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Ëë.ß ß%(Vß!æ¯à�ä ýHß+Ûß+â�âÃÝ?Û*Ü�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß²ê.Ù*Þ²êHâ�à¦ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+é�â
ä â¦Û.êHà¦êHÛ*á å;ã.é�ê"	*á ß!ÞìÜPß+ã2ß+Û*ÜPß+ÛEà�óN	Úà
ÝHá â�ê�Ù¹ÝHä é<á åvâ�ß+Û.â<ä à�ä ýHßÈàdêJàdë.ß�æ ëê.ä§æ¯ßÃê.Ù2àdëß!ä é�àdÚÛ�Ý#	*á ß
ã�Ý?é<ÝHÞ²ß+àdß+é�â��ÍØ à�åOã�ä§æ+ÝHáVãé<ÝHæ¯à�ä à�ä êHÛß+é�ë*Ý?â\Ý?Ûuê�ýHß+é�$
ô�ëß!á§ÞAä Ûè�ÛEÚ*ÞO	2ß+é*ê.Ùeæ¿ëê.ä§æ¯ß+âËê.ÙDâ�ê.á ýHß+é�â¦Ý?Û*Ü&ãé�ß!æ¯êHÛ*Ü.ä à�ä êHÛß+é�â�Ý?Û�Ü¦àdëß!ä é�ã*Ý?é<ÝHÞ²ß+àdß+é�â¨ä Û�â�ß+ýHß+é<ÝHá�	*á§ÝHæ¿úP$�	2ê�ü
â�ê.á ýHß+é ã*ÝHæ¿úeÝ?èHß+â<óâ�Ú*æ¿ëwÝ?âRQ!S;O�æUT V#WGóXé<ä§á§ä Û.êHâYT V M WGó�Z[�]\�QOØ_^O`aT V"b%WGóX�MåOãé�ßcT M WGóqÝ?Û*Ü6ÞAÝ?ÛOå�êHàdëß+é�âYT M V[W9�
�Mê�ô�ß+ýHß+é<ó¨æ¿ëêEêHâ<ä Ûè6àdë.ßvÝ?ããé�êHãéDä§Ý?àdß\â<æ¿ë.ß!Þ²ß Ý?Û*ÜJçÛ.ß%$¿àdÚÛ*ä ÛèÇàdëßAã*Ý?é<ÝHÞ²ß+àdß+é�âJÙ�êHé;ÝÃã*Ý?é�à�ä§æ¯Ú*á§Ý?é�á§ä Ûß!Ý?é
â�åEâ�àdß!Þ àdê_	Vß¦â�ê.á ýHß!Ü�ë*Ý?â�é�ß!Þ\ÝHä Ûß!Ü\Ýd	�á ß+Û*Ü²ê.ÙVÝ?é�àÍÝ?Û*Ü²âDæ+ä ß+Û*æ¯ß
ÜPÚß¦àdê9â�ß+ýHß+é<ÝHáHé�ß!Ý?â�êHÛâ��dËëß9Ü.ä ýHß+é�â<ä àGåÃê.Ù
àdëßÍãé�ß!æ¯êHÛ*Üä à�ä êHÛ.ß+é�â²ÞAÝ?úHß+â�ä à²Üä û æ¯Ú*á à·àdê�Ý?Û�ÝHá åN�+ß àdëß!Þ ä ÛuÝ�ÚÛ*ä çß!Ü²àdë.ß+êHé�ß+à�ä§æ+ÝHáaÞ²êaÜPß!áe�dËëß+é�ßÈä â·ê.Ù àdß+Û
Ý�âDä èHÛ*ä ç*æ+Ý?ÛEàÍýeÝ?é<ä§Ý#	*ä§á§ä à�å�ä Û�àdëßJÜä (Vß+é�ß+ÛEàÈä§Þ�ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛâ\Ù�êHé àdëß9âDÝHÞ²ß
ã.é�ß!æ¯êHÛ*Üä à�ä êHÛß+éDóô�ë�ä§æ¿ë�á§ä§ÞAä àdâ
àdëß·Úà�ä§á§ä àGå
ê.ÙeÝ�ãÚ.é�ß!á å²àdëß+êHé�ß+à�ä§æ+ÝHáeÝ?Û*ÝHá åEâ<ä â��dfËä Û*ÝHá§á å!óeÞ²êHâ�à�ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+é�â�ë*ÝdýHß�Ý Þ�Ú*á à�ä àdÚ�ÜPß·ê.ÙDàdÚ.Û*Ý#	*á ß
ã*Ý?é<ÝHÞ�ß+àdß+é�â<ó�Ý?Û*Ü\àdë.ßg	2ß+â�àÍâ�ß+àÍê.ÙVã�Ý?é<ÝHÞ²ß+àdß+é�â\Ù êHéÍàdëß�â<ÝHÞ²ß�ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+éÃæ+Ý?Û�ýeÝ?é�åÇâ<ä èHÛ�ä ç*æ+Ý?ÛOà�á å ÛêHà
êHÛ*á å�	Vß+à�ô·ß+ß+Û ãé�ê"	*á ß!Þ�â<óN	Úà�ÝHá â�ê Ù é�ê.Þ êHÛßAä§Þ²ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛvàdêvÝ?Û.êHàdëß+é��O�PÚ.é�ýHß+å�Ý?é�à�ä§æ+á ß+â�	Oåih*ß+Û��!ä;T j[W
Ý?Û*Ük�.ÝHÝHÜ6Ý?Û*ÜÈýeÝ?Û~ÜPß+éOlhêHé�â�àmT V"n[W·ÜHß+â<æ¯é<ä 	2ß�àdëßRé�ß!á§Ý?à�ä ýHß
â�àdé�ß+ÛèHàdë.â
Ý?Û*ÜÈô�ß!Ý?úOÛ.ß+â�â�ß+â&ê.ÙËÝ²ô�ä§ÜPß�é<Ý?ÛèHßRê.Ù
ãé�ß!æ¯êHÛ�Üä à�ä êHÛß!Üuä àdß+é<Ý?à�ä ýHßÃâ<æ ëß!Þ²ß+âAÙ é�ê.Þ Ý
àdëß+êHé�ß+à�ä§æ+ÝHáVãVß+é�â�ã2ß!æ¯à�ä ýHß��gËë.ß+é�ß
ë�ÝdýHß�	2ß+ß+ÛwÝJÙ�ß+ô�ß!Þ²ã�ä é<ä§æ+ÝHá
â�àdÚ*Ü.ä ß+âÈä Û àdëß9ã*Ý?â�àYT o�ó]pHó M b[WGó.àGåEã*ä§æ+ÝHá§á å�Ù êaæ¯Úâ�ß!ÜÃêHÛ�Ý�âDä Ûè.á ß9ãé�ß!æ¯êHÛ*Üä à�ä êHÛß+é��_ Mß+â�ã*ä àdß
àdë.ß9ô
ä§ÜPß+â�ãé�ß!ÝHÜ
Úâ�ß�ê.Ù.ãé�ß!æ¯êHÛ�Üä à�ä êHÛß!Ü6ä àdß+é<Ý?à�ä ýHß
â�ê.á ýHß+é�â<óeàdëß+é�ßRë*Ý?â¦Û.êHàO	2ß+ß+Û)Ý?Û6ß+üOàdß+Û.â<ä ýHßRß!Þ²ã*ä éDä§æ+ÝHá4ß+ý4ÝHá Ú�Ý?à�ä êHÛ ê.Ù.àdëß
é�ß!ÝHÜä§á å ÝdýeÝHä§á§Ý#	*á ß�ä§Þ²ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛâ;ê.ÙÍÞ²êHâ�à æ¯ê.Þ\Þ²êHÛ æ+á§Ý?â�â�ß+âAê.ÙMãé�ß!æ¯êHÛ*Ü.ä à�ä êHÛß+é�â��qËë�ä âÃã*Ý?ã2ß+évä â Ý?Û
Ý?àdàdß!Þ²ãà&àdêÃç*á§áaÝ ã*Ý?é�à¨ê.Ù.àdë*ä â�ýHê.ä§Ü6Ù êHé¦â�åEâ�àdß!Þ²â�ô
ä àdëÇâ�å2Þ\Þ�ß+àdé<ä§æ�ã2êHâ<ä à�ä ýHß;ÜPß+çÛ�ä àdßÃæ¯êEß+û æ+ä ß+ÛEà�Þ\Ý?àdéDä§æ¯ß+â��
.êJàdë.ßR	2ß+â�à ê.ÙaêHÚ.é úEÛê<ô
á ß!ÜPèHß!ó�ä à²ãé�ê<ý2ä§ÜHß+â àdë.ßÇÞ�êHâ�à²ß+üOàdß+ÛâDä ýHßÃãé<ÝHæ¯à�ä à�ä êHÛß+ér$�æ¯ß+ÛEàdé<ä§æRß!Þ²ã*ä é<ä§æ+ÝHá�ß+ýeÝHá Ú�$
Ý?à�ä êHÛ)àdê�ÜÝ?àdß\ê.Ù�Ý�ÛOÚ*Þ'	2ß+é�ê.Ùqã2êHãÚ�á§Ý?éAÝ?Û*Ü�ãé�ê.ÞAä â<ä Ûè�èHß+Ûß+é<ÝHá2ã.Úé�ã2êHâ�ßÈãé�ß!æ¯êHÛ*Ü.ä à�ä êHÛß+é�â;Ý�ý4ÝHä§á§Ý#	*á ßuä Û
	*á§ÝHæ úN$�	2ê�üÇâ�ê.á ýHß+é&ã*ÝHæ ú4Ý?èHß+â��

s ß�ß+üOã2ß!æ¯àÍêHÚé&â�àdÚ�ÜPå;àdêJãé�ê<ý2ä§ÜHß;ä Ûâ<ä èHëEàdâÈä ÛEàdêAàdë.ß9é�ß!á§Ý?à�ä ýHßÈß%(Vß!æ¯à�ä ýHß+Ûß+â�â²ê.ÙVàdëß+â�ß
ãé�ß!æ¯êHÛ*Üä à�ä êHÛ.ß+é�â
Ù êHé�ãé�ê"	*á ß!Þ�â
Ù�é�ê.Þ Ý ý4Ý?éDä ß+àGåÇê.ÙËÜPê.Þ\ÝHä ÛâA�tQaé�êHâ�ã2ß!æ¯à�ä ýHß
Úâ�ß+é�â9æ¯êHÚ*á§Üu	2ß+Ûß+çàRÙ�é�ê.Þ�êHÚé�ß+üEã2ß+é<ä§Þ²ß+ÛEà�Ý?à�ä êHÛ
ô
ä àdëuàdëß6ä§Þ²ã2êHé�à�Ý?ÛEàÍã�Ý?é<ÝHÞ²ß+àdß+é�âAÝ?â�â�ê2æ+ä§Ý?àdß!Ü�ô�ä àdë�àdë.ß�ã.é�ß!æ¯êHÛ*Üä à�ä êHÛß+é�â��vZ�Û ÝHÜÜ.ä à�ä êHÛ�àdê�àdëßÈÚâ�ß+é�â<ó�àdëß
â�àdÚ*ÜHå�æ¯êHÚ*á§Ü;ÝHá â�ê9ã.é�ê�ýaä§ÜPß�èHÚ*ä§Ü.Ý?Û*æ¯ß&àdêRàdë.ß�æ¯Úé�é�ß+ÛOà&Ý?Û*Ü;Ù�Ú.àdÚé�ß9ÜPß+ýHß!á êHã2ß+é�â·ê.Ù!ã.é�ß!æ¯êHÛ*Üä à�ä êHÛß+é�Ý?Û*Ü²â�ê.á ýHß+é
ã*ÝHæ ú4Ý?èHß+â�êHÛÇô�ÝdåEâ9Ý?Û*Ü�Ý?é�ß!Ý?â¦ê.ÙãVêHàdß+ÛEà�ä§ÝHáaä§Þ²ãé�ê�ýHß!Þ²ß+ÛEà¨àdêÃàdëß!ä é¨â�ê.Ù�à�ô²Ý?é�ß��'ËëßÃÞ\ÝHä Û�æ¯êHÛEàdé<ä 	Úà�ä êHÛâ¦ê.Ù
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â�ê.Ù�à�ô²Ý?é�ß�ã�ÝHæ¿úeÝ?èHß��_ËëßJÞ\ÝHä Û
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á§ä ÛúHß!Ü ä Û6àdê\ãé�ê<ý2ä§ÜHßUh&�Ø��\é�êHÚà�ä Ûß+âA�tËëß�ã*Ý?èHßRâDä �+ß;Ù�êHé&àdß+üOàÈÝ?Û*Ü6ÜÝ?à�Ý²ô�Ý?â�â�ß+à&àdê�p#oc`Jhd�

Ô�Ö�ò�Ö�Ô �J�����2�£���A~
ËëßÈß+üEã2ß+é<ä§Þ²ß+ÛEàdâRô·ß+é�ßÇæ¯êHÛ�ÜPÚ*æ¯àdß!Ü�êHÛ Úã àdê�p#oÇã.é�ê2æ¯ß+â�â�êHé�â�êHÛ Ý?Û¥Z%hd  �vQ;^%æ+á Úâ�àdß+é M p"Ý"ÝHó�	�Ý?â�ß!ÜJêHÛ
àdëß�Q�ê�ô�ß+é�b � Z%hd �ã.é�ê2æ¯ß+â�â�êHé�é�ÚÛÛ�ä Ûè;àdë.ßYp#o"$�	�ä àRýHß+é�â<ä êHÛ ê.Ù¾Ø�Z�� þ¹ýHß+é�â<ä êHÛ b"�ej"���mSMÝHæ ë�ê.Ùqàdë.ß�ã|b#$�b"ã"b
ÛêaÜPß+â¨êHÛÇàdëßAæ+á Úâ�àdß+é¦ë�Ý?â M pHó M �eÚ¿ä¨ë��UQ�ê�ô�ß+é�b � ã.é�ê2æ¯ß+â�â�êHé�â���Ø Þ²ß!Þ²êHé�å á§ä§Þ\ä à¦ê.ÙXV#o�ä_h)ã2ß+é¨ÛêaÜPß\Ý?Û*Ü
ÝÍô²ÝHá§áEà�ä§Þ�ßAá§ä§Þ\ä à¨ê.Ù<oÃëêHÚé�â·ô�Ý?â�Úâ�ß!Ü�Ù êHé¨ß!ÝHæ¿ëvß!Þ�ã*ä é<ä§æ+ÝHáOàdé<ä§ÝHáaä ÛEýHê.á ý2ä ÛèvÝ âDä Ûè.á ß\Þ\Ý?àdé<ä ü�Ý?Û�ÜÇÝ&â�ê.á ýHß+é
æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ]�

Ô�Ö�ò�ÖI× ��yP�A�9���A~���z]{�y î yP�2����{��
fPêHé ß!ÝHæ¿ë�ß+ý4ÝHá Ú�Ý?à�ä êHÛ àdé<ä§ÝHá§ó*þdäe� ß��§óß!ÝHæ ëwÝ?ã.ã*á§ä§æ+Ý?à�ä êHÛ ê.Ù�ãé�ß!æ¯êHÛ*Üä à�ä êHÛß!Ü ä àdß+é<Ý?à�ä ýHßÈâ�ê.á ýHß+éÍàdê�Ý\Þ\Ý?àdé<ä ü��dóeô�ß
Þ²ß!Ý?â�Ú.é�ß�àdëß;Ù ê.á§á ê�ô
ä Û.èAã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß\Þ²ß+àdé<ä§æ¯âA�

Ð ��~�y�������yPz þ ��z¢�2yP{ � ý äe� ß��§óËàdëß�àdêHà�ÝHá�à�ä§Þ²ßÇé�ß!í Ú*ä é�ß!Ü~Ù êHé6æ¯é�ß!Ý?à�ä Ûè àdëß�ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+é6Ý?Û*ÜwÝHæ¯àdÚ*ÝHá§á å
â�ê.á ý2ä Ûè9àdëßRá§ä Ûß!Ý?é�â�åEâ�àdß!Þu� s ß
Þ²ß!Ý?â�Úé�ß¨àdë*ä â�ÚâDä Ûè²à�ä§Þ\ä ÛèAæ+ÝHá§á â;	2ß!Ù êHé�ßRÝ?Û*ÜÃÝHÙ àdß+é�àdëß9Ý?ããé�êHãé<ä§Ý?àdß
é�êHÚà�ä Ûß+â��|Z¯ÛAàdëßÈæ+Ý?â�ß²ê.ÙaÞ�Ú�á à�ä ã*á ßÍã.é�ê2æ¯ß+â�â�êHéMé�Ú.Ûâ<óHàdë.ß&é�ß+ã2êHé�àdß!Ü9à�ä§Þ²ß�ä â¨àdëß ����������¨N� ÝHÞ²êHÛèÇÝHá§á
àdë.ß ã.é�ê2æ¯ß+â�â�êHé�â���ØÃá§áEàdëß²ß+üOã2ß+é<ä§Þ�ß+ÛOàdâ9Ý?é�ß²ã2ß+é<Ù êHé<Þ²ß!Ü9Úâ<ä Ûè6ÝÍãÚ�	�á§ä§æÍÜä â�àdé<ä 	Úàdß!ÜÜ$¿â�ë*Ý?é�ß!Ü�Þ²ß!Þ²êHé�å
ÞAÝHæ¿ë*ä Ûß�Ý?Û*Ü àdëß+é�ß9æ¯êHÚ*á§Ü�	Vß¨â<á§ä èHëEà�ýeÝ?é<ä§Ý?à�ä êHÛâÍä ÛAàdëß9æ¯ê.Þ²ãÚà�Ý?à�ä êHÛ�ÝHáPà�ä§Þ²ß
ÜPß+ã2ß+Û*Ü.ä ÛèÍêHÛÃàdë.ß9á ê.ÝHÜ
êHÛ;àdëß�ÞAÝHæ¿ë*ä Ûß��thëß+é�ß!Ù êHé�ß!óHàdëß&é�ß!ÝHÜPß+éMâ�ëêHÚ*á§Ü�	2ß¦ô�Ý?é�åÈê.ÙEè.ä ý2ä Û.è9ÚÛ*ÜHÚßRæ¯êHÛâ<ä§ÜPß+é<Ý?à�ä êHÛJàdêJÞAä ÛêHé
ýeÝ?é<ä§Ý?à�ä êHÛâÃþ¹ÚÛ*ÜHß+é M ÝVWu��ä Û6àdëß9à�ä§Þ\ä Ûè Þ²ß!Ý?â�Úé�ß!Þ²ß+ÛEàdâ��
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î yN~����A�à�]�2����y þ ��z´¯����2yN� � ý äe� ß��§ó2àdë.ß�ÝHÞ²êHÚ.ÛOà²ê.Ù�Þ²ß!Þ�êHé�å~ÝHá§á êaæ+Ý?àdß!Ü�êHÛuàdëßÈëß!Ý?ã ÜPÚé<ä Ûè;àdëß�ãé�ß%$
æ¯êHÛ�Üä à�ä êHÛß+é6æ¯é�ß!Ý?à�ä êHÛwãë*Ý?â�ß��i�ä Û�æ¯ßAàdëß;ã*ÝHæ¿úeÝ?èHß+âvÝ?é�ß�ÜHß+â<ä èHÛß!ÜY	Eå Üä (Vß+é�ß+ÛEà9èHé�êHÚã.â<óqàdë.ß+å ý4Ý?é�å
ä Û àdëß!ä é�ä§Þ�ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛ]��fPêHé&ß+üaÝHÞ²ã*á ß!ó.àdëß+é�ßJä â�Ý²â<ä Û.è.á ßJæ+ÝHá§á.àdê\â�ß+à&Ú.ã6àdëßRãé�ß!æ¯êHÛ*Üä à�ä êHÛß+éÃÝ?Û*Ü
àdë.ßm`¨é�å2á ê<ýÇâ�Ú�	â�ã�ÝHæ¯ß9ýHß!æ¯àdêHé�â\Ù êHé�äJ �ÿ'S!� ä Û��MåOãé�ßJÝ?Û*ÜcQ;S!O�æ+óeô&ëß+é�ß!Ý?â<óàdëß
êHàdë.ß+éÍã*ÝHæ ú4Ý?èHß+â
ë�ÝHÜvâ�ß+ã*Ý?é<Ý?àdß)Þ²ß!Þ²êHé�å(ÝHá§á êaæ+Ý?à�ä êHÛ ãë*Ý?â�ß+âÇÙ êHéÃàdëß�ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+évÝ?Û*Ü â�ê.á ýHß+é�� fPêHé\àdëß�æ+Ý?â�ßÇê.Ù
Q!S;O�.æ+ó¾ô�ßAê<ýHß+é<æ+ÝHÞ²ßÇàdë*ä â�ãé�ê"	�á ß!Þ 	Eå ä Û*ä à�ä§ÝHá§á å)ÚâDä Ûè~ÝAé�ß+â�à�Ý?é�à�ê.Ù|�+ß+é�ê�ÜPÚé<ä ÛèvàdëßAãé�ß!æ¯êHÛ*Üä $
à�ä êHÛ.ß+éAæ¯é�ß!Ý?à�ä êHÛ�â�à�Ý?èHß6Ý?Û*Ü;àdëß+Ûuâ�ß+àdà�ä Ûè�ä à²àdê�àdëßÇÜPß+â<ä é�ß!Ü;ýeÝHá Úßg°¹Úâ�àv	2ß!Ù�êHé�ß
àdëß�â�ê.á Úà�ä êHÛ ã.ë*Ý?â�ß��
Z¯Ûuàdëß6æ+Ý?â�ßÃê.Ù�Þ&Ú*á à�ä ã*á ßÃãé�ê2æ¯ß+â�â�êHé é�ÚÛâ<ó.ô·ß6æ¯ê.Þ²ã.ÚàdßÈàdëß���¨ ��¨P©ª����������Þ²ß!Þ�êHé�åvÚâDÝ?èHßÇÝHæ¯é�êHâ�âAÝHá§á
àdë.ß�ã.é�ê2æ¯ß+â�â�êHé�â��vZ+Ù±äJ �ÿ'S!��ä â�Ú.â�ß!ÜuÝ?â�àdëß�ä àdß+éDÝ?à�ä ýHß\â�ê.á ýHß+é<ó2ô�ß6ÝHá â�ê)ÝHÜÜ;àdëßÇÞ²ß!Þ²êHé�å é�ß!í�Ú*ä é�ß!Ü
Ù êHé�â�àdêHéDä Ûè\àdëßRâ�Ú�	â�ã*ÝHæ¯ß�ýHß!æ¯àdêHé�â�þ�n����
	����������� R#Q��;P ê RxP[�*àdê\àdëß9àdêHà�ÝHáeê"	â�ß+é�ýHß!ÜvÞ²ß!Þ²êHé�å��

Ò²yN�����2����yYyN�A�����uz|���A~¢ý äe� ß��§óEàdë.ßÍé<Ý?à�ä êÈê.Ù��]V�Û.êHé<Þòê.ÙeàdëßÍç.Û*ÝHáHß+é�é�êHé�àdê�àdë*Ý?à¨ê.Ù4àdëßÃä Û*ä à�ä§ÝHáOß+é�é�êHéA�&fHêHé
æ¯ê.Þ�ãÚà�ä Ûè\àdë.ßRß+é�é�êHé<óEô�ßRÚâ�ß;Ý?Û~Ý?ããé�ê�üaä§Þ\Ý?à�ä êHÛ ê.Ù.àdëß;ÝHæ¯àdÚ�ÝHáeâ�ê.á Úà�ä êHÛ ê"	à�ÝHä Ûß!Ü\Úâ<ä ÛèvÝ\Ü.ä é�ß!æ¯à
â�ê.á ýHß+é��

« �������|��y�Ö Z�Û�èHß+Ûß+éDÝHá§óaÝ�Þ�ß+àdëê2Ü�ä â9æ¯êHÛâDä§ÜPß+é�ß!Ü
àdêÈë*ÝdýHß�	2ß+ß+Û�ÝÈÙgÝHä§á Úé�ßÈÙ êHéRÝ&ã�Ý?é�à�ä§æ¯Ú*á§Ý?é¦ãé�ê"	�á ß!Þ ä§Ù*Ý?ÛOå
ê.Ù�àdëßAÙ ê.á§á ê�ô�ä Ûè�ä âÍàdé�Úß��
M �Jhëß�àdêHà�ÝHáeà�ä§Þ²ßJä â�Ý#	2ê�ýHßJoAëêHÚé�â��
V"�Jhëß�çÛ*ÝHáEé�ß!á§Ý?à�ä ýHß�ß+é�é�êHé&ÛêHé<Þìä â�Ý#	2ê<ýHß�ÝVUeÝ"V"�
j"�JhëßAÞ²ß!Þ²êHé�å æ¯êHÛâ�Ú�Þ²ãà�ä êHÛ6ã2ß+é¦ÛêaÜPß�ß+üaæ¯ß+ß!ÜPß!ÜÃàdëßJá§ä§Þ\ä à�â�ã2ß!æ+ä çß!ÜÇþ M p�äJh�ô�ë*ä§á ß�ÚâDä ÛèÃÚã
àdêcn²ãé�êaæ¯ß+â�â�êHé�â�Ý?Û*ÜkV#o�äJh�ô&ëß+ÛÇÚâ<ä ÛèÃàdë.ßRß+ÛOà�ä é�ßRÛêaÜPß����
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Z¯Û�àdë*ä âÃâ�ß!æ¯à�ä êHÛ*óMô·ßÇã.é�ß+â�ß+ÛEàÃàdëß�Þ²ß+àdé<ä§æ¯â�æ ëêHâ�ß+Û Ù êHéÃß+ýeÝHá Ú*Ý?à�ä Ûè�àdëß�æ¯ê.á§á ß!æ¯à�ä ýHß�Ý?Û*Ü�ãé�ê"	�á ß!Þ�$¿â�ã2ß!æ+ä ç*æ
ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßÇê.Ù�àdëßvâ�ê.á ýHß+éuæ¯êHÛ.çèHÚé<Ý?à�ä êHÛâ;Úâ�ß!Ü ä Û àdë*ä âAâ�àdÚ*ÜPå��´ß¦Úé æ¿ë.ê.ä§æ¯ß ê.Ù²Þ²ß+àdé<ä§æ¯â;ô²Ý?âJëß!Ý�ý2ä§á å
ä Û#ðÚ.ß+Û*æ¯ß!Üg	Oå\àdë.ß èHÚ�ä§ÜPß!á§ä Ûß+â¦ãé�êHã2êHâ�ß!ÜJÙ êHét	Vß+Û�æ¿ë*Þ\Ý?é�ú2ä Ûè�êHãà�ä§Þ\ä �!Ý?à�ä êHÛvâ�ê.Ù�à�ô²Ý?é�ßAÝ?â9ÜPß+â<æ¯é<ä 	2ß!Ü�ä Û T M"M W9�

n!Á@Â Ë�Ê�É�Å+Ä�É�ù¢È�õ;Ì<Ê"!¦È�ÆÜÈ
�eß+à$#ó	2ßÇàdëßÇâ�ß+àÃê.Ù·ãé�ß!æ¯êHÛ*Ü.ä à�ä êHÛß!Üuâ�ê.á ýHß+éuæ¯êHÛçèHÚé<Ý?à�ä êHÛ.â þ�% #�%�ð&���dó('å	VßÇàdë.ßÇâ�ß+àÃê.Ù²á§ä Ûß!Ý?é\â�åEâr$
àdß!Þ²â	
?ã.é�ê"	*á ß!Þ²âÃàdê¥	2ßJâ�ê.á ýHß!Ü þ�% ')%Ëð*�;�ÈÝ?Û*Üwá ß+à�+�é�ß+ãé�ß+â�ß+ÛOà6Ý?ÛEå)ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß Þ²ß!Ý?â�Úé�ßJàdë�Ý?à�à�Ý?úHß+â
ÝAâ�ã2ß!æ+ä ç*æ²ýeÝHá ÚßuÙ êHé�ß!ÝHæ¿ëwß+ý4ÝHá Ú�Ý?à�ä êHÛ�àdé<ä§ÝHá§ó¦äe� ß��§ó¦Ý?ãã*á§ä§æ+Ý?à�ä êHÛwê.Ù�Ý\â�ê.á ýHß+é6æ¯êHÛçèHÚé<Ý?à�ä êHÛwàdê�ÝÃãé�ê"	*á ß!Þu�
SaüaÝHÞ²ã*á ß+â9ê.Ù¾ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ßÇÞ�ß!Ý?â�Úé�ß+â;ä Û�æ+á Ú*ÜPßÃà�ä§Þ²ß\à�Ý?úHß+Û�óqâ�ß+Û.â<ä à�ä ý2ä à�å àdê6çÛß%$¿àdÚ.Û*ä Ûè.ó�Þ²ß!Þ�êHé�å Ú.â<Ý?èHß!ó
ß+à�æ%� s ß�Ý?â�â�Ú*Þ²ß\àdë�Ý?à9ß!ÝHæ¿ëwê.Ù*àdëß;â�ê.á ýHß+é�æ¯êHÛ.çèHÚé<Ý?à�ä êHÛâ�ä â�Ý?ã.ã*á§ä ß!ÜÇàdêwÝHá§áaàdëß;ãé�ê"	*á ß!Þ²â9â�êvàdë*Ý?à
àdëß
ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßwÞ²ß!Ý?â�Úé�ß�ýeÝHá Úß+â)æ+Ý?Ûà	Vß é�ß+ãé�ß+â�ß+ÛOàdß!Ü�Ý?â)Ý,�-��� Þ\Ý?àdé<ä ü.+Mó¦ô�ëß+é�ß�àdëß)/�� w\y ß!á ß!Þ²ß+ÛEà
æ¯êHé�é�ß+â�ãVêHÛ�ÜPâ
àdê�àdëß�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß�+1032 4
ê.ÙËâ�ê.á ýHß+évæ¯êHÛçèHÚ.é<Ý?à�ä êHÛ-�Èô
ä àdëwé�ß+â�ã2ß!æ¯à�àdê ãé�ê"	*á ß!Þ5/���hëß+â�ß
ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß\ýeÝHá Úß+â�+1032 4 ó¾ê.Ù�àdß+Û�ó�Ý?é�ßAÛêHàRô�ß!á§á $�ÜPß+çÛ.ß!Ü~ÜPÚ.ß\àdêvâ�ê.á ýHß+é6æ¯êHÛç.èHÚé<Ý?à�ä êHÛ ÙgÝHä§á Úé�ß�Ý?Û*Ü6êHàdëß+é
ãé<ÝHæ¯à�ä§æ+ÝHáËá§ä§Þ\ä à�Ý?à�ä êHÛ.â�� s ä àdëêHÚ.àÃá êHâ�â ê.ÙaèHß+Ûß+é<ÝHá§ä àGå!óaô·ßÇÝ?â�â�Ú*Þ�ß9àdë*Ý?àÃá ê�ô�ß+é�ý4ÝHá Ú.ß+â ê.ÙaãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ß9ýeÝHá $
Úß+âÍÝ?é�ß9ÜPß+â<ä é<Ý#	*á ß9Ý?Û�Ü â�Ú�	â�ß!í�Úß+ÛEà�á å9é�ß+ã.é�ß+â�ß+ÛEà&ä§á§á $�ÜPß+çÛß!Ü²ýeÝHá Úß+âÍæ¯êHé�é�ß+â�ã2êHÛ*Üä Ûè²àdêRâ�ê.á ýHß+é æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ
Ù¹ÝHä§á Úé�ß+â¨ô
ä àdë Ý�ýHß+é�å;ë*ä èHëJý4ÝHá ÚßÃþ-* ���O�*Ý?â�à�á å!óOàdëß â�ê.á ýHß+é9æ¯êHÛçèHÚéDÝ?à�ä êHÛâRÝHá â�êÈë*Ý?ãã2ß+ÛAàdêR	2ß&ã*Ý?é�à�ä à�ä êHÛ.ß!Ü
ä ÛEàdê Üä âr°¹ê.ä ÛOà¦èHé�êHÚãâ��t.ê¿	2ß�ãé�ß!æ+ä â�ß!óEàdëß+é�ß�ß+ü2ä â�àdâÈÝÃÞ\Ý?ãã*ä Û.èÇÙ é�ê.Þ�ß!ÝHæ ëvâ�ê.á ýHß+éÈæ¯êHÛçèHÚéDÝ?à�ä êHÛ6�Íõ7# àdê
Ý¿�;��!2�Ý��¨F�£�����C��!÷���&��¨	'78¦õ:9 �|Z�ÛJàdë*ä â�â�àdÚ*ÜPå!óVÙ êHé�àdë.ß&â<ä Ûè.á ß²ãé�ê2æ¯ß+â�â�êHé·â<æ¯ß+Û�Ý?é<ä ê.óOàdëßÍâ�ß+à;#òæ¯êHÛâDä â�àdâ¨ê.ÙqÝHá§á
àdëß�n"Ú"ã9â�ê.á ýHß+éÃæ¯êHÛçèHÚéDÝ?à�ä êHÛâ��!ZoÙ.ô�ßJæ¯êHÛâ<ä§ÜHß+é�ÝAæ¯êHÛ.çèHÚé<Ý?à�ä êHÛ�èHé�êHÚã6àdê�	2ß;Ý²ã*ÝHæ ú4Ý?èHß%$¿ãé�ß!æ¯êHÛ*Üä à�ä êHÛß+é
æ¯ê.Þ'	*ä Û*Ý?à�ä êHÛ*ó!àdëß+ÛÃàdëß+é�ß9Ý?é�ß M"M Üä (Vß+é�ß+ÛOàMèHé�êHÚãâ&ä ÛÃàdëß¦â�ß+à<9uæ¯êHé�é�ß+â�ã2êHÛ*Üä Ûè²àdê�ß!ÝHæ ëAâ�ã2ß!æ+ä ç*æ�ãé�ß!æ¯êHÛ*Üä $
à�ä êHÛß+é\ä§Þ²ã*á ß!Þ�ß+ÛOà�Ý?à�ä êHÛ þ�Q!S;O�.æ�$�Z[^�þ�`_�dó].é<ä§á§ä ÛêHâr$�Z%^�þ�`J�dóE�MåOã.é�ß%$�QËÝ?é<Ý"�ÝHä§á â�ß+à�æ%�e���¿fPêHé�ß+üaÝHÞ²ã*á ß!óËä Ûuàdëß
æ+Ý?â�ß;ê.Ù&�MåEãé�ß%$�QËÝ?é<Ý"�ÝHä§á â<ó¾àdëß+é�ß�Ý?é�ß�Ú"Ú6Üä (Vß+é�ß+ÛEàRâ�ê.á ýHß+éÇæ¯êHÛçèHÚéDÝ?à�ä êHÛâJæ¯êHé�é�ß+â�ã2êHÛ*Üä ÛèÇàdê6àdë.ß\ý4Ý?éDä êHÚâ
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æ¯ê.Þ'	*ä Û*Ý?à�ä êHÛâRê.Ùqâ�ê.á ýHß+é<ó2êHéDÜPß+é<ä Ûè�Ý?Û*Ü;ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+é�ã*Ý?é<ÝHÞ�ß+àdß+é�â�àdë*Ý?à�	2ß!á êHÛè�àdêÇàdë*ä â�èHé�êHÚã]�¿hëß+â�ß
ã*Ý?é�à�ä à�ä êHÛ�ä ÛèHâ·ô�ä§á§áÜ	2ß
Þ²êHé�ß�é�ß!á ß+ý4Ý?ÛEà²ä Û;àdëß
æ¯êHÛEàdß+üOà�ê.ÙEãé�ê"	�á ß!Þ�â�ã2ß!æ+ä ç*æËã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß�Ý?Û*ÝHá åOâDä â��t*Ý#	�á ß'o
â�ëê<ô�âÍÝ?ÛuÝ?é�à�ä ç*æ+ä§ÝHáHß+üaÝHÞ²ã*á ß&ê.Ù!ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ß9ÜÝ?à�ÝRþ¹à�ä§Þ²ßÍà�Ý?úHß+Û]�MÙ êHéÍÝ¨â<ÞAÝHá§áPâ�ß+à�ê.ÙOâ�ê.á ýHß+é�æ¯êHÛçèHÚéDÝ?à�ä êHÛâ
Ý?Û*ÜÈã.é�ê"	*á ß!Þ²â��

Ñ ������yN�  ��z]¤|���|�����2����z  ��z|¤]���]�A���2����z ¡ �����]� +1032 4 R>=032 4
/  / ® / µ /  / ® / µ�  8  ã V j j"�eb M M

� ® 8 ® j o p M �eb V V
� µ 8  V * n M * nV
"j

�Ý#	*á ßJo�whØÍÛ6ß+üaÝHÞ²ã*á ß9ê.Ùã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßAÜ.Ý?à�Ý²ô
ä àdë6â�ê.á ýHß+éÃæ¯êHÛçèHÚ.é<Ý?à�ä êHÛ~Ù¹ÝHä§á Úé�ß+â&é�ß+ãé�ß+â�ß+ÛEàdß!ÜÈô
ä àdë *Õ�

n!ÁôÀ pkÄtsas@Ê�Ì<ÆÜ÷�u�Ê³Ë�Ê�É�Å+Ä�É�ù¢È�õ;Ì<Ê
äRä ýHß+Û�àdëß\ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßvÜ.Ý?à�ÝvÙ êHéJÝÈã*Ý?é�à�ä§æ¯Ú*á§Ý?éJÞ²ß!Ý?â�Úé�ß!ó�ä à;ä â9â�àdéDÝHä èHëOà�Ù êHé�ô�Ý?é<Ü6àdêwæ¯ê.Þ²ã*Ý?é�ßAàdëß\ß%(Vß!æ�$
à�ä ýHß+Ûß+â�âÈê.ÙËàdë.ß�Þ²ß+àdëêaÜPâ�ô
ä àdë�é�ß+â�ã2ß!æ¯à9àdê�Ý\âDä Ûè.á ß;ã.é�ê"	*á ß!Þu�¦�HãVß!æ+ä ç�æ+ÝHá§á å!ó�ô·ß Ý?â�â�Ú*Þ�ßAàdë*Ý?àÇÞ²ß+àdëêaÜPâ
ô
ä àdë á ê�ô�ß+éRã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
ý4ÝHá Ú.ß+âAÝ?é�ß�	Vß+àdàdß+éA�¿��ê<ô·ß+ýHß+é<óMæ¯ê.Þ²ã*Ý?é<ä Ûè�Þ²ß+àdë.ê2ÜPâ�	*Ý?â�ß!ÜAêHÛuàdëß!ä é\æ¯ê.á§á ß!æ¯à�ä ýHß
ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß6é�ß!í Ú*ä é�ß+â�æ+ÝHá§ä 	é<Ý?à�ä êHÛ ÝHæ¯é�êHâ�â;àdëßvãé�ê"	*á ß!Þ²âA� Ø Û*Ý?àdÚ.é<ÝHáhâ�ê.á Ú.à�ä êHÛ�ä Û àdë*ä âAâ<æ¯ß+Û�Ý?é<ä ê�ä â;àdê
æ¯êHÛâ<ä§ÜHß+é¦àdëß²ÛêHé<Þ\ÝHá§ä �+ß!Ü�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß ýeÝHá Úß+âÝR3032 4 óOêHàdëß+é�ô
ä â�ß�úEÛê�ô�Û�Ý?â¦àdëß²ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß é<Ý?à�ä êHâ�ê.Ùàdëß
Þ²ß+àdëêaÜPâ
Ù êHé�ß!ÝHæ ëvãé�ê"	�á ß!Þuw

R =032 4 ð + 032 4
Þ\ä Û4@?BADC + 032 4@?FE

äe� ß��§ó*é<Ý?à�ä êvê.Ù*àdëß�ÝHæ¯àdÚ*ÝHáqã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ßÃý4ÝHá ÚßAê.Ù�â�ê.á ýHß+é�æ¯êHÛ.çèHÚé<Ý?à�ä êHÛG�9àdêvàdëßU	2ß+â�àAþdá ß!Ý?â�à��&ýeÝHá ÚßAê<ýHß+é
ÝHá§áeâ�ê.á ýHß+éÈæ¯êHÛç.èHÚé<Ý?à�ä êHÛâÈÙ�êHé�àdë.ßRãé�ê"	*á ß!ÞH/��'�MêHàdß9àdë*Ý?àóR3032 4JI M Ù êHé
ÝHá§á¾þK/ E ����Ý?Û�Üvä â�ß!í�Ú*ÝHáeàdê M Ù êHé
Ý?àá ß!Ý?â�à¦êHÛß�â�ê.á ýHß+é
æ¯êHÛçèHÚéDÝ?à�ä êHÛ��9Ù êHé�ß!ÝHæ ëvãé�ê"	*á ß!ÞL/��|Z�à¨â�ß+ß!Þ�â¦é�ß!Ý?â�êHÛ*Ý#	*á ß�àdêÃß+üEã2ß!æ¯à¨àdë*Ý?à¦àdëß\ÝdýHß+é<Ý?èHß
ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß�é<Ý?à�ä ê7MN4²ê.Ùqß!ÝHæ¿ë Þ²ß+àdë.ê2Ü;è.ä ýHß+Û¦	2ß!á ê�ô%ô�êHÚ*á§Ü²	2ßÇÝJÙ¹ÝHä éAä Û*Üä§æ+Ý?àdêHé9ê.ÙaàdëßÈß%(Vß!æ¯à�ä ýHß+Ûß+â�â9ê.Ù
àdëß;Þ�ß+àdëê2Ü�ô�ä àdë6é�ß+â�ã2ß!æ¯à�àdê\àdë�Ý?à�ã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ßAÞ²ß+àdé<ä§æ

M =4 ð M
�
ù
0�O 

R =032 4 U

Z¯ÛvãéDÝHæ¯à�ä§æ¯ß!ó.ë.ê�ô�ß+ýHß+é<óPMN4Èä âÍê.Ù�àdß+Û�ÛêHà&ýHß+é�åÇÚâ�ß!Ù Ú*á4â<ä Û*æ¯ß�Ý�â<ä Û.è.á ß�Ù¹ÝHä§á Úé�ß;Ù êHéÃÝ�â�ê.á ýHß+é\æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ
�Ræ+Ý?Û)Þ\Ý?úHß\ä àdâ9Ý�ýHß+é<Ý?èHßRã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßÍé<Ý?à�ä ê�MN4�ä§á§á $�ÜPß+çÛß!Ü.óVÞAÝ?ú2ä Ûè6ä àRÜä û æ¯Ú�á à·àdê6æ¯ê.Þ²ã*Ý?é�ß àdë.ßÈÜä (Vß+é�ß+ÛEà
Þ²ß+àdëêaÜPâ��dß¨Û.ß�â<ä§Þ²ã*á§ä â�à�ä§æhâ�ê.á Úà�ä êHÛuÙ�êHé�ë*Ý?Û*Ü.á§ä Ûè�àdë*ä â�ä â�â�Úß
ä â·àdê9êHÛ*á åvæ¯êHÛ.â<ä§ÜPß+éMã.é�ê"	*á ß!Þ²â�àdë�Ý?àMë*Ý�ýHßÍô�ß!á§á
ÜPß+çÛ.ß!ÜJãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ßÈé<Ý?à�ä êHâ<ó�	.Úà�àdë*ä âRô�êHÚ*á§ÜJÛêHàJ	2ß6Ù¹ÝHä éRàdê~Þ²ß+àdëêaÜPâ�àdë*Ý?àJÝHæ¯àdÚ*ÝHá§á åuâ�ê.á ýHßAàdëßÃë�Ý?é<ÜPß+é
ãé�ê"	�á ß!Þ²âËÛêHàhâ�ê.á ýHß!Üv	EåJÝHá§áDàdëßRÞ²ß+àdëêaÜPâ��¾Ø�Þ�êHé�ß¦ãé<ä Û*æ+ä ã�á ß!Ü�Ý?ã.ãé�ê.ÝHæ¿ëvä âhàdêAæ¯ê.Þ�ã*Ý?é�ß¨àdëß¦ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
ê.ÙËàdëß Þ²ß+àdëêaÜPâR	2êHàdë�ä Û�àdß+é<Þ²âÈê.ÙËàdëßJÛEÚ*ÞO	2ß+é
ê.ÙËãé�ê"	*á ß!Þ�â
â�ê.á ýHß!Ü�Ý?âÈô�ß!á§á·Ý?â6Ý�ýHß+é<Ý?èHß6ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
é<Ý?à�ä ê�Üä é�ß!æ¯à�á åvÚâ<ä Ûè;àdëß�Ü.ä â�àdé<ä 	Úà�ä êHÛ�ê.Ù2àdëß�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
é<Ý?à�ä êHâ���ê ÝHæ¿ë�ä ß+ýHßÃàdë*ä â<ó.ô·ß�Úâ�ß�àdëß9Û.êHà�ä êHÛ
ê.Ù�ã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ß²ãé�êHç*á ß+âDóEô�ë*ä§æ¿ëvô·ßRÛ.ê�ô ÜHß+â<æ¯é<ä 	2ß��

n!Áon Ë�Ê�É�Å+Ä�É�ù¢È�õ;Ì<Ê³ËUÉ�Ätþ s@Ê
Ø ãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ßÃãé�êHç*á ß
T M"M WGóaâ<ä§Þ²ã�á åwÜPß+ç.Ûß!Üóhä âJÝ�ã�á êHàRê.Ù*àdëßvæ¯Ú*Þ&Ú*á§Ý?à�ä ýHß�Üä â�àdé<ä 	Úà�ä êHÛ�ê.Ù¾àdëß\ã2ß+é<Ù êHér$
Þ\Ý?Û*æ¯ßÃéDÝ?à�ä êHâ��k�eß+à�Q =4 þ�8X��ÜPß+Û.êHàdß\àdëßvæ¯Ú*Þ&Ú*á§Ý?à�ä ýHß Üä â�àdé<ä 	Úà�ä êHÛ ê.Ù*àdëßÃã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßÈé<Ý?à�ä êHâ
ê.Ù·Ý�â�ê.á ýHß+é
æ¯êHÛçèHÚ.é<Ý?à�ä êHÛR�&ô
ä àdë6é�ß+â�ãVß!æ¯à¦àdêAàdëß;Þ²ß!Ý?â�Ú.é�ß�+;w

Q =4 þ�8X��ð M
� % R =032 4�S 8;% U

M j



QT=4 þ�8X�dóqàdë.ß+é�ß!Ù�êHé�ß!ó�ÜHß+ÛêHàdß+â9àdëßuÙ�éDÝHæ¯à�ä êHÛ~ê.Ù*àdëß;ãé�ê"	*á ß!Þ²â9àdë*Ý?àJæ+Ý?Û
	2ß\â�ê.á ýHß!Üvô�ëß+é�ß\àdë.ß ÝdýeÝHä§á§Ý#	*á ß�é�ß%$
â�êHÚéDæ¯ß+â
Ý?é�ßRô
ä àdë�ä Û~Ý\Ù¹ÝHæ¯àdêHé&ê.Ù�8Çà�ä§Þ²ß+â&àdë�Ý?à�é�ß!í�Ú*ä é�ß!ÜÇä Û6àdëß_	Vß+â�à¦â<æ¯ß+Û*Ý?é<ä ê Ù êHé�ß!ÝHæ ë ãé�ê"	*á ß!Þu�

1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.2

0.4

0.6

0.8

1

τ

ρ s(τ
)

s
1

s
2

s
3

f�ä èHÚ.é�ß M wOQ�ß+é<Ù êHé<Þ\Ý?Û*æ¯ß9ãé�êHç*á ß�ß+üaÝHÞ²ã*á ß��

fËä èHÚé�ß M â�ëê�ô�âÃàdë.ßÇãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ß�ãé�êHç*á ß+âvÙ êHéÃàdëß)ÜÝ?à�Ý ä Û´�Ý#	*á ß M �àËë*ä âÈã*á êHàÃé�ß+ýHß!ÝHá â;ý4ÝHá Ú�Ý#	*á ß
ä Û*Ù êHé<Þ\Ý?à�ä êHÛÈàdë*Ý?à¦Þ\ä èHëEà�Û.êHà]	2ß Ý?ã.ã*Ý?é�ß+ÛEà¨Ù é�ê.Þ�ÝdýHß+é<Ý?èHß¦ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß·é<Ý?à�ä ê²ß+ýHß+ÛÃô�ëß+Û�ä à¨ä âËô�ß!á§áEÜHß+çÛß!Ü��
�Pã2ß!æ+ä ç*æ+ÝHá§á å!óËêHÛ.ß æ+Ý?Ûòæ¯ê.Þ²ã�Ý?é�ß�Þ²ß+àdëêaÜPâ
Ú.Û*ÜPß+éÇæ+ä é<æ¯Ú*Þ²â�à�Ý?Û�æ¯ß+âÃô�ëß+é�ßuÝAÚ.â�ß+é
â�ãVß!æ+ä ç.ß+âÇÝ?ÛòÝHÜÜ.ä à�ä êHÛ*ÝHá
â�Ú*æ+æ¯ß+â�â�àdëé�ß+â�ë.ê.á§Ü7U êHÛÇãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ß²é<Ý?à�ä ê.óqäe� ß��§óqÝ?ÛEå;â�ê.á ýHß+é�æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ6àdë*Ý?à¦é�ß+â�Ú*á àdâ9ä Û6ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
ýeÝHá ÚßRàdë*Ý?à
ä â�U²à�ä§Þ²ß+â&èHé�ß!Ý?àdß+é&àdë*Ý?Û6àdë�Ý?à�ê.Ù�àdëß�	2ß+â�à¦ã2êHâ�â<ä 	*á ß�ýeÝHá Úß;ä âÈæ¯êHÛâ<ä§ÜPß+é�ß!ÜvÝ\ÙgÝHä§á Ú.é�ß��

fPêHé
ß+ü2ÝHÞ�ã*á ß!óMä à;ä âJæ+á ß!Ý?é9àdë*Ý?àAä§Ù¾êHÛß\ô�ß+é�ßÃé�ß+â�àdéDä§æ¯àdß!ÜÇàdê~Ý�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßÈé<Ý?à�ä ê ê.ÙVUJð M UejHóaàdëß+ÛW� ä â æ+á ß!Ý?é<á åwàdëßY	2ß+â�àvÞ�ß+àdëê2Ü�Ù ê.á§á ê�ô�ß!Ü�	OåX� µ Ý?Û*Ü�àdë.ß+Û 	OåX� ® âDä Û*æ¯ßÇàdëß+å�â�ê.á ýHß
VHó M Ý?Û*Ü�Ý�ãé�ê"	*á ß!Þ²âé�ß+â�ã2ß!æ¯à�ä ýHß!á å��óhëß6ãé�ê"	�á ß!Þ²âAâ�ê.á ýHß!Ü)ô
ä àdë�ÝÇã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß6éDÝ?à�ä ê � M Uej�Ý?é�ßvß%(Vß!æ¯à�ä ýHß!á å ß!í�Ú*ä ýeÝHá ß+ÛOàJàdê
Ù¹ÝHä§á Úé�ß+â
ä ÛÇàdë*ä â9æ+Ý?â�ß��'ß¨ÛÇàdëß²êHàdëß+é&ë*Ý?Û*Üó2ä§Ù.àdëß�àdëé�ß+â�ë.ê.á§Ü�ô²Ý?â
æ ëêHâ�ß+Û6àdê¿	2ßYU�ð³o.ó4àdë.ß+ÛY	VêHàdë��  Ý?Û*Ü� ® Ý?é�ß&ß!í�Ú*ÝHá§á åÃèHêEê2ÜRâ<ä Û*æ¯ß�àdëß+å¿	2êHàdë\â�ê.á ýHßÈÝHá§á�àdëß�àdëé�ß+ßÍãé�ê"	*á ß!Þ�âÍÝ?Û*Ü�àdë�Ý?à�àdêOê
ô
ä àdë�ä§ÜHß+ÛOà�ä§æ+ÝHáVÝdýHß+é<Ý?èHß
ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß�é<Ý?à�ä êuð M"M[Z p"�v^Ëê.Þ²ã*Ý?éDä Ûè\ô
ä àdë6� µ ä â&â�ê.Þ²ß+ô�ë*Ý?à�àdéDä§æ¿úEåÇâ<ä Û*æ¯ß;ä à�êHÛ�á åJâ�ê.á ýHß+â�VRêHÚà�ê.Ù�àdëßj²ãé�ê"	*á ß!Þ²ât	Úà¦ë�Ý?â
Ý\á ê�ô�ß+éÃÝdýHß+é<Ý?èHß�ã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ß²é<Ý?à�ä ê�ð_n Z p"�

n!Áoé Ã;Äßs�u�Ê�É]\iö;È{s@÷@Æ�ø ê Ê�È�Ïxö;É�Ê
Z+Ù¾Ý²ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß²ãé�êHç*á ß�ã*á êHà9æ¯êHÛâ<ä â�àdâ&ê.Ù.ÛOÚ*Þ�ß+é�êHÚâ9æ¯Úé�ýHß+âDóEàdëß+Û~ä à9Þ\ä èHëEà�ÛêHàt	2ß²ã2êHâ�â<ä 	*á ß�àdêÃýaä â�Ú*ÝHá§á å
ÜPß+àdß+é<ÞAä ÛßRàdëßRé�ß!á§Ý?à�ä ýHß
êHé<ÜHß+é<ä Ûè\êHé�ã�ä§æ¿úÇàdëßJ	2ß+â�à¦â�ê.á ýHß+éÈæ¯êHÛç.èHÚé<Ý?à�ä êHÛ]�vËëß�â<ä àdÚ�Ý?à�ä êHÛwä âÍß+ü2ÝHæ¯ß+ér	�Ý?àdß!Ü
ô�ëß+Û�àdëß6æ+Ý?Û*Üä§Ü.Ý?àdß�â�ê.á ýHß+éAæ¯êHÛçèHÚé<Ý?à�ä êHÛ.âAÝ?é�ß6ÙgÝHä é<á å�æ+á êHâ�ßÃàdê�ß!ÝHæ¿ë�êHàdëß+éA�¿ê�ÝHÜÜPé�ß+â�âÍàdë�ä âÃä â�â�Úß6Ý?Û*Ü
àdêÈß!á§ä§Þ\ä Û*Ý?àdß�ëEÚ*Þ\Ý?Û�ä ÛEàdß+é�ýHß+ÛOà�ä êHÛwä Û�àdëß²ß!Ý?é<á å�Ý?Û*ÝHá åEâ<ä â¦â�à�Ý?èHß+â&ô�ëß+é�ß â�ê.á ýHß+é9æ¯êHÛçèHÚ.é<Ý?à�ä êHÛâ¦ÛEÚ*ÞO	2ß+é�ä Û
ëEÚÛ*ÜPé�ß!ÜHâ<ó�ô�ß�ãé�êHã2êHâ�ß²àdê\Ú.â�ß²àdëßAÝ?é�ß!Ý²ÚÛ�ÜPß+é¨àdëß�ã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ß²ãé�êHç*á ß\æ¯Úé�ýHß+â
Ù�êHé&é<Ý?Ûúaä ÛèÈàdëß�ý4Ý?éDä êHÚâ
â�ê.á ýHß+é&æ¯êHÛç.èHÚé<Ý?à�ä êHÛâ��dËë.ß Ý?é�ß!Ý·ÚÛ*ÜHß+é*àdëß�æ¯Úé�ýHßRþ¹Ø_\v^O��ãé�ê<ý2ä§ÜPß+â�Ý²á êHÛè.ä àdÚ*Ü.ä Û*ÝHá<â�Ú*Þ\Þ\Ý?é�å�ê.ÙÞ�Ú�á à�ä ã*á ß
Ý?â�â�ß+â�â<Þ²ß+ÛEàdâÃÝ?à\ÝHá§á.ã2êHâ�â<ä 	*á ß
ãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ß9é<Ý?à�ä êHâ�ê.Ùhä ÛEàdß+é�ß+â�à���fPêHé\Ý9ã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ß9éDÝ?à�ä êJàdë.é�ß+â�ëê.á§ÜAê.Ù<U�ó
àdëß
êHÛ*á år8výeÝHá Úß+â²ê.Ùhä ÛEàdß+é�ß+â�àÃÝ?é�ß
àdë.êHâ�ß�Ù é�ê.Þ M àdê^UAÝ?Û*ÜAâ�êJàdëß9é�ß!á ß+ý4Ý?ÛEà\Ý?é�ß!ÝRÚ.Û*ÜPß+é
æ¯Úé�ýHß�îA>9ö =4 þ_U��
ä â�àdëßJÝ?é�ß!Ý²ÚÛ*ÜHß+é¦àdëß;æ¯Ú*Þ&Ú*á§Ý?à�ä ýHßJÜ.ä â�àdé<ä 	Úà�ä êHÛ)æ¯Ú.é�ýHßRÚãàdê,U!óEô�ë*ä§æ¿ë�ä â�è.ä ýHß+Û�	Eå

îA>9ö =4 þ_U��hð`UÝ. M
� 0�ADa

Þ\ä Û�þ_U E R =032 4 �ÝU

M o



Ëë�ä âÃÙ êHé<Þ&Ú*á§Ý?à�ä êHÛ*óhä èHÛêHé�ß+âAÝHá§á.àdë.ß�ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ß9é<Ý?à�ä êHâRê.Ùaâ�ê.á ýHß+ér$�æ¯êHÛçèHÚ.é<Ý?à�ä êHÛâRêHÚàdâDä§ÜPßÈàdëßÈé<Ý?ÛèHß
ê.ÙVàdëß
àdëé�ß+â�ëê.á§Ü)UAÝ?Û�Ü\ß%(Vß!æ¯à�ä ýHß!á å�æ¯êHÛâDä§ÜPß+é�â àdëêHâ�ßÇÝ?âÈÙ¹ÝHä§á Úé�ß+â��_fPêHé²àdëß9ß+üaÝHÞ²ã*á ßÇä Û
fËä èHÚé�ß M ó.ô·ßÇæ+Ý?Û
Ûê<ôòé�ß!ÝHÜä§á å�æ¯ê.Þ²ãÚ.àdßRàdë*ä â&Ø_\v^òÞ²ß!Ý?â�Úé�ß;Ù êHé�àdëßRâ�ê.á ýHß+é�æ¯êHÛçèHÚ.é<Ý?à�ä êHÛâ��  E � ® Ý?Û�Üb� µ Ù êHé
Ý?ÛEåJç.Û*ä àdß�U��Z¯Û ã*Ý?é�à�ä§æ¯Ú*á§Ý?é<ó�ô·ß�ô
ä§á§á.ÛêHà�ä§æ¯ß�àdë*Ý?à²Ø_\�^ ê.Ùc� µ ä â\æ¯ê.Þ²ã*Ý?é<Ý#	�á ß
àdêJàdë*Ý?à ê.Ù<�  Ý?Û*Ü)� ® Ù êHé²â<Þ\ÝHá§á ß+é²ýeÝHá Úß+âê.ÙdUÃÝ?Û*Ü�	2ß!æ¯ê.Þ²ß+â�ã.é�êHèHé�ß+â�â<ä ýHß!á åÇô�êHé�â�ßJÝ?â�àdëßRàdëé�ß+â�ëê.á§Ü6ä Û*æ¯é�ß!Ý?â�ß+â��

�MêHàdß·àdë�Ý?à�Ù êHé¾àdëß·â�ã2ß!æ+ä§ÝHá!æ+Ý?â�ß·ô�ëß+é�ß�àdë.ß+é�ß Ý?é�ß·Ûê�â�ê.á ýHß+é¦æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ�Ù¹ÝHä§á Úé�ß+â¨Ý?Û*Ü9ÝHá§á�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
é<Ý?à�ä êHâ&Ý?é�ß¨ô�ß!á§á4ÜPß+çÛß!Üó�àdëßRÝ?é�ß!Ý·ÚÛ*ÜHß+é�æ¯Úé�ýHß+âËàdÚé�Ûâ*êHÚ.à�àdê�	2ß Ü.ä é�ß!æ¯à�á å9é�ß!á§Ý?àdß!Ü àdê\Ý�ýHß+é<Ý?èHß�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
é<Ý?à�ä êHâ¨ô�ëß+ÛJàdëß ã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ß�é<Ý?à�ä êÈàdëé�ß+â�ëê.á§ÜeU9ä â¨â�ß+à�àdê
àdëßÃÞ\Ý?üaä§Þ�Ú�Þòã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßÍé<Ý?à�ä ê6ÝHÞ²êHÛè�àdëß
æ¯ê.Þ²ã2ß+à�ä Ûè\â�ê.á ýHß+é�æ¯êHÛçèHÚ.é<Ý?à�ä êHÛâ��

Ëë.ßAÝ?é�ß!Ý�ÚÛ�ÜPß+é¦àdëßRã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß�ã.é�êHç*á ßAæ¯Úé�ýHß9ê.Ù*Ý\Þ�ß+àdëê2Ü æ+Ý?Û6é�ß!ÝHÜä§á å�ÝHæ+æ¯êHÚÛEàÃÙ�êHé
Ù¹ÝHä§á Úé�ß+âÈÝ?Û*Ü
ä â�Ý¨èHêOêaÜJä Û*Üä§æ+Ý?àdêHé�ê.ÙEàdëß�ß%(Vß!æ¯à�ä ýHß+Ûß+â�â¦ê.ÙEàdë*Ý?à²Þ²ß+àdëêaÜ��d��ß+Û*æ¯ß!ó!ô�ß&Úâ�ß&àdëß&Ø_\v^�ýeÝHá Úß+â�àdêJÜPß+àdß+éDÞ\ä Ûß
àdëß_�9	2ß+â�à��ÍÞ�ß+àdëê2Ü&ô
ä àdë�é�ß+â�ã2ß!æ¯à�àdêÍâ�ê.Þ�ß·ê.ÙPàdë.ß²ä§Þ²ã2êHé�à�Ý?ÛEà�Ý?â�ãVß!æ¯àdâËê.ÙPàdë.ß·â�ê.á ýHß+é�æ¯êHÛç.èHÚé<Ý?à�ä êHÛÈàdë*Ý?à�Ý?é�ß
á§ä úHß!á å\àdêR	2ß�ê.Ùaä ÛOàdß+é�ß+â�à·àdê
ãé<ÝHæ¯à�ä à�ä êHÛß+é�â<óOß�� è��§ó!à�ä§Þ�ß&à�Ý?úHß+Û*ó2Þ²ß!Þ²êHé�å�Ú.â<Ý?èHß!óOâ�ß+Ûâ<ä à�ä ýaä àGå\ê.ÙEà�ä§Þ�ß3
HÞ²ß!Þ²êHé�å
Úâ<Ý?èHß;ô
ä àdë)é�ß+â�ã2ß!æ¯à9àdêvç.Ûß%$¿àdÚÛ*ä Ûè.óqß+à�æ%�¥��êHàdßJàdë*Ý?à
êHÛß�æ¯êHÚ*á§Ü6ã2ß+é<Ù�êHéDÞ�ÝÃâ<ä§ÞAä§á§Ý?é�æ¯ê.Þ²ã�Ý?é<ä â�êHÛ)ô&ëß+é�ß
àdëßJã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ß�Þ�ß+àdé<ä§æ¯â�+�ä â6ä àdâ�ß!á§Ù&Ý�æ¯ê.Þ'	*ä Û*Ý?à�ä êHÛ�ê.Ùhàdëßuæ¯êHé�ß Þ�ß+àdé<ä§æ¯âÈâ�Ú*æ¿ëòÝ?âÈà�ä§Þ²ß�Ý?Û*Ü�Þ²ß!Þ²êHé�å
ÜPß+ã2ß+Û*Üä Û.è�êHÛ
àdë.ß·Úâ�ß+é*é�ß!í�Ú*ä é�ß!Þ�ß+ÛOàdâ��¾Ø æ¯é<ä à�ä§æ+ÝHá4æ ëê.ä§æ¯ß9ä Û
àdë.ß·Ø_\v^E$�	*Ý?â�ß!ÜÈæ¯ê.Þ²ã�Ý?é<ä â�êHÛÇä â�àdë.ß·àdëé�ß+â�ëê.á§Ü
Ù êHé�ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ß&é<Ý?à�ä êbU&â<ä Û*æ¯ß²àdë*ä âRæ+Ý?Û�â<ä èHÛ*ä ç*æ+Ý?ÛEà�á å�Ý#(Vß!æ¯à¦àdëß Ø_\�^ Ý?Û*Ü9àdëß+é�ß%	Eå!óOàdëß²é�ß!á§Ý?à�ä ýHßAí�Ú*ÝHá§ä àGå
ê.Ù�àdëß Üä (Vß+é�ß+ÛOàÇÞ²ß+àdëêaÜPâ��YZ�Û~àdëßuæ¯Ú.é�é�ß+ÛEà9â�àdÚ*ÜHå!ó¾ô�ß æ¿ëêEêHâ�ßJàdë*ä â
àdë.é�ß+â�ëê.á§Üvàdê�	2ß;ß!í Ú*ÝHáqàdê M Ý�	2êHàdë
Ù êHé�à�ä§Þ²ßRà�Ý?úHß+Û*ó*Þ²ß!Þ²êHé�å�ÚâDÝ?èHß;Ý?â&ô�ß!á§áqÝ?â&àdë.ßRâ�ß+Ûâ<ä à�ä ýaä àGå)Þ�ß+àdé<ä§æ¯â��EZ¯Û6êHàdëß+éÍô·êHé<ÜHâ<óEô·ßJÝ?â�â�Ú*Þ²ß�àdë�Ý?à�Ý
àdé<ä§ÝHá.àdë*Ý?à&é�ß+â�Ú*á àdß!Ü�ä Ûvã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßRàdë�Ý?à&ô�Ý?âÃÞ�êHé�ß9àdë*Ý?ÛwÝ?Û êHéDÜPß+é&ê.ÙhÞ\Ý?èHÛ�ä àdÚ*ÜPß9ô�êHé�â�ß
àdë*Ý?Ûvàdë.ß_	2ß+â�à
ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßRÙ êHéÍÝ¨è.ä ýHß+ÛAã.é�ê"	*á ß!Þ�ô�Ý?â�ß%(Vß!æ¯à�ä ýHß!á å ÝRÙ¹ÝHä§á Úé�ß��d��êHàdß&àdë*Ý?à�àdë*ä âÍä â ä Û ÝHÜÜä à�ä êHÛ;àdê�àdëß
Ù¹ÝHä§á Úé�ß
æ¯é<ä àdß+é<ä§Ý;ÜPß+â<æ¯é<ä 	2ß!ÜÇä Û�V"�eã"�ej"�

n!Áoî ËUÉ�Ä�f s@Ê�ù Ã ýtÊ�Ì<÷aþ;Ì
ËRÊ�É�Å+Ä�É�ù¢È4õ!Ì<Ê
ËëßÈÛêHà�ä êHÛ)ê.Ùqãé�ê"	*á ß!Þ â�ã2ß!æ+ä ç*æÍã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ß6ä âRé�ß!á ß+ýeÝ?ÛOàAÞAÝHä Û*á åwä Û àdë.ßvæ¯êHÛOàdß+üEà9ê.Ùqâ�ê.á ýHß+éJæ¯êHÛç.èHÚé<Ý#$
à�ä êHÛ)èHé�êHÚãâRàdë*Ý?àJÝ?é�ß ÝHÞ²ß+Û*Ý#	�á ß\àdê6çÛß%$¿àdÚ.Û*ä Ûè��kS·ÝHæ¿ë(æ¯êHÛ.çèHÚé<Ý?à�ä êHÛ~èHé�êHÚã æ¯êHÛâDä§ÜPß+é�ß!Ü�ä Û�àdë�ä â9â�àdÚ*ÜHå
ä ÛEýHê.á ýHß+âÃÝHá§áeàdëßRâ�ê.á ýHß+éÃæ¯êHÛçèHÚéDÝ?à�ä êHÛâ�ô
ä àdë àdëßRâ<ÝHÞ²ß9ãé�ß!æ¯êHÛ*Üä à�ä êHÛ.ß+é
ä§Þ²ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛ äe� ß��§ó¾Ý²ã�ÝHæ¿úeÝ?èHß%$
ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+éAæ¯ê.Þ'	*ä Û*Ý?à�ä êHÛ]�mËëßR	*Ý?â<ä§æ ã.é�ß!Þ\ä â�ß6ä â�àdë*Ý?à\ÝÇæ¯êHÛçèHÚ.é<Ý?à�ä êHÛ èHé�êHÚã¥	2ßÈß+ý4ÝHá Ú�Ý?àdß!Ü�ÛêHà\ä Û
àdß+é<Þ²â²ê.Ù�Ý
â<ä Û.è.á ßm�9	2ß+â�à��JÞ²ß!Þ'	2ß+éÃþ¹ß�� è��§óaâ�ã2ß!æ+ä ç*æ¦ã*Ý?éDÝHÞ²ß+àdß+éAæ¯êHÛçèHÚéDÝ?à�ä êHÛ Ù�êHé\Ý9ãé�ß!æ¯êHÛ*Üä à�ä êHÛ.ß+é��dó4	Úà
é<Ý?àdëß+é9ä Û�àdß+é<Þ�â¦ê.Ùeëê<ô ÝHá§áEê.Ù¾ä àdâ9Þ²ß!Þ'	2ß+é�âRæ+Ý?Û)æ¯ê.á§á ß!æ¯à�ä ýHß!á å6â�ê.á ýHß�àdëß²ß+ÛEà�ä é�ß�â�ß+à¨ê.Ùeãé�ê"	*á ß!Þ²â��|Z¯Û�êHàdëß+é
ô�êHé<ÜPâ<ó*àdëß+é�ß ä â�Ûê ã2ß+Û*ÝHá à�å ä§Ù�àdëß ä Û*Üä ýaä§ÜPÚ*ÝHá·Þ²ß!ÞO	2ß+é�â�Ý?é�ßJÛêHà
é�ê"	Úâ�à�ó¨Ý?âÇá êHÛè Ý?â
ß!ÝHæ ë�ãé�ê"	*á ß!Þ ä â
â�ê.á ýHß!Ü;ß+û æ+ä ß+ÛEà�á åk	EåÇâ�ê.Þ²ß9â�ê.á ýHß+éÃæ¯êHÛ.çèHÚé<Ý?à�ä êHÛ�ä Ûvàdëß
èHé�êHÚã]���HÚ*æ¿ëwÝAÞ²ß+àdé<ä§æ�ä â é�ß!á ß+ý4Ý?ÛEàÃä Ûvâ<æ¯ß+Û*Ý?éDä êHâ
ô�ëß+é�ß�êHÛß;æ+Ý?Û�Ý#(VêHé<Ü\àdê\çÛß%$¿àdÚÛ.ß�àdëßRã*Ý?é<ÝHÞ�ß+àdß+é�â&àdê;ê"	à�ÝHä Ûvàdëß_	Vß+â�à¦ãVêHâ�â<ä 	*á ß�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßAÙ êHé&ß!ÝHæ ë
ãé�ê"	�á ß!Þu�

fPêHéDÞ\ÝHá§á å!óEô·ßÃÜPß+çÛ.ßI4��	����'��&��4�©ª���IF&��'N�.��� �d�ó'N���e§����2����!����V+1g
hji032 k ê.ÙaÝ�æ¯êHÛçèHÚé<Ý?à�ä êHÛ�èHé�êHÚ.ã)8&Ù êHé�ãé�ê"	�$
á ß!ÞH/�Ý?â�àdëßJ	2ß+â�à¦ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß�ýeÝHá ÚßAÝHÞ²êHÛ.è ÝHá§áeàdëß�â�ê.á ýHß+éÈæ¯êHÛç.èHÚé<Ý?à�ä êHÛâ
ä ÛR8?ó¾äe� ß��§ó

+ g
hji0l2 k ð"�ñMm�4nA�k +1032 4�U

�MêHàdßJàdë�Ý?à�+1032 kAä âÇÝ?Û Ý?èHèHé�ß+è.Ý?à�ä êHÛ ê.Ùhàdëß;ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ßAýeÝHá Úß+âÈê.Ù�àdëßuÞ�ß!ÞO	2ß+é�â�ê.á ýHß+é6æ¯êHÛçèHÚé<Ý?à�ä êHÛ.â��
Ëë*ä âÃä âÃä Û�æ¯êHÛEàdé<Ý?â�à àdê�ÝRã2êHâ�âDä 	*á ßJÝHá àdß+é�Û�Ý?àdßÇæ¯éDä àdß+é<ä êHÛuàdë*Ý?àÈÜ.ä é�ß!æ¯à�á å�æ¯êHÛâDä§ÜPß+é�â àdëß
ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ß9ýeÝHá Úß+â
ê.Ù2Ý¦ã*Ý?é�à�ä§æ¯Ú*á§Ý?éMô
ä Û.Û*ä ÛèAÞ²ß!Þ'	2ß+éMâ�ê.á ýHß+é�æ¯êHÛçèHÚéDÝ?à�ä êHÛ�þdÙ êHéMß+üaÝHÞ²ã*á ß!ó!àdëß�â�ê.á ýHß+éRæ¯êHÛçèHÚ.é<Ý?à�ä êHÛAô
ä àdë;àdëß
	2ß+â�à¦ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß�ãé�êHç*á ßAÝ?é�ß!Ý\ÝHæ¯é�êHâ�â�ÝHá§á4ãé�ê"	*á ß!Þ²â����

×|ÖpoEÖ�ú « ��z]yP®��2�|z]��z|� ¡ ����z
Ø Ûvä§Þ²ã2êHé�à�Ý?ÛOà�ä â�â�ÚßRä ÛÃàdëßRæ¯êHÛOàdß+üEà�ê.Ù!ãé�ê"	*á ß!Þ�$¿â�ãVß!æ+ä ç�æqã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßRÝ?Û*ÝHá åEâ<ä â&ä â�é�ß!á§Ý?àdß!Ü²àdê�àdëßd	2ß+Ûß+çàdâ
ê.Ù¨çÛ.ß%$¿àdÚÛ*ä Ûè�� �Pã2ß!æ+ä ç*æ+ÝHá§á å!ó¨êHÛß�ô·êHÚ�á§Ü(á§ä úHßuàdê í Ú�Ý?ÛOà�ä à�Ý?à�ä ýHß!á å Þ²ß!Ý?â�Ú.é�ßvëê<ô â�ß+Ûâ<ä à�ä ýHßuß!ÝHæ¿ë â�ê.á ýHß+é

M b



æ¯êHÛçèHÚ.é<Ý?à�ä êHÛÇèHé�êHÚã�ä â¦àdêÈçÛß%$¿àdÚÛ�ä Ûè��]Z�Û�êHé<ÜPß+é¨àdê6ÜPêÈàdë*ä â<óOô�ß\Ý?â�â�Ú*Þ²ß àdë*Ý?à¨ß!ÝHæ¿ëvâ�ê.á ýHß+é
æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ
èHé�êHÚã`8�õW9 ë*Ý?âvÝ ÜPß!Ù¹Ý?Ú*á à6æ¯êHÛçèHÚé<Ý?à�ä êHÛ�è.ä ýHß+ÛÕ	Oå~àdëß)Þ²ß!Þ'	Vß+éÈâ�ê.á ýHß+é�æ¯êHÛçèHÚé<Ý?à�ä êHÛrq3Q�,aþ_8[��� Ëëß
	2ß+Ûß+çàdâ·ê.Ù4çÛß%$¿àdÚÛ�ä ÛèRô
ä àdë*ä ÛJàdë*ä â�æ¯êHÛçèHÚéDÝ?à�ä êHÛ;èHé�êHÚ.ãuæ+Ý?Û�àdëß+Û²	2ß
æ+Ý?ãàdÚé�ß!ÜJä ÛJàdß+é<Þ²â�ê.Ù4Ûß+ô�Þ�ß+àdé<ä§æ
� !��	F£��¨ !���!#�I�����C!bsD032 k²ÜPß+çÛß!ÜÇÝ?â

sD032 k¨ð +1g
hji0l2 k
+ 032 tvu�w   k £

U

Ø â
êHÛ.ß�æ+Ý?Û�é�ß!ÝHÜä§á å ê"	â�ß+é�ýHß!ó¾àdë.ß\çÛß%$¿àdÚÛ�ä Ûè6è.ÝHä Ûòä âJÜPß+ç.Ûß!Ü)Ù êHé9ß+ýHß+é�å æ¯êHÛ.çèHÚé<Ý?à�ä êHÛ�èHé�êHÚã Ý?Û*Ü
ãé�ê"	�á ß!Þ Ý?Û*Ü�æ+Ý?Ûg	2ßÍæ¯êHÛ.â<ä§ÜPß+é�ß!Ü�ÝÍÞ�ß+à�Ý�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß Þ²ß+àdé<ä§æ�Ý?â�â�êaæ+ä§Ý?àdß!Ü&ô�ä àdë
àdëß²æ¯êHÛçèHÚéDÝ?à�ä êHÛ
èHé�êHÚ.ãâ��
�Mê�ô�ß+ýHß+é<óaä à²ä â�Üä (Vß+é�ß+ÛEà Ù é�ê.Þòàdë.ß�æ¯êHé�ß ã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ß�Þ�ß+àdé<ä§æ<+wä ÛAàdëß â�ß+Ûâ�ß&àdë*Ý?à²ä â�Û.êHà ÜPß+çÛ.ß!ÜAÙ êHé·ß!ÝHæ ë
â�ê.á ýHß+éuæ¯êHÛçèHÚé<Ý?à�ä êHÛ�$¿ãé�ê"	*á ß!Þ àdéDä§ÝHáe�qËë*ä âÃçÛß%$¿àdÚ.Û*ä Ûèuè.ÝHä Û æ+Ý?ÛÕ	2ß�ýaä ß+ô·ß!Ü Ý?âU	VêHàdë Ý?Û�ä Û*Üä§æ+Ý?àdêHéAê.Ù
ã2êHàdß+ÛOà�ä§ÝHá�	Vß+Û.ß+çàdâAÙ�êHé�â�ß!Ý?é<æ¿ë*ä Û.èÇô
ä àdë*ä Û àdëßÃâ�ê.á ýHß+é
èHé�êHÚã þdäe� ß��§óqàGô�ß!Ý?ú2ä Ûèvã*Ý?é<ÝHÞ²ß+àdß+é�âA�RÝ?â�ô·ß!á§áMÝ?âRàdëß
ä Û�$�ÝHÜPß!í�Ú*Ý?àdß+Ûß+â�âÃê.ÙËàdëß�ÜPß!Ù¹Ý?Ú*á à
â�ê.á Úà�ä êHÛ]� s ëß+Ûwàdëß�ÜPß!ÙgÝ?Ú�á à
â�ê.á Ú.à�ä êHÛ æ¯êHé�é�ß+â�ã2êHÛ*ÜPâ�àdêuàdëß�êHÛßJô
ä àdë
	2ß+â�àvæ¯ê.á§á ß!æ¯à�ä ýHß ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß!ó�àdëß6çÛß%$¿àdÚ.Û*ä Ûè è.ÝHä Û%ÝHá â�ê�é�ß+ýHß!ÝHá âJàdëß6ß+üEàdß+ÛOà;ê.Ù·â�ã2ß!æ+ä§ÝHá§ä �!Ý?à�ä êHÛ%ä Û àdëß
æ¯êHÛçèHÚ.é<Ý?à�ä êHÛvèHé�êHÚ.ã]�

n!Áoô pkÄ�õ�þ;Îtö!É�È�ÆÜ÷@Ä�õyx
É�Ätö�ýH\÷ö!È{s@÷@Æjøíê Ê�È�Ïxö;É�Ê�Ï
Ëëß+é�ß Ý?é�ßAà�ô·ê�ä§Þ²ã2êHé�à�Ý?ÛEàJæ¯é<ä àdß+éDä§Ý Ù êHé
ß+ýeÝHá Ú*Ý?à�ä Ûè�â�ê.á ýHß+éÈèHé�êHÚã.âJä Û)àdë.ß�æ¯êHÛEàdß+üOàÈê.Ù*çÛß%$¿àdÚÛ�ä Ûè��iËëß
çé�â�à
êHÛß)ä âÃàdë.ß ÝHæ¯àdÚ�ÝHáËã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ß Ý?â�â�Ú*Þ\ä Û.è�ç.Ûß%$¿àdÚÛ*ä Ûè�æ+Ý?Û 	2ß ÜPêHÛß!óhô&ë*ä§æ¿ë ä âvæ+Ý?ãàdÚ.é�ß!Üc	Oå~àdëß
ãé�ê"	�á ß!Þ�$¿â�ã2ß!æ+ä ç*æ¨ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß9ý4ÝHá Úß+âz+1g
hNi032 k ���Mê�ô�ß+ýHß+é<ó�àdêuæ¯ê.Þ²ã�Ý?é�ßJÝRè.ä ýHß+Û â�ß+àÍê.ÙVâ�ê.á ýHß+é èHé�êHÚãâ<óêHÛß
ô�êHÚ*á§Ü ë*Ý�ýHßvàdê�Ý?èHèHé�ß+è.Ý?àdßuàdëß+â�ßvã.é�ê"	*á ß!Þ�$¿â�ã2ß!æ+ä ç*æÃãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ßÇý4ÝHá Ú.ß+â;ê<ýHß+éuÝHá§áMàdëß6ãé�ê"	*á ß!Þ²â���Ëëß
ä â�â�Ú.ß+âÈä ÛEýHê.á ýHß!Üuä Û àdë*ä âÈÝ?èHèHé�ß+è.Ý?à�ä êHÛ þdä§á§á $�ÜPß+ç.Ûß!Ü\ýeÝHá Úß+â<ó�æ+ÝHá§ä 	é<Ý?à�ä êHÛ ÝHæ¯é�êHâ�â ã.é�ê"	*á ß!Þ²â��&Ý?é�ß�ä§ÜHß+ÛOà�ä§æ+ÝHá.àdê
àdëêHâ�ßwÜPß+â<æ¯é<ä 	2ß!Ü�ä ÛÞ�Pß!æ¯à�ä êHÛÞj"�ej"�Þ�Mß+Û*æ¯ß!ó�àdëß~Ý?é�ß!ÝÇÚÛ*ÜHß+éÃàdëß6ãé�ê"	�á ß!Þ�$¿â�ã2ß!æ+ä ç*æÈã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßÇã.é�êHç*á ß
æ¯Úé�ýHß+âÈä â
Ý²Û*Ý?àdÚ.é<ÝHáaæ¿ëê.ä§æ¯ß�Ù�êHé�Ý\í Ú�Ý?ÛOà�ä à�Ý?à�ä ýHßÇæ¯ê.Þ²ã*Ý?é<ä â�êHÛvê.Ù.ý4Ý?é<ä êHÚ.â&â�ê.á ýHß+éÍèHé�êHÚãâ��

n!Áoû Ë�È�É�È{s�s@Ê#s�Ë�Ê�É�Å+Ä�É�ù¢È�õ;Ì<Ê
Z¯Ûvàdëß;æ+Ý?â�ß
ê.ÙËÞ&Ú*á à�ä ã*á ß9ã.é�ê2æ¯ß+â�â�êHé&é�Ú.Ûâ<ó4àdëß9ãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ß;Þ²ß+àdé<ä§æ¯â ê.Ùhä ÛEàdß+é�ß+â�à�æ¯êHÚ�á§Üu	2ß;Üä (Vß+é�ß+ÛEà
Ù é�ê.Þ
àdë*Ý?à ê"	à�ÝHä Ûß!ÜJÚâDä Ûè�Ý9â<ä Ûè.á ßÈãé�êaæ¯ß+â�â�êHéA�_Ëëß+é�ß!Ù�êHé�ß!óËÝ9Úâ�ß+éÃÞ\ä èHëEà�	2ßÇä ÛOàdß+é�ß+â�àdß!Ü�ä ÛuúEÛê�ô�ä Ûè;ë.ê�ô�àdëß
é�ß!á§Ý?à�ä ýHß�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßÃê.Ù�àdëß;â�ê.á ýHß+é�â�ê"	â�ß+é�ýHß!Ü~ä Û(Ý\â�ß+é<ä§ÝHáaß+ÛEýaä é�êHÛ*Þ²ß+ÛEà�æ ë*Ý?ÛèHßuä Û(ÝÃã�Ý?é<ÝHá§á ß!áqâ�ß+àdà�ä Ûè��
fPêHé
àdë*ä âRãÚé�ãVêHâ�ß!óVô·ß æ¯êHÛ.â<ä§ÜPß+éRß!ÝHæ ë�Þ&Ú*á à�ä $¿ãé�êaæ¯ß+â�â�êHé
é�ÚÛ àdêk	2ßÈã*Ý?é�à�ê.Ù¨Ý6Ü.ä (�ß+é�ß+ÛEà�ë*Ý?é<ÜHô²Ý?é�ßÃèHé�êHÚã]�
Ëëß�ýeÝ?é<ä êHÚâ\â�ê.á ýHß+é�â�Ý?é�ßÇß+ýeÝHá Ú*Ý?àdß!Ü ä Û ß!ÝHæ¿ë ê.Ù�àdëß+â�ßÇë*Ý?é<ÜPô�Ý?é�ßÇèHé�êHÚã.âÃâ�ß+ã*Ý?é<Ý?àdß!á åòÝ?Û*Ü�àdëßÇØ_\v^%ê.Ù
ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßRã.é�êHç*á ß+âÃÝ?é�ß9Úâ�ß!ÜÃàdêJâ�àdÚ*ÜPå�àdëßg	Vß+ë�Ýdýaä êHéÍê.ÙVàdëß�â�ê.á ýHß+é�âÃÝHæ¯é�êHâ�â²ýeÝ?é<ä êHÚâ ë*Ý?é<ÜPô�Ý?é�ß;æ¯êHÛ.çè"$
Úé<Ý?à�ä êHÛ.â���ØÍÛ)ä§Þ�ãVêHé�à�Ý?ÛOà¨ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßÃÞ²ß+àdé<ä§æ�ä Û)ÝÍã*Ý?é<ÝHá§á ß!áEâDæ¯ß+Û*Ý?é<ä êvä â¦àdëß²ß+û æ+ä ß+Û*æ¯åJê.Ù.àdëß²é�ß+â�ã2ß!æ¯à�ä ýHß
ã*Ý?é<ÝHá§á ß!á�ä§Þ²ã*á ß!Þ�ß+ÛOà�Ý?à�ä êHÛâA�¥Saû æ+ä ß+Û*æ¯å ä âÇæ¯ê.Þ²ãÚ.àdß!Ü)Ý?â7{9ð 

ù 0l| Mm�mQ 4}0 Z | M~�mQ ù 0 ô�ëß+é�ß | Mm�mQ 4�0 ä â�àdëß
	2ß+â�à¨â�ß!í�Úß+ÛOà�ä§ÝHáà�ä§Þ²ßAÝ?Û*Ü | M~�mQ�ù 0 é�ß+ãé�ß+â�ß+ÛEàdâ¦àdëß�à�ä§Þ²ß9ê"	â�ß+é�ýHß!Ü6Ù êHé��
/Ããé�êaæ¯ß+â�â�êHé�â���Ø é�ß!á§Ý?à�ä ýHß!á åÇë*ä èHë
ß+û æ+ä ß+Û*æ¯å�Ù�êHéÃá§Ý?é�èHß�ãé�êaæ¯ß+â�â�êHé�âÈæ¯êHÚ*á§Ü\ß!ä àdë.ß+éÍâ�Ú.èHèHß+â�àÍàdë�Ý?à&àdëß
â�ê.á ýHß+é\æ+Ý?Ûc	2ßRã�Ý?é<ÝHá§á ß!á§ä �+ß!Ü;ß+û æ+ä ß+ÛOà�á å êHé
àdë*Ý?àÈàdëß�â�ß+é<ä§ÝHá¨ä§Þ²ã�á ß!Þ²ß+ÛOà�Ý?à�ä êHÛ�ä âÃÛêHàÈêHãà�ä§Þ\ÝHáe� �ä§ÞAä§á§Ý?é<á å!ó�Ýuá ê�ôìýeÝHá Úß�ê.Ùhß+û æ+ä ß+Û�æ¯å�æ¯êHÚ*á§Ü â�Ú.èHèHß+â�à
àdëß�ß+ü2ä â�àdß+Û*æ¯ß
ê.Ùaß+üOã2ß+Ûâ<ä ýHß
â�ß!í�Úß+ÛOà�ä§ÝHáËæ¯ê.Þ²ã2êHÛß+ÛEàdâ²êHéÈÝ9ã2êOêHéÍã*Ý?é<ÝHá§á ß!á�ä§Þ²ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛ]��Ëëß+é�ß!Ù�êHé�ß!ó�Ý
ÜPß!æ+ä â<ä êHÛ)é�ß+è.Ý?é<Üä ÛèÇô&ëß+àdëß+é;Ý�ã*ÝHæ ú4Ý?èHßuä â÷�Gë*ä èHë*á å·�Èß+û æ+ä ß+ÛEàRêHéRÛêHàAæ+Ý?Û.ÛêHàJ	2ß6Þ\ÝHÜPß¿°¹Úâ�à�	Oå�Ý?Û*ÝHá åP�%$
ä Ûè\àdë.ß�ß+û æ+ä ß+Û*æ¯åÇýeÝHá Úß+â��O�Mß+ýHß+é�àdëß!á ß+â�âDó¾Ý\æ¯ê.Þ²ã�Ý?é<ä â�êHÛvô�ä àdë6â<ä§Þ\ä§á§Ý?éÈä§Þ²ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛâ�ÝHæ¯é�êHâ�â�Üä (Vß+é�ß+ÛEà
ë*Ý?é<ÜHô²Ý?é�ß�èHé�êHÚãâ
æ¯êHÚ*á§ÜÃè.ä ýHßJÝ?Û~ä Û*Ü.ä§æ+Ý?à�ä êHÛ�Ý#	2êHÚà�àdëß�é�ß!á§Ý?à�ä ýHß
é�ê"	.Úâ�àdÛß+â�â9Ý?Û�ÜÈã*Ý?é<ÝHá§á ß!á4ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ß��

� �ø¹(��Õ¿½bÑ��Þ¼¦ÐÃÔ��,×���ÖhÕ�����×bÓ&Ð

Z¯Û�àdë�ä â�â�ß!æ¯à�ä êHÛ*ó�ô�ß�ãé�ß+â�ß+ÛEà�àdëß�é�ß+â�Ú*á àdâÃê.ÙËêHÚ.é�ß!Þ�ã*ä é<ä§æ+ÝHá�ß+ýeÝHá Ú*Ý?à�ä êHÛ]� s ßÇÚ.â�ß;àdë.ßJã.é�ê2ÜHÚ*æ¯à9ê.Ù�àdêHà�ÝHá
â�ê.á Úà�ä êHÛ à�ä§Þ²ß~Ý?Û*Ü�àdë.ß~Þ²ß!Þ²êHé�å�é�ß!í�Ú*ä é�ß!Ü Ù êHé\â�àdêHéDä Ûè àdëß~æ¯êEß+û æ+ä ß+ÛEà�Þ\Ý?àdé<ä üòÝ?Û*Ü�ã.é�ß!æ¯êHÛ*Üä à�ä êHÛß+éuÝ?â

M p



êHÚé¦ãéDä§Þ\Ý?é�åJãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ß\æ¯é<ä àdß+é<ä§Ý"�'�Mß+Û*æ¯ß!Ù êHé�àdë*ó4ô�ß�ô
ä§á§áEé�ß!Ù ß+é�àdê\àdë�ä â
í Ú�Ý?ÛOà�ä à�å Ý?â&àdëßk���	�[���2cxF¾H|�C����F
:;�&�2��¨F��� þ� �OQ!���tËëß�àdêHà�ÝHá�â�ê.á Úà�ä êHÛ à�ä§Þ²ß�ä Û*æ+á Ú*ÜPß+âÃàdëß�à�ä§Þ²ßÇàdê æ¯é�ß!Ý?àdßÇàdëß�ãé�ß!æ¯êHÛ*Üä à�ä êHÛ.ß+évÝ?Û*Ü�àdëß
à�ä§Þ²ßRà�Ý?úHß+Ûc	Eå;àdëß�ã.é�ß!æ¯êHÛ*Üä à�ä êHÛß!Ü�^Oä�êHégä_  ÿ�S;�ÃàdêAê"	à�ÝHä ÛvàdëßAÝ?ã.ãé�ê�üaä§Þ\Ý?àdß
â�ê.á Úà�ä êHÛ]�

s ßÈæ¿ëêHâ�ßR �OQ~Ý?â Ý¨ã.é<ä§Þ\Ý?é�åÇÞ²ß!Ý?â�Úé�ß¦ê.Ù!àdë.ß9í Ú*ÝHá§ä à�åÃê.Ù�Ý¦ãé�ß!æ¯êHÛ*Üä à�ä êHÛ.ß+é ä§Þ²ã*á ß!Þ�ß+ÛOà�Ý?à�ä êHÛ²	2ß!æ+Ý?Úâ�ß
	2êHàdë�æ¯ê.Þ²ãÚà�Ý?à�ä êHÛ6à�ä§Þ�ßÃÝ?Û�ÜJÞ�ß!Þ²êHé�åAÚ.â�ßÈÝ?ã.ãVß!Ý?é¨àdê¿	2ßÃä Û*ÝHÜPß!í�Ú*Ý?àdß\Þ²ß!Ý?â�Úé�ß+â¦ê.Ùeàdëß\í Ú*ÝHá§ä à�å;ê.Ù*ÝÍãé�ß%$
æ¯êHÛ*Üä à�ä êHÛ.ß+é<óEô�ëß+Û�æ¯êHÛâ<ä§ÜHß+é�ß!ÜÇä Û*Üä ýaä§ÜPÚ*ÝHá§á å��tfPêHé�Þ²êHâ�à¦ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+é�â<óOàdëß+é�ßÃä â9Ý éDÝ?ÛèHß²ê.Ùeã*Ý?é<ÝHÞ�ß+àdß+é
æ¿ë.ê.ä§æ¯ß+âAä Û ô�ë�ä§æ¿ëuàdëß+é�ßÇä âÈÝ9àdé<ÝHÜPß%$¿ê"(�	2ß+àGô�ß+ß+Û�â�ê.á Úà�ä êHÛuà�ä§Þ²ß�Ý?Û�Ü Þ²ß!Þ�êHé�å~æ¯êHÛâ�Ú�Þ²ãà�ä êHÛ*ó*ÝHá àdëêHÚèHë ä à
ä â&ã2êHâ�âDä 	*á ß�àdê Þ\Ý?úHß
ã*Ý?é<ÝHÞ²ß+àdß+éÈæ¿ëê.ä§æ¯ß+â àdë*Ý?à
ä Û*æ¯é�ß!Ý?â�ß9êHéÈÜPß!æ¯é�ß!Ý?â�ßJ	2êHàdë6à�ä§Þ�ß;Ý?Û*Ü6Þ²ß!Þ�êHé�å�â<ä§Þ�Ú�á à�Ý?Ûß%$
êHÚâ<á å��thëß¦êHãà�ä§Þ&Ú*Þ�êHã2ß+é<Ý?à�ä ÛèRã2ê.ä ÛEàhê.Ù2Ý¨ãé�ß!æ¯êHÛ*Ü.ä à�ä êHÛß+é Ù êHéÍÝ¨è.ä ýHß+Û;ãé�ê"	*á ß!Þ á§ä ß+â²ä Û�Ý�àdé<ÝHÜHß%$¿ê"(Y�+êHÛß��
Ø â�ô·ß�ô�ä§á§áEê"	â�ß+é�ýHßAá§Ý?àdß+éÈä Û6àdë*ä â¦â�ß!æ¯à�ä êHÛ*óeàdëßAÜä é�ß!æ¯à�â�ê.á ýHß+é�é�ß+â�Ú*á àdâ�ä ÛÇàdëß�ê�ýHß+é<ÝHá§á*ÙgÝ?â�àdß+â�à�â�ê.á Úà�ä êHÛvà�ä§Þ²ß
Ù êHé9Þ²êHâ�à¦ãé�ê"	�á ß!Þ²âRä ÛÇêHÚé¦àdß+â�à¦â�Ú*ä àdß!óaÝHá 	2ß!ä àRÝ?à¦àdëßAæ¯êHâ�à¦ê.Ù*Ý â<ä èHÛ*ä ç*æ+Ý?ÛEà�á åJë*ä èHë)Þ²ß!Þ²êHé�åuæ¯êHÛâ�Ú*Þ�ãà�ä êHÛ]�
Ø%ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+éÃæ¯êHÚ*á§ÜÃâ<ä§Þ�ã*á åÇß!Þ�Ú�á§Ý?àdß
àdëß�Üä é�ß!æ¯àÍâ�ê.á ýHß+éÈÝ?Û�ÜÃß!Þ²ß+é�èHßÇÝ?â àdëßJÙ¹Ý?â�àdß+â�à ãé�ß!æ¯êHÛ*Ü.ä à�ä êHÛß+é��
Ø¦à�àdëß�êHàdëß+é�ß+üEàdé�ß!Þ²ß!ó2ãé�ß!æ¯êHÛ*Üä à�ä êHÛß+é�â²â�Ú�æ¿ë Ý?âuá!ÝHæ¯ê"	*ä§ó;äRÝ?Úâ�âr$��Hß!ä§ÜPß!á§óVêHé�Z[^&þ�Ý"�dóhæ¯êHÛâ�Ú*Þ²ß�ýHß+é�åwá§ä àdà�á ß
Þ²ß!Þ²êHé�å!ó�	.Úà æ+Ý?Û�à�Ý?úHß\Ý?Û�ä§Þ²ãé<ÝHæ¯à�ä§æ+ÝHá§á åuá§Ý?é�èHß²ÛOÚ*Þ'	2ß+éMê.Ùqä àdß+éDÝ?à�ä êHÛâ¦àdê6æ¯êHÛOýHß+é�èHß��hØÍâRÝ&é�ß+â�Ú*á à�óN°¹Ú*ÜPè.ä Ûè
àdëß)í�Ú*ÝHá§ä àGåwê.ÙMãé�ß!æ¯êHÛ*Ü.ä à�ä êHÛß+é�âu	*Ý?â�ß!Ü�â�ê.á ß!á åwêHÛ àdëß!ä é\à�ä§Þ²ßÇêHé�Þ²ß!Þ²êHé�å�é�ß!í�Ú*ä é�ß!Þ²ß+ÛEàdâÃâ<ä§Þ²ã*á å�åaä ß!á§ÜPâ
ô
ä ÛÛ.ß+é�â¨àdë*Ý?à9Ý?é�ß�ß+üEàdé�ß!Þ²ßAæ+Ý?â�ß+â
Ý?Û�ÜÇÝ?é�ß�ê.Ù*á§ä àdà�á ß9ãé<ÝHæ¯à�ä§æ+ÝHáqä ÛEàdß+é�ß+â�à��O�Mê�ô�ß+ýHß+é<ó*Ù�êHé¦àdëß�âDÝ?úHßRê.Ùeé�ß!ÝHÜHß+é�â
ä ÛEàdß+é�ß+â�àdß!ÜÇä ÛJô
ä ÛÛß+é�â·â�ã2ß!æ+ä ç*æMàdê�Þ²ß!Þ�êHé�å!óOà�ä§Þ²ß\Ý?Û*ÜRé�ê"	Úâ�àdÛß+â�â<óHàdëß ô
ä ÛÛ�ä ÛèRã*Ý?é<ÝHÞ�ß+àdß+é9æ¯ê.ÞO	*ä Û�Ý?à�ä êHÛ
æ+Ý?Û�	2ß²é�ß!ÝHÜä§á å�ê"	à�ÝHä Û.ß!ÜvÙ é�ê.Þ �Ý#	*á ß+âRp#$ M Ý"�

Ëë.ß�é�ß!Þ\ÝHä Û*ÜPß+éRê.Ùqàdë*ä âRâ�ß!æ¯à�ä êHÛ�ä âRêHé�è.Ý?Û*ä �+ß!Ü)Ý?â;Ù�ê.á§á ê<ô�â��YfËä é�â�à�ó·Ù�êHé�ß!ÝHæ ë(æ¯êHÛç.èHÚé<Ý?à�ä êHÛ�èHé�êHÚ.ã äe� ß��§ó
ã*ÝHæ ú4Ý?èHß%$¿ãé�ß!æ¯êHÛ*Üä à�ä êHÛß+é<ó¾ô�ßvÝ?Û*ÝHá åN�+ßAàdëßÃã2ß+é<Ù�êHéDÞ\Ý?Û*æ¯ßÈê.ÙaàdëßÃýeÝ?é<ä êHÚâ9ã*Ý?é<ÝHÞ²ß+àdß+é�âJÝ?Û*Ü;é�ß+ã2êHé�à²êHÛ�àdëß
	2ß+â�àRã*Ý?éDÝHÞ²ß+àdß+é6æ¯ê.ÞO	*ä Û�Ý?à�ä êHÛ�ê<ýHß+é6ÝHá§áaàdëß;ãé�ê"	*á ß!Þ²â
ô
ä àdë�é�ß+â�ã2ß!æ¯à9àdê à�ä§Þ²ß!ó¨Þ²ß!Þ²êHé�å!ó¨Ý?Û*Ü
 �'Q4� s ß
àdëß+Û ãé�ß+â�ß+ÛEàAàdëß ß%(�ß!æ¯àdâ�ê.Ù�ã*Ý?éDÝHÞ²ß+àdß+é;ç.Ûß%$¿àdÚÛ*ä Ûè êHÛ(àdëß ãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ß6ô
ä àdë*ä Û ß!ÝHæ¿ë æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ
èHé�êHÚã�ô�ë*ä§á ß�Úâ<ä Û.è�Þ&Ú*á à�ä ã*á ß�ÛOÚ*Þ'	2ß+éÍê.Ùaãé�êaæ¯ß+â�â�êHé�â��gËë*ä âÃä âÈÙ ê.á§á ê�ô�ß!Üm	Eå)Ý;æ¯ê.Þ�ã*Ý?é<ä â�êHÛuê.Ù2àdëßÇÜPß!Ù¹Ý?Ú*á à
Ý?Û*Ü9ãé�ê"	*á ß!Þ â�ã2ß!æ+ä ç*æ±	2ß+â�à·ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ß&ê.Ù4àdëß ýeÝ?é<ä êHÚâRæ¯êHÛçèHÚéDÝ?à�ä êHÛÇèHé�êHÚãâ��d�*Ý?â�à�á å!óEô·ßÃæ¯ê.Þ\Þ²ß+ÛEà¨êHÛ
àdëßÃé�ß!á§Ý?à�ä ýHßuä§Þ²ã2êHé�à�Ý?Û*æ¯ß\ê.Ù¾çÛß%$¿àdÚ.Û*ä Ûè�êHÛ�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßvÝHÞ²êHÛ.èÇàdëßvæ¯êHÛçèHÚéDÝ?à�ä êHÛ)èHé�êHÚã.âAÝ?â9ô�ß!á§á�Ý?â
àdëßRß+û�æ+ä ß+Û*æ¯å�ê.Ù.àdë.ß�ã*Ý?é<ÝHá§á ß!á¾ä§Þ�ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛâ��

é!Á@Â Ë�Ê�É�Å+Ä�É�ù¢È�õ;Ì<Ê"� ÷@Æxq!÷@õBpkÄ�õ�þ;Îtö!É�È�ÆA÷9Ä�õHx�É�Ätö ý!Ï
s ßJçé�â�àJ	2ß+è.ä Û
	Oå ÜPß+âDæ¯é<ä 	*ä Ûè àdëßAýeÝ?é<ä êHÚâÇæ¯êHÛçèHÚéDÝ?à�ä êHÛ~èHé�êHÚ.ãâJä Û�àdë*ä â9â�àdÚ*ÜPå��¥Ëëß+â�ß�æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ
èHé�êHÚã.â¦Ý?é�ß�ê"	.à�ÝHä Ûß!ÜÃÙ�é�ê.Þ ç.ýHß�èHß+Û.ß+é<ÝHáDãÚé�ã2êHâ�ß·ãé�ß!æ¯êHÛ*Ü.ä à�ä êHÛß+é&æ+á§Ý?â�â�ß+â $�á ß+ýHß!áA	*Ý?â�ß!ÜÃä Û�æ¯ê.Þ²ã*á ß+àdß9Ù¹ÝHæ¯àdêHér$
ä �!Ý?à�ä êHÛ þ�Z[^�þ ÿ ���dó!àdëé�ß+â�ëê.á§Ü�	*Ý?â�ß!ÜAä Û*æ¯ê.Þ²ã*á ß+àdßÈÙgÝHæ¯àdêHé<ä �!Ý?à�ä êHÛ�þ�Z%^O 
#Z%�X\vO�dóeÝHá èHß%	é<ÝHä§æÍÞ�Ú�á à�ä èHé<ä§ÜAþ¹Ø¿ �ä_�dó
Ý?Û*Ü�â�ã*Ý?é�â�ßvÝ?ãã.é�ê�üaä§Þ\Ý?àdß�ä ÛEýHß+é�â�ß�þ��PØ�Z%���±fPé�ê.Þ»�Ý#	*á ß�VHó¾êHÛß æ+Ý?Û)é�ß!ÝHÜä§á åuê"	â�ß+é�ýHß\àdë�Ý?àRàdëß+â�ß\ã.é�ß!æ¯êHÛ�$
Üä à�ä êHÛß+é�æ+á§Ý?â�â�ß+â�æ¯êHé�é�ß+â�ã2êHÛ*Ü
àdê æ¯êHÛ*æ¯é�ß+àdßJä§Þ²ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛâ&â�ãé�ß!ÝHÜÇÝHÞ²êHÛèvÜ.ä (�ß+é�ß+ÛEà�ã*ÝHæ ú4Ý?èHß+âÈÝ?Û*Ü�àdëEÚâ
Üä (Vß+é�ß+ÛEà¨æ¯êHÛç.èHÚé<Ý?à�ä êHÛÃèHé�êHÚã.â�� s ß9ä§ÜPß+ÛEà�ä§Ù åRß!ÝHæ¿ëÃê.Ù�àdëß+â�ß�æ¯êHÛçèHÚé<Ý?à�ä êHÛÈèHé�êHÚ.ãâËÚâ<ä ÛèÍàdëß¨ã*ÝHæ¿úeÝ?èHß9Ý?Û*Ü
ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+é�æ+á§Ý?â�âÍÛ*ÝHÞ�ß+â<ó4ß�� è��§ó|é<ä§á§ä Û.êHâr$�Z[�]\� Ù�êHé�	2êHàdë6àdëßJZ%^OòÝ?Û*Ü¿Z[�]\� ä§Þ²ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛâ ô
ä àdë
Üä (Vß+é�ß+ÛEà�ç�á§áOÙ¹ÝHæ¯àdêHé�â&Ý?Û*ÜÈÜPé�êHã�àdê.á ß+é<Ý?Û*æ¯ß+âA�tß¨Úé�çé�â�à�èHê.ÝHáeä âËàdêÃÜHß+àdß+é<Þ\ä Ûß�àdëß¨â�ß+àËê.ÙPã*Ý?é<ÝHÞ�ß+àdß+é�â&Ù�êHéËß!ÝHæ ë
æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ èHé�êHÚã àdë�Ý?à&é�ß+â�Ú�á àdß!Ü ä Û�àdëß_	2ß+â�à� �'Q�ê<ýHß+é�àdëß9ß+ÛEà�ä é�ß�ãé�ê"	*á ß!Þ â�Ú*ä àdß��JËë�ä â&ã*Ý?é<ÝHÞ�ß+àdß+é
ä âRæ¿ëêHâ�ß+Û)Ý?â�àdë.ßÍã*Ý?éDÝHÞ²ß+àdß+é9æ¯ê.ÞO	�ä Û*Ý?à�ä êHÛÇàdë*Ý?à¨é�ß+â�Ú*á àdß!Ü�ä Û�àdëßÃÞ\Ý?üaä§Þ�Ú*Þ Ø_\v^~ô
ä àdë¦ �OQ�Ý?â¨àdëß²ã2ß+ér$
Ù êHé<Þ\Ý?Û*æ¯ßÃÞ²ß+àdé<ä§æV+�Ý?â9ÜPß+â<æ¯é<ä 	2ß!ÜJä Û¥�Hß!æ¯à�ä êHÛ¥j"�'Saâ�â�ß+ÛEà�ä§ÝHá§á å!ó4àdë*ä âRÝHÞ²êHÚ.ÛOàdâ¨àdêÈã*á êHàdà�ä ÛèÈàdëß²ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
ãé�êHç�á ßJæ¯Úé�ýHß+âÃÙ êHéÈÝHá§á�àdëß
ã*Ý?é<ÝHÞ²ß+àdß+é\æ¯ê.Þ'	*ä Û*Ý?à�ä êHÛâ\Ù êHéÈÝ9è.ä ýHß+Ûuãé�ß!æ¯êHÛ*Üä à�ä êHÛ.ß+éÃä§Þ�ã*á ß!Þ²ß+ÛEà�Ý?à�ä êHÛ�Ú.â<ä Ûè
 cOQ Ý?âÍàdëßRã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ßAæ¯é<ä àdß+éDä êHÛ*ó¾Ý?Û*Üvæ¿ëêEêHâ<ä Ûè;àdëßRã*Ý?é<ÝHÞ�ß+àdß+é�æ¯ê.Þ'	*ä Û*Ý?à�ä êHÛ�æ¯êHé�é�ß+â�ã2êHÛ*Üä Û.è�àdê;àdëß
æ¯Úé�ýHß
ô
ä àdë�àdëßJÞ\Ý?üaä§Þ&Ú*Þ Ý?é�ß!ÝRÚÛ�ÜPß+é�ä à�� s ß�ã2ß+é<Ù êHé<Þ ÜPß+à�ÝHä§á ß!ÜuÝ?Û*ÝHá åEâ<ä â êHÛ*á å~Ù êHé&àdëß�â�ß+é<ä§ÝHá*æ+Ý?â�ß6Ý?Û*Ü
ãé�ß+â�ß+ÛOà9ä ÛEàdß+é�ß+â�à�ä Ûè;àdé�ß+Û*ÜPâ�ä Û6àdëß�ã*Ý?é<ÝHá§á ß!á*æ+Ý?â�ß��

fPêHéJàdëß)æ¯êHÛ*Ù èHÚé<Ý?à�ä êHÛ(èHé�êHÚã.âvæ¯ê.Þ²ã2êHâ�ß!Ü ê.Ù²Ý�ã*ÝHæ ú4Ý?èHßwÝ?Û*Üuãé�ß!æ¯êHÛ*Üä à�ä êHÛß+é<ó·ô�ß~æ¿ë.êOêHâ�ß àdëßY	2ß+â�à
æ¯êHÛçèHÚ.é<Ý?à�ä êHÛ)ô
ä àdë)é�ß+â�ã2ß!æ¯à�àdê6àdëß\à�ä§Þ�ß\à�Ý?úHß+Û*óMÞ�ß!Þ²êHé�åuÚâ<Ý?èHß!óqé�ê"	Úâ�àdÛ.ß+â�âAÝ?Û*Ü¦ cOQ¬�����&���;�u��©�©±�����
'��&��4�©ª���I�r�&ÿhê"	.Úâ�àdÛß+â�â²ä âRÞ²ß!Ý?â�Úé�ß!ÜJä ÛJàdß+é<Þ²â¨ê.ÙEàdëß ãVß+éDæ¯ß+ÛOà�Ý?èHß²ê.Ù4àdëßÍãé�ê"	*á ß!Þ�â·â�ê.á ýHß!ÜÇÝ?â�ÜPß+àdß+é<ÞAä Ûß!Ü
	Eå àdëß ÙgÝHä§á Ú.é�ß æ¯é<ä àdß+é<ä êHÛ ä Û �Pß!æ¯à�ä êHÛ V"�eã"�ej"�óZ�Û�àdëß æ+Ý?â�ßuê.Ù¦à�ä§Þ�ß!ó
Þ²ß!Þ�êHé�å Ý?Û*Üà cOQ2óMàdë.ß�ô�ä ÛÛ*ä Ûè

M ã



æ¯êHÛçèHÚ.é<Ý?à�ä êHÛvä â&ä§ÜPß+ÛEà�ä çß!Üv	Oå
ß+ü2ÝHÞAä Û*ä Ûè²àdëßRÝ?é�ß!Ý�ÚÛ*ÜHß+é*àdëß¨é�ß+â�ãVß!æ¯à�ä ýHß¦ã.é�êHç*á ßRæ¯Úé�ýHß+âhô
ä àdëÈà�ä ß+â±	.é�êHúHß+Û
Ý?ér	*ä àdéDÝ?é<ä§á å�� ^&á ß!Ý?é<á å!ó�àdë.ß+é�ß�Ý?é�ß)á§ä§Þ\ä à�Ý?à�ä êHÛâ;àdê êHÚé6Þ²ß+àdëêaÜPê.á êHèHå��àf�ä é�â�à�ó&ä àvä âvä§Þ²ã2êHâ�âDä 	*á ß�àdê àdß+â�àvÝHá§á
ã*Ý?é<ÝHÞ�ß+àdß+éJæ¯ê.Þ'	*ä Û*Ý?à�ä êHÛâg	Oåuã2ß+é<Ù êHé<Þ\ä Ûè�Ý?Û�ß+üEë*Ý?Úâ�à�ä ýHß;â�ß!Ý?é<æ ë)ê�ýHß+é
àdëß\ã*Ý?éDÝHÞ²ß+àdß+é9â�ã�ÝHæ¯ß�� s ßAë*Ý�ýHß
Ý?àdàdß!Þ²ãàdß!Ü àdê Úâ�ß Ý?âÇÞ\Ý?ÛEå�æ¯ê.Þ'	*ä Û*Ý?à�ä êHÛ.âÇÝ?â�ô�ß+é�ß�Ù ß!Ý?â<ä 	*á ß;ô
ä àdë*ä Û)àdë.ßAé<Ý?ÛèHß+â
é�ß!æ¯ê.Þ\Þ²ß+Û�ÜPß!ÜY	Eå àdëß
Ý?ÚàdëêHé�âÃê.ÙhàdëßÇã*ÝHæ ú4Ý?èHß+â;àdë*Ý?àÈô·ß)Ý?é�ßÇâ�àdÚ*ÜPåaä Ûè�� �Pß!æ¯êHÛ�Üá å!óhàdëßÇô�ä ÛÛ*ä Ûè�ã*Ý?é<ÝHÞ²ß+àdß+évæ¯ê.Þ'	*ä Û*Ý?à�ä êHÛ�ä â
Ý�Ù ÚÛ*æ¯à�ä êHÛ ê.ÙMàdë.ß6àdß+â�àAâ�Ú*ä àdß�� s ß�ë*ÝdýHßwÝ?àdàdß!Þ²ãàdß!Ü)àdê æ¯ê.á§á ß!æ¯à�Ý�Üä ýHß+é�â�ß6â�ß+àAê.Ù·ãé�ê"	*á ß!Þ²â3��ëê<ô·ß+ýHß+éDó
àdëß²	2ß+â�à9ã*Ý?éDÝHÞ²ß+àdß+é6æ¯ê.ÞO	*ä Û�Ý?à�ä êHÛ æ+Ý?ÛwàdÚé�Û~êHÚà
àdêi	Vß�Üä (�ß+é�ß+ÛOàÇÙ�êHé6Ý\àdß+â�àÈâ�Ú*ä àdßJô
ä àdë�ÞAÝ?àdé<ä§æ¯ß+âÈô
ä àdë
Üä (Vß+é�ß+ÛEà·ãé�êHãVß+é�à�ä ß+â��d*Ý#	*á ß+â�p#$ M ÝÈá§ä â�àMàdë.ßÍô
ä Û.Û*ä ÛèRã*Ý?éDÝHÞ²ß+àdß+é²æ¯êHÛ.çèHÚé<Ý?à�ä êHÛâ�ô
ä àdëJé�ß+â�ã2ß!æ¯àMàdê�àdëßÍà�ä§Þ²ß
à�Ý?úHß+Û*óÍÞ²ß!Þ²êHé�å~Úâ<Ý?èHß!ó�Ý?Û*Ü³ cOQ%Ù êHéÃß!ÝHæ¿ë ãé�ê2æ¯ß+â�â�êHéÇæ¯êHÛ.çèHÚé<Ý?à�ä êHÛ]� s ß ÝHá â�ê ë*ä èHë*á§ä èHëEàvä ÛOàdß+é�ß+â�à�ä Ûè
ÜPß+ã2ß+Û*ÜPß+Û�æ+ä ß+âR	2ß+à�ô·ß+ß+Û à�ä§Þ�ß3
HÞ²ß!Þ²êHé�å�Úâ<Ý?èHß)Ý?Û*Ü ýeÝ?é<ä êHÚâÃß!á ß!Þ²ß+ÛEàdâAê.Ù�àdëß�â�ê.á ýHß+é æ¯êHÛç.èHÚé<Ý?à�ä êHÛâÃýaä§Ý
ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß ãé�êHç*á ß\æ¯Úé�ýHß+â
þ�fËä èHÚé�ß+âgV#$ M Ú"��Ù êHé¦é�ß!á ß+ýeÝ?ÛOà¦èHé�êHÚãâ¦ê.Ùeâ�ê.á ýHß+é
æ¯êHÛçèHÚéDÝ?à�ä êHÛâ��OfPêHé¦àdë.ß�â<Ý?úHß
ê.ÙP	é�ß+ýaä àGå!óOô�ßÍÚ.â�ß�ÝHæ¯é�êHÛEåaÞ²â·àdêÇÜPß+â<æ¯éDä 	VßÍàdëß&ã�Ý?é<ÝHÞ²ß+àdß+éRæ¿ëê.ä§æ¯ß+ât	2êHàdëuä Û;àdëßÍà�Ý#	*á ß+âRÝ?Û*ÜJá ß+èHß+Û*ÜPâ�ê.Ù4àdëß
çèHÚé�ß+â��tËëß�é�ß!ÝHÜHß+é
æ+Ý?Ûvé�ß!Ù ß+é�àdê��Ý#	*á ß�bAÙ�êHé
Ý?Ûvß+üOã*á§Ý?Û�Ý?à�ä êHÛ ê.Ù.àdëß+â�ß;ÝHæ¯é�êHÛOåaÞ²â��

� �!�?�N�7�D���P���Ã�>�7� �¨�>�B���P� �
�����T�����Ç�
�.�bª��b©e¢�¥.Ä!©«© �E¶��<¶l�E¶l�E¶[�Ã¶ � �����E¶����c�<¶l�����E¶l�����E¶������4¶l�����
�2�«©�©¥§°<���G¢<� �E¶l 4¶��E¶��v� ��¡¢�����E¶l��¡¢���� E¶l��¡¢�����E¶���¡¢���£�_�
¤\°<ÆD���&´!�ò¬�¢�¬!Â����¯¢�¤Ë®E�����¯¢+¼  4¶�¥ ¦MÂ§ 4¶�¦MÂ�¡¢¦(�
����¢<®
��¢�©����¯°�¬��b� �d�b¸¨�4¶��<��¸K�E¶©�d�b¸¨�4¶l ��b¸¨� �·½�����¸K�E¶<��½c����¸K�E¶D��½��d�b¸¨�4¶D�·½c <��¸K�
»¾��ª�¢<�*��¡��¯��¤¯¡�¢�©�£ �Eº �E¶3�Eºª� ¦·»¾¶P»
¡¿¬Pª��b��¤¯�V¦·¢��¯�-«¾¤¯�G���²°���� �_�4¶l�� E¶��v��� ¡¢«¬�_�E¶3¡¢«�� E¶l¡¢«¬�_�3�
¦M´!�&µE����¢<¥.»a°��¯°�®!°���©«¤�©«�bª��b©«¤ �4¶���¶�� »1����ª��E¶D»�.�bª��<¶<»1�.�bª��
½h¡��¯��¤¯¡�¢�©�£ �4¶l�Eº �T�<¶��4ºp�<¶D¸¨�4ºp¯v E¶<¸K�Eº ° ½h¡>�4¶D½h¡�º �T��¶D½h¡Vºp�<¶P½h¡�¸dºp¯v E¶<½h¡�¸dº °
�2�«©��G�b� �E¶l�Eº ���©��¶3�Eº �� 4¶<¸¨�4º ° �V©��~�4¶��2©«�oº �3�T�<¶l�V©��?º �� 4¶l�2©«��¸ º °
± ¢�°<��¤¯��¬!�«¬�Í¤��d¡!���²��¤ �!°�©��¢<´��?¶DÅ·±Pµ�����£²¤Y¡¢®�¶P»a°<��°<©«©���©T¤Y¡¢® � Ì �£³¦¶PÅV¤Y¡¢®�¶�»1¤Y¡¢®
®�����¢<¬�²�G¡��¯��¤¯¡�¢�©�£ �4º �3 E¶3�Eº  E¶l�4ºp¯<¶l�Eº ° ®�½&º �� E¶l®!½&º  4¶l®�½&ºp¯<¶l®�½&º °
¤Y��®�°<��°<� �b�G�b��¤ ® Ì ¶P���²¶P����¸¨¤Y� ® Ì ¶P���²¶��·��¸K¤Y�
®��²¢P¢���¡����h¤¯¼*�b��®�¤ ��¶l� ®>®���¶l®N®>�
¤\°<ÆD���&´!�ò��¢<°��¯¤���¤���Â�� ��¶l� ¤ ± ®��v�E¶3¤ ± ®>�3�E¶l¤ ± ®N���E¶l¤ ± ®��_�3�
¦M´!�&µE����¢<¥�¤Y�Ç©���ª<��©�¤ �E¶l�E¶l�4¶� E¶l�4¶��_� ����ª��E¶l����ª��E¶l����ª��E¶3����ª� E¶l����ª��E¶l����ªP�_�

*Ý#	�á ß�b"wO�¾ä â�à�ê.Ù*ÝHæ¯é�êHÛOåaÞ²â&Ú.â�ß!ÜÈàdê ÜPß+Û.êHàdßRý4Ý?éDä êHÚâ�ã*Ý?é<ÝHÞ�ß+àdß+é�æ¿ë.ê.ä§æ¯ß+â��

´ Ö�ú�Ö�ú û!yP��yP��®�¯]���2yN�¢æ%z|{���~��]��yP�2y « ��{��2������ü����2����z
s ß�ß+üEãVß+éDä§Þ²ß+ÛOàdß!Ü�ô�ä àdëJàdë.ßvZ%^�þ ÿ �¨ä§Þ²ã*á ß!Þ�ß+ÛOà�Ý?à�ä êHÛâÈÝdýeÝHä§á§Ý#	*á ß;ä Û�àdëé�ß+ß²ã*ÝHæ ú4Ý?èHß+â�Q;S!O�æ+ó�éDä§á§ä ÛêHâ9Ý?Û*Ü
�MåOãé�ß��&SqüOã2ß+é<ä§Þ�ß+ÛOàdâ¨ô�ß+é�ßÈæ¯êHÛ�ÜPÚ*æ¯àdß!Ü
ô
ä àdëJý4ÝHá Úß+â¨ê.Ù�ÝHó M ó�V�Ù�êHéRá ß+ýHß!áOê.Ù4ç*á§áVþ��XfE��Ù�êHéRÞ\Ý?àdé<ä§æ¯ß+â¦êHéDÜPß+é�ß!Ü
Úâ<ä Û.è�ÿd^O  Ý?Û*Ü
�v Ù êHémQ!S;O�æ;Ý?Û*Ü
é<ä§á§ä Û.êHâ���fPêHéÃë�ä èHëß+é
ýeÝHá Úß+âÈê.Ù¦á ß+ýHß!á�ê.Ù�ç*á§á§ó�ô�ß;ß+üEã2ß+é<ä§Þ²ß+ÛEàdß!Ü
ô
ä àdëwýeÝHá Úß+âÃê.Ù'jHóObHó�nuÝ?Û*Ü M Ý�Ù êHéÃàdëß�ç*á§á�ÙgÝHæ¯àdêHé�Ù�êHékQ;S!O�æJÝ?Û*Ü³��åEãé�ß���.é<ä§á§ä ÛêHâvÜ.ä§ÜvÛ.êHà�ã.é�ê�ýaä§ÜPß
Ý�Úâ�ß+éAæ¯êHÛEàdé�ê.á§á ß!Ü6ã*Ý?é<ÝHÞ²ß+àdß+é;Ù êHéAÞ\Ý?Û*ä ã.Ú*á§Ý?à�ä ÛèÇàdëßÈç*á§áhÙ¹ÝHæ¯àdêHé��mfPêHéRàdëß��MåEãé�ß%$�Z%^�þ ÿ ��ãé�ß!æ¯êHÛ*Ü.ä à�ä êHÛß+é<ó
ô�ß�ÝHá â�ê�ß+üEã2ß+é<ä§Þ²ß+ÛEàdß!ÜAô�ä àdë�ýeÝHá Úß+â²ê.Ù�o.óEpHóËÝ?Û*Üin;Ù êHé²àdëßÇá ß+ýHß!á.ê.Ùaç*á§á*Ý?Û�Ü\ýeÝHá Úß+â�ê.Ù±bJÝ?Û*Ü÷* Ù êHé²àdëß
Þ\Ý?üaä§Þ�Ú�Þ�ÛOÚ�ÞO	2ß+éhê.Ù!ÛêHÛ��+ß+é�êHâ�ã2ß+éhé�ê<ô àdë*Ý?àÍä â ÝHá§á ê�ô�ß!Ü;ä Û ÝHÜ.Üä à�ä êHÛ\àdêRàdëß¦ç�á§á $�ä Û\é�ß+â�Ú*á à�ä Û.èAÙ�é�ê.Þ Ý�á ß+ýHß!á
ê.Ù!ç*á§áFÝ�ÙgÝHæ¯àdêHé<ä �!Ý?à�ä êHÛ|�O*Ý#	�á ß_p�â�Ú*Þ\Þ\Ý?éDä �+ß+âhàdëß¦ô
ä ÛÛ*ä Û.èÈæ¯êHÛç.èHÚé<Ý?à�ä êHÛâ�ô�ä àdëÃé�ß+â�ã2ß!æ¯àhàdê�à�ä§Þ²ß!óÞ²ß!Þ�êHé�å!ó
é�ê"	Ú.â�àdÛß+â�â9Ý?Û*ÜY cOQ�� s ß;ÝHá â�ê�ä Û*æ+á Ú*ÜPß²àdëßUh¨á êaæ¿ú��Pê.á ýHß
ã.é�ß!æ¯êHÛ*Üä à�ä êHÛß+é&é�ß+â�Ú*á àdâ¦ß+ýHß+Û àdëêHÚèHë)ä à9æ+Ý?Û�	2ß
æ¯êHÛâ<ä§ÜHß+é�ß!Ü;Ý?âRÝ&ëOåP	é<ä§ÜRê.Ùqá ß+ýHß!áN	*Ý?â�ß!Ü�Ý?Û*Ü9àdëé�ß+â�ë.ê.á§Ü�	*Ý?â�ß!Ü�ä Û*æ¯ê.Þ�ã*á ß+àdßÈÙ¹ÝHæ¯àdêHé<ä �!Ý?à�ä êHÛ ãé�ß!æ¯êHÛ*Üä à�ä êHÛ.ß+é�â��
â����|�Ay��Øæ uþ#ÿ��

fËä èHÚé�ß�VÇâ�ëê�ô�âJàdëß�ý4Ý?éDä§Ý?à�ä êHÛ(ê.Ù�Þ�ß!Þ²êHé�å Ý?Û*Ü)à�ä§Þ²ß�ãVß+éDÙ�êHé<ÞAÝ?Û*æ¯ß6ãé�êHç�á ß+âuÙ êHéi�MåEãé�ß%$�Z%^�þ ÿ �AÙ êHé
Üä (Vß+é�ß+ÛEà�á ß+ýHß!á âÍê.Ùeç*á§á�`(ô�ë.ß+ÛJÛ.ê�á§ä§Þ\ä à9ä â¦ã�á§ÝHæ¯ß!ÜÈêHÛÇàdëß²ç*á§á2ÙgÝHæ¯àdêHé�þdäe� ß��§óqä ÛçÛ*ä à�å����|Z¯Û*æ¯é�ß!Ý?âDä ÛèÈàdëß\á ß+ýHß!á

M n



� ���D�3�j��µ�¶U�§¶¨�j���P� ·.���7�E���b¸¹¶B�����P� º»¶¨�7��¸¹¶B�����P� ·¼º � ¸¹¶¨�����P�
»«¾½c®��b¸¨¡ ±c½m¾j¿ ± ³¦¶ À ± ¤ ¶ ����� ± ³¦¶ À ± ¤�¶ ����� ± ³¦¶ À ± ¤�¶ �����

½ � ¿ ½ � ¿ ½ � ¿

½V����©��«¬�¢<¤�¸K¡ ±c½¢¾T¿

± ³¦¶ À ± ¤ ¶ ����� ± ³¦¶ À ± ¤�¶ ����� ± ³¦¶ À ± ¤�¶ �����
½ �V�z�Y�v�z�3�F��� ¿ ½ �V�F�F��� ¿ ½ �V�F�Y�_�F���F��� ¿
± ³¦¶ ¦M��¶ ����� ± ³¦¶ À ± ¤�¶ ���c� ± ³¦¶ ¦·�²¶ �����

½ � ¿ ½ �v� ¿ ½ � ¿
± ³¦¶ À ± ¤�¶ �����

½ �3� ¿
± ³¦¶ ¦M��¶ �����

½ � ¿

ÅM±P®��¯��¸K¡ ±c½¢¾j¿

± ³¦¶ À ± ¤ ¶ ¦·Â§ 4¶ ���c� ± ³¦¶ À ± ¤ ¶ ��¡¢���d��¶ ����� ± ³¦¶ À ± ¤ ¶ ��¡¢���� E¶ ���<�
½ ��� ¿ ½ �3� ¿ ½ � ¿

± ³¦¶ À ± ¤ ¶ ¦·Â§ 4¶ ����� ± ³¦¶ À ± ¤ ¶ ��¡¢�����E¶ ����� ± ³¦¶ À ± ¤ ¶ ¦·Â§¡¢¦V�h¶ �����
½ � ¿ ½ � ¿ ½ �_� ¿

± ³¦¶ À ± ¤ ¶ ¦·Â§ 4¶ ����� ± ³¦¶ À ± ¤ ¶ ��¡¢���£�v�E¶ ����� ± ³¦¶ ¦·�²¶ ��¡¢���� 4¶ ���<�
½ �(�3�F��� ¿ ½ �F� ¿ ½ ��� ¿

± ³¦¶ ¦M��¶ ¦·Â§ 4¶ ����� ± ³¦¶ À ± ¤ ¶ ��¡¢���£�v�E¶ ����� ± ³¦¶ ¦·�²¶ ��¡¢�����4¶ ���<�
½ �_� ¿ ½ �3� ¿ ½ � ¿

± ³¦¶ ¦·�²¶ ¦MÂ� E¶ ����� ± ³¦¶ ¦M��¶ ¦·Â§¡¢¦(��¶ �����
½ �v� ¿ ½ �V�F��� ¿

± ³¦¶ ¦·�²¶ ��¡¢�����E¶ ���<�
½ � ¿

»1«*½c®���¸KÁË©«¢P�dÀ�®�¢�©�ª��
± ³¦¶ À ± ¤ ± ³¦¶ À ± ¤ ± ³¦¶ À ± ¤
½ ���F�z�3� ¿ ½ �V�F�F��� ¿ ½ �V�F�F����� ¿
± ³¦¶ ¦M��¶ ����� ± ³¦¶ ¦M��¶ ����� ± ³¦¶ ¦·�²¶ �����
½ �z�v�F��� ¿ ½ �Y�_�z��� ¿ ½ �_�F�3� ¿

�Ý#	*á ß p"w³Z¯àdß+é<Ý?à�ä ýHß)â�ê.á ýHß+é�æ¯êHÛçèHÚ.é<Ý?à�ä êHÛâvàdë�Ý?à6é�ß+â�Ú*á àdß!Ü ä Ûòàdëß¥	2ß+â�àÇã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß ô
ä àdë é�ß+â�ã2ß!æ¯àÇàdê
à�ä§Þ²ß
ãé�êHç*á ßAÝ?é�ß!ÝHó�Þ²ß!Þ²êHé�åJã.é�êHç*á ßAÝ?é�ß!ÝHó�Ý?Û*Ük cOQ)ãé�êHç*á ß;Ý?é�ß!ÝAÙ êHéOZ[^&þ ÿ �hãé�ß!æ¯êHÛ�Üä à�ä êHÛß+é�âÈä Û�Q;S!O�æ+ó
�MåOãé�ßÈÝ?Û*ÜY.é<ä§á§ä ÛêHâ9Ý?â¦ô�ß!á§áaÝ?â_Q�ß+àdâ<æ�$�h¨á ê2æ ú��Hê.á ýHß��vhëß²ÛOÚ*Þ'	2ß+é�â�ß+Û*æ+á êHâ�ß!Ü�	Eå þ��¦ÜPß+ÛêHàdß+â¦àdë.ß ã.é�ê2æ¯ß+â�â�êHé
ÛEÚ*ÞO	2ß+éÍæ¯êHé�é�ß+â�ã2êHÛ*Üä Ûè9àdê9àdëßÍâ�ê.á ýHß+é²æ¯êHÛ.çèHÚé<Ý?à�ä êHÛâA�tËëß
æ¯êHÛç.èHÚé<Ý?à�ä êHÛJÛ*ÝHÞ²ß+âMã.é�ê�ýaä§ÜPß�ÜHß+à�ÝHä§á â·êHÛJàdëß
ã*Ý?é<ÝHÞ�ß+àdß+é�â9â�Ú�æ¿ë Ý?âRç�á§áhÙgÝHæ¯àdêHéÇþ�f�Z[�]�X�dó�Þ\Ý?üaä§Þ&Ú*Þ ÛEÚ*ÞO	2ß+é�ê.Ù�ÝHÜÜä à�ä êHÛ*ÝHáqÛêHÛ¥�+ß+é�êHâ�ÝHá§á ê�ô�ß!Üvã2ß+é�é�ê<ô
þ��;���&Ý?Û*Ü�àdëßJá ß+ýHß!áeê.Ù�ç*á§áaþ��XfE�����Ý#	*á ß�b�ãé�ê�ýaä§ÜPß+â
ÜHß+à�ÝHä§á âÍêHÛ6àdë.ßRã*Ý?é<ÝHÞ²ß+àdß+é�ÝHæ¯é�êHÛOåaÞ²â��

M Ú



1 2 3 4 5 6 7 8 9 10
0

0.1

0.2

0.3

0.4

0.5

Performance Ratio

F
ra

ct
io

n 
of

 P
ro

bl
em

s 
S

ol
ve

d

 

 

PROC1:hypre:IC(k):CG:RCM:NzINF:LF0
PROC1:hypre:IC(k):CG:RCM:NzINF:LF1
PROC1:hypre:IC(k):CG:RCM:NzINF:LF2
PROC1:hypre:IC(k):CG:RCM:NzINF:LF4
PROC1:hypre:IC(k):CG:RCM:NzINF:LF6
PROC1:hypre:IC(k):CG:RCM:NzINF:LF8

Â�7nÃFÄ&-+8&/#0¢Å:Æ"-+0¢ÇØ/#0�8J7@?A3+-�ÆA0�/�ÈACL-R3+/.0�0�-+5¢Æ"/#?�=AGL?A,
*�/dGL?lÈA?�GL*�-cÈACLC>Ç�793�*�/#0&79?A=�É
Ê
Ä�/.0�=A-+0�GL?�,

1 2 3 4 5 6 7 8 9 10
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Performance Ratio

F
ra

ct
io

n 
of

 P
ro

bl
em

s 
S

ol
ve

d

 

 

PROC1:hypre:IC(k):CG:ND:NzINF:LF0
PROC1:hypre:IC(k):CG:ND:NzINF:LF1
PROC1:hypre:IC(k):CG:ND:NzINF:LF2
PROC1:hypre:IC(k):CG:ND:NzINF:LF4
PROC1:hypre:IC(k):CG:ND:NzINF:LF6
PROC1:hypre:IC(k):CG:ND:NzINF:LF8

ÂªH©ÃJÄ&-�8d/#0¢Å�Æ"-+0¢Çª/.0�8J79?�3+-�Æ�0�/nÈ�CI-_3+/.0�0�-+5¢Æ"/#?�=AGL?A,
*�/&GI?3ÈA?�GI*�-£ÈACLCjÇ�793+*�/.0ÇØ/#01Ë�Ì�/.0�=A-+0�GL?�,

1 2 3 4 5 6 7 8 9 10
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Performance Ratio

F
ra

ct
io

n 
of

 P
ro

bl
em

s 
S

ol
ve

d

 

 

PROC1:hypre:IC(k):CG:RCM:NzINF:LF0
PROC1:hypre:IC(k):CG:RCM:NzINF:LF1
PROC1:hypre:IC(k):CG:RCM:NzINF:LF2
PROC1:hypre:IC(k):CG:RCM:NzINF:LF4
PROC1:hypre:IC(k):CG:RCM:NzINF:LF6
PROC1:hypre:IC(k):CG:RCM:NzINF:LF8

Âª3ÍÃ(Î�GL8d-²Æ"-�0¢Çª/#0�8�79?A3�-�ÆA0�/�ÈACL-_3+/#0�0�-+5¢Æ"/.?A=�GI?�,�*�/
GI?3ÈA?�GI*�-cÈ�CLCjÇ�793+*�/.0ÇØ/#0VÉ
Ê
Ä³/#0�=A-�0�GI?�,

1 2 3 4 5 6 7 8 9 10
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Performance Ratio

F
ra

ct
io

n 
of

 P
ro

bl
em

s 
S

ol
ve

d

 

 

PROC1:hypre:IC(k):CG:ND:NzINF:LF0
PROC1:hypre:IC(k):CG:ND:NzINF:LF1
PROC1:hypre:IC(k):CG:ND:NzINF:LF2
PROC1:hypre:IC(k):CG:ND:NzINF:LF4
PROC1:hypre:IC(k):CG:ND:NzINF:LF6
PROC1:hypre:IC(k):CG:ND:NzINF:LF8

Âª=©ÃdÎ�GI8&-�Æ"-+0¢ÇØ/#0�8J7@?A3+-ÏÆ�0�/nÈACL-J3+/.0�0�-+5¢Æ"/#?�=AGL?A,¿*�/
GL?3ÈA?AGL*�-cÈ�CICNÇ�7@3+*�/#0�ÇØ/#01Ë�Ì�/.0�=A-+0�GL?A,

fËä èHÚé�ßgV"w& Aß!Þ²êHé�å6Ý?Û*Ü à�ä§Þ²ß�ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ß¦ãé�êHç*á ß9æ¯Úé�ýHß+âÍÙ�êHév��åEãé�ß%$�Z%^�þ ÿ �Vâ�ê.á ýHß+é�æ¯êHÛçèHÚéDÝ?à�ä êHÛâÍÙ êHé�ç*á§á
Ù¹ÝHæ¯àdêHé·ê.Ù{* ä Û;àdëß�â�ß+éDä§ÝHáæ+Ý?â�ß��OËë.ß9á ß+èHß+Û*ÜPâ�ãé�ê�ýaä§ÜPß
ÜHß+à�ÝHä§á â·êHÛ\àdë.ß&â�ê.á ýHß+é�þ�^OäJ�dóPêHéDÜPß+é<ä Ûè;þdÿd^O �ó��v ��
Ý?Û*Ü6ã*Ý?é<ÝHÞ²ß+àdß+é�â�â�Ú*æ ë�Ý?â�àdëßuÞ\Ý?ü2ä§Þ&Ú*Þ ÛOÚ*Þ'	2ß+é9ê.Ù¦ÝHÜÜ.ä à�ä êHÛ*ÝHáaÛêHÛ
�+ß+é�êHâÇÝHá§á ê�ô�ß!Ü�ã2ß+éRé�ê�ô þ��;�%Z[�vfE�
Ý?Û*ÜÈàdë.ßAá ß+ýHß!áeê.Ù�ç*á§áaþ��XfE���]*Ý#	*á ß²b ãé�ê�ýaä§ÜPß+âÈÞ²êHé�ßAÜPß+à�ÝHä§á â��

V"Ý



ê.ÙOç*á§áPâ�ê.á ýHß+â�Þ²êHé�ßÍãé�ê"	*á ß!Þ�âÍÙ�êHé!	2êHàdë\êHé<ÜPß+é<ä Û.èRâ<æ¿ë.ß!Þ²ß+â<ó"	.ÚàÍä à�ß+Û*ÜHâ�Úã æ¯êHÛâ�Ú*Þ\ä Ûè;Þ�êHé�ß�é�ß+â�êHÚ.é<æ¯ß+â Ù êHé
ãé�ê"	�á ß!Þ²â·ô&ë*ä§æ¿ë�æ¯êHÚ*á§Ü�ë*Ý�ýHß�	Vß+ß+ÛJâ�ê.á ýHß!Ü�ÚâDä Ûè�á ê<ô·ß+é�á ß+ýHß!á â��OËëßÃä Û*æ¯é�ß!Ý?â�ßÃä Û�Þ²ß!Þ�êHé�å\Úâ<Ý?èHßÃä â9æ+á ß!Ý?é<á å
â�ß+ß+Ûòä Ûqf�ä èHÚ.é�ß+âkVHþdÝ"��Ý?Û�Ü�VHþ�	]�dó�ô&ëß+é�ß!ä Û á ß+ýHß!á&Ý�þ��XfEÝ"�Íâ�ß+àdà�ä Ûèuâ�ê.á ýHß+â6Ý?é�êHÚ.Û*Üko�bVW ê.ÙËàdë.ß;ãé�ê"	*á ß!Þ²â
Úâ<ä Û.è
àdëß\á ß!Ý?â�à9Þ�ß!Þ²êHé�å��O�Mê�ô�ß+ýHß+é<óqä Û�àdëß\æ+Ý?â�ß�ê.Ùà�ä§Þ²ß�ãé�êHç*á ß+âRä Û¦VHþdæ%�¦Ý?Û*ÜYVHþdÜ��dóOàdëß²ýeÝ?é<ä§Ý?à�ä êHÛ~ÝHæ¯é�êHâ�â
àdëß;á ß+ýHß!á âÈä â&â<á§ä èHëEà�á å)á ê�ô�ß+é��

fËä èHÚé�ß¦jAâ�ëê<ô�âÈàdëß�Þ²ß!Þ²êHé�å Ý?Û�Ü6à�ä§Þ²ß�ãé�êHç*á ß+â6Ù�êHéÈàdëß²	2ß+â�àm�MåEãé�ß%$�Z%^�þ ÿ �Èæ¯êHÛçèHÚé<Ý?à�ä êHÛ.âÇæ¯êHé�é�ß%$
â�ã2êHÛ*Üä Û.è àdê)ß!ÝHæ¿ë�ç*á§á&ÙgÝHæ¯àdêHé Ý?Û*Ü êHéDÜPß+é<ä Ûè æ¯ê.Þ'	*ä Û*Ý?à�ä êHÛ|�ø \êHâ�à;ê.Ù�àdëß~æ¯Úé�ýHß+âuÞ²ß+é�èHß�Ù êHéAàdëß â<ÝHÞ²ß
êHé<ÜPß+éDä ÛèuÝ?Û�Ü\ç*á§á�Ù¹ÝHæ¯àdêHé<óVâ�ÚèHèHß+â�à�ä Û.èJàdë�Ý?à àdë.ß�á ß+ýHß!áVê.Ù2ç�á§áë*Ý?â\Ý9ë*ä èHëß+é\ä Û#ðÚ.ß+Û*æ¯ß9êHÛuàdëßÈã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
ô
ä àdë6é�ß+â�ã2ß!æ¯à¦àdêU	2êHàdë)Þ²ß!Þ²êHé�å Ý?Û*ÜÈà�ä§Þ�ß��
� ��ÐYÑ {���æ uþ#ÿ��
fËä èHÚé�ßvo�â�ëê�ô&â�àdë.ßÈÞ²ß!Þ�êHé�åvÝ?Û*Ü9à�ä§Þ²ßÍã.é�êHç*á ß+âRÙ�êHé�ÝHá§áOàdëßRQ!S;O�.æ�$�Z[^�þ ÿ ��æ¯êHÛçèHÚ.é<Ý?à�ä êHÛâRä Ûi�Ý#	*á ßuV

Ù êHé�ÿd^O  Ý?Û*Üc�� êHé<ÜPß+é<ä Ûè���Ëë.ßJ	2ß+â�à�æ¯êHÛç.èHÚé<Ý?à�ä êHÛ�ô
ä àdëvé�ß+â�ãVß!æ¯àÍàdêAà�ä§Þ²ß!ó�Þ²ß!Þ²êHé�å!ó*Ý?Û*Ü\é�ê"	Úâ�àdÛß+â�â
Ù êHé'	2êHàdë6êHé<ÜPß+éDä ÛèHâ�àdÚé�Û.ß!ÜÈêHÚà�àdê�	Vß�àdë.ß9êHÛßRô�ä àdë�á ß+ýHß!áeê.Ù�ç*á§áeâ�ß+à&àdê�Ý;þ��XfEÝ"���v\�â<ä Û.èAë*ä èHëß+é�á ß+ýHß!á â ê.Ù
ç*á§á§ó�ä Û Ù¹ÝHæ¯à�óaé�ß+â�Ú*á àdß!Ü ä Û Ý�é�ß!ÜHÚ*æ¯à�ä êHÛ ä Û àdëßÃÛEÚ*ÞO	2ß+é²ê.Ù¾ãé�ê"	*á ß!Þ²â�àdë�Ý?à�ô·ß+é�ßÃâ�ê.á ýHß!ÜÇô�ë*ä§æ ë ä âAä Û�â�à�Ý?é�ú
æ¯êHÛEàdé<Ý?â�à&àdêAàdë*Ý?à�ê"	â�ß+é�ýHß!ÜÈô
ä àdë6àdëß²��åEãé�ß%$�Z%^�þ ÿ �Ëãé�ß!æ¯êHÛ*Üä à�ä êHÛß+é��
� ��ÐYÑ {4��x�����{A� Ñ ������y fËä èHÚé�ßcbÃâ�ëê<ô�â9àdë.ß Þ²ß!Þ²êHé�å Ý?Û*Ü6à�ä§Þ²ßAã.é�êHç*á ß+â;Ù êHé9àdëßiQ;S!O�æ�$�h¨á ê2æ ú��Hê.á ýHß
æ¯êHÛçèHÚ.é<Ý?à�ä êHÛâ6Ù�êHéÇÿd^O  Ý?Û*Ü
�� êHé<ÜPß+é<ä Û.è�ä Û�àdëßAâ�ß+éDä§ÝHá·Ý?Û*Ü M pAãé�êaæ¯ß+â�â�êHéÇæ+Ý?â�ß���hëß Þ²ß!Þ²êHé�å Ý?Û*Ü
à�ä§Þ²ß�ãé�êHç*á ß+âRä Û*Üä§æ+Ý?àdß�àdë*Ý?à¨êHé<ÜPß+éDä Ûè6Üä§Ü
ÛêHàRÞ\Ý?úHßAÝ?ÛOå;â<ä èHÛ*ä ç*æ+Ý?ÛEà9ä§Þ²ã*ÝHæ¯àRÙ êHé¦àdëß²â�ß+é<ä§ÝHá2æ+Ý?â�ß�ô�ë.ß+é�ß!Ý?â
ä Û6àdëß M p²ãé�êaæ¯ß+â�â�êHé
æ+Ý?â�ß;ÿd^O  êHé<ÜPß+é<ä Ûèvæ¯êHÚ�á§ÜÈÛêHà�â�ê.á ýHß�Ý?â
Þ\Ý?ÛEå�ãé�ê"	*á ß!Þ²â�Ý?âg�� (êHéDÜPß+é<ä Ûè��
Ð ��������z]���N��æ uþ[ÿ��

fËä èHÚé�ßcp�â�ëê�ô&âRàdëßvÞ²ß!Þ²êHé�åwÝ?Û*ÜJà�ä§Þ�ß\ãé�êHç*á ß+â9ê.Ù·ÝHá§á2àdë.ßvÿ&^' �Ý?Û*Ü��� êHé<ÜPß+é�ß!Ü�æ¯êHÛçèHÚéDÝ?à�ä êHÛâ
Ù êHéi.é<ä§á§ä ÛêHâr$�Z%^�þ ÿ ��� \�âDä Ûè~ë�ä èHëß+éuá ß+ýHß!á âÇê.Ù¦ç*á§áÍÜ.ä§Ü ÛêHà Ý#(�ß!æ¯à�àdëß�ÛEÚ*ÞO	2ß+é;ê.Ù¨ãé�ê"	*á ß!Þ�â;â�ê.á ýHß!Ü�Ù êHé
ß!ä àdëß+é¨ê.ÙEàdëß êHé<ÜPß+é<ä Û.èHâ·ô�ë�ä§æ¿ë ä â²Üä (Vß+é�ß+ÛEà²Ù é�ê.Þ ô�ë*Ý?à·ô²Ý?â¨ê"	â�ß+é�ýHß!ÜJÙ êHé&	VêHàdëiQ;S!O�æ&Ý?Û�Ü��MåOã.é�ß'Z%^�þ ÿ �
ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+é��uhëßÈà�ä§Þ²ßÈãé�êHç*á ß6æ¯Úé�ýHß+â�ê<ýHß+é<á§Ý?ãã2ß!Ü Ù êHé�àdëßÈý4Ý?é<ä êHÚ.âAá ß+ýHß!á âRê.Ùaç*á§áËÝ?Û*Üuä Û àdëß6æ+Ý?â�ßÃê.Ù
Þ²ß!Þ²êHé�å!ó4àdëß+é�ß;ä â&êHÛ*á åuÝ�â<á§ä èHëOàÈÜä (Vß+é�ß+Û*æ¯ßAÙ êHé'	2êHàdë)ÿd^O  Ý?Û*Ük�v (êHé<ÜPß+é<ä Ûè��

´ Ö�ú�Ö�Ô Ð }|�AyN�2}|�����|®�¯]���2yN�àæ%z|{���~��]��yP�2y « ��{������A��ü����2����z
¾åOã*ä§æ+ÝHá§á å!ó�Ù�êHév��Q; (Þ\Ý?àdé<ä§æ¯ß+â<ó�Z[�]\��ä âhÛ.êHàhàdëßt	2ß+â�à�æ¿ëê.ä§æ¯ß�ê.Ù!ãé�ß!æ¯êHÛ�Üä à�ä êHÛß+éhâ<ä Û*æ¯ß¦àdë.ß¦ãé�ß!æ¯êHÛ*Üä à�ä êHÛ.ß+é�â
àdß+Û*Ü6àdê�	2ß\ÚÛâ�å2Þ\Þ�ß+àdé<ä§æ\Ý?Û*Ü6ÛêHÛ¢��Q! ��2ØÈÞ�êHÛèvàdëßAã*ÝHæ¿úeÝ?èHß+âvä Û)àdë*ä â
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PROC1:hypre:IC(k):CG:RCM:Nz5:LF1
PROC1:hypre:IC(k):CG:RCM:FILL1:LF1
PROC1:hypre:IC(k):CG:RCM:FILL3:LF1
PROC1:hypre:IC(k):CG:RCM:FILL5:LF1
PROC1:hypre:IC(k):CG:RCM:FILL8:LF1
PROC1:hypre:IC(k):CG:RCM:FILL10:LF1
PROC1:hypre:IC(k):CG:RCM:NzINF:LF0
PROC1:hypre:IC(k):CG:ND:Nz5:LF1
PROC1:hypre:IC(k):CG:ND:FILL1:LF1
PROC1:hypre:IC(k):CG:ND:FILL3:LF1
PROC1:hypre:IC(k):CG:ND:FILL5:LF1
PROC1:hypre:IC(k):CG:ND:FILL8:LF1
PROC1:hypre:IC(k):CG:ND:FILL10:LF1
PROC1:hypre:IC(k):CG:ND:NzINF:LF0
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PROC1:hypre:IC(k):CG:RCM:Nz5:LF1
PROC1:hypre:IC(k):CG:RCM:FILL1:LF1
PROC1:hypre:IC(k):CG:RCM:FILL3:LF1
PROC1:hypre:IC(k):CG:RCM:FILL5:LF1
PROC1:hypre:IC(k):CG:RCM:FILL8:LF1
PROC1:hypre:IC(k):CG:RCM:FILL10:LF1
PROC1:hypre:IC(k):CG:RCM:NzINF:LF0
PROC1:hypre:IC(k):CG:ND:Nz5:LF1
PROC1:hypre:IC(k):CG:ND:FILL1:LF1
PROC1:hypre:IC(k):CG:ND:FILL3:LF1
PROC1:hypre:IC(k):CG:ND:FILL5:LF1
PROC1:hypre:IC(k):CG:ND:FILL8:LF1
PROC1:hypre:IC(k):CG:ND:FILL10:LF1
PROC1:hypre:IC(k):CG:ND:NzINF:LF0
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PROC1:petsc:IC(k):CG:RCM:FILL1:LF0
PROC1:petsc:IC(k):CG:RCM:FILL3:LF2
PROC1:petsc:IC(k):CG:RCM:FILL5:LF1
PROC1:petsc:IC(k):CG:RCM:FILL8:LF1
PROC1:petsc:IC(k):CG:RCM:FILL10:LF1
PROC1:petsc:IC(k):CG:ND:FILL1:LF0
PROC1:petsc:IC(k):CG:ND:FILL3:LF1
PROC1:petsc:IC(k):CG:ND:FILL5:LF1
PROC1:petsc:IC(k):CG:ND:FILL8:LF1
PROC1:petsc:IC(k):CG:ND:FILL10:LF1

Â�7nÃ�Ä&-+8d/.0¢ÅJÆ"-+0¢ÇØ/#0�8J7@?A3+-<Æ�0�/nÈACL-
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PROC1:petsc:IC(k):CG:RCM:FILL1:LF0
PROC1:petsc:IC(k):CG:RCM:FILL3:LF2
PROC1:petsc:IC(k):CG:RCM:FILL5:LF1
PROC1:petsc:IC(k):CG:RCM:FILL8:LF1
PROC1:petsc:IC(k):CG:RCM:FILL10:LF1
PROC1:petsc:IC(k):CG:ND:FILL1:LF0
PROC1:petsc:IC(k):CG:ND:FILL3:LF1
PROC1:petsc:IC(k):CG:ND:FILL5:LF1
PROC1:petsc:IC(k):CG:ND:FILL8:LF1
PROC1:petsc:IC(k):CG:ND:FILL10:LF1
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PROC1:petsc:BSolve:CG:RCM:ALL:LF0
PROC1:petsc:BSolve:CG:ND:ALL:LF0
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PROC16:petsc:BSolve:CG:RCM:ALL:LF0
PROC16:petsc:BSolve:CG:ND:ALL:LF0
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PROC1:petsc:BSolve:CG:RCM:ALL:LF0
PROC1:petsc:BSolve:CG:ND:ALL:LF0
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PROC16:petsc:BSolve:CG:RCM:ALL:LF0
PROC16:petsc:BSolve:CG:ND:ALL:LF0
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PROC1:tril:IC(k):CG:RCM:ALL:LF0
PROC1:tril:IC(k):CG:RCM:ALL:LF1
PROC1:tril:IC(k):CG:RCM:ALL:LF2
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PROC1:tril:IC(k):CG:ND:ALL:LF0
PROC1:tril:IC(k):CG:ND:ALL:LF1
PROC1:tril:IC(k):CG:ND:ALL:LF2
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PROC1:tril:IC(k):CG:RCM:ALL:LF0
PROC1:tril:IC(k):CG:RCM:ALL:LF1
PROC1:tril:IC(k):CG:RCM:ALL:LF2
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PROC1:tril:IC(k):CG:ND:ALL:LF0
PROC1:tril:IC(k):CG:ND:ALL:LF1
PROC1:tril:IC(k):CG:ND:ALL:LF2
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PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0.01_DT1.0e−02
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0.01_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0.01_DT3.0e−02
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0.01_DT5.0e−04
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT1.0e−02
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT3.0e−02
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT5.0e−04
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PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0.01_DT1.0e−02
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0.01_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0.01_DT3.0e−02
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0.01_DT5.0e−04
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT1.0e−02
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT3.0e−02
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT5.0e−04
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PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0.01_DT1.0e−02
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0.01_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0.01_DT3.0e−02
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0.01_DT5.0e−04
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT1.0e−02
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT3.0e−02
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT5.0e−04
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PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0.01_DT1.0e−02
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0.01_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0.01_DT3.0e−02
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0.01_DT5.0e−04
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT1.0e−02
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT3.0e−02
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT5.0e−04
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fËä èHÚé�ßgã"w& Aß!Þ²êHé�å6Ý?Û*Ü à�ä§Þ²ß�ã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ß�ã.é�êHç*á ß9æ¯Úé�ýHß+â Ù�êHé�ã2ß+àdâ<æ�$�Z%�X\vOQ6â�ê.á ýHß+é æ¯êHÛç.èHÚé<Ý?à�ä êHÛâ�Ú.â<ä Ûè
äJ �ÿ'S!�Rô
ä àdë;é�ß+â�à�Ý?é�à M Ý"Ý
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á ß+èHß+Û*ÜPâ�ãé�ê<ý2ä§ÜPßÈÜPß+à�ÝHä§á â¨êHÛ
àdëßÈêHé<ÜPß+éDä Ûèuþdÿd^O �ó �v v�dóVã�ä ýHêHà�ä ÛèÇàdëé�ß+â�ë.ê.á§Ü�þ�Q!�²Ý?Û*ÜuÜPé�êHãuàdê.á ß+é<Ý?Û*æ¯ß!þ� �O���!*Ý#	*á ßkb
ãé�ê<ý2ä§ÜHß+âAÞ²êHé�ß
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PROC1:petsc:ILUT:GMRES30:RCM:FILL5:P0.01_DT1.0e−03
PROC1:petsc:ILUT:GMRES30:ND:FILL5:P0.01_DT5.0e−04
PROC1:petsc:ILUT:GMRES65:RCM:FILL5:P0_DT1.0e−03
PROC1:petsc:ILUT:GMRES65:ND:FILL5:P0_DT5.0e−04
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT5.0e−04
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PROC1:petsc:ILUT:GMRES30:RCM:FILL5:P0.01_DT1.0e−03
PROC1:petsc:ILUT:GMRES30:ND:FILL5:P0.01_DT5.0e−04
PROC1:petsc:ILUT:GMRES65:RCM:FILL5:P0_DT1.0e−03
PROC1:petsc:ILUT:GMRES65:ND:FILL5:P0_DT5.0e−04
PROC1:petsc:ILUT:GMRES100:RCM:FILL5:P0_DT1.0e−03
PROC1:petsc:ILUT:GMRES100:ND:FILL5:P0_DT5.0e−04
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fËä èHÚé�ß¦n"wc \ß!Þ²êHé�å�Ý?Û*Ü à�ä§Þ²ßÇã2ß+é<Ù êHé<Þ\Ý?Û�æ¯ß;ãé�êHç*á ßuæ¯Ú.é�ýHß+âvÙ�êHé�Q!S;O�.æ�$�Z[�]\�OQ(â�ê.á ýHß+é æ¯êHÛçèHÚéDÝ?à�ä êHÛâ
àdë*Ý?à�é�ß+â�Ú*á àdß!Ü�ä Û àdëß¿	2ß+â�àu cOQ�ãé�êHç*á ß6Ý?é�ß!Ý�ô
ä àdë�é�ß+â�ãVß!æ¯à�àdêÇâ�ê.á ýHß+éJÝ?Û*ÜJêHé<ÜHß+é<ä Ûè�ä Û àdëßÃâ�ß+é<ä§ÝHáMæ+Ý?â�ß��
Ëëß�á ß+èHß+Û*ÜPâ ãé�ê<ý2ä§ÜPßÇÜPß+à�ÝHä§á â²êHÛ�àdëß
â�ê.á ýHß+éÃþ�ä_  ÿ�S;�þ�j"ÝHóEp"bHó M Ý"Ý"���dóVêHé<ÜPß+é<ä Û.è�þdÿd^O �ó]�v ��dó.ç�á§á¾Ù¹ÝHæ¯àdêHé
þ�f�Z[�]�X�dó4ã�ä ýHêHà�ä ÛèAàdëé�ß+â�ëê.á§ÜÇþ�Q;�&Ý?Û*Ü6ÜPé�êHãÇàdê.á ß+éDÝ?Û*æ¯ß!þ� �O���E*Ý#	*á ß²b ãé�ê�ýaä§ÜPß+âÈÞ²êHé�ßAÜPß+à�ÝHä§á â��
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PROC1:tril:ILUT:CG:RCM:FILL3:DT3.0e−02
PROC1:tril:ILUT:CG:ND:FILL3:DT3.0e−02
PROC1:tril:ILUT:GMRES30:RCM:FILL3:DT1.0e−03
PROC1:tril:ILUT:GMRES30:ND:FILL3:DT5.0e−04
PROC1:tril:ILUT:GMRES65:RCM:FILL3:DT5.0e−04
PROC1:tril:ILUT:GMRES65:ND:FILL10:DT1.0e−03
PROC1:tril:ILUT:GMRES100:RCM:FILL3:DT5.0e−04
PROC1:tril:ILUT:GMRES100:ND:FILL3:DT1.0e−03
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PROC1:tril:ILUT:CG:RCM:FILL3:DT3.0e−02
PROC1:tril:ILUT:CG:ND:FILL3:DT3.0e−02
PROC1:tril:ILUT:GMRES30:RCM:FILL3:DT1.0e−03
PROC1:tril:ILUT:GMRES30:ND:FILL3:DT5.0e−04
PROC1:tril:ILUT:GMRES65:RCM:FILL3:DT5.0e−04
PROC1:tril:ILUT:GMRES65:ND:FILL10:DT1.0e−03
PROC1:tril:ILUT:GMRES100:RCM:FILL3:DT5.0e−04
PROC1:tril:ILUT:GMRES100:ND:FILL3:DT1.0e−03
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PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−02_IE100
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−02_IE10
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−02_IE25
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−03_IE100
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−03_IE10
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−03_IE25
PROC1:ilupack:MLICT:CG:RCM:ALL:DT3.0e−02_IE100
PROC1:ilupack:MLICT:CG:RCM:ALL:DT3.0e−02_IE10
PROC1:ilupack:MLICT:CG:RCM:ALL:DT3.0e−02_IE25
PROC1:ilupack:MLICT:CG:RCM:ALL:DT5.0e−04_IE100
PROC1:ilupack:MLICT:CG:RCM:ALL:DT5.0e−04_IE10
PROC1:ilupack:MLICT:CG:RCM:ALL:DT5.0e−04_IE25
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PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−02_IE100
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−02_IE10
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−02_IE25
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−03_IE100
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−03_IE10
PROC1:ilupack:MLICT:CG:RCM:ALL:DT1.0e−03_IE25
PROC1:ilupack:MLICT:CG:RCM:ALL:DT3.0e−02_IE100
PROC1:ilupack:MLICT:CG:RCM:ALL:DT3.0e−02_IE10
PROC1:ilupack:MLICT:CG:RCM:ALL:DT3.0e−02_IE25
PROC1:ilupack:MLICT:CG:RCM:ALL:DT5.0e−04_IE100
PROC1:ilupack:MLICT:CG:RCM:ALL:DT5.0e−04_IE10
PROC1:ilupack:MLICT:CG:RCM:ALL:DT5.0e−04_IE25
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ÜPé�êHã
àdê.á ß+é<Ý?Û*æ¯ßRÝ?Û*Ü&ÛêHé<Þ ê.Ùeä ÛOýHß+é�â�ß·ß+â�à�ä§Þ\Ý?àdß+â��tËëß²á ß+èHß+Û*ÜPâ�ãé�ê<ý2ä§ÜPß�ÜPß+à�ÝHä§á âËêHÛ�àdëß·â�ê.á ýHß+é¦þ�^'äJ�dó êHéDÜPß+ér$
ä Ûè þdÿd^O c�dóqÜPé�êHã6àdê.á ß+é<Ý?Û*æ¯ß
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PROC1:ilupack:MLICT:CG:RCM:ALL:DT3.0e−02_IE100
PROC1:ilupack:MLICT:CG:AMF:ALL:DT1.0e−02_IE10
PROC1:ilupack:MLICT:CG:INDSET:ALL:DT3.0e−02_IE100
PROC1:ilupack:MLICT:CG:PQ:ALL:DT3.0e−02_IE100
PROC1:ilupack:MLICT:CG:METISN:ALL:DT3.0e−02_IE100

Â�7nÃ�Ä&-+8d/.0¢ÅJÆ"-+0¢ÇØ/#0�8J7@?A3+-<Æ�0�/nÈACL-

1 2 3 4 5 6 7 8 9 10
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Performance Ratio

F
ra

ct
io

n 
of

 P
ro

bl
em

s 
S

ol
ve

d

 

 

PROC1:ilupack:MLICT:CG:RCM:ALL:DT3.0e−02_IE100
PROC1:ilupack:MLICT:CG:AMF:ALL:DT1.0e−02_IE10
PROC1:ilupack:MLICT:CG:INDSET:ALL:DT3.0e−02_IE100
PROC1:ilupack:MLICT:CG:PQ:ALL:DT3.0e−02_IE100
PROC1:ilupack:MLICT:CG:METISN:ALL:DT3.0e−02_IE100
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fËä èHÚé�ß M"M wJ Aß!Þ²êHé�å~Ý?Û*Ü;à�ä§Þ²ß�ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß
ãé�êHç*á ß�æ¯Úé�ýHß+â\Ù�êHévZ+á Úã*ÝHæ¿úP$� c�<Z%^O â�ê.á ýHß+éAæ¯êHÛçèHÚéDÝ?à�ä êHÛâ
àdë*Ý?à�é�ß+â�Ú*á àdß!Ü;ä Û;àdë.ß'	2ß+â�àv cOQvãé�êHç*á ßÈÝ?é�ß!Ý&ô
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ÅM±P®��¯��¸KÁË¢P¢��²��� Ì ¤Õ³

± ³¦¶ À ± ¤�¶ ÅV¤Y¡¢® ± ³¦¶ À ± ¤�¶ »¤Y¡¢® ± ³¦¶ À ± ¤ ¶ � Ì �d³
Ì ³�³£�4¶ ®!½c�Eº ° Ì ³�³£�E¶ ®�½c�Eº ° Ì ³�³��_�4¶ ®!½c�Eºª¯

½ ��� ¿ ½ �3� ¿ ½ ��� ¿
± ³¦¶ À ± ¤ ¶ � Ì �£³ ± ³¦¶ À ± ¤ ¶ � Ì �£³ ± ³¦¶ À ± ¤ ¶ � Ì �d³
Ì ³�³��v�E¶ ®�½c�Eºª¯ Ì ³�³��_�E¶ ®�½c�4ºp¯ Ì ³�³��_�4¶ ®!½c�Eº °

½ ��� ¿ ½ �F� ¿ ½ �(�F�3� ¿
± ³¦¶ À ± ¤ ¶ � Ì �£³ ± ³¦¶ À ± ¤ ¶ � Ì �£³ ± ³¦¶ ¦·�²¶ � Ì �d³
Ì ³�³��v�E¶ ®�½c�Eº ° Ì ³�³��_�E¶ ®�½c�4º ° Ì ³�³��_�4¶ ®!½c�Eº °

½ � ¿ ½ �V� ¿ ½ �3� ¿
± ³¦¶ ¦M��¶ � Ì �£³ ± ³¦¶ ¦M��¶ Å(¤Y¡¢® ± ³¦¶ ¦FÖ£¦(«�¶ � Ì �d³
Ì ³�³��v�E¶ ®�½c�Eº ° Ì ³�³��_�E¶ ®�½c�4º ° Ì ³�³��_�4¶ ®!½c�Eº °
½ �F�_� ¿ ½ �v� ¿ ½ �v� ¿

± ³¦¶ ¦zÖ£¦(«¨¶ � Ì �£³ ± ³¦¶ ¦FÖ£¦(«¨¶ »¤Y¡¢®
Ì ³�³£�4¶ ®!½c�Eº ° Ì ³�³£�E¶ ®�½c�Eº °

½ ��� ¿ ½ �3� ¿

½V�¯�«©��«¬!¢�¤¯¸¨¤Y�

± ³¦¶ À ± ¤ ¶ ¤$�.¸K® Ì ± ³¦¶ ¦zÖ£¦V«�¶ ¤Y�.¸K® Ì ± ³¦¶ À ± ¤ ¶ ¤Y��¸¨® Ì
¤ ± ®��v�E¶ ®>®��<¶ ����ªP�_� ¤ ± ®>���4¶ ®>®N�E¶ �.��ªP�v� ¤ ± ®��_�4¶ ®N®���¶ �.�bª��v�

½ � ¿ ½ �3� ¿ ½ � ¿
± ³¦¶ ¦M��¶ ¤Y��¸¨® Ì ³£¤YÀ(«1®>�3�E¶ À ± ¤�¶ ¤Y��¸¨® Ì ± ³¦¶ ¦·�²¶ ¤Y�.¸K® Ì
¤ ± ®��_�E¶ ®>®��<¶ ����ª�� ¤ ± ®��_�4¶ ®N®>�E¶ �.�bªl� ¤ ± ®��v�E¶ ®>®���¶ �.�bª��

½ � ¿ ½ � ¿ ½ � ¿
± ³¦¶ ¦zÖ£¦(«¨¶ ¤$�.¸K® Ì ³£¤YÀ<«®>���4¶ ¦FÖ£¦(«¨¶ ¤Y��¸¨® Ì ± ³¦¶ ¦FÖ£¦(«�¶ ¤Y��¸¨® Ì
¤ ± ®��_�E¶ ®>®��<¶ ����ª�� ¤ ± ®��_�4¶ ®N®���¶ �.�bªl� ¤ ± ®��v�E¶ ®>®>�E¶ �.�bª��

½ ��� ¿ ½ �v� ¿ ½ �v�F��� ¿
± ³¦¶ ¦zÖ£¦(«¨¶ ¤$�.¸K® Ì ³£¤YÀ(«1®>�3 E¶ À ± ¤�¶ ¤Y��¸¨® Ì ± ³¦¶ ¦FÖ£¦(«�¶ ¤Y��¸¨® Ì
¤ ± ®N���E¶ ®>®��<¶ ����ª�� ¤ ± ®��_�4¶ ®>®N�E¶ �.��ªP�v� ¤ ± ®>���4¶ ®N®>�E¶ �.�bª��v�

½ �_�F��� ¿ ½ � ¿ ½ �3� ¿
³£¤YÀ<«®>���4¶ À ± ¤ ¶ ¤Y��¸g��� ³£¤YÀ(«1®>�3 E¶ ¦M��¶ ¤Y��¸g��� ³£¤YÀ<«1®N���E¶ À ± ¤ ¶ ¤Y�.¸¹�·�
¤ ± ®��v���4¶ ®>®���¶ �.��ª�� ¤ ± ®>���4¶ ®N®���¶ �.�bªl� ¤ ± ®>�3�E¶ ®>®>�E¶ �.�bª��

½ � ¿ ½ � ¿ ½ � ¿
³£¤YÀ<«®>���4¶ ¦·�²¶ ¤Y��¸g��� ³£¤YÀ(«1®>�3 E¶ ¦zÖ£¦(«¨¶ ¤$�.¸¹�·� ³£¤YÀ<«1®N���E¶ ¦M��¶ ¤Y�.¸¹�·�
¤ ± ®��v���4¶ ®>®���¶ �.��ª�� ¤ ± ®��_�3�E¶ ®>®���¶ �.�bª�� ¤ ± ®��_�3�E¶ ®>®��<¶ ����ª��
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PROC1:hypre:AMG:CG:RCM:FALG:AGG0_ST0.25
PROC1:hypre:AMG:CG:RCM:FALG:AGG0_ST0.5
PROC1:hypre:AMG:CG:RCM:FALG:AGG0_ST0.7
PROC1:hypre:AMG:CG:RCM:FALG:AGG0_ST0.9
PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.25
PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.5
PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.7
PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.9
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PROC1:hypre:AMG:CG:RCM:FALG:AGG0_ST0.25
PROC1:hypre:AMG:CG:RCM:FALG:AGG0_ST0.5
PROC1:hypre:AMG:CG:RCM:FALG:AGG0_ST0.7
PROC1:hypre:AMG:CG:RCM:FALG:AGG0_ST0.9
PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.25
PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.5
PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.7
PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.9
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fËä èHÚé�ß M V"w� Aß!Þ²êHé�å�Ý?Û*Ü\à�ä§Þ²ß9ã2ß+é<Ù êHé<Þ\Ý?Û*æ¯ß�ã.é�êHç*á ß;æ¯Úé�ýHß+â�Ù êHéR�MåOãé�ß%$�h¾êEê.Þ²ß+é�Ø¿ cä â�ê.á ýHß+éÈæ¯êHÛç.èHÚé<Ý#$
à�ä êHÛâÃÙ�êHé àdëßmfÝHá èHêHÚà\þ�f<Ø��]äJ�Íæ¯ê.Ý?é�â�ß+Û*ä Ûè;â<æ¿ëß!Þ�ß��JËëß;á ß+èHß+Û�ÜPâÍã.é�ê�ýaä§ÜPßJÜHß+à�ÝHä§á â êHÛ àdëß9â�ê.á ýHß+éÃþ�^'äJ�dó
êHé<ÜPß+éDä ÛèÈþdÿd^O c�dó<ÛOÚ�ÞO	2ß+é¾ê.Ù.á ß+ýHß!á â�ê.ÙÝ?èHèHé�ß+â�âDä ýHß9æ¯ê.Ý?é�â�ß+Û*ä ÛèÃþ¹Ø_äJäJ�hÝ?Û�Ü�â�àdé�êHÛèÍàdë.é�ß+â�ëê.á§ÜÍýeÝHá Úß+â�þ���O���
�Ý#	*á ß�b²ãé�ê�ýaä§ÜPß+â
Þ²êHé�ßJÜPß+à�ÝHä§á â�� j"b
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PROC1:hypre:AMG:CG:RCM:PMIS:AGG0_ST0.25
PROC1:hypre:AMG:CG:RCM:PMIS:AGG0_ST0.5
PROC1:hypre:AMG:CG:RCM:PMIS:AGG0_ST0.7
PROC1:hypre:AMG:CG:RCM:PMIS:AGG0_ST0.9
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.25
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.5
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.7
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.9
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PROC1:hypre:AMG:CG:RCM:PMIS:AGG0_ST0.25
PROC1:hypre:AMG:CG:RCM:PMIS:AGG0_ST0.5
PROC1:hypre:AMG:CG:RCM:PMIS:AGG0_ST0.7
PROC1:hypre:AMG:CG:RCM:PMIS:AGG0_ST0.9
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.25
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.5
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.7
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.9
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êHÛ)àdëß\â�ê.á ýHß+é�þ�^OäJ�dó2êHé<ÜHß+é<ä Ûè
þdÿd^O c�dóÛEÚ*Þ'	Vß+é¦ê.Ùhá ß+ýHß!á â²ê.ÙËÝ?èHèHé�ß+â�âDä ýHß�æ¯ê.Ý?é�â�ß+Û*ä Ûè þ¹Ø_äJäJ� Ý?Û*ÜÈâ�àdé�êHÛ.èAàdëé�ß+â�ëê.á§ÜÈýeÝHá Úß+âÈþ���O�����Ý#	*á ß
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PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.9
PROC1:hypre:AMG:CG:RCM:HMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:ND:FALG:AGG10_ST0.9
PROC1:hypre:AMG:CG:ND:HMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:ND:PMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:NONE:FALG:AGG10_ST0.9
PROC1:hypre:AMG:CG:NONE:HMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:NONE:PMIS:AGG10_ST0.9
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PROC1:hypre:AMG:CG:RCM:FALG:AGG10_ST0.9
PROC1:hypre:AMG:CG:RCM:HMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:RCM:PMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:ND:FALG:AGG10_ST0.9
PROC1:hypre:AMG:CG:ND:HMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:ND:PMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:NONE:FALG:AGG10_ST0.9
PROC1:hypre:AMG:CG:NONE:HMIS:AGG10_ST0.9
PROC1:hypre:AMG:CG:NONE:PMIS:AGG10_ST0.9
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ËëßÇá ß+èHß+Û*ÜPâ²ãé�ê�ýaä§ÜPß�ÜHß+à�ÝHä§á â�êHÛ�àdë.ß�â�ê.á ýHß+éAþ�^OäJ�dó�êHé<ÜPß+é<ä Û.èuþdÿd^O �óE�� ²óE��ß_��S!�dó*æ¯ê.Ý?é�â�ß+Û*ä Ûè�â<æ¿ë.ß!Þ²ß
þ�Q; UZ%�óF�� UZ[�.óef�Ø¿�Xä_�dóPÛOÚ�ÞO	2ß+éËê.Ù.á ß+ýHß!á â·ê.Ù�Ý?èHèHé�ß+â�â<ä ýHß
æ¯ê.Ý?é�â�ß+Û�ä ÛèAþ¹Ø_äJäJ�·Ý?Û*ÜÍâ�àdé�êHÛè�àdëé�ß+â�ëê.á§Ü ýeÝHá Úß+â
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PROC1:tril:ML:CG:RCM:SA:Lev6_SS2_MCS16
PROC1:tril:ML:CG:ND:SA:Lev6_SS1_MCS16
PROC1:tril:ML:CG:NONE:SA:Lev10_SS1_MCS32
PROC1:tril:ML:GMRES30:RCM:DD:Lev4_SS2_MCS64
PROC1:tril:ML:GMRES30:ND:DD:Lev2_SS1_MCS64
PROC1:tril:ML:GMRES30:NONE:DD:Lev2_SS2_MCS64
PROC1:tril:ML:GMRES65:RCM:DD:Lev4_SS2_MCS64
PROC1:tril:ML:GMRES65:ND:DD:Lev4_SS1_MCS128
PROC1:tril:ML:GMRES65:NONE:DD:Lev2_SS1_MCS64
PROC1:tril:ML:GMRES100:RCM:DD:Lev4_SS1_MCS128
PROC1:tril:ML:GMRES100:ND:DD:Lev2_SS2_MCS128
PROC1:tril:ML:GMRES100:NONE:DD:Lev2_SS2_MCS64
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PROC1:tril:ML:CG:RCM:SA:Lev6_SS2_MCS16
PROC1:tril:ML:CG:ND:SA:Lev6_SS1_MCS16
PROC1:tril:ML:CG:NONE:SA:Lev10_SS1_MCS32
PROC1:tril:ML:GMRES30:RCM:DD:Lev4_SS2_MCS64
PROC1:tril:ML:GMRES30:ND:DD:Lev2_SS1_MCS64
PROC1:tril:ML:GMRES30:NONE:DD:Lev2_SS2_MCS64
PROC1:tril:ML:GMRES65:RCM:DD:Lev4_SS2_MCS64
PROC1:tril:ML:GMRES65:ND:DD:Lev4_SS1_MCS128
PROC1:tril:ML:GMRES65:NONE:DD:Lev2_SS1_MCS64
PROC1:tril:ML:GMRES100:RCM:DD:Lev4_SS1_MCS128
PROC1:tril:ML:GMRES100:ND:DD:Lev2_SS2_MCS128
PROC1:tril:ML:GMRES100:NONE:DD:Lev2_SS2_MCS64
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PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.01_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.01_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.01_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.1_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.1_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev0:Th−0.75_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev0:Th−0.9_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0_Flt0
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PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.01_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.01_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.01_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.1_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0.1_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev0:Th−0.75_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev0:Th−0.9_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0_Flt0
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PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.01_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.01_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.01_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.1_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.1_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev1:Th−0.75_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev1:Th−0.9_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0_Flt0
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PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.01_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.01_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.01_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.1_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.1_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev1:Th−0.75_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev1:Th−0.9_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0_Flt0
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PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.01_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.01_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.01_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.1_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.1_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev2:Th−0.75_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev2:Th−0.9_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0_Flt0
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PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.01_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.01_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.01_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.1_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.1_Flt0
PROC1:hypre:PSAILS:CG:ND:PLev2:Th−0.75_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev2:Th−0.9_Flt−0.9
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0_Flt0.001
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0_Flt0
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PROC1:hypre:PSAILS:CG:RCM:PLev0:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:RCM:PLev1:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:RCM:PLev2:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:NONE:PLev0:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:NONE:PLev1:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:NONE:PLev2:Th0.1_Flt0.05
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PROC1:hypre:PSAILS:CG:RCM:PLev0:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:RCM:PLev1:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:RCM:PLev2:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev0:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev1:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:ND:PLev2:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:NONE:PLev0:Th0_Flt0.05
PROC1:hypre:PSAILS:CG:NONE:PLev1:Th0.1_Flt0.05
PROC1:hypre:PSAILS:CG:NONE:PLev2:Th0.1_Flt0.05
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DEF(1,2,4,8,64)
DEF(16,32)
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Ò¬ÿ ó�ý�Ó¶$[ó�ÿ �[í:é öbø��í$î�)�úPìvó
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DEF(1,2,8,16,32,64)
DEF(4)
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DEF(64)
DEF(2)
DEF(1,4)
DEF(8)
DEF(16)
DEF(32)
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DEF(2)
DEF(8)
DEF(16,64)
DEF(32)
DEF(1)
DEF(4)
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DEF(4)
DEF(16)
DEF(32)
DEF(8)
DEF(1,2,64)
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ý�í��vó[ì�ýDõ>�ví|�

1 2 3 4 5 6 7 8 9 10
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Performance Ratio

F
ra

ct
io

n 
of

 P
ro

bl
em

s 
S

ol
ve

d

 

 

DEF(4,8)
DEF(1,2,32)
DEF(64)
DEF(16)
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