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íüD�A]hIUTUbc�DGPER�¹�D�¯1²dabS%ZQabW^RgW�`GS�h3ZQh3F^c�aTSXa%eÊ¯{S�M±PQa®R±S%a®RgW^M)hIRTS­RTCQS)¹�D�¯ D3H°A%D3Z}RTUTDGFì³ » DGU
aTS%ª}PQSXZfRgW¸hIF�NQUbDGjGUghIM­aXe�RTCQSlM­hêóbDGU�aTDGPEUTA%SlD3H>WYMONQUbS%A%W^aTW^DGZ­W^Z­RTCQWYa�S%a®RgWYM­hIRTS�W^aL©QPQSVRgD±©ESXRgSXU®²
M­W^ZQWYa®RgWYA¬A;CQD3WYA%SI³$´dZ�jGSXZQS%UTh3F9e�¯LSº©ED�ZQD3R$S%abRTWYM­hIRgS�¯°CQWYA;C�A;CEDGWYAXS%a$¯°W^FYF}�yS�R;h3�IS%ZOhIR$UTPQZfRgW^M­SIø
WYZQa®RgS]hI© eQ¯LS�A%DGZEaTS%U®`IhIRgW�`GS%F�c�h3abaTPQMOS
RTC�hIRVS]hIA;C
�QUTh3ZQA;C
W^a°NyDGabaTW^�QFYSI³{´dZ�hOAXDGZQAXPQUTUbS%ZfR�NQUbDI²
jGUgh3M�eBRTCQS�WYZfRgSXUTF^S]h]`�WYZQj�D3H�WYZQa®RgUbPQAXRTWYDGZQaºW^ZfRgUTD�©QPQAXS%aVh3ZQDIRgCQSXUºaTDGU®R�DIH$W^M­NQUbS%AXWYaTW^DGZ�W^Z}RTD�RgCQS
S%abRTWYM­hIRgSvDIH�RTCQSv¹�D�¯ D3H�A%DGZfRTUTDGFì³
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í�UTh3©QW^RTWYDGZQh3FKA%DGMONQW^FYS%U�H«UghIM­S7¯LDGUb�}a±h3UbS)jGSXZQS%UTh3FYF�c�W^ZQSXØyS%A7RgW�`GS­H«D3U=DGNERTWYMOWYÈXWYZQj�A%D3ZQA%PQUbUTSXZ}R
NQUTDGj3Ugh3MOaº�ySXA]h3PEaTS�RTCQSXc�M=PQabRVM­h3�3S�M±PQA;C�RgD�D�A%DGZQabS%U®`3h�RgW^`3S=hIaTaTPEM­NERTWYDGZEa�hI�yDGPBRVRTCQS�SXH¸²
H«S%AXRTa±D3HºAXDGZQAXPQUTUbS%ZQA7cG³�íºCQS­M)hIWYZ"AXDGZfRgUbWY�QPERTWYDGZ¼D3H1RTCQWYa
RgCQSXaTW^a=WYa�RgD
NQUTD�`�WY©QS)h�AXDGM­NEWYFYSXU
H«Ugh3MOSX¯{DGUT�O¯°CQWYA;C�D�`GSXUTA%D3M­SXaVRTCQS%abS
F^WYMOW^RghIRgW^DGZQa�h3ZQ©�h3F^FYD�¯°a1RgCQSvD3NERgW^M­W^È]hIRTWYDGZ­D3H$AXDGZQAXPQU®²
UTS%ZfRLNQUTDGj3Ugh3MOa%³ÊíºCEWYaLW^aLhIA;CQWYS7`GS%©��fcONQUbDGNyD3aTWYZEj±h�j3S%ZQSXUgh3F�FYW�H¶RgWYZEj�H«D3U{abS%ª}PQS%ZfRTW¸h3Fy©�hIR;h�¹�D�¯
h3Z�h3F�cBabS%aXÃ$jGW�`GS%Z�h�aTS%ª}PQSXZfRgW¸hIF�h3Z�h3F�c�aTWYaXeI¯{Sº©QS%abA%UbWY��SºCQD�¯ùhIZ�S%ª}PQW^`Ih3F^S%ZfR]e>µbFYW�H¶RgS%©E·Qe3hIZ�h3F^c�abWYa
H«DGULAXDGZQA%PEUTUTSXZfRºNQUTD3jGUgh3MOa�M)h]cO�yS�A]h3UbUTW^S%©)D3PER]³ » DGU�M)hIZ}cO©�h�R;hI¹�D�¯ h3ZQh3F^c�aTSXa%e�RgCQW^aLFYW�H¶RgW^ZQj
WYa1RgCES
��S%a®RVNyDGabaTW^�QFYSvDGZES3³

Ä�PQUOFYW�H¶RgW^ZQj�WYa�©QSXaTAXUTWY��S%© PQaTW^ZQj½h�aTS7R)DIHvh3�Qa®RgUTh3AXR­A%DGZEA%PQUbUTS%ZEAXcÁNQUTW^M­W�RgW�`GS%aXe{abD¼RTC�hIR
M)h3Zfc�FYh3ZQjGP�hIjGS%a°A]hIZ
��S=h3ZQh3F^c�aTSX© ³X¬�S=NQUbS%abS%ZfRvh3ZQh3F^c�aTSXaVRTD)©QS7RgSXAXRlRTCQS%abS=NQUbWYMOW^RTW^`GSXa1H«DGU
aTSX`3S%UTh3F�NQUTDGj3Ugh3MOM­W^ZQj±FYh3ZQjGP�hIjGS%aXeQFYW^�3S
îGh]`IhOhIZQ© i ©�hE³

íüD°NQUTD�`�WY©ES¬RTCQSKZQS7¯½DGNERTWYMOWYÈ%hIRgW^DGZ�H«UTh3M­S7¯LD3UT�re�RgCQSÊRTCQS%abWYa�M)hI�3S%a>RTCQSÊH«DGFYF^D�¯°WYZQj{DGUTW^jGWYZ�hIF
A%DGZfRgUbWY�QPBRgWYD3ZQa%Ã

­ ¬"SºW^ZfRgUTD�©QPQAXSºA%DGZEA%PQUbUTS%ZEAXc�NQUbWYMOW^RgW�`GSXa�¯°CQW^A;C­hIUTSºMODGUTS1SuÇBNQUTSXaTaTW�`GS°RgC�hIZ�RTCQS°aTW^M­NQF^S
H«DGUT�ùh3ZQ©�óbDGW^ZÅNQUTW^M­W�RgW�`GS%a­A%DGZEaTWY©ES%UTSX©ÂW^Z¨S]hIUTFYW^S%U)¯{DGUb��³å´dZÂNQh3UbRTWYA%PEF¸h3UXe1RgCQS7cÅA]h3Z
C�h3ZQ©EFYS±M±PBRgP�h3F$S7ÇBA%F^PQaTW^DGZ�h3ZQ©�abc�ZQA;CEUTDGZQW^È]hIRTWYDGZ�³�JLDGZQabS%U®`3h�RgW^`3S�h3aTabPQMONERgW^DGZQa�¯{S%UTS
PQaTSX©ùW^ZÁNEUTSX`�W^DGPQa�¯LD3UT�"H«DGU±RTCQS%abS�NEUTWYMOW^RTW^`3S%a%ø{DGPQU�FYW�H¶RgW^ZQj�©QS%h3FYa±¯°W�RgC¥RgCQSXMßM­D3UTS
SXØyS%A7RgW^`3S%F�c�WYZ�h�aTSXZQaTS
RgC�hIRº¯{S�¯°WYFYFyM)hI�3S�NQUTSXA%W^aTS3³

­ ¬"SºNEUTD�`�WY©QS1RTS%A;CQZQW^ª}PQS%a¬H«DGUÊRgCESº©QSXRTS%AXRTWYDGZ�D3HyabRghIRgSXM­SXZfRgaÊ¯°CQW^A;C­A%h3Z�C�h3NQN�S%ZOWYZ�N�hIU®²
h3FYF^S%Fìe H«DGU±îGh]`Ih�NEUTDGjGUTh3MOa�¯°W�RgC�NQUTD�A%SX©QPQUTSXa%eKhIZQ©"W^ZQS7ÇEh3A7R±WYZBH«DGUTM­hIRgW^DGZ�h3��DGPER
abc�ZB²
A;CQUTD3ZQWYÈ%hIRgW^DGZ ³Ê�KUbSX`�WYDGPEa�¯{DGUT��DGZEF^c�AXDGZQaTW^©QS%UbS%©)RTCQSVA]h3abSlD3H>îGh�`Ih
NQUTDGj3Ugh3MOaK¯°W^RgCEDGPER
NQUTD�A%SX©QPQUbS%a�h3ZQ©�S7ÇEh3AXRVa®cBZEA;CQUTDGZEWYÈ]h�RgWYD3Z�W^ZEH«DGUTM­hIRTWYDGZ ³

­ _�abWYZQj=RTCQWYa{WYZEH«UTh3abRTUTPQA7RgPQUbS3e�RgCQS�M­h3W^Z)A%D3Z}RTUTW^�QPERgW^DGZ)DIH>RgCQW^a{¯{DGUT�OWYaLh=jGS%ZES%UghIF�FYW�H¶RgW^ZQj
H«DGUlabS%ª}PQSXZ}RTW¸h3F$©�hIR;h�¹�D�¯,h3Z�h3F�cBabS%aX³
\�W�`GS%Z�h­aTS%ª}PQSXZfRgW¸hIF$©�hIRghI¹�D�¯åh3Z�h3F�c�aTWYaXey¯{S=¯°WYF^F
NQUTD�`�WY©ES=RgCQS�AXDGZQAXPQUTUbS%ZfR
h3Z�h3F^DGjGPQSI³�_�ZQ©ES%UvaTD3M­S±AXDGZQ©QW�RgW^DGZQa%e�¯LS�NQUbD�`BW^©QS=RTCQS±��S%abR
NyD3aTaTW^�QFYS­h3Z�hIFYDGjGPES3³�íºCQWYa�FYW�H¶RgWYZEj��ySXC�h]`GS%a±¯{S%F^F{W^Z�RTCQS)NQUbS%abS%ZQAXS�D3HºDGPQU�S7ÇBNQUbS%aTabW^`3S
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íºCQSºUTSXM)h3W^ZQ©QSXU�D3HrRTCQWYaüRgCQSXaTWYa$WYa$D3UTjfh3ZEWYÈ%SX©�h3a$H«D3FYFYD�¯°aX³?¬�SLË�UbabRKNQUbS%abS%ZfR�A%F¸hIaTaTW^A]h3F�M­hIRgSXUTW¸hIF
h3�yD3PER­RTS%MONyD3Ugh3FºDGUb©QS%UbWYZQjEeLNQUbDGjGUghIM RgUghIA%S%a)h3ZQ© abR;hIZQ©�h3Ub©ùaTSXª}PQS%ZfRgWYh3F�¹QDê¯¿h3Z�h3F�cBabWYaOWYZ
JLC�h3NERTS%U°kB³ÊÕ�S7Ç�R%eB¯{S�©QWYabA%PQaba1RgUTh3A%SXaLD3H�AXDGZQA%PEUTUTSXZfRºNQUTD3jGUgh3MOa�WYZ�JLCQh3NERgSXU¶GEø}¯LSl©QS%abA%UTW^�yS
CQD�¯ A]hIPQagh3F¬UbS%F¸h�RgWYD3ZQa���SXRd¯{S%S%Z"abR;h�RgS%MOS%ZfRTa=hIØyS%A7RgavRgCESOabSXR�D3H�RgUghIA%S%aXe$hIZQ©¼¯{S�NQUTD�`�WY©ES­h
©QS%abA%UTW^NERgW^DGZ)DIH>CQD�¯÷aTDGMOSVaTWYMONQF^SVAXDGZQAXPQUTUbS%ZQA7c�NQUbWYMOW^RgW�`GSXa�M­h3NOWYZfRgD�DGPQU�A]h3PEagh3F�UTSXF¸hIRTWYDGZQaX³
¬"S1�EUTWYS7¹Qc�RgUbS]hIRÊRTCQSLS7Ø�SXAXRTaKD3H�h3NQNQUbD]ÇEW^M)h�RgWYD3Z e3hIZQ©=¯{S°h3FYabDlNQUbDê`�W^©QSºh3Z±SuÇEh3M­NEFYSLabCQD�¯°WYZQj
¯°C}c�RgUTh3©QW^RTWYDGZQh3F}aTS%ª}PQSXZfRgW¸hIFBRgSXA;CQZQW^ª�PES%a¬A]h3ZEZQD3RK��Sºh3NQNEFYWYSX© ³üíºCQS1A%SXZfRgUghIFQN�h3U®RÊD3H�DGPQUü¯LD3UT�
WYaÊW^ZOJLC�h3NERTS%U¨HQøG¯{S°©QS%abA%UTW^�yS1RTCQSºFYW�H¶RgW^ZQj�DIH�abS%ª}PQS%ZfRTW¸h3F�hIZ�h3F^c�abS%aÊRgD�RTCQSºA%D3ZQA%PQUbUTSXZ}R�abSXRTRTWYZQj
h3ZQ©÷NQUTD�`3S�RTC�hIR�W�R�C�h3a�abSX`3S%UghIFv©QS%abWYUghI�QFYS�NEUTDGN�S%U®RgWYSXa%³â@BDGMOS�S7ÇEh3MONQF^S%a�D3H
FYW�H¶RgW^ZQjGa­h3UTS
©QS%abA%UTW^�ySX©�WYZ�JLC�h3NERTS%U�LBøyW^Z
N�hIUbRgW^A%PQFYh3U%eQ¯{S=F^W^H¶RºRTCQS±h]`Ih3WYFYh3�QF^SvS7ÇBNQUTSXaTabWYDGZQaXe FYW�`GSv`Ih3UTWYh3�QF^S%a
h3ZQ©¼jGS%ZQSXUgh3F^WYÈXS%©¼A%DGZQa®R;h3ZfR�NQUTD3N�h3jfhIRTWYDGZ�hIZ�h3F^c�abS%a%³�¬"SOUTS7RgPQUbZ¼RTD�RTCQS�RgDGNQW^A�D3HLRTUgh3AXS%a
WYZ
JLC�h3NERTS%UhMEeQaTCEDê¯°W^ZQjOCQD�¯ÉDGPQUVh3Z�hIF^c�aTSXa�hIUTS
h3NQNQF^WYA%h3�QFYS�RgD�UTS%h3FüîGh]`3hOh3ZQ© i ©QhONQUbDGjGUTh3M­aX³
» WYZ�hIFYF^c3e�¯{S
©QWYabA%PQabaVUbS%FYhIRgSX©�¯{DGUT�)WYZ�JLC�h3NERTS%U�ð�h3ZQ©�A%DGZEA%FYPE©QS�WYZ�JLC�h3NERTS%U·OE³
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íºCQS���h3A;�}jGUbDGPQZQ©÷M­hIRgSXUTW¸hIFVabNQFYW�Rga­WYZfRgD"RTCQUTSXS�N�h3U®RgaX³ÉíºCQS�Ë�UTa®R�N�h3U®R�WYaXeº�fc¨ZQD�¯�eVA%F¸hIa®²
aTWYA%h3FvM­hIRgSXUTW¸hIFlH«UTDGM ©EWYabRTUTW^�QPERgSX©Âa®c�abRgSXM­a
h3ZQ©Â©QS%UbW^`GSXa�H«UbDGM RgCES¼H«PQZE©�h3MOS%ZfR;h3F�N�hINySXU%e
µbíºWYMOS3eyJLFYD�A;�}a�h3ZE©�RgCES�Ä�UT©QSXUTW^ZQj)D3H¡�Ê`GS%ZfRTavWYZ�h;r�WYa®RgUTW^�QPERTS%©
@�c�abRgSXM­·)�}c��>S%abFYW^S=��h3M�²
NyDGU®Rkº ��h3M)ðGðF»ì³VÕ�SuÇBR%e�¯{S=W^ZfRgUTD�©QPQAXS=hOZQD3RghIRgW^DGZ�H«D3U�©QW^aTAXPQaTabWYZQj­NQUTDGj3Ugh3M RTUgh3AXS%a%³ » W^Z�h3F^F^cGe
¯LS{NQUTSXaTS%ZfRKM­hIRTS%UTWYh3FGH«UTD3MÉaTS%ª}PQSXZfRgW¸hIFB©�h�R;h�²9¹�D�¯Àh3Z�h3F�c�aTWYaXøGW^RüW^a�W^ZQA%F^PQ©QS%©�H«DGUüA%DGMONQF^SXRgSXZQS%aba%e
h3ZQ©�h3FYabD±RgD­h3©�h3NERºRTCQSvRgSXUTMOWYZQDGF^DGj3c�RgD�DGPEUVAXDGZQAXPQUTUbS%ZfRlabSXRbRgWYZEjQ³
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´dZùh3Zfc¥AXDGMONQPER;h�RgWYD3Z�h3Fvõ«DGU�NQCfc�aTW^A]h3F¸ö=abc�abRTS%MßRgCQS�H«PEZQ©�h3MOS%ZfR;hIFºPQZQW^R�DIH�h3A7RgW�`BW�Rdc½W^a±RgCQS
Ã�Ä'Ã�Å 2 ³{´dZ�h­abWYMONQFYSva®c�abRgSXM'h3FYF>S7`GS%ZfRTavh3UTSvRTD3R;h3F^F^c)DGUT©QSXUTSX©�h3ZQ©�RgCQS
DGUb©QS%UbWYZQjOWYa 2 Ã ?lÆYÇ�4T0'È
Æ�4 Ã 8 ÃÊÉ=Ã�Å 8 Ã ³üíºCQW^aÊDGUT©ES%U$W^aÊPQZ�hIM±�QWYj3PQDGPQa��ySXA]h3PQabS1RgCQSLSXØyS%AXRÊD3H�h3Z�SX`3S%ZfR¬WYa�WYZQa®R;h3ZfRgh3ZQS%D3PQa%³
´dZ�h�©QW^abRTUTWY�EPERgSX©�abc�abRTS%M�¯LSlC�h]`GSlRTCQSlZQDIRgWYD3Z)D3H ÈËÇ�8T03256^Ç Å h3a1h
aTW�RgSlDIH�h3AXRTW^`�W^Rdc3³ÊíºCQS�SXØyS%AXR
D3Hüh3Z�S7`GS%ZfRVhIR{DGZQSlFYD�A]hIRTWYDGZ�©QD�S%a1ZED3R1NQUbDGN�h3jGhIRgS�WYZQa®R;h3ZfRgF�c�RgD±DIRgCQSXULFYD�A]h�RgWYD3ZQa%³�íºC�PEa1RgCQS
ZQD3RgW^DGZ¥D3HVRgSXM­N�DGUghIFLNQUbS%A%SX©QS%ZEA%S
��SXRd¯{S%SXZùS7`GS%ZfRTa)FYD3aTS%a�W�Rga�h3�EaTDGF^PERgS�abWYjGZQW�Ë�A]hIZQA%SIøL¯°C�hIR
aTPQU®`BW�`GSXalh3aVh3Z�h3�QabDGFYPBRgSvZQD3RTWYDGZ�W^a 8T0'Ì�Í%0'È9Æ�4 Ã 8 ÃÊÉ=Ã�Å 8 Ã ³

´dZ�DGUb©QS%U�RgDvaTS7R¬PQNOh�jGS%ZES%UghIFERgCQSXDGUbc�D3H�A%D3ZQA%PQUbUTSXZ}R�a®cBa®RgSXM­aK¯{SºC�h]`GSºRgD�¯{DGUT�
¯°W^RTC±RgCQS
A]h3PQaTh3FYW�Rdc�UTSXF¸hIRTWYDGZ ³ i Z±S%abaTS%ZfRTW¸h3FBN�h3UbR$D3H�AXDGZQA%PEUTUTSXZQAXc=WYa�RgC�h�RÊDGZQS{©QS]hIFYa�¯°W^RgC±h3PERgD3ZQDGMODGPQa
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A%DGMONQPERTWYZQj�hIjGS%ZfRga°DGUXeB¯°C�h�RVh3M­D3PQZfRgaLRTD±RgCQSvaTh3M­S�RgCQW^ZQjQeE©EW^ØyS%UTSXZfR°FYD�A%W�DIH$hIAXRgW�`�W^RdcG³$´ R°WYa
ZQD3R$óbPQa®RºRgC�hIRºRTCQS%UbS
h3UTSvM±PEF^RgW^NQFYS°RgCEUTS]hI©Qa°D3H$AXDGZfRgUbDGF9e�RgCQSXUTS�WYa°h±©QSXF¸h]c�W^Z�RgCQSvW^Z}RTS%UTh3AXRTWYDGZ
�yS7Rd¯LSXS%Z
RTCQUTS%h3©Qa%³

íºCEWYa)AXFYS%h3ZùNQW^AXRTPQUTS�¯1h3a)S%Z}PQZQAXW¸hIRTS%©¨�fcù�ühIM­N�DGUbROPQabWYZQj"h�AXFYDGabS�h3Z�hIFYDGj3c"¯°W^RgC RgCQS
ZQD3RgW^DGZÅD3H�A]h3PEagh3F�a®RgUbPQAXRTPQUTS¼WYZÅUbS%F¸h�RgW^`�W�RdcÎº ¬"h3FÏO'H�»9³â´dZ D3PQU�A]h3abS3e�CEDê¯{SX`3S%UXe�RgCQSXUTS�WYa�h
H«PQUbRTCQS%U{A%DGMONQFYW^A]hIRTWYDGZ�³�íºCQUbS]h3©Ea�ÆOPQZQF^WY�ISlNQUbDBAXS%aTabS%aºAXDGM­M=PQZQWYA%hIRgW^ZQjv`�W¸h=MOS%abagh3jGSXa�Æ�M­h]c
aTC�h3UbS{a®R;hIRTS3³�íºC�PEa�RgCES�abS%N�hIUghIRTWYDGZ
WYZfRgD°F^DBA%h3Ffh3ZQ©�jGFYD3��h3FGW^aüF^S%abaüAXFYS%h3U�A%PER%³K@BDGMOSKSXØyS%A7Rga$h3UTS
H«S%F^R¬W^ZQabRgh3ZfRgF�c�h3ZQ©�abDGM­SVh3UbS1H«S%F�RKRgCQUbDGPQjGC�RgCESVMOS%©EW¸hIRTWYDGZ�D3Hyabc�ZQA;CEUTDGZQW^È]hIRTWYDGZ�MOS%A;C�hIZQWYabM­a
h3ZQ©�h3UTSv©QSXF¸h]cGSX© ³

¬�S=©ESXË�ZQS±h­A]hIPQagh3F�UTSXF¸hIRTWYDGZ���SXRd¯{S%S%Z�S7`GS%ZfRTa�RgC�hIR�UTS7¹�S%A7RgalRTCQS=S7Ø�SXAXRTa�D3HKW^Z}RTS%UTh3AXRTWYDGZ
RgCQUbDGPQjGC�a®cBZEA;CQUTDGZEWYÈ]h�RgWYD3Z±M­SXA;C�h3ZQW^aTMOaKh3ZQ©�W^jGZQDGUbS%aüRgCQS1S7Ø�SXAXRTaKD3HraTC�hIUTS%©�a®R;hIRTS3³ÊíºCQW^a$a®RgWYF^F
©QSXRTS%UTMOWYZES%a�hOabS%ZQabWY�QF^S�N�hIUbRgWYh3F>DGUb©QS%UbWYZQjODGZ�SX`GSXZfRga��QPBR�RTCQS�ZQh3M­S�µbA%h3PQaTh3F�D3UT©QSXUT·OWYa°ZQD�¯
FYS%abavh3NER%ø RgCQS=NQCQUghIaTS¼µbC�hINQNySXZQav��SXH«DGUbS%·�N�DGNQPQFYh3UTW^È%SX©��fc���h3MONyDGU®RlW^a�MODGUTS=h3NQNQUbDGNQUTWYhIRgSI³
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©QS7RgS%UbM­W^Z�h3ZfR­D3H�RgSXM­N�DGUTh3F
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h3ZQ© ê D�A%A%PEU%eQRgCES%Zñé
DBAXA%PQUba°�yS7H«DGUTS ê ³

´ HXéUë ê RTCQS%Z"¯{SOaTN�S%A%W�Ë�A]hIFYF^c�©ED�ZQDIR=UbS%ª}PQWYUbS)hIZ}c�RTS%MONyDGUTh3FKUTSXF¸hIRTWYDGZ���SXRd¯{S%SXZ½RgCQS
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W^Z�DGPQUºA]hIaTS3³

i RgUTh3A%SVD3H�h
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hIFYF�² N�hIRTCQa1h3ZQh3F^c�aTW^aºM)h]c)WYZQAXFYPQ©QSvZED­SuÇBRTUgh3ZES%DGPQaVS%F^S%MOS%ZfRgaX³
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ý²� � - #FBS$S!�(C6A4 i aTD3M­Su²dN�hIRTCëhIZ�h3F^c�abWYa�A]h3ZÂ�yS�h3NQNEUTD]ÇBWYM­hIRgSX©ÂPQabWYZQj�óbDGWYZåõAÏKö�h3a�RgCQS
M­SXUTjGS�DGN�S%UThIRgDGUXø°h3Z¨hIFYF�² N�hIRTCQa�h3Z�hIF^c�aTW^aOA%h3Zù��S�h3NQNQUbD]ÇEW^M)h�RgS%©ÁPQabWYZQj¼M­SXSXR
õ)ÎÊö�h3a�RgCQS
M­SXUTjGSvDGN�S%UThIRgD3U%³

¬�SlZEDê¯ ZQSXS%©)RTD=M­h3�3S�NQUTSXA%W^aTS�¯°CQhIRL¯{S�MOS]h3Z­�}c½µbS7`3hIFYP�hIRTWYZQjvRTCQS�ËEÇBSX©�NyDGW^ZfRLD3H�RgCQS
¹�D�¯ëH«PQZQA7RgW^DGZ�Dê`3S%U°RgCQS�jGUTh3NQCQ·E³

» WYUTa®R]e�FYh3�ySXF>SX`3S%Ubc�S%©EjGS�W^Z�RgCQS
A%DGZfRTUTDGFÜ² ¹�D�¯ÉjGUTh3NQC Ãmþ ú vEþ & v]z]zQz+vEþ Û ³{íºCQS=abSXR�D3HÊSX©QjGS%aWYa�A]h3F^FYS%©Ðÿ"³¬JLD3ZQaTW^©QS%U¬RgCQSCÿ�²dW^ZQ©QSuÇESX©­`3S%AXRTDGULDIH>S%F^S%MOS%ZfRga�D3H RTCQSlAXNyDQø}¯{SlA]hIFYF�RgCQW^a��±�øBS3³ jQ³�±óºgþ � »�W^a°h3Z�S%FYSXM­SXZfR È D3HüRgCQS�A%N�DQ³
p -Ví 40(d!�(C6�4 Iaî Q5î s ï Ã�É=ÃCò�ÅóÃ 2dô Ã jGUTh3NQC�¹�D�¯,H«PEZQAXRTWYDGZ��ùÃ�õ9ÿ � ��öG� õ9ÿ � ��ö 		Ç�4
ÍFÇ�? Ã èËÆE032Cô�0 Å 0'È . Í Ã Í ¾ �1õ��±BöXõ>þ�~«öiÁ Ä8É �	�Ü� è ú �±yõ>þ Ý�
 ö
�
� ô Ã 4 Ã þ Ý 
 4b0 Å � Ã Í¾Ç Ä'Ã 4 ÃÊÉ � Ã ÍN�=Ç�6 Å �­6 Å 2 Ç þ�~�� Í�ÍFÇ�Ì�4;8 Ã �

i Z
hIZ�h3FYD3jGDGPQaº©QS7Ë�ZQW�RgWYD3Z�WYaºM­h3©QS�H«DGU°h3F^F�² N�hIRgCEaºh3Z�h3F�c�aTS%aX³

� #�6@i¨6��	(C!F()6�4 Iaî Qaî v ®aô Ã �34b0�ÆYô � Ç � 	�Ì Å 87256^Ç Å � 6ËÍv? Ç Å Ç�2 Ç ÅóÃ 0 Å�É 6 Å 874 Ã 0�Í Ã Í �cÀ õ1uêö 0 Å�É³�Â ® õ1u�ö6�
� #�6a6@] ³VJLF^S]h3UbF^c¼aTW^ZQA%S Ä WYa=MODGZQDIRgDGZQSIe��ÂWYa±h3FYabD�M­D3ZQD3RgD3ZQS3³�ÕVD�¯�e�AXDGZQabWY©QSXU�h3Zfc"A7c�A%FYS
¯
y%v�¯ ú v]z]zQzlv�¯){�v�¯
y�WYZÀRgCES�NQFYh3PQabWY�QF^S�jGUgh3NEC ³÷�>SXR�� õdéyö±UTS%NEUTS%abS%ZfR�RTCQS�h3A7RgW^DGZ DIH Ä D3ZÁRTCQWYa
AXc�A%F^S3³û´ RgSXUghIRTWYDGZ÷MODB©EW^Ë�SXa)RgCQS�´þÕ abSXRga�PQabWYZQj¥RTCQS�H«PQZQAXRTWYDGZ��&éez�é Ï���õCéyöue�h3ZE© AXFYS%h3UTF�c
éÐÏ���õdéyö��,é�³{@BW^ZQA%S Ä W^aVMODGZQDIRgDGZQSIeBRTCQS%Z�Ä�_Ví
õ>uêöLWYaVh3F^aTD�W^ZQA%UbS]h3abS%© ³

íºCEWYa�H«PEZQAXRTWYDGZ�NQPQaTCES%alRTCQS=´þÕ,aTSXRTalD3HÊSX`GSXUbc�ZQD�©QS�RTCQUTDGPEjGC Ä hIZQ©
NQPBRga�RTCQS=UbS%abPQF^RTWYZQj
`3hIFYPQS1W^ZfRgD�RgCES°Äv_�íÁaTSXR%³KÕ�DIRgS1RgCQhIRÊRgCES1Ë�UTa®R¬W^RgSXUghIRTWYDGZ�D3H���¯°WYF^FBNQPEaTC­h�FYD3R$D3H�jfh3UT�Qh3jGS1´þÕ
aTSXRTa�RTCQUTDGPEjGC Ä h3ZQ©�NQUTD�©QPQAXS�jfhIUT��h3j3S±Äv_�íëaTSXRTa%ø�CQD�¯LS7`GSXU%e abDGPQZQ©QZES%aTalaTNQUbS]h3©QaVRgCQUbDGPQjGC
RgCQS�jGUgh3NEC H«UTD3M RTCQS
AXDGUTUbS%A7R)`Ih3FYPES
hIRORgCES
WYZEW^RgWYh3F1ZQD�©QSI³ @BW^ZQA%S ¼ W^a�h�AXNyDEeºh3ZQ©��,WYa
M­DGZED3RgDGZES3eE¯{S��}ZQD�¯ÂRgC�hIR��½C�h3aVh�FYS%h3abR°ËEÇBSX©�N�DGWYZfR%eQ©QS%ZED3RgSX©
F^H«N���³
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p -Ví 40(d!�(C6�4 Iaî Q5î n Â Í76 Å �¼2dô Ã � Ç�Æ Ã 4b032�Ç�4 ���XÃ Å Ç � Æ�4�Ç Ä 6 É=Ã 0¼?O032dô Ã ?O032ì698T0'È É=ÃCò�Å 6¶2ì6^Ç Å		Ç�4 ò?æ ù õ Ä ö ¾
ò?æ ù õ Ä ö^Á F�H«N��

ÕVD3RgS�RTC�hIRvRgCES�¹QDê¯åH«PQZQA7RgWYD3Z Ä ZQSXS%©Qa�RgD���S�M±PQF^RTWYNQF^WYA%hIRgW�`GS�W^H�¯LSOh3UbS�RgD�NQUTD�`3S�RTC�hIR
RgCQSOS7ÇEh3A7R=hIZ�h3F^c�abWYa�M­D�©QPQF^D Ä WYa�S%ª}P�h3FKRTD�RTCQSOUTS%abPQF^R
DG�BR;h3W^ZQS%©��fc�SX`Ih3F^P�hIRgW^ZQj�RgCESOËEÇBSX©
NyDGW^ZfR°D3H Ä D�`GSXUVRTCQS�jGUghINQC ³

flg $Y/ji0: - Iaî Q5î)D�e£ï Ã 8�Ç Å Í76 É=Ã 4V2dô Ã Ãçæ 03?lÆ�È Ã Ç
	°4 Ã 0�8�ô�6 Å � É=ÃCò�Å 6¶2ì6^Ç Å Í � Ç?Ç�4º4 Ã 0�8�ô�6 Å � É=Ã 	�è
6 Å 6¶2ì6^Ç Å Í � 2Cô Ã 8 ÆYÇ±6ËÍ�2Cô Ã ÆYÇ �XÃ 4�Í Ã 2�Ç
	l2dô Ã Í Ã 2XÇ
	�ÆE036¶4�Í õ¶`3hIUTW¸hI�QFYSIe�NEUTDGjGUTh3M�NyD3WYZfRuö6� ®aô�6ËÍl6ËÍ
0h		Ç�4 � 034 É 0 Å 0'È . Í76ËÍ � 0 Å�É 2dô Ã ? Ã 41� Ã Ç�Æ Ã 4b032 Ç�4�6ËÍ³Ì Å 6^Ç Å � ®aô Ã � Ç � 	�Ì Å 87256^Ç Å�Äe� Ç Å 0 É=Ã 	�è
6 Å 6¶2ì6^Ç Å Í729032 Ã ? Ã�Å 2�� u�Ã9é½Á Ä 0'È Ì Ã! c� 0 ÉVÉ Í õdéevEuêö 2�Ç �LÀ õ>uêö � 0 Å�É 4 Ã ? Ç Ä'Ã Í�0 Å . Ç�2Cô Ã 4 ÆE036¶4�Í
8�Ç Å 2 036 Å 6 Å � é 	u4�Ç�? �cÀ õ1u�ö6� ®aô Ã 6 Å 6¶2ì650'È{0�ÆVÆ�4�Ç æ 6¶?O032ì6^Ç Å 0�Í�Í76ï� Å Í­2 Ç�0'ÈdÈ Å Ç É=Ã ÍO2dô ÃñÃ ?lÆ�2 .
Í Ã 2�Å=2Cô�6ËÍ�6ËÍ
8�Ç�4u4 Ã 872
032�2Cô Ã Í72 034u2 Å Ç É=Ã Í76 Å 8 Ã Å Ç É=ÃCò�Å 6¶256^Ç Å Í)4 Ã 0�8�ô½6¶2 � � Å 2dô�6ËÍ
8T0�Í ÃL�r�XÃ
� 0 Å 212�Ç�8�Ç�?lÆ�ÌB2 Ã 0 Å 0�ÆVÆ�4�Ç æ 6¶?O03256^Ç Å Ç
	±4 Ã 0�8�ô�6 Å � É=ÃCò�Å 6¶2ì6^Ç Å Í Í�Ì�8�ô�2dôE032 Ã�Ä'Ã 4 . É=ÃCò�Å 6¶2ì6^Ç Å
2CôE0325ÆYÇ�2 Ã�Å 25650'ÈdÈ . 4 Ã 0�8�ô Ã Í
0µÆYÇ�6 Å 2#"½6ËÍ
6 Å 2Cô Ã Í Ã 2 �LÀ õ " öQ�
Ð¶Ñ%$ ÑÓÒ &·à(' ×aÝ'Ú�Ù ä&Ö Ù�Û�Ù�ã*)hÜ9×7Ü
¬"S�¯°WYabC
RgDOaTCQD�¯ÉRTC�hIR�W^RgSXUghIRTWYZQj�RTDORTCQS�ËEÇBSX©�NyD3WYZfRVWYaVA%DGUbUTS%A7RlW^Z
hIZ�h3NQNEUTDGNQUbW¸hIRTS�aTS%ZEaTS3³
í�DO©QD�aTDQeQ¯{S
NQUTD�`GS�RgCES�H«D3FYFYD�¯°W^ZQj=NQUbDGN�DGaTW�RgWYD3Z�h3�yD3PER°aTDGMOS7² N�hIRTC�¹QDê¯ h3Z�h3F�c�aTS%aX³
� #�6@i¨6��	(C!F()6�4 Iaî Qaî)D�D < Ã 2 Ä - Ã 0 ÉVÉ 6¶2ì6 Ä'ÃÒ� 6¶2dô�4 Ã Í Æ Ã 872�2 Ç ÏG� ®r0�: Ã 0 Å . Æ�È�0'ÌVÍ76 - È Ã �34T0�ÆYô� Å É=Ã�Å Ç�2 Ã 6¶2dÍ�8�Ç�474 Ã Í ÆYÇ Å�É 6 Å ��Æ�È�0'Ì�Í76 - È Ã Í Ã 2¶Ç
	 Ãçæ9Ã 8�Ì�2ì6^Ç Å Í�0�ÍP� � ®aô Ã�Å

ò?æ ù õ Ä vIÏKöXõ>uêöiÁ ÜÚ
ë,+ ³�Â ®²Ú õ1u�ö
� #�6a6@] ³ ¬�SvË�UTa®RVaTCQD�¯ RTC�hIR°W^H Ä WYa°h3©E©QW^RTW^`GSIeERgCES%Z�ËEÇ�ùÊõ Ä vIÏKöXõ>uêöiÁ î.- ë�/10%24365�7 ù98 Äv_�í - õ1u�öu³

i aTabPQM­SIe�¯°W^RgCEDGPER°FYD3aTaºD3H�jGS%ZES%UghIFYW^Rdc3eERgCQhIR�:âWYa1RgCES
W^ZQW^RTW¸h3Fr`Ih3FYPES3³ÊíºCQSXZ e
ËEÇfùKõ Ä v6ÏÊöiÁ F^H«N>õ%�Êö^Á;: Ï<�1õ%:
ö�Ï�� & õ�:�ö Ö%Ö%Ö

ïFL



¬"S�W^Z}RTUTD�©QPQAXS=RgCQS=ZQD3R;h�RgWYD3Z�Äv_�í Û Á=: Ï>�Lõ%:
ö^Ï Ö%Ö%Ö Ï�� Û õ�:�ö�RTD�UTSXNQUTSXaTS%ZfR
RgCQS=SXØyS%AXRD3H�h3NQNQF�cBW^ZQj=RTCQSvjGUghINQC�¹�D�¯ÂH«PQZEAXRgW^DGZ���RgD�RTCQS�WYZEW^RgWYh3F�h3NQNQUbD]ÇEW^M)h�RgWYD3Z@?­RgW^M­SXa%ø�Äv_Ví Û õ>uêöWYalRTCQS�h3AXA%PQM±PEF¸hIRTS%©�h3NQNEUTD]ÇBWYM­hIRgW^DGZ�hIRlRgCQS�a®R;hIRTS%MOS%ZfR�uG³ i FYabDQe�N�h�RgCQa Û õ1��ö�W^alRgCQS�abSXR�D3HN�hIRgCEaVW^ZË�âabRgh3UbRTWYZQjOhIRºRTCQS�WYZQW�RgW¸hIFyZQD�©QSv¯°W^RTC�FYS%ZEj3RgC�FYSXaTaºRgCQh3ZA?�³
íºCES
NEUTD�D3H�WYaºhIZ�S]h3a®c�WYZE©QPQAXRTWYDGZ�øB¯{SvA]h3UbUbc�D3PER1RgCES�WYZQ©EPQAXRTWYDGZ�RTD±NyD3WYZfRºDGPER1S7ÇBNQFYW^A%W�RgF^c

¯°CQS%UbS=h3©E©QW^RTW^`�W^Rdc­A%DGMOS%a°W^Z ³
» DGU­h3F^FCuGe1¯{S�A%F^S]h3UbF^cÀC�h]`3S
RgC�h�R�Äv_�í y õ1u�ö�Á îB- ë�/10%24365 á 7 ù98 Äv_�í - õ1uêöËÁC:�³ » WÜÇD?y³

i aTabPQMOS
RTC�hIR�Äv_�í Û à ú õ>uêöiÁ î - ë�/10%24365 Ù
E × 7 ù98 Ä�_Ví - õ>uêö7³
¬�Sv¯°WYabC�RTDOabCQD�¯ RgCQhIR�Äv_�í Û õ1u�ö^Á î.- ë,/60%2F365 Ù 7 ù98 Äv_�í - õ1u�öu³ 
 c�©QS7Ë�ZQW�RgWYD3Z e

Äv_�í Û õ1uêö^Á Ä¬ÉHGI Ü~ ë�/6JFKML65N7 É 8 Äv_�í Û à ú õ } öPOQ
JLD3ZQaTW^©QS%UVRgCQS�aTSXRlD3HKN�h�RgCQaSR�DIHKFYSXZQj3RgCA?�a®R;h3U®RgWYZEj)hIRVRgCES=WYZEW^RgWYh3F�ZEDB©QS=h3ZQ©�UTS]hIA;CQWYZQj

uf³ ¬�S
��ZEDê¯ÉRTC�hIR%erH«D3Ulh3Zfc�N�hIRTC " »TR�e�RTCQS
NySXZ�PEF^RgW^M)h�RgS�ZQD�©QS
`�W^aTW^RTS%©�WYa�h­NQUbS%©QSXA%SXaTaTD3U
D3HYuf³¬�>S7RVU,õ
WÅNQUbS%©Qa�õ>uêöTö{��S�RgCESvaTSXRVD3HüNQUbS%©QSXA%SXaTaTD3UTalDIHbu�WYZ�N�h�RgCQaºD3HXR�³¨¬"S�RTC�PEaVCQh�`3S3e

Ü- ë,/60%2F365 Ù 7 ù98 Äv_�í - õ>uêöiÁ Ü- ë�/10%24365 Ù
E × 7 ù98 Äv_Ví - õ>uêö�Ï Ü~ ë6Y Ä¬É GI Ü- ë�/10%2F3Z5 Ù
E × 7 ù98 Äv_�í - õ } ö OQ
@�WYZQAXS
¯{S=hIUTS�WYZfRgSXUTSXabRgSX©�WYZ�W^ZEH«DGUTM­hIRTWYDGZ�h�RhuGe î - ë�/10%24365 Ù
E × 7 ù98 Äv_�í - õ>uêö1WYa°D3H�RgCQSvH«DGUbM

Ä¬É õ È ö7eEH«D3UºaTDGMOS�S%FYSXM­SXZfR È D3HüRgCQS
h3�Qa®RgUTh3AXRTWYDGZ�©QDGM­h3W^Z ³ ¬�S�h3UTSvRgC}PQaVA%D3M­NQPBRgWYZEj

Ä¬É õ È öeÏ Ü~ ë6Y Ä¬É�GI Ü- ë�/10%2F3Z5 Ù
E × 7 ù98 Äv_Ví - õ } öPOQ Á Ä¬ÉHGIeÈ Ï Ü ~ Ü- ë�/10%24365 Ù
E × 7 ù98 Ä�_Ví - õ } ö
OQ
¯°CQS%UbS
RTCQS�S%ª}P�h3F^W^Rdc�W^a°hOAXDGZQabS%ª}PQS%ZEA%S=DIHÊh3©E©QW^RTW^`�W^Rdc3³

¬�S�A]h3Z�H«PQU®RgCQSXUV©ES%©QPQAXS
RTC�hIR È W^aºA%DGZfRgh3WYZQSX©�W^Z î ~ ë�/6JFKML65N7 É 8 Äv_�í /10%24365 ÙPE × õ } ö7eE�ySXA]h3PQabS=h
ZQDB©ES{M±PEabRüNQUTSXA%SX©QSGu�H«D3UüW�Rga�A%D3Z}RTUTW^�QPERgW^DGZvRgDV�yS{h3©Q©ES%©±hIaüNQh3UbRüD3H î.- ë,/60%2F365 Ù
E × 7 ù98 Äv_�í - õ1uêö7³
» PEUbRgCES%UTMODGUbS3e�N�hIRTCQaVPQaTSX©
WYZ�RgCES�AXDGM­NEPER;hIRTWYDGZ�D3H È M±PQa®RVC�h]`GS=F^S%ZQjIRgC�abRgUbWYA7RgF^c)FYSXaTa°RgC�h3Z?y³�é�S%ZEA%S3e

È Ï Ü- ë�/10%2F3Z5 Ù
E × Äv_�í - õ } öiÁ Ü- ë�/10%2F3Z5 Ù
E × 7 ù98 Äv_Ví - õ } ö
ï	M



íºC�hIRVWYaXe È WYa°hIFYUTS%h3©Ec)A%DGZfR;hIWYZQSX©�W^Z�RgCQS�PQZQW^DGZ�D�`GS%U�h3F^F�N�hIRTCQaVD3H$F^S%ZQjIRgC[?]\ÅïG³
íºCES�SXª�PQh3FYW�Rdc

Ü- ë�/10%2F3Z5 Ù
E × 7 ù98 Äv_�í - õ } öiÁ Ü~ ë,/6J4KML65�7 É 8 Äv_�í Û à ú õ } ö
CQDGFY©Eaº�ySXA]h3PQabS�DIH�RTCQS�WYZQ©QPEAXRgW�`GS�Cfc�NyD3RTCQS%abWYaX³

¬�S�C�h]`GS�RgC}PQaVaTCQD�¯°Z�RgC�hIR
Ü- ë�/10%24365 Ù 7 ù98 Äv_Ví - õ>uêö^Á Ä¬É GI Ü~ ë�/6J4KNLZ5�7 É 8 Äv_�í Û à ú õ } ö OQ Á Äv_�í Û õ>uêö

íºCESÅµbAXDGUTUbS%aTN�DGZQ©EWYZQj�NQF¸h3PEaTWY�EFYS�aTS7R)DIHvS7ÇBS%AXPERgW^DGZQab·½WYalóbPQa®R­RTCQS�abSXR)D3H�N�h�RgCQa­WYZÀRgCQS
jGUgh3NEC e�aTD�ËEÇfùKõ Ä v6ÏÊö%õ1u�öiÁ î ÚRë�+ Äv_�í Ú õ>uêö7e�NQUbD�`BW^ZQj�RgCQS�NQUbDGN�DGaTW�RgWYD3Z ³
p -Ví 40(d!�(C6�4 Iaî Q5î)D=I Õ 6 Ä'Ã�Å 0 � Ç � 	�Ì Å 87256^Ç Å�Ä 		Ç�4
0kÍFÇ�? Ã èËÆE032Cô�0 Å 0'È . Í76ËÍ � 0 Æ�È�0'ÌVÍ76 - È Ã Í Ã 2
Ç
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0 Å 0'È . Í76ËÍ�? Ç É Ì=ÈËÇ Ä 6 	

| �Ã» � z | u�»���zãº 6 Å õ>uêö Ê �cÀ Ú õ>uêö
íºC�hIR
WYaXe�h�abDGPQZQ©�h3NQNQUbD]ÇEW^M)h�RgWYD3Z
RgD�h�aTDGMOS7² N�hIRgC¼h3ZQh3F^c�aTW^avM±PQa®R�WYZQAXFYPQ©QS�hIFYF$RTCQS�WYZEH«DGUþ²
M)hIRTWYDGZ�hIUTWYabWYZQj±H«UbDGM h�R°FYS]hIabR°DGZQS�N�DGaTabWY�QF^SvN�hIRTC ø�W^RºM­h]c�WYZEA%FYPE©QSvM­D3UTS3³

¬�S�C�h]`GS�RgC}PQaVaTCQD�¯°Z
� #�6@i¨6��	(C!F()6�4 Iaî Qaî)D9Q�� 2 Ã 4b032 Ã 0 � Ç � 	�Ì Å 872ì6^Ç Å 2�Ç�6¶2dÍ ò?æ9ÃÊÉ ÆYÇ�6 Å 2XÇ Ä'Ã 4
0�Æ�È�0'Ì�Í76 - È Ã �34T0�ÆYô �
2 0�:�6 Å �±? Ã 41� Ã Ç�Æ Ã 4T032 Ç�4·Ì Å 6^Ç Å � ®aô Ã 4 Ã Í�Ì=È 256 Å � � Ç � 0 Å 0'È . Í76ËÍV6ËÍv0�ÍFÇ�Ì Å�É 0�ÆVÆ�4�Ç æ 6¶?O032ì6^Ç Å Ç
	
2Cô ÃkÃçæ 0�872 � Ç � 0 Å 0'È . Í76ËÍ �

@�DGPQZQ©QZES%aTavW^aVRdc�NQW^A]h3F^F^c�¯°C�h�R�DGZQS�aTSXS%a�NQUbD�`GS%©�W^Z�RTCQS±FYW�RgSXUghIRTPQUTSI³°é�D�¯LS7`GSXU�RgCQW^al©QD�S%a
ZQD3R�UTPQF^S­DGPBR=hIZ½h3�QabPQUT©EF^c¼A%DGZEaTS%U®`IhIRgW�`GS�hIZ�h3F^c�abWYa%³)´dZ�H5h3A7R=MODGabR�D3H{RgCQS)h3Z�h3F�cBabS%a
WYZ¼RgCQS
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ù ¤B¯¹¤1Æå¶V¼�§©¨©¨CÜ¹¿?­¹±[¯¹¤BÁ�¿?§©¯¹¤B­Y«�ª?¤sÇÀ¶Î±³²)×å¶�´�¤�ªAÉQ¿�­¹±[²?«�¨ · «1ªA¶�¨©¨ñÇ?¶�±³²?­ ¸

/�¤�Ç?¯¹«�Ç�«1­3¤9±³²�¤9· «�¨©¨�«�¦Y§�ª?´Ö´1¤Bª?¤�¯³¶1¨4¯¹¿?¨©¤�­$· «�¯�¶N®�«�ª?®B¿�¯3¯3¤�ªC±q¶�¨©¨eÞàÇÀ¶�±3²?­$¶�ªÀ¶1¨�ÄÅ­¹§©­Q«�ªj¶
Ç�«¬¦µ¤B¯3­¹¤�±B×�¦µ¤�¦Y§�¨©¨�­3²?«¬¦p±3²À¶�±^±³²�¤�ÄN®B¶1¨©®�¿?¨Â¶�±3¤�¶9­3«1¿?ª · ¶1Ç?Ç?¯¹«¬Í»§�Éq¶�±3§©«�ªÖ«1·µ±3²?¤V¯3¤�­3¿?¨e±s«�°»Þ
±È¶1§�ª?¤ · °CÄ�¤�¾�¶1¨�¿À¶�±3§©ª?´�«¬¾�¤�¯�¶�¨©¨ñÇ�¨Â¶1¿?­¹§©°?¨�¤f­3¤�Á�¿?¤Bª?®�¤B­ ¸ ÔÊªA´1¤Bª?¤�¯³¶1¨%Æ�±³²?¤^õ1ó6¶1ª · òCóµ· ¿?ª�®�±³§�«�ª?­
¶1¯3¤s¿?­¹¤ · ö

Ô E ë ­Èíwî ëßò NP_ % ò Na` %Ab+b+bc% ò Ned í NP_�fhghghg$f NedRi\j ó
kl MNVOmQTSVU?WTX[Z\X$] Ñ^Ò[Ó$ë?^ÊíonqpNer ó ÑsÒ[Óyë�^àítsu
Ñ^Ò�Óyë ­Èíwî ëßòCó % õ1ó3í�ë�Ô E ë%ì�í3í
LÀ«�¯y¶G°?§�±¹¾�¤B®-±³«�¯,¶1ªÀ¶�¨�ÄÅ­3§�­s¦Y§e±³²�­3§�É<Ç?¨�¤�ÃÀ«¬¦p· ¿?ª?®-±³§©«1ª?­BÆ�¦6¤�®'¶1ª�­3Ç�¤B®�§Â¶1¨�§PvB¤�±3²?¤q¶�°�«¬¾�¤

¯3¿?¨�¤B­Y¿?­3§�ª?´V­3¤-±�ª�«1±È¶�±3§©«�ªñö
Ô E ë�­³íwî wNPOmQYSPU?WTX[Z\X$] Ñ^Ò[Óyë�^Êí
ðyxNar ó Ñ^Ò�Óyë�^àí
ïzxN{i\j ó ¼�§©¨©¨�ë?^Êí

ÑsÒ[Óyë�­³íwî Ô E ëßì�í;ïÏ¼Å§�¨©¨�ë%ìÎí;ðG´�¤Bª
ë ­Èí
c ¹



ÓÏ²�¤6ÇÀ¶1¯I±�«1·�±3²?¤µÔ E ¯¹¿?¨©¤\®B«1ÉQ°?§©ª�§©ª?´Y§©ª»· «�¯3É<¶�±³§�«�ª�· ¯¹«�ÉXÇ?¯¹¤ · ¤�®B¤B­¹­3«�¯¹­S¿?­¹§©ª?´[§©ªC±³¤�¯3­¹¤B®�±3§©«�ª
§©­Q±³²�¤G­3¶1É�¤A¶�­Q· «�¯V­3¤BÁ�¿?¤�ªC±³§Â¶�¨ÏÇ?¯3«�´1¯³¶1É�­ ¸ Ôà· o.i ì�Æº±3²?¤Bª ¶�±qì�Æº¦µ¤L²À¶'¾�¤L±³²À¶�±�«�ª�¶1¨�¨
¤-Í»¤B®�¿�±³§�«�ª?­ o ²À¶1­Y¶1¨�¯3¤'¶ · Äq¤uÍ»¤B®B¿»±³¤ ·�¸ B Ç?¯¹«'Í�§�Éq¶�¨�­I±È¶�±3¤BÉ�¤BªC± · «Å¤B­ÏÇ?¯¹« · ¿�®B¤s¶Q®B«1ª?®B¿?¯¹¯3¤�ª�±
¼Å§�¨©¨%×Å±3²?§©­Y§©­Ï²?¶1ª · ¨�¤ · °CÄ�±³²?¤,ì}|�~�^º¼�§�¨©¨©­ ¸

ÓÏ²�¤N¶1°�«�¾1¤Ö¯¹¿?¨©¤�­q¿?­¹¤:n�±³«�®B«�ÉQ°�§©ª?¤G§©ª�· «1¯3É<¶�±³§�«�ª�· «�¯ i ®B«�ª�®B¿?¯¹¯3¤BªC±�Ç�¯3¤ · ¤B®B¤�­3­¹«�¯3­ ¸
h ¤BÇ�¤Bª · §�ª?´Ö«1ª�±³²�¤9¶1°?­I±³¯3¶1®�±3§©«�ª)Æ
±³²�¤qÉ�¤'¶1ª?§�ª?´G«1·#n.É<¶¬Ä�ª�«1±$°�¤q§�É<É�¤ · §Â¶�±3¤B¨�ÄA«�°C¾Å§©«�¿�­ ¸
Ôà±Q­3²�«�¿?¨ · ®B«�É�Ç?¿�±3¤<±³²�¤9¨©¤B¶1­¹±$¿?Ç?Ç�¤B¯$°�«�¿?ª · «1·Ï§�±3­Q¶1¯¹´�¿?É�¤BªC±³­�Æ7¦Y§�±3²�¯3¤�­3Ç�¤B®-±Q±³«Ö±3²?¤q§�ª»Þ
· «�¯3É<¶�±³§�«�ª�«�¯ · ¤B¯¹§©ª?´ ¸ /é²?¤Bª�±³²?¤G¶1°?­I±³¯3¶1®�±3§©«�ªj§©­�Ü¹¿�­¹±<¶NÇ�«¬¦µ¤B¯3­¹¤�±BÆ6±³²?¤�ª�¦µ¤G®'¶1ª�§©ª · ¤B¤ ·
±È¶1¼�¤s±3²?¤s¿?ª?§�«�ª)×�±3²À¶�±Y§©­4±3²?¤s¨©¤B¶1­¹±Y¿?Ç�Ç�¤�¯[°�«�¿?ª ·Õ¸ LÀ«�¯Ï­3«�¿�ª · ª?¤�­3­BÆ�¶1ªCÄ�¤�¨©¤BÉ�¤BªC±Y°�«�¿?ª · §©ª?´
¶1°�«¬¾1¤<¶�¨©¨S«1·\±3²?¤�¶1¯3´�¿�É<¤�ª�±3­s«1·µ±3²?¤�næ¦Y§�¨©¨ · « ¸ /¥¤ · «�±3²?§©­^§�ª�«1¯ · ¤�¯f±³«L´�¿À¶1¯3¶1ªC±³¤�¤V±3²À¶�±
Ô E ëßì�í��êÑ^Ò�Ó,ë o íµ· «1¯Y¶1¨©¨ o�i ì ¸

/�¤^¦Y§©¨�¨)ª?«¬¦ ¶1¯¹´�¿?¤f· «�¯4±3²?¤s­3«�¿�ª · ª?¤�­3­�«�·7«�¿�¯[¯¹¿?¨©¤�­ ¸
��� ÿå=:ÿ��'ý þ¬ý�ÿ�ü����V������� � �� 6 �� !� � �Y� 6u��� � ��
 � 6�� � ���-��6H6 � �!���4�$�e�  �4�$�C�!
 � 6H���46 � �4���4�e��� 	 ��� ��� � ��� � ��� � ��� � �  � 6 �R��	$� �4� 	�� � � 
��$� ��� �4����� � � 	 �c
 � 6 � �4� 	�� ��<
��� ÿ)ÿ�� ¸ ÓÏ²�¤$­3¤�Éq¶�ª�±3§©®�­[«�·7±³²�¤$¶1¯¹¯3«¬¦X¯¹¤B¨©¶�±³§�«�ª?­Y¶1¨�¨©«¬¦Û¿?­[±3«q¶�¯3´�¿?¤s· «�¯Ï­¹«�¿?ª · ª�¤B­3­ ¸ B ­Y¦6¤
¶1¨©¯¹¤'¶ · Ä¥²À¶'¾�¤G­3«�¿�ª · ª?¤�­3­<· «1¯�­3¤BÁ�¿?¤�ªC±³§Â¶�¨�¶�ªÀ¶1¨�ÄÅ­¹§©­BÆ:¦µ¤Aª�¤B¤ · «�ª?¨eÄ�­3²�«�¦�±³²À¶Î±<­¹«�¿?ª · ª?¤B­¹­
²?«�¨ · ­,§�ª�±³²�¤qÇ?¯¹¤B­3¤�ª?®B¤q«1·ÏÉQ¿?¨e±³§�Ç?¨©¤Q±3²?¯3¤B¶ · ­ ¸ ÓÏ²?¤<®È²À¶1ª?´�¤�­Q§©ª�±³²?¤�­3¤-±�«1·ÏÇ�¨Â¶1¿?­¹§©°?¨�¤�¤-Í»¤-Þ
®B¿�±3§©«�ª?­�®'¶1¿?­¹¤ · °CÄ{®�«�ª?®�¿?¯3¯¹¤Bª?®-ÄN¶1¯¹¤ · ¤�±3¤B¯¹É<§�ª?¤ · °CÄG±³²?¤Q¶1¯3¯¹«�¦�¯¹¤B¨Â¶Î±³§©«1ª?­�Ç�¯3¤B­¹¤BªC±s§©ªA±³²?¤
ÃÀ«¬¦X´�¯3¶1Ç?² ¸ /�¤yÇ�¯3«Å®B¤B¤ · ±3«V­3²?«¬¦X±3²À¶�±Ï±³²�¤y¯¹¿?¨©¤�­Ï· «�¯Ï¤'¶1®È²L±ÊÄÅÇ�¤y«1·�¯3¤�¨Â¶�±3§©«�ªL¶1¯¹¤^­3«�¿�ª ·Õ¸
��� > @����àÿ �
|�~���� @��Bÿ � ü � Ôà·;¦µ¤^¶1­¹­3¤B¯I± o |�~$ì�ÆÅ±3²?¤Bª9±3²?¤�Ç?¨©¶1¿?­¹§©°?¨�¤[¤uÍ»¤B®B¿»±³§©«1ª�­3¤BÁ�¿?¤�ª?®B¤�­
§©ª?®�¨©¿ · ¤L­¹¿?°?­3¤�Á�¿?¤Bª?®�¤B­ o ì�ôuì o ¶�ª · ì ¸ ä §©ª�®B¤�¦6¤A¶1¯¹¤G®�«�ª?®�¤B¯3ª�¤ · ¦Y§e±³²Ë±³²?¤G¯3¤�­3¿?¨e±�§©É�É<¤uÞ· §Â¶�±3¤B¨eÄË¶�·¸±3¤B¯�ìA¤uÍ�¤�®B¿�±3¤B­�Æ6¦6¤ · §�­3®'¶�¯ · ±³²?¤Aì o ­¹¿?°?­3¤�Á�¿?¤Bª?®�¤ ¸ ù ¤Bª?®�¤G¦µ¤GÉQ¿?­¹±�®�«�É<Ç�¿�±³¤¡£¢ §©É�É<¤ · §Â¶Î±³¤B¨eÄN°�¤�· «�¯¹¤GìG¤-Í»¤�®B¿�±3¤B­BÆµ®B«�É$°?§©ª?§�ª?´Ö¦Y§e±³²�±³²�¤�¯3¤B­¹¿?¨�±V§e· ¡£¢ ª?¤-¾�¤B¯V¯¹¿?ª?­ ¸ /¥¤
®'¶1¨�®B¿?¨©¶�±³¤s¶1­4· «1¨©¨©«¬¦Y­�ö

Ô E ë%ìÎí\î MNPOmQYSPU?WTX[Z ó ] ÑsÒ[Ó,ë�^Êío¤ ¡£¢ kl MNPOmQYSPU?WTX�Z ó ] Ñ^Ò[Óyë�^Êí¥su
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Ó�«$­¹§©É�Ç?¨©§e·¸Äs±³²?¤[ª?«1±³¶�±³§�«�ª)ÆC¨©¤-±K-[î§¦ NPOmQYSPU?WTX[Z ó ] Ñ^Ò�Ó,ë�^àí ¸ /�¤�ª�¤B¤ · ±³«y­3²?«¬¦æ±3²À¶�±K-�¤,ò ¢¨%
õ ¢ ë9-'í:îXò ¢ ë$-'í ¸µ2 ÄL¶1­3­¹¿?É�Ç�±³§�«�ª)Æ�¦µ¤s¼Åª�«�¦©-A.æõ ¢ ë$-'íÏ¶1ª · ò ¢ ë$-'í�.8-�×?²?¤�ª?®B¤

ò ¢ ë9-'í�.æõ ¢Å~ ò ¢ ë$-'í �
1 ò ¢ ë9-'í�.ª-�¤�õ ¢�~ ò ¢ ë$-'í �

ÓÏ²?§©­Y§©ª�¤BÁ�¿À¶1¨�§�±ÊÄ<­3²?«¬¦Y­�­¹«�¿?ª · ª?¤B­¹­�«1·�«�¿?¯Y¯¹¿?¨©¤�­ ¸
ù ¤Bª?®�¤1Æ�¦6¤yª?¤B¤ · «�ª?¨eÄ�®'¶�¯3¯¹ÄL«1¿�± o�« ­�¼�§�¨©¨;¶�±�ì$§�ªA«�¯ · ¤B¯Y±³«V±È¶�¼1¤y§©ªC±³«<¶1®B®�«�¿?ªC±fÇ�«�­¹­3§©°�¨©¤

®B«�ª?®�¿?¯3¯¹¤BªC±�¤-Í»¤B®�¿�±³§�«�ª?­ ¸
��� > @��
�àÿ � i ��� @¬�Bÿ � ü � Ôà· ^ i ì�Æ�±3²?¤Bª­^\²À¶1­Y¶1¨�¯3¤B¶ · Ä9®�«�É�Ç?¨©¤-±³¤ · Æ?Ç�«1­3­3§�°?¨�Ä<§©É�É�¤ · § Þ
¶�±³¤�¨�Ä ¸ B ªCÄA§©ªC±³¤�¯¹¾1¤Bª?§�ª?´9­¹±³¶�±³¤�É<¤�ªC±³­^¶1¯¹¤$¯¹¤B¨Â¶Î±³¤ · °CÄ)|�~ÀÆ�­3«q±3²?¤B§�¯�¼�§©¨�¨©­Y²À¶'¾�¤�¶�¨©¯3¤B¶ · ÄL°�¤B¤�ª
¶1®B®�«�¿?ªC±³¤ · · «�¯Ï°CÄ�±³²�¤,¶�°�«¬¾�¤y¶1¯¹´�¿?É�¤BªC± ¸

Ôà·7ì^¤-Í»¤B®�¿�±³¤�­BÆ?±3²?¤f­3¤�Éq¶�ª�±3§©®�­4«1·o^ i ìf´�¿À¶�¯³¶1ªC±³¤�¤f±³²?¤�¤-Í»§©­I±³¤Bª�®B¤^«1·�¶QÇ?¨©¶1¿?­¹§©°?¨�¤�¤uÍ�¤�®B¿»Þ
±³§©«1ª�­3¤BÁ�¿?¤�ª?®B¤[®B«1ª�±³¶1§©ª�§©ª?´f±3²?¤Ï­3¿?°�­3¤BÁ�¿?¤�ª?®B¤#^Êì ¸ Ôà±\§�­7±³²�¿?­\®B¨�¤'¶1¯�±³²À¶�±:±3²?¤Ï¯3¤�¨Â¶�±3§©«�ª$Ô E ëßì�í®.
ÑsÒ[Ó,ë�^Êí6²�«�¨ · ­�×?· ¯3«�É ±³²?§�­BÆ�¦µ¤y®'¶1ª · ¤ · ¿?®B¤s±³²?¤s­¹«�¿?ª · ª�¤B­3­�«1·�Ô E ëßì�í\îD¦ Nar ó Ñ^Ò�Ó,ë?^Êí ¸

/�¤<¶1­3­¹¤B¯¹±y±³²?¶�±s§�±s§�­y­¹«�¿?ª · ±³«L±È¶�¼1¤�±³²?¤�¨©¤B¶1­¹±s¿�Ç?Ç�¤�¯,°�«�¿?ª · Æ�¶1­s­3²?«¬¦Yª�§�ª�±3²?¤V¯3¿?¨�¤B­· ¤B­¹®B¯3§�°�¤ · ¶�°�«¬¾�¤ ¸®¯ «1ª?­3§ · ¤B¯[¶1ªCÄ,-s­3¶�±³§�­¹·¸ÄÅ§©ª�´
MNar ó Ñ^Ò�Ó,ë�^àí�.8-�. pNar ó Ñ^Ò�Ó,ë?^Êí

ÔÊªQ±³²À¶�±S®'¶1­¹¤1Æ4-6§©­:¶1°�«¬¾�¤Y¶1¨�¨�«1·å±³²?¤YÑ^Ò[Ó$ë?^Êí « ­S°�¿�±\°�¤�¨©«¬¦j­3«1É<¤YÑ^Ò[Ó$ë±°Åí ¸ ÔÊª�Ç?¶1¯¹±3§©®B¿�¨Â¶1¯�Æ�-6§©­
´�¤Bª?¤�¯³¶�±3¤ · §©ª'° « ­;±3²?¯3¤B¶ · Æ�¶1ª · ­3¿?¯I¾»§e¾�¤�­�±3²?¤K|[~[¼�§©¨�¨©­)®�«�¯3¯¹¤B­3Ç�«�ª · §©ª?´Y±³«[¶1®-±³§©«1ª?­;§©ªs®B«1ª?®B¿?¯¹¯3¤�ª�±
±³²?¯¹¤'¶ · ­ ¸ l ¤�®'¶1¨�¨�±³²?¶�±º¶^´�¤Bª�§©ª�¶f±³²?¯¹¤'¶ ·�· «Å¤B­\ª?«1±º´�¤-±\Ç?¯3«1ÇÀ¶1´C¶�±3¤ · ±³«s®B«1ª?®B¿?¯¹¯3¤�ª�±º±³²�¯3¤'¶ · ­B×
¦6¤G®'¶1ª�ª?«1±�´�¿À¶1¯3¶1ªC±³¤�¤L±3²À¶�±V§e±V²À¶1­ · ¤R²?ª?§�±3¤B¨�Ä¥«»®�®B¿?¯¹¤ · ¶�±�¶1ªCÄjÇ�«1§©ªC±�«1·[±³²?¤G®B«1ª?®B¿?¯¹¯3¤�ª�±
±³²?¯¹¤'¶ ·Õ¸ºä §©ª?®�¤®° · «Å¤B­ · ¤R²Àª?§e±³¤�¨�Ä�«»®�®B¿?¯6°�¤-· «�¯3¤fìCÆ³°V¶1­3­¹¤B¯I±³­�-�Æ?¶�ª · ª?«Q®�«�ª?®�¿?¯3¯¹¤BªC±4±³²�¯3¤'¶ ·�« ­
¶1®�±3§©«�ªL²À¶1­Y¯¹¤'¶1®È²?¤ · °V±³«V¼�§©¨©¨�-1Æ�§�±Y§©­4±3²�¿?­Y­³¶�· ¤^±³«�­³¶'Ä9±3²À¶�±�-^²�«�¨ · ­Y¶Î±�ì ¸

ù ¤Bª?®�¤y¦µ¤y®'¶1ªG­3«�¿�ª · ¨�Ä9¨©¤�±YÔ E ëßì�í6°�¤s±3²?¤s¨©¤B¶1­¹±Y¿?Ç�Ç�¤�¯[°�«�¿?ª ·
Ô E ë%ìÎí:î pNar ó Ñ^Ò�Óyë�^àíon MNPORQTSPU?WTX�Z ó ] Ñ^Ò�Ó,ë�^àí

ÓÏ²?§©­Y®'¶�¨©®B¿�¨Â¶�±3§©«�ª�´�¿?¶1¯³¶1ªC±3¤B¤B­[­3«1¿?ª · ª?¤�­3­^¶Î± i ±È¶�¯3´�¤-±³­B×å«�¿�¯�¶�Ç?Ç?¯3«'Í»§©É<¶�±3§©«�ª�§�­[®�«�ªC±È¶1§�ª?¤ ·
§©ª�±³²?¤s§ · ¤'¶1¨ñ¯3¤B­¹¿?¨�± ¸
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� @�µ ���£¶ �o�V���V� ÔÊª<«1¯ · ¤�¯S±³«s¤B­I±È¶1°?¨�§©­¹²V±3§©´�²C±3ª?¤B­¹­\· «1¯S±³²?¤�|�~,¯¹¿?¨©¤�Æ�¦6¤[ÉQ¿?­I±º¶1¨©­¹«s­3²?«¬¦ ±3²À¶�±
-�¤�õ ¢�~ ò ¢ ë$-'í � .Ûò ¢ ë$-'í

Lå«1¯9Ç�«¬¦µ¤B¯¹­3¤�±3­Ö¶�ª · ­3§©É�Ç?¨�¤{¼�§©¨©¨ � ´�¤�ª · ¿?ª?®-±³§�«�ª?­BÆ[±³²?§�­�§©­q·�¶�¨©­3¤Ö¤-Í�¶1®�±3¨�Äæ¦Y²�¤BªÛ­3«�É�¤�·Û§©­
¼Å§�¨©¨�¤ · °?¿�±�±³²?¤�ª ¯¹¤B´�¤�ª?¤B¯3¶�±³¤ · °CÄ�¶�­I±È¶�±3¤BÉ�¤BªC± oæ¸ ÔÊª ±³²�§©­V®'¶1­¹¤1Æ4¦µ¤A­¹§©É�Ç?¨�Ä¥§©ª?­¹§©­I±�±3²À¶�±
D�o�¸ ¼�§©¨�¨àë o í�¹$´1¤Bª�ë o í\î»º ¸\½ §e¾�¤�ª<±³²?¶�±º®B«�ª · §�±³§�«�ª)Æ�¶s­3§�É<Ç?¨�¤Y¶1¯3´1¿?É<¤�ªC±6­¹²?«¬¦Y­µ±³²?¶�± o ¹�ë3ë o ï
¼Å§�¨©¨%ë o í¹í;ðA´�¤�ª
ë o í¹íºî oæ¸

ÓÏ²�§©­q®�«�ª · §e±³§�«�ª §�­<É�«�¯¹¤ · §±¼�®B¿?¨e±<±3«¥­¹±³¶�±³¤A§�·s¶�¯3°?§e±³¯³¶�¯¹Äj¼�§©¨�¨Y¶1ª · ´�¤�ª · ¿?ª�®�±³§�«�ª?­q¶1¯3¤
§©ªC¾�«�¨e¾�¤ · ×º¦Y²�¤BªËª?¤�¤ · ¤ · Æ:¦6¤9¦Y§�¨©¨\Ç?¯3«¬¾1¤9§�±$¤-Í»Ç?¨©§�®B§e±³¨�ÄÖ· «�¯,±3²?¤9¼�§©¨�¨µ¶�ª · ´�¤�ª�· ¿?ª?®�±3§©«�ª�­Q¶�±
²À¶1ª ·Õ¸ ÔÊª�´�¤Bª?¤�¯³¶1¨%Æ1¦µ¤ÏÉq¶'Ä,ª?¤B¤ · ±3«fÉ<¶1ª?§©Ç�¿?¨Â¶�±3¤º±3²?¤6· ¿?ª�®�±³§�«�ª?­S­¹«f±³²À¶Î±:ª?«1±3²?§©ª?´�´�¤�±3­:¼Å§�¨©¨�¤ ·
¶1ª · ´1¤Bª?¤�¯³¶�±3¤ · §©ª�±³²�¤q­³¶�É<¤�­¹±³¶�±³¤�É<¤�ª�± ¸ Ôà·4¦6¤q®'¶1ª?ª�«1±$¤�­¹±³¶1°?¨©§�­3²�±³²?¤<¤BÁ�¿À¶1¨�§�±ÊÄ�Æ
¦µ¤9«�ª?¨eÄ
¯3§©­¹¼9¶Q¨�«»«�­¹¤^¶1Ç?Ç�¯3«'Í»§©É<¶�±³§�«�ª 5 §e±4¦Y§©¨�¨�°�¤^­3«�¿�ª ·Õ¸�E «1±3¤f±³²À¶Î±4±³²?§�­4®B«1ª · §�±3§©«�ªq­3¿?°?­¹¿?É�¤B­Y±³²?¤
«�ª?¤s¯3¤�ÁÅ¿�§©¯3§�ª?´<ò ¢ ¶�ª · õ ¢ ±³«�®B«1É<ÉQ¿»±³¤ ¸

Ôà·^¦µ¤Ö®B¶1ªæ­¹²?«¬¦ ±³²?¤G±³¤B®È²�ª?§©®B¶1¨�®�«�ª · §e±³§�«�ªy-A¤�õ ¢�~ ò ¢ ë9-'í � .wò ¢ ë$-'íQ¦6¤Ö²À¶'¾�¤A±3²À¶�±<±³²?¤
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ªÀ¶1§�¾1¤{¨©§e·¸±³§�ª?´�§©­q­¹«�¿?ª · ×f¿?ª · ¤�¯L¶ ·�· §e±³§�«�ªÀ¶1¨Y¶1­¹­3¿?É�Ç�±3§©«�ª?­<«�ª ±3²?¤N¶1ªÀ¶�¨�ÄÅ­3§�­BÆ4¦µ¤N®'¶1ªæ´�¶1§©ª
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ÓÏ²?¤qÇ?¯¹¤B­¹¤Bª?®�¤9«1·4­I±È¶�±3¤BÉ�¤BªC±³­y¦Y²?§©®È²¥¶1¯3¤�Ç?¯¹«¬Í»§�Éq¶1¨S±3«G±3²?¤BÉ�­3¤�¨�¾1¤B­�ë%ì@|�~Nì�í^®B«�ª�· ¿�­3¤B­,«�¿?¯
§©É�Ç?¯3«¬¾�¤ · ¶�ªÀ¶1¨�ÄÅ­¹¤B­ ¸ /�¤ · «Vª?«1±Y®B«1ª?­3§ · ¤B¯Ï±³²�§©­Y­3§e±³¿À¶�±3§©«�ª ¸
��� ÿå=:ÿ��'ý þ¬ý�ÿ�ü����V���VÛ&Ü ��6z6u��� � 
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��� ÿ)ÿ�� ¸'¯ «1ª?­3§ · ¤B¯4­¹«�É�¤f¤B¨�¤BÉ�¤BªC±4«1·;±3²?¤^¶1°�­¹±³¯3¶1®�±3§©«�ª · «�É<¶1§©ªA· ¸ LÀ«�¯µ±3²?¤�É�«�É�¤BªC±'ÆÅ¦6¤f¶1¯3¤
§©ªC±³¤�¯3¤B­I±³¤ · §�ªQ±³²?¤Y¶1Ç�Ç?¯3«'Í»§©É<¶�±³§�«�ª�¶�±S­¹±È¶Î±³¤BÉ�¤BªC±3­6ìÏ­3¿�®È²<±³²?¶�±:­3«1É<¤Ïª�¿?ÉQ°�¤B¯:«�·�­I±È¶�±3¤BÉ�¤BªC±³­°³Þ-ôß°cà'ô ¸c¸m¸ ôß°más­³¶�±3§©­I·¸ÄA° N i ì ¸ /�¤Y²À¶'¾�¤f¶�¨©¯3¤B¶ · Ä$­3²?«¬¦Yª<±3²À¶�±º«�¿?¯\¯¹¿?¨©¤Y§©­:­¹«�¿?ª ·�¸ /¥¤Ï¦µ«�¿?¨ ·
ª?«¬¦æ¨©§�¼1¤6±3«s­3²?«¬¦æ±3²À¶�±\§�·�¶1¨�¨�Ç?¨©¶1¿?­¹§©°?¨�¤6­3¤�Á�¿?¤Bª?®�¤B­ · ¤B®B¨©¶1¯3¤â·<¶�±µì�Æ�±3²?¤Bª�«�¿?¯\¶1Ç�Ç?¯3«'Í»§©É<¶�±³§�«�ª
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±³²?¯¹¤'¶ · ÆÀ±3²?¤s­3¤BÁ�¿?¤�ªC±³§Â¶�¨�¯¹¿?¨©¤�­[®�«�¯3¯¹¤B®-±³¨�Äq±³¯3¤B¶�±[´�¤BªÖ¶1ª · ¼�§©¨©¨ñ«1·�·G¦Y§�±3²?§©ª�±³²�¤s±3²?¯3¤B¶ · ¦Y²�¤B¯3¤
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­¹±È¶Î±³¤BÉ�¤BªC±[®B«1ª?®B¿?¯¹¯3¤�ª�±[±³«ó^ 5 §©ª?®�¨©¿ · §�ª?´�ã 5 ª�«�¯[¶�±Ï±³²?¤s¤-¾�¤BªC±3¿À¶1¨ i ­¹¿?®B®�¤B­3­¹«�¯�ì ¸

ÓÏ²�¿?­�Æ?±³²?¤�«�ª?¨eÄ�¦6¶'Äq±3²À¶�±�·9®'¶1ª9­¹¿?¯¹¾Å§e¾�¤s¶�±4¶1ª9¤�¾1¤BªC±³¿?¶1¨ i ­3¿�®B®B¤�­3­¹«�¯Ï§©­º· «�¯6­¹«�É<¤�´�¤Bª
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¼Å§�¨©¨�­yÉ�¤'¶�ª?­$±³²?¶�±$§e·â·Ë­¹¿?¯¹¾Å§�¾1¤B­�Æº§e± · ¤R²Àª?§e±³¤�¨�Ä�­3¿?¯I¾Å§�¾�¤�­�¿?ª?²?§�ª · ¤�¯3¤ · °CÄ�®B«�ª�®B¿?¯¹¯3¤BªC±V¼�§©¨�¨©­�Æ
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¶1ªCÄô^[õqÇ?¯¹¤B®�¤ · §�ª?´�ì9§©ª�¶Ö­3¤-±
ö ¸ /¥¤�±³²?¤�ª�­3Ç?¨�§�±2ö�§©ªC±³«A®B¨©¶1­3­¹¤B­�ö£Þ-ô ¸c¸c¸ ôTöRá»ÆS¶1®�®B«�¯ · §©ª�´A±³«
¦Y²?§©®È²Ö±3²?¯3¤B¶ · ±3²?¤B­¹¤Qª?« · ¤B­f°�¤B¨�«�ª?´V±³« ¸ ÔÊª{«�¯ · ¤B¯Y±³« · «q­¹«?Æ�¦µ¤$­¹¤�±�öRõsîø÷£^�òÈö r ^zù|[~ó^[õ³ú�ö
¦6¤^Ç?¿»±Ï§©ªC±³«�ömõ�±3²?¤f¤B¨�¤BÉ�¤BªC±³­6«1·oöV¦Y²�§©®È²G¶1¯3¤�ª?«1±4®�«�ª?®�¿?¯3¯¹¤BªC±Y¦Y§�±³²,^�õ ¸ ÔÊª9±3²?¤fÇ?¯¹¤B­¹¤Bª?®�¤,«1·
ÉQ¿�±³¿?¶1¨ñ¤uÍ�®�¨©¿?­¹§©«�ªñÆ�¦6¤y¶1¯¹¤^¯3¤�ÁÅ¿�§©¯3¤ · ±³«V¶ ·�· ¶1¨�¨�­¹¤BÁ�¿?¤�ª�±3§Â¶1¨;­¹¿?®B®�¤B­¹­3«�¯¹­�«1·7¶1ªCÄ9ª�« · ¤�­Ï§©ª�^[õ1×
¶1®�±3§©«�ª?­4¦Y²�§©®È²A¶1¯3¤sÇÀ¶1¯3¶1¨©¨�¤B¨�°?¿�±[ª?«1±YÇ?¯¹«'Í�§�Éq¶�¨ñÉQ¿?­I±[°�¤^±È¶�¼1¤BªG§©ªC±3«<¶�®B®B«1¿?ªC± ¸

/�¤Q²À¶'¾1¤�¶1¨©¯¹¤'¶ · ÄL¤-Í»®B¨�¿ · ¤ · ­¹¤B¨e·ÂÞÊ®B«1ª?®B¿?¯¹¯3¤�ª�±f­¹±È¶Î±³¤BÉ�¤BªC±3­B×)§e·7±³²�¤�ÄG¦6¤�¯3¤�¶ · É<§e±3±³¤ · Æå±³²?¤ömõ^­3¤-±�· «1¯Y¶V­¹¤B¨e·ÂÞÊ®B«1ª?®B¿?¯¹¯3¤�ª�±[­I±È¶�±3¤BÉ�¤BªC±Y¦6«�¿�¨ · °�¤s¤BÉ�Ç�±ÊÄ1Æ?¦Y²?§©®È²G§©­Ï¿?ª · ¤B­¹§©¯³¶�°?¨©¤ ¸
L�§©ªÀ¶1¨�¨�Ä1Æ�¦µ¤ · ¤R²Àª?¤ ù B ä ÞßûsÔ m
m ×6§�ªË¶1ªCÄ�±3²?¯3¤B¶ · Æ:¦6¤9±3¯³¶1®È¼�¦Y²?§©®È²ËÃÀ«¬¦�«�°ÅÜ¹¤B®-±³­V²À¶'¾�¤

°�¤�¤BªG¼Å§�¨©¨�¤ ·Õ¸ /�¤ · ¤R²?ª?¤,§e±[¶1­4· «�¨�¨©«¬¦Y­Bö
ù B ä Þßû^Ô m�m ë?^�õ¬í\î xNPOcü�ý ¼�§©¨�¨%ë�^Êí

LÀ«�¯[¶1ªCÄL´�§e¾�¤�ªG±3²?¯3¤B¶ · ÆÀ±³²?¤�­3¤,­3¤�±3­f¶ ·a· ¶1¨�¨)¯3¤�­3¿?¨e±³­Y· ¯3«�É ª?« · ¤B­[§©ªL±³²À¶�±Y±3²?¯3¤B¶ ·Õ¸ B ¼�§©¨�¨
ª?¤B¤ · «�ª?¨eÄ�«Å®B®B¿�¯[«1ªA«�ª�¤y±3²?¯3¤B¶ · ×?¦µ¤y±3²Å¿�­�¿?­¹¤,¿?ª�§©«�ªL§©ª�­¹±³¤B¶ · «1·S§�ª�±3¤B¯¹­3¤B®-±³§�«�ªG±3«<®�«�ÉQ°?§�ª?¤
¼Å§�¨©¨�§©ª�· «�¯¹Éq¶Î±³§©«1ª ¸

E «¬¦ ¦µ¤�¤�¾�¶1¨�¿À¶�±3¤<¨�«»®B¶1¨\­3¤�±3­�«�ªË¶1¨�¨\ª?« · ¤B­Q§�ª¥±³²?¤Ýö�­¹¤�± ¸ ÓÏ²?¤B­¹¤�­3¤-±³­�¶1¯¹¤9®B«1É<Ç?¿»±³¤ ·
¿?­3§�ª?´Q±³²?¤^¿�­3¿À¶1¨)Ã?«�¦ê¶1ªÀ¶�¨�ÄÅ­3§�­4¯3¿?¨�¤B­�Æ?¤-Í»®B¤�Ç�±Y±³²À¶Î±Y®B«�ª?®�¿?¯3¯¹¤BªC±[¤�ã�¤B®-±³­Ï· ¯3«�É ­¹±³¶�±³¤�É<¤�ªC±³­Y§©ªö9¶1¯¹¤yª�«1±Y®B«�ª�­3§ · ¤B¯3¤ ·Õ¸
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ÑsÒ[Ó6Þ m Ñ ¯ B m ëßì�íÝî ¡ ó)ë�Ô E Þ m Ñ ¯ B m ëßì�í¹í
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·q¶�­S¦6¤[¶1¯¹¤4ª?«1±\®�«�ª?­3§ · ¤B¯¹§©ª?´f±3²?¤Ï¤�ã�¤B®-±³­º«1·�®B«�ª�®B¿?¯¹¯3¤BªC±º¼�§©¨�¨©­ ¸ /�¤Ï¿?­3¤�Ñ^Ò�Ó6Þ m Ñ ¯ B m ¦Y²?¤�ª
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ðGÔ E ��ëßì�í
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ÓÏ²�¤[®B¶1¨©®�¿?¨Â¶Î±³§©«1ª,«1·�Ô E � ëßì�í�§©­�­3«�É�¤�¦Y²?¶�±:±³¯¹§©®È¼CÄ$±3« · ¤B­¹®B¯¹§©°�¤ ¸ l ¤B®B¶1¨©¨Å±³²À¶�±7¦6¤Ïª?¤�¤ · «�ª?¨eÄ
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��� ÿ)ÿ�� ¸ /�¤^ª?¤�¤ · «�ª?¨eÄq®�«�ª?­3§ · ¤B¯µ±³²?¤^®B¶1­3¤f¦Y²?¤�¯3¤�·L§©­µ¼�§©¨©¨�¤ · «1ª�ÉQ¿?¨�±3§©Ç?¨�¤[±3²?¯3¤B¶ · ­Ï°�¤B®B¶1¿?­3¤
«1·�Ç�¯3«�Ç�«�­3§e±³§�«�ª ´�¸ ¹ ¸\´a¸ m ¤-±<¶�­I±È¶�±3¤BÉ�¤BªC±9ìG²À¶'¾�¤A¶N­3¤-±��Ð«1· i Ç?¯3¤ · ¤B®�¤B­¹­3«�¯¹­ ¸ ÔÊª�­3«1É<¤
±³²?¯¹¤'¶ · ­�Æµ±3²?¤B¯¹¤Ö¶1¯¹¤L¼Å§�¨©¨�­Q«1·�·)×4±³²?¤L­3¤-±q«�·f¶1¨�¨4Ç?¯¹¤ · ¤�®B¤B­¹­3«�¯¹­<¦Y§e±³²�Ç�«1±3¤BªC±³§©¶1¨4¼�§©¨�¨©­Q«�·�· §©­
®'¶1¨�¨©¤ · ö�� ¸ ÓÏ²?¤�¯3¤�¶1¯3¤Y¶�±\¨�¤'¶1­I± ¹ ¤�¨©¤�É<¤�ª�±3­:§©ªóö�� ¸ ÔÊªV±3²?¤YÇ?¯3¤�­3¤�ª?®B¤�«1·ñ®�«�ª?®�¿?¯3¯¹¤Bª?®-Ä�Æ�«1ª?¨�Ä,±³²?¤
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¶1®B®�«�¿?ªC±³­º· «�¯6¶�¨©¨À¼�§©¨�¨©­:«1·�· ¸\ù ¤�ª?®B¤[¦6¤�²À¶'¾�¤�¯¹¤ · ¿�®B¤ · ±3²?¤[Ç?¯3«�°�¨©¤BÉÌ«�·ñ±³§�´�²C±³ª?¤�­3­º±³«,±3²À¶�±º· «�¯
­3¤BÁ�¿?¤�ªC±³§Â¶�¨�Ç�¯3«�´�¯3¶1É�­BÆ�¦Y²?§�®È²G¦µ¤s²À¶'¾�¤y­3²?«¬¦YªA¤'¶1¯¹¨©§©¤�¯ ¸
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§©ªC±³¤�¯3­3¤�®�±3§©«�ªG«1·SÑsÒ[Ó6Þ m Ñ ¯ B m «¬¾1¤B¯}ö ¸ /�¤f¦Y¯3§e±³¤s®B«1ª?®B§�­3¤B¨eÄ�ö

Ô E �¬ë%ì�íºî>xü���� kl wNPOmü ù B ä Þ¥û^Ô m
m ë�^àí¨¹ wNPO����Äü ù B ä Þ¥û^Ô m
m ë�^Êí¥su ¹¬wNPOmü Ñ^Ò�Ó6Þ m Ñ ¯ B m ë?^Êí
´�á



ÓÏ²À¶�±�§©­BÆ�·Ö®'¶1ªA°�¤y¶1­¹­3¤�¯¹±³¤ · ¶�±fì,§�·ÕÆÀ§�ªG±3²?¤yÉq¶ÎÍ»§�Éq¶1¨ ù B ä Þ¥û^Ô m
m ­3¤-±f«1· ·Ëë¸¦Y²?§©®È²G¦6¤,®'¶1¨�¨ö��Îí-Æ»±³²?¤s§©ªC±3¤B¯3­¹¤B®-±³§©«1ªA«1·�±³²�¤$Ñ^Ò[Ó6Þ m Ñ ¯ B m ­¹¤�±³­[«1· ö��y®B«�ªC±³¶1§©ª?­â· ¸
HNFÈE J�T�M ]#I�_{OyaKJ OQZ{O$Ù�RGb7]^b

/¥¤q¦Y§�¨©¨\ª?«¬¦ ±³¯3¤B¶�±Q­¹«�É�¤-ÞÊÇ?¶�±³²Ë¶�ªÀ¶1¨�ÄÅ­¹¤B­ ¸ ÔÊª�·�¶�®�±'ÆS±3²?¤B­¹¤L¶1ªÀ¶1¨eÄÅ­3¤B­Q¶1¯3¤<ÁÅ¿�§�±³¤q­3§©É�§©¨©¶1¯f±³«
¶1¨©¨ ÞÊÇÀ¶�±3²?­:¶1ª?¶1¨�ÄÅ­3¤�­B×Å²?«¬¦6¤-¾�¤�¯BÆ?¶^®�«�ª?­3¤�¯¹¾�¶�±3§�¾�¤[¶1Ç�Ç?¯3«'Í»§©É<¶�±³§�«�ª�ÉQ¿?­I±º«�¾1¤B¯¹¤B­¹±3§©É<¶�±³¤4±3²?¤ÏÃÀ«¬¦
­3¤�±3­BÆ\§©ª�­¹±³¤B¶ · «1·Y¿?ª · ¤B¯¹¤B­¹±3§©É<¶�±³§�ª?´Ö±3²?¤BÉ ¸ B ­Q°�¤�· «1¯3¤1ÆS¦µ¤�²À¯¹­¹±�Ç?¯¹«�Ç�«�­3¤�¶{­¹§©É�Ç?¨©¤�¨©§e·¸±³§�ª?´
· «�¯[±3²?¤B­¹¤�¶1ªÀ¶�¨�ÄÅ­3¤�­BÆ�¶1ª · Ç?¯¹«¬¾»§ · ¤y®B«�ª · §�±³§�«�ª?­[¿?ª · ¤�¯�¦Y²?§�®È²Ö±³²�§©­[¨©§�·¸±3§©ª?´�§�­[±3§©´�²C± ¸ /�¤s±³²?¤�ª
Ç?¯3«¬¾Å§ · ¤y¶ ·a· §�±3§©«�ªÀ¶�¨ñ¯3¿�¨©¤B­4±3«VÉq¶1¼�¤s«�¿?¯Y¨©§e·¸±³§©ª�´,±³§�´�²C± ¸

¯ «1ª?­3§ · ¤B¯[¶�±ÊÄ»Ç�§©®'¶�¨)­3¤�ÁÅ¿�¤BªC±³§©¶1¨
­3«�É�¤-ÞàÇÀ¶�±³²�· «�¯I¦4¶�¯ · ¶1ªÀ¶1¨eÄ»­¹§©­�ö
§�ª
ë�­³íwî pNPOmQYSPU?WTX[Z\X$] «�¿�±�ë?^Êí

«�¿»±�ë�­³í î ë õ1ó % ò�ó¹íBë §©ª)ëßì�í3íÕ´�¤Bª
ë%ì�í
Ñf°?­¹¤B¯I¾�¤^±³²À¶Î±Y¶ · ¶�±³¶�ÃÀ«¬¦Û«�°ÅÜ¹¤�®�±Y§©­µ´�¤Bª�¤B¯³¶Î±³¤ · §e·;§�±4¶1Ç?Ç�¤'¶1¯¹­Ï¶1¨©«1ª?´YÜ¹¿?­I±Ï«�ª?¤^Ç?¶�±³²)Æ»°?¿�±

ÉQ¿?­¹±[°�¤s¼Å§�¨©¨�¤ · «�ªA¶1¨�¨ñÇÀ¶�±3²?­BÆå°�¤B®B¶1¿?­3¤s±³²�¤yÉ�¤B¯¹´�¤^«�Ç�¤B¯3¶�±³«�¯Ï§�­Ï¿?ª?§�«�ª ¸
ÔÊªL«�¯ · ¤B¯µ±³«�¨©§e·¸±µ±3²?§©­6¶1ªÀ¶1¨eÄÅ­3§©­µ±³«$±3²?¤^®B«�ª�®B¿?¯¹¯3¤BªC±Y®B¶1­3¤�Æ?¦6¤^ª?¤�¤ · ±³«$®B«�ª?­¹§ · ¤�¯4±³²?¤�¤�ã�¤B®�±

«1·7Ç�«�­¹­3§©°�¨©¤^§©ªC±3¤B¯3¨�¤'¶'¾Å§©ª?´1­ ¸ h «�§�ª?´�­3«�¨©¤B¶ · ­4±³«�±3²?¤^· «�¨©¨�«�¦Y§�ª?´Q¨�§�·¸±³¤ · ¯3¿?¨�¤B­�ö
Ô E ë�­³í î ë õ NP_ % õ Na` %�b+b+b+% õ Ned í NV_Äfhghghg$f NedRi\j ó
kl pNPOmQYSPU?WTX[Z\X$] ÑsÒ[Ó,ë�^Êíon pNar ó Ñ^Ò�Óyë�^àítsu

Ñ^Ò�Óyë�­³í î ëßòCó % õ�ó¹íBë Ô E ë%ìÎí¹í
ÓÏ²�¤,­3¶1É<¤^¯¹¿?¨©¤�­Y®'¶1ªG°�¤s­¹Ç�¤�®B§Â¶�¨©§Pv�¤ · · «�¯Ï°�§�±3¾1¤B®-±³«�¯[¶1ªÀ¶�¨�ÄÅ­3¤�­�¶�­Y· «1¨©¨©«¬¦Y­�ö

Ô E ë�­³íwî xNPOmQYSPU?WTX[Z\X$] Ñ^Ò[Óyë�^Êí;ð wNar ó Ñ^Ò�Óyë�^àí
ð xN{i\j ó ´�¤Bª�ë?^Êí
Ñ^Ò�Óyë�­³í î ë�Ô E ë%ì�í;ïY¼�§©¨�¨%ëßì�í3í;ðA´1¤Bª
ë%ìÎí

B ­�¤uÍ�Ç�¤B®-±³¤ · Æ�¦µ¤,Ç�¯3« · ¿?®B¤,®B«�ª�®B¿?¯¹¯3¤BªC±�´�¤Bª « ­�¶�±�¤-¾�¤�¯¹ÄGÇ�«1§©ªC±'Æå¯3¤-ÃÀ¤B®-±³§�ª?´<Ç�«�­¹­3§©°�¨©¤s¤-Í»¤-Þ
®B¿�±3§©«�ª?­ ¸ B ±Ê¦Y§�­¹±�§©­Y±³²?¤y¿?­¹¤$«1·S±3²?¤y§©ªC±³¤�¯3­3¤�®�±3§©«�ªA«�Ç�¤�¯³¶�±3«�¯ 5 ±3²À¶�±�§©­BÆÀ±³¶1¼�§©ª?´V±³²?¤,´�¯3¤B¶�±³¤�­¹±
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¨©«¬¦6¤�¯Y°�«�¿�ª ·q5 · «1¯Ï®B«�ÉQ°�§©ª?§�ª?´�§©ª�· «1¯3É<¶�±³§�«�ª<· ¯¹«�É ®�«�ª?®B¿�¯3¯3¤�ªC±�±3²?¯3¤B¶ · ­ ¸ /�¤s¶1¯3´�¿�¤s· «1¯4±³²?¤
­3«�¿?ª · ª?¤B­¹­�«1·�±³²�¤B­3¤y¯3¿�¨©¤B­ ¸ ÔÊªA´1¤Bª?¤�¯³¶1¨%Æ�±³²?¤-ÄG¶1¯3¤^ª�«1±Y±³§©´1²�± ¸
��� ÿå=:ÿ��'ý þ¬ý�ÿ�ü����VÛ������ � �z 6 �� !� � �Y� 6u��� � ��
 � 6ó� 	 
H� 	 ��7¬�G� ���,� �  �4�$�C�,� � ���-��6�6 � �!���4���4�e��� 	 ��46 � � � ��� � <
��� ÿ)ÿ�� ¸ Ñfª?®�¤[¶1´C¶1§�ª)Æ1¦µ¤ÏÇ?¯3«Å®B¤�¤ · °�ÄQ«1ãñ¤�¯3§�ª?´s¶1ª�¶1¯3´1¿?É<¤�ªC±:°À¶1­¹¤ · «�ª�±³²?¤Ï­I±³¯3¿�®�±³¿�¯3¤Y«1·�±³²?¤
Ç?¨Â¶1¿�­3§©°�¨©¤Y¤-Í»¤B®�¿�±³§�«�ª9­¹¤BÁ�¿?¤Bª�®B¤B­�Æ?¦Y²?§©®È²q§©­º®B«�É�Ç?¨©¤-±³¤�¨�Ä · ¤-±³¤B¯¹É<§�ª?¤ · °CÄ�±3²?¤f¶�¯3¯3«¬¦ ¯¹¤B¨©¶�±³§�«�ª?­
¶1­3­¹¤B¯¹±3¤ ·Õ¸� � @ � þ£µ¥@Åü�þ{ÿ�� |�~ ý�� �Bÿ � ü � /é²?¤�ª¥±³²?¤<¯3¤�¨Â¶�±3§©«�ª o |�~�ìq²?«�¨ · ­BÆ�Ç?¨Â¶�¿?­3§�°?¨©¤V¤-Í»¤�®B¿�±3§©«�ª?­
®B«�ªC±È¶�§©ªAì$¶1ª ·�o ì ¸ Ñfª?®B¤y¶1´C¶�§©ª)Æ�¦µ¤s­3¤-±�¿?Ç�-[îD¦ NPORQTSPU?WTX�Z ó ] Ñ^Ò�Ó,ë?^Êí ¸ B ±�ìy¦µ¤s¤�¾�¶1¨�¿À¶�±³¤�Æ

Ô E ëßì�í:î�-�n ¡+¢ ë$-'í
ÓÏ²?¤,°�«�¿?ª · -�n�õ ¢ ëßò ¢ ë9-'í3í®.æõ ¢ ë$-'í4§©­Ï®�¨©¤'¶�¯B×�±3²?§©­Ï´�¿?¶1¯³¶1ªC±3¤B¤B­[­3«1¿?ª · ª?¤�­3­ ¸

ù ¤Bª?®�¤1ÆÀ±³²�¤y®�«�¯3¯¹¤B®-±�±3¯3¤'¶Î±³É�¤BªC±Ï· «�¯®|�~1ÞÊ¯¹¤B¨Â¶Î±³¤ · ­I±È¶�±3¤BÉ�¤BªC±³­Y§©­4±3«q¶ ·�· ±³²?¤s´�¤�ªA­¹¤�± ¸� � @ � þ£µ¥@Åü�þ�ÿ�� i ý��
�Bÿ � üo� m ¤�±[ì� Y¶1ª · ì³Þº²À¶'¾�¤y¶$®�«�É�É<«�ªsÜ¹«�§©ª9­¹¿?®B®�¤B­¹­3«�¯}ã�ë�­3«Q±3²À¶�±
ì! i ãuôÈì4Þ i ã¹í ¸®¯ ¨�¤'¶1¯¹¨�Ä�ÑsÒ[Óyëßì� -íonAÑ^Ò�Óyë%ì³Þ¹í4§©­Y¶V­3«�¿?ª · ¶1Ç�Ç?¯3«'Í»§©É<¶�±³§�«�ª�«1·�Ô E ë?ã¹íuÆÀ°?¿�±
¦6¤s¦4¶�ª�±Y±3«�Ç�¯3«¬¾�¤s±³²À¶Î±�§e±Ï§©­Ï­¹«�¿?ª · ±³«�±È¶�¼1¤,Ñ^Ò�Ó,ëßì� uío¤AÑ^Ò[Óyëßì³Þ¹í ¸

/�¤9¯¹¤B¿?­¹¤9±³²?¤q¶1¯3´�¿�É<¤�ª�±,· ¯3«�É ±3²?¤�¶1¨�¨eÞÊÇ?¶�±³²?­s®B¶1­3¤ ¸:¯ «�ª?­3§ · ¤B¯Q¶1ªCÄ¥¤�¨©¤BÉ�¤BªC±2-q«�·Ï±³²?¤· «�É<¶1§©ª�°�¤�±Ê¦µ¤B¤�ªÖ±³²?¤s§�ª�±3¤B¯¹­3¤B®-±³§�«�ªG¶1ª · ±³²?¤s¿?ª?§�«�ª)ö
MNar ó Ñ^Ò�Ó,ë�^àí�"8-#" pNar ó Ñ^Ò�Ó,ë?^Êí

/¥¤s®B¨©¶1§©É ±³²?¶�±�¶1ªCÄ�­3¿?®È²­-^§�­Y¶�­¹«�¿?ª · ¤B­I±³§©É<¶�±3¤f· «�¯ÏÔ E ë%ìÎí ¸
¯ «1ª?­3§ · ¤B¯�­3«�É�¤L­3¿?®È²5- ¸ Ôà±<§©­�°�¤B¨©«¬¦ ¤�¾�¤�¯¹Ä�«�ª?¤G«1·�±³²?¤AÑ^Ò�Ó,ë�^àí « ­q¶�ª · ¶�°�«¬¾�¤G­3«1É<¤

ÑsÒ[Ó,ëV°Åí ¸ ÓÏ²?§©­Y®B«1¯3¯3¤�­3Ç�«�ª · ­[±³«<­3«�É�¤s¼Å§�¨©¨)§�ª,° « ­[±3²?¯3¤B¶ · ¦Y²�§©®È²Ö­¹¿?¯¹¾Å§e¾�¤B­�®B«�ª�®B¿?¯¹¯3¤BªC±�´�¤Bª?­
±³«$¯¹¤'¶1®È²�±³²?¤:Ü¹«�§©ªVª?« · ¤ ¸ºä §©ª?®�¤�¼�§�¨©¨©­ · «$ª?«1±µÇ?¯¹«�ÇÀ¶1´C¶Î±³¤Ï±³«,®B«�ª?®�¿?¯3¯¹¤BªC±6±3²?¯3¤B¶ · ­�Æ»±È¶�¼Å§�ª?´s±³²?¤
¿?ª?§©«1ª�§�­,®�¨©¤'¶�¯3¨�Ä{­3¿?°�«�Ç�±3§©É<¶1¨ ¸ÝE «¬¦sÆ¨° · ¤�²Àª?§e±³¤B¨eÄN«Å®B®B¿�¯3­$°�¤�· «1¯3¤qìCÆ�°N¶1­3­¹¤B¯I±³­$­¹«�É�¤�±³²�§©ª?´

´ ¹



¨©¤B­¹­�±³²?¶1ª)-�Æ)¶1ª · ª?«9®�«�ª?®B¿�¯3¯3¤�ªC±^±³²?¯¹¤'¶ · ´�¤�ª?­f­¹«�É<¤-±³²?§�ª?´9¶�°�«¬¾�¤2- ¸fù ¤Bª�®B¤$¦µ¤�®'¶1ª{¶1­3­¹¤B¯¹±
±³²À¶�±Ï±3²?¤s¤-Í�¶1®-±f¶1ª�­¹¦µ¤B¯�¶�±�ì,§©­Y¶Î±YÉ<«�­I±®- ¸

ä §©ª?®�¤s±3²?§©­Y¶�Ç?Ç?¨©§�¤B­4· «�¯Y¶�¨©¨)­¹¿?®È²�-�Æ�¦µ¤,®B¶1ªG­3«�¿?ª · ¨�Ä · ¤B®B¨©¶1¯3¤
Ô E ë%ì�íºî MNar ó Ñ^Ò�Óyë?^Êí n pNPORQTSVU�WYX[Z\Na] Ñ^Ò�Óyë�^àí

� @�µ ���£¶ �o�VÛ��V� /é²?¤BªN¦µ¤QÇ?¯¹«�¾1¤ · ±³²À¶Î±�±³²�¤Q¯3¿?¨�¤,· «�¯#|[~9¦6¶1­^­¹«�¿?ª · Æ�¦6¤�¤�­¹±È¶�°?¨©§�­3²?¤ · ±³²?¤
°�«�¿�ª · Æ

-�n�õ ¢ ë%ò ¢ ë$-'í3í�. õ ¢ ë$-'í
ÓÏ²?¤f¯3¤-¾�¤�¯3­3¤^°�«�¿?ª · · «�¨©¨�«¬¦Y­º¤�§�±3²?¤B¯µ§�·ñ¦µ¤f¤�­¹±È¶�°?¨©§�­3²<±3²?¤�±3¤B®È²?ª?§�®'¶1¨�®B«1ª · §�±3§©«�ª�¤Bª�­3¿?¯¹§©ª?´$±3²À¶�±
´�¤Bª�¹A¼�§©¨�¨åîDº?ÆÀ«�¯Ï°CÄG¶ · §©¯¹¤B®�±YÇ�¯3«Å«1·�· «1¯[­¹«�É�¤y­¹Ç�¤�®B§±²À®y¶1ªÀ¶1¨eÄ»­¹§©­ ¸ Ôà·�±³²?¤s¯¹¤�¾�¤�¯3­¹¤$°�«�¿?ª · §©­
¤B­¹±³¶1°?¨�§©­3²�¤ · Æ?±3²?¤BªG«�¿?¯Ï¯¹¿?¨©¤^· «�¯®|�~�§©­Y¶1¨�­3«�±³§�´�²C± ¸$
%¨� µ¥=�> @.ÿ�� � ü
ÿ�ü'&¹þ�ý?¾�¿�þ >%ý?�ßþ�ý�üo¾ ¯ «�ª�­3§ · ¤B¯<±3²?¤Ö¾�¶1¯¹§Â¶1ªC±9«�·^®B«�ª�­¹±È¶�ª�±LÇ�¯3«�ÇÀ¶�´C¶�±³§�«�ª
¦Y²?¤B¯¹¤<±³²�¤�É�¤B¯¹´�¤V«�Ç�¤B¯³¶Î±³«�¯s®B«1ÉQ°?§©ª�¤B­^±³²?¤VÇ�«�­3­¹§©°?¨�¤V®B«�ª?­I±È¶1ªC±3­,«�ª�¤'¶1®È²�°?¯³¶�ª?®È² ¸ LÀ«�¯^§�ª»Þ
­¹±È¶�ª?®B¤�Æ»§e· ÷»ë o ô À íHú�§©­:Ç?¯¹«�ÇÀ¶1´�¶�±³¤ · «�ª�«�ª?¤[°?¯3¶1ª?®È²)Æ»¶1ª · ÷»ë o ô c íHú�§©­\Ç?¯3«1ÇÀ¶1´C¶�±3¤ · «�ª<¶1ª?«1±3²?¤B¯
°?¯³¶1ª�®È²)ÆÀ±³²?¤�ªÖ¶�±Ï±3²?¤sÉ<¤�¯3´�¤^Ç�«�§�ª�±BÆ�÷»ë o ô À í-ô�ë o ô c í�ú,¦µ«�¿?¨ · °�¤y¶1­3­¹¤B¯I±³¤ ·�¸

ÓÏ²�¤L·�¶�®�±�±³²?¶�±V«�¿?¯�¨�§�·¸±³§�ª?´Ö§�­�ª?«1±Q±3§©´�²C±V§�­Q§©¨�¨©¿?­I±³¯³¶Î±³¤ · °�Ä¥±³²?¤LÇ?¯¹«�´�¯³¶�Éw· ¯3¶1´�É�¤BªC±V§©ª²À´�¿?¯¹¤ ´�¸ ¹ ¸ ÔÊª?­¹Ç�¤�®�±3§©«�ª9«�·)±³²?¤Y· ¯³¶�´�É<¤�ªC±6­¹²?«¬¦Y­6±³²À¶Î±µ¦µ¤�ª?¤�¤ · ª?«�±4¶1­¹­3¤�¯¹±së o ô d í\¶�±º±³²?¤:Ü¹«�§©ª
ª?« · ¤1Æ�°?¿�±µ§�±\§�­ºª�«1±º¤B¨©§�É<§�ªÀ¶�±3¤ · °CÄ�±³²�¤�§�ª�±3¤B¯¹­3¤B®-±³§�«�ª)Æ�°�¤�®'¶1¿�­3¤[§�±\´�¤-±³­º¯3¤B´1¤Bª?¤�¯³¶�±3¤ · «1ª<°�«1±³²
±³²?¯¹¤'¶ · ­ ¸
Á�Â)(}ÂtÅ ÆÈÇtÉ�Ê�Ë!ÌzÍ�ÎÏÎ�ÐHÑ�Ò»Ó�ÇÄËÏÔ�Í�Õ�Ë�Ñ�Ò�ÎÏÑ+* Í�Ø4ÙzÖ�Ë�ÊzÎªÖFÌzÖF×ßÚ#Î�Í�Î
/¥¤µª?«¬¦j¯3¤B­I±³¯¹§©®�±7«�¿?¯7¶�±3±3¤BªC±³§�«�ª,±3«f¶1ªÀ¶�¨�ÄÅ­3¤�­�¦Y²?§�®È²Q«�Ç�¤B¯³¶Î±³¤6«1ªQÇ�«¬¦µ¤B¯¹­3¤�±3­ ¸ Ñfª?®�¤4¶1´C¶�§©ª)Æ�¦6¤
¶1­3­¹¿?É<¤\±³²?¶�±;±³²?¤\ÃÀ«¬¦¥· ¿�ª?®�±3§©«�ª?­�¶1¯¹¤\«1·�±3²?¤:· «�¯3Éêõ1ó�ë$-'í:î�-4ð�´1¤Bª
ë%ìÎí;¶1ª · òCó�ë$-'í:î�-�ï�¼Å§�¨©¨ ë%ì�í ¸
/¥¤y¶1¨�­3« · «Vª?«1±[®B«1ª?­3§ · ¤B¯Y­3¤�¨�·ÂÞàÇÀ¶1¯³¶�¨©¨©¤�¨�­I±È¶�±3¤BÉ�¤BªC±³­ ¸
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x=1 x=1

x=2 x=4
OUT={(x,1),(x,2),
      {x,4)}

IN={(x,1), (x,4)}
OUT={(x,1),{x,4)}

IN={(x,1), (x,4)}

OUT={(x,1),(x,2)}
IN={(x,1), (x,2)}

OUT={(x,1),(x,2),
      {x,4)}

IN={(x,1), (x,2)}

IN={(x,1),(x,2),(x,4)}

L�§©´�¿?¯¹¤ ´�¸ ¹ ö k Í?¶�É<Ç?¨�¤^­3²?«¬¦Y§�ª?´�±³²À¶�±[«�¿�¯ÏªÀ¶1§�¾1¤s¨©§�·¸±3§©ª?´,§©­Yª?«1±Ï±3§©´�²C±

B ­A§�ªÛ±3²?¤�¶1¨©¨ ÞÊÇÀ¶Î±³²?­�®B¶1­3¤�Æf¦6¤�®B¨©¶1§©É ±³²À¶�±G§e·,ÃÀ«¬¦ «1°ÅÜ¹¤B®-±³­A¶1¨©­¹« ®B¶1¯3¯IÄ §©ª�· «1¯3É<¶�±³§�«�ª· §©­I±³§©ª�´�¿?§©­¹²?§©ª�´Ë§ · ¤�ª�±3§©®B¶1¨f´�¤�ª?­A§�ª · §�ã�¤B¯3¤�ªC±G±3²?¯3¤B¶ · ­�Æf±³²?¤�ª.±³²�¤�­¹§�±3¿À¶�±³§�«�ªé§©ª ±³²�¤:²À´1¿?¯3¤
®'¶1ª?ª�«1±�¶1¯¹§©­¹¤1Æ4¶�ª · ±³§�´�²C±³ª?¤�­3­�¦6«�¿�¨ · ²�«�¨ ·Õ¸Ûä §©É�§©¨Â¶�¯3¨�Ä1Æ:§�·�¼Å§�¨©¨�­V¶1¯3¤Aª?«1±<­3²À¶1¯¹¤ · °�¤�±Ê¦µ¤B¤�ª
±³²?¯¹¤'¶ · ­�ÆÀ±³§©´1²�±3ª?¤B­¹­[¶1¨©­¹«�²?«�¨ · ­ ¸
��� ÿå=:ÿ��'ý þ¬ý�ÿ�ü����VÛ��VÛ&Ü ��6A6u��� � 
 � 6[i 	 �2� 	 7�������� � �qo |�~ n 1 é�	 �$� ë o í�¹ é�	 �$� ë n íSîDº <
��� ÿ)ÿ�� ¸ m ¤-±6­¹«�É<¤Y¤�¨©¤BÉ�¤BªC±o·q°�¤[¼Å§�¨©¨�¤ · ¶�±6¶y­I±È¶�±3¤BÉ�¤BªC±�ãu×»°CÄ�¶1­¹­3¿?É�Ç�±³§�«�ª)Æ�§�±\®B¶1ªq°�¤[¼Å§�¨©¨�¤ ·
ª?«¬¦Y²?¤B¯¹¤�¤�¨©­3¤Y§�ªV±3²?¤[­3¤�±º«1·�®B«1ª?®B¿?¯¹¯3¤�ª�±µ­¹±³¶�±³¤�É<¤�ªC±³­ ¸ Ôà·�·q§�­:´�¤Bª�¤B¯³¶Î±³¤ · ¶�±\­3«1É<¤Y®B«1ª?®B¿?¯¹¯3¤�ª�±^2|�~ÈãuÆ:±³²�¤Bªj±³²?¤�¼�§©¨�¨6«1·F· · «Å¤B­Vª?«1±Q²À¶'¾�¤A¶1ªCÄ�¤�ã�¤B®-±'×4±3²?§©­Q§�­�²À¶1ª · ¨©¤ · °CÄ�±3²?¤�|[~�¯¹¿?¨©¤�­ ¸
Ñf±3²?¤B¯I¦Y§©­¹¤1Æ?±³²�¤^¿?­3¿À¶�¨)­3¤�ÁÅ¿�¤BªC±³§©¶1¨;¯3¿?¨�¤B­Ï®�«�¯3¯¹¤B®�±3¨�Äq²À¶1ª · ¨�¤�±³²�¤^¼Å§�¨©¨�«1·�·L«�ª�ã « ­4±3²?¯3¤B¶ · ¦Y§�±³²
¯3¤B­¹Ç�¤�®�±f±3«q§�ª�±3¤B¯I· ¤B¯3§�ª?´�´�¤Bª?­�Æñ¤�ª?­3¿?¯¹§©ª?´<±³²?¤,®B«�¯¹¯3¤B®-±f¯¹¤B­3¿�¨�±�²?«�¨ · ­�¶�±[±³²�¤$Ç?¯¹¤ · ¤�®B¤B­¹­3«�¯f±3«�ì ¸
Ó7¶1¼�§�ª?´{¶1ª�§©ªC±³¤�¯3­¹¤B®�±3§©«�ª¥¶�±QìqÇ?¯3«�Ç?¶1´C¶�±3¤B­,±3²?¤�¼Å§�¨©¨:«1·�·¥±³«{ìq¤-Í�¶1®-±³¨�Ä�¦Y²?¤�ªË¶1¨�¨ºÇ�¨Â¶1¿?­¹§©°?¨�¤
­3¤BÁ�¿?¤�ª?®B¤�­f¼�§©¨�¨�· ¸
��� ÿå=:ÿ��'ý þ¬ý�ÿ�ü����VÛ��a� Ü ��6A6u��� � 
 � 6[i 	 �2� 	 7�������� � �qo |�~ n 1 7 � � ë o í�¹ 7 � � ë n íSîDº <
��� ÿ)ÿ�� ¸ ÓÏ²�§©­9Ç?¯¹«»«�·,É�§©¯¹¯3«�¯¹­�±3²?¤{«�ª�¤Ö· ¯3«�É ±³²�¤�¶1¨©¨ ÞÊÇÀ¶�±3²?­�®'¶1­¹¤Ö¦Y²?¤Bªé¦µ¤N§©ª?­¹§©­¹±3¤ · ±3²À¶�±
¼Å§�¨©¨\­3¤-±³­Q°�¤ · §©­ Ü¹«1§©ªC±$«1ª�®B«�ª�®B¿?¯¹¯3¤BªC±�ª�« · ¤�­ ¸ m ¤-±�·Ë°�¤q´�¤�ª?¤B¯3¶�±³¤ · ¶�±,­3«�É�¤q­I±È¶�±3¤BÉ�¤BªC±
ã ¸
/¥¤L¶1­¹­3¿?É�¤9±³²?¶�±�±³²?¤�¯3¤L¶1¯¹¤�ª?«N´�¤�ª?­V«1·F· «1ªj¶1ªCÄË®B«�ª�®B¿?¯¹¯3¤BªC±V±³²�¯3¤'¶ · ­ ¸ B ªCÄË¼�§©¨�¨©­$«�·�·
®B«�ª?®�¿?¯3¯¹¤BªC±Ï±³«�ãµ²?¶¬¾1¤fª?«�¤-ãñ¤�®�±'Æ»°�¤�®'¶1¿�­3¤f±³²�¤�Ä9²?¶¬¾1¤fª?«�«�¯ · ¤B¯¹§©ª?´y¦Y§�±3²9¯3¤�­3Ç�¤B®�±Ï±3«$±³²�¤f´�¤Bª

´4´



¶�±�ãu×Å«�ª?¨eÄV¼�§©¨©¨�­:§©ªóã « ­º±³²?¯¹¤'¶ · ®B«�¿�¨ · ®'¶1¿?­¹¤�·<±³«$°�¤[¯3¤BÉ�«¬¾�¤ · · ¯3«�ÉpÃ?«�¦æ­3¤�±3­ ¸µä ¿?®È²q¼Å§�¨©¨�­\¶1¯3¤
®B«�¯¹¯3¤B®-±³¨eÄV²À¶1ª · ¨�¤ · °CÄV±³²�¤�­¹¤BÁ�¿?¤BªC±3§Â¶1¨�¯3¿?¨�¤B­\· «�¯Kã « ­º±³²?¯¹¤'¶ · öS¶,¼�§©¨�¨?±È¶1¼�¤B­4¤-ãñ¤�®�±Ï¶Î±Ïì�¤uÍ?¶�®�±³¨eÄ
¦Y²?¤BªL±³²?¤�¯3¤y¶1¯¹¤^ª?«V®B«�ª?®�¿?¯3¯¹¤BªC±�´�¤Bª?­Y«1·�·;Æ?¶1­Y¨©«�ª?´V¶�­4±³²?¤^¼�§©¨�¨ñ«1·�·G§©­4Ç�¯3«�ÇÀ¶�´C¶�±³¤ · ±³«<ìy°CÄ
±³²?¤s­3¤�Á�¿?¤BªC±³§©¶1¨
¯3¿?¨�¤B­ ¸

ä §©ª?®�¤�±3²?¤B¯¹¤q§©­y¶L®B«�¿�ª�±3¤B¯¹¤-Í�¶1É�Ç?¨©¤�­3²?«¬¦Y§�ª?´A±3²À¶�±,«�¿?¯s­3§�É<Ç?¨�¤�¨©§e·¸±³§©ª�´�§©­sª?«1±y±³§�´�²C±'Æ;¦6¤
¦Y§©¨©¨�²À¶'¾�¤s±³«V§©É�Ç?¯¹«�¾1¤^±³²?¤s¯3¿�¨©¤B­Ï§�ªL«�¯ · ¤�¯Ï±³«V´�¤�±�¶Q±³§�´�²C±Y¨©§e·¸±³§©ª�´ ¸

ÓÏ²�§©­µ±3§©É�¤1Æ�§�±º§�­µª?¤�®B¤�­3­³¶�¯¹Äq±3«,±3¯³¶1®È¼V«�ª?¨eÄ�±³²?¯¹¤'¶ · ­6«�ªq¦Y²�§©®È²q´1¤Bª?­4«Å®B®�¿?¯B×�±³²�¤B­3¤f¶1¯3¤[±³²?¤
«�ª?¤B­\±³²?¶�±6®B¶1ª9¶Îãñ¤�®�±º±³²?¤[¯3¤�­3¿?¨e±6¶Î±6¶ i ª?« · ¤ ¸ Ó�« · «$­¹«?ÆC¦6¤�¯3¤�¿?­3¤[±³²?¤'ömõY­3¤-±³­µ§©ªC±³¯¹« · ¿�®B¤ ·
· «�¯�¶1¨©¨ ÞÊÇÀ¶�±3²?­�¶1ª?¶1¨�ÄÅ­3§�­V§©ª�­3¤B®-±³§�«�ª ´a¸ ¹ ¸ed Æº¦Y²?§©®È²�±³¯³¶�®È¼Ë­3¤�±3­q«1·�­¹±³¶�±³¤�É<¤�ªC±³­q°�¤B¨�«�ª?´�§�ª?´{±³«
¾1¶�¯3§©«1¿?­4±³²?¯¹¤'¶ · ­ ¸ºù «¬¦µ¤�¾�¤�¯BÆ�ª?«¬¦ê¦µ¤,®�«�É�Ç?¿�±³¤^¦Y²?¤-±³²?¤�¯�«1¯Ïª?«1±[¶�±³²?¯¹¤'¶ · ²À¶1­[¶1ªCÄL´�¤�ª ¸

ù B ä Þ ½skFE ë?^�õ¬í\î xNPOcü�ý ´�¤�ª
ë�^àí
/�¤�¶1¨©­¹«y®�«�É�Ç?¿�±³¤Y¨�«»®B¶1¨?­3¤-±³­�Æ�§©´1ª?«�¯3§�ª?´f±³²�¤[¤-ãñ¤�®�±µ«1·)®�«�ª?®�¿?¯3¯¹¤BªC±6±3²?¯3¤B¶ · ­BÆ�· «�¯\¶1¨�¨?ª?« · ¤B­

§©ªóö ¸ ÔÊª?§�±3§Â¶1¨Å¾�¶1¨©¿?¤�­:· «�¯\¤'¶1®È²<«1·�±3²?¤[Ô E Þ m Ñ ¯ B m ­3¤�±3­µ­¹²?«�¿?¨ · °�¤�,Vö�¦6¤�¶1­3­¹¿?É�¤[±3²À¶�±:±³²�¤B¯3¤
¶1¯3¤sª?«V¼�§©¨�¨©­4§�ªL±3²?¤sÇÀ¶1­I± ¸

Ô E Þ m Ñ ¯ B m ë%ìÎíÝî kl xNPORQTSPU?WTX�Z ó ] Ñ^Ò�Ó6Þ m Ñ ¯ B m ë%ì�í;ð wNar ó Ñ^Ò�Ó6Þ m Ñ ¯ B m ë?^Êí
ð xN{i\j ó f N�ÿOmü ´�¤�ª
ë�^àí-�D¹ Ô E
� ë%ìÎí

Ñ^Ò�Ó6Þ m Ñ ¯ B m ë%ìÎíÝî ¡ ó-ë�Ô E Þ m Ñ ¯ B m ë%ì�í3í
ÓÏ²�¤B­3¤V¶�¨©¨©«¬¦ ¿�­�±³«9®�«�ª?­I±³¯3¿�®�±^Ô E�� ­3¤�±3­ ¸ LÀ«�¯�¤'¶1®È²�·N§�ªÖ±³²�¤ · «�É<¶1§�ª)Æ�¦µ¤Q®�«�ª?­3§ · ¤B¯�±³²?¤

Éq¶ÎÍ»§�Éq¶1¨ñ­3¤�±#ö��$«1· ¯ L ½ ª?« · ¤B­[«�ªA¦Y²�§©®È² ù B ä Þ ½ykFE ëe·�í4²?«�¨ · ­ ¸ ÓÏ²�¤Bª)Æ�§�·\ìy²À¶1­�É$¿?¨�±3§©Ç?¨�¤
i Ç?¯3¤ · ¤B®�¤B­¹­3«�¯¹­BÆ;¦6¤,­³¶'Ä@·ôò�Ô E �¬ë%ì�í[§�ã�·:ò � NPOmü/. Ñ^Ò[Ó6Þ m Ñ ¯ B m ë�^àí ¸fù ¤Bª?®�¤$±³²�¤$Ô E ��­3¤�±
±³¯³¶�®È¼Å­[­¹±³¶�±³¤�É<¤�ªC±³­Y¦Y²?§©®È²GÉQ¿?­I±�°�¤s¨©¤-±Ï±³²?¯¹«�¿?´�²)×�§©ªLÇÀ¶1¯I±³§©®�¿?¨Â¶�¯BÆ»±3²?¤s¤B¨�¤BÉ�¤BªC±³­Ï¦Y²?§�®È²Ö²À¶'¾�¤
°�¤�¤BªË¼�§©¨�¨©¤ · «�ªË¶1ªCÄ�±³²?¯¹¤'¶ · ¶�ª · ª?«1±$¯3¤B´1¤Bª?¤�¯³¶�±3¤ · ¶1¯3¤<ª?«1±�¨�¤�±y±³²?¯¹«�¿?´�² ¸ B · «�¯¹ÉQ¿?¨Â¶L· «�¯
Ô E � ëßì�í6§�­

Ô E ��ë%ì�í:î xü����10 wNPOmü ù B ä Þ ½skFE ë�^àí¨¹¬wN�ÿOmü ù B ä Þ ½sk�E ë�^àí � ¹¬wNPOmü ÑsÒ[Ó6Þ m Ñ ¯ B m ë�^àí
´�À



/�¤s®'¶1ªGÇ?¯¹«�Ç�«1­3¤^±³²?¤^· «�¨�¨©«¬¦Y§©ª�´Q§©É�Ç?¯3«¬¾1¤ · ¯3¿?¨�¤B­Ï· «�¯Ï¨�§�·¸±³§�ª?´Q­¹«�É<¤uÞÊÇÀ¶Î±³²G¶1ªÀ¶1¨eÄÅ­3¤B­ ¸
Ô E ëßì�íÝî kl xNPOmQYSPU?WTX[Z ó ] ÑsÒ[Ó,ë�^Êí;ð5wNar ó Ñ^Ò�Óyë�^àí;ð3xN{i\j ó ´�¤Bª
ë?^Êí¥su ¹ Ô E � ëßì�í

ÑsÒ[Óyëßì�íÝî ë�Ô E ëßì�í;ïÏ¼Å§�¨©¨%ëßì�í¹í;ðG´�¤�ª�ëßì�í

��� ÿå=:ÿ��'ý þ¬ý�ÿ�ü����VÛ����32 � 6��4�$� ì *¨�$� � 
�� � ë%ì�í � � � �'� � �!��� 	 �ð�?� � 6 � �-���e� �54 ��� 	 � �Y�#4 � � ë��4� �Ï�4� 	 ��7�?� � � � �¬
u������� 	�� � � ë � 6
�4�$�  �±�1�C� 	64 � � � ��7 � � ��� � ���4� � �46 � � � ��� � � � ��� �98 � �2� �4� 	 �!� � 6³� � ����?� ��� � 	 �$�­�$� � ��� 	 ë � 
�� ëßì�í � � �¸�m<
��� ÿ)ÿ�� ¸ m ¤-±fìy°�¤y¶V­¹±È¶Î±³¤BÉ�¤BªC±[¦Y§�±3²GÉ$¿?¨�±3§©Ç?¨�¤ i Ç�¯3¤ · ¤B®B¤�­3­¹«�¯3­ ¸ B ­3­¹¿?É�¤}· ùò{Ô E �¬ë%ì�í ¸ /¥¤
¦Y§©¨©¨;­¹²?«¬¦Ð±³²À¶�±[±³²�¤B¯3¤,§©­[ª?«9Ç?¨©¶1¿?­¹§©°?¨�¤y¤uÍ»¤B®B¿»±³§©«1ª{¯3¤B¶1®È²?§©ª�´�ì$· «�¯Y¦Y²?§©®È²Ö±3²?¤$¤-¾�¶1¨©¿À¶Î±³§©«1ªA«1·¡ ®B«1ª�±³¶1§©ª�­�· ¸'E «¬¦sÆ�¦6¤Q²?¶¬¾1¤$±³²�¤$­3¤-± ù B ä Þ ½ykFE «�·:Ç?¯3¤ · ¤B®�¤B­¹­3«�¯¹­f¦Y§�±³²Ö¶q´�¤�ª{«1·�· ¸ Ñf¿?¯
¶1­3­¹¿?É<Ç»±³§©«1ª:· ùò�Ô E
� ë%ì�í�§�É<Ç�¨©§©¤�­$±³²?¶�±A· ùòpÑ^Ò�Ó6Þ m Ñ ¯ B m ë?^ÊíQ«�ª�¤'¶1®È²�±³²?¯¹¤'¶ · ¦Y²?¤B¯¹¤@·
É<§�´�²C±s²À¶'¾�¤q°�¤B¤�ª¥´�¤�ª?¤B¯3¶�±³¤ · ös±³²?¤�¯3¤�§©­y¶G¼�§�¨©¨S«1· ·�¦Y²�¤Bª?¤-¾�¤B¯,±³²?¤�¯3¤�§©­y¶G´1¤Bª ¸,E «1±3¤V±3²À¶�±
«1±³²?¤�¯º±3²?¯3¤B¶ · ­�Æ»ª?«�±µ°�¤B§�ª?´y§©ª ù B ä Þ ½skFE Æ�¦Y§©¨©¨�ª?«1±º®B«�ªC±3¯3§©°�¿�±³¤Y±³« · ¤B®�§ · §�ª?´^¦Y²?¤�±3²?¤B¯µ«�¯\ª?«1±·Ö²?«1¨ · ­Y¶�±�ì ¸

/�¤ · §©­¹®B¿?­¹­�±3²?¤L®'¶1­¹¤�¦Y²?¤B¯¹¤@·�§©­�§�ªË±³²?¤�Ô E ­3¤-±�«1·�­¹«�É�¤�Ç?¯3¤ · ¤B®�¤B­3­¹«�¯q«�·f¶Nª?« · ¤L§©ªö ¸ Ôà·º±³²�¤B¯3¤V²À¶�Ç?Ç�¤�ª�±3«L°�¤Vª?«L´�¤�ª?­,«�· ·�¶�±y¶1¨�¨7§�ª:öåÆ)±3²?¤Bª:ö���§©­^¤�É<Ç�±ÊÄ ¸�2 ÄN®B«1ª�¾1¤BªC±³§�«�ª)Æ
±³²?¤A§©ªC±³¤�¯3­3¤�®�±3§©«�ª � NPOmü . Ñ^Ò�Ó6Þ m Ñ ¯ B m ë?^ÊíV®B«�ªC±È¶�§©ª?­A·�ë%¶�ª · ¤�¾1¤B¯IÄ «1±3²?¤B¯<¤B¨�¤BÉ�¤BªC±q«�·^±³²?¤· «�É<¶1§©ªåíº§�· ö��$§�­Ï¤BÉ�Ç�±ÊÄ ¸ /é²?¤�ªA±³²�¤B¯3¤y¶1¯¹¤s­3«�É�¤s´�¤Bª?­[«1·�·Ö§�ª­ö�Æ?±3²?¤BªG¦6¤y²À¶'¾�¤s±³²�¤,¶�°�«¬¾�¤
­3§�±3¿À¶�±3§©«�ª)×Å±³²?¤sÇ?¯¹¤B­¹¤Bª?®�¤$«1·�·Ö§�ª9±³²?¤sÔ E ­3¤-±[«1·:¶�Ç?¯¹¤ · ¤�®B¤B­¹­3«�¯�§©­Ï§�¯3¯3¤�¨©¤-¾1¶�ª�± ¸

ÔÊªÖ­3¿?É�Éq¶�¯¹Ä�Æåª?«<Ç?¨Â¶�¿?­3§�°?¨©¤^¤uÍ�¤�®B¿�±3§©«�ªÖ­3¤BÁ�¿?¤�ª?®B¤Q¦Y§�¨©¨)«1É<§e±[¶1ªCÄA§�ª�· «�¯¹Éq¶�±3§©«�ªL¶Î±^ì�×å±³²?¤
Ô E � ­3¤�±�§©­Ï­¹«�¿?ª ·�¸
��� ÿå=:ÿ��'ý þ¬ý�ÿ�ü����VÛ���� � � �â 6 �� !� � �Y� 6u��� � 
 � 6��$� � 
��Û� � � ��* 	 ����� � �4	 ��7��$� �'	 �!� � 6³� � ��� 	�� ��� 	 �$�
�� � ëßì�í * 	 �2� 	 7�����<
��� ÿ)ÿ�� ¸ /�¤�ª?«¬¦�ª?¤B¤ · ±3«N­3²?«¬¦ ±³²À¶�±�¶�ª�Ä)·»ò Ô E ëßì�í,É$¿?­¹±V°�¤q±³²�¤B¯3¤�öq· «�¯�¶�¨©¨6Ç�¨Â¶1¿?­¹§©°?¨�¤
¤-Í»¤B®�¿�±³§�«�ª?­BÆÀ±3²?¤B¯¹¤y§�­Ï­3«�É�¤s´�¤BªG«1·�·A¶1ª · ¶V¼�§�¨©¨eÞß· ¯3¤�¤�ÇÀ¶�±3²G· ¯¹«�É�±3²?¤s´�¤BªL±³«<ì ¸

´�ä



B ­µ§�ª�±³²?¤[¶1¨�¨eÞÊÇ?¶�±³²?­7®'¶1­¹¤1Æ�¦6¤Y²À¶'¾�¤[ªÀ¶1¯¹¯3«¬¦µ¤ · ±3²?¤[ÁÅ¿�¤B­¹±3§©«�ª · «¬¦YªV±³«yÇ?¯3«¬¾Å§©ª?´^±3§©´�²C±³ª�¤B­3­
· «�¯Ï±³²?¤s®'¶�­3¤y§©ª�¦Y²?§©®È²A­3«�É�¤�·Ö§�­Ï´�¤Bª�¤B¯³¶Î±³¤ · «�ªGÉQ¿?¨�±3§©Ç?¨�¤�±³²�¯3¤'¶ · ­ ¸ B ­3­¹¿?É�¤1ÆÀ¦Y§�±3²?«�¿�±Y¨�«�­3­
«1·\´�¤Bª�¤B¯³¶�¨©§�±ÊÄ1Æ�±3²À¶�±�·N§©­�´�¤Bª?¤�¯³¶�±3¤ · «�ª{¶�±f¨�¤'¶1­I±�±Ê¦µ«9±³²?¯¹¤'¶ · ­ ¸ ÓÏ²?¤Q­¹¤�± ù B ä Þ ½ykFE ±³¯³¶�®È¼Å­
¶1¨©¨7±3²?¯3¤B¶ · ­s«�ªN¦Y²?§�®È²)·�§©­^´�¤�ª?¤B¯3¶�±³¤ ·Õ¸ Ôà·�·yò Ô E ��ëßì�íuÆ)±³²?¤�ª�«�ª�­3«1É<¤Q±3²?¯3¤B¶ · ¦Y²�¤B¯3¤A·�§©­
´�¤Bª?¤�¯³¶�±3¤ · Æ;§e±f§�­fª?«1±�¼Å§�¨©¨�¤ ·Õ¸ Ôà·\±³²�§©­�´1¤Bª�§©­�¯3¿?ª�¶�·¸±3¤B¯f¶�¨©¨�§©ªC±³¤�¯3¨©¤B¶'¾»§�ª?´�­�¦Y²�¤B¯3¤z·�§�­f¼�§©¨�¨©¤ · Æ
¦6¤y¤-Í»²?§�°?§�±[¶�Ç?¨©¶1¿?­3§�°?¨©¤�¤-Í»¤B®�¿�±³§�«�ªG¦Y²�¤B¯3¤}·G²?«�¨ · ­[¶�±�ì ¸:
�<;�¶>=
��� �o� � ü � >@?��B@�� 2 ¶1®È¼C¦4¶1¯ · ­^¶1ª?¶1¨�ÄÅ­3¤�­[· «1¨©¨©«¬¦é±³²�¤,­3¶1É<¤s°À¶�­3§©®s¯¹¿?¨©¤�­BÆÀ¦Y§�±3² · §�¯3¤�®-Þ
±³§©«1ª?­Ï¯3¤-¾�¤B¯¹­3¤ ·Õ¸ LÀ«�¯Ï§�ª?­¹±³¶1ª?®B¤�ÆÀ­3¤�ÁÅ¿�¤BªC±³§©¶1¨;¯3¿?¨�¤B­Ï· «�¯Y¶1ªA¶1¨�¨eÞÊÇ?¶�±³²?­6¶1ªÀ¶1¨eÄÅ­3§©­Y¶�¯3¤1ö

«�¿�±�ë%ì�íwî MNPORX/A�BCB?X�Z ó ] §�ª
ëßì�í
§©ª
ë%ì�íwî ¡ ó�ë�«�¿»±�ëßì�í¹í

/�¤�®'¶�ª{¾»§�¤�¦�¶q°À¶�®È¼�¦6¶1¯ · ­y¶1ªÀ¶1¨eÄ»­¹§©­�¶1­^¶q· «�¯I¦4¶1¯ · ¶1ªÀ¶1¨eÄÅ­3§©­�«�ªN¶9®�«�ªC±³¯3«1¨eÞàÃ?«�¦Ð´1¯³¶1Ç?²
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­¹±È¶�ª · ¶1¯ · ­3¤�Á�¿?¤BªC±³§©¶1¨åÇ?¯3«1´�¯³¶1É ¶1ªÀ¶1¨eÄÅ­3§©­º¶1ª · Ç?¯¹«¬¾»§ · ¤Ï±³²?¤[®B«1¯3¯3¤�­3Ç�«�ª · §�ª?´y¶1ªÀ¶1¨eÄÅ­3§©­:· «�¯:®�«�ª»Þ
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¿?­�±3«�®B¶1¨©®�¿?¨Â¶�±3¤:±³²?¤µ¶1¯3¯¹«¬¦
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x = y + 5

if (x > 2)

z = x + 3 x = 5

y = a + b

if (...)

{y+5, a+b}

{y+5, a+b}

{y+5, a+b}

{a+b}

{x+3, y+5, 
     a+b}

{y+5, a+b}

{a+b}

L7§�´�¿?¯¹¤ À�¸�d ö B ¾�¶1§©¨©¶1°?¨�¤�¤-Í»Ç?¯¹¤B­¹­3§©«1ª?­�«1ªÖ¶�­3¤�Á�¿?¤BªC±³§©¶1¨
´�¯³¶�Ç?²

x = y + 5

z = x + 3 z = a + b

i = c + d

w = b + 5

d = 2

notify()

wait()

y = d + 3

{y+5}

{y+5, a+b}

{y+5, a+b}

{a+b, b+5}

{y+5, x+3}

{y+5, x+3}

u = a + d

{x+3, a+d}
{a+b, b+5, 
   x+3}

{a+b, b+5, d+3.
   x+3}

{x+3, a+d, a+b, b+5, d+3}
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¶¬¾�¶1§�¨Â¶1°�¨©¤y«�ª{±³²?¤�«�±³²?¤�¯�±³²?¯¹¤'¶ · Æ;°�¤�®'¶1¿?­¹¤�§�±�§©­�±3¯3¿?¤Q±3²À¶�±f±3²?¤�®B«�É�Ç?¿�±³¶�±³§�«�ªÖ²?¶1­^®B¤�¯¹±È¶�§©ª?¨eÄ
¤-Í»¤B®�¿�±³¤ · °�¤�· «�¯¹¤�¶�ª�Ä�±3²?§©ª?´y¶�·¸±3¤B¯S±3²?¤qhji!î!ckKfM ¸ L7§©ªÀ¶�¨©¨�Ä1Æ�¶�·¸±3¤B¯S±3²?¤Ï®B«�ª�®B¿?¯¹¯3¤BªC±;Ü¹«�§©ªñÆ1±³²?¤Y­¹¤�±³­
«�ªA°�«1±3²GÇ?¶�±³²?­[¶1¯¹¤s®B«�ÉQ°�§©ª?¤ · ¿�­3§©ª�´�­¹¤�±[¿?ª?§�«�ª ¸
tLFHG rË`NW�] WyOQP\`BOZYNÙB]^b}O$Z{OQÙ�RGbS`Bb

Ñ^¿�¯4ª?¤-ÍÅ±[¤-Í�¶1É�Ç?¨�¤�¦Y§©¨�¨�±3¯3¤'¶Î±4±³²?¤ � 	 ë � ë��46 	 � 4 � � � Ç?¯3«�°�¨©¤BÉ ¸ B ¾�¶1¯¹§Â¶1°?¨�¤�§�­ � 	 ë �µ¶�±ÏÇ?¯¹«�´�¯3¶1É
Ç�«�§�ªC±sì�§�·\§�±3­�¾�¶1¨©¿�¤Q®'¶1ªN°�¤Q¿?­¹¤ · §©ªÖ±3²?¤Q· ¿�±3¿?¯3¤Q«1ªN­3«�É�¤Q¤-Í»¤�®B¿�±3§©«�ª ¸ ÓÏ²?¤�¯3¤�¶1¯3¤$«�°C¾»§�«�¿?­
¶1Ç?Ç?¨�§©®'¶Î±³§©«1ª?­�±3«A¯¹¤B´�§�­¹±³¤�¯s¶1¨©¨�«»®B¶�±³§�«�ª)×�±³²?§�­,¶�ªÀ¶1¨�ÄÅ­¹§©­f§�­s¶1¨©­¹«G¿�­3¤�· ¿�¨:§©ª�¨©«Å«�ÇN«�Ç�±3§©É�§PvB¶�±³§�«�ª?­BÆ
· «�¯Ï§©ª?­I±È¶1ª�®B¤^±³«V¯3¤�É<«¬¾1¤,¨�«»«�Ç�§�ªC¾1¶�¯3§Â¶�ª�±3­ ¸

ÓÏ²�¤Ö¨©§e¾�¤L¾�¶1¯3§©¶1°?¨©¤�­V¶1ªÀ¶1¨eÄÅ­3§©­V«�Ç�¤B¯3¶�±³¤�­q«�ª�±³²?¤G¿?ª?§e¾�¤�¯3­3¤A«1·f¾�¶1¯¹§Â¶1°?¨�¤B­�§�ªæ¶�Ç?¯3«�´1¯³¶1É ¸
Ñ^ª�®B¤A¶1´C¶1§�ª)Æº±3²?§©­�§©­�¶�°?§�±¹¾�¤�®�±³«1¯q¶1ª?¶1¨�ÄÅ­3§�­BÆµ­3«�¦6¤A²À¶'¾�¤A±3²?¤GÉ<«�¯¹¤LÇ?¯3¤�®B§©­¹¤A¯¹¤B­¹¿?¨�±3­�· ¯¹«�É¯ ²À¶1Ç�±3¤B¯ ´ ¶Î±Y«�¿?¯ · §�­3Ç�«�­³¶1¨ ¸

B ±�¶�Ç?¯¹«�´�¯³¶�É�Ç�«�§©ªC±�ì�ÆÀ¶$¾�¶1¯¹§Â¶1°?¨�¤�sq§�­ � 	 ë �6§�·�§�±3­6¾�¶1¨©¿?¤^²?¶1­Y¶�¿?­3¤s§©ª�­¹«�É�¤^ÇÀ¶�±³²�· ¯¹«�É
ì^±3«Q±³²?¤f¤uÍ»§�±Ïª?« · ¤ ¸ ÓÏ²?§©­Ï§�­4¶Q°À¶1®È¼C¦6¶1¯ · ­[­¹«�É�¤-ÞÊÇ?¶�±³²?­4¶1ªÀ¶1¨eÄ»­¹§©­�×�§�±3­4É�¤B¯3´1¤f«�Ç�¤B¯³¶Î±³«�¯µ§©­Yð ¸
/¥¤ · ¤�²Àª?¤s±³²?¤s´�¤�ªÖ¶1ª · ¼�§�¨©¨)­¹¤�±³­ ¸

´�¤Bª�ë%ì�í î ¾�¶1¯3§©¶1°?¨©¤�­4¦Y²?§©®È²A¶1¯¹¤^¿?­3¤ · §©ªAì
¼�§©¨�¨ßë%ì�í î ¾�¶1¯3§©¶1°?¨©¤�­4¦Y²?§©®È²A¶1¯¹¤ · ¤R²Àª�¤ · §�ªAì

E «1±3¤Q±³²À¶�±�±³²?¤�¯3¤VÉq¶'ÄG¦6¤�¨©¨S°�¤�´�¤�ª?­s«�¯f¼�§©¨�¨©­�¦Y²�§©®È²�«»®�®B¿?¯s¶Î±sÉ<«�¯¹¤$±³²?¶1ªN«�ª?¤�­I±È¶�±3¤BÉ�¤BªC±'Æ
­3«V¦6¤sÉQ¿?­I±�¶1Ç?Ç?¨eÄq±³²�¤y¯¹¤R²Àª�¤ · ¨�§�·¸±3§©ª?´ ¸

½ §�¾1¤BªÖ±3²?§©­ · ¶Î±È¶�Æå¦6¤$¶1¯3¤,¶1°?¨�¤y±3«9¶1Ç�Ç?¨�ÄL«�¿�¯�¨�§�·¸±³§�ª?´Q±³«<«�°�±³¶1§©ªA¶<®�«�ª?®B¿�¯3¯3¤�ªC±s¶1ªÀ¶1¨eÄÅ­3§©­ ¸
ÓÏ²?§©­V¯3¤�Á�¿?§©¯¹¤B­�ª?«¥¶ ·�· §�±3§©«�ª?¶1¨6¤-ãñ«�¯I±'ö�§�ª�±3²?¤L­3¤BÁ�¿?¤�¨ßÆº¦6¤G­3§�É<Ç?¨eÄ�¯¹¤B­¹±³¶�±³¤�ÃÀ«¬¦ ¤�Á�¿À¶�±³§�«�ª?­
· ¯3«�É ¯ ²À¶1Ç»±³¤B¯ ´�¸ ÓÏ²?¤-ÄË¶1¯¹¤qÉ�§©ª?§�Éq¶�¨©¨�ÄÖ¶1¨e±³¤B¯¹¤ · °�¤B®B¶1¿?­¹¤�¨©§�¾1¤�¾�¶1¯¹§Â¶1°�¨©¤B­y§©­$¶Ö°À¶1®È¼C¦6¶1¯ · ­
¶1ªÀ¶1¨eÄ»­¹§©­ ¸

E «¬¦sÆ�«�¿�¯q¨©§e·¸±³§�ª?´�¯3¤B¨�§©¤�­<«�ª ®�«�¨©¨�¤B®-±³§©ª�´ ù B ä Þ ½ykFE ­¹¤�±3­ ¸ B ­<¦6¤{²?¶¬¾1¤�¶¥°À¶1®È¼C¦6¶1¯ · ­
¶1ªÀ¶1¨eÄ»­¹§©­�Æ4±³²?¤�­3¤N­3¤-±³­L¶1¯¹¤Ö®�«�¨©¨�¤B®�±3¤ · · «1¯q¤'¶�®È² ª?« · ¤�ìÖ¦Y§�±³² ÉQ¿?¨�±3§©Ç?¨�¤ i ­3¿?®�®B¤B­¹­3«�¯¹­�ë¸· «�¯
§©ª?­I±È¶1ª?®�¤1ÆÅ· «�¯3¼�¶1ª · ª?«1±³§e·¸ÄVª?« · ¤B­³í ¸ /�¤�®B«1¨©¨©¤�®�±µ­3¤-±³­4«1·�ömõ�­I±È¶�±3¤BÉ�¤BªC±³­µ· «�¯µ¤B¶1®È²�®B«1ª?®B¿?¯¹¯3¤�ª�±
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­3¿?®�®B¤B­¹­3«�¯#^�õ^«1·:ì ¸ ÓÏ²?§©­[¶1¨�¨©«¬¦Y­4¿?­Ï±³«�­3¤-±
ù B ä Þ ½skFE ë?^�õ¬í\î xNPOcü�ý ´�¤�ª
ë�^àí

E ¤-ÍÅ±BÆå¦µ¤s®B«�É�Ç?¿�±3¤s¨©«Å®'¶1¨�­3¤�±3­[· «1¯Y¶1¨©¨�ª?« · ¤B­[§©ª�ö ¸
ÑsÒ[Ó6Þ m Ñ ¯ B m ëßì�íÝî kl xNPORQTSPU?WTX�Z ó ] Ô E Þ m Ñ ¯ B m ë%ì�í;ð wNar ó Ô E Þ m Ñ ¯ B m ë�^Êí

ð xN{iþj ó f N�ÿOcü ´�¤�ª
ë�^àí � ¹wÑ^Ò[Ó � ëßì�í
Ô E Þ m Ñ ¯ B m ëßì�íÝî ¡ óBë%ÑsÒ[Ó6Þ m Ñ ¯ B m ëßì�í¹í

LÀ¯¹«�É ±3²?¤fÔ E Þ m Ñ ¯ B m ­3¤-±³­BÆ?¦µ¤f®�«�ª?­¹±3¯3¿?®-±Ï±³²?¤^ÑsÒ[Ó � ­3¤�±3­6· «�¯µ­¹±È¶Î±³¤BÉ�¤BªC±3­[ì^¦Y§e±³²9­¹¤�±³­
«1·7É$¿?¨�±3§©Ç?¨�¤ i ­3¿?®�®B¤B­¹­3«�¯¹­t� ¶�­Y· «1¨©¨©«¬¦Y­�ö

Ñ^Ò�Ó � ë%ìÎí:î>xü����p0 wNPOmü ù B ä Þ ½sk�E ë�^àí¨¹¬wN?ÿOcü ù B ä Þ ½ykFE ë�^Êí � ¹¬wNVOcü Ô E Þ m Ñ ¯ B m ë�^àí
ÔÊªA¶1¨�¨ßÆ»¦µ¤y²À¶'¾�¤^±³²?¤s¯¹¿?¨©¤�­

ÑsÒ[Óyëßì�íÝî kl xNPOmX�A�BCB?X�Z ó ] Ô E ë?^Êí
ð wNer ó ÑsÒ[Óyë�^àí�ð xN{iþj ó ´1¤Bª�ë�^àí su ¹ÖÑsÒ[Ó � ëßì�í
Ô E ëßì�íÝî ëßÑ^Ò[Óyëßì�í;ïY¼�§�¨©¨%ëßì�í3í;ðG´�¤Bª
ë%ì�í

/�¤G®B«�ª?®�¨©¿ · ¤L±3²?¤ · §©­¹®B¿?­¹­3§©«1ª «1·�¨©§e¾�¤�¾�¶1¯3§©¶1°?¨�¤B­�¶1ª?¶1¨�ÄÅ­3§�­�¦Y§�±³²Ë±Ê¦µ«¥¤uÍ?¶�É<Ç?¨�¤B­V«1·�±³²?¤
¶1ªÀ¶1¨eÄ»­¹§©­Ï«�ªL®�«�ª?®B¿�¯3¯3¤�ªC±fÇ?¯¹«�´�¯³¶�É<­ ¸

ÓÏ²�¤Ý²À¯¹­¹±Q¤uÍ�¶1É<Ç�¨©¤1Æ�§©ª:²À´�¿?¯¹¤ ÀÄ¸ ¹ Æ · ¤�É<«�ª�­¹±³¯3¶�±³¤�­,±3²?¤q¿?­¹¤q«1·µ±³²?¤9Ñ^Ò�Ó � ­¹¤�±³­y· «�¯s±³²?¤
¾1¶�¯3§Â¶�°?¨©¤ n�¸ B ¨©­3«Vª?«�±³¤f±³²?¶�±vu�§�­4¼�§©¨�¨©¤ · «1ª?¨�Äq«�ª�±³²?¤^¨�¤�·¸±Ï±³²�¯3¤'¶ · ×?­3§�ª?®B¤^±3²?¤B¯¹¤y§�­Ïª?«V´�¤BªL«�ª
±³²?¤s¯3§�´�²C±Ï±³²?¯¹¤'¶ · Æwu · «Å¤B­Yª?«�±�­¹¿?¯¹¾Å§e¾�¤sÇÀ¶1­I±[±3²?¤^· «�¯3¼qª?« · ¤ ¸

ÔÊª{±3²?¤$­¹¤B®�«�ª · ¤-Í�¶1É�Ç?¨�¤1Æ�­3²?«¬¦YªN§©ª�²À´�¿?¯¹¤ À�¸ ¹ Æå¦6¤$ª?¤B­I±^®B«�ª�®B¿?¯¹¯3¤Bª�®�Ä{®�«�ª?­I±³¯3¿�®�±³­�Æ;¶1ª ·
§©ª?®�¨©¿ · ¤[¶f¦6¶1§�± � ª?«1±3§�·¸ÄQ®�«�ª?­I±³¯3¿�®�±µ§©ª?­¹§ · ¤Ï±³²�¤[§�ª?ª?¤�¯º­¹¤�±µ«1·�±³²?¯¹¤'¶ · ­ ¸ºä ÇÀ¶1®�¤ · «»¤�­µª?«�±µÇ�¤B¯¹É<§e±
±³²?¤�§�ª?®B¨�¿?­3§�«�ª�«1·Y±³²�¤ m Ñ ¯ B m ­3¤-±³­B×µ¦6¤ · «N§�¨©¨©¿�­¹±³¯3¶�±³¤�±³²?¤GÑ^Ò[Ó � ­¹¤�±3­BÆµ±3²?«�¿?´1² ¸ÈE «1±³§�®B¤
§©ª�ÇÀ¶�¯¹±³§�®B¿?¨©¶1¯,±3²À¶�±,±³²?¤ o «�ª�±3²?¤9§©ªC±3¤B¯3ª?¶1¨6­¹¤�±V«1·Ï±3²?¯3¤B¶ · ­�´�¤-±³­�¼�§©¨�¨©¤ · °CÄ¥±³²�¤ · ¤R²?ª?§�±3§©«�ª
o î ca¸ B ¨�­3«?ÆÀª?«�±³¤^±³²À¶Î±[±3²?¤s´�¤BªA«1· o «�ªL±³²?¤s¨©¤-·¸±¹Þà²À¶1ª · ±³²�¯3¤'¶ · ÉQ¿?­I±[°�¤s§©ª�®B¨©¿ · ¤ · «�ªL±³²?¤
¯3§©´1²�±3É<«1­¹±4±3²?¯3¤B¶ · ÆÀ¤�¾1¤Bª{§e·�§�±Ï§�­[¤-¾�¤�ª�±3¿À¶1¨�¨�Ä�¼�§©¨�¨©¤ · ¶�±[®B«�ª�®B¿?¯¹¯3¤BªC±�É<¤�¯3´�¤^Ç�«�§�ª�±3­ ¸
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x = 5

y = 1

use(y)

t = 3 z = 2

y = 4

use(r)

use(y)

t = 3

z = 5

use(z) use(t)

use(x)

{r}

{r,y,z}

{r,y,z,t}

{r,y,z,t}

{r,y,z,t}{r,y,z}

{r,y,z,t}

{r,y,z,t}

{r,y,z,t}

HAS-GEN={y,t}HAS-GEN={y,z}

{r,y,t}

{r,y,t,z}

{r,y,t}

{r,y,t}

{r,y,t}

OUT*={r,t,x,z}

LOCAL-IN, LOCAL-OUT

{r,t,x,y,z}

{r,t,x,y,z}

{r,t,x,z}

{r,t,x}
{r,x,z}

{r,t,x,z}

{r,t,x,y,z}

{r,t,x,z}

{r,t,x,y,z}

{r,t,x,y,z}

{r,t,x,y}

{r,x,y}

{r,x,y}

y = 3

{r,x} {r,y,t}

{r,t}

{r,t}

IN,OUT

{r,t,x} Legend:
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afrÜÇ�h | hoafg8h6^�^�\�mnY	cfadg u W�Ñ
~G�
\6~ _ h6afr	adr'q�cd\"^ ��g�Ò�' | W�[]�ÐÇ�h | h�\�~ � W�^ _
u h6g�h6r
h6gsg]\ ^�a}h _ W�ÑZcd\"^ �HÒ<� _ h�r��%YA\�adr _ vÊh _ u [sW4h�ÑZm�h4��[sW�Ý"e'W�g _�_ u Wxcf\ ^ �{\�rÜh6r�\�~ � W�^ _��
~���Y'e _s_ adr	qQgs\6mzW�g _ h _ W�mzW�r _ g$adrnh(�*)��,+Íþ'ÿ " � #�- ���.
 " �Â~	cf\ ^ � � \�r	^�W _ u W.~'cd\"^ �ÂÖ;r	afg u W�g�v _ u W¢0/



cd\"^ �Âadgw[sW�cfW4h6g]W�ÑÛÒ R9u adg+W�r'gse	[]W�g _ u h _+_ u W9^�\"Ñ	W�adr'gsadÑ'W _ u W1�*)��,+7þ ÿ " � #*- ����~	cd\"^ �Âafg+q�e;h6[]Ñ	W�Ñ
~�� _ u W<cd\"^ � ��� r	\x\ _ u W�[ _ u []W4h6Ñ�mzh4��\�~ _ h6afr _ u h _ cd\"^ �HÒ � r�\�[sÑ'W�[ _ \�Ñ	adg _ adr'q�e	adg u Ñ	a�ÉÊW�[sW�r _
cd\"^ �"g�vHh�Y	[sW�^�adg]W�h6cdadh6g9h6r;h�cf�"gsafg9adg9[sW�Ý�e	ad[]W�ÑÛÒ

Ç�h | h{Y	[s\ | adÑ	W�gQadr _ W�[�Æ _ u [sW�h6ÑÐgsadq6r;h6cdcfadr	q j a _ u � " 
 #�2 ).
���h6r	Ñ43�� # 
�
��op#e	r	^ _ ad\6r	g�ÒzÔ afq�Æ
r;h6cdcfadr	qÂadg9Ñ	\�r'W _ u [s\�e'q u cd\"^ �o\�~ � W�^ _ g�Ò�'�h6^ u cd\"^ ��\�~ � W�^ _ u h6g�h6r%h6g]gs\"^�a}h _ W�Ñ j h6a _ Ý�e	W�e	W �
j u W�rXh _ u []W4h6Ñ j h6a _ g�\�rÐh6rÜ\�~ � W�^ _ vEa _ ~	cd\"^ ��g�e	r _ adcéh5� " 
 #�2 ).
���adg<^4h6cfcdW�ÑZ\6r _ u W�gih�mzW
\�~ � W�^ _ Ò76:W�p#\�[]WÂW�a _ u W�[ j h6a _ adr'qnp#\�[.\�[�gsW�r'Ñ	adr	qoh�gsafq�r;h6c3v�h _ u []W4h6Ñ�mxe	g _ Y�\6gsgsW�gsg _ u Wx^�\6[�Æ
[sW�g]Y�\6r	Ñ	adr'qzcf\ ^ �HÒ

R9u W�[sW�h6[]W�h6^ _ e;h6cfcf� _Vj \QmnW _ u \ Ñ	g j u ad^ u gsW�r	Ñ�h8g]adq�r	h6cÕ�8� " 
 #�2 ).
��Qh6r	Ñ9� " 
 #�2 )�:����;
���Ò
R9u W8p#\�[smnW�[:mzW _ u \"Ñ�h6[]~	a _ [ih6[]adcf��Y'ad^ ��g9\�r	W _ u [sW�h6Ñ _ \�^�\�r _ adr�e	W�v j u afcdW _ u W8c}h _s_ W�[1mnW _ u \ Ñe	r�~	cd\"^ ��g�h6cdc _ u [sW�h6Ñ	g j h6a _ adr'qz\�r _ u WTcd\"^ �AÒ<' | W�r j u W�rÜh _ u []W4h6Ñ>=�afg.e'r"~'cd\"^ �6W�ÑÊvÛa _�j adcfcg _ afcdc$r	W�W�Ñ _ \ u \6cdÑ _ u W�h6g]gs\"^�a}h _ W�Ñbcf\ ^ � _ \�^�\�r _ afr�e	W6�za _ mzh4�Ðr	\Zcd\�r'q�W�[T~�W j h6a _ adr'q�p#\�[
h4� " 
 #�2 )Hv�~	e _ h6r	\ _ u W�[zgsadmÂe	c _ h6r	W�\6e	gsc���ÆÙe	r�~	cd\"^ �6W�Ñ _ u [sW�h6Ñ?=A@:mzafq u _ q6W _n_ u W%cd\"^ �AÒ � r
_ u h _ ^4h6g]W6v$=nmxe'g _oj h6a _ e	r _ adc<=A@9[sW�cdW�h6gsW�g _ u WZcf\ ^ �HÒ P g]e;h6cdc���v9r	\ _ afÖ	^4h _ ad\�r°afg�e	g]W�Ñ p#\�[
adr'p#\�[]mzafr	qnh6r	\ _ u W�[ _ u [sW4h�Ñ
\6p�h�^ u h6r	q�WT\6p+g _ h _ W ��_ u e'g�vÊY'[s\�q�[sh6mng.g u \�e	cfÑZh6cdmn\�g _ h6c j h4� g
e	gsW7� " 
 #*2 )�:B���C
���afr	g _ W4h6Ñ�\6p8� " 
 #�2 ).
���vAh6g1mn\�[sW _ u h6r�\6r	W _ u []W4h6Ñ�mnadq u _ ~AW j h6a _ afr	qÂ\�rh�cf\ ^ �HvHh6r'Ñ%h�cdc _ u [sW�h6Ñ	g�g u \6e	cdÑ���r	\ j h6~A\�e _�_ u W�^ u h6r	q�WQ\6p=g _ h _ W�Ò

 W�^�W�a | afr	qZh�g]adq�r	h6c�afgÂh%mxe	c _ adg _ h6q�WnY	[]\ ^�W�gsg�ÒED�WzÑ	a | afÑ	WohF3�� # 
�
G�%adr _ \ _ u []W�Wo^�\�r Æ
^�W�Y _ e;h6c9g _ W�Y	g�Ò R9u W�gsW�g _ W�Y	g�^4h�rM~AW{gsW�Y;h6[ih _ W�ÑMadr _ \ _ u []W�W�Ñ	afg _ afr	^ _ ^�\�r _ []\�c�ÆIH;\ j q6[ih6Y ur	\ Ñ'W�g�Ò R9u WzÖ	[sg _ g _ W�YÊvw[sW�Y	[sW�gsW�r _ W�Ñb~G� _ u WJ3�� # 
Ür	\ Ñ'W6v�adg _ \�[sW�cdW4h�gsW _ u W�cd\"^ �Hv=g]\ _ u h _h�r	\ _ afp(� u h6gxh%^ u h6r'^�W _ \�[se	rÛÒ R9u W�rÊv _ u W _ u [sW�h6Ñ�g]cdW�W�Y	gxafrbhK3�� # 
 # ��L�r'\ Ñ	W�v j h6a _ adr	q
p#\�[�hM� " 
 #�2 ) _ \ _ [safq�q�W�[8a _ Ò � adr;h6cfcf�6v _ u W _ u []W4h6Ñ j h6��W�g�e	YÜadrZhN� " 
 #�2�# ����O�����
"ÿ�)Ür	\"Ñ	W
h6r	ÑÜ[sW�Ý"e'W�g _ g _ u W�cf\ ^ �HÒ R9u adg�h�cdcd\ j g8e'g _ \�Y	e _<_ u W Ã W�Ñ'q�Wxp#[s\�m _ u WP� " 
 #�2 )�
�� _ \ _ u W� " 
 #�2�# ����O�����
"ÿ�)Zr	\"Ñ	W6Ò � e'[ _ u W�[smn\�[]W6v j Wx[]W�Y	cdh6^�W _ u WÂ\ _ u W�[<g]W�Ý�e	W�r _ a}h6céW�Ñ	q�WÂp#\6cdcd\ j afr	q_ u W%� " 
 #�2 )�
�� j a _ u h Ã W�Ñ	q�W6ÒQDXW8h�cdgs\TÑ	\ _ u adg�p#\�[ _ u W.W�Ñ	q�W�p#[s\�m _ u W$3�� # 
 # ��L�r'\ Ñ	W _ \
_ u W�� " 
 #�2�# ����O�����
"ÿ�)
r	\"Ñ	W�Ò.��\ _ W _ u h _ Ã ^�h6r�\6r	cf�{\"^�^�e	[<a�p _ u WR� " 
 #�2 )%h6r	ÑF3�� # 
 # ��L
r	\ Ñ'W�g�h6[sWQ[]W�c}h _ W�Ñ{~G� Ä0Å;� \ _ u W�[ j adgsW�v;r	\ _ afÖ;^�h _ af\�r j adcfcÊr	W | W�[.\ ^�^�e	[�Ò
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�TSVU�WBXZY ¢ Ò � �+�\[ S^]J_B`VY Ç�acb0a&d�a SVe ü�fBg0e	SVhjiM_ a S^X
kPlnmpo�qsrut�v w f Ç�acb�a�x�3�� # 
�
��Myza f>e a0{ Y a _ a X a ]MY�e|YGX$SVf Ñ S yza e|SVfBU(}Bg d `^g�f�UNSVe<S [ e	g d~a SVe
� Y�h�g�X	YEe	S^]JS^fBU�g�W�e Ò�� f y YEe|}BY [ _sY y S Ö Y Ñ S^f�e|YGX b�a `�XZWBf [ g�W�e x e|}BYEe	}BX	Y a6Ñ�y g�f�e	S^f�WBY [ S�e [
Y���Y y W�e|SVg�f x.d SVe	}Bg�W�ePfBg0e|S Ö�yca e|S^g0f ÒFD Y a X	YMfBg0e a � `^YJe|g Ñ S [ e|SVfBU�WBS [ } � Y�e d YGYzf a e|S^]JYzg0W�e
a f Ñ�a fBg0e|S Ö�yca e|S^g0f Ò��7[ SVeRS [ _sg [	[ S � `^Y(e|} a ePe	}BYMf�g0e|S Ö�yca e	S^g�f Ñ S Ñ fBg0ePg yGy WBX xCd Y yca fBfBg0e
U�W a X a f�e|YzY�e	} a e Ã XZYz` a e|SVg�f [ }Bg�` ÑÊÒ w f�e|}BS [�yca�[ Y x�d Y yza f�fBYzS�e|}BYGX~_BX	g0_ a U a e	Y7SVf�h�g�X	] a e	S^g�f x
fBg�X yca f d Y�XZYz]Jg b Y a f�i�S^f�e|YGX	`VY acb S^fBU&g�_,YzX a e|g0X [�Ò
� vclnmp�T��o��P��l�t��B��q�t�l��I���C��l�� D Y Ñ S [Zy W [Z[ e	}BY4] a _B_BS^f�U � Y�e d YGYzf d�a S�eyü�fBg�e|SVhji a f Ñ
Ã Ò�¯ g�f [ S Ñ YGX1e|}BY d~a SVeyü*fBg0e|S�hjiE_ a S^X�S^fÐ�TSVU�WBX	Y ¢ Ò � Ò(D Y a0[Z[ WB]JYJe	} a e d Y yza f [ e a e	S yca `^`Vi
Ñ YGe	YzX	]JS^f�Y�e|} a e�e	}BY1S^`V`^W [ e|X a e|Y Ñ fBg0e	SVhji a f Ñ�d~a S�e%S^f [ e|XZW y e	S^g�f [~a X	Y1] a e y }�Y Ñ8x�a f Ñ e	} a e%fBg
g0e|}BYGX%_BX	g�U0X a ]�_sg�SVf�e [%a0y e$g0f�e	}BY [|a ]JY�`^g y�{HÒ

��g�XPg�WBX&Y�� a ]J_B`VY x SVePS [ SVf�h a0y e(f�g0e9e|XZWBY5e|} a e(� Ã � @ Ò ¯ g0]M]9W�fBS yza e|SVg�f�S [9a0[ i�f Æ
y }BX	g�f�g�W [zx�[ g���]JS^U�}�e d Yz`V` Ö fBS [ }NY ��Y y W�e	S^fBU � Y�h�g�X	Y<� @ } a�[�[ e a X¡e|Y Ñ e|g d~a SVec¢�SVfJe	} a e yca0[ Y x
e|} a e(e	}BX	Y a6Ñ?d g�WB` Ñ£d�a SVe(h�g�XZY b YzXJg�f y YKSVe(XZY a0y }�Y [ � @(Ò?¤ g d Y b YGX x � Ã � @ @�Ñ g�Y [ }Bg�` ÑÛÒ
D }BYzf¥� @ @ Y ��Y y W�e|Y [Gx �¦} a0[1y YzX¡e a SVfB`Vi a `^XZY a6Ñ iEY���Y y W�e	Y ÑÛÒ ��WBX¡e|}BYGX	]Jg�X	Y x e|}BYGX	Y&Y���S [ e [Ra f
a0y e	W a `�S^f�e	YzX	`VY acb S^fBU d }BYGX	Y7�§Y ��Y y W�e	Y [Gx e|}�Yzf5� @ @(ÒQ¨ }�S [ ] a e y }BY [ e	}BY [ Yz] a f�e|S yz[ g0h Ã a f Ñ
d Y a X	Y�e	}�W [7a � `^Y�e	g a�[	[ YGXZe<e|} a e<� Ã � @ @dÒ

©<g0e|Y�e|} a e d YKfBYzY Ñ fBg�eNU�W a X a f�e	YzY�e|} a eNª«Y ��Y y W�e|Y Ò¬¨ }�Y Ã X	Yz` a e|SVg�f [ e a e|Y [ e	} a e

¢ �



[ }Bg�W�` Ñ ª­Y���Y y W�e|Y x SVe d S^`V`sh�g�`V`^g d � Ò
w f?e|}BS [J[ SVe	W a e|SVg�f x�d YF} acb YFe	}BYFh�g0`^`^g d SVfBU
Ä3ÅpX	YG` a e	S^g�f [�Ò?D Y yza f a0[Z[ YGXZeNe	} a eM®µÄ3Å

¯>°|®�Ä0ÅM�M°��·Ä0ÅM¯>°��·Ä0ÅJ� @ °�±�Ä3ÅM¯ a f Ñ ±¯Ä0ÅJª Ò<D Y Ñ X a²d§a e	e|YGf�e|S^g0fFe|g5±�Ä0ÅN¯ Ò$¨ }BY
y g�]J]9WBfBS yca e	S^g�f�S [<a0[ i�f y }BXZg�fBg�W [zx³[ gN� a f Ñ ±�] a i � g0e|} Ö fBS [ } � Y�h�g�X	Y a f�i�e|}BSVfBUJS^f�e|}BY
¯5�Pª�e	}BX	Y a6Ñ X	WBf [�Ò
´ r;�jt�ln�C��o¬�nq8µ*¶uln��· w eM] a i d Yz`V`%} a _B_,Yzf£e|} a e [ Y b YGX a ` Ñ S É YzXZYzf�eM_BX	g�U0X a ]¸_,g�SVf�e [Ja X	Y
d~a S�e|SVfBU&h�g�X aJ[ S^U�f a ` x g�X�e	} a e<]9WB`�e|S^_�`^Y�_,g�S^f�e [$a X	Y [ Yzf Ñ S^fBU [ SVU�f a ` [�Ò�¨ }BS [ S [ � Y yza W [ Y a f�i
g ��¹ Y y e d }BS y }�} a0[%a�yzy Y [	[ e|g9e	}BY�`^g y�{ g ��¹ Y y e<] a i [ Yzf ÑFa&[ S^U0f a `³g0fKS�e�g�X~XZY y YzS b Y a([ S^U�f a `
h�X	g�]�SVe ÒQD Y�fBg d�Ñ S [	y W [	[ e|}BS [�[ S�e|W a e	S^g�f Ò

w h d Y�} acb Y [ Y b YzX a `;_sg [Z[ S � `^Y1_BXZg�U�X a ]º_,g�S^f�e [%»�¼ °z½c½c½8° »~¾&d�a S�e|S^f�U9h�g�X a([ S^U�f a ` x�a f Ñ>a
[ S^f�U�`^Y�f�g0e|S�hjiN_,g�S^f�e x e|}�Yzf d Y yza f a0[	[ YzX¡e Ã XZYz` a e|S^g0f [ h�XZg�]�e	}BY [ SVfBU�`^Y$fBg0e	SVhjiM_sg�SVf�e~e|g a `V`
g0h~e|}�Y »P¿À[�Ò�¨ }�S [�d SV`^` a `V`^g d W [ e|gFX	YG]Mg b YnÄ3Å>X	YG` a e	S^g�f [ � YGe d YzYGf [ W yGy Y [Z[ g�X [ g0h~e	}BY »�¿Á[
a f Ñ _BXZY Ñ Y y Y [	[ g0X [ g0h.e	}BYPfBg�e|SVhji Ò$Â g�f [ S Ñ YzX<e|} a e�SVh a f�iKg0h.e|}BY »P¿À[ U�Y�e [ e|gNY ��Y y W�e|Y x e|}BYGf
SVe�} a0[Ry YGXZe a S^fB`�i � YzYzf¥_BX	Y y Y Ñ Y Ñ � iÃe	}BYMf�g0e|S�hji x _sg [	[ S � `ViES^]J]MY Ñ S a e	Yz`�i Ò  %Y yca `^`Te	} a eRe|}BY
[ Yz] a f�e|S yz[ g0h Ç�acb�a([ e a e	Y1e|} a e � " 
 #�2 ).
��(a X � SVe	X a XZS^`Vi y }Bg�g [ Y [ g�fBY�g0h;e|}BY d�a S�e|S^f�U9e|}BXZY a6ÑB[
e|g � Y d g { YGf5WB_ x�d }BSV`^Y � " 
 #�2 )�:B���;
���d~a0{ Y [ WB_ a `^`Bg0hse|}BY�e	}BX	Y a6ÑB[�Ò.� f�i(g0hse	}BY%h�g�X	]JYzXZ`Vi Æ
d~a S�e|SVfBU$e	}BX	Y a6ÑB[.y g0WB` Ñ Y b YGf�e	W a `V`Vi�Y���Y y W�e|Y x � W�e y YGXZe a S^fB`�iRfBg0e � YGh�g0X	Y�e	}BY~fBg0e	SVhji�Y ��Y y W�e	Y [�Ò
�7[ `^g�fBU a0[ e|}BYGX	Y$S [ fBg � " 
 #�2 )�:B���9[ e a e	Yz]JYzf�e x�d Y Ñ g�U�YGe�e|g a0[	[ YzX¡e�e|} a e�e|}BY »~ÄI¿À[~a XZY<h�XZYzY
g0h=Ä0ÅMX	Yz` a e|SVg�f [Gx � Y yca W [ YRg�fB`�i5g�fBY1e	}BX	Y a6Ñ U0YGe [�d g { YGf>WB_ Ò

� f&e|}�Y�g0e|}BYGXQ} a f Ñ8x e|}BY~_�X	Y [ Yzf y Y$g�hs]PWB`Ve	S^_B`VY�_BXZg�U�X a ]�_,g�SVf�e [QÅ³¼ ° Å;Æ °c½z½c½u° Å³Ç�[ Yzf Ñ S^fBU
[ S^U0f a ` [ e|g1g�fBY x g�X [ Y b YGX a ` x�d~a S�e [ e a e|YG]MYGf�e [+Ñ g�Y [ fBg�e a `^`Vg d W [ e|g a0[Z[ YzX¡e a f�i Ã X	YG` a e	S^g�f [�Ò
Â g�f [ S Ñ YzX�e d g � " 
 #�2 )¥[ e a e|YG]MYGf�e [ �N°�È a f Ñ g�f�Y d�a SVe [ e a e|Yz]JYzf�e9� x.a0[ S^`^`VW [ e	X a e	Y Ñ S^f
�TS^U�W�X	Y ¢ Ò   Ò�D Y yca f�fBg0eQe	Yz`^` d }BS y } � " 
 #�2 )Rd~a�{ Y [ W�_(� ÒQ¨ }BS [ _BXZY b Yzf�e [ W [ h�XZg�] a0[	[ YzXZe	S^fBU
Ã XZYz` a e|S^g0f [ � YGe d YzYzfM® a f Ñ ª�g�X � YGe d YzYGf�É a f Ñ ª Ò w h³� [ i�f y }BX	g0fBS � Y [�d S�e|}J� x e	}BYzfMÉ
y g�WB` Ñ � Y<Y���Y y W�e|Y Ñ S^]J]MY Ñ S a e|Yz`�i a hje|YzX�ª(¢ y g�f b YGX [ Yz`Vi x É y g0WB` Ñ Y���Y y W�e|Y Ñ � YGh�g�XZY7� � i(e|}BY
[	y }BY Ñ WB`^YGX Ò<¤ YGf y YPS^f�e|}BS [$yza0[ Y x Ä0Å5XZYz` a e|S^g0f [ ]9W [ e � Y�_BXZY [ YzX b Y Ñ � YGe d YzYzfEe	}BY [ W yGy Y [Z[ g�X [
g0hCe	}BY d~a SVe [<a f Ñ _�X	Y Ñ Y y Y [	[ g�X [ g�hCe	}BY�fBg0e|S Ö Y [�Ò
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�TSVU�WBX	Y ¢ Ò   �.¨~d g � " 
 #�2 )�
��([ e a e|YG]MYGf�e [<a0y e<g�fKg�fBY 3�� # 
�
G�&[ e a e	Yz]JYzf�e

à�á�â�áËÊ Ì�ë�ð�Í�í$ÎBÏ]ì�ÐÚî;å�ó�çTÎBÏ×ë:ì�Ñ¬Òyë$î°æ9ç¡è+ç
w f d g�X { � i4© a WB]Mg b S y } x8�$b X	W�fBS^f a f Ñ¥Â ` a X { Y�ÓÀ© �<Â~Ô�Ô0ÕÖx�a f a f a `�i [ S [ h�g�X Ñ Y�e|Y y e|SVfBU�e|}BY
] a i Æ } a _B_sYGf>SVf>_ a X a `^`VYz`�× È>¤7Ø�Ù XZYz` a e|SVg�f�h�g�X Ç�acb�a _BXZg�U�X a ] [ S [ _BXZY [ Yzf�e|Y ÑÛÒ�¨ }BS [ S [ _BXZY Æ
y S [ Yz`�i9e|}BY�Ä0ÅPXZYz` a e|S^g0f d Y<W [ Y<S^fJg�WBX�`^S�hje|SVfBU [�Ò;¨Ca i�`Vg�X�} a0[�[ }Bg d fNSVfEÓ ¨Ca i�Ú / Õ e	} a e y g0]M_BW�e Æ
S^fBU(_BXZY y S [ YG`Vi d }BS y } [ e a e	Yz]JYzf�e [ ] a i�} a _B_,Yzf>SVf�_ a X a `^`^YG`³S [ © ØwÆ } a X Ñ SVfKe	}BY�S^f�e|X a _BXZg y Y Æ
Ñ WBX a ` y g�f�e|Y ��ez¢sg0WBX a `^U�g0X	SVe	}B] y g�]J_BW�e	Y [$a f a _B_BX	gc��S^] a e	S^g�f Ò�¨ }BY a f a `Vi [ S [ _�X	Y [ Yzf�e|Y Ñ S^f
e|}BY d g�X { � i�© a WB]Jg b S y }�Û�Ü~Ý0Þ�ß x S [ g0fB`Vi a _B_B`VS yca � `^Y7e	g(_BX	g�U0X a ] [�d }BYGX	YRY a0y }Ke|}BXZY a6Ñ } a0[
g�fB`ViPg�fBY%_BXZg y Y Ñ WBXZY x�a f Ñ(d }BYzXZY a f�i9U�S b Yzf(e|}BXZY a6Ñ S [ g�fB`�i9SVf b g { Y Ñ g�f y Y Ò w e a ` [ g a0[Z[ WB]JY [
Y�� a0y e a `VS a0[�a f a `�i [ S [ h�g�X�`Vg y�{Na f Ñ e|}BXZY a6Ñ g ��¹ Y y e [�Ò

D Y d S^`^` Ö X [ e7_BXZY [ Yzf�e7e	}BY ÈF¤7Ø�a `^U0g�X	S�e|}B] a0[�Ñ Y [Zy X	S � Y Ñ SVf�Óà© �<Â~Ô�Ô*ÕIx,a `Vg�fBU d SVe	} a f
Y�� a ]J_B`^Y ÒQD Y d SV`^` Ñ S [Zy W [Z[ e	}BY1Y É Y y e [ g0h;S^]J_BXZY y S [ SVg�f a � g�W�e�e|}BY1S Ñ Yzf�e|S�eAiNg�hT`Vg y�{ g ��¹ Y y e [
g�fpe|}�S [9a `^U�g�XZSVe	}B] Ò �TS^f a `^`Vi x;d Y d SV`^` Ñ Y�e a SV` d } a e9S [ fBYzY Ñ Y Ñ h�g0X�e|}�Y a `VU�g�X	S�e|}B]áe|g Ñ Y a `
d SVe|}¥e|}BY yza0[ YNg0h%_BX	g0U�X a ] [�d S�e|}�]PWB`Ve	S^_B`VYJ_�X	g y Y Ñ WBX	Y [ _sYGXPe|}BXZY a6Ñ³x S^f y `^W Ñ SVfBU�e|}BY yza0[ Y
d }BYzXZY a _BXZg y Y Ñ WBXZY�S [ Y���Y y W�e|Y Ñ � i [ Y b YGX a `ue|}�X	Y a�ÑB[�Ò

¨ }�S [$a `^U�g0X	SVe	}B]â} a0[ � YzYGfE_BXZg b Y Ñ e	g y g�]J_BW�e|Y aMy g�f [ YzX b�a e	S b Y a _B_�X	gc��S^] a e|SVg�f5e|gJe|}BY
S Ñ Y a ` È>¤7Ø S^f�h�g�X	] a e|SVg�f Ò w e [<d g0X [ e ÆAyza0[ YRe|S^]JY y g�]J_B`VY���SVeAi�S [7ã × ä å£ä æ Ù�x�d }BYzXZYFä å£ä�S [ e|}BY
f�W�] � YGX%g0hT_�X	g�U�X a ] [ e a e	Yz]JYzf�e [�Ò

¢�ç



kPè�o ´êéFë ����·�q���ljt�è;m

¨ }BYN_BXZg�_,g [ Y Ñ�a `VU�g�X	S�e|}B]á`^g�g {�[�[ S^]JS^` a X7e	g a�[ e a f Ñ�a X Ñ h�g�X d�a X Ñ�Ñ�a e a�H g dìa f a `Vi [ S [zx � W�e
} a0[ g0fBYPSV]M_,g�XZe a f�e [ e	Yz_Ã_BXZY b YGf�e|S^f�U5SVe<h�X	g�] � YzSVfBUNY ��_BX	Y [	[ Y Ñ S^fFe	}BY [ e a f Ñ�a X Ñ�Ñ�a e a*H g d
h�X a ]JY d g�X {HÒ ��g�X<Y a0y } [ e a e	Yz]JYzf�e x e	}BY a f a `Vi [ S [ XZYGe|W�X	f [1aM[ YGe�g�h [ e a e|Yz]JYzf�e [7d }BS y }Ã] a i
} a _B_,YzfKS^f�_ a X a `^`VYz` ÒCD Y a ` [ g&Y ��e|Yzf Ñ SVe�e	g(X	Yz_,g�X¡e$g0f Ã X	YG` a e	S^g�f [�Ò
í q�t²��t�l�q,� � × " � ! x�����
"ÿ�)�x.
�Ù�[ e a e|YG]MYGf�e Ñ Yzf�g0e|Y [&a fBg Ñ Y � Yz`Vg�fBU�SVfBUFe	g>e|}BXZY a6Ñ�= XZY Æ
Ý W�Y [ e	S^fBU�e	}BY&`^g y�{ h�g�X " � ! x8d }BSV`^Y a f ��î # 
 X	g0W�e|SVfBY&X	YG`^Y a�[ Y [ e	}BY&`^g y�{HÒ9'�a XZ`^S^YGX x,d Y(} acb Y
a `^`VW Ñ Y Ñ e|g9e	}BY$e	}BX	YGY ÆA[ e a U0Y 3�� # 
 _BX	g y Y [	[ S^f Ç�acb0a Ò.¨ }BS [ e	X a f [ ` a e|Y [ e|g9f�g Ñ Y [ × " � ! x�3�� # 
,x

BÙ x × " � ! xB3B� # 
 # ��L�x�
�Ù~a f Ñ × " � ! x�� " 
 #�2,# ����O��0��
"ÿ�)�x³
�ÙlÒ

¨~d g { S^f ÑB[ g0h [ Y�e [.a X	Y�e	X a0y�{ Y Ñ h�g�XCY b YGXZiPfBg Ñ Y ÒT¨ }�Y%ï [ Y�e [ X	YG_BX	Y [ YGf�e+Ä0Å1SVf�h�g�X	] a e	S^g�f �
SVhPðòñ È>¤$Ø ×�ó Ù x e|}BYGf�ð»Ä0Åêó Ò�¨ }BY �1ô$¨õ[ YGe [ XZYz_BXZY [ YGf�eÃS^f�h�g0X	] a e|SVg�f d }BS y }öS [ e|g
� YM_BX	g�_ a U a e	Y Ñ e	g [ W yzy Y [	[ g�X [ ¢�h a0y e [ SVf �1ô$¨ ×jð Ù }Bg�` Ñ SV]M]JY Ñ S a e|YG`Vi a hje|YGX�ð Ö f�S [ }�Y [ S�e [
Y���Y y W�e|SVg�f Ò

w f�g�W�X�`^S�hje|SVfBU [zx�d Y1X	Y Ý W�S^X	Y � g0e	}�Ä0Å a f Ñ Ã S^f�h�g�X	] a e|SVg�f ÒwÈ>¤7Ø S [ Y�� a0y e	`ViMY Ý WBS b0a `^Yzf�e
e|g�Ä3Å xBd }BS^`VY Ã yza f � Y y g0]M_BW�e|Y Ñ � i a&[ `^SVU�}�e�Y���e	Yzf [ S^g�fFg0hCe	}BY È>¤7Ø÷a `^U�g0X	SVe	}B] Ò
ø ��mpmpo�t²�*lnù���t²lnq,� ¨ }BYxÄ3Å�XZYz` a e|SVg�fES [$[ i�]J]MY�e|X	S y0x³d }�S^`^Y�X	Y [ WB`�e [ g0h Ñ�a e a�H g d�a f a `�i [ Y [
W [ W a `^`Vi a X	Y1f�g0e Ò.� fFSV]M_,g�XZe a f�e [ e|Yz_KS^f�e	}BS [%a `VU�g�XZSVe|}�]�S [ e|g(S^]J_,g [ Y [ i�]M]JYGe	XZi � SVh Å;Æ ñ
ï�× Åsú�Ù�x e	}BYzf d Y a�Ñ	ÑEÅ³ú e	g�ï�× Å;Æ|ÙlÒ<¨ }BS [ S [<y XZW y S a `�e|gMe	}BY9_BXZg�_ a U a e|SVg�fFg�h.S^f�h�g0X	] a e|SVg�f
e|}BXZg�WBU�}£e|}BYKU�X a _B} a f Ñ _BXZY b Yzf�e [ S�e&h�X	g�] � YzSVfBU�Y���_BX	Y [	[ Y Ñ S^fûe|}�Y [ e a f ÑBa X Ñ Ñ�a e a*H g d
a f a `�i [ S [ h�X a ]MY d g0X {HÒ
´§éKë ü rC��o�v ¨ }BYKh�g0`^`^g d SVfBUEX	W�`^Y [Ja XZY�e a0{ Yzf?h�XZg�]ýe	}BY�g�X	SVU�S^f a ` d g�X { g�fûe|}�Y ÈF¤7Ø
a `^U�g0X	SVe	}B] Ò �TSVX [ e d Y>_BXZY [ Yzf�e5e|}�YFXZWB`^Y [ h�g�XMï�× ÅuÙlÒ�¨ }BY [ Y [ YGe [�a0yzy WB]9WB` a e|Y�h�X	g0]¸e|}BY

¢ Ú



��ô<¨�[ YGe [ g0h;e|}BY�_BXZY Ñ Y y Y [	[ g0X [�Ò

þ�ÿ������Kþ�ÿ������
�									
 									�

��
�������������������� �"!$#&%('*),+ ÿ.-/��021Jÿ�3�465�798�:�ÿ������<; =$>?�@=BADC6EGFIH9JKL � 
 ���&MINO��P QSRT����� �"!$#&%('*),+ ÿ.-/� ;U '*),+ ÿ�VW8�=.3X=$Y(Z\[�5X7]:�ÿ����O� ^_
�Mþa` NO��P Q.RTb/c c ÿ���� =$>?�@=BADJ6dGeIH�fgH&E\h(i\E&J�ekjkl
����&m&N�n �Xc ����� �"!$#&%('*),+ ÿ.-/� o&3X4(7p5Xqr=sAO7

'Qb YzX¡i(e|}BXZY a6Ñ � YGU�S^f [ SVe [ Y���Y y W�e|SVg�f a e a�����L # � fBg Ñ Y ÒQ� e [ W y }NfBg Ñ Y [zx�d Y<_BXZg�_ a U a e|Y%e|}BY
��ô<¨ SVf�h�g�XZ] a e	S^g�f&h�XZg�] a `^`,g0h�e|}BY ��
���ÿ�
 fBg Ñ Y [ e	X	SVU�U�YzXZS^fBURe|}BY1Y ��Y y W�e|S^g0fKg�hue|}BY�e	}BX	Y a6Ñ8x
a f Ñ÷[ W � e	X a0y e5åp×�e|}�X	Y a�Ñ,Ù�x e	}BYKfBg Ñ Y [ SVf�e|}BY�e|}BXZY a6Ñ � YGS^fBU � YzU�WBf Ò ¨ }BS [ Yzf [ WBXZY [ e	} a e
fBg Ñ Y [ e|} a e d YzXZY�_ a X a `V`^YG` d S�e|}�e|}BY ��
��Gÿ�
 XZYz] a S^f�_ a X a `V`^Yz` d SVe	}Ke	}BY�fBY d e|}BXZY a6ÑÊÒ

 %Y yza `^`�e	} a e aR3�� # 
 S [$Ñ Y y g0]M_,g [ Y Ñ S^f�e	gRe	}BX	YGY [ e a U�Y [�Ò.¨ }BY � " 
 #�2�# ����O�����
"ÿ�) fBg Ñ Y$S [
e|}BY Ö f a ` [ e a U�Y x Y���Y y W�e	S^fBU&g�f�`Vi a hje|YGX [ g�]JY�g0e	}BYzX�e|}BXZY a6Ñ } a�[ Y���Y y W�e|Y Ñ>a�� " 
 #*2 ) g0f5e|}BY
[|a ]JY%`^g y�{AÒC� e a�� " 
 #�2,# ����O��0��
"ÿ�) fBg Ñ Y x�d Y a6Ñ	Ñ e|}BY [ YGe�g0h [ e a e	Yz]JYzf�e [�y g�f y W�X	X	YGf�e a hje	YzX
e|}BY$_BX	Y Ñ Y y Y [	[ g�X [ g0h a f�iN] a e y }�S^fBU � " 
 #�2 ) × d X	S�e	e|YGf a0[ fBg0e|S�hji Ø XZY Ñ × ÅuÙZÙ�x�a0[ `Vg�fBU a�[ e|}�Y [ Y
[ e a e|Yz]JYzf�e [~d YGX	Y a `^XZY a6Ñ iNSVf5e|}BY �1ô<¨ö[ YGe%g0h�e|}�Y 3B� # 
 # ��L fBg Ñ Y�S^]J]MY Ñ S a e|Yz`�i(_BX	Y y Y Ñ S^fBU
e|}BY � " 
 #�2�# ����O�����
"ÿ�) fBg Ñ YM×nY ��_�X	Y [Z[ Y ÑÃa0[�D�a SVe|SVfBU Ø X	Y Ñ × ÅuÙ	ÙyÒ

¨ }�S [Ry ` a W [ Y&e a�{ Y [ Y É Y y ePg0fB`Vi d }�Yzfp]PWB`Ve	S^_B`VY�e|}�X	Y a�ÑB[�y g�WB` Ñ _,g0e|YGf�e|S a `^`Vi � " 
 #�2 ) e|g
e|}BY 3�� # 
 S^f Ý WBY [ e	S^g�f8¢�g0e|}BYGX d S [ Y x e|}BS [ S^f�e|YGX [ Y y e	S^g�f�S [ Yz]J_�eAi x�a0[<�1ô$¨ × D�a S�e|SVfBU Ø X	Y Ñ × Å8Ù	Ù
d g�W�` Ñ g�fB`Vi y g�f�e a S^f [ e a e|Yz]JYzf�e [ h�XZg�]âe|}�YRf�g0e|S�hji�SVfBU&e|}BXZY a6Ñ³xBd }BS^`VY�e	}BY �1ô$¨ [ YGe [ g0hCe|}BY
fBg0e|S�hji Ø XZY Ñ�[ e a e|YG]MYGf�e [ g0fB`Vi y g�f�e a SVf [ e a e|Yz]JYzf�e [ h�XZg�]õe|}�Y d�a SVe	S^fBU5e	}BX	Y a6ÑÛÒJD }BYzf�e|}BY
S^f�e|YGX [ Y y e	S^g�fMS [ fBg�fBYG]M_�eAi x�d Y a6Ñ'Ñ e|g9ï�× Å8Ù�[ e a e	Yz]JYzf�e [ h�X	g�] g�W�X�_BXZY Ñ Y y Y [	[ g0X d }BS y } a X	Y
a ` [ g y g�f y W�X	X	YGf�e d S�e|}�e|}BYR] a e y }BSVfBU � " 
 #�2 )K[ e a e	Yz]JYzf�e [�Ò~¨ }BS [ } a�[ e	}BYRY É Y y e$g0hCh�g�X y S^fBU
[ W yGy Y [Z[ g�X [ g0h�e|}�Y 3�� # 
 e|g � Y>_ a X a `V`^YG` d SVe|}?e|}BYF_BX	Y Ñ Y y Y [	[ g�X [ g0h1e	}BY b�a XZS^g�W [(� " 
 #*2 )
[ e a e|Yz]JYzf�e [�Ò

w h Å S [ fBg0e a�� " 
 #�2�# ����O�����
 ÿ�)J[ e a e|YG]MYGf�e x e	}BYzf d Y [ YGe�ïut"vxw�y z${]|?}~}�× ÅuÙ����	ÒQ� e|}BYGX d S [ Y x
SVh Å S [%a9� " 
 #�2�# ����O�����
"ÿ�)K[ e a e|Yz]JYzf�e<g�f�g ��¹ Y y e " � ! xBd Y�} a²b Y �� t9vxw�y z.{9|�}~}<������� �&���g����� �k�����X���6���������g�I�g���I�/�g I�"¡\��¢VW8�=.3X=$Y6ZG[�5X7]: �����£� � � Va8&=$3�=BY(ZG[¤5�79: ���¥����¢�<¦/§¨�ª©¬«�§¨�­��®�¯I°"�T±�®�²T³�´�µI¶¸·�·��"¡\���¤¢§¹� � � Va8&=$3�=BY(ZG[¤5�79: ���¥����º � � Va8&=$3�=BY(ZG[¤5�79: �������

» Ô



¨ } a e�S [zx�a `^` � " 
 #�2,# ����O��0��
"ÿ�)([ e a e|Yz]JYzf�e [½¼ g�f&e|}�Y [	a ]JY~`^g y�{ � Y y g�]MY y g�f y WBX	XZYzf�e d SVe|}
ÅTx8a�[ `^g�f�U a0[ e	}BYGi d YzX	Y a `^X	Y a6Ñ i y g0f y WBXZX	YGf�e d S�e|} ÅC¿Á[$3B� # 
 # ��L _BX	Y Ñ Y y Y [Z[ g�X xCa f Ñ e|}�YzX	Y
Y���S [ e [<a&� " 
 #�2 )�:B���M[ e a e|Yz]JYzf�e<g�f�`^g y�{ " � ! d }BS y } a0y e [ g�f � g0e|} ¼«a f ÑKÅ=Ò¾ S b Yzf�e|}�YKï [ YGe [Gx�d Y yca f y g0]M_BW�e|YNe	}BY ��ô<¨�[ YGe [ h�g0X9Y a0y }£fBg Ñ Y Òp¨ }BY [ Y y g�X	XZY Æ
[ _,g�f Ñ e|g [ e a e|YG]MYGf�e [�d }BS y } a XZY1_ a X a `^`VYz` a hje|YGX~e|}BY1Y ��Y y W�e	S^g�fKg0h Å } a0[�y g�]J_B`^Y�e|Y ÑÊÒ�'�a�y }
[ e a e|Yz]JYzf�e<} a0[ U�YGf [<a f ÑK{ S^`^` [\¿

�1ô$¨ × Å8Ù½� ×Iï�× ÅuÙÁÀÂ¾�' ©9× Å8Ù	ÙrÃÅÄ w Þ�Þ × ÅuÙ
¨ }�Y ¾R' ©�XZWB`^Y$S [ h a SVX	`�i [ e	X a SVU�}�e	h�g�X d~a X Ñ8x } a f Ñ `VS^fBU ��
���ÿ�
 fBg Ñ Y [~a f ÑN� " 
 #�2 ) f�g Ñ Y [�Ò

¾�' ©9× ÅuÙ�� ÆÇÇÇÈ ÇÇÇÉ
×�Ê�° ����L # � ° 
�Ù ° SVh Å S [ e|}�Y ��
���ÿ�
 fBg Ñ Y�h�g0X =
©$g�e|SVhji Ô W yzy × ÅuÙ °\SVh*ËKg ��¹ ¿�Å ñEfBg0e	SVhji�©$g Ñ Y [ × " � ! Ù� ° g0e|}BYGX d S [ Y

¨ }�Y Ö X [ ePXZWB`^YJYzf [ WBXZY [ e	} a e xTa hje|YGX a4��
B��ÿ�
 fBg Ñ Y x;d Y a6Ñ	Ñ e	}BY �B��L # � fBg Ñ Y(h�g�X�e|}BY
e|}BXZY a6Ñ � YGS^fBU [ e a XZe	Y ÑÛÒ�¨ }BS [ U�g�Y [ S^f�e	}BY ¾�' ©\X	WB`VY � Y yza W [ Y d Y y g�f [ S Ñ YzX�e	} a e%e|}BYRg0e	}BYzX
e|}BXZY a6Ñ g�fB`�i [ e a XZe [<a hje|YGX~e|}BY ��
��Gÿ�
 } a�[<y g�]J_B`^Y�e|Y Ñ S�e [ Y���Y y W�e	S^g�f Ò

w h a�[ e a e|Yz]JYzf�e Å S [�aN� " 
 #�2 ) g�X � " 
 #�2 )�:B���F[ e a e	Yz]JYzf�eRg�f " � ! x�d Y a6Ñ	Ñ¥a `V`Qg0h�e|}BY
� " 
 #�2�# ����O�����
"ÿ�)K[ W yGy Y [Z[ g�X [¹¼Ãx�a0[ `Vg�fBU a0[Å¼Ã¿Á[�3�� # 
 # ��L _BXZY Ñ Y y Y [Z[ g�X$S [ SVf>ï­× ÅuÙ&¿
©<g0e|S�hji Ô W yzy × Å8Ù½�ÍÌ(¼ ä ¼ ñû× " � ! ° � " 
 #�2�# ����O�����
"ÿ�) °GÊ ÙDÎ�D�a S�e|SVfBU Ø X	Y Ñ × ¼KÙ ñ�ï­× ÅuÙ�Ï
¨ }BS [ YGf [ W�X	Y [ e	} a e<×�g�fB`Vi Ù e|}BY [ W yzy Y [Z[ g�X [ g0h a$� " 
 #�2 )Pa X	Y y g�f y WBX	XZYzf�e d SVe	}9e|}BY [ W yGy Y [Z[ g�X [
g0h a�3�� # 
�Ò.¨ }�Y$_BXZY Ñ Y y Y [	[ g0X [ g�hse	}BY � " 
 #�2 )(a²b g�S Ñ � YzSVfBU y g�f y WBX	XZYzf�e d SVe|}&e	}BY [ W yGy Y [Z[ g�X [
g0h�e|}BY 3B� # 
 � Y yca W [ Y~e|}BY~ï�× Å8Ù X	WB`VY�h�g0X � " 
 #�2�# ����O�����
"ÿ�) _�X	Y b Yzf�e [�a f�i [ W y }(_BXZY Ñ Y y Y [	[ g0X
h�X	g�]�_ a0[	[ S^fBU(e|}�X	g�WBU0}�e	}BY � " 
 #�2�# ����O�����
 ÿ�) fBg Ñ Y1g�fKe	}BY 3�� # 
 # ��L e|}BXZY a6ÑÛÒ

w f [ g�]JY yza0[ Y [zx�d Y yza f [ e a e	Y$e|} a e a hje|YzX a�[ e a e	Yz]JYzf�e y g�]J_B`^Y�e|Y [Gx�y YzX¡e a SVfNg0e	}BYzX�_sg0S^f�e [
a X	Y�fBgÃ`Vg�fBU�YGX y g0f y WBXZX	YGf�e ÒpD Y�_BX	Y [ Yzf�eJe|}BY Ä w ÞEÞ X	WB`VY x�Ñ Y [Zy XZS � SVfBU d }BYzfûe|}�S [9yza f � Y

çgÐ



Ñ g�fBY Ò

Ä w ÞEÞ × ÅuÙ��

ÆÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÈ ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÉ

åp× =ZÙ ° SVh Å S [%a !�"�# � g0f =
È g0fBSVe	g�X d&C6Ñ ° SVh Å ñû×ng ��¹ ° ����
 ÿ�) °GÊ Ù9À

× " � ! ° � " 
 #�2�# ����O�����
 ÿ�) °GÊ Ù
d�a SVe	S^fBU�©$g Ñ Y [ × " � ! Ù °\SVh�× Å ñû× " � ! ° � " 
 #*2 ) °GÊ ÙÎ ä d�a SVe	S^fBU�©<g Ñ Y [ × " � ! Ù ä �ÓÒ�ÙÔ × Å ñû× " � ! ° � " 
 #�2 )�:���� °GÊ Ù	Ù� ° g0e|}�YzX d S [ Y

w h Å S [Ka !�"�# � [ e a e|YG]MYGf�e x�d Y yza f [	a h�Yz`�i [ e a e|Y4e|} a e [ W yGy Y [Z[ g�X [ g0h Å­a X	Y4fBg£`^g�fBU0YzX
y g�f y WBX	XZYzf�e d S�e|} a f�iJfBg Ñ Y [ h�XZg�]�e|}BY<e|}BXZY a6Ñ � YGS^fBU ¹ g�S^f�Y Ñ8x�a0[ !�"�# � U�W a X a f�e|YGY [ e	} a e�e|}BY
¹ g�S^fBY Ñ e|}BXZY a6Ñ�d S^`V`se|YGX	]JS^f a e|Y � YGh�g�XZY1Y���Y y W�e|SVg�f>_BXZg y YzY ÑB[�Ò

¨ }�Y Ä w ÞEÞ X	WB`VY a ` [ g$} a f Ñ `^Y [ ]PW�e|W a `�Y�� y `VW [ SVg�f Ò�D }BYzf a f ����
"ÿ�) g�X � " 
 #*2�# ����O�����
"ÿ�)
[ e a e|Yz]JYzf�e�S [ Y ��Y y W�e|Y Ñ³x e|}BYGf d Y7] a i a0[	[ YzX¡e~e|} a e�fBgPg0e|}BYGX [ e a e	Yz]JYzf�e [ _�X	g0e	Y y e	Y Ñ � iJe|}BY
[|a ]JYM`Vg y�{ ] a i4Y���Y y W�e	Y5S^f�_ a X a `^`VYz` Ò ©<g0e|Y(e|} a ePfBg [ _,Y y S a `.e	X	Y a e|]JYzf�ePS [ fBY y Y [	[	a XZi¥h�g�X
��î # 
 fBg Ñ Y [ ¢ [ SV]M_�`ViMfBg0e � YzS^f�U&WBf Ñ YGX<]PW�e|W a `8Y�� y `VW [ SVg�f d S^`V` a6Ñ	Ñ e	}BY1fBY y Y [Z[|a X¡iF_ a X a `V`^YG`
[ e a e|Yz]JYzf�e [ e	gNï Ò

ÕCS^f a `V`Vi x SVh Å S [ YGSVe	}BYzX a�� " 
 #�2 )�[ e a e	Yz]JYzf�e d SVe|}�Y � a�y e|`�i�g�f�Y [ W yzy Y [Z[ g�X;g�X a�� " 
 #�2 )�:����
[ e a e|Yz]JYzf�e x�d Y { S^`V` a `V`s] a e y }BY Ñ�3�� # 
 # ��L fBg Ñ Y [�Ò w fKYGSVe	}BYzX yza0[ Y xBd Y yza f � Y y YzXZe a S^f5e	} a e
e|}BY 3�� # 
 # ��LÃ[ e a e|YG]MYGf�e [Ra X	Y&U�g0S^fBU5e	g � Y d g { Yzf¥WB_8¢�e|}BS [�Ñ g�Y [ fBg0e�}�g�` Ñ h�g�X aM� " 
 #*2 )
d SVe|}(]9W�`Ve|SV_B`^Y 3�� # 
 # ��L&[ W yGy Y [	[ g0X [�Ò¸¾ S b YGf&e|}BS [ S^f�h�g0X	] a e|SVg�f x�d Y { fBg d e|} a e.e|}BY 3�� # 
 # ��L
fBg Ñ Y [�d S^`V` y g�]J_B`VYGe|Y�¢�e|}�YGi d SV`^` � Y1h�g�`^`Vg d Y Ñ � i5e	}BY � " 
 #�2�# ����O�����
 ÿ�) fBg Ñ Y [�Ò
Ö q,mp�Crut�lÖ��·¦è��B�;�.o��;v�×9Ø.o��Ëq��*o���o�����t�l�q,�Cv ¨ }BY�XZY [ WB`Ve [ g0hJg�WBXE`VSVhje|Y Ñ\a f a `Vi [ Y [4a X	Y
e|S^U0}�e	YzfBY Ñ¬d }BYzf d YÃ} acb Y Ã S^f�h�g0X	] a e|SVg�f Ò ' � a ]JS^fBSVfBUpe	}BY È>¤$Ø X	W�`^Y [�a `^`^g d%[ W [ e|g
Ñ S [Zy g b YGX�_B` a0y Y [�d }BYGX	Y Ã yca f � Y a0[	[ YzX¡e|Y ÑÊÒ�� e a !�"�# � fBg Ñ Y x�d Y yca f a0[	[ YzXZe�e|} a e�e	}BY �����
fBg Ñ Y�h�g0X~e|}BY y g0f y WBXZX	YGf�e<e|}�X	Y a�Ñ S [ Ã XZYz` a e|Y Ñ e	g(e	}BY !�"�# � fBg Ñ Y ¿Á[%[ W yzy Y [	[ g�X Ò�� ` [ g x�a e a
� " 
 #�2�# ����O�����
"ÿ�) fBg Ñ Y ÅTx�d Y7} acb Y Ã SVh ÅT¿À[�3�� # 
 # ��L _BX	Y Ñ Y y Y [Z[ g�X~S [�y g�f y WBX	XZYzf�e d S�e|} ÅTx
a f Ñ e|}BYGX	Y1S [ Y�� a0y e|`ViNg�fBY � " 
 #*2 ) g0X � " 
 #�2 )�:���� _BXZY Ñ Y y Y [	[ g0X Ò w f�e	}BS [~[ SVe	W a e|SVg�f x�d Y a ` [ g
a0[	[ YzXZe<e|} a e Ã }�g�` ÑB[ h�XZg�]âe	}BY � " 
 #�2 ) fBg Ñ Y�e	g&e|}BY � " 
 #�2�# ����O�����
"ÿ�) fBg Ñ Y Ò

ç Ò



(*, begin, main)

(lock, entry, main)

(t, start, main)

[no label]

(lock, wait, main)

(lock, waiting, main)

(lock, notified-entry, main)

(lock, exit, main)

(*, end, main)

No-concurrency Zone

A

B

C

D

E

F

G

H

I

K

OUT={J}

M={J,K,L,M,N}
OUT={J,K,L,M,N}

M={J,K,L,M,N}

(*, begin, t)

(lock, entry, t)

(lock, notify, t)

(lock, exit, t)

(*, end, t)

J

L

M

N

M={C,D,E,F}

OUT={J,K,N}

M={J,K,N}
OUT={J,K,N}

OUT={C,D,E,F}

M={C,D,E,F}
OUT={C,D,F}

M={C,D,F}

M={J,K,N}

OUT={J,K,N}

OUT={C,D,G}

M={C,D,G}
OUT={C,D,G}

M={M,N}
OUT={N}

M={N}
OUT={N}

M={C,D,E,F,G,H,I}

M={N}

ÕTSVU�WBXZY » Ò / ¿$È>¤7Ø a f a `Vi [ S [ g�f a&[ S^]J_B`VY Ç�acb0a&d�a SVe ü�fBg0e	SVhjiM_ a S^X
Ù¨Ú ��mp�C��o>q�� ´§éKë Ö q,mp�Trut²��t²lnq,�
¤7acb S^fBU�_BXZY [ YGf�e|Y ÑzÑ�a e a�H g d XZWB`^Y [ h�g�X È>¤$Øpy g0]M_BW�e a e	S^g�f x*d Y%SV`^`^W [ e|X a e|Y�e|}BY�XZY [ WB`Ve�g0h�e	}BS [
a f a `�i [ S [�d S�e|} a9[ S^]J_B`^Y$Y�� a ]J_B`^Y Ò ÕTS^U�W�X	Y » Ò / S [�a9[ SV]M_B`VY d�a SVe ü�fBg0e	SVhjiJ_ a SVX x�a6Ñ	Ñ SVfBU [ g0]MY
d X a _B_,YzX y g Ñ Y7e|g Ö U0WBX	Y » Ò�Ò ¢�SVe a ` [ g [ YzX b Y [ e	g&S^`^`VW [ e	X a e	Y<e	}BY�e|XZS y�{ i5_�X	g�_ a U a e|SVg�fNg�h ÈF¤7Ø
S^f�h�g�XZ] a e|S^g0f Ò

D Y�g � [ YGX b Y�e	} a e�e|}BY ��
��Gÿ�
 fBg Ñ YÜÛ U�Y�e [ÞÝ SVföS�e [K�1ô$¨á[ YGe x X	Y H Y y e|S^f�U£e	}BYÃh a0y e
e|} a e�e|}BY y g�X	XZY [ _,g�f Ñ S^fBU �B��L # � f�g Ñ Y1g yzy WBX [ SVf�_ a X a `^`VYz` d SVe|}5e	}BY [ W yzy Y [	[ g�X [ g0h,Û ÒB¨ }BY Ý
_BX	g�_ a U a e	Y [ e|g1e	}BY w © fBg Ñ Y%g0h�ß x�a f Ñ(y g�f�e	S^f�WBY [�Ñ g d f(e|g1e|}�Y � " 
 #�2�# ����O�����
"ÿ�) fBg Ñ Y ÒQ� e
a%� " 
 #�2�# ����O�����
"ÿ�) fBg Ñ Y x _ a X a `^`^YG`�fBg Ñ Y [ ]9W [ e a ` [ g � Y�_ a X a `^`VYz` d S�e|} [ g�]JY y g�X	XZY [ _sg�f Ñ S^fBU

ç/à



� " 
 #�2 )9[ e a e|YG]MYGf�e x�[ g Ý S [C[ e|g0_B_sY Ñ e|}BYGX	Y ÒT¨ }BY [ i�]J]MY�e|X	S�á a e	S^g�f [ e	Yz_(Yzf [ WBX	Y [ e|} a e Ý U�Y�e [ß�âäã½â�å½â a f Ñäæ S^fKSVe [ ï [ Y�e x,a f Ñ>a `^`8g�hTe|}�Y [ Y a X	YR_BXZg�_ a U a e|Y Ñ e|gèç Ò�� eéç x�d YRY�� y `^W Ñ Yå � Y yca W [ YPg0hT]9W�e	W a `�Y�� y `VW [ SVg�f Ò�� e$e	}BY � " 
 #�2 ) fBg Ñ Yëê x�d YPXZYz]Jg b Y�e|}BY 3�� # 
 # ��L fBg Ñ Y
_sYGX�e	}BY4X	WB`VYEh�g�XKï x1a f Ñ�a�Ñ	Ñ e	}BY � " 
 #�2�# ����O�����
 ÿ�) fBg Ñ Y � i÷e|}BY ¾�' © XZWB`^Y Ò ¨ }BS [
_BX	g�_ a U a e	Y [ e|g(fBg Ñ Y¹ì Ò ÕTS^f a `^`�i x�d YR}BSVe%f�g Ñ Yîí xBd }BS y }FS [ _ a X a `^`VYz` d S�e|}äß ÒAÔ S^f y Y�SVe�S [ fBg0e
WBf Ñ YGX a f�i>]Jg�fBS�e|g�X x íK_BX	g0_ a U a e	Y [�[ e|X a S^U�}�e$e|}BXZg�WBU�}Ãg�fEe	}BYëï � # � e|}�X	Y a�Ñ8x h�X	g0]�ß�e|gÞð�¢
[ i�]M]JYGe	X	S�á a e	S^g�f�_BW�e [<a `^`sg0hTe	}BY¨ï � # � f�g Ñ Y [ S^fñí ¿Á[ ï [ YGe Ò
´§éKë ln�?t�è�o>�;�*o�vzo��;µ�oEq��7lnmp�;��o�µ�lnvzo����nln�Bv(�B�;���j��vclnv

¨ }BY ÈF¤7Øêa `^U0g�X	S�e|}B]ò_BX	Y [ YGf�e	Y Ñ�a � g b Y a0[Z[ WB]JY [ e|} a e�e	}BYzXZYMS [�a f¥Y � a�y e a `^S a0[�a f a `�i [ S [Gx
X	Y [ g�` b SVfBU a `^`Cg0h�e|}BY&`Vg y�{>a f Ñ e|}BXZY a6Ñ g ��¹ Y y e [�Ò w e�] a iE} a _�_sYGf4e	} a e1e	}BY acb0a S^` a � `^Y a `^S a0[
a f a `�i [ S [ S [ fBg0e�U�g�g Ñ YzfBg0WBU�}pe	g>X	Y [ g�` b Y a `^`.g0h~e	}BYN`Vg y�{ g ��¹ Y y e [ Y � a�y e|`�i Ò�¨ }BYMg�X	SVU�S^f a `
d g�X {�Ñ S Ñ fBg�e Ñ Y a ` d S�e|}�e|}�S [�[ S�e|W a e|S^g0f8¢ d Y Ñ S [	y W [	[%d } a e<} a�[ e	g � Y Ñ g�f�Y Ò
ò ��o Ú ��µ0t&t�è���o��ôó?q�ØDõzo�µ0tJln�;�Iq,�*mp��t�lnq,� w f Ç�a²b�a�x e|}BXZY a6ÑB[%a X	Y�XZYz_BXZY [ YGf�e|Y ÑFa0[ g ��¹ Y y e [�Ò
¨ }BS [ ] a i>X	Y [ WB`�e�S^f4S^]J_BX	Y y S [ S^g0f a � g�W�e1e|}�YJS Ñ Yzf�e	SVeAiÃg0h�e|}�Y(e	}BX	Y a6ÑÃd }BS y }�U�Y�e [�[ e a XZe	Y ÑÛÒ
D }BYzf [ e a XZe	S^fBU a fBY d e|}�X	Y a�Ñ8xQd Y�]PW [ e a�Ñ	Ñ e|g �1ô<¨ ×�ö Ù�a `V` �B��L # � fBg Ñ Y [ h�g�X�g ��¹ Y y e [
_sg [Z[ S � `Vi a `^S a0[ Y Ñ e|g9e	}BY [ e a X¡e|Y Ñ e	}BX	Y a6Ñ8x�a0[ e|}BS [~y g�XZX	Y [ _,g�f ÑB[ e|g&_,g [Z[ S � `^Y H g d g0h y g0f�e	X	g�` Ò
� e a !�"�# � fBg Ñ Y x g�fÃe|}BY(g0e	}BYzX1} a f Ñ8x�d Y { S^`V` a `V`QfBg Ñ Y [ g0h�e|}�Y ¹ g0S^fBY Ñ e	}BX	Y a6Ñ h�X	g�]áe|}BY
��ô<¨¦[ Y�e Ò¬D Y yca f÷g�fB`Vi yza X	X¡iûg�W�eMe|}BS [M{ S^`V`�U�S b Yzf?Y�� a0y eMe|}BXZY a6Ñ g ��¹ Y y e5SVf�h�g�X	] a e	S^g�f8¢
g0e|}BYGX d S [ Y x e	}BYzXZY�S [ fBg(U�W a X a f�e|YGYRg�hTfBg0f ÆAy g�f y W�X	X	YGf y i Ò

©<g0e|Y9e	} a e�WBf Ñ YzX�e	}BY a0[	[ WB]M_�e|S^g0fEe|} a e�Y�� a0y e a `VS a0[ S^f�h�g0X	] a e|SVg�f>S [�{ fBg d f x SVe1S [ S^] Æ
_sg [Z[ S � `^YNe	gEY���_BXZY [Z[Na _BXZg�U�X a ] d S�e|} aE[ e a e	S yza `^`�i4WBf � g�W�f Ñ Y Ñ f�WB] � YzX&g0h�e	}BX	Y a6ÑB[G¿Nd Y
d g�W�` Ñ } acb YMe|g a0yGy g�W�f�e&h�g0XPY a�y }�g0h�e|}BYN_sg [Z[ S � `Vi ÆAy X	Y a e|Y Ñ e|}BXZY a6Ñ�[�ÒED Y5X	Y�e|WBXZf�e|g>e	}BS [
_BX	g � `^Yz]�S^f [ Y y e	S^g�f » Ò�Ò�Ò / Ò
ò ��o Ú ��µ0tR��quµ*¶>q¤Ø2õzo�µ0t�lÖ���Ëq��*mp��t�l�q,� Þ g y�{ g ��¹ Y y e [�a XZY�W [ Y Ñ h�g�XT]9W�e|W a `BY�� y `^W [ S^g�f a f Ñ
S^f�e|YGX Æ e	}BX	Y a6Ñ�y g�]J]9WBf�S yca e|S^g0f Ò

ç�/



È W�e|W a `;Y � y `^W [ S^g0fFS [%a0yzy g�]M_�`^S [ }BY Ñ � i�X	Y Ý WBY [ e|S^f�UMe|}�YR]Jg�fBS�e|g�X�h�g�X [ g�]JY�g ��¹ Y y e Ò w f Æ
[ S Ñ Y9e|}BY&_BXZg0e|Y y e	Y Ñ � `^g y�{�x³d Y yza f a0[	[ YzXZe�e	} a e1fBg [ e a e	Yz]JYzf�e [ WBf Ñ YzX�e|}�Y [	a ]JY9]Mg0fBSVe	g�X
] a i�Y ��Y y W�e	Y>SVf£_ a X a `V`^YG` Ò�¨ }BS [(yca f£g�fB`�i � Y a0[Z[ YGXZe|Y Ñ h�g�X [ e a e	Yz]JYzf�e [(d }BS y }÷]9W [ e � Y
WBf Ñ YGX%e	}BY [|a ]JY�]Mg0fBSVe	g�Xz¢�SVe�S [ fBg0e [ W?÷ y S^Yzf�e%e|gJ} acb Y�] a i ÆAa `^S a0[ Y Ñ S^f�h�g0X	] a e|SVg�f ÒÕ�g�X�`Vg y�{ S^f�U xud Y Ñ gKX	Y Ý WBSVX	YJ_BX	Y y S [ Y a `^S a0[�a f a `�i [ S [ e	g a�[	[ YGXZe Ã ¢Tg0e	}BYzX d S [ Y x g0WBX Ñ Y Æ
Ñ W y e	S^g�f [$a X	Y [ Y b YGX	Yz`�iK`^S^]JSVe	Y ÑÛÒ

Þ g y�{ g ��¹ Y y e [7a XZY�W [ Y Ñ h�g�X~e	}BY�ï�× Å8Ù XZWB`^Y d }�Yzf Å S [%a9� " 
 #�2,# ����O��0��
"ÿ�) f�g Ñ Y ¿
ï�× ÅuÙø� ï�× ÅuÙÁÀ¬ùúäùú ûüký ©$g0e	SVhji Ø X	Y Ñ¤þ ¾kÿ �1ô$¨ ×�� Ù ����

�1ô<¨ × D�a SVe|SVfBU Ø X	Y Ñ × ÅuÙ	Ù ��
À ï fBg0e	SVhji � `V` × ÅuÙ

¤ YzXZY x�d Y [ YGe7©$g0e	SVhji Ø X	Y Ñ × ÅuÙ e|g(SVf y `VW Ñ Y a `^` [ e a e|Yz]JYzf�e [ fBg�e|SVhji�SVfBU(g�f a fFg ��¹ Y y e$_,g [	[ S � `�i
a `^S a0[ Y Ñ e|g5e|}�YJ`Vg y�{ g ��¹ Y y e a e Å=Ò�Ô S^]JS^` a X	`�i x,a e�e	}BY � " 
 #�2 )�:���� XZWB`^Y x8d Y&e a�{ Y a `V`TfBg Ñ Y [
_sg [Z[ S � `ViNS^f b g { SVfBU � " 
 #�2 )�:B��� g�f�e|}BY [|a ]MY1g ��¹ Y y e a0[ e	}BY � " 
 #�2�# ����O�����
"ÿ�)HÒÕ�g�XJe|}BY ¾R' ©9× ÅuÙ XZWB`^Y x X	Y yca `V`<e	} a e d Y a _B_�`Viûe|}BYE©$g0e	SVhji Ô W yGy X	WB`VYFh�g�X a `^` � " 
 #*2 )
a f ÑF� " 
 #*2 )�:B����[ e a e|YG]MYGf�e [�Ò�Þ Y�e Å � Y aJ� " 
 #*2 )K[ e a e|YG]MYGf�e�g�fÃ� Ò�¨ }BY&©<g0e|S�hji Ô W yzy�[ YGe
]9W [ e�S^f y `^W Ñ Y a `^`�g ��¹ Y y e [¸¼º[ W y }5e|} a e ¼ ñû×Ö� @ ° � " 
 #�2,# ����O��0��
"ÿ�) °GÊ ÙQd }BYzXZY��1S [ _,g [	[ S � `�i
a `^S a0[ Y Ñ e|gM� @^x�a f Ñ e|}BY 3�� # 
 # ��L _BXZY Ñ Y y Y [Z[ g�X$g0h ¼ S [ _ a X a `V`^YG`se|g ÅwÒÕCS^f a `V`Vi x�d Y y g�f [ S Ñ YzX�e|}BY Ä w ÞEÞ × Å8Ù XZWB`^Y Ò Õ�g�X a !�"�# � fBg Ñ Y xTd Y yca f�g0fB`Vi { S^`V`�å�× =ZÙ
SVh d Y a X	Y y YGXZe a S^f a � g�W�e = ¿À[ S Ñ Yzf�e|S�eAi Ò°Ô S^]JS^` a X	`�i xCd Y yza f£g�fB`Vi { SV`^`~]PW�e|W a `^`Vi��ËY�� y `VW [ S b Y
[ e a e|Yz]JYzf�e [ SVh d Y a X	Y [ W�X	YMe	} a eRe|}BY�i a X	YJWBf Ñ YGX�e	}BY [	a ]JYM]Jg�fBS�e|g�X ÒMD Y a ` [ gK] a i { S^`V`
3B� # 
 # ��L f�g Ñ Y [ g0fB`ViMh�g�X�] a e y }BSVfBU � " 
 #�2 ) g ��¹ Y y e [�Ò

à�á�â�á	� 
�ì�Î'åEî�Í8î;ë�ê¡åEòQí8î;ç�ó�� 
�� ç�ì8ç�ó×ï<Ñ�Ï¡Ñ
¨ }BY�g�XZS^U�SVf a ` d g�X { g�f�� ¤$Ø h�g�X�� acb0a _BX	g�U0X a ] [:Ñ g�Y [ fBg0e Ñ S [	y W [	[ e|}BXZY a6ÑB[~d S�e|}5]PWB`Ve	S^_B`VY
_BX	g y Y Ñ WBX	Y [ ¢�S^f [ e|Y a6Ñ8x e|}BY�iES^f�`^S^f�Y [ g5e|} a e7e|}�YzX	Y&S [ g�f�`ViKg�fBY9_�X	g y Y Ñ WBX	YPe	g�} a f Ñ `^Y Ò7¨ }BS [
S [ WBf Ñ Y [ S^X a � `VYMh�g�X a f a `�i [ S^f�U>X	Y a `�_BX	g�U0X a ] [ ¢Th�g0X�SVf [ e a f y Y x S^f�`^S^f�S^fBU yca W [ Y [9y g Ñ Y � `^g a e x
a f Ñ ] a0{ Y [P[ W � [ Y Ý WBYzf�e a f a `Vi [ Y [ÂÑ S�÷ y WB`VeRe|gF_sYGXZh�g�XZ] Ò5D Y d SV`^` Ñ S [	y W [	[9aK[ e	X a e	YzU0i�h�g�X
a f a `�i [ S^fBU&_�X	g�U�X a ] [~d SVe|}�_BXZg y Y Ñ W�X	Y yca `V` [�Ò

ç��



¨ g yza X	X¡iMg0W�e a fNS^f�e	YzX	_�X	g y Y Ñ WBX a ` a f a `Vi [ S [zx�d Y a WBU�]JYzf�e�e|}BY y g�f�e	X	g�`�� H g d U�X a _B} d SVe|}
fBg Ñ Y [ XZYz_BXZY [ Yzf�e|SVfBU9]JYGe|}�g Ñ S^f b g yca e	S^g�f [�a f Ñ XZYGe|W�X	f [�Ò�� hje	Yzf x ] a�{ SVfBU a f a f a `Vi [ S [ S^f�e|YGX��
_BX	g y Y Ñ WBX a `�XZY Ý WBSVX	Y [�[ g�]JY(] a _B_BS^f�U � YGe d YzYGf b�a `^WBY [ SVf�e	}BY yca `V`^S^f�U�_BX	g y Y Ñ WBX	Y a f Ñ e|}BY
yca `V`^Y Ñ _BX	g y Y Ñ WBX	Y�¢Be|}BS [ S [ fBg0e�XZY Ý WBS^XZY Ñ h�g�X�� ¤7Ø?a f a `�i [ S [GxBa0[ fBg b�a `VWBY [~a X	Y�_�X	g�_ a U a e|Y Ñ8x
g�fB`ViN_BX	g0U�X a ]�_sg0S^f�e [�Ò

 %Y y Yzf�e|`�i xQy g�f�e|Y ��e�� [ Yzf [ SVe|S b Y [ i�f y }BX	g0fBS�á a e|SVg�f�� [ Yzf [ SVe	S b Y a f a `�i [ S [ } a0[ � YGYzf [ }Bg d fpe|g
� Y1WBf Ñ Y y S Ñ�a � `^Y � i� a ] a `^SVfBU a ]òÓà a ] Ô�Ô�Õ ¢�e|}BS [ S [~yza W [ Y Ñ � iMe|}BY1_BXZY [ Yzf y Y�g0hCX	Y y WBX [ SVg�f Ò
��y g�f�e	Y���e�� [ Yzf [ SVe	S b Y a f a `Vi [ S [ S [ g�fBY d }�S y }4g�fB`�i y g�f [ S Ñ YzX [ _ a e	} [ e|}BXZg�WBU�}Ee	}BY9_BXZg�U�X a ]
d }BYzXZY1]MY�e|}Bg Ñ SVf b g yza e|SVg�f [�a X	Y�Y � a0y e	`ViJ] a e y }BY Ñ5d SVe|}N]MY�e|}Bg Ñ X	Y�e|WBXZf [�Ò�� WBX a f a `�i [ S [ S [
fBg0e [ YGf [ S�e|S b Y1e|g yca `V`^SVfBU y g0f�e	Y���e [Gx e|}�W [$a²b g�S Ñ S^fBU9e	}BS [�Ñ S�÷ y WB`VeAi Ò

� fBY [ S�e|W a e|S^g0fFfBg�e$} a f Ñ `VY Ñ � i�e|}�Y�g�XZS^U�SVf a `�� ¤7Ø�a f a `Vi [ S [%d }�S y }>S [ Y [ _,Y y S a `V`Vi�XZYz`VY��
b0a f�e%e	gMSVf�e	YzXZ_BX	g y Y Ñ WBX a ` a f a `�i [ S [ S [ e|}BY�_,g [	[ S � SV`^SVeAiJe|} a e [ g�]JY [ e a e|YG]MYGf�e [7a X	Y�Y���Y y W�e|Y Ñ
� i(e d g�e	}BX	Y a6ÑB[�Ò.¨ }�Y7g�fB`�i d�a i(e	} a e d g0WB` Ñ } a _B_,YzfMS^f(e|}BY a � [ Yzf y Y�g0h8_�X	g y Y Ñ WBX	Y [�d g�WB` Ñ
� Y a e|}BXZY a6Ñ e|} a e<U�Y�e [<[ _ acd fBY Ñ ]9WB`�e|SV_B`^Y<e|S^]JY [�Ò�D S�e|}K_BX	g y Y Ñ WBXZY [zx e d gJe	}BX	Y a6ÑB[<[ S^]J_B`�i
fBYzY Ñ e|g yza `^`³e	}BY [|a ]JY1_BXZg y Y Ñ WBXZYRe	g(_BX	g Ñ W y Y�e	}BS [ � Yz} a²b SVg�WBX Ò
í q�vGo�����×	�C���*�B�Ö��o���vGt²��t²o�mpo��st�v
D Y Ö X [ e<} a f Ñ `^Y�e|}�Y [ S^]J_B`^YGX [ S�e|W a e|S^g0f d }BYzXZY�fBg [ e a e|YG]MYGf�e [<a X	Y [ Yz`Vh��Ë_ a X a `^`VYz` Ò

¨ g5] a0{ YRg�WBX a f a `Vi [ S [ SVf�e|YzXZ_BX	g y Y Ñ WBX a ` x�d Y b S [ SVe a `^`u_,g [Z[ S � `Vi yca `^`^Y Ñ _�X	g y Y Ñ WBX	Y [ ×nSVf��
Y�� a0y e�SVf�h�g�XZ] a e	S^g�f£] a i a XZS [ Y x h�g0XNS^f [ e a f y Y x h�X	g0] b S^X¡e|W a `$]JYGe	}Bg Ñ SVf b g yca e	S^g�f ÙJa e a f
]MY�e|}Bg Ñ S^f b g yza e|SVg�fpfBg Ñ Y ö x _ a0[	[ S^fBUFe|}BY5ï [ YGePh�X	g�] öNe|g>e	}BY�ï [ YGe9h�g0X [ e a X¡e9fBg Ñ Y [
g0h a `^`ue a X	U�Y�e [�Ò7D YRe|}BYGf y g�`V`^Y y e a `^` �1ô$¨\[ Y�e [ h�XZg�] X	YGe	WBX	f>fBg Ñ Y [1a f Ñ _BW�e7e	}BYz]òS^fFe|}BY
��ô<¨�[ YGe�h�g�X ö ÒQD }BYGfFfBg [ e a e	Yz]JYzf�e [<a XZY [ Yz`�h��A_ a X a `^`VYz` x�d Y yca f Ñ Y Ñ W y YRe	} a e%fBg(]JYGe|}�g Ñ
d S^`^` � Y yza `^`VY Ñ � i�]9WB`�e|S^_�`^Y$e	}BX	Y a6ÑB[�Ò

¨ }�S [�Ñ g�Y [ fBg0e.e	YzXZ]MSVf a e|Y�S^f&e|}BY�_�X	Y [ Yzf y Y7g0h,XZY y W�X [ SVg�f ÒTD }�Yzf d Y b S [ S�e a f(S^f b g { Y [ S�e|Y
h�g�X a ]JYGe	}Bg Ñ e	} a e1S [�a `VX	Y a6Ñ i � YGS^fBU b S [ SVe	Y Ñ8xsd Y [ e|g�XZY9h�g�X$e	}BY&X	Y y WBX [ S b Y&]MY�e|}Bg Ñ4a f w ©
×Iï Ù$[ YGe a f Ñ4a f �1ô$¨ê[ YGe Ò�'Qb YzXZiFe|SV]MY�e|}BS [ ]JYGe	}Bg Ñ S [ _,g [Z[ S � `Vi yca `V`^Y ÑEa e a5[ e a e|Yz]JYzf�eö x,d Y y g�]J_ a X	YRe|}BY&ï [ YGe�h�XZg�] ö d S�e|}>e	} a e [ e|g�XZY Ñ h�g�X<e|}BY [ e a XZe1fBg Ñ Y�g0h.e|}BY&]JYGe	}Bg ÑÛÒ
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w h<e	}BY [ e|g�XZY Ñ�[ Y�e y g�f�e a S^f [ e|}BY5g0fBY a eªö xTd Y [ Y�e&e|}BY ��ô<¨ì[ YGe&h�g0X ö5e|g � YNe|}�Y [ e	g�X	Y Ñ
��ô<¨ì[ YGePh�g�X�e	}BY5]JYGe|}�g ÑÛÒÃ� e	}BYzX d S [ Y xQd Y5_BX	g0_ a U a e	YMe	}BY�ï [ Y�e&h�X	g�] öNe|}�X	g�WBU0}�e|}BY
]MY�e|}Bg Ñ8x ]MYGX	U�SVfBUE× d SVe	}>WBfBSVg�f Ù e|}BY �1ô$¨\[ Y�e [ h�XZg�] a `^`uXZYGe	WBX	f [ e a e	Yz]JYzf�e [�a f ÑE[ e|g�XZS^fBU
e|}BY�]JYzX	U0Y Ñ>��ô<¨ö[ YGe [7a0[ ö ¿À[7�1ô<¨�[ Y�e Ò

¨ }�S [9a `^U�g�XZSVe	}B]«S [�a ` d~a i [ U�W a X a f�e	YzY Ñ e	gFe	YzX	]JS^f a e|Y Ò Õ�g�XRfBg�f��AX	Y y WBX [ S b Y5_BXZg�U�X a ] [Gx
e|}BYF_ a0[	[ e|}BXZg�WBU�}£e|}BY yca `V`%U�X a _�} d S^`V` � Y a0y i y `^S y0x~[ g�SVe d S^`V`�] a�{ Y a eN]Jg [ eJg�f�Y b S [ SVe
e|g�Y b YzX¡iE]JYGe|}�g Ñ ¢8e	}BY9_BXZY [ Yzf y YJg�h�X	Y y WBX [ S^g�f Ñ g�Y [ fBg0e a! Y y e�e|YGX	]JS^f a e|S^g0f x � Y yca W [ Y&e|}BY
��ô<¨�[ YGe [<[ e	X	S y e|`�i5SVf y XZY a0[ Y x � W�e<]9W�`Ve|SV_B`^Y$_ a0[Z[ Y [ ] a i � Y�XZY Ý WBS^XZY ÑÛÒ
é ���,óC�nln�;·pvzo��n��×	�;�B�����Ö��o���vGtc��t²o�mpo��st�v
¨ }BY"� ¤7Ø a `VU�g�XZSVe|}�] Ñ Y [	y X	S � Y Ñ Y ��_�`^S y SVe	`Vi a0[	[ WB]MY [ e|} a eJfBg [ e a e	Yz]JYzf�eJ] a i�g yzy WBX(S^f
_ a X a `^`^YG` d S�e|} a f�i�g0e	}BYzX [ e a e	Yz]JYzf�e%S^f�e|}�Y [|a ]JY�e|}BXZY a6ÑÊÒ�¨ }�S [<a0[	[ WB]J_�e|SVg�f yca f � Y ¹ W [ e	S#�
Ö Y Ñ�d }BYGfKY b YGXZi5e	}BX	Y a6Ñ Y���Y y W�e|Y [ Y � a0y e	`ViMg�fBY1]JYGe|}�g Ñ ¢�S^fNe	} a e yza0[ Y x�d Y1]MSVU�}�e y g0f [ S Ñ YzX
Ñ WB_B`VS yca e|S^f�UMe|}�YPe|}BXZY a6Ñ � g Ñ S^Y [ h�g�X Ñ S  YGX	YGf�e�S^f [ e a f y Y [ g0h.e	}BX	Y a6ÑB[�ÒP¤ g d Y b YzX x�d Y d g�WB` Ñ
`^S { YNe|g y g�f [ S Ñ YzX&_�X	g�U�X a ] [Pd }BYzXZY aE[ e a e	S yza `^`�i¥W�f � g�WBf Ñ Y Ñ f�W�] � YGX&g0h<e|}BXZY a6ÑB[(yza f � Y
[ _ acd fBY Ñ8x SVfÃg�X Ñ YGX1e|g Ñ Y a ` d SVe	}�_�X	g�U�X a ] [�d }BS y }4W [ Y y g�]M]Jg�f$� acb�a _BX	g�U0X a ]J]MSVfBUNS Ñ �
S^g�] [�ÒÕCS^X [ e x~d Y y g�f [ S Ñ YzXMe	}BY yza0[ Y d }�YzX	Y a e|}BXZY a6Ñ } a�[ ]9WB`�e|S^_�`^Y a0y e|S b YES^f [ e a f y Y [�Ò Õ�g�X
S^f [ e a f y Y x<a � acb�ap[ YGX b YzX d S^`V`�g0hje|YGf [ e a XZeNWB_ a e	}BX	Y a6Ñ e|gp} a f Ñ `VY>Y a0y }¬X	Y Ý W�Y [ e Ò\� f�i
U�S b Yzf S^f [ e a f y Y4g0h a e|}�X	Y a�Ñ ] a i g�fB`�i � Y [ e a X¡e|Y Ñ g�f y Y x � W�eK] a f�i S^f [ e a f y Y [ g0h�e|}BY
e|}BXZY a6Ñ ] a i � Y y X	Y a e|Y Ñ a f Ñ÷[ e a X¡e|Y ÑÛÒ¬¨ }BY%� ¤7Ø a f a `Vi [ S [zÑ Y [	y X	S � Y Ñ � i÷© a WB]Jg b S y } x
�$b X	WBf�S^f a f Ñ¥Â ` a X { Y x;yza fBfBg�e�WBf Ñ YGX [ e a f Ñ¥[ W y } a _�X	g�U�X a ] ¿ e|}BYGS^X Ñ Y [	y X	SV_�e|SVg�f4g0h�� ¤7Ø
a f a `�i [ S [ XZY Ý WBSVX	Y [ e	} a e1e	}BY&_BX	g0U�X a ] � YzS^f�U a f a `�i [ Y Ñ } a0[ g0fB`Vi a e1]Jg [ e�g�fBY&S^f [ e a f y Y&g0h
a f�i�_BX	g0U�X a ] [ e a e|Yz]JYzf�e<X	W�fBfBS^f�U a e a f�i5e|SV]MY Ò

w e1e	WBX	f [ g�W�e�e	} a e x h�g�X&� ¤$Ø�a f a `Vi [ S [zx³d Y&g�fB`�i>fBYGY Ñ e|g Ñ S [ e	S^fBU0WBS [ }>e|}BY yza0[ Y d }�YzX	Y
a e|}BXZY a6Ñ S [7[ e a XZe	Y Ñ g�f y Y9h�X	g0]òe	}BY9g�fBY d }BYzXZY a e|}BXZY a6Ñ S [7[ e a XZe	Y Ñ ] a f�iFe	S^]JY [�Ò w fÃe|}BY
` a eZe|YzX [ SVe	W a e|SVg�f xBd Y yza fBfBg�e7}Bg0_sY1e|g Ñ WB_�`^S yza e|Y1e	}BY1e|}BXZY a6Ñ � g Ñ i�g�f y YRh�g0X�Y a0y }E_,g [Z[ S � `^Y
X	WBfBf�S^fBUpe	}BX	Y a6ÑÛÒ�D YE]9W [ e Ñ Y y ` a X	YKe|} a eMe|}BY>fBg Ñ Y [ h�XZg�] e	}BYFe	}BX	Y a6Ñ�a XZYE_ a X a `^`VYz`~e|g
e|}BYG] [ Yz` b Y [�Ò
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¨ }�Y�X	WB`VY [ h�g0X~ï Y ��_�`^S y SVe	`Vi Ñ S [|a `V`^g d�a e	}BX	Y a6Ñ h�XZg�]ìY���Y y W�e|SVfBU&S^fM_ a X a `^`^YG` d SVe	}5SVe [ Yz`�h x
D }BYzf Å S [%a9����L # � fBg Ñ Y x�d YR} acb Y ¿

ï�× ÅuÙ�� ï�× ÅuÙÁÀ ùú ûüký(' w�)+*�w-,!*-.0/ þ ¾kÿ �1ô$¨ ×�� ÙrÃ åp×�e|}�X	Y a�Ñ × Å8Ù	Ù ��
w h d Y Ñ S Ñ fBg0e�X	Yz]Jg b YNå�×�e	}BX	Y a6Ñ × Å8Ù	Ù xCd Y d g�WB` Ñ�a `^`Vg d S^f�h�g�X	] a e|SVg�f a � g�W�e [ Yz`�h��A_ a X a `V`^Yz`
[ e a e|Yz]JYzf�e [ e	g H g d e|}BXZg�WBU�}�e|}�Y�e	}BX	Y a6ÑÛÒ.¨ }BS [ S [~d } a e d Y d�a f�e Ò

D S�e|}BSVf9e|}BY~h�X a ]JY d g�X { g0hse	}BY�g�XZS^U�SVf a `�� ¤7Øpa f a `�i [ S [Gx SVe d�a0[ W [ YGh�WB`Be	gRXZYz]Jg b Y�fBg Ñ Y [
S^f(e|}BY [|a ]JY�e|}BXZY a6Ñ ¢ a hje	YzX a `^` x S^f(e|}�YzS^X�]Jg Ñ Yz` x SVe�S [�a fJYzXZX	g�X�e|g [ e a XZe a e|}BXZY a6Ñ ]Mg�XZY�e|} a f
g�f y Y ÒQ¤ Yzf y Y�e|}�YGi yca fRe	X	S^]öe|}BYGS^X1� ¤$Ø4[ YGe [ � i�X	YG]Mg b S^f�U<XZYz` a e|SVg�f [8d }BS y } a XZY�U0W a X a f�e	YzY Ñ
fBg0e%e|g(} a _�_sYGf Ò

¨ }�YNg0e	}BYzX�_,g [	[ S � SV`^SVeAiFS [Ra _BX	g y Y Ñ WBXZY [ } a X	Y Ñ � YGe d YzYzf¥e|}BXZY a6ÑB[�Ò5¨ }BS [Pa ` [ g�`^Y a6ÑB[ e|g
fBg Ñ Y [ � YzSVfBU>_,g0e|YGf�e|S a `^`ViE_ a X a `^`^YG` d SVe	}pe|}BYG] [ Yz` b Y [�ÒÃ¤ g d Y b YzX x S^f�e|} a e yca�[ Y x e	}BY2� ¤7Ø
a `^U�g0X	SVe	}B] d SV`^` [ S^]J_B`Vi>_BX	g y YGY Ñ e	g a�Ñ	Ñ ×�] a f�i Ù1[ Yz`�h��A_ a X a `V`^Yz`CfBg Ñ Y [�Ò5D YJS^`V`^W [ e|X a e|YPe	}BS [
_B}BYzf�g�]MYGfBg�fFS^f�ÕTS^U�W�X	Y » Ò � Ò ©<g0e|Y�e|} a e%e|}BYRS^f�h�g0X	] a e|SVg�f y g0`^`^Y y e	Y Ñ S [ ]9W y } Ñ YzU�X a6Ñ Y Ñ S^f
e|}BS [7[ S�e|W a e|S^g0f Ò7¨ }BS [ S [ WBf acb g0S Ñ�a � `^YPW�fB`^Y [	[7d Y y g0`^`^Y y e Ñ S [ e|S^f y e�ï [ YGe [ h�g�X7Y a0y }Ãe|}BXZY a6Ñ
d }BS y }¥S^f b g { Y [ e	}BYJ]MY�e|}Bg ÑÛÒ43 g0S^fBU [ gKS [R[ SV]MSV` a X<e|g y g�f y Yz_�e|W a `V`Vi y `^g�fBSVfBU�e|}BYJ]JYGe|}�g Ñ
h�g�X�Y a0y }�e|}BXZY a6Ñ h�XZg�] d }�S y }5e|}�Y1]MY�e|}Bg Ñ5yca f � Y yza `^`VY Ñ8x�a `�e|}Bg�W�U�}Ne|}�Y y g Ñ Y�fBYGY Ñ fBg0e � Y
Ñ WB_B`VS yca e|Y ÑÊÒ�Â g�`^`VY y e|S^f�U Ñ S [ e|SVf y e~ï [ Y�e [ U�S b Y [ X	S [ Y$e	gPe|}�Y [ S�e|W a e	S^g�fMS^`V`^W [ e|X a e|Y Ñ S^f ÕTS^U�W�X	Y» Ò � Ò �FW y }Fe	S^U�}�e	YzX�S^f�h�g�X	] a e|SVg�f yza f � Y y g0`^`^Y y e	Y Ñ S^f�e|} a e yca0[ Y Ò
57698 :<;>=
D Y Ñ S [	y W [	[��<Ñ�a�y g0f y WBXZX	YGf y i4_BXZS^]JSVe	S b Y [ S^fEe	}BS [1[ Y y e|S^g0f Ò�Þ S { Y?� acb�a�x��<Ñ�a } a�[ � WBS^`�e��ASVf
[ WB_B_,g�X¡eJh�g0X y g�f y WBX	XZYzf y i Ò÷¨ }�YzX	YK} a0[ � YzYGf [ g0]MY d g�X {pd }�S y } y g�X	XZY [ _sg�f ÑB[My `^g [ Yz`�ipe|g
y g�]J_BW�e	S^fBU�g�WBX�@ a f Ñ4ACB X	Yz` a e|SVg�f [ h�g�X �.Ñ�a _BXZg�U�X a ] [ ¢�SVfMh a0y e x S�e�_�X	Y ÑBa e|Y [ e|}BY d g�X { g�f� ¤7Ø h�g0XD� acb�a'Ò
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Ô �öÓ-Ñ Ï Ý ê Ù Ò × Ñ�Ò Ï Ò Ú Ý�Ò �$è¡Ø�ã`íjâ Ñ�à�Ð Ús� Ô Ø ÝÖÒIÑ�Ó Ø Û Ø�è àfÐFÝ ã�Ø Ð ÏÖØ Û à�Ñ � ÒTÑ�Ó ÚFâ2Ø�Ús�%Ï Ò��jÐUÒ Ú Ý�Ó Ø Û� à ÙxØ�Ú¡Ø Û ë�Ï Ó Ï Ó Ú ðlä Ø�× Ý�ÒIÑ g�� � ÒDÓ Ú ÝÖÑ�à � Ð ã Ò �4Ú à�ÝÖÓÞà ÚUÏlã Ò Ú ÝÖÑ Ø Û¾Ý�àZÝÖäFÓ Ï�Ù àfÑ í ê Ú¡Ø ÔÕÒIÛ ëÝÖäUÒ?ä Ø�×U× Ò ÚFÏ k è ÒTá0à�Ñ�ÒïÑ�ÒIÛ Ø ÝÖÓÞà Ú�Ø!Ús� Ý�äUÒ ã à ÚUã Ò × Ýcà�á�Ó Ús� Ò × Ò Ús� Ò Ú ÝZÓ ÚUÏ ÝÖÑ�Ð ã Ý�Ó-à ÚUÏb� � Ò k�jÐUÒ Ú ÝÖÓ Ø ÛMÝÖÑ Ø!ã Ò ÏÕÙ ÒTÑ�Ò>Ð Ï Ò � ÝÖà�Ñ�Ò Ü Ó Ï ÓÞÝ Ï àfÔÕÒbà!á�ÝÖäUÒ ã Û Ø�Ï�Ï Ó ãIØ ÛMÑ�Ò Ï ÐUÛÞÝ Ï à Ú ÝÖäUÒ � à ÙØ�Ú¡Ø Û ë�Ï Ó Ï à�á Ï Ò��jÐUÒ Ú ÝÖÓ Ø Û × Ñ�à â Ñ Ø Ô Ï�ÕcÙ Ò Ï äUà Ù Ò � ÝÖäUÒ Ï àfÐ Úx�UÚ Ò Ï�Ï�Ø�Ús� ÝÖÓ â äjÝ Ú Ò Ï�Ï à�áÈÝÖäUÒÐ Ï Ð Ø Û � à Ù Ø�ÚUØ Û ë�Ï Ó Ï ÝÖÒ ã ä Ú Ó���ÐFÒ Ï�Õ÷Ø!Ï?Ø>× Ñ�ÒIÛÞÐ � Ò2ÝÖàuàfÐFÑßÝÖÑ�Ò Ø ÝÖÔÕÒ Ú Ý�à�á ã à ÚUã ÐUÑ�Ñ�Ò Ú Ý
	
¿
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Ô � Ò Ú Ò;:�Ý � Ó Ï�ã Ð Ï�Ï Ò � äUà ÙÃã à ÚUã ÐUÑ�Ñ�Ò Ú Ý�ÝÖÑ Ø�ã Ò ÏlØ Ñ�ÒMà è Ý Ø Ó Ú Ò � á0Ñ�àfÔaÝÖäFÒ ãIØ Ð ÏÖØ ÛÉÑ�ÒIÛ Ø ÝÖÓÞà ÚUÏè Ò�Ý Ù ÒTÒ Ú�Ï Ý Ø ÝÖÒTÔ?Ò Ú Ý Ï Ó Ú ðlä Ø!× ÝÖÒTÑ � � � ÒDÓ Ú Ý�Ñ�à � Ð ã Ò � Ý�äUÒ Ø��x� ÓÞÝ�Ó-à Ú¡Ø Û ã�Ø Ð Ï�Ø ÛÉÑ�ÒIÛ Ø ÝÖÓÞà Ú

}�~ Ù äFÓ ã äÃäUàfÛ �UÏ4è ÒTÝ Ù ÒIÒ ÚÊ× Ñ�à�:�ÓÞÔ Ø Û Ï Ý Ø ÝÖÒTÔ?Ò Ú Ý Ï�� � Ò � Ò Ï�ã Ñ�Ó è Ò � äFà Ù ÝÖäFÒ ã�Ø Ð ÏÖØ ÛÑ�ÒTÛ Ø Ý�Ó-à ÚUÏÖ� ÒTÝ�ÒIÑ�Ô?Ó Ú Ò?Ý�äUÒ Ï Ò�Ý�à�áMÒt:�Ò ã ÐFÝÖÓÞà ÚUÏb� n�ÐUÑßÑ�ÒIÛ Ø ÝÖÓÞà ÚUÏ ÓÞÔ × Ñ�à Ü Ò4à Ú÷× Ñ�Ò Ü ÓÞàfÐ ÏÙ à�Ñ í ê Ù äUÒIÑ�ÒÕÝ�äUÒcÒbv¾Ò ã Ý�à!á Ï�ë�ÚFã äUÑ�à Ú Ó�� Ø ÝÖÓ-à ÚuÙlØ�Ï Ó â�Ú àfÑ�Ò ��ì Ó Ú àfÐFÑ Ø�×U× Ñ�à Ø�ã ä ê á0Ò Ù ÒIÑÏ Ý Ø ÝÖÒTÔ?Ò Ú Ý ÏåØ Ñ�Ò�Ð ÚUÚ Ò ã Ò Ï�Ï�Ø Ñ�ÓÞÛ ëK� Ò ã Û Ø Ñ�Ò � Ý�à è Ò × Ñ�à�:�ÓÞÔ Ø Û � �öÓ Ú¡Ø ÛÞÛ ë ê Ù Ò � Ó Ï�ã Ð Ï�Ï Ò �¨ØÏ Ò�ÝDà�á ã à ÚFã ÐUÑ�Ñ�Ò ÚFãTë á0Ò Ø Ý�ÐUÑ�Ò Ï Ó Ú"× Ñ�à â Ñ Ø Ô?ÔÕÓ ÚFâ Û Ø�ÚUâ Ð Ø�â Ò Ï�Ø!Ús�­� Ò Ï�ã Ñ�Ó è Ò � äUà Ù ÝÖäFÒ ëã�Ø�Ú7è ÒåÒ;: × Ñ�Ò Ï�Ï Ò � Ð Ï Ó ÚUâ àfÐUÑ ã à ÚUã ÐFÑ�Ñ�Ò ÚUãTë Ñ�ÒIÛ Ø ÝÖÓÞà ÚUÏ��
Ô � Ò�Ý�äUÒ Ú2× Ñ�à ã ÒIÒ � Ò � Ó Ú ðlä Ø�× Ý�ÒIÑ�×ßÝÖàßÝ�äUÒ�Ô Ø Ó Ú Ñ�Ò Ï ÐUÛÞÝ�à�ánÝÖäUÓ Ï�Ù àfÑ í¹� � Ò × Ñ�Ò Ï Ò Ú ÝÖÒ �â Ò Ú ÒIÑ Ø Û�ÝÖÒ ã ä Ú Ó��jÐUÒ Ï Ô Ø�í Ó ÚUâ ÓÞÝ × à Ï�Ï Ó è ÛÞÒ>ÝÖàqÑ�ÒTÐ Ï Ò Ï Ò��jÐUÒ Ú Ý�Ó Ø Û � à Ù Ø�Ú¡Ø Û ë�Ï Ò Ï Ó ÚÃØã à ÚFã ÐUÑ�Ñ�Ò Ú Ý Ï ÒTÝ�ÝÖÓ ÚUâs� �îÓ-Ñ Ï Ý ê Ù Ò × Ñ�à × à Ï Ò ��Ø7ÚUØ Ó Ü ÒÕÛÞÓÞá Ý�Ó ÚUâ ê Ø�Ús��× Ñ�à Ü Ò � ÝÖä Ø Ý�Ð Ús� ÒIÑã ÒTÑ�Ý Ø Ó Ú$ã à Ús� ÓÞÝÖÓÞà ÚUÏ ê Ý�äUÒ ÚUØ Ó Ü ÒïÛ-Ó#á ÝÖÓ ÚUâ Ó Ï ÝÖÓ â ä�Ý � � à Ù Ò Ü ÒIÑ ê ÝÖäFÒ Ú¡Ø Ó Ü ÒÕÛ-Ó#á ÝÖÓ ÚFâ Ó Ï&Ú à�ÝØ Û ÙlØ�ë�Ï ÝÖÓ â ä�Ý � �¡àfÑ è ÓÞÝ Ü Ò ã ÝÖà�Ñ Ø�Ú¡Ø Û ë�Ï Ò Ï ê Ù Ò × Ñ�à × à Ï Ò �uØ ÔÕàfÑ�Ò Ï à × äUÓ Ï ÝÖÓ ã�Ø Ý�Ò � ÛÞÓÞá Ý�Ó ÚUâ êØ�Ús�7Ï äUà Ù Ò � ÝÖä Ø ÝçÓ#Ý Ù�Ø!Ï Ý�Ó â ä�Ý �
Ô n�ÐUÑîÛÞÓÞá Ý�Ó ÚUâ Ó Ï Ò Ø�Ï�ë ÝÖà Ø�×U× Û ë�� � Ò � ÒIÔÕà ÚUÏ ÝÖÑ Ø ÝÖÒ � ÝÖäFÓ Ï Ó Ú ðlä Ø�× Ý�ÒIÑLØ è�ë ÛÞÓÞá Ý�Ó ÚUâ�Ï Ò Ü ÒTÑ Ø Ûã àfÔÕÔÕà Ú7� à Ù�Ø�Ú¡Ø Û ë�Ï Ò Ïb��Ú¡Ø ÔÕÒIÛ ë ê Ø�Ü!Ø Ó-Û Ø�è Û-ÒdÒ;: × Ñ�Ò Ï�Ï ÓÞà ÚUÏ ê Û-Ó Ü Ò Ü!Ø Ñ�Ó Ø�è ÛÞÒ ÏçØ�Ús�"â Ò Ú ÒTÑ kØ Û-Ó��IÒ �ïã à ÚUÏ Ý Ø�Ú Ý × Ñ�à ×¡Ø�â�Ø Ý�Ó-à Ú¼� æ äUÒ�ÛÞÓÞá ÝÖÒ �4Ø�ÚUØ Û ë�Ï Ò ÏlÙ ÒIÑ�ÒDÐ Ï Ò � à Ú4Ï Ò Ü ÒIÑ Ø Û�Ò;: Ø Ô × ÛÞÒ Ïà�á ã à ÚUã ÐUÑ�Ñ�Ò Ú Ý × Ñ�à â Ñ Ø Ô Ï ê ã à Ú Ý Ø Ó Ú Ó ÚFâWÚ Ò Ï Ý�Ò � ÝÖäUÑ�Ò Ø��ÊÏ�×¡Ø�ÙMÚ Ó ÚUâ¼Ø!Ús� Ó Ú ÝÖÒIÑ�ÝÖäUÑ�Ò Ø��Ï�ë�ÚUã äUÑ�à Ú Ó�� Ø Ý�Ó-à Úm�
Ô �öÓ ÚUØ Û-Û ë ê Ù Ò Ø��s� Ñ�Ò Ï�Ï Ò � ÝÖäUÒ × Ñ�à è Û-ÒTÔaà�á � Ò�ÝÖÒ ã ÝÖÓ ÚUâ�ãIØ Ð Ï�Ø Û¡Ñ�ÒTÛ Ø Ý�Ó-à ÚUÏ Ó Ú Ñ�Ò Ø Û × Ñ�à â Ñ Ø Ô ÏÙ Ñ�Ó#Ý�ÝÖÒ Ú Ó Úª�fØ�Ü!Ø%Ø�Ús� � �¡Ø ê Ø�Úx�÷× Ñ�Ò Ï Ò Ú Ý�Ò � ÝÖäUÒ�ð�y ºxã à ÚUã ÐUÑ�Ñ�Ò ÚUãTë÷× Ñ�Ó-ÔÕÓÞÝ�Ó Ü Ò Ï ê Ó Úðlä Ø�× Ý�ÒIÑ�� � �¡àfÑ �fØ�Ü�Ø÷Ø!Ús� � �¡Ø ê Ù Ò%Ñ�Ò ã�Ø�× Ó#ÝÖÐUÛ Ø ÝÖÒ �¼×¡Ø�Ï Ý Ù àfÑ íWÙ äUÓ ã ävÓ � Ò Ú ÝÖÓ´¦¡Ò �Ï Ý Ø ÝÖÒTÔ?Ò Ú Ý Ï�Ù äUÓ ã äAy Ø�ë � Ø�×F× Ò Ú Ó Ú i Ø Ñ Ø Û-Û-ÒTÛ � � Ò&Òt:�Ý�Ò Ús� Ò � Ý�äUÒÖy �#i Ø�ÚUØ Û ë�Ï Ó Ï á0àfÑ

�fØ�Ü�Ø ÝÖàDÔ Ø�í ÒlÓÞÝ1ÔÕàfÑ�Ò Ø�×U× Û-Ó ãIØ�è ÛÞÒ�Ý�à�Ñ�Ò Ø Û × Ñ�à â Ñ Ø Ô Ï�� é Úß×¡Ø Ñ�ÝÖÓ ã ÐUÛ Ø Ñ ê Ù Ò � Ò Ï�ã Ñ�Ó è Ò �cØ�ÚØ�×U× Ñ�à Ø�ã ä�á0àfÑ�ä Ø�Úx� Û-Ó ÚUâ&× Ñ�à â Ñ Ø Ô Ï Ù ÓÞÝ�ä × Ñ�à ã Ò � ÐUÑ�Ò Ï�� � Ò Ø Û Ï à Ø�ÚUØ Û ë�Ï Ò�Ý�äUÒ Ï ÓÞÝ�Ð Ø ÝÖÓÞà ÚÙ äUÒIÑ�Ò ã à ÚUã ÐUÑ�Ñ�Ò ÚUã�ë Ñ�ÒIÛ Ø ÝÖÓÞà ÚUÏMØ Ñ�Ò Ú à�ÝçÒt: Ø�ã ÝÖÛ ë2íjÚ à ÙMÚm�
	�w
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� Ø�Ü Ó ÚUâå× Ñ�à Ü Ó � Ò �4Ø á0Ñ Ø Ô?Ò Ù àfÑ í á0àfÑ�ÝÖäFÒ Ø!Ú¡Ø Û ë�Ï Ó Ï à�á ã à ÚUã ÐUÑ�Ñ�Ò Ú Ý × Ñ�à â Ñ Ø Ô Ï ê Ô Ø!Újë Ó Ú ÝÖÒTÑ�Ò Ï Ý kÓ ÚUâ�× Ñ�à è Û-ÒTÔ ÏMØ Ñ�ÒdÑ Ø Ó Ï Ò �m�
Û�Ü�ÝÎÞàß�Ü+ß�áWâ�ãxâ�äàåWá � Ò�ä Ø�Ü Ò × Ñ�à × à Ï Ò ��Ø2Ú ÐFÔ è ÒTÑ&à�á Ø Û â àfÑ�ÓÞÝ�äUÔ Ï Ó Ú Ý�äUÓ Ï Ý�äUÒ Ï Ó Ï�� æ äFÒ ëÏ äUàfÐFÛ �7è ÒdÓÞÔ × ÛÞÒIÔÕÒ Ú ÝÖÒ �m�é Ú%×UØ Ñ�Ý�Ó ã ÐFÛ Ø Ñ ê Ý�äUÒßÓ Ú Ý�Ñ Ø�× Ñ�à ã Ò � ÐFÑ Ø Û�y Ø�ë � Ø�×U× Ò Ú Ó Ú i Ø Ñ Ø Û-ÛÞÒIÛ Ø�Ú¡Ø Û ë�Ï Ó Ï ä Ø�Ï�è ÒIÒ Ú Ó-Ô k× Û-ÒTÔ?Ò Ú Ý�Ò �÷è�ë � Ø ÐUÔÕà Ü Ó ã ä ê � Ü Ñ�Ð Ú Ó ÚqØ!Ús� ðlÛ Ø Ñ í Ò � � Ò × Ñ�à × à Ï Ò �qØ!Ú Òt:�ÝÖÒ ÚUÏ ÓÞà Ú ÝÖàbÝ�äUÓ ÏØ�Ú¡Ø Û ë�Ï Ó Ï ê Ø ÛÞÛ-à Ù Ó ÚUâ ÓÞÝSÝÖàcä Ø�Ús� ÛÞÒ × Ñ�à â Ñ Ø Ô ÏSÙ ÓÞÝÖä × Ñ�à ã Ò � ÐUÑ�Ò Ï�� æ äUÒ × Ñ Ø�ã Ý�Ó ãIØ Û è ÒIä Ø(Ü ÓÞàfÐUÑ�à�áÝÖäUÓ Ï Ó Ú Ý�ÒIÑ × Ñ�à ã Ò � ÐUÑ Ø Û Ø�ÚUØ Û ë�Ï Ó Ï�Ï äUàfÐUÛ �4ã ÒTÑ�Ý Ø Ó Ú Û ë�è ÒçÒt: Ø ÔÕÓ Ú Ò � ê Ø�Ús� Ý�äUÒDÑ�Ò Ï ÐUÛÞÝ Ïlã à�Ô ×¡Ø Ñ�Ò �Ù ÓÞÝÖäbÓ � Ò Ø ÛöÑ�Ò Ï ÐFÛÞÝ ÏTì ÝÖäUà Ï Ò ãIØ�Ú%è ÒZà è Ý Ø Ó Ú Ò �bÙ ÓÞÝ�ä Ø�Ú Òt: × à Ú Ò Ú Ý�Ó Ø Û k Ý�Ó-ÔÕÒ Ø Û â àfÑ�ÓÞÝÖäFÔ ê Ó#á�ÝÖäUÒ× Ñ�à â Ñ Ø ÔýÓ Ï�Ï Ð�½ ã Ó-Ò Ú Ý�Û ë�Ï Ô Ø ÛÞÛ �

n ÚUã ÒçÝ�äUÒjy �#i Ø Û â à�Ñ�ÓÞÝ�äUÔÄÓ Ï ÓÞÔ × ÛÞÒIÔÕÒ Ú ÝÖÒ � ê Ù Ò Ø Ñ�Ò�Ñ�Ò Ø��Fë Ý�àåÓÞÔ × Û-ÒIÔÕÒ Ú ÝöÛ-ÓÞá Ý�Ò ��Ø�ÚUØ Û ë kÏ Ò ÏMØ!Ús� à × Ý�Ó-ÔÕÓ�� Ø ÝÖÓÞà ÚUÏ�è¡Ø�Ï Ò � à Ú Ý�äUÒIÔ � æ äUÒ � à�à!Ýlá0Ñ Ø Ô?Ò Ù àfÑ í Ó ÏlÏ ÐUÓÞÝ Ø�è ÛÞÒçá0àfÑ × ÒTÑ�á0àfÑ�Ô?Ó ÚUâÏ Ð ã ä"Òt: × ÒTÑ�ÓÞÔ?Ò Ú Ý Ï à ÚA�fØ�Ü!Øcã à � Ò ê Ø á ÝÖÒIÑ ØcÏ ÐFÓÞÝ Ø!è Û-Ò è Ò ÚUã äFÔ Ø Ñ í4Ï Ò�ÝçÓ ÏMØ�Ï�Ï ÒIÔ è Û-Ò �m�
Û�áÁâ ßYæ�Ýoæ�å
ç�ß óÎè æ�ã\Þ#ã\áéã\Þdêéë äìë é Ú ÝÖäFÓ ÏDÙ àfÑ í ê Ù ÒÕä Ø(Ü Ò × Ñ�Ò Ï Ò Ú Ý�Ò �¨Ø ÛÞÓÞá Ý�Ó ÚUâ á0àfÑ�Ó Ú Ý�Ñ Ø�× Ñ�à kã Ò � ÐUÑ Ø Û � à ÙaØ!Ú¡Ø Û ë�Ï Ò Ï�� æ à â ÒTÝ�Ô?àfÑ�Ò × Ñ�Ò ã Ó Ï ÒcÓ Ú á0àfÑ�Ô Ø Ý�Ó-à Ú ê Ù ÒßÔßÐ Ï Ý Ø�ÚUØ Û ë�Ï Ò�ÝÖäUÒcÒtvÈÒ ã Ý Ïà�á × Ñ�à ã Ò � ÐFÑ�Ò Ïb� � Ò Ø Ñ�Ò ã ÐUÑ�Ñ�Ò Ú ÝÖÛ ë Òt:�ÝÖÒ Ús� Ó ÚFâ àfÐUÑ&ÛÞÓÞá ÝÖÓ ÚUâ ÝÖà � Ò Ø Û Ù ÓÞÝÖä Ü!Ø Ñ�ÓÞàfÐ Ï Ý ë�× Ò Ï à�áÓ Ú ÝÖÒTÑ × Ñ�à ã Ò � ÐUÑ Ø Û Ø�Ú¡Ø Û ë�Ï Ò Ï��
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