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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�QPERTWYDGZ¼D3H1RTCQWYaRgCQSXaTW^a=WYa�RgD
NQUTD�`�WY©QS)h�AXDGMNEWYFYSXU
H«Ugh3MOSX¯{DGUT�O¯°CQWYA;C�D�`GSXUTA%D3MSXaVRTCQS%abSF^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^�3SîGh]`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�aTSXZQaTSRgC�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��DGPERabc�ZB²
A;CQUTD3ZQWYÈ%hIRgW^DGZ ³Ê�KUbSX`�WYDGPEa�¯{DGUT��DGZEF^c�AXDGZQaTW^©QS%UbS%©)RTCQSVA]h3abSlD3H>îGh�`IhNQUTDGj3Ugh3MOaK¯°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%ZfRh3Z�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�D3HFYW�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%aWYZ
JLC�h3NERTS%UhMEeQaTCEDê¯°W^ZQjOCQD�¯ÉDGPQUVh3Z�hIF^c�aTSXa�hIUTSh3NQNQF^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©�RgCQSDGUb©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 h3a1haTW�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%UbSh3UTSvM±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�hIUghIRTWYDGZWYZfRgD°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$a®RgWYF^F
©QSXRTS%UTMOWYZES%a�hOabS%ZQabWY�QF^S�N�hIUbRgWYh3F>DGUb©QS%UbWYZQjODGZ�SX`GSXZfRga��QPBR�RTCQS�ZQh3MS�µbA%h3PQaTh3F�D3UT©QSXUT·OWYa°ZQD�¯
FYS%abavh3NER%ø RgCQS=NQCQUghIaTS¼µbC�hINQNySXZQav��SXH«DGUbS%·�N�DGNQPQFYh3UTW^È%SX©��fc���h3MONyDGU®RlW^a�MODGUTS=h3NQNQUbDGNQUTWYhIRgSI³
Õ�SX`3S%U®RgCQSXFYS%aba�RgCQW^aNQh3UbRTW¸h3FºDGUb©QS%UORgC�h�R¯{S�©QS7Ë�ZQS
W^aa®RgW^FYF1RgCES
©QS7RgS%UbMW^Z�h3ZfRD3H�RgSXMN�DGUTh3F
NQUTSXA%S%©ES%ZQAXS3³�íºCQSvNyD3aTaTW^�QFYS°RgSXMN�DGUTh3FyD3UT©QSXUTa1hIUTS�A%h3NERgPEUTS%©�hIa{RgCES�aTS7RºD3Hüh3F^F�F^WYZQS%h3UTW^È]hIRTWYDGZEa
D3HyRTCQSVN�h3UbRTW¸h3FBDGUT©ES%U%³$íºCQS�S7Ø�SXAXR{D3HyWYMOMSX©QW¸hIRTSLW^Z}RTS%UTh3AXRTWYDGZ�RgCEUTDGPQj3C�RTCQS°aTC�hIUTS%©abRghIRgSº¯°WYF^F
M)h3ZEW^H«S%a®R°W^RTaTS%F�H�RgCQUbDGPQjGC�RgCESSXª}P�hIRgW^DGZQaºH«DGUºAXDGMNEPERgW^ZQj�¹�D�¯ WYZBH«DGUTMhIRgW^DGZ ³
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��S7RºPQaºhIaTaTPEMSlRTC�hIRºS7`GSXZ}RTa°A]h3Z���S�PQZ�hIM±�QWYj3PQDGPQabF^cOh3abaTD�A%W¸h�RgS%©�¯°W�RgC)RTCQUTS%h3©QaX³ i Z Ãçæ9Ã 8�Ì9è
2ì6^Ç Å D3H{h�M±PQF^RTW^RTCQUTS%h3©QS%©
NQUTDGj3Ugh3M'A%DGZEaTWYa®Rga�DIHLh)`3S%A7RgDGUvD3H�abS%ª}PQS%ZEA%S%aD3H�SX`3S%ZfRga�W^ZQ©QS7ÇBSX©
�}c�RTCQS�RgCQUbS]h3©QaX³1íºC}PQa%erH«DGU°S]hIA;C�RgCEUTS]hI©�¯{S=C�h]`GS�h�aTS%ª}PQSXZQA%S=D3HÊS7`GS%ZfRTa%ø�RTCQWYa°UTS7¹�S%A7RgaVRgCQS
WY©QS%h�RgC�h�R�hIR±h�aTW^ZQjGF^S)FYD�A%PEa�D3HVhIAXRgW�`�W^Rdc�RgCQSSX`3S%ZfRgaOh3UbSRgDIR;h3F^F^c�DGUb©QS%UbS%© ³�´ HºRTCQS%UbS)¯{S%UTS
ZQD�abc�ZQA;CQUbDGZQW^È]hIRTWYDGZ�MOS%A;C�hIZQWYabM§h3ZE©�ZQD±WYZfRTS%UghIAXRgW^DGZ���SXRd¯{S%SXZ�RTCQUTS%h3©QaLRTCQWYaL¯{DGPQF^©��yS�RgCQS
A%DGMONQFYS7RgS�RTS%MONyDGUTh3FLa®RgUbPQAXRTPQUTSI³Á@BPQNQN�DGaTS�RTC�hIR�¯{S�CQh�`3S
h�a®cBZEA;CQUTDGZEWYÈ]h�RgWYD3ZÁMOS%A;CQh3ZQWYabM
RgC�hIR�S%ZBH«DGUTAXS%a�h�RgSXMN�DGUghIF NQUTSXA%SX©QS%ZQAXS��yS7Rd¯LSXS%Z�h3Z�SX`3S%ZfR�é�W^Z�DGZESRTCQUTS%h3©�h3ZE©�h3Z�SX`GSXZfR
ê WYZ�h3ZQD3RTCQS%UvRTCQUTS%h3© ³)íºCEWYa�A%DGPEFY©�R;h3�ISORTCQSOH«D3UTM¾D3HLh�¯1h3W�Rb² ZQD3RgW�H¶c�N�hIWYUvWYZ�îGh]`IhEe�h�UbS%ZB²
©QS%È7`GDGPQalWYZ i ©�hEe�DGU�haTSXZQ©B² UTS%AXS%W�`GS±N�hIWYU°WYZ�h3Zfc�MSXaTaghIjGS7² N�h3aTabWYZQjH«DGUTMh3FYW^aTM�³�¬÷CQhIRgS7`GS%U
RgCQS�MSXA;C�h3ZQW^aTM�eL¯LS
NyDGabW^Rh"NQUbWYMOW^RTW^`GS��EWYZ�h3U®cÀUTSXF¸hIRTWYDGZÁ©QS%ZED3RgSX©ìëë³÷íºCQWYaUTS%FYhIRgW^DGZÁWYa

M



A]h3F^FYS%©Áµ®C�h3NQN�S%ZQaVWYMOMOS%©QWYhIRgSXF^c���SXH«DGUbS%·Q³
ò°S%a®RgUbWYAXRTS%©�RgDh�RTCQUTS%h3© eAë W^a$óbPQabRVRgCQS�W^MMOS%©QWYhIRgS�RgS%MON�DGUgh3F�NQUTSXA%S%©ES%ZQAXS±DGUT©ES%U%³�´ R�WYa

WYUTUbSX¹�SuÇBW^`GSI³
´dZ�hOF¸h3ZEjGP�h3jGSFYW^�3S=J [ �ÀDGUvÄ�A%A%h3M¿¯°CQS%UbS±A%D3MM±PEZQWYA%hIRgW^DGZ�W^a�a®c�ZQA;CQUTD3ZQDGPQa�DGZQS�A]h3Z

C�h]`GS�é¼ë ê h3ZQ© ê ë é��EPERVWYZ�F¸h3ZQj3P�h3jGSXa1¯°W^RgC�h3a®cBZEA;CQUTDGZEDGPQa�AXDGMM=PQZQWYA%hIRgW^DGZ)RTCQWYaº¯°WYF^F
ZQSX`3S%UVC�h3NQN�S%Z ³

p -Ví 40(d!�(C6�4 Iaî)D@î)Dðï ÃñÉ=ÃCò�ÅóÃ 2dô Ã�õ0öV÷a÷0ø'ù�úVû�ü�ø�ýSþYÿ'ø 4 Ã È�032ì6^Ç Å���� 4u6¶252 Ã�Å é�� ê�� 0�Í�2dô Ã
4 Ã�� Ãçæ 6 Ä'Ã 254b0 Å Í76¶2ì6 Ä'Ã 8�ÈËÇFÍ�Ì�4 Ã Ç
	 ë��

 S%A]hIPQaTS¯LS�A%D3PQFY©�C�h]`GS�h�aTW^RTP�hIRTWYDGZ�¯°CQSXUTS é¼ë ê h3ZQ© ê ë é�W�Rº¯°WYFYFyZQD3RV��S�RTUTPQSIe�WYZ
jGS%ZQSXUgh3FìeyRTC�hIR�� W^a�h)N�hIUbRgWYh3F�DGUT©ES%U%³�¬�S±aTh�c�RgC�h�Rvh)A7cBAXFYS�W^Z�� WYa 2ì4u6 Ä 650'È W^H¬W�R�W^a�h3F^aTD�h
AXc�A%F^S=D3H¨ë h3ZQ©�WYZf`GDGF�`GSXa¬óbPQa®R�Rd¯{D�SX`3S%ZfRgaX³·¬�Sagh]c�RgC�hIRlh3Z�S7ÇBS%AXPERgW^DGZ
W^a 8T0'ÌVÍ%0'È W�H$RgCES%UTS
h3UTS�ZQD�ZQDGZfRTUTW^`�WYh3F AXc�AXFYS%a°W^Z��ë³

¬�Sh3aTabPQMOSCES%ZQAXSXH«DGU®RgC¥õ«PQZfRgW^F A;C�h3NERTS%UhMfö{RgCQhIR°ZQDOAXc�A%F^S%aVDBAXA%PQUX³
¬�S=N�DGW^Z}RVDGPBR�RTC�hIR�ZQS%W�RgCQSXU·éñë ê ZQD3U·é�� ê jGPQh3Ugh3ZfRTS%S�RgC�hIR�W^H0é�S7ÇBSXA%PERTS%a%eyRgCQSXZ ê

S7ÇBS%AXPERgSXa%³�ÕVDGU�©QDBSXa�W�R�jGP�h3UTh3ZfRgSXS�RTC�hIRW^H ê D�A%AXPQUTa�RgC�hIZ é"DBAXA%PQUbUTS%©��yS7H«DGUTSI³´ HL�yDIRgC é
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
aTPQAXA%S%abaTDGUbalD3H0é�h3ZE©�hIZ}c}RTCQWYZQjOWYZ ê Ó a°RTCQUTS%h3© ³

p -Ví 40(d!�(C6�4 Iaî)D@î I�� RTUgh3AXS Ç
	�0hÆ�4�Ç��34T03? Ãçæ9Ã 8�Ì�256^Ç Å 6ËÍv0µÍ Ã�� Ì Ã�Å 8 Ã Ç
	l0'ÈdÈ�2Cô Ã Ã�Ä'Ã�Å 2dÍ�	u4�Ç�?
0 ÅjÃçæ9Ã 8�ÌB256^Ç Å Ç
	�2dô Ã Æ�4�Ç��34T03? � Ç�4 É=Ã 4 ÃÊÉ 6 Å Í�Ì�8�ô
0 � 0 . 0�Í2�Ç Ãçæ 2 Ã�Å�É ���

ò°S%A%h3FYF�RgC�h�RÊWYZ±h3Zfc=RgUTh3A%SLD3H�RgCQSLNQUTDGj3Ugh3M,S7ÇBS%AXPERgW^DGZ±¯°W^RTC��yDIRgC³éh3ZQ© ê e'é�� ê MS%h3ZQa
RgC�hIR¶é
DBAXA%PQUba���SXH«D3UTS ê W^Z�hIZ}c)RgUghIA%S3³

p -Ví 40(d!�(C6�4 Iaî)D@î Q�� 	 é��� ê 0 Å�É²ê �� é � 2Cô Ã�Å��XÃ Í%0 . 2dôE032 é 0 Å�Ékê 034 Ã WYZQ©QSXNySXZQ©QSXZ}R
� é���� ê � �

ð



íºCEWYa1MOS]h3ZEa{RgCQhIRXé�©QD�S%aLZQD3R1ZES%A%SXaTaTh3UTW^F^cNQUTSXA%S%©ES ê hIZQ©)`�WYAXS7² `3S%UbaghE³¬´ H>RgCES%UTS�¯LSXUTS�ZQD
aTC�h3UbS%©�abR;h�RgSODGZQSOA%DGPQF^©"hIFYaTD�aTh�c�RTC�hIRµé!�"� ê MS%h3ZQa�RgC�hIR éÀhIZQ© ê ©ED�ZQDIR�W^ZE¹�PQSXZQA%SODGU
hIØ�SXAXRVS]hIA;C�D3RTCQS%UXe��QPER°RgCEWYaºWYaº©ESXË�ZQW�RgSXF^c�ZQDIRºRgUTPESW^Z�DGPQUºA]hIaTS3³

i RgUTh3A%SVD3H�haTS%ª}PQSXZfRgW¸hIF�NQUbDGjGUghIMûWYa¬RgCQS�aTS%Mh3ZfRgW^A�SXZfRgW^Rdc�RTC�hIR{WYa�PQaTSX©)H«DGU{h3FYF�W^aTaTPES%a1D3H
A%DGUbUTS%A7RgZQSXaTa�D3HQh1¹�D�¯½h3Z�h3F�cBabWYaX³�´ R�aTh�c�alµ®¯°C�hIR�h3A7RgP�hIFYF^c�C�h3NENySXZQaT·VWYZhºNQUTD3jGUgh3MÂS7ÇBS%AXPERgW^DGZ ³
´dZ�RgCQS�A]h3abS�D3HKA%D3ZQA%PQUbUTSXZ}R�NEUTDGjGUTh3MOaVRTCQWYa�WYala®RgW^FYF>RgUbPQS3ey�QPER�hRTUgh3AXS3e�h3al¯{S±C�h]`GS�©QS7Ë�ZQSX©
W^R]eüA%D3Z}Rgh3WYZEa�RgD�D
M=PQA;C½WYZEA%WY©ES%ZfR;h3FKRTS%MONyDGUTh3FKWYZBH«DGUTMhIRgW^DGZ ³�´ RRgPEUTZQa�DGPER=RTC�hIR�W^R¯°WYF^FK�yS
M±PQA;C�MDGUbSvA%DGZf`3S%ZQW^S%ZfR�RTDCQh�`3S=hIa1RgCQS���h3abWYA�aTSXM)hIZ}RTWYAvSXZ}RTW^Rdc�RTCQS�NyD3aTSXRV©QS7Ë�ZQSX©
�fc��ë³

´dZ½h�aTSXª}PQS%ZfRgWYh3F�NQUTDGj3Ugh3M�e�UbS%abDGF^`�WYZEj�RTCQS)AXDGZQ©QW�RgWYD3Z�h3FÊ�QUTh3ZQA;CQSXa±jGW�`GS%a=h�RTUgh3AXS)D3HLRgCQS
S7ÇBS%AXPERgW^DGZ ³°´dZ�hM=PQF^RTW^RgCEUTS]hI©QS%©�NQUTD3jGUgh3M�eQRgCES%UTS=h3UTSabRTWYF^F>A%DGZQ©EW^RgW^DGZ�h3F>�EUgh3ZQA;CES%a%ey�QPER�RgCQS
RgUghIA%S�h3F^aTD�©QSXNySXZQ©QaODGZ¥RgCQS�W^Z}RTS%UbFYS]h]`�WYZEj�D3H°RgCQS�SuÇESXA%PERTWYDGZEaODIH�`Ih3UbWYDGPQa�RgCQUbS]h3©QaXeLh�R�RgCQS
aTA;CQSX©QPQFYSXU%Ó a¯°CQW^M�³`¬�S�UbS%aTD3F^`GS�RgCES�©QS7RgSXUTMOWYZQW^abRgW^A�A;CQDGW^A%S��fcÀaTS%F^S%A7RgWYZEj"h��QUghIZQA;C H«UbDGM
S]h3A;C�AXDGZQ©QW�RgW^DGZ�h3Fì³?¬�SlhIUTSVFYSXH¶R¬¯°W�RgC�haTS7R1D3H�SX`GSXZfRga�õ«NQUTDGj3Ugh3MûN�DGWYZfRTa;öKWYZ�`3hIUTWYD3PQaKRgCQUbS]h3©Qa
DGUTjfhIZQWYÈXS%©�WYZfRTDvhl`GSXAXRgD3UKD3H�aTS%ª}PQSXZQA%SXaLhIaK©QSXË�ZES%©Oh3��Dê`3S3³KíºCQS#� UbS%F¸h�RgWYD3Z=N�h3U®RgWYh3FYF�cvDGUT©ES%UTa
RgCQS�SX`3S%ZfRgaX³

* - /j$&#�3,$S�¨6A.5!«� -9b . - 4A!�(C$Y:�/ - # >@- � ¬�S�¯°WYF^F$S%MONQC�hIaTWYÈXS�RgC�hIR�ë aTN�S%AXW^Ë�A%h3FYF�c�©QD�S%a
ZQD3R�h3NQNQF�c�hIR°abS%ª}PQSXZ}RTW¸h3F�MOS%UbjGS%a°D3H�A%DGZfRTUTDGFì³KíºCQWYa°WYaº��S%A%h3PQabS¾ë h3NQNQF^WYSXaº�yS7Rd¯LSXS%Z�S7`GS%ZfRTa
WYZ�RgCQS�aTh3MS�RTUgh3AXS3ø�W�R°©QDBSXa°ZQD3R°UTSXF¸hIRTSvSX`3S%ZfRga�WYZ�©QW^ØyS%UbS%ZfR°RgUTh3A%SXa%³

p -Ví 40(d!�(C6�4 Iaî)D@î [$� aTAXS%Z�hIUTWYD ú 6ËÍ±2Cô Ã ÆYÇFÍ Ã 2lÇ
	 Ã�Ä'Ã�Å 2dÍ±6 Å 0¾Æ�4�Ç��34b03? Ãçæ9Ã 8�ÌB256^Ç Å�� 4 Ã È�032 ÃÊÉ
-%. ���

i ©QWYh3jGUghIMMhIRgW^A$UbS%NQUbS%aTSXZfR;hIRTWYDGZ�D3H�h°aTAXS%Z�h3UbWYD�aTCQD�¯°WYZEj�RgW^MSKNEUTD�A%S%SX©QWYZEj�CQD3UTWYÈXDGZfR;h3F^F^c3e
RgCQUbS]h3©�SuÇESXA%PERTWYDGZEa°h3aLCQD3UTWYÈXDGZfR;h3F�FYW^ZQS%a{abRgh3A;�3SX©�`3S%UbRTWYA%h3FYF�cGe�h3ZQ©�W^ZQabRgh3ZQA%SXaºD3H0ë h3aLh3UTUbDê¯°a
h3A%UbDGaTaüRgCQUbS]h3©Qa�WYaüA]h3F^FYSX©=h <>03?lÆYÇ�4u2 É 650%�34b03? ø3abS%S3eIH«DGU�SuÇEh3MNEFYS3e » W^jGPQUTS{kB³�ïG³�´dZ±h�abA%SXZ�h3UTW^DQe
ZQDÀNQUTDGj3Ugh3M NyDGW^ZfR�WYa�SuÇESXA%PERTS%©ÂMDGUbS�RgC�hIZ D3ZQA%SIøRTCQS%UbS�hIUTS�ZQDåµbF^DBDGNEaT·QeVh3a�©QW�Ø�SXUTS%ZfR
S7ÇBS%AXPERgW^DGZQaVD3H�RTCQS�agh3MOSvNQUbDGjGUghIM NyD3WYZfR°h3UbSUbS%NQUbS%abS%ZfRgSX©�h3a°©QW^ØyS%UbS%ZfR°SX`3S%ZfRga'&I³
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» WYjGPEUTSkB³�ïGÃ i Rdc�NQWYA%h3F���h3MONyDGU®Rº©QWYh3jGUghIM
®¼��® npo �rq·ªy¦¨ �¤�¥ �0�rs2ª���¥�q ���
´dZ"RgCQSNQUTS7`�WYDGPQa�aTSXAXRgW^DGZ e$¯{S)CQh�`3S�©QW^aTA%PEaTaTSX©½RgCQSORgUTh3A%SD3H°h
NQUbDGjGUTh3M�Ó a�S7ÇBS%AXPERgW^DGZ ³ ¬"S
¯°WYFYF�ZQD�¯åWYZfRgUbDB©EPQA%S�hZQD3R;h�RgWYD3Z�H«DGUVRgCQSXaTS±RgUTh3A%SXa%³�íºCQW^a�ZQD3RghIRgW^DGZ
W^a�PQaTS7H«PQF�H«D3U�UTS%h3aTDGZEWYZQj
h3�yD3PERºRgCQSv¹�D�¯ëD3HÊAXDGZfRgUTD3F WYZ���D3RgC�aTSXª�PES%ZfRgWYh3F�h3ZQ©�A%DGZEA%PQUbUTS%ZfR�NQUTD3jGUgh3MOa%³
p -Ví 40(d!�(C6�4 Iaî I5î)Dt� AXDGZEË�jGPEUghIRTWYDGZ 6ËÍ0lÆE036¶4 õ1uwvcx�ö �b� ô Ã 4 Ã u 6ËÍv0lÆ�4�Ç��34b03?âÆYÇ�6 Å 2 � 0 Å�É x
6ËÍ=0²Í72�Ç�4 Ã �
p -Ví 40(d!�(C6�4 Iaî I5î I�� A%DGZfRgUbDGF RgUTh3A%S 6ËÍ�0�Í Ã�� Ì Ã�Å 8 Ã

u]y%vEu ú vQz]z]z+vEuQ{Vv]z]z]z
� ô Ã 4 ÃP|W} z 2Cô Ã 4 Ã 6ËÍO0 ÅqÃÊÉ � Ã 	u4�Ç�? uQ~ 2 Ç u]~�� ú 6 Å 2Cô Ã 8�Ç Å 2ì4�Ç�È è � Ç � �34b0�ÆYô � ï Ã²É=Ã�Å Ç�2 Ã 2dô Ã
Í Ã 2 Ç
	�0'ÈdÈ�8�Ç Å 254�Ç�È>2ì4b0�8 Ã Í�0�ÍP� �
p -Ví 40(d!�(C6�4 Iaî I5î Q�� Å h3AXRTP�h3F>SuÇESXA%PERTWYDGZ�RgUTh3A%S�� 6ËÍ�0�Í Ã�� Ì Ã�Å 8 Ã

õ1u]y]vcx�y7öIv�õ>u ú vcx ú öEv]z]z]zlv�õ>uQ{�vcxf{föEv]z]z]z
� ô Ã 4 Ã�|W} z�õ1u]~>vcxf~5ö�� õ>uQ~H� ú vcxf~�� ú ö 6 Å 2dô Ã Ç�Æ Ã 4b032ì6^Ç Å 0'È¨Í Ã ?O0 Å 25698�Í � ï Ã¼É=Ã�Å Ç�2 Ã -%.�� 2dô Ã
Í Ã 2�Ç
	�0'ÈdÈK0�872)ÌQ0'È Ãçæ9Ã 8�ÌB256^Ç Å 254b0�8 Ã Í � ï Ã�� 4u6¶2 Ã�� õ9�êö 		Ç�4�2Cô Ã Æ�4�Ç
� Ã 87256^Ç Å Ç
	 � Ç - 29036 ÅóÃÊÉ -%.
4 Ã ? Ç Ä 6 Å �)2dô Ã Í72�Ç�4 Ã Í ��� 6¶?�6dÈ�034�È . �XÃ�� 4u6¶2 Ãh� õ � ö 		Ç�42Cô Ã Æ�4�Ç
� Ã 872ì6^Ç Å Ç
	 Ã�Ä'Ã 4 . Í Ã�� Ì Ã�Å 8 Ã 6 Å� �
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» DGU�abS%ª}PQS%ZfRTW¸h3F¬NQUbDGjGUghIMaXe�hIZ"h3A7RgP�hIF�SuÇBS%A%PBRgWYD3Z�RgUTh3A%S�W^aAXDGMONQFYS7RgS%F�c�©QS7RgSXUTMOWYZQSX©��fc
RgCQS�WYZENQPERgaXø�CEDê¯{SX`3S%UXe�RgCEWYavWYavZED3RvRgUbPQS�H«DGU�A%D3ZQA%PQUbUTSXZ}R�NQUbDGjGUghIMaX³±´dZ"h�AXDGZQA%PEUTUTSXZfR=NQUbDI²
jGUgh3M�eQMh3Zfc�h3A7RgP�h3F>SuÇBS%A%PBRgWYD3Z�RTUgh3AXS%aVM)h]c�h3UbWYabS�H«UTDGM D3ZQS�aTSXR�D3H�WYZQNEPERga�õ5��S%A%h3PQabS�Mh3Zfc
WYZfRgSXUTFYS%h]`BW^ZQjGaºD3H�abRghIRgSXMSXZfRga°H«UTDGM `3hIUTWYD3PQa1RgCQUbS]h3©Ea�hIUTS�NyD3aTaTW^�QFYSI³ ö

´ R�W^a¬`3S%U®c�©QW^ýOA%PEF^RKRgDUTS%h3aTD3Z)h3��DGPERKRTCQS�h3AXRTP�h3F�aTS7R�D3H SuÇESXA%PERTWYDGZEa%eBh3a¬W^R¬WYaKPEZQ©QS%AXWY©�hI�QFYS
RgDO©QSXRTS%UTMOWYZES�¯°CESXRgCES%UVDGU°ZQD3R�hOj3W^`GSXZ�a®R;hIRTS%MOS%ZfRlh3NQN�S]h3UbaVW^Z
hIZ}c�h3AXRTP�h3F�S7ÇBS%AXPERgW^DGZ ³�¬"S
¯°WYFYFyWYZfRgUbDB©EPQA%Sh3Z�h3NQNEUTD]ÇBWYMhIRgW^DGZ�RgD�RgCES�hIAXRgPQh3F>aTS7R�DIH$SuÇESXA%PERTWYDGZEa%³

p -Ví 40(d!�(C6�4 Iaî I5î [$� NEF¸h3PQabWY�QF^SKaTS7R Ç
	 Ãçæ9Ã 8�Ì�2ì6^Ç Å ÍY�â6ËÍ10 Å . Í Ã 2@Í�Ìr8�ô=2dôE032V���t��� � õ � öQ�
ï Ã 0'È�ÍFÇ É=ÃCò�ÅóÃ 0 NQFYh3PQaTW^�QFYSOjGUTh3NQC���� 8�Ç�4u4 Ã Í ÆYÇ Å�É 6 Å ��2 Ç�� -%. 290�:�6 Å ��2Cô Ã ÃÊÉ � Ã Í�6 Å �
� ô�698�ô�8�Ç�4u4 Ã Í ÆYÇ Å�É 2�ÇO254b0 Å Í76¶2ì6^Ç Å Í uQ{�� uQ{%� ú 6 Å � �
íºCQSlN�DGWYZfR{D3H W^ZfRgUTD�©QPQAXWYZQjNQFYh3PQaTW^�QFYS°SuÇESXA%PERTWYDGZEa1WYaKRgCQhIR{RTCQSXcUTSXNQUTSXaTSXZ}Rºh3Z)S%h3abcf² RTDI²d©ESXË�ZQS
aTSXR�DIH¬S7ÇBS%AXPERgW^DGZQa�RgCQhIR�h3UbS±jGP�h3UTh3ZfRgSXS%©�RgD�AXDGZfR;h3W^Z
RgCES±NQUTDêóbS%AXRTS%©¼h3A7RgP�h3F�S7ÇBS%AXPERgW^DGZQaX³�´ R
WYa1RgC}PQaVS]hIaTWYSXU1RgDOUTS%h3aTDGZ�h3��DGPER°NQUbDGjGUTh3M§��S%C�h]`�WYD3PQU1¯°W^RTC�NQFYh3PQabWY�QF^S�S7ÇBS%AXPERgW^DGZQaX³

íºCESvabR;hIZQ©�h3Ub©�aTSXR1D3H�NQF¸hIPQaTW^�QFYSVS7ÇBS%AXPERgW^DGZQaºPQabS%©�WYZ)©�hIR;h�¹�D�¯ëhIZ�h3F^c�abWYaLW^a{RTCQS�aTS7RºD3Hüh3F^F
A%DGZfRgUbDGFÊRgUTh3A%SXa%³O´ HL¯{SA%h3Z¼UTS%MOD�`GS�ZQS7`GS%Uþ² `�WYabW^RTS%©"SX©QjGSXaH«UbDGM���eü¯{S�jGSXR�h��yS7RTRTS%U�aTS7R=D3H
NQF¸h3PEaTWY�EFYS�SuÇESXA%PERTWYDGZEa%³

i Z�SuÇBS%A%PBRgWYD3Z�¯°W^FYFìe�WYZ�j3S%ZQSXUgh3Fìe>A%DGZfR;hIWYZ�Mh3Zfc�WYZEabR;hIZQA%SXaDIHLh�jGW�`GSXZ¼NEUTDGjGUTh3MèN�DGW^Z}R%³
¬"Sº©QW^abRTWYZQjGPEWYaTC���SXRd¯{S%SXZRTCQS%M �fc�PEaTWYZEj�RgCQS°WYZE©QS7Ç±D3HrRgCQS°D�A%A%PEUTUTSXZQA%S°D3H�h�NQUbDGjGUghIMâN�DGWYZfR
WYZ�RgCQS�abS%ª}PQS%ZEA%S3³

flg $Y/ji0: - Iaî I5î K�� Ç Å Í76 É=Ã 4�2dô Ã 		Ç�ÈdÈËÇ � 6 Å � Æ�4�Ç��34b03? �
�b� �����^�
� � �j�A�w�w�}���� $¡8¢&�
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® � ÇhÆ�È�0'ÌVÍ76 - È Ã�Ãçæ9Ã 8�Ì�256^Ç Å 254b0�8 Ã Í034 Ã õ1uwv�¯Evc°evc±Bö 0 Å�É õ1uwv�¯Evc°evc±²v�¯Evc°evc±BöQ�r³ 	�2Cô Ã Í Ã 2 � Ç � Ç Å È .
õ>uwv�¯Evc°evc±²v�¯Evc°evc±Bö 6ËÍ=0 Å 0�872)ÌE0'È Ãçæ9Ã 8�ÌB256^Ç Å 254T0�8 Ã �

®¼�L´ µ2�rs2ª���¥�¦¡ �±¾¿·¶ ¤�¸ ±³¥�±¾¿6¹ �  	�
´dZ�RTCQWYaºabS%A7RgWYD3Z�¯{SvUTSXA]h3NEW^RgPEF¸hIRTSlRgCQSv�Qh3aTW^Av©QSXË�ZEW^RgW^DGZQaºhIZQ©�H«Ugh3MOSX¯{DGUT�D3HüaTSXª�PES%ZfRgWYh3F ¹�D�¯
h3Z�h3F�cBabWYah3a�h¼NQUTSXN�h3UThIRgW^DGZ H«DGUODGPQU�RgUbS]hIRTMSXZfR�D3HvAXDGZQAXPQUTUbS%ZfR�¹�D�¯'h3Z�hIF^c�aTW^a%e1PQabWYZQj�RgCQS
ZQD3R;h�RgWYD3Z±WYZfRgUbDB©EPQA%SX©�WYZ=RTCQS1NQUbSX`�WYDGPEaÊaTSXAXRgW^DGZ ³�íºCQS1RgUbS]hIRTMSXZ}RÊCQS%UbSºWYa$ZED3RKDGUbWYjGW^Z�h3F9e�h3ZE©�WYa
WYZQAXFYPQ©QSX©OH«D3U�AXDGMONQFYS7RgS%ZES%aTaX³KíºCQSVA%F¸hIaTaTW^A]h3FQ¯{DGUb��a�DGZO¹�D�¯÷h3Z�h3F�c�aTWYa¬hIUTSV�}cOñvW^FY©�h3F^Faº ñvWYF¸ð'G�»ìe
ñhIM§h3ZE©�_�FYF^M)hIZ«º ñ_lðGð�» h3ZQ©�JLDGPQabD3R°h3ZE©�JLDGPQaTDIR�ºÔJºJºðGð�»ì³�Ä�PQULRTUTS]h�RgMOS%ZfRºNQUbWYZQAXWYN�h3F^F^c
UTSX`�W^SX¯°a°RgCQS�UTSXaTPQF�Rga°D3H$ñvWYFY©Qh3FYFì³

í¬c�NQWYA%h3FYF�cGer¹�D�¯åh3Z�h3F�cBabWYa�WYaVPQaTSX©�RTD�©QS7RgS%UbMW^ZQSWYZEH«DGUbM)h�RgWYD3Z�hI�yDGPBRlRgCES±UTPQZ�² RgW^MS���S7²
C�h]`BW^DGPQU°D3HÊhONQUbDGjGUTh3M�³�¬�SM=PQabRlh3NQNQUbD]ÇEW^M)h�RgS�RgCES�SuÇQhIAXR�WYZEH«DGUbM)h�RgWYD3Z��ySXA]h3PEaTS3e�H«DGU°h3Zfc
ZQDGZfRgUbW^`�W¸h3Fy¹�D�¯ÉNQUTD3�QFYSXM�eQW�RVWYaºPQZQ©ES%A%W^©�h3�QF^SRTDOËQZQ©�SuÇEh3AXRTF^c�¯°CQW^A;C
©�hIRghI¹�D�¯ H5h3A7Rgaº¯{DGPQFY©
CQDGFY©�hIRVhIZ}c�jGW^`3S%Z�NQUTDGj3Ugh3M NyDGW^ZfR]³

íºCES��Qh3aTW^AKaTSXRTPQNWYa�RTC�hIR>¯{SKC�h]`GS{h1jGUgh3NECUbS%NQUbS%abS%ZfRgW^ZQjVRTCQSKNQUbDGjGUghIM õ«NySXUTC�h3NEaüabPQW^Rgh3�QF�c
h3�QabRTUgh3A7RgSX©röºh3ZQ©�¯LSC�h]`GS�h±H«PQZQAXRTWYDGZ�RTC�hIR°NQUbDGN�h3jfh�RgS%a°W^ZEH«DGUTMhIRTWYDGZORgCQUbDGPQjGC�RgCQW^aºjGUghINQC ³
¬"S�abRgh3UbR�¯°W^RTCùh�A%UbPQ©QS�h3NQNQUbD]ÇEW^M)h�RgWYD3Z½RgD�RgCQS�UTSXª�PEWYUTSX© ¹�D�¯¿W^ZEH«DGUbM)hIRTWYDGZ�Æ¥DGZES�RTC�hIR
¯°WYFYFìe{W^Z j3S%ZQSXUgh3FìeL��S�`Ih3F^WY©ÀDGZQF�cÁhIR�RgCQS�abR;hIUbRZQDB©ES�Æ¥h3ZQ© W^RgSXUghIRTS�RTD"h�ËEÇBS%©¨N�DGW^Z}RO�fc
NQUTDGNQh3jfhIRTWYZQj±RTCQSv¹�D�¯ WYZBH«DGUTMhIRgW^DGZRTCQUTD3PQjGC�RgCQSvjGUTh3NQC ³¬íºCQSh3NENQUTD]ÇBWYMhIRgW^DGZ�D3HüRgCESUbPQZB²
RgWYMOS°WYZEH«D3UTMhIRgW^DGZ�WYa�UTS%NEUTS%abS%ZfRgSX©�WYZ)abDGMOS�h3�Qa®RgUTh3AXRTWYDGZ©QDGMh3WYZ e}hIZQ©�W^R{WYa¬¯°W^RTC)UbS%aTN�S%A7R1RgD
RgCQW^aºabRgUbPQAXRTPQUTSvRTC�hIR1¯{S�A]h3UbUbc�D3PERºRgCQSvW�RgSXUghIRTWYDGZ)RTD�RgCQS�ËEÇBSX©�N�DGWYZfR%³¡¬"SvUbS%ª}PQWYUbS�RgC�h�RºRgCQS
h3�QabRTUgh3A7RgW^DGZ�©QDGMh3WYZ��yS±h�A%DGMONQFYS7RgS±NQh3UbRTW¸h3FüDGUT©ES%Ul¯°W�RgC�Ë�ZQW�RgS±CES%WYj3C}R%³_�aTPQh3FYF�cGe�W�RlRTPQUTZQa
DGPER°RgC�h�RºRgCQS�©QDGMh3W^Z�WYa°h�F¸hIRbRgW^A%S3eBDGUºSX`3S%Z�h�N�D�¯LSXUTaTS7R]³
p -Ví 40(d!�(C6�4 Iaî Q5î)Dt� ©�h�R;hI¹�D�¯Âh3Z�hIF^c�aTW^amº 0�Í�ÍFÇ�8765032 Ã Í�2 Ç Ã 0�8�ôµÆ�4�Ç��34b03? ÆYÇ�6 Å 2 u�»�� 2 � Ç
Ã È Ã ? Ã�Å 2CÍ¾Ç
	�0�8�Ç�?lÆ�È Ã 2 Ã ÆE034u25650'È Ç�4 É=Ã 4_¼ � ï Ã 8T0 Å½� 4u6¶2 ÃQ¾

º 6 Å Ã¿�¿� ¼
º Ç�ÌB2 Ã¿�¿� ¼
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ï Ã ÌVÍ Ã 2Cô Ã Í�ôYÇ�4u2dôE0 Å�É
�cÀ õ1uêöºÃMÁpº 6 Å õ1u�ö 0 Å�É ³�Â ® õ>uêöLÃ-Átº Ç�Ì�2 õ>uêöQ�
íºCES´þÕÂaTSXR°AXDGUTUbS%abNyDGZE©QaºRgD�UTPEZB² RTWYMOSlWYZBH«DGUTMhIRgW^DGZh3�yD3PER1RgUTh3A%SXaºD3H�RgCQSvNEUTDGjGUTh3M óbPQabR

�yS7H«DGUTSOaTDGMOSONQUTDGj3Ugh3M¾N�DGW^Z}RÃu)W^aSuÇBS%A%PBRgS%©�eÊ¯°CQWYF^SOÄ�_VíûA%DGUbUTSXaTN�DGZQ©QaRgD�RgCQSOabRghIRgSvóbPQabR
hIH¶RgSXU#u�S7ÇBS%AXPERgSXa%³
p -Ví 40(d!�(C6�4 Iaî Q5î I�� � Ç � 	�Ì Å 87256^Ç Å�Ä 6ËÍ=0 � èd6 Å�É=Ãçæ9ÃÊÉ 	X03?�6dÈ . Ç
	^	�Ì Å 872ì6^Ç Å Í³Ç
	v2 . Æ Ã ¼ �
¼ÆÅ¬2CôE032{6ËÍ �

Ä Ã ��� õ ¼ � ¼ ö
Ç?Ç�4O0�		Ç�4 � 034 É 0 Å 0'È . Í76ËÍ � �36 Ä'Ã�Å u 0 Å�É 0²Æ�Ì�4 ÆYÇ�4u2 ÃÊÉyÄ 0'È Ì ÃhÈ 		Ç�4 �LÀ õ>uêö �GÄ8É õ È ö 2 Ã ÈdÈ�Í²ÌVÍ³�Â ® õ1u�ö ÅL0 - 0�8;: � 034 É Í�0 Å 0'È . Í76ËÍ�Í76¶?�6dÈ�034�È . ?O0�ÆYÍ ³�Â ® õ1u�ö 2�Ç �cÀ õ1uêöQ�
¬�Sh3aTabPQMOS�RTC�hIR°¹�D�¯ëH«PEZQAXRTWYDGZQaVh3UbSvMD3ZQD3RgD3ZQS3Ã¡éËÊ ê�Ì Ä õCéyödÊ Ä õ ê ö7³

p -Ví 40(d!�(C6�4 Iaî Q5î Q�� � Ç � 	�Ì Å 87256^Ç ÅÆÄ 6ËÍ M±PQF^RTWYNQF^WYA%hIRgW�`GSQÍ 6 	 Ä õCérÎ ê ö^Á Ä õdéyö²Î Ä õ ê ö Å Ä 6ËÍ
h3©Q©QW�RgW^`3S 6 	 Ä õCé�Ï ê ö^Á Ä õCéyö�Ï Ä õ ê öQ�

i avFYDGZEj�h3alRTCQS±¹�D�¯�H«PQZQAXRTWYDGZ�W^alMODGZQD3RTDGZQSIe�RgCQSXZ�h�aTW^MNQF^S=A%h3FYAXPQF¸hIRTWYDGZ�jGW�`GS%avPEa�RgCQS
H«DGFYF^Dê¯°W^ZQj=¯{S]h3�IS%UVNQUTD3NySXUbRgW^S%aXÃ

Ä õCéÐÏ ê ömÑ Ä õCéyö�Ï Ä õ ê ö Ä õdéÒÎ ê ömÓ Ä õdéyö�Î Ä õ ê ö
p -Ví 40(d!�(C6�4 Iaî Q5î [ �
Ô ��Õ 6 Ä'Ã�Å 0 Å 0 - Í7254b0�872 ÃÊÉ 0�8721ÌE0'ÈóÍ Ã�� Ì Ã�Å 8 Ã

�hÁ�u]yIu ú u &eÖ%Ö%Ö u]{ Ö%Ö%Ö
8�Ç Å Í76 É=Ã 4 Ã�Ä'Ã 4 . Ç�8;8�ÌB4u4 Ã�Å 8 Ã Ç
	 u 6 Å � ÅlÍ%0 . uQ~�×EvEuQ~HØQvQz]z]z+vEuQ~HÙ¬� ï Ã SX`Ih3F^P�hIRgS Ä Ç Å 2dô�6ËÍ�Í Ã è
� Ì Ã�Å 8 Ã 0�Íi		Ç�ÈdÈËÇ � Í ¾

³�Â ®²Ú õ1u�öiÁ ÛÜ>Ý Ä¬É9Þ ß õ Ä¬É9Þ ß]à ú Ö%Ö%Ö Ä¬É9á õ È öbö
â
Td
G.>*O0Y?Ó���6,1,1�-?Ó���¬210RFH0R2>0Ó
8?R0',ã=�
Pä¬=L4���
������%,)�-,'åI.>*��M,+?R=�
8:F�K.1�M=�
·�M,W@	
O=L45
·�I,W:F�-,�.>21�M;O7%.^�KX	�K.C����æÃ0D78,10e.>*O0?R=I2>210�?)./.10'213G,l*O0'210"�
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< Ã 2 ¯ ú v]z]z]zlv'¯)ç - Ã 2dô Ã Í729032 Ã ? Ã�Å 2dÍ Æ�4 Ã 8 ÃÊÉ 6 Å � u 6 Å � � ®aô Ã�Å
�LÀ Ú õ1u�ö^Á çÜÝ

è ú
³�Â ®²Ú õ�¯ Ý ö

�Aé �5Õ 6 Ä'Ã�Å 2Cô Ã Í Ã 2kÇ
	�0�8721ÌE0'È Ãçæ9Ã 8�Ì�2ì6^Ç Å Í Ã�� Ì Ã�Å 8 Ã Í�ê �XÃñÉ=ÃCò�ÅóÃ 2dô Ã SuÇQhIAXR�hIZ�h3F^c�abWYa
MD�©QPQF^D Ä 0�Í

³�Â ® Ãçæ 0�872 õ>uêö^Á ÜÚ
ëQì ³�Â ®²Ú õ>uêö
�)í � ï Ãr� 4u6¶2 ÃPî Ú
ëQì Ä õ1�êö 2 Ç É=Ã�Å Ç�2 Ã 2dô ÃD� Ç � 0 Å 0'È . Í76ËÍv0�Í�Í76ï� Å 6 Å � �LÀ 0 Å�É ³�Â ® Í Ã 2dÍv2 Ç

Ã 0�8�ô;Í729032 Ã ? Ã�Å 2 -%. 2 0�:�6 Å �±2dô Ã 4 Ã Í�Ì9È 2XÇ
	�2dô Ã�Ãçæ 0�872¬0 Å 0'È . Í76ËÍl? Ç É Ì9ÈËÇ Ä 		Ç�4�2dôE0320Í72 032 Ã ? Ã�Å 2 �
flg $Y/ji0: - Iaî Q5î K$ð Ã 2)ÌB4 Å 6 Å ��2�Ç�2dô Ã Æ�4�Ç��34b03? Ç
	 Ãçæ 03?lÆ�È Ã é � é �òñ � 6 	 �XÃ 0�Í�Í�Ì�? Ã 2CôE032�2Cô Ã 2 � Ç
Í Ã�� Ì Ã�Å 8 Ã Í õ>u]y]v'¯ ú vc° & vc± Í ö 0 Å�É õ>u]y%v�¯ ú v�° & vc± Í v�¯)ó%vc°²ô]vc±8õuö 034 Ã 2Cô Ã Ç Å È . 2 � Ç�0�872)ÌE0'È Ãçæ9Ã 8�Ì�2ì6^Ç Å
Í Ã�� Ì Ã�Å 8 Ã Í � 2dô Ã�ÅÆ�XÃ_� Ç�Ì9È É Í%0 . 2dôE032�6 Å 2Cô ÃlÃçæ 0�872 � Ç � 0 Å 0'È . Í76ËÍ°? Ç É Ì=ÈËÇ Äe� �cÀ õò¯bö^Á Ä¬É õ È ö[Ï
ÄOö õ Ä%÷ õ ÄOø õ Ä¬É õ È öTöböTö6�

i Z 0�ÆVÆ�4�Ç æ 6¶?O032 ÃhÉ 03290 � Ç � 0 Å 0'È . Í76ËÍ A]h3Z���S°A%DGMONQPERTS%©�jGW^`3S%Zhv©QWYUbS%AXRTWYDGZ�õ¶¯LSVA%D3ZQaTW^©QS%U
��h3A;�f¯1hIUT©÷h3ZQ©ÁH«DGUb¯Lh3Ub© ¹�D�¯'h3Z�hIF^c�aTSXa;ö7e1h�MOS%UTj3S�D3NySXUghIRTDGU�õ«S3³ jQ³¼óbDGW^Z W^Zùh¼F¸hIRbRgW^A%S�öueLh
¹�D�¯ H«PQZQA7RgWYD3Z e1h¼NQF¸h3PEaTWY�EFYS�jGUTh3NQC h3ZQ©¨hIZùS%F^S%MOS%ZfROD3HlRTCQS�©QDGMh3WYZ¥H«DGU�RgCES�a®R;h3U®R)ZQD�©QS
WYZ"RTCQS�jGUTh3NQC ³�íºCQS�AXDGMONQPER;h�RgWYD3Z"NQUbDBAXS%S%©Ea��}c"SX`Ih3F^P�hIRgW^ZQj�RTCQS)ËEÇBSX©ÁN�DGW^Z}R=D3HºRgCES)¹�D�¯
H«PQZQAXRTWYDGZ�D�`GS%URgCQSOjGUTh3NQC ³ ¬÷CES%Z"RTCQS)MOS%UbjGS�DGNySXUghIRTDGU�WYa1óbDGWYZ¼DGU�MOS%SXR%e�¯{S)©QSXZQD3RTSORTCQWYa
h3NQNQUbD�ÇBW^M)hIRTWYDGZ)�}c3erUTS%abNySXAXRTW^`GSXF^c3eQËEÇ�ùÊõ Ä vIÏKö1DGU1ËBÇ�ùKõ Ä v6ÎÊöu³
p -Ví 40(d!�(C6�4 Iaî Q5î o�� aTDGMOS7² N�hIRTC 0 Å 0'È . Í76ËÍ�6ËÍ0 É 03290 � Ç � 0 Å 0'È . Í76ËÍ º Í�Ì�8�ô�2CôE032e		Ç�4O0 Å .uÃ»ú� 0 Å�É 0 Å . Ãçæ9Ã 8�ÌB256^Ç Å Í Ã�� Ì Ã�Å 8 Ã � Ã�Å�É 6 Å � � 6¶2Cô u � º 6 Å õ>uêödÊû³�Â ®²Ú õ>uêö6� � Å hIFYF�² N�hIRTCQa
0 Å 0'È . Í76ËÍ±6ËÍ0 É 03290 � Ç � 0 Å 0'È . Í76ËÍ º Í�Ì�8�ô�2dôE032 | u�»5��z | Ãçæ9Ã 8�ÌB256^Ç Å Í Ã�� Ì Ã�Å 8 Ã Í � Ã�Å�É 6 Å �
� 6¶2Cô u � º 6 Å õ>uêömü�³�Â ®�Ú õ1uêöQ�
´ H�RgCES�hI�QabRTUgh3A7RgWYD3Z©QD3M)h3W^Z�WYa¬h�NyD�¯{S%UbaTSXR%eEh�aTD3MSu²dN�hIRTCQa�h3Z�h3F�c�aTWYaKMh]c�DGMOW^RKZED�SXFYS%MOS%ZfRTa%ø
h3Z
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�RgCQSA%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�_Víõ>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^RDG�BR;h3W^ZQS%©��fc�SX`Ih3F^P�hIRgW^ZQj�RgCESOËEÇBSX©
NyDGW^ZfR°D3H Ä D�`GSXUVRTCQS�jGUghINQC ³

flg $Y/ji0: - Iaî Q5î)D�e£ï Ã 8�Ç Å Í76 É=Ã 4V2dô Ã Ãçæ 03?lÆ�È Ã Ç
	°4 Ã 0�8�ô�6 Å � É=ÃCò�Å 6¶2ì6^Ç Å Í � Ç?Ç�4º4 Ã 0�8�ô�6 Å � É=Ã 	�è
6 Å 6¶2ì6^Ç Å Í � 2Cô Ã 8 ÆYÇ±6ËÍ�2Cô Ã ÆYÇ �XÃ 4�Í Ã 2�Ç
	l2dô Ã Í Ã 2XÇ
	�ÆE036¶4�Í õ¶`3hIUTW¸hI�QFYSIe�NEUTDGjGUTh3M�NyD3WYZfRuö6� ®aô�6ËÍl6ËÍ
0h		Ç�4 � 034 É 0 Å 0'È . Í76ËÍ � 0 Å�É 2dô Ã ? Ã 41� Ã Ç�Æ Ã 4b032 Ç�4�6ËÍ³Ì Å 6^Ç Å � ®aô Ã � Ç � 	�Ì Å 87256^Ç Å�Äe� Ç Å 0 É=Ã 	�è
6 Å 6¶2ì6^Ç Å Í729032 Ã ? Ã�Å 2�� u�Ã9é½Á Ä 0'È Ì Ã! c� 0 ÉVÉ Í õdéevEuêö 2�Ç �LÀ õ>uêö � 0 Å�É 4 Ã ? Ç Ä'Ã Í�0 Å . Ç�2Cô Ã 4 ÆE036¶4�Í
8�Ç Å 2 036 Å 6 Å � é 	u4�Ç�? �cÀ õ1u�ö6� ®aô Ã 6 Å 6¶2ì650'È{0�ÆVÆ�4�Ç æ 6¶?O032ì6^Ç Å 0�Í�Í76ï� Å Í2 Ç�0'ÈdÈ Å Ç É=Ã ÍO2dô ÃñÃ ?lÆ�2 .
Í Ã 2�Å=2Cô�6ËÍ�6ËÍ
8�Ç�4u4 Ã 872032�2Cô Ã Í72 034u2 Å Ç É=Ã Í76 Å 8 Ã Å Ç É=ÃCò�Å 6¶256^Ç Å Í)4 Ã 0�8�ô½6¶2 � � Å 2dô�6ËÍ
8T0�Í ÃL�r�XÃ
� 0 Å 212�Ç�8�Ç�?lÆ�ÌB2 Ã 0 Å 0�ÆVÆ�4�Ç æ 6¶?O03256^Ç Å Ç
	±4 Ã 0�8�ô�6 Å � É=ÃCò�Å 6¶2ì6^Ç Å Í Í�Ì�8�ô�2dôE032 Ã�Ä'Ã 4 . É=ÃCò�Å 6¶2ì6^Ç Å
2CôE0325ÆYÇ�2 Ã�Å 25650'ÈdÈ . 4 Ã 0�8�ô Ã Í0µÆYÇ�6 Å 2#"½6ËÍ6 Å 2Cô Ã Í Ã 2 �LÀ õ " öQ�
Ð¶Ñ%$ 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¯{SNQUTD�`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�:âWYa1RgCESW^ZQW^RTW¸h3Fr`Ih3FYPES3³ÊíºCQSXZ e
ËEÇfùKõ Ä v6ÏÊöiÁ F^H«N>õ%�Êö^Á;: Ï<�1õ%:ö�Ï�� & õ�:�ö Ö%Ö%Ö
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¬"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%ZfRRgCQS=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
íºCESNEUTD�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 aTabPQMOSRTC�hIR�Äv_�í Û à ú õ>uêöiÁ î - ë�/10%24365 ÙE × 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�RTCQSNySXZ�PEF^RgW^M)h�RgS�ZQD�©QS`�W^aTW^RTS%©�WYa�hNQUbS%©QSXA%SXaTaTD3U
D3HYuf³¬�>S7RVU,õWÅNQUbS%©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 ÙE × 7 ù98 Äv_Ví - õ>uêö�Ï Ü~ ë6Y Ä¬É GI Ü- ë�/10%2F3Z5 ÙE × 7 ù98 Äv_�í - õ } ö OQ
@�WYZQAXS¯{S=hIUTS�WYZfRgSXUTSXabRgSX©�WYZ�W^ZEH«DGUTMhIRTWYDGZ�h�RhuGe î - ë�/10%24365 ÙE × 7 ù98 Äv_�í - õ>uêö1WYa°D3H�RgCQSvH«DGUbM

Ä¬É õ È ö7eEH«D3UºaTDGMOS�S%FYSXMSXZfR È D3HüRgCQSh3�Qa®RgUTh3AXRTWYDGZ�©QDGMh3W^Z ³ ¬�S�h3UTSvRgC}PQaVA%D3MNQPBRgWYZEj

Ä¬É õ È öeÏ Ü~ ë6Y Ä¬É�GI Ü- ë�/10%2F3Z5 ÙE × 7 ù98 Äv_Ví - õ } öPOQ Á Ä¬ÉHGIeÈ Ï Ü ~ Ü- ë�/10%24365 ÙE × 7 ù98 Ä�_Ví - õ } öOQ
¯°CQS%UbSRTCQS�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%©QPQAXSRTC�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 ÙE × 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 ÙE × Äv_�í - õ } öiÁ Ü- ë�/10%2F3Z5 ÙE × 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 ÙE × 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�40kÍFÇ�? Ã èËÆE032Cô�0 Å 0'È . Í76ËÍ � 0 Æ�È�0'ÌVÍ76 - È Ã Í Ã 2
Ç
	 Ãçæ9Ã 8�ÌB256^Ç Å Í � � 0 Å�É 0 � Ç � 0 Å 0'È . Í76ËÍ º �e�XÃ Í%0 . 2CôE032 º aTDGPEZQ©QF^c=h3NQNEUTD]ÇBWYMhIRgSXa 2dô Ã�Ãçæ 0�872
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�hIRWYaXe�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 40�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%aWYZ¼RgCQS
FYW^RTS%UThIRgPQUbS�h3UTS�RgCES�µb��S%a®RlD3ZQS�A%h3Z
©EDG·)jGW�`GSXZ�RgCES�PQabP�h3F�©�hIRghI¹�D�¯�h3abaTPQMONERTWYDGZQaXe�`BW^È3³LRTC�hIR
SX`GSXUbc�S%©Qj3SW^Z¼RTCQSAXDGZfRgUbDGF�²9¹�D�¯ jGUTh3NQC"W^avR;h3�IS%Z½DGZ¼aTD3MSOS7ÇBS%AXPERgW^DGZ"abS%ª}PQSXZQA%SI³ ¬�SOH«D3U®²
M)h3F^WYÈXSlRgCQW^aºA%DGZEA%S%NBR�W^Z�RgCQSvH«DGF^FYD�¯°WYZQj=©QSXË�ZEW^RgW^DGZ ³
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p -Ví 40(d!�(C6�4 Iaî Q5î)DV[$� Å 0�ÆVÆ�4�Ç æ 6¶?O03256^Ç Å º Ç
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Ü>Ý Ä õ1� Ý � { ß ö�� "
íºCEWYa�MS%h3ZQa�RgC�h�R�W�H=¯{S�AXF¸h3W^M RTC�hIR�u�C�h3a�NQUbDGNySXUbRdc " e�RgCQSXZÂRgCES%UTS¼WYa�hÀaTS7R[c�D3H

NQF¸h3PEaTWY�EFYSS7ÇBS%AXPERgW^DGZQa�AXDGZfR;h3W^ZQWYZQjÆuGe�aTPEA;C�RgC�hIR�R;h3�}W^ZQj)RgCES=MOS%UTj3S=D3HKRTCQS=UbS%aTPEF^RvDG�BR;h3W^ZQS%©
�}c±SX`Ih3FYPQhIRgW^ZQj Ä DGZ�S]h3A;C�¯_»�cùjGW^`3S%a�h3Z�S%F^S%MOS%ZfR�h3��D�`GS " ³ÊíºCQW^aK©QD�S%a¬ZQD3R¬MOS]h3Z�RTC�hIR�h3Zfc
D3HrRgCQSXaTS°NQF¸hIPQaTW^�QFYS{S7ÇBS%AXPERgW^DGZQa�h3AXRTP�h3F^F^cjGSXR$R;h3�IS%ZODGZ�aTDGMOS°h3A7RgP�h3FBS7ÇBS%AXPERgW^DGZ=Æ=W^H�¯{SV�}ZQS7¯
RgC�hIR�¯{S�¯LDGPEFY©¼C�h]`GSOS7ÇEh3AXR�WYZBH«DGUTMhIRgW^DGZ ³íºWYjGCfRTZQS%aba�aTh�c�a�RgC�h�RRTCQS�DGZQF�c�WYMONQUbS%A%W^aTW^DGZ�WYZ
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±³²�¤qÉ�¤'¶1ª?§�ª?´G«1·#n.É<¶¬Ä�ª�«1±$°�¤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?¤
¯3¿?¨�¤�· «�¯A|�~{§©,¤BÁ�¿?§e¾1¶�¨©¤BªC±y±³«G±³²?¤<¯3¤B¹¿?¨�±,«¬¾�¤�¯�¶1¨©¨:Ç�¨Â¶1¿?¹§©°?¨�¤V3¤BÁ�¿?¤�ª?®B¤�BÆ\±³²�¿?,´�§�¾Å§©ª�´A°�«1±³²
3«�¿?ª · ª?¤B¹f¶1ª · ±3§©´�²C±³ª�¤B3 ¸
½ ý?�ßþ�ý�üo¾¥ý[��ü
ÿåþ�þ�ý?¾�¿�þ L7§©´1¿?¯3¤ ´�¸ed 3²?«¬¦Y�±3²À¶�±[±³²?¤s¨�§�·¸±³§�ª?´Q¦µ¤,²À¶'¾1¤$3²�«�¦YªÖ3«V·�¶1¯Y§©Yª?«1±
±³§©´1²�± ¸ ÓÏ²?¤�´�¤Bª�¤B¯³¶Î±³§©«1ª<«1· ç ¯3èy§©\§�ª?¤�¾Å§�±³¶1°?¨�¤1ö�Ç�«�¹3§�°?¨©¤Y3¤�Á�¿?¤Bª?®�¤BY¶1¯¹¤ ç B 2�¯ h è?Æ ç B ¯42 h è?Æ
ç B ¯ h 2 è?Æ çT¯ B 2 h è?Æ çY¯ B h 2 è?Æ�¶1ª ·¥çT¯ h B 2 è?×C§�ª�¤'¶1®È²<«�ª?¤1ÆÅ¶ ç ´�¤�ª<¯¹ès«»®�®B¿?¯¹ ¸\ù «¬¦µ¤�¾1¤B¯BÆ
±³²?¤sÇ�«�3¹§©°?¨eÄ�Þà®B«�ª�®B¿?¯¹¯3¤BªC± ç ¼�§©¨�¨ñ¯¹è�§�ªC±³¤B¯I¾�¤�ª?¤B�¶1ª · ¶1¨�¦6¶'Ä»Y¼�§©¨�¨©4¯ ¸

kill r kill r

gen r gen r

OUT={}

IN={}

OUT={}

IN={}

IN={}

OUT={}

IN={}

OUT={}

IN={}

A

B

C

D

L7§©´�¿�¯3¤ ´�¸ed ö k Í�¶1É�Ç?¨©¤s3²�«�¦Y§�ª?´�±³²À¶Î±�«1¿?¯Ï¨©§e·¸±³§©ª�´Q§©Ïª?«�±Ï±³§©´1²�±Y«1ªA¶�¨©¨eÞàÇÀ¶�±3²?
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Á�ÂÄÃ�ÂtÅ ÆÈÇtÉ�Ê�Ë!ÌzÍ�ÎÏÎ�ÐHÑ�Ò»Ó�ÇÄËÏÔ�Í�Õ�Ë�Ñ�Ò�ÖF×�×�Ø4ÙzÖ�Ë!ÊzÎªÖFÌzÖF×¥Ú'ÎÏÍ�Î
½ §e¾�¤Bª�±3²À¶�±Y«�¿?¯Ï´1¤Bª?¤�¯³¶1¨;¨�§�·¸±³§�ª?´,· «1¯Y¶1¨©¨ ÞÊÇÀ¶�±3²?4¶�ªÀ¶1¨�ÄÅ¹§©Ï§©6ª?«1±Ï±³§�´�²C±'Æ�¦µ¤^¦Y§©¹²G±3«�¿�3¤sÉ<«1¯3¤
3«�Ç?²�§©¹±3§©®B¶�±³¤ · ¯¹¿?¨©¤�s±3«A¤�ª?3¿�¯3¤<±3§©´�²C±3ª?¤B¹ ¸�E «1±³¤V±³²?¶�±s¦6¤<¶1¨©¯¹¤'¶ · ÄN²À¶'¾�¤�Ç?¯3«¬¾1¤Bª¥±3²À¶�±y«�¿?¯
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
±³§©´1²�±3ª?¤B¹ ¸

ÔÊªË±3²?§©Q¹¤B®-±³§©«1ª)Æ:¦6¤�¦Y§©¨�¨6¶�33¿�É<¤9±3²À¶�±Q±3²?¤L¶1°?I±³¯³¶�®�±³§�«�ª · «�É<¶1§�ª¥§©Q¶{Ç�«¬¦µ¤B¯3¹¤�±BÆ4¶1ª ·
±³²À¶�±�±3²?¤NÃÀ«¬¦ · ¿�ª?®�±3§©«�ª?L¶�¯3¤�3§�É<Ç?¨�¤1×fõ1ó-ë$-'íNî - ð ´�¤�ª�ë$-'í-Æ�¶1ª · òCóBë9-'íNî -yïQ¼�§©¨�¨ßë9-'í ¸
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 ¸
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c g



·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
¦6¤y²À¶'¾�¤ i ¯¹¤B¨©¶�±³§�«�ª? ¸ ÓÏ²?¤^· «�¨©¨�«�¦Y§�ª?´Q¯¹¿?¨©¤�Y¦Y§�¨©¨�¿?3¤$Ñ^Ò�Ó6Þ m Ñ ¯ B m Æå¶1¨�°�¤�§�±6§©ª · §�¯3¤�®�±³¨eÄ ¸

Ô E ë�³íwî wNPOmQYSPU?WTX[Z\X$] Ñ^Ò[Óyë�^Êí;ð5xNar ó Ñ^Ò�Óyë�^àí
ïzxNþiþj ó ¼�§©¨©¨�ë?^Êí
ðGÔ E ��ëßì�í
Ñ^Ò�Óyë�³í î Ô E ëßì�í;ïÏ¼�§©¨©¨%ë%ìÎí;ðG´�¤Bª
ë Èí

ÓÏ²�¤[®B¶1¨©®�¿?¨Â¶Î±³§©«1ª,«1·�Ô E � ëßì�í�§©�3«�É�¤�¦Y²?¶�±:±³¯¹§©®È¼CÄ$±3« · ¤B¹®B¯¹§©°�¤ ¸ l ¤B®B¶1¨©¨Å±³²À¶�±7¦6¤Ïª?¤�¤ · «�ª?¨eÄ
®B«�ª?¹§ · ¤�¯^¤B¨�¤BÉ�¤BªC±³®·�¦Y²?§�®È²�¶�¯3¤�¼�§©¨�¨©¤ · «�ª�É<«�¯¹¤$±³²?¶1ª�«�ª?¤Q±³²�¯3¤'¶ ·Õ¸ m ¤�±s¿�y3¶'ÄÖ±³²?¶�±�·�§©
¼Å§�¨©¨�¤ · ¶�±µ¨©¤'¶�¹±\±Ê¦Y§©®�¤ ¸ B ªCÄV±³²�¯3¤'¶ · 6§�ª�¦Y²?§�®È²�·9§�\ª?«1±µ¼Å§�¨©¨�¤ · ®'¶1ª�ª?«1±µ§©ª�ÃÀ¿�¤Bª?®�¤�¦Y²?¤-±³²?¤�¯6«�¯
ª?«1±�·$¹²?«�¿?¨ · ¶1Ç?Ç�¤'¶�¯�¶Î±:ì�ö
¼�§©¨©¨�)«1·�·$¶1¯¹¤µ§�ª�±3¤B¯¹¨©¤'¶'¾1¤ · ¦Y§e±³²,¶1ªCÄyÇ�«1±3¤BªC±³§©¶1¨C´�¤�ª$§©ªy®B«1ª?®B¿?¯¹¯3¤�ª�±
±³²?¯¹¤'¶ · �×�«1ª?¨�Äq´�¤Bª?[±³²À¶Î±�¶�¯3¤s«�¯ · ¤B¯3¤ · ¦Y§e±³²G¯3¤B¹Ç�¤�®�±[±³«V±³²?¤y¼�§©¨�¨)®'¶1ªAÇ?¯3«1ÇÀ¶1´C¶�±3¤^±³«V±³²?¤ i�¸
/¥¤�¦Y§©¨�¨º±³¶1¼1¤G¶1ªj§�ª�±3¤B¯¹3¤B®-±³§�«�ªj«�ª ÑsÒ[Ó6Þ m Ñ ¯ B m 3¤�±3BÆµ3«�§�±�§��§©ªË«�¿�¯�§©ªC±³¤�¯3¤BI±V±³«�«�ª?¨eÄ
§©ª?®�¨©¿ · ¤�±3²?¤<±3²?¯3¤B¶ · s¦Y²?§©®È²�²?¶¬¾1¤q¼�§©¨�¨©�×�«1±3²?¤B¯s±³²�¯3¤'¶ · $®B¶1ª¥«�ª�¨�Ä · §�¨©¿�±3¤�±³²?¤�§©ª�· «1¯3É<¶�±³§�«�ª
®B«�¨�¨©¤B®-±³¤ · ÆÀ¶1ª · ±³²�¤�ÄL¶1¯¹¤sª?«1±Y¯3¤�Á�¿?§©¯¹¤ · · «�¯Ï3«�¿�ª · ª?¤�3 ¸

/�¤^®'¶�ª9±³²?§�ª?¼q¶�°�«�¿»±4±³²?¤�®'¶1¨�®B¿?¨©¶�±³§�«�ªq«1·�Ô E � ëßì�í\±3²?§©6¦6¶'Ä ¸ LÀ«�¯4¤B¶1®È²ð·L§©ªq±3²?¤ · «�É<¶1§©ªñÆ
¦6¤N®�«�ª?3§ · ¤B¯9±3²?¤NÉ<¶ÎÍ»§©É<¶1¨Y3¤�±ö�«1·sI±È¶�±3¤BÉ�¤BªC±³�Æ�¦Y²?¤�¯3¤3^¬ò ö§1 ë�^ i ìÎí�� ëe· ò
ù B ä Þ¥û^Ô m
m ë?^Êí¹í ¸ /¥¤s¶�33¤�¯¹±�· òÖÔ E � ë%ìÎí4§eã,·)ò	� ü Ñ^Ò�Ó6Þ m Ñ ¯ B m ë?^Êí ¸

/�¤�²À¯¹¹±63²?«¬¦é±³²À¶Î±Ï¶�±4¶ i ª?« · ¤1ÆÅ±³²?¤�§©ªC±³¤�¯3¹¤B®�±3§©«�ªq«1·;±³²?¤fÑ^Ò�Ó6Þ m Ñ ¯ B m ¹¤�±³µ±³«Q´�§e¾�¤
Ô E
� §©Ï3«1¿?ª ·Õ¸ ÓÏ²?¤BªL¦µ¤,¹²?«¬¦X±³²À¶Î±Y«�¿?¯Y«¬¾�¤B¯3¶1¨©¨ñÔ E ¹¤�±3�¶1¯¹¤f±³§�´�²C± ¸
��� ÿå=:ÿ��'ý þ¬ý�ÿ�ü����V����� � ���4	 ��7��� � ë%ì�í � � �¸���4�Si ��� ��� 	 ���4� 	�� ��� 	 �f� � ��� � <
��� ÿ)ÿ�� ¸ m ¤-±�· ò{Ô E�� ë%ì�í ¸ ÓÏ²?¤BªG¦6¤y²À¶'¾�¤$¶�Éq¶ÎÍ»§�Éq¶1¨�3¤-±�ö��y· «�¯Ï¦Y²?§�®È²@·)ò ù B ä Þ¥û^Ô m
m ë�^àí-Æ
¶1ª · ·�§©Q§�ª�±³²?¤AÑ^Ò�Ó6Þ m Ñ ¯ B m 3¤-±�«1·[¤'¶1®È²�¤B¨�¤BÉ�¤BªC±V«1·'ö�� ¸ ÓÏ²?§©�§��¤Bª?«�¿�´�²Ë±³«�¤Bª?¹¿?¯3¤
±³²À¶�±�· · ¤R²Àª?§e±³¤�¨�Ä�²�«�¨ · Q¶�±<ì�öq«�ªj¤'¶�®È²�±3²?¯3¤B¶ · ¦Y²?¤B¯¹¤ó·�Ç�«1±³¤�ªC±³§Â¶�¨©¨�Ä�´1«1±�¼�§©¨�¨©¤ · Æ:§�±�´�¤-±³
¯3¤B´1¤Bª?¤�¯³¶�±3¤ ·Õ¸µù ¤�ª?®B¤}·G®B¤B¯I±È¶1§�ª?¨�Äq²?«�¨ · Y¶�±�ì ¸
��� ÿå=:ÿ��'ý þ¬ý�ÿ�ü����V����� � � �# 6 �� !� � �Y� �� ëßì�í � � � �ð�46 � � 	 7����� � 6,���Ä�4� ���,� �!�¸�ð� 	 �$�Li  6 �Y��� �� � �È� � 6È�m<

c �



��� 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?¤
±³²?¯¹¤'¶ · [§©ªö�� 5 ±³²?¶�±[§©BÆ�«�ªG¦Y²�§©®È²G¼Å§�¨©¨�4«1·�·Ö«Å®B®�¿?¯ 5 ®�«�¿?¨ · ¯¹¤B´�¤�ª?¤B¯3¶�±³¤�·;Æå¶1[¶1ªG«�¯ · ¤B¯¹§©ª?´
§©Ïª?¤�¤ · ¤ · °�¤�±Ê¦µ¤B¤BªA±³²?¤s¼�§©¨�¨)¶1ª · ±³²�¤y¯¹¤B´�¤�ª?¤B¯3¶�±³§�«�ª ¸

/é²�¤Bª�®B«�ª�3§ · ¤B¯3§�ª?´�§©ª · §�¾Å§ · ¿À¶1¨;±³²?¯¹¤'¶ · BÆ)¦µ¤�¼�ª?«¬¦�±³²À¶Î±f±³²?¤$¯3¤B¹¿?¨�±f«1·º3¤BÁ�¿?¤�ªC±³§Â¶�¨7ÃÀ«¬¦
¶1ªÀ¶1¨eÄ»¹§©µ§©6¹¿Ï¼�®B§�¤BªC±'Æå¶16¨©«�ª?´$¶16¦µ¤^§©ªC±³¤�¯3¹¤B®�±Ï±3²?¤f¯¹¤B3¿�¨�±4«¬¾1¤B¯Y¶1¨�¨�±3²?¯3¤B¶ · Ï¼�§©¨�¨©§©ª�´}· ¸ ÓÏ²?§©
¶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¨©§©¤�¯ ¸

/�¤ · § · ª?«1±6´�§�¾1¤^¶1ª9¤-ãñ¤�®�±3§�¾�¤f¶1¨©´�«1¯3§�±3²?Ép· «�¯µ®B«�É�Ç?¿�±3§©ª?´,Ô E � 3¤-±³�×?«�°C¾Å§©«�¿?¹¨�Ä1Æ�§�±µ§©µª?«1±
Ç?¯³¶1®-±³§�®'¶1¨:±³«A§�±3¤B¯³¶Î±³¤�«�¾1¤B¯$¶1¨©¨:¤�¨©¤BÉ�¤BªC±3$«1·4±3²?¤<¶1°?¹±3¯³¶1®-±³§�«�ª · «1Éq¶1§�ª ¸ ÓÏ²?¤q®'¶1¨�®B¿?¨©¶�±³§�«�ª�§©
¶1®�±3¿À¶1¨©¨eÄGÁÅ¿�§�±³¤�¤B¶1¹ÄA· «�¯^¶9ª?« · ¤Q¦Y²?§�®È²�²À¶1^«�ª?¨eÄA±Ê¦µ« i Ç?¯3¤ · ¤B®�¤B3¹«�¯32^Y¶1ª · °À×;¦µ¤�ª?¤B¤ ·
«�ª?¨�Äq®B«�É�Ç?¿�±3¤

Ô E ��ëßì�íÝî ë%ÑsÒ[Ó6Þ m Ñ ¯ B m ë�^àí¨¹{Ñ^Ò�Ó6Þ m Ñ ¯ B m ë±°Åí3í
¹Xë ù B ä Þ¥û^Ô m
m ë�^Êí¨¹ ù B ä Þ¥û^Ô m
m ëV°Åí3í

l ¤�®'¶1¨�¨å±3²À¶�±º¦6¤�ª?¤B¤ · ±³«,±³¶1¼1¤[±³²?¤�¨Â¶1¯¹´�¤BI±6¹¿?°?¹¤�±�ö���· «�¯\¦Y²?§©®È² ù B ä Þßû^Ô m�m ²?«1¨ · �×Å· ¿?¯I±³²?¤�¯IÞ
É<«�¯¹¤1Æ�±3²?¤Y§©ªC±³¤�¯33¤�®�±3§©«�ªV§©:«1ª?¨�Ä,¯3¤�¨©¤�¾�¶1ªC±\¦Y²?¤�ª�¦µ¤[¶1¯3¤Y®B«1ª?3§ · ¤B¯¹§©ª?´^É�«�¯3¤4±3²À¶1ªV«�ª?¤Ï±3²?¯3¤B¶ ·Õ¸
ù ¤Bª�®B¤9±³²�¤93¿?°�3¤�±3V§©ª�Á�¿?¤�¹±³§�«�ªjÉQ¿?I±�®B«�ª�3§©I±�«1·Y°�«1±³² i Ç�¯3¤ · ¤B®B¤�3¹«�¯3�Æ�^^¶1ª · ° ¸ Ôà±Q§©
±³²�¿?�¹¿Ï¼�®B§�¤BªC±�±3«�±³¶1¼1¤s±³²�¤,§�ª�±3¤B¯¹3¤B®-±³§�«�ªA«�·7±³²�¤ ù B ä ÞßûsÔ m
m ¹¤�±3�±³«ó²Àª · ±³²?¤}·G¦Y²?§©®È²Ö¶1¯3¤
®B«¬¾�¤�¯3¤ · °CÄ�°�«1±³²�±³²?¯¹¤'¶ · �×»· «�¯\±³²�¤B3¤�·;Æ�¦6¤�§©ªC±³¤�¯33¤�®�±µ±³²?¤�¶1Ç?Ç?¯¹«�Ç?¯3§©¶�±³¤�Ñ^Ò�Ó6Þ m Ñ ¯ B m 3¤�±3 ¸

Ôà·»±³²?¤�¯3¤µ¶1¯3¤\É�«�¯3¤S±3²À¶1ªs±Ê¦6« i Ç?¯¹¤ · ¤�®B¤�33«1¯3�· «1¯�¶Y¹±³¶�±³¤�É<¤�ªC±Sì�Æ�¦6¤ºÉQ¿?I±
±³²?¤�ª$®B«1ª?3§ · ¤B¯
¶1¨©¨Å3¿?°�3¤�±3Kö,«�·À±³²?¤4¹¤�±:«�· i Ç?¯3¤ · ¤B®�¤B3¹«�¯3��Ö¦Y§�±3²�¶�±S¨�¤'¶1I±7±Ê¦µ«sÉ<¤�ÉQ°�¤�¯3 ¸ Ó�«f¤Bª?¹¿?¯3¤4±3²À¶�±
±³²?¤�3¤y¶1¯3¤f±3²?¤^¨Â¶�¯3´�¤�¹±ÏÇ�«�3¹§©°?¨�¤f3¿�°?3¤-±³BÆÀ¦µ¤sÉQ¿?¹±4®È²?¤B®È¼9±3²À¶�± ù B ä Þ¥û^Ô m
m «1·S¶�¨©¨�É<¤�ÉQ°�¤�¯3
«1·oöq§©µ±³¯3¿�¤1Æ?Ä�¤-± ù B ä Þ¥û^Ô m
m «1·�¶1¨�¨ñª?«1ª?É<¤�ÉQ°�¤B¯3Ï«�· ö�§©4·�¶�¨©3¤ ¸ Ôà·�±³²?§�Ï²?«�¨ · BÆ»¦µ¤^±È¶1¼�¤^±³²?¤
§©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
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¶�±�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�« · «$¹«?ÆC¦6¤�¯3¤�¿?3¤[±³²?¤'ömõY3¤-±³µ§©ªC±³¯¹« · ¿�®B¤ ·
· «�¯�¶1¨©¨ ÞÊÇÀ¶�±3²?�¶1ª?¶1¨�ÄÅ3§�V§©ª�3¤B®-±³§�«�ª ´a¸ ¹ ¸ed Æº¦Y²?§©®È²�±³¯³¶�®È¼Ë3¤�±3q«1·�¹±³¶�±³¤�É<¤�ªC±³q°�¤B¨�«�ª?´�§�ª?´{±³«
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¶1ª?¶1¨�ÄÅ3¤��§�Y¹±³§�¨©¨)Á�¿?§e±³¤s®B«1É<Ç?¨�§©®B¶�±³¤ · Æå¶1ª · ¦6¤· «<ª�«1±Ï±³¯¹¤'¶�±Ï±3²?§©Y3§e±³¿À¶Î±³§©«1ª�§©ª9±³²�§©Ï¦6«1¯3¼ ¸
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ÓÏ²?¤s®B¨Â¶�§©É ±³²À¶�±Ï¦µ¤sÉq¶�¼1¤^§©ª�±3²?§©4¦µ«�¯3¼q§©6±3²À¶�±Y§�±4§©4·�¶1§�¯3¨�Ä�I±³¯³¶�§©´�²C±3· «1¯¹¦6¶1¯ · ±³«V®�«�ª?3§ · ¤B¯Y¶
¹±È¶�ª · ¶1¯ · 3¤�Á�¿?¤BªC±³§©¶1¨åÇ?¯3«1´�¯³¶1É ¶1ªÀ¶1¨eÄÅ3§©º¶1ª · Ç?¯¹«¬¾»§ · ¤Ï±³²?¤[®B«1¯3¯3¤�3Ç�«�ª · §�ª?´y¶1ªÀ¶1¨eÄÅ3§©:· «�¯:®�«�ª»Þ
®B¿?¯¹¯3¤BªC±ÏÇ�¯3«�´�¯3¶1É� ¸ ÓÏ²?§�µ¦Y§�¨©¨åª?«¬¦Û°�¤ · ¤BÉ�«�ª?I±³¯³¶Î±³¤ · öS¦6¤f¨�§�·¸±º3¤-¾�¤�¯³¶1¨)¹¤BÁ�¿?¤�ª�±3§Â¶1¨ñ¶1ªÀ¶1¨eÄÅ3¤B
±³«�±³²?¤s®�«�ª?®B¿�¯3¯3¤�ªC±�®B¶13¤ ¸
tLF¬Ø vXW,O$`'ÙBOZYNÙB] ]�xA_NP:]^bSbS`�T<ZNb

B I±È¶1ª · ¶1¯ · Ç�¯3«�´�¯3¶1É «�Ç�±3§©É�§PvB¶�±³§�«�ªf§©�®B«1É<É�«�ªy3¿?°�¤-Í»Ç?¯¹¤B3¹§©«�ª�¤�¨©§�É<§�ªÀ¶�±³§�«�ª)Æ-¦Y²?¤B¯¹¤4¯3¤ · ¿?ª»Þ· ¶1ªC±º®B«�É�Ç?¿�±³¶�±³§�«�ª?:«1·ñ¶1ª�¤-Í»Ç?¯3¤�3¹§©«�ªq¶1¯3¤Y3¿�Ç?Ç?¯3¤�3¹¤ ·Õ¸ Ó�«y®'¶�¯3¯¹ÄQ«�¿�±º®B«�É�É�«�ª�3¿?°�¤-Í»Ç?¯¹¤BÕÞ
3§©«1ª�¤�¨©§©É�§©ª?¶�±³§�«�ª)Æñ±3²?¤<¯¹¤B¹¿?¨�±3,«1·6±³²?¤ �4ë�� 	 �±� 4 � �����R 6 � �È� 	�� ��� ¶�ªÀ¶1¨�ÄÅ¹§©y¶1¯3¤�¯3¤�Á�¿?§©¯¹¤ ·Õ¸ ÓÏ²?¤
3¤BÁ�¿?¤�ªC±³§Â¶�¨ñ¾�¤�¯33§�«�ªL«1·
±³²?§�Ï¶1ªÀ¶�¨�ÄÅ3§�6²À¶1Ï°�¤B¤�ªL§©É�Ç?¨©¤�É<¤�ª�±3¤ · ¶�ª · ±³²?¤�Ç?¯³¶1®-±³§�®'¶1¨�°�¤�²À¶'¾»§�«�¿?¯
«1·Ï±³²?¤<®B«�É�É�«�ª�¹¿?°�¤-Í»Ç?¯3¤�3¹§©«�ªj¤B¨�§©É�§©ªÀ¶Î±³§©«1ªN«�Ç�±³§�É<§Vv'¶�±3§©«�ªN«1ª[F�¶'¾1¶AÇ?¯3«�´1¯³¶1É�,²?¶1$°�¤B¤�ª
§©ªC¾�¤�¹±³§�´C¶�±3¤ · §�ª9¶y±3¤B®È²?ª�§©®'¶�¨ñ¯3¤�Ç�«1¯¹± ~ m ¶1É á�á � ¸ /�¤�¦Y§�¨©¨åª?«¬¦ · ¤B¹®B¯¹§©°�¤�±³²�§©4¶�ªÀ¶1¨�ÄÅ¹§©µ¶1ª · §e±³
¨©§�·¸±3§©ª?´ ¸

ÓÏ²�§©y¶1ªÀ¶1¨eÄÅ3§©^«1Ç�¤�¯³¶�±3¤B^«�ª�±³²?¤�¿�ª?§�¾1¤B¯3¹¤<«�·6¤uÍ�Ç�¯3¤B¹3§�«�ª? ¸�k ¨©¤�É<¤�ªC±³s§©ªN±³²�§©^¿?ª?§e¾�¤�¯33¤
®'¶1ª�°�¤Y¯¹¤BÇ?¯¹¤B3¤�ªC±³¤ · °�ÄQ°?§�±¹¾�¤B®-±³«�¯¹BÆ�3«s±³²�¤[¹§�±3¿À¶�±³§�«�ª�§©:Ç?¶1¯¹±3§©®B¿�¨Â¶1¯¹¨�Äy3§�É<Ç?¨�¤4²?¤�¯3¤ ¸ ÔÊª�«�¯ · ¤B¯
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±³«N®'¶�¯3¯¹Ä�«�¿�±Q®B«�É�É<«1ª�3¿?°�¤-Í»Ç?¯¹¤B¹3§©«1ª ¤�¨©§©É�§©ª?¶�±³§�«�ª)Æ;¦6¤L¯¹¤BÁ�¿?§©¯¹¤q±³²?¶�± · §�¹±³§�ª?®�±$§©ª?I±È¶1ª�®B¤B
«1·Y¶1ª�¤-Í»Ç?¯3¤�3¹§©«�ªéë¸· «�¯y§©ª?I±È¶1ª?®�¤1Æ o�\ n Éq¶'Ä�«Å®B®�¿?¯$¶Î±,±Ê¦µ«{Ç?¯¹«�´�¯³¶�É Ç�«�§�ªC±³Èíf°�¤<±3¯3¤'¶Î±³¤ ·
¶1 · §eãñ¤�¯3¤�ª�±�¤-Í»Ç?¯¹¤B¹3§©«1ª? ¸ /é§�±³²G±³²?§��¯¹¤BÁ�¿?§�¯3¤BÉ�¤BªC±BÆ�«�¿�¯�¨�§�·¸±³§�ª?´�§©[´�¿À¶�¯³¶1ªC±³¤�¤ · ±3«q°�¤,±3§©´�²C±
°�¤�®'¶1¿?¹¤,«�·7Ç?¯¹«�Ç�«�3§e±³§©«1ª ´�¸ ¹ ¸ c ö:ª�«V±Ê¦µ«qI±È¶�±3¤BÉ�¤BªC±³Y´�¤�ª?¤B¯3¶�±³¤^±3²?¤s³¶1É�¤s¤-Í»Ç?¯3¤�3¹§©«�ª ¸

B ª¥¤uÍ�Ç�¯3¤B¹3§�«�ª^]q«1·µ±³²?¤V· «�¯¹É/å í`_ çN§� �4ë�� 	 �±� 4 � �<¶�±yÇ?¯3«�´1¯³¶1É Ç�«�§�ª�±}·�§�·4¶1¨©¨:ÇÀ¶Î±³²?
· ¯3«�É�3«�É�¤s¤�¾�¶1¨©¿?¶�±³§�«�ª9«1·a]y±3«A·A§©4· ¯¹¤B¤^«1·�¯3¤ · ¤R²?ª?§�±3§©«�ª?Y«1· o ¶�ª ·LnÔ¸ ë%Ñf·�®B«1¿?¯3¹¤1Æ?¦µ¤$¶1¨�3«
¶1¨©¨�«�¦Ð¿�ªÀ¶1¯¹ÄÖ¶1ª · ±3¤B¯¹±3§Â¶1¯IÄG«�Ç�¤�¯³¶�±3«�¯3 ¸ í�ÓÏ²?¤V¶1ªÀ¶�¨�ÄÅ3§��§©�· «�¯¹¦6¶1¯ · ×)±³²?¤�É�¤B¯¹´�¤Q«�Ç�¤B¯3¶�±³«�¯�§©¹�· «�¯Ï3¤�Á�¿?¤BªC±³§©¶1¨
É<¤�¯3´�¤� ¸

LÀ«�¯4±3²?§©Y¶�ªÀ¶1¨�ÄÅ¹§©BÆ»¦6¤ · ¤R²?ª?¤y±3²?¤s3¤-±³�¶�±YÇ?¯3«1´�¯³¶1É�Ç�«1§©ªC±�ì�ö
´1¤Bª
ë Èíwî ¤uÍ»Ç?¯3¤�33§�«�ª?�¤�¾�¶1¨©¿?¶�±³¤ · §�ªAì
¼Å§�¨©¨àë�Èí}î ¤uÍ»Ç?¯3¤�33§�«�ª?�®B«�ªC±È¶�§©ª?§�ª?´Q¾�¶1¯3§©¶1°?¨©¤� · ¤�²Àª?¤ · §©ªAì

Ó�«LÉ�¤B¤�±s±3²?¤Q±³¤�®È²?ª?§©®B¶1¨:®B«1ª · §�±3§©«�ª{±3²À¶�±BÆ)· «�¯s¶1¨©¨Sì�Æ�¼�§�¨©¨%ëßì�í�¹N´�¤�ª
ëßì�ífîøº?Æ
¶�±,ì�¦µ¤ · «Lª?«1±
¼Å§�¨©¨�¤-Í»Ç?¯3¤�3¹§©«�ª?[±³²À¶Î±[¶1¯3¤s¤�¾�¶1¨�¿À¶�±3¤ · §©ªG¶�¹±³¶�±³¤�É<¤�ª�±�ì ¸

2 ¤B®'¶�¿?3¤�b N{i\j ó ¼�§©¨©¨%ë?^Êí4§©4¦µ¤B¨�¨eÞ · ¤R²Àª?¤ · Æ?±³²�¤,¨�§�·¸±³§�ª?´$§�YÇÀ¶1¯¹±3§©®�¿?¨Â¶1¯¹¨�Ä�3§�É<Ç�¨©¤1×?¶1¨©¨)°�§�±3¾1¤B®-±³«�¯
¶1ªÀ¶1¨eÄ»¹¤B�3²À¶1¯¹¤,±3²?§©[Ç?¯3«1Ç�¤�¯¹±ÊÄ ¸ B ¹±³¯3¶1§©´1²�±¹· «�¯¹¦6¶1¯ · ¶1Ç?Ç�¨©§©®B¶�±³§�«�ª�«1·S±3²?¤$ª?¶1§�¾1¤,¨�§�·¸±³§�ª?´V´�§�¾1¤B
±³²?¤^· «�¨�¨©«¬¦Y§©ª?´$¯3¿?¨�¤B ¸

Ô E ëßì�íÝî xNPORQTSVU�WYX[Z ó ] Ñ^Ò�Óyë?^Êí
ð wNer ó ÑsÒ[Ó,ë�^Êí;ï xN{i\j ó ¼Å§�¨©¨%ë�^àí
Ñ^Ò�Ó,ëßì�íÝî Ô E ëßì�í;ïY¼�§�¨©¨%ëßì�í;ðG´1¤Bª
ë%ìÎí

/�¤s®B¨�«�3¤�±3²?¤s¤-Í�¶1É�Ç?¨©¤�°�Ä<¦6«1¯3¼�§©ª?´�±3²?¯3«�¿�´�²G¶QªÅ¿�ÉQ°�¤�¯Ï«1·�3§©É�Ç?¨�¤�ÃÀ«¬¦.´�¯³¶1Ç�²? ¸ L7§�¯3¹±BÆ
¦6¤Q§�¨©¨�¿?¹±3¯³¶�±3¤,¶'¾�¶1§�¨Â¶1°?¨�¤s¤-Í»Ç?¯3¤�3¹§©«�ª?f· «1¯�¶q¹¤BÁ�¿?¤�ª�±3§Â¶1¨7Ç?¯3«�´1¯³¶1É §�ª L7§©´1¿?¯3¤ À�¸ed ×ñ§e±�§��·�¶1§�¯3¨�Ä
3§©É�Ç?¨�¤Q°?¿�±,§©¨�¨©¿?I±³¯³¶Î±³¤B�²?«¬¦p§©ª»· «�¯3É<¶�±³§�«�ª{§�sÃ?«�¦µ¤ · ¶1¯3«1¿?ª · ¶G¹¤BÁ�¿?¤BªC±3§Â¶1¨ ¯ L ½Ò¸ ÔÊª�±³²�¤B3¤²À´�¿?¯¹¤BBÆÀ±3²?¤s3¤�±3Y§©¨©¨�¿?¹±3¯³¶�±3¤ · ¶1¯¹¤y¶1¨�¦6¶'Ä»�Ñ^Ò�Ó.3¤-±³ ¸

/�¤V¶1¨�3«�§©¨�¨©¿?I±³¯3¶�±³¤s±³²?¤V¶�ªÀ¶1¨�ÄÅ¹§©f«�ª{±3²?¤�®B«1ª?®B¿?¯¹¯3¤�ª�±yÇ?¯¹«�´�¯3¶1É}§�ª ²À´�¿?¯¹¤ À�¸edu¸ B 3¹¿?É<¤
±³²À¶�±�¦µ¤6²À¶'¾�¤µÉq¶Î±³®È²?¤ · ±³²�¤Fï�í9c�î9d çeKfMJg�hji�î!ckKNM�ÇÀ¶1§©¯�×�±3²?§©�¶1¨�¨©«¬¦Y
¿?�±3«�®B¶1¨©®�¿?¨Â¶�±3¤:±³²?¤µ¶1¯3¯¹«¬¦
¯3¤B¨©¶�±³§�«�ª? ¸ /�¤9Ç�«�§©ªC±,«�¿�±Q±3²À¶�±ml�î ¹ Ç?¯¹¤�¾�¤�ªC±³on \ l{· ¯¹«�ÉÝ°�¤�®B«�É�§©ª?´Ö¶'¾1¶�§©¨Â¶�°?¨©¤V§©ª�±³²?¤
®B«�ª?®�¿?¯3¯¹¤BªC±s±³²?¯¹¤'¶ ·�¸ Ñ^ª{±3²?¤�«1±3²?¤B¯f²?¶1ª · Æ)IÄÅª?®È²?¯3«1ª?§PvB¶�±³§�«�ªN¤Bª?¹¿?¯3¤�^±³²À¶�± op\æc °�¤�®B«�É�¤B
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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}

L7§�´�¿?¯3¤ À�¸ ¹ ö B ¾�¶1§©¨©¶1°?¨�¤�¤-Í»Ç?¯¹¤B¹3§©«1ª?�«�ªG¶V®B«�ª�®B¿?¯¹¯3¤BªC±�´�¯³¶�Ç?²
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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
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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
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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
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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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ÎÐÏ�Ñ ÒÔÓ#ÕÖÓ#×eØQÙ�ÙNÚ�Ó#E ÛvÜoÕÞÝ�ßaØ�ÕàßâáÞ×eÜoáÖØZãäØåßËÙ ÜoÕ
ä «�É�¤Q¶1ªÀ¶�¨�ÄÅ3¤�^¿?3¤QÉ�«�¯¹¤$§©ªC±3¤B¯3¤�¹±3§©ª?´L¶1°�¹±³¯3¶1®�±3§©«�ª��±³²?¶1ª{±³²?¤$«�ª?¤B^¿�3¤ Í�§�ªN¶'¾1¶�§©¨Â¶�°?¨©¤s¤-Í�Þ
Ç?¯3¤�33§�«�ª?�¶1ªªÍ,¨©§�¾1¤S¾�¶1¯3§©¶1°?¨©¤� Ì LÀ«�¯
§©ª?I±È¶1ª�®B¤1Æ 7 � � � 6��4� 	çæ��Y� � � �jè��Ä�4�!�  6 �� �+7��4� 	�� � Ç?¯3«1ÇÀ¶1´C¶�±3¤B
¯³¶1ª?´1¤BY«1·�¾1¶�¨©¿?¤�Y· «1¯4¾1¶�¯3§Â¶�°?¨©¤� Ìaé ¤tÍ?§©¹®B¿?¹�§e±³Ï¨©§e·¸±³§�ª?´,±3«<¶V®B«1ª?®B¿?¯¹¯3¤�ª�±�¶1ªÀ¶�¨�ÄÅ3§� Ì

B LÇ?¯3¤�3¤BªC±3¤ Íê§�ª3êìë ¯4ù�í�ä�î Æ�´�¤�ª?¤B¯3¶1¨©§VvB¤NÍ ®B«�ª?I±È¶1ªC±GÇ?¯¹«�ÇÀ¶1´C¶Î±³§©«1ªæ§©�¶�Ç?Ç?¨©§�®'¶1°�¨©¤A±3« ¯
Ç?¯3«�´1¯³¶1É�B×Ï§e±�¦4¶1�§©É�Ç?¨�¤BÉ�¤BªC±³¤NÍ�§�ªË±³²?¤ÖÚA® ¯ B Ó ¯ ®B«�É�Ç?§�¨©¤B¯Q· ¯3¶1É�¤�¦µ«�¯3¼ Ì B �3¿?®È²)Æ6§�±
¶13¹¿?É<¤�A±3²À¶�±L±³²?¤�Ç?¯¹«�´�¯³¶�É ¿?ªªÍ?¤�¯Ö®�«�ª?3§�Í?¤B¯3¶�±³§�«�ªÛ§©L¹±3¯3¿?®-±³¿?¯¹¤ Í)ö ±3²À¶�±G§©�Æf§�±A¶1¹3¿?É�¤B
±³²À¶�±$±³²?¤9Ç�¯3«�´�¯3¶1ÉÝ§©,Ç?¯3¤�3¤BªC±3¤ Í�§©ª B °?¹±3¯³¶1®-± ä ÄÅª�±³¶ÎÍËÓ�¯3¤�¤q· «�¯¹É ÌNù «¬¦6¤-¾�¤B¯�Æµ§e±Q§�,·�¶1§�¯3¨�Ä
¹±³¯3¶1§©´1²�±¹· «�¯¹¦6¶1¯�Íq±³«�®�«�ªC¾�¤B¯I±Ï±³²?§�4¶1ª?¶1¨�ÄÅ3§�µ±3«Q«�ª?¤�±3²À¶�±Ï«1Ç�¤�¯³¶�±3¤B4«�ªL¶,®B«�ªC±³¯¹«�¨eÞßÃÀ«¬¦é´�¯³¶�Ç?² Ì

ÓÏ²�¤�¿?ªjÍ?¤B¯¹¨�ÄÅ§©ª?´j¶�°?¹±3¯³¶1®-±³§©«1ªïÍ�«�Éq¶�§©ªæ§�9±³²À¶�±L«�·,®�¨©«�¹¤ ÍÛ3®B¶1¨Â¶1¯q§©ªC±³¤�¯¹¾�¶1¨©�ö¥¦µ¤�®�«�ª»Þ
3§/Í�¤B¯V¯³¶1ª�´�¤Bðêòñåô�ó î ¦Y§e±³²ô�yî ê î ¶1ªjÍõ,wîöêø÷
ùêô�ù î Æº¦Y²�¤B¯3¤úù §©Q±³²�¤G¨©¶1¯3´1¤B¹±VÉ<¶1®È²?§�ª?¤
¯3¤BÇ�¯3¤B¹¤BªC±È¶�°?¨©¤{¹®'¶1¨©¶1¯ ÌGé ¤A®B¶1ªõÍ?¤�²Àª?¤N¶�ª «�¯�Í?¤B¯¹§©ª?´¥¶1ªªÍ ¶�É<¤�¤�±<«�Ç�¤�¯³¶�±3«�¯�«�ª ±3²?§©pÍ?«�Þ
Éq¶1§�ª Ì ÓÏ²?¤q¯¹¤B¨Â¶Î±³§©«1ªûêòñÀô�ó î .üêýn�ô�l î ²?«�¨�Í?s§�·þñ ÿ n�¶�ªªÍ óà" l Ìpé ¤1Í�¤R²Àª?¤V±³²�¤qÉ�¤B¤�±y°CÄêýñÀô�ó î � êòn�ô�l î î ê É<§�ª;ë�ñÀô�n�í-ô3Éq¶ÎÍñë6ó¬ô�nBí î)Ì

Ñfª?¤q3Ç�¤B®B§©¶1¨µ· ¤B¶�±³¿�¯3¤9«1·Y´1¤Bª?¤�¯³¶1¨�§PvB¤NÍ�®B«1ª?¹±³¶1ªC±�Ç?¯3«1ÇÀ¶1´C¶�±3§©«�ª�§©y±³²À¶�±$§�±$§©Q¶ 4 6Y�4����� �Y�
¶1ªÀ¶1¨eÄ»¹§© Ì B ±�¶�®�«�ªªÍ?§e±³§©«1ªÀ¶1¨)I±È¶�±3¤BÉ�¤BªC±�ë ¤ Ì ´ Ì î`dâK�å����ªM[c��	�³ï�
�í9c!í ç»í-ÆÀ¦µ¤$®'¶�ªAÇ?¯¹«�Ç»Þ
¶1´C¶�±3¤9¶5ÍªÍ�§�±³§�«�ªÀ¶1¨7§©ª�· «�¯¹Éq¶Î±³§©«1ª�±3«��öQªÀ¶1É�¤B¨eÄ�Æ�±3²À¶�±���� á ²?«�¨�Í? Ì ÓÏ²?§©,É<¤B¶1ª?y±³²À¶�±,¦6¤
¶1®�±3¿À¶1¨©¨eÄq²?¶¬¾1¤,¹¤�¾1¤B¯³¶�¨�Í?§�¹±3§©ª?®-±[Ñ^Ò�Óê¹¤�±3[· ¯¹«�É ¶V¹±³¶�±³¤�É<¤�ª�± Ì

Ó�«ÐÍ?¤B¹®B¯¹§©°�¤Q±³²?¤V¶1®-±³¿À¶�¨S¶1ªÀ¶�¨�ÄÅ3§�BÆñ¦µ¤�ª?«¬¦ Ç�¯3¤B¹¤BªC±,¶9ª�¿?ÉQ°�¤B¯^«1·\±³²�¤�3¤BÁ�¿?¤�ªC±³§Â¶�¨7ÃÀ«¬¦
· ¿?ª?®�±3§©«�ª�q· «�¯�¶�ª�¿?ÉQ°�¤B¯q«1· Í?§�ã�¤B¯¹¤BªC±�¹±³¶�±³¤�É<¤�ªC±�±ÊÄ»Ç�¤B Ì3é «�¯¹¼Å§�ª?´Ë«�¿�±q±³²?¤{«�±³²?¤�¯qÃÀ«¬¦
· ¿?ª?®�±3§©«�ª�[§�Y¶Q·�¶1§©¯¹¨�Ä<3§©É�Ç?¨�¤f¤-Í»¤B¯¹®B§�3¤ Ì

ÔÊª<±³²?§�6¶1¨�¨eÞàÇÀ¶�±³²�µ¶�ªÀ¶1¨�ÄÅ¹§©BÆC±3²?¤^òCóS· ¿?ª?®-±³§©«1ªq¨©«Å«�¹¤Bª?\±³²?¤�¤BI±³§©É<¶�±3¤�¶�ªªÍq±³²�¤�õ1ó:· ¿�ª?®�±3§©«�ª
±³§©´1²�±3¤Bª?G§�± Ì B A¯3¶1ª?´�¤�BÆz-©. òCó�ë$-'í�¶1ªªÍ.õ1ó�ë$-'í5. -�×$±³²?§�A§�L¯3¤BÁ�¿?§�¯3¤NÍ.±³«�³¶Î±³§©I·¸Äé«�¿?¯
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«�¿?¯s®'¶1¹¤1ÆSò�ó[¦Y§©¨©¨S¶1¨�¦6¶'Ä»s¦Y§/Í�¤Bª�±³²?¤V¯³¶�ª?´�¤V«1·�-�Æ�®B«�É�Ç?¿�±3§©ª?´9±3²?¤�É<¤�¤�±y«1·�-V¶1ªªÍ�¦Y²À¶�±$ì
¯3¤BÁ�¿?§�¯3¤�B×åõ�ó6±3²?¤Bª{ª?¶1¯3¯¹«�¦YY±³²�¤,§�ª�· «�¯3É<¶�±3§©«�ª Ì Ôà·:ò�óY¶1¨e¦4¶'ÄÅ[®B«�ÉQ°�§©ª?¤�}-^¦Y§e±³²G3«�É�¤y¯³¶1ª?´1¤1Æ
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À³ä



· ¿?ª?®�±3§©«�ª1Í?«»¤�4ª?«1±�Í?¤BÇ�¤BªjÍG«1ªÝ-'í-Æ»¦µ¤^®'¶�ª93¤�¤f±³²À¶�±�-â¤�õ1óBë%òCó�ë9-'í3í\îêòCó�ë$-'í Ì LÀ«�¯6¶1ªCÄ@-N ¬ÆÅ±³²?¤
§©ªC±³¤�¯33¤�®�±3§©«�ª-�¤�õ�ó�ë$-N uíÏ§©[¤-Í�¶1®-±³¨eÄ{òCóÈö6¦µ¤�¶1¨e¦4¶'ÄÅ�¯¹¤BÁ�¿?§�¯3¤,±3²À¶�±fòCóY®�«�É�Ç?¿�±³¤��±3²?¤,É�¤B¤-±f«1·-y¶1ªªÍ�±³²�¤y¯3¶1ª?´�¤s´�¤�ª?¤B¯3¶�±³¤NÍA°CÄ�õ1ó Ì
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ì,ö��Lî��
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±³²À¶�±®-^®B«�ªC±È¶�§©ª?��Å×À¶1ªªÍLõ1óBë9-¬í:î�ã6ö ê���ô�� î Æ?I±³¯3§�®�±3¨�Ä9§�É<Ç�¯3«¬¾Å§©ª?´Q±3²?¤s¤B¹±3§©É<¶�±³¤ Ì

LÀ«�¯Y¶�I±È¶�±3¤BÉ�¤BªC±^ìs«1·�±³²?¤^· «�¯¹É
ì,ö��Lî��

±³²?¤y¼�§©¨©¨)· ¿�ª?®�±3§©«�ªGÉQ¿?I±�¤�ª?3¿?¯¹¤,±3²À¶�±�� « �¯³¶1ª?´1¤,§�Y¦Y§�Í?¤Bª�¤ ÍÖ±3«<®�«�ªC±È¶1§�ªA±³²�¤,¯3¶1ª?´�¤s· «�¯���§©ª
±³²?¤�Ô E ¹¤�±4· «�¯µì�ö\òCó�ë$-'í:î��{ö��ji³ï 
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ô³Ô E ëßì�í¹í Ì B ´C¶1§�ª)Æå±³²?¤
´�¤BªL· ¿?ª?®-±³§©«1ªGI±³¯¹§©®�±3¨�Äq§©É�Ç?¯3«¬¾�¤�Ï±³²?¤s¤BI±³§�Éq¶�±3¤ Ì

ÓÏ²�¤�«�¯3§�´�§©ªÀ¶�¨:ÇÀ¶1Ç�¤B¯Q¶�¨©3«AÇ?¯3¤�3¤�ª�±3¤ Í�¯3¿?¨�¤By· «�¯$¿?¹¤q¦Y§�±3² ¯ ÞÊI±ÊÄÅ¨©¤9Ç�«�§©ªC±3¤B¯$«1Ç�¤�¯³¶�±3§©«�ª? Ì
):¾1¤Bª�±³²?«�¿�´�²Ë¦6¤ÐÍ?«�ª?«1±V®�«�ª?¹§/Í?¤�¯�É�«ÄÍ?¤B¨�Q«1·�¨Â¶1ª?´1¿À¶1´�¤�$¦Y§�±3² ¯ Þà¹±ÊÄÅ¨©¤LÇ�«�§©ªC±3¤B¯3�§�ªË«�¿?¯Í?§©¹®B¿?¹3§©«1ª9«1·;¯¹¤'¶1¨å¨Â¶�ª?´�¿À¶1´1¤BBÆÅ§�±º§�µI±³§©¨�¨ÀÉ<¤B¶1ª?§�ª?´1· ¿?¨À±³«åÍ?§©¹®B¿?¹µ±3²?¤�¨�§�·¸±³§�ª?´�:«1·ñ±³²?¤�3¤f¯¹¿?¨©¤� Ì
ÓÏ²?¤B¹¤^¯3¿?¨�¤B6¯¹¤BÁ�¿?§�¯3¤fÇ�«�§©ªC±3IÞà±3«Q¶1ª?¶1¨�ÄÅ3§� Ì+* «�§©ªC±3IÞà±3«�¶1ªÀ¶�¨�ÄÅ3§�6§©µ¶$É�«�¯3¤�®B«�É�Ç?¨�§©®'¶Î±³¤ Íq¶1ªÀ¶1¨ Þ
Ä»¹§©^· «�¯^¹¤BÁ�¿?¤BªC±3§Â¶1¨:Ç?¯¹«�´�¯3¶1É<�×;¦6¤V¦Y§©¨�¨7ª?«1±tÍ�§©3®�¿?3s§e±s§©ª{±³²�§©f¦µ«�¯3¼åÆ�¶1¨�±3²?«�¿?´�²{±3²?¤B¯¹¤�¶1¯3¤
ª?«<®�«�ª?®�¤BÇ�±3¿À¶1¨;°À¶1¯¹¯3§�¤B¯3Ï±3«�¨�§�·¸±3§©ª?´,§�± Ì

ÔÊªL±³²�¤y®B¶13¤y«1·7¶�¹±È¶Î±³¤BÉ�¤BªC±
ì,ö��Gî&,-�

¦6¤y¦4¶1ªC±�±³«qÉ�¤B¯¹´�¤s±³²?¤y¯³¶1ª�´�¤B[· «�¯Y¤�¾�¤�¯¹ÄAÇ�«133§�°?¨©¤s¾�¶1¨©¿�¤s±3²À¶�±.��É<§�´�²C±[Ç�«�§�ªC±[±3«Në¸±³²À¶�±[§�BÆ
/f¤B¯3¤-· ¤B¯¹¤Bª?®�¤Cë0��í3íu×?±³²?§�Ï§©4±3²?¤sª?¤�¦ ¯3¶1ª?´�¤^· «�¯1� Ì ÓÏ²�§©Ï· «�¯3®�¤B

òCó-ë$-'íÝî - � �{öÅÚA¤�¯3´�¤�2�¶�ª?´�¤B¬ë32[¶1ª?´�¤�ÈÑ�·¹ë3/f¤�¯3¤�· ¤�¯3¤�ª?®B¤�ë#�?í¹í3í
õ�ó-ë$-'íÝî �ÖöÅÚA¤B¯¹´�¤42[¶1ª?´�¤��ë32[¶1ª?´1¤BÈÑ�·¹ë0/f¤B¯3¤-· ¤B¯¹¤Bª?®�¤Åë0��í3í3í

À65



ªÀ¶1¯3¯¹«¬¦Y§©ª?´�±³²�¤y¤�¹±3§©É<¶�±³¤^¯¹¤BÉ�«�¾Å§�ª?´Q±³²?¤s§�ª�ÃÀ¿?¤�ª?®B¤y«1·�±³²?¤s«�¯¹§©´�§�ªÀ¶1¨!- Ìé ¤y¶1¨©¹«VÉQ¿?¹±[®�«�ª?3§�Í?¤B¯YI±È¶�±3¤BÉ�¤BªC±³Y«1·�±³²?¤^· «�¯¹É
ì,ö",7�Lî��

ÔÊª�±3²À¶�±^®B¶13¤�Æ;¦6¤VÉ<¶¬ÄA²À¶'¾�¤äÍ?¤�²Àª?§e±³¤�«�¯fÇ�«�¹3§©°�¨©¤QÇ�«�§©ªC±3IÞà±3«�§©ª�· «1¯3É<¶�±³§�«�ªÖ¶�°�«�¿»±8� Ì Ôà·º¦6¤
¼Åª�«�¦ê±³²À¶�±9�úÍ?¤R²?ª?§�±3¤B¨�ÄqÇ�«1§©ªC±³4±3«�¹«�É�¤^¨©«Å®'¶�±3§©«�ª�u»Æ?¦6¤y®'¶1ªL±³¯¹¤'¶�±Ï±3²?¤s¹±³¶�±³¤�É<¤�ª�±[¤uÍ?¶�®�±³¨eÄ
¶1Y§�·�§�±Y¯¹¤'¶5Íðu$î�� Ì

Ñfª9±3²?¤f«1±3²?¤B¯µ²À¶1ªªÍ)Æ»¦6¤fÉ<¶'Ä�«�ª?¨�Ä�²À¶'¾1¤^Ç�«�¹3§�°?¨©¤�§©ª�· «�¯¹Éq¶Î±³§©«1ª<¶�°�«�¿»±:�
ö:§�±6Éq¶'Ä�Ç�«�§©ªC±
±³«�¤B§e±³²?¤�¯#lÀÆ']�«�¯ ¡�Ì ÔÊª{±3²À¶�±^®B¶13¤�Æ)±³²?¤�¯3¤�§©�¿?ª?®B¤�¯¹±³¶1§©ªC±ÊÄN¶�°�«�¿»±f±³²?¤Q¶1®�±3¿À¶1¨S¤-ãñ¤�®�±s«1·:±3²?§©
¹±È¶Î±³¤BÉ�¤BªC±B×4§�±3Q¤�ã�¤B®-±<É$¿?¹±V°�¤�¤BI±³§©É<¶�±3¤ Í Ì ÓÏ²?§©�¿?ª�®B¤B¯I±È¶1§�ªC±ÊÄË§©�¶�®�±³¿?¶1¨©¨eÄ�Á�¿?§e±³¤�¹§©É�§©¨Â¶�¯
±³«<±3²?¤y¿?ª?®B¤�¯¹±³¶1§©ªC±ÊÄG¤Bª?®�«�¿?ªC±³¤�¯3¤NÍ�¦Y²�¤BªÖ¦µ¤$²À¶'¾1¤$Ç?¯¹«¬Í»§�Éq¶1¨;I±È¶�±3¤BÉ�¤BªC±³�§©ªG±³²?¤y¤-Í»¤B®�¿�±³§�«�ª ÌLå«1¯�¤B¶1®È²	uqÇ�«�3¹§©°?¨eÄ�ÞàÇ�«1§©ªC±³¤NÍA±³«<°CÄ%�
Æå¦6¤$3¤�±sò�ó-ë9-¬í6î§- � u�ö;2[¶1ª?´�¤'Ñ�·Ië0��í-ÆåÉ�¤B¯3´1§©ª?´�±³²?¤
«�¨/ÍÖ¾�¶1¨�¿?¤,· «1¯�u�ë · ¯¹«�É&-'í[¦Y§�±3²Ö±³²?¤$¼Åª�«�¦Yª�¯3¶1ª?´�¤$· «1¯<� Ì
é ¤$®'¶1ª?ª�«1±�· ¿?¯I±³²?¤�¯�±³§�´�²C±³¤�ª{±³²?¤
¤B¹±3§©É<¶�±³¤�Æ?3«Võ1ó�ë9-'íºî8- Ì

B I±È¶�±3¤BÉ�¤BªC±[®'¶1ªG§©ªC¾�«1¨�¾�¤y¶1ªG¶5ÍjÍA¤uÍ�Ç�¯3¤B¹3§�«�ª)Æå¨©§�¼1¤
ì,ö��Gî�� \ ué ¤ºª?¤B¤NÍ,±3«[¤�¹±3§©É<¶�±³¤\§�±3;¤�ã�¤B®-±7«�ªs±³²�¤\Ã?«�¦�3¤�±3 Ì\½ §�¾1¤Bªs±Ê¦6«[§©ª�®B«�É�§©ª?´Ï¯3¶1ª?´�¤�=�qöwêýñÀô�ó î ¶1ªªÍu<öwêònÎô�l î Æ�¦6¤^¶�°?¹±3¯³¶1®-±³¨�Ä�¶�ÍªÍq±³²�¤BÉ�¶1µ· «�¨�¨©«¬¦YBö
±³²�¤�¨©«¬¦µ¤B¯µ°�«�¿�ªªÍ�]f§©v÷
ù §�·'ñ \ nt" ÷
ùê×

«1±³²?¤�¯¹¦Y§�3¤s§�±Ï§� ñ \ n Ìºä §©É�§©¨Â¶�¯3¨�Ä1Æ�±³²?¤s¿?Ç�Ç�¤�¯[°�«�¿?ªjÍ ¡ §�vù §e·aó \ loÿ ùê×?«1±³²�¤B¯¹¦Y§�3¤^§e±Y§©ó \ l Ì ÓÏ²?¤Y¼�§©¨©¨Å· ¿?ª?®-±³§©«1ª�É<¤�¯3´�¤�S±³²?¤Y§©ª»· «�¯3É<¶�±³§�«�ª)ö�òCó-ë$-'í\î - � êò]�ô ¡ î ¶1ªªÍV±³²?¤Ï´�¤�ª�· ¿�ª?®�±3§©«�ª
¯3¤BÉ�«¬¾�¤�[±3²?¤s«�¨/Í�§�ª�· «�¯3É<¶�±3§©«�ª)ö�õ�ó-ë9-¬í\î êý]�ô ¡wî)Ì
>$ÿ�üo��ý¸þ�ý ÿ�ü �;? � � ü � ? ÿñÿA@�ý�üo¾ ÓÏ²?¤^«�¯¹§©´�§�ªÀ¶1¨?ÇÀ¶�Ç�¤�¯qÍ?§©¹®B¿?¹3¤NÍL±3²?¤�¤-ãñ¤�®�±Ï«�·
®B«�ªªÍ�§�±³§�«�ªÀ¶1¨�
¶1ªªÍ¥¨�«»«1Ç?§©ª?´�×7¶G¹±³¯¹¿?®�±3¿?¯3¤NÍË¶1ªÀ¶�¨�ÄÅ3§�,²À¶�,¤uÍ�Ç�¨©§©®�§�±y®B«1ªªÍ?§�±3§©«�ª?¶1¨:¶1ªªÍ�¨©«Å«�Ç�§©ª?I±³¯3¿�®�±³§�«�ª?^±³«
®B«�ª?¹§/Í?¤�¯ Ì Ñf¿?¯Y¶1ªÀ¶�¨�ÄÅ3§�ÏÉQ¿?¹±Y±³¶1¼1¤y¶äÍ?§�ã�¤B¯¹¤BªC±[¶1Ç?Ç?¯¹«C¶1®È² Ìé ¤ Í?§©¹®B¿?¹�§©ªL· ¿?¯I±³²?¤�¯�Í?¤-±È¶1§�¨)±³²?¤y°?¯3¶1ª?®È²?¤NÍ�Ñ^Ò�ÓX¹¤�±³�¶�±[®B«�ªjÍ?§�±3§©«�ªÀ¶�¨)°?¯³¶�ª?®È²?¤B Ìþé ¤
¤'¶1¯¹¨©§©¤�¯�¶�¨©¨©¿jÍ?¤ ÍG±³«q±3²?¤Q¤-Í»§�¹±³¤�ª?®B¤$«1·\ÉQ¿?¨e±³§©Ç�¨©¤,Ñ^Ò�ÓÐ3¤-±³�· «�¯�¶q®B«1ªªÍ?§�±3§©«�ª?¶1¨
°?¯³¶1ª�®È²Nª?«�Í�¤ Ì
ÚA«�¯3¤�Ç�¯3¤B®�§©¹¤B¨�Ä1Æº¦µ¤G¶13¹«»®�§Â¶�±3¤q±³«�¤B¶1®È²j«�¿�±³´1«�§©ª?´N®�«�ªC±³¯¹«�¨eÞßÃÀ«¬¦�¤NÍ?´�¤G¶1ª�Ñ^Ò�Ó�3¤-± Ì Ñfª?¤
¤ Í?´�¤s§�4±È¶1¼�¤BªÖ§e·
±³²?¤^±³¤�¹±�®B«�ªjÍ?§�±3§©«�ª�§�4±³¯3¿�¤1×?±³²�¤y«�±³²?¤�¯[¤NÍ?´�¤s§©4±³¶1¼1¤�ªA§e·7§e±Ï§©4·�¶�¨©3¤ Ì

À�B



ÓÏ²�¤f®B«�ªjÍ?§�±3§©«�ª�¶1¨�¨©«¬¦Yµ¿�º±3«$3Ç�¨©§�±\±3²?¤�Ô E 3¤-±4§©ªC±3«,±Ê¦µ«QÇÀ¶1¯I±³Bö7«�ª?¤[®B«�ª?¹§©I±³¤BªC±4¦Y§e±³²�±³²?¤
®B«�ªªÍ�§�±³§�«�ª)Æ�¶1ªªÍ�«1ª?¤9§©ª�®B«�ª?¹§©I±³¤BªC±,¦Y§�±³²�§�± Ì LÀ«�¯y§©ª?I±È¶1ª�®B¤1Æ=��C á ¦6«�¿�¨/Í�¹Ç?¨©§e±,±3²?¤q¯3¶1ª?´�¤
� ökê ÷ À ô À9î §�ª�±3«G±3²?¤V®B«�ª�3§©I±³¤�ª�±,¯³¶�ª?´�¤�� öeê á ô À9î ¶1ªªÍ�±³²?¤V§�ª?®B«�ª�3§©I±³¤�ª�±,¯³¶�ª?´�¤�� öeêø÷ À ô á�î�Ì¯ ¨©¤'¶�¯3¨�Ä1Æ�¦µ¤QÇ?¯¹«�ÇÀ¶1´C¶Î±³¤$±3²?¤Q®B«1ª?3§�¹±³¤�ªC±s¯³¶1ª?´1¤Bf«�ª{±3²?¤$±³¶1¼1¤�ªN¤ Í?´�¤�Æ
¶1ªªÍ{±3²?¤Q§©ª�®B«�ª?¹§©I±³¤BªC±
¯³¶1ª?´1¤BY«�ªL±³²?¤s¤ Í�´�¤sª?«1±Ï±È¶�¼1¤Bª Ìz;«Å«�Ç?Ï¶�¯3¤f²À¶�ªªÍ?¨©¤NÍ�°CÄ<±3²?¤z²�Í»¤ ÍLÇ�«�§©ªC±4®�«�É�Ç?¿�±È¶Î±³§©«1ª ÌSù «�¦µ¤�¾1¤B¯�Æ�¶,ª?«1±È¶�°?¨©¤[· ¤'¶�±3¿?¯3¤^«1·
±³²?¤^ÇÀ¶�Ç�¤�¯4§©Ï¶�¯¹±³§±²À®B§©¶1¨å¹±3¤BÇ?Ç?§�ª?´�Þà¿?Ç�«1·�¯³¶1ª�´�¤B�Æ?§©ª9«1¯�Í?¤�¯6±³«�´�¿?¶1¯³¶1ªC±3¤B¤^¯3¤B¶13«1ªÀ¶1°?¨�¤f®B«�ªC¾1¤B¯IÞ
´�¤Bª?®�¤,±3§©É�¤B Ì B ªÖ§�ªC±³¤B¨�¨©§�´�¤BªC±Ï®�«�ªC¾�¤B¯¹3§�«�ª{«1·S±3²?¤y¹±³¤�Ç?Ç?§�ª?´�ÞÊ¿�ÇA· ¯3«1É ¶�I±³¯3¿�®�±³¿�¯3¤ Í�¶�ªÀ¶1¨�ÄÅ¹§©
±³«Ö«1ª?¤�· «1¯ ¯ L ½ ,§�s°�¤-Ä�«�ªªÍ�±³²?¤�3®�«�Ç�¤<«1·6±3²?§©s¦µ«�¯3¼ Ì B 3§©É�Ç?¨�§V²À¤NÍN¹±³¤�Ç?Ç?§�ª?´�ÞÊ¿�Ç�¦µ«�¿?¨/Í
®B«�¿?ªC±�±³²?¤Qª�¿?É$°�¤�¯�«1·S±3§©É�¤B�¶ ¯ L ½ ª?«�Í�¤,§��§�±3¤B¯3¶�±³¤NÍ)×�§e·7±3²?§©�ªÅ¿�ÉQ°�¤�¯�¤uÍ�®�¤B¤NÍ?s¶<®�¤B¯¹±³¶1§©ª
¶1¯3°?§e±³¯3¶1¯¹Ä�¨�§©É�§�±BÆÅ±3²?¤,¯3¶1ª?´�¤��¦µ«�¿?¨�ÍA°�¤,§�ª?®B¯¹¤'¶1¹¤ Í)Æ�³¶'ÄL°CÄL¦Y§/Í?¤�ª?§©ª�´�±3«Öê ÷�ùêô�ù î)Ì ÓÏ²�§©[§©
3«�¿?ªjÍA°?¿»±[·�¶�¯4· ¯3«�É ±3§©´�²C± Ì
½ ý?�ßþ�ý�üo¾ ¾ADÅüED ���	? ý#FGD�� ; ÿ�üo��þ � ü�þ�@ � ÿH@ � ¾ � þ�ý ÿ�ü B µ±3²?§©µ¶1ªÀ¶�¨�ÄÅ3§��Í?«Å¤Bµª?«1±µ«�Ç�¤�¯³¶�±3¤�«�ª
¶$Ç�«¬¦µ¤B¯¹3¤�±BÆ?«�¿?¯µªÀ¶1§e¾�¤�¨�§�·¸±3§©ª?´s§©µª?«1±6´�¿À¶1¯3¶1ªC±³¤B¤NÍq±³«$°�¤[±³§©´1²�± Ì:ù «¬¦µ¤�¾1¤B¯BÆÀ§e±µ¦Y§�¨©¨å°�¤�3«1¿?ªªÍ Ì

B Ç?Ç?¨eÄ»§�ª?´V«�¿?¯Y¯3¿�¨©¤B4±3«�±³²?§��¶�ªÀ¶1¨�ÄÅ¹§©BÆ»¦6¤s3¤�¤y±3²À¶�±Y®�«�ª?®B¿�¯3¯3¤�ªC±�¼�§©¨�¨©4É$¿?¹±[°�¤,¶�Ç?Ç?¨©§�¤ Í)ö

Ô E ëßì�í:îpë%ò N _ %Ab+b+b+% ò N d í NJI¥i\j óðkl KNPORQTSVU�WYX[Z ó ] Ñ^Ò�Óyë?^Êí �MLNer�N�OQP�RTS ^VU¥suéXWZY	[]\ ^�W�W Í`_ \badcdcfe	g _ [ih _ W _Vj \bWlk'h6mnY	cfW�go\6p�q�W�r	W�[sh6cda v W Í ^�\�r	g _ h6r _ Y	[]\�Y;h6q�h _ af\�rt\�r
^�\�r	^�e	[s[]W�r _ Y	[s\�q6[ih6mng Ì

R9u W ² [sg _ Wlk'h6mnY	cfW6vwafr ² q6e	[sWÀÄÌyx'v Í W�mn\�r	g _ [sh _ W�gxq�W�r'W�[ih�cda v W Í ^�\�r	g _ h6r _ Y'[s\�Y;h�qGh _ af\�r
\�rthZg]admnY	cdWoWyk'h6mzY'cdW5Ì éXW{\�mna _x| h6[]a}h6~	cfW�g j a _ u [ih�r	q�W�g ê ÷�ù���ù î)Ì���\ _ W _ u h _�_ u W î`dg _ h _ W�mnW�r _ adr _ u W�cdW�p _$_ u [sW4h Í ^4h6rzq�W�r'W�[ih _ W8h ÍªÍ a _ ad\�r	h6c;^�\�r'g _ [sh6adr _ g�v j u adcfW _ u W<\�r'W.\�r _ u W[sadq u _ ^4h6r	r'\ _4� ^�\�r	^�e	[s[]W�r _ q�W�r	g9afr _ W�[�p#W�[]W5Ì+�<cfgs\	v j W�YA\�adr _ \6e _1_ u W�e	gsW�\6p �b_ \�mnW�[sq6W _ u WgsW _ g<h _9_ u WQ^�\6r	^�e	[][sW�r _+� \�afr�r'\ Í W�Ì

� rX\�e	[�gsW�^�\�r Í Wlk'h6mnY	cdW�v�g u \ j r�adr ² q�e'[sW,À�Ìyx v j W�afcdcfe	g _ [ih _ W u \ j \�e	[QgsafmzY'cdW�cda�p _ afr	q
adg<r'\ _<_ adq u _ Ì R9u Wxcfafp _ W Í h6r	h6cf�"gsafg j \�[]�"g j W�cfc=p#\�[ _ u W�h _<_ u W ² []g _�� \6adr�r'\ Í W � adr _ e	a _ a | W�cf�6v
j W8g]W�W _ u h _$_ u W�[sW8afg:\�r	c��n\�r	W<q6W�roYAW�[ _ u [sW�h Í p#\�[ � Ì��.\ j W | W�[�v _ u W<^�\�r _ Wlk _ afr	gsW�r	gsa _ a | a _ �À�í



x=5

x=3 t=17

if (x > 4)if (y < 2)
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x:5, y:[-INF, INF], 
t:[-INF, INF], z:[-INF, INF]

x:[3,5], t:17x:3

x:[4,5],
t:[3,17]

x:[3,5],t:[3,17],z:2

x:[3,5],t:[3,17],z:5

x:[3,4],
   t:12

x:[3,5], t:[3,17]

x:[3,4],
t:[3,17]

x:[3,5],t:[3,17]

x:3,
y:[-INF,2]

x:3,
y:[2,INF]

x:3,
y:4

x:3, t:3, 
y:[-INF, 2]

x:3

x:3,t:[3,17],z:5
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x=5

x=3 x=2

x=10 x=-5

x=17 x=23

x:5

x:[3,5]

x:2

x:[2,5]

x:3

x:[2,3]

x:[2,17]
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x:[-5,17]

x:23
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u h6r Í cfWQÇ�h | h'v'� Í h�h6r Í ¯9È z v	[]W�Y	[]W�g]W�r _ afr	q _ u []W�W Í a�ÉÊW�[sW�r _ ^�\�r	^�e	[s[]W�r	^l��mn\ Í W�cdg � h ÍªÍ adr	q
gse	Y	YA\�[ _ p#\6[9\ _ u W�[�^�\�r	^�e	[s[]W�r	^l�{mz\ Í W�cdg j \�e	c Í ~AW�p0h6ad[]cf�zg _ [sh6adq u _ p#\�[ j h6[ Í Ì
Ë ÏÍÌ Î1Ø.ÏåØ
� \6[�m�h6rG�`[]W4h6g]\�r	g�v _ u WXÇ�h | hMY'[s\�q�[sh6mnmzafr	q�c}h�r	q�e;h6q6W u h6g{[sW�^�W�r _ cf�`~AW�^�\�mzWÐh�Y�\6Y	e Æ
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_ u afg j \�[]�Hv j W�h�gsgse'mzW _ u h _ e	Y�Ñ	h _ W�g _ \ | h6cfe	W�g�g u h6[]W�Ñ�~AW _Vj W�W�r _ u [sW4h�Ñ	g _ h6��WzY	cdh6^�W�afr Æ
g _ h�r _ cf�6Ò
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R9u W�~;h6gsaf^nÇ�h | h�^�\�r	^�e'[s[sW�r	^��Y	[safmza _ a | W�g�h�[sW<ô4õ-öi÷ÍøEù4õ-ú(û;vÛmxe _ e;h6cwWlk ^�cfe	gsaf\�r S ^�\6r'p#e	gsafr	q�c��r;h6mnW�Ñ{g]�"r	^ u []\�r	af�4h _ ad\�r�adr%Ç�h | h U h6r	Ñ j h�a _yü r	\ _ a�p(��^�\�mnmxe	r	af^4h _ ad\�ro~AW _Vj W�W�r _ u [sW4h�Ñ	g�Ò� r�Ç�h | h'v hTr'W j`_ u [sW4h�Ñ�adg$gsY	h j r'W�Ñ�~G�n^4h6cfcdadr'q _ u W�ý�þ ÿ��������	��
���ÿ�
���xmnW _ u \ Ñ j a _ u h6r
\�~ � W�^ _�� admnY	cdW�mzW�r _ adr	q _ u W����������������xadr _ W�[]p0h6^�W6v�\�[ _ u W���
���ÿ�
����mnW _ u \ Ñ�\�rnh6rn\�~ � W�^ _��
Wlk _ W�r	Ñ	adr'q _ u WQýGþ ÿ�������g]e	YAW�[s^�c}h6g]g�Ò R9u adg�^4h�e	gsW�g8h�r	W j�_ u []W4h6Ñ _ \n~�WQg]Y;h j r	W�ÑÛÒ �Ù_ g _ h6[ _ g
a _ g9Wyk W�^�e _ ad\6r%afr _ u WQÿ��������mnW _ u \ Ñ{\�r � Ò

R9u adg{mz\"Ñ	W�c<\6p _ u []W4h6Ñ�gsY	h j r'adr	q�q�e;h�[ih6r _ W�W�g _ u h _ adr _ [sh6Y	[]\ ^�W�Ñ	e	[sh6c�h6r	h6cf�"gsW�g{r	W�W�Ñ
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Ñ;h _ h v:\6p<^�\�e	[]gsW�v1^4h6rM~AW%mn\ Ñ'afÖ;W�ÑM~G��^�\�r	^�e'[s[sW�r _�_ u [sW4h�Ñ	g�v1r'W�^�W�gsg]a _ h _ adr'qX^�\�r	gsW�[ | h _ a | W
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 #�2 ).���adg<^4h6cfcdW�ÑZ\6r _ u W�gih�mzW
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 #�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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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
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[ }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 SVfBUÄ3ÅpX	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 [$a `^U�g0X	SVe	}B]â} a0[ � YzYGfE_BXZg b Y Ñ e	g y g�]J_BW�e|Y aMy g�f [ YzX b�a e	S b Y a _B_�X	gc��S^] a e|SVg�f5e|gJe|}BY
S Ñ Y a ` È>¤7Ø S^f�h�g�X	] a e|SVg�f Ò w e [<d g0X [ e ÆAyza0[ YRe|S^]JY y g�]J_B`VY���SVeAi�S [7ã × ä å£ä æ Ù�x�d }BYzXZYFä å£ä�S [ e|}BY
f�W�] � YGX%g0hT_�X	g�U�X a ] [ e a e	Yz]JYzf�e [�Ò
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¨ }BYN_BXZg�_,g [ Y Ñ�a `VU�g�X	S�e|}B]á`^g�g {�[�[ S^]JS^` a X7e	g a�[ e a f Ñ�a X Ñ h�g�X d�a X Ñ�Ñ�a e a�H g dìa f a `Vi [ S [zx � W�e
} a0[ g0fBYPSV]M_,g�XZe a f�e [ e	Yz_Ã_BXZY b YGf�e|S^f�U5SVe<h�X	g�] � YzSVfBUNY ��_BX	Y [	[ Y Ñ S^fFe	}BY [ e a f Ñ�a X Ñ�Ñ�a e a*H g d
h�X a ]JY d g�X {HÒ ��g�X<Y a0y } [ e a e	Yz]JYzf�e x e	}BY a f a `Vi [ S [ XZYGe|W�X	f [1aM[ YGe�g�h [ e a e|Yz]JYzf�e [7d }BS y }Ã] a i
} a _B_,YzfKS^f�_ a X a `^`VYz` ÒCD Y a ` [ g&Y ��e|Yzf Ñ SVe�e	g(X	Yz_,g�X¡e$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 [$[ i�]J]MY�e|X	S y0x³d }�S^`^Y�X	Y [ WB`�e [ g0h Ñ�a e a�H g d�a f a `�i [ Y [
W [ W a `^`Vi a X	Y1f�g0e Ò.� fFSV]M_,g�XZe a f�e [ e|Yz_KS^f�e	}BS [%a `VU�g�XZSVe|}�]�S [ e|g(S^]J_,g [ Y [ i�]M]JYGe	XZi � SVh Å;Æ ñ
ï�× Åsú�Ù�x e	}BYzf d Y a�Ñ	ÑEÅ³ú e	g�ï�× Å;Æ|ÙlÒ<¨ }BS [ S [<y XZW y S a `�e|gMe	}BY9_BXZg�_ a U a e|SVg�fFg�h.S^f�h�g0X	] a e|SVg�f
e|}BXZg�WBU�}£e|}BYKU�X a _B} a f Ñ _BXZY b Yzf�e [ S�e&h�X	g�] � YzSVfBU�Y���_BX	Y [	[ Y Ñ S^fûe|}�Y [ e a f ÑBa X Ñ Ñ�a e a*H g d
a f a `�i [ S [ h�X a ]MY d g0X {HÒ
´§éKë ü rC��o�v ¨ }BYKh�g0`^`^g d SVfBUEX	W�`^Y [Ja XZY�e a0{ Yzf?h�XZg�]ýe	}BY�g�X	SVU�S^f a ` d g�X { g�fûe|}�Y ÈF¤7Ø
a `^U�g0X	SVe	}B] Ò �TSVX [ e d Y>_BXZY [ Yzf�e5e|}�YFXZWB`^Y [ h�g�XMï�× ÅuÙlÒ�¨ }BY [ Y [ YGe [�a0yzy WB]9WB` a e|Y�h�X	g0]¸e|}BY
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 #*2 ) g0f5e|}BY
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e|}BY$_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
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¨ }�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: �������
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¨ } 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

ç��



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

çg»



¨ }�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

ç0ç



begin[main]

start t1

f()

join t1

end main

begin t1

f()

end t1

A

B

C

D

E

F

G

H

I

J

begin f()

end f()

OUT={G}

M={G,H,I,K,L,J,C,D,E}

M={G,H,I,K,L,J,C,D,E}

M={G,H,I,K,L,J,C,D,E}
OUT={}

OUT=M

OUT=M

M={C,D,E,K,L,G,H,I,J}
OUT=M

M={C,D,E,K,L,G,H,I,J}

M={C,D,E,K,L,G,H,I,J}

M={C,D,E,K,L,G,H,I,J}

OUT=M

OUT=M

OUT=M

OUT=M

OUT=M

M={C,D,E,K,L,G,H,I,J}

M={C,D,E,K,L,G,H,I,J}

K

L

ÕTS^U�W�X	Y »FEG� ¿ � ¤7Ø÷a f a `�i [ S [ g�f a fKY�� a ]J_B`^Y d }BYGX	Y a ]MY�e|}Bg�HFS [ S^f b g { YIH � i�e d g?HBS [ e|S^f y e
]MY�e|}Bg�H [

begin[main]

start t1

f()

join t1

end main

begin t1

f()

end t1

A

B

C

D

E

F

G

H

I

J

begin f()

end f()

OUT={G}

M={G,H,I,K,L,J,C,D}

M={G,H,I,K,L,J,C,D}

M={G,H,I,K,L,J,C,D}
OUT={}

OUT=M

OUT=M

M={C,D,E,K,L,G,H,I,J}
OUT=M

M={C,D,E,K,L,G,H,I,J}

M={C,D,E,K,L,G,H,I,J}

M={C,D,E,K,L,G,H,I,J}

OUT=M

OUT=M

OUT=M

OUT=M

OUT=M

M={C,D,K,L,G,H,I,J}

M={C,D,K,L,G,H,I,J}

ÕTSVU�WBXZY »FEJ� ¿ � ¤7Ø¬a f a `Vi [ S [ g�f�e|}�YRY � a ]M_�`^Y1g0h*ÕTS^U0WBX	Y »FEG� x H�S [ e	S^fBU0WBS [ }BS^fBU y g�f�e|Y ��e [
ç Ú



KMLËÊ�L�N ã�ä8åPO ò�ç ê¡ë�ì8êEí8î;î;å�ì8êÛïÓðÚë�ò�å�ó
¨ }BY � H aÃy g0f y WBXZX	YGf y i�]Jg�HBYz`~S [ X a e|}BYGX y g�]J_B`^S yca e	YIH E D Y d S^`V`�e|XZY a e a XZYz_BXZY [ Yzf�e a e	S b Y
[ W � [ YGeFg0h�e|}BY � H a ]Mg�HBYG` E � W�X5X	Y�h�YzX	YGf y Y�S [ Ó 6�D Ô Ú ÕIx7a `Ve	}Bg�WBU0}÷e|}BY � H a  <Y�h�YzX	YGf y Y� a f�W a `�Ó � X	U Ô � Õ ] a i a ` [ g � Y y g�f [ WB`�e|YIH E

� f � H a e a�[	{ S [ HBY y ` a XZYIH d SVe	} � H a�¿Á[1
�����Qö
�)�RB�Fy g�f [ e|X	W y ec¢;S^f [ e a f�e	S a e	S^g�f [ g0h�e a�[	{
eAi�_,Y [�yca fMg yGy WBX d }BYGX	YDH�Y y ` a X a e|S^g0f [ g0h8g0e	}BYzXSH a e a eAi�_,Y [�yca fMg yGy WBX E ¨ }BY y g�X	XZY [ _sg�fFHBS^fBU
e a0[Z{�[$a XZY [ e a XZe|YTH d }�YzfFe	}BY�S^f [ e a f�e	S a e	S^g�f a _B_sY a X [ SVf [Zy g�_,Y E ¨Ca0[	{�[<yca f a ` [ g � Y y X	Y a e|YTHH�i�f a ]JS yca `^`Vi E Õ�g0XCg�W�XT_BWBXZ_sg [ Y [Gx0d Y d S^`V`�] a0{ Y�e|}�Y [ SV]M_B`VSVhji�S^f�U a0[	[ WB]M_�e|S^g0f�e|} a e a `V`�e a0[Z{�[
a X	Y [ e a XZe	YIH [ SV]9WB`Ve a fBYGg�W [ `�i x�d }BYzfKe|}BY�_BXZg�U�X a ] [ e a XZe [ E

¨ }�Y � H a5[ i�f y }BX	g�f�S�á a e|S^g0f�_�X	S^]JSVe	S b YRS [ e|}�Y9X	YGfUHBY\á b g�W [ E � H a � [ eAi�`^Y9XZYzfUHBYGá b g�W [ S [�a
y g�f [ e|XZW y e d }�S y }ÃYzf [ WBXZY [ e	} a e�SVf a _ a S^X<g0hQe	}BX	Y a H [zx fBYzS�e|}BYGX$e|}�X	Y a HE_BX	g y YGYIH [ � Y�i�g�fUH a
y YzX¡e a SVf�_sg�SVf�e � Y�h�g�X	Y1e|}�YRg�e|}BYGX�g�fBY&HBg�Y [ E ¨ }BS [%y g�]J]9WBfBS yca e	S^g�fNS [�[ i�f y }�X	g�fBg0W [ E

A

B

C

X

Y

ZÕCS^U�WBXZY »FE$» ¿�' � a ]M_B`VY1g0h � H a  <YGfUHBYGá b g0W [
w fWV�U�WBXZY »�EB» x�d Y [ YGY a f£Y�� a ]J_B`VYKg�h a f � H a X	YGfUHBY\á b g�W [ E ¨ }BYzXZY x�d Y { fBg d e	} a e

® ACXZY a fUH>± A[X?\�x � W�e a ` [ gJe	} a e$®�@ \ ° Y @ ±R°|�^] \ °`_a] ±R° Y ] �N°|®�] _ E
D Y�g�]JSVe a f�i5X	Yz` a e|SVg�f � YGe d YzYzf>� a fUHb_ E

6 Y yca W [ Y�XZYzfUHBYGá b g�W [ S [;[ i�f y }�X	g�fBg0W [zx�d Y~] a i�XZYz]Jg b Y A[X XZYz` a e|S^g0f [ h�X	g�] a `V` [ W yGy Y [Z[ g�X [
g0hTg0fBY�fBg�H�Y a fUH�_BX	YTHBY y Y [	[ g�X [ g0hCe	}BY�g0e|}�YzX d }BYzf�e|}�YzX	YRS [�y g�]J]9WBfBS yca e	S^g�f E

 %YzfFHBY\á b g�W [ S [�a�y e|W a `^`�icHBY y ` a XZYIH5SVf � H a�y g�H�Y � iJW [ SVfBU a fNYzf�e|X¡iE×0HBY y ` a XZYIH d S�e|}Je|}BY
e a0[Z{�Ù~a fUH a f�Yzf�e|X¡i yca `^` ¿ S^fNe	}BYdHBY y ` a X a e|SVg�f5h�g�X�e	}BY�e a�[	{ eAi�_,Y x e	}BY a0yzy Yz_�e	YIHKYzf�e|XZS^Y [%a X	YHBY y ` a XZYIH ¿

B���eQ�
�)fRB�hg���ÿji���ÿ # �

ç Ô



����
 ÿ�)�ÿ����(R " ���. ð�ãlk # � ð ��
���L���ÿ,�nm
�0���hg���ÿ�i���ÿ
a fUH a f�i y `VS^Yzf�e yza f yza `^`se|}BY�Yzf�e	XZi ¿
g���ÿji���ÿ��Ùÿ����(R " ���.�o��nm
¨ }�YzX	YÃS [5a ` [ g aqp Û�Þ^Û`r�Ü$]JY y } a fBS [ ] x~d }BS y } a0yzy Yz_�e [�a f�WB] � YzX5g�h�Yzf�e|X¡i?eAi�_,Y [�a fUH

y }Bg�g [ Y [ g�fBY�g0h;e|}�Yz]K¢ d Y a0[Z[ WB]JY1e|} a e%S�e a0y e [ fBg�fUHBY�e|YGX	]JS^fBS [ e|S yca `V`Vi E
KMLËÊ�LËÊ s�Ï�ì8ò�Ï�ì�Ð¨î;å�ó×çTÎ�Ï×ë:ì�Ñ Ï]ìtO ò�çìÍ8î;ë�Ð$î;ç�ðìÑ

¨ }BY � H a ]Jg�H�Yz`�S [Ma ` [ g a ]MYGf a � `VY�e|guV�fUHBSVfBU A[X�a fFHv] XZYz` a e|SVg�f [ E D YFfBg d _BXZY [ YGf�e
a f a `VU�g�X	S�e|}B] h�X	g�] Óà© �7Ô Ú Õ h�g�X?H�g�S^fBU [ g Exw S { YFe|}�Yu� acb0a¥a f a `�i [ S [ h�g�X4�FW [ e ¤7a _B_,Yzf
S^f ØTa X a `V`^Yz` x S�e�S [ g�fB`Vi a _B_B`VS yza � `^Y�e|g�_BXZg�U�X a ] [$d SVe|}Ãg0fBY&_BX	g y YTHBWBXZY&_sYGX�e|}BXZY a H a fUH4fBg
[ Yz`�h��A_ a X a `V`^Yz`�W�fBSVe [ E w e~S [ ]9W y } [ S^]J_B`VYzX x � Y yza W [ Y�e	}BY � H a X	YGfUHBYGá b g0W [%y g�f [ e|XZW y e%S [ ]9W y }
[ S^]J_B`VYzX�e	} a fb� a²b�a�¿À[%y g�f y WBXZX	Yzf y i [ W�_B_sg0XZe E

¨ }�Y a f a `�i [ S [Ja0[Z[ WB]JY [ e|} a e a `V`~e|}BXZY a H [5a XZY>X	YG_BX	Y [ YGf�e	YIH � i [ Yz_ a X a e	Y y g�f�e|XZg�`#� H g d
U�X a _�} [zx0a fUH�e	} a e a `V`�g0h�e	}BY�U0X a _B} [Ta XZY acb�a SV` a � `VY [ e a e|S yca `V`Vi E ¨ }BYzXZY a XZY�e d g$eAi�_,Y [ g�hBfBg�HBY [
S^fRY a0y } Â Õ ¾ ¿ `^g yca `�fBg�HBY [Gx0y g0X	X	Y [ _,g�fUHBSVfBU%e|g<W [ W a ` � H a$[ e a e	Yz]JYzf�e [Gx�a fFH y g�]M]PWBfBS yza e|SVg�f
fBg�H�Y [zx.y g�X	XZY [ _sg�fFHBS^fBUFe|gEXZYzfUHBYGá b g�W [ E �ây g�]J]9WBfBS yca e	S^g�f�fBg�HBYN} a�[ e d gÃ_�X	YIH�Y y Y [	[ g�X [Gx
g�fBY�h�g�XCY a0y }(_ a XZe|S y SV_ a f�eQSVfPe|}BY�X	YzfFHBY\á b g�W [Gx�a fUH9e d g [ W yzy Y [Z[ g�X [ E ¨ }BYzXZY%S [Qa ` [ g a f ú(û;ú Ü ú Ý0Þ
fBg�H�Y�h�g0X~e|}BY d }Bg�`VY1_BX	g0U�X a ]K¢BS�e�S [ e	}BY�_BX	YTHBY y Y [	[ g�X$h�g0X a `^`8g�hCe	}BY1e a0[Z{ � YGU�S^f�fBg�HBY [ E

w f�e|}�S [�a f a `Vi [ S [zx%d YÃe|X a0y�{ w © a fFH�ï [ Y�e [ h�g�X�Y a0y }öf�g�HBY E ¨ }BY w © [ Y�e y g�`^`VY y e [
S^f�h�g�XZ] a e|S^g0f?h�X	g0] e	}BY4_BX	YTHBY y Y [	[ g�X [ g0h a fBg�HBY x<d }BS^`VY>e|}BY�ï [ Y�e�e|X a�y�{�[ e	}BY y WBXZX	YGf�e
Y [ e	S^] a e|YMg0h%fBg�HBY [�d }BS y }�] a i¥} a _B_,YzfûS^f¥_ a X a `^`^YG` E � f a HFHBSVe	S^g�f a ` � SVePg0h%S^f�h�g0X	] a e|SVg�f
d YPe	X a0y�{ S [$a7y Û	Ý�r`z � SVe<h�g�X<Y b YGXZi y g�]J]9WBfBS yca e	S^g�f�fBg�HBY E ¨ }BS [ � S�e7} a�[1a f>SVfBSVe	S a ` b�a `VWBY
g0hTh a ` [ Y x�a fUHKS [%[ Y�e%e|g(e|X	W�YRS�h � g0e	}FXZYzfUHBYGá b g�W [ _�X	YIH�Y y Y [	[ g�X [1a X	Y�_ a X a `^`VYz`se	gMY a0y }>g�e|}BYGX E
Â `^Y a X	`Vi x e|}�S [ S [%a fBY y Y [	[|a XZi y g�fFHBSVe	S^g�f5h�g�X~e	}BY�X	YGfUHBY\á b g�W [ e|g(_BXZg y YzYIH E

Ú Ð



¨ }�Y�XZWB`^YTh�g0X8e|}BY w © [ Y�e a e a `^g yca `�fBg�H�Y.]MYGX	U�Y [ e|}BY�S^f�h�g�X	] a e|SVg�f$h�XZg�] a `^`0_�X	YIH�Y y Y [	[ g�X [G¿
w ©9× ÅuÙ�� ûüký Ø XZYIH þ ¾�ÿ ï×�� Ù

d }BS^`VY a e a&y g�]J]9WBfBS yca e	S^g�fNfBg�H�Y xBd Y�XZYI{�WBS^XZY � g0e	}�_BX	YTHBY y Y [	[ g�X [ e|g(_sg [	[ S � `ViNY���Y y W�e|Y ¿
w ©9× ÅuÙ�� ÆÈ ÉW| üký Ø X	YTH þ ¾kÿ ï�×}� Ù SVh y Û	Ý�r`z�× ÅuÙ� g0e|}BYGX d S [ Y

¨ gJg � e a S^f�e|}BY�ï [ Y�e<h�XZg�]�e	}BY w © [ YGe x�d Y yca ` y W�` a e	Y a¥¾�' © [ YGe x�[ g(e|} a e
ï�× ÅuÙ½� w ©9× ÅuÙrÀÂ¾�' ©9× Å8Ù3 YTV�fBSVfBU�e|}BY ¾R' © [ Y�eZV�X [ e�X	YT{�W�S^X	Y [ W [ e	g [ Y�ePW�_ a f�~ [ Y�e�h�g�X�Y a0y } [ e a e|YG]MYGf�e Å E ~

y g�f�e a S^f [ e|}BY$S^fBS�e|S a `�fBg�HBY x�a0[ `Vg�fBU a0[ e	}BYzXZY7S [�a _ a e|}Mh�X	g�]�e	}BY7SVfBSVe	S a `Bf�g�HBY<e|g Å SVf [ g0]MY
Â Õ ¾ ¢�SVe a ` [ g y g�f�e a SVf [�a `^` y g�]J]9WBfBS yca e	S^g�f&fBg�HBY [�d S�e|} a _ a e|}(e|g Å�d }BS y } y WBXZX	Yzf�e	`Vi(} acb Y
e|}BYGS^X y Û	Ý�r`z � S�e [ YGePe	gFe	X	WBY E w f�e|WBS�e|S b Yz`�i x ~ XZYz_BXZY [ Yzf�e [ e	}BY [ YGe9g�h y WBXZX	YGf�e	`Vi��AXZY a0y } a � `^Y
fBg�H�Y [ E D Y [ YGe

¾�' ©P× Å8Ù½��� ûüký���� W yzy ×}� Ù�� Ã¹Ì(¼ ä ¼ S [ S^f�e|}�Y [	a ]JY�e a0[Z{�a0[%Å£Ï
� f y Y a U a S^f x�d Y a0[	[ WB]JYRe	} a e$fBg [ e a e	Yz]JYzf�e [$a X	Y [ YG`Vh��Ë_ a X a `^`^YG` E�� Y�U�YGfBYzX a e|Y a `^`.×�e|X a f [ S#�
e|S b Y Ù�[ W yzy Y [Z[ g�X [ g�hue|}BY [ e a e	Yz]JYzf�e [ SVf4~ xBa0[ `^g�f�U a0[ e	}BYGi a X	Y$fBg0e�SVfNe|}�Y [|a ]JY$e	}BX	Y a H a0[
Å E

¨ }�Y�V�f a ` [ e|YG_ES^f�e	}BS [<a `VU�g�X	S�e|}B]�S [ e|g [ i�]J]MY�e|XZS�ázY E w h Å;Æ ñ�ï�× Å³ú�Ù x e	}BYzf d Y�Yzf [ WBX	Y
e|} a e Å³ú ñ�ï�× Å�Æ	Ù E � U a SVf x e	}BS [ fBY y Y [Z[|a X¡i [ e	Yz_&_BXZY b Yzf�e [ e|}�Y a `^U0g�X	S�e|}B]�h�XZg�] � YGS^fBU [ e a e|YTH
a0[<a([ e a fFH a X�H7H a e a!� g d\a f a `Vi [ S [ E

¨ }�S [Qa f a `Vi [ S [;yca f � Y�S^]J_B`^YG]MYGf�e	YIH [ g7e	} a eCSVe;e|YGX	]JS^f a e	Y [ S^f ã × ä å£ä æ Ù e|S^]JY7× d }BYGX	Y�ä å£ä
S [ e	}BY�f�WB] � YzX�g0h;fBg�HBY [ S^f5e	}BY�_BXZg�U�X a ] Ù�a fUH�S [ U�W a X a f�e|YzYTH�e|g y g0]M_BW�e|Y a9y g�f [ YGX b�a e	S b Y
a _B_BXZg²��SV] a e	S^g�fNg0hTe	}BY�_sYGXZh�Y y eD� ¤7Ø SVf�h�g�XZ] a e	S^g�f E� YP} a²b Y a `VX	Y a H�i�HBS [Zy W [Z[ YTH�}�g d e	gNY ��e	YzfUHEe	}BYc� acb�a � ¤$Ø�a f a `�i [ S [ e|gM} a fUHB`VYP_BXZg!�
U�X a ] [�d SVe|}¥]9WB`�e|S^_�`^Y9_BXZg y YIHBW�X	Y [9a fUH [ Yz`Vh��Ë_ a X a `^`VYz`QWBf�SVe [ E ¨ }BY [ SVe|W a e|SVg�fÃh�g�X � H a _BXZg!�
U�X a ] [ S [ f�g0e b YGXZi�HBS  YGX	Yzf�ez¢ d YRg�]JSVe�HBS [	y W [	[ S^g�f�g0hCe|}BY [ Y�S [Z[ WBY [ E
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� fBg0e	}BYzXR` a fBU�W a U0Y d S�e|} y g�f y WBXZX	Yzf y i¥_BX	SV]MS�e|S b Y [ S [PÂ � w�E �7[ SVeRS [�a }BS^U0}BYzX��Ag�X�HBYzX�` a f��
U�W a U�Y x SVe [1a f a `�i [ S [ S [�[ g�]MY d } a e�]Jg�X	Y y g�]J_B`^S yca e	YIH>e	} a fÃe|} a e1h�g�X�` a fBU�W a U�Y [ `VS { Y�� acb0a
a fUH � H a ¢�}Bg d Y b YzX x }BYGX	Y d Y a X	Y [ g�`VYz`�i4HBS [	y W [	[ SVfBUJSVe [�y g�f y WBX	XZYzf y i�]Mg�HBYz` E

Â � w W [ Y [5[ i�f y }BX	g0fBg�W [�y g�]M]PWBfBS yza e|SVg�f E ¤ Yzf y Y x<a f a f a `Vi [ S [J[ S^]JS^` a XPe	gpe|}BYFg�fBY
d Y9} a²b YP_BXZY [ Yzf�e|YTH4h�g0X � H a SVf [ Y y e	S^g�f »�Esà d g�W�`-H � Y a _B_B`^S yca � `^Y x g0f y YRe|}BY�}BS^U�}�YzX��Ëg�X�H�YzX
h�Y a e	WBX	Y [ g�h Â � w a X	Y�e a ]MYTH E
KML	�ML�N ����� Ì�� ���������n�� ¡ ¡�1����¢¤£¥�M¦d�1§
� Y�_BXZY [ Yzf�eMe	}BY Â � w y g�f y WBX	XZYzf y iû_BX	SV]MS�e|S b Y [ S^f¨V�U�W�X	Y »FE ç�E � HBS [	y W [	[ S^g�fûg0h Â � w ¿Á[
}BS^U�}�YzX��Ëg�X�H�YzX y g0f y WBXZX	YGf y i yca f � Y1h�g�WBfUHKS^f¥Óª©<YG_ Ô à Õ E

ÕTS^U0WBX	Y »�E ç ¿�Â � w y g�f y WBX	XZYzf y i�g�_,YzX a e|S^g0f [«�¬ RU «�®�¯ j°�±�²U³e±«�¬ RU¤´�°�µ ® °!¶«�¬ RU¤´�°xfiF!¶ «iU°�·¹¸eRU°�º�¶ k¼»�½ ¶¾³ «À¿jÁ ½ ¶¾³ «¾Â¼¿jÁÃ«�®�¯ j°f±�²U³�±iU°�·¹µ ® °!¶j¶UF· k2½ ¶¾³ «�¿jÁ ´�°Äµ ® °!¶iU°�· ¯ Fµei k ´�°Äµ ® °!¶ ¿jÁ ´�°iU°�·¹¸f!¶�± kÃ» ´�°Äµ ® °�¶aÅ�´�° Âv¿jÁ ½ ¶¾³ «iU°�· ¯ Fµei å i « k ´�°Äµ ® °!¶ ¿jÁ ´�°¹�iF!¶ «iU°�·¹¸f!¶�± å i « kÃ» ´�°Äµ ® °�¶aÅ�´�° Âv¿jÁ ½ ¶¾³ « �iF!¶ «iU°�·¼Æ ½ ° ¯ ± kÃ»Ç½ ¶È³ «�¿�Á ´�°¹�iF�¶ «ÉÂÃ¿jÁ ´�°Ê�iU!¶ «iU°�·Ëº ¯ °!R kÃ» ´�°¹�iF�¶ « Å » ´�° ¿jÁ ´+Ì ÂjÂv¿jÁ ´+ÌÀ�iF!¶ «iU°�·¹µ ®ÎÍjÍ ¸� k ´�°¹�iF!¶ « ·�³j¸ «À¿jÁ ´�°¹�iF�¶ «iU°�·¹¸ ¬ ¶Éµ k ´�°¹�iF!¶ «�¿jÁ ´�°iU°�·¹¸f�·fFµ « k ´�°¹�iF!¶ « ·�³j¸ «À¿jÁ ´�°
Â � w } a�Ï h�gfÐUÑ Ï e a fUH a Ñ�H y g�f y ÐUÑ�Ñ�Òzf y i4_UÑ�Ó-ÔÕÓVeÖÓ b Ò Ï\¿�Ï�×¡Ø�ÙMÚ8xCy } Ø�ÚUÚ ÒTÛ x Ñ�Ò y�ÜuØ�Ú H Ï Ò Ú H E
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¨ }UÒ Ï�×¡Ø�ÙMÚ¨× Ñ�Ó-ÔÕÓÞÝÖÓ Ü Ò y Ñ�Ò Ø ÝÖÒ ÏßØ�Ú Ò Ù Ý	}UÑ�Ò Ø H Ø!Ú H Ï Ý Ø Ñ�Ý Ï Ò���Ò y ÐFÝÖÓÞà Ú à!á Ø�â Ó Ü Ò Ú á0Ð ÚUã Ý�Ó-à ÚÓ Ú Ý�ä Ø ÝåÝÖäUÑ�Ò Ø H E7æ äFÒ ã ä Ø�ÚUÚ ÒIÛ�á0Ð ÚUã Ý�Ó-à Ú$ã Ñ�Ò Ø Ý�Ò ÏcØ7Ú Ò Ù�ã ä Ø!ÚUÚ ÒIÛ Ø�Ú H¨Ñ�ÒTÝ�ÐUÑ ÚUÏ ÓÞÝ E2æ äUÒ Ï Òã ä Ø�ÚUÚ ÒTÛ Ïçã�Ø�Ú�è Ò&Ð Ï ÒTH"ÝÖà Ï Ò Ú H Ø�Ú H7Ñ�Ò ã ÒIÓ Ü Ò&Ô?Ò Ï�Ï�Ø�â Ò Ï Eé Ú�Â � w�ê Ï Ò Ú H Ø�Ú H¨Ñ�Ò ã ÒIÓ Ü Ò Ø Ñ�Ò Ï�ë�ÚUã äUÑ�à Ú àfÐ Ï à × ÒTÑ Ø Ý�Ó-à ÚUÏTì à�á ã àfÐUÑ Ï Ò ê Ñ�Ò ã ÒIÓ Ü Ò è ÛÞà ã`íjÏÐ Ú ÝÖÓ-Û Ø Ô?Ò Ï�ÏÖØ!â Ò2Ó ÏßÏ Ò Ú Ý ê è ÐFÝ Ï Ò Ú H Ø Û Ï à è ÛÞà ã`íjÏ Ð Ú Ý�Ó-ÛlÝ�ä Ø ÝcÔÕÒ Ï�ÏÖØ�â Ò2Ó Ï Ñ�Ò ã ÒTÓ Ü ÒTH E é+á Ù Òí�Ú à Ù Ý�ä Ø Ý Ø"Ï Ò Ú H Ø!Ú H�Ñ�Ò ã ÒTÓ Ü Ò Ø Ñ�ÒÕà Ú ÝÖäUÒ ÏÖØ ÔÕÒ ã ä Ø�ÚUÚ ÒTÛ ê Ø�Ú H�Ý�ä Ø ÝåÝÖäUÒ?Ñ�Ò ã ÒIÓ Ü Ò?Ó Ï ÝÖäUÒà Ú Û ë à Ú Ò�à Ú Ý�ä Ø Ý ã ä Ø!ÚUÚ ÒIÛ ê Ý�äUÒ Ú4Ù Ò ã�Ø�Ú�Ø!Ï�Ï ÒTÑ�Ý Ø ] Ñ�ÒIÛ Ø ÝÖÓÞà Ú?è ÒTÝ Ù ÒIÒ Ú Ý�äUÒ Ï Ò Ï Ý Ø ÝÖÒTÔ?Ò Ú Ý Ï E� äUÒ Ú7Ù Ò&HUà Ï à ê Ù Ò Ø Û Ï à Ø�Ï�Ï ÒIÑ�ÝD] ÝÖà�ÝÖäUÒ Ï Ð ãIã Ò Ï�Ï àfÑDà!áîÝ�äUÒ ¸f!¶�±2Ø�Ú H ¯ Fµ�¡³(iFïÚ à�HUÒ Ï Eæ äFÒDà�Ý�äUÒIÑlð�� w × Ñ�ÓÞÔ?Ó#ÝÖÓ Ü Ò Ï Ó Ú�Ü àfÛ Ü Ò(Û�ñ0Û�ò�Ü p E ð�� w Ø Û-ÛÞà ÙMÏ Ý�äUÒ ã à ÚUÏ ÝÖÑ�Ð ã ÝÖÓÞà Ú à!á�Ñ�Ò ã ÒTÓ Ü ÒØ�Ú H Ï Ò Ú H�Ò Ü Ò Ú Ý Ï E�æ äFÒ Ï ÒdÒ Ü Ò Ú Ý ÏMØ Ñ�Ò�H Ø Ý Ø�Ü!Ø Û-ÐUÒ Ï Ý�ä Ø Ý ãIØ�Ú2è Ò Ø�ã ÝÖÒIH2à Ú Û Ø Ý�ÒIÑ è�ë Ý�äUÒ Ï�ë�ÚUã× Ñ�ÓÞÔ?Ó#ÝÖÓ Ü Ò ¿çÏ�ë�ÚUã äUÑ�à Ú Ó�áIÓ ÚFâ à ÚuØ Ñ�Ò ã ÒTÓ Ü ÒÕÒ Ü Ò Ú Ý ã�Ø Ð Ï Ò ÏZØ Ñ�Ò ã ÒTÓ Ü ÒÕÝ�à4Ý Ø�í Ò × Û Ø�ã Ò E Õ¡ÐUÑ�ÝÖäUÒTÑ��Ô?àfÑ�Ò ê Ý�äUÒ â Ð Ø Ñ�H%á0Ð ÚUã Ý�Ó-à Úuã Ñ�Ò Ø ÝÖÒ ÏåØ�Ú Ò Ü Ò Ú Ý�àfÐFÝ&à�á Ø á0Ð ÚUã ÝÖÓ-à Ú$× Ñ�àfÔÕÓ Ï Ó ÚUâ Ý�à2Ñ�Ò�ÝÖÐUÑ Ú�Ø�ÚÒ Ü Ò Ú Ý EËæ äFÒ Ù Ñ Ø�× á0Ð ÚUã Ý�Ó-à Ú Ý Ø!í Ò Ï?Ø�Ú Ò Ü Ò Ú Ý2ó Ø�Ú H Ø á0Ð ÚUã Ý�Ó-à ÚõôvØ�Ú HWÑ�Ò�ÝÖÐUÑ ÚUÏ?Ø�Ú à�Ý�äUÒIÑÒ Ü Ò Ú Ý E�� äUÒ Ú ÝÖäUÒMÑ�ÒTÝÖÐFÑ Ú ÒTHïÒ Ü Ò Ú Ý�Ó Ï�Ï�ë�ÚUã äUÑ�à Ú Ó�áIÒIHïà Ú ê ÝÖäUÒMÒ Ü Ò Ú Ý�ó â Ò�Ý Ï�Ï�ë�ÚUã äUÑ�à Ú Ó�áIÒIHïà Ú êØ�Ú HcÝÖäUÒ Ú4ô Ó Ï�Ø�×U× ÛÞÓ-ÒIHßÝ�àdÝÖäUÒMÑ�Ò Ï ÐUÛ#Ý�à�áÈó Eöæ äUÒMV Ú¡Ø ÛFÒ Ü Ò Ú Ýlà × ÒIÑ Ø ÝÖÓÞà Ú Ó Ï�ã äFà�à Ï Ò E é+Ý�Ý Ø�í Ò Ï�ØÛ-Ó Ï Ý�à�á�Ò Ü Ò Ú Ý Ï�Ø�Ú H ê Ð × à Ú?Ï�ë�ÚUã äUÑ�à Ú Ó�á Ø Ý�Ó-à Ú ê Ú à Ú HUÒTÝ�ÒIÑ�Ô?Ó Ú Ó Ï ÝÖÓ ãIØ Û-Û ëåã äUà�à Ï Ò Ï à Ú ÒçÒ Ü Ò Ú Ýlá0Ñ�àfÔÝÖäUÒ&Û-Ó Ï Ý�Ý�à è Ò Ï�ë�ÚUã äFÑ�à Ú Ó�áIÒTH>à Ú Eæ à Ø�ã Ý�à Ú Ò Ü Ò Ú Ý Ï ê Ù Ò�ä Ø�Ü Ò2ÝÖäFÒ Ï�ë�ÚUã á0Ð ÚUã ÝÖÓ-à Ú ê Ù äUÓ ã äqÝ Ø�í Ò ÏÕØ�Ú Ò Ü Ò Ú Ý Ø�Ú H ã�Ø Ñ�Ñ�ÓÞÒ ÏàfÐFÝZÝ�äUÒ Ø�Ï�Ï à ã Ó Ø ÝÖÒTH Ø�ã Ý�Ó-à Ú Ebæ äUÒTÑ�Ò4Ó ÏßØ Û Ï à"Ý�äUÒ Ï ÒIÛ-Ò ã Ýßá0Ð ÚUã Ý�Ó-à Ú ê Ù äUÓ ã ä÷Ó Ï ÒT{�ÐFÓ Ü!Ø Û-Ò Ú ÝZÝÖàã àfÔ × à Ï Ó ÚFâcÏ�ë�ÚUã�Ø�Ú H ã äUà�à Ï Ò E
KML	�ML+ø ùx��úU�n�ÈúUû���üý��þ���ÿFþ�§�ûÇú�¢tû����¨� � �� ¡��üS ¡þ�£¥ÿ
æ äUÒ�äFÓ â äUÛ ë H ë�ÚUØ Ô?Ó ã�Ú¡Ø Ý�ÐUÑ�ÒMà�á�� w × Ñ�à â Ñ Ø Ô Ï Ô Ø�í Ò Ï ÝÖäUÒTÓ-Ñ Ø�ÚUØ Û ë�Ï Ó Ï {jÐUÓÞÝ�ÒçHFÓ�÷ ã ÐUÛ#Ý E�� Ò Ü �ÒIÑ�Ý�äUÒIÛÞÒ Ï�Ï ê Ý�äUÒIÑ�Ò�ä Ø�Ïîè ÒIÒ Ú�Ù àfÑ í à Ú à × Ý�Ó-ÔÕÓ�áTÓ ÚUâ � w × Ñ�à â Ñ Ø Ô Ï�� æ �bð��
	��� E1� Ò Ù ÓÞÛ-ÛfHFÓ Ï�ã Ð Ï�ÏÙ ä Ø Ý Øcã àfÔ × Ó-ÛÞÒIÑ�ÔZÐ Ï Ý íjÚ à Ù Ý�à è Ò Ø�è ÛÞÒ�ÝÖà Ø�Ï�Ï ÒIÑ�Ýd] Ø�Ú H ACX Ñ�ÒIÛ Ø ÝÖÓ-à ÚUÏ E

�¡àfÑ�àfÐUÑ ã�Ø Ð Ï�Ø Û-Ó#Ý ë?Ø�Ú¡Ø Û ë�Ï Ó Ï ê Ó#ÝlÓ Ï Ó-Ô × ÒIÑ Ø ÝÖÓ Ü ÒçÝ�àßÑ�Ò Ï àfÛ Ü ÒDÝ�äUÒ ã àfÔÕÔßÐ Ú Ó ã�Ø Ý�Ó-à ÚÕã ä Ø�ÚUÚ ÒIÛ ÏØ�ÏDØ!ãIã ÐFÑ Ø Ý�ÒIÛ ë7Ø!Ï�× à Ï�Ï Ó è ÛÞÒ E � Ð ã ä>HUÓ ÏÖØ Ô è Ó â Ð Ø ÝÖÓ-à Ú Ó Ï Ñ�ÒT{�ÐFÓ-Ñ�ÒTH>Ó Ú àfÑ�HUÒIÑMÝÖàÕÓ-Ô × à Ï Ò Ø�Ú à�Ñ��HUÒIÑ�Ó ÚUâ à ÚÕÏ Ý Ø ÝÖÒIÔÕÒ Ú Ý Ï Ó Ú HUÓ  ÒTÑ�Ò Ú ÝSÝÖäFÑ�Ò Ø H Ï�� Ý�äUÒIÑ�Ò�Ó Ï�Ú à�à�Ñ�HUÒTÑ�Ó ÚFâ Ó#á Ù Ò ãIØ�ÚUÚ à�ÝSHUÒ�ÝÖÒTÑ�ÔÕÓ Ú Ò
���



ÝÖä Ø Ý�Ý Ù à × Ñ�à â Ñ Ø Ô × àfÓ Ú Ý ÏMØ Ñ�Ò Ø�ã ÝÖÓ ÚUâ à Ú ÝÖäUÒ ÏÖØ Ô?Ò ã ä Ø!ÚUÚ ÒIÛ E
� Ï�ë�ÚFã äUÑ�à Ú àfÐ Ïïã àfÔÕÔßÐ Ú Ó ã�Ø Ý�Ó-à Ú Ô?à�HUÒIÛlÓ-Ô × à Ï Ò Ï�Ø%Ï�ë ÔÕÔ?Ò�ÝÖÑ ë÷è Ò�Ý Ù ÒTÒ Ú ÝÖäUÒ�Ñ�Ò ã ÒTÓ Ü ÒØ�Ú H Ï Ò Ú H Ø�ã Ý�Ó-à ÚUÏ E � Ï Ò Ú H Ø�Ú H Ø Ñ�Ò ã ÒIÓ Ü ÒZà Ú ÝÖäFÒ Ï�Ø Ô?Ò ã ä Ø!ÚUÚ ÒIÛ Ø Ñ�Ò�ÒT{�ÐFÓ Ü!Ø Û-Ò Ú Ý�Ó Ú Ý�ÒIÑ�Ô Ïà�álÝ�ÒIÔ × àfÑ Ø Û àfÑ�HUÒIÑ�Ó ÚUâ E�� à Ù Ò Ü ÒIÑ ê Ó Ú Ý�äUÒ × Ñ�Ò Ï Ò ÚUã Òïà�álÔßÐUÛ#ÝÖÓ × Û-Ò Ï Ò Ú H�Ò Ü Ò Ú Ý Ï à�ÑåÔZÐUÛÞÝ�Ó × ÛÞÒÑ�Ò ã ÒIÓ Ü Ò>Ò Ü Ò Ú Ý Ï ê Ù Ò Ú à�ÝÖÓ ã Ò�ÝÖä Ø Ý Ï Ò Ú H Ï4Ø�Ú H¼Ñ�Ò ã ÒTÓ Ü Ò Ï2Ø Ñ�Ò"{jÐUÒTÐUÒIH Ï Ò ×¡Ø Ñ Ø Ý�ÒIÛ ëÉìDØ Ñ�Ò ã ÒTÓ Ü ÒÒ Ü Ò Ú Ý�HUà�Ò ÏMÚ à�ÝMÒ Ú¡Ø�è ÛÞÒ Ø�Ú à�Ý�äUÒIÑMÑ�Ò ã ÒTÓ Ü Ò�Ò Ü Ò Ú Ý Eé+Ý�Ó Ï á Ø ÓÞÑ�Û ëïÏ Ó-Ô × Û-Ò�Ý�à?HUÒ Ø Û Ù ÓÞÝ�ä7Ý�äUÒåÐ Ï Ð Ø Û ã à ÚUã ÐUÑ�Ñ�Ò ÚUã�ë"× Ñ�Ó-ÔÕÓÞÝ�Ó Ü Ò Ï�¸(RU°fº�¶ ê ¯ Fµei7Ø�Ú H¸f!¶�± ê Ø�Ï ÛÞà ÚUâcØ�Ï�Ù Ò ã�Ø!Ú Ñ�ÒIÛÞÓ Ø�è Û ë HUÓ  ÒIÑ�Ò Ú ÝÖÓ Ø ÝÖÒ�ÝÖäUÒ Ü!Ø Ñ�Ó-àfÐ Ï�ã ä Ø�ÚUÚ ÒIÛ Ï Ð Ï ÒIH2á0àfÑ ã àfÔÕÔßÐ Ú Ó��ã�Ø Ý�Ó-à Ú E � á ÝÖÒTÑ Ø4¸eRU°�º�¶�Ï Ý Ø ÝÖÒTÔ?Ò Ú Ý ê Ý�äUÒdÒ Ü!Ø ÛÞÐ Ø ÝÖÓÞà Ú à�á1Ó#Ý Ï�Ø Ñ â ÐUÔÕÒ Ú Ý × Ñ�à ã ÒIÒIH Ï Ó Ú2×¡Ø Ñ Ø Û-ÛÞÒIÛ êÏ à Ù Ò Ø HUH A[X Ñ�ÒIÛ Ø ÝÖÓ-à ÚUÏ�è ÒTÝ Ù ÒIÒ Ú ÝÖäUÒ Ï Ð ãTã Ò Ï�Ï àfÑ Ï à�á�ÝÖäUÒ ¸eRU°�º�¶%Ø!Ú HbÝÖäFÒ Ú à�HUÒ Ï à!á ô E é+á Ø¯ Fµei2Ï Ý Ø Ý�ÒIÔÕÒ Ú Ý�� Ø�Ú H Ø4¸�!¶�±4Ï Ý Ø ÝÖÒTÔ?Ò Ú Ýéö Ø Ñ�Ò Ø!Ï�Ï à ã Ó Ø ÝÖÒTH Ù ÓÞÝ�ä�Ý�äUÒ ÏÖØ Ô?Ò ã ä Ø�ÚUÚ ÒTÛ ê Ø�Ú HÙ Ò ã�Ø�Ú�â Ð Ø Ñ Ø�Ú Ý�ÒIÒ&ÝÖä Ø Ý�Ý�äUÒ Ï Ò Ø Ñ�Ò�ÝÖäFÒåà Ú Û ëïÏ Ý Ø ÝÖÒIÔÕÒ Ú Ý ÏDØ�ã ÝÖÓ ÚUâ à Ú ÝÖäUÓ Ï�ã ä Ø�ÚUÚ ÒTÛ ê Ý�äUÒ Ú�Ù Òã à ÚUã Ò × Ý�Ð Ø ÛÞÛ ë?Ï�× ÛÞÓÞÝ���Ó Ú ÝÖàßÝ Ù à ×¡Ø Ñ�Ý Ï ê ��� Ø!Ú H���� ê Ø�Ú HäöåÓ Ú Ý�àªö�� Ø�Ú Häö�� E � Ò ã�Ø!Ú Ò Ï Ý Ø�è ÛÞÓ Ï äÝÖä Ø Ý�� �Z] ö�� Ø�Ú H ö �ß] ��� E é Ú ÝÖäFÓ Ï&Ï Ó#ÝÖÐ Ø Ý�Ó-à Ú ê Ú à A[X Ñ�ÒIÛ Ø ÝÖÓÞà ÚUÏ äUàfÛÞH è ÒTÝ Ù ÒIÒ Ú ÝÖäFÒ × Ñ�Ò��HUÒ ã Ò Ï�Ï àfÑ Ï à�á!� � Ø�Ú H>ÝÖäUÒ Ï Ð ãIã Ò Ï�Ï àfÑ Ï à�á¸ö�� ê Ú àfÑ è Ò�Ý Ù ÒTÒ Ú ÝÖäUÒ × Ñ�ÒIHUÒ ã Ò Ï�Ï à�Ñ Ï à�á¸ö�� Ø!Ú H%ÝÖäUÒÏ Ð ãTã Ò Ï�Ï àfÑ Ï à�á���� Eæ äFÒIÑ�Ò�Ô Ø�ë�è Ò4ÔßÐUÛ#ÝÖÓ × Û-Ò Ï Ò Ú H Ï àfÑßÔßÐFÛÞÝÖÓ × Û-ÒÕÑ�Ò ã ÒTÓ Ü Ò Ï à Ú à Ú Ò ã ä Ø�ÚUÚ ÒTÛ E é+áçÝ�ä Ø ÝcÔ Ø�ëä Ø�×U× Ò Ú ê Ù Ò Ú àcÛ-à ÚUâ ÒIÑSä Ø�Ü Ò Ø�Ú�ë?ã�Ø Ð Ï�Ø Û-Ó#Ý ë Ó Ú á0àfÑ�Ô Ø ÝÖÓ-à Ú ê è Ò ã�Ø Ð Ï Ò Ø�Ú�ëïÏ Ò Ú H2Ô Ø�ë Ð Újè Û-à ã`íØ Ñ�Ò ã ÒIÓ Ü Ò ê Ø�Ú H Ø�Ú�ë Ñ�Ò ã ÒTÓ Ü Ò�Ô Ø�ë4è ÛÞà ã`í2ØcÏ Ò Ú H E
� Ï Ò Ú HqàfÑZÑ�Ò ã ÒIÓ Ü Ò Ù ÓÞÝ�ä Ø Ô è Ó â ÐUà�Ð Ïßã ä Ø�ÚFÚ ÒIÛ�Ó Ú á0àfÑ�Ô Ø Ý�Ó-à Ú ÔßÐ Ï Ý è ÒïÝÖÑ�Ò Ø Ý�ÒIH Ø�Ï Ó#áMÓÞÝã àfÐUÛÞH Ø�ã ÝSà Ú?Ø�Ú�ë à�áÉÝÖäUÒ × à Ï�Ï Ó è ÛÞÒ ã ä Ø�ÚUÚ ÒIÛ Ï E é+á Ù Ò ã�Ø�Ú?Ø�Ï�Ï ÒIÑ�Ý�Ý�ä Ø Ý Ù Ò�ä Ø�Ü Ò�à Ú Û ë à Ú Ò Ï Ò Ú HØ�Ú H7à Ú Ò&Ñ�Ò ã ÒIÓ Ü Ò Ø�ã ÝÖÓ-à Ú à Ú"Ø Û-Û�Ó ÚjÜ àfÛ Ü ÒIH ã ä Ø�ÚUÚ ÒIÛ Ï ê ÝÖäUÒ Ú7Ù Ò ã�Ø�Ú7Ï Ý�Ó-Û-Û Ø�Ï�Ï ÒIÑ�Ýd] E� äFÒ Ú HUÒ Ø ÛÞÓ ÚUâßÙ Ó#ÝÖä�Ò Ü Ò Ú Ý Ï ê Ù ÒåÑ�ÒT{�ÐFÓ-Ñ�ÒdÒ Ü Ò Ú ÔÕàfÑ�Ò�Ó Ú á0àfÑ�Ô Ø Ý�Ó-à ÚïØ Ý ã à�Ô × ÓÞÛ-Ò9�+ÝÖÓÞÔ?Ò E é ÚàfÑ�HUÒTÑZÝÖà ã àfÐ Ú ÝcÝÖäFÒ Ú ÐFÔ è ÒTÑcà�á Ï Ò Ú HWÒ Ü Ò Ú Ý ÏcÜ ÒTÑ Ï Ð Ï Ý�äUÒ Ú ÐUÔ è ÒIÑcà�áçÑ�Ò ã ÒTÓ Ü Ò2Ò Ü Ò Ú Ý Ï ê Ù ÒÔßÐ Ï Ý Ï Ý Ø ÝÖÓ ã�Ø ÛÞÛ ë ÓÞHUÒ Ú Ý�ÓÞá ë2Ù äUÓ ã ä"Ý ë�× Ò Ï à�á�Ò Ü Ò Ú Ý Ïdã�Ø�Ú Ñ�Ò Ø�ã ä Ø7¸ ¬ ¶Éµ Ó ÚUÏ Ý�Ñ�Ð ã ÝÖÓÞà Ú E�� Ò Ï ÝÖÓ-ÛÞÛÑ�ÒI{jÐUÓÞÑ�ÒZÝ�ä Ø Ý�ÝÖäUÒ ã ä Ø�ÚUÚ ÒTÛöÝÖà Ù äUÓ ã äbÝ�äUÒ ¸ ¬ ¶Éµ Ñ�ÒTá0ÒIÑ Ï�è Ò íjÚ à ÙMÚ$Ø Ý ã àfÔ × Ó-Û-ÒdÝ�Ó-ÔÕÒ E#" Ó Ü Ò ÚÝÖäUÓ Ï Ó Ú á0àfÑ�Ô Ø ÝÖÓ-à Ú ê Ù ÒMHUÒ Ø Û Ù ÓÞÝ�ä�Ò Ü Ò Ú Ý Ï Ó Ú ÝÖäFÒ ÏÖØ ÔÕÒ Ù�Ø�ë�Ø!Ï Ù ÒMHUÒ Ø ÛÞÝ Ù Ó#ÝÖäßÝ�äUÒ × Ñ�ÓÞÔ?Ó#ÝÖÓ Ü Ò Ï Eé Ú ÝÖäUÓ ÏZÏ Ò ã Ý�Ó-à Ú ê Ù Òïä Ø�Ü Ò × Ñ�Ò Ï Ò Ú ÝÖÒTH × Ñ�Ó ÚFã Ó × Û-Ò Ï á0àfÑåHUÒTÝ�Ò ã ÝÖÓ ÚFâ ÝÖÒTÔ × àfÑ Ø ÛSÑ�ÒIÛ Ø ÝÖÓÞà ÚUÏ Ó Ú
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ð�� w × Ñ�à â Ñ Ø Ô Ï E � ÚWØ Û â àfÑ�Ó#ÝÖäUÔtá0àfÑ ã àfÔ × ÐFÝÖÓ ÚUâ ä Ø�×F× Ò ÚUÏ � è Ò�á0àfÑ�Ò�Ó Ú á0àfÑ�Ô Ø ÝÖÓÞà Ú Ó Ú ð�� w× Ñ�à â Ñ Ø Ô Ï Ñ�ÒI{jÐUÓÞÑ�Ò Ï�ã àfÔ × ÛÞÒTÝÖÒTÛ ë HUÓ  ÒTÑ�Ò Ú Ý�ÝÖà�àfÛ Ï Ý�ä Ø�Ú Ý�äUà Ï Ò Ù Ò�ä Ø�Ü Ò × Ñ�Ò Ï Ò Ú ÝÖÒTH7Ó Ú Ý�äUÒDÑ�Ò Ï Ýà�áîÝ�äUÒ Ù à�Ñ íÎì ÓÞÝ�Ó Ï àfÐFÝ Ï Ó-HUÒdÝ�äUÒ Ï�ã à × Ò&à�á1ÝÖäUÓ Ï ÝÖäUÒ Ï Ó Ï E
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æ äUÒIÑ�Ò�ä Ø�Ü Ò è ÒIÒ Ú�× Ñ�Ò Ü Ó-àfÐ Ï Ó ÚjÜ Ò Ï ÝÖÓ âfØ ÝÖÓÞà ÚUÏ à�á Ï Ò Ü ÒIÑ Ø Û�à!á�Ý�äUÒSÝ�à × Ó ãIÏ HUÓ Ï�ã Ð Ï�Ï ÒTHZÓ Ú ÝÖäFÓ Ï ÝÖäFÒ Ï Ó Ï Eæ äUÒDHUÒ�ÝÖÒTÑ�ÔÕÓ Ú¡Ø Ý�Ó-à Ú à�á ã�Ø Ð Ï�Ø Û-Ó#Ý ë Ñ�ÒTÛ Ø Ý�Ó-à ÚUÏ ä Ø!Ï�è ÒIÒ Ú4Ï Ý�ÐUHUÓ-ÒTH è�ë Ô Ø�Ú�ë à�Ý�äUÒIÑ�Ñ�Ò Ï Ò Ø Ñ ã äUÒTÑ Ï E
�öÛ-à ÙÊØ�Ú¡Ø Û ë�Ï Ó Ï ä Ø�Ï�ØßÏ àfÐ Ú H2Ý�äUÒIàfÑ�ÒTÝ�Ó ã�Ø Û è¡Ø�ã`íjâ Ñ�àfÐ Ú H ìUÙ Ò × Ñ�à Ü ÓÞHUÒ Ï à�Ô?Ò�Ñ�ÒTá0ÒTÑ�Ò ÚFã Ò Ï Ý�àßÝÖäUÒã Û Ø!Ï�Ï Ó ã�Ø Û Ù à�Ñ íjÏ E!9 Ø Ñ�ÓÞàfÐ Ï�Ø!Ú¡Ø Û ë�Ï Ò Ï á0àfÑ ã à ÚUã ÐUÑ�Ñ�Ò Ú Ý × Ñ�à â Ñ Ø Ô Ï ä Ø�Ü Ò è ÒIÒ Ú�× Ñ�à × à Ï ÒTH"Ó Ú ÝÖäUÒ×¡Ø�Ï Ý E�� Ò Ù Ó-ÛÞÛÈÒ;: Ø Ô?Ó Ú Ò Ù ä Ø Ýçä Ø�ÏMè ÒIÒ Ú HUà Ú Ò&Ó Ú ÝÖäUÒ ×¡Ø!Ï Ý E
< 6�= >6?�;A@B?!C DAE FHGJIK?LFHEM?�=ON @#PM@BDRQTS
æ äUÒ ã à ÚUã Ò × Ý Ï à�á�U òWVYX[Z\X�òWVYX�ò\] Ø�Ú H�ZW^`_ba�UdcMe�f Ï Ý Ø ÝÖÒTÔ?Ò Ú Ý ÏDÙ ÒIÑ�ÒZHUÓ Ï�ã Ð Ï�Ï ÒTH%Ó Ú ðlä Ø�× Ý�ÒIÑ Ïhg ê
�Fê Ø�Ú HK� Elæ äUÒ × Ñ�Ò ã Ó Ï Ò ã àfÔ × ÐFÝ Ø ÝÖÓÞà Ú à�á ÝÖäFÓ Ï Ó Ú á0à�Ñ�Ô Ø ÝÖÓÞà Ú4Ù�Ø!ÏDÏ äFà ÙMÚ Ý�à è Ò �ji�k ä Ø Ñ�H è�ëæ Ø�ë Û-àfÑ � æ Ø(ë ���  E � Ú Ò Ø Ñ�Û ë Ý�Ñ�Ò Ø ÝÖÔÕÒ Ú Ý&à�á�ÝÖäFÒ Ï ÒÕÓ Ï�Ï ÐUÒ Ï à ãTã ÐUÑ Ï Ó Ú>Ù à�Ñ í>è�ë ð Ø ÛÞÛ Ø ä Ø�Ú%Ø�Ú H
� Ð è äUÛÞà íl� ð � ���  E é+ÝçHUÓ Ï�ã Ð Ï�Ï Ò ÏD×UØ Ñ Ø ÛÞÛ-ÒTÛm�ond© æ © � � × Ñ�à â Ñ Ø Ô ÏçØ�Ú H × Ñ�à × à Ï Ò Ï�Ø�ÚbØ!Ú¡Ø Û ë�Ï Ó Ïá0àfÑ�Ò Ï Ý�Ó-Ô Ø ÝÖÓ ÚUâ�Ù äUÒ Ú à Ú Ò è Û-à ã`í à�ám�on&© æ © � � Ï Ý Ø Ý�ÒIÔÕÒ Ú Ý Ï ÔßÐ Ï Ý × Ñ�Ò ã ÒIHUÒ Ø�Ú à�Ý�äUÒIÑ è ÛÞà ã`í Eé Ú ÝÖäFÒIÓ-Ñ Ù àfÑ í ê è Û-à ã`íjÏ Ó Ú ÝÖäUÓ Ï�Ï ÓÞÝÖÐ Ø ÝÖÓÞà Ú7Ø Ñ�Ò ã�Ø Û-Û-ÒTHqp i Ñ�Ò Ï ÒIÑ Ü ÒIHsr ì¾Ù Ò ãIØ�ÚbÏ ÒIÒ�Ý�ä Ø ÝMÝÖäFÓ Ï Ó ÏØ�Ú¡Ø ÛÞà â àfÐ Ï Ý�à�Ý�äUÒMä Ø�×U× Ò ÚUÏ k è ÒTá0àfÑ�ÒDÑ�ÒIÛ Ø ÝÖÓ-à Ú @ E æ äUÒIÓÞÑ Ø�Ú¡Ø ÛÞà â ÐUÒ�ÝÖà × Ñ�à�:�ÓÞÔ Ø ÛFÓ ÚUÏ ÝÖÑ�Ð ã ÝÖÓÞà ÚUÏÓ Ï ÝÖäFÒ Ú à�ÝÖÓÞà Ú à�á�p ã à k Òt:�Ò ã ÐFÝ Ø�è Û-Ò�r è ÛÞà ã`íjÏ E w Ø ÝÖÒIÑ êYu ÐUÒ Ï ÝÖÒIÑ Ù�Ø Û-H Ø�Ú H � à�v Ø&× Ñ�à × à Ï ÒTH Ø!ÚïØ Û kâ àfÑ�Ó#ÝÖäUÔÀÝÖà&àfÑ�HUÒIÑ Ý�äUÒ Ï Ý Ø ÝÖÒIÔÕÒ Ú Ý Ï à�á ã à ÚUã ÐUÑ�Ñ�Ò Ú Ý � H Øå× Ñ�à â Ñ Ø Ô Ï Ù ÓÞÝÖä × Ñ�à ã ÒIHUÐFÑ�Ò Ï#� u � 	xwb Eæ äUÒIÑ�Òïä Ø�Ïåè ÒIÒ Ú�Ù àfÑ í%è�ë © ë HUÒIÑ Ø�Ú Hzy Ø�Ï ÝÖÓ ã àfÛ Ø{� yb©|	 � Sà Ú$Ú à Ú k ã à ÚUã ÐUÑ�Ñ�Ò ÚUã�ë¨Ø!Ú¡Ø Û ë�Ï Ó Ïà�á � H Ø%× Ñ�à â Ñ Ø Ô ÏTì Ý�äUÓ ÏZÙ àfÑ í Ó-HFÒ Ú ÝÖÓ#V¡Ò ÏcÏ Ý Ø Ý�ÒIÔÕÒ Ú Ý ÏcÙ äUÓ ã ä Ø Ñ�Ò Ú à!Ý�Ó Ú HUÒ × Ò Ú HUÒ Ú Ý E�æ äUÒ
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Ó Ú ÝÖÑ Ø�× Ñ�à ã ÒTHUÐUÑ Ø Û Ø!×U× Ñ�à :�Ó-Ô Ø Ý�Ó-à ÚUÏ á0àfÑ�}�~uÓ Ú8�fØ�Ü!Ø%Ø�Ú H � H Øb× Ñ�à â Ñ Ø Ô ÏZ× Ñ�Ò Ï Ò Ú ÝÖÒTHõÓ Ú Ý�äUÓ ÏÙ àfÑ í4Ø Ñ�Ò�HUÐUÒ�ÝÖà � Ø ÐUÔ?à Ü Ó ã ä ê � Ü Ñ�Ð Ú Ó Ú�Ø!Ú H7ðlÛ Ø Ñ í Ò � � � 	 �Fêx� � ð�	�	� ì Ý�äUÒ ëïØ Ñ�Ò ã ÐUÑ�Ñ�Ò Ú Ý�Û ëÝÖäUÒ Ï Ý Ø ÝÖÒ�à�á�ÝÖäUÒ Ø Ñ�Ý ê Ò Ü Ò Ú ÓÞáSÝÖäUÒ ë HUà Ú à�ÝåHUÒ Ø Û Ù ÓÞÝÖä × Ñ�à ã ÒIHUÐFÑ�Ò Ï àfÑ&Ð ÚUã ÒIÑ�Ý Ø Ó Ú Ý ë Ó Ú ÝÖäUÒÏ�ë�ÚUã äUÑ�à Ú Ó�� Ø ÝÖÓÞà Ú Ó Ú á0àfÑ�Ô Ø ÝÖÓ-à Ú E©MÒ ã Ò Ú ÝÖÛ ë ê © Ø Ô Ø Û-Ó ÚFâ�Ø Ô�ä Ø�ÏMÏ äFà ÙMÚ ÝÖä Ø ÝMÓ Ú ÝÖÒTÑ × Ñ�à ã ÒIHUÐUÑ Ø Û ã à Ú Ý�Òt:�Ý k Ï Ò ÚFÏ ÓÞÝ�Ó Ü Ò Ï�ë�ÚFã äUÑ�à kÚ Ó�� Ø ÝÖÓÞà Ú k Ï Ò ÚUÏ ÓÞÝ�Ó Ü Ò Ø�Ú¡Ø Û ë�Ï Ó Ï Ó Ï Ð Ú HUÒ ã Ó-H Ø�è Û-Ò � © Ø Ô�	�	� E n�ÐUÑ�Ó Ú ÝÖÒTÑ × Ñ�à ã ÒIHUÐFÑ Ø Û Ø�Ú¡Ø Û ë�Ï Ó Ï ÝÖàHUÒTÝ�Ò ã ÝçÝÖäFÒåà�Ñ�HUÒTÑ�Ó ÚFâ à!á × Ñ�à â Ñ Ø Ô Ò Ü Ò Ú Ý Ï Ó Ï�Ú à�Ý ã à Ú Ý�Òt:�Ý k Ï Ò ÚFÏ ÓÞÝ�Ó Ü Ò E
� L�N�L�N OÊ§�û�þ�ÿ¼þ���þ�§Ç¢çÿUû�ÿ
ndÐFÑ Ô Ø�ë k ä Ø�×U× Ò Ú Ó ÚZ×¡Ø Ñ Ø Û-Û-ÒTÛ Ø�Ú¡Ø Û ë�Ï Ó Ï á0à�Ñ �fØ�Ü!Ø Ñ�ÒIÛÞÓ-Ò Ï à Ú�Ø HFÒI{jÐ Ø Ý�Ò Ø Û-Ó Ø�ÏöØ!Ú¡Ø Û ë�Ï Ó Ï E1� Ò Ø Ñ�ÒÚ à�Ý Ø�ÙlØ Ñ�Òïà�á Ï à × äUÓ Ï ÝÖÓ ã�Ø Ý�ÒIH Ø ÛÞÓ Ø�ÏåØ�ÚUØ Û ë�Ï Ò Ï á0àfÑ �fØ�Ü�Ø�ì äUà Ù Ò Ü ÒIÑ ê Ø Ý ë�× Ò k è¡Ø�Ï ÒIH Ø�×U× Ñ�à Ø�ã äÝÖà Ø ÛÞÓ Ø�ÏïØ�Ú¡Ø Û ë�Ï Ó Ï ä Ø�Ï2è ÒIÒ Ú ÓÞÔ × ÛÞÒIÔÕÒ Ú ÝÖÒTH¼Ó Ú ÝÖäUÒ �fØ Û Ø�× ÒY�Ú à�H ë�ÚUØ Ô?Ó ã à × Ý�Ó-ÔÕÓ��TÓ ÚUâ��fØ�Ü�Øã àfÔ × Ó-ÛÞÒIÑ�á0àfÑMÐ Ï Ò�Ó Ú HFÒ × Ò Ú HUÒ ÚUã Ò Ø�Ú¡Ø Û ë�Ï Ó Ï E é+ÝçÓ Ï HUÒ Ï�ã Ñ�Ó è ÒIH>Ó Ú+� ð i � � 	�	� E�æ äFÒIÑ�Ò Ø Ñ�Ò Ø Û Ï àHUÒ Ï�ã Ñ�Ó × ÝÖÓÞà ÚUÏ à�á Ø Û-Ó Ø�Ï�Ø�ÚUØ Û ë�Ï Ó Ï Ó Ú à�Ý�äUÒIÑ ã à Ú ÝÖÒt:�Ý Ï�� w ©j	xw ê\��"�� 	��� E
<��;� � FM�KDK�A��QLC�FMDKS�FHG��lF�� ��DA�O�b��STC S
u Ø Ý Ø!� à Ù Ø�Ú¡Ø Û ë�Ï Ó Ï Ó Ïßè�ë÷Ú à Ù�ØuÏ Ý Ø�Úx�¡Ø Ñ � ÝÖÒ ã ä Ú Ó���ÐFÒ"Ð Ï Ò � Ó Ú à × Ý�Ó-ÔÕÓ��TÓ ÚUâ"ã àfÔ × Ó-ÛÞÒIÑ Ï ÝÖà
� ÒTÝ�Ò ã Ý × Ñ�à × ÒTÑ�ÝÖÓÞÒ Ï à�á × Ñ�à â Ñ Ø Ô Ï�� é ÚïÏ Ò ã Ý�Ó-à Ú�g�� � Ù Ò � Ò Ï�ã Ñ�Ó è Ò �?Ï Ý Ø�Ús�¡Ø Ñ ���¡Ø Ý Ø!� à ÙÃØ!Ú¡Ø Û ë�Ï Ó Ïá0àfÑ Ï Òb��ÐFÒ Ú ÝÖÓ Ø Û × Ñ�à â Ñ Ø Ô Ï�� � ã Û Ø�Ï�Ï Ó ãIØ Û Ù àfÑ í÷è�ë¡  Ó-Û �¡Ø Û-Û �¢  ÓÞÛd£ �  Ï äUà ÙMÏ ÝÖä Ø Ý�ÓÞá Ø Û-Û � à Ùá0Ð ÚUã Ý�Ó-à ÚFÏßØ Ñ�Ò � Ó Ï ÝÖÑ�Ó è ÐFÝ�Ó Ü ÒA¤0Ó Ú àfÐFÑ�ÝÖÒTÑ�ÔÕÓ Ú à�Û-à â�ë ê ÔZÐUÛÞÝ�Ó × ÛÞÓ ã�Ø ÝÖÓ Ü ÒcàfÑ Ø��s� ÓÞÝ�Ó Ü Ò�¥ ê ÝÖäUÒ Ú ÝÖäUÒÏ Ý Ø!Ús�¡Ø Ñ � ÓÞÝ�ÒIÑ Ø ÝÖÓ Ü Ò Ø Û â àfÑ�Ó#ÝÖäUÔ ã àfÔ × ÐFÝ�Ò Ï ÝÖäFÒ�Ô Ø :�Ó-ÔßÐFÔ4¦x:�Ò � k × àfÓ Ú Ý Ï àfÛÞÐFÝÖÓÞà Ú ¤§y¨� i ¥ Ø�Ús�ÝÖä Ø ÝïÝÖäUÓ Ï Ó Ï Ò��jÐ Ø Û�ÝÖà¨ÝÖäFÒ>Ô?ÒTÒTÝ k à Ü ÒTÑ k Ø Û-Û k ×¡Ø Ý�ä Ï ¤�yAn i ¥ Ï àfÛÞÐFÝÖÓÞà Úm� �¡ÐUÑ�ÝÖäUÒTÑ�ÔÕàfÑ�Ò ê  &Ø ÔØ�Ús�{© ÛÞÛ-Ô Ø�Ú"Ï äUà Ù Ò � Ó Úª�« �© £�£¬öÝ�ä Ø Ý Ø!Ï Û-à ÚUâ4Ø�Ï ÝÖäUÒ � à Ù á0Ð ÚFã ÝÖÓÞà ÚUÏ&Ø Ñ�ÒßÔÕà Ú à�Ý�à Ú Ò ê ÝÖäUÒÏ Ý Ø!Ús�¡Ø Ñ �bØ Û â àfÑ�ÓÞÝÖäFÔ Ø Ý�ÛÞÒ Ø�Ï Ý ã àfÔ × ÐFÝ�Ò Ï ÝÖäFÒOy� i Ï à�Û-ÐFÝ�Ó-à Úm�æ äFÒ Ø ÐFÝÖäFàfÑ�Ó#Ý Ø Ý�Ó Ü Ò Ù àfÑ í Ô Ø!×U× Ó ÚFâ ÝÖäFÒDÑ�Ò Ï ÐUÛ#Ý Ï à!á � à Ù¹Ø!Ú¡Ø Û ë�Ï Ó Ï ÝÖàßÓ Ú á0àfÑ�Ô Ø Ý�Ó-à Ú?Ø�è àfÐFÝØ�ã Ý�Ð Ø ÛfÒ;:FÒ ã ÐFÝ�Ó-à ÚFÏ Ó Ï ÝÖäUÒ ×¡Ø!× ÒTÑ�à ÚåØ�èUÏ Ý�Ñ Ø�ã ÝnÓ Ú ÝÖÒTÑ × Ñ�ÒTÝ Ø ÝÖÓÞà Ú à�áUðlàfÐ Ï à!Ý Ø!Ús� ðlàfÐ Ï à!Ý � ð�ð�£�£� �æ äUÒ�Ó � Ò Ø Ó Ï Ý�ä Ø ÝöÝ�äUÒ Ø!ã ÝÖÐ Ø Û ã àfÔ × ÐFÝ Ø ÝÖÓ-à ÚUÏ Ý Ø�í Ò × Û Ø�ã Ò�Ó ÚZÏ àfÔ?Ò�Ð Ú Ó Ü ÒIÑ Ï Ò ìjÙ Ò�Ñ�Ò Ø�Ï à Ú�Ø�è àfÐFÝ
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Ï àfÔÕÒ�ÔÕàfÑ�Ò�ÛÞÓ-ÔÕÓÞÝ�Ò � Ð Ú Ó Ü ÒIÑ Ï Ò ê Ø!Ús�7Ø�èUÏ Ý�Ñ Ø�ã ÝMÓ Ú ÝÖÒTÑ × Ñ�ÒTÝ Ø ÝÖÓÞà Ú4× Ñ�à Ü Ó � Ò Ï Ý�äUÒ è Ñ�Ó �Uâ Ò è ÒTÝ Ù ÒIÒ ÚÝÖäUÒ Ï ÒbÝ Ù à¨Ð Ú Ó Ü ÒTÑ Ï Ò Ï�� é Ú¼×¡Ø Ñ�ÝÖÓ ã ÐUÛ Ø Ñ ê Ø�èUÏ ÝÖÑ Ø!ã Ý4Ó Ú ÝÖÒIÑ × Ñ�Ò�Ý Ø Ý�Ó-à ÚõØ ÛÞÛ-à ÙMÏ Ð Ï Ý�à Ï äFà Ù Ý�ä Ø ÝÝÖäUÒÕÑ�Ò Ï ÐUÛ#Ý Ï Ó Ú ÝÖäUÒ?Ô?àfÑ�Ò�Û-Ó-ÔÕÓÞÝ�Ò � Ð Ú Ó Ü ÒIÑ Ï Ò Ø Ñ�Ò Ï ÝÖÓÞÛ-Û ã à ÚUÏ Ó Ï ÝÖÒ Ú Ý Ù ÓÞÝ�ä$Ý�äUÒ Ï ÒIÔ Ø�Ú ÝÖÓ ãIÏ à�á ØÛ Ø�ÚUâ Ð Ø�â Ò �
<�� � ®¯DA���b��STC�S°FHG²±�FMDK±j�K?!?L@BDRQ³IK?LFHE�?L�ON S
� Ò Ø Ñ�Ò Ø�Ù�Ø Ñ�Òdà�á Ï àfÔÕÒ Ø�Ú¡Ø Û ë�Ï Ò Ï�Ï�× Ò ã Ó´¦ ã�Ø Û-Û ë á0àfÑ�ÔZÐUÛÞÝ�ÓÞÝÖäFÑ�Ò Ø�� Ò �2× Ñ�à â Ñ Ø Ô Ïb� � àfÔÕÒ Ø�ÚUØ Û ë kÏ Ò Ï&ã à ÚUÏ Ó � ÒIÑ × Ñ�à × ÒIÑ�ÝÖÓÞÒ ÏdÏ�× Ò ã Ó�¦ ã Ý�à ã à ÚFã ÐUÑ�Ñ�Ò Ú Ý × Ñ�à â Ñ Ø Ô ÏTì�Ï Ý Ø ÝÖÓ ãcØ�Ú¡Ø Û ë�Ï Ò Ï á0à�Ñ � Ò Ø�� Û-à ã`í
� ÒTÝ�Ò ã Ý�Ó-à Ú ê á0àfÑ�Ó ÚUÏ Ý Ø�ÚFã Ò ê ä Ø(Ü Ò Ú à Ï Ò��jÐUÒ Ú Ý�Ó Ø Û Ø�ÚUØ Û-à â ÐUÒ �æ äFÒ�Ò Ø Ñ�ÛÞÓ-Ò Ï Ý �¡Ø Ý Ø�� à Ù�Ø�Ú¡Ø Û ë�Ï Ó Ï à�á ×¡Ø Ñ Ø ÛÞÛ-ÒIÛ × Ñ�à â Ñ Ø Ô Ï à�á Ù äUÓ ã ä Ù Ò Ø Ñ�Ò Ø�ÙlØ Ñ�Ò Ù�Ø!Ï�è�ë
" Ñ�Ð Ú�Ù�Ø Û �cØ�Ús� � Ñ�Ó Ú Ó Ü!Ø�Ï�Ø�Ú�� " � 	 �  ì ÝÖäFÓ ÏnÙ àfÑ í�Ï ÝÖÐ � Ó-Ò �Z×¡Ø Ñ Ø Û-Û-ÒTÛµ�on&© æ © � � × Ñ�à â Ñ Ø Ô ÏîØ�Ús�Ï àfÛ Ü Ó ÚUâ Ý�äUÒdÑ�Ò Ø�ã äUÓ ÚFâ¶� Òb¦ Ú ÓÞÝÖÓÞà ÚUÏ�× Ñ�à è Û-ÒIÔ¥Ó Ú Ý�äUÒ ã à Ú ÝÖÒt:�Ýçà�á × à Ï Ý¸· ÙlØ ÓÞÝ Ï�ë�ÚUã äUÑ�à Ú Ó�� Ø ÝÖÓÞà Ú êÙ äUÓ ã ä%Ó ÏDÏ ÓÞÔ?ÓÞÛ Ø Ñ�Ý�à Ù�Ø ÓÞÝ;· Ú à�ÝÖÓ#á ë�Ï�ë�ÚUã äUÑ�à Ú Ó�� Ø Ý�Ó-à Úm� � à Ù Ò Ü ÒIÑ ê ÝÖäUÒTÑ�Ò Ù ÒIÑ�Ò Ï Ò Ü ÒIÑ Ø Û Û-ÓÞÔ?Ó#Ý Ø kÝÖÓ-à ÚUÏ Ó Ú Ý�ä Ø Ý Ù àfÑ í¹� �¡àfÑßÓ ÚUÏ Ý Ø�ÚUã Ò ê Ó#Ý Ø�Ï�Ï ÐUÔÕÒ � ÝÖä Ø ÝcÝÖäUÑ�Ò Ø��UÏcÙ ÒIÑ�Ò �UØ Ý Ø Ó Úx� Ò × Ò Ús� Ò Ú Ý ìã ä Ø�ÚUâ Ò Ï Ó ÚÕÏ ä Ø Ñ�Ò �4Ï Ý Ø ÝÖÒ � à Ú à!Ý × Ñ�à ×¡Ø�âfØ ÝÖÒMÝÖà ã à ÚUã ÐUÑ�Ñ�Ò Ú Ý�Ý�äUÑ�Ò Ø��UÏ Ð Ú Ý�Ó-Û Ï�ë�ÚUã äFÑ�à Ú Ó�� Ø Ý�Ó-à ÚÝ Ø�í Ò ÏD× Û Ø�ã Ò � æ äUÒTÑ�Ò�ä Ø�Ï�Ø Û Ï à è ÒIÒ ÚbÙ à�Ñ í à Ú� Ò Ü ÒIÛ-à × Ó ÚUâïØ ðlà ÚUã ÐUÑ�Ñ�Ò Ú Ý � Ý Ø ÝÖÓ ã � Ó ÚUâ Û-Ò � Ï kÏ Ó â�Ú Ô?Ò Ú Ýåá0à�Ñ�Ô è�ë{º ÒIÒ ê y"Ó �Uí Ó-ÛÞÛ Ø�Ús� i Ø�� Ð Ø��¢º y i 	»£� ì ÝÖäFÒ ë$Ø�×U× Û ë Ý�äUÓ Ï ð �U� � á0àfÑ�Ô ÝÖàã à ÚUÏ Ý Ø�Ú Ý × Ñ�à ×UØ�â�Ø Ý�Ó-à Úm� � à Ü Ó-ÛÞÛ-à ê ©çÚ Ñ Ø Ð Ø�Ús� � ã ä Ø ÒtvÈÒTÑ � � © � 	 � Éä Ø�Ü ÒDÒ;:�ÝÖÒ Úx� Ò � ð �U� � ÝÖàä Ø�Ús� ÛÞÒïÔßÐ�ÝÖÐ Ø Û�Ò;: ã Û-Ð Ï Ó-à Ú¼� y"à�Ñ�Ò4Ñ�Ò ã Ò Ú ÝÖÛ ë ê ÝÖäFÒIÑ�Òïä Ø�ÏZè ÒIÒ Ú¨Ù à�Ñ íuè�ë ©MÓ Ú¡Ø Ñ �¨Ø!Ús� ©MÐ â kÓ Ú¡Ø�� ©�©|	�	¬nà Ú7× àfÓ Ú Ý�ÒIÑ Ø�ÚUØ Û ë�Ï Ó Ï á0àfÑ�ÔßÐUÛ#ÝÖÓ#ÝÖäUÑ�Ò Ø�� Ò �2× Ñ�à â Ñ Ø Ô Ï��

i ÒIÑ�ä Ø�×UÏ ÝÖäUÒ Ù àfÑ íZã Û-à Ï Ò Ï Ý�ÝÖà&àfÐUÑ Ï Ó Ï�è�ëH dÚ à�à × ê � Ý�Òbv¾Ò Ú?Ø�Ús� 9 àfÛ-ÛÞÔ?ÒTÑ �¢  � 9 	��¬ � æ äFÒ ëä Ø�Ü Ò × Ñ�à × à Ï Ò �2Ø ÛÞÓÞá ÝÖÓ ÚUâ á0àfÑ Ï Òb��ÐFÒ Ú ÝÖÓ Ø Û Ø!Ú¡Ø Û ë�Ï Ò Ï�� � Ï Ó Ú àfÐUÑ Ù àfÑ í ê Ý�äUÒ ëÕ× Ñ�à × à Ï Ò Ø ÔÕÒ ã ä kØ�Ú Ó Ï ÔPÝ�à Ø Ð�ÝÖàfÔ Ø ÝÖÓ ã�Ø ÛÞÛ ë&× Ñ�à � Ð ã Ò�ÝÖäFÒ ã àfÑ�Ñ�Ò Ï�× à Úx� Ó ÚUâ�Ø�Ú¡Ø Û ë�Ï Ó Ï á0àfÑ Ødã à ÚUã ÐUÑ�Ñ�Ò Ú Ý × Ñ�à â Ñ Ø Ô êâ Ó Ü Ò Ú ÝÖäUÒ Ï Ò��jÐUÒ Ú Ý�Ó Ø Û Ø!Ú¡Ø Û ë�Ï Ó ÏIì ÓÞÝ × Ñ�à Ü Ò Ï Ý�ä Ø Ý�Ý�äUÒdÛ-Ó#á ÝÖÓ ÚUâ Ó Ï Òb½ ã ÓÞÒ Ú Ý Ø�Ús� à × ÝÖÓ-Ô Ø Û � æ äUÒTÓ-ÑÚ à�ÝÖÓÞà Ú à�ánà × ÝÖÓÞÔ Ø ÛÞÓÞÝ ëZã àfÑ�Ñ�Ò Ï�× à Ús�UÏ ÝÖàcà�ÐUÑ Ú à!ÝÖÓ-à Ú à�á�ÝÖÓ â ä�Ý Ú Ò Ï�Ïb� æ äFÓ Ï ÛÞÓÞá Ý�Ó ÚUâ ä Ø�Ï�è ÒIÒ Ú7Ø�× k× Û-ÓÞÒ � Ý�à ×¡Ø Ñ�ÝÖÓ Ø ÛjÑ�Ò � Ð Ús�¡Ø!ÚUãTë ÒIÛ-ÓÞÔ?Ó Ú¡Ø Ý�Ó-à ÚM�¢  � 	�	¬ � � à Ù Ò Ü ÒIÑ ê ÝÖäUÒTÑ�Ò Ø Ñ�Ò Ï Ò Ü ÒTÑ Ø Û�Û-ÓÞÔ?Ó#Ý Ø Ý�Ó-à ÚUÏÝÖà�Ý�äUÒIÓÞÑ Ù àfÑ í¹� é+ÝöÓ Ï à Ú Û ëdØ�×U× ÛÞÓ ã�Ø!è Û-Ò�ÝÖà è Ó#Ý Ü Ò ã Ý�àfÑ Ø!Ú¡Ø Û ë�Ï Ò ÏIìfÙ Ò × Ñ�à Ü Ó � Ò Ï àfÐ Ús�cØ�×U× Ñ�à :�Ó-Ô Ø kÝÖÓ-à ÚUÏ á0à�Ñ Ú à Ú k è Ó#Ý Ü Ò ã Ý�àfÑ Ø�ÚUØ Û ë�Ï Ò Ï ê Û-Ó í Ò â Ò Ú ÒTÑ Ø ÛÞÓ��IÒ �bã à ÚUÏ Ý Ø�Ú Ý × Ñ�à ×¡Ø�â�Ø ÝÖÓ-à Úm� æ äUÒIÓÞÑDÛ-Ó#á ÝÖÓ ÚUâ
���



à Ú Û ëËØ�×U× Û-Ó-Ò Ï ÝÖà÷Ó Ú ÝÖÑ Ø!× Ñ�à ã Ò � ÐUÑ Ø Û Ø�Ú¡Ø Û ë�Ï Ò Ïb� �¡ÐUÑ�ÝÖäUÒTÑ�ÔÕàfÑ�Ò ê Ý�äUÒ%Ô?à � ÒTÛDà�á ã à ÚUã ÐUÑ�Ñ�Ò ÚUãTëÏ ÝÖÐ � Ó-Ò � Ó Ú Ý�äUÒIÓÞÑ Ù àfÑ í Ó Ï ��ÐFÓÞÝÖÒ Ï Ó-Ô × Û-Ò ì ÝÖäUÒ ë à Ú Û ë>ã à ÚUÏ Ó � ÒIÑ�á0àfÑ íjÏ�Ø!Ús��¾ à�Ó ÚUÏb� n�ÐUÑ Ù à�Ñ í
� Ò Ø Û Ï Ù ÓÞÝ�ä ã à ÚUã ÐUÑ�Ñ�Ò ÚUã�ë�× Ñ�ÓÞÔ?Ó#ÝÖÓ Ü Ò Ï1Ù äUÓ ã ä Ø Ñ�Ò�Ò Ø�Ï ÓÞÛ ë Ô Ø!×U× Ò � ÝÖà�ÝÖäFà Ï ÒMÓ Ú Ñ�Ò Ø Û¡Û Ø�ÚUâ Ð Ø�â Ò Ïb�æ äFÒIÑ�ÒZä Ø�Ï�Ø Û Ï à è ÒIÒ Ú>Ù àfÑ í à Ú Ó Ú Ý�ÒIÑ × Ñ�à ã Ò � ÐUÑ Ø Û Ø�Ú¡Ø Û ë�Ï Ó Ï à�á ã à ÚUã ÐUÑ�Ñ�Ò Ú Ý × Ñ�à â Ñ Ø Ô ÏMè�ë
� ÒIÓ � Û Ø�Ús� � ÝÖÒtvÈÒ Ú�� �U�x¿�¿  � æ äUÒIÓÞÑ Ù àfÑ í&Ø Û Ï à � Ò Ø Û Ï�Ù Ó#ÝÖä Ï àfÔÕÒ Ú à Ú k è ÓÞÝ Ü Ò ã ÝÖàfÑ Ø�ÚUØ Û ë�Ï Ò Ï�� ÝÖäFÒ ëÏ Ó-Ô × Û ë Ñ�Ò��jÐUÓÞÑ�ÒçÝÖä Ø Ý�ÝÖäUÒ Ø�èUÏ ÝÖÑ Ø!ã ÝÖÓÞà ÚR� à�Ô Ø Ó Ú ä Ø(Ü Ò#¦ Ú Ó#ÝÖÒ�äUÒIÓ â ä�Ý ê Ý�ä Ø Ý�ÓÞÝ è Ò � Ó Ï ÝÖÑ�Ó è ÐFÝ�Ó Ü Ò êØ�Ús� ÝÖä Ø Ý � à Ù á0Ð ÚFã ÝÖÓÞà ÚUÏ ä Ø�Ü ÒMÝ�äUÒ�á0àfÑ�Ô ô ¤dÀÁ¥!ÂÃ¤�Ä�Å|ÀÁ¥»Æ#Ç � � à Ù Ò Ü ÒTÑ ê ÝÖäUÒ ë à Ú Û ë Ý�Ñ�Ò Ø Ý�ÝÖäUÒá0àfÑ í k ¾ à�Ó Ú Ô?à � ÒIÛÎà�á ã à ÚUã ÐUÑ�Ñ�Ò ÚUã�ë¾ì Ó âfÚ à�Ñ�Ó ÚFâ�Ï�ë�ÚFã äUÑ�à Ú Ó�� Ø ÝÖÓ-à Ú Û-Ò Ø��UÏ ÝÖà Ø Û-à Ï�Ï à�á × Ñ�Ò ã Ó Ï Ó-à Úm�
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Ò � = �ÓF�DK±|� �KSTCbF�DKS
é Ú ÝÖäUÓ Ï Ý�äUÒ Ï Ó Ï ê Ù ÒZä Ø�Ü Ò × Ñ�à Ü Ó � Ò �%Ø?â Ò Ú ÒTÑ Ø Ûná0Ñ Ø ÔÕÒ Ù àfÑ í ÝÖä Ø ÝDà Ü ÒIÑ ã àfÔÕÒ Ï ÝÖäUÒ�Û-ÓÞÔ?Ó#Ý Ø Ý�Ó-à ÚUÏÝÖà¨à × ÝÖÓ-ÔÕÓ��TÓ ÚUâuã à ÚUã ÐFÑ�Ñ�Ò Ú Ý × Ñ�à â Ñ Ø Ô Ï Ý�ä Ø Ý Ø Ñ�ÒbÓ Ú äUÒTÑ�Ò Ú Ý2Ó Ú ÝÖÑ Ø�� Ó#ÝÖÓ-à Ú¡Ø Û ã à�Ô × ÓÞÛ-ÒTÑ�Ý�Ò ã ä kÚ àfÛ-à â Ó-Ò Ï�� � Ò&ä Ø�Ü Ò ã à ÚUÏ ÝÖÑ�Ð ã ÝÖÒ � Ý�äUÓ Ï á0Ñ Ø Ô?Ò Ù à�Ñ í4Ï àÕÝ�ä Ø ÝMàfÐUÑ�Ý�Ò ã ä Ú Ó��jÐUÒ Ïçã�Ø�Ú7è Ò Ø!×U× Û-ÓÞÒ �Ù ÓÞÝÖäFàfÐFÝ?Ñ�Ò��jÐUÓÞÑ�Ó ÚUâ�Ø Û Ø Ñ â Ò k Ï�ãIØ Û-Ò�Ñ�ÒTÝÖà�àfÛÞÓ ÚUâ à�á ã ÐUÑ�Ñ�Ò Ú Ý ã àfÔ × Ó-ÛÞÒIÑßÝ�Ò ã ä Ú à�Û-à â�ëÉì àfÐUÑ Ù à�Ñ íÔ Ø�í Ò ÏåÏ Ý Ø�Ús�¡Ø Ñ �¨ã à�Ô × ÓÞÛ-ÒTÑ Ø�Ú¡Ø Û ë�Ï Ò Ï á0àfÑ Ï Òb��ÐFÒ Ú ÝÖÓ Ø Û × Ñ�à â Ñ Ø Ô Ï&Ø�×U× ÛÞÓ ã�Ø!è Û-ÒßÝ�à ã à ÚUã ÐUÑ�Ñ�Ò Ú Ý× Ñ�à â Ñ Ø Ô Ï�� y"à�Ñ�Ò × Ñ�Ò ã Ó Ï ÒIÛ ë ê Ù Ò�ä Ø�Ü Ò × Ñ�à Ü Ó � Ò �"Ø�â Ò Ú ÒTÑ Ø Û�ÛÞÓÞá Ý�Ó ÚUâß× ÒIÑ�Ô?Ó#Ý�Ý�Ó ÚUâ Ý�äUÒ Ø�×U× ÛÞÓ ãIØ kÝÖÓ-à Ú à!á Ï Ý Ø�Ús�¡Ø Ñ ��Ï Ò��jÐUÒ Ú Ý�Ó Ø Û �¡Ø Ý Ø!� à Ù�Ø!Ú¡Ø Û ë�Ï Ò Ï ÝÖà2ÝÖäUÒ ã à ÚUã ÐUÑ�Ñ�Ò Ú Ý Ï Ò�Ý�ÝÖÓ ÚUâ ê Ý Ø!í Ó ÚUâ Ó Ú ÝÖàØ�ãIã àfÐ Ú ÝMÝÖäUÒ Ï�ë�ÚUã äFÑ�à Ú Ó�� Ø Ý�Ó-à Ú7Ï Ý�Ñ�Ð ã ÝÖÐUÑ�Ò�à!áîÝ�äUÒ × Ñ�à â Ñ Ø ÔýÐ Ús� ÒTÑ ã à ÚUÏ Ó � ÒIÑ Ø ÝÖÓÞà Úm�æ äFÒZÔ Ø Ó Ú2Ï ÝÖÒ ×FÏ Ó Ú"Ø�ãTã àfÔ × Û-Ó Ï äUÓ ÚUâ ÝÖäFÓ ÏMâ à Ø Û Ø!Ús�� ÒIÔÕà ÚUÏ Ý�Ñ Ø Ý�Ó ÚUâ Ó#Ý ÏM× Ñ Ø!ã ÝÖÓ ã�Ø Û Ø!×U× Û-Ó kã�Ø Ý�Ó-à ÚUÏ�Ù ÒIÑ�Ò Ø!Ï á0à�Û-Û-à ÙMÏb�

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
	
¿



× Ñ�à â Ñ Ø Ô Ï��
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



Ò �;� � �¨QT�K?L@ �ÙFM?�Ú
� 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�
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