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L&áTa �s=R=XÑ!ÛgÑgÎcÏOÜ�Ù�Ô�Û!Û!Ï�HXÔ�á�á�á�á	á¯á�á	á�á�á�á	á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á SXä
L&ávç �£Û!ÛgÔLÎ!ÑÈÙ�Ô�Û!Û!Ï�HXÔ,á�á	á�á�á�á	á¯á�á	á�á�á�á	á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á L�æ
L&áTn �£Î\ÏOÐ½Ñ�Ù�Ô�Û!Û!Ï�HXÔ	á¯á�á	á�á�á�á	á¯á�á	á�á�á�á	á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á L�æ
L&ámä �£Î\ÏOÐ½Ñ=Ò �£ÝOo�Ù�Ô�Û!Û!Ï�HXÔ´á�á�á�á	á¯á�á	á�á�á�á	á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á¯á�á	á�á�á	á�á L�æ
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a(ámß ��Ü�Ü:ÔVF�Í�Ó���Ø!Ø
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yr@�ÓëÛ�ÍI=4ÝxK�Ö5ÔVFdÑ*Í&Ô�Û!Ý­ÎcÓÕã:Ô�Û�Ï�ÜGÎO=XÑE=(Ýi=)?
Ðf=XÎ*Ô
��ÝLÓÕÔVFdÑO?gb�ÎO=)K&Ñ!Ó[FIH+ÑE=@ÖzKB?ÕÑ!ÓËÝLÏXÛgÑ/HXÎO=)K&Ü Û�ÑO@�ÏOÑ	Ö¥Ï#b�ÛgÜ Ï&F�Z�ÓëÍ&Ô­ÒiÏOÎ!Ô�Ï
\QÏ&F�Í@ÓGFdÑgÔLÎgÒiÍI=0Ö+ÏXÓGF~^^ÓGFsÑgÔLÎ�F&ÔLÑ!ÛLá�� Ô*Î!ÔLÐ�ÔLÎ�ÑE=�ÑO@�Ô*ÏOÜGÜ�ÎO=0ÏXÝJ@@ÏXÛ�×^ÎO=XÑE=4Ýi=)?:Ø�F�Í�ÔLÜ�ÔVFGÍ&ÔVFsÑ�ÙmKN?ÕÑ!ÓËÝLÏXÛgÑ��4Ú(Ü ÏOÎcÛgÔ*Ù�=4Í&Ô
\Q×#Ø=Ù�Ò�Ú4Ù�^¥ã:Ô�ÝLÏ&K�ÛgÔºÓÕÑ+ÓËÛ]FI=XÑ;Í&ÔLÜ:ÔVF�Í&ÔVFdÑW=)F¡Ï&F�b~ÜGÏOÎcÑ!ÓËÝxKB?ËÏOÎ]KBF�ÓËÝLÏXÛgÑ+ÎO=)K&Ñ!ÓGFIH�Ü�ÎO=XÑE=4Ýi=)?�å�Ï&F�Í ã�Ô�ÝLÏ&KGÛgÔ�ÓËÑ+ÓËÛ
Í&Ô�Û!ÓGH)F&Ô�Í;ÑE=¥ÛOK&Ü�Ü{=XÎ!Ñ�ÛgÜGÏOÎcÛgÔ/HXÎO=)K&Ü Û�ÏXÛ�Í&Ô
�~F&Ô�Í;ÓGF���æXå�ß��oá yr@�ÓëÛ%ÍI=4ÝxK�Ö5ÔVFdÑ²Í&Ô�Û!Ý­ÎcÓÕã:Ô�Û%ÑO@&Ô	Ü�ÎO=XÑE=4Ýi=)?:Í&ÔLÑ!ÏXÓG?ËÛ�á��I=XÎ
ÑO@&Ô¯ÖW=XÑ!ÓÕÞ�ÏOÑ!ÓG=)F@ã:ÔV@�ÓGF�Í;ÑO@&Ô�Í&Ô�ÛcÓgH)F@Ï&F�Í�Ï¥Í�Ô�Û!Ý­ÎcÓÕÜ�Ñ!ÓG=)F`=XÐzÑO@&Ô�ÏOÎ\ÝJ@�ÓÕÑgÔ�Ý­ÑOK�Î!ÔXå ÛgÔLÔ���æOå ß��oá

Ú4Ô�Ý­Ñ!Óg=)F�ß�ÛJK�Ö¥Ö¥ÏOÎcÓ��LÔ�Û�×#Ø=Ù�Ò�Ú&Ù =XÜ:ÔLÎcÏOÑ!ÓG=)Fqá+Ø�Ñ¯Í&Ô�Û!Ý­Î\ÓÕã:Ô�Û	ÑO@&Ô¥Ü�ÎJ=XÑE=(Ýi=)?^Ð½ÎO=0Ö Ï�F&ÔLÑ Z3=XÎOo Ü:ÔLÎcÛ!Ü�Ô�Ý­Ñ!ÓËÞXÔXå�ÓGF
ÜGÏOÎ!Ñ!ÓëÝxKB?ËÏOÎ�åI@I=_ZñÑO@&Ô	ÜGÏOÎcÑ!ÓËÝLÓÕÜGÏOÑ!ÓGFBH�ÎJ=)K&ÑgÔLÎcÛÈÓGFdÑgÔLÎcÏXÝ­ÑÈÑE=�Ý­Î!Ô�ÏOÑgÔ�Ï&F�Í�Ö¥ÏXÓGFdÑ!ÏXÓGFðÑO@&Ô¯ÖzKB?ÕÑ!ÓËÝLÏXÛ!ÑÈÍ�ÓËÛgÑgÎcÓËãNK&Ñ!Óg=)F+ÑgÎ!ÔLÔXá
Ú(Ô�Ý­Ñ!Óg=)F`S�Í�Ô�Û!Ý­ÎcÓÕã:Ô�Ûz×#Ø=Ù�Ò�Ú&Ù =XÜ:ÔLÎcÏOÑ!Óg=)F�ÛzÐ�ÎO=0Ö ÑO@&Ô²Ü:ÔLÎcÛgÜ:Ô�Ý­Ñ!ÓÕÞXÔs=XÐ:Ï	Û!ÓGFIH)?ÕÔ%ÎO=)K&ÑgÔLÎ^ÓëÖ5ÜN?ÕÔ�Ö5ÔVFdÑ!ÓGFIH�ÑO@&Ô²Ü�ÎO=XÑE=4Ýi=)?��
ÑO@�ÓËÛ%ÛgÔ�Ý­Ñ!Óg=)FðÝi=)F�ÛgÑ!ÓËÑOK&ÑgÔ�Û^ÑO@�Ô�Ö¥ÏXÓGF+ã{=(ÍIbe=XÐqÑO@&Ô�Ü�ÎO=XÑE=4Ýi=)? Û!Ü�Ô�ÝLÓ�� ÝLÏOÑ!Óg=)FqázØ�Ñ%ÓËÛ =XÎOH0Ï&F�Ó��LÔ�Í;ÏXÝLÝi=XÎcÍ�ÓGFBH¯ÑE=�×#Ø=Ù�Ò�Ú4Ù
Ö5Ô�Û!ÛcÏ�HXÔ¯Ñ b(Ü:Ô���Ðf=XÎÈÔ�ÏXÝJ@�Ö5Ô�Û!Û!Ï�HXÔ�Ñ b(Ü�Ô Z�Ô¯Í&Ô�ÛcÝ­ÎcÓÕã:Ô	ÓÕÑ!ÛÈÝi=)FdÑgÔVFsÑ!ÛLå�ÓÕÑ!ÛlHXÔVF&ÔLÎ\ÏOÑ!Óg=)FqåGÏ&F�Í�ÓÕÑ!Û²Ü�ÎO=4Ý­Ô�Û!Û!ÓGFBH&á

Ú4Ô�Ý­Ñ!Óg=)F�ÛlS(áTn5Ï&F�ÍhS(ámä�ÛOK�Ö+Ö¥ÏOÎcÓ��LÔ£ÑO@&Ô	Ñ!ÓËÖ5ÔLÎ\Û�Ï&FGÍ]� Ï�H0Û²Î!ÔLÐ�ÔLÎ!Î!Ô�Í;ÑE=5ÑO@&ÎO=)KIH)@B=)K&Ñ²ÑO@�ÓËÛ²ÍI=4ÝxK�Ö5ÔVFdÑLá%Ú(Ô�Ý­Ñ!Óg=)FpL
Ü�ÎO=EÞ(ÓëÍ&Ô�Û�ÜGÏXÝJoXÔLÑ�Ðf=XÎcÖ¥ÏOÑ�Í&ÔLÑ!ÏXÓ[?ËÛLá

yv@&Ô�Ö�=0ÛgÑ�ÛcÓgH)F�Ó�� ÝLÏ&FdÑ�Ð�KBF�Ý­Ñ!Óg=)F�Ï&?qÝ�@�Ï&FIHXÔ�Û£Û!ÓGF�Ý­Ô	ÑO@�Ôz|0Ï&FRK�ÏOÎOb �mä&X5ÞXÔLÎ\Û!Óg=)F�ÓGFdÞ&=)?ÕÞXÔ�ÑO@�Ô PÈÔVFGÍ&Ô!�LÞ&=)K�Û�×D=0ÓGFdÑ=Ò
Î!ÔV?ËÏOÑgÔ�Í�Ö5Ô�Ý�@�Ï&F�ÓËÛ!Ö+ÛLåXÛgÔLÞXÔLÎcÏ&?dÎ!Ô�ÛOKB?ÕÑ!Ó[FIHÈÛ!ÓËÖ5Ü~?ËÓ�� ÝLÏOÑ!Óg=)FGÛ:ÑE=�ÑO@&Ô%Ü�ÎO=XÑE=4Ýi=)?�åXÏ&F�Í�ÎcÔ�Ö�=MÞOÏ&?R=XÐ&ÑO@&Ô%×^Ø�Ù�Ò j*ÙïÜ�ÎO=XÑE=4Ýi=)?
Í&ÔLÑ!ÏXÓG?ëÛ�ÑE=+Ï¥ÛgÔLÜ ÏOÎcÏOÑgÔ¯ÍI=4ÝxK�Ö5ÔVFdÑ"�YS#�s\�Ðf=XÎ�Ýx?ËÏOÎcÓËÑ bB^\á
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Ø�F@ÑO@�ÓËÛ�ÛgÔ�Ý­Ñ!ÓG=)F�Z�Ô�Ü�ÎO=EÞ(ÓËÍ�Ô*Ï&F�=MÞXÔLÎ!Þ4ÓÕÔxZ =XÐzÑO@&Ô�ÏOÎcÝJ@�ÓËÑgÔ�Ý­ÑOK&ÎcÏ&?îÝi=0Ö5Ü{=)F&ÔVFdÑ!Ûl=XÐ�×#Ø=Ù�Ò�Ú4Ù�á
�¡ÎJ=)K&ÑgÔLÎ%ÎcÔ�Ý­Ô�ÓÕÞXÔ�Û�Ô �(ÜN?ëÓËÝLÓÕÑ3|)=0ÓGF~}�×#Î�KBF&ÔÈÖ5Ô�Û!ÛcÏ�HXÔ�Û%Ð�ÎO=0Ö�ÑO@I=0ÛgÔ�F&Ô�ÓgH)@dã{=XÎcÓGFIH	ÎO=)K�ÑgÔLÎcÛ^ÑO@GÏOÑs@�ÏMÞXÔ£ÍB=#ZvF�Û!ÑgÎ!Ô�ÏXÖ

HXÎO=)K&Ü�Ö5Ô�Ö�ã:ÔLÎcÛLá yv@&Ô^ÎO=)K�ÑgÔLÎ�ÑO@&ÔVF�Ðf=XÎOZ�ÏOÎ\Í�Û9Í�ÏOÑ!Ï�ÜGÏXÝJoXÔLÑ!Û�ÏXÍ�Í&Î!Ô�Û!Û!Ô�Í¯ÑE=*Ï�ÖzKB?ÕÑ!ÓËÝLÏXÛ!Ñ>HXÎO=)K&Ü9å ��å�=)FB?gb =)FdÑE=£ÑO@I=0ÛgÔ
ÓGFdÑgÔLÎ!ÐQÏXÝ­Ô�Û�=)F�Zv@GÓËÝJ@�Ô �(ÜN?ëÓËÝLÓÕÑ CE=0ÓGF�Û/@�Ï�ÞXÔ�ã:ÔLÔVF�Î!Ô�Ý­Ô�ÓÕÞXÔ�Íqá/qv=XÑgÔ�ÑO@�ÏOÑ	Ï&?G?9ÎO=)K&ÑgÔLÎcÛ*Ö5ÔVFdÑ!Óg=)F&Ô�Í�ÓGF�ÑO@GÓËÛ�ÍB=(ÝxK�Ö¥ÔVFsÑ
ÏOÎ!Ô¯ÏXÛcÛOK�Ö5Ô�Í@ÑE=+ã�Ô�×^Ø�Ù�Ò�Ú4Ù ÝLÏOÜGÏOãN?ÕÔXå~KBFB?ÕÔ�Û!Ûs=XÑO@&ÔLÎJZ�ÓËÛgÔ�ÛgÜ:Ô�ÝLÓ�� Ô�Íqá

� j£Ô�Û!ÓgH)FGÏOÑgÔ�ÍmPv=)K&ÑgÔLÎz\�j�P/^�ÛgÔVF�ÍGÛ�Ü:ÔLÎcÓg=4Í�ÓËÝ |&=0ÓGF2}�×#ÎJKBF�Ô*Ö¥Ô�Û!Û!Ï�HXÔ�Û�ÑE=#Z²ÏOÎcÍ�Ï�HXÎO=)K&Ü&ÒiÛ!Ü�Ô�ÝLÓ�� Ý PÈÔVF�Í�Ô!�LÞ&=)K�Û
×D=0ÓGFdÑe\�P�×s^²Ðf=XÎ£Ô�ÏXÝJ@�HXÎO=)K&Ü�Ð�=XÎ/Zv@�ÓËÝ�@�ÓÕÑ:@�ÏXÛ�ÏXÝ­Ñ!ÓËÞXÔ�Ö5Ô�Ö�ã:ÔLÎcÛLárM%ÏXÝJ@�ÎO=)K&ÑgÔLÎ*Ï&?g=)FIH+ÑO@�Ô¯ÜGÏOÑO@�ÑE=#Z²ÏOÎcÍ�ÑO@&Ô P�×
ãNK�Ó[?ËÍ�Û#ÏQZ�ÓG?ËÍ�ÝLÏOÎ\Í�\QÏ&F�bdÒiÛE=)K&Î\Ý­Ô_^^Û!Ñ!ÏOÑgÔ£Ðf=XÎ�ÑO@&Ô:HXÎJ=)K&Ü;Ï&FGÍ�ÛgÔVFGÍ�Û3|)=0ÓGF~}�×#Î�KBF&Ô�Ö5Ô�ÛcÛ!Ï�HXÔ�Ûs=)F+ÑE=_Z�ÏOÎcÍðÑO@�Ô:P�×
á7� Ô
K�ÛgÔ£ÑO@&Ô*ÑgÔLÎcÖ98;:=<(>@?5?!AB>C8ED£ÑE=�Î!ÔLÐ�ÔLÎ�ÑE=�ÑO@&Ô*ÛgÑ!ÏOÑgÔ	Ö¥ÏXÓGFdÑ!ÏXÓGF&Ô�Í;ÓGF;Ï�ÎO=)K&ÑgÔLÎ²ÑE=�Î!ÔLÜ�Î!Ô�ÛgÔVFdÑ�ÑO@&Ô£ÍGÓËÛgÑgÎcÓÕã~K&Ñ!Óg=)F5ÑgÎ!ÔLÔXá��
ÎO=)K&ÑgÔ£ÔVFdÑgÎOb+Ö¥Ï#b+ÓGF�Ýx?GKGÍ&Ô�ÛOK�Ý�@�� ÔV?ËÍ�Û^ÏXÛ�ÑO@&Ô*ÛE=)K&Î\Ý­Ô£ÏXÍ�Í�Î!Ô�Û!ÛLådÑO@&Ô:HXÎJ=)K&Ü;ÏXÍGÍ&Î!Ô�Û!ÛLå(ÑO@&Ô*ÓGF�Ýi=0Ö¥Ó[FIH¯ÓGFdÑgÔLÎ!ÐQÏXÝ­Ô�Ð�ÎO=0Ö
Zv@�ÓëÝJ@¥Ü ÏXÝOoXÔLÑ!Û²ÏOÎ!Ô�ÏXÝLÝ­ÔLÜGÑgÔ�Íqå4ÑO@&Ô:?ËÓëÛgÑ!=XÐ*=)K&ÑEH&=0ÓGFIH�ÓGFdÑgÔLÎ!Ð�ÏXÝ­Ô�Û%ÑE=QZ:@�ÓËÝJ@¥ÜGÏXÝOoXÔLÑ!Û�ÏOÎ!Ô£ÛgÔVFdÑLådÑ!ÓËÖ¥ÔLÎcÛLå)��Ï�H¯ãGÓÕÑ!Û�å0ÔLÑ!ÝOá
yr@&Ô/Z�ÓG?ëÍ�ÝLÏOÎcÍ5ÎO=)K�ÑgÔ�ÔVFdÑgÎOb�� Û�ÓGF�Ýi=0Ö¥ÓGFBH¯ÓGFdÑgÔLÎ!Ð�ÏXÝ­Ô*Ü{=0ÓGFdÑ!Û#ÑE=_Z�ÏOÎcÍðÑO@�Ô/P�×F�(ÑO@&Ô:=)K�ÑEH&=0ÓGFIH�ÓGFsÑgÔLÎcÐ�ÏXÝ­Ô�Û²Ü{=0ÓGFdÑ^ÑE=�ÑO@&Ô
F&Ô�ÓgH)@dã{=XÎcÓGFIH�ÍB=#ZvF�Û!ÑgÎ!Ô�ÏXÖ ÎO=)K�ÑgÔLÎcÛ^ÑO@GÏOÑ3@�ÏMÞXÔ£ÛgÔVFdÑs|)=0ÓGF~}�×^ÎJKBF&ÔÈÖ5Ô�ÛcÛ!Ï�HXÔ�Û^ÑE=_Z�ÏOÎ\Í�ÑO@�ÔvP�×
á�yv@�ÓËÛ#ÛgÑ!ÏOÑgÔ*Ý­Î!Ô�ÏOÑgÔ�Û²Ï
ÛO@�ÏOÎcÔ�Íqå�P�×�ÒiÝ­ÔVFdÑgÔLÎ!Ô�Íqå&Í�ÓËÛgÑgÎ\ÓÕãNK&Ñ!Óg=)F�ÑgÎ!ÔLÔ�ÑO@�ÏOÑ^ÎcÔ�ÏXÝJ@&Ô�Û²Ï&?G?IHXÎJ=)K&Ü�Ö5Ô�Ö�ã:ÔLÎcÛLáG�u@&ÔVF+Ï�Í�ÏOÑ!Ï�ÛO=)K&ÎcÝ­ÔH�GÎ\ÛgÑ^ÛgÔVF�ÍGÛ#ÑE=
Ï HXÎO=)K�ÜîåsÓÕÑ!Û�j�P-KBF�ÓËÝLÏXÛ!Ñ!Û!PÈÔxH0ÓËÛgÑgÔLÎ�Ö5Ô�Û!Û!Ï�HXÔ�Û^ÑE=�ÑO@&ÔrP�× Z�ÓÕÑO@�ÑO@�Ô�ÛE=)K&ÎcÝ­Ô�� Û%Í�ÏOÑ!Ï	ÜGÏXÝJoXÔLÑ!Û^ÔVFGÝLÏOÜGÛOKB?ËÏOÑgÔ�ÍWZ�ÓÕÑO@�ÓGFîá
Ø�ÐGÑO@&Ô�Í�ÏOÑ!Ï*ÎcÏOÑgÔÈÓëÛD@GÓgH)@qåOÑO@&ÔrP�× ÝLÏ&F+ÛgÔVF�Í�ÛE=)K&ÎcÝ­Ô­ÒiÛ!Ü�Ô�ÝLÓ�� Ýs|)=0ÓGF~}�×^ÎJKBF&Ô²Ö5Ô�Û!Û!Ï�HXÔ�Û#ãGÏXÝOo�ÑE=#Z²ÏOÎcÍ�ÛzÑO@&ÔÈÛO=)K&ÎcÝ­Ô�Ï&F�Í
ÑO@&Ô�ÛE=)K�ÎcÝ­Ô�� ÛÈÍ�ÏOÑ!Ï�ÜGÏXÝJoXÔLÑ!ÛrZ�Ó[?G?�Ðf=)?G?g=_Z ÑO@&Ô*Î!Ô�ÛOKB?ÕÑ!Ó[FIH�Ðf=XÎOZ²ÏOÎcÍ�ÓGFBH�ÛgÑ!ÏOÑgÔ�Ï&F�Í;ÑgÎcÏ�ÞXÔV? KBF&ÔVF�ÝLÏOÜGÛJKB?ËÏOÑgÔ�Í�ÑE=5ÑO@&ÔcP�×
á
�u@&ÔLÑO@&ÔLÎ¯ÑO@�Ôxb�ÏOÎ!Î\ÓÕÞXÔ5ÔVF�ÝLÏOÜGÛOKN?ËÏOÑgÔ�Í =XÎQF�ÏOÑ!ÓËÞXÔV?gbXå9ÑO@&ÔWP�× Ðf=XÎOZ²ÏOÎcÍ�Û	ÑO@&Ô¥ÛO=)K&ÎcÝ­Ô�� Û¯Í�Ô�ÝLÏOÜGÛOKB?ËÏOÑgÔ�Í�Í�ÏOÑ!Ï@ÜGÏXÝJoXÔLÑ!Û
ÍI=_ZvF+ÑO@�ÔvP�×#ÒiÝ­ÔVFsÑgÔLÎ!Ô�ÍðÍ�ÓëÛgÑgÎcÓÕãNK�Ñ!Óg=)F�ÑgÎ!ÔLÔ�ÑE=_Z�ÏOÎcÍ`HXÎO=)K&Ü;Ö5Ô�Ö�ã�ÔLÎ\ÛLázØZÐ:ÑO@&Ô£Í�ÏOÑ!Ï�ÎcÏOÑgÔ:Z�ÏOÎcÎcÏ&FsÑ!Û�ÓÕÑLådÎO=)K&ÑgÔLÎcÛ3Z�ÓÕÑO@
?g=4ÝLÏ&?:Î!Ô�Ý­Ô�ÓÕÞXÔLÎcÛ�ÝLÏ&F C�=0ÓGF@Ï�ÛE=)K�ÎcÝ­Ô­ÒiÛgÜ:Ô�ÝLÓ�� ÝOå�ÛO@B=XÎ!ÑgÔ�ÛgÑ²ÜGÏOÑO@qå�Í�ÓëÛgÑgÎcÓÕãNK�Ñ!Óg=)F¥ÑgÎ!ÔLÔXå�Ï&FGÍðÜ�ÎJKBF&Ô£ÑO@�ÓËÛ²ÛE=)K�ÎcÝ­Ô�� Û�ÜGÏXÝJoXÔLÑ!Û
==I =XÐ�ÑO@&Ô¯ÛJ@�ÏOÎ!Ô�Í�P�×�ÒiÝ­ÔVFdÑgÔLÎ!Ô�Í�ÑgÎ!ÔLÔXál�I=XÎ�?g=#Z Í�ÏOÑ!Ï¥Î\ÏOÑgÔ�ÛE=)K&Î\Ý­Ô�ÛLå~F&Ô�ÓËÑO@&ÔLÎÈÑO@&ÔzP�×
å~FI=XÎ:?ËÏXÛgÑ=Ò @I=XÜ�ÎO=)K&ÑgÔLÎcÛ:F&ÔLÔ�Í
CE=0ÓGF�Ï¥ÛE=)K�ÎcÝ­Ô­ÒiÛgÜ:Ô�ÝLÓ�� Ý*ÛO@I=XÎcÑgÔ�ÛgÑÈÜGÏOÑO@@ÑgÎcÔLÔ¯Ï&F�Í�Í�ÏOÑ!Ï¥ÜGÏXÝOoXÔLÑ!Û£ÝLÏ&F�ã:Ô�Í&ÔV?ËÓËÞXÔLÎ!Ô�ÍðÞ(ÓëÏ�ÑO@&Ô�ÛO@�ÏOÎ!Ô�ÍîåBP�×�ÒoÑgÎcÔLÔXá

yv@&Ô�Ðf=)?G?g=#Z�ÓGFIH+ÛOK�ãGÛgÔ�Ý­Ñ!Óg=)F�Û�Í&Ô�Û!Ý­ÎcÓËã�Ô�Ú&Ù =XÜ�ÔLÎ\ÏOÑ!Óg=)F�Ó[F�Ö�=XÎ!Ô�Í&ÔLÑ!ÏXÓG?�å�ÓGF�Ü ÏOÎ!Ñ!ÓËÝxKB?ËÏOÎMå�ÑO@&Ô�Ýi=)FsÑgÎO=)?
Ö5Ô�Û!ÛcÏ�HXÔ�ÛLå
Ï&F�Í@ÑO@�Ô¯ÏXÝ­Ñ!Óg=)F�Û�ÑO@�Ôxb;ÑgÎ\ÓgH&HXÔLÎ�á
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CA B

2. IGMP Host
Membership-

1. IGMP
Host-

4. Send Join/Prune

Multicast-Address = G
Join = {C, WCbit, RPT-bit}
Prune = NULL

3. Create (*,G) entry:
Multicast address = G
RP-address = C
outgoing interface list = {1}
incoming interface = {2}
WC-bit = 1
RPT-bit = 1

6. Send Join/Prune

Multicast-Address = G
Join = {C, WCbit, RPT-bit}
Prune = NULL

5. Create (*,G) entry:
Multicast address = G
RP-address = C
outgoing interface list = {1}
incoming interface = {3}
WC-bit = 1
RPT-bit = 1

7. Create (*,G) entry:
Multicast address = G
RP-address = C
outgoing interface list = {1}
incoming interface = NULL
WC-bit = 1
RPT-bit = 1

1

2
1

2

3 1

PIM DR/IGMP Querier
for LAN

LAN
Rendezvous Point
(RP) for group G

Host

D

Receiver

message to B:

message to C:

Report for G

Membership
Query
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�£Ý­Ñ!Óg=)F�ÛÈÏOÎcÔQF�KGÖ¯ã:ÔLÎ!Ô�Í@ÓGFðÑO@�Ô =XÎcÍ&ÔLÎÈÑO@&Ôxbp=4ÝLÝxK&Î
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Ø�F�=XÎcÍ&ÔLÎ*ÑE=zC�=0Ó[F�ÏðÖzKB?ÕÑ!ÓËÝLÏXÛ!Ñ/HXÎJ=)K&Üîå ��åqÏh@I=0ÛgÑ	Ýi=)FdÞXÔxb(Û¯ÓÕÑ!Û	Ö5Ô�Ö�ã�ÔLÎ\ÛO@�ÓÕÜ�ÓGF&Ðf=XÎcÖ¥ÏOÑ!Óg=)F�ÑO@&ÎO=)KIH)@ºÑO@�Ô�Ø�FdÑgÔLÎJF&ÔLÑ
�£ÎO=)K�ÜºÙ�Ï&F�Ï�HXÔ�Ö5ÔVFdÑ¯×^ÎO=XÑE=(Ýi=)?r\�Ø �*Ù�×s^\åîÏXÛ*ÛgÜ:Ô�ÝLÓ��GÔ�Í�ÓGF � L�åAX��oå \QÛgÔLÔ �NH)K&Î!Ôðæ#^\áQ�&ÎJ=0Ö ÑO@�ÓËÛ£Ü{=0ÓGFsÑ:=)F�Z%Ô�Î!ÔLÐ�ÔLÎ
ÑE=�ÛJK�ÝJ@�Ï�@B=0ÛgÑ�ÏXÛÈÏ5ÎcÔ�Ý­Ô�ÓÕÞXÔLÎ�åNP¯å \f=XÎ�Ö5Ô�Ö�ã:ÔLÎ�^3=XÐ
ÑO@&ÔcHXÎO=)K&Ü ��á

q:=XÑgÔ*ÑO@�ÏOÑÈÏ&?G?B�NH)K&Î!Ô�Û K�Û!Ô�Í;Ó[F+ÑO@�ÓëÛ%ÛgÔ�Ý­Ñ!ÓG=)F@ÏOÎ!Ô*Ð�=XÎ�ÓG?G?[K�ÛgÑgÎcÏOÑ!Óg=)F�Ï&F�ÍðÏOÎ!Ô FI=XÑ²ÓGFsÑgÔVFGÍ&Ô�Í;ÑE=�ã:Ô*Ýi=0Ö5ÜN?ÕÔLÑgÔXá3�I=XÎ
Ýi=0Ö5ÜN?ËÔLÑgÔ¯Ï&F�Í�Í&ÔLÑ!ÏXÓ[?ÕÔ�Í@Ü�ÎO=XÑE=4Ýi=)?îÏXÝ­Ñ!Óg=)F�ÛgÔLÔ�Ú(Ô�Ý­Ñ!ÓG=)F�S(á
�u@&ÔVF Ïhj�P \�ÔXáYH&áÕå�ÎO=)K&ÑgÔLÎc� ÓGF �NH)K&Î!Ô@æ#^:HXÔLÑ!Û�Ï;Ö¥Ô�Ö¯ã:ÔLÎcÛO@GÓÕÜ�Ó[F�Í�ÓËÝLÏOÑ!Óg=)F�Ð�ÎO=0Ö Ø �*Ù�×ñÐ�=XÎ�ÏhF�ÔxZ HXÎO=)K&Üîå

��å�ÑO@&Ôej/P ?G=�=&o4Û:K�Ü�ÑO@&Ô�ÏXÛ!ÛE=4ÝLÓËÏOÑgÔ�Í�P�×
á2yv@&Ô j�PÊÝ­Î!Ô�ÏOÑgÔ�Û	Ï`Z�ÓG?ËÍGÝLÏOÎcÍ�ÖzKB?ÕÑ!ÓËÝLÏXÛgÑ�ÎO=)K&ÑgÔ�ÔVFsÑgÎOb�Ð�=XÎ£ÑO@&ÔzHXÎO=)K&Üîå
Î!ÔLÐ�ÔLÎ!Î!Ô�Í ÑE=m@&ÔLÎ!Ô¥ÏXÛ¯Ï \�#0å �c^*ÔVFdÑgÎOb��
ÓÕÐ�ÑO@&ÔLÎ!Ô¥ÓëÛcFI=�Ö�=XÎ!Ô�ÛgÜ:Ô�ÝLÓ�� Ý�Ö¥ÏOÑ!ÝJ@�Ð�=XÎ�Ï@ÜGÏOÎ!Ñ!ÓËÝxKN?ËÏOÎ�ÛE=)K&ÎcÝ­ÔXå�ÑO@&Ô5ÜGÏXÝJoXÔLÑ
Z�ÓG?[? ã:Ô	Ðf=XÎOZ²ÏOÎcÍ&Ô�Í�ÏXÝLÝi=XÎcÍGÓGFIH5ÑE=¥ÑO@�ÓëÛ²ÔVFsÑgÎObXá

yv@&ÔcP�×IÏXÍ�Í&Î!Ô�Û!Û�ÓËÛÈÓGF�Ýx?[K�Í&Ô�Í;ÓGF�Ï¥ÛgÜ:Ô�ÝLÓËÏ&?�� ÔV?ËÍ@ÓGF@ÑO@&Ô	ÎJ=)K&ÑgÔ�ÔVFdÑgÎOb@Ï&F�Í�ÓËÛÈÓ[F�Ýx?GK�Í&Ô�ÍðÓGFðÜ:ÔLÎcÓG=(Í�ÓëÝ:K&Ü ÛgÑgÎ!Ô�ÏXÖ
|&=0Ó[F~}�×#ÎJKNF&Ô�Ö5Ô�Û!ÛcÏ�HXÔ�ÛLá�yr@&Ô:=)K&ÑEH&=0ÓGFIH�ÓGFsÑgÔLÎcÐ�ÏXÝ­Ô*ÓËÛ^Û!ÔLÑ^ÑE=�ÑO@�ÏOÑ�Ó[F�Ýx?GK�Í&Ô�Í5Ó[F¥ÑO@&Ô�Ø �*Ù�×1Ö5Ô�Ö�ã�ÔLÎ\ÛO@�ÓÕÜ+Ó[F�Í�ÓËÝLÏOÑ!Óg=)F
Ðf=XÎ	ÑO@&ÔzF�ÔxZ Ö¥Ô�Ö¯ã:ÔLÎ�á yr@&Ô�ÓGF�Ýi=0Ö+ÓGFIH�Ó[FsÑgÔLÎ!ÐQÏXÝ­Ô5ÓËÛ£ÛgÔLÑ*ÑE=;ÑO@�Ô�Ó[FsÑgÔLÎ!ÐQÏXÝ­Ô�K�ÛgÔ�Í�ÑE=@ÛgÔVF�Í�KBF�ÓËÝLÏXÛ!Ñ�ÜGÏXÝJoXÔLÑ!Û	ÑE=ðÑO@&Ô
P�×
á
�u@&ÔVFºÑO@&ÔLÎcÔ¥ÏOÎ!ÔWFI=�?g=)FIHXÔLÎ�Í�ÓÕÎ!Ô�Ý­ÑO?gb�Ýi=)FBF&Ô�Ý­ÑgÔ�Í�Ö¥Ô�Ö¯ã:ÔLÎcÛ*Ðf=XÎ�ÑO@&Ô�HXÎO=)K�ÜîåqØ �	Ù�× FI=XÑ!Ó��GÔ�Û*ÑO@&ÔWj�P¯áîØZÐ%ÑO@&Ô

j�P @GÏXÛrF&Ô�ÓÕÑO@&ÔLÎ:?g=(ÝLÏ&?qÖ¥Ô�Ö¯ã:ÔLÎcÛrFB=XÎ�ÍI=#Z:F�ÛgÑgÎ!Ô�ÏXÖïÎcÔ�Ý­Ô�ÓÕÞXÔLÎcÛLå�ÑO@�Ô`\�#0å �c^�Û!Ñ!ÏOÑgÔ¯ÓËÛÈÍ&ÔV?ËÔLÑgÔ�Íqá
���$� %&���'	)(*�����+
,�����-��
�.0/21&34�5�6� �7.98:�7
�	)�5.;8:�'��.<.
y�ÎcÓgH&HXÔLÎ!Ô�Í�ãRb�ÑO@&Ô]\�#0å �Q^£ÛgÑ!ÏOÑgÔXåqÑO@&Ôej/PÊÝ­ÎcÔ�ÏOÑgÔ�Û	Ï]|)=0ÓGF~}�×#Î�KBF&Ô¯Ö5Ô�ÛcÛ!Ï�HXÔeZ�ÓÕÑO@�ÑO@�ÔzP�× ÏXÍ�Í&Î!Ô�Û!Û£ÓGF�ÓÕÑ!Û!CE=0ÓGF�?ËÓËÛgÑ
Ï&F�Í�ÑO@&Ô�ÑO@&ÔzZ�ÓG?ËÍ�ÝLÏOÎ\Í@ãGÓÕÑe\ � w%ÒoãGÓÕÑ�^�Ï&F�Í�P�×#ÒoÑgÎ!ÔLÔ�ãGÓÕÑz\�P�× y²Òoã ÓÕÑ�^�ÛgÔLÑ£ÑE= æOá yr@&Ô"� w�ÒoãGÓÕÑ*ÓGF�Í�ÓËÝLÏOÑgÔ�Û�ÑO@�ÏOÑ*Ï&F�b
ÛE=)K&Î\Ý­Ô;Ö¥Ï#bÇÖ¥ÏOÑ!Ý�@1Ï&F�Í ã�Ô�Ð�=XÎJZ�ÏOÎcÍ�Ô�ÍÇÏXÝLÝi=XÎcÍGÓGFIH�ÑE=ºÑO@�ÓëÛ¯ÔVFdÑgÎOb�ÓÕÐ²ÑO@&ÔLÎcÔ;ÓËÛzFI=�?g=)FIHXÔLÎ�Ö¥ÏOÑ!ÝJ@ �%ÑO@&ÔpP�×3y²ÒoãGÓÕÑ
ÓGF�ÍGÓËÝLÏOÑgÔ�Û¯ÑO@GÏOÑ�ÑO@�ÓëÛ CE=0ÓGFÇÓëÛ�ã:Ô�ÓGFIH�Û!ÔVFsÑeK&Ü ÑO@&Ô;ÛJ@�ÏOÎ!Ô�Íqå P�×#ÒoÑgÎ!ÔLÔXá�yv@&Ô+Ü�Î�KBF&Ô�?ËÓëÛgÑ¯ÓËÛz?ÕÔLÐ�Ñ¯Ô�Ö5Ü�Ñ bXá �u@&ÔVFÇÑO@&Ô
P�×3y²ÒoãGÓÕÑ�ÓËÛ�ÛgÔLÑ5ÑE=~æðÓÕÑ�Ó[F�Í�ÓËÝLÏOÑgÔ�Û�ÑO@�ÏOÑ�ÑO@&Ô CE=0ÓGFÇÓëÛ�ÏXÛcÛE=(ÝLÓëÏOÑgÔ�Í Z�ÓÕÑO@ÇÑO@&Ô@ÛO@�ÏOÎ!Ô�Í P�×#ÒoÑgÎ!ÔLÔ@Ï&F�Í ÑO@&ÔLÎ!ÔLÐf=XÎ!ÔðÑO@&Ô
|&=0Ó[F~}�×#ÎJKNF&Ô	Ö5Ô�Û!Û!Ï�HXÔ�ÓËÛ²Ü�ÎO=XÜGÏ�H0ÏOÑgÔ�Í�Ï&?g=)FIH¥ÑO@�ÔQP�×#ÒoÑgÎ!ÔLÔXá �u@&ÔVF@ÑO@&Ô"� w%ÒoãGÓÕÑÈÓËÛ�Û!ÔLÑ�ÑE=�æ�ÓËÑÈÓGF�Í�ÓËÝLÏOÑgÔ�Û²ÑO@GÏOÑÈÑO@&Ô
ÏXÍ�Í&ÎcÔ�Û!Û^ÓËÛ%Ï&F�P�×ÇÏ&F�Í+ÑO@&Ô�ÍB=#ZvF�Û!ÑgÎ!Ô�ÏXÖ Î!Ô�Ý­Ô�ÓËÞXÔLÎcÛ^Ô �4Ü:Ô�Ý­Ñ^ÑE=�Î!Ô�Ý­Ô�ÓÕÞXÔ�Ü ÏXÝOoXÔLÑ!Û²Ð�ÎO=0Ö Ï&?G?GÛE=)K&ÎcÝ­Ô�Û^Þ(ÓËÏ�ÑO@�ÓËÛ:\QÛJ@�ÏOÎ!Ô�Í
ÑgÎ!ÔLÔ_^�ÜGÏOÑO@îáQyr@&Ô�ÑgÔLÎcÖ P�×3y²ÒoãGÓÕÑ*ÓËÛ/K�ÛgÔ�Í�ÑE=@Î!ÔLÐ�ÔLÎ	ÑE=ðã2=XÑO@�ÑO@&Ô�P�× y²ÒoãGÓËÑv� Ï�H0Û	ÏXÛcÛE=(ÝLÓëÏOÑgÔ�Í�Z�ÓÕÑO@�ÎO=)K&ÑgÔ�ÔVFsÑgÎ\ÓÕÔ�ÛLå
Ï&F�Í@ÑO@�ÔQP�×3y²ÒoãGÓÕÑ�ÓGF�Ýx?[K�Í&Ô�ÍðÓGFðÔ�ÏXÝJ@�ÔVF�Ýi=4Í&Ô�Í�ÏXÍ�Í&ÎcÔ�Û!ÛÈÓGF@Ï�|)=0ÓGF~}�×^ÎJKBF&Ô*Ö5Ô�Û!Û!Ï�HXÔXá
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1

D Host
LAN (B)

DR (first hop router) for G
2. Create (S,G) entry:
incoming interface = {1}

C

A
2

1

LAN (A)

Rendezvous Point
(RP) for group G

Host

Receiver (R)
Source (S)

2

1

3. Encapsulate Data
packets in Register
messages and unicast to
RP (C)

1

2

5. If (*,G) state exists then

decapsulate Registers and
forward packets out oif list of (*,G)

7. Send Join/Prune

2

X

Multicast-Address = G
Join = {S}, Prune = NULL

8. Create (S,G) entry:

outgoing interface list = {1}

incoming interface = {2}

9. Send Join/Prune
message to D:
Multicast-Address = G
Join = {S}, Prune = NULL

10. Update (S,G) entry:
add {2} to outgoing

6. If Register data rate > Threshold
then create (S,G) entry:
outgoing interface list = oif list of (*,G)-{2}
incoming interface = {2}

RPT-bit = 0, SPT-bit = 0

1. Data packets

11. When receive (S,G) unencapsulated
packets set SPT-bit for (S,G) entry,

message to X:

and trigger Register-Stop message to D

interface list
12. When receive
Register-Stop:
restart Register-4. Initiate (S,G) packet

counter

for LAN (B)

Suppression-timer
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M%ÏXÝJ@ K&ÜGÛ!ÑgÎ!Ô�ÏXÖ ÎO=)K�ÑgÔLÎ�Ý­Î!Ô�ÏOÑgÔ�Û�=XÎ K&ÜqÍ�ÏOÑgÔ�Û�ÓÕÑ!Û�Ö KB?ËÑ!ÓËÝLÏXÛgÑ�ÎJ=)K&ÑgÔ�ÔVFdÑgÎOb Ðf=XÎ \�#0å �Q^�Z:@&ÔVFñÓÕÑ�Î!Ô�Ý­Ô�ÓÕÞXÔ�ÛºÏ
|&=0Ó[F~}�×#ÎJKNF&Ô�Z�ÓËÑO@ ÑO@&Ô�P�×3y²ÒoãGÓÕÑ;Ï&F�Í&� w%ÒoãGÓÕÑðÛgÔLÑLá yr@&ÔºÓGFdÑgÔLÎ!Ð�ÏXÝ­Ô�=)F-Zv@�ÓëÝJ@©ÑO@�Ô |)=0ÓGF~}�×^ÎJKBF&Ô�Ö¥Ô�Û!Û!Ï�HXÔ ÏOÎgÒ
ÎcÓÕÞXÔ�Í;ÓËÛ�ÏXÍ�Í&Ô�Í�ÑE=�ÑO@&Ô/?ëÓËÛgÑ�=XÐA=)K�ÑEH&=0ÓGFIH�ÓGFsÑgÔLÎcÐ�ÏXÝ­Ô�Ûc\f=0ÓÕÐQÛ�^�Ð�=XÎc\�#0å �c^\áB�²ÏXÛgÔ�Í]=)F;ÑO@�ÓËÛ^ÔVFsÑgÎOb+Ô�ÏXÝJ@hK&ÜGÛ!ÑgÎ!Ô�ÏXÖ ÎO=)K&ÑgÔLÎ
ã:ÔLÑ Z�ÔLÔVFðÑO@&Ô*Î!Ô�Ý­Ô�ÓÕÞXÔLÎÈÏ&F�Í�ÑO@&Ô P�×~Û!ÔVF�Í�Û�Ïe|)=0ÓGF~}�×^ÎJKBF&Ô�Ö¥Ô�Û!Û!Ï�HXÔ	ÓGF`Zv@�ÓËÝ�@+ÑO@&Ô3CE=0ÓGF]?ËÓËÛgÑ�ÓGF�Ýx?GK�Í�Ô�Û#ÑO@&Ô�P�×
áIyr@&Ô
ÜGÏXÝJoXÔLÑ�ÜGÏ#bR?G=0ÏXÍ�Ýi=)FsÑ!ÏXÓ[F�Û�Ù�KB?ÕÑ!ÓËÝLÏXÛ!Ñ=Ò ��Í�Í�Î!Ô�Û!Û � ��åI|)=0ÓGF � � P�×
å � w%ÒoãGÓÕÑLå P�× y²ÒoãGÓËÑ��0å�×#ÎJKBF�Ô � q:t/<><^á
����� � � ����� �+.;��8,�������'��	�� ��� !�"
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Ø�ÐzÑO@&Ô�ÍGÏOÑ!Ï+ÎcÏOÑgÔ =XÐ�ÑO@&Ô�ÛE=)K&ÎcÝ­Ô Z�ÏOÎ!Î\Ï&FsÑ!Û�ÑO@&Ô KGÛgÔQ=XÐ#Ï�ÛE=)K&ÎcÝ­Ô­ÒiÛgÜ:Ô�ÝLÓ���Ý�ÛO@I=XÎ!ÑgÔ�Û!Ñ�ÜGÏOÑO@�ÑgÎ!ÔLÔh\oÚ4× y:^\å ÑO@&Ô P�×
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Ö5Ô�Û!ÛcÏ�HXÔ��/K&Ü{=)F1Ô �4ÜGÓÕÎcÏOÑ!ÓG=)Fqå^ÑO@&Ô�ÛE=)K&ÎcÝ­Ô�� Û`j/P Î!Ô�ÛOKGÖ5Ô�Û¥ÛgÔVF�ÍGÓGFIH Í�ÏOÑ!Ï ÜGÏXÝJoXÔLÑ!Û;ÑE=¸ÑO@&Ô�P�×�å^ÔVF�ÝLÏOÜGÛOKB?ëÏOÑgÔ�Í ÓGF
PÈÔxH0ÓëÛgÑgÔLÎ�Ö5Ô�ÛcÛ!Ï�HXÔ�ÛLá
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2. Send Join/Prune

Multicast address = G
Join = {S}
Prune = NULL

Create (S,G) entry:

outgoing interface list = {1}
incoming interface = {2}
WC-bit=0, RPT-bit=0, SPT-bit=0

4. Send Join/Prune

Multicast-Address = G
Join = {S}
Prune = NULL

3. Create (S,G) entry:

outgoing interface list = {1}
incoming interface = {2}
WC-bit=0, RPT-bit=0, SPT-bit=0

1 2 1

2

3 1

Designated Router for LAN

LAN

Rendezvous Point
(RP) for group G

Host

D

Receiver (R)

Host

Source (S)

2

First Hop Router for S

(Last Hop Router for R) 6. After receiving packets from D:
Set (S,G)’s SPT-bit = 1, and
send Join/Prune message to C:

message to D:

Multicast-Address = G
Join = NULL
Prune = {S,RPT-bit}

message to B:

1. Receive S’s packets on shared RP tree.
Initiate packet count.
If data rate > Threshold then:

12

5. Add interface {2}
to the outgoing interface
list of (S,G) entry

7. Create (S,G) entry:
oif list = oif(*,G)-{1}
RPT-bit = 1

S-Timer: Started

S-Timer: Started
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ÓGF�ÓËÑ!ÓËÏOÑgÔ�Û�Ï�\oÚ�å �c^�ÛgÑ!ÏOÑgÔXá
�u@&ÔVF5ÏW\oÚ�å �Q^
ÔVFsÑgÎJb�ÓËÛzÏXÝ­Ñ!ÓÕÞOÏOÑgÔ�Ím\QÏ&FGÍ�Ü�ÔLÎ\Óg=(ÍGÓËÝLÏ&?G?gb	ÛE=c?g=)FBH�ÏXÛ�ÑO@&Ô�ÛgÑ!ÏOÑgÔÈÔ �&ÓËÛgÑ!Û�^\å(Ïc|&=0ÓGF2}�×#ÎJKBF�Ô�Ö5Ô�ÛcÛ!Ï�HXÔÈÓËÛ

ÛgÔVFdÑsK�ÜGÛgÑgÎ!Ô�ÏXÖ�ÑE=#Z²ÏOÎcÍ�Û�ÑO@&Ô£ÛE=)K&ÎcÝ­ÔXå�Ú�å�Z�ÓÕÑO@;Ú¥ÓGF¥ÑO@&Ô CE=0ÓGF�?ËÓëÛgÑLáDyv@&Ô�ÜGÏ#bR?G=0ÏXÍ�Ýi=)FdÑ!ÏXÓGF�Û�ÙmKN?ÕÑ!ÓËÝLÏXÛgÑ=Ò �£Í�Í&Î!Ô�ÛcÛ � ��å
|&=0Ó[F � � Ú �0å�×#ÎJKBF�Ô � q:t/<><^á �u@&ÔVF~ÑO@�Ô \oÚ�å �c^�ÔVFdÑgÎOb~ÓËÛ�Ý­Î!Ô�ÏOÑgÔ�Íqå²ÑO@&Ôh=)K&ÑEH&=0ÓGFBH¸ÓGFsÑgÔLÎcÐ�ÏXÝ­Ô�?ËÓëÛgÑ5ÓËÛ5Ýi=XÜGÓÕÔ�Í1Ð�ÎO=0Ö
\�#0å �c^\åqÓ�áâÔXáÕå:Ï&?G?>?G=(ÝLÏ&?
ÛO@�ÏOÎ!Ô�Í�ÑgÎ!ÔLÔ�ã�ÎcÏ&F�Ý�@&Ô�Û�ÏOÎ!Ô�Î!ÔLÜN?ëÓËÝLÏOÑgÔ�Í�ÓGF�ÑO@&Ô F�ÔxZ ÛO@I=XÎcÑgÔ�ÛgÑ�Ü ÏOÑO@�ÑgÎ!ÔLÔXá�Ø�F�ÑO@�ÓËÛrZ²ÏVb�Zv@&ÔVF
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ÏXÛ�Í�Ô�Û!Ý­ÎcÓÕã:Ô�ÍðÓGF�Ú(Ô�Ý­Ñ!Óg=)F�S)^\á
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ÛgÜ:Ô�ÝLÓ�� Ýs|&=0ÓGF2}�×#ÎJKBF�Ô^Ö5Ô�Û!Û!Ï�HXÔ�Û�ál\oÚ:å �c^îÛ!Ñ!ÏOÑgÔ²ÓëÛ>oXÔLÜ�ÑzÏ&?ËÓÕÞXÔ%ã�b�Í�ÏOÑ!Ï�Ü ÏXÝOoXÔLÑ!Û#ÏOÎ!Î\ÓÕÞ(Ó[FIH�Ð½ÎJ=0Ö ÑO@GÏOÑ
ÛE=)K�ÎcÝ­ÔXáD�©Ñ!ÓËÖ5ÔLÎ�å
M FdÑgÎObdÒoÑ!ÓËÖ5ÔLÎ�å
ÓËÛ�ÛgÔLÑ¯Ð�=XÎ�ÑO@�Ôm\oÚ�å �c^£ÔVFdÑgÎOb Ï&F�Í ÑO@GÓËÛ*Ñ!ÓËÖ5ÔLÎ¯ÓëÛ*Î!Ô�ÛgÑ!ÏOÎ!ÑgÔ�Í Zv@&ÔVF&ÔLÞXÔLÎ�Í�ÏOÑ!Ï@ÜGÏXÝJoXÔLÑ!Û¯Ðf=XÎ]\oÚ�å �Q^*ÏOÎ!Ô
Ðf=XÎOZ�ÏOÎ\Í&Ô�Íh=)K&ÑÈÏOÑv?ËÔ�ÏXÛgÑl=)F&Ôc=0ÓÕÐ�åI=XÎvP�ÔxH0ÓËÛgÑgÔLÎcÛÈÏOÎcÔ�ÛgÔVFsÑLá �-@�ÔVFðÑO@&ÔQM FdÑgÎObdÒoÑ!ÓËÖ5ÔLÎ�Ô �4ÜGÓÕÎ!Ô�Û�å&ÑO@&Ô�ÛgÑ!ÏOÑgÔ¯ÓËÛ�Í�ÔV?ÕÔLÑgÔ�Íqá
yr@&Ô/?ËÏXÛgÑ=Ò @I=XÜ;ÎO=)K&ÑgÔLÎ�ÓËÛ^ÑO@&Ô£ÎO=)K&ÑgÔLÎ�ÑO@�ÏOÑ�Í�ÔV?ËÓÕÞXÔLÎcÛ^ÑO@&Ô�Ü ÏXÝOoXÔLÑ!Û²ÑE=�ÑO@&Ô�ÓÕÎ KB?ÕÑ!ÓËÖ¥ÏOÑgÔ�ÔVF�Í4ÒiÛEb4ÛgÑgÔ�Ö Í&Ô�ÛgÑ!ÓGFGÏOÑ!Óg=)Fqá yr@�ÓËÛ
ÓËÛ%ÑO@&Ô£ÎO=)K&ÑgÔLÎ²ÑO@�ÏOÑ²Ö�=)F�ÓÕÑE=XÎcÛ�ÓÕÐ:ÑO@&ÔLÎ!Ô*ÓËÛ3HXÎO=)K&ÜðÖ5Ô�Ö�ã�ÔLÎ\ÛO@�ÓÕÜ+Ï&FGÍ CE=0ÓGF�Û3=XÎ%ÜGÎJKBF&Ô�Û^ÑO@&Ô£ÏOÜGÜ�ÎO=XÜ�ÎcÓëÏOÑgÔ�Í�ÓËÛ!ÑgÎcÓÕãNK&Ñ!ÓG=)F
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ÔLÎcÓg=4Í �9ÛgÔ�Ýi=)F�ÍGÛLá3yr@GÓËÛ�ÓGF&Ðf=XÎcÖ¥Û
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=)K&Ñ�Ï&?[?q×#Ø=Ù F�Ô�ÓgH)@sã{=XÎcÛ�ÏXÛcÛE=(ÝLÓëÏOÑgÔ�ÍhZ�ÓÕÑO@ðÑO@&Ô�ÓGFsÑgÔLÎcÐ�ÏXÝ­ÔXá
���$� �6� ���
	91 � !���.
|&=0Ó[F~}�×#ÎJKNF&Ô�Ö¥Ô�Û!Û!Ï�HXÔ�Û�ÏOÎ!Ô¥Û!ÔVFsÑ	ÑE=zCE=0ÓGF�=XÎ	Ü�ÎJKBF�Ô�Ïðã�Î\Ï&F�ÝJ@�==I =XÐ^ÑO@&Ô¥ÖzKB?ÕÑ!ÓËÝLÏXÛ!Ñ*ÍGÓËÛgÑgÎcÓÕã~K&Ñ!Óg=)F@ÑgÎ!ÔLÔXáe� Û!ÓGFIH)?ÕÔ
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Ö5Ô�Û!ÛcÏ�HXÔ�Û�ÑE=¥ã:Ô�ÛgÔVFdÑLá
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7�� 8 � 5 � 5 Æ£?dCON�Bq�
N��IÀqB NQP � Æ�COÄ�P�? ³´?dJ�JMD�ªG?(J � ÎO=)K&ÑgÔLÎ�ÛgÔVF�Í�Û5ÏºÜ:ÔLÎcÓg=4Í�ÓËÝ]|&=0ÓGF2}�×#ÎJKBF�ÔðÖ¥Ô�Û!Û!Ï�HXÔ�ÑE= Ô�ÏXÝ�@
Í�ÓËÛ!Ñ!ÓGF�Ý­Ñ�P�× �-F&Ô�ÓgH)@dã{=XÎ	ÏXÛ!ÛE=4ÝLÓËÏOÑgÔ�Í�Z�ÓÕÑO@�Ô�ÏXÝJ@ \oÚ�å �c^\å \�#0å �c^*Ï&FGÍ \�#0å #0å P�×s^£ÔVFdÑgÎObXá�|&=0ÓGF2}�×#ÎJKBF�Ô�Ö5Ô�Û!ÛcÏ�HXÔ�Û�ÏOÎ!Ô
=)FB?gbºÛgÔVFdÑ�ÓÕÐ^ÑO@�ÔWP�× �uF&Ô�ÓGH)@sã{=XÎ�ÓËÛ	Ï@×^Ø�Ù F&Ô�ÓgH)@dã{=XÎ�á�� Ü:ÔLÎcÓg=4Í�ÓËÝz|&=0ÓGF2}�×#ÎJKBF�Ô�Ö5Ô�ÛcÛ!Ï�HXÔ+ÛgÔVFdÑ�ÑE=�ÏðÜGÏOÎcÑ!ÓËÝxKB?ËÏOÎ
P�×3� F&Ô�ÓgH)@dã{=XÎÈÓËÛ�Ýi=)F�ÛgÑgÎJKGÝ­ÑgÔ�Í�ÏXÛÈÐf=)?G?g=_Z�Û 	

æOá:M^ÏXÝJ@�ÎO=)K&ÑgÔLÎ�Í&ÔLÑgÔLÎcÖ¥ÓGF�Ô�Û	ÑO@&Ô�P�×ñÐf=XÎ¯Ï \�#0å �c^�ÔVFdÑgÎObºã�b K�Û!Ó[FIHðÑO@&Ô�@�ÏXÛO@�ÐfKNF�Ý­Ñ!Óg=)F Í&Ô�Û!Ý­Î\ÓÕã:Ô�ÍqáWyr@&Ô�P�×
ÏXÍ�Í&Î!Ô�Û!Ûz\fZ�ÓÕÑO@�P�× y´Ï&F�Í � w ãGÓÕÑ!Û�ÛgÔLÑ�^�ÓËÛÈÓGF�Ýx?[K�Í&Ô�Í@ÓGF�ÑO@&ÔlCE=0ÓGF�?ëÓËÛgÑl=XÐ#Ï¥Ü:ÔLÎcÓG=(Í�ÓëÝ�|)=0ÓGF~}�×^ÎJKBF&Ô�Ö5Ô�ÛcÛ!Ï�HXÔ
KBF�Í&ÔLÎ�ÑO@&Ô	Ðf=)?G?g=_Z�ÓGFIH5Ýi=)F�ÍGÓÕÑ!Óg=)F�Û 	
\QÏ�^�yr@&Ô:|)=0ÓGF~}�×#Î�KBF&Ô�Ö5Ô�ÛcÛ!Ï�HXÔ£ÓëÛ#ã:Ô�ÓGFIH¯Û!ÔVFsÑ%ÑE=�ÑO@&Ô/P�×3� F&Ô�ÓgH)@dã{=XÎ#ÑE=#Z²ÏOÎcÍ;ÑO@&Ô�P�×ÇÐ�=XÎ²Ï&F;ÏXÝ­Ñ!ÓÕÞXÔW\�#0å �c^

=XÎ \�#0å #0å P�× ^²ÔVFdÑgÎObXå Ï&F�Í
\�ã2^hyr@&Ôe=)K&ÑEH&=0ÓGFIH�Ó[FsÑgÔLÎ!ÐQÏXÝ­Ô�?ËÓëÛgÑ£Ó[FºÑO@&Ô�\�#0å �c^�=XÎ]\�#0å #0å P�×s^*ÔVFsÑgÎOb ÓËÛ FB=)F4Ò q:t/<><^å{=XÎ�ÑO@&Ô5ÎO=)K&ÑgÔLÎ�ÓËÛ*ÑO@&Ô

j/P =)F�ÑO@&Ô�ÛcÏXÖ5Ô¯ÓGFdÑgÔLÎ!ÐQÏXÝ­Ô¯ÏXÛÈÑO@&ÔcP�× � F&Ô�ÓGH)@sã{=XÎ�á
ß(á:�¡ÜGÏOÎ!Ñ!ÓËÝxKB?ëÏOÎ%ÛE=)K&Î\Ý­Ô�ÏXÍ�Í&ÎcÔ�Û!ÛLå�Ú�ådÓËÛ%ÓGF�Ýx?GKGÍ&Ô�Í¥ÓGF+ÑO@&Ô!CE=0ÓGF]?ËÓËÛgÑ�Z�ÓÕÑO@¥ÑO@&Ô/P�×3yIÏ&F�Í � w©ãGÓÕÑ!Û�Ýx?ÕÔ�ÏOÎ!Ô�Í]KBF�Í&ÔLÎ

ÑO@&Ô	Ð�=)?[?g=#Z�Ó[FIH5Ýi=)F�Í�ÓÕÑ!Óg=)FGÛ 	
\QÏ�^�yr@&ÔQ|&=0Ó[F~}�×#ÎJKNF&Ô£Ö¥Ô�Û!Û!Ï�HXÔ�ÓëÛ²ã�Ô�Ó[FIH5ÛgÔVFsÑ�ÑE=¥ÑO@&ÔQP�× � F&Ô�ÓgH)@dã{=XÎ�ÑE=#Z²ÏOÎcÍ�Ú�å�Ï&FGÍ
\�ã2^hyr@&ÔLÎ!Ô	Ô �&ÓËÛgÑ!ÛÈÏ&F�ÏXÝ­Ñ!ÓÕÞXÔ]\oÚ�å �Q^�ÔVFsÑgÎJb`Z�ÓËÑO@ðÑO@&ÔQP�×3y²ÒoãGÓÕÑs� Ï�H�Ýx?ÕÔ�ÏOÎ!Ô�Íqå�Ï&F�Í
\QÝ#^�yr@&Ô : � � ?ËÓëÛgÑ�ÓGFðÑO@&Ô`\oÚ�å �Q^�ÔVFsÑgÎJbðÓëÛlFI=XÑvFRKB?G?�á

S(á:� ÜGÏOÎ!Ñ!ÓËÝxKB?ëÏOÎ�ÛE=)K&Î\Ý­Ô;ÏXÍ�Í�Î!Ô�Û!ÛLå^Ú�å
ÓËÛ�Ó[F�Ýx?GK�Í&Ô�Í�ÓGF¸ÑO@&Ô;Ü�ÎJKNF&Ô�?ËÓËÛ!ÑQZ�ÓÕÑO@�ÑO@&ÔpP�× y Ï&F�Í � w ãGÓÕÑ!Û¯Ýx?ËÔ�ÏOÎ!Ô�Í
KBF�Í&ÔLÎ�ÑO@&Ô	Ðf=)?G?g=_Z�ÓGFIH5Ýi=)F�ÍGÓÕÑ!Óg=)F�Û 	
\QÏ�^�yr@&ÔQ|&=0Ó[F~}�×#ÎJKNF&Ô£Ö¥Ô�Û!Û!Ï�HXÔ�ÓëÛ²ã�Ô�Ó[FIH5ÛgÔVFsÑ�ÑE=¥ÑO@&ÔQP�× � F&Ô�ÓgH)@dã{=XÎ�ÑE=#Z²ÏOÎcÍ�Ú�å�Ï&FGÍ
\�ã2^hyr@&ÔLÎ!Ô	Ô �&ÓËÛgÑ!ÛÈÏ&F�ÏXÝ­Ñ!ÓÕÞXÔ]\oÚ�å �Q^�ÔVFsÑgÎJb`Z�ÓËÑO@ðÑO@&ÔQP�×3y²ÒoãGÓÕÑs� Ï�H�Ýx?ÕÔ�ÏOÎ!Ô�Íqå�Ï&F�Í
\QÝ#^�yr@&Ô : � � ?ËÓëÛgÑ�ÓGFðÑO@&Ô`\oÚ�å �Q^�ÔVFsÑgÎJbðÓëÛlF�KB?[?�á

L&á:� ÜGÏOÎ!Ñ!ÓËÝxKB?ëÏOÎ�ÛE=)K&ÎcÝ­Ô�ÏXÍ�Í&ÎcÔ�Û!ÛLå:Ú:åGÓËÛ£ÓGF�Ýx?GK�Í�Ô�Í@ÓGF�ÑO@&Ô�Ü�ÎJKBF�ÔQ?ËÓËÛgÑvZ�ÓÕÑO@@ÑO@&ÔeP�×3y²ÒoãGÓÕÑ �!?!>�Ï&F�Í�ÑO@�Ô5� w ãGÓÕÑ
Ýx?ÕÔ�ÏOÎ!Ô�Í�KBFGÍ&ÔLÎ�ÑO@&Ô	Ðf=)?G?g=#Z�ÓGFIH5Ýi=)F�Í�ÓÕÑ!ÓG=)F�Û 	
\QÏ�^�yr@&Ôc|&=0ÓGF2}�×#ÎJKBF�Ô�Ö5Ô�Û!ÛcÏ�HXÔ�ÓËÛ²ã:Ô�ÓGFIH�ÛgÔVFsÑ²ÑE=5ÑO@&ÔcP�× � F&Ô�ÓgH)@dã{=XÎ�ÑE=_Z�ÏOÎ\Í@ÑO@&ÔcP�× Ï&F�ÍðÑO@&ÔLÎ!Ô*Ô �&ÓËÛgÑ!Û�Ï

\oÚ�å �c^�ÔVFdÑgÎOb]Z�ÓÕÑO@@ÑO@&ÔcP�× y²Òoã ÓÕÑs� Ï�H+ÛgÔLÑ�Ï&FGÍ�F�KN?G?�: � � ?ËÓËÛ!ÑLåR=XÎ
\�ã2^hyr@&Ô�|&=0ÓGF2}�×#ÎJKBF�Ô;Ö5Ô�ÛcÛ!Ï�HXÔ�ÓËÛ�ã:Ô�ÓGFIHºÛgÔVFdÑ¥ÑE= ÑO@&Ô�P�× � F&Ô�ÓgH)@dã{=XÎ5ÑE=#Z²ÏOÎcÍ~ÑO@&Ô�P�×�å^ÑO@&ÔLÎ!Ô@Ô �&ÓËÛgÑ!Û5Ï

\oÚ�å �c^#ÔVFsÑgÎOb�Z�ÓÕÑO@¥ÑO@�Ô:P�×3y²ÒoãGÓÕÑ � Ï�H�Ýx?ËÔ�ÏOÎ!Ô�ÍðÏ&F�ÍðÚ&× y²ÒoãGÓËÑ#ÛgÔLÑLå&Ï&F�Í+ÑO@�Ô£ÓGFGÝi=0Ö¥ÓGFIH�ÓGFdÑgÔLÎ!ÐQÏXÝ­Ô�ÑE=_Z�ÏOÎ\Í
ÚðÓËÛ�Í�Ó�I:ÔLÎ!ÔVFdÑ�ÑO@�Ï&F@ÑO@&Ô�Ó[F�Ýi=0Ö¥ÓGFIH5ÓGFdÑgÔLÎ!ÐQÏXÝ­Ô�ÑE=#Z²ÏOÎcÍ�ÑO@&ÔcP�×
åB=XÎ

\QÝ#^�yr@&Ô/|)=0ÓGF~}�×^ÎJKBF&Ô£Ö5Ô�Û!Û!Ï�HXÔ	ÓËÛ%ã:Ô�ÓGFIH�Û!ÔVFsÑ²ÑE=�ÑO@&Ô�P�× � F&Ô�ÓgH)@dã{=XÎ%ÑE=_Z�ÏOÎcÍðÑO@�Ô�P�×
å(Ï&F�Í;ÑO@&ÔLÎcÔ�Ô �&ÓËÛgÑ!Û²Ï
\�#0å �c^²ÔVFdÑgÎObðÏ&F�Í \oÚ�å �c^²ÔVFsÑgÎObðÐf=XÎ�Ï¥Í�ÓËÎ!Ô�Ý­ÑO?gb�Ýi=)FNF&Ô�Ý­ÑgÔ�Í�ÛE=)K�ÎcÝ­ÔXá

X(á:yr@&ÔcP�×IÏXÍ�Í&Î!Ô�ÛcÛc\fZ�ÓÕÑO@�P�× y Ï&F�Í � w ãGÓÕÑ!Û�ÛgÔLÑ�^ÈÓËÛ�ÓGF�Ýx?[K�Í&Ô�ÍðÓGFðÑO@&Ô	Ü�Î�KBF&Ô ?ËÓËÛgÑ�ÓÕÐ 	
\QÏ�^�yr@&Ôc|&=0ÓGF2}�×#ÎJKBF�Ô�Ö5Ô�Û!ÛcÏ�HXÔ�ÓËÛ²ã:Ô�ÓGFIH�ÛgÔVFsÑ²ÑE=5ÑO@&ÔcP�× � F&Ô�ÓgH)@dã{=XÎ�ÑE=_Z�ÏOÎ\Í@ÑO@&ÔcP�× Ï&F�ÍðÑO@&ÔLÎ!Ô*Ô �&ÓËÛgÑ!Û�Ï

\�#0å �c^²ÔVFdÑgÎOb]Z�ÓÕÑO@@ÏWFRKB?G?3: � � ?ëÓËÛgÑc\QÛgÔLÔ�Ú4Ô�Ý­Ñ!Óg=)F�S(áTX(ámß)^\á
7�� 8 � 5 � 8  �CON½ª ªG?(CE?(� ÀqB�N�P � Æ¯C�Ä
P9?�³´?dJ�JMD�ªG?(J Ø�F�ÏXÍGÍ�ÓÕÑ!Óg=)F�ÑE=�Ü:ÔLÎcÓg=4Í�ÓËÝ�Ö5Ô�ÛcÛ!Ï�HXÔ�ÛLå#ÑO@&Ô�Ð�=)?[?g=#Z�Ó[FIH�ÔLÞXÔVFdÑ!Û
Z�ÓG?[?:ÑgÎcÓgH&HXÔLÎ |&=0ÓGF~}�×^ÎJKBF&Ô�Ö¥Ô�Û!Û!Ï�HXÔ�Û£ÓÕÐ�ÏXÛ�Ï+Î!Ô�ÛOKB?ÕÑLå Ï�^�Ï�F�ÔxZñÔVFdÑgÎOb�ÓËÛ�Ý­ÎcÔ�ÏOÑgÔ�Íqå~=XÎ£ã2^�ÑO@�ÔQ=0ÓÕÐ!?ËÓËÛ!ÑÈÝJ@�Ï&FIHXÔ�Û£Ð�ÎO=0Ö
FRKB?G?#ÑE=�FI=)F4Ò FRKB?G?�=XÎzFI=)F&Ò F�KB?[?�ÑE= F�KB?[?�áhyr@&Ô�Ýi=)FdÑgÔVFdÑ!Ûe=XÐÈÑgÎcÓgH&HXÔLÎ!Ô�Í Ö5Ô�Û!ÛcÏ�HXÔ�Û�ÏOÎcÔ�ÑO@&ÔðÛ!ÏXÖ5ÔðÏXÛ�ÑO@&Ô�Ü:ÔLÎcÓG=(Í�ÓëÝOå
Í&Ô�Û!Ý­Î\ÓÕã:Ô�Í@ÏOã2=EÞXÔXá
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æOá:PÈÔ�Ý­Ô�ÓÕÜ�Ñs=XÐ�Ï&FðÓGFGÍ�ÓËÝLÏOÑ!Óg=)F�Ð½ÎJ=0Ö�Ø �*Ù�×~ÑO@�ÏOÑ²ÑO@&Ô*ÛgÑ!ÏOÑgÔ =XÐ�ÍGÓÕÎ!Ô�Ý­ÑO?gbdÒiÝi=)FBF&Ô�Ý­ÑgÔ�Í4Ò#Ö5Ô�Ö�ã:ÔLÎcÛO@�ÓËÜ`@�ÏXÛ²ÝJ@GÏ&FIHXÔ�Í
\QÓ�áâÔXáÕåNF&ÔxZ Ö5Ô�Ö�ã:ÔLÎcÛl@�ÏMÞXÔlCOK�ÛgÑ C�=0Ó[F&Ô�Í �mÖ5Ô�Ö�ã�ÔLÎ\ÛO@�ÓÕÜ@ÓGF�ÍGÓËÝLÏOÑ!Óg=)F��R=XÎ�Ï&?G?qÖ5Ô�Ö�ã:ÔLÎcÛl@�ÏMÞXÔQ?ÕÔLÐ�Ñ�^\å�Ð�=XÎ�ÏeHXÎO=)K&Ü
��å�Ö¥ÏVb ÝLÏ&KGÛgÔºÑO@&Ô ?ËÏXÛgÑ=Ò @I=XÜ¡ÎO=)K&ÑgÔLÎðÑE=1ãNK�Ó[?ËÍ =XÎ@Ö�=4Í�ÓÕÐfb©Ýi=XÎ!Î!Ô�ÛgÜ{=)F�Í�Ó[FIH \�#0å �c^;ÛgÑ!ÏOÑgÔXá �-@&ÔVF�Ø �*Ù�×
ÓGF�Í�ÓËÝLÏOÑgÔ�Û�ÑO@�ÏOÑ�ÑO@�ÔLÎ!Ô�ÏOÎcÔ FI=]?g=)FIHXÔLÎ*Í�ÓÕÎ!Ô�Ý­ÑO?gb@Ýi=)FBF�Ô�Ý­ÑgÔ�Í�Ö5Ô�Ö�ã:ÔLÎcÛLå ÑO@&Ô =0ÓËÐzÓëÛÈÎ!Ô�Ö�=EÞXÔ�Í�Ð½ÎO=0Ö ÑO@&Ô =0ÓÕÐ�?ËÓËÛgÑ
ÓÕÐ�ÑO@&Ôz=0ÓÕÐëÒoÑ!ÓëÖ5ÔLÎ£ÓëÛ:FI=XÑ£ÎJKBFNF�ÓGFIH&ár� |)=0ÓGF~}�×^ÎJKBF&Ô¯Ö¥Ô�Û!Û!Ï�HXÔ5ÓËÛ�ÑgÎcÓgH&HXÔLÎ!Ô�ÍºÓÕÐ#Ï&F�Ím=)FB?gb�ÓËÐ#Ï�^�Ï]F&ÔxZ´ÔVFsÑgÎJb�ÓËÛ
Ý­Î!Ô�ÏOÑgÔ�ÍqåB=XÎ�ã2^%ÑO@&Ôc=0ÓÕÐD?ËÓËÛgÑ�Ý�@�Ï&FIHXÔ�Û�Ð½ÎO=0Ö F�KB?[? ÑE=`FI=)F4Ò FRKB?G?2=XÎvFI=)F4Ò FRKB?G?�ÑE=]F�KB?[?�å(ÏXÛ�Ð�=)?[?g=#Z�Û 	
\QÏ�^@ØZÐ�ÑO@&Ô�Î!Ô�Ý­Ô�ÓÕÞ4ÓGFIHºÎO=)K�ÑgÔLÎ+ÍI=(Ô�ÛWFI=XÑW@�ÏMÞXÔ�Ï ÎO=)K&ÑgÔ@ÔVFdÑgÎOb Ð�=XÎ � ÑO@&Ô@ÎO=)K�ÑgÔLÎ+Ý­Î!Ô�ÏOÑgÔ�Û+Ï \�#0å �c^�ÔVFdÑgÎObXå

Ýi=XÜGÓÕÔ�Û
ÑO@&Ô =0ÓÕÐN?ËÓëÛgÑ9Ð�ÎO=0Ö ÑO@&Ô²Ýi=XÎ!Î!Ô�ÛgÜ{=)F�ÍGÓGFIHz\�#0å #0å P�×s^�ÔVFdÑgÎOb]\QÓËÐGÓÕÑ
Ô �4ÓËÛ!Ñ!Û�^\åsÏ&F�Í�ÓGF�Ýx?[K�Í&Ô�ÛîÑO@�Ô²Ó[FsÑgÔLÎ!ÐQÏXÝ­Ô
ÓGF�Ýx?GK�Í�Ô�Í	ÓGF�ÑO@&Ô�Ø �*Ù�× Ö¥Ô�Ö¯ã:ÔLÎcÛO@GÓÕÜ�ÓGF�Í�ÓëÝLÏOÑ!Óg=)F¯ÓGF¯ÑO@&Ô =0ÓËÐB?ËÓËÛgÑ!�XÏXÛzÏ&?gZ²ÏVb4ÛLåOÑO@&Ô%ÎJ=)K&ÑgÔLÎDF�ÔLÞXÔLÎzÓ[F�Ýx?GK�Í&Ô�Û
ÑO@&Ô*ÔVFsÑgÎOb�� Û²ÓËÓÕÐîÓGF�ÑO@&Ô�=0ÓÕÐ>?ëÓËÛgÑLá!yr@&Ô£ÎO=)K&ÑgÔLÎ�ÛgÔVF�ÍGÛ�Ï�|)=0ÓGF~}�×#Î�KBF&Ô�Ö¥Ô�Û!Û!Ï�HXÔ	ÑE=#Z²ÏOÎcÍ�Û²ÑO@�Ô�P�× Z�ÓÕÑO@�ÑO@&Ô
P�× ÏXÍGÍ&Î!Ô�Û!Û�Ï&F�Í�P�× y�ÒoãGÓÕÑ�Ï&F�Í � w%Òoã ÓÕÑ!ÛÈÛgÔLÑ�Ó[FðÑO@&Ô CE=0ÓGFh?ËÓËÛgÑLá d£ÎMå

\�ã2^ðØZÐ4Ïc\oÚ�å �c^�P�× y²ÒoãGÓËÑ*=XÎ3\�#0å �c^:ÔVFdÑgÎOb	Ï&?ÕÎ!Ô�ÏXÍBb�Ô �&ÓËÛgÑ!ÛLåEÑO@&Ô#ÓGFdÑgÔLÎ!ÐQÏXÝ­Ô^ÓGF�Ýx?GKGÍ&Ô�Í*ÓGF*ÑO@&Ô�Ø �*Ù�×�Ö5Ô�Ö�ã:ÔLÎcÛO@�ÓÕÜ
ÓGF�Í�ÓËÝLÏOÑ!ÓG=)F;ÓëÛ�ÏXÍ�Í&Ô�Í@ÑE=¥ÑO@�Ôc=0ÓÕÐ ?ËÓËÛgÑc\QÓÕÐ
ÓÕÑlZ�ÏXÛ:FI=XÑ�ÓGFGÝx?GK�Í&Ô�Í;Ï&?ÕÎ!Ô�ÏXÍIbB^\á

ß(á:PÈÔ�Ý­Ô�ÓÕÜ�Ñ`=XÐ	Ï |&=0Ó[F~}�×#ÎJKNF&Ô�Ö5Ô�Û!Û!Ï�HXÔ�Ðf=XÎ�\oÚ�å �c^\å \�#0å �c^W=XÎ�\�#0å #0å P�×s^WZ�ÓG?G?�ÝLÏ&KGÛgÔ�ã~K�ÓG?ËÍ�Ó[FIH�=XÎðÖ�=4Í�ÓÕÐfb(ÓGFBH
Ýi=XÎ!Î!Ô�ÛgÜ{=)F�Í�Ó[FIH5ÛgÑ!ÏOÑgÔXå�Ï&FGÍ�ÛOK&ã ÛgÔ���K�ÔVFsÑ�ÑgÎcÓGH&HXÔLÎcÓGFIHW=XÐ!K&Ü ÛgÑgÎ!Ô�ÏXÖ |)=0ÓGF~}�×^ÎJKBF&Ô�Ö5Ô�ÛcÛ!Ï�HXÔ�ÛLå Ó[F@ÑO@&Ô¯Ðf=)?G?g=_Z�ÓGFIH
ÝLÏXÛgÔ�Û 	
\QÏ�^ �-@&ÔVF�ÑO@&ÔLÎ!Ô�ÓËÛ/FI=�ÝxK&ÎcÎ!ÔVFsÑ�ÎO=)K&ÑgÔ�ÔVFsÑgÎObXå:ÑO@&ÔzP�×¡ÏXÍ�Í&ÎcÔ�Û!Û�Ó[F�Ýx?GK�Í&Ô�Í@Ó[F�ÑO@&Ô�|&=0ÓGF2}�×#ÎJKBF�Ô�Ö5Ô�Û!Û!Ï�HXÔ�ÓËÛ

ÝJ@&Ô�ÝJoXÔ�Í�Ï�H0ÏXÓ[F�ÛgÑÈÑO@&Ô ?g=(ÝLÏ&? P�×#Ò�Ú(ÔLÑ�ÓGF&Ðf=XÎcÖ¥ÏOÑ!ÓG=)Fqá#Ø�Ð
ÓÕÑ�Ö¥ÏOÑ!ÝJ@&Ô�Û�å�Ï&F�ÔVFsÑgÎObpZ�Ó[?G?�ã�Ô�Ý­Î!Ô�ÏOÑgÔ�Í�Ï&FGÍ@ÑO@&Ô
F&ÔxZñÔVFdÑgÎObhZ�ÓG?[?îÓGF@ÑOK&Î�F�ÑgÎcÓgH&HXÔLÎ*Ï&F�K&ÜGÛgÑgÎ!Ô�ÏXÖ |&=0ÓGF2}�×#ÎJKBF�Ô¯Ö5Ô�Û!Û!Ï�HXÔXá�ØZÐ�ÑO@&Ô�ÎO=)K&ÑgÔLÎ�@�ÏXÛvFB=`P�×#Ò�Ú(ÔLÑ
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ÛgÔLÑLás�I=XÎ�Ô�ÏXÝ�@�Ú(Ü�Ó[FðÑO@&Ô	Ü�ÎJKBF�Ô�?ëÓËÛgÑ =XÐzÑO@&ÔQ|&=0ÓGF2}�×#ÎJKBF�Ô*Ö¥Ô�Û!Û!Ï�HXÔ 	

æOá:�I=XÎ�Ô�ÏXÝ�@�ÏXÍ�Í&ÎcÔ�Û!ÛLå Ú(Üîå�Ó[FðÑO@&Ô	Ü�ÎJKBF�Ô�?ëÓËÛgÑ Zv@I=0ÛgÔcP�× y²Òoã ÓÕÑÈÏ&F�Í � w%ÒoãGÓËÑ�ÏOÎ!Ô�Ýx?ÕÔ�ÏOÎ!Ô�Í 	
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\QÏ�^@ØZÐ%ÑO@&ÔLÎ!Ô¥ÓËÛ	Ï&F Ô �&ÓËÛgÑ!Ó[FIH \oÚ(Üîå �c^�ÎO=)K�ÑgÔ5ÔVFsÑgÎObXå�ÑO@&Ô5ÎO=)K&ÑgÔLÎ ?g=#Z�ÔLÎcÛ	ÑO@&Ô5ÔVFdÑgÎOb�� Ûzd*ÓËÐëÒoÑ!ÓËÖ¥ÔLÎ£Ðf=XÎ�Ø�ÑE=�ÓÕÑ!Û
d*ÓÕÐ½Ò j�ÔV?ËÔLÑ!Óg=)F4Ò j£ÔV?ËÏVbXå�Ï&?G?g=_Z�ÓGFIH5Ðf=XÎv=XÑO@&ÔLÎ*ÍI=_ZvF�ÛgÑgÎ!Ô�ÏXÖ,ÎO=)K&ÑgÔLÎcÛv=)F�Ï+Ö KB?ËÑ!Ó�ÒiÏXÝLÝ­Ô�Û!Û/<>�/q ÑE=`=MÞXÔLÎ!Î\ÓËÍ&Ô
ÑO@&Ô	Ü�ÎJKBF�ÔXá U:=#Z�ÔLÞXÔLÎ�å2=)F@Ü{=0ÓGFdÑ=ÒoÑE=OÒoÜ2=0Ó[FsÑr?ËÓ[FIo(Û�å(ÑO@�Ô =0ÓÕÐëÒoÑ!ÓëÖ5ÔLÎ�ÓËÛ²Ô �4ÜGÓÕÎ!Ô�Í@ÓëÖ¥Ö5Ô�Í�ÓËÏOÑgÔV?GbXá

\�ã2^ðØZÐqÑO@&Ô�ÎO=)K&ÑgÔLÎ @�ÏXÛ�Ï�ÝxK&ÎcÎ!ÔVFsÑ�\�#0å �c^\å�=XÎ�\�#0å #0å P�×s^\å&ÎO=)K�ÑgÔ�ÔVFdÑgÎObXå&Ï&F�Í�ÓËÐ�ÑO@�Ô�Ô �&ÓËÛgÑ!ÓGFIHp\oÚ(Üîå �c^�ÔVFsÑgÎJb�@�ÏXÛ
ÓÕÑ!Û P�×3y²ÒoãGÓÕÑ/� Ï�H�ÛgÔLÑ	ÑE=ÇæOåîÑO@&ÔVF ÑO@�ÓëÛW\oÚ(Üîå �c^�P�× y²ÒoãGÓËÑ£ÔVFdÑgÎObºÓËÛ	Ö¥ÏXÓGFdÑ!ÏXÓGF&Ô�Í \�FI=XÑ�Í&ÔV?ÕÔLÑgÔ�Í~^�ÔLÞXÔVF¸ÓËÐ
ÓÕÑ!Ûl=)K&ÑEH&=0ÓGFBH¥ÓGFsÑgÔLÎcÐ�ÏXÝ­ÔQ?ëÓËÛgÑ�ÓËÛrFRKB?G?�á

ß(á:�I=XÎ�Ô�ÏXÝ�@�ÏXÍ�Í&ÎcÔ�Û!ÛLå Ú(Üîå�Ó[FðÑO@&Ô	Ü�ÎJKBF�Ô�?ëÓËÛgÑ Zv@I=0ÛgÔcP�× y²Òoã ÓÕÑÈÓËÛ�ÛgÔLÑ�Ï&FGÍhZv@I=0ÛgÔ � w�ÒoãGÓÕÑÈÝx?ÕÔ�ÏOÎ!Ô�Í 	
\QÏ�^@ØZÐ%ÑO@&ÔLÎ!Ô¥ÓËÛ	Ï&F Ô �&ÓËÛgÑ!Ó[FIH \oÚ(Üîå �c^�ÎO=)K�ÑgÔ5ÔVFsÑgÎObXå�ÑO@&Ô5ÎO=)K&ÑgÔLÎ ?g=#Z�ÔLÎcÛ	ÑO@&Ô5ÔVFdÑgÎOb�� Ûzd*ÓËÐëÒoÑ!ÓËÖ¥ÔLÎ£Ðf=XÎ�Ø�ÑE=�ÓÕÑ!Û

d*ÓÕÐ½Ò j�ÔV?ËÔLÑ!Óg=)F4Ò j£ÔV?ËÏVbXå�Ï&?G?g=_Z�ÓGFIH5Ðf=XÎv=XÑO@&ÔLÎ*ÍI=_ZvF�ÛgÑgÎ!Ô�ÏXÖ,ÎO=)K&ÑgÔLÎcÛv=)F�Ï+Ö KB?ËÑ!Ó�ÒiÏXÝLÝ­Ô�Û!Û/<>�/q ÑE=`=MÞXÔLÎ!Î\ÓËÍ&Ô
ÑO@&Ô	Ü�ÎJKBF�ÔXá U:=#Z�ÔLÞXÔLÎ�å2=)F@Ü{=0ÓGFdÑ=ÒoÑE=OÒoÜ2=0Ó[FsÑr?ËÓ[FIo(Û�å(ÑO@�Ô =0ÓÕÐëÒoÑ!ÓëÖ5ÔLÎ�ÓËÛ²Ô �4ÜGÓÕÎ!Ô�Í@ÓëÖ¥Ö5Ô�Í�ÓËÏOÑgÔV?GbXá

\�ã2^ðØZÐqÑO@&Ô�ÎO=)K&ÑgÔLÎ @�ÏXÛ�Ï�ÝxK&ÎcÎ!ÔVFsÑ�\�#0å �c^\å�=XÎ�\�#0å #0å P�×s^\å&ÎO=)K�ÑgÔ�ÔVFdÑgÎObXå&Ï&F�Í�ÓËÐ�ÑO@�Ô�Ô �&ÓËÛgÑ!ÓGFIHp\oÚ(Üîå �c^�ÔVFsÑgÎJb�@�ÏXÛ
ÓÕÑ!Û:P�× y²Òoã ÓÕÑr� Ï�HðÛgÔLÑ*ÑE= æOå:ÑO@&ÔVF�ÑO@�ÓËÛe\oÚ(Üîå �c^�P�× y²ÒoãGÓËÑ�ÔVFdÑgÎOb�ÓËÛ/FI=XÑ	Í&ÔV?ÕÔLÑgÔ�Íqå:Ï&F�Í�ÑO@&ÔeM FdÑgÎObdÒoÑ!ÓËÖ5ÔLÎ
ÓËÛ²Î!Ô�ÛgÑ!ÏOÎ!ÑgÔ�Íîå�ÔLÞXÔVF�ÓÕÐzÓÕÑ!Û =)K&ÑEH&=0Ó[FIH+ÓGFdÑgÔLÎ!ÐQÏXÝ­ÔQ?ËÓËÛgÑ�ÓËÛvF�KB?[?�á

\QÝ#^@ØZÐ3\�#0å �Q^\åI=XÎ²Ýi=XÎcÎ!Ô�ÛgÜ{=)F�Í�ÓGFBH`\�#0å #0å P�× ^\åGÛgÑ!ÏOÑgÔ	Ô �&ÓËÛgÑ!ÛLå(ãNK&Ñ�ÑO@&ÔLÎ!Ô*ÓËÛ FI=h\oÚ(Üîå �c^^ÔVFdÑgÎObXå&Ï&F�\oÚ4Üîå �c^�P�×3y²Ò
ãGÓÕÑÈÔVFdÑgÎOb�ÓËÛ�Ý­Î!Ô�ÏOÑgÔ�Í ávyr@&Ôc=)K�ÑEH&=0ÓGFIHðÓGFsÑgÔLÎcÐ�ÏXÝ­Ôz?ËÓËÛgÑ�ÓëÛ�Ýi=XÜGÓÕÔ�Í�Ð�ÎO=0Ö ÑO@&Ôp\�#0å �c^\å{=XÎe\�#0å #0å P�×s^\å:ÔVFdÑgÎObXå
Z�ÓÕÑO@ºÑO@&Ô;ÓGFsÑgÔLÎcÐ�ÏXÝ­ÔXå
Ø\å>=)F Zv@�ÓËÝ�@ ÑO@&Ô¥ÜGÎJKBF&Ô�Z²ÏXÛ�Î!Ô�Ý­Ô�ÓËÞXÔ�Íqå
ÓëÛ�Í&ÔV?ÕÔLÑgÔ�Íqá;×zÏXÝOoXÔLÑ!Û�Ð�ÎO=0Ö/ÑO@&Ô¥ÜGÎJKBF&Ô�Í
ÛE=)K&ÎcÝ­ÔXå�Ú4Üîå&Ö¥ÏOÑ!ÝJ@�=)F�ÑO@�ÓËÛ�Û!Ñ!ÏOÑgÔ�Ï&F�Í@ÏOÎ!Ô FI=XÑÈÐf=XÎOZ�ÏOÎ\Í&Ô�Í@ÑE=#Z²ÏOÎcÍ�ÑO@&Ô	Ü�ÎJKBF�Ô�ÍðÎ!Ô�Ý­Ô�ÓÕÞXÔLÎcÛLá

\QÍ~^ðØZÐzÑO@&ÔLÎ!Ô�Ô �4ÓëÛgÑ!Û�Ï�\oÚ(Üîå �c^�ÔVFsÑgÎJbXå~Z�ÓËÑO@h=XÎ:Z�ÓÕÑO@I=)K&ÑÈÑO@�ÔQP�×3y²ÒoãGÓÕÑ�Û!ÔLÑLå ÑO@&Ô =0ÓÕÐ½ÒoÑ!ÓËÖ5ÔLÎ�Ðf=XÎ�ØÈÓëÛÈÔ �4ÜGÓÕÎ!Ô�Íqå
Ï&F�Í@ÑO@&ÔcM3FsÑgÎObdÒoÑ!ÓËÖ5ÔLÎ�ÓËÛ²Î!Ô�ÛgÑ!ÏOÎ!ÑgÔ�Íîá

S(á:�I=XÎ�Ô�ÏXÝ�@�ÏXÍ�Í&ÎcÔ�Û!ÛLå Ú(Üîå�Ó[FðÑO@&Ô	Ü�ÎJKBF�Ô�?ëÓËÛgÑ Zv@I=0ÛgÔcP�× y²Òoã ÓÕÑÈÏ&F�Í � w%ÒoãGÓËÑ�ÏOÎ!Ô	ã{=XÑO@�ÛgÔLÑ 	
\QÏ�^@ØZÐ�ÑO@&ÔLÎ!Ô�ÓËÛ5Ï&F©Ô �4ÓËÛ!Ñ!ÓGFIH \�#0å �c^�ÔVFdÑgÎObXå Z�ÓÕÑO@ Ú(Ü©ÏXÛ¥ÑO@&Ô�P�× Ð�=XÎ ��å�ÑO@&Ô�ÎO=)K&ÑgÔLÎ`?g=#Z�ÔLÎcÛ5ÑO@&Ô@ÔVFdÑgÎOb�� Û

d*ÓÕÐ½ÒoÑ!ÓËÖ5ÔLÎ�Ðf=XÎ�Ø	ÑE=�ÓÕÑ!Û�d*ÓÕÐ½Ò j£ÔV?ÕÔLÑ!Óg=)F4Ò j£ÔV?ËÏ#bXå#Ï&?G?g=_Z�ÓGFIH�Ðf=XÎz=XÑO@&ÔLÎ5ÍI=#ZvFGÛgÑgÎ!Ô�ÏXÖ ÎO=)K&ÑgÔLÎcÛ =)F1Ï�ÖzKB?ÕÑ!Ó�Ò
ÏXÝLÝ­Ô�Û!Ûc<>�/q�ÑE=]=EÞXÔLÎ!ÎcÓËÍ�Ô5ÑO@&Ô�Ü�ÎJKBF&ÔXá Uv=_Z%ÔLÞXÔLÎ�å =)FºÜ{=0ÓGFsÑ=ÒoÑE=OÒoÜ{=0ÓGFdÑ ?ËÓGFIo4ÛLå�ÑO@&Ôe=0ÓÕÐ½ÒoÑ!ÓËÖ5ÔLÎ�ÓËÛ£Ô �4ÜGÓÕÎ!Ô�Í
ÓËÖ¥Ö5Ô�Í�ÓëÏOÑgÔV?gbXá

\�ã2^ðØZÐ�ÑO@&Ô�Ýi=XÎcÎ!Ô�ÛgÜ{=)F�Í�ÓGFBH�\�#0å #0å P�×s^^ÛgÑ!ÏOÑgÔ�Ô �&ÓËÛgÑ!Û�åsãNK&Ñ^ÑO@&ÔLÎ!Ô�ÓËÛ FI=`\�#0å �c^#ÔVFsÑgÎJbXå(Ï]\�#0å �c^zÔVFdÑgÎOb¥ÓËÛ#Ý­ÎcÔ�ÏOÑgÔ�Íqá
yr@&Ôz=)K&ÑEH&=0ÓGFIH�ÓGFdÑgÔLÎ!ÐQÏXÝ­Ô�?ËÓËÛgÑ*ÓËÛ*Ýi=XÜGÓÕÔ�Í�Ð�ÎO=0Ö \�#0å #0å P�× ^£ÔVFsÑgÎJbXåAZ�ÓÕÑO@�ÑO@&Ô5ÓGFdÑgÔLÎ!ÐQÏXÝ­ÔXåqØ\å*=)F�Zv@�ÓëÝJ@�ÑO@&Ô
Ü�ÎJKBF&Ô�Z²ÏXÛ�Î!Ô�Ý­Ô�ÓÕÞXÔ�ÍîåGÍ&ÔV?ÕÔLÑgÔ�Íqá

�I=XÎÈÏ&F�b]F&ÔxZ \oÚ�å �c^\åA\�#0å �c^s=XÎc\�#0å #0å P�×s^%ÔVFdÑgÎOb�Ý­Î!Ô�ÏOÑgÔ�Í�ã�b+Ï&FðÓGFGÝi=0Ö¥ÓGFIHe|&=0ÓGF~}�×^ÎJKBF&Ô£Ö5Ô�Û!Û!Ï�HXÔXå&ÑO@�Ô�Ú&× y²Ò
ãGÓÕÑ�ÓËÛÈÝx?ÕÔ�ÏOÎcÔ�Í \QÏ&F�Í�ÓÕÐ
Ï�|&=0Ó[F~}�×#ÎJKNF&Ô­Ò�Ú�K&Ü�ÜGÎ!Ô�Û!Û!Óg=)F+Ñ!ÓËÖ5ÔLÎ�ÓëÛlK�ÛgÔ�Íqå�ÓÕÑÈÓëÛl?ÕÔLÐ½Ñl==Izá ^

Ø�Ð�ÑO@&Ô¥ÔVFdÑgÎOb @�ÏXÛ�Ï�|)=0ÓGF~}�×#Î�KBF&Ô­Ò�Ú�K&ÜGÜ�Î!Ô�Û!Û!ÓG=)F�Ñ!ÓËÖ5ÔLÎ�ÏXÛ!ÛE=4ÝLÓËÏOÑgÔ�Í Z�ÓËÑO@¸ÓÕÑLå�Ï&FGÍ¸ÓÕÐ^ÑO@�Ô¥Î!Ô�Ý­Ô�ÓÕÞXÔ�Í |&=0ÓGF~}�×^ÎJKBF&Ô
ÍI=(Ô�ÛeFI=XÑ�Ó[F�Í�ÓËÝLÏOÑgÔ�ÑO@&Ô�ÎJ=)K&ÑgÔLÎ5ÏXÛ�ÓËÑ!Û�Ñ!ÏOÎJHXÔLÑLå#ÑO@&ÔVF ÑO@&Ô;Î!Ô�Ý­Ô�ÓÕÞ4ÓGFIH�ÎJ=)K&ÑgÔLÎ�Ô �4ÏXÖ¥Ó[F&Ô�Û¯ÑO@�ÔcCE=0ÓGF Ï&F�Í Ü�ÎJKBF&Ô`?ËÓËÛgÑ!Û
ÑE=�ÛgÔLÔ�ÓÕÐ%Ï&F�b ÏXÍ�Í&Î!Ô�Û!Û!Ô�Û	ÓGFºÑO@&ÔW?ËÓËÛ!Ñ �mÝi=0Ö¥ÜN?ÕÔLÑgÔV?gbdÒiÖ¥ÏOÑ!ÝJ@ �9Ô �&ÓËÛgÑ!ÓGFIH \oÚ�å �Q^\å3\�#0å �c^\å>=XÎ]\�#0å #0å P�×s^�ÛgÑ!ÏOÑgÔ+Ðf=XÎcZv@GÓËÝJ@
ÑO@&ÔºÎ!Ô�Ý­Ô�ÓÕÞ4ÓGFIHÇÎO=)K&ÑgÔLÎðÝxK&Î!Î!ÔVFdÑO?gb©Û!Ý�@&Ô�ÍBKB?ËÔ�Û]|)=0ÓGF~}�×#Î�KBF&Ô�Ö¥Ô�Û!Û!Ï�HXÔ�ÛLá �/F ÔV?ÕÔ�Ö¥ÔVFsÑp=)F�ÑO@&Ô�C�=0ÓGF =XÎðÜ�ÎJKBF&Ô�?ËÓËÛgÑ
�mÝi=0Ö5ÜN?ËÔLÑgÔV?gbsÒiÖ+ÏOÑ!ÝJ@&Ô�Û!��ÏºÎO=)K&ÑgÔ�ÔVFdÑgÎOb =)FB?gb ÓÕÐ�ã{=XÑO@1ÑO@&Ô�ÏXÍ�Í�Î!Ô�Û!ÛgÔ�Û5Ï&F�Í P�× y�ÒoãGÓÕÑ � Ï�H�ÏOÎ!Ô@ÑO@&Ô�ÛcÏXÖ5ÔXá~ØZÐ�ÑO@&Ô
ÓGF�Ýi=0Ö+ÓGFIHm|)=0ÓGF~}�×#Î�KBF&Ô¥Ö5Ô�Û!ÛcÏ�HXÔ;Ýi=0Ö5Ü~?ÕÔLÑgÔV?gb Ö¥ÏOÑ!ÝJ@�Ô�Û�Ï&FÇÔ �&ÓËÛgÑ!ÓGFIH \oÚ:å �c^\å \�#0å �Q^\åD=XÎp\�#0å #0å P�× ^�ÔVFdÑgÎOb¸Ï&F�Í�ÑO@&Ô
|&=0Ó[F~}�×#ÎJKNF&Ô@ÏOÎ!ÎcÓÕÞXÔ�Í =)F~ÑO@�Ô � � � Ðf=XÎ5ÑO@�ÏOÑ¥ÔVFdÑgÎObXå�ÑO@&ÔVF~ÑO@&Ô@ÎO=)K�ÑgÔLÎ+Ýi=0Ö5ÜGÏOÎ!Ô�Û¥ÑO@&Ô�Uv=)?ëÍ&Ñ!ÓËÖ5Ô@ÓGF�Ýx?[K�Í&Ô�Í1ÓGF ÑO@&Ô
|&=0Ó[F~}�×#ÎJKNF&Ô5Ö5Ô�Û!Û!Ï�HXÔXå
ÑE=�ÓÕÑ!Û =_ZvF&�Y|)=0ÓGF~}�×^ÎJKBF&Ô­Ò U:=)?ËÍ&Ñ!ÓËÖ¥Ô
�oá�Ø�Ð²ÓÕÑ!Û�=#ZvF �Y|&=0ÓGF2}�×#ÎJKBF�Ô­Ò Uv=)?ËÍ�Ñ!ÓËÖ5Ô
�#ÓËÛ ?g=_Z%ÔLÎ�å�ÑO@&Ô
|&=0Ó[F~}�×#ÎJKNF&Ô­Ò�Ú�K&Ü�ÜGÎ!Ô�Û!Û!Óg=)F&ÒoÑ!ÓËÖ5ÔLÎ�ÓëÛ�ÛgÑ!ÏOÎ!ÑgÔ�ÍÇÏOÑ�ÑO@&Ô �Y|)=0ÓGF~}�×#Î�KBF&Ô­Ò�Ú�K&ÜGÜ�Î!Ô�Û!Û!ÓG=)F4Ò yÈÓËÖ5Ôx=)K�Ñ �oá¯Ø�Ð%ÑO@&Ô �Y|&=0ÓGF~}�×^ÎJKBF&Ô­Ò
U:=)?ËÍ&Ñ!ÓËÖ5Ô
�
ÓËÛÈÔ��RK�Ï&?�å�ÑO@�Ô�Ñ!ÓÕÔ�ÓëÛ�Î!Ô�ÛE=)?ÕÞXÔ�Í�ÓGF@ÐQÏ�Þ&=XÎ�=XÐzÑO@&Ôz|)=0ÓGF~}�×^ÎJKBF&Ô	Ù�Ô�Û!Û!Ï�HXÔz=XÎcÓgH0ÓGF�ÏOÑE=XÎ�ÑO@�ÏOÑ:@GÏXÛÈÑO@&Ôz@�ÓgH)@&ÔLÎ
F&ÔLÑ Z3=XÎOo]?ËÏVbXÔLÎ²ÏXÍ�Í&ÎcÔ�Û!ÛLáG�-@�ÔVF+ÑO@&Ô |&=0Ó[F~}�×#ÎJKNF&Ô�Ñ!ÓËÖ5ÔLÎ�Ô �(Ü ÓÕÎ!Ô�ÛLådÑO@&Ô�ÎJ=)K&ÑgÔLÎ%ÑgÎ\ÓgH&HXÔLÎcÛ�Ïz|)=0ÓGF~}�×#Î�KBF&ÔÈÖ5Ô�Û!ÛcÏ�HXÔ£Ðf=XÎ
ÑO@&Ô¯Ýi=XÎcÎ!Ô�ÛgÜ{=)F�Í�ÓGFBH�ÔVFdÑgÎOb*\QÓÕÔ�Û�^\á
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����� /2.<� �����7.;� 	���8 /2.<� �����7.;�73 �6�7� "
�u@&ÔVF�Ï�ÛE=)K&ÎcÝ­Ô � ÎcÛgÑ²ÛgÑ!ÏOÎ!Ñ!ÛÈÛgÔVFGÍ�ÓGFIH�ÑE=¥ÏzHXÎO=)K&Ü�ÓÕÑ!Û²ÜGÏXÝJoXÔLÑ!Û�ÏOÎ!Ô	ÔVFGÝLÏOÜGÛOKB?ËÏOÑgÔ�ÍðÓGFpP�ÔxH0ÓËÛgÑgÔLÎ�Ö5Ô�ÛcÛ!Ï�HXÔ�ÛÈÏ&F�Í@ÛgÔVFdÑ
ÑE=5ÑO@&Ô P�×
á4Ø�ÐîÑO@&Ô	Í�ÏOÑ!Ï�ÎcÏOÑgÔ�Z�ÏOÎcÎcÏ&FsÑ!Û�ÛO=)K&ÎcÝ­Ô­ÒiÛgÜ:Ô�ÝLÓ�� Ý�ÜGÏOÑO@�Û�å(ÑO@�Ô�P�×~ÛgÔLÑ!ÛlK&Ü@ÛE=)K&Î\Ý­Ô*Û!Ü�Ô�ÝLÓ�� Ý�ÛgÑ!ÏOÑgÔ�Ï&FGÍ;Û!Ñ!ÏOÎ!Ñ!Û
ÛgÔVF�ÍGÓGFIH�\oÚ�å �c^l|)=0ÓGF~}�×^ÎJKBF&Ô	Ö5Ô�Û!ÛcÏ�HXÔ�ÛÈÑE=#Z²ÏOÎcÍ�ÑO@&Ô�ÛE=)K&Î\Ý­ÔXåBZ�ÓÕÑO@�ÚðÓ[FðÑO@&ÔsC�=0Ó[F�?ËÓËÛgÑLá
7��G7 � 5 § ?(P��
NQP�ª �;?dª�N�JLKM?(CEJ�DGP9� �;?d�0?4N½�9NQP9ª ��?(ª N�JLKE?dCMÃ § KEBG¨
J
PÈÔxH0ÓëÛgÑgÔLÎ�Ö5Ô�ÛcÛ!Ï�HXÔ�Û�ÏOÎ!Ô�ÛgÔVFsÑ�ÏXÛÈÐf=)?G?g=#Z�Û 	

æOá �-@&ÔVF Ï�j�P Î!Ô�Ý­Ô�ÓËÞXÔ�Û�Ï�ÜGÏXÝOoXÔLÑ�Ð�ÎO=0Ö Ï�Í�ÓÕÎcÔ�Ý­ÑO?gb Ýi=)FBF&Ô�Ý­ÑgÔ�Í1ÛE=)K&ÎcÝ­ÔXå^Ú�å =)F�ÑO@�Ô�ÛOK&ã~F&ÔLÑ�Ýi=)FdÑ!ÏXÓGF�ÓGFBH�ÑO@&Ô
ÏXÍ�Í&Î!Ô�Û!Û�Ú:å
\QÏ�^@ØZÐ�ÑO@&ÔLÎ!ÔÈÓËÛ!FB=¯Ýi=XÎ!Î!Ô�ÛgÜ{=)F�ÍGÓGFIH�\oÚ�å �c^
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@�ÓÕÔLÎcÏOÎcÝ�@�ÓËÝLÏ&?G?GbsÒoÔVF�Ýi=4Í&Ô�Í@Í�ÏOÑ!Ï�ÝLÏ&F�ã:Ô¯Û!ÔVFsÑ:=)F�Ýi=)F�Û!Ô�ÝxK&Ñ!ÓÕÞXÔQHXÎJ=)K&Ü�ÏXÍ�Í�Î!Ô�Û!ÛgÔ�Û�ÑE=`HXÔLÑ£ÑO@&Ô¯Û!ÏXÖ¥Ô�Í&ÔV?ËÏ#b�Ï&F�Í
Ð�ÏOÑgÔ­ÒiÛO@GÏOÎcÓGFIH¥Ý�@�ÏOÎcÏXÝ­ÑgÔLÎcÓËÛ!Ñ!ÓËÝLÛLá
�I=XÎ¯ÏXÍ�Í&ÎcÔ�Û!Û*Ð�ÏXÖ+ÓG?ËÓÕÔ�Û/=XÑO@&ÔLÎ�ÑO@GÏ&F Ø�×^Þ�L&å�Ï�SXßEÒoãGÓÕÑ�Í�ÓgHXÔ�Û!Ñ	ÑE=�ã:ÔeKGÛgÔ�Í ÏXÛ ���²Ö K�Û!Ñ �GÎcÛgÑ*ã:Ô5Í&ÔLÎcÓÕÞXÔ�ÍºÐ�ÎO=0Ö
ÑO@&Ô5ÏXÝ­ÑOK�Ï&?!P�× ÏXÍ�Í�Î!Ô�Û!ÛLá�Ú�KGÝJ@ºÏðÍ�ÓgHXÔ�ÛgÑ*Ö5ÔLÑO@I=4Í Ö KGÛgÑ�ã:ÔeK�ÛgÔ�ÍºÝi=)F�Û!ÓëÛgÑgÔVFsÑO?Gb�ÑO@&ÎO=)KIH)@B=)K&Ñ*ÑO@&Ô5×#Ø=Ù ÍI=OÒ
Ö¥ÏXÓGFqá �I=XÎ#Ø=×#ÞIa	ÏXÍ�Í&ÎcÔ�Û!ÛgÔ�ÛLå&Z�ÔÈÎ!Ô�Ýi=0Ö¥Ö¥ÔVF�ÍWK�Û!Ó[FIH*ÑO@&Ô�Ô���KGÓÕÞ�Ï&?ËÔVFsÑzØ=×#ÞRL¯ÏXÍ�Í&Î!Ô�ÛcÛzÐ�=XÎ^Ï&F¥Ø�×^Þ�LOÒiÝi=0Ö5Ü ÏOÑ!ÓÕãN?ÕÔ
ÏXÍ�Í&Î!Ô�Û!Û�å4Ï&FGÍ@ÑO@&Ôzw Prw%Ò SXß¥ÝJ@&Ô�ÝJo(ÛOKGÖ � ç��A=XÐ�Ï&?G?{=XÑO@&ÔLÎ�Ø�×^Þ�a�ÏXÍGÍ&Î!Ô�Û!ÛgÔ�Û�á

ß(á:�&ÎO=0Ö�ÑO@&Ô:P�×^Û�Z�ÓÕÑO@5ÑO@&Ô/@�ÓgH)@&Ô�ÛgÑ^Ü�ÎcÓg=XÎcÓËÑ bh\QÓ�áâÔXá�?g=#Z�Ô�ÛgÑ �m×#ÎcÓg=XÎ\ÓÕÑ b��0ÞOÏ&?GK&Ô_^\å(ÑO@&Ô�ÝLÏ&F�ÍGÓËÍ�ÏOÑgÔrZ�ÓËÑO@5ÑO@&Ô:@GÓgH)@&Ô�ÛgÑ
Î!Ô�ÛOKB?ÕÑ!Ó[FIH�Þ�Ï&?GK�Ô�ÓËÛ�ÑO@&ÔVF�ÝJ@I=0ÛgÔVF�ÏXÛÈÑO@&Ô P�×IÐ�=XÎÈÑO@GÏOÑvHXÎO=)K&Ü9å�Ï&F�Í�ÓÕÑ!Û�ÓËÍ&ÔVFdÑ!ÓÕÑ bðÏ&F�Í�@GÏXÛO@@ÞOÏ&?GK&Ô�ÏOÎ!Ô¯Û!ÑE=XÎ!Ô�Í
Z�ÓÕÑO@ðÑO@&Ô	ÔVFdÑgÎOb@Ý­Î!Ô�ÏOÑgÔ�Íqá
yÈÓÕÔ�Û²ã:ÔLÑ Z�ÔLÔVF�P�×%Ûr@�ÏMÞ(ÓGFBH�ÑO@�Ô�Û!ÏXÖ5ÔQ@�ÏXÛJ@ðÞ�Ï&?GK�Ô*Ï&FGÍðÜ�ÎcÓg=XÎcÓËÑ bXå�ÏOÎ!Ô	ã�ÎJ=&oXÔVF�ÓGFðÏXÍ&ÞOÏ&FsÑ!Ï�HXÔ =XÐ�ÑO@&Ôc@GÓgH)@&Ô�ÛgÑ
ÏXÍ�Í&Î!Ô�Û!Û�á
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yv@&ÔQ@�ÏXÛO@�ÐfKNF�Ý­Ñ!Óg=)F�Ï&?GH&=XÎcÓÕÑO@�Ö ÓËÛ�ÓGFdÞ&=&oXÔ�Í�ã�b�Ï`j�P�å{K&Ü{=)F@Î!Ô�Ý­ÔLÜ�Ñ!Óg=)Fm=XÐ#Ï�ÜGÏXÝOoXÔLÑLå*=XÎ£Ø �	Ù�×¡Ö5Ô�Ö�ã:ÔLÎcÛO@�ÓÕÜ
ÓGF�ÍGÓËÝLÏOÑ!Óg=)FqåîÐf=XÎ�Ï�HXÎO=)K&Üîå�Ð�=XÎ Zv@�ÓËÝ�@ ÑO@&Ô�j�P @�ÏXÛcFB=�ÔVFdÑgÎObXá�Ø�Ñ�ÓëÛ�ÓGFdÞ&=&oXÔ�Í¸ãRbºÏ&F�b ÎO=)K&ÑgÔLÎ�ÑO@�ÏOÑ @GÏXÛ`\�#0å #0å P�× ^
ÛgÑ!ÏOÑgÔ�Zv@�ÔVF�Ï�ÜGÏXÝJoXÔLÑ¯ÓËÛ�Î!Ô�Ý­Ô�ÓÕÞXÔ�ÍºÐf=XÎ/Z:@�ÓËÝJ@�ÑO@&ÔLÎ!Ô5ÓËÛ/FI=@Ýi=XÎ!Î!Ô�Û!Ü2=)FGÍ�ÓGFIHm\oÚ:å �c^v=XÎ�\�#0å �c^�ÔVFsÑgÎJbXác�BK&Î!ÑO@&ÔLÎ\Ö�=XÎ!ÔXå
ÑO@&ÔQ@GÏXÛO@@Ð�KBF�Ý­Ñ!Óg=)F@ÓËÛ�Ó[FsÞ&=&oXÔ�Í�ã�bðÏ&?G?:ÎO=)K&ÑgÔLÎ\ÛvK&Ü{=)F;Î!Ô�Ý­Ô�ÓÕÞ4ÓGFIH¥Ï�\�#0å �Q^ =XÎ \�#0å #0å P�×s^r|)=0ÓGF~}�×^ÎJKBF&Ô	Ö5Ô�Û!ÛcÏ�HXÔXá
����� 1 ��� �
.;�7�+����� � � ��.;� % 	 .;�����
Ø�F¥ÑO@�ÓËÛ^ÛOK&ãGÛgÔ�Ý­Ñ!ÓG=)Fqå)Z�Ô�ÔVFRK�Ö5ÔLÎcÏOÑgÔ�Ï&?[?&Ñ!ÓËÖ5ÔLÎcÛ^ÑO@�ÏOÑ @�ÏMÞXÔ�ã:ÔLÔVF¥ÍGÓËÛ!ÝxK�Û!Û!Ô�Íe=XÎ%ÓËÖ5Ü~?ËÓÕÔ�Íqá�Ú4ÓGF�Ý­ÔÈÛE=0Ö¥Ô�Ý­ÎcÓÕÑ!ÓËÝLÏ&?�Ñ!ÓËÖ5ÔLÎ
ÔLÞXÔVFdÑ!Û�ÏOÎ!ÔWFB=XÑ�ÏXÛ!ÛE=4ÝLÓËÏOÑgÔ�Í Z�ÓÕÑO@ºÑO@�Ô5Î!Ô�Ý­Ô�ÓÕÜ�Ñ�=XÎ¯ÛgÔVFGÍ�ÓGFIH]=XÐ�Ö¥Ô�Û!Û!Ï�HXÔ�ÛLå
ÑO@&ÔxbºÏOÎ!ÔWFI=XÑ	Ð�KB?G?gb�Ýi=EÞXÔLÎ!Ô�Í�ãRb�Ô�ÏOÎ�?ËÓÕÔLÎ
ÛOK&ã ÛgÔ�Ý­Ñ!Óg=)F�ÛLá

y�ÓËÖ5ÔLÎcÛÈÏOÎcÔ�ÓËÖ¥ÜN?ÕÔ�Ö5ÔVFdÑgÔ�Í�ÓGF�Ï&F�ÓëÖ5ÜN?ÕÔ�Ö5ÔVFdÑ!ÏOÑ!Óg=)F4ÒiÛ!Ü�Ô�ÝLÓ�� Ý	Ö¥Ï&FBF&ÔLÎMár�I=XÎ*Ô �4ÏXÖ5Ü~?ÕÔXå�Ï+Ñ!ÓËÖ5ÔLÎ*Ö¥ÏVb�Ýi=)KBFsÑ/K&Ü
=XÎ*ÍI=#ZvFîåB=XÎ�Ö¥Ï#b�Û!ÓËÖ5Ü~?gb+Ô �4ÜGÓÕÎ!Ô�ÏOÑ£Ï+ÛgÜ:Ô�ÝLÓ���Ý*Ñ!ÓËÖ5ÔXáÈÚ(ÔLÑgÑ!ÓGFIH+Ï+Ñ!ÓËÖ5ÔLÎ�ÑE=�Ï5ÞOÏ&?GK&ÔQy Ö5Ô�Ï&F�Û�ÑO@�ÏOÑ�ÓÕÑvZ�ÓG?G?�Ô �4ÜGÓÕÎ!Ô
ÏOÐ�ÑgÔLÎ:y ÛgÔ�Ýi=)FGÍ�ÛLá
7���� � 5  �N��Ç?(CEJ5C�?(��D&KE?d� KMB¸KMC�?(?��ÇDGNQP�KM?(P�DGP��0?
M^ÏXÝ�@�\oÚ:å �c^\å{\�#0å �Q^\å(Ï&F�Í�\�#0å #0å P�× ^�ÎO=)K�ÑgÔÈÔVFsÑgÎJbW@�ÏXÛ^ÖzKB?ÕÑ!ÓÕÜ~?ÕÔ²Ñ!ÓËÖ5ÔLÎcÛ%ÏXÛ!ÛE=4ÝLÓËÏOÑgÔ�ÍWZ�ÓËÑO@¥ÓÕÑ 	 =)F&ÔÈÐf=XÎ^Ô�ÏXÝ�@;Ó[FsÑgÔLÎ!ÐQÏXÝ­Ô
ÓGFÇÑO@&Ô]=)K&ÑEH&=0ÓGFIHºÓGFdÑgÔLÎ!Ð�ÏXÝ­Ôh?ËÓëÛgÑLå =)F&Ô�Ðf=XÎ�ÑO@&ÔðÖ KB?ËÑ!ÓËÝLÏXÛgÑ¯ÎJ=)K&Ñ!ÓGFIH�ÔVFsÑgÎObÇÓÕÑ!ÛgÔV?ÕÐ�å�Ï&F�Í =)F&Ô`=XÜGÑ!Óg=)F�Ï&? |&=0ÓGF~}�×^ÎJKBF&Ô­Ò
Ú�K&ÜGÜ�Î!Ô�Û!Û!ÓG=)F4Ò yÈÓËÖ5ÔLÎMá{M%ÏXÝJ@]\oÚ�å �c^:Ï&F�Í`\�#0å �c^qÔVFdÑgÎOb*Ï&?ËÛE=v@GÏXÛîÏ&FQ�£Û!ÛgÔLÎ!Ñ=ÒoÑ!ÓëÖ5ÔLÎ9Ï&F�Í�ÏvP�Ï&F�ÍI=0Ö5Ò j�ÔV?ëÏVbdÒ |&=0ÓGF4Ò y�ÓËÖ5ÔLÎ
Ðf=XÎ KGÛgÔvZ�ÓËÑO@��£Û!ÛgÔLÎ!Ñ!ÛLá�Ø�F+ÏXÍGÍ�ÓÕÑ!Óg=)FqåRj�P�� Ûs@�Ï�ÞXÔ	ÏzPÈÔxH0ÓËÛgÑgÔLÎ!Ò�Ú�K&Ü�Ü�ÎcÔ�Û!Û!Óg=)F4ÒoÑ!ÓëÖ5ÔLÎ�Ð�=XÎ²Ô�ÏXÝ�@�\oÚ:å �c^�ÔVFdÑgÎOb+Ï&FGÍ+ÔLÞXÔLÎOb
ÎO=)K&ÑgÔLÎ]@�ÏXÛ+Ï�Û!ÓGFIH)?ÕÔ�|)=0ÓGF~}�×^ÎJKBF&Ô­ÒoÑ!ÓËÖ¥ÔLÎ�á \�� ÎO=)K&ÑgÔLÎ+Ö+ÏVb =XÜ�Ñ!Óg=)FGÏ&?G?gb oXÔLÔLÜ¡ÛgÔLÜGÏOÎ\ÏOÑgÔ�|&=0Ó[F~}�×#ÎJKNF&Ô­ÒoÑ!ÓËÖ5ÔLÎcÛ�Ðf=XÎ
Í�Ó�I:ÔLÎ!ÔVFdÑÈÓGFdÑgÔLÎ!Ð�ÏXÝ­Ô�Ûv=XÎÈÎO=)K&ÑgÔ¯ÔVFsÑgÎcÓËÔ�ÛÈÓÕÐzÍ�Ó�I:ÔLÎ!ÔVFsÑr|)=0ÓGF~}�×#Î�KBF&Ô*Ü:ÔLÎcÓg=4Í�Û²ÏOÎ!Ô¯Í&Ô�Û!ÓËÎ!Ô�Íqá ^
ÀqB NQP � Æ�COÄ�P�?sÃ\ �NQ�Ç?dC yr@�ÓëÛ�Ñ!ÓËÖ5ÔLÎ�ÓëÛWK�ÛgÔ�Í~Ðf=XÎ+Ü:ÔLÎcÓG=(Í�ÓëÝLÏ&?G?gb�ÛgÔVFGÍ�ÓGFIH Ï�H&HXÎ!ÔxH0ÏOÑgÔ |&=0Ó[F~}�×#ÎJKNF&Ô�Ö5Ô�Û!Û!Ï�HXÔ�Û�áuy =

Ï�Þ&=0ÓËÍ5ÛEb�F�Ý�@&ÎO=)F�Ó���ÏOÑ!ÓG=)F�ÏXÖW=)FIH	ÎO=)K&ÑgÔLÎcÛ
ã{=R=XÑ!ÓGFIH*Û!ÓËÖzKB?ÕÑ!Ï&F&Ôx=)K�ÛJ?gbXåXÓÕÑ
ÓëÛ
Ó[F�ÓÕÑ!ÓËÏ&?G?Gb*Û!ÔLÑ
ÑE=�Ï£ÎcÏ&FGÍI=0Ö´Þ�Ï&?GK�Ô�ã:Ô­Ò
Ñ Z�ÔLÔVF+æ#Ï&F�Í �Y|&=0ÓGF~}�×^ÎJKBF&Ô­Òi×
ÔLÎcÓG=(Í �oá��u@&ÔVF�ÓËÑqÔ �(ÜGÓËÎ!Ô�ÛLå�ÑO@&Ô^Ñ!ÓËÖ5ÔLÎîÓËÛîÓëÖ¥Ö5Ô�Í�ÓËÏOÑgÔV?GbÈÎ!Ô�ÛgÑ!ÏOÎ!ÑgÔ�Í¯ÑE=5�Y|&=0Ó[F~}�×#ÎJKNF&Ô­Ò
×�ÔLÎ\Óg=(Í(�oá�� |)=0ÓGF~}�×#Î�KBF&Ô*Ö5Ô�Û!Û!Ï�HXÔ¯ÓëÛ²ÑO@&ÔVF�ÛgÔVFdÑl=)K&ÑÈÔ�ÏXÝ�@�ÓGFdÑgÔLÎ!ÐQÏXÝ­ÔXá yr@�ÓËÛ�Ñ!ÓËÖ¥ÔLÎÈÛO@I=)KB?ËÍpFI=XÑ�ã�Ô*Î!Ô�Û!Ñ!ÏOÎ!ÑgÔ�Í
ã�b]=XÑO@&ÔLÎ�ÔLÞXÔVFdÑ!ÛLá

ÀqB NQP � Æ�COÄ�P�?sÃ § Ä�¨�¨
C�?dJ�JEN½B�PqÃ\ �NQ��?(C � µG?(¨�K+¨#?(C�C�B Ä9KM?�?4P�KMCE� � � ÎO=)K&ÑgÔ�ÔVFdÑgÎOb�� Û3\f=XÜ�Ñ!Óg=)FGÏ&?�^{|&=0ÓGF2}�×#ÎJKBF�Ô­Ò�Ú�K&Ü�Ü�ÎcÔ�Û!Û!Óg=)F4Ò
yÈÓËÖ5ÔLÎ�Ö¥Ï#b¯ã:ÔlK�ÛgÔ�Í�ÑE=�ÛOK&ÜGÜ�Î!Ô�Û!Û
ÍBK&ÜN?ëÓËÝLÏOÑgÔACE=0ÓGF�Û
Ð�ÎO=0ÖÊÖzKB?ÕÑ!ÓÕÜN?ËÔ%ÍI=_ZvF�ÛgÑgÎ!Ô�ÏXÖ ÎJ=)K&ÑgÔLÎcÛ =)F�ÑO@&Ô�Û!ÏXÖ5Ôr< �:q�á
�-@&ÔVF�Ïm|&=0Ó[F Ö5Ô�Û!Û!Ï�HXÔ;ÓËÛ	Î!Ô�Ý­Ô�ÓÕÞXÔ�Í�Ð½ÎJ=0Ö Ï�F&Ô�ÓGH)@sã{=XÎ =)F¸ÑO@�Ô¥ÔVFsÑgÎJb � Û�ÓGF�Ýi=0Ö¥ÓGFBH�ÓGFsÑgÔLÎcÐ�ÏXÝ­Ô+Ó[F Zv@�ÓËÝ�@ºÑO@&Ô
ÓGF�Ýx?GK�Í�Ô�Í Uv=)?ëÍ&Ñ!ÓËÖ5ÔºÓËÛp@�ÓgH)@&ÔLÎ;ÑO@�Ï&F�ÑO@&ÔºÎO=)K&ÑgÔLÎ � Û`=_ZvF �Y|&=0Ó[F~}�×#ÎJKNF&Ô­Ò Uv=)?ëÍ&Ñ!ÓËÖ5Ô
�z\fZ�ÓÕÑO@�Ñ!ÓÕÔ�Û;ã�ÎO=&oXÔVF¡ãRb
@�ÓgH)@&ÔLÎ�F&ÔLÑ Z3=XÎOo ?ËÏ#bXÔLÎ+ÏXÍ�Í&ÎcÔ�Û!Û�^\å^ÑO@�Ô;Ñ!ÓëÖ5ÔLÎ¥ÓËÛ5ÛgÔLÑ5ÑE=&�Y|)=0ÓGF~}�×^ÎJKBF&Ô­Ò�Ú�K�Ü�Ü�Î!Ô�Û!ÛcÓg=)F4Ò yÈÓËÖ¥Ôx=)K&Ñ �oå Z�ÓÕÑO@1ÛE=0Ö5Ô
ÎcÏ&F�ÍI=0Ö C!ÓÕÑgÑgÔLÎ�ÓGFsÑgÎJ=(ÍBKGÝ­Ô�Í+ÑE=¥ÏMÞ&=0ÓËÍ@ÛEb�F�ÝJ@&ÎJ=)F�Ó���ÏOÑ!Óg=)F]=XÐîÑgÎcÓGH&HXÔLÎ!Ô�Í�|&=0ÓGF2}�×#ÎJKBF�Ô�Ö5Ô�Û!ÛcÏ�HXÔ�Ûl=)F;Ô �(ÜGÓËÎcÏOÑ!Óg=)Fqá
\�yr@&Ô;ÎcÏ&F�ÍI=0Ö Ñ!ÓËÖ5Ôx=)K�Ñ�ÞOÏ&?GK&ÔðÖzK�ÛgÑ�ã:Ô�� æOáTX # �Y|&=0Ó[F~}�×#ÎJKNF&Ô­Òi×
ÔLÎcÓg=4Í �%ÑE=ºÜ�Î!ÔLÞXÔVFdÑW?g=0Û!Ó[FIH�Í�ÏOÑ!Ï ÏOÐ�ÑgÔLÎ+ß
Í&ÎO=XÜ�Ü:Ô�Í�|)=0ÓGF~}�×#Î�KBF&Ô�ÛLá ^]yr@�Ô¯Ñ!ÓËÖ5ÔLÎ*ÓËÛ�Î!Ô�ÛgÑ!ÏOÎ!ÑgÔ�Í�ÔLÞXÔLÎOb�Ñ!ÓËÖ5Ô�Ï�ÛOK&ãGÛ!Ô���K&ÔVFdÑ/|)=0ÓGF~}�×^ÎJKBF&Ô¯Ö¥Ô�Û!Û!Ï�HXÔh\fZ�ÓÕÑO@
@�ÓgH)@&ÔLÎcU:=)?ËÍ&Ñ!ÓËÖ¥Ô_}EØ�× ÏXÍ�Í&Î!Ô�Û!Û�^�Ð�=XÎ�ÑO@�Ô¥ÔVFsÑgÎJbºÓëÛ	Î!Ô�Ý­Ô�ÓÕÞXÔ�Í =)F¸ÓÕÑ!Û¯Ó[F�Ýi=0Ö¥ÓGFIH@ÓGFdÑgÔLÎ!ÐQÏXÝ­ÔXá �u@�ÓG?ÕÔ�ÑO@&Ô+Ñ!ÓËÖ5ÔLÎ
ÓËÛ�ÎJKNFBF�ÓGFIH&åD|&=0ÓGF~}�×^ÎJKBF&Ô�Ö5Ô�Û!Û!Ï�HXÔ�Û�Ðf=XÎ�ÑO@&Ô�ÔVFsÑgÎJb�ÏOÎ!Ô`FB=XÑ�ÛgÔVFdÑLá�yr@GÓËÛ�Ñ!ÓËÖ¥ÔLÎ�ÓËÛ�ÓËÍB?ÕÔ�\�FB=XÑ�ÎJKNFBF�ÓGFIH�^�Ðf=XÎ
Ü2=0Ó[FsÑ=ÒoÑE=OÒoÜ{=0ÓGFdÑr?ËÓGFIo4ÛLá

9+N�è�Ã\ �N��Ç?(C � µ ?d¨�K¥¨#?(C�B�N½è�èiB C�?(D��OF C�B Ä9KM?�?(P�KMCE� � �ñÑ!ÓËÖ5ÔLÎ�Ðf=XÎ�Ô�ÏXÝJ@h=0ÓÕÐ>=XÐ�Ï�ÎO=)K&ÑgÔ*ÔVFdÑgÎObðÓËÛ K�ÛgÔ�Í;ÑE=5Ñ!ÓËÖ5Ô
=)K&Ñ�ÑO@�ÏOÑ/=0ÓÕÐ�á:��Ô�ÝLÏ&K�ÛgÔ5ÛE=0Ö¥ÔQ=XÐ#ÑO@&Ôz=)K&ÑEH&=0ÓGFBH�ÓGFdÑgÔLÎ!ÐQÏXÝ­Ô�Û£Ó[F�Ï&F \oÚ�å �c^ÈÔVFsÑgÎJb�ÏOÎ!Ô�Ýi=XÜ ÓÕÔ�Í�Ð�ÎO=0Ö ÑO@&Ôh\�#0å �c^
=)K&ÑEH&=0ÓGFIH	ÓGFdÑgÔLÎ!ÐQÏXÝ­Ôr?ËÓËÛgÑLåOÑO@&Ôxb�Ö¥ÏVbeFI=XÑ!@�Ï�ÞXÔ�Ô �4ÜN?ËÓëÝLÓÕÑs\oÚ�å �Q^BC�=0ÓGF�Ö5Ô�ÛcÛ!Ï�HXÔ�Û�Ð�ÎO=0ÖÊÛE=0Ö5Ô =XÐGÑO@�Ô²ÍB=#ZvF�Û!ÑgÎ!Ô�ÏXÖ
ÎO=)K&ÑgÔLÎcÛs\QÓ�áâÔXáÕå�Zv@&ÔLÎ!Ô�Ö5Ô�Ö¯ã:ÔLÎcÛ�ÏOÎ!Ô*CE=0ÓGF�Ó[FIH�ÑE=�ÑO@&Ô�\�#0å �c^9ÑgÎ!ÔLÔ =)FN?gbI^\á yr@RK�ÛLå_Zv@&ÔVF¯Ï&F�d*ÓÕÐ½ÒoÑ!ÓËÖ5ÔLÎ�ÓËÛîÎ!Ô�Û!Ñ!ÏOÎ!ÑgÔ�Í
ÓGF@Ï�\�#0å �c^²ÔVFdÑgÎObXå ÑO@&Ô d*ÓÕÐ½ÒoÑ!ÓËÖ5ÔLÎÈÓËÛ²ÎcÔ�ÛgÑ!ÏOÎ!ÑgÔ�Í�Ðf=XÎÈÑO@�ÏOÑ�ÓGFsÑgÔLÎcÐ�ÏXÝ­Ô¯Ó[FðÔ�ÏXÝJ@�Ô �&ÓËÛgÑ!Ó[FIH�\oÚ�å �c^�ÔVFdÑgÎObpZv@I=0ÛgÔ =0ÓËÐ
?ËÓËÛgÑ	Ýi=)FdÑ!ÏXÓGF�Û	ÑO@�ÏOÑ�ÓGFsÑgÔLÎcÐ�ÏXÝ­ÔXá�yv@&Ô¥Û!ÏXÖ5Ô¥Î�KB?ÕÔ5ÏOÜ�ÜN?ËÓËÔ�Û�ÑE= \�#0å �c^	Ï&F�Í \oÚ�å �c^£ÔVFdÑgÎcÓÕÔ�Û Z:@&ÔVFºÎ!Ô�ÛgÑ!ÏOÎ!Ñ!Ó[FIH�Ï&F
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Ð�=XÎcÖ+ÏOÑ�Ð�=XÎ�ÑO@�ÓËÛ�ÏXÍ�Í&ÎcÔ�Û!Û�ÓËÛlH0ÓÕÞXÔVF�ÓGFðÑO@&ÔQM3F�Ýi=(Í�Ô�Í4Ò t:FGÓËÝLÏXÛgÑ=Ò �£Í�Í&Î!Ô�Û!Û�Ó[FpL&áËæOá

H	P9�sBq��?(�îÃ � CEB�Ä9¨ � �
��C�?dJMJ­Ã 5 � �ËP yr@&ÔzHXÎO=)K&ÜºÜ�Î!Ô
� �(Ô�Û�Ð�=XÎ Z:@�ÓËÝJ@�ÑO@&Ô�w%Ò P�× ÓËÛ�ÏXÍ�ÞXÔLÎ!Ñ!ÓËÛ!ÓGFBH&ác�I=XÎcÖ¥ÏOÑ*Ü�Î!ÔLÞ4Ó�Ò
=)K�ÛO?gb;Í&Ô�Û!Ý­ÎcÓÕã:Ô�Íqá
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y =)F�b��²Ï&?G?ëÏOÎcÍ�ÓÕÔXåqÚ4Ýi=XÑgÑ/��ÎcÓëÖ@å2|)=)F�w�ÎJ=#Z²Ý­ÎO=XÐ½ÑLå{�²ÓG?G? �&ÔVFBF&ÔLÎ�å:×zÏ&KB?D�&ÎcÏ&F�ÝLÓËÛ�å2|&=(ÔV?DU�Ï&?ÕÜ:ÔLÎJFîåNUv=XÎ\ÛgÑ/U:=4Í&ÔV?�å ×D=)?G?Gb
U/K�Ï&FIH&å£Ú(ÑgÔLÜ~@&ÔVFud	ÛgÑgÎO=#Z�ÛEo(Óoå <�Ó��&ÓËÏ��{@�Ï&FBHÇÏ&F�Í �*ÓÕÎcÓëÛO@ w @�Ï&FGÍ&ÎcÏ&F�Ö5ÔVFB=)F~Ü�ÎO=EÞ(ÓËÍ�Ô�Í Í&ÔLÑ!ÏXÓG?ËÔ�Í Ýi=0Ö¥Ö5ÔVFdÑ!Ûp=)F
Ü�Î!ÔLÞ4Óg=)K�Û;Í&ÎcÏOÐ�Ñ!ÛLá yr@�Ô�Ï&K&ÑO@B=XÎcÛ]=XÐew � y �Yn#�	Ï&F�Í¡Ö5Ô�Ö¯ã:ÔLÎcÛJ@�ÓÕÜ =XÐ�ÑO@&Ô�Ø�j*Ù�P � � Ü�ÎO=EÞ(ÓëÍ&Ô�ÍIÖ+Ï&F�b =XÐ�ÑO@&Ô
Ö�=XÑ!ÓÕÞOÏOÑ!ÓGFIH�ÓËÍ&Ô�ÏXÛ²Ðf=XÎÈÑO@�ÓËÛlZs=XÎOoðÏ&F�Í�K�Û!ÔLÐfKB?:Ð�ÔLÔ�Í&ãGÏXÝJop=)F�Í&Ô�Û!ÓgH)F@Í�ÔLÑ!ÏXÓG?ËÛLá

yv@�ÓËÛcZs=XÎOo Z²ÏXÛ�ÛOK&Ü�Ü{=XÎ!ÑgÔ�Í�ã�b�ÑO@&Ô]q£ÏOÑ!Óg=)F�Ï&?ÈÚ4ÝLÓËÔVF�Ý­Ô]�B=)KBF�Í�ÏOÑ!Óg=)Fîå �/P�×{��å�ÝLÓËÛ!Ýi=¸ÚRb(Û!ÑgÔ�Ö¥Û�Ï&F�Í1ÚIKBFÇÙ�Ó�Ò
Ý­ÎO=0ÛEb4ÛgÑgÔ�Ö¥Û�á
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yr@�ÓëÛ�ÏOÜGÜ�ÔVFGÍ�Ó���Ü{=XÜNKB?ëÏOÑgÔ�Û�ÑO@�Ô�Ö¥Ï_C�=XÎ�ÝJ@�Ï&FIHXÔ�Û�ÓGF ÑO@&Ô�ÛgÜ:Ô�ÝLÓ�� ÝLÏOÑ!ÓG=)F ÍB=(ÝxK�Ö¥ÔVFsÑ¥ÏXÛ¥Ýi=0Ö¥ÜGÏOÎ!Ô�Í~ÑE= �mÍ&Î\ÏOÐ½Ñ=ÒiÓÕÔLÑgÐ½Ò
ÓËÍ�Ö¥ÎgÒoÜGÓËÖ�ÒiÛ!Ü�Ô�Ý�Òià&æOá � Ü ÛLåâÑ �(Ñ�� �Õá
³´D��MBGC Â F9D P9ª ?dJ
<9ÓëÛgÑl=XÐ�ÝJ@�Ï&FIHXÔ�Û�Û!ÓGF�Ý­Ô�Ù�ÏOÎcÝ�@ �mä&a�Ø�M yr� 	

æOáz\�#0å #0å P�×s^ |&=0Ó[F�ÛîÛgÑ!ÏOÑgÔ²Ï&F�Í¯ÍGÏOÑ!ÏÈÐf=XÎOZ�ÏOÎ\Í�ÓGFIHÈÝ�@&Ô�ÝOo��sÎ!ÔLÜ~?ËÏXÝ­Ô�Û3\�#0å ��Òi×^Î!Ô
���N^>|)=0ÓGF�ÛîÛ!Ñ!ÏOÑgÔ%Ðf=XÎ�ÓGFdÑgÔLÎO=XÜ:ÔLÎcÏOãGÓ[?ËÓÕÑ bXá
\�#0å �c^lF&ÔxH0ÏOÑ!ÓËÞXÔ¯ÝLÏXÝJ@&Ô�ÓGFdÑgÎO=(ÍNK�Ý­Ô�ÍðÐ�=XÎ�ÑO@&Ô`\�#0å #0å P�× ^�ÛgÑ!ÏOÑgÔ�ÛOK&Ü�Ü{=XÎ!Ñ!Ó[FIH�Ö¥Ô�ÝJ@�Ï&F�ÓëÛ!Ö¥ÛLá

ß(á*Ú(Ô�Ö¥Ï&FdÑ!ÓËÝ*Ð½Î\Ï�H0Ö5ÔVFsÑ!ÏOÑ!ÓG=)F�Ðf=XÎÈÑO@&ÔQ�s=R=XÑ!ÛgÑgÎcÏOÜ�Ö¥Ô�Û!Û!Ï�HXÔXá
S(á:PÈÔ
�~F&Ô�Ö¥ÔVFsÑl=XÐ!�£Û!ÛgÔLÎ!ÑÈÍ&ÔLÑ!ÏXÓ[?ËÛLá
L&á:��Í�ÍGÓÕÑ!Óg=)F@Ï&F�Í@ÎcÔ
�~F&Ô�Ö5ÔVFdÑr=XÐ�|&=0ÓGF2}�×#ÎJKBF�Ô�ÛOK&Ü�Ü�ÎcÔ�Û!Û!Óg=)FðÏ&F�Í�P�ÔxH0ÓËÛgÑgÔLÎ£ÛOK&Ü�Ü�ÎcÔ�Û!Û!Óg=)F \QÓGFdÑgÎO=4ÍBK�Ý­Ñ!Óg=)Fp=XÐ!FRKB?G?

PÈÔxH0ÓËÛgÑgÔLÎ\Û�^\á
X(á:M^Í�ÓÕÑE=XÎ\ÓËÏ&?:ÝJ@�Ï&FIHXÔ�Û�Ï&F�Í�Ýx?ËÏOÎ\Ó�� ÝLÏOÑ!Óg=)F�Û²ÑE=+ÑO@&Ô�Ñ!ÓËÖ5ÔLÎ\Û�ÛgÔ�Ý­Ñ!Óg=)Fqá
a(á:��Í�ÍGÓÕÑ!Óg=)F�=XÐ3��Ü�Ü:ÔVF�ÍGÓ��;ØcØQ\���ÚIP M ?ÕÔ�Ý­Ñ!Óg=)F�Ï&F�Í�P�×#Ò�Ú(ÔLÑ�j£ÓëÛgÑgÎcÓÕãNK�Ñ!Óg=)F~^\åGÏ&F�Í���Ü�Ü:ÔVF�Í�Ó��ðØ!Ø!Øc\ ��?G=0Û!Û!ÏOÎOb�=XÐ

y9ÔLÎcÖ+Û�^\á
çdá:��Í�ÍGÓÕÑ!Óg=)F]=XÐzÑ!ÏOãN?ÕÔ =XÐzÝi=)FsÑgÔVFdÑ!ÛLá
<�ÓËÛgÑ =XÐ�ÝJ@�Ï&FBHXÔ�Û�ÓGF�ÝxK�Î!Î!Ô�ÍðÛ!ÓGF�Ý­Ô	ÞXÔLÎ\Û!Óg=)F¸æ =XÐ
ÑO@&Ô¯Û!Ü�Ô�ÝOá 	
æOá�×#ÎO=XÜ{=0Û!Ï&?qÏ&F�Í�Î!Ô
�~F&Ô�Ö5ÔVFdÑl=XÐzã{=�=XÑ!ÛgÑgÎ\ÏOÜ@ÎO=)K&ÑgÔLÎz\��ÈÚ�P�^�ÔV?ÕÔ�Ý­Ñ!Óg=)F�Ö5Ô�ÝJ@�Ï&FGÓËÛ!Ö¥Û
ß(á�Ø�FdÑgÎO=4ÍBK�Ý­Ñ!Óg=)Fp=XÐ @�ÏXÛO@@Ð�KBF�Ý­Ñ!ÓG=)F�Û²Ð�=XÎ �£ÎO=)K&Ü�ÑE=`P�× Ö+ÏOÜ�ÜGÓGFIH
S(á:q�ÔxZ P�×�Ò ?ËÓËÞXÔVF&Ô�Û!Û�ÓGFGÍ�ÓËÝLÏOÑ!Óg=)F¡Ö5Ô�Ý�@�Ï&F�ÓËÛ!Ö+ÛðãGÏXÛgÔ�Í K&Ü{=)F¡ÑO@&Ô ÑO@�Ô �s=�=XÑ!ÛgÑgÎ\ÏOÜ Pr=)K�ÑgÔLÎ \��ÈÚ�P/^;Ï&FGÍ ÑO@&Ô

�3=R=XÑ!ÛgÑgÎcÏOÜ�Ö5Ô�Û!Û!Ï�HXÔ�Û�á
L&á:PÈÔ�Ö�=EÞ�Ï&?>=XÐ�Î!Ô�ÏXÝ�@�ÏOãGÓG?ëÓÕÑ bðÖ5Ô�Û!Û!Ï�HXÔ�Û�å~P�× Î!ÔLÜ{=XÎ!Ñ!Û�Ï&F�Í�ÖzKB?ÕÑ!ÓËÜN?ÕÔ�P�×^ÛÈÜ�ÔLÎlHXÎJ=)K&Üîá

Æ£D��Eµ ?sK;�9B C��ÇD&K Â F�DGP�ªG?(J
×zÏXÝOoXÔLÑ �I=XÎcÖ+ÏOÑ�ÓGF�ÝxK&ÎcÎ!Ô�ÍpK&ÜqÍ�ÏOÑgÔ�Û�ÑE=+ÏXÝLÝi=0Ö¥ÖW=(Í�ÏOÑgÔ�Í�Ó�I:ÔLÎ!ÔVFdÑÈÏXÍ�Í&Î!Ô�Û!Ûv?ÕÔVFIHXÑO@�ÛLå&Ï&F�Í�ÏXÍ�Í&Î!Ô�Û!Û�Ï�H&HXÎ!ÔxH0ÏOÑ!Óg=)Fqá

æOá:yr@&Ô �T�£Í�Í&Îr��ÏXÖ¥Ó[?gb ��Ï&FGÍ �TM F�Ýi=4Í�ÓGFBHey3b(Ü�Ô�� � ÔV?ËÍ�Û Z�ÔLÎ!Ô¯ÏXÍ�Í&Ô�ÍðÑE=+ÑO@&Ô�ÜGÏXÝJoXÔLÑ�Ðf=XÎcÖ¥ÏOÑ!ÛLá
ß(á:yr@&ÔeM F�Ýi=4Í&Ô�ÍºÛE=)K&ÎcÝ­Ô5Ï&F�Í�HXÎO=)K�Ü¸ÏXÍ�Í&Î!Ô�Û!Û£Ðf=XÎcÖ¥ÏOÑ!Û�Z�ÔLÎ!Ô5ÓGFdÑgÎO=(ÍNK�Ý­Ô�Íqå{Z�ÓÕÑO@�ÑO@&Ô�K�ÛgÔe=XÐ%Ï �mÙ�ÏXÛEo�?ÕÔVFIHXÑO@��
�GÔV?ËÍðÑE=+Ï&?G?G=#ZñÏ�H&HXÎ!ÔxH0ÏOÑ!ÓG=)Fqå ÛgÔ�Ý­Ñ!ÓG=)F�L&áËæOá

S(á�×
ÏXÝJoXÔLÑ�Ðf=XÎcÖ¥ÏOÑ!Û�ÏOÎ!ÔQFI=�?G=)FIHXÔLÎÈØ �*Ù�×IÖ5Ô�Û!Û!Ï�HXÔ�Û �GÎcÏOÑO@&ÔLÎ�×#Ø=Ù Ö5Ô�ÛcÛ!Ï�HXÔ�ÛLá
×^Ø�Ù Ö5Ô�Û!ÛcÏ�HXÔ�Ñ b(Ü:Ô�Û�Ï&F�Í@Ðf=XÎcÖ¥ÏOÑ!ÛrZ%ÔLÎ!Ô�Ï&?ËÛE=¥Ö�=4Í�Ó��GÔ�Í 	
� � :�>@?��

�
: � >���� �=A
� ? �	� ?
8 ?

�
� � ? > : >�� ? 	 ��D�

���=?!8 � � :�A � < A ��? � �":�>��(?
8�� � � ? � �,? � � � ? � �oá

æOá�d£ãGÛE=)?ÕÔLÑgÔ�Ö¥Ô�Û!Û!Ï�HXÔ�Û 	
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\QÏ�^�PÈÔxH0ÓËÛgÑgÔLÎ!Ò ��ÝJo � �&ÔLãîá%ä&a��
\�ã2^@× =)?[?qÏ&F�Í�×D=)?G?AP�Ô�ÛgÜ{=)F�ÛgÔ�� �&ÔLãîá²ä&a��
\QÝ#^�P�×�Ò P�Ô�ÏXÝJ@�ÏOã ÓG?ËÓÕÑ b0� �&ÔLã9á%ä&a��
\QÍ~^hP�× ?ëÓËÛgÑ=ÒiÙ�ÏOÜ�ÜGÓGFIH � �&ÔLãîá�ä&a��

ß(á:q�ÔxZñÖ¥Ô�Û!Û!Ï�HXÔ�Û 	
\QÏ�^mw²Ï&F�Í�ÓËÍGÏOÑgÔ­Ò P�×�Ò �£Í&ÞXÔLÎ!Ñ!ÓëÛgÔ�Ö5ÔVFdÑ"� ÝJ@�Ï&FIHXÔ�Ö¥ÏXÍ&Ô�ÓGF�d	Ý­ÑE=Xã�ÔLÎ*ä&X��
\�ã2^hP�×�Ò�Ú4ÔLÑ"� �&ÔLãîá�ä&a��

S(á�Ù�=4Í�Ó��GÔ�Í@Ö¥Ô�Û!Û!Ï�HXÔ�Û 	
\QÏ�^�|&=0ÓGF~}�×^ÎJKBF&Ô � �&ÔLãîá²ä&a��
\�ã2^hPÈÔxH0ÓËÛgÑgÔLÎ � �&ÔLãîá�ä&a��
\QÝ#^�PÈÔxH0ÓËÛgÑgÔLÎ!Ò�Ú(ÑE=XÜ � �&ÔLãîá²ä&a��
\QÍ~^hU�ÔV?G?G=�\QÏXÍ�Í�ÓÕÑ!Óg=)Fp=XÐ�d£Ü�Ñ!ÓG=)FBy b(Ü:Ô�Û�^.� �:KBH�ä&a��

L&á:PÈÔVF�ÏXÖ5Ô�Í�Ö5Ô�Û!Û!Ï�HXÔ�Û 	
\QÏ�^ � K&ÔLÎOb;Ö5Ô�Û!Û!Ï�HXÔ�Û£ÏOÎ!Ô	Î!ÔVF�ÏXÖ¥Ô�Í�ÏXÛvU�ÔV?G?g=¥Ö5Ô�ÛcÛ!Ï�HXÔ�Û5� �/KIH&á%ä&a��
\�ã2^hP�×�Ò�Ú4ÔLÑÈÖ5Ô�Û!Û!Ï�HXÔ�Û£ÏOÎ!Ô�Î!ÔVFGÏXÖ5Ô�Í@ÏXÛv�s=R=XÑ!ÛgÑgÎcÏOÜ�Ö¥Ô�Û!Û!Ï�HXÔ�Û	� �:KIH&á�ä&a��
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�I=XÎ�Û!ÓëÖ5ÜN?ËÓËÝLÓËÑ bXå²ÑO@&Ô�ã{=R=XÑ!ÛgÑgÎcÏOÜ Ö5Ô�Û!ÛcÏ�HXÔ�ÓËÛ]K�ÛgÔ�Í�ÓGF ã2=XÑO@IÑO@&Ô��ÈÚ�P ÔV?ÕÔ�Ý­Ñ!Óg=)F�Ï&F�ÍIÑO@&Ô�P�×�Ò�Ú(ÔLÑðÍ�ÓËÛ!ÑgÎcÓÕãNK&Ñ!ÓG=)F
Ö5Ô�Ý�@�Ï&F�ÓËÛ!Ö+ÛLá!yr@&Ô�ÛgÔ�Ö¥Ô�ÝJ@�Ï&F�ÓëÛ!Ö¥Û#ÏOÎ!Ô£Í&Ô�Û!Ý­ÎcÓËã�Ô�Í�ãRb�ÑO@&Ô�Ðf=)?G?g=_Z�ÓGFIH	ÛgÑ!ÏOÑgÔ*Ö¥ÏXÝ�@�ÓGF&ÔXå(ÓG?G?GK�Û!ÑgÎcÏOÑgÔ�Í5ÓGF	�NH)K�Î!ÔlL&á�yr@&Ô
Ü�ÎO=XÑE=4Ýi=)?zÑgÎcÏ&F�ÛcÓÕÑ!Óg=)F�Û�Ð�=XÎ�Ï�w²Ï&FGÍ�ÓËÍ�ÏOÑgÔ­Ò �ÈÚ�PÊÏOÎ!ÔeH0ÓÕÞXÔVF Ó[F�Û!Ñ!ÏOÑgÔ¥Í�ÓËÏ�HXÎcÏXÖ \QÏ�^\á �B=XÎ�ÎO=)K&ÑgÔLÎcÛ�FI=XÑ	Ýi=)F �~H)K&Î!Ô�ÍºÏXÛ
w²Ï&F�ÍGÓËÍ�ÏOÑgÔ­Ò �ÈÚ�P�Û�å&ÑO@&Ô�Ü�ÎO=XÑE=4Ýi=)?qÑgÎcÏ&FGÛ!ÓÕÑ!Óg=)F�Û�ÏOÎcÔ H0ÓÕÞXÔVF�ÓGF@Û!Ñ!ÏOÑgÔ�Í�ÓËÏ�HXÎ\ÏXÖ \�ã2^\á

 Incoming events

Name
-----------------------------------------------------------------------------------------------------
PrefBSMRxd
BSMRxd
TExp

Interface

RPF nbr toward included BSR

Meaning

Bootstrap msg  rcvd satisfying P
RPF nbr toward included BSR Bootstrap message  received

 States

Name
------------------------------------------------------------------------------------------------------
AxptPref

Meaning

Accept only Bootstrap messages from preferred or equal BSR
AxptAny Accept any RP-Set messages coming thru the right interface

Outgoing events

Name
-----------------------------------------------------------------------------------------------------
FwdBSM

Interface

All interfaces except receiving interface

Meaning

Forward Bootstrap message

Predicates

Name
------------------------------------------------------------------------------------------------------
P

Meaning

Timer provider machinery Bootstrap timer expired

RxdBSR LclBSR≥

Specific actions

[1] = Restart Bootstrap timer at Bootstrap-Timeout
[2] = (LclBSR = RxdBSR)
[3] = (LclRP-Set = RxdRP-Set)

State variables
LclBSR = Local concatenated BSR priority and BSR IP address
LclRP-Set = Local RP-Set
RxdBSR = Received concatenated BSR priority and BSR IP address
RxdRP-Set = Received RP-Set

CandBSR
ElectedBSR

Candidate bootstrap router
Elected bootstrap router

All interfaces Originate Bootstrap message

[4] = Restart Bootstrap timer at Bootstrap-Period

OrigBSM

Bootstrap-Period = 60 seconds
Bootstrap-Timeout = 2.5 x Bootstrap-Period = 150 seconds

PrefBSMRxd; FwdBSM, [1][2][3]

TExp

BSMRxd; FwdBSM, [1][2][3]

PrefBSMRxd; FwdBSM, [1][2][3]

PrefBSMRxd; FwdBSM, [1][2][3]

AxptPrefAxptAny

State transition diagram for a router not configured as C-BSR

CandBSR Elected BSR

TExp; OrigBSM,[4]

TExp; OrigBSM,[4]

State transition diagram for a Candidate BSR

Initial state: AxptAny; LclBSR = 0, LclRP-Set = empty

Initial state: CandBSR; LclBSR = Local address, LclRP-Set = empty

(b)

(a)

�zÓgH)K&Î!Ô L 	²Ú(Ñ!ÏOÑgÔ j*ÓËÏ�HXÎcÏXÖ Ð�=XÎÈÑO@�ÔQ�ÈÚ�P ÔV?ÕÔ�Ý­Ñ!ÓG=)F�Ï&F�Í�P�×�Ò�Ú(ÔLÑ�ÍGÓËÛgÑgÎcÓÕã~K&Ñ!Óg=)F;Ö5Ô�ÝJ@�Ï&FGÓËÛ!Ö¥Û
M%ÏXÝJ@¸×^Ø�Ù�ÎO=)K&ÑgÔLÎ oXÔLÔLÜGÛ¯Ï�ã{=R=XÑ!ÛgÑgÎcÏOÜ&ÒoÑ!ÓëÖ5ÔLÎ�åîÓGF�ÓËÑ!ÓËÏ&?ËÓ��LÔ�Í�ÑE= � �3=R=XÑ!ÛgÑgÎcÏOÜ�Ò yÈÓËÖ5Ôx=)K&Ñ �oå
ÓGFºÏXÍ�Í�ÓÕÑ!ÓG=)F�ÑE=�Ïh?g=4ÝLÏ&?

�ÈÚ�P2�GÔV?ËÍ�� � � � � � ��� \QÓ[F�ÓÕÑ!ÓËÏ&?ËÓ��LÔ�ÍðÑE=�ÏW?g=4ÝLÏ&?9ÏXÍGÍ&Î!Ô�Û!ÛÈÓËÐ!w²Ï&FGÍ�ÓËÍ�ÏOÑgÔ­Ò �ÈÚ�P¯åB=XÎ�ÑE=;àW=XÑO@&ÔLÎOZ�ÓËÛgÔ_^\å Ï&FGÍ�Ï�?g=4ÝLÏ&?AP�×�Ò
Ú(ÔLÑ�� � � � � ����� ?!> � \QÓGF�ÓËÑ!ÓËÏ&?G?gb¥Ô�Ö¥Ü�Ñ bB^\ásyv@&Ô�Ö¥ÏXÓGF�Û!Ñ!ÓËÖ KN?ËÓ�ÑE=+ÑO@&Ô¯Û!Ñ!ÏOÑgÔ�Ö¥ÏXÝ�@�ÓGF&Ô¯ÏOÎcÔ�Ñ!ÓËÖ5ÔLÎÈÔLÞXÔVFdÑ!Û*Ï&F�Í�ÏOÎ!Î\ÓÕÞ�Ï&?{=XÐ
ã{=�=XÑ!Û!ÑgÎcÏOÜ�Ö5Ô�Û!ÛcÏ�HXÔ�Û 	
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NëK�N½D � § KMD&KE?dJ5DGP��¡ �NQ�Ç?dC¥H£��?(P�KMJ
æOá�ØZÐ
ÑO@&Ô	ÎO=)K&ÑgÔLÎ�ÓËÛÈÏ`w²Ï&FGÍ�ÓËÍ�ÏOÑgÔ­Ò �ÈÚ�P 	
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