�mM � K�� | �LK�Mj��J S °° J �N± �mM � K�� | � KNMj��J S Mj�WK a � � �W� �mn ��M � �@�NJ S �N| © ��J | �@� ² | �@� |�� K � S °° �@³ n �m��J�JZMj� ���mn � � � I S M"� | J�J �m� ��J | �@� ���m� | �Z� �r|�±y� � � K � Mj� °° �@��J n M � J ��±g� � � K �  NMj�WK a � | ��� � � | � � S �@M �@n �@��K@� � ��J�J[M"� � JL��  � � � �NJ@J °° Mj  |��@���r�  NMj� �N| K � M � S | n@n@| � | K � J S n �+M"I � �LK\Mj� n �+M � ��J�J�I � J��L��M@Jj��I S °

¤·¶



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

° M"�W�m� n �m�NJL� � K�J�K aN| K � KNJ � Jj�Z²+M � ��I � MLK ���  �� �r� ��� n � � ¤ | K��@� � °° M"² � ��IX� � � a K�J P °° °° ?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@? °

Jj�N�LK � M �\� a@�@n@|N�x| � I |�±@|N�r� J ?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?
��i\z {gkmfXfjdNl"z+kLhji S zL{+d[eNd@�@pjzykLh"i�f�{vk�cx}+dLz�w�d�djiZz {+dxa@b@n@|@~ZeNh"uNz+k�i+d�f�pri��Zz {�d�kre[{+h+f�zljh��@dZ|L}ypL~Luvf[kmf��@d+f�lreyk�}+d�� P � pNl�{*h�tZzL{+dxa@b@nm|�~ZeNh"uNzyk�i+d�fxkmf���kmf l�u�f�fjd �*k�i\zmd e � fh t�k"zyf�tLu@igl"z+kLhji*p�fxp"i*|j}ypL~Lu�f���fjdLe J u�}NeNh"uNz+k�i+d P
Jj�N�LK � M �\� P �	|�±@|N�"� J � Jj���*J �N± �+M � K ��� ��J�K am| K �N|L© � �mnXam�@n@|N� B@B@B�B@B�B@B@B�B@B�B@B@B�B@B�B@B@B B@B�B�B�B@B
K {+dZt@hm�@� hLwyk�i�s\f�u�}NeNh"uNz+k�i+d�fxljh � cmeyk@fjd/zL{+d/uvfjd e¡f�u@}meNhjumzyk�i+d�c�h e�zykLh"i*h�t[a@b@n@|@~Zs�k V d"ik�i\zNdLe � f�h�tXz {�d�k"eZ|L}ypL~Luvfoiyp � dWp"iN�[amb�nm|@~[t+k � d/iyp � d P K {�dWpLe@sLu � djimzW�Nk@frzyfxp"i��emd�~juvk"emd � djiNzyf	h t\dmpNl�{¡l priX}+dZt@hju@iN��k�i\zL{+dZ|L}+p ~ju�f�h"iy�Nk�i+d[�@h�l�u � d"iNzNpLzykjhji P K {+d�@d zNpNk �Nf�h�tZzL{+d[emhjuNz+k�i�d+f	tju@igl"zykjhjivf�w�{gk@l�{*pLeNd/u�ivk"~Lu+d/zNhxamb�nm|�~\pLeNd�cNeNh V k"�md���{+d emd P

� �m³�K���� �m| � I ± H {NbLc+dLeg� M P t O B@B�B@B�B@B@B�B@BK {vkmf�eNhjumzyk�i+d\k@fZl p@����d �x}NbW|L}+p ~ju�f/pjzXz {+d�f�z�pje@z\pri��WdjiN�Wh�t�ljh � c�uNzNpLzykjhji+p@�f�zNdjcvf/p"iN�Zz {�d�frz�pje@z\pri��Wd"i��Wh�t�ljh � cy��dLzNdXpriyp��Lbgf"d+f��LuNe+k�iNsX|L}ypL~Luvf�d��@d�l�umzykjhji Pa@b@nm|�~/u�f"d+f�|j}yp ~ju�f[lLp@����f	zmh[z {vk@f�eNh"uNzyk�i+dxzmh*k�i�c@uNzWp"i��Wh"uNzLc@uNz*k�iNzmd eLc+hm��pLz+kLhjik�i�tmhLe � pLzykjhjiZzNhXd�� zNdLe iyp��/t�k ��d�f P |�z¡f�z�pLe�z B u@c S z {vk@f	eNh"uNz+k�i+d\fjdmpjeyl�{+d+f�z {+deLu@i*�+kreNdNl"zNhLe@b[tmh e*p[t�k � d/iyp � d��¹¸·k�imz c A hjumzm�Npjz�p P zm� z£¸ P �"t�krzWt+k�iN�yf	zL{vk@f�t+k � dkrzXeNdmpL�yf[k�i�k"zgfxlLhjimzNd"iNzgf�p"i���f"d zyfxp[tN�@pLs�k�i\zL{+d*k�imzNdLe iyp��/�mpLz�p*f�z@eLuvl"zLuNemdf"h[z {ypjzXz {gkmf��mpLz�p\k@f�u�f"d��ZzNh/cmeNh V kj�@d\k�imzNdLe c+h@�@pjzNd��XlLh"i V d�l"z+k V dZp"iN�xcNemd+f@f�uNemd}�hju@iN�Npje@b*ljhjiN�+k"z+kLh"i�f�zmhX|L}ypL~Luvf H f"d@d   � � ��pri�� I@��M | I�O P �rt�k"zW�mh�d+foi�h zWt�k�i��¸·k�iNzLc A hjuNz@�Npjz�p P zm� z£¸ºz {�dji¡krz¡fjd zyfxp"i8k�iNzNdLe i+p@�xtm�@p sxz {ypjz�l pru�fjd�f   � � ��pri��I@��M | I zNh[emd�ljh em�Xp@�@��c�{Nbyf�k@lLp@�Z� h�lLpLzykjhjivf	tmhLeZw�{gk@l�{Xz {+dLb*pLemd*k�i V hLqNd��/}mb|j}yp ~ju�f[k�i\z {�d*lLhjumegf"dZh�t\p�f�k�i�sm��d*f�zNdjc P | z\hjumz c@umz S k"t»¸1k�iNz c A h"uNzm�mpLzNp P z@��zQ¸w�p�f�i+hLz[cNemd+fjd"iNz S � �@³�K���� �@| � I ±Xh"uNzLc@uNzyf	z {�d�frzmh eNd �/c@{mbgf k@l p��[� h�l pjzykjhji�f�p"i��k�i��md �+k�i�s\k�i�t@h e � pLz+kLhji S t@h eZw�{�d emd\lLh"i V dNl"z+k V d[p"iN�xcNeNd�f@f�uNeNd�}+hju�i��mpLe@bljhji���k"z+kLhjivfowNd eNd/eNd�~ju+d�frzNd �/}NbW|j}ypL~Lu�f S zNh¹¸¼{NbLc+d e A � d+f�{�cNz P zm� z£¸ P �"tZzL{+dt�k ��d½¸1k�imz c A hjumzm�mpLz�p P z@��z£¸¾w�p�f�cNemd+f"djiNz S z {�dji�pjz*hjuNzLc@umzx� �@³�K@� � �@| ��I ±Zh"uNzLc@uNzyfzL{+d � h�frzZemd�ljdjiNz*k�iNzmd eLc+hm��pLzmd�� V p@�ru+d+fxk�i\z {�dW�@pNfrz¡frzmdjc\t@h e[c�h zNd"iNz+k p@�dLe@eNhLe�l�{�d�l�qgk�iNsWp"iN�xc+h�frz B p"i+p@�Lbyf�k@f P �mh zNd[zL{ypjz¿¸1k�imz c A hjumzm�mpLz�p P z@��z£¸)k@fs@dji+dLe�pjzNd���}NbXzL{+dxamb�nm|�~�frz�pri��mp@��h"i+dXk�iNzmd eLc+hm��pLzmh e�cNeNh s�eNp � k�iNz c�{NbLc+d e P t�u�f�k�i�szL{+d/� �@³�K���� �@| � I ± B smd"i+d eNpLzmd���t+kL��d^¸¼{NbLc+d e A � d+f�{�cNz P zm� z£¸Àp"iN�ZeNd tmh e � pjz@zNd ��L �I �Npjz�p\f"d zyf H fjd�d J dNl"zykjhjiW O P
  � � � H {NbLc+dLemt+kL� � P t O B@B�B@B@B�B@B�B@B@B�BK {vkmf�eNhjumzyk�i+d�cmeNh V kj�@d+f[ljhji V d�lrzyk V dxt�k � � lLhjiN�+krzykLh"i�f�pLz\�+k@f�l"emd zmdZ��hNl pjzykLh"i�fpNfZl p@����d �/}NbW|j}yp ~ju�f P ² {�dji8k�imzNdLe c+h@�@pjzykLh"iX�mpLzNp�{yp�f�}+d@d"i8k�i�c@uNz S z {gkmf�emhjuNz+k�i�dc�d emt@h e � f�pri�k�iNzmd eLc+hm��pLz+kLhji*k�i\z+k � d/}+d z w�d�dji¡f�zNhLeNd��\lLhji V dNl"zyk V dXk�i�t@h e � pLz+kLh"i

¤·Á



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

pjz[}Ne�pmlrqNd zyk�i�s/zyk � d�frzNpLzykjhjivf	tmhLeXz {�d[eNd�t@d emdjivljd���c@{Nbyf�k�l p@�[��h�lLpLz+kLhji H p��LeNd@p � bk�iNzNdLe c�hm�@pjzNd �Wk�i�f�cypmlLd/}mb�k�iNzLc@{mb c+dLe P t O P K {+d[emhjuNz+k�i�dXp@�NfjhXpml@lLh"u@imzgf�t@h eXz {�d��kmf�c+pLe+k"z@b�}+dLz�w�d�djiWzL{+d�f�zNh emd���f�uNe@tNpNljdxzNd � c�d e�pjz umeNdxp"i��ZzL{+d[zmd � c�d eNpLz umeNdcmeNh V kj�@d���}mb\|L}ypL~Luvf[k�i\zL{+d�f�u�}NemhjuNz+k�i�dWl p��@� P   � � �\p �m�"u�f�zgf	zL{+d*lLh"i V d�l"z+k V dt�k � � lLhjiN�+krzykLh"i�f H {+d@pLzXz�e�p"ivf"t@d e*ljh@d t@t+k�l@kjdjiNzXp"iN�Wd�t@t@d�lrzyk V d\f k�imqWzmd � c+d eNpLzLuNeNd OzmhWpNl@ljhju�iNzXt@h eXz {�dXd�t�tmd�lrzWh�tZzL{+dxw�p@�@��zNd � c+dLe�pLzLuNemdx�+k"t@t@d eNd"ivljd£¢
f�k�i@q K ? w�p@�@� A zmd � c ¦ eNd�ljh V d e@b A d"iNz {+p@�rcNb£¸ G w�p@�@� A d"iNz {+p@�rcNb
{vlLh�d�t ? {glLh@d tQ¸ ¦ H w�p@�@� A zmd � cD¸ G w�p@�@� A d"iNz {+p@�rcNb£¸ O

¦ H w�p@�@� A d"iNz {+p@�rcNb G w�p@��� A zmd � c O
¦ fr~�e@z�Â H eNd t A zmd � c�¸ ¦ emd�t A V k@f�l O/G½H emd�t A zNd � c ¦ emd�t A V k@f�lÃ¸ O�Ä

|N�@�xzmd e � f[lLpLe@e�byk�i�sWp^¸ÅpLemd[zyk � d B k�imzNd eLc+h@�@pLzmd��Xfrzmh emd�� V p@�"u�d+fp"i��\p��@�Zd@��fjdWkmf/�mdLzNd e � k�i+d��xt�emh � |j}yp ~ju�f��mpLzNp�cNeNh V k"�md��\k�i\z {�d*l p��@� P¤ kmf lLh�f�k"z+kLd�f S V pLe+kLh"u�f�d"iNz {+p@�rcvkLd�f�pri��Zzyk � d*k�iNzNdLe c�hm�@pjzykjhjiZtNpNlrzNhLegfpLeNdZ�@d zmd e � k�i�d���}mbZamb�nm|@~Xp"u���k ���Nk pje@bxeNhjumzyk�i+d+f H fjd�d J dNl"zykjhji\� P  O P
K {+dWp"}�h V d\lLhLe@eNdNl"z+kLhji�kmf�}+p�fjd �Whji�pxemd�tmdLeNd"ivlLd[djiNzL{yp��"cNb\lLh"ivlLd"cNzWh t{�dmpLz[z@e�pri�frtmd e S z {�d emdj}Nb[z�pjqyk�iNsWpNl�lLhju�iNzZh�t[i+h"i B �mk�i�dmpLe+k"z+kLd+f�k�i�f�c+dNl@k"t+k@l{�dmpLzyf�h�tXsmp�f"d+f	wgkrz {Wzmd � c+d eNpLzLuNeNd P K {+dWlLh e�eNdNl"zykjhji�k�ivlL�"uN�md+f�z {+dXd t@t@d�l"zyfh t[w+p@���xzNd � c+dLe�pjz uNemdxh"i¡��h�lLp@�xtm�"ugkj�Z�@dji�f k"z�b\p"iN� V kmf lLh�f�k"z�b P
² {+d emd�i+h*k�iNzmd e c�hm��pLzykjhjiX�NpLzNp�{ypNf�}+d�dji\eNd@p � S   � � �8frzmh emd+f	zL{+d/c@{mbgf k@l p��� h�l pjzykjhji S dm� d � d"iNzxi�u � }+d eWp"i���k�iNzmd e c�hm��pLzykjhji/c+hNk�iNz/i@u � }+dLeWtmh eXdmpNl�{8l p��@�f"h[z {ypjzXz {gkmf[k�i�tmhLe � pLzykjhji�l p"iX}�d/u�f"d��ZzNhZs@dji�d e�pjzNdXk�iNzmd eLc+hm��pLz+kLhjiX�Npjz�pt@h e*p*f�u�}�f"d�~Lu�djimz[eNd�frzNpLe@zXh�tZz {�d�fLp � d[e u�i P
I@��M | I¹H {mb c�d e�� hmpL� P t O B�B@B@B�B@B�B@B@B�B@BK {vkmf�eNhjumzyk�i+d�cmeNh V kj�@d+fZf�uNemtmpNljd�cNemd+f@f�uNemd V p��"u�d+f[k�iNzNdLe c�hm�@pjzNd �\k�i\z+k � d*k�izL{+d�fLp � d/w�pLb*pNf   � � �*d���lLdjcmzxi+h*ljh e�eNd�lrzykjhjiWt@h e¡f�uNemtmpNljdxzNd � c+dLe�pjz uNemdWk@fprc@cNemhjcmeyk pjzNdxh eXeNd ~Lugk"eNd � P |yf	wyk"zL{   � � � S w {+dLeNd�i�h*k�iNzmd eLc+hm��pLz+kLhjiX�Npjz�pWk@fp V pNkL�@pr}y��d S I@��M | I p@�Nfjh[emd�lLhLem�+f	z {�dW��h�lLpLz+kLhjivf�pri���k�iN�md �+k�iNsZh t\p@�@�\lLp@����fzmh*k"z � pL�md/}mbW|L}ypL~Luvf	zNh/}�dW�@pLzmd e\h"uNz c�uNzXt@h e[uvfjd/}Nb�k�iNzLc@{NbLc+dLe P tWk�is@dji+dLe�pjzyk�iNs*f�cypLz+k p��Wk�imzNd eLc+h@�@pLz+kLh"iX�mpLz�p P

¦ � MjK@� ¢§��iXu�f k�iNs[amb@n@|@~ S p@����u@ivkrzgfouvfjd ��k�i\z {�dXd+f�z�p"}+�Nk@f�{ � djimzZh tX|L}ypL~Luvf � h �mdm�Nf� u�f�z[}+d�f�z@eyk�l"zN�Lb J P � P ¨ p@���X��d"i�s�zL{�f � u�f�z[}+d*k�iW� �@K �m�NJ S p��@� � pNf@f"d+f[k�i©v� �NM �L� | � J S p@�@�xz+k � d+f[k�i JL�N�@M � I+J S p@�@�xzmd � c+d eNpLzLuNeNd�f � u�f�z[}+d*k�iW© �@��¤ �r� J Sp"i���f"hXhji P
Jj�N�LK � M �\� P �[|L� ³ � ��� �r| � �/am��nm|N� �+M � K ��� ��J B@B�B@B@B�B@B�B@B@B�B@B�B@B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B
K w�hWpL�@�+krzykjhjiyp��   h e@z�e�pri B���� t�k ��d�f�h�t�f�u@}meNhjumzyk�i+d+f�pLemd*k�ivlL�"uN�md��/wgk"zL{Wz {�dWp"}�h V demhjumzyk�i�d+f/k�i*z {�d/}@u@iN�N� dxz {+pLz�k@fZlLh � cvkL��d��/wgk"zL{*|L}+p ~Luvf P K {�d b*pjeNd£¢

¥�Æ



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

{mb c+dLe@z+k � d P t B@B@B�B@B�B@B@B�B@B�B@BK {vkmf�eNhjumzyk�i+d\k@f�cyp�f�fjd �\pxzyk � dWpLe@sLu � djimz/}Nb   � � ��p"i�� I@��M | I pri��X�mdLzNdLe � k�i+d�fw {ypLz�frzNhLeNd �Zzyk � d[�Npjz�p�c�h�k�imzgfo}me�pmlrq�dLzZz {+pLzZz+k � dWp"i��[w {ypjz�k�iNzmd eLc+hm��pLz+kLhjitmpNl"zmh eyf	zNhWprc@cy�jbZzNh[zL{+d/cmeNd+f�f�umeNdXpri���lLh"i V d�l"z+k V dx�Npjz�pZpjz*dmpNl�{8frzmh emd��z+k � d�c+h�k�iNz P
{mb c+dLeyl�uNe V P t B@B@B�B@B�B@B@B�B@B�B@BK {vkmf	t+k � d*lLh"iNz�pmk�ivf	z {meNd@d/eNhjumzyk�i+d+fow�{vk�l�{¡ljhjimz�pNk�iZc+h@�LbLi+h � k p��/t+krzgf�t@h ezL{+dXdjimz {+p@�"cmbWpri��X��bLiyp � k@l V kmf lLh�f�k"z�bXh t\pNk"eWs�k V dji\zNd � c�d e�pjz umeNd S p"iN�zL{+d[zNd � c�d e�pjz umeNd/h�t*pNkreWs+k V dji¡krzgf/d"iNz {+p@�rcNb P K {+d+f"d[�Npjz�pXpjeNd[eNd ~Lugk"eNd �t@h eXz {�d[zNd � c+dLe�pjz uNemdXljh e�eNd�lrzykjhji[cmeNhNlLd+f�f��md�f�lreyk�}�d��xtmh e   � � � H1J dNl"z+kLhji*� P � O P

Jj�N�LK � M �Wxam��nm|m�*�r� K���� n ML� | KNMj��H k�imz c�{Nb c�d e P t O ?@?�?@?@?�?@?�?@?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?
K {+dxa@b@nm|�~*k�imzNdLe c+h@�@pjzNh e H k�iNz c�{NbLc+d e P t O s@dji+dLe�pjzNd+foz {�d*k�iNzmd eLc+hm��pLz+kLhjiZ�Npjz�p[t�k ��d¸·k�imz c A hjumzm�Npjz�p P zm� z£¸Çt�emh � p�f"d eykjd+f�h t�k�i�c@uNzZt+k � d+f P K {vkmf/h"uNzLc@uNzZt+k � d*kmfXf"hju�sj{Nzpjz\d V d e@b[e u@i�h tW|L}ypL~Luvf G a@b@n@|@~ P �"t�k"z�k@f�tmhju�i��[zL{+d"i S p�i+hLe � p@�/eLu@iWwgkL�@��cmeNh�ljd@d � P�rt�k"z�k@f�i+h zWt@hju�i�� S z {+dZ|j}ypL~Lu�f G a@b@nm|�~/wyk �@��e u@i*t@h e*p�f�k�i�sm��d*f�zNdjc*p"i��ZzL{+d"ih"uNzLc@uNzWp[t+k � d*l p��@��d �¹¸F{mb c�d e A � d�f�{@cmz P zm��zQ¸¾w�{vk�l�{¡ljhjimz�pNk�i�f	zL{+dW� h�l pjzykjhji�f	h�t\p��@�c�h�k�iNzgf	�md�t�k�i�d��/}mbW|L}ypL~Luvf/p�f�emd�~Lugk"e+k�i�s�cNeNd�f@f�uNeNd[p"iN� G hLe�lLh"i V d�l"z+k V dxt+kL� �k�i�t@h e � pLz+kLhji P
K {+d*k�iNzNdLe c�hm�@pjzNhLexemdmp �+fZk�iÈ¸¼{Nb c�d e A � d�f�{�cNz P zm� z£¸Àp"iN�\p*fjd e+kLd�f�h�tX�mpLz�p[t�k � d+fw {vk�l�{Z{+p V d/}�d@d"iÈ¸Fcypjegf"d��Q¸Àt�emh � z {�d�krexiypjzyk V d �   I fjh"uNeyljd[tmhLe � pLz�k�iNzNhWp*f k � cy��da@b@n@|@~ B iypjzyk V d/t@h e � pLz S wgkrz {�h"i+d[zyk � d�c�h�k�iNz[c+dLeWt+kL��d P K {�d+f"d�cypjegfjd �Z�Npjz�p[t�k ��d�fpjeNd�f�zNh emd��*k�i�p�f�u@} B ��k"eNdNl"zmh e@b[h�tZzL{+dZ|j}yp ~ju�f	eLu@i*��k"eNdNl"zmh e@b\l p��@��d �¹¸1k�iNzLc A t�k � d+f G ¸pri��x{+p V d/z {+dZt@hm����hLwyk�iNs/iyp � k�iNs*lLh"i V djiNz+kLh"i�f�w�{+dLeNd ³�³@³@³ kmf[p[tmh"uNeW�+k"s+krzz+k � d*k�i��@d��¿¢

cmeNd+f�f�umeNdxt�k � d k�iNzLc A cmegf ³@³@³�³ P zm��z
{�dmpLzZtN�"uN�Xt+kL��d k�iNzLc A ~���z ³@³@³�³ P zm��z
w�p@�@��zNd � c+dLe�pLzLuNemdxt+kL��d k�iNzLc A w@z c ³@³@³�³ P zm��z
zmh z�p��/zNd � c�d e�pjz umeNd ¦ t+kL��d k�iNzLc A z�z c ³@³@³�³ P zm��z
f�z�pLz+k@l�zmd � c+d eNpLzLuNeNd ¦ t�k � d k�iNzLc A f�z c ³@³@³�³ P zm��z

Â ¦ �mh zNd/z {ypjzXz {�d[zNh zNp@�Zpri���f�z�pLz+k@l�zmd � c+d eNpLzLuNeNd�foemd�t@d e@emd��[zmh/{+dLeNdWpLemdZtmhLeXz {+dtm��hjw�p �m�@pNljdjiNzxzNh[zL{+d�f�umemtmpNlLd�}@uNz\h"uNzyf�kj�@dxz {�d/}+h"u@i��mpLe�bW�@pjbNdLe P K {+d�fjd V p@�ru+d+fpjeNd/uvfjd��xzNh\p"c�cy�LbWpxeNd�ljh V d e@bXdjiNzL{yp��"cNb*lLh e�eNdNl"zykjhjiZzNh/{+d@pLzXtm�"uN�md+fow�{+dLeNd[zL{+d|j}ypL~Lu�f B ljh � c�uNzmd���w+p@���/zNd � c�d e�pjz umeNdx�@d V k pLzmd+f�t�eNh � z {�d*k�iNzmd eLc+hm��pLzmd���w+p@���zmd � c+d eNpLzLuNeNd[p�f��@d+f�lreyk�}+d��Wk�i J d�l"z+kLh"i�� P � P J dNl"z+kLhjiW®X�md+f l"e+k�}+d�f�{�hLwWz {�d+f"df�z�pjzyk@l/p"i��Zzmh zNp@�/zmd � c�d eNpLz umeNd V p@�ru+d�f/pLemd[z@b cgk@lLp@�@�jbZt@hju@iN� P Ä

¥,¤



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

� pNl�{�h�tZz {�dWp"}�h V dxt+k � d B z@b c�d+f/lLhjimz�pmk�i�f�p[�NpLzNp[t+kjdm� �[�md�t�k�i�d��Wpjz*p*f�k�iNsN� d/c+h�k�iNzk�i\zyk � dWp"iN�\pLz*priNb[i@u � }�d eWh txc+h�k�iNzyf[k�i�f�cypNljdZ�md t+k�i�d��Wk�i H � S b SRÉ O lLh@hLem��k�iypjzNd�f PJ d�lrzykLh"i* P �	�md�f�l"e+k�}�d+f�zL{+dxa@b@nm|�~ B iypLz+k V d/t@h e � pLzZemd�~juvk"emd��Xh tZz {�d+fjdxt+k � d+f PK {+dxa@b@nm|�~*k�imzNdLe c+h@�@pjzNh exeNd@p �yfxk�i�p@���Zh�tZzL{+d+f"dZt+kL��d+f�p@��h"i�sxwyk"zL{�fjh � d[zyk � k�iNsk�i�t@h e � pLz+kLhjiXt�emh � f�z�p"iN�Npjem�*k�i@c@umz\p"iN��k�imzNd eLc+h@�@pLzmd+f�p@�@�xh�tXz {�dWp"}+h V d[�mpLzNp[t+kLd@� �+ff�cypjzyk p��@�jbXhjimzNh[zL{+dW��hNl pjzykLh"i�f�cNeNh V k"�md���}NbW|L}+p ~ju�f G amb�nm|@~Xk�iÈ¸¼{NbLc+d e A � d+f�{�cNz P zm� z£¸t@h e\d@pNl�{Xzyk � d/c+hNk�iNz P K {+d�f�cypLz+k p��x�+k@f�c+h�f�krzykLh"iWh t[c+h�k�iNzyf�wgkrz {vk�i*dmpml�{*h tXz {+dpr}+h V d[t�k ��d�f�i+d�d��/i�h z*p s eNd�d P
K {+d�f�cypLz+k p��Wk�imzNd eLc+h@�@pLz+kLh"i�k@fZl pLe�eykjd��Xh"uNz[u�f k�iNsWp"iXu�i�frz�e ugl"z umeNd �^¸1lL��h"u��xwNd�kjsj{Nz+k�i�sÊ¸f l�{�d � d P ��i*z {gkmfZf l�{+d � d S tmhLe\dmpNl�{*|L}+p ~Luvf��md�f�k"sLiypjzNd �X��hNl pjzykLh"i H � A cmz S b A cmz SRÉNA cmz O��kjt�tmd emdjimz�f�u�}�f"d zgf�h�tZz {�d*lLh � cy� d zmd*fjdLz\h�t �   I B �md+f kjsjiypLzmd��	c+hNk�iNzyf/pLemdXd��mp � k�i+d � P
  h eXzL{+dX� B z {8f�u@}vfjd z S w�{gk@l�{X{yp�f�� A � � d � }+d e/c+h�k�iNzyf S d@pNl�{Xc�h�k�iNz H k ? � S � A � O{+p�fxpri8k�i V d eyfjd*fr~LuypjeNd[��kmf�z�p"iglLd�w�d�k"sL{mzWsmdji�d eNpLzNd �D¢

�@�m� A k ? H � A k B � A cNz O@Ë ���bN� A k ? H b A k B b A cNz O@Ë �� É � A k ? H ÉmA k BZÉNA cNz O@Ë �
�+k@frz A k ? � pL��Â1� P d B ��� S fr~�e�z H �@�m� A k�ÌW��b�� A k�ÌX� É � A k OrÄ
w�dNkjsL{mz A k ? � G ÂÀ�+kmf�z A k ¦ f�u ��� pjzykLh"i A k ? � S � A �/Í¡� G ��kmf�z A k�Î Ä

|m��h"i�sxwyk"z {\zL{+dxwNd�kjsj{Nzyf�tmhLe*p@�@�	c+h�k�iNzyfZk�i\z {�dX� B z {8f�u@}�f"d z S k�imzNd eLc+h@�@pLzmd��x�NpLzNpt@h eXzL{+dZ|L}+p ~ju�f��@d+f�k"sLi+pLzNd ��c�h�k�imz�kmf�s�k V djiX}NbD¢
t A k�iNzLc ? f�u �@� pjzykjhji A k ? � S � A �/Í/w�dNkjsj{Nz A k ¦ t A k[Î

aNhLwNd V dLe S i+h z*p��@�*f�u@}�f"d zyfocNemh V k"�mdXp[s@h@h �\p"c@cmeNh �+k � pLz+kLhji P   h eXzL{+d/}+d�frzZemd+f�uy�LzyfzL{+d�f�u@}�f"d z � u�f�z�k�ivlL�"uN�md �L �I B c+hNk�imzgfow {vk�l�{X}NeNpNl�q�d z[z {+dx|L}ypL~Luvf B �@d+f kjsLi+pLzmd��	c+h�k�iNzyf P��zXz ume i�f�hjuNzXzL{ypjzXz {vk@fZl priX}+d*l�{�d�l�q�d���u�f�k�i�s[zL{+dXhLeykjs�k�i+p@�/|j}ypL~Lu�f�c+h�k�iNzyfH � A cNz S b A cNz SRÉNA cNz O S z {+d�f�u@}vfjd z � d � }+dLegf S z {+dNk"e[wNd�k"sL{Nzyf S p"i��\� h�lLpLzykjhjivf P ² {gk@l�{�d V d ef�u@}vfjd zZs+k V d+f	zL{+d � k�ivk � u � k�imzNd eLc+h@�@pLzmd��\f�cypjzykLp@�/��kmf�cy�@pmlLd � djimz H �+kmf�cy� A � O kmf�zL{+d}�d+f�z¡f�u@}vfjdLz P K bLcvk@lLp@���Lb S kjtZzL{vkmf���kmf�cy�@pmlLd � djimz\k@f É d emhxz {�dji\zL{+d/c+hNk�imz�kmf}me�pmlrq�dLz@zmd�� S dm�Nfjd\krz�kmf	}NeNpNlrqNd z�zNd��Wk�i�p�c+�@p"i�d[z {+pLz�k@f��+kmf�cy��pNlLd �*k�i�pri�h e�z {+h smh"iyp@���k � dji�f kLh"i P
� A l�{mq A � ? f�u ��� pLz+kLh"i A k ? � S � A �/Í[wNd�k"sL{Nz A k ¦ � A k[Îb A l�{mq A � ? f�u ��� pLz+kLh"i A k ? � S � A �/Í[wNd�k"sL{Nz A k ¦ b A k[Î
ÉNA l�{mq A � ? f�u ��� pLz+kLh"i A k ? � S � A �/Í[wNd�k"sL{Nz A k ¦ ÉmA k[Î
�+k@f�cy� A � ? fr~�e�z HXH � A l�{mq A � B � A cNz OmË �Ì H b A l�{mq A � B b A cNz OmË �Ì H ÉNA l�{mq A � BZÉmA cNz OmË � O

¥D¥



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

��z�kmf�c�h+f@f k�}+��dxzL{ypLz � h emd[z {+p"i�hji�d�f�u�}�fjdLz[wgkL�@�xs�k V d[z {+d�fjp � d � k�igk � u ���kmf�cy�@pmlLd � djimz S k�iWw {vk@l�{8l pNfjdxzL{+d�f�u�}�f"d z[wyk"z {�f � p��@��d�frz � dmpri*�+k@frz�privljdt eNh � z {+dx|L}ypL~Luvf B �@d+f kjsLi+pLzmd��	c+h�k�iNz�k@fXfjd@��d�lrzNd �Zt�emh � zL{+d+f"d¹¸Rz+kLd��Ê¸�f�u�}�f"d zgf P
K {+dWpr}+h V d*fjd@��dNl"zykjhjixcNeNhNlLd�f@f	emd�~Lugk"emd+f	zL{ypLz[z {+d/uvfjdLe�l�{+h�h+f"dxz {�d�f�k É dXh�t� A � H � A � ? � S p*lLhjivfrzNp"iNz O pri��[� P K {�dx�¡l ��h�fjd�frz �L �I B �md�f�kjsjiypjzNd��	c+hNk�imzgf	zmh[z {+d|j}ypL~Lu�f B �@d+f�k"sLi+pLzNd ��c+h�k�iNzyf/pLemd/u�fjd �\p�f�zL{+d/c+h�hm�xt eNh � w�{vk�l�{W� A ��f k É d ��f�u�}�fjdLzgfpjeNd*l�{+h+f"dji�pri��Wd V p@�ruypjzNd��Wk�i\zL{+dWp"}�h V d/cNeNhNlLd�f@f P
K {+d/uvfjd e�f�{+h"uy�L��fjdm� d�lrzZ�¡fjh[zL{ypLz�krz[cNemh V k"�md�f�dji�hju�sj{ �   I B �md+f kjsjiypLzmd��	c+hNk�iNzyfzmh/cNemhjc+dLe��jbx}NeNpNlrqNd zXp"i�|L}+p ~Luvf B �md+f kjsjiypLzmd���c+hNk�imz P K {vk@f	eNd@�@pjzNd+f�zNh[z {�d�frz�e uvlrz umeNdpri��X��k � d"i�f kLhji+p@�mk"z@b[h�tZzL{+d �L �I B �md�f�kjsjiypjzNd��xhj}��@dNl"z P   h eXd��Np � c+��d S tmh e*pxz w�h��k � dji�f kLh"iyp@� �   I hj}+��d�lrz�f�umemtNpmlLdXlLhjivf�k@frzyk�i�s[h�tW~Lu+p ��e+k ��pLzNdLe�p���f�z {+d"iW�8f�{�hjuy�L�d ~Lu+p@�x®XzNh/cmeNh"c+d eN�Lb�}Ne�pmlrqNd z\priNbWs+k V d"iXc+h�k�iNz P   h e*p�f�umemtmpNlLdWlLhjivf�k@frzyk�i�s[h�tz�eykLp"i�sm��d�f S zL{+d"i\�¡f�{+h"uy�L�Xd�~juyp@�x P   h e\h"i+d B �+k � djivf�kjhjiyp��x�mk�i�d/}+hju�i��mpLeykjd+f	hjiz w�hZ��k � d"i�f kLhji+p@�/hj}+��d�lrzgf S z {�dji\�¡f�{�hju+� �Xd ~Luyp��X� P ��iNzmd eLc+hm��pLz+kLhjiZtmhLeXz {meNd@d��k � dji�f kLh"iyp@�Xf�c+pNlLd�f[l priX}+d/u�i��mdLe@zNpjq�d"i�k�iXcNeyk�ivl�k�cy� d�}�uNz*pLemd/i+hLzXeNd�~juvkreNd��[tmh euvfjd*k�i\z {vk@fZlLh"iNzNd ��z/w�{+dLeNdXh"iy�LbXhji+dWpri��Zz w�hZ�+k � d"i�f�kjhji+p@�Wf�uNe@tNpNljd+f�pLeNdc�h+f�f�k�}+��d/tmh eXz w�hWpri��Zz {meNd�dZ�+k � djivf�kLh"iyp��/h"}+�@dNl"zyf P

Ì B�B@B�B@B@B�B@B�B@B ÌC G
C h G Ì Ì B�B@B�B@B@B�B h B@B ÌC G G EC G G EÌ B�B@B�B@B Ì G h EÌ B@B�B@B�B@B@B Ì

��i8l�{�h@h+f k�iNs[z {�d¹¸Fc+h�hm� B f�k É dT¸Ç� S z {+d/uvfjdLe � u�f�z�lLh"i�f�k"�mdLe[z {+pLzXzL{+d�fjd@��dNl"zykjhjicmeNhNlLd+f�f�wgkL�@�[d �Np � k�i�d/� B l�{�h@h+f"d B �*lLh � }gk�iypjzykjhji�fozNhZt�k�i��xz {+dXh"cNz+k � p��\f�u�}�f"d zh t �   I B �@d+f kjsLi+pLzmd��	c+h�k�iNzyf�tmhLe ¦ dmpml�{ ¦ |L}+p ~Luvf��md�f�k"sLiypjzNd �X��hNl pjzykLh"i P K {gkmfZlLp"i}�d V dLe@b�lLh�frzN�Lb�k"t[�¡kmf[pX�@pjemsmd�i@u � }+dLe P M i\z {�dXh zL{+d e/{yp"iN� S f"h � d �  �I B �@d+f�k"sLi+pLzNd �s@d@h � d z�eykjd+fowyk"zL{X{vkjsj{y�jbxi+h"i B u�ivk"tmh e � f�cypml@k�iNs*l pri\eNd ~LuvkreNd[~juvkrzNd[��kmfrzNp"imzxc+hNk�iNzyfzmhWp �@d�~Lu+pLzmdm�Lb�}NeNpNlrqNd z�f"h � dZ|L}ypL~Luvfoc+hNk�iNzyf H f"d@d�}�dm� hLw O P
Ì B Ì B Ì B Ì B Ì B Ì B Ì B Ì B@B@B�B@B�B@B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B�B�B ÌCXC\CXCWCXCWCXC h CÌ B Ì B Ì B Ì B Ì B Ì B Ì B Ì B@B@B�B@B�B@B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B�B�B Ì

��i\z {�dWp"}+h V d�c�h@hLe��Lb�f�cypmlLd � �  �I B � d+f�{ S k"t[�¡kmf[��d�f@f	zL{yp"iÏ���[z {�dji\z {�dZ|L}+p ~Luvfc�h�k�iNz H ¸UhÊ¸ O wgkL�@�xtmpNk �xzmh/}+d/}me�pNl�q�dLz@zNd � P �rz�k@fZl � dmpLe[z {ypjzXz {�d�fjdm� d�lrzykLh"i\h t��pri��Z�WeNd ~Lugk"eNd�fxlLpLeNd tLu+�/z {�hju�sj{NzWh"i\z {�d/cypLe�z\h�tZzL{+d/u�f"d e\pri��xc�h zNd"iNz+k p@���Lb� h emd[z {ypri*hji�dWpLz�zNd � cNzmd��xeLu@iWwyk"z {8k�iNzLc@{NbLc+dLe P t/zNhZs@d z*p[smh�h���k�iNzNdLe c�hm�@pjzykjhjif"hm�ruNzykjhjiWd V dLe@b w�{+dLeNd P
K hWp�f�f�kmf�z�k�i\zL{vk@f�cNeNhNlLd�f@f���kmf�c+�@pmlLd � djimz B l�{+dNlrq[hjumz c@umzXt+kL��d�f/pLemdxwmeykrz@zmdji\t@h e

¥1¬



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

d@pNl�{ V pLe+k pr}y��d[p"iN�Zzyk � d*k�iN�md��XpNl@ljh e@�+k�iNsxzmh[z {+d*ljhji V djimzykjhji�l�{mqyk�iNzLc A cNegf ³@³�³@³ P zm� zt@h e[cmeNd+f�f�umeNd H p"iN��fjhXhji O k�imzNh[z {�d*k�imz c A t+kL��d+f��+kreNd�lrzNhLe@b P K {+d�fjd[zNd ��zXt�k � d+fljhjimz�pNk�i�pX�Nk@frz\h tX|L}ypL~Luvf B �@d+f kjsLi+pLzmd���c+hNk�iNzyf�wme+k"z�zNdji*p�f�� A cNz S b A cNz SÐÉNA cNzxtmh@�@��hjw�d �}mbXz {�d*k�iNzmd eLc+hm��pLz+kLhjiZ�+k@f�c+�@pNljd � djiNz H ��kmf�c+� A � O lLp@�ml�uy��pLzmd��[t@h eXzL{+d�f�u�c@c�h+fjd �h"cNz+k � p��\f�u�}�f"d z\pri��Zz {�djiWzL{vk@f V p@�ru+d�i�h e � p@�mkmf"d���}mbWz {+d �  �I B �@d+f�k"sLi+pLzNd � � dmpriXc+h�k�iNzf�cypml@k�iNs/i+d@pLeZzL{ypjz*��h�lLpLz+kLhji P K {vk@fx�@pNfrz�ljhm�"u � iZcmeNh V kj�@d+f	zL{+d � h+frz/u�fjd tLu+�� dmpNf�uNemd P |N�@��c�h�k�iNzgf[f�{+h"uy�L�x{yp V dXp[eNd@�@pLz+k V dx�+k@f�c+�@pNljd � djiNzZh�tW� P �@�y�	h e*� d+f�f S}�uNz[cmeNd�t@d e�e�p"}+�Lb\l ��h�fjdxzmh � pml�{vk�i+d É d emh P
J k�iglLd �L �I B �md�f�kjsjiypjzNd��/t+kL��d�fxpLeNdxt�eNd�d[zNh/{+p V d*ljh � cy��dLzNd@�LbZ��kjt�tmd emdjimzZsmd�h � d z@e+k@l��kmf�c+h+f k"z+kLhjivf�t eNh � hji+dWpri+hLz {+dLe S k"z¡kmf�i�d�lLd�f@fjpLe@b[tmhLeXz {+d/uvfjdLeXzNh�f�c�d�l�kjt�b��kmf�zyk�igl"z/�¡pri��Z� V p@�"u�d+f�t@h e\d@pNl�{�f�uvl�{*t+k � d P K bLcvk@lLp@���Lb S z {�dZ�NpLzNp½¸Fc+pLeyfjd eQ¸cmeNh s�e�p � f H fjd�d J dNl"zykjhji\® O p V pNk ��p"}+��d�wyk"zL{\z {+dxa@b@n@|@~�f"h�t�z w+pjeNd[��kmfrz�eyk�}@uNz+kLh"icmeNh � cNz[z {+d/uvfjdLeWtmh e[z {+d�fjd V p@�"u�d+f/pNf�z {�d bXeNd tmhLe � pjz �L �I �Npjz�p[t eNh � �+kjt�tmdLeNdjimzf"hjumeylLd�f[k�imzNhxzL{+dxa@b@nm|�~ B iypLz+k V dxtmhLe � pLzZemd�~Lugk"emd���}mbWz {+dWk�iNzLc@{mb c+dLe P t�cNemh�s e�p � P
K hWp V h�kj�\k�iNzmd eLc+hm��pLz+kLhjiX�+k"t@t+k�l�u+�Lzykjd+f�z {�d�f�uNe@tNpmlLdZh tZz {+d �L �I B �md t+k�i+d��[hj}��@d�lrzf�{+h"uy� ��i+h � k�i+p@�@�jbWpLs�eNd�dxwgkrz {WzL{+dZ|L}+p ~ju�f B �md t+k�i�d��Wf�umemtNpmlLd S w�{gk ��d\f�uNe@tNpmlLd��kmf l"eNdLzyk@fLpLz+kLh"i�f�wgk ����iypjz ume�p@���Lb V pLe�b P ��i*smd"i+dLe�p@� �  �I f�uNe@tNpmlLd � d+f�{�d+f�w {vk�l�{pjeNdZt�k�i+dLeZz {+pLzXzL{+dZ|L}+p ~ju�f B f�umemtNpmlLd � d�f�{�� dmp �Zzmh/}+dLz@zNdLe�k�imzNdLe c+h@�@pjzykLh"iWh"uNz+lLh � d+f P|j}NeLu@cNz*l�{ypri�s@d+f[k�i�f�uNe@tNpmlLd[��kmf�lreNdLzykmfjpLz+kLhjiZ�md"i�f k"z@bXh�tZz {�d �   I B �@d�t�k�i+d �[h"}+��d�l"zf�{+h"uy� ��}+dWp V h�k"�md��/w�{+dLeNd�c�h+f�f�k�}+��d P
Jj�N�LK � M �W P �oam��nm|N� B �@| K � ¤@� �r��n � K[  � ���X �M"� �N| K B�B@B@B�B@B�B@B@B�B@B�B@B@B�B@B�B@B@B B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B
K {+dZt@h e � pLzWh tZz {�d[zNd�� zWt+kL��d+f H k�imz c A cNeyf ³�³@³@³ P z@��zxd z+l O �md�f�lreyk�}�d��Wk�i\z {�d/cNemd�lLd �+k�i�sf"d�lrzykLh"i¡kmf	q i+hjw�i�pNf	amb@n@|@~ B iypjzyk V dZpri���ljhji�t@h e � f�zmhZz {+dxtmhm����hjwgk�iNs�frz�e ugl"z umeNdQ¢
� k�i�d¡�Ñ¢

�ÒÂÐk�iNzmd�s@d e Ä S �ÒÂÐk�iNzmd�s@d e Ä
��k@f�z {+d�f�u@}vfjd z�f�k É dZ�md�f�l"e+k�}�d��\k�i*z {+d�cNeNdNlLd �+k�iNs�fjdNl"z+kLhji P
�¡k@f�z {+d¹¸1fjd@��d�lrzykjhji[c�h@h@�T¸�f�k É d[�@d+f l"eyk�}+d �*k�i\zL{+d/cNemd�ljd��+k�i�s\fjd�lrzykjhji P�mh zNd/z {ypjzZ� � u�f�zx}+dZs eNd@pLzNdLeZz {+p"i�hLe\d�~Lu+p@�/zmhZ� P

� k�i�dW�Q¢
� �   I@I ÂUk�iNzmd�smdLe Ä

� �  �I�I kmf�zL{+d/i�u � }�d eWh t �  �I B �@d+f�k"sLi+pLzNd ���NpLzNp�c+hNk�iNzyf[lLh"iNzNpNk�i�d��Wk�i*z {�dt�k ��d P
� k�i�dX£¢

¥$%



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

� ³ ��ÂÐk�iNzmd�s@d e Ä S ³ � ML �  Â¼emdmp@� Ä S ³ � J � | � Â¼eNd@p@� Ä
� ³ �xkmf�zL{+d*k�i��md �Xh�tZzL{+dXd"iNz@e�b�k�i�d@pNl�{W�NpLzNpX�Nk�i+dXh�tZzL{+dZt�k ��d�w�{vk�l�{w {vk@l�{¡lLhLe@emd+f�c�hjiN�yf�zmh[z {�d ³ �xlLh�h e@�+k�i+pLzmdWk�i\zL{+dZ|j}yp ~ju�f � h��@dm� P K {�df�c+d�l�kjt�k@l pjzykjhjiXh�tZz {�d+f"d�� ³ � S � ³ � S pri���� ³ *k�iN�+k@ljd+f�p@�@� hLwgfZlLh@hLem��k�iypjzNdpL�md+f�zNhx}+d�f�wgk"z+l�{�d���}�d z w�d@d"iWz {�d �   I B �@d+f kjsLi+pLz+kLhjiXh�tZzL{+d � h��md@�@� d��f�uNemtmpNljdXp"iN�Zz {+dx|L}ypL~Luvf B �@d+f kjsLi+pLz+kLhjiZh tZz {+d�fjp � d � h��@dm� P
³ � ML �  kmf�zL{+dXh t@tyf"d z�k�i � d z�eNd�fo}+dLz�w�d�dji[w�{ypjz�kmf�emdmp ��k�i\z {�dZt+k � dWp"iN�w {ypLzxwgk ����}+d/uvfjd��\pNf�z {�d ³ �xlLh�h e@�+k�i+pLzmd V p��"u�d/}Nb�k�imz c�{Nb c�d e P t P
³ � J�� | � k@fxp�f�l p���d[tmpNlrzNh e*k�iX}+dLz�wNd@djiZw�{ypjz�kmf�emdmp �\k�i*z {�dZt+k � dXp"iN�w {ypLzxwgk ����}+d/uvfjd��\pNf�z {�d ³ �xlLh�h e@�+k�i+pLzmd V p��"u�d/}Nb�k�imz c�{Nb c�d e P t P

d�s P ³ � H � O ? I | K | A � ��� �TH � ³ � S � O ¦ ³ � J � | � Ì ³ � ML @ 
� k�i�dZ®D¢

� ³ �¿ÂÐk�iNzmd�s@d e Ä S ³ � ML �  Â¼emdmp@� Ä S ³ � J � | � Â¼eNd@p@� Ä
|yf�tmhLe � k�i+dZX�md t+k�ivk"z+kLh"i�f	p"}+h V dXd �+lLd"cNzZzL{+dLb[c+d e�z�pmk�iXzmh ³ �xz {�dlLh@hLem��k�iypjzNd P

� k�i�dW¯Q¢
� ³ ¥ÂÐk�iNzmd�s@d e Ä S ³  ML �  Â¼emdmp@� Ä S ³  J � | � Â¼eNd@p@� Ä

|yf�tmhLe � k�i+dZX�md t+k�ivk"z+kLh"i�f	p"}+h V dXd �+lLd"cNzZzL{+dLb[c+d e�z�pmk�iXzmh ³ [z {�dlLh@hLem��k�iypjzNd P
� k�i�dX�£¢

� Im¤ | � ÂUk�iNzmd�smdLe Ä S Im¤NML �  Â¼emdmp@� Ä S I@¤�J � | � Â¼eNd@p@� Ä
|yf�tmhLe � k�i+dZX�md t+k�ivk"z+kLh"i�f	p"}+h V dXd �+lLd"cNzZzL{+dLb[c+d e�z�pmk�iXzmhZz {+d�mdjc�djiN�mdjimz V pLeykLp"}+��d/zL{ypjz�kmf�z {�d�f�u�}+�@dNl"zWh tZz {�dZt+k � d P ��i\zL{vkmfk�i�f�z�privlLd S I@¤�ML �  {ypNf�u@igk"zgf�eNdm� d V p"iNz[zNh[z {�dZ�md"c+djiN�md"iNz V pLe+k p"}+��de�pLzL{+dLeZz {+p"i � d z@emd+f P

� k�i�d � zNhX��Ì � �L �I@I ¢
I | K�� �r� �ÊH � O SZP@P�P[S I | K�� ��� �ÊHÐ�vO Â¼eNd@p@�Nf Ä

I | K�� ��� � k@f[p"i�pLe�e�pjb[wgkrz { � dm� d � djiNzyf P K {�d+f"dXdm��d � d"iNzgf/l pri8lLhjimz�pmk�ip"iNb/i@u � }+dLe\h�tX�+k"t@t@d eNd"iNz V pLe+k pr}y��d�f S }@uNz\h"iy�jbXz {+h�fjd�i�h � k�iypjzNd ��u�f k�iNs� ³ � S � ³ � S � ³  S p"i���� Im¤ | �»H pNf��md�f�l"e+k�}�d��Xpr}+h V d O pLeNd/uvfjd �x}NbXz {�d

¥�0



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

k�iNzmd eLc+hm��pLzmh e P M } V kLh"u�fL�jb S k"z¡kmfxpri�d e@emh eXt@h e*priNb\h�tZzL{+d�fjdXdjimz@e�bk�i���k@ljd+f�zmhx}+dW��d�f@f	zL{ypriÏ��h e\s�emdmpLzmd exz {ypri � P �rz�kmfxp���f"hWp"i�d e�eNhLetmh eWp"iNbXz w�h*k�i��+k�lLd�f	zNh/{+p V d[zL{+d�fjp � d V p@�ru+d P K {@u�f �/� u�f�z[}+dZs�emdmpjzNd ez {ypri*h e\d ~Lu+p@�xzNhZt@hjume P
�Nh zmdxz {+pLzXzL{+d emd�i+d�d��xi�h z[}+dWpriNb¡f�z@e ugl"zLuNeNd�zNh[zL{+dWpLe�e�pri�smd � d"iNzXh t�NpLzNp�c+hNk�imzgf[k�i\z {vk@f�t+kL��d�f�k�ivljdxz {�dxamb@n@|@~*k�iNzmd e c�hm��pLzNhLeZtju@ivlrzykjhji�fk�i��@djc�dji��@djimz��Lb[h�t � d+f�{�frz@eLuvlrz uNemd P

� i��Wh t   k � d

Jj�N�LK � M �W P � JLK |�� I | ��I �r��n � K*JLK�� � �LK � �@� B�B@B@B�B@B�B@B@B�B@B�B@B@B B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B�B�B�B@B@B B@B�B�B�B@B
K {+d*k�iNzNdLe c�hm�@pjzNhLe H k�iNzLc@{mb c+dLe P t O eNdmpL�yf�z+k � d�c+h�k�iNz�k�i�tmhLe � pLzykjhjiXt�eNh � frzNp"iN�NpLe@�k�i@c�uNz P K bLcvk�l p@���Lb S z {gkmf[k�i�t@h e � pLz+kLhji�kmfXf"d z\hjumz�k�i�pri8k�i�f�z@eLuvl"z+kLh"iWt+kL��dWpri��cgk�c�d��*k�iNzNh�f�z�pri��Npjem�Wk�i@c�uNz*pjzXe u@i\z+k � d P K {vk@f�t+kL��d � u�frz[{+p V d[z {+dxtmhm����hjwgk�iNsf�z@eLuvl"zLuNemd£¢
� k�i�d¡�Ñ¢
©m�  @K ���ÓÂUk�iNzmd�smdLe Ä S K � ML �  Â¼emdmp@� Ä S K � J � | � Â¼eNd@p@� Ä

©@�  @K ����k@f�z {�d/i@u � }+dLeWh�tX��kmf�lreNdLzNdxz+k � d�c+h�k�iNzyf�tmh exw�{vk�l�{ �L �I
�mpLz�pWfjd zyf/d���kmfrz H kLd P {+hjw��@pLe@smd[�@h@d�f�z {+d*k�i��@d�� ³�³@³@³ k�i\z {�dk�iNz c A cmegf ³�³@³�³ P z@��zxd z+l P t�k ��d�f�smdLzyÔ O
K � ML �  kmfxpri�h�t@t+fjdLz�k�i�f"d�lLh"i��+fo}+dLz�w�d�dji[w�{ypjz�kmf�emdmp ��k�i\z {�df�u@}�f"d�~ju+djimz[z+k � d�c+h�k�iNz*�mkmfrz+k�iNsWp"iN�[w�{ypjz�k�imz c�{Nb c�d e P t*f�{+h"uy� �emd�lLhLem�WpNf�z {�d[zyk � dZtmhLe\dmpNl�{Zc+hNk�imz P
K � J�� | � k@fxp�f�l p���d[tmpNlrzNh e*k�iX}+dLz�wNd@djiZw�{ypjz�kmf�emdmp �\k�i*z {�df�u@}�f"d�~ju+djimz[z+k � d�c+h�k�iNz*�mkmfrz+k�iNsWp"iN�[w�{ypjz�k�imz c�{Nb c�d e P t*f�{+h"uy� �emd�lLhLem�WpNf�z {�d[zyk � dZtmhLe\dmpNl�{Zc+hNk�imz P

d�s P z+k � d A V p@�ru+d H k O ? ©  @K ��� �ÊH k O ¦ K � J�� | � Ì K � ML � 
¦�¦ �NhLzNdxzL{ypjzXz {+d �  �I �mpLzNp*fjd zWt�k � d+f H k�iNzLc A ~@��zm�@���g� P zm� z[dLzyl O �mhi�h z�lLh"iNzNpNk�iXzyk � d\k�iNtmhLe � pjzykjhji P K {ypjz�k�i�t@h e � pLz+kLh"i�kmfXf�c+dNl@kjt�kLd �k�i\z {vk@fZk�i�c@uNz�frz@emdmp � P

� k�i�dW�xzNhx©m�  @K ���NÌg�Ï¢
©  @K ��� �TH k O Â¼emdmp@� Ä

©  @K ��� �ÊH k O k@f�z {+d*k B zL{\zyk � d�c+hNk�imz\djiNz�e@b�k�i�pW�Nkmf�zWh�t[©@�  �K ���WdjiNz�eykjd+f

¥1



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

� k�i�dx©m�  �K ���NÌN�½¢
©@�g� K ���ÈÂUk�imzNd smd e Ä

©m�g� K ����kmf�zL{+d/i@u � }�d eWh txi+hji B �mk�i+d@pLe\k�iNzmd eLc+hm��pLz+kLhji¹¸Ðtju@igl"zykjhjiD¸Çc+hNk�imzgf P�"tZz {gkmf�s eNd@pLzNdLeZz {+p"i É d eNh S z {�dji\zL{+d*k�imzNdLe c+h@�@pjzNh e�wgkL�@�xemdmp �\k�i��Npjz�pw�{vk�l�{Xwyk ���Xp@�@� hLw[i�hji B �Nk�i+d@pLe*k�iNzmd e c�hm��pLzykjhji[zNh/}�d/u@i��@d e�z�pjqNdjix}+d z w�d�djip �m�@pNljdjiNz[�Npjz�p*fjdLzgf[k�i*zyk � d P K {gkmf[k@f/h�t V p��"u+d�w�{+dLeNd[�mpLzNp*fjd zyfxpLemdf�cypjegf"d\k�i\z+k � dZp"i���f k � cy��dZ�Nk�i�dmpje�k�iNzmd eLc+hm��pLz+kLhji/}ypNfjd �Xhji\z+k � d/}�d z w�d@d"iz {+d � kmfZk�iyprc@cNemhjcmeyk pjzNd P   h e\d �Np � cy� d[�Lumeyk�i�sWp[tm�Nkjsj{NzZz�e�p �@d�lrzNhLe@b S hji�d� kjsj{NzWh"iy�jb[{yp V d[®W�Npjz�p\f"d zgfxpjzZwgk"�mdm�jb�f�c+pNljd��Wp��Lzykrz uN�md+f P ��i\z {+pLz�lLp�fjdk"zZw�h"uy�L� � p"q�d � hLeNd*f"djivfjd[zNhW�mk�i�dmpLeN�Lb\k�iNzmd eLc+hm��pLzmd�}+dLz�wNd@dji¡fjd zyf�}ypNfjd��hji�p@�jzykrz u��@d[hLeW��b i+p � k@l�cmeNd+f�f�umeNd P K {vkmf�tju@igl"zykjhji+p@�Nkrz@bZp@����hLwgf/p@�jzykrz u��@dZh e��b i+p � k@locmeNd�f@f�umeNdZhLe*p"imb\h z {�d e�fjp@�mkLdjimz V pjeykLp"}y� dxzNh/}�d[z�pr}@uy��pLzmd��xzmh\p@�@� hLwz {vk@f	zNhXhNl@l�uNe P
�rt[©m�y� K ����kmf É d emh S z {�djiZi�hXtLuNe�z {�d e*k�i@c�uNz�kmf�emdmpL� P M z {�d e wgkmf"d£¢
� k�i�dx©m�  �K ���NÌm^¢

©g� K �����»Â¼eNd@p@� Ä S © I � K ���ÓÂÕeNd@p@� Ä
©v� K ���N�\kmf�zL{+d�frzNpLe�zZzyk � d*k�i�f"d�ljhji��+f�h�tZzL{+dx©@�g� K ���Xemd�sjuy�@pje��jb�f�c+pNljd��k�iNzmd eLc+hm��pLz+kLhjiZtLu�ivlrzykLh"i[c�h�k�imzgf P
© I � K ����kmf�zL{+d*lLh"i�f�z�p"imz[z+k � d�f�zNd"c8k�i�fjdNlLh"i��yf�}+d z w�d�djiXzL{+dx©@�g� K ���k�iNzmd eLc+hm��pLz+kLhjiZtLu�ivlrzykLh"i[c�h�k�imzgf P

� k�i�dx©m�  �K ���NÌ@®/zNhx©@�  @K ���mÌ@®@ÌL©m�y� K ���¿¢
©v� K�¤ | �QH k O ÂÕeNdmp�� Ä

©v� K@¤ | � k@f�z {+d*k B zL{\eNdmp�� V p��"u�dXdjiNz�e@bWh tZz {�d�fjdm� d�lrzNd��\k�iNzmd eLc+hm��pLz+kLhjitLu�ivlrzykLh"iXzL{ypLz�ljhjivf�kmf�zgf	h�tZ©m�y� K ���XeNd sLu+�@pLeN�Lb*f�cypmlLd �Xdjimz@eykjd+f P
� i��Wh t   k � d

Jj�N�LK � M �X® �   IXI | K |Znm| �+J �r� � ?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?
K {+dxa@b@nm|�~ B iypLz+k V d/t@h e � pLzX�@d+f l"eyk�}+d �*k�i J d�l"z+kLh"i* P �xkmf�~Lugk"zmd[tN� d��+k�}y� d*fjh[zL{ypLz Sk�i � priNb�l pNfjd�f S hLem�+k�iypje@b[zmd�� z B t@h e � pLz�zNd �[h"uNz c�uNzXt eNh �¡�  �I ljh��@d+f�t@h e¡f�umemtmpNlLd�f[l prif k � cy�Lb/{yp V d[z {�d�f�kj�[�md+f l"e+k�cNz+k V d�{+d@p �@d e\�mk�i+d�fxp ���md��Xp"i��x}�d/u�f"d��X�+kreNdNl"z��jb P
��i�fjh � d*l pNfjd�f	z {gkmfZkmf�i�h z[c�h+f@f k�}+��d S p"iN��fjh � dWp"umzNh � pLzmd��^¸¼cypjegf�k�i�sÊ¸Yh�tZzL{+d �L �I
�mpLzNp\kmf�eNd ~Lugk"eNd �xzmh[eNdjiN�mdLe�k"z�k�imzNh/a@b@n@|@~ B iypjzyk V dxt@h e � P K {@uvf�tNpLe[z�w�h/c+pLeyfjd eyfpjeNd*k�ivl �ru��@d��\k�i*z {+dx�md�tmp"u+�Lz[a@b@nm|�~X�+k@frz@e+k�}�uNzykjhji ¨ h"i+dZtmhLe K d � c � frzXp"i��Wh"i+dZt@h e

¥�«



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

� am� � ��� | P �rz�k@f	cy�@pri@i�d��xzmh�k�iNz�eNh �LuvljdZp �L �I Ì�ÌxcypjegfjdLe�k�i\zL{+d/i�dmpLeZtLuNzLuNemd P
aNhLwNd V dLe S z {+d[zNp�f�q*h�txcypjegf k�i�s �  �I �mpLzNp\k�iNzmh/amb�nm|�~ B i+pLz+k V dXkmf�i�h z*p�cypje@z+k@l�u+�@pje��Lbh"i+dLeNhjuvf�hji�dWp"iN�Zz {+d�u�fjdLe�kmf/d"ivlLh"uNeNp smd �xzmhxwmeykrzNd[zL{+d�kreWhLw i8lLh �md B t�eNp s � djimzxzmhlLpLe�e@bWh"uNzXz {�d[eNd tmh e � pjz@zyk�i�sxtmh e[z {+dNk"e�l�{+h�k�lLdZh t �   I zNh@h@� P
K {vk@fXfjd�lrzykjhji[cmeNh V kj�@d+fZf"h � dZsLuvk"�NprivlLd[p�f�zmh/{+hLwWzmhXsmhWp"}�hjumzX�mhNk�i�sxz {vk@fZk�is@dji�d e�p��/zNdLe � f P   k"eyfrz\� d z[uvf/d��Np � k�i+dxzL{+d[eNd ~Lugkmf�krzNd�amb@n@|@~ B iypjzyk V d�t+k � d+fH p@�Nfjh*f"d@d J dNl"z+kLhji\ O ¢

cmeNd+f�f�umeNdxt�k � d k�iNzLc A cmegf ³@³@³�³ P zm��z
{�dmpLzZtN�"uN�Xt+kL��d k�iNzLc A ~���z ³@³@³�³ P zm��z
w�p@�@��zNd � c+dLe�pLzLuNemdxt+kL��d k�iNzLc A w@z c ³@³@³�³ P zm��z
zmh z�p��/zNd � c�d e�pjz umeNdxt�k � d k�iNzLc A z�z c ³@³@³�³ P zm��z
f�z�pLz+k@l�zmd � c+d eNpLzLuNeNd/t+kL��d k�iNzLc A f�z c ³@³@³�³ P zm��z

� d�lLp@�@��z {ypjz\dmpml�{*h tZz {+dWpr}+h V dZt+kL��d�f[lLhLe@eNd�f�c�hji��+f�zmhWp*f�k�iNsN� d V pLe+k pr}y��d�@d�t�k�ivkrzykjhji*pjz*p�f�k�iNsN� dxzyk � d H k�i��@d�� ³�³@³�³gO P K {�d+f"dZt+k � d+foi�d@d �xi+h z/{yp V dzL{+d�fjp � dxsmd@h � dLz@eyk�lxpLe�e�pri�smd � d"iNz�}+d z w�d�djiWz+k � d�f/h e\d V dji[}+d z w�d�dji V pLeykLp"}+��d+fpjzXz {�d�fLp � d[zyk � d P �rz�k@f�i+dNlLd+f�fLpje@bZt@h e*p��@�xzyk � d*k�i��+k�lLd�f	zNh/}�d*lLhjimzyk"sLu+h"u�fpri���f�z�pLe�zXt�emh � ���@�g� P �Nh � h emd[z {ypri �@���@� z+k � dXd"iNz�eykLd�f/pLemd�f�u�c@c+hLe@zmd�� P
K {+d/c+pLegf k�iNsXh�t �L �I B �md t+k�i�d��\f�uNe@tNpmlLdx�mpLzNp[tmh e[cmeNd�f@f�umeNd S {+d@pLzWtm�"u�� S p"iN�w�p@���xzNd � c+dLe�pLzLuNemdWf�{+hju+� �/i�h zXemd�~Lugk"emdXp"imb@z {gk�iNs � hLeNdxzL{yp"i�f k � cy��d/eNd�t@h e � pLz�zyk�i�s P
nNpLeyf�k�iNs�frzNpLz+k@lxpri��ZzNhLz�p��/zNd � c+dLe�pjz uNemd/emd�~Lugk"emd+f�pW� d V d@�[h�txu�i��@d egf�z�pri��+k�i�sZp�fzmhxw�{+pLz[c@ume c�h+fjd/z {+d�fjd V pLe+k p"}+��d�f�pLemd[zNh/}�d/c@uNz P |Zemd�tmdLeNd"ivlLd[djiNzL{yp��"cNb � dLz {+h �k@fxp"c�cy�Nkjd��[zmh � h �+kjt bx{+d@pLzWtm�"u��@d+f/pjzXe u�i\zyk � dxw�{�d eNd/z {+dZ|j}ypL~Lu�f B ljh � c�uNzmd���w+p@���tm�"uN� V pLe+kLd�f�t�emh � zL{+d V p��"u�d+f[k�iNzNdLe c�hm�@pjzNd �[t�emh � zL{+h�fjdZ�md t+k�i+d��\k�i\z {�dZt+kL��d+fk�iNzLc A w@z c ³@³@³�³ P zm��z H fjd@d J d�lrzykLh"i�� P � O P K {+d*k�imzNdLe c+h@�@pjzNd���zNhLz�p��Xp"i��*frz�pjzyk�lzmd � c+d eNpLzLuNeNd�f�pjeNd/uvfjd��[wyk"zL{\z {+dWk�iNzmd eLc+hm��pLzmd��Xpri��X|j}yp ~ju�f B lLh � c�uNzNd �	w+p@���zmd � c+d eNpLzLuNeNd�fozmhWd V p��"u+pLzNd�eNd tmd emdjiglLd[d"iNzL{yp@�rcvkjd+f�pri��Zemd�tmdLeNd"ivlLd/zNd � c+dLe�pLzLuNemd+f P� pLz+kLh+f�h�tZeNd tmdLeNdjiglLd V p@�ru+d�f��md e+k V d��[t eNh � |L}ypL~Luvf B ljh � c@uNzmd��[p"iN��k�iNzmd eLc+hm��pLzmd��f"hjumeylLd�f/pLemd/u�f"d��[zmh � h���kjt bXz {+dWlLhji V dNl"zyk V d	{+dmpjzWtN�ru���lLh�d�t�t+k@l�kLd"iNz�u�fjd �\pLzd@pNl�{*|L}ypL~Luvf	zyk � d*f�zNdjc P
K h[z {gkmf/djiN� S zL{+d�f�z�pLz+k@lxpri��Zzmh z�p��xzNd � c+dLe�pjz uNemd+f�i+d�d��ZzNh/}�d[eNd"cNeNd�fjd"iNz�pjzyk V dh tZz {�dZtN��hjw�pLzXzL{+dXd���smdZh tXz {+d�}+hju�i��mpLe@bW�@pLbmd e P M } V kjhjuvfL�Lb S zL{+d�frzNpLz+k@lxpri��zmh zNp@�/zmd � c�d eNpLz umeNd�f�pLemdXd�~juyp@��eykjsj{Nz\pjz�p"iNb V kmf lLh"u�fZf�uNemtmpNljd P J h � d �   Ix� dLz {+h �yff"hm� V d[t@h e*p"i8k�i V kmf�l�kj�Ztm��hjw�p"i��xz {+d"i�p"c�cy�LbWp"c@cmeNh �+k � pLzmd�{+d@pLzXz�e�p"ivf"t@d eljh e�eNdm��pLz+kLhjivf�pLt�zmd eXz {�dZtNpml"z H d�s P K d � c � f�z O P ��i\z {gkmfZk�ivfrzNp"ivljd S zNh zNp@�Zpri��f�z�pjzyk@l	zNd � c+dLe�pLzLuNemd+f�l p"iX}�d\p"c@cmeNh"cNeykLpLzmdm�Lbx�md t+k�i+d��XpLzXz {�d�f�umemtNpmlLd�f�z {�d � fjdm� V d�fpri��\pLsNpNk�iWz {�d/cNemhj}y� d � h txcypjegf�k�i�s*k@f�eNd �Luvljd��[zmh�f�k � cy� dxeNd tmhLe � pjz@z+k�i�s P aNhLwNd V dLe S

¥�¶



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

zL{+d � p��@hLeykrz@bXh t �  �I lLh��@d+f�t@h e[cNemd���k@l"z+k�iNs�{+d@pLzZz�e�pri�f"t@d e[wyk ����}+d V k@f�ljhju�f�p"i��p � h emd�fjhjc�{vk@frzyk�l pjzNd��[p"c�cNemhmpNl�{¡kmf�emd�~juvk"emd�� P
��i\z {�d+fjdWk�i�f�z�privlLd�f[k"z�k@f�eNdNlLh ��� d"i��md �xzL{ypLz[z {+d�f�z�pjzyk@l/p"i��Zzmh zNp@�xzNd � c�d e�pjz umeNdk�i�t@h e � pLz+kLhjix}Nb\d ��z@eNpNlrzNd��xt�emh � z {�d*lLd@�@��w {vk@l�{8kmf/h"i+d*lLd@�@�[hLe@zL{+h�s@hji+p@��zmhZz {+df�uNe@tNpNljd[tmhLe\dmpml�{8f�uNemtmpNljdX��hNl pLz+kLh"i P K {gkmfZkmf/d@p�f k �LbWpNl�{gkLd V d��\k�i�frz�e ugl"z umeNd ��L �Ix� d+f�{�d+fo}mb\d��jcy��hNk"z+k�i�s/z {�d[eNd�sjuy��pLe�k�i��md �+k�i�sXpje@eNp"i�s@d � djiNzZh�t�ljdm�@�Nf P   hLeu�i�f�z@e ugl"zLuNeNd � �L �Ix� d+f�{�d+f S �+k@frz�privljd+f�i�d@d �ZzNh/}+d*ljh � c@uNzmd��Wpri��xuvfjd��xzNhZeNd��@d�lrztm�"ugkj�*ljdm�@�Nf�zNh�h*l ��h�fjdxzmhXdmpml�{�f�umemtmpNlLdWlLdm��� P
K {+dZtm��d���k�}gk �Nkrz@bZh�tZz {�dxamb�nm|@~\k�iNzmd eLc+hm��pLzmh eWl p"iX}�dXtLuy���LbWd � c+��h bmd��/zNhZeNd �Luvljdxz {�dljh � cy��d �+krz@bXh tZz {�d/cypLeyf�k�i�s[zNp�f�qXtmh eXzL{+d�fjd V pjeykLp"}y� d+f P K {+dLeNd*k@f�i+h[eNd@p�f"hjiXw {Nbd"iNz+k"eNd H i+hLz\�juvfrz�f�uNemtmpNljd O��L �I lLh � c�uNz�pjzykjhjiyp���t�kLd@� �yfxl p"i�i+hLzx}+dXd �Lc+hLe@zmd��Zt@h ef�z�pjzyk@l/p"i��Zzmh zNp@�/zmd � c�d eNpLz umeNd�f � k�i@uvf	z {�d�f�uNe@tNpmlLdX� h�l pjzykjhji�f P K {+dWk�iNzmd eLc+hm��pLzmh ewyk ���[t+k�iN�[z {�d/}+d�frz �   I B c+h�k�iNz*f�u@}vfjdLzgf�t@h e\dmpml�{\|j}ypL~Lu�f B �@d+f�k"sLi+pLzNd �Xf�uNe@tNpmlLd� h�lLpLzykjhji P ��i\z {gkmfZl pNfjd S f�k�ivlLd�i+h �   I B f�uNe@tNpNljdXk�i�t@h e � pLz+kLhji[wgkL�@��}+d*k�ivlL�"u��@d�� SzL{+d*k�iNzNdLe c�hm�@pjzNhLe/wyk �@��i�h z[}�dWp"}y� d[zNh/}me�pNl�q�dLzWdmpml�{\|j}yp ~ju�f B f�umemtmpNlLdx��hNl pjzykLh"iH fjd�d J d�lrzykjhji\ O }@uNzxwgk ����{yp V dWp"i�hLe@zL{+h�s@hji+p@�xh t@t+fjd z P K {vk@fxp"c�cNeNh@pNl�{¡kmfd � c+��h bmd��Wk�i*z {�d/cNeNd�fjd"iNz � am� � ��� |Z�Npjz�p�c+pLegf"d e P
Jj�N�LK � M �\¯[|�±@|N�r� J@G am��nm|N� ²+M"� © � IX�m³ | �@n �@� ?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?
K {+dZt@hm�@� hLwyk�i�s[d��mp � c+��dxemdm��pLzNd�f	zNh[zL{+d/{�dmpLz+k�iNsXhji\emd B d"iNz�e@bXh t*p�i+h+f"d�frz�e uvlrz umeNdt@h e*p[tm�Nkjsj{Nz V dj{gk@l � d P �rzXemdm�Nkjd+f�h"i K d � c � frz V d eyf�kLh"iª� P �r�[t@h e[{�dmpLz+k�iNsZ�Npjz�pk�i@c�uNz P K {gkmf�d �Np � cy� d\kmf�t@h e*p[z�wNh B �+k � djivf�kLh"iyp�� � h��@dm� P K {meNd�d B ��k � dji�f kLh"iyp@�� h��@dm��f�eNd�~juvkreNd�cmeNd�l�kmf"dm�Lbxz {�d�fLp � d � dLz {+h �mh@��h�s b P
� P K h/}�d�s+k�i S ljhjcmbXz {+dxa@b@n@|@~ K�� �mn � | K@� eLu@i*�+kreNdNl"zNhLe@bXÖja M � �NG {NbLcypL~ G lLp�f"d+f GjK@� �mn � | K��zmhWp"i�h z {�d exi+p � d¿¢×l�c B e*Ö"a M � ��G {NbLcyp ~ G lLp�fjd�f GjK@� �@n � | K@� Öja M � �NG {NbLcypL~ G lLp�f"d+f G�� bmd��Np � c+��dw {vkL��d/qNd@djcgk�iNs[z {�d*lLh � cy� d zNd �Zd �Np � cy� d H Ö"a M � ��G {Nb c+p ~ G l pNfjd�f GL�@³ |L�mn � �vO p�f[pemd�t@d eNd"ivljd P
� P � imzNd e[z {+d/i�dLw\��k"eNdNl"zmh e@b¿¢×lj�\Öja M � ��G {mb c+p ~ G l pNfjd+f G�� bNd��mp � c+� d
 P K {�d/u�fjdLe � uvfrzxi�hLw¡l"emdmpjzNdXp[z�wNh B �+k � djivf�kLh"iyp���|j}ypL~Lu�f � h��@dm�\k�i*|L}ypL~Luvf G�� | � P
¦ � MjK@� ¢§��iXu�f k�iNs[amb@n@|@~ S p@����u@ivkrzgfouvfjd ��k�i\z {�dXd+f�z�p"}+�Nk@f�{ � djimzZh tX|L}ypL~Luvf � h �mdm�Nf� u�f�z[}+d�f�z@eyk�l"zN�Lb J P � P ¨ p@���X��d"i�s�zL{�f � u�f�z[}+d*k�iW� �@K �m�NJ S p��@� � pNf@f"d+f[k�i©v� �NM �L� | � J S p@�@�xz+k � d+f[k�i JL�N�@M � I+J S p@�@�xzmd � c+d eNpLzLuNeNd�f � u�f�z[}+d*k�iW© �@��¤ �r� J Sp"i���f"hXhji P

K {�d � h��@dm�\f�{+h"uy� ��}+d\p[tmh"uNe¡f�k"�md � H f�z@e�pmkjsj{NzW�mk�i�d O t+k"sLumeNd/wyk"z {Xz {+dtmh@�@��hjwgk�i�s V d e�zyk@ljd+f H i+hLzXzNh�f�lLp@� d S � dji�s z {vf[k�i � d z@emd+f O ¢
Ë b
C

¥�Á



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

CB@B�B@Ø �
Ì H � P � S � P � O Ì H � P �"� � � ¯ S � P � O

Ì H � P � S&B � P ���m� O
Ì H � P �"� � � ¯ S&B � P �g�r@��� ® O

K {�d � h��@dm�\f�{+h"uy� ��}+dWd+f�z�p"}+�Nk@f�{+d �xt@h e*p*lLh"u@c+��d��xzNd � c+dLe�pLzLuNemd B ��kmf�cy�@pmlLd � dji@zfjh@�"uNz+kLh"i P K {�dZtmhm����hjwgk�iNs*f�uNemtmpNljd[�md�f�kjsjiypjzykLh"i¡f�bgfrzmd � k@f�zNh/}�d/u�fjd �{+d"ivlLd tmhLe@z {Ù¢

Ë b
CCB@B�B@Ø � J umemtmpNlLdZ�Ì ÌJ uNemtmpNljd�� J umemtNpmlLd/®Ì J uNe@tNpmlLdZ Ì
�NhLzNd[z {+pLz�f�uNe@tNpNljd+fW� S � S pri��W�f�{�hjuy�L�/}+d�f"d z[u�c�p�f�{yp V k�i�s/uvfjd e�md t+k�i�d��*ljhji V d�lrzyk V dxt�k � � k�iNzmd eNpNl"z+kLh"i�f P J uNe@tNpmlLd[®¡f�{�hju+� �/}�d�fjd zu@c�pNfxp"iÓ¸Ud"ivl pNfrz�eNdÊ¸Yp ��k p"}+pLz+k@lo}�hju�i��Npje@b P J uNe@tNpNljd+fZ� S �Xp"iN�Wf�{�hjuy�L�Wp@�Nfjh/}�dXd+frzNp"}+�Nkmf�{+d �Xp�fxp�uvfjdLe B �@d�t�k�i+d �[��kmfrz�eyk�}@uNzmd��Z��hmpL�}+h"u@i��mpLe+kLd+f P
|¡frz@eLuvlrz uNemd�� � d+f�{8f�{�hju+� �/}�dXd+frzNp"}+�Nkmf�{+d �/wgkrz {��*ljdm�@�Nf/hji�f�uNemtmpNljd+f�/p"i��[® S p"iN�8�"�@�XlLdm����f/h"i�f�uNe@tNpmlLd+f��Xp"i��W P
K {�d � pLzmd e+k p@�	u�fjd ��f�{�hju+� �/}�d � hjc�c+dLeZwgk"zL{Wz {�dZtmh@�@��hjwgk�i�sxzmd � c+d eNpLzLuNeNdk�i V pLe+k priNz/cmeNh"c+d e�zykjd+f P K d � c+dLe�pjz uNemdx�@djc+d"i��@djiNz�cNemhjc+dLe@z+kLd+f/l pri S p"iN��f�{�hjuy�L� S}+dXd"iNzNdLeNd �/}@umzXz {+dZt@hm����hLwyk�iNs/wgkL�@�*f�u�t@t�k@ljd[tmhLeXz {vk@f[k ���"uvfrz@eNpLz+kLhji P
K {�d e � p@� � hjiN�Luvlrzyk V k"z�b ? ®@�g� ²+GÑHF� © OJ c�d�l@k"t+k�l	a�d@pLz ? ®m���*Ú GÑH qNs/© OI d"i�f�krz@b ? � � ���xqNs GÑH l�u@}vk�l �ÛO
�Nh"u@i�s+f���h �Lu+�"u�f ? � P � � ����n�pnNhNkmf@f"hjiD¸¬f � pLz+kLh ? � P �®� �jcyp"ivf�kjhji � h@d t@t+k�l@kjdjiNz ? � P �@¯ � B ¯

¬�Æ



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

K {�d*lLhju�cy� d��[zmd � c�d eNpLz umeNd B �+k@f�c+�@pNljd � djiNzxl p�f"d�f�{�hjuy�L�/}+d�f"d zXzmhe u�i8k�i�p[z@eNp"i�f kLd"iNz � h��@dxwgk"zL{�p[eNd@p@�/z+k � dZ�juNeNpLzykjhjiWh�t*���f"d�lLh"i��+f PK {�d*k�ivkrzykLp@�/z+k � d\frzNd"c�f�{�hjuy�L�/}+dX� P �[f"d�lLh"i��+f S wyk"z {*p � p ��k � u �frzmdjc�h�t8�[f"d�ljhji��Xp"i��\p � k�ivk � u � h�t8� P d B ¯\fjdNlLh"i��yf P K {+d � p ��k � u �i@u � }+dLeWh�t�f�zNd"c�fXf�{�hju+� �/}�d¡�r�@���@� P K {+d � pL�+k � u � p@�@� hLw�p"}y� dzNd � c+dLe�pjz uNemdWl�{yp"iNsmd�c�d e¡f�zNdjc¡f�{+h"uy�L�x}+d¡�	�md s�emd@d H ©�dm� V k�i O P
|N���\k�ivkrzykLp@�/zmd � c�d eNpLz umeNd�fxf�{+hju+� �/}�d�fjd z[zNhW@���x©�dm� V k�i�f P
K {�d*lLh � cy� d zNd � � h��md@�*f�{�hjuy�L�/}+dXh"uNzLc@uNzWp�fxpX�@h"}Xiyp � d��¹¸Fw�d �@smdT¸ P
� ��k"zW|L}+p ~ju�f G � | �

® P � h"cNbXz {�dZ|L}+p ~Luvf�smd"i+dLe�pLzmd��Wk�i@c�uNzXt�k � d H w�d �@s@d P k�i@c O k�imzNhxzL{+d�md tNp"u+�Lz�k�i@c�uNzxi+p � d H � zmd+frz P k�i@c O fjh[zL{ypLz[z {+dWpruNzmh � pjzyk�lXf�lreyk�cmzgfl pri�pNl@ljd+f�f[k"z P
¯ P � u�i*|L}ypL~Luvf H zmhZsmdji�d eNpLzNdxsmd@h � dLz@eyk�l��mpLz�p O u�f k�iNsZz {+d\f�l"e+k�cmz[cNeNh V k"�md��£¢

P G P e u�i
� P |@t zNd eZ|L}ypL~Luvf�{yp�fxlLh � cy� d zNd �*k"zyf�e u�i H i+h � h emd[z {+p"i�¯ B �r�*f"d�ljhji��+f O Sd��mp � k�i+dxzL{+dXh"uNz c�uNzZzmd�� zWt+k � d+fÏ¸`zNd�frz P ��h sQ¸.pri��»¸`zNd+f�z P � f"sÊ¸ P

K {�dXdji��Wh t»¸Rzmd+frz P � h�sQ¸ÇwgkL�@�\lLh"iNzNpNk�iXz {+dxtmhm����hjwgk�iNs � d�f@fjp smd¹¢
|j}ypL~Lu�f � e@emh eD¢À|L}+p ~Luvf G�J z�pri��mpLem�/|Li+p@�jbgf�k@f�d �+k"zmd��xwyk"zL{�p"i�d e�eNhLe B n���d@p�f"d*fjd�d[z {+d� d+f�fLp s@d[t+kL��d[t@h e[c�h+f@f k�}+��dZdLe@eNhLe � d�f@fjp smd�f[kjtZzL{+dZt�k ��d[d��+k@frzyf P|j}ypL~Lu�f G |jiyp@�jbgf kmf�d��+krzNd �xwgkrz {*dLe@eNhLegf

K {gkmfZkmf/d �Lc�d�l"zmd��\f�k�iglLdxa@b@nm|�~/{ypNfZl p��@��d �Wp"i8k�iNzmd e@eLu@cmzykLh"izNh[zL{+d/i+hLe � p@�x|j}yp ~ju�f/priyp��Lbgf kmfocmeNhNlLd+f�f P K {�d emdxwgk ����}+dp � d+f�fLpLsmd/zmhZz {vk@f�d�t�tmdNl"z\pjzXz {+dXd"i��Wh t»¸RzNd�frz P � frsQ¸Z¢
¦@¦�¦ � MjK@� ¢¾� �@³�K���� �@| � I ±�¢ ?@?�?@?@? � M"� �N| � a@�@n ��� n@| � ©ZaN| �@KW� | �@����I ?@?@?�?@?�?@?@?�?@?�?@?
¦@¦�¦ � MjK@� ¢¾� �@³�K���� �@| � I ±�¢ ?@?�?@?@? � Jj��� � � JjKX�m³��m� � K@� ��� K n�am��n � � ?@?�?@?�?@?@?�?@?�?@?@?
¦@¦�¦ � MjK@� ¢¾� �@³�K���� �@| � I ±�¢ ?@?�?@?@? K a � � �@� B � �N�Z|�±m|m�"� J/ ���M � JLK | �@K ?@?�?@?�?@?@?�?@?�?@?@?
¦@¦�¦ �����+M"� ¢6|jiyp��Lbgf kmf/kmf	}+dNk�i�sxzNd e � k�iypLzmd��xt�eNh � p�u�f"d e¡f�u�}NemhjuNz+k�i�d

�QP I d@��d zmdXp"imbWt+kL��d+fxk�i¡Öja M � �NG {mb cypL~ G l p�f"d+f G�� bmd��mp � cy��d G k�imzLc A t�kL��d+f P
� P � h"cNbXz {�d*k�imzNd eLc+h@�@pLzmh eWk�i�c@uNzZt+k � d+f�t eNh � z {+d/c+pLeyfjd�� K d � c � frzx{�dmpLz+k�iNs

¬>¤



¦]§,¨�©zª'¨h«�ª ¥D¥D¬D

l pNfjdZt�emh � zL{+d �@³ | �@n ��� �+kreNd�lrzNhLe@b*kjd£¢
l�c�Öja M � �NG {NbLcypL~ G lLp�f"d+f Gj�m³ | �mn �@�NG k�iNz c A t�kL� d+f G k�iNz c ¦ k�imz c A t+kL��d�f G

� �mp � k�iypjzykLh"i\h tZz {+d�fjd[t�k � d+f H f"d@d J d�lrzykLh"i* P �	tmhLeXz {+dNk"e�f�z@eLuvl"zLuNemd OwgkL�@�xeNd V d@p@�/zL{ypLz[z {+d*k�iNzmd e c�hm��pLzNhLe*k@f�}+d�k�i�s*k�i�f�z@e ugl"zmd��xzmhXt+k�iN�z {�d[z�w�h/}�d+f�zWt+k"z/c+h�k�iNzyf/hjuNzXh�tXz {�dW���*l � h+f"d+frz*k�i\z {�dZ�Npjz�pt+kL��d H � ? � � S � ? � O P
�QP � h"cNbXz {�d*lLhLe@eNd�f�c�hji���k�iNsWk�i�frz�e ugl"zykjhjiXt+k � dxzNh[zL{+d*k�iNzNdLe c�hm�@pjzNhLeH �¬i�f A k�imz c P zm� z O t�eNh � z {�d �m³ |L�mn �@� ��k"emd�l"zmh e�bWdjivf�uNemd H zL{+d � dmprivk�iNsh�tZzL{+dXdjimz@e+kLd+fxkmf��md�f�lreyk�}�d��Wk�i J dNl"zykjhjiW P � O ¢

l�c�Öja M � �NG {NbLcypL~ G lLp�f"d+f Gj�m³ | �mn �@�NG �¬i�f A k�imzLc P z@� z P
��� P � u@i\z {�dxamb�nm|@~\k�iNzmd eLc+hm��pLzmh e�u�f�k�i�sZzL{+d�f�lreyk�cNzxcmeNh V kj�@d��D¢

P G P eLu@igk�iNz
��� P � �Np � k�i�d\k�imzNd eLc+h@�@pLzmh eZ��h sXt+k � d¹¸���h�s A k�imz c P zm� z£¸6tmh eXhjuNzLc@umz � d+f�fLpLsmd+f P|xi�h � k�iyp��@�Lb�f�uvl�lLd�f@f"tjuy�/hjuNz+lLh � d�wyk ����{yp V d[z {�dZtmhm����hjwgk�iNsZh"i8k"zgfx��p�f�z*�Nk�i�d£¢

I hji+d�wmeykrzyk�i�s M � K nL� K t�k � d¿¢×k�iNzLc A hjuNz@�Npjz�p P zm� z
K {+d/u�f"d e � pLb*p���fjhxwykmf�{\zNhXd��mp � k�i+d/z {+dWk�iNzmd eLc+hm��pLzmh e*l�{+dNlrqWt�k ��d�f�smd"i+d eNpLzmd��k�i\z {+d�f�u@} B �+kreNdNl"zNhLe@bWk�imz c A t+kL��d+f H f"d@d J dNl"z+kLhji\ O P |�z[cmeNd�fjdjimz S zL{+dLeNd\k@fi�h � dmpri�f	zmhWd��Np � k�i+d/zL{+d*k�iNzNdLe c�hm�@pjzNd �[�Npjz�pxt�kLd@� �yf�z {+d � f"dm� V d+f/k�i�|L}+p ~Luvf G � | �hLeW|L}ypL~Luvf GL¤ kLdjw�d e S f"h/cy� h z@z+k�iNs[z {�d*l�{+dNlrqWt�k � d+f/pri��\��h�hLqyk�i�s[tmh e*��pLe@smd��kmf�c+�@pmlLd � djimzZdLe@eNhLegf[k@f�z {+d[hjiy�jb[c+hNk�iNz B }mb B c�h�k�iNzWl�{+dNlrq*p V pmk �@pr}y� dxzNh[zL{+duvfjd e P | � dmpri�f/h�tx{+p V k�i�sxz {+d�fjd[t�kLd@� �yf�cy��hLz@zmd��/}mbW|L}ypL~LuvfZkmfxp*f�u�}+��d�l"zXh�ttjuNz umeNd[�@d V dm��h"c � djiNz P

�r� P � ��dmpjeZz {�d[e u�i*�+k"emd�lrzNh e�bXh tZz {+d[emd+f�uy�Lzyf�t+kL��d�f�t�eNh � z {�d/cNemd V kjhjuvf�|L}+p ~Luvf	e u�iÜ¢
P G P lL��d@pLe

�� P � u@i*|L}+p ~ju�f	zmh*lLh � cy� d zNd/z {+d/z@e�pri�f kLdjimz\p"i+p@�jbgf�k@f�uvf�k�iNsZz {�d�f�l"e+k�cmzxcNemh V k"�md �D¢
P G P eLu@i

��® P K {+d[e u�i�f�{�hjuy�L�[zNdLe � k�iypjzNd[p t�zmd e\prc@cmeNh���k � pLzNd@�LbX�@¯�� � n ��f"d�ljhji��+f P � �mp � k�iypjzykLh"ih tZz {+d¹¸`zNd�frz P ��h sQ¸.pri��»¸`zNd+f�z P � f"sÊ¸)t�k ��d�f�wgkL�@�xemd V d@p@�/zL{ypjzXz {+d[�@hj}8ljh � cy��dLzNd �i�h e � p@���Lb P |j}yp ~ju�f ¤ kLdjw�d e*l p"iX}�d/u�f"d��ZzNhXd �Np � k�i�dxz {�d[eNd�f�uy�jz�priNz�f�z@eLuvl"zLuNeNp@�f"hm�"umzykjhji\h V dLe*p@�@�xzL{+d[z+k � d\frzNd"c�f�}mb\hjc+d"ivk�i�s[zL{+dZ�Npjz�pr}yp�f"dxt�k ��d¹¸`zNd�frz P h��j}�¸ PK {+d V kjdLwNd e�lLp"iX}+d/uvfjd �ZzNh/cNemhj}�dxz {�d�fjhm�ruNz+kLhji*p"i��ZhjuNzLc@umzW�NpLzNpxtmhLef�u@}�f"d�~ju+djimz/uvfjd P
¬y¥



¦~§>¨�©zª'¨h«�ª ¥D¥1¬y

�r¯ P |m�@�*fjh@�"umzykLh"i*pri��Ze u�i*t+kL��d+fxl p"iX}�d�l ��d@pLemd���}mbWz@b cgk�iNs P G P l � dmpje�p@���
M uNzLc@uNzyf�t�emh � zL{vk@fxp"i��WhLz {�d e[wNh e�qNd��Xd �Np � cy� d+f/pjeNd/cmeNh V kj�@d��\k�i*z {+d/zNd�l�{@igk@l p��emdjc�h e@zWpNl@ljh � cyp"imbyk�i�s�z {vk@f � pri@uyp�� P

?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?�?�?@?@? ?@?�?�? � � IxML X  � �@� ?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?@?�?@?@?�?�?�?@?�?�?�?@?@? ?@?�?�?�?@?

¬D¬



�_$'c,��S:+<$,!)!5(?m%S:$'&)(?2>7L�A¿�Å6[ Ã v ´A´u��\�� � ^
ÝßÞÃàáÞÑâäãåÞoæÛãåçèÞÃâéãåÞoêßâßÝ8ëìÞ�ãåíßâäî�ïNîßð�ñòî�óÊðÜêßâßçôæáê_ëìçõî¾âÝéîßãåöä÷	ÞÑâéë�ã�î�âéëìóÊî�ï�ÝÙê_ë_ê øÐùNúmû"üvý�û�þyÿ�� ��� üLûyú ��� û ���	��
	�

 ù þ � þ � ýFIH1JLKfM:�/´u2,Zb&pX]$'4)��Zb2,4f&)� �k&#45$,7A!5(?�17l&�$,7A$,+?C@!)(<!f2,Zz�lC=o
"3�:45!#2>7A(*SfN,�1�%(<S:+?�1!n(<7�KIq5r>M:sut

� ù � ýNú ����� þ � ú � û ��� ����� úmû þ ���	
^�2uS:;%0��17l&  ¡¿�¢
��(?&)+<�  ¡¿�¢
v O%!#&#45$,ST&  ¡¿�¢

� ù¬û � þ ���	�Å�(?c,�1+�´QU v UB´@0�(?&)�
� ùmú �	� � �	� û þ+ýìû � þ ���	�^��:Z��17%ST��´@S:(?�17%ST�I$,7A8a���1S5�A7 2>+<2,c,Caâ�4)c>$,7A(<!)$'&)(<2>7
ä'¶>À Ã 2,45(<0��:4f´@&:-
\_(<!)� �:4i0�$,7A!n±~�17A8L- ö�(<ST&#2,45(<$P·,µ'¶l½=- v ;A!#&#45$,+<(*$

��� ù  � þ �!
"���$# ý �^I´@�fâ&%=�/²'%uµ,µ,·,À
�)( ù@û �*
��"�$# ý �v ²nop¶ °TÂ'o¼·>½�¶

�)+ ù@þ � �@ý ���,� ý-� �	� þ���1S5�A7%(<S:$,+V²��:"32,4)&
. ù  /� ú �"� ý 
 þ  û þ�ýâ�ST&#2,O3�:4fµ'¶,¶>�

0 ù ����� ý 
"���$# ý �µ'¶,¶>��1u°,°:¶ °TÂl�,��1u° 2 ù þjû � �!
����$# ý �Ã ²f²è¶l½31'µ,ä'¶ ø541ù � � �	
 � �	�^I´@�fâ øÐøÐù 
"67��� ��û � ý �¶ ø  ù 
"67���8� ý � ��

ø � ù �����8��� ý � ýNúmþ ���	
"� ú�ügý � � ���	
�=&#&#"V�9131yX�X�XIU�8%!#&#2 U�8 �:Zb�17AST�,U c,2DNQU�$,;"1�ST2,4)"32,45$'&#�:1
4)�:"32,4)&)!;1�^6´ �fâ&%=��²$%uµ,µ,·,ÀuU "38AZ

ø � ù � ý � ý@û � ýìû � þ �	�	��� þ �[]�A(<�:Z¼- v (?4�öh�1�A(<S:+<�1!�^�(?Nu(*!)(?2>7

ø � ù � ýNú �	
" û �3��� ý � ý�û � ý � þjû þ�ý � ý 
 þ ��� þ �"� �  /� ú ��� ý 
 þK]Ê>ÊBË#È'ì'Ñ5Ô�ÞVÈ'Ë6J]s%qTÒóÌ¡Õ8<�Ñ:Ò?Ñ5r�t:Ñ
=?>A@CBED)@GF�DH@JI3KAL3MNBEM9@CD7=ALEOED)MNP�@8D�O;FGO?@JP*QRM9S�MNORFGOEMN=-I3DTD)U3=-L3QRPWVJ@XB?@JY;@JB?BE@CPZOEU3BJ=-L3[AUWP�=A\?L3S	@CIEO]@C^?\?UEF�I3[A@?_E`C=aVJ=E^!bdcfege�_@CP�M9I3VJL3B:[AU-_)D)=-LEO?U'FEL3D�O?B?F�Q;MhF$cibgbgb
ø � ù  ý �?��# ý � û�þ�ýßû 
�
��	��
 úNý � ý 
 þÅf2 Ã (<0W(?&)$'&)(?2>7A!

ø . ù@ú � þjû�þ ���	
a��
!� þ � ý �* /� ú ��� ý 
 þ �Åf2 Ã (<0W(?&)$'&)(?2>7A!

ø 0 ù  � þ �!� ý � ý�û � ú �*�E��#j� û �E� þ � ý � û ���j� �¹fCu"Q�:4i!#2>7A(<S:!
v �:4)2,&)� �:450�2@8 C@7A$,0�(<S:! ��� �:450�2>!#&#45;AS�o
&); 45$,+L$,7%$,+?Cu!5(<!

ø 2 ù û # � þ � ûyúNþ
��� �j^f�:Zb�17AST��´@S:(?�17AST�k$,7A8a���1S5�A7 2>+<2,c,C�â�4)c>$,7A(*!)$'&)(?2>7� ¡^I´@�fâ�¢]�A$,!��10jO%$'4)},�18�; "32>7a$W4)�1!#�1$'45Si�
$,7A8
8 �:N,�1+»o
2,"%0��17=&/"%4)2,c,45$,0�Zb2,4�$,(?4)OA4)�1$'&)�%(<7 c��=C="3�:45!#2>7%(<S�N,�1�A(<S:+?�1!1U]�_$'4)&�2,Z_&)�A(<!/"A4)2,c,45$,0 (<7=N,2>+?N,�1!�&)� �k!#�1+?�1ST&)(?2>7�$,7A8
8 �:N,�1+?2,"B0��17l&62,Z]!#2,Zb&pX]$'4)��&#2u2>+<!6;A!#�:Z¡;A+_(<7�&)� ��$'�:4)2,&)�A�:450�2'op!#&#45;%ST&); 45$,+z8 �1!5(?c>7�2,Zx&)� �1!)��N,�1�A(<S:+?�1!:U�FIH1JLKfM�(<!
$��lCu"3�:45!#2>7A(*SI"%$,S5}�$'c,��Zb2,4jKIq5r>M:sut$%�$�!#�:&62,Z�"%4)2,c,45$,0�!6$,7A8�!);AOA4)2>; &)(<7A�1!/&#2�O3��;A!#�18�(<7�ST2>7��#;%7AST&)(?2>7�X/(?&)�
&)�A$'&�"%$'4)&)(*S:;A+<$'4/mB7A(?&#�k�1+?�10��17=&�$,7A$,+<Cu!)(*!fST2@8 �,UjFIH1JLKfM|(<7=&#�:4)"32>+<$'&#�1!/"%4)�1!)!); 45�1!f$,7A8�ST2>7=N,�1ST&)(?N,�W� �1$'&�º%; wu�1!
8 �:45(<N,�18�Z�4)2>0 $,7=C�$'4)O%(?&#45$'45C�!#�:&z2,ZV[]\_^ 4)�1!);A+?&)!�2>7=&#2kKIq5r>M:sut/&#45$,7%!)(?�17=&_ST2>;A"%+?�18�&#�10�"3�:45$'&); 45�Top8A(<!#"%+*$,ST�10��17l&
$,7A$,+?C@!#�1!:Uz�/�A(<!~4)�:"32,4)&n8 �1!)ST45(<OQ�1!~&)� �I$,+<c,2,45(?&)�A0�!]Xf�A(<S5�e;%7A8 �:4)"%(*7|FIH1JLKfM�$,7A8�"A452DN@(<8 �1!n$,7e�Tw $,0�"%+?�I!)�:&n2,Z
4)�1!);%+?&)!:U��/� �]�Tw@$,0�"B+?�n4)�1!);A+<&)!�$'45�nZ�4)2>0 $,7�$,7%$,+?Cu!5(<!�X/�A(<Si��$,(<0�!_&#2I8 �:&#�:450W(<7 �n$�!);A(?&)$'O%+<�]�A�1$'&�op!)(<7 }k0�$'&#�:45(<$,+
Zb2,4~&)�A��7A2>!#�6!#�1ST&)(?2>7�2,Z�$�+<(<Z�&)(<7AcIO32u8 CP;A7A8 �:4)c,2>(*7 ck�
$,S5���k!);AO o�2,4)O%(?&)$,+%4)�To��17=&#4)C,Ux���A��ST2>0�"B+?�:&#�6;A!#�:4]c>;A(<8 �
"A4)2yNu(*8 �18�X/(?&)��&)� �jFIHDJLK/M�!#2,Z�&¼X~$'45�j8A(<!)&#45(?O%; &)(<2>7W(<!�(*7AS:+<;A8 �18|(<7a$,7�$'"A"3�17A8A(»w3U

�_$'c,��S:+<$,!)!5(?m%S:$'&)(?2>7L�A¿�Å6[ Ã v ´A´u��\�� � ^


	Abstract
	Executive Summary
	Author
	Contents
	1. Introduction
	2. Methods
	2.1 Spatial Interpolation
	2.2 Temporal Interpolation
	2.3 Surface Temperature Interpolation

	3. Results
	4. Concluding Remarks
	References
	Appendix A: Hypersoninc Re-entry Trajectory
	Appendix B: HyPAq User Guide
	Distribution List
	Document Control Data



