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”vSUR]PijUPi\]\•KQPiC_”‘E-R]Vw\>R]bXSU\8PƒTiE-K¢CFS[KLNgE-NQ\]j·^�bXKQekbXpQpQR8E¢bXTW‡qC]‡QPZR]P<¡wNQS[R]PioqPiKwC]\nE-K�CF‡QPv”vSUR8P<eqE-KQP<\i}

¦2‡QP<\8PqbHR]P"ltE-RƒP™µgbXo�pQjUP£o•NQj·CFSUo�P<egSšb©bXpQpQj[SUT<bHCFS[E-KQ\ZjUSUVHP£ILSUegP<E±TiE-KgltP<R8P<KQTiSUKQdg˜Á”v‡QSUTW‡›R8P<¡wNQSUR8P

b•‡QSUd-‡kf¬bXKQeg”vS[egCF‡Á}•Ä4KQEXC]‡QP<R2PœµgbXoqpgjUP<\>bXR]P4C]SUo�PƒTiR]S·CFSUT<bXjžbXpQpQj[SUTŸb¶CFSUEXKQ\‘j[SUVHPƒCFPijUPipQ‡QE-K¢^±E—IXP<R

”vSUR]PijUPi\]\AKQPiC_”‘E-R8VL\i}q¦2‡gPi^§R8P<¡wNQSUR8P�b�C]SUo�P<j·^�egP<jUS·I-PiR8^§EXl|IXE-SUTiP�eQbHCWb�SUK§EXR]eQPiRAC]E�bXTW‡QSUP™I-P�b

d-ExELe§\]p%P<PiTW‡¨¡wN¬bHjUS[C_^X}AÄ4KQEXC]‡QP<RAbHpQpQjUS[TŸbHC]SUE-K�SU\4C]‡QP(T<ELE-R8eQSUK¬b¶CFSUEXKcEXl‘bkà¬R8P(fQR]S[d¢bXeQP•egNQR]S[KQd

E-pžPiRFbHC]SUE-K+IxSUb•b ”vSUR8P<jUPi\]\�KQP™C_”nEXR]V´}ºrxS[KQT<P«C]‡QSU\k\]T<PiK¬bXR8SUE•eQELP<\�KQEHC�pQR]E—ILSUegP§bXK­P™µxSU\6CFS[KQd

KQPiC_”‘E-R]V©S[KgltRFbX\6CFR8NQTiC]NQR]P2CF‡gPvàQR]P<o�P<K�‡¬bŸI-PvCFE•fQNQS[jUe©bAKQPiC_”‘E-R8V�EXKxGíC]‡QP™G†ƒQ^N^¼bXexG_‡gExTE_•S[K©E-R]eQPiR

CFE•TiE-oqo"NQKQSUT<bHCFPZbXKge±\8^LKQTW‡QR8E-KQS[\]P4C]‡QP<S[R>bXT™CFSUEXKQ\<}?ÄƒjU\8EQ˜wS[C‘oqS[d-‡¢C‘KgEXC>f%P4p%E-\]\8SUfQj[PZltEXR‘P™I-P<R6^

C_”nE4àQR]P<o�P<K£CFEZT<E-o�o•NQKQS[TŸbHC]P|eQSUR8P<TiC]j[^OC]‡QR]E-Ngd-‡•bv”vSUR]PijUPi\]\†KQPiC_”‘E-R]V´}?¦2‡gPi^£oqS[d-‡¢Cªf%P•\]pQR8PŸbXe

E³IXP<R•bZjšbXR8d-P•eQSU\6CWbXKQTiPX˜HE-R“f%PiC_”‘P<PiK•CF‡QP•”>bXj[jU\†SUK"bƒfQNQS[jUeQS[KQdQ}†rxEg˜XCF‡QP‘T<E-o�o•NQKgSUTŸb¶CFSUEXK•egPiILSUTiP<\

‡¬bŸI-P�CFE§E-R8d¢bXKQS[\]Pkb«o•NQj[C]SU‡QEXp¹bXexGí‡QELT±KQPiC_”‘E-R8V•bXKQe•pQR8E—IxS[eQP�bcC]RFbXKQ\8p¬bXR8P<K¢C©T<E-KgKQP<T™CFS[ILS·C_^

CFE«CF‡gPkà¬R]PioqPiK
}›¦2‡QP�eQP™IxS[T<Pi\(okbŸ^ bXTiC(f%EXC]‡•bX\(P<Kge•\8CWb¶CFSUEXKQ\<˜|bXKge bX\•R]EXNgCFPiR]\"ltE-R"EXCF‡QPiR

T<E-o�o•NQKQS[TŸbHC]SUE-K�ƒ¬E—”v\<}

–ZE³”‘PiIXP<Ri˜-”vSUR]PijUPi\]\“KgPiC_”‘E-R]Vw\•‡¬bŸI-PnokbXK¢^AeQS‡FÁPiR]PiKwCªltPŸbHC]NQR]Pi\ªC]‡¬bXK"C]‡QP‘”vS[R]P<e"E-KQP<\i}“¦2‡QPi\]P

bXR]PZokbHSUKQj·^•‡QS[d-‡QP<R|PiR]R]EXR‘R]bHCFPH˜Lj[E—”nPiR‘f¬bHKQeg”vSUexCF‡
˜L\]S[d-K¬bXj¬S[KwC]P<R6ltP<R]PiKQT<Pv”vS[C]‡kEXC]‡QP<R•KQP™C_”nE-R8Vw\<˜

‡QSUd-‡gj[^•eg^LK¬bHoqS[TŸbXj>C]E-pžEXjUE-dX^X}+¦2‡gP<\]P�pQR]EXpžPiR8CFS[P<\�‡¬bŸI-P�SUK¯oqE-\6C�TŸbX\8P<\±b›KQPid¢bHCFS·I-P�SUo�p¬bXT™C

E-K«CF‡QP©bHpQpQjUS[TŸbHC]SUE-Kg\4bXKge«CF‡QP™^«eQE�KQEHCOpžPiR8ltE-R8o bH\4”nPijUj“bX\DSUK«”vS[R]Pie§KQPiC_”‘E-R]Vw\i}"¦2‡QPiR]PiltEXR]P

CF‡QP§R8P<\]P<bXR]TW‡­S[K�”vSUR]PijUPi\]\±KQP™C_”nEXR]Vw\¤KQE—”>bXeQb—^L\¤SUKgT<R]P<bX\]Pi\�\]S[d-KQS[àQTŸbXK¢CFj·^-} BDKQP§PœµgbXoqpgjUPcS[\

CF‡QP±ï

s

MDï§ÄOa pgR]E¶û8PiTiCŸ˜•ltNQKgeQP<e f¢^ C]‡QP¤MOP<R]oqbXK a�SUKQS[\8CFR6^ÂEXlƒ€|egNQTŸbHC]SUE-K¹bXKQe úvP<\]P<bXR]TW‡

^

]

a

]nh

_™}

s

CF\¤d-E-bXjOSU\±C]E+eQP™I-PijUE-p»b¯TiE-o�pQjUP™CFP›\8^L\8C]P<o ltE-R±”vS[R]P<j[P<\8\�TiE-o�o•NQKQS[TŸbHC]SUE-KQ\±bHC

bXK¹NQj·CFRFb³G_‡QS[d-‡›e¬bHCWb�RFbHC]PkEXlD½³M

]
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S[C�bHjUjUE—”v\�PŸbX\8SUj·^�bXe³û8NQ\8CFbXfQjUPcbXKQe®R8P<pQR8ExeQNgT<SUfgjUP�C]P<\6CFSUKgd•T<E-KQegS[CFS[E-KQ\i}À¦2‡QSU\ql¼bXT<S[jUS[CFbHCFPi\�C]‡QP

PiIHbXjUNQbHCFS[E-K¤EXl“C]‡QP"o�SUeQegjUPi”nbXR8POSUKcegSGFžP<R]PiK¢C4PiKwILS[R]E-KQo�P<K¢C]\4bXKge�CF‡gP£CFPi\8C4bXKQe�eQP<fQNgd-d-SUKgdkEXl

S[CF\2EXpžPiRFbHC]SUE-K
}

¦2‡gPDeQPiIXP<j[E-pQo�P<K¢C2Ti^LTijUPDEXl�b"T<E-o�o•NQKgSUTŸb¶CFSUEXKqpQR8EXCFELT<EXj%S[K±E-NQR‘d-R]EXNQp±d-ELP<\•CF‡QR8E-NQd-‡kC]‡QP

ltE-jUj[E³”vS[KQd«pQ‡QbX\]Pi\<}

h

SUR8\8C©S[\•CF‡QP¤eQP™à¬KQS[C]SUE-K EXlƒR]Pi¡wNQSUR8P<o�P<K¢CF\(CFE§C]‡QP¤pQR]EXC]ExTiE-jJ˜|S„}ßPH}¹”v‡QSUTW‡

\]P<R6ILSUT<Pi\OS[C4\]‡QE-NgjUe«pQR8E—IxS[eQP(bXKge«”vS[CF‡�”v‡QSUTW‡§¡wN¬bXj[S[C_^X}D¦2‡QP<K§C]‡QP•pQR8EXCFELT<E-jªSU\ƒeQP<\8SUd-KQPie›bXKQe

SUo�pQjUPioqPiKwC]P<e+SUK®b¹\8SUo•NQjUbHCFS[E-K
˜n”vS·CF‡�C]‡QP§d-E¢bHjZC]E•\FbHC]SU\8l ^¯CF‡gP«R]Pi¡LNgSUR]PioqPiK¢CF\<}¸¦2‡QPiK­C]‡QP

pQR]EXC]ExTiE-j“S[\O\8CFbHCFS[\8CFS[TŸbXj[j[^¤P™IXbHjUN¬bHC]P<e§CFE±C]P<\6C•”v‡gPiCF‡gP<RAS[CO\]bHCFS[\8à¬Pi\OCF‡QP(R8P<¡wNQSUR8P<o�P<K¢CF\i}

s

l‘C]‡QP

pQR]EXC]ExTiE-j
eQELP<\vKQEHCv\FbHC]SU\8l ^kCF‡QPAR]Pi¡wNQSUR8P<o�P<K¢CF\i˜¬S[CvSU\vbHd¢bXSUK�R8P<eQPi\]S[d-KQP<eÁ˜QCF‡QS[\vC]SUo�P4”vS[C]‡¤oqE-R8P

SUKgltE-R8okb¶CFSUEXKkltR]E-o CF‡QPOCFPi\8C]\<˜žbXKQe�bXd¢bXS[K�S[oqpgjUP<o�P<K¢C]P<e
}|¦2‡QS[\ZS[\Zb�TiE-K¢CFSUKwNQEXNQ\ƒT™^LT<jUPH˜¬”v‡QSUTW‡

bXSUo�\nCFE©S[oqpQR8E—I-PDCF‡gP•¡wN¬bHjUS[C_^kEXl†CF‡QPApQR8EXCFELT<E-jž”vS[CF‡¤P<bXTW‡cS·CFP<R]bHCFS[E-K
}

uƒNQR]S[KQd(CF‡QPO\8P<T<EXKQe�\6CWbXdXPOEXl²CF‡QS[\2Ti^LT<j[Pb^tCF‡gPOSUo�pQjUPioqPiKwCFbHCFS[E-Kkpg‡¬bX\]PE_‘CF‡QPA\8SUo•NQjUbHCFS[E-KkS[\

pžPiR]SUELeQS[TŸbXj[j[^DR8NQK©SUK•EXR]eQPiR“CFE4C]P<\6C•”v‡QPiC]‡QP<R?C]‡QP>pQR8EXCFELT<E-jxpQR]E—ILSUegP<\?eQPijUS·I-P<R6^"EHlžpQbXTWVXP™CF\<}•¦2‡gSU\

\]SUo"NQjšbHC]SUE-K�bXS[oq\ZCFE�\]‡gE³”�”v‡QPiC]‡QP<ROC]‡QP•SUo�pQj[P<o�P<K¢CWbHC]SUE-K�SU\ƒE-pžPiRFbHC]SUE-KQbXj“bHKQe§CF‡QP(pQR8EXCFELT<EXj

pQR]E—ILSUeQPi\«T<EXKQKQP<T™CFS·IxS·C_^ñS[KñCF‡gP¹KQPiC_”‘E-R8V%}

s

Cc‡¬bX\cC]E®bXKQ\6”nPiR«CF‡QP¹¡wNQPi\8C]SUE-K¯®±°2«�²¥°2«�©¯C]‡QP

\]SUo"NQjšbHC]SUE-K S[\qE-p%P<R]bHCFS[KQdQ˜2bHKQe�KQEXC³°2´‹®�S[CqSU\�E-p%P<RFb¶CFSUKgdQ}­¦2‡QP<R8PiltE-R8P«\8CFbHCFS[\8CFS[TŸbXjZbXKQbXj[^L\]S[\

SU\©KQEXC�KQPiP<eQPie­bHC©CF‡QS[\�\6CFPip
}®¦2‡QP�pQR]EXC]ExTiE-j2SU\qbXK¬bHj[^L\]Pie�\8CFbHCFS[\8C]SUTŸbHjUj[^ bHl C]P<R©S[C]\�egP<\]S[d-K�S[\

T<E-o�pQjUP™CFPij[^qSUo�pQjUPioqPiKwC]P<e
˜L”v‡QSUTW‡�T<EXoqpQj[PiC]P<\Zb(\]SUKgd-jUPDS·CFPiRFbHC]SUE-K�S[K¤C]‡QPAeQPiIXP<j[E-pQo�P<K¢CZTi^LT<j[PX}

¦2‡gP \8SUo•NQjUbHCFS[E-K C]ExEXjJ˜ CF‡¬bHC S[\�NQ\]Pie bHC�C]‡QPÃd-R]EXNQp�EXl�úvPŸbHj·GíC]SUo�P°rw^x\6CFPioq\�bXKQe

mnE-oqo"NQKQSUT<bHCFS[E-KQ\§S[\ÂC]‡QP�KQP™C_”nEXR]V \]S[o•NQjšb¶CFE-R›KQ\~G6’4‰ î‹Š„}

s

C S[\ b¥eQSU\8T<R]P™CFPœG_PiIXP<K¢C KQP™C_”nE-R8V
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\]SUo"NQjšbHC]E-RnC]‡¬bHCvTŸbHK�\8SUo•NQjUbHCFPDb©”vS[eQPARFbXKQdXPOEXl?KQP™C_”nEXR]Vw\<˜´SUKgT<jUNgeQSUKQd•”vS[R]PijUP<\8\vE-KQP<\i}n‚Z\6G~’(S[\

ltR]P<Pij[^«b—IHbXS[jšbXfgjUPX˜%”vSUeQPij[^cNQ\]Pie bXKgeÂTiE-K¢CFS[KLNgE-NQ\]j·^«eQP™I-PijUE-p%P<eÂSUK§R8P<\]P<bXR]TW‡ bXKQe›SUKgeQNQ\8C]R8^X}

s

C

okbXVHP<\•bOd-ELExe©bXpgpQR]EŸµxSUoqbHCFS[E-K"EHlžC]‡QP2jUE—”‘P<R•”vSUR8P<jUPi\]\•KQP™C_”nEXR]V•jUb—^XP<R8\�^¼uDbHCFb•ò�S[KQV´˜wz|‡¢^L\]S[TŸbXjµ_

bXKQe¤SU\n”‘P<j[j·Gí\]NQS·CFP<e±ltEXR>eQPiIXP<j[E-pQo�P<K¢CvEXl†KQPiC_”‘E-R8V±pQR]EHCFELT<E-j[\2bHC>C]‡QPO‡QSUdX‡QP<R>jUbŸ^-P<R8\¶^„‚ZPiC_”‘E-R]V´˜

¦ªR]bXKQ\]p%E-R6Cˆ_™}

h

NQR8C]‡QP<R8oqEXR]P£C]‡QP<R8P©bXR]P(PœµLCFP<Kg\]SUEXKQ\OEXl•KQ\6G~’x˜
eQP™I-PijUE-p%P<e›SUKcE-NQRDd-R8E-NQp
˜ž”v‡QSUTW‡

l¼bXT<S[jUS[CFbHCFP±C]‡QPcegPiI-PijUE-pgoqPiKwCkEXlOTiE-oqo"NQKQSUT<bHCFS[E-K•pQR8EXCFELT<E-j[\<}®¦2‡QP™^�bHR]P�p¬bXR8CqEXlDC]‡QP§MA€•Ä

^JMOP<KQPiR]SUT�€?I-PiK¢C•ÄDz

s

_OoqS[eQeQj[Pi”nbXR]PH˜²”v‡gSUTW‡¹bHjUjUE—”v\DC]E�NQ\8P�C]‡QP©\FbXo�P©SUo�pQjUPioqPiK¢CWbHC]SUE-K«EHl2b

pQR]EXC]ExTiE-j²fžEHCF‡�SUK�\]SUo"NQjšbHC]P<e�bXKQe�SUK�R]P<bXj�KQPiC_”‘E-R8VL\·‰Ý’H¿•Š„}>¦2‡QPiR]P™ltE-R]P£KQ\6G~’©S[\vC]SUd-‡¢C]j[^�TiE-NQpQj[P<e

”vS[CF‡�CF‡QPZeQP™I-P<j[E-pQo�P<K¢C‘SUK�E-NQR•d-R]E-Ngp
˜LbXKQe±bHTiCFS·I-Pij[^©NQ\8P<ekltE-R•”vS[R]P<j[P<\8\‘KQP™C_”nEXR]V©\]S[o•NQjšb¶CFSUEXKQ\<}

hRi†¸ ¹ºl»o/|—¼U½»o/|~l
n¾u•l»¿�o/w�qyxzw�qH{}|~{

¦2‡QP�\8SUo•NgjšbHC]SUE-KQ\£EXl4”vS[R]PijUP<\8\©KQPiC_”‘E-R]Vw\©”vS[C]‡+KQ\~G6’§bXR8P¤C]SUo�P™GíT<E-KQ\8NQo�SUKQdQ} ¦2‡QSU\(S[\�egNQP�CFE

CF‡QPqeQPiCFbXSUj[P<e \8SUo•NgjšbHC]SUE-K§EXlnCF‡QPqjUE—”nPiR"KQP™C_”nEXR]VÂjšbŸ^-PiR]\<˜ªCF‡QPqfQR]E¢bHeQTŸbX\6C•K¬b¶CFNQR8PkEXl>”vS[R]PijUP<\8\

KQPiC_”‘E-R]Vw\�bHKQe�‡QS[d-‡¯KLNgo•fžPiRqEHlDKQELeQP<\¬^6½Ÿ¿-¿¯}·}·}Z½Ÿ¿-¿-¿•_œ}�‚ƒ\~G6’§oqELeQPijU\(CF‡QP�e¬bHCFbÂj[SUKQV¹bXKQe

pQ‡¢^x\8SUT<bXj�jšbŸ^-PiR]\vNQp�CFE�b•‡QS[d-‡�eQP™CWbXS[jAO bXTiT<E-R8eQSUKQd•C]E(CF‡QP

s

€|€|€�\]p%P<TiS[à¬T<bHCFS[E-KQ\nltE-R>”vS[R]PijUP<\8\

KQPiC_”‘E-R]Vw\·‰Ý’-’-Š„}?¦2‡QPZ‡QSUdX‡�KwNQo"fžPiR•EHlÁKQELeQPi\nbXKge�C]‡QPvfQR]E¢bHeQTŸbX\6C•K¬bHCFNgR]PvEXlÁ”vS[R]PijUP<\8\|KQPiC_”‘E-R]Vw\

ltNQR8C]‡QP<RDS[KQT<R8PŸbX\8P"CF‡gP•T<E-o�pQj[P™µxS[C_^¤EXl•C]‡QP•\8SUo•NQjUbHCFS[E-K
}

h

E-RƒPœµgbXoqpgjUPX˜%”v‡QP<K›bqKQExegP•\]PiKQeQ\Ab

p¬bXTWVXP™CŸ˜wbXj[j-EXC]‡QP<R†KQELeQP<\†”vS[CF‡gSUK•bƒd-S·I-PiK"RFbHKQd-P•‡¬bŸI-P‘C]Eƒf%P•KQEXCFS·à¬P<e"bXf%E-NgC†S[C<˜¶”v‡QS[TW‡"S[KQT<R8PŸbX\8P<\

CF‡QPAKwNQo•f%P<RvEXlªT<E-o�pQNgCFbHCFS[E-KQ\2¡wN¬bXegRFbHC]SUTŸbHjUj[^X}

ÄƒKQEXCF‡gP<RZR]PŸbH\]E-K�ltE-Rƒj[E-KQdHGíR]NQKgKQSUKQd©\8SUo•NQjUbHCFS[E-KQ\>S[\ZC]‡¬bHCZKQ\~G6’�S[\4bÁÀ'«™Â·Ã2«�¤2²Ä£•¨-ª?\8SUo•NgjšbHC]E-R<}

¦2‡QSU\�oqP<bXKQ\©CF‡¬b¶CqS·C�NQ\]Pi\±b›\]SUKgd-jUP¤pQR8ExTiP<\]\8SUKQd¨NQKQS·C�C]E¨PœµxP<T<NxCFPcC]‡QP�o�ELeQP<j„}�‚Z\6G6’§SUK¯S[C]\

\8CWbHKQe¬bXR8e�IXP<R]\8SUE-K�TŸbHK�KQEHCƒR8NQK¤SUK¤p¬bXR]bXjUj[P<jžE-K¤o•NQj[C]SUpQj[P4pQR8ExTiP<\8\]E-R8\<}

h

S[d-NQR8PO½-}[½ZR]PipQR]Pi\]PiKwC]\2b£o�PŸbH\]NQR8P<o�P<K¢C•EXl
CF‡gPZR8NQKQKQS[KQd£C]SUo�P2EXlÁC]‡QPZ\]SUo"NQjšbHC]E-R<}

s

C•\]‡QE—”v\

CF‡QPvKQPiP<eQPiekR]NgKQKQSUKgdAC]SUo�P‘ltE-R•EXKQPv\]P<TiE-KQe�\]S[o•NQjšb¶CFSUEXK
˜XeQPipžPiKQeQS[KQdAE-K(CF‡QPvKwNQo•f%P<R•EXlžKQELeQP<\i}

¦2‡QPƒo�ELeQP<j¬S[\|bA”vS[R]P<j[P<\8\‘bHexG_‡QELT2KQP™C_”nE-R8V(SUK�KQ\6G~’x˜¢R]NgKQKQSUKgd"bO\]S[oqpgjUP2p%E-jUj[SUKQdDpgR]EXC]ExTiE-jJ}†¦2‡QP

‡¬bXR]ex”>bXR8POpQjšb¶C]ltE-R8o�˜¢NQ\8P<e�CFE"R]NQK±C]‡QPD\]S[o•NQjUbHCFS[E-K
˜¢SU\nb•jšbXpxCFE-p�”vS[CF‡±bk½-} Û�M•–ZˆDzªPiK¢CFSUNgo$a

pQR]ELT<Pi\]\]EXR<}

ï­‡QPiK•CF‡QP�KwNQo•f%P<R"EXlZKQExegP<\(SU\"SUK C]‡QP�RFbXKgd-P«½—¿-¿x}[}·}Ú’H¿-¿cE-KQPk\]P<TiE-KQe¯\]S[o•NQjšb¶CFSUEXKÂC]SUo�P

CWbXVHP<\AKQPŸbHR]j[^¨½©\]PiT<E-KQeÂR]NgKQKQSUKgd±CFSUo�PX}Oï­‡QPiK§CF‡QP(KwNQo•f%P<ROEHl‘KgExeQPi\OSUKQTiR]P<bX\]Pi\ONQp§CFE�ÞX¿-¿x˜

CF‡QP>R8NQKQKQS[KQd4C]SUo�P‘EXl¬C]‡QP>\8SUo•NQjUbHCFS[E-K•SU\“fgSUd-d-PiR†C]‡¬bXK•C]‡QPn\8SUo•NQjUbHCFS[E-KACFSUo�P•fw^"bXj[oqE-\6C?bZl¼bXTiC]E-R

EXlO½—¿g}�¦2‡gSU\"o�PŸbHKQ\•C]‡¬bHC"b�\8SUKQd-j[P©\]SUo"NQjšbHC]SUE-K›R8NQK EXl2Ü�o�SUKwNgCFPi\•”‘E-NQj[e¨CFbXVXPkbXjUo�E-\8C•‡¬bHj[l

bXK¨‡gE-NQROCFE�T<E-o�pQj[PiCFPH}©¦2‡QR]PiPqo�SUKwNgC]P<\ASU\Ab¤R]PijšbHC]S[I-Pij[^c\]‡QE-R6CACFSUo�P"ltE-ROC]‡QP©E-pžPiRFbHC]SUE-K›EXlnb

KQPiC_”‘E-R]V´}

]

NgCnpžPiR]S[ExeQ\|EXlžCF‡QS[\‘oqbXd-KgS[CFNgeQPZbXR]PZNQ\]Pie±eQNQR8SUKQdACF‡gP4eQP™I-P<j[E-pQo�P<K¢C>pg‡¬bX\]PvCFE•CFPi\8C

CF‡QPASUo�pQj[P<o�P<K¢CWbHC]SUE-KkEXlªC]‡QPAoqELeQPijJ}

¦2‡QPAj[E-KQd(\]S[o•NQjUbHCFS[E-KkR8NQKQ\vbXR8POSUKQTiE-K¢I-P<KgSUP<K¢CZeQNQR8SUKQd(C]‡QPOSUo�pQjUPioqPiK¢CWbHC]SUE-KqpQ‡¬bX\8P•EHl†C]‡QP

oqELeQP<j„} u4NQR8SUKQd›CF‡QS[\(pQ‡¬bX\8P�C]‡QP�\]SUo"NQjšbHC]SUE-K P<KQd-S[KQP<PiR©pžPiR8ltE-R8oq\©b›\]S[KQd-jUP�\8SUo•NgjšbHC]SUE-K¹R8NQK

bHl CFPiR"PŸbHTW‡•TW‡¬bXKQd-PkSUK¨C]‡QP±o�ExegP<jJ}¤¦2‡QPkd-E¢bXj•EXl>C]‡QSU\£R]NQK¹S[\£C]Ec\]‡gE³”Å”v‡QP™CF‡QPiR"CF‡QPqoqELeQPij

SU\(E-p%P<R]bHCFS[E-K¬bXj•E-R(KQEXC<} ¦2‡QP�j[E-KQd§R8NQKQKQS[KQd«CFS[oqP±S[\•SUKgT<E-K¢I-PiKQSUPiK¢Cqf%P<T<bXNQ\8P¤C]‡QP�eQP™I-P<j[E-p%P<R

‡¬bX\«CFE�”nbXS·C§jUE-Kgd�CFS[oqP bHl CFPiR«PŸbXTW‡ o�SUKQEXRcTW‡¬bXKgd-P•SUKÀC]‡QP•oqELeQPijJ}�¦2‡QS[\c”>bHS[CFS[KQd�C]SUo�P

SUKQTiR]PŸbH\]P<\(C]‡QP±CFS[oqP�ltE-R•E-KQP�egPiI-PijUE-pgoqPiKwC©T™^LT<jUP¤bHKQe jUPŸbHeQ\"CFE›j[P<\]\(S·CFPiRFbHC]SUE-KQ\£eQNQR8SUKQdcC]‡QP
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S[d-NQR]P(½X}[½-y•rLSUo•NQjUbHCFS[E-KkR8NQKQKQS[KQd(CFS[oqPH˜geQPipžPiKQeQSUKgdqE-K�C]‡QPAKLNgo•fžPiRvEXl“KgExeQPi\

”v‡QE-jUP‘eQPiIXP<j[E-pQo�P<K¢C•pQR8ExTiP<\]\i}•BDK"CF‡QPnEXCF‡QPiR?‡¬bXKge•PŸbXTW‡©S·CFP<R]bHCFS[E-KACF‡QR8E-NQd-‡•C]‡QPneQP™I-PijUE-pQo�P<K¢C

Ti^LT<j[P•p%E-\8\]SUfgj[^±S[KQT<R8PŸbX\8P<\2CF‡gP•¡wN¬bHjUS[C_^kEXl†CF‡QPAT<EXoqo•NgKQSUT<bHCFS[E-K±pQR8EXCFELT<E-j„}

rLEQ˜žC]‡QP"”vSU\8‡«CFE±S[KQT<R8PŸbX\8P£C]‡QP•¡wN¬bXj[S[C_^�EXl|T<EXoqo•NgKQSUT<bHCFS[E-K�pgR]EXC]ExTiE-jU\Z‡¬bŸI-P(o�EXCFS·IHbHCFPiecb

”vSU\]‡�C]EqeQPiT<R8PŸbX\8P•C]‡QPAR]NQKQKgSUKQd(CFS[oqP4EXl“\8SUo•NgjšbHC]SUE-KQ\i}

hRi•É ÊËl
½
ÌÍl
u�o/w�qyxzw�qH{}|~{

¦2‡QP(d-E¢bXj†EXl•C]‡QSU\4C]‡QP<\8SU\DS[\ƒC]E�R]P<egNQT<P•C]‡QP•R]NgKQKQSUKgd±CFSUo�P•EXl|\]S[o•NQjšb¶CFSUEXKQ\Z”vS·CF‡cC]‡QP(KQP™C_”nE-R8V

\]SUo"NQjšbHC]E-RDKQ\~G6’x}�¦2‡QPqR]P<egNQTiC]SUE-KÂEXl>R8NQKQKQS[KQd�CFS[oqP(\8‡QE-NQj[e¨f%PkbHTW‡QSUP™I-P<e fw^›Ng\]SUKgd�o•Ngj[CFS[pQjUP

pQR]ELT<Pi\]\]EXR]\<˜¢C]‡¬bHC•”‘E-R]V"C]E-d-P™CF‡QPiR|C]EAT<E-o�pQjUP™CFPnC]‡QPKÀ·¨-ÎÏ«2\8SUo•NQjUbHCFS[E-K"CFbX\]V´}?¦2‡QPi\]PZpQR]ELT<Pi\]\8E-R]\

TŸbXKqfžPZP<S·CF‡QPiR‘\8SUKQd-j[P2”nE-R8Vw\8CWb¶CFSUEXKQ\<˜LT<E-KgKQP<T™CFP<e�f¢^�b•KQPiC_”‘E-R]V´˜xE-R‘pQbXR8C]\‘EXl�b•o•Ngj[CFS[pQR]ELT<Pi\]\8E-R

okbXTW‡gSUKQPH}

¦2‡gPcd-E¢bHjZEHlDCF‡QP�CF‡QPi\]S[\kTŸbHK�f%Pco�E-R]P¤P™µgbXT™CFj·^+egPià¬KQPie
˜vf¢^+Ng\]SUKgd¨CF‡gP�CFPiR]o À—¦2«•«™Ð-Ã'¦%}

rxpžPiP<eQNgpÀSU\�b�R]PijšbHC]SUE-K­f%PiC_”‘P<PiKÀCF‡QP¨R]NQKQKgSUKQd¯CFSUo�P›EXl(E-KgP \]S[o•NQjUbHCFS[E-K®SUKñb+\]Pi¡wNQP<K¢CFSUbXj

\]SUo"NQjšbHC]E-R

Tseq
˜�bXKQe§CF‡gP•R]NQKgKQSUKQd±C]SUo�P"EXl•C]‡QP(\FbHoqP•\8SUo•NgjšbHC]SUE-K�SUK›b±p¬bHRFbXj[jUP<jµ&HeQS[\8CFR8SUfQNxCFP<e

\]SUo"NQjšbHC]SUE-K

Tpar
y

Speedup=
Tseq

Tpar
¦2‡gP"\]p%P<PieQNQp§S[\�¦2´'À�£¥²•£¥Ñ-«™˜¬”v‡QP<KcS[CZSU\vd-R8PŸbHC]P<RvCF‡¬bXK�E-KQPH}Z¦2‡gSU\ZoqP<bXKQ\vCF‡¬bHCZCF‡gP£p¬bHRFbXj[jUP<j

E-R©eQSU\6CFR]S[fQNgC]P<e�\8SUo•NgjšbHC]SUE-K¹R8NQKQ\�l¼bX\8C]P<R©CF‡¬bXK¯CF‡QP�\]Pi¡wNQP<K¢CFSUbXjZE-KQPX}®¦2‡gP�\8pžPiP<eQNQp®T<bXK�f%P

CF‡QPiE-R]P™CFSUT<bXjUj·^›okb³µgS[o•NQo/C]‡QP±KwNQo•f%P<R•EHlvpQR]ELT<Pi\]\]EXR]\(SUK¹bceQSU\6CFR8SUfQNgC]P<e¹\8SUo•NgjšbHC]SUE-K
˜†fQNgC•SUK

pQRFbXT™CFS[T<PÂS[C�SU\cj[E—”nPiR<˜AfžPiTŸbXNg\]P C]‡QP E-R8d¢bXKQS[\FbHC]SUE-K»bXKQeñT<E-K¢CFR8E-j•EXl©b�p¬bHRFbXj[jUP<jµ&HeQS[\8CFR8SUfQNxCFP<e

\]SUo"NQjšbHC]SUE-K±bXjU\8E©CFbXVXPi\ƒpgR]ELT<P<\8\]S[KQd�C]SUo�PX}

s

lªCF‡QS[\ZEXR]d¢bXKgSU\Fb¶CFSUEXK�bXKQe�T<E-K¢C]R]E-j
CFbXVXPi\ƒCFELE©o•NQTW‡
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CFSUo�P4S·C>S[\np%E-\]\8SUfQj[PƒCF‡QbHC>CF‡gPD\]p%P<PieQNQp�fžPiT<E-o�P<\K¤s«†Ò•¨-²•£¥Ñ-«™}?¦2‡QS[\>o�PŸbXKQ\‘CF‡¬bHCnCF‡QPD\8pžPiP<eQNgp�S[\

jUP<\8\•CF‡¬bXK(EXKQPX}

s

K(C]‡QSU\•T<bX\]PvS[C?SU\?KQEHC•bXpQpQR8E-pQR]SUbHCFP•CFEANQ\8PƒbDpQbXRFbXj[jUPij¥&HeQS[\8C]R]SUfgNgCFPie"\]S[o•NQjUbHCFS[E-K
˜

fžPiTŸbXNQ\8P•C]‡QPA\]Pi¡LNgP<K¢CFSUbXj²E-KQPASU\>l¼bX\6CFPiR<}

¦2‡QPZd-E¢bHj%EHlÁCF‡gSU\•CF‡QPi\]S[\‘S[\•C]E"bXTW‡gSUPiIXPDbApžEX\]S[C]S[IXPZ\8pžPiP<eQNgp±ltR]E-o°egSU\8C]R]S[fQNgCFPieq\8SUo•NgjšbHC]SUE-KQ\

EXln”vS[R]P<j[P<\8\£bHexG_‡QELT(KQP™C_”nE-R8Vw\£”vS[C]‡§CF‡QP©KQ\~G6’x}©¦2‡QP�d-E¢bXj“TŸbXKÂfžP©eQP™à¬KQPie P™µxpQj[SUTiS[CFj·^cf¢^«C]‡QP

P™µxpQR]Pi\]\8SUE-K
y

Speedup> 1

hRiÔÓ x§½R{+Õ×Ö1q	Ø�n�|Ùo/|jl
n

¦2‡QP«CWbX\8V+EHlOCF‡QS[\qCF‡gP<\]S[\±SU\�CFE àQKQe­bXKQe�S[oqpgjUP<o�P<K¢Ckb eQS[\8CFR8SUfQNxCFP<e+”>bŸ^+EXlAP™µxP<TiNgCFS[E-K®EXl

CF‡QP©o�ExeQPij?SUK›KQ\~G6’x}(¦2‡gPqo�ExegP<j?\8‡QE-NQj[eÂR8NQKÂE-KÂb¤TijUNQ\6CFPiR•EHlnTiE-oqpgNgCFPiR]\<˜†T<EXKQKQP<T™CFPie f¢^›b

h

bH\8Cƒ€?CF‡QPiR]KQP™CƒKgPiC_”‘E-R]V´}

¦2‡QPOCFbX\]V±S[\2eQS[ILS[eQP<e�SUK¢CFE•C]‡QPOltE-jUj[E—”vSUKQd•oqb³û8E-Rn\]NQfgCFbX\]Vw\iy

½-}2Ä4NgC]E-oqbHCFS[TOz“bXR6CFS·CFSUEXKQSUKQd

Ä4NgC]E-oqbHCFS[T•p¬bXR8C]S[C]SUE-K�EXlqCF‡QP¯\]S[o•NQjUbHCFPie¸KgPiC_”‘E-R]V SU\Âb¥pQR]Pip¬bXRFb¶CFE-R6^�\8C]P<p�ltEXR›C]‡QP

eQSU\6CFR8SUfQNgC]P<e�PœµxP<T<NxCFSUEXK
} u4NQP«C]E CF‡QPcfQSUd¹\8SUˆiPcEXlOC]‡QPcCWbHR]d-P™C�KQPiC_”‘E-R8VL\m^

100:::1000
KQELeQP<\€_OC]‡QPqpQbXR8C]S[CFS[E-K§TŸbHK¨‡¬bHR]eQj·^§fžP�eQE-KgP�f¢^Â‡¬bXKge
}�rxEg˜²C]‡QSU\Oà¬R8\8C£\]NQfxCWbX\8VÂ‡QbX\OCFE

eQS[ILS[eQP"CF‡gP•oqELeQPij“EXl•C]‡QP(SUKQS·CFSUbXj�KQPiC_”‘E-R8V«SUK¢CFEk\]NQfxGíoqELeQPijU\<˜%”v‡QSUTW‡›T<bXK§fžP(PœµxP<T<NxCFP<e

SUK�p¬bXR]bXjUj[P<jJ}•¦2‡QP£R]P<\8NQj[C]SUKQd�p¬bXR6CFS·CFSUEXK�\8‡QE-NQj[e�oqb¶µxSUo�SU\8PDCF‡QP•\]p%P<PieQNQp
˜žd¢bXS[KQP<e�fw^�C]‡QP

eQSU\6CFR8SUfQNgC]P<e¤P™µxPiT<NgC]SUE-K
}

’x}vu4SU\6CFR8SUfQNgC]P<ecrxSUo"NQjšbHC]SUE-K

€“µxC]P<KQe›CF‡gP(KQ\6G~’qCFE�\]S[o•NQjUbHCFP"bk”vSUR]PijUPi\]\ObXeLG_‡QELT•KQP™C_”nE-R8V«SUK›b±egSU\8C]R]S[fQNgCFPie«l¼bX\]‡gSUE-K
}

¦2‡QSU\ªSU\†CF‡QP‘okbXS[K£pQbXR8CªEXl¬CF‡gP‘”‘E-R]V´}?¦2‡QP•CWbX\8V"b¶CªC]‡QSU\†\8C]P<p(SU\²CFE4P™µxP<TiNgCFP>C]‡QPno�ExegP<jwE-K

o•NQj·CFSUpgjUPDpQR8ExTiP<\8\]E-R8\DbXKQe�pQR8E³ILS[eQP•C]‡QP•\FbXo�PAR]P<\8NQj[C]\4bH\Z”v‡QPiK�C]‡QP£o�ELeQP<j�S[\ZPœµxP<T<NxCFP<e

\]Pi¡LNgP<K¢CFSUbXjUj·^-}•¦2‡QPOoqbXSUKkTW‡¬bXjUj[P<KQdXP4SU\‘CFE(oqbXSUK¢CWbHSUKqC]‡QPDS[KwC]P<d-R8S[C_^qEXl²CF‡QP4oqELeQP<jžSUKkC]‡QP

eQSU\6CFR8SUfQNgC]P<e›P™µxPiT<NgC]SUE-K
}£ÄºR]Pi¡LNgSUR]PioqPiK¢COCFE±CF‡gSU\O\]NgfgCWbX\8V«SU\ƒCFE¤pQR]E—ILSUegP©b±pžE-\8\]S[fQSUj[S[C_^

ltE-R2p¬bXR]bXjUj[P<j%P™µxP<TiNgCFS[E-K¤EXl†CF‡QPOo�ExegP<jJ}“¦2‡QSU\2S[\2b(pžE-\8\]S[fQSUj[S[C_^©CFE(NQ\8P•b©o"NQj[C]S·G_pgR]ELT<P<\8\]E-R

okbHTW‡QSUKQPDC]E©P™µxP<TiNgCFP•CF‡QPAo�ExeQPij
SUKg\8CFP<bXe¤EXl“b�KQP™C_”nEXR]V�T<j[NQ\8C]P<Ri}

rxSUKQTiPZC]‡QP4TiE-o�pQjUPœµgS·C_^(EXlžCF‡QPvCWbX\8V©SU\|R]PijšbHC]S[I-Pij[^(‡gSUd-‡©ltE-R•b£oqbX\8C]P<R•Úß\|CF‡QPi\]S[\<˜xb•\8SUo�pQjUS·à¬TŸbHC]SUE-K

EXlnC]‡QPqpgR]E-fQj[P<o SU\AokbHeQP©SUK›E-R]egP<ROCFE�R]PieQNQT<P�S[C<}q¦2‡gPq\8SUo�pQjUS·à¬TŸbHC]SUE-K�SU\OCF‡QbHCACF‡QP©KQP™C_”nE-R8V

KQExegP<\>S[KqCF‡gP4o�ExeQPij´eQE"KQEHC>o�E³IXP4eQNgR]SUKgd£CF‡gP4\]S[o•NQjUbHCFS[E-K
}†¦2‡QP4TiE-oqo"NQKQSUT<bHCFS[E-K©oqP™CF‡QELekS[\

\8CFS[jUjwbXeLG_‡QELTX˜¶fQNgC†CF‡QP•KQELeQP<\ªVXPiP<p"C]‡QP<S[RªS[KQS[C]SšbXjHpžE-\8S[C]SUE-KQ\i}²¦2‡QPno�E—I-P<o�P<K¢CªEXlQKgExeQPi\“S[KQT<R8PŸbX\8P<\

CF‡QP�T<E-o�pQj[P™µxS[C_^X˜‘f%P<T<bXNQ\]P�S[C©S[KwC]R]ELeQNQTiP<\�eg^LK¬bXo�SUT<\©S[K¯C]‡QP¤oqELeQP<jvbHKQe+S[K¯C]‡QP�\]SUo"NQjšbHC]SUE-K

SUKgltR]bX\8C]R]NQT™CFNQR8PX}

s

l>C]‡QPqKgExeQPi\"o�E—I-PX˜ªpžPiR]S[ExeQS[TŸbXj“R]P™Gíp¬bXR6CFS[C]SUE-Kg\AbXKQe R8P™GíE-R]d¢bHKQSU\]bHCFS[E-K§EXlnC]‡QP

eQSU\6CFR]S[fQNgC]P<e¹\8SUo•NQjUbHCFS[E-KÂ\]‡QE-NgjUe•f%PkeQE-KgPX˜?”v‡QS[TW‡•SUKQTiR]PŸbH\]P<\•C]‡QP±TiE-oqpgjUP™µxS·C_^¨EHl2CF‡QP±egP<\]S[d-K

bXKQe�SUo�pQjUPioqPiKwCFbHCFS[E-K
}
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‚ZEXCFP+CF‡¬bHC CF‡QP�l¼bX\6CFPi\8C \]p%P<PieQNQpÅEXl�bÀ\]S[o•NQjUbHCFS[E-K�R8NQKºTŸbXKÃf%P®bXTW‡QS[PiIXP<eÃf¢^ºNQ\]S[KQd

SUKQeQPipžPiKQeQPiKwCDR]P<pgjUSUT<bHCFS[E-KQ\ZEXl?C]‡QP•o�ExeQPij²E-K§eQSGFžP<R8P<K¢CDoqbXTW‡QS[KQP<\ƒSUK«pQbXRFbXj[jUPijJ}2¦2‡QS[\DoqP™CF‡QELe

R]NQKQ\OC]‡QP(\FbXo�P(o�ExeQPij“\8P<¡wNQP<K¢C]SšbXj[j[^§bHKQe›SUKQeQPipžPiKQeQPiKwC]j[^§EXKÂegSGFžP<R]PiK¢CAokbXTW‡gSUKQPi\<˜�fQNgCA”vS·CF‡

eQSGFžP<R8P<K¢C±R]bXKQeQE-o KwNQo•f%P<Rk\8CFR8PŸbXo�\<}

s

KQeQPipžPiKQeQP<K¢C�R]PipQjUS[TŸbHC]SUE-Kg\qbHR]PcNg\]P<e®ltE-R�\8CFbHCFS[\8C]SUTŸbHj

bXK¬bXj·^x\8SU\2EXl†CF‡gP•\8SUo•NgjšbHC]SUE-KqR]P<\8NQj[C]\E‰ ½ŸÛ-Š„}

¦2‡gSU\v”nE-R8V¤SU\ƒbXSUo�P<e�CFEq\]p%P<PieQNQp›b©\]SUKgd-jUPA\]S[o•NQjUbHCFS[E-K�R]NQK«bXKQec\8‡QE-NQj[e�KgEXC4f%P"Ng\]P<e�ltE-R

\8CWb¶CFSU\6CFS[TŸbXj•bHK¬bXj[^L\8SU\<}

s

C£SU\OeQPi\]SUdXKQP<eÂltE-ROCF‡QP�SUo�pQjUPioqPiK¢CWbHC]SUE-K«pg‡¬bX\]P�EXl‘CF‡QP�oqELeQPij?eQNQP©CFE

CF‡QPOltR]Pi¡wNQP<K¢CƒTW‡¬bXKQd-Pi\4bHKQe�CFP<\6CZR]NQKQ\ZSUK±C]‡QSU\vp%P<R8SUELe
}

hRi†á Ö1l�âsãKäåqHnRoËæ›o}¿;ãçâAo/ãç¿4q

¦2‡QSU\vCF‡QPi\]S[\4‡¬bX\vCF‡gP•ltE-j[jUE—”vSUKgd�\6CFR8NQTiC]NQR]PH}4rLP<TiC]SUE-K«’�eQP™à¬KQPi\4CFPiR]o�\ƒbHKQe«d-S·I-P<\Zf¬bXTWVwd-R8E-NQKQe

SUKgltE-R8okb¶CFSUEXK
˜´NQ\]Pie¨S[K«CF‡QP(R8P<\8C•EXl|C]‡QP(eQELT<NQo�P<K¢CŸ}£Äƒl C]P<RDCF‡QbHCŸ˜�\8P<TiC]SUE-KÂÜ±eQS[\]TiNQ\]\8P<\A”nE-R8Vw\<˜

R]P<jUbHCFPie�C]EqeQS[\8C]R]SUfgNgCFPiec\]S[o•NQjUbHCFS[E-K�EXl?”vS[R]P<j[P<\8\4KQP™C_”nE-R8Vw\<}4rxP<T™CFSUEXKcÛkPœµxpQjšbXS[KQ\vCF‡QP£\]E-j[NgCFS[E-K

EXl>CF‡gPqCWbH\]V›E-K•bXK bXfQ\6CFRFbHTiC•j[PiIXP<jJ}

s

C"SU\•T<E-KQTiP<K¢CFR]bHCFPie•E-K C]‡QPkeQPi\]S[d-K eQPiT<S[\]SUEXKQ\£CFbXVXPiK CFE

T<E-o�pQjUP™CFPACF‡QP£CF‡QPi\]SU\ƒCWbX\8V%}OrxP<T™CFSUEXK›ÞqeQPi\]T<R8SUf%P<\DC]P<TW‡QKQS[TŸbXjªeQPiCFbXSUj[\ƒEHl•CF‡QP£SUo�pQjUPioqPiKwCFbHCFS[E-K
}

¦2‡QP<K
˜n\]P<T™CFS[E-K�á›eQP<\8T<R8SUf%P<\kPœµxpžPiR]SUo�P<K¢C]\�C]‡¬bHC©CFPi\8CkbXKQe�P™IHbXjUN¬b¶CFP�CF‡QP�\]EXjUNgC]SUE-K
}

h

S[K¬bXjUj·^-˜

\]P<T™CFS[E-K�â©TiE-KQT<j[NQeQPi\vC]‡QPOCF‡QPi\]S[\ƒbHKQe�dXS[I-Pi\vpžE-\8\]S[fQjUPDegSUR]PiTiC]SUE-KQ\>ltEXR>ltNgCFNQR8PAR]P<\8PŸbXR8TW‡
}
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Ï

¦2‡QSU\2p¬bHR8CvEXl†CF‡QPOegExTiNQoqPiK¢CƒS[K¢CFR]ELeQNQTiP<\2f¬bH\]SUTDC]P<R8oq\ZbXKQe¤eQP™à¬KQS·CFSUEXKQ\>NQ\8P<ecS[K±CF‡QPO”‘E-R]V´}

s

C

eQSU\8T<NQ\8\]P<\ACFEXpQSUTi\<˜�”v‡QSUTW‡¨bXR8Pqb�f¬bH\]P©ltE-RDCF‡QP©R8P<\8C•EXl‘CF‡QP(C]‡QP<\8SU\<}qrxPiTiC]SUE-KQ\£’x}·½�bXKQe ’x}Ý’¤bHR]P

b"\]‡QEXR8C>S[K¢CFR]ELeQNQT™CFS[E-KkEXl†uƒSU\]TiR]P™CFP™G_€?I-P<K¢C4rxS[o•NQjšb¶CFSUEXK¬^¼uD€•r;_™}x¦2‡QPi^keQP<\8T<R8SUf%P4CF‡QPƒpQR]S[KQT<S[pQjUPi\

EXl
\8P<¡wNQP<K¢C]SšbXj%bXKQeqeQSU\6CFR8SUfQNgC]P<equD€•rž}grxP<T™CFSUEXK±’x}ßÜAeQP<\8T<R]S[fžPi\‘C]‡QPƒfQbX\]S[TZEXpžPiRFbHC]SUE-K©EXlž”vSUR]PijUPi\]\

s

€•€|€+ð-¿¢’x}·½-½DKQP™C_”nEXR]Vw\<}•¦2‡QPOeQS[\]T<Ng\]\]S[E-K¤SU\nltELT<Ng\]P<e¤E-K±C]‡QPDpQR8E-p%P<R8C]SUPi\<˜QR8P<pQR8P<\]PiK¢CFP<e�SUK±C]‡QP

oqELeQP<j´EXl²Kg\6G6’L˜QbXKQekR]P<j[PiIHbXK¢CnltEXR‘CF‡gP<SUR‘\]S[o•NQjšb¶CFSUEXK
}?rLP<TiC]SUE-K�’x}ßÛ£eQSU\8T<NQ\8\]Pi\vC]‡QP4fQbX\]S[T<\>EXl�C]‡QP

KQPiC_”‘E-R]VA\8SUo•NQjUbHCFEXR
KQ\6G~’ZbHKQe"TiE-KQT<PiK¢CFRFb¶CFP<\ªE-K£C]‡QP|E-p%P<RFb¶CFSUEXK•EHlgCF‡gP•ï¥ò�ÄD‚ o�ExeQPijJ}

h

S[K¬bXjUj·^-˜

\]P<T™CFS[E-K›’x}ÝÞqeQS[\]T<Ng\]\]Pi\OpQR]EXpžPiR8CFS[P<\ƒEXl•”vSUR8P<jUPi\]\DKgPiC_”‘E-R]Vw\<˜�Ng\]P<e«ltEXR4p¬bXR]bXjUj[P<j²bXKge§eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-KÁ}

¸�ijh æ�qHîPãçqHnpo/|~½RÌvÖ1|~{/âA¿;qso/qžï‹q	¼
qHnpo1æP|¡äyãçÌj½ðo/|~l
n

z“bXR6CF\“EHlQCF‡QS[\ª\8P<T™CFSUEXK(bXR]P•f¬bX\8P<e(E-K"bƒj[P<TiC]NQR]PH˜¢bXKQe"bƒf%ExEXVDltE-RªTiE-o�pQNgCFPiR“\8SUo•NQjUbHCFS[E-Kv‰ ½ŸÛQ˜H’x½·Š„}

÷�Ù¼æ›×ªètågÓ³ÙtÕ%Ò ñ

£¥ÎÍÃ}ª‡¨-²Ä£†´‹¤�S[\¯bXK¾S[oqS·CWbHC]SUE-K°EHlcCF‡gPÀbXT™CFSUEXKÅEHl›b¸R8PŸbXj¤\6^x\6CFPio bXKge¾S[C]\

eQPiIXP<jUEXpQoqPiK¢C“E—I-PiRªC]SUo�PX}ªrxSUo"NQjšbHC]SUE-K4d-P<KQPiRFbHC]P<\“bXK"S[okbXdXSUK¬bXR6^4‡gSU\8C]E-R8^DEXlgC]‡QP‘\6^L\8CFPio�˜H”v‡QSUTW‡

SU\ZNQ\]PiecCFEqSUKQ\8pžPiTiC4bXKQe«P™IXbHjUN¬bHC]POCF‡QP£\8^L\8C]P<o�}DrxS[o•NQjUbHCFS[E-K�SU\Zf¬bX\8P<e«E-Kcb)ÎÏ´·Ð}«�ª }>Ä�oqELeQPij

SU\vb(R]PipQR]Pi\]P<K¢CFbHCFS[E-KcEXl†CF‡gP•R8PŸbXjÁ\8^L\8C]P<o�˜´”v‡gSUTW‡�T<E-KQ\8SU\6CF\vEXlPÑ‹¨-©ˆ£•¨•ò·ª¢«•À•bHKQeó¨‹À•À�Ã}Î�¦A²•£†´‹¤4ÀAltE-R

S[CF\ƒE-p%P<RFb¶CFSUEXK
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CF‡¬bHC•eQS[\8C]R]SUfgNgCFPie±uD€•r�S[oqpgjUSUPi\•‡QSUdX‡QP<R|T<EXoqo•NgKQSUT<bHCFS[E-K(jšbHC]P<KQT™^(CF‡¬bHKkp¬bXR]bXjUj[P<j¬u4€‘r%}x¦2‡QS[\‘S[\

fžPiTŸbXNQ\8POT<E-o�pQNgC]P<R‘KQPiC_”‘E-R]Vw\2NQ\8N¬bXj[j[^�‡¬bŸI-POo•NgTW‡�‡QSUd-‡gP<RnjUbHCFPiKQT<S[P<\•CF‡¬bXKk\]‡¬bXR8P<e¤o�P<o�E-R]S[P<\<}

¦2‡QSU\Z\]PiTiCFS[E-K«eQS[\]TiNQ\]\8P<\DeQS[\8C]R]SUfgNgCFPiec\]S[o•NQjUbHCFS[E-K
˜QfQNxCDo�E-\8CƒEXl?C]‡QP£C]P<R]o�\ƒbXR]P"bXjU\8E�IHbXj[SUe¤ltE-R

p¬bXRFbHjUjUPijÁ\8SUo•NQjUbHCFS[E-K
}
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Ä f¬bX\8SUT±CFPiR]o S[K p¬bXRFbHjUjUPij¥&HegSU\8C]R]S[fQNgCFPie¨\8SUo•NgjšbHC]SUE-K¹S[\9ª¢´™Ò-£†ô™¨-ª�¦A©€´'ô•«•À•À

^„ò²zR_p‰ ½—ð‹Š„}

s

CªSU\ªbƒR8P<pQR8P<\]PiK¢CWbHC]SUE-K•EHl¬bƒpg‡w^L\8SUTŸbHjxpQR8ExTiP<\8\“SUK•CF‡QP•R]P<bXjL\8^L\8C]P<o�˜Xf%P<SUKgd4o�ExeQPijUj[P<e
}

¦2‡QPOR]P<bXj
\8^L\6CFP<o¾SU\‘ILS[Pi”‘P<e�bX\2b•T<EXoqp%E-\]S·CFS[E-KqEHlªpg‡w^L\8SUTŸbHj
pQR]ELT<Pi\]\8P<\2CF‡¬b¶C2SUK¢CFPiRFbXT™C2SUKk\]E-o�P

”>bŸ^-}

s

K�CF‡gPco�ExeQPijvEXlDCF‡gSU\�\8^L\8C]P<o P<bXTW‡�pQ‡¢^L\]S[TŸbXjZpQR8ExTiP<\]\kSU\�R]P<pgR]P<\8P<K¢CFPie­fw^�b¨j[E-d-S[TŸbXj

pQR]ELT<Pi\]\<}{¦2‡QP•S[KwC]P<R]bXTiC]SUE-KQ\«bXoqEXKQd+C]‡QP•pQ‡¢^L\]SUT<bXj•pQR8ExTiP<\8\]P<\ÂbXR8P¹o�ExeQPijUj[P<eñf¢^»oqPi\]\]bXd-P

P™µxTW‡¬bXKQdXP�bXo�E-KQd�CF‡QP�jUEXd-SUT<bXj“pQR8ExTiP<\8\]P<\i}�ò²P™CF\ACWbXVHPkb�T<E-o�pQNgC]P<RAKQP™C_”nE-R8VÂbX\"bHK¨PœµQbHoqpQj[P

EXl>b�R8PŸbXj•\6^x\6CFPio�}(¦2‡QPiKÂ”‘P�TŸbXK›T<EXKQ\]S[eQP<ROCF‡gP(KQPiC_”‘E-R]V§KgExeQPi\•bX\OpQ‡¢^L\]SUT<bXj|pQR]ELT<Pi\]\8P<\£bXKQe

CF‡QP•p¬bXTWVHPiCF\ZCF‡¬b¶C2CF‡QPi\]P•KQExegP<\ZP™µxTW‡¬bXKQdXP"bX\2C]‡QPASUK¢CFPiRFbXT™CFSUEXKQ\<}

s

K¤CF‡QPAo�ExeQPij�PŸbXTW‡�KQP™C_”nE-R8V

KQExegP4SU\|R8P<pQR8P<\]PiK¢CFP<e¤f¢^qb£j[E-d-SUT<bXjQpQR8ExTiP<\8\<˜QbHKQekCF‡gPƒKQP™C_”nEXR]V�p¬bXTWVXP™CF\>f¢^�o�P<\]\]bXd-Pi\‘CF‡QbHC‘C]‡QP

ò†z•\£P™µxTW‡¬bXKQdXPX}�‚ƒEXC]P�C]‡¬bHCACF‡QPqKQEXC]SUE-KÂEXl2b�pQ‡¢^L\]SUT<bXj•pQR]ELT<Pi\]\"S[KÂC]‡QP�R]PŸbHj•\6^L\8CFPio T<bXK¹f%P

eQPià¬KgP<e�fw^qCF‡QPOo�ELeQP<j[jUP<Ri}†ï¨POTŸbHK�T<E-KQ\8SUeQPiRvbXjU\8E(b•d-R8E-NQp�EXl²KQELeQPi\¶^„b•\]NgfQKQPiC_”‘E-R8V4_2bX\2EXKQP

pQ‡¢^x\8SUT<bXj‘pgR]ELT<P<\8\•bXKge¨CF‡gPqp¬bHTWVXPiC]\"CF‡QbHCéƒ¬E—”ÃbXo�E-KQd�\]NQfQKgPiCF\"bX\ACF‡QP�SUK¢CFPiRFbXT™CFS[E-KQ\<}k¦2‡QP<K

PŸbXTW‡ ò†z»R]P<pgR]P<\8P<K¢CF\"b�\]NQfQKgPiC_”‘E-R]VÂbXKQe›CF‡gP�pQbXTWVXP™CF\•fžP™C_”nPiP<K C]‡QP©\]NQfQKgPiC_”‘E-R]Vw\•TiE-NQjUe›f%P

oqELeQP<j[jUPie�fw^±P™µxTW‡¬bXKQdXP"EXlªoqPi\]\]bXd-P<\vf%PiC_”‘P<PiKcCF‡QP•ò²z•\<}

s

K CF‡QP TiE-K¢CFP™µLC¨EXlkC]‡QSU\«”‘E-R8V b­j[E-d-S[TŸbXj£pQR]ELT<Pi\]\ ^„ò²zR_›bHjU\]E­eQPiKQEXC]P<\›CF‡QP \]S[o•NQjUbHCFE-R

P™µxP<TiNgCFS·I-PX˜²CF‡QbHCAoqELeQPijU\Db�pQ‡¢^L\]S[TŸbXj“pQR]ELT<Pi\]\ASUK«C]‡QP(R]P<bXj?\8^L\6CFP<o ^tKQPiC_”‘E-R8V4_œ}

s

K§CF‡QS[\D\]PiKQ\]P

CF‡QP§pQ‡gRFbX\8P<\Ï•~\6^xKgTW‡QR]E-KgSU\Fb¶CFSUEXK»bHoqE-Kgd•ò²z|\~Ž§E-Rv•~o�P<\]\]bXd-P§PœµgTW‡QbXKQd-PÂbXo�E-KQd•ò²z•\jŽ«oqP<bXK

SUK¢CFPiRFbXT™CFSUEXKQ\•bXo�E-KQd4C]‡QP2\]S[o•NQjUbHCFE-R†P™µxPiT<NgC]S[I-Pi\<˜xR]NQKQKgSUKQdObOp¬bHRFbXj[jUP<jµ&HeQS[\8CFR8SUfQNxCFP<e•\]S[o•NQjUbHCFS[E-K
}

ý¤çLØ-çLÒžÓ—Ô³å¬è¼Ù.4¢çxÖ­ç•�%çxÒ%Ócètç•�%çxèZÖ†Ù„þiÓŸÔHÙ.�ª×²Ó—çLÖ¥ý9�£÷

Ä°eQS[\]TiR]PiC]P™GíPiI-PiK¢C£\8SUo•NgjšbHC]SUE-K�TŸbXK›f%P

eQSU\6CFR]S[fQNgC]P<e›bHC4eQSGFžP<R8P<K¢COjUP™I-PijU\Í‰ ½³Þ‹Š„}O¦2‡QSU\4oqP<bXKQ\4C]E�TW‡QExEX\]P•pQR8E-p%P<R8C]SUPi\DEXl•CF‡gP(\]SUo"NQjšbHC]SUE-K

oqELeQP<j„˜qC]‡¬bHC•”vSUj[jqf%P®NQ\8P<eºCFE�PœµgPiT<NgC]P»S·C¹S[KÃb egSU\8C]R]S[fQNgCFPie°”>bŸ^X} ‚ƒPœµLCŸ˜

s

ltExTiNQ\•E-K

CF‡QP¹egP<T<PiK¢CFRFbHjUSUˆiP<e�P™I-P<K¢C›j[PiI-Pij"eQS[\8C]R]SUfgNgCFS[E-K
} rxP<T™CFSUEXKÀÛQ}Ý’+eQSU\8T<NQ\8\]Pi\§EXCF‡QPiR«eQS[\8CFR8SUfQNxCFSUEXK

jUPiIXP<j[\<˜²CFE-d-P™CF‡QPiRO”vS[CF‡§C]‡QP<S[RAbXegIHbXK¢CWbXdXP<\•bXKQeÂeQSU\]bXegIHbXK¢CWbHd-P<\•bXKQeÂo�EXCFS·IXb¶CFP<\ƒCF‡QP©TW‡QE-S[T<P©EXl

eQP<TiP<K¢CFR]bXjUS[ˆ<P<e�PiIXP<K¢CDj[PiIXP<j�eQS[\8CFR8SUfQNxCFSUEXK±SUK�CF‡gSU\>”‘E-R]V´}

u4PiT<PiKwC]RFbXj[SUˆiP<ecP™I-PiKwCDjUPiIXP<j²eQS[\8CFR8SUfQNxCFSUEXK�EXpžPiRFbHC]P<\ƒbX\ZltEXjUjUE—”v\i}n¦2‡QP£oqELeQP<j�S[\veQS[ILSUegP<ecS[K

CF‡QP•\8p¬bXTiP•eQE-oqbXSUK�bXKQe§egSGFžP<R]PiK¢CDp¬bXR6CF\ƒEXl•CF‡QP£\]p¬bHT<P(bXR8P•bX\8\]S[d-KQP<e«C]EkeQS‡FÁPiR]PiKwCD\]SUo"NQjšbHC]E-R]\

^¼\]PiP‘à¬dXNQR]P‘’x}·½�_™}ª€|bXTW‡"\8SUo•NgjšbHC]E-R
P™µxPiT<NgC]P<\ªC]‡QP•PiI-PiK¢CF\“S[KAE-KQP•p¬bXR8C†EXlLCF‡gP‘\8p¬bXT<P�^tC]‡QP|oqELeQPij¥_™}

Ä�‡QS[d-‡"eQPid-R]PiPnEXl´pQbXRFbXj[jUPijUSU\8o»T<bXK•f%PnPœµgp%P<T™CFPie�S·lgC]‡QP<R8P>bXR8PnE-KQj·^OltPi” eQPipžPiKQeQPiKQT<S[P<\•f%PiC_”‘P<P<K

PiI-PiK¢CF\“S[KOeQSGFžP<R8P<K¢C†\]NQfg\]p¬bXTiP<\i}

h

SUdXNQR]P|’L}[½|\]‡gE³”v\�C]‡QP|\]p¬bXTiP™GJCFSUo�P?eQEXokbXS[KOEXlLE-KQP|\]S[o•NQjUbHCFS[E-K
}

¦2‡QP¤pžE-S[K¢CF\•bHR]P±P™I-P<K¢C]\kbXKge¹CF‡QP¤bXR8R]E—”v\(R]PipQR]Pi\]PiKwC�eQPipžPiKQeQPiKQT<S[P<\<} €?I-P<K¢C

B
eQPipžPiKQeQ\©E-K

PiI-PiK¢C

A
˜

D
eQP<p%P<KQeg\OE-K

B
bXKge«\]E±EXK
}D¦2‡QP•P™I-PiKwC

C
SU\ƒSUKQegP<p%P<KQeQPiK¢CDltR]E-o

A
˜

B
bXKge

D
˜

\]E�S[C4TŸbXK§f%P•PœµgPiT<NgC]P<eÂSUK«pQbXRFbXj[jUPij²C]E±CF‡QPio�}A–ZE—”nP™I-P<Ri˜�CF‡QS[\4jUP™I-Pij?EXl|eQS[\8CFR8SUfQNxCFSUEXKcR]Pi¡wNQSUR8P<\

b9À5%‹¤sô•°}©€´‹¤2£¢À·¨-²Ä£†´‹¤�¦A©€´‹²—´'ô•´‹ªªC]EqPiKQ\]NQR8P•C]‡QP•T<E-R8R]P<T™CZP™µxP<TiNgCFS[E-KcEXl†CF‡gP£o�ExegP<jJ}•B4C]‡QP<R6”vSU\]PH˜´S[l

fžEXC]‡ \8SUo•NQjUbHCFEXR]\A‡¬bŸI-PkbXegIHbXKQTiP<e C]‡QP<S[R•C]SUo�P<\ANQp¨C]E

t1
bHKQe

t2
R8P<\8pžPiTiCFS·I-Pij[^-˜ªCF‡QP�PiIXP<K¢C

D
b>FÁPiTiC]\ƒP™I-P<K¢C

E
SUK±CF‡gP•pQbX\8Cv”v‡QS[TW‡�S[\2KQEXCZT<E-R8R]PiTiCŸ}

÷Áø²Ò†Ø‹�†Ô³Õ%ÒªÙ¼þ<ågÓ—Ù¼Õ%Ò

¦2‡QPiR]PvbXR8P‘C_”‘EOT<E-o�o�E-K"bHpQpQR]E-bXTW‡QP<\?ltEXRª\6^xKgTW‡QR]E-KgSU\Fb¶CFSUEXK(bXo�E-KQdDò²z•\

SUK�eQP<TiP<K¢CFR]bXjUS[ˆ<P<e�PiIXP<K¢C>j[PiIXP<j´eQSU\6CFR8SUfQNgC]P<e�\]S[o•NQjšb¶CFSUEXK
}ªBOKgPZEHlÁCF‡gP<oºSU\•T<bXjUj[P<e76p´‹¤4À'«�©ˆÑ‹¨-²Ä£¥Ñ-«™˜

bXKQe�CF‡QPOEHCF‡QPiR2E-KQP98U¦A²•£¥ÎÍ£¢À�²Ä£†ô™}•¦2‡gP<SURnd-E¢bXjžSU\nC]E(d-N¬bXR]bXK¢CFP<PDC]‡¬bHCZb•eQS[\8C]R]SUfgNgCFPie�\]SUo"NQjšbHC]SUE-K
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Simulation space

1

C E

Simulation time

t

2

A B

D

t2 1

h

S[d-NQR8PA’x}·½-y•rxp¬bXTiP'&¶C]SUo�POeQE-oqbXSUK�EHl“P™I-P<K¢C6G_jUP™I-Pij†egP<T<PiK¢CFRFbHjUSUˆiP<e�uD€•r

pQR]ELeQNQTiP<\§«�:+¨}ô�²Äª�%v²¥°2«[À·¨-ÎÏ«OR8P<\]Ngj[CF\ZbX\vb(\8P<¡wNQP<K¢C]SšbXj�E-KgPA”vS·CF‡±C]‡QPA\FbXo�POoqELeQPijJ}“¦2‡gSU\veQELP<\

KQEXC>KgP<T<Pi\]\]bXR8^�o�PŸbHKkCF‡¬b¶C2bXj[j%C]‡QPDPiIXP<K¢CF\2S[KkCF‡gPDoqELeQPijž‡¬bŸIXPDCFE•f%PDP™µxPiT<NgC]P<e¤SUKkC]SUo�P<\6CWbXo�p

E-R]eQPiR<}

s

C�SU\©E-KQj·^¹KQPiT<Pi\]\FbHR8^ CF‡¬b¶CqS·C(\]PiP<o�\q\8EQ˜nS„}ßPH} SUKQeQPipžPiKQeQPiKwCqPiIXP<K¢CF\qTŸbXK¯f%P�R8NQK¯SUK

p¬bXRFbHjUjUPij
E-RvE-NgCƒEXl“E-R]eQPiR<}2¦2‡QP•T<EXKQ\]PiR8IHbHCFS·I-P•CFP<TW‡gKQSU¡wNQPi\DVXPiP<pcC]‡QP£\8EkT<bXjUj[P<emª¢´'ô™¨-ª±ô™¨-Ã+À·¨-ªÆ£¥²;%

ô•´‹¤4À�²Ä©¡¨-£¥¤2²¼}c¦2‡QS[\"o�PŸbXKQ\•CF‡¬b¶C•PŸbHTW‡ ò†z d-N¬bHRFbXK¢CFPiP<\"C]‡¬bHC•bXjUj•CF‡gPkPiIXP<K¢CF\©S·C"pQR8ExTiP<\8\]P<\©bHR]P

\8CFR8SUT™CFj[^ SUK•CFS[oqPi\8CFbXoqp•EXR]eQPiR<} ¦2‡QSU\©TiE-KQ\8C]RFbXS[K¢CkbŸIXE-SUeQ\©\8S[CFNQbHCFS[E-KQ\•j[SUVXP±C]‡QP�E-KQP¤eQP<pgSUTiC]P<e

E-K¹à¬d-NQR8P¤’x}·½m^¼P™I-P<K¢C

D
b>FžP<T™CF\(PiIXP<K¢C

E
SUK¨CF‡QP�p¬bH\8Cˆ_œ}¨¦2‡gP�E-pgCFS[oqS[\8C]SUT©\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K

pQR]EXC]ExTiE-jU\±bXjUj[E³”
\8NQTW‡»\8S[C]N¬bHCFS[E-KQ\i˜ƒfQNxC�CF‡QP™^®CWbXVHPÂo�PŸbH\]NQR8P<\±CFE R8P<T<E—IXP<R¤ltR]E-o CF‡QPio bXKQe

d-N¬bXR]bXK¢CFP<POC]‡QPAT<E-R8R]P<T™CFKQPi\]\ZEXl†CF‡QPA\]S[o•NQjUbHCFS[E-K
}

�"Õ%Ò†þ<çwÔ'�QågÓ³Ù¥�%ç±÷Áø²Ò†Ø‹�†Ô³Õ%ÒªÙ¼þ<ågÓ—Ù¼Õ%Ò

¦2‡QP2TiE-KQ\8P<R8IHbHC]S[IXPZo�PiC]‡QELeQ\“”‘P<R]P2à¬R8\8C|S[KwC]R]ELeQNQTiP<e(f¢^

mn‡¬bXKQeg^�bXKQeca�SUR8\Fb(SUKm‰ ½³’�Š„}|¦2‡QPi^�bXR8POf¬bX\8P<e�E-K�C]‡QPApQR]EXpžPiR8C_^zª¢´'´=<-¨‹°2«™¨•ÐX}•ò�ELE-V¶bX‡QP<bXe�SU\vb

CFSUo�PnS[K¢CFP<R6IHbXjxS[K•CF‡QP‘ltNgCFNQR8P2SUK"”v‡gSUTW‡�bXK©ò²zÂdXN¬bXRFbHKwC]P<Pi\?CF‡¬bHC?S[C“”vS[jUjLKQEXC•\8P<K¢C�¨-¤)%AoqPi\]\FbHd-P<\

CFE£bXKQEXC]‡QP<R•ò²zª}w¦2‡QS[\•S[K¢CFP<R6IHbXj¬\8CFbXR8C]\•”vS·CF‡©CF‡QPvT<NgR]R]PiK¢C>\]S[o•NQjUbHCFS[E-K"CFS[oqP2EHlÁCF‡gPZà¬R8\8C‘ò²z•bXKQe

S[CF\kjUP<KgdXCF‡®S[\±eQPiàQKQP<e­f¢^®NQ\8SUKQd•o�ExegP<j4\8pžPiT<S·à¬T§VwKQE—”vjUP<egd-P›bXKQe­oqb—^¯IHbXR8^¯CF‡gR]E-NQdX‡­C]‡QP

\]SUo"NQjšbHC]SUE-KÁ}“€|bXTW‡¤ò²z TŸbXj[T<NQjUbHCFPi\nS[C]\nj[ExE-V¶bX‡gPŸbXe�CFSUo�PZSUK¢CFPiR8IHbXjžbXKQe�R]PipžEXR8CF\nS[C•CFE(EXC]‡QP<Rnò†z•\

”v‡QE-o S[CªokbŸ^•\]PiKQe©b4o�P<\8\FbXd-PH}

]

bH\]P<e(EXK£CF‡gSU\“S[KgltE-R8okbHC]SUE-KAP<bXTW‡(ò²zÂegPiCFPiR]o�SUKQPi\?bZ\]EDT<bXjUj[P<e

À·¨�>E«v®»£¥¤AÐ}´‹®•˜
SUK§”v‡QS[TW‡¨S·CASU\O\8NQR]P©CF‡¬b¶CAS[CO”vSUj[j“KQEHCAfžPiT<E-o�P�bXK¢^§oqPi\]\]bXd-P(ltR]E-o/bXK¢^§EXCF‡gP<R

ò†z†}QrLE(bXjUj¬C]‡QPDPiIXP<K¢CF\vS[KqCF‡gSU\n\]bHltPƒ”vS[KQeQE—”»bXR]PƒVwKQE—”vK¤C]E"CF‡gPDò²z+bHKQe±TŸbHK�fžPƒpQR]ELT<Pi\]\]Pie¤SUK

CFSUo�P<\6CWbXo�p�E-R8eQP<Ri}•¦2‡QSU\vSUegPŸb(SU\2S[jUjUNg\8CFR]bHCFPie±E-K¤à¬d-NQR8P£’x}Ú’L}

s

K»CF‡QS[\�\8SUo•NgjšbHC]SUE-K�C]‡QP<R8P¹bXR8PÂC_”‘E®ò²z•\<}

]

EXC]‡ñEXl£CF‡QPio T<bXjUTiNQjšb¶CFP§CF‡QPiSUR�jUELE-V¶bX‡QP<bXe

SUK¢CFPiR8IHbXjU\kbHC�CF‡gP§T<NQR8R]P<K¢C�C]SUo�P

T1
bXKge

T2
}�€•bHTW‡»ò²zÅR]P<p%E-R6CF\±CF‡gP§NQpQp%P<R�f%E-NQKQe­EXl•S[C]\

jUELE-V¶bX‡QPŸbHe SUK¢C]P<R8IHbXj|CFE�CF‡QPqEXCF‡QPiR(ò²zª}†¦2‡QP±R8P<p%E-R8C]P<e¹CFS[oqPi\8CFbXoqpÂo�PŸbXKQ\£CF‡¬bHC•bXK•ò²zÀ”vSUj[j
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safe events

T1

Simulation time

LP1

LP2

lookahead

unsafe events

lookahead

1 2

3 4 5 8

6 7

T2

h

SUd-NgR]P•’x}Ý’xy•mnE-KQ\8P<R6IXb¶CFS[IXPA\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K
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CF‡QPvjUELTŸbHjgTŸbHNQ\FbXj[S[C_^£T<E-Kg\8CFR]bXSUK¢C•SU\ªIxS[E-jšb¶CFP<eÁ}?úvE-jUj[f¬bXTWV•SU\|bOpQR]ELT<Pi\]\|EXlžR]Pi\8CFEXR]SUKgd£bOpQR8PiILSUEXNQ\]j·^

\FbŸI-Pie¨\6CWbHC]PX}

s

CASU\DT<bXNQ\]Pie›fw^§b±oqPi\]\FbHd-PX˜
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SU\©R]Pi\8CWbHR8CFPie�bXd-bXSUK¹ltR8E-o;CF‡QbHC�pžE-S[K¢CqS[K•CFSUo�PX}¯¦2‡QP�R]Pi\8CFEXR]P�EXlDb›pQR8PiILSUE-Ng\]j[^ \]bŸI-P<e�\8CWb¶CFP

SUKQTijUNQeQPi\?bXj[\]EZCF‡QP‘SUK¢IHbXjUS[e¬bHCFS[E-KAEXl´bXj[jwoqPi\]\FbHd-P<\i˜-\]PiKwC|egNQR]S[KQdƒC]‡QP‘”vR8E-KQdD\8SUo•NQjUbHCFS[E-KASUK¢CFPiR8IHbXj„}
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}
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}
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SUK©CF‡QPvp¬bX\6CŸ}
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s
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˜
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˜gfžPi\]SUegP<\Z\]P<KgeQSUKQd�bXKge�R8P<T<PiS[ILSUKgd�E—”vK
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oqP™CF‡QELe�SU\qT<E-K¢C]P<K¢CFS[E-KxGíltR8P<P§bHKQe�TŸbHK®pQR]E—ILSUeQPceQPiC]P<R]o�SUKgSU\8C]SUT�p¬bXTWVHPiC�CFR]bXKQ\8oqS[\]\]S[E-K+C]SUo�P<\i}
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}
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]
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]
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]
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]
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]

NgC‘fžEXC]‡(CFRFbHKQ\]o�SU\8\]SUEXKQ\?”nEXNQjUe�T<E-j[jUS[eQP2bHC|CF‡gPZR8P<TiP<S[IXP<R

]

bHKQeqKgP<S[C]‡QP<R|EXlžCF‡QP2ltR]bXoqPi\•”nE-NgjUe
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b"TŸbHR]R]S[P<R‘\]SUdXK¬bXj´CF‡¬bHCnSU\‘R]P<j[PiIHbXK¢CnC]E(b•\8CFbHCFS[E-K
}

s

l�C]‡QPDp%E—”nPiR>EXl�CF‡gPDTŸbXR8R]S[P<RnS[\n\8okbXj[jUPiR

CF‡¬bHK

TCS
CF‡QPƒoqPieQSUNgo°SU\|T<EXKQ\]S[eQP<R8P<e�bX\•SUegjUPX}‡6
¨-©ˆ©�£†«�©�À'«�¤4À�£¥¤}Ò%©¡¨-¤}Ò}«ƒSU\|CF‡QPZeQSU\6CWbXKgT<P

”vS[C]‡QSUKÂ”v‡QSUTW‡ bXj[j•C]RFbXKg\]o�SU\]\8SUE-Kg\"‡¬bŸI-P¤b¶C•jUP<bX\8C•b«pžE—”‘P<R•EHl

TCS
}§¦|^xpgSUTŸbHjUj[^

TCS
S[\

TW‡QE-\8P<Kc\8NQTW‡�C]‡¬bHC2C]‡QPATŸbXR8R]SUPiR2\]PiKQ\]S[KQdqR]bXKQd-POS[\vbHCZjUP<bX\8CZbX\>C]‡QPOCFR]bXKQ\]o�SU\8\]S[E-K¤RFbXKQdXPX}

¸�iÔÓ xzw�q�nç{•ï7¸ æP|jä ãçÌ~½»o/l»¿

‚ƒ\6G~’t^¼‚ƒP™C_”nE-R8V+rxSUo•NgjšbHC]E-R©’7_•SU\�b›eQSU\8T<R8PiCFPœG_P™I-P<K¢C�KgPiC_”‘E-R]V \]S[o•NQjUbHCFE-R·‰ßîEŠ„}

s

C]\qS[KQpQNgC�SU\�b

eQP<\8T<R]S[pgCFS[E-K�EXl²bAKQPiC_”‘E-R]V�o�ExeQPijJ˜wbXKgekS[C]\|E-NgCFpgNgCnS[\nbHKkSUoqbXd-S[K¬bXR6^"‡QS[\8C]E-R8^(EHl
CF‡QS[\|KQPiC_”‘E-R]V´}

¦2‡QP«KQP™C_”nE-R8V+o�ELeQP<jZT<E-Kg\]SU\6CF\qEXlv¤s«�²Ä®›´‹©�<m²—´•¦2´‹ª¢´™ÒÈ%¯bXKQe�²•©¡¨�É1ôv¦4¨-²•²~«�©ˆ¤4À™}»¦2‡QP«KQP™C_”nE-R8V

CFE-p%E-jUEXdX^�eQPi\]TiR]SUf%P<\¤CF‡gP¨\6CFR]NgTiCFNgR]P EHl"CF‡gPÂKgPiC_”‘E-R]V®CFEXd-PiC]‡QP<R¤”vS[C]‡ñbXT™CFS·IxS·CFS[P<\�eQNQR8SUKQd¯S[C]\

E-pžPiRFbHC]SUE-KÁ}›rLCFR8NQTiC]NQRFbHj>SUKgltEXR]oqbHCFS[E-K¨S[\£ltE-R"SUKQ\6CWbXKQTiPkCF‡gP�T<ELE-R]eQS[K¬bHC]P<\"EHlƒKgExeQPi\<˜•CF‡gPkC_^LpžP

EXlApQ‡¢^L\]SUT<bXjDKQP™C_”nEXR]V®bXKge®KQPiC_”‘E-R]VwS[KQd pQR]EXC]ExTiE-jU\kbHC�eQS‡FÁPiR]PiKwC±KQPiC_”‘E-R]V+jšbŸ^-PiR]\i}�Ä2T™CFS[ILS·C_^

okbŸ^¨fžP±ltE-R£SUKQ\6CWbXKgT<P¤bcl¼bXS[jUNQR8PkEXlƒb«KQP™C_”nE-R8V¹KQELeQPX˜•bXK•S[KQT<R8PŸbX\8P�EXlZp¬bXTWVHPiC©CFR]bXKQ\]o�SU\8\]S[E-K

P<R]R8E-R]\ƒeQNQP•CFE±S[KwC]P<R6ltP<R]PiKQT<P£”vS[CF‡cbkKQPiSUd-‡wf%E-NQR]S[KQd�KQPiC_”‘E-R]V´˜�bHKQe«oqbXK¢^�EHCF‡QPiR]\<}ƒ¦2‡QP"C]RFb>‚�T

p¬bHC]C]P<R8KQ\£egP<\]TiR]S[fžP©CF‡QP�f%P<‡¬bŸILSUE-NgR•EHlnCF‡gPkbXpgpQjUS[TŸbHC]SUE-KQ\OS[K§CF‡QP�KQPiC_”‘E-R8V%}�¦2‡gSU\•eQP<\8T<R]S[pgCFS[E-K

SU\•bXpgpQjUS[TŸbHC]SUE-K�\]p%P<T<S·à¬TX˜�fgNgC S[C NQ\]N¬bHjUj[^�eQP™à¬KQP<\•C]‡QP®RFbHC]P­bXKQeº\8SUˆ<P®EHl�pQbXTWVXP™CF\ ”v‡QSUTW‡

bXK¸bXpQpQj[SUTŸb¶CFSUEXKÀ\]PiKQeQ\ÂSUKÀCF‡gP¯KgPiC_”‘E-R]V´} ¦2‡QP<\8P+p¬bHRFbXo�PiC]P<R]\§T<bXK�bXjU\8E®‡¬bŸI-P+b­R]bXKQeQEXo

eQSU\6CFR]S[fQNgC]SUE-K
}

‚Z\6G~’§‡QbX\(okbHSUKQj·^§C_”nE›VwSUKQeg\(EXl4EXNgCFpQNxC O bó²Ä©¡¨}ô•«‡&
ª¢«�bXKQe bXK@¨-¤2£¥Îb¨-²•£†´‹¤a&
ª¢«™}Â¦2‡QP

CFRFbHT<PDà¬j[POT<E-K¢CWbHSUKQ\vSUKxltE-R]oqbHCFS[E-K±bHfžE-NxC>CF‡QPA‡QS[\8C]E-R8^kEXlªC]‡QPAKQPiC_”‘E-R8V%˜%bXKge�S·CvSU\2S[KwC]P<KQegP<e¤ltE-R

\8CWb¶CFSU\6CFS[TŸbXj|bXKQbXj[^L\]S[\<}

s

C•S[KQT<j[NQeQPi\•bXK¨P<K¢CFR6^¨ltE-R•PŸbHTW‡•p¬bXTWVXP™C•CF‡QbHC•S[\£\8P<KQe•S[KÂC]‡QP±KQP™C_”nE-R8V

fžP™C_”nPiP<KÀC_”‘E�KQELeQP<\i˜OE-R�f%PiC_”‘P<PiKÀC_”nE�KQPiC_”‘E-R]V¥jšbŸ^XP<R]\�SUK¥CF‡QPÂ\FbHoqPÂKQELeQPX}�¦2‡QP¨P<K¢CFR6^

T<E-K¢CWbHSUKQ\D\8SUo•NgjšbHC]SUE-K¤CFS[oqPH˜Á\]EXNQR]TiP©bXKQe›eQP<\6CFS[K¬bHCFS[E-K«KQELeQPi\<˜�p¬bXTWVHPiC•\]Pi¡wNQP<KQTiP©KLNgo•fžPiRAbXKQe

EXCF‡QPiR�SUKgltEXR]oqbHCFS[E-K+KgP<P<egP<e»ltEXR±KwNQoqPiR]S[TŸbXjDP™IHbXjUN¬b¶CFSUEXK�EXlACF‡QP§KgPiC_”‘E-R]V´}º¦2‡QPÂbXKQS[okb¶CFSUEXK

à¬jUPOTiE-K¢CWbXS[KQ\ZbXKQSUoqbHC]SUE-K±TiE-o�okbXKgeQ\<˜QC]‡¬bHCvTŸbHKcf%P•Ng\]P<e�CFE-dXPiCF‡gP<R2”vS[C]‡�C]‡QP•bXKQSUoqbHC]SUE-KkC]ExEXj

K¬bXo ^„‚ZPiC_”‘E-R]VÂÄ4KgSUoqbHCFE-R€_•‰ á�Š„}

s

C•T<bXK¨ILSU\8N¬bXj[j[^§R8P<pQR8P<\]PiK¢C(CF‡QPq\]SUo"NQjšbHC]P<eÂKQPiC_”‘E-R8VÂILSšb�bXK

bXKQSUoqbHC]SUE-K
}

‚Z\6G~’®S[\›b¥\8P<¡wNQPiKwC]SšbXj(\8SUo•NgjšbHC]E-R³O S[C«NQ\]Pi\ÂC]‡QP \8CWbHKQe¬bXR8e�eQS[\]TiR]PiC]P™GíPiI-PiK¢C8G_\8SUo•NgjšbHC]E-R

bXjUd-EXR]S[C]‡Qo�˜%egP<\]TiR]S[fžPieÂS[K§\]PiTiCFS[E-KÂ’x}·½-}•¦2‡QP(okbHSUK«p¬bHR8COEXl|C]‡QSU\ObHjUd-E-R8S[C]‡Qo�SU\4C]‡QP•\8SUo•NQjUbHCFEXR
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À'ô•°2«™Ð-Ã/ª¢«�©œ}?¦2‡QS[\|SU\•b•TiE-K¢CFR8E-jUj[P<R“C]‡¬bHC•okbHSUK¢CWbXS[KQ\“C]‡QPƒP™I-PiKwCnjUS[\8CŸ˜¢EXR]eQPiR]P<e�f¢^©CF‡QP2CFS[oqPi\8CFbXoqpg\

EXlnC]‡QP©PiI-PiK¢CF\<}k¦2‡QPq\8TW‡QP<egNQjUPiR•CFbXVXPi\•C]‡QP©KQP™µLC£PŸbXR8jUSUPi\8CAP™I-P<K¢C•ltR]E-o CF‡QP©jUS[\8CAbHKQe¨PœµxP<T<NxCFP<\

S[CŸ}“¦2‡QPDPiIXP<K¢CZpžPiR8ltE-R8oq\‘bXK¤bXT™CFS·IxS·C_^�bXKQe�p%E-\]\8SUfQj·^ÁÀ'ô•°2«™Ð-Ã/ª¢«•Àv^¼S[KQ\]PiR8CF\€_nbXKQEHCF‡QPiRnPiIXP<K¢CF\vS[KwC]E

CF‡QP�\]TW‡QPieQNQj[P<R"j[SU\6CŸ}©Äƒl C]P<ROCF‡QP�P™µxPiT<NgC]SUE-KÂCF‡QP�T<E-K¢C]R]E-j•TiE-oqPi\"bHd¢bXSUK§S[K¢CFE¤CF‡QP�\]TW‡QPieQNQj[P<RACFE

P™µxP<TiNgCFP•CF‡QPAKQPœµxCZP™I-P<K¢C<}

ô±å¬Ö†Ù¼ÕÊ^�Õ�Ö²çxè

¦2‡QP KQ\6G~’­\8SUo•NQjUbHCFEXRcSUo�pQj[P<o�P<K¢CF\cb­fQbX\]S[T•p¬bXR8C›EHlqC]‡QP

s

€•€|€/ðX¿¢’x}·½-½

\8CWbHKQe¬bXR8eH‰Ý’X’‹ŠJ}©¦2‡QPka�ÄZm�jUbŸ^-P<RAR8PŸbXj[SU\]Pi\DCF‡QP�u4S[\8C]R]SUfgNgCFPie mnELE-R8eQSUK¬b¶CFSUEXK

h

NgKQTiC]SUE-K ^¼uOm

h

_

fw^+b m2rQa�Ä[&XmnÄ/oqPieQSUNgo bXT<TiP<\8\±oqP™CF‡QELe
}­z•‡¢^L\]SUT<bXjZTŸbXR8R]SUPiR©\]P<Kg\]P«S[\qpQR8E—IxS[eQP<e+f¢^¯C]‡QP

pQ‡¢^x\8SUT<bXj•jšbŸ^-PiRAbXKQe«ILSUR6CFN¬bHj“TŸbHR]R]S[P<RD\8P<KQ\8PqS[\DSUo�pQj[P<o�P<K¢CFPiecILSšb�ú“¦Zr;&Xmn¦Zr§ltR]bXoqPi\ObXKQe«C]‡QP

NQ\]P�EXlAbÂ‚ƒPiC_”‘E-R8V¯ÄƒjUj[ExT<bHCFS[E-Kóa|P<T™CFE-R¬^„‚ZÄ�a[_™}|¦2‡QPceQbHCWb§ltRFbXo�P<\qbXR8P¤C]RFbXKg\]o�S[C]C]P<e¯NQ\]S[KQd

CF‡QP•ltE-NgR6G_\6CFPip›ltR]bXo�P™G_PœµxTW‡¬bXKQd-P(\8P<¡wNQPiKQT<Pqú“¦Zr‘&�mn¦Zr�&±u4bHCWbN&±Ä2TWVwKQE—”vjUPieQd-P<o�P<K¢C<}•¦2‡QP

a�ÄZm�jšbŸ^XP<RASUK›KQ\~G6’�bXT<TiE-NQK¢CF\AltE-ROTiE-jUj[SU\]S[E-KQ\i˜
pQR]ELT<Pi\]\8P<\•p¬bXTWVXP™CF\•”vS[CF‡§C]RFbXKQ\8oqS[\]\8SUE-K§PiR]R]EXR]\

bXKQe«NQ\8P<\ZCF‡QP£SUK¢CFPiR6GíltR]bXo�PO\]p¬bXTiP<\DEHl?CF‡QP•\8CFbXKQe¬bHR]e�^

s~h

r;_™}´¦2‡QP£RFbXKgeQE-o�f¬bXTWVHE-F bXjUd-EXR]S[C]‡Qo

SU\ZbXjU\8E(SUo�pQjUPioqPiK¢CFP<eÁ}

¦2‡QPkpQ‡¢^x\8SUT<bXj‘jUbŸ^-P<R"pQR]E—ILSUeQPi\•bXK¹bXfQ\8C]RFbXT™CFS[E-K EXlZb�”vSUR]PijUPi\]\"TW‡QbXKQKQPijJ}

s

C"pQR]E—ILSUegP<\£C]‡QP

f¬bX\]S[T•ltNQKQT™CFSUEXKQ\<yDm>bXR]R8SUP<ROrxP<KQ\8PX˜²¦†RFbXKQ\8oqS·CObXKge›úZPiT<P<S·I-PH˜ªbHKQe§SUo�pQjUPioqPiK¢CF\Db±fQbX\]S[T•oqELeQPij

EXl†RFbXeQS[E"\8SUd-K¬bHjUjUS[KQdQ}†¦2‡QPOpQ‡¢^L\]S[TŸbXjžjšbŸ^-PiR>SUK±Kg\6G6’"Ng\]P<\>C]‡QPO\FbHoqPZCFRFbHKQ\]o�SU\8\]SUEXK±pžE—”‘P<R>ltE-RnbXjUj

”vSUR]PijUPi\]\�KQELeQP<\i}

s

C�TŸbXj[T<NQjUbHCFPi\qC]‡QP«pQR8E-p¬bXd¢b¶CFSUEXK�EXlOCF‡gP«\]S[d-K¬bXjƒNQ\]S[KQd¹RFbHeQSUEHGípQR]EXp¬bXd¢bHC]SUE-K

oqELeQP<j[\<y¥CF‡QP¹ltR8P<P•\]pQbXT<P•o�ExegP<jÙ‰ ½³âEŠ©bXKQeÀC]‡QP¹C_”‘EHG_R]b—^ñd-R]EXNQKQe oqELeQPijÙ‰ß’Xî�Š„}{¦2‡QP pžE—”‘P<R

EXlqC]‡QP¹\8SUd-K¬bHj•bHC§C]‡QP¹R]PiT<PiS[I-PiR›eQPiC]P<R]o�SUKgP<\«”v‡QP™CF‡QPiR›b®ltR]bXo�P TŸbHK¸f%P•R]PiT<PiS[I-Pie�EXR«KQEXC<}

¦2‡QP£pg‡w^L\8SUTŸbHj†jUbŸ^-P<RvNQ\8P<\ZC_”nE�pQR]PieQPiàQKQP<e«TiE-KQ\6CWbXK¢CF\BÄS«•ô•«�£¥Ñ-«

I

°}©€«•À•°2´‹ª‡Ð�^

RX Thr esh
_2bXKQe

6
¨-©�©ˆ£†«�©ˆõ†À'«�¤4À'«

I

°}©€«•À•°2´‹ª‡Ð9^

CSThr esh
_†C]EOT<E-o�p¬bXR8PnCF‡gP>pžE—”‘P<R|EXl%bXK©S[KQT<E-o�SUKgd4\]S[d-K¬bXj

Psig
}

u4P<p%P<KQegSUKQd�E-K¤CF‡QPOIHbXjUNgPOEXl

Psig
CF‡gR]P<PAT<bX\]Pi\4bXR8PApžE-\8\]S[fQjUPHy

½-}

Psig � RX Thr esh
s

K�C]‡QSU\2T<bX\]POC]‡QPA\]SUdXK¬bXjÁT<bXK�fžPOR8P<T<PiS[IXP<ecTiE-R]R8P<T™CFj[^X}•¦2‡QP<K�S[C2VHP<PipQ\ZC]‡QPAoqPieQSUNgo ò·Ã•À5%

ltE-ROCF‡QP�eQNQR]bHCFS[E-K›EXlnC]‡QP©CFRFbHKQ\]o�SU\8\]SUEXK
}©¦2‡QP�ltR]bXo�P(SU\AeQP<j[S[IXP<R]Pie¨C]E�C]‡QPqa�ÄZm�jšbŸ^-PiR

”v‡QSUTW‡ÂTŸbHKÂR8P<TiP<S[IXP©S[CŸ˜ÁE-ROeQSU\8TŸbXR8e›S[CDS·l‘b¤TiE-jUj[SU\8SUE-K�‡¬bX\OELT<T<NgR]R]Pie
}

s

l•CF‡QPqa�ÄZm jšbŸ^-PiR

R]PiT<P<S·I-Pi\•CF‡QP�ltRFbXo�PqTiE-R]R8P<T™CFj[^ÂS·C"NQp%e¬bHC]P<\£S[CF\£‚ƒP™C_”nEXR]V ÄƒjUj[ExT<bHCFS[E-K a|P<T™CFE-Ri}c¦2‡QPiK•S[l

CF‡QP2ltR]bXoqPnSU\?eQPi\8C]SUKQPie�ltE-R?C]‡QP2KQELeQPX˜-C]‡QPƒa�ÄZm¯jUbŸ^-P<R?ltEXR8”nbXR]eQ\|S·C?CFEDC]‡QPvNQpQp%P<R•jšbŸ^XP<R]\i}

’x}

RX Thr esh > Psig � CSThr esh
s

K�C]‡QSU\vTŸbH\]P£C]‡QP•\]SUdXK¬bXj�TŸbHKcf%P£R8P<T<PiS[IXP<e
˜%fQNgCZ”vS[C]‡�C]RFbXKQ\8oqS[\]\8SUE-K¤P<R8R]E-R8\<}>¦2‡gP£\8SUd-K¬bHj

VXPiP<pQ\�CF‡QP›fQNQ\6^­\8CFbHCFPÂEXl•CF‡QP›o�P<eQS[NQo�˜ƒbXKQe­CF‡gP¨z|–�c KQEHCFS[àQP<\±CF‡gP¹a�ÄZm ltE-R¤bXK

SUKQTiE-R]R8P<T™CƒR8P<TiP<pgC]SUE-K¤EXl“b©ltR]bXo�PX}

Üg}

CSThr esh > Psig
s

K±CF‡QS[\nT<bX\]P4C]‡QPD\8SUd-K¬bHj%S[\nS[d-KQE-R8P<ekf¢^qCF‡QPƒpQ‡¢^x\8SUT<bXjÁjUb—^XP<Ri}•¦2‡QSU\>S[\>b•\]SUo�pQj[S[à¬T<bHCFS[E-K�bHC

CF‡QPZpQ‡¢^L\]S[TŸbXj%jšbŸ^-PiR<˜wf%P<TŸbHNQ\]PƒSUK�R]PŸbHjUS[C_^"CF‡QPZ\]S[d-K¬bXjQ”‘E-NQj[eqTiE-K¢CFR]S[fQNgC]PZC]E•C]‡QP

SI N R
bHC
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CF‡QPvR8P<T<PiS[IXP<R<}|–ZE—”nP™I-P<RnKQ\6G~’AeQELP<\•KQEXC‘bXTiT<NQo"NQjšbHC]P2CF‡QPvSUKgT<E-o�SUKQdO\8SUd-KQbXjU\?C]E£T<bXjUTiNQjšbHC]P

SI N R
˜
fgNgCONQ\8P<\DCF‡gP•T<E-Kg\8CWbHKwC]\

RX Thr esh
bXKQe

CSThr esh
ltE-RƒC]‡QSU\ƒpQNQR8pžE-\8PX}£rxE

CF‡QS[\2\]S[d-K¬bXj
S[\2SUR8R]P<j[PiIHbXK¢C>C]E©C]‡QPApQ‡¢^L\]SUT<bXj²oqELeQPij
SUK�KQ\~G6’x}

ý�Ù¼þiÓ—Ô¶Ù.�“×�Ó—çLÖ;÷�Ù¼æ›×ªètågÓ³ÙtÕ%Ò

¦2‡gP+T<bXR]R8SUP<R~G_\8P<KQ\8P C]‡QR]Pi\]‡QEXjUe

CSThr esh
eQPiC]P<R]o�SUKgP<\§CF‡QP

IXbHjUNQP�EXlÀb�IHbXR8SšbXfgjUPX˜ñR]P<j[PiIHbXK¢CÃCFE�eQS[\8CFR8SUfQNxCFP<e \]S[o•NQjUbHCFS[E-K O

distC ST
^„u4S[\8CFbXKQT<P

m>bXR]R8SUP<R~G_\8P<KQ\8P«¦2‡QR]Pi\]‡QEXjUe`_œ}¸¦2‡gSU\±S[\kCF‡QPcokb¶µxS[o•NQo eQSU\6CWbXKgT<P§bHCq”v‡QSUTW‡®C]‡QP«\]S[d-K¬bXjvltR]EXo

b�CFR]bXKQ\8oqS·C]CFS[KQd¤\8CFbHCFS[E-K ‡¬bH\•bHC£jUP<bX\8C"pžE—”‘P<R"EHl

CSThr esh
}

s

K¹EXC]‡QP<R•”nEXR]eQ\

distC ST
S[\

CF‡QP©oqb¶µxSUo•NQo eQS[\8CFbXKQT<P�bHCO”v‡gSUTW‡ÂEXCF‡QPiROKQELeQP<\ASUK§C]‡QP(KQPiC_”‘E-R8V§\]‡QE-NgjUeÂfžP(KQEHCFS[àQP<e§”v‡QP<K

bcp¬bXR6CFSUTiNQjšbHR•KgExeQPqCFRFbHKQ\]o�S[C]\<}c¦2‡gSU\•pQR8E-p%P<R8C_^¨EXl2C]‡QPko�ExegP<j•TŸbXK•f%PkNQ\8P<e SUK eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-K�f%P<TŸbHNQ\]P(S·CDeQP™à¬KQP<\•b±R]bXKQd-P•S[Kc”v‡QS[TW‡§E-KQP(KQELeQP•T<bXK›b>FžP<TiCDEXCF‡QPiRDKQELeQP<\i}£¦2‡gSU\

RFbXKQdXPOSU\vbXj[\]E©TŸbXj[jUPie¬À'«�¤4À�£¥¤}Ò�©¡¨-¤}Ò}«™}

s

bX\8\]NQo�PƒC]‡¬bHC‘CF‡QPDKgExeQPi\>SUKkKQ\6G~’£T<E-o�o•NQKgSUTŸb¶CFPÍ´‹¤2ª�%©ILSUb•ltRFbHoqPƒP™µxTW‡¬bXKQdXPDCF‡QR8E-NQd-‡kC]‡QP

”vSUR]PijUPi\]\"o�P<egSUNQo�}¤¦2‡QSU\£oqP<bXKQ\"C]‡¬bHC•CF‡QPiR]P�bXR8PkKQEceQSUR8P<TiC"TŸbXj[jU\•EXl2o�PiC]‡QExeg\"EXlvE-KgPkKQELeQP

ltR]E-o bXKQEXC]‡QP<RAKQELeQPX}�¦2‡QS[\£bH\]\]NgoqpgC]SUE-KÂTŸbHK¨‡¬bHR]eQj·^«f%P�pgR]E—I-Pie¹eQNQP(CFE¤CF‡gP�TiE-o�pQjUPœµgS·C_^§EXl

CF‡QPZoqELeQPijJ˜¢fQNgC‘S[C•S[\|IXP<R6^qj[SUVHP<j[^"CFE•fžPvCFR8NQP4f%P<T<bXNQ\]PƒS[C|S[\‘R8P<¡wNQSUR8P<e�ltE-R•b£T<EXR]R]PiTiC‘\]S[o•NQjšb¶CFSUEXK

eQP<\8SUd-K
}“B4CF‡QPiR8”vS[\]PX˜HbvKQPiC_”‘E-R]VOS[KO”v‡QSUTW‡ACF‡QP•KQELeQP<\²T<bXK£T<bXjUjXoqP™CF‡QELeQ\�E-R²P™µxTW‡¬bHKQd-P•oqPi\]\FbHd-P<\

eQSUR8P<TiC]j[^•bXKQe©KQEXC•C]‡QR]E-Ngd-‡�C]‡QPvoqPieQSUNgo¸”‘E-NQj[eqKQEHC|okbXVHPv\]P<Kg\]PX}

]

bX\]PieqE-K©CF‡gSU\|bX\8\]NQo�pgCFS[E-K

bXKQekC]‡QPD\]PiKQ\]S[KQd(RFbHKQd-PX˜wCF‡gP4ltE-jUj[E—”vSUKQdA\8CFbHCFPioqPiK¢CF\2TŸbHK±fžP4NQ\]Pie±CFE•eQS[\8C]R]SUfgNgCFPvCF‡QP4oqELeQP<j%EXl

KQ\6G~’xy

�
s

l
C_”‘E(KQELeQP<\‘jUSUPƒbHCnb"eQS[\8CWbHKQT<PƒoqE-R8PZC]‡¬bXK

distC ST
^¼EXNgC>EXl
\]P<Kg\]SUKgd(RFbXKQdXP'_™˜wCF‡gPi^ Ð}´

¤s´‹²p¨�'K«•ô�²>PŸbXTW‡�EXC]‡QP<RZbXKQe�TŸbHK�f%PO\]S[o•NQjšb¶CFP<e�S[K¤p¬bXRFbHjUjUPijž”vS·CF‡QE-NxCv\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K
}

�
s

lvC_”nE›KQELeQPi\(jUSUP©”vS[C]‡QSUK¹b«\]P<Kg\]SUKgdÂR]bXKQd-PqCF‡QP™^"ÎÍ£‡Ò‹°}²¶¨�'K«•ô�²•PŸbXTW‡ EXC]‡QP<R(bHKQe•CF‡QPiSUR

bXTiC]SUE-Kg\2‡¬bŸI-PACFE©fžPO\6^LKQTW‡QR]EXKQSU\8P<e
}

¸�i†á Ë§l�l»Õ±½
wçqH½R, |~nÌJ |—¿4qHÌjqH{}{ÍS qsoVUml
¿/Õ ¹ºl»,�qHÌ~{

¦2‡QP+\8SUo•NgjšbHC]SUE-K�o�ExegP<jU\i˜(NQ\]Pie�S[K¸C]‡QP+TiE-K¢CFPœµxC EXlkC]‡QSU\§C]‡QP<\8SU\¨bXR]P¯oqELeQPijU\§EXlq”vSUR]PijUPi\]\

bXexG_‡gExTAKQP™C_”nE-R8Vw\<}Z¦2‡QPi^cbXR]P•f¬bX\8P<e�E-K�C]‡QP

s

€|€|€­ð-¿¢’x}·½-½•\8CWbHKQe¬bXR8ecNQ\8SUKQd�CF‡QP£u4SU\6CFR8SUfQNgC]P<e

mnExE-R8eQSUKQbHCFS[E-K

h

NQKQTiC]SUE-K�EXlªCF‡QP£uDbHCFbqò�SUKgV±jšbŸ^-PiR<}

s

K�E-R]egP<R2CFEq\]SUo"NQjšbHC]PDCF‡QPi\]P•KQPiC_”‘E-R8VL\4SUK

b©egSU\8C]R]S[fQNgCFPie�”>bŸ^�CF‡gP•o�ELeQP<j[\>‡¬bŸI-PACFE©f%P•\6CFNQegSUP<e�ltE-R>C]‡QPAp¬bXR]bXjUj[P<jUS[\]oÅbŸIHbXSUjUbXfQjUPƒSUK±C]‡QP<o�}

¦2‡QSU\ƒSU\4Pi\]\8P<K¢CFSUbXjUj·^�j[ExEXVHbH‡QPŸbXe�P™µLCFR]bXTiC]SUE-KÁ}D¦2‡QP<R8P©bXR]P•C_”nE�C_^Lp%P<\DEXl|j[ExEXVHbH‡QPŸbXeg\<˜žC]‡¬bHC4TŸbXK

fžPAP™µLC]RFbXT™CFP<e¤ltR]EXo¾CF‡QPi\]PAo�ExeQPijU\iy›À�²Ù¨-²•£†ôAbXKgeóÐÈ%‹¤A¨-ÎÍ£†ô™}

÷ÁÓ—åxÓ³Ù„Ø

(

Õ
Õ´ögå2�²çwå¬Ö

rLCWbHC]SUTZjUELE-V¶bX‡QP<bXe©SU\‘bXj[”nbŸ^x\•T<EXKQ\8CFbXK¢CŸ˜QbHKQekeQELP<\‘KQEXC‘eQP<p%P<Kge±E-KqC]‡QP

\8CWb¶CFNQ\AEXl•CF‡QP(\8SUo•NgjšbHC]SUE-K«o�ELeQP<j„}"¦2‡QS[\OVLS[KQe›EXl‘jUELE-V¶bX‡QPŸbHe§SU\ONQ\8N¬bXjUj·^cegPiCFPiR]o�SUKQPie¨f¢^«C]‡QP

oqS[KQSUo•Ngo�pžE-\8\]S[fQjUPkC]SUo�PkltE-R(b§pQ‡¢^L\]S[TŸbXjnpQ‡QP<KgE-oqPiKQE-K
}

h

EXR•SUKQ\6CWbXKgT<PX˜|S·l4b§\8SUo•NQjUbHCFS[E-K S[\

oqELeQP<j[jUS[KQd•bXS[R]p%E-R8C]\<˜gb©\6CWbHC]SUTOj[ExE-V¶bX‡gPŸbXe�T<bXK¤fžPOCF‡gP•o�SUKgSUo•NQoºC]SUo�P4ltE-RvbXK�bXS[R]pQjUbXKQP4C]Evƒg^

CFE�bXKgEXCF‡QPiRObXS[R]p%E-R8C4bXKQe§b‹FÁPiTiCDC]‡QP•o�ExeQPij†C]‡QP<R8PX}AÄ�\8SUo�SUjUbXR2pQ‡QPiKQE-o�P<KQE-K§T<bXK§f%P•NQ\]Pie›SUK
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T<E-o�pQNgC]P<RZKQPiC_”‘E-R]Vw\i}>Ä \8CWb¶CFSUTAj[ExE-V¶bX‡gPŸbXe¤‡QPiR]P•SU\>CF‡gP•C]SUo�PDltE-Rvb�pQbXTWVXP™C4CFE§•—ƒg^+ŽDltR]E-o$EXKQP

\]NQfQKgPiC_”‘E-R]V›CFE�bXKQEHCF‡QPiR<}

]

NgC•\]S[KQT<Pqb�p¬bXTWVXP™C(b>FžP<T™CF\£bXKQEXC]‡QP<RA\8NQfQKQP™C_”nE-R8V›\8CWbHR8CFS[KQd�ltR]E-o

S[CF\Î&
©€À�²•f¢^wCFPH˜?CF‡QPqjUELE-V¶bX‡QP<bXe¨S[\•C]‡QPqC]SUo�P�ltEXR•C]‡QSU\•f¢^LC]PkCFE�CFRFbŸIXP<j|CF‡QR8E-NQd-‡ C]‡QPkKgPiC_”‘E-R]V´}

¦2‡QSU\DS[\ƒC]‡QPÁ¤s«�²•®›´‹©D<¶¦A©€´•¦4¨'Ò•¨-²Ä£†´‹¤�Ð}«�ª‡¨È%¶}ArxSUdXK¬bXj²pQR]EXp¬bXd¢bHC]SUE-K�SUKc”vS[R]PijUP<\8\DKQP™C_”nE-R8Vw\OSU\ƒC]‡QP

pQR]E-pQbXd¢bHC]SUE-KqEXl�RFbHeQSUE•”>bŸI-Pi\<˜´bXKgekCF‡QPiR]P™ltE-R]PƒS[C‘‡¬bX\nC]‡QP4\8pžPiP<e�EXl²j[SUd-‡¢CŸ}?rxSUKgT<PƒC]‡QP4egSU\8CFbXKQTiP<\

SUK�bXeLG_‡QELTZ”vS[R]PijUP<\8\nKQP™C_”nEXR]Vw\ZbXR]PZI-P<R6^k\8okbHjUjU^¼oqb¶µxSUo•NgoÃÞ-ÞX¿XoÃS[KqCF‡gPDoqELeQPij%EHl²KQ\6G~’7_™˜wCF‡QS[\

pQR]E-pQbXd¢bHC]SUE-K§eQPijšbŸ^«S[\AbXjU\8E±I-PiR8^›\]oqbXj[jP^~½-}[}·}·½³ÞX¿-¿XKg\•_™}•‚ƒPiC_”‘E-R8V§\]SUo"NQjšbHC]SUE-Kg\ƒ”vS[C]‡›KQ\6G~’�R8NQK

SUK±b£okbXdXKQS[C]NQeQPvEXl²o�SUKwNgCFPi\‘EHl�\]S[o•NQjšb¶CFSUEXK©C]SUo�PX˜LbXKQeqCF‡QPiR]PiltEXR]PƒC]‡QSU\‘\8CFbHCFS[Tƒj[ExE-V¶bX‡gPŸbXe©ltR]E-o

pQR]E-pQbXd¢bHC]SUE-K�eQPijšbŸ^�S[\>I-P<R6^¤\]oqbXjUj„}

ý�ø�Ò†å¬æ Ù„Ø

(

Õ
Õ´ögå;�†çwå¬Ö

B4CF‡QPiRq\8E-NQR8T<P<\�EXl4jUELE-V¶bX‡QPŸbHe•okbŸ^•‡¬bŸIXP«b§eg^LK¬bXo�SUT<bXj>K¬bHC]NQR]PH}

¦2‡QP<\8POjUELE-V¶bX‡QPŸbHeQ\|eQP<p%P<KQe�EXK±b"TiNQR]R8P<K¢C>\6CWbHC]NQ\>EXl
C]‡QP4o�ELeQP<j„˜wbXKQe±oqbŸ^©TW‡¬bXKQd-P4E³IXP<R•CFSUo�PX}

h

EXRƒS[KQ\8CFbXKQT<PH˜žS[K�C]‡QP•bHSUR]p%E-R6CF\2o�ExeQPijJ˜¬S·l“CF‡gP"T<NgR]R]PiK¢C4”‘PŸbHC]‡QP<RƒT<E-KQegS[CFS[E-KQ\veQEqKQEXC4bXjUj[E³”ÀbXK

bXSUR8pQjšbXKgP"CFE�CWbHVXP�E-F“˜�S·CO”vSUj[j?bXR8R]S[IXP(jšbHC]P<RAbHCOC]‡QP©eQP<\6CFS[K¬bHCFS[E-K›bXKQeÂd-S·I-P�b�pžE-\8\]S[fQSUj[S[C_^¤ltE-RAb

‡QSUd-‡gP<R“j[ExEXVHbH‡QPŸbXeÁ}ª¦2‡QPi\]P2eg^LK¬bHoqS[TnjUELE-V¶bX‡QP<bXeQ\†R]Pi¡LNgSUR]P>b4\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K(pQR8EXCFELT<EXjJ˜³”v‡QSUTW‡

SU\ZbŸ”>bXR8P•C]‡¬bHCƒjUELE-V¶bX‡QP<bXe¤okbŸ^�S[KQT<R8PŸbX\8P£bHKQeceQPiT<R8PŸbX\8P"eQNQR8SUKQd©CF‡gP•\8SUo•NgjšbHC]SUE-K
}

s

K�CF‡QP•TŸbH\]P

EXl‘”vS[R]PijUP<\8\OKQPiC_”‘E-R8VL\i˜“j[ExE-V¶bX‡gPŸbXeQ\4TŸbXK›f%P�PœµLCFRFbHTiCFPieÂltR8E-o C]‡QP(E-p%P<R]bHCFS[E-K§EXl•CF‡QP�a�PieQSUNgo

Ä2T<T<Pi\]\�mnE-K¢C]R]E-jç^Ja�ÄZm�_•jšbŸ^XP<R<˜ª\]S[KQT<PqS[C•T<E-K¢C]R]E-j[\•\8P<KQegSUKQd«EHl>p¬bXTWVHPiC]\(bXKQe b>FÁPiTiC]SUKQd�EXCF‡QPiR

p¬bXR8C]\vEXl²CF‡QPAKQP™C_”nE-R8V´}‘¦2‡QP•bXj[d-E-R8S[CF‡goÅEHl†C]‡QP•u4SU\6CFR8SUfQNgC]P<e�mnELE-R]egSUK¬bHC]SUE-K

h

NgKQTiC]SUE-Km^¼uOm

h

_

TŸbXK�fžPANQ\8P<e�ltE-R>CF‡QS[\2pQNQR8pžE-\8P�^¼\]PiP"bHjUd-E-R8S[C]‡Qo ’x}Ú’-_™}

¦2‡QS[\DbXj[d-E-R8S[CF‡go$\]‡QE—”v\DC]‡¬bHCƒS[l|bXKgEXCF‡QPiRD\8CFbHCFS[E-KcS[\ƒTiNQR]R8P<K¢CFj·^�C]RFbXKg\]o�S[C]C]SUKQd¬^„‚ZÄ�aÐÏ¸¿•_

CF‡QP•T<NQR8R]PiKwCª\8CFbHCFS[E-KO”vSUj[jXKQEXC†\8P<KQe•CFE2CF‡QP•o�P<eQS[NQo�}�¦2‡gSU\†bXjUj[E—”v\
CFEvNQ\]P|CF‡gP|IHbXj[NQP|EXlLCF‡QP•‚ƒÄ�a

bX\vb(jUELE-V¶bX‡QPŸbHe
}|rxS[KQT<PD”vS[R]P<j[P<\8\nCFR]bXKQ\]o�SU\8\]S[E-KQ\nCFbXVXPOCFS[oqPƒSUK¤b(oqbXd-KQS·CFNQeQPƒEXl†oqS[jUj[SU\]PiT<E-KgeQ\<˜

CF‡QP�‚ƒÄ�a TŸbHK¯pgR]E-o�SU\8P±jUELE-V¶bX‡QP<bXeQ\•EXlZCF‡gSU\•R]bXKQd-Pm^tNQ\]N¬bHjUj[^

[1:::2ms]
˜‘eQPipžPiKQeQS[KQd›E-K¹CF‡QP

p¬bXTWVXP™C•\]SUˆiP(bXKQe«C]‡QP"C]RFbXKQ\8oqS[\]\8SUE-K�RFbHC]P'_™}

]

NxCOS[l?C]‡QP(o�P<eQS[NQo SU\ƒltR8P<P(b±\6CWbHC]SUE-K�CFRFbHKQ\]o�S[C]\

SUo�oqPieQSšbHC]P<j·^-}

s

K"C]‡QSU\ªTŸbX\8P>b4\8E-NQR]TiPnEXl´j[ExEXVHbH‡QPŸbXe£bXR8P‘CF‡gPnSUK¢C]P<R6GJltRFbXo�P|\]p¬bHT<P<\i}•¦2‡QP<S[Rªj[P<KQdHCF‡

SU\"S[K CF‡gP±oqS[T<R8E-\]PiT<E-KQeg\"RFbHKQd-P

[2:::50�s ]
˜ªSJ} PX}«o•NgTW‡•\]oqbXjUj[P<ROCF‡¬bHK•jUELE-V¶bX‡QPŸbHe
˜“PœµxC]RFbXT™CFPie

ltR]E-o¾C]‡QP•‚ƒÄ�a•}

¦2‡QPÂjUELE-V¶bX‡QP<bXe®EXl"E-KQP›\]S[o•NQjšb¶CFE-RqeQP<p%P<KQeg\cE-K­CF‡QP›j[ExE-V¶bX‡gPŸbXeQ\i˜4PœµxC]RFbXT™CFPie»ltR]EXo bXjUj

KQPiC_”‘E-R]V�KQExegP<\<˜qCF‡¬bHC S[C SU\ \8SUo•NgjšbHC]SUKQdQ} €?I-PiKÅS·l¤E-KQj·^�EXKQP�KQP™C_”nE-R8V�KQELeQP�R8P<p%E-R8C]\•b

ltR]P<P•o�P<egSUNQo bXKQe¸b�jUELE-V¶bX‡QP<bXeÀS[KÀCF‡QP•R]bXKQd-P

[2:::50�s ]
CF‡gSU\«\8okbXj[j£j[ExEXVHbH‡QPŸbXeñ‡¬bX\«CFE

fžPÂT<E-Kg\]SUegP<R]PieÀbX\�b jUELE-V¶bX‡QPŸbHe¥EHl£C]‡QP¨\8SUo•NgjšbHC]E-R<} rxS[KQT<P›E-KQPÂ\]S[o•NQjUbHCFE-RkoqELeQP<j[\�okbHKw^

KQPiC_”‘E-R]VÂKQELeQP<\i˜“CF‡gPkpQR8E-f¬bXfQS[jUS·C_^«CF‡¬b¶C"E-KgPqEXlnCF‡QPio pQR8E—IxS[eQP<\"b�\8‡QE-R8C"jUELE-V¶bX‡QP<bXe¨S[\£‡gSUd-‡
}

¦2‡QPÀ\8C]NQeg^¾‰ß’HÛ-Š�SUK¢I-Pi\8C]SUd¢bHC]P<\+jUELE-V¶bX‡QPŸbHeQ\ SUKÃ”vSUR]PijUPi\]\�KgPiC_”‘E-R]Vw\<˜›bHKQe¾TiE-KQT<j[NQeQPi\+CF‡QbHC

E-pgCFS[oqS[\FbHC]SUE-KƒCFP<TW‡gKQSU¡wNQPi\“TŸbHK£S[KQT<R8PŸbX\8P|C]‡QP|jUELE-V¶bX‡QP<bXeOCFE

[5:::60�s ]
S[K£îX¿¾Ñ¥EXlxCF‡QP|j[ExE-V¶bX‡gPŸbXe

T<E-o�pQNgCFbHCFS[E-KQ\<}{¦2‡QS[\§jUELE-V¶bX‡QPŸbHe�SU\cl¼bXR�CFELE®\]oqbXjUj•CFE­bXTW‡QS[PiIXP¯\8pžPiP<eQNgp�S[K�eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-Kg\<}Z¦2‡QP<R8PiltE-R8P

s

bXo TiE-KQ\8SUeQPiR]SUKgd�bXjU\8EkNQpgpžPiRDKQPiC_”‘E-R8VcjšbŸ^XP<R]\i˜
\]p%P<TiS[à¬T<bXjUj·^�SUK�C]‡QP

T<E-K¢CFPœµLC4EXl†CF‡gSU\>CF‡gP<\]S[\<˜´SUK�EXR]eQPiRvC]E�bXTW‡QSUP™I-P•‡QSUdX‡QP<R2j[ExE-V¶bX‡gPŸbXeQ\i}

¦2‡QPi\]PZNQpQp%P<R•jšbŸ^-PiR]\•bXR8PvC]‡QPZT<E-o�o•NQKQS[TŸbHC]SUE-K"pQR]EXC]ExTiE-jU\i˜-CF‡¬b¶CnbHR]PveQPiIXP<j[E-pžPie±bXKge�C]P<\8C]P<e

”vS[CF‡¯KQ\~G6’«SUK•CF‡gP�TiE-K¢CFP™µLCqEXlZCF‡QS[\•CF‡QPi\]SU\i}+¦2‡gP�d-E-bXj>EXlZCF‡QPi\]P�pQR]EHCFELT<E-j[\(SU\•CFE›d-NQbXRFbXK¢C]P<P
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CFSUo�P<j·^¤eQP<j[S[IXP<R8^�EXl|p¬bHTWVXPiC]\ASUK«o•Ngj[CFS G_‡QEXp�”vS[R]P<j[P<\8\ObXexGí‡QExT"KQPiC_”‘E-R]Vw\i}

]

NxCO\]S[KQT<P"C]‡QP©uOm

h

oqPiTW‡¬bXKQS[\]o{NQ\]Pie C]‡QP<R8P�SU\£T<E-K¢CFPiK¢CFSUEXKxG_f¬bH\]P<eÁ˜•S·C•eQELP<\(KgEXC•d-S·I-P±pgR]P<egSUTiCFbXfQj[PkCFR]bXKQ\]o�SU\8\]S[E-K

CFSUo�P<\i˜•bXKQe•S[\"KQEHC©bXpQpQR8E-pQR8SšbHC]PqltE-R•R8PŸbXj GíC]SUo�P�TiE-o�o•NQKQS[TŸbHC]SUE-KQ\i}c¦2‡QPiR]P™ltE-R]PH˜|C]‡QP<\8P¤NQpQp%P<R

jšbŸ^-PiR]\•fQNQSUj[eÂbXK¹bXTiT<Pi\]\"o�P<TW‡QbXKQSU\8o�\]S[oqS[jšbXRZCFE¤CF‡QPqzªE-S[K¢C(mnELE-R]egSUK¬bHC]SUE-K

h

NQKgTiCFS[E-K ^„z•m

h

_

E³IXP<R¹C]‡QP®uOm

h

}

s

KÃC]‡QP<\8P®\]TiP<K¬bXR8SUE�\8E-oqP�KQPiC_”‘E-R]V�KQExegP<\ CFbXVXP�C]‡QP®R]E-j[P�EXl�bÀTiP<K¢CFR]bXj

T<ELE-R]eQS[K¬bHC]E-Rp^•ô�ªÆÃ•À�²~«�©p°2«™¨•Ð2_œ˜-bXKge•EXCF‡gP<R“KgExeQPi\ªCFbXVXPnC]‡QPnR8E-jUP•EXl´bvô�ªÆ£†«�¤2²žÀ�²Ù¨-²•£†´‹¤¬}“¦2‡gP>T<j[NQ\8C]P<R

‡QPŸbXeg\†TiE-K¢CFS[KLNgE-NQ\]j·^Dp%E-jUj¶CF‡QP•TijUS[P<K¢CF\�S[KOE-R]eQPiR
CFEvd-S·I-P?CF‡gP<o�bXTiT<Pi\]\�CFE2CF‡gP•o�P<egSUNQo�}�Ä•T<j[NQ\8C]P<R

‡QPŸbXe�\]PiKQeQ\Db�pžEXjUj�E-KQTiP£p%P<RvCFS[oqPOS[K¢CFP<R6IHbXjJ˜Q”v‡QS[TW‡cS[\ZàgµxPie«SUK¤CF‡QP•RFbHKQd-P•EXl

[20:::30ms]
}nÄ

T<jUS[P<K¢C•\8P<KQeg\©bcp¬bXTWVHPiCŸ˜•E-KQj·^›”v‡QP<K•S·C•R]PiT<PiS[I-Pi\©bXK•SUK¢ILS[CFbHCFS[E-K›ltR]E-o bcT<j[NQ\8C]P<R•‡gPŸbXe
}§¦2‡gSU\

oqP<bXKQ\OCF‡¬b¶C"S·l‘C]‡QPqo�P<egSUNQo/S[\OltR]P<PqbHCACF‡gPqTijUSUPiK¢CA\]SUegPqS·CATŸbXK¨KQEXC•\]PiKQe¹SUo�o�P<eQSUbHCFPij[^-˜ÁfQNgC

bHl CFPiR‘R8P<T<PiS[ILSUKgd•bXKqSUK¢ILS[CWb¶CFSUEXK
˜-”v‡QSUTW‡�CWbXVHP<\nC]SUo�PZbHCnj[PŸbX\6C‘ltEXR•C]‡QPZC]RFbXKg\]o�SU\]\8SUE-K�EXl�EXKQP4e¬b¶CWb

ltRFbXo�Pv^¼Ng\]N¬bXj[j[^

[1::2ms]
_™}

rLEQ˜HKgPiC_”‘E-R]VOo�ExegP<jU\�S[KOCF‡QP•T<E-K¢C]P™µLC“EHlxC]‡QP•C]‡QP<\8SU\²‡¬bŸI-P•jšbHR]d-PiR�jUELE-V¶bX‡QPŸbHeQ\
CF‡¬bHK£\6CWbXKQeQbXR]e

”vSUR]PijUPi\]\vKQPiC_”‘E-R8VL\i}>¦2‡QP™^¤TŸbXK�fžPAS[K�C]‡QPARFbXKQdXP•EHl

[1:::30ms]
˜´bXKQe�CF‡QPiSUR2f%P<‡¬bŸILSUEXNQRvTŸbXK�fžP

eQPiC]P<R]o�SUKgP<e•f¢^"bXK(bXeQegS[CFS[E-K¬bXj¢\6CFNQex^-}?¦2‡QPi\]P2j[ExE-V¶bX‡gPŸbXeQ\†TŸbHK•okbHVXPnC]‡QPno�ExegP<jU\ªbXpQpgR]E-pQR8SšbHC]P

ltE-RcTiE-KQ\]PiR8IHbHC]S[I-P eQSU\6CFR]S[fQNgC]P<eÀ\8SUo•NQjUbHCFS[E-K
} –ƒE—”‘PiI-PiR<˜"C]‡QP¹j[ExE-V¶bX‡gPŸbXeQ\�‡¬bŸI-P b�ex^xKQbXoqS[T

K¬bHCFNgR]PX˜´bHKQe¤R]P<¡wNQS[R]P•bXpQpgR]E-pQR8SšbHC]POoqP™CF‡QELeQ\>ltE-R2ex^xKQbXoqS[TOjUELE-V¶bX‡QP<bXe�P™µLCFR]bXTiC]SUE-K�bXKge�NQ\8PX}
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¦2‡QSU\›TW‡¬bXpxCFP<R¨eQSU\8T<NQ\8\]Pi\ EXC]‡QP<R›”nEXR]Vw\¹bXKge�P�FÁE-R6CF\ÂSUK CF‡QP¯bXR8PŸb¥EXl±p¬bHRFbXj[jUP<jµ&HeQS[\8CFR8SUfQNxCFP<e

\]SUo"NQjšbHC]SUE-K¨EXlv”vSUR8P<jUPi\]\©bXeLG_‡QELT±KQP™C_”nE-R8Vw\<}

h

SUR8\8C(S·C(R]P™I-P<bXjU\•C]‡QP¤pQNQR]p%E-\8P<\©EXlvCF‡QS[\(R]PijšbHC]P<e

”nE-R8V¨\6CFNQex^-}›¦2‡QP<K S·C"eQS[\]TiNQ\]\8P<\©R]Pi\]PŸbHR]TW‡ pQR]E³û8P<TiC]\<˜•”v‡QS[TW‡ bXeQeQR8P<\]\(pgR]E-fQj[P<o�\<˜?\8SUo�SUjUbXRDCFE

CF‡QS[\|C]‡QP<\8SU\i}

h

SUK¬bHjUj[^£S[C•\8NQoqoqbXR8SU\]Pi\‘S[eQPŸbH\|ltR8E-o°CF‡gPƒR8P<jšb¶CFP<e�”nEXR]V©\8C]NQeg^©CF‡¬b¶C>bXR8Pƒ‡gP<jUpxltNQjQCFE

CF‡QS[\>CF‡QPi\]SU\i}

Éìijh Ùzãç¿CÚ%l
{}qH{QlRubo4wçq æ›o/ã‰,‰Û

BOKgPZpgNQR]p%E-\]PƒEXl%CF‡QPZR]PijšbHC]P<e©”nE-R8V(\8C]NQeg^�SU\•CFEAà¬KQeqEXCF‡gP<R|R]Pi\]PŸbHR]TW‡±pQR8E¶û8P<T™CF\i˜x\8SUo�SUjšbHR“CFEACF‡QS[\

CF‡QPi\]SU\i˜¢CF‡¬bHC•oqbŸ^•T<EXKwC]R]S[fQNgCFPvCFEAS·CŸ}“¦2‡gPƒTiE-K¢CFR]S[fQNgC]SUE-K©SU\•VwKQE—”vj[P<eQd-PƒbXKQe�P™µxp%P<R8SUP<KgT<PZd¢bXSUKgP<e

ltR]E-o C]‡QP<\8PqpgR]E¶û8PiTiCF\ACF‡QbHC•TŸbXKÂfžP©‡QPijUpgltNgj?CFE¤CF‡QP(CF‡gP<\]S[\<}q¦2‡QPqTiE-K¢CFR8SUfQNgC]SUE-Kg\OokbŸ^§‡¬bŸIXPkb

¦2´'À�£¥²Ä£¥Ñ-«qK¬bHC]NQR]PH˜•SJ} PX}�bXK¹S[eQPŸb¤ltR]E-o{bXKQEHCF‡QPiR"pQR8E¶û8P<T™C•CF‡¬b¶C"T<bXK•fžPkbXpQpQj[SUPie¨CFE�CF‡QPqCF‡QPi\]SU\i}

]

NgCDC]‡QPi^cokbŸ^cbXjU\8E±‡¬bŸI-P©b ¤s«†Ò•¨-²•£¥Ñ-«(K¬b¶CFNQR8PX˜
S„}ßPH}AbXK§SUeQP<b±E-RDb±o�PiC]‡QELe
˜
NQ\8P<e›SUK§bHKQEXCF‡gP<R

pQR]E¶û8PiTiC<˜QCF‡¬bHCvS[\2KQEXCƒbXpQpgjUSUT<bXfQj[P4SUK�C]‡QPAT<E-K¢CFPœµLC4EXl†CF‡gSU\>CF‡gP<\]S[\<}

ÄƒKQEXC]‡QP<RZpQNQR8pžE-\8P£EHl“CF‡gP£R8P<jšb¶CFP<e¤”‘E-R]V�\6CFNQeg^¤S[\2CFE�E-fgCWbHSUK�bqf¬bH\]PAltE-RvbqTiE-oqpQbXR]S[\]E-K¤EXl

CF‡QP(\8E-jUNgC]SUE-K�EXl|CF‡QP•C]‡QP<\8SU\D”vS·CF‡§EXC]‡QP<RO\8SUo�SUjšbHRZP�FÁEXR8CF\i}£¦2‡gSU\O‡QPijUpQ\4C]E¤PiIHbXjUNQbHCFP•CF‡QP(R8P<\]Ngj[C

EXlªC]‡QPOCF‡QPi\]S[\<}

Éìi†¸ KN,çqH½R{�u€¿4lpä Üóo/w�q	¿ÞÝ qH{}qH½»¿;â;wÊÙ ¿;làß+qHâAo/{

*

ýOá›÷

¦2‡QP¥z“bXR]bXjUj[P<j�bXKge¾u4S[\8C]R]SUfgNgCFPieÅKg\6G6’­^„z|uD‚4r;_¹SU\¯bXKÃP™µLC]P<KQ\8SUE-KÅCFE�CF‡QP­KQ\~G6’

\]SUo"NQjšbHC]E-R�ltEXRÂpQbXRFbXj[jUPij•bXKQe¸eQS[\8CFR8SUfQNxCFP<e \8SUo•NQjUbHCFS[E-K�EXl)®»£¥©€«™Ð¸KQP™C_”nE-R8Vw\E‰ßâ7Š„}

s

CÂeQS[ILSUegP<\

bñoqELeQPij�EHl¤bñKQP™C_”nE-R8V�S[KwC]Eño�ExegP<jU\ÂEXl�\8NQfQKQP™C_”nEXR]Vw\¯bXKQeºbX\8\]S[d-KQ\¹P<bXTW‡°\]NgfQKQPiC•C]EÀb

\]P<pQbXRFbHC]P¨j[E-d-S[TŸbXjƒpQR]ELT<Pi\]\�^„ò²zR_™}2¦2‡QP¨ò²z|\�NQ\8P b T<E-Kg\]P<R6IHbHCFS·I-P ^¼fQj[ExTWVwSUKgd+_±bXpQpQR8E¢bXTW‡¥ltE-R

\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K
˜´SJ} PX}2P<bXTW‡§ò²z®P™µxP<TiNgCFPi\DE-KQj·^ À·¨�>E«£PiI-PiK¢CF\ObXKge«eQELP<\ZKQEXCZIxS[E-jšb¶CFPOCF‡QP•jUELTŸbHj

TŸbXNQ\]bXjUS·C_^ TiE-KQ\6CFRFbHSUK¢CŸ}Â¦2‡QSU\©bŸIXE-SUeQ\£CF‡QP�S[oqpQj[P<o�P<K¢CWb¶CFSUEXK EXlZ\8CFbHCFP�\]bŸIxS[KQd§SUK¹C]‡QP�P™µxS[\8CFS[KQd

KQ\6G~’ÂT<ELeQPH}Àz|uD‚Dr�S[K¢CFR]ELeQNQTiP<\�CF‡QP�KQEXCFS[E-K¯EXlv©€«�ÎÏ´‹²~«³ªÆ£¥¤�<¯S[K�KQ\~G6’x}¥¦2‡QSU\qSU\qb KQP™C_”nE-R8V

jUSUKgV�CF‡QbHC•T<E-KQKgP<TiC]\•C_”‘Ec\8NQfQKQP™CF\£E-K¨egSGFžP<R]PiK¢C•ò²z•\<}kz•u4‚DrÂNg\]P<\•R]PioqEHCFP©jUS[KQVw\AC]E¤P™µLCFR]bXTiC

jUELE-V¶bX‡QPŸbHe¨ltR]EXo�C]‡QPko�ELeQP<j„}�¦2‡QPkpQR]E-pQbXd¢bHC]SUE-K¨eQP<jUb—^ÂEXlZb�KQPiC_”‘E-R]VÂjUS[KQV§SU\•CF‡QPqCFSUo�P©ltE-R

E-KQPkfgS[C"C]E³•_C]RFbŸI-Pij‡ŽqbXj[E-KQd�CF‡QP±j[SUKQV´}�¦2‡QP<R8PiltE-R8PkCF‡gP±pQR]EXp¬bXd¢bHC]SUE-KÂeQPijšbŸ^ EHlZbcR]PioqEXC]Pqj[SUKQV

eQPià¬KgP<\ƒC]‡QPAoqS[KQSUo"NQo \8SUo•NgjšbHC]SUE-KkC]SUo�PDCF‡¬b¶Cƒ‡QbX\2CFE�p¬bX\]\i˜žf%PiltEXR]P•b�pQbXTWVXP™CŸ˜%\]P<K¢CZltR]E-o¾E-KQP

\]SUegP"EXl|CF‡gP•jUS[KQV´˜Áb>FžP<T™CF\4C]‡QP•\8NQfQKQP™C_”nE-R8V«E-K«C]‡QP•EXC]‡QP<RD\8SUeQPH}ArxE±C]‡QP•jUELE-V¶bX‡QP<bXecEHl•bXK›ò²z

SU\•CF‡gP�o�SUKQS[o•NQo�KQP™C_”nE-R8V pQR]E-pQbXd¢bHC]SUE-K•eQPijšbŸ^•EXlDbXjUjnS[CF\(EXNgCFd-EXSUKQd§R8P<o�EXCFP¤jUS[KQVw\<}¯z|uD‚Dr

TŸbXK›f%P(NQ\]Pie›C]E-d-P™CF‡QPiRD”vS[CF‡›b±C]ExE-j†ltE-RObXNxCFE-oqbHCFS[T"p¬bHR8CFS·CFS[E-KcEXl|C]‡QP(SUKQpgNgCAKQPiC_”‘E-R8V«oqELeQPij

O ÄƒNgCFEXp¬bXR8CE‰·½•ŠJ}>ÄƒNgCFEXp¬bXR8CvC]RFbXKQ\6ltE-R]o�\ƒb�eQPi\]TiR]SUpxCFSUEXK�EXl•b�KQP™C_”nEXR]V¤oqELeQPij²ltEXRZKg\6G6’(SUK¢C]Ekb

eQP<\8T<R]S[pgCFS[E-K©EXl�bAKQP™C_”nE-R8V©oqELeQP<jxltE-R•z•u4‚Drž}

s

C‘NQ\]Pi\‘d-R]bXpQ‡�p¬bXR6CFS[C]SUE-KgSUKQdObHjUd-E-R8S[C]‡Qoq\·‰Ý’XÞ¢˜x’Xá�Š

CFE•p¬bHR8CFS·CFS[E-K�C]‡QPDS[KQpQNgCnKQPiC_”‘E-R]VqoqELeQPijJ}“ÄƒNgCFEXp¬bXR8C>P<jUS[oqS[K¬bHC]P<\•CF‡QPƒKQP<Pie¤EXl²p¬bXR6CFS[C]SUE-KgSUKQdAf¢^

‡¬bXKQe�bXKQe�E-pgC]SUo�SU\8P<\“C]‡QPvp¬bXR8C]S[C]SUE-K"ltEXR•fžPi\8C•pžPiR8ltE-R8okbHKQT<P2EXlÁz|uD‚Dr%}

s

C|S[\•P<\8pžPiT<SšbHjUj[^"KQP<PieQP<e

bXKQe¤NQ\]P™ltNQj�ltE-R2jšbHR]d-PœG_\]T<bXjUP4KQPiC_”‘E-R]V�\8SUo•NgjšbHC]SUE-KQ\i}
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z“bXR]bXjUj[P<j•bHKQe¸u4SU\6CFR]S[fQNgC]P<e \]S[o•NQjšb¶CFSUEXKQ\�T<bXK NQ\]NQbXjUj·^Àf%P•E-pgCFS[oqS[\]PieÀf¢^

NQ\]S[KQd•oqELeQPij4\]p%P<TiS[à¬T§VwKQE—”vj[P<eQd-PH}�ãXS4PiCŸ}¸bXj„} ‡¬bŸI-P§\]‡gE³”vK¥SUK�‰Ý’HÛ>ŠD\]EXoqP«pgR]E-p%P<R6CFSUPi\±EXl

”vSUR]PijUPi\]\†KQPiC_”‘E-R]Vw\“”v‡gSUTW‡"T<bXK"EXpgCFS[oqS[\]P?CF‡gP‘p¬bHRFbXj[jUP<jµ&HeQS[\8CFR8SUfQNxCFP<e4P™µxP<TiNgCFS[E-K•EXlxCF‡QPiSUR²oqELeQPijU\<}

¦2‡QPi^¤eQS[\]TiNQ\]\vpQR8E-pžPiR8C]SUP<\‘CF‡¬bHCv‡gP<jUp�C]E(SUKQTiR]PŸbH\]POCF‡QPOj[ExEXVHbH‡QPŸbXekEXl?b•o�ELeQP<j
S[K�p¬bXR]bXjUj[P<jžbXKQe

eQSU\6CFR]S[fQNgC]P<e«\8SUo•NQjUbHCFS[E-KQ\i}2ò�ExE-V¶bX‡gPŸbXe�TŸbXK«f%P"PœµLCFRFbHTiCFPie›bHCZCF‡QP•a�ÄZmÀjšbŸ^-PiR4f¢^cS[KQ\]p%P<T™CFS[KQd

CF‡QP›KQP™C_”nE-R8V­bXjUj[ExT<bHCFS[E-K+IXP<T™CFE-Ri˜4CF‡QP§TiNQR]R8P<K¢C�SUK¢CFPiR6GíltR]bXo�P™G_\8p¬bXTiPcCFS[oqPH˜vC]‡QP§IHbXjUNQP§EHl•C]‡QP

f¬bXTWVXE>F�CFS[oqPiR<}¤Ä4j[j•CF‡QPi\]PkIHbXj[NQP<\£\]‡QE—” b�o�SUKQS[o•NQo C]SUo�P©pžPiR]SUELe S[K¨C]‡QPqltNgC]NQR]PqSUKÂ”v‡QSUTW‡

b›KgExeQP±”vS[jUj•KQEXC(C]RFbXKQ\8oqS·CŸ}›Ä4KgEXCF‡QPiR(\]E-NgR]T<P¤EXlZj[ExE-V¶bX‡gPŸbXe¹S[\"CF‡gP�eQNQRFb¶CFSUEXK•EXlƒb›TiNQR]R8P<K¢C

SUKQTiE-oqS[KQd�ltRFbXo�PX}�rLSUKQTiP�C]‡QPkR]bXeQSUE�bXK¢C]P<KQK¬bH\(bXR]P�‡¬bXj·lšG_eQNgpQjUPœµ›SJ} PX}�T<bXK KQEHC£C]RFbXKQ\8oqS·C£bXKQe

R]P<TiP<S·I-POT<EXKQT<NQR8R]PiKwC]j[^X˜Qb"KQELeQP4”vS[jUj¬KQEHCnCFR]bXKQ\8oqS·CnNQK¢C]SUj%S[C•à¬KQSU\8‡QP<\‘CF‡QPDR8P<TiP<pgC]SUE-K±EHl†b£ltRFbXo�PX}

ãXSƒPiCŸ}¸bXj„}ÀNQ\8P«CF‡QP«KgPiC_”‘E-R]V�\8SUo•NgjšbHC]E-RqMAj[Ewa�EwrxS[o¬‰ ÜXÛ'ŠObHKQe®P™µxpQj[E-R]P«S·CF\kltP<bHCFNgR]P<\qCFE

P™µLCFR]bXTiCkjUELE-V¶bX‡QPŸbHe+b¶C�C]‡QP�pQ‡¢^x\8SUT<bXjvjšbŸ^-PiR<}®MOjUE¢a�EwrxS[o bXTiT<NQo•NgjšbHC]P<\©RFbXegSUE§CFR]bXKQ\]o�SU\8\]S[E-K

\]SUdXK¬bXjU\4bHC4C]‡QP•pQ‡¢^L\]S[TŸbXjªjšbŸ^-PiR4CFEkTŸbXj[T<NQjUbHCFPACF‡QP"\]SUdXK¬bXj·GJCFEHGíSUK¢CFPiR8ltPiR]P<KgT<P™GípQjUNg\6G_KgE-SU\8PORFbHC]SUEQ}1ãXS

PiCŸ}•bXj„}•NQ\]POC]‡QP•bXT<TiNQo•NQjUbHCFPie�\8SUd-K¬bHjU\nC]E�T<bXjUTiNQjšb¶CFPDCF‡gP•P<bXR]j[SUPi\8C2p%E-\]\8SUfQj[POoqEXoqPiKwCvS[K±ltNgCFNgR]P

CFSUo�PA”v‡QP<KÂbkKQELeQPNô™¨-¤ \]PiKQ\]P•C]‡QP•o�P<eQS[NQo bX\DS[eQjUPH}DrLSUKQTiP•SUeQj[P£o�P<egSUNQo SU\ƒb±R]Pi¡wNQSUR8P<o�P<K¢C

ltE-Rvb©C]RFbXKg\]o�SU\]\8SUE-K±C]‡QSU\>C]SUo�PDTŸbHKcbXj[\]E©f%PONQ\]Pie�CFE©TiE-oqpgNgCFPAjUELE-V¶bX‡QP<bXe
}

ãXS†PiC<}AbXjJ}ƒNQ\]P(p¬bHRFbXj[jUP<j²\8SUo•NQjUbHCFS[E-K�bXKQe›bXTW‡gSUPiIXP(b±\]p%P<PieQNQp›EXl‘Þx}ßðkNQ\8SUKQdc½—¿-¿-¿q”vS[R]PijUP<\8\

KQExegP<\ZE-K�b¤½Ÿá¶G_pQR8ExTiP<\8\]E-RvoqbXTW‡QSUKgPX}
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acbHeQK¬bXKQS•bXKge�rxˆ™^xoqbXKQ\8VwS•pgR]P<\8P<K¢C§bHKQEXCF‡gP<R�oqP™CF‡QELe®ltE-R

E-pgCFS[oqS[\FbHC]SUE-K�EXl²eQS[\8C]R]SUfgNgCFPie±\]S[o•NQjšb¶CFSUEXK�EHl†”vS[R]PijUP<\8\nKQP™C_”nEXR]Vw\E‰ß’Xð7ŠJ}•¦2‡gPi^±egS[ILSUeQP4b"KQP™C_”nE-R8V

oqELeQP<j%SUK¢C]E"d-PiE-d-RFbHpQ‡QSUT<bXjUÐ}´‹Îb¨-£¥¤4À4”vS·CF‡qR]P<T™CWbXKgd-NQjšbHR‘\8‡¬bXp%PX}|€|bXTW‡�eQE-oqbXS[K
˜¢CFE-d-P™CF‡QPiR‘”vS·CF‡

CF‡QP(KQELeQPi\OSUKQ\8SUeQP•S[\ObX\8\]SUdXKQP<e§CFE¤b±\8P<p¬bHRFbHC]P©ò†z†}
€|bXTW‡¨ò²z¥TiE-oqpgNgCFPi\OS[CF\ÍÐ}´‹Îb¨-£¥¤�ô�ª¢´'À�Ã}©€«™˜

”v‡QSUTW‡¹S[\•C]‡QP±bHR]PŸbcbXR]E-NgKQe S·CF\•eQE-oqbXSUKÂSUK¢CFPiR]Pi\8CFS[KQd�ltEXR£S·CŸ}�¦2‡QP±egE-okbHSUK›T<j[E-\]NQR8PkTiE-K¢CWbXS[KQ\

EXCF‡QPiRcKQELeQPi\cCF‡¬b¶Cco�SUd-‡¢C�b>FžP<T™CcCF‡gP¹KQELeQP<\�SUK»C]‡QP egE-okbHSUK¥EXl©bXK�ò²z†}ƒ¦2‡QP \]SUo"NQjšbHC]SUE-K

R]NQKQ\¤\6^xKgTW‡QR]E-KgE-NQ\]j·^¥bXKQe­T<EXKwC]SUKwNQE-Ng\]j[^�TW‡¬bXKQd-Pi\¤fžP™C_”nPiP<K»C_”‘E¯pQ‡¬bX\8P<\<y"À�£¥ÎÍÃ}ª‡¨-²Ä£†´‹¤ÀbXKQe

£¥¤�>E´‹©�Îb¨-²•£†´‹¤Q«�:/ô•°4¨-¤}Ò}«™}4u4NgR]SUKgdkCF‡QP"\]SUo"NQjšbHC]SUE-K¤pQ‡QbX\]P•P<bXTW‡›ò²z¥\8SUo•NgjšbHC]P<\ZS[CF\ƒeQE-oqbXSUK�NQp

CFE•bA\]p%P<TiS[à¬Piek\8SUo•NQjUbHCFS[E-K•CFS[oqPH}“¦2‡QPiK�bXj[j¬ò²z|\‘\8C]E-pq\8SUo•NgjšbHC]SUE-K©bXKgekP™µxTW‡¬bHKQd-P4S[KgltE-R8okbHC]SUE-K

bXfžEXNgC¹bHTiCFS·ILS[CFS[P<\i˜•‡¬bXpQp%P<KgP<e°S[K¸C]‡QP+TiE-o�pQjUP™CFP<e¸pQ‡¬bH\]PX} uƒNQR]S[KQd»\8SUo•NgjšbHC]SUE-K
˜£PŸbXTW‡°ò†z

\]SUo"NQjšbHC]P<\p£¥¤9Ð}«�²†¨-£¥ª´C]‡QP>KQELeQPi\?SUK•S·CF\ªE³”vK©eQEXokbXS[K"bHKQeÏÀ�²Ù¨-²•£¢À�²•£†ô™¨-ª¥ª�%Í«•À�²•£¥Îb¨-²—«•À>CF‡gP2bXTiC]S[ILS[C]SUPi\

EXl“KgExeQPi\vSUK�EXC]‡QP<R2eQEXokbXS[KQ\<˜xSJ} PX}•S[K�S[CF\2egE-okbHSUK±TijUE-\8NQR]PH}•¦2‡gP<\]P£bXT™CFS[ILS·CFSUPi\nS[KQT<j[NQeQPOp¬bXTWVHPiC]\<˜

\]P<Kge+E-R(R8P<TiP<S[IXP<e¯f¢^ CF‡gP�KQExegP<\©SUK¹C]‡QP�eQE-oqbXSUK T<jUEX\]NQR8PX}

s

K•C]‡QP±à¬R]\6C©S[C]P<RFb¶CFSUEXK CF‡QP¤ò²z•\

bX\]\8NQoqPZKQE"bXTiC]S[ILS[C]SUP<\•S[K�C]‡QPZeQE-oqbXSUK(TijUE-\8NQR]PH}

s

KqC]‡QPƒKgP™µLC>S·CFP<R]bHCFS[E-KQ\?C]‡QP4ò²z•\•P<\8C]SUoqbHCFP>C]‡QP

bXTiC]S[ILS[C]SUP<\ƒSUKcC]‡QP(eQE-oqbXS[KcT<j[E-\]NgR]P(f¢^cC]‡QP(bXT™CFS[ILS·CFSUPi\4S[K«pQR]P™ILSUE-NQ\OS·CFPiRFbHC]SUE-K�\8CFPipQ\<˜†bXTi¡wNQSUR8P<e

eQNQR]S[KQdcC]‡QP±SUKxltE-R]oqbHCFS[E-K›P™µxTW‡¬bXKgd-P�pQ‡¬bX\8P<\i}ÂBDlvTiE-NQR8\]P±CF‡gSU\"o�PiC]‡QELe eQELP<\•KgEXC•d-NQbXRFbXK¢C]P<P

CF‡QPq\FbXo�P©\]SUo"NQjšbHC]SUE-K§R8P<\8NQj[C]\•bX\£b�\8P<¡wNQPiKwC]SšbXj•\]S[o•NQjUbHCFS[E-K
}

s

C"pQR8ExegNQT<Pi\•bXK¨P<\8C]SUoqbHCFS[E-K§EXl

CF‡QPi\]P•R]P<\8NQj[C]\2”vS[CF‡�bXK�P<R8R]E-R>C]‡¬bHCveQPipžPiKQeQ\ƒE-K�CF‡QPA\]S[o•NQjUbHCFS[E-K±o�ExeQPijJ}

¦2‡QS[\•o�PiCF‡gExe bXTW‡QSUP™I-Pi\qb�\]p%P<P<egNQp EXlA½ŸÛQ}Ýâ�”vS[C]‡•b«o�ExeQPij‘TiE-K¢CWbXS[KQSUKgd«î-¿-¿�\]SUo"NQjšbHC]SUE-K

KQExegP<\<˜•PœµxP<T<NxCFP<e E-K¹bXK

s~]

a ‚ZPiC]àQKQS[C_^¨T<j[NQ\8C]P<R"EHlA½—á�pQR8ExTiP<\8\]E-R8\<}§¦2‡QP±R8P<\8NQj[C]\"ltR]E-o/C]‡QP

eQSU\6CFR]S[fQNgC]P<e§\]S[o•NQjUbHCFS[E-KceQS‡FÁPiRDf¢^§bXf%E-NgCDÛQ}ÝÜNÑ ltR]EXo
C]‡QP(R]Pi\]NQj·CF\DltR]EXo
C]‡QP(\]Pi¡LNgP<K¢CFSUbXj?E-KQPH}
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¦2‡QP<\8P¹R]Pi\]NQj·CF\«bHR]P›CF‡QPÂIXbHjUNQPi\cEXl(S[K¢CFP<R8P<\6CŸ˜AoqP<bX\]NgR]P<e»ltR]E-o C]‡QP \8SUo•NQjUbHCFS[E-K®o�ExeQPijJ˜OS„}ßPH}

CF‡QR8E-NQd-‡QpgNgCŸ˜¬p¬bHTWVXPiCƒeQPijšbŸ^L\<˜¬p¬bXTWVHPiCƒeQR]EXpQ\<}

ù
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]

E-KQEXKQS±PiC¯bHjJ} pgR]P<\8P<K¢C¯SUK ‰ ½-½·Š¤bÀC]P<TW‡QKQS[¡wNQP®ltE-R•bXe¬bHpgCFS·I-P

E-pgCFS[oqS[\FbHC]SUE-KcEXl>TiE-oqo"NQKQSUT<bHCFS[E-K§T<EX\8CF\"bXKQeÂjUE¢bHe¨f¬bHjšbXKQTiSUKQd¤S[K¨eQS[\8C]R]SUfgNgCFPie¨\8SUo•NQjUbHCFS[E-K§EXl

oqE-fgSUjUPnbXexGí‡QExT2KgPiC_”‘E-R]Vw\<}|¦2‡QP™^©NQ\]PƒbDltP<eQPiRFbHC]PZbXpQpQR8E¢bXTW‡©”v‡QP<R8P4bOd-R8E-NQp�EXlž”vS[R]PijUP<\8\|KQExegP<\

SU\�bX\]\8SUd-KgP<e+C]E¨P<bXTW‡�ò²z†}•¦2‡gPcKQELeQP<\�P™µxTW‡¬bHKQd-Pco�P<\8\FbXdXP<\kegNQR]S[KQd¨\8SUo•NgjšbHC]SUE-K
˜?”v‡gSUTW‡�bHR]P

P<S[C]‡QP<Rb£¥¤2²—«�©�¤A¨-ªK^t”vS·CF‡QS[KÂC]‡QPq\]bXo�Pkò²zR_™˜²E-R9«�:7²~«�©ˆ¤A¨-ªé^ CFE�EXCF‡gP<R£ò†z•\€_™}

]

E-KQEXKQS•PiC•bXjJ}qNQ\]P

b±\]SUo�pQj[P"o�SUd-R]bHCFS[E-Kcp%E-jUS[Ti^�EXl‘oqEXfQSUj[P£KQELeQPi\DCFE¤R]PieQNQT<P©TiE-oqo"NQKQSUT<bHCFS[E-KcE—IXP<R]‡gPŸbXe¨bXo�E-KQd

CF‡QP"ò†z•\i}ƒ¦2‡QP"\]SUo"NQjšbHC]SUE-K¤bHjUd-E-R8S[C]‡Qo$o�SUd-R]bHCFPi\ZKgExeQPi\4eQNgR]SUKgdk\]S[o•NQjUbHCFS[E-K±ltR]E-o E-KgP•ò²z�CFE

bXKQEXC]‡QP<R²CFR6^xS[KQdvCFE4o�SUKgSUo�SU\]PªCF‡QPnbXoqEXNQK¢CªEHl¬T<E-o�o•NQKgSUTŸb¶CFSUEXKQ\²bXo�E-KQdvCF‡QP‘ò²z|\i}

s

CªT<E-o�pQNgC]P<\

CF‡QPDR]bHCFS[E•EXl†P™µLC]P<R]KQbXjÁCFE(S[K¢CFP<R8K¬bXjžoqPi\]\FbHd-P<\>ltE-R‘PŸbXTW‡¤o�E-fQS[jUPZKQExegPX˜QR8P<jšb¶CFP<eqCFE(PŸbHTW‡¤ltEXR]P<S[d-K

ò†z†}-¦2‡QPvò²zÂ”vS·CF‡�bDoqb¶µxSUo•NQo R]bHCFS[EDSU\|bDT<bXKQeQS[e¬bHCFP>ltEXR“CF‡QP2KgP™µLC±•~‡QEXoqPˆŽ>EXlžbOo�E-fQSUj[P‘KgExeQPH}

¦2‡QP£o�SUdXRFbHC]SUE-K±pgR]ELT<P<\8\4TiE-KQ\]S[eQP<R8\4bHjU\]E©CF‡gP£j[E¢bXe¤f¬bXjUbXKQT<S[KQd�bXo�E-KQd©\]S[o•NQjšb¶CFE-R8\<}

s

CZC]R]S[P<\2CFE

VXP<Pip�C]‡QPAKQExegP<\vSUK�CF‡gP•\8SUo•NgjšbHC]P<e�KQP™C_”nE-R8V�NQKQS·ltE-R]o�j[^�eQS[\8CFR8SUfQNxCFP<e�bXo�E-KQd(C]‡QP•ò†z•\i}

s

KÂpQR8P<jUS[oqS[K¬bXR6^�C]P<\6C"\8SUo•NQjUbHCFS[E-K«R8NQKQ\OCF‡QS[\AoqP™CF‡QELeÂbXTW‡QSUP™I-Pi\"b¤\]p%P<PieQNQp EHlD½-}ÝÞk”vS[CF‡Âb

oqELeQP<jÁEXl•ÞH¿-¿-¿•KQELeQP<\vR8NQKQKQS[KQd©E-KcÜ(TiE-oqpgNgCFPiR]\<˜¬TiE-KQKQPiTiC]P<ecf¢^�b

h

bX\8CZ€?C]‡QP<R8KQPiCƒKQPiC_”‘E-R8V%}
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¦2‡QP2z|uD‚Dr"pgR]E¶û8PiTiC|\]‡gE³”v\?C]‡¬bHC?b4p¬bXR]bXjUj[P<j¥&¶eQSU\6CFR]S[fQNgC]P<eAP™µxP<TiNgCFS[E-K(EXl¬C]‡QP>KQP™C_”nE-R8V

\]SUo"NQjšbHC]E-RkKg\6G6’¹S[\�pžE-\8\]S[fQjUPH}ºrxp%P<TiSšbXjDo�ELeQP<j G_R]PijšbHC]P<e�TW‡QbXKQd-Pi\�bHR]P§R]Pi¡wNQSUR8P<e­CFE VXPiP<p»C]‡QP

SUK¢CFPid-R]S·C_^�EHl•CF‡QP(o�ExegP<jªbXT<R8E-\]\4C]‡QP(\]S[o•NQjUbHCFE-R8\<}D¦2‡gP•SUeQP<bkltE-R4o�ELeQP<j†p¬bXR6CFS[C]SUE-KgSUKQd�NQ\]S[KQd�b

d-RFbXpg‡�TŸbXK�f%PObXj[\]E(bXegE-pgCFPie¤SUKkC]‡QSU\nC]‡QP<\8SU\i}|z•u4‚Dr�‡¬bX\2bXj[\]E(b"C]P<TW‡QKgSUTŸbHj
T<E-K¢C]R]SUfgNgCFS[E-KbO S·C

SU\vb(R]P<bXeg^�S[oqpQj[P<o�P<K¢CWb¶CFSUEXK±EXl“b©egSU\8C]R]S[fQNgCFPie¤KQ\6G~’x}

–ZE—”nP™I-P<Ri˜�CF‡QP•o�PiC]‡QELe«NQ\]Pie§ltE-RDjUELE-V¶bX‡QP<bXecPœµLCFRFbHTiCFS[E-K§SU\ƒKQEXCƒI-P<R6^§pQR8E-oqS[\]S[KQd�ltEXR4CF‡QS[\

CF‡QPi\]SU\i}§ï­SUR]Pie•jUS[KQVw\•okbŸ^¨T<E—I-PiR(jUE-Kgd«eQSU\6CWbXKgT<P<\³^tPX} dQ}›SUK¢CFPiR]K¬b¶CFSUEXK¬bXj•E-R"CFR]bXKQ\8T<E-K¢CFS[KQP<K¢CFbXj

jUSUKgVL\€_?bXKQeqokbŸ^(‡¬bŸIXPDbAR]P<jUbHCFS·I-Pij[^•‡gSUd-‡©pQR8E-p¬bXd¢b¶CFSUEXK�egP<jšbŸ^L\<}?ï­S[R]PijUP<\8\•bXexG_‡gExTvKQP™C_”nE-R8Vw\nE-K

CF‡QP|EXC]‡QP<R²‡¬bXKge£TiE³IXP<R†R]PijšbHC]S[I-Pij[^4\]oqbXjUjXbXR]P<bX\†bXKQeACF‡QPiR]PiltEXR]P•‡¬bŸI-P•o•NQTW‡•\]oqbXjUj[P<R
pQR8E-p¬bXd-bHCFS[E-K

eQP<jUb—^L\i}
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ãXSJ}(PiC<}�bXjJ}(\8‡QE—”ºd-P<KgP<RFbHj•pQR]E-p%P<R6CFS[P<\AEXl•”vSUR]PijUPi\]\AKQPiC_”‘E-R8VL\"bHCOCF‡gPqe¬b¶CWb

jUSUKgV(jšbŸ^-PiR<˜gC]‡¬bHC>T<bXK�f%PObXjU\8E•NQ\8P<e�ltE-Rnj[ExEXVHbH‡QPŸbXeqP™µLCFR]bXTiC]SUE-KkSUKkC]‡QSU\nC]‡QP<\8SU\i}•¦2‡QPO\]NQdXd-P<\6CFP<e

pQR]E-p%P<R6CFS[P<\4EHl•C]‡QP•pQ‡¢^L\]S[TŸbXjªjšbŸ^-PiRDo�ExeQPijªT<bXK§KQEXC4fžP"NQ\]PieÂS[KcCF‡gSU\ƒC]‡QP<\8SU\i}•¦2‡gSU\DS[\4f%P<TŸbHNQ\]P

KQ\6G~’�‡QbX\Ab�jUP<\8\OeQPiCFbXSUj[P<e§\8SUo•NQjUbHCFS[E-KcEHl‘C]‡QP(pQ‡¢^L\]SUT<bXj•jšbŸ^XP<RDCF‡QbXK¨MAj[Ewa�EwrxS[o�˜žPX} dQ}•S·COeQELP<\

KQEXCv\]S[o•NQjUbHCFPObHT<T<Ngo•NQjšb¶CFSUEXK�EXlª”vS[R]PijUP<\8\v\]SUdXK¬bXjU\i}
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¦2‡gP¨o�PiC]‡QExe­EXl"\8CFbHCFS[\8CFS[TŸbXjƒP<\6CFSUoqbHC]SUE-K®EXl"KQP<S[d-‡wfžEXNQR]S[KQd

KQExegP<\ÂSU\›SUK¢CFPiR]Pi\8CFS[KQd­ltE-R§CF‡QS[\›C]‡QP<\8SU\i˜qf%P<T<bXNQ\]P+S[C›d-S·I-Pi\ b¥d-ExELe \]p%P<PieQNQpºbXKge°b­d-ExELe

bXpQpQR8E—µxS[okbHC]SUE-K�EXl•b±\8P<¡wNQP<K¢C]SšbXjª\]SUo"NQjšbHC]SUE-KÁ}4–ZE³”‘PiIXP<Ri˜²C]‡QP•¡wN¬bXj[S[C_^�EXl•C]‡QP©bXpQpQR8EŸµgS[okb¶CFSUEXK
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\8CFR8E-KQd-j·^•eQP<p%P<KQeg\•E-K"CF‡gP>\]S[o•NQjšb¶CFSUEXK•o�ELeQP<jxbXKQe"C]‡QP>p%E-SUK¢C]\“EXl¬S[K¢CFP<R8P<\6C•SUK£S[CŸ}

s

l¬CF‡QP‘SUK¢CFPiR]Pi\8C

SU\•b�o�PŸbH\]NQR8P�EHl2bŸI-PiRFbXd-P�p%P<R8ltEXR]oqbXKQT<P©\6CWbHC]SU\8C]SUTi\OEXlnC]‡QPqKgPiC_”‘E-R]V´˜ªC]‡QSU\Ao�PiC]‡QExe›o�SUd-‡¢CAf%P

bXpQpQR8E-pQR]SUbHCFPH}�–ƒE—”‘PiIXP<R<˜?C]‡QP�d-E¢bXj•EXl>\]SUo"NQjšbHC]SUE-Kg\DSUK›CF‡QPqT<E-K¢C]P™µLC•EXl‘CF‡QS[\•C]‡QP<\8SU\•SU\ACFE¤CFPi\8C

CF‡QPOf%P<‡¬bŸILSUEXNQR>EXl†b•eQS[\8C]R]SUfgNgCFPie¤bXpQpQj[SUTŸb¶CFSUEXKqE-R>b•pQR]EXC]ExTiE-j%SUK�b"”vS[R]P<j[P<\8\>KQPiC_”‘E-R8V%}nrxEQ˜LCF‡QS[\

oqP™CF‡QELe¨S[\AjUP<\8\"bHpQpQR]EXpQR]SUbHCFPH˜†f%P<T<bXNQ\8PkS[CAS[K¢CFR]ELeQNQTiP<\£bXK¹bHR8CFS·à¬T<SUbXjJ˜Á\8CWb¶CFSU\6CFS[TŸbXj[j[^�P<\8C]SUoqbHCFPie

e¬bHCWbƒSUK¢CFEZCF‡QP>KgPiC_”‘E-R]V´}

s

K"C]‡QSU\†”>bŸ^£S[CªfQR]P<bXVw\“CF‡gP>\]PiokbXK¢C]SUT<\ªEXlQC]‡QP>T<EXoqo•NgKQSUT<bHCFS[E-K•bXoqEXKQd

bXpQpQj[SUTŸb¶CFSUEXKQ\<}

h

E-R‘CF‡QS[\ZR8PŸbX\8E-K
˜QC]‡QSU\2o�PiC]‡QExe¤S[\2KQEXCvTW‡QE-\8P<K�SUK�CF‡QPOC]‡QP<\8SU\<}

ù
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¦2‡QP�NQ\FbXdXPqEXl‘CF‡QP©o�PiC]‡QExe›ltE-R•bXe¬bHpgCFS·I-P©R]Pip¬bXR8C]S[C]SUE-KÂbXKQeÂjUE-bXe

f¬bXjšbHKQT<S[KQd�eQP<p%P<KgeQ\AE-K§CF‡QP(NQ\8P<eÂ\]S[o•NQjšb¶CFE-Ri}

s

l•CF‡gP(oqS[d-RFbHC]SUE-K�EXl•oqEXfQSUj[P"KQELeQP<\DltR8E-o EXKQP

\]SUo"NQjšbHC]E-R
CFEƒbXKQEHCF‡QPiR†EXKQP‘S[\†bZ\6CFRFbHSUd-‡¢C]ltEXR8”nbXR]e•pQR]ELT<Pi\]\i˜XCF‡QS[\²oqP™CF‡QELeASU\†bXpQpQj[SUT<bXfQjUPH}

]

E-KQE-KgS

PiCvbXj„}“R8P<pQR8P<\]PiK¢CvoqE-fgSUjUPvKQELeQPi\>f¢^k\6CFR]NgTiCFNgR]P<\>C]‡¬bHC‘\8C]E-R]PObHjUj´\8CFbHCFPZIXbHR]SšbHfQjUPi\nbXKge±TŸbXK�P<bX\]S[j[^

fžP¤\]PiR]SUbXjUS[\]P<e bHKQe•CFRFbHKQ\8ltPiR]P<e CFEÂbXKgEXCF‡QPiR(\]S[o•NQjšb¶CFSUEXK ‡QE-\6CŸ} –ZE³”‘PiIXP<Ri˜n”vSUR8P<jUPi\]\(KQELeQPi\�S[K

KQ\6G~’�bXR8POeQP<\8SUd-KgP<e¤ltE-Rvb(\]P<¡wNQPiK¢CFSšbHj�\]SUo"NQjšbHC]SUE-K±bXKQe¤T<E-Kg\]SU\6CZEXl“o"NQj[C]SUpQj[PƒE-fwû8P<TiC]\<˜´jUS[KQVXPie�CFE

CF‡QP£\]SUo"NQjšbHC]E-R>PiKQd-SUKgP•f¢^�b©\]P<R8SUPi\4EXl“pžE-S[K¢CFP<R8\<}‘¦2‡QSU\ZokbHVXP<\vCF‡gP"\]PiR]SUbXjUS[\FbHC]SUE-K±EHl•b�”vS[R]PijUP<\8\

KQExegP"SUKcKQ\6G~’qbkKQEXKcCFR8S[ILSšbXj
CFbX\]V´˜ÁbXKQecC]‡QP<R8PiltE-R8P£CF‡gP•oqP™CF‡QELecEHl|bXe¬bXpxCFS[IXP"KQELeQP£oqS[d-RFbHC]SUE-K

SU\vKQEXCvTW‡QEX\]P<K�SUK�CF‡gSU\>CF‡gP<\]S[\<}
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¦2‡QSU\Â\]PiTiCFS[E-K°PœµgpgjšbXS[KQ\§CF‡QP+eQP<\8SUd-K�EXl±CF‡gP+CF‡gP<\]S[\ E-K�bXK°bHfQ\8C]RFbXT™C¹jUP™I-PijJ}

s

C¨eQSU\8T<NQ\8\]P<\

SUeQP<bX\�ltEXRcb¯\]E-j[NgCFS[E-KñbHKQeÀd-S·I-P<\�R]P<bX\]E-Kg\�ltE-R¤CF‡QPÂCWbXVHP<KÀegP<\]S[d-KÀeQPiT<S[\]SUEXKQ\<} rxPiTiCFS[E-KÀÛQ}·½

eQP<\8T<R]S[fžPi\cCF‡gP SUK¢C]P<K¢CFS[E-KQ\�EXl•CF‡gP¹eQP<\8SUd-KñbXKQeñC]‡QP TiR]S·CFP<R8Sšb•ltE-R�CFbXVwSUKQd¯eQPi\]SUdXKÀeQP<TiSU\8SUE-KQ\i}

rxP<T™CFSUEXKqÛQ}Ý’OoqEXC]S[IHbHC]P<\|b•ltNgKQe¬bXo�P<K¢CWbHj¬eQP<\8SUd-KqeQP<TiSU\]S[E-K©ltE-R|TW‡QE-SUTiPvEXl�bAC_^xp%PZEXl
eQS[\8C]R]SUfgNgCFS[E-K

SUK°CF‡gP®eQSU\6CFR]S[fQNgC]P<eº\]S[o•NQjUbHCFS[E-K�\6^x\6CFPio�} ÄZl CFPiR CF‡¬b¶CŸ˜�\]PiTiC]SUE-KÃÛQ}ßÜÀd-S[IXP<\ bXKÅbXfg\8CFR]bXTiC<˜

E³IXP<R]bXjUjqeQP<\8T<R]S[pgCFS[E-K°EXl¤C]‡QP®TW‡QE-\8P<KÃ\8^L\8C]P<o egP<\]S[d-K
} rxP<T™CFS[E-K°ÛQ} Û�d-S[IXP<\•eQP™CWbXS[jU\ bXfžEXNgC

CF‡QP¤T<EXoqp%E-KQPiKwC]\qEHl4CF‡gP�egSU\8C]R]S[fQNgCFPie+\8SUo•NgjšbHC]SUE-K¹\6^L\8CFPio�}

s

CqegP<\]TiR]S[fžPi\qp¬bHR8CFS·CFS[E-KQSUKgd§bXKQe

eQSU\6CFR]S[fQNgC]P<e�PœµgPiT<NgC]SUE-K­EXlAC]‡QP§\]S[o•NQjšb¶CFSUEXK+o�ExegP<jJ}¸rLP<TiC]SUE-K®Ûg}ÚÞ¨egP<\]TiR]S[fžPi\�b¹egP<\]S[d-K®SUegPŸb

CFE¹P<bX\]P�CF‡QP«egSU\8C]R]S[fQNgCFS[E-K¯EXlOCF‡QP�\]S[o•NQjšb¶CFSUEXK¯o�ELeQP<j„}

h

S[K¬bXj[j[^¹\8P<T™CFSUEXK�ÛQ}ßá P<\6CFSUoqbHC]P<\qC]‡QP

T<E-K¢CFR8SUfQNxCFSUEXKQ\2EXl†CF‡QPAeQPi\]SUdXK�bHKQe�S·CF\2TiE-KQ\]Pi¡wNQP<KQTiP<\4ltEXR>CF‡QPOCF‡gP<\]S[\<}

Óçijh Ö1qH{/|�æ
nçÙzãì¿�Ú l
{/qH{

¦2‡QPApQNQR]p%E-\8POEXlªC]‡QPOeQPi\]SUdXK�S[\>CFE(TW‡QELE-\8P£bHK�E—IXP<RFbHjUj
\6CFR]NgTiCFNgR]PAEXl“b©egSU\8C]R]S[fQNgCFPie�\]S[o•NQjšb¶CFSUEXK

\8^L\8C]P<o bXKQe±S·CF\•T<E-o�pžEXKQP<K¢CF\i}?Ä>CnC]‡QSU\•\8C]P<p

s

”vS[jUj¬TW‡QELE-\8P4E-KQPƒEXl
C]‡QP4p%E-\]\8SUfQj[PZ”nbŸ^L\nCFE£\]E-j·I-P

CF‡QPOCF‡gP<\]S[\2CWbX\8V%}|¦2‡QPATW‡QEX\]P<K�oqP™CF‡QELe�”vSUj[jžCFR6^±CFE©\]bHCFS[\8l ^±C]‡QPOltE-jUj[E³”vS[KQd•TiR]S[C]P<R8Sšbgy

½-}ƒBDpgCFS[okbXjQltEXR‘CF‡gSU\nCFbX\]VqbXKQe±S·CF\‘\]p%P<T<S·à¬TOR]Pi¡wNQSUR8P<o�P<K¢CF\i}•¦2‡QPO\]E-j[NgCFS[E-Kk\8‡QE-NQj[e±NQ\8PDCWbX\8V

\]p%P<TiS[à¬T�R8P<¡wNQSUR8P<o�P<K¢CF\i˜>bXKge¯S[KgltE-R8okbHC]SUE-K¨SUK•CF‡gP�T<E-K¢CFPœµLCkEXlvC]‡QP�CF‡QPi\]SU\©S[K•E-R]eQPiR•CFE

okb³µgS[oqS[\]P�CF‡QP�\]S[d-KQS[àQTŸbXKQTiP¤EXlƒC]‡QP¤R]Pi\]NQj·CF\<}+¦2‡QP¤CF‡QPi\]SU\©eQELP<\�KQEXC(C]R8^•C]EÂ\8E-j[IXP�C]‡QP

pQR]EXfQjUPio EXlZeQS[\8C]R]SUfgNgCFPie•\]SUo"NQjšbHC]SUE-K¨EXlv”vSUR8P<jUPi\]\(KQP™C_”nEXR]Vw\qS[K b«d-P<KgP<RFbHj>TŸbX\8PX}

s

C©S[\

T<E-KgT<P<K¢C]RFbHC]P<eÂE-K›\]p%P<T<S·à¬T•”vSUR8P<j[P<\]\OKgPiC_”‘E-R]Vw\Ï^¼\]PiP(\]PiTiCFS[E-K¨’x}ÝÞ±ltEXRDeQPiCFbXSUj[\DbXf%E-NgCOC]‡QP

T<E-K¢C]P™µLCZEXlªC]‡QPOCF‡QPi\]S[\•_™}

’x}ƒrLCFR]bXSUdX‡wC8ltE-R8”nbXR8e/CFP<TW‡gKQSUT<bXj¹SUo�pQj[P<o�P<K¢CWbHC]SUE-KÁ}

]

P<TŸbHNQ\]PÅEXl¯CF‡QPºR8P<jšb¶CFS[IXP<j·^ ‡QS[d-‡

T<E-o�pQj[P™µxS[C_^qEXl†CF‡QPOCWbH\]V´˜

s

pQR8PiltPiRZ\6CFR]bXSUd-‡¢C8ltE-R8”nbXR]e¤o�PiC]‡QExeg\vC]‡¬bXK¤o�E-R]POTiE-oqpgjUSUT<bHCFPie

E-KQPi\<}2¦2‡QS[\4bXS[oq\2C]EqVHP<P<p«C]‡QPACWbX\8V±ltPŸbX\8SUfQj[P£bHKQe«bŸI-EXSUe«bHK«bXeQegS[CFS[E-K¬bXjÁSUKQTiR]PŸbH\]P•EXl•S[C]\

T<E-o�pQj[P™µxS[C_^X}

Üg}

s

KQeQPipžPiKQeQP<KgT<P›EXlOeQS‡FÁPiR]PiKwC±\8^L\8C]P<o TiE-o�pžE-KgP<K¢CF\i}�u4SGFžP<R8P<K¢C�fQj[ExTWVw\±EHlOCF‡QP�\8^L\8C]P<o

\]‡QEXNQjUe�R8P<j[^»E-KQj·^ñEXK�SUK¢CFPiR8l¼bXTiP<\«f%PiC_”‘P<PiK�CF‡gP<o bHKQe�\]‡QEXNQjUe�KQEHC§eQP<p%P<Kge�E-KÀC]‡QP

E-p%P<RFb¶CFSUEXK+EXl4EXCF‡gP<RkfgjUELTWVL\i}­¦2‡QSU\�d-S[IXP<\kb¨o�ExeQNgjšbXR(eQPi\]S[d-K�bXKge�bXj[jUE—”v\(CFE TW‡QbXKQd-P

oqELeQNQj[P<\>EHlªC]‡QPA\8^L\8C]P<o�CFR]bXKQ\]pQbXR]PiKwC]j[^±ltR8E-o¾EHCF‡QPiRZo�ELeQNQjUPi\<}

BDl‘T<EXNQR]\8PkS[CAo�SUdX‡wCDKQEXC•fžP©p%E-\]\8SUfQj[P(CFE¤E-pgC]SUo�SU\]P•C]‡QP©\]E-j[NgCFS[E-K›SUKÂbXj[j?eQSUR8P<T™CFSUEXKQ\<˜²f%P<TŸbHNQ\]P

CF‡QP™^ko�SUd-‡¢C•‡¬bŸI-PDb"T<E-K¢C]RFbXR6^kK¬b¶CFNQR8PX}

h

E-R‘P™µgbXo�pQjUPH˜LC]‡QP4E-pxCFSUoqbXj¬\8E-jUNgC]SUE-K�eQELP<\>KgEXC2bXj·”>bŸ^L\

‡¬bŸI-P£b©\6CFR]bXSUd-‡¢C8ltE-R8”nbXR]e¤S[oqpQj[P<o�P<K¢CWb¶CFSUEXK
}

s

bXo¾dXE-SUKQd•C]EqTW‡gExE-\8P•b(C]RFbXegP<E-F§S[K¤\]NQTW‡�TŸbX\8P<\<}
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¦2‡QP2à¬R]\6C‘egP<T<S[\]S[E-K©fw^£CF‡QPveQPi\]S[d-K©EXl
bDegSU\8C]R]S[fQNgCFPie©\]SUo"NQjšbHC]SUE-K£\8^L\8C]P<oºS[\?CFEATW‡QELE-\]P>C]‡QP2C_^xp%P

^¼jUP™I-Pij¥_�EXl´eQSU\6CFR8SUfQNgC]SUE-KÁ}�¦2‡QSU\ªSU\ªbƒltNQKQe¬bHoqPiKwCFbXjweQP<TiSU\8SUE-K
˜¶CF‡¬b¶C“eQP™CFPiR]o�SUKQPi\ªCF‡gPneQPi\]SUdXK"EXlQC]‡QP

\8^L\8C]P<o�˜ÁbXKge�CF‡gP<R]P™ltE-R]P•S[CZS[\vCFbXVXPiK�à¬R8\8C<}vrxP<T™CFS[E-K§’x}Ý’©bXjUR8PŸbXeg^±eQP<\8T<R]S[fžPie�C]‡QP£egP<T<PiK¢CFRFbHjUSUˆiP<e

PiI-PiK¢CAjUPiIXP<j²eQS[\8CFR8SUfQNxCFSUEXK
}2–ƒPiR]PH˜

s

eQS[\]TiNQ\]\ƒ\]PiIXP<R]bXj“EXC]‡QP<RƒeQSU\6CFR8SUfQNgC]SUE-K¤j[PiI-PijU\ ‰·½—Þ‹ŠJ˜žbXKQe�d-S[IXP

R]PŸbH\]E-KQ\vltE-R>C]‡QPATW‡QE-SUTiPASUK±CF‡gSU\2”nEXR]V´}

½-}2Ä4pQpgjUSUT<bHCFS[E-K�jUP™I-Pij

¦2‡QSU\²S[\²C]‡QP|oqEX\8C²SUK¢C]NQS[C]S[I-P|bHKQe•C]R]S·IxSUbXjH”nbŸ^OCFEZeQSU\6CFR8SUfQNgC]P|bƒu4€‘rAS[lwCF‡gP‘o�ExegP<j-TiE-K¢CWbXS[KQ\

RFbXKgeQE-o/IHbXR]SUbXfQj[P<\<}�¦2‡QP�\]Pi¡LNgP<K¢CFSUbXj‘\8SUo•NgjšbHC]E-RDSU\AR8NQK E-K¨eQSGFžP<R8P<K¢C•T<E-o�pQNgC]P<R8\•”vS·CF‡

CF‡QP2\]bXo�Pno�ExeQPijJ˜HfQNgC•eQS‡FÁPiR]PiKwC?\]P<¡wNQPiKQT<Pi\‘EHl´RFbXKQegE-o�KwNQo"fžPiR]\<}“¦2‡QSU\?o�PiC]‡QELe(TŸbXK(f%P

NQ\]Pie�”v‡QPiKcS[KQeQP<p%P<KgeQP<K¢CƒR]P<pgjUSUT<bHCFS[E-KQ\2bHR]POKQPiP<eQPiecCFE©E-fgCFbXSUK�\6CWbHC]SU\6CFSUT<bXjUj·^k\8SUd-KgS[à¬T<bXK¢C

\]S[o•NQjšb¶CFSUEXK¯R8P<\8NQj[C]\ ‰ ½ŸÛ-Š„}

s

CkSU\©CF‡QP�oqE-\6CkP<bX\]S[P<\6C�bXKQe+l¼bX\8C]P<\8Ck”>bŸ^¯CFE egSU\8C]R]S[fQNgCFP�b

\]S[o•NQjšb¶CFSUEXK
}

h

SUR]\6CŸ˜²f%P<TŸbHNQ\]PqKQEcTW‡¬bHKQd-P<\£SUK›CF‡QPq\]S[o•NQjšb¶CFE-RObHR]P�KQP<PieQP<e bXKge¨\8P<T<EXKQe
˜

CF‡QPceQSGFžP<R8P<K¢C�R]NgKQ\�bXR8P§bXfQ\8E-jUNgC]P<j·^+S[KQeQPipžPiKQeQP<K¢C�ltR8E-o PŸbXTW‡­EXC]‡QP<RkbXKQe®R]Pi¡wNQSUR8P«KQE

\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K
}|–ZE—”nP™I-P<Ri˜gCF‡gPƒd-E-bXj´EXl
CF‡gSU\•”nEXR]V�SU\•CFE£\]p%P<P<egNQp¤b£\8SUKQd-j[Pv\]SUo"NQjšbHC]SUE-K

R]NQK�bXKQe¤CF‡gSU\>CFR8S[ILSšbHjÁeQS[\8CFR8SUfQNxCFSUEXK±SU\2KQEHC4bHpQpQR]EXpQR]SUbHCFPH}

’x}ZrxNQfQR8E-NgC]SUKQPAjUP™I-Pij

Ä>C�C]‡QSU\ j[PiI-PijJ˜�\8SUo•NgjšbHC]SUE-K/\8NQfQR8E-NgCFS[KQP<\i˜�CF‡¬b¶C�‡Qb—IXP¾\8NQpQp%E-R8C]SUKQd�ltNQKQT™CFS[E-K
˜®bXR8P

eQSU\6CFR8SUfQNgC]P<e�C]E¹EXC]‡QP<R±TiE-o�pQNgCFPiR]\i}À¦2‡QP<\8P§SUKQTijUNQegPcRFbHKQeQE-o KwNQo•f%P<R±dXP<KQPiRFbHC]SUE-K+E-R

T<E-j[jUPiTiCFS[E-K®EXl£\8CFbHCFS[\8CFS[T<\i}ÃB4CF‡QPiR�\8NQpQp%E-R8C]SUKQd•CFbX\]Vw\�bXpQpQR8E-pQR8SšbHC]P«SUK­o•NQj·CFS[pQR]ELT<Pi\]\]EXR

P<K¢ILSUR8E-KQo�P<K¢CF\£bXR]P�o�P<o�E-R8^cokbXKQbXd-P<o�P<K¢CAE-RAp%E-\8C]pQR]ELT<Pi\]\8SUKQd�EXl>\8SUo•NQjUbHCFS[E-K«R8P<\]Ngj[CF\i}

u4NQP"C]EqC]‡QP"R8P<jšb¶CFS[IXP<j·^¤\]oqbXjUj�KwNQo•f%P<RƒEXl•p%E-\]\8SUfQj[P£\8NQpQp%E-R8C4\]NQfgR]E-NgC]SUKQPi\4S[KcKQ\~G6’x˜´CF‡QS[\

jUP™I-P<j�EHl?eQS[\8CFR8SUfQNxCFSUEXK±eQELP<\vKQEXCvpQR8E-o�SU\]PAb(\8SUd-KQS·à¬TŸbHKwCv\8pžPiP<eQNgp
}

Üg}ZmnE-o�pžE-KgP<K¢CZjUPiIXP<j

¦2‡QSU\¨eQSU\6CFR8SUfQNgC]SUE-K¸SU\ÂE-K�C]‡QP�\8EXl C_”nbXR]P�o�ELeQNQjUPi\¨j[PiIXP<jJ} u4S‡FÁPiR]P<K¢C oqELeQNQj[P<\ÂEXl¤b

\]S[o•NQjšb¶CFSUEXK�pgR]E-d-R]bXo bXR8P£PœµgPiT<NgC]P<e›E-K�eQSGFžP<R8P<K¢CDTiE-oqpgNgCFPiR]\<}

s

K«KQP™C_”nEXR]V�\]SUo"NQjšbHC]SUE-K

CF‡QS[\?”nEXNQjUe(o�PŸbXK•C]‡¬bHC•C]‡QP2oqELeQPijgEXl%PŸbHTW‡qjUb—^XP<R•S[\?P™µxP<TiNgCFPiekE-K©bO\8P<p¬bXR]bHCFP2\8SUo•NgjšbHC]E-R<}

¦2‡QSU\›bHpQpQR]E-bXTW‡�SU\«KgEXC›bXpQpgR]E-pQR8SšbHC]P¹SUK»CF‡QS[\c”nEXR]V´˜•f%P<TŸbHNQ\]P•CF‡gP<R]P¹bXR]P•KQEHC§okbHKw^

KQPiC_”‘E-R8V•jšbŸ^-PiR]\(E-R•EHCF‡QPiR(T<E-o�pžEXKQP<K¢CF\•C]‡¬bHC(T<bXK fžP�\8P<p¬bHRFbHC]P<eóO S[C"‡¬bX\©b§jUS[oqS·CFP<e

\]T<bXjšbXfgSUjUS·C_^-}|a�E-R]PiE³IXP<Ri˜žKQP™C_”nEXR]V¤jšbŸ^-PiR]\vP™µxTW‡¬bHKQd-P"o�P<\8\FbXdXP<\vltR]P<¡wNQPiK¢CFj[^k”v‡QSUTW‡�”nE-NgjUe

jUP<bXe�CFE�b�\8SUd-KgS[à¬T<bXK¢C2T<E-o�o•NQKgSUTŸb¶CFSUEXK±E—I-P<R8‡QPŸbHe§bXo�E-KQd•CF‡gP•\8SUo•NgjšbHC]E-R]\i}

ÛQ}v€?I-P<K¢C4jUPiIXP<jÁG•TiP<K¢CFR]bXjUS[ˆ<P<e

¦2‡QSU\qjUP™I-P<jZeQS[\8CFR8SUfQNxCFP<\©CF‡gPcP™µxPiT<NgC]SUE-K�EHlO\]S[KQd-jUP�PiIXP<K¢CF\qCFE¹EXC]‡QP<R�T<EXoqpQNxCFP<R8\<}¥¦2‡QP

oqP™CF‡QELe«S[\4T<PiK¢CFRFbHjUSUˆiP<e)O bkokbH\8CFPiR4pQR8ExTiP<\8\]E-ROoqbXSUK¢CFbXSUKQ\2C]‡QP•PiIXP<K¢C•jUS[\8CŸ}

s

CAbX\8\]SUdXKQ\

‡QPŸbŸILSUj·^ñ”‘P<S[d-‡¢CFP<e¸PiIXP<K¢CF\›”vS[C]‡ÀCF‡QP \]bXoqP¨CFSUo�P<\6CWbXo�pÀE-R§TijUE-\8P¹CFE®P<bXTW‡�EHCF‡QPiR«CFE

fžP�PœµxP<T<NxCFP<e+f¢^ CF‡gP�\]jšbŸIXP�pQR]ELT<Pi\]\]EXR]\<} ¦2‡QSU\(o�PiC]‡QExe•oqbXVHP<\(NQ\8P�EXlZSUKQeQPipžPiKQeQPiKQT<P
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fžP™C_”nPiP<K«P™I-PiKwC]\DSUK¤CF‡gP£CFS[oqPOegE-okbHSUK
˜QS„}ßPH}>S[CvNg\]P<\4T<E-KQTiNQR]R8P<KQT™^�EXl•PiIXP<K¢CF\ƒCFEqbXTW‡QSUP™I-P

\]p%P<PieQNQp
} rLEQ˜qC]‡QSU\¨oqP™CF‡QELe�oqbXVXPi\¹jUPi\]\¨NQ\]P�EHl�SUKQegP<p%P<KQeQPiK¢C PiI-PiK¢CF\<˜±C]‡¬bXK�C]‡QP

eQP<TiP<K¢CFR]bXjUS[ˆ<Pie�o�PiC]‡QELe
˜X”v‡QS[TW‡qbHjU\]EONg\]P<\•C]‡QPv\]p¬bXTiP2eQE-oqbXSUKÁ}ªÄƒKQEXCF‡gP<R•o�EXCFS·I-P2bXd-bXSUKQ\6C

CF‡QS[\AoqP™CF‡QELe›SU\OCF‡¬b¶C£S·CAeQELP<\•KQEXC•‡¬bŸI-Pkb�\6CFRFbHSUd-‡¢C]ltEXR8”nbXR]eÂSUo�pQjUPioqPiK¢CWbHC]SUE-K«S[K›KQ\6G~’x}

‚ƒ\~G6’>SU\�f¢^AeQPi\]SUdXK£b2\8P<¡wNQP<K¢C]SšbXjw\]S[o•NQjUbHCFE-RÁbXKQe•eQELP<\²KQEXC†pQR8E³ILS[eQP•pQR]S[oqS·CFS·I-P<\žCFEvP™µxP<TiNgCFP

PiIXP<K¢CF\ZE-K�bXKQEXC]‡QP<Rv‡QE-\6CF\i}

Þx}Z€?I-P<K¢CƒjUP™I-P<jÁG•egP<T<PiK¢CFRFbHjUSU\8P<e

¦2‡QSU\¤j[PiI-PijAeQS[ILSUegP<\¤CF‡QPÂ\]S[o•NQjšb¶CFSUEXK�oqELeQPijOSUK¥\]p¬bXTiP bHKQe»C]SUo�PX˜DbHKQeÀbX\8\]S[d-KQ\¤PŸbXTW‡

pžEXR8CFS[E-K¹CFEÂb›\]Pip¬bXRFb¶CFP¤pQR]ELT<Pi\]\8E-R<}

s

C©pQR]EXoqS[\]P<\�b§‡QS[d-‡ \]p%P<P<egNQp�S·lƒC]‡QP¤oqELeQP<jn‡¬bX\

okbHKw^�S[KQeQP<p%P<KgeQP<K¢COP™I-P<K¢C]\•S[K�C]‡QP<\8P•C_”nE�eQEXokbXS[KQ\<}ƒ–ƒE—”‘PiIXP<R<˜�C]‡QSU\ƒoqP™CF‡QELecR8P<¡wNQSUR8P<\

b(\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K�pQR]EXC]ExTiE-jÁC]EqPiKQ\]NQR8P•C]‡QP•SUK¢CFPid-R]S·C_^±EXl†CF‡QPA\8SUo•NQjUbHCFS[E-K±o�ExegP<jJ}•¦2‡gSU\

oqP™CF‡QELe¤EXlªeQSU\6CFR]S[fQNgC]SUE-Kk”nbX\ZeQSU\8T<NQ\8\]PiecSUK¤eQP™CWbXS[j
SUK�\8P<T™CFSUEXK«’x}Ý’x}

¦2‡QPceQPiT<PiKwC]RFbXj[SUˆiP<e�P™I-P<K¢C�j[PiIXP<jZeQSU\6CFR]S[fQNgC]SUE-K oqbXVXPi\kNQ\8PcEXlOS[KQeQPipžPiKQeQP<K¢CkPiI-PiK¢CF\�SUK¯f%EXCF‡

\]p¬bXTiP•bXKge�CFS[oqPAeQEXokbXS[K
˜¬\]EqS[CZP™µxpQj[E-R]Pi\Db�fžP™C]CFPiR4eQPid-R]PiP"EXlªCF‡QP£oqELeQPij†Ú \ZpQbXRFbXj[jUPijUSU\8oÅC]‡¬bXK

CF‡QP(EXC]‡QP<ROj[PiIXP<jU\i}•¦2‡QPiR]PiltEXR]P(S[CDpQR]E-o�SU\8P<\Ab±d-R8PŸbHC]P<RO\8pžPiP<eQNQpÁ}

s

CF\AeQSU\]bXegIHbXK¢CWbHd-P•SU\DC]‡¬bHCOS·C

SU\"o�E-R8P±T<E-o�pQj[P™µÂCF‡¬bHK¹CF‡QP±EHCF‡QPiR]\©bXKQe•R8P<¡wNQS[R]P<\(egSU\8C]R]S[fQNgCFPie¹\8^LKQTW‡gR]E-KQS[\FbHC]SUE-K•pgR]EXC]ExTiE-jU\i}

–ƒE—”nP™I-PiR<˜Zb¨j[EXC�EXlOR]Pi\]P<bXR]TW‡®bHKQe�eQP™I-P<j[E-pQo�P<K¢CqSU\�eQE-KQP�SUK CF‡QS[\�à¬PijUe
˜>bXKQe

s

R]P<j·^•CFE¨NQ\]P

P•FžE-R8C]\DbXKQecbXTW‡QS[PiI-PioqPiK¢CF\DEXl|EHCF‡QPiRƒR8P<\]P<bXR]TW‡gP<R]\OS[K�C]‡QSU\v”nEXR]V´}

h

E-R2CF‡gP<\]P"R]PŸbH\]E-KQ\

s

TW‡QELE-\]P

CF‡QPAeQPiT<P<K¢C]RFbXj[SUˆ<Pie�P™I-PiKwCƒjUP™I-Pij�eQSU\6CFR]S[fQNgC]SUE-K�S[K±CF‡QS[\vC]‡QP<\8SU\2”‘E-R]V´}
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n

Äƒl CFPiR�C]‡QPcj[PiIXP<jZEXlOeQS[\8CFR8SUfQNxCFSUEXK¯S[\�àxµgPie
˜>CF‡gPcKQPœµxCk\8C]P<p®SU\(C]E TW‡QELE-\]P«bXK�E—I-PiRFbXj[jveQP<\8SUd-K

EXlOCF‡QP§egSU\8C]R]S[fQNgCFPie�\]S[o•NQjUbHCFS[E-K+\6^L\8CFPio�}�rxS[KQT<PcC]‡QSU\qCF‡QPi\]SU\qCWbX\8V�SU\kbXK®P™µLC]P<KQ\8SUE-K®CFE¹C]‡QP

KQPiC_”‘E-R]Vq\]S[o•NQjšb¶CFE-R•KQ\6G~’x˜gC]‡QPDE—I-PiRFbXj[jÁ\8^L\6CFP<o¾eQP<\8SUd-K�\8‡QE-NQj[e�fžPO\8SUo�SUjšbHR?CFE(S[C<}?¦2‡QPOS[KQpQNgC2S[\

bkeQP<\8T<R8SUpgC]SUE-K�EXl•bkKQP™C_”nE-R8Vco�ExegP<jJ˜´j[SUVXP£SUK�KQ\6G~’x˜
bXKge«CF‡QP£E-NgCFpgNgCOSU\4bXjU\8E±bk‡gSU\8C]E-R8^�EXl•C]‡QP

\]SUo"NQjšbHC]P<e�KQPiC_”‘E-R8V%}ƒ¦2‡QP•\8E-jUNgC]SUE-K�eQS‡FÁPiR]\vltR]E-o�KQ\~G6’qf¢^¤CF‡gP"eQS[\8CFR8SUfQNxCFP<e�P™µxP<TiNgCFS[E-K§EXl?C]‡QP

\]SUo"NQjšbHC]SUE-K"oqELeQP<j„}“¦2‡QPZeQP™à¬KQS[C]SUE-K�EXlžCF‡QP2CF‡gP<\]S[\•CFbX\]V(R8P<¡wNQS[R]P<\nbHC•jUP<bX\8C|C_”‘E"f¬bX\8SUTvfQj[ExTWVw\•SUK

CF‡QPO\6^x\6CFPio O oqELeQNQj[P<\nltEXR2bXNgC]E-okb¶CFSUTƒp¬bXR6CFS[C]SUE-KgSUKQd"bXKQe±ltE-R2eQS[\8C]R]SUfgNgCFPie�P™µxP<TiNgCFS[E-K¤EXlªC]‡QP

oqELeQP<j„}�¦2‡QP•TW‡QE-\]PiK"j[PiI-PijwEXlgegSU\8C]R]S[fQNgCFS[E-KOSUo�pQj[SUP<\%C_”nEƒEXCF‡gP<R²fQjUELTWVw\�ltE-R�\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K£bXKQe

P™µxTW‡¬bXKQdXP‘EXlgoqPi\]\]bXd-P<\†bXo�E-KQdvj[E-d-SUT<bXjXpgR]ELT<P<\8\]Pi\<}?ÄƒK"bXegeQS[C]SUE-K¬bHjXo�ExeQNgjUP?ltE-R�p%E-\8C]pQR]ELT<Pi\]\8SUKQd

EXl?\8SUo•NQjUbHCFS[E-K�R]Pi\]NQj·CF\vT<EXoqpQj[PiC]P<\vCF‡QP•E—I-P<R]bXjUj�egP<\]S[d-KcEHl“CF‡gP£\6^x\6CFPio�}

h

SUd-NQR8PAÛQ}[½•SUj[jUNQ\6CFR]bHCFPi\

CF‡QS[\2eQP<\8SUd-K
}

¦2‡gPnà¬d-NQR8P>\]‡gE³”v\?C]‡QPnfgjUELTWVL\“EXl¬CF‡QPn\8^L\8C]P<o�˜XCFE-dXPiCF‡gP<R“”vS·CF‡•S[KwC]P<R]bXTiC]SUE-KQ\†f%PiC_”‘P<P<K(C]‡QP<o�}

¦2‡QPOSUKQpgNgCnC]E•CF‡QPD\6^L\8CFPio�˜´bHKQe�S[C]\nE-NgC]pQNgCvbHR]P4C]‡QPO\FbXo�PDbH\>CF‡QPDS[KQpQNgC>bXKQe¤E-NgC]pQNgC2EHl²KQ\6G~’x}

¦2‡QPA\8^L\8C]P<o ‡¬bX\v\]EXoqPAbXegeQS[C]SUE-K¬bHjžfQj[ExTWVw\i˜¬KQP<PieQP<e�CFEqbXT<TiE-oqpgjUSU\8‡±CF‡QPOCFbX\]VkltEXR2eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-KÁ}¸¦2‡gPÂfgjUELTWV+ltE-R±o�ELeQP<jDpQbXR8C]S[CFS[E-KQS[KQd eQS·ILSUeQPi\¤b¹\]P<¡wNQPiK¢CFSšbHj•Kg\6G6’¹o�ExegP<j4S[K¢CFE

o•NQj[C]SUpQj[P|p¬bXR8C]SšbXjwo�ExegP<jU\i}ª¦2‡gP<K•CF‡gP>T<E-o�p%E-KQP<K¢C?ltEXRªeQS[\8C]R]SUfgNgCFPie•P™µxP<TiNgCFS[E-K(R]NgKQ\?CF‡QP‘p¬bXR6CFSšbHj

oqELeQP<j[\
SUKOpQbXRFbXj[jUPijJ}
¦2‡QS[\�T<E-o�p%E-KQP<K¢C²NQ\8P<\�CF‡gPð•6rL^LKQTW‡QR8E-KQSU\]bHCFS[E-K/Ž?bXKQe�•8a�P<\]\]bXd-P•€“µxTW‡¬bXKQd-PˆŽ
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SUdXNQR]POÛQ}·½-y•B4I-PiRFbXj[j
\8^L\6CFP<o eQPi\]S[d-K

oqELeQNQj[P<\‘C]E•P<Kg\]NQR8PAC]‡QPDTiE-R]R8P<TiC>P™µxP<TiNgCFS[E-K�EXl�CF‡gPDoqELeQPij
bXKQekS[CF\‘T<E-Kg\]SU\6CFPiKQT<PH}‘¦2‡QP4oqELeQNQj[P

ltE-RveQSU\6CFR]S[fQNgC]P<e�P™µxP<TiNgCFS[E-K
˜´CFE-d-P™CF‡QPiR2”vS[CF‡Á•8rw^xKgTW‡QR]E-KgSU\Fb¶CFSUEXK/Ž•bXKQeÁ•8a�P<\]\]bXd-P"€?µxTW‡¬bHKQd-P�Ž•S[\

CF‡QP«oqbXS[K+p¬bHR8CqEXlDCF‡gP«\8^L\8C]P<o�}ñ¦2‡QP�pQR]ELeQNQT™C±EXl4CF‡QP«egSU\8C]R]S[fQNgCFPie�PœµgPiT<NgC]SUE-K�SU\qb \]P™C±EXl

\]SUo"NQjšbHC]SUE-K R]P<\8NQj[C]\<˜‘T<E-R8R]P<\8pžEXKQeQSUKgdÂC]E›C]‡QP¤eQSGFžP<R8P<K¢C�p¬bXR6CF\©EXlZCF‡QP�oqELeQPijJ}¹¦2‡QPi\]P�R]Pi\]NQj·CF\

bXR]P±C]‡QP<K o�P<R]dXP<e¹CFE§TiE-o�pžE-\8P±CF‡QPqà¬K¬bXj>\8SUo•NgjšbHC]SUE-K¨R]P<\8NQj[C<}¨¦2‡gSU\"à¬KQbXj>R]Pi\]NQj·C(\]‡gE-NQjUe f%P

CF‡QPA\FbHoqP•bX\vb(R]Pi\]NQj·CvltR]E-o KQ\6G~’•”vS·CF‡�CF‡gP•\]bXo�POSUKQpQNxCvoqELeQP<j„˜gfQNxCƒS·C2\]‡gE-NQjUe¤f%PAd-P<KQPiRFbHC]P<e

l¼bX\8C]P<R<}
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h

EXjUjUE—”vS[KQd�CF‡QPqE³IXP<R]bXjUj•eQP<\8SUd-KÁ˜ªCF‡gSU\•\]P<T™CFS[E-K¹d-S·I-P<\£eQPiCFbXSUj[\"bHfžE-NxC£C]‡QPk\6^x\6CFPio TiE-oqp%E-KQPiK¢CF\

bXKQeko�EXC]S[IHbHCFPi\“CF‡gP<SUR|TW‡QEXSUT<PH}

s

C•SU\•TiE-KQT<PiK¢CFRFb¶CFP<ekE-K�C]‡QR]PiPvT<E-o�pžEXKQP<K¢CF\iy�•8a�ExeQPij´z“bXR6CFS·CFSUEXK/ŽW˜

•8rL^LKQTW‡QR8E-KQS[\FbHC]SUE-K/ŽF˜ÁbHKQe)•8a�Pi\]\]bXd-P(€“µxTW‡¬bXKQdXP�ŽW}O¦2‡gP•T<E-o�p%E-KQP<K¢CS•6u4S[\8CFR8SUfQNxCFP<e«€?µxPiT<NgC]SUE-K/Ž

‡¬bX\|bDd-PiKQP<R]bXjxltNQKgTiCFS[E-K•CFEOegPià¬KQP>C]‡QP2jUP™I-PijgEXl%eQS[\8CFR8SUfQNxCFSUEXK
˜¶”v‡gSUTW‡(”>bH\|bXjUR8PŸbXeg^£eQS[\]T<Ng\]\]PieqS[K

b4pQR]P™ILSUE-NQ\ª\]PiTiCFS[E-K"Ûg}Ú’x}

s

C“oqbXS[KQj[^OTiE-KQ\8SU\8C]\“EXl}•8rL^LKQTW‡QR8E-KQS[\FbHC]SUE-K/Ž|bXKQe¶•6a�P<\8\FbXd-P>€?µxTW‡¬bHKQd-P�ŽF}

¦2‡QP•T<EXoqp%E-KQPiKwCS•8a�PiR]d-P•úZPi\]NQj·CF\jŽ•‡QbX\Obq\6CFR]bXSUd-‡¢C8ltE-R8”nbXR]ecE-pžPiRFbHC]SUE-KÁ}

s

C4\]S[oqpQj·^¤T<E-o"fQSUKQPi\

bXKQeÂE-R]eQPiR]\AR]Pi\]NQj·CF\AltR]E-o \]NQfLG_o�ExeQPijU\DC]E¤ltEXR]o�b�‡QS[\8CFEXR8^«EHl2b�KQPiC_”‘E-R8V%˜ªT<E-R8R]Pi\]p%E-KQeQS[KQd�CFE

CF‡QPO”v‡QE-j[PASUKQpQNxCvoqELeQP<j„}

ü�ú ü�ú¼Ð ^�ç¢Ó��†Õ
Ö�ÿíÕ´ÔØ^�Õ�Ö²çxè

*
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¦2‡QP£dXE¢bXjU\nEXlªC]‡QPAp¬bXR6CFS[C]SUE-KgSUKQd(bHR]PXy

½-}vu4S[ILS[eQP"CF‡gP•oqELeQPijªEXl•C]‡QP(KQP™C_”nE-R8VcS[KwC]E ©€´‹Ã7Ò‹°}ª�%¬«™Â·Ã4¨-ª•p¬bXR6CF\b^t\]p¬bXTiP<\€_™}A¦2‡QP<\8P©p¬bXR8C]\

bXR]P‘okbHpQpžPie£C]E4jUEXd-SUT<bXj-pQR8ExTiP<\]\8P<\i}|úZE-Ngd-‡Qj[^DP<¡wN¬bXjLoqP<bXKQ\†CF‡¬bHC†CF‡gPnKQPiP<eQPie(pQR]ELT<Pi\]\]S[KQd

CFS[oqPZCFE©\]S[o•NQjšb¶CFPDb•KgPiC_”‘E-R]V±pQbXR8C2S[\>T<j[E-\]PDC]E•CF‡QPDC]SUo�PX˜xKQP<PieQP<e¤ltE-R2bXKgEXCF‡QPiR>KQP™C_”nE-R8V

p¬bXR6CŸ}

’x}Za�SUKgSUo�SU\]PZCF‡QPOPœµxTW‡¬bXKQd-PAEXl†\6^xKgTW‡QR]E-KgSU\Fb¶CFSUEXK�o�P<\8\FbXdXP<\vbXo�E-KQd"C]‡QPOjUEXd-SUT<bXjžpgR]ELT<P<\8\]Pi\<}
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EXCF‡(dXE¢bXjU\?bXR]P>\8SUd-KgS[à¬T<bXK¢C?ltE-R?\8pžPiP<eQNQp�SUK(egSU\8C]R]S[fQNgCFPie(\]S[o•NQjšb¶CFSUEXK
}²¦2‡QP>à¬R]\6C|E-KQPvbXS[oq\“bHC|b

d-ExELe"fQbXjšbXKgT<PnEHlQCF‡QPnoqELeQP<jLbXo�E-KQdZCF‡QPn\]SUo"NQjšbHC]E-R]\i}²¦2‡QSU\ªoqP<bXKQ\ªC]‡¬bHCªCF‡QP2ò²z•\“”vS[jUj¢pQR8ExTiP<P<e

SUKqC]SUo�PƒTijUE-\8P4CFE"PŸbXTW‡�EXC]‡QP<RnbXKQe�‡¬bŸIXPOb"\]oqbXj[j´C]SUo�PƒegSGFžP<R]PiKQT<PH}|¦2‡QSU\‘SU\nTiE-KQ\8SUeQPiR]P<e¤b£d-ExELe

TW‡¬bXRFbHTiCFPiR]S[\8CFS[T|EXlQbveQS[\8CFR8SUfQNxCFP<e£uD€•rAltEXR†f%EXC]‡•TiE-KQ\8P<R8IHbHC]S[IXP>bXKQe•E-pgC]SUo�SU\6CFSUTª\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K

^¼\]PiP"\8P<TiC]SUE-K§’x}Ú’-_™}v¦2‡QP•\8P<T<EXKQe§d-E¢bXj�C]R]SUPi\ZC]E±bXTW‡gSUPiIXP(bqj[E—”nPiR4\8^LKQTW‡gR]E-KQS[\FbHC]SUE-KcbXo�E-KQdqC]‡QP

jUE-d-S[TŸbXj•pQR8ExTiP<\]\8P<\i}

s

C�o�PŸbXKg\•CF‡¬bHC(C]‡QPi^¹TŸbXK¯E-p%P<RFb¶CFP�SUKgeQP<p%P<KQegP<K¢CFj·^¹ltE-R•j[E-KQd-PiR(pžPiR]SUELeQ\i˜

”v‡QSUTW‡�SUKQTiR]P<bX\]Pi\vC]‡QPA\]p%P<PieQNQp
˜´d¢bXS[KQP<e�ltR8E-o$eQS[\8CFR8SUfQNxCFP<e¤\8SUo•NQjUbHCFS[E-K
}

¦2‡gPnà¬R]\6C•\8C]P<p(S[K£CF‡gPneQPi\]SUdXK•EXl%b4TiE-oqp%E-KQPiK¢C“ltE-R²CFE-p%E-j[E-dX^Ap¬bXR6CFS·CFSUEXKQSUKQdvS[\†C]EDTW‡QELE-\]PnC]‡QP

NQKQS[C?EXl´CF‡QPvp¬bXR6CFS·CFSUEXKQSUKQdg}

s

C|SU\•bO\8C]R]NQT™CFNQR8P2CF‡¬bHC?R]P<oqbXS[KQ\•bX\|bD”v‡QE-j[P2bHl C]P<R?CF‡gP2p¬bXR8C]S[C]SUE-KQS[KQdQ}

¦2‡QP"S[KQ\8CFbXKQT<Pi\Í^tE-fLû8P<T™CF\€_ZEXl?C]‡QSU\Z\8C]R]NQT™CFNQR8P"T<bXK«f%P"bX\8\]S[d-KQP<e�CFEqeQSGFžP<R8P<K¢COò²z•\ZC]Ekp¬bHR8CFS·CFS[E-K

CF‡QP>KgPiC_”‘E-R]V´}•Ä�R8PŸbX\8E-K¬bXfQj[P>eQPiT<SU\8SUE-K"fw^"KQPiC_”‘E-R8V•p¬bXR6CFS[C]SUE-KgSUKQdZSU\†CFEOTW‡QELE-\]Pvb§¤s«�²•®›´‹©�<[¤s´·Ð}«

bX\4b�p¬bXR6CFS[C]SUE-KgSUKQd(NQKgS[CŸ}n¦2‡QSU\ZSU\ZfžPiTŸbXNg\]P•b�S[CZSU\ƒbqR8P<jUbHCFS·I-P<j·^�T<j[E-\]Piec\6^x\6CFPio�}ƒacbXK¢^�PiIXP<K¢CF\

‡¬bXpQp%P<K•S[KQ\]S[eQP±bcKgExeQPHy©P™µxTW‡¬bXKQdXP�EXlvp¬bXTWVHPiCF\�bXo�E-KQd�CF‡QPkKQPiC_”‘E-R]V¨jšbŸ^-PiR]\i˜•\]TW‡QPieQNQjUS[KQd§EXl

CFSUo�P<R8\<˜¢TW‡¬bHKQd-P<\nEXlÁC]‡QPƒ\6CWbHC]P<\‘EXl
CF‡gPƒKQP™C_”nEXR]V©jšbŸ^-PiR]\i}•BOK�CF‡QPZEXC]‡QP<R•‡¬bXKQeÁ˜xR8P<jšb¶CFS[IXP<j·^•ltPi”‘P<R

PiI-PiK¢CF\(‡¬bXpgpžPiK¹E-NgC]\]SUegPkbcKgPiC_”‘E-R]VÂKQELeQPX}�¦2‡QP<\8P�bXR8PkpQR8SUoqbXR8^§\8P<KQe bHKQe R8P<T<PiS[IXP±p¬bXTWVHPiCF\

CFE+&¶ltR8E-oºCF‡QP4KQPiC_”‘E-R]V´}nrxEQ˜xS[l�CF‡gPDKQELeQPDSU\•CF‡QPOpQbXR8C]S[CFS[E-KQS[KQdANQKQS[C<˜xC]‡QPDo�P<\]\]bXd-Pi\<˜QPœµgTW‡QbXKQd-Pie

bXoqEXKQd£C]‡QPOò²z•\2bXR]PZCF‡QP4R]P<jUbHCFS·I-Pij[^©RFbHR]P4TiE-o�p¬bXR]Pie±CFE"C]‡QP4P™I-PiKwC]\vSUKQ\8SUeQPZCF‡QPOò²z•\<}•¦2‡gP<R]POS[\

bXKQEXC]‡QP<RvR]P<bX\]EXK�CFE�TW‡QELE-\]PACF‡gP£KQP™C_”nEXR]V¤KQELeQP•bX\4b©p¬bXR6CFS·CFSUEXKQSUKQd"NQKQS[C<}

s

l“PŸbXTW‡cKQExegP•S[K�C]‡QP

KQPiC_”‘E-R]V�R8P<¡wNQS[R]P<\ƒbXK�bXo�E-NQK¢CvEXl?pgR]ELT<P<\8\]S[KQd�C]SUo�PDltE-R2S[C]\v\]SUo"NQjšbHC]SUE-KÁ˜LC]‡QP£j[E¢bXe�EXl“PŸbXTW‡cò²z

TŸbXKqfžPƒP<\8C]SUoqbHCFPieqf¢^©CF‡gP4\]NgoÅEHl�pQR]ELT<Pi\]\8SUKQd•CFSUo�P<\|EXl�bXjUj¬KQELeQPi\nSUK�S[C<}|rxEQ˜wCF‡gPƒp¬bHR8CFS·CFS[E-KQSUKgd

NQKQS[C%•_KQELeQP�Ž¤TiE-K¢CFR8SUfQNgC]P<\©CFE›f%EXCF‡¯d-E¢bXj[\(EXl4C]‡QP¤p¬bXR6CFS[C]SUE-KgSUKQdQ˜|bHKQe+C]‡QP<R8PiltE-R8P

s

TW‡QELE-\]P¤CFE

p¬bXR8C]S[C]SUE-KkC]‡QPAKQPiC_”‘E-R8V�E-K�C]‡QPAKQPiC_”‘E-R8V�KQExegP<\<}

¦2‡gP±KQP™µLC(\6CFPip¯S[K¨C]‡QP±eQPi\]SUdXK¹SU\•CFE«TW‡QELE-\8P�bco�PiCF‡gExeÂCFE«p¬bHR8CFS·CFS[E-KÂC]‡QP±KQP™C_”nEXR]V S[K¢CFE

d-R]E-NgpQ\“EXl´KgExeQPi\<}?BOKgP>SUeQP<bƒS[\ªCFE4\]pQj[S[C†CF‡QP‘KQPiC_”‘E-R]V£d-P<EXd-RFbXpg‡QSUT<bXjUj·^ONQ\]S[KQdD\8E-oqP‘d-P<EXoqP™CFR]S[TŸbXj

ltE-R]o�\<}†¦2‡QP<K©CF‡gP2d-R]E-Ngp(EXl%KQExegP<\?CF‡QbHC•jUS[PnS[K(PŸbXTW‡�bXR8PŸbDSU\?bX\]\8SUd-KQPie(CFEAbDjUEXd-SUT<bXjwpQR]ELT<Pi\]\•bXKQe

\]SUo"NQjšbHC]P<e«\8P<p¬bHRFbHC]P<j[^X}•¦2‡QS[\OoqP™CF‡QELe›SU\DP<bX\8^«C]E¤SUo�pQjUPioqPiKwCƒ”v‡QP<K›CF‡gP(d-P<E-o�PiC]R]S[TŸbXj†ltE-R]o�\

bXR]P•‡QE-o�E-d-PiKQP<E-Ng\<}

s

CƒSU\v\]‡gE³”‘P<e§EXK�à¬d-NgR]P•ÛQ}Ú’Hbg}>¦2‡QP•à¬d-NQR8P£\8‡QE—”v\ƒCF‡gP"bXR8PŸb�EXl•b©”vSUR]PijUPi\]\

KQPiC_”‘E-R]V´˜•”v‡QP<R8P�C]‡QP¤pžE-S[K¢CF\©bXR8P�KgExeQPi\<} –ZE³”‘PiIXP<Ri˜2\]NQTW‡+\]P<pQbXRFbHC]SUE-K o�SUd-‡¢C(KgEXC©T<E-Kg\]SUegP<R

CF‡QP�\8C]R]NQT™CFNQR8PkEXl‘CF‡QP�KQPiC_”‘E-R8V¨bHKQe ‡¬bŸIXP±b¤jUE—”º¡wN¬bXj[S[C_^-}q¦2‡QP�NQpQp%P<R•jUPil C•TiE-R]KQPiR£TiE-K¢CWbXS[KQ\

CFELEkoqbXK¢^�KgExeQPi\<˜�bHKQecCF‡gP•jUE—”‘P<R4j[Pil CZCFELEkltPi”A}

s

K«E-R]egP<R4C]EkT<EXKQ\]S[eQP<R4C]‡QP•\6CFR]NgTiCFNgR]P•EXl•C]‡QP

KQPiC_”‘E-R]VqE-KQPOo�SUd-‡¢C‘KQP<Pie�egSGFžP<R]PiK¢C>C_^LpžPi\2EXl†d-P<E-o�PiC]R]S[TŸbXj´ltE-R]o�\>bHKQe�EXl†eQSGFžP<R8P<K¢C2\8SUˆ<PH˜¬bX\>S·C

SU\?\8‡QE—”vKqE-K(à¬dXNQR]P2ÛQ}Ý’Hf
}“¦2‡QP<\8PZdXP<E-o�PiC]R]SUT<bXjxltEXR]o�\?T<E-Kg\]SUegP<R?CF‡gPZ\6CFR8NQTiC]NQR]PvEXl´CF‡gP2KQPiC_”‘E-R]V´˜

fQNgCZokbŸ^kSUKQTiR]PŸbH\]POCF‡QPATiE-oqpgjUP™µxS·C_^±EXl†CF‡QPA\8E-jUNgC]SUE-KÁ}

ÄƒKQEXC]‡QP<R©SUegPŸb«SU\•C]E›R]P<pgR]P<\8P<K¢C�CF‡QP�KQP™C_”nEXR]V bX\©b§d-R]bXpQ‡¯bXKQe CF‡QPiK p¬bXR8C]S[C]SUE-K¹S·C©NQ\]S[KQd

b�d-R]bXpQ‡¹p¬bHR8CFS·CFS[E-KQSUKgd¤bXjUd-EXR]S[C]‡Qo�}±¦2‡QSU\£oqP™CF‡QELe S[\"S[KwC]NQS[C]S[IXPX˜†fžPiTŸbXNQ\8P�bcKQP™C_”nEXR]VÂTŸbXK¹f%P

PŸbX\8SUj[^�R8P<pQR8P<\]PiK¢CFP<e¨bX\AbkdXRFbXpQ‡Á}•¦2‡gP•I-P<R6CFS[T<P<\OTiE-R]R8P<\8pžE-Kge›C]E±CF‡QP"KQPiC_”‘E-R]VcKQExegP<\AbXKQe«C]‡QP

P<eQd-Pi\¤T<E-R8R]P<\8pžEXKQe¥C]E•CF‡QP§j[SUKQVw\�bXo�E-KQd¹C]‡QP›KQELeQP<\i}°¦2‡QP§I-PiR8CFS[T<Pi\�oqbŸ^�‡¬bŸI-PÂb¹”‘P<SUdX‡wC<˜

R]P<pgR]P<\8P<K¢CFS[KQdcC]‡QPqpgR]ELT<P<\8\]S[KQdcCFS[oqPH˜�CF‡¬bHC"b�KgPiC_”‘E-R]V›KQELeQP�KQP<PieQ\"ltE-R•S[C]\•\8SUo•NgjšbHC]SUE-K
}�¦2‡QP

P<eQd-Pi\vokbŸ^�bHjU\]E©‡¬bŸIXP•”‘P<S[d-‡¢CF\<˜Q”v‡gSUTW‡�R]P<pgR]P<\8P<K¢CZCF‡QP•bXo�E-NQK¢CvEXlªT<E-o�o•NQKgSUTŸb¶CFSUEXKQ\nf%PiC_”‘P<PiK

C_”nE�KQP™C_”nEXR]V�KQExegP<\<}OrxEQ˜žC]‡QSU\ƒoqP™CF‡QELecTiE-KQ\8SUeQPiR]\4C]‡QP•\8C]R]NQT™CFNQR8P•EXl•C]‡QP"KQP™C_”nEXR]V´}OÄ�d-R]bXpQ‡
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a) Geometrical partition - simple forms b) Geometrical partition - complex forms c) Graph partition

h

SUd-NQR8POÛQ}Ý’xy|‚ƒP™C_”nE-R8V�p¬bXR6CFS[C]SUE-KgSUKQd£oqP™CF‡QELeQ\

p¬bXR8C]S[C]SUE-KQS[KQd•bXjUdXE-R]S·CF‡Qo°T<bXK�eQS·IxS[eQPvCF‡QPƒd-RFbXpg‡±SUK¢CFE"R]E-NQdX‡Qj[^©Pi¡LNQbXjÁp¬bHR8CF\nbXKQe�o�SUKQS[oqS[\]PnC]‡QP

\]NQo EXl•TiE-o�o•NQKQS[TŸbHC]SUE-KQ\nfžP™C_”nPiP<K§p¬bXR6CFS·CFSUEXKQ\<}>rxEqC]‡QSU\vo�PiCF‡gExe�T<E-K¢C]R]SUfgNgCFPi\ƒCFE�f%EXCF‡�d-E¢bXj[\

EXl2d-R]bXpQ‡ pQbXR8C]S[CFS[E-KQS[KQdQ˜�eQP™à¬KQP<e¹bXfžE—IXPX}

s

C•S[\£bHjU\]E�R]PijšbHC]S[I-Pij[^cPŸbX\6^¨C]E�S[oqpQj[P<o�P<K¢C•fžPiTŸbXNg\]P

CF‡QPZpQR]EXfQjUPio�EXlžd-RFbHpQ‡qpQbXR8C]S[CFS[E-KQS[KQd4S[\?”nPijUj¬VwKQE—”vKkS[K©C]‡QPvd-RFbHpQ‡�C]‡QP<EXR8^N‰ß’-Þx˜w’Há>ŠJ}“¦2‡QP<R8P4bXR8P

bXjU\8Ek\8C]NQeQS[P<\ƒC]‡¬bHC4SUK¢I-Pi\8CFS[d¢bHC]P£d-R]bXpQ‡«pQbXR8C]S[CFS[E-KQS[KQd©bXjUdXE-R]S·CF‡Qo�\>ltE-RZeQSU\6CFR]S[fQNgC]P<ec\8SUo•NgjšbHC]SUE-KQ\

‰Ý’-â�ŠJ}

rxEg˜“CF‡QPqTW‡QE-\8P<K oqP™CF‡QELe ltE-R•KQP™C_”nE-R8V p¬bHR8CFS·CFS[E-KQSUKgd�S[\•C]‡QPkltE-j[jUE—”vSUKgdQ}¤¦2‡QP±KQP™C_”nE-R8V¨S[\

CFRFbHKQ\8ltE-R8oqPie�C]Ekb©d-RFbHpQ‡
˜¬CF‡QPiK�C]‡QP£dXRFbXpQ‡�SU\vp¬bHR8CFS·CFS[E-KQP<e�bXKge�CF‡gP£p¬bHR8CFS·CFS[E-KQSUKgd•SU\voqbXpQp%P<e

CFE•CF‡gPDKQPiC_”‘E-R8V%}•€|bXTW‡¤p¬bXR6CFS·CFSUEXKqEXl�C]‡QPDd-R]bXpQ‡‘^tKQPiC_”‘E-R8V4_nS[\>bX\8\]S[d-KQP<e±C]E(b•\]Pip¬bXR]bHCFPDj[E-d-S[TŸbXj

pQR]ELT<Pi\]\<}

¦2‡QP‘CFRFbHKQ\8ltE-R8okb¶CFSUEXK•ltR8E-o KQPiC_”‘E-R]V•CFEDdXRFbXpQ‡"SUKQTijUNQeQPi\“d-PiKQP<R]bHCFS[E-K•EXl¬IXP<R6CFSUTiP<\•bHKQe(P<eQdXP<\

EXl
CF‡gPƒd-R]bXpQ‡�ltR]E-o�C]‡QP4KgPiC_”‘E-R]V(CFEXpžE-j[E-dX^X}“¦2‡QPvI-PiR8CFS[T<Pi\nEXl
C]‡QPZd-RFbXpg‡±bXR8PZC]‡QPƒKgExeQPi\‘S[K�C]‡QP

KQPiC_”‘E-R]V´}nrxSUKgT<PD”vSUR8P<j[P<\]\nKQPiC_”‘E-R]Vw\ZeQE(KQEXCv‡Qb—IXPAjUSUKgVL\i˜QbXKgEXCF‡QPiR>pQR8E-pžPiR8C_^kSU\>NQ\8P<e¤CFE(TiR]PŸb¶CFP

CF‡QPvP<egd-P<\|EXl%CF‡QPvd-R]bXpQ‡
}†ï­SUR8P<jUPi\]\•KQP™C_”nEXR]Vw\n‡¬bŸIXPƒbOfQR8E¢bXeQT<bX\8C•K¬b¶CFNQR8PX˜¢SJ} PX}?bDp¬bXTWVXP™CnEXK©C]‡QP

pQ‡¢^x\8SUT<bXj“jUb—^XP<RZSU\Z\]PiKwCƒCFEkbXjUj�CF‡gP£KQELeQPi\4SUKcbNÀ'«�¤4À�£¥¤}ÒÏ©¡¨-¤}Ò}«™}ZrxEQ˜´CF‡gP"\]PiKQ\]S[KQdkR]bXKQd-P£EXl“C]‡QP

KQExegP<\DS[\ƒNQ\8P<ecC]E±eQP™à¬KQP"j[E-d-S[TŸbXj�j[SUKQVw\ZSUK¤CF‡QP£KQPiC_”‘E-R]V�bXKQecP<eQd-Pi\DSUK�CF‡QP£d-RFbHpQ‡
}v¦2‡QSU\ZSUegPŸb

SU\4S[jUj[NQ\8C]RFbHC]P<e�E-Kcà¬d-NgR]P"Ûg}Ú’HTH}

s

C4\]‡QE—”v\Ab�d-RFbXpg‡cCF‡¬b¶CDR]PipQR]Pi\]PiKwC]\DCF‡QP•”vSUR8P<jUPi\]\ƒKQPiC_”‘E-R]V�E-K

à¬d-NQR8P<\ZÛQ}Ú’

a
bHKQe

b
}•¦†”‘EqIXP<R8C]SUTiP<\ƒbXR]PAT<EXKQKQP<T™CFPie«f¢^�bXK�PieQd-P•S[l†CF‡QPATiE-R]R8P<\]p%E-KQegSUKQd�KQELeQP<\

bXR]P•”vS[CF‡gSUK�bq\]PiKQ\]S[KQd±R]bXKQd-PH˜ÁbXKgecTŸbHK§b>FžP<TiC4PŸbXTW‡cEXCF‡QPiRƒS[K«b�\]SUo"NQjšbHC]SUE-KÁ}n¦2‡QP•PieQd-Pi\ƒCF‡QbHC

bXR]P�•~TiNgC¡ŽDf¢^�CF‡QPAp¬bXR6CFS·CFSUEXK�bXR]POoqbXR8VXP<e�f¢^�b(e¬bX\]‡gP<ecj[SUKQPH}

ü�ú ü�ú[ã ^�ç¢Ó��†Õ
Ö�ÿíÕ´Ô�÷žø²ÒªØ‹�²Ô¶Õ%Ò†Ù„þiågÓ³ÙtÕžÒ

Äƒl CFPiR•CF‡QP®KQP™C_”nEXR]V°CFEXpžE-j[E-dX^�SU\¹pgR]E-p%P<R8j[^°pQbXR8C]S[CFS[E-KQPie
˜±eQS‡FÁPiR]P<K¢C p¬bHR8CF\•EHl�C]‡QP®oqELeQPij

\]‡QE-NgjUe�f%P¤P™µxP<TiNgCFPie®SUK¯p¬bXR]bXjUj[P<j>bHKQe�\6^xKgTW‡QR]E-KgSU\]Pie
}®¦2‡QS[\�\8P<T™CFSUEXK�P™µxpQjUbXSUKg\©C]‡QP�KQP<Pie�EXl

\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K¹bHoqE-Kgd�pQbXR8C]\£EXl‘CF‡QP�o�ExeQPij|bXKQe¨oqEXC]S[IHbHC]P<\DCF‡gPqTW‡QEX\]P<K \8^LKQTW‡QR8E-KQSU\]bHCFS[E-K

oqP™CF‡QELe
}
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s

lž”‘P2CF‡QS[KQV£S[K(KQPiC_”‘E-R8V•CFP<R8oq\i˜¢\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K©bXo�E-KQdDC]‡QP

eQSGFžP<R8P<K¢Cvp¬bXR6CF\vEXl“b�KQP™C_”nEXR]V�SU\2KgP<P<egP<ecf%P<T<bXNQ\8PXy

½-}v¦2‡QP�T<EXoqo•NgKQSUT<bHCFS[E-K o�P<eQS[NQo{SU\•TiE-oqo�E-K
}§¦2‡gSU\(o�PŸbXKQ\•C]‡¬bHC•C]‡QP�o�P<eQS[NQo{bXT<TiP<\]\

bXo�E-KQd�KQP<S[d-‡wfžE-NgR]SUKgdcp¬bXR6CF\•EHl>CF‡QPkKQPiC_”‘E-R]VÂ‡¬bX\£CFE«f%Pk\6^xKgTW‡QR]E-KgSU\]Pie•CFE«d-NQbXRFbXK¢C]P<P

T<E-R8R]PiTiCZ\]S[o•NQjšb¶CFSUEXKkR]Pi\]NQj·CF\i}

’x}v¦2‡QP<R8P�S[\¨S[KwC]P<R~G_p¬bXR6CFS·CFSUEXK�T<E-o�o•NQKQS[TŸbHC]SUE-KÁ} ¦2‡QP+KQPiC_”‘E-R]V ”nbX\ S[KQS[C]SšbXj[j[^»b¥”v‡QEXjUP

bXKQeÀS·C�SU\c¡wNQS·CFP¨pžE-\8\]S[fQjUP›CF‡¬b¶C«b�\8E-NQR8T<P•bXKge�b+eQPi\8C]SUK¬bHC]SUE-K»KQELeQP EXl(bXKÀP™µxS[\8CFS[KQd

T<E-o�o•NQKgSUTŸb¶CFSUEXKÁƒ¬E—” bXR]P•KQE—”�S[K�eQS‡FÁPiR]PiKwCƒp¬bXR6CFS·CFSUEXKQ\<}nrxEQ˜´p¬bXTWVHPiC]\ObXo�E-KQd©eQSGFžP<R8P<K¢C

KQPiC_”‘E-R8V�p¬bXR8C]\vokbŸ^±f%PAP™µxTW‡¬bXKgd-P<e
}

Ä2TiCFNQbXjUj·^�C]‡QP•à¬R]\6C•bXR]dXNQoqPiK¢CASU\Ob±\8NQpžPiR]\8PiC£EXl|CF‡QP(\8P<T<EXKQe
}

s

K›EXCF‡gP<RD”‘E-R]eQ\i˜²S[l•CF‡gP©bXT<TiP<\]\

CFE«CF‡gP±oqPieQSUNgo;bXo�E-KQd�KQP<S[d-‡wfžEXNQR]S[KQd«p¬bXR6CF\(S[\"pQR8E-pžPiR]j·^ \6^xKgTW‡QR]E-KgSU\]Pie
˜|CF‡QP�PœµgTW‡QbXKQd-P¤EXl

p¬bXTWVXP™CF\ObHoqE-KgdqCF‡gP<o�”vSUj[j�fžP"bXjU\8EkT<EXR]R]PiTiC<˜žf%P<T<bXNQ\]P"S[CƒExTiT<NQR8\DbHC4bk‡QS[d-‡QP<RZKQP™C_”nE-R8V�jUbŸ^-P<Ri}

rxEQ˜-CF‡gP2\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K©EXl´CF‡QP2o�P<egSUNQo�bXT<TiP<\8\•S[\•KQP<TiP<\8\FbXR6^(ltE-R?T<EXR]R]PiTiC|\8SUo•NQjUbHCFS[E-K
}

s

l´C_”nE

p¬bXSUR8\|EXl�KQELeQP<\i˜xpgjšbXTiP<eq”vS·CF‡QS[KkbACFR]bXKQ\]o�SU\8\]S[E-K©RFbXKQdXPX˜wCFR8^(C]E"TiE-oqo"NQKQSUT<bHCFPv\8SUo•NQj·CWbXKgP<E-NQ\8j[^

b¨T<EXjUjUS[\]S[E-K•\]‡QEXNQjUe+ExTiT<NQRi}

s

l4CF‡QPi\]P�C_”‘E¹p¬bHSUR]\©”‘P<R]P«bX\]\8SUd-KQPie+C]E eQS‡FÁPiR]P<K¢Ckò²z|\kbXKQe�C]‡QP

oqPieQSUNQo¾bXT<TiP<\8\Z”nbX\vKQEXCZ\8^LKQTW‡gR]E-KQS[\]Pie�CF‡gP•TiE-jUj[SU\8SUE-Kk”‘E-NQj[e¤KQEXCZExTiT<NQRvbHKQe�C]‡QPA\]S[o•NQjšb¶CFSUEXK

”nE-NgjUe›fžP•”vR8E-KQdQ}©‚ZEXCFP•C]‡¬bHCA\6^xKgTW‡QR]E-KgSU\Fb¶CFSUEXKÂS[\OKQP<PieQP<eÂE-KQj·^«S·l•C]‡QP©p¬bXR6CFS[C]SUE-Kg\DbXR8P(T<jUEX\]P

CFEkP<bXTW‡«EXC]‡QP<RƒbXKQe�TŸbXK�T<E-o�o•NQKgSUTŸb¶CFPX}

s

l?C_”nEkp¬bXR8C]S[C]SUE-KQ\ZbXR8P•l¼bHRƒbŸ”nbŸ^«bXKgecTŸbHKcKQEXCƒ\]PiKQ\]P

bXKQe¤eQSU\6CFNQR8f�P<bXTW‡�EXCF‡QPiR2CF‡QP™^�TŸbXK�f%P•\8SUo•NgjšbHC]P<e�T<EXoqpQj[PiC]P<j[^qSUKgeQP<p%P<KQegP<K¢CŸ}

¦2‡gP•KgP<P<e£EXlL\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K•TŸbXKAf%P•oqEXR]P•pQR8P<T<S[\]Pij[^DPœµxpQjšbXS[KQP<eAf¢^DC]‡QP|NQ\]P|EXlx\]S[o•NQjšb¶CFSUEXK

CFP<R8oq\i˜wP<\]p%P<TiSšbXj[j[^•C]‡QPDb‹FÁPiTiC‘pQR]E-p%P<R6C_^-}
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KQExegP4b>FžP<T™CF\‘bXKkP™I-PiKwC>SUK©CF‡QPZ\]PiT<E-KQekE-KQPX}•ÄƒK±ò²z•b>FžP<T™CF\>bHKQEXCF‡gP<R‘ò†z†˜¢”v‡QP<K�b•KQELeQPƒS[K�C]‡QP

à¬R]\6CnE-KgPDb>FžP<T™CF\‘b£KQELeQPZSUKqC]‡QPZ\]P<TiE-KQe�E-KgPX}

]

NxC>b•KQExegPƒS[KkKQ\~G6’£b‹FÁPiTiCF\‘bXKQEHCF‡QPiR‘KQELeQPƒE-KQj[^
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˜
bHKQe§CF‡QP •

d
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h

bX\8C«€?CF‡QPiR]KQP™C›KQPiC_”‘E-R]V´}�¦2‡QS[\«o�PŸbXKQ\�CF‡¬bHC«ò²z|\�”nE-NgjUe

\]p%P<K¢C�oqE-R8P›R]PŸbHjDCFSUo�PcC]E+eQP™CFPiR]o�SUKQP›b \FbHltP§”vS[KQeQE—”A˜DCF‡¬bHK¥C]‡QP›jUP<KgdXCF‡­EXl"EXl£C]‡QP

\FbHltP¤”vSUKgeQE—”$S[C]\]Pij[lZSUK \]S[o•NQjUbHCFS[E-K CFS[oqPH}•¦2‡QP<R8PiltE-R8P�S·l4j[ExEXVHbH‡QPŸbXeg\(EXlƒC]‡QSU\©\8SUˆ<P�bXR8P
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okbHd-KQS[C]NQeQPi\ƒ\8jUE—”nPiRƒC]‡¬bXK«R8PŸbXj�CFS[oqPÏ^¼\8P<P£\]P<T™CFS[E-K¹½-}Ý’7_™}vÄƒKQEXCF‡gP<R4R8PŸbX\8E-KcltE-Rƒbq‡gSUd-‡QPiR

\]p%P<PieQNQp®EXlDbXK+EXpgCFS[oqS[\8CFS[T±o�PiCF‡gExe¯SU\(CF‡QbHCkS·C�okbŸ^•oqbXVXP�NQ\8P�EXlObÂfQS[d-d-PiR�pQbXR8C�EXl

p¬bXR]bXjUj[P<jUS[\]oÃSUK±C]‡QPAoqELeQPijJ}

h
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\]S[o•NQjšb¶CFP<e®KgPiC_”‘E-R]V­T<EXoqo•NgKQSUT<bHCFP«R8P<jUbHCFS·I-P<j·^�R]bXR]PH˜4TiE-oqpQbXR]Pie¥C]E¯TiE-o�o•NQKQS[TŸbHC]SUE-KQ\

”vS[C]‡QSUKÂCF‡QPi\]P�\]NgfQKQPiC_”‘E-R8VL\i}›¦2‡QP<K bXK E-pgCFS[oqS[\8C]SUT(o�PiCF‡gExe¹o�SUdX‡wC•oqbXVXPqNQ\]P�EHl>CF‡QS[\

p¬bXR]bXjUj[P<jUS[\]o bXKQe»\]SUo"NQjšbHC]P§SUKQegP<p%P<KQeQPiK¢Ccp¬bHR8CF\�EXl£CF‡QPÂKQPiC_”‘E-R8V¥S[K»pQbXRFbXj[jUPijJ}Å‚ƒEXC]P

CF‡¬b¶C"b�TiE-KQ\]PiR8IHbHC]S[I-P�\8^LKQTW‡gR]E-KQS[\FbHC]SUE-KÂbXj[d-E-R8S[CF‡go T<bXK¨KgEXCAokbHVXP©NQ\]P©EXl‘CF‡QS[\OVwSUKQe›EXl

p¬bXR]bXjUj[P<jUS[\]o�}

s

lnS[K¢CFP<R8KQPiC_”‘E-R8V«T<E-o�o•NQKgSUTŸb¶CFSUEXKQ\DbXR8P(o•NQTW‡›jUE—”‘P<RDC]‡¬bHCASUK¢C]RFbXKQP™C_”nEXR]V´˜

CF‡QPiK�b£\8pžPiP<eQNgp±SU\|CF‡QPiE-R]P™CFS[TŸbXj[j[^•p%E-\8\]SUfgjUPX}

]

NgC•CF‡QPƒP™µLCFR]bXTiC]SUE-K�EXl
C]‡QSU\•VwKQE—”vjUPieQd-PvltE-R

b•T<E-Kg\]P<R6IHbHCFS·I-PD\6^xKgTW‡QR]E-KgSU\Fb¶CFSUEXK±R]Pi¡LNgSUR]Pi\vb"eQPiP<p¤bXK¬bHj[^L\]S[\nE-K±egP<p%P<KQeQPiKQT<S[P<\vf%PiC_”‘P<P<K

PiIXP<K¢CF\Z”v‡QSUTW‡�SU\2‡¬bHR]eQj·^±p%E-\]\8SUfQj[POSUK�b(T<E-o�pQjUS[TŸbHC]P<e�o�ExegP<j
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pQNQR8pžE-\8P§”vSUR]PijUPi\]\±KQP™C_”nEXR]Vw\<}°¦2‡gPi^®NQ\8PÂb¹pQR]EXC]ExTiE-jƒltEXR±R]P<bXj·GJCFSUo�P¤T<E-o�o•NQKgSUTŸb¶CFSUEXK

”v‡QSUTW‡®Ng\]P<\�egPiCFPiR]o�SUKQS[\8C]SUT¤CFSUo�P�\]jUEHCF\kC]E•bXT<TiP<\8\±CF‡QP«o�P<egSUNQo ^¼\8P<P§\8P<TiC]SUE-K®’x}ÚÞ›ltE-R

eQPiCFbXSUj[\•_œ}�¦2‡gSU\"o�PŸbHKQ\•C]‡¬bHC"PiI-PiR8^¨KQELeQPk\8P<KQeQ\(pQbXTWVXP™CF\(bXKge•b>FžP<TiC]\"EXC]‡QP<R£KQELeQP<\•S[K

àgµxP<e«C]SUo�P•S[K¢CFP<R6IHbXjU\i}2¦2‡QP<\8P(SUK¢CFPiR8IHbXjU\ZbXR8P"S[K�C]‡QP"R]bXKQd-P£EXl
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s
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BDK
C]‡QP�EHCF‡QPiR¥‡QbXKQe
˜ÂCF‡QP¸E-pgC]SUo�SU\8C]SUT»oqP™CF‡QELe S[\®”nPijUj§VwKQE—”vK S[K
C]‡QP�bHR]PŸbÃEXl

eQSU\6CFR8SUfQNgC]P<e TiE-o�pQNgCWb¶CFSUEXK bXKQe \8SUo•NgjšbHC]SUE-K bX\Ãb IXP<R8^ T<E-o�pQjUPœµ oqP™CF‡QELe
}

s

C

R]Pi¡LNgSUR]Pi\•C]P<TW‡QKgSUTŸbHjUj[^›TiE-o�pQjUS[TŸbHC]P<e›E-p%P<RFb¶CFSUEXKQ\OltE-R£\6CWbHC]Pq\]bŸIxS[KQdQ˜ªR]E-j[jUf¬bXTWVw\i˜ªo�P<o�E-R8^

okbHK¬bXd-PioqPiKwC<˜²okbXS[K¢CWbXS[KQSUKQd�o"NQj[C]SUpQj[P•jUS[\8CF\AEXlnPiIXP<K¢CF\i˜•oqPi\]\FbHd-P<\"bXKQe¨bXK¢CFS·GíoqPi\]\]bXd-P<\i˜

fQN4FžP<R8SUKQd©EXl

s

&-B¸EXpžPiRFbHC]SUE-KQ\i}

¦2‡QP(T<EXoqpQNxCWbHC]SUE-K§bHKQe§P™µLCFR]bXTiC]SUE-K§EHl‘j[ExEXVHbH‡QPŸbXecSU\Do�E-R]P"\8CFR]bXSUdX‡wC8ltE-R8”nbXR8ecCF‡¬bHK›C]‡QP

SUo�pQjUPioqPiK¢CWbHC]SUE-K�EXl•bXjUj�CF‡gP<\]P"T<E-o�pžEXKQP<K¢CF\ƒEXl|bXKcE-pgCFS[oqS[\8C]SUTO\]S[o•NQjUbHCFE-Ri}2¦2‡QP<R8PiltE-R8P•b

T<E-Kg\]P<R6IHbHCFS·I-PAoqP™CF‡QELe�”vSUKQ\ZbXj[\]E(f¢^�CF‡gSU\2T<R8S[C]P<R]SUbg}

�
Ä²IXbHSUjšbHfQjUPDrxNQpQp%E-R8C

Ä4KQEHCF‡QPiR¥TiR]S·CFP<R8SUE-K S[K l¼bŸIXE-NQR¥EXl¹TiE-KQ\]PiR8IHbHC]S[I-P¸\8^LKQTW‡gR]E-KQS[\FbHC]SUE-K
SU\¥bXK bŸIHbXSUjUbXfQjUP

oqS[eQeQj[Pi”nbXR]P°ltE-R�TiE-KQ\8P<R8IHbHC]S[IXP \8SUo•NQjUbHCFS[E-KWO �/<��2(��7,��ž‰ Û•Š„} �`<��;(��7,���pQR8E³ILS[eQP<\

f¬bX\8SUTÂ\]P<R6ILSUT<Pi\cCFE+P™µxP<TiNgCFP eQSU\6CFR]S[fQNgC]P<eñ\8SUo•NgjšbHC]SUE-KQ\i}¾¦2‡QPi\]P¹S[KQT<j[NQeQPÂP™µxTW‡¬bXKgd-P¹EXl

oqPi\]\]bXd-P<\i˜�TŸbXj[T<NQjUbHCFS[E-KcEHln\]bHltP•”vSUKQegE³”v\b^td-S[IXP<K§CF‡gP(jUELE-V¶bX‡QPŸbHe«EXl|CF‡QP©o�ExegP<j¥_œ˜žC]SUo�P

E-R]egP<R]Pie•eQP<j[S[IXP<R8^¨EXlvo�P<\8\FbXd-Pi\"CFE�CF‡QP±\8SUo•NgjšbHC]SUE-KÂP™µxP<TiNgCFS·I-PH}ÂÄƒKQEXC]‡QP<R•\8P<R6IxS[T<P±S[\•b

pQNQfQj[SU\8‡QP<R€&H\]NQfg\]T<R8SUf%P<R2j[SUVXP4SUK¢CFPiR8l¼bXTiPDCFE©oqELeQS·l ^kbHKQe�R8P<TiP<S[IXPAoqELeQS[àQTŸbHC]SUE-KQ\‘EXl†\]‡¬bHR]P<e

E-fLû8PiTiCF\vS[K�b(p¬bHRFbXj[jUP<jµ&HeQS[\8CFR8SUfQNxCFP<eq\]S[o•NQjšb¶CFSUEXK
}
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�`<��A3��7,��©‡¬bX\•pQR8E³IXP<e�S[C]\•bXpQpQj[SUT<bXfQSUj[S[C_^OS[K(EXCF‡gP<R?pQR8E¶û8P<T™CF\i˜LS[KQT<j[NQeQS[KQdOz|uD‚Dr%}

s

C|SU\?NQ\8P<e

CF‡QPiR]PDC]EqbHTW‡QSUP™I-PAb•T<EXKQ\]PiR8IHbHCFS·I-PA\8^LKQTW‡gR]E-KQS[\FbHC]SUE-KÁ}|z•u4‚Dr±SU\2bHjU\]E©bHK�P™µgbXo�pQjUPDNg\]POEXl

�/<��;(��7,���S[K�KQ\6G~’x˜Q”v‡QS[TW‡�S[\vbXK�bXeQeQS·CFSUEXK¬bXjÁ\8NQpQp%E-R8CvltE-R>C]‡QSU\>C]‡QP<\8SU\2CWbH\]V´}

¦2‡QPkTiE-KQ\]PiR8IHbHC]S[I-PqoqP™CF‡QELe \]bHCFS[\8à¬Pi\•bXj[j•T<R8S[CFPiR]SUbg˜²\]P<PiK¹\]E�l¼bXR<˜ªfžP™C]C]P<RACF‡¬bXKÂCF‡QPqE-pgC]SUo�SU\8C]SUT

E-KQPX}|¦2‡QPiR]P™ltE-R]P

s

TW‡gExE-\8P"b(TiE-KQ\]PiR8IHbHC]S[I-P•\8^LKQTW‡gR]E-KQS[\FbHC]SUE-K¤o�PiC]‡QExe¤S[K¤C]‡QSU\>C]‡QP<\8SU\i}

ü�ú ü�ú[ó ^�ç¢Ó��†Õ
Ö�ÿíÕ´ÔØ^�çLþŸþ<åQë´çz���²Ø‹�²å¬Ò†ë´ç

¦2‡QP‘jUbX\8C²fgjUELTWV4EXlLCF‡QP|E—I-PiRFbXj[j¢\8^L\8C]P<o eQPi\]SUdXK
˜³KQEXC²^-P™CªegP<\]TiR]S[fžPie"SU\
C]‡QP±•8a�Pi\]\]bXd-P‘€?µxTW‡¬bHKQd-P�ŽF}

¦2‡QP±CWbX\8V¨EHl2CF‡QS[\•T<E-o�p%E-KQP<K¢C"SU\£C]E«eQPijUS[IXP<R•o�P<\8\FbXdXP<\(bXo�E-KQd�CF‡QP�ò²z•\<}›úvP<o�P<o"fžPiR£CF‡QbHC

jUE-d-S[TŸbXj²pQR8ExTiP<\8\]P<\ATiE-R]R8P<\]p%E-KQe§C]E�pQ‡¢^x\8SUT<bXj?pQR8ExTiP<\]\8P<\ASUK�CF‡QP•R8PŸbXj“KQPiC_”‘E-R]V´˜²bXKge›b±pQ‡¢^x\8SUT<bXj

pQR]ELT<Pi\]\¤SUK�C]‡QP§T<E-K¢C]P™µLC�EXlACF‡QS[\kCF‡QPi\]S[\�SU\�b•\]NgfQKQPiC_”‘E-R8V%}ÅrLEQ˜4bHK­ò†zÅ\]PiKQeQ\�b¹oqPi\]\]bXd-P

CFE�bHKQEXCF‡gP<R�ò†z†˜2”v‡QP<K�b¯\]NQfgKQPiC_”‘E-R]V¥\]PiKQeQ\§b p¬bXTWVHPiC«C]E�bHKQEXCF‡gP<R�\]NQfQKgPiC_”‘E-R]V´} Yƒ\]S[KQd

\]SUo"NQjšbHC]SUE-K�CFPiR]o�\<˜¬bXK¤ò²z \]PiKQeQ\Zb(oqPi\]\FbHd-P4CFE©bHKQEXCF‡gP<Rvò²z ”v‡gP<K�bXK�PiIXP<K¢CZSUK±CF‡gPDà¬R]\6CZò†z

b>FÁPiTiC]\DPiIXP<K¢CF\OS[K�CF‡gP"EXC]‡QP<RƒE-KQPX}4ò²z|\4P™µxTW‡¬bXKQdXP•oqPi\]\]bXd-P<\DbXjU\8EqCFEqR]P<bXjUS[\]PACF‡QP£eQSU\6CFR]S[fQNgC]P<e

\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K�bXjUdXE-R]S·CF‡Qo�}�¦2‡QP<\8Pƒo�P<\8\FbXdXP<\•T<EXKwCFbXSUK(NgpQpžPiR•fžEXNQKQeQ\•EXl%\]bHltP>”vSUKQegE³”v\i˜LbXKQe

EXCF‡QPiRv\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K�SUKgltE-R8okb¶CFSUEXK
}

¦2‡QPÂT<EXoqp%E-KQPiKwCÁ•6a�P<\8\FbXd-PÂ€“µxTW‡¬bXKQdXP�Ž¨‡¬bX\�CFE¯eQP™à¬KQP¨b1¤s´‹²•£ &Pô™¨-²•£†´‹¤�ÎÏ«�²Ô°2´·Ð­bXKQe»b

ô•´‹ÎÍÎÍÃ/¤2£†ô™¨-²•£†´‹¤¬¦A©€´‹²~´'ô•´‹ª ˜†NQ\]Pie•SUK›CF‡QPqeQSU\6CFR8SUfQNgC]P<e¨\]SUo"NQjšbHC]SUE-K§\6^L\8CFPio�}¤¦2‡QPkKQEXCFS·à¬TŸb¶CFSUEXK

oqP™CF‡QELe eQPià¬KgP<\�‡QE—”�b«R]PiT<PiS[I-PiRkò²z¸‡¬bXKQeQj[P<\(S[KQT<E-o�SUKgd«oqPi\]\]bXd-P<\i}•¦2‡QP¤T<E-o�o•NQKgSUTŸb¶CFSUEXK

pQR]EXC]ExTiE-j•SU\•b�CFRFbHKQ\]p%E-R8C"pQR]EHCFELT<E-j„˜ªCF‡QbHC•S[\"NQ\8P<e¹CFEcP™µxTW‡¬bXKQdXP�oqPi\]\FbHd-P<\(bHoqE-Kgd�CF‡gP�ò²z|\i}

‚ƒP™µLC<˜

s

eQSU\8T<NQ\8\•C]‡QP©TW‡QE-SUTiP©EXl>b�KQEHCFS[àQTŸbHC]SUE-K§o�PiC]‡QExeÂbXKge b�T<EXoqo•NgKQSUT<bHCFS[E-K§pQR]EHCFELT<E-j?S[K

CF‡QS[\vC]‡QP<\8SU\i}

á�Õ¬Ó³Ù �?Ø-ågÓ—Ù¼Õ%Ò ^�ç¢Ó��²Õ�Ö

MOP<KQPiRFbXj[j[^Â\]p%PŸbXVwS[KQdQ˜?CF‡gP<R]P¤bHR]PkC_”‘E›oqP™CF‡QELeQ\"ltE-R"KQEXCFS·à¬TŸb¶CFSUEXK

SUK©T<E-o�o•NQKgSUTŸb¶CFSUEXK•\8^L\8C]P<o�\<yS¨‹À5%‹¤sô•°}©€´‹¤s´‹Ã+ÀƒbHKQeÁÀ5%>¤sô•°}©€´‹¤s´‹Ã•À™}“Ä4\6^LKQTW‡QR]EXKQE-NQ\‘KQEXCFS·à¬TŸb¶CFSUEXK

ExTiT<NQR8\‘”v‡QPiKkCF‡QPƒ\]PiKQeQP<R‘KQEXC]S[à¬Pi\•C]‡QP4R8P<T<PiS[IXP<R<˜L”v‡QSUj[P2CF‡QPZR]PiT<P<S·I-PiRnSU\•eQE-S[KQd•\]E-o�PƒNgKQR]PijšbHC]P<e

E-pžPiRFbHC]SUE-Kg\<}“¦2‡gSU\•oqP™CF‡QELe©SU\•PiIXP<K¢C>fQbX\]Pie±bXKQe�SU\•S[oqpgjUP<o�P<K¢C]P<e©SUK©T<EXoqpQNxCFP<R|\6^x\6CFPioq\•NQ\]S[KQd

SUK¢CFPiR]R]NgpgCF\i}n¦2‡QP£bX\8^LKQTW‡gR]E-KQEXNQ\4K¬b¶CFNQR8P•TiE-o�P<\2ltR]E-o CF‡QPOl¼bXT™CZC]‡¬bHCvCF‡gP£R8P<T<PiS[IXP<RZfžPiT<E-o�P<\Zb

oqPi\]\FbHd-P2bX\?\8ExEXK©bX\“S·C•bXR8R]S[IXP<\i˜¢bXKQe(S[K(b4o�E-oqPiK¢Cª”v‡QPiK©S[C?egExPi\?KQEXC“P™µxpžPiTiC|S·CŸ}“rL^LKQTW‡QR]EXKQE-NQ\

KQEXCFS·à¬TŸb¶CFSUEXK�SU\±\6^LKQTW‡QR]EXKQSU\8P<e­”vS[CF‡�C]‡QP§E-p%P<R]bHCFS[E-KQ\kEHl•C]‡QP§R]PiT<PiS[I-PiR<}�–ƒP<R8PX˜ZCF‡QP§R8P<T<PiS[IXP<R

fžPiT<E-o�P<\ƒb�o�P<\8\FbXdXP£E-Kgj[^±”v‡QPiKcS·CvR]P<¡wNQPi\8C]\v^¼p%E-jUj[\•_•C]Eqf%P•KQEXCFS·à¬P<e�bXf%E-NgCZS·CŸ}nrL^LKQTW‡QR]EXKQE-NQ\

KQEXCFS·à¬TŸb¶CFSUEXK�T<bXK�fžPvR]P<bXjUS[\]Pie�S[K©eQSGFžP<R8P<K¢C|”>bŸ^L\<}‘BDKQPvEXl%CF‡QPioºSU\?CFE•TW‡QPiTWV©ltEXR•KQPi”®o�P<\8\FbXdXP<\

^¼p%E-jUjµ_•p%P<R]S[ExegSUTŸbHjUj[^X}c¦2‡QP�bXj·CFPiR]K¬bHC]S[IXPkSU\£CFE§p%E-jUj|ltE-R•KQP™”$o�P<\8\FbXd-Pi\(oqEXR]PkltR8P<¡wNQP<K¢C]j[^-˜|S„}ßPH}

E-KQT<P(p%P<R4PiI-PiK¢CApQR]ELT<Pi\]\]S[KQd�jUELE-p
˜žE-RƒILSUbkfQNQ\6^c”nbXS[C]SUKQdQ}4¦“bXfgjUP"Ûg}Ú’kj[SU\8C]\ƒC]‡QP<\8P(KQEXCFS·à¬TŸb¶CFSUEXK

oqP™CF‡QELeQ\£C]E-d-P™CF‡QPiR•”vS·CF‡ \8E-o�PqTiR]S[C]P<R8Sšbg˜²CF‡¬b¶C"eQP™CFPiR]o�SUKQP�o"^›TW‡QE-S[T<PH}�Äƒd¢bXSUK›CF‡gPk\]S[d-K‘•ÙaçŽ

oqP<bXKQ\?CF‡QbHC|bDo�PiCF‡gExe(\]bHCFS[\8à¬Pi\|bDT<R]S·CFPiR]Sšbx˜-bXKQe•C]‡QP2\]S[d-K •

d

Ž‘oqP<bXKQ\?CF‡QbHC•S[C“eQELP<\•KQEXC?\FbHC]SU\8l ^

S[CŸ}¹‚ƒP™µLC<˜

s

eQSU\8T<NQ\8\�C]‡QP�p¬bXR6CFSUTiNQjšbHR•T<R8S[CFPiR]SUb§bXKQe oqEHCFS[IHbHC]PqC]‡QP¤TW‡QE-SUTiP�ltE-R©b§KQEXCFS·à¬TŸb¶CFSUEXK

oqP™CF‡QELe¤SUK�CF‡QS[\>CF‡QPi\]S[\<}
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PŸbHC]NQR]P!�©a�P™CF‡QELe Ä4\8^LKQTW‡gR]E-KQEXNQ\ rL^LKQTW‡QR]EXKQE-NQ\

pžPiR]S[ExeQS[TŸbXj ltR8P<¡wNQPiKwCƒp%E-jUj[SUKQd

ò�E—”Àjšb¶CFP<KgTi^ a

d

a

s

o�pQjUPioqPiKwCFbHCFS[E-K¤bXKQe

s

K¢CFPid-RFb¶CFSUEXK

d

a a

Ä²IXbHSUjšbHfQjUPƒ\]NQpQp%E-R6C

d

a a

¦“bXfgjUPOÛQ}Ý’xy•rL^LKQTW‡QR8E-KQE-Ng\ƒIL\<}•bX\6^xKgTW‡QR]E-KgE-NQ\ZKQEXCFS·à¬TŸb¶CFSUEXK�oqP™CF‡QELeQ\

�
ò�E—”�ò²bHCFPiKQTi^

¦2‡QSU\vTiR]S[C]P<R8Sšb(\]‡QE—”v\Z”v‡QPiC]‡QP<RZCF‡QP•KQEXC]S[à¬T<bHCFS[E-K�oqP™CF‡QELe�eQP<j[S[I-PiR]\ZoqPi\]\]bXd-P<\ZSUKg\8CWbHKwC]j[^X˜

E-R©bXeQeg\kbXK+bXeQegS[CFS[E-K¬bXj‘eQP<jUbŸ^¹CFE§CF‡gP�KQP™C_”nEXR]V¹CFR]bXKQ\8oqS[\]\]S[E-K•CFS[oqPH}•¦2‡QP�j[E—”nPiR©C]‡QP

jšbHC]P<KQT™^ ltR]E-o C]‡QP�KQEXC]S[à¬T<bHCFS[E-K¸oqP™CF‡QELe
˜©CF‡QP+fžP™C]CFPiR<˜qfžPiTŸbXNQ\8P®oqPi\]\]bXd-P<\ T<E-K¢CWbHSUK

SUKgltEXR]oqbHCFS[E-K�bXf%E-NgCƒEXCF‡gP<RZ\]SUo"NQjšbHC]E-R]\i}n¦2‡QS[\ƒS[KgltE-R8okbHC]SUE-K�oqbŸ^¤fžP•NQ\8PiltNQj²CFEqSUKQTiR]PŸbH\]P

CF‡QPAp¬bHRFbXj[jUP<j[SU\8oÃbXKQe¤CF‡QPA\]p%P<PieQNQp�ltR]E-o¾b©egSU\8C]R]S[fQNgCFPie¤\]SUo"NQjšbHC]SUE-KÁ}

Ä4\6^xKgTW‡QR]E-KgE-NQ\nKgEXCFS·à¬TŸbHC]SUE-K(‡QbX\•b•j[E³”+jšb¶CFP<KgTi^-˜wf%P<T<bXNQ\]PZS[C|egP<jUS·I-PiR]\|oqPi\]\]bXd-P<\‘bX\|\]ELE-K

bX\OCF‡QP™^ÂbXR]R8S[IXPX}krL^LKQTW‡QR]EXKQE-NQ\£KQEXCFS·à¬TŸb¶CFSUEXK§‡¬bX\£bXjU\8E�b¤jUE—”�jšbHC]P<KQT™^-˜²fQNgC£E-KQj·^«SUKÂS[C]\

•~fQNg\8^±”nbXS[C]SUKQd‹Ž4IHbXR8SšbXK¢CŸ˜gfžPiTŸbXNQ\8P"EXl†CF‡gPAltR8P<¡wNQPiKwC4pžEXjUjUS[KQdQ}“zªP<R8SUELeQSUT<bXj
p%E-jUj[SUKQd"oqS[d-‡¢C

eQP<jUbŸ^¹CF‡QP�eQP<j[S[IXP<R8^ EHlDo�P<\]\]bXd-Pi\qNQK¢C]SUj2CF‡QP�KQPœµxCkpžEXjUjJ˜•bXKge+CF‡gP<R]P™ltE-R]P�‡¬bX\qb¨‡gSUd-‡QPiR

jšbHC]P<KQT™^-}

�
s

o�pQjUPioqPiKwCFbHCFS[E-K�bXKge

s

K¢CFPid-RFb¶CFSUEXK

rL^LKQTW‡QR8E-KQE-NQ\¤KQEHCFS[àQTŸbHC]SUE-K+oqP™CF‡QELeQ\�bXR8P§PŸbX\8SUPiRkCFE•S[oqpQj[P<o�P<K¢C�CF‡¬bXK­bH\8^LKQTW‡QR8E-KQE-NQ\

E-KQPi\<};¦2‡gSU\§SU\§f%P<T<bXNQ\8P+bH\8^LKQTW‡QR8E-KQE-NQ\›o�PiC]‡QExeg\§SUK¢CFR8ExeQNgT<P¹R]bXT<S[KQd®T<E-KgeQS[C]SUE-KQ\cSUK

oqPioqEXR8^¨bXT<TiP<\8\<} Ä2TiT<Pi\]\©CFE«TiE-oqo�E-K¹o�P<o�E-R6^¨EXfLû8P<T™CF\©eQNQR8SUKQdcC]‡QP�E-p%P<R]bHCFS[E-K¹EXlZb

pQR]ELT<Pi\]\ZbXKQe�eQNQR8SUKQd�b(o�P<\]\]bXd-PA‡¬bXKgeQjUPiR2KQP<Pie�CFE©f%PA\8^LKQTW‡QR8E-KQSU\8P<e
}

¦2‡QP>KQP™C_”nEXR]V•\8SUo•NQjUbHCFEXRªKQ\~G6’ƒS[\•bD\]Pi¡wNQP<K¢CFSUbXjQ\6^xKgTW‡QR]E-KgE-NQ\|\8^L\8C]P<o�}?¦2‡QPiR]PiltEXR]P2S[C“eQELP<\

KQEXC£pQR]E—ILSUegPko�PiCF‡gExeQ\ACFEcbŸI-E-S[e¹RFbXTiSUKQd�T<EXKQeQS[C]SUE-Kg\£S[K T<EXKQT<NQR8R]PiKwC•e¬bHCWb�bXT<TiP<\8\<}§rLEQ˜

S[CnSU\nP<bX\]S[P<RnC]E(SUK¢CFPid-RFb¶CFPOb•\6^xKgTW‡QR]E-KgE-NQ\vKQEXC]S[à¬T<bHCFS[E-Kko�PiC]‡QExe±C]‡¬bXK¤bXK¤bH\8^LKQTW‡QR8E-KQE-NQ\
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fžPid-SUK�”vS[CF‡Á}

h

E-RvCF‡QPi\]P•R8PŸbX\8E-KQ\

s

TW‡gExE-\8P"CF‡gP"T<EXoqo•NgKQSUT<bHCFS[E-K�pgR]EXC]ExTiE-j²¦Zm>z­ltE-RƒoqPi\]\]bXd-P

P™µxTW‡¬bXKQdXP£S[K¤C]‡QSU\>C]‡QP<\8SU\i}
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Óçi†á ÖCqH{}|�æ
n KÈ,�qH½#$bÝ q�Ú�Ì~|jâž½ðo4q-, æ�|jäyã�Ì~½ðo/|jl
n

¦2‡QSU\?\8P<T™CFSUEXK(eQP<\8T<R]S[fžPi\•bXK(S[eQPŸbƒltEXR?b4eQPi\]S[d-K(EXl%b4eQS[\8C]R]SUfgNgCFPie•\]S[o•NQjšb¶CFSUEXK
}

s

C“à¬R8\8C•o�EXCFS·IHbHCFPi\

CF‡QP2KQPiP<e(ltE-R“C]‡QP2SUegPŸbg˜XC]‡QP<K(PœµxpQjšbXS[KQ\“C]‡QP2SUeQP<bDS[C]\]P<j·l~˜-bXKge•à¬K¬bXj[j[^£bXK¬bXj·^L\]P<\•S·CF\?TiE-K¢CFR8SUfQNgC]SUE-Kg\

CFE©CF‡QPOCF‡gP<\]S[\<}

^ Õ¬Ó³Ù¥�QåxÓ³Ù¼Õ%Ò

acbXK¬bXdXP<o�P<K¢C“EHlQeQS[\8CFR8SUfQNxCFP<e•\]S[o•NQjUbHCFS[E-KO‡¬bX\ªbƒfQS[dvSUK4ƒ¬NgP<KQTiP‘CFEZS[C]\²\]p%P<P<egNQp
}

s

C"S[KQT<j[NQeQP<\ACFS[oqP(\6^LKQTW‡QR]EXKQSU\]bHCFS[E-K bHKQe PœµgTW‡QbXKQd-PqEXl>o�P<\8\FbXd-Pi\•bXo�E-KQd�C]‡QPq\8SUo•NgjšbHC]E-R]\i}

s

l

CF‡QPOCFS[oqPƒ\]p%P<K¢CvSUK�oqbXK¬bHd-P<o�P<K¢C>”‘E-R]VkSU\nC]ExE•fgSUdQ˜LCF‡QPOP�‚qTiSUPiKQTi^�EHl“eQS[\8C]R]SUfgNgCFPie�\]SUo"NQjšbHC]SUE-K

TŸbXK eQPiT<R]P<bX\]PH˜nbHKQe¹CF‡QP�\8pžPiP<eQNgp+T<bXK•fžPkPiI-PiK+KgP<d¢bHC]S[IXPX}Â¦2‡QSU\•o�EXC]S[IHbHCFPi\"o�PqC]E«à¬KQe¯bXK

SUeQP<bg˜QE-Rvo�PiCF‡gExe�CFE©eQPiT<R8PŸbX\8P£oqbXK¬bXdXP<o�P<K¢C2”nEXR]V±eQNgR]SUKgd�egSU\8C]R]S[fQNgCFPie¤\]SUo"NQjšbHC]SUE-KÁ}

Ñ<Ö²çwå

ò�PiC]\>jUELE-V©bHC‘CF‡QPDpQbXR8C]S[CFS[E-KQPiekd-R]bXpQ‡±EXl²EXKQP4”vSUR8P<j[P<\]\nKQPiC_”‘E-R]V ^¼\8P<PDà¬d-NgR]PDÛQ}ßÜ•_œ}?¦2‡QP

d-RFbXpg‡¯R8P<pQR8P<\8P<K¢CF\©”vSUR8P<jUPi\]\•KgExeQPi\)^tCF‡gP±I-P<R6CFS[T<P<\€_™˜‘bXKQe•eQPipžPiKQeQPiKQT<S[P<\�fžP™C_”nPiP<K CF‡QPio ^tC]‡QP

P<eQd-Pi\•_œ}ÀÄ2eQeQS·CFSUEXK¬bXjUj·^-˜|CF‡QPcT<jUEX\]P<e�R]P<dXSUE-KQ\qbXR8E-NQKQe�P<bXTW‡®p¬bXR6CFS·CFSUEXK+\8‡QE—”
C]‡QP�C]EXCWbHj•û8E-S[K¢C

\]P<Kg\]SUKgd«RFbXKgd-PqEHlvbXjUj|KQELeQPi\"SUK›CF‡gPkp¬bXR6CFS·CFSUEXK
}k¦2‡QS[\"R]bXKQd-P�eQPiC]P<R8oqS[KQP<\"bXjUj•EXC]‡QP<R•KQP™C_”nE-R8V

KQExegP<\<˜?C]‡¬bHC"TŸbXK b>FžP<T™C•KQELeQPi\•SUK C]‡QPkpQbXR8C]S[CFS[E-K
}

h

E-R£S[KQ\8CFbXKQTiPX˜•KQELeQP

C
jUS[P<\£SUK¨C]‡QP•û8E-S[K¢C

\]P<Kg\]SUKgd¹RFbXKgd-PcEXl4p¬bXR6CFS[C]SUE-K¥½-˜2bHKQe�T<bXK®b>FžP<T™CqC]‡QPcKQELeQPi\

A
bHKQe

B
}

s

K+CF‡QP�\FbXo�P�”nbŸ^

KQExegP<\

A
bXKQe

B
jUS[PDSUK±C]‡QPA\]P<Kg\]SUKgd�R]bXKQd-POEHl“p¬bHR8CFS·CFS[E-K¤’x˜¬bHKQe¤TŸbXK�b>FžP<TiCvKgExeQP

C
}

h

E-RnCF‡gSU\

R]PŸbH\]E-K
˜x\]S[o•NQjšb¶CFE-Rv½4‡QbX\‘C]E"f%PDbŸ”>bHR]PDEXl
KQExegP

C
˜gbXKge±SUKgltEXR]o°\8SUo•NQjUbHCFEXRn’APŸbXTW‡qCFSUo�Pv”v‡QP<K

KQExegP

A
EXR

B
\]P<Kge›bkp¬bXTWVHPiCOS[K�CF‡gP"KQP™C_”nE-R8V´}4Ä4j[\]EQ˜´”v‡QPiK§KQExegP

C
\]PiKQeQ\AbqpQbXTWVXP™COSUK�CF‡QP

KQPiC_”‘E-R]V´˜¬\8SUo•NQjUbHCFEXRZ½ƒ\]‡QEXNQjUe±‡Qb—IXPO\]E-o�P4S[KgltE-R8okbHC]SUE-K�bXf%E-NgC‘KQELeQP

C
SUKkE-R]eQPiR‘C]E•T<E-o�pQNgC]P

CF‡QPAP•FžP<T™CF\2ltR]EXoÅC]‡QSU\>C]RFbXKQ\8oqS[\]\8SUE-K±EXK¤C]‡QPOKQELeQP<\

A
bXKge

B
}•¦2‡QSU\2R8P<¡wNQS[R]P<\>C]‡¬bHCv\8SUo•NQjUbHCFEXR

½(‡¬bX\D\8E-oqP£R]PipQR]Pi\]P<K¢CFbHCFS[E-K§EXl|KQELeQP

C
˜Á”v‡QS[TW‡›bXjUj[E³”v\ZS[CƒCFE±TiE-o�pQNgCFP£S[C]\DSUK4ƒQNQP<KQTiP•E-KcC]‡QP

jUELTŸbXj†\]S[o•NQjšb¶CFSUEXK
}D¦2‡QS[\DR]PipQR]Pi\]P<K¢CFbHCFS[E-K›‡¬bX\4C]E�fžP(R8P<d-NQjUbXR]j·^¤NQp%e¬bHCFPie§”vS[CF‡«C]‡QP"C]R]NQP(TiE-p¢^

EXl?KQELeQP

C
bHCv\8SUo•NgjšbHC]E-R2’x˜¬S[K�E-R]egP<R2CFE�bXTW‡QS[PiIXP"b(T<EXR]R]PiTiCZ\]S[o•NQjUbHCFS[E-K
}

‚ZE³”A˜¢j[PiC“\]SUo"NQjšbHC]E-R•½vbXjU\8EDokbHSUK¢CWbXS[K•bƒltNgjUjgS[KQ\8CFbXKQTiP>EXl´KQELeQP

C
˜X”v‡QSUTW‡©S[\?bDT<EXpw^"EXl%KQELeQP

C
S[K�\8SUo•NQjUbHCFEXRZ’x˜ÁbHKQecf%P<‡¬bŸIXP<\DS[K�CF‡gP£\]bXoqP•”>bŸ^�SUK�fžEHCF‡c\8SUo•NgjšbHC]E-R]\i}n¦2‡QPiK
˜ž”v‡QPiK§KQELeQP

C
\]P<KgeQ\Zb©pQbXTWVXP™CŸ˜´\]S[o•NQjšb¶CFE-R>’(KgE�j[E-KQd-PiR>KQPiP<eQ\vCFE©SUKxltE-R]oÅ\]S[o•NQjšb¶CFE-Rƒ½£bHfžE-NxC2S[C<˜QfžPiTŸbXNg\]P

\]SUo"NQjšbHC]E-RZ½O‡¬bX\2bXj[\]E•P™I-E-j·I-Pie¤C]E•CF‡QS[\‘C]RFbXKQ\8oqS[\]\8SUE-KkILSUb•b•jUELTŸbXj´TiE-oqpgNgCWbHC]SUE-KÁ}

s

K�CF‡QP4\FbXo�P

”>bŸ^-˜ª\]S[o•NQjšb¶CFE-RA’¤TŸbXKÂoqbXSUK¢CWbHSUK§SUKg\8CWbHKQT<Pi\£EXl‘CF‡QP�KQELeQP<\

A
bXKQe

B
}±rxEQ˜²”v‡QP<KÂCF‡QP™^¨\8P<KQe

p¬bXTWVXP™CF\©bXKge¹b>FžP<T™C"KQELeQPi\"SUKÂp¬bXR6CFS·CFSUEXK ’L˜“\]S[o•NQjUbHCFE-R•’Ï•~VwKQE—”v\jŽkbXf%E-NgCAC]‡QSU\ACFR]bXKQ\]o�SU\8\]S[E-K

bXKQe�KQP<PiecKQEXC2C]E©fžPASUKxltE-R]o�P<e
}

rxEg˜ÁCF‡QP"SUeQP<b±SU\ƒC]Ez©€«—¦AªÆ£†ô™¨-²~«"CF‡QP(\8SUo•NQjUbHCFS[E-K�EXl�ò�´‹©™Ð}«�© ¤s´·Ð}«•À©SUK«bXjUj†\]S[o•NQjšb¶CFE-R8\<˜´”v‡QSUTW‡

CF‡QP™^¨T<bXK¹b‹FÁPiTiCŸ}�¦2‡gPqR8P<pQj[SUTŸb¶CFSUEXKÂ‡QbX\•C]E�oqbXS[KwCFbXSUKÂbXKÂSUKg\8CWbHKQT<P�EXlvb¤fžEXR]eQPiR£KQELeQP�SUK¨bXjUj

CF‡QPi\]P§\]S[o•NQjUbHCFE-R8\<}À¦2‡gSU\±S[KQ\8CFbXKQT<Pc‡¬bX\kC]E¹fžP�CF‡QP�À·¨-ÎÏ«™˜ZbXKge�‡¬bŸI-P«C]‡QP�À·¨-ÎÏ« ò�«•°4¨-Ñ'£†´‹Ã/©

SUK bXj[j‘\8SUo•NQjUbHCFEXR]\•SUK¹E-R8eQP<R•C]E§bXTW‡QS[PiIXP�b�T<E-R8R]P<T™C©\]S[o•NQjšb¶CFSUEXK
}

s

K•CF‡gSU\£”nbŸ^¹CF‡gP�bXTiC]S[ILS[C]SUPi\

CF‡¬bHCZf%E-R]egP<RvKQELeQP<\ZSUKQS·CFSUbHCFP§^¼PX} dQ}•\]PiKQe«b©p¬bXTWVHPiCˆ_veQE�KQEXCvKQPiP<e�C]Eqf%PA\8^LKQTW‡QR8E-KQS[\]P<e«bXoqEXKQd

eQSGFžP<R8P<K¢CA\]S[o•NQjšb¶CFE-R8\<}O¦2‡QS[\DT<E-NgjUe§R]PieQNQTiP•CF‡QP(\6^xKgTW‡QR]E-KgSU\Fb¶CFSUEXK§E³IXP<R8‡QPŸbXeÂSUK«b±eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-KÁ}

h

S[d-NQR]P4ÛQ}ßÛ�R]PipQR]Pi\]PiKwC]\ƒC]‡QSU\2S[eQPŸb(d-R]bXpQ‡QS[TŸbXj[j[^-}
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Partition 2

C F

H

E

D A

B

Partition 1

G

h

SUdXNQR]POÛQ}ßÜgy|zªbXR8C]S[CFS[E-KQPie�d-RFbXpg‡¤”vS·CF‡¤\]PiKQ\]S[KQd�RFbXKQdXP<\

A

C F

B

Simulator 2

H
D A

C

B
E

Simulator 1

G

h

S[d-NQR]P4ÛQ}ßÛgy‘úvP<pgjUSUT<bHCFPie�\]S[o•NQjšb¶CFSUEXK±EXlªfžE-R8eQP<R2KgExeQPi\
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rxS[KQT<P(P™I-PiR8^›KQELeQP(SUK§C]‡QP(E—I-P<R8jšbXpgpQSUKQd�bXR8PŸb�SU\4pQR]Pi\]P<K¢C]P<e¹S[K§fžEXC]‡›\]SUo"NQjšbHC]E-R]\i˜žC]‡QP<R8P�S[\

KQE KQPiP<e¯CFEÂ\8^LKQTW‡QR8E-KQSU\8P�C]‡QPcbHTiCFS·ILS[CFS[P<\(EXlƒCF‡QP�KQELeQP<\

A
˜

B
˜nbXKQe

C
}+–ƒE—”nP™I-PiR<˜vp¬bXTWVHPiCF\

CF‡¬bHC|TiE-o�P>ltR]E-o�bAKgE-KxG_E—IXP<R]jUbXpQpQS[KQdAbXR8PŸbDCFE•bXK©E—I-PiR]jšbHpQpQSUKgdAbXR]P<bA‡Qb—IXPZC]EAfžP2\6^xKgTW‡QR]E-KgSU\]Pie
}

¦2‡QP<\8P›bXR]P«pQbXTWVXP™CF\�\]PiK¢C¤SUK+C]‡QP«eQS[R]PiTiCFS[E-KQ\

D ! A
˜

E ! B
˜vbXKQe

F ! C
}

s

lAC]‡QP<\8P

p¬bXTWVXP™CF\vbXR8PƒpgR]E-p%P<R8j[^(\6^xKgTW‡QR]E-KgSU\]Pie
˜gC]‡QP4f%P<‡¬bŸILSUEXNQR‘EHlÁCF‡gP4f%E-R]eQPiR‘KgExeQPi\

A
˜

B
˜gbXKge

C
”vSUj[j

fžP•C]‡QP(\FbXo�P•S[K§fžEXC]‡§\]S[o•NQjšb¶CFE-R8\<}

s

K›E-R]eQPiR4CFE¤pQR8E—I-P•CF‡gSU\

s

T<E-Kg\]SUegP<RDCF‡gP(d-R]E-Ngp§EXl•KQExegP<\

f A; B ; Cg
bX\>bAà¬KQS[C]PDbXNxCFE-oqbHCFEXK
}“¦2‡QP4SUKQpQNxCF\‘C]E£C]‡QSU\nbXNgCFEXokbHC]E-KqbXR]Pƒp¬bXTWVXP™CF\i˜gCF‡¬b¶C>T<EXoqP

ltR]E-o{E-NgC]\]SUegPX˜•SJ} PqltR8E-o bcKQE-KxGíE—I-P<R8jšbXpgpQSUKQd«bXR]P<bg}§¦2‡QP�\8CFbHCFPi\(EXl2CF‡gSU\(bXNxCFE-oqbHCFEXK¹bXR8P�bXjUj

pžE-\8\]S[fQjUPvT<EXo•fQSUKQbHCFS[E-KQ\?EXlÁ\8CFbHCFPvIHbXR]SUbXfQjUPi\<˜XC]‡¬bHC•R]PipQR]Pi\]PiKwC‘CF‡QPi\]PZCF‡QR8P<PZKQExegP<\|SUK©CF‡QPvo�ExegP<jJ}

¦2‡QPqEXNgCFpQNxCF\AEXl•CF‡QP�bXNgC]E-oqbHCFE-K›bHR]P(p¬bXTWVHPiC]\<˜ªC]‡¬bHC•T<EXoqP(E-NxCAEXlnS·CAE—I-P<ROC]‡QP©jUE-d-S[TŸbXjªjUS[KQVw\

A ! D
˜

B ! E
˜�bXKQe

C ! F
}

s

l•C]‡QP•S[KQS[C]SšbXj
\6CWbHC]P<\OEXl•C]‡QSU\4bXNgC]E-okb¶CFE-K�bXR]P£CF‡QP£\FbXo�P•SUK

fžEXC]‡ \8SUo•NQjUbHCFEXR]\©½-˜ªbXKQe•’L˜?bXKQeÂCF‡QPi\]P�C_”nE§bHNgCFE-oqbHC]E-KQ\AR]PiT<P<S·I-P�CF‡QPNÀ·¨-ÎÏ«�SUKQpQNxC"\8SUd-K¬bHjU\<˜

CF‡QPiK©C]‡QP<S[R?\8CFbHCFPi\<˜wbXKge�EXNgCFpQNxCF\“”vS[jUjLfžP>C]‡QP>\FbHoqP>egNQR]S[KQdDCF‡QP‘”v‡QE-jUPn\]SUo"NQjšbHC]SUE-KÁ}†¦2‡gP<R]P™ltE-R]PH˜

S[C•SU\AP<KgE-NQd-‡ÂCFE�\8^LKQTW‡QR8E-KQSU\8Pkp¬bHTWVXPiC]\•E-K›CF‡QP�SUKgpQNgC•jUE-dXSUTŸbHj“jUS[KQVw\�^¼SJ} PX}

D ! A
˜

E ! B
˜

bXKQe

F ! C
_nSUK¤E-R8eQP<R2C]EqbHTW‡QSUP™I-POCF‡QPA\]bXoqPA\6CWbHC]P<\ZbXKQe�fžPi‡¬bŸILSUE-NQR2EHl“f%E-R]egP<RvKQELeQP<\i}

ù

Ò†å¬è ø²þŸÙ¼þ

s

K•bvjšbHC]P|\8CWbHd-P‘EHlgCF‡gP•C]‡QP<\8SU\†pQR]E¶û8PiTiC

s

R]P<bXjUS[\]Pie•C]‡¬bHC²CF‡QS[\ªS[eQPŸbZbXT™CFN¬bXj[j[^4eQExPi\ªKgEXC

KQP<TiP<\]\]bXR8^©R8P<eQNgT<Pv\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K©E—I-PiR]‡QP<bXeqS[K•”vSUR8P<jUPi\]\•KQP™C_”nEXR]Vw\<}•¦2‡QPvoqbXSUK"bX\]p%P<T™CŸ˜¢CF‡QbHC

SU\>KQPid-jUPiTiC]P<e�f¢^kC]‡QPDSUegPŸb"S[\nCF‡¬b¶Cn”vSUR8P<j[P<\]\nKQPiC_”‘E-R]Vw\v‡¬bŸI-P•b9ò·©€´·¨•Ð}ô™¨‹À�²•K¬bHC]NQR]PH}•¦2‡QSU\>o�PŸbHKQ\

CF‡¬bHC"PiIXP<K•S[lnKQELeQP

F
\]PiKQeQ\(b�p¬bXTWVHPiC(CFE�KQELeQP

H
˜“KQELeQP

C
”vS[jUj•bXj[\]E�fžPkb>FÁPiTiC]P<e
}¤ï­‡QP<K

CF‡QP¤o�PiCF‡gExe•ltE-R(R8P<pQj[SUTŸb¶CFSUEXK¹EXlƒfžE-R8eQP<R(KgExeQPi\©SU\(NQ\8P<e
˜•CF‡QS[\•”vSUjUj‘R]Pi\]NQj·C©SUK¯bXK¯bXeQeQS·CFS[E-K¬bXj

\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K
˜Q”v‡QS[TW‡¤SU\2KQEXCvf%PAKQP<PieQP<e�SUK�C]‡QPOTŸbX\8PO”vS[CF‡gE-NgCvR]PipQjUS[TŸbHC]SUE-Kg\<}•rLEQ˜QCF‡QS[\>SUegPŸb

E-K�C]‡QPAE-KQPO‡¬bHKQe�egP<T<R8PŸbX\8P<\ƒ\8^LKQTW‡QR8E-KQSU\]bHCFS[E-KQ\vSUK±C]‡QPAfžEXR]eQPiRƒbHR]PŸbx˜QfQNgCZE-K�CF‡gP•EHCF‡QPiRZ‡QbXKQe

SUKQTiR]PŸbH\]P<\"\8^LKQTW‡QR8E-KQSU\]bHCFS[E-KQ\£SUK›CF‡QPkbXR]P<bX\"KQP<bXR£C]‡QPkf%E-R8eQP<Ri}�¦2‡gSU\•oqP<bXKQ\£C]‡¬bHC£S[C£TW‡¬bXKQdXP<\

CF‡QPAf%E-NQKQe¬bHR]SUPi\<˜Q”v‡QPiR]P•\8^LKQTW‡QR8E-KQS[\FbHC]SUE-KQ\vELT<TiNQR<˜QfgNgCZKQEqKgP<T<Pi\]\]bXR8^�eQPiT<R]P<bX\]PACF‡gP<o�}

¦2‡QS[\‘S[eQPŸb•eQELP<\•KQEXC‘\]‡QE—”¥pQR]EXoqS[\]SUKgd•R8P<\8NQj[C]\‘S[KqCF‡gPƒeQS[\8C]R]SUfgNgCFPiek\]S[o•NQjUbHCFS[E-KQ\•EXl
”vS[R]PijUP<\8\

KQPiC_”‘E-R]Vw\i}

]

NxC«S[CcSU\�pžE-\8\]S[fQjUPÂCF‡¬bHCcS[C�TŸbXK�f%P•bXpgpQjUS[P<e»C]E�EXC]‡QP<R«VwS[KQeQ\cEHl©eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-Kg\KO ”vSUR8P<e¹KQP™C_”nEXR]Vw\•ltE-R•P™µgbXo�pQjUPH}c¦2‡QP±oqbHC]‡QP<oqbHCFS[TŸbXj•pgR]ELEXl2EXl>C]‡QP±S[eQPŸb¤ltE-R

R]P<pgjUSUT<bHCFPie±f%E-R]eQPiR>\]S[o•NQjUbHCFS[E-KQ\•bXKQe�b"C]P<\6C>ltE-RnS·CF\nbXpQpQj[SUTŸbHfQSUj[S[C_^•S[KkEXC]‡QP<RnoqELeQP<j[\‘T<bXK�f%PObXK

SUK¢CFPiR]P<\6CFS[KQd(CFE-pQS[TDltE-R>ltNQR6CF‡QPiRZS[K¢I-P<\6CFS[d¢bHCFS[E-KQ\i}

‚ZPiI-PiR8C]‡QP<j[P<\]\i˜DCF‡QS[\�SUeQP<b¹‡¬bX\�bXj[\]E b•pžEX\]S[C]S[IXP«T<E-K¢C]R]SUfgNgCFS[E-K�CFE•CF‡gP›C]‡QP<\8SU\i}Ã‚ƒE—” C]‡QP

SUK¢CFPiRFbXT™CFSUEXKQ\<˜-C]‡¬bHC•‡¬bXpQp%P<K�SUK(C]‡QPvoqELeQP<j„˜¢bXKQe©KQPiP<e�CFEAfžPv\6^xKgTW‡QR]E-KgSU\]PiekT<bXKqf%PvT<E-o�pQj[PiCFPij[^

T<E-o�pQNgC]P<e f¢^›b¤\]S[o•NQjUbHCFE-R4jUELTŸbXj[j[^-}"¦2‡QSU\Ao�PŸbXKQ\OC]‡¬bHCA”v‡QP<K b�KQExegP�\8P<KQeg\•b¤p¬bXTWVXP™CŸ˜“bXKQe

CF‡QS[\nCFR]bXKQ\]o�SU\8\]S[E-K±‡¬bX\>C]E•f%PO\8^LKQTW‡QR8E-KQSU\8P<e¤”vS[C]‡¤bXKQEXC]‡QP<R>\8SUo•NgjšbHC]E-R<˜LbXj[jžeQPi\8C]SUK¬bHC]SUE-KkKQExegP<\

bXR]P�bXj[\]E›bŸIHbXSUjUbXfQjUP�SUK•C]‡QP�\]E-NgR]T<P�\]S[o•NQjUbHCFE-Ri}¨¦2‡gP<R]P™ltE-R]P�C]‡QP�\]S[o•NQjšb¶CFE-R£TŸbXK¯T<E-o�pQNgC]P¤bXjUj

KQP<TiP<\]\]bXR8^¸p¬bHRFbXo�PiC]P<R]\«ltEXR§b�CFRFbHKQ\]o�SU\8\]SUEXK�jUELTŸbXj[j[^­NQ\8SUKQd®CF‡gP•R]PŸbHeg^ bXKQe S[oqpQj[P<o�P<K¢CFPie

oqP™CF‡QELeQ\©EXlZCF‡QP�\8P<¡wNQP<K¢C]SšbXjv\]S[o•NQjUbHCFS[E-K
}Â¦2‡QP<\8P�p¬bHRFbXo�PiC]P<R]\©bHR]P¤pQR]EXp¬bXd¢bHC]SUE-K eQP<jUb—^•bXKQe

R]P<TiP<pgC]SUE-K�p%E³”‘P<R•EXl%CF‡QPv\8SUd-K¬bHj¬bHC•CF‡gPZR8P<TiP<S[IXP<R•\]S[eQPX}?¦2‡gPZNg\]PZEXlžC]‡QPvSUo�pQjUPioqPiK¢CFP<e(o�PiC]‡QELeQ\

SUK CF‡QP�\]Pi¡LNgP<K¢CFSUbXjƒ\8SUo•NgjšbHC]SUE-K¹‡QbX\�C_”‘E¹bHegIHbXK¢CWbXd-Pi\<}

h

SUR]\6CFj·^-˜|S[C�SU\©\8P<T<NgR]PX˜2S„}ßPH}+S·C�jUPŸbŸIXP<\

oqELeQP<j G_R8P<jšb¶CFP<e�T<EXoqpQNxCWbHC]SUE-KQ\vCFEqCF‡QP£\]P<¡wNQPiK¢CFSšbHj“o�ExeQPijJ˜%bXKQe«b—IXE-SUeg\DpžEX\]\]S[fQjUP•P<R8R]E-R8\<}ƒÄ4KQe
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\]P<TiE-KQeQj·^AS[C²oqbXVXPi\�CF‡QP•eQP<\8SUd-K•EXlxCF‡QP|eQS[\8CFR8SUfQNxCFP<e•\]S[o•NQjUbHCFS[E-KD\]S[oqpgjUP<Ri}†‚ƒE—”A˜¶C]‡QP•eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-KceQExPi\£KgEXC"dXE�S[KwC]E¤eQP<Pip¹oqELeQPij·G_R8P<jUbHCFPie§eQPiCFbXSUj[\OEXlnC]‡QPq\8P<¡wNQPiKwC]SšbXj•o�ExeQPijJ}©¦2‡QP

eQSU\]bXegIHbXK¢CWbXdXPƒEXlÁR]PipQjUS[TŸbHC]P<ek\8SUo•NgjšbHC]SUE-K(S[\‘TijUPŸbHR<y“S·C•SUK¢CFR8ExeQNgT<P<\‘R]PieQNQKQe¬bHKwCn\]S[o•NQjšb¶CFSUEXKQ\|bXKQe

T<E-o�pQNgCFbHCFS[E-KQ\²ltE-R†C]‡QP>f%E-R]egP<R“KgExeQPi\<}

]

NgC•\8SUKQTiP‘CF‡gP>fžEXR]eQPiR“KQELeQP<\ªSUK•jUbXR]dXP‘KQP™C_”nEXR]V•oqELeQP<j[\

bXR]PAb©\]oqbXjUjžp¬bXR6CŸ˜gC]‡QSU\2P�FÁPiTiCƒTŸbXK�fžPDC]E-jUPiRFbHC]P<e
}

Óçi,+ Ö1qH{/|�æ
nÊK-npo/q	¿�Úç¿;qso/½ðo4|~l
n

¦2‡QSU\±à¬KQbXj4\8P<TiC]SUE-K­EXlAC]‡QP§eQP<\8SUd-K­\8NQoqoqbXR8SU\]Pi\±S[C]\±oqbXSUK�TiE-K¢CFR8SUfQNgC]SUE-Kg\kCFE¹C]‡QP«CF‡QPi\]S[\�SUK

ltE-R]o EXl±bHegIHbXK¢CWbXd-Pi\ÂbXKQe¸eQSU\]bXegIHbXK¢CWbXdXP<\<}

h

SUK¬bXj[j[^¥S[C›Pi\8C]SUoqbHCFPi\«CF‡QP•ltPŸbH\]SUfgSUjUS·C_^¥EXlqC]‡QP

SUo�pQjUPioqPiKwCFbHCFS[E-K
˜¢”v‡QS[TW‡�S[\>CF‡QPOltE-j[jUE—”vSUKQd"\8CFPip�S[K�CF‡QPOCF‡gP<\]S[\<˜¬f¬bH\]P<e�E-K�CF‡QPAeQPi\]S[d-K
}

ù

ÖH�Qå¬Ò%Ó—åQë´çLþ

�
a�ELeQNQjUbXRvB4I-PiRFbXj[j�u4P<\8SUd-K

¦2‡QPAeQP<\8SUd-KgP<e�p¬bXRFbHjUjUPij¥&HegSU\8C]R]S[fQNgCFPieq\8SUo•NgjšbHC]SUE-K±\6^L\8CFPio�‡¬bX\Zb(fQjUELTWVkegP<\]S[d-K
˜¬bHKQe�C]‡QP

SUK¢CFPiR8l¼bXTiP<\ObHoqE-KgdkCF‡QP(fgjUELTWVL\AbHR]P•TijUPŸbHR]j[^�eQP™à¬KQPie
}•¦2‡QS[\ObXjUj[E—”v\ƒCFE�TW‡QbXKQd-PE&HNQpQd-R]bXeQP

b•T<E-o�pžEXKQP<K¢C�EXl•CF‡QP›\8^L\6CFP<o ”vS·CF‡QE-NxC�CF‡QP›o�ExeQS·à¬TŸb¶CFSUEXK�EXl•CF‡QP›EXC]‡QP<R¤E-KQPi\<}

h

E-R

SUKQ\6CWbXKgT<P(CF‡QP©TiE-oqp%E-KQPiK¢C•ltEXROoqPi\]\FbHd-PqPœµxTW‡¬bXKQd-P�TŸbHK¨f%P©TW‡¬bXKQd-Pie¨C]RFbXKQ\8p¬bXR8P<K¢CFj·^«CFE

EXCF‡gP<RDTiE-oqp%E-KQPiK¢CF\DEXl|C]‡QP•\8^L\6CFP<o�}

s

l|CF‡QP(NQ\8P<e›T<EXoqo•NgKQSUT<bHCFS[E-K�pgR]EXC]ExTiE-j“R8P<\]Ngj[CF\4SUK

b£j[E³”­p%P<R6ltE-R]oqbXKQTiPX˜LS[C‘SU\‘P<KQE-Ngd-‡kCFE"eQPiIXP<jUEXp¤b"oqELeQNQj[P2ltE-R#�/<��;(��7,��%˜gCFE"NQ\]PObHKQEXCF‡gP<R

jUE—”‘P<R2jšb¶CFP<KgTi^�pQR8EXCFELT<EXjJ}

�
–ƒS[d-‡³•DN¬bXj[S[C_^kz“bXR6CFS[C]SUE-Kg\

¦2‡QP¹TiE-oqp%E-KQPiK¢CcltE-R�oqELeQP<jAp¬bHR8CFS·CFS[E-KQSUKgd+NQ\8P<\«dXRFbXpQ‡ñp¬bXR8C]S[C]SUE-KQS[KQd•CFPiTW‡QKQSU¡wNQPi\«CFE

eQS[ILS[eQP�CF‡QP�SUKQS·CFSšbHj>oqELeQPij2SUK¢CFE¨P<¡wN¬bXjZp¬bXR6CF\<}­¦2‡QS[\ko�PiC]‡QExe+pQR]EXoqS[\]P<\©‡QS[d-‡�¡wN¬bHjUS[C_^

p¬bXR6CFS[C]SUE-Kg\4bHCOb±R]PŸbH\]E-K¬bHfQjUP•TiE-\8C<}A¦2‡QSU\OS[\4f%P<TŸbHNQ\]P(CF‡gP•d-RFbHpQ‡§p¬bXR6CFS[C]SUE-KgSUKQd�pQR]EXfQjUPio

SU\›”nPijUj�VwKQE—”vKºSUK CF‡QP�dXRFbXpQ‡¸CF‡QPiE-R8^�bXKge°SUo�pQjUPioqPiK¢CWbHC]SUE-KQ\§EHl�\]NQTW‡ÃbHjUd-E-R8S[C]‡Qoq\

P™µxSU\6C'‰ß’Xág˜´’XÞx˜´’-âx˜¬Þ‹ŠJ}

�
BDpgCFS[okbHj
rL^LKQTW‡gR]E-KQS[\FbHC]SUE-Kca�P™CF‡QELe

¦2‡QPcegP<\]S[d-K�\8NQd-d-Pi\8CF\±b¨T<EXKQ\]PiR8IHbHCFS·I-P�\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K�o�PiC]‡QExe+SUK¯CF‡QP�eQSU\6CFR]S[fQNgC]P<e

\]S[o•NQjšb¶CFSUEXK
}

s

C£pQR8E-oqS[\]Pi\£b�fžP™C]C]P<R•\]p%P<P<egNQp•SUK›CF‡QP�T<EXKwC]P™µLC(EXl‘CF‡QS[\•C]‡QP<\8SU\i˜“f%P<TŸbHNQ\]P

EXl>C]SUo�SUKQd�pQR]EXpžPiR8CFS[P<\£EXl>CF‡gP±oqELeQPijUjUPie¨TiE-o�o•NQKQS[TŸbHC]SUE-KÂpQR]EHCFELT<E-j[\<}�Ä¾T<EXKQ\]PiR8IHbHCFS·I-P

\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K¸oqP™CF‡QELe�S[\ÂbXjU\8E»P<bX\]S[P<R§CFE»SUo�pQjUPioqPiKwCcCF‡¬bXK�bXK�EXpgCFS[oqS[\8CFS[T¹E-KQPH˜

oqEXR]P<E—IXP<RZz|uD‚Dr�SU\vbXK�P™µxS[\8CFS[KQd©P™µgbXo�pQjUPDltEXR2S[CŸ}

�
Ä4fg\8CFR]bXTiC]SUE-K�ltR8E-o�mnE-o�o•NQKgSUTŸb¶CFSUEXK¤a�PiC]‡QELe

¦2‡QP"egP<T<S[\]S[E-K�ltE-RƒbkTiE-oqo"NQKQSUT<bHCFS[E-K¤oqP™CF‡QELecS[\ZC]EkNQ\8P"CF‡gP-�/<��2(��7,��co�SUegeQjUP™”>bXR8P7‰…Û>Š„}

¦2‡QSU\4SU\Db±TiE-o�o•NQKQS[TŸbHC]SUE-K�bXKQe§\6^xKgTW‡QR]E-KgSU\Fb¶CFSUEXK§jšbŸ^-PiR4ltE-RDeQS[\8C]R]SUfgNgCFPie§bXpQpQj[SUT<bHCFS[E-KQ\<}

�`<��;(��7,��£pgR]E—ILSUeQPi\†C]RFbXKQ\8p¬bXR8P<KQT™^•ltR8E-oñC]‡QP‘NgKQeQP<R8j[^LSUKgdZTiE-o�o•NQKQS[TŸbHC]SUE-KOpQR8EXCFELT<EXjJ˜¶bXKQe
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CF‡QPqR]Pi\]NQj·CFSUKgd�\8SUo•NQjUbHCFS[E-K›P™µxP<TiNgCFS·I-P±T<bXK¹NQ\8Pkf%EXCF‡¨\]‡¬bHR]P<e oqPioqE-R6^ÂbXKQe b�KQP™C_”nE-R8V

ltE-RZT<E-o�o•NQKQS[TŸbHC]SUE-KÁ}n¦2‡QS[\4bXj[jUE—”v\2CFEqNQ\]P•CF‡QP£\FbXo�P£\8SUo•NgjšbHC]E-R>ltE-RvfžEHCF‡cpQbXRFbXj[jUPij²bXKQe

eQSU\6CFR8SUfQNgC]P<e¤\]S[o•NQjUbHCFS[E-K
}

�
s

K¢CFPiR]P<\6CFS[KQdkuƒP<\]S[d-K

s

eQPŸb

¦2‡QP�egP<\]S[d-K¸EXlkC]‡QSU\§CF‡gP<\]S[\¨S[K¢CFR]ELeQNQTiP<e�bXK¸SUeQP<b­ltE-R›R8P<pQj[SUTŸb¶CFP<e TiE-oqpgNgCWbHC]SUE-Kg\ÂS[K

eQSU\6CFR8SUfQNgC]P<e»\]SUo"NQjšbHC]SUE-K®S[K»EXR]eQPiR�C]E�R]PieQNQTiP \8^LKQTW‡gR]E-KQS[\FbHC]SUE-KÁ} €?IXP<KñC]‡QE-NQd-‡¥CF‡QS[\

SUeQP<b§eQExPi\(KQEXC©pQR8E-o�SU\]PkR]P<egNQT<P¤EXlƒ\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K SUK¹C]‡QSU\£CF‡QPi\]SU\i˜‘S·C(o�SUd-‡¢C(f%P¤bXK

SUK¢CFPiR]Pi\8CFS[KQd•CFEXpQSUTZltE-R>R]Pi\]P<bXR]TW‡¤SUK�egSU\8C]R]S[fQNgCFPie±\]S[o•NQjUbHCFS[E-K
}“a�E-R]PiE—I-P<Ri˜¬EXCF‡gP<R>R8P<\]P<bXR]TW‡

”nEXR]VÀ‡¬bH\Â\8‡QE—”vK�C]‡¬bHC›R]PipQjUS[TŸbHC]P<e�TiE-oqpgNgCWbHC]SUE-Kg\«TŸbXK¸R]PieQNQTiP¯\6^LKQTW‡QR]EXKQSU\]bHCFS[E-K�S[K

eQSU\6CFR8SUfQNgC]P<e¤\8^L\6CFP<o�\E‰ Ü-¿-Š„}

ý�Ù¼þ<å¬ÖH�QåQÒžÓ—åQë´ç

�
‚ƒEXKxG_E-pxCFSUoqbXj%T<E-o�o•NQKgSUTŸb¶CFSUEXK±pžPiR8ltE-R8okbHKQT<P

¦2‡QPveQP<\8SUd-K(\8NQd-d-Pi\8C]\•¦Zm>z¨bX\|bDT<EXoqo•NgKQSUT<bHCFS[E-K"pQR8EXCFELT<EXjJ˜Xf%P<T<bXNQ\8PZEHlžS·CF\•bŸIHbXS[jšbXfQS[jUS·C_^

bXKQe°P<bX\]P¯CFE»NQ\]PH} –ZE³”‘PiIXP<Ri˜±¦Zm>z{S[K¢CFR]ELeQNQTiP<\¨jšbHC]P<KQTiSUP<\›CF‡QbHC oqbŸ^ R]Pi\]NQj·C S[K°b

\]NQf%E-pgC]SUoqbXjÁp%P<R6ltE-R]oqbXKQTiPX}

ä²çwå¬þ<Ù;�ªÙ„è¼Ù Ó™ø Õ´ÿ Ñ<æ��ªètçxæ¨çxÒ%Ó—ågÓ³ÙtÕ%Ò

¦2‡QP�egP<\]S[d-K \]NQdXd-P<\6CF\
R]P<Ng\]P�EXl¸EXCF‡gP<R P•FžE-R8C]\

SUK C]‡QSU\ CF‡QPi\]S[\<} ¦2‡QP<\8P bXR]P okbXS[KQj[^ d-RFbHpQ‡ p¬bXR6CFS·CFSUEXKQSUKQd bHjUd-E-R8S[C]‡Qoq\ bHKQe b

T<E-o�o•NQKQS[TŸbHC]SUE-K2&H\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K�o�SUegeQjUP™”>bXR8PX}ÃMORFbHpQ‡­p¬bXR8C]S[C]SUE-KQS[KQd¹bHjUd-E-R8S[C]‡Qoq\�‡¬bŸI-P¨b

‡QSUd-‡ATiE-oqpgjUP™µxS·C_^-˜³fžPiTŸbXNg\]P|CF‡QP™^ANQ\]P|T<EXoqpQj[P™µDokbHC]‡QP<oqbHC]SUTŸbHj-bXKQe•T<EXo•fQSUKQbHCFE-R8SšbXj¶E-p%P<R]bHCFS[E-KQ\<}

¦2‡QP<S[R?SUo�pQjUPioqPiK¢CWbHC]SUE-KO”‘E-NQjUe"fžP2bZCWbX\8V£ltE-RªbXKQEXC]‡QP<R“okbX\6CFPiR·Ú \“CF‡QPi\]S[\<}“¦2‡gP2\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K

bXjUd-EXR]S[C]‡Qo�\�bHR]P•bXj[\]E�TiE-o�pQjUPœµÁ˜•f%P<TŸbHNQ\]P•EXl(C]‡QP<S[RceQS[\8C]R]SUfgNgCFPieÀK¬bHC]NQR]PH}

s

K�\]pQS·CFP¹EXl(C]‡QP

T<E-o�pQjUPœµxS[C_^+EXlOCF‡QPi\]P›bXj[d-E-R8S[CF‡goq\i˜nCF‡QP§R8P<NQ\8P§EXlAEXC]‡QP<R�P�FÁE-R6CF\±S[K�CF‡gSU\kC]‡QP<\8SU\±VHP<P<pg\¤C]‡QP<S[R

R]PŸbHjUSU\]bHCFS[E-KkltP<bX\]S[fQjUPH}

–ZE³”‘PiIXP<Ri˜ZC]‡QPcS[oqpQj[P<o�P<K¢CWb¶CFSUEXK•\8CFS[jUj2‡¬bH\kS[C]\qTW‡QbXjUj[P<KQd-Pi\<˜n”v‡gSUTW‡�‡¬bŸIXP«oqEXR]P�E-Rqj[P<\8\±b

CFP<TW‡gKQSUT<bXjvK¬bHCFNgR]PX}+BDKQP¤EXlƒCF‡QPio SU\•C]E¨VHP<P<p¯CF‡QP¤S[KwC]P<d-R8S[C_^ EXlOb§o�ExeQPij>f¢^¯b§eQSU\6CFR]S[fQNgC]P<e

P™µxP<TiNgCFS[E-K°EXlkKQ\6G~’x} ¦2‡QS[\Âo�PŸbHKQ\ÂC]E»R8P<pQjUbXT<P¯SUK¢C]P<RFbHTiCFS[E-KQ\›f%PiC_”‘P<P<Kº\8NQfQKQP™C_”nEXR]Vw\¹SUK�b

\]P<¡wNQPiK¢CFSšbHj‘\8SUo•NQjUbHCFS[E-K§f¢^ÂSUK¢CFPiRFbXT™CFSUEXKQ\AfžP™C_”nPiP<K•\]S[o•NQjUbHCFE-R8\OSUK b�eQS[\8C]R]SUfgNgCFPie \]S[o•NQjUbHCFS[E-K
}

Ä4KQEXC]‡QP<R•TW‡¬bXj[jUPiKQd-P(SU\Ab�o�PiC]‡QExe›CFE¤NQ\8Pkb�eg^LK¬bHoqS[T(jUELE-V¶bX‡QPŸbHe§SUK§CF‡QP�\]S[o•NQjUbHCFS[E-Kco�ExegP<jJ˜

ltE-RZbXKcE-pxCFSUoqbXjžpžPiR8ltE-R8okbXKgT<PAEXl“C]‡QP•\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K«bHjUd-E-R8S[C]‡Qo�}•¦2‡gP<\]P£¡wNQP<\6CFSUEXKQ\Z”vS[jUj�f%P

bXKQ\8”‘P<R8P<e«S[K�CF‡QPAKQPœµxCZ\8P<TiC]SUE-KÁ}
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EXjUjUE—”vS[KQdcCF‡gP�egP<\]S[d-K
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bXKQEXC]‡QP<R2pQR8ExTiP<\8\]E-Ri}‘¦2‡QPiK�C]‡QPOCFEXCFbXj
TiE-oqo"NQKQSUT<bHCFS[E-KkIXE-jUNQo�POSU\2egPià¬KQPie«bX\iy

totalv =
X

v2 Vb

wv � N adj [v]

¦2‡gP�a�Ngj[CFS[jUP™I-P<j"V¢GJ”>bŸ^ p¬bHR8CFS·CFS[E-KQSUKgd®bXjUdXE-R]S·CF‡Qo CFR8SUP<\§C]E¥o�SUKgSUo�SU\]P

totalv
f¢^ NQ\8SUKQd

b¥TiE-o•fQS[K¬bHCFEXR]SšbHj£\8TW‡QP<o�P+ltE-R§o�E—ILSUKQd®I-PiR8C]SUT<Pi\¨ltR8E-o E-KgP+p¬bHR8CFS·CFS[E-KÀCFE»bXKQEXC]‡QP<Ri} ¦2‡gSU\

oqP<bX\]NQR8PƒEHl²b•pQbXR8C]S[CFS[E-KQS[KQdOR]P�ƒ¬P<T™CF\nC]‡QP4bHoqE-NgKwC•EXl
T<E-o�o•NQKQS[TŸbHC]SUE-Kg\<˜¢NQ\8P<e±S[Kkb•eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-K›f%P<T<bXNQ\]PkS[C•T<E-NgKwC]\"CF‡gPkKwNQo•f%P<R£EXl2T<EXKQKQP<T™CFS[E-KQ\"C]EcP™µLC]P<R]KQbXjnp¬bHR8CFS·CFS[E-KQ\<}�¦2‡gSU\

SU\DeQS‡FÁPiR]PiKwCOltR8E-o TiE-NQK¢CFS[KQd�CF‡QP(KwNQo"fžPiR•EHl‘PieQd-Pi\AC]E¤P™µLCFPiR]K¬bXj?IXP<R6CFSUTiP<\i˜†f%P<T<bXNQ\8Pqb�f%E-R]egP<R

I-P<R6CFPœµAokbŸ^4‡¬bŸI-P|o•NQj·CFSUpgjUP†P™µLCFPiR]K¬bXj¢PieQd-Pi\<˜¶fQNgC²\8C]SUj[jXjUPi\]\�TiE-KQKQPiTiCFS[E-KQ\
C]EZPœµLCFP<R8K¬bXj¢p¬bHR8CFS·CFS[E-KQ\<}

mnE-KQKQPiTiCFS[E-KQ\ CFE¸P™µLCFPiR]K¬bHj�pQbXR8C]S[CFS[E-KQ\•TiE-K¢CFR]S[fQNgC]P¥C]E¸C]‡QP¥bXoqEXNQK¢C+EHl«T<EXoqo•NgKQSUT<bHCFS[E-KQ\<˜

fžPiTŸbXNQ\8P§CF‡QP™^®R]PipQR]Pi\]P<K¢C�SUKxltE-R]oqbHCFS[E-KtƒQE³” f%PiC_”‘P<P<K»eQSGFžP<R8P<K¢C¤pQR8ExTiP<\]\8E-R]\i}º¦2‡QSU\kSUeQP<b S[\

SUjUj[NQ\8C]RFbHC]P<e�E-K¤à¬d-NgR]P£Þx}ßÜg}»a|P<R8C]P™µ�KwNQo•f%P<R4Þ(‡¬bX\2C_”nEqP™µLCFPiR]K¬bHj†PieQd-Pi\<˜´fQNgCvCF‡gPi^�bXR8PAC]E�C]‡QP

\FbXo�P"PœµxC]P<R8K¬bXj“pQbXR8C]S[CFS[E-K
}4rxEQ˜žPiI-PiK§CF‡QE-Ngd-‡cCF‡gP•d-RFbHpQ‡«T<EXKwCFbXSUKg\ƒC_”‘EmÎÏ´·Ð}«�ªÆõ—©€«�ª‡¨-²—«™Ð�p¬bHC]‡Q\

ltR]E-o�p¬bXR6CFS·CFSUEXK¹’�C]E«p¬bXR6CFS[C]SUE-K¯½-˜•S[KgltE-R]oqbHC]SUE-KÂbXf%E-NgC£CF‡QP±\6CWbHC]P±EXl2IXP<R8C]P™µ ÞcKQP<PieQ\•CFE«f%P

CFRFbHKQ\]o�S[C8CFP<e(E—IXP<R•bO\]SUKgd-jUP ô•´‹ÎÍÎÍÃ}¤2£†ô™¨-²•£†´‹¤kp¬bHC]‡qf%PiC_”‘P<PiKqC]‡QP<\8PZpQbXR8C]S[CFS[E-KQ\i}ª¦2‡QPiR]P™ltE-R]PvCF‡QS[\

p¬bXR8C]S[C]SUE-KQS[KQd"EXfLû8P<T™CFS[IXP£R8P•ƒ¬PiTiC]\ZC]‡QPAT<E-o�o•NQKQS[TŸbHC]SUE-Kkp¬bHC]C]P<R8K�S[K�b©egSU\8C]R]S[fQNgCFPie¤\]SUo"NQjšbHC]SUE-KÁ}
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6

8
2 5

Partition 2Partition 1
4

3

7

1

h

SUdXNQR]PAÞL}ÝÜgy•MORFbHpQ‡¤p¬bXR8C]S[C]SUE-KQS[KQd•E-fwû8P<TiC]S[IXP

¦2‡QPD”‘P<S[d-‡¢CF\>EHl†C]‡QP4IXP<R8C]SUTiP<\v‡¬bŸI-PDC]E•fžPOegPiCFPiR]o�SUKQPiekltR]EXoÅC]‡QPO\]S[o•NQjšb¶CFSUEXKqo�ExegP<jJ}ª¦2‡QP

”nPiSUd-‡¢C

wv
EXl4PŸbXTW‡ I-PiR8CFPœµ

v
SU\(eQP™CFPiR]o�SUKQPie+f¢^•CF‡gP¤”‘P<S[d-‡¢C�EXl4C]‡QP¤T<E-R8R]P<\8pžEXKQeQS[KQd¨KgExeQPHy

wv = wn
}

s

K�C]‡QSU\>C]‡QP<\8SU\vCF‡QP•eQSU\6CFR8SUfQNgC]P<e¤P™µxPiT<NgC]SUE-K�SU\veQE-KQPA”vS[C]‡�TiE-pQS[P<\vEXl?f%E-R8eQP<RvKQELeQP<\i˜

bXKQe§\8^LKQTW‡gR]E-KQS[\FbHC]SUE-K§ELT<TiNQR]\ƒ”v‡QP<K›b±f%E-R]egP<R4KgExeQP"R]P<TiP<S·I-P<\Abqp¬bXTWVXP™CŸ}£rxEQ˜%CF‡QP•bXoqEXNQK¢CDEXl

T<E-o�o•NQKQS[TŸbHC]SUE-Kg\<˜¬”v‡QSUTW‡›bqKQExegP•SUK¢CFR8ExegNQT<Pi\4SUK«bkeQSU\6CFR8SUfQNgC]P<e«\8SUo•NgjšbHC]SUE-K¤eQPipžPiKQeQ\OE-KcC]‡QP

bXoqEXNQK¢CvEXl“eQbHCWb(S[C>R]P<TiP<S·I-P<\i˜´SJ} PX}?CF‡gP•eQbHCWb•CF‡QbHCvS[C]\>KQP<S[d-‡wfžEXNQR]\v\]PiKQe�SUK�CF‡QPOKgPiC_”‘E-R]V´}•Ä4KQe

\]SUKgT<PnC]‡QP‘”vS[R]P<j[P<\8\“o�P<eQS[NQo�‡¬bX\“bƒfQR8E¢bXeQT<bX\8C“K¬bHCFNgR]PX˜-bXjUjwe¬bHCFbƒ‡¬bH\ªCFEƒfžP•CWbXVHP<K(S[KwC]EDbXTiT<E-NgKwC<˜

bXKQe±KQEHC>E-KQj·^©p¬bXTWVHPiCF\i˜QeQPi\8CFS[KQP<eqCFE"C]‡QSU\•KQELeQPX}

h

E-R•P™µgbXo�pQj[PX˜LSUKqàQd-NQR]PDÞx}ßÜg˜xS·l
KQELeQP4á£\]PiKQeQ\

bcp¬bXTWVHPiC(CFE§â�E-R"ðg˜“CF‡gP<K¹KQELeQP¤Þ¤SU\"bXjU\8E«b>FžP<T™CFP<eÁ}«¦2‡QP<R8PiltE-R8P�bXj[j|C]‡QPkeQbHCWb�C]‡¬bHC"KQExegP±á

\]P<KgeQ\£S[K«CF‡QP(KgPiC_”‘E-R]V«‡QbX\DCFE�f%P•CWbXVHP<K›SUK¢C]E¤bXT<TiE-NQK¢CŸ˜²f¢^«TiE-oqpgNgCFS[KQd±CF‡QP•”‘P<S[d-‡¢CAEXl•KQELeQP

Þx}§‚ƒE—”A˜•j[PiC"C]‡QP�bXo�E-NQK¢C"EXlve¬bHCFb�CF‡¬b¶C(bcKQELeQP

i
\]PiKQeQ\(SUK¨CF‡QP±KgPiC_”‘E-R]V¨fžP

D i
˜|bXKQe C]‡QP

KQP<S[d-‡wfžE-NgR]\ZEXl|b©KQExegP

n
fžP•CF‡QP•KQELeQP<\ZSUK

Vn
}2¦2‡QPiKcCF‡gP•”‘P<S[d-‡¢C

wn
EXl“KQExegP

n
SU\vCF‡QP•\]Ngo

EXl?e¬b¶CWb©bXo�E-NQK¢CF\>C]‡¬bHCvS[C]\2KQP<S[d-‡wfžEXNQR]\v\]PiKQecS[K±CF‡QPAKQP™C_”nEXR]V´y

wn =
X

i 2 Vn

D i

¦2‡QP£\]S[o•NQjšb¶CFSUEXK�PiKQd-S[KQP"T<bXKc‡¬bHR]eQj·^�egPiCFPiR]o�SUKQPACF‡gP•bXo�E-NQK¢CƒEXl•e¬bHCFb

D i
ltEXRƒP<bXTW‡§KQELeQP

fžP™ltE-R]POCF‡gP£\8SUo•NQjUbHCFS[E-K
˜xbXKQe¤CF‡QPiR]P™ltE-R]P•S[CvPi\8CFS[okb¶CFP<\2S·CŸ}

s

TiE-KQ\8SUeQPiRvC]‡QP•KQPiC_”‘E-R]V¤bH\ƒb©d-R8E-NQp

EXlZjUE-d-S[TŸbXj•jUS[KQVw\"f%PiC_”‘P<PiK�KQP™C_”nE-R8V¹KQELeQP<\©bHKQe bX\]\8NQo�P±CF‡¬bHC(bXjUj•jUE-dXSUTŸbHj•j[SUKQVw\(bHR]P±NgC]SUj[SU\]Pie

”vS[CF‡�bXK¤P<¡wN¬bHj²bXoqEXNQK¢CvEXl“eQbHCWbg}•¦2‡gP<R]P™ltE-R]P

s

Ng\]P

D i = 1

ltE-RkPŸbXTW‡­e¬bHCFb¹jUS[KQV´}

h

EXR±P™µgbXo�pQjUPH˜2CF‡QP«”‘P<S[d-‡¢C�EXl•KQELeQP›Þ E-K®à¬d-NgR]P›Þx}ßÜg˜Zf¬bX\8P<e­E-K

bXoqEXNQK¢CF\vEXlªe¬bHCWb

D i
˜¬S[\2d-S[IXP<K�f¢^±CF‡QPAPœµgpgR]P<\8\]S[E-K
y

w5 = D3 + D4 + D6 + D7 = 4

€“µgbXo�pQjUPvd-R]bXpQ‡kpQbXR8C]S[CFS[E-KQ\i˜¢E-fgCWbHSUKQPiekf¢^©CF‡QP4a�NQj·CFSUj[PiIXP<j´V-Gí”nb—^�p¬bHR8CFS·CFS[E-KQSUKgdAbXjUd-EXR]S[C]‡Qo

bXKQe¨C]‡QP<\8Pk”‘P<SUdX‡wC£\]P™C]C]SUKQd-\£bXR8Pq\8‡QE—”vK¹E-K¨àQd-NQR]Pi\•ÞL}ßÛcbXKQe•ÞL}ÚÞx}k¦2‡QPqà¬R8\8C•à¬d-NQR8Pk\8‡QE—”v\•b
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SUd-NQR8PAÞx} ÛQy|z“bHR8CFS·CFS[E-KQP<e¤d-R]bXpQ‡

0

1

2
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8
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8
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14

15

b•_vrxS[o•NQjšb¶CFE-Rƒ½ f`_vrxS[o•NQjUbHCFE-R>’

h

S[d-NQR8P•Þx}ÚÞLy•MAR]bXpQ‡¤p¬bXR6CF\>ltE-R>C_”‘Ek\8SUo•NQjUbHCFEXR]\

p¬bXR8C]S[C]SUE-K�EXl?b�dXRFbXpQ‡Á˜žbHKQe�C]‡QP£\8P<TiE-KQe«E-KgP•\8‡QE—”v\4p¬bHR8CF\ZEXlªCF‡QP•d-RFbHpQ‡
˜¬CF‡¬b¶C4bHR]P•eQP<eQS[TŸbHC]P<e

CFE�C_”nE¤eQS‡FÁPiR]PiKwC•\8SUo•NQjUbHCFEXR]\<}£‚ƒEHCFP(CF‡¬b¶COCF‡QP(o�PiC]‡QExe§ltE-R4T<E-pQS[P<\AEXl•f%E-R]eQPiRAKQExegP<\OSU\ONg\]P<e

‡QP<R8PX˜´bXKQe¤CF‡gP<R]P™ltE-R]PAP<bXTW‡�\8SUo•NgjšbHC]E-R>\]S[o•NQjUbHCFPi\2bXjU\8E(CF‡QPAf%E-R]eQPiR2KQELeQP<\vEXl†CF‡QPAEXC]‡QP<RvE-KgPX}

�Hú[ó	ú[ã ý¤Ù¼þiÓ—Ô¶Ù;�ª×�Ó—çLÖt����çLØ¢×�Ó³ÙtÕžÒ

¦2‡QP©R]PŸbHjUSUˆ<bHCFS[E-KcEHl>b�eQS[\8CFR8SUfQNxCFP<e›PœµgPiT<NgC]SUE-KÂSU\ƒCF‡QP©\]PiT<E-Kge \8CFbXd-P(EXl•CF‡gP(SUo�pQjUPioqPiKwCFbHCFS[E-K
˜

bXKQe¥‡QP<R8P

s

PœµxpQjšbXS[K»S·C¤SUK¥eQPiCFbXSUj„}

h

SUR8\8C

s

ltE-j[jUE—”
CF‡QPÂeQP<\8SUd-K»bXKQe»SUo�pQjUPioqPiK¢C±CF‡QPÂSUegPŸb

ltE-Rƒo"NQj[C]SUpQj[PDSUKQ\6CWbXKgT<P<\4EXl•f%E-R]eQPiRƒKgExeQPi\<}Z¦2‡QP<K

s

P™µLCFPiKQecCF‡gP"E—I-PiR8ILSUP™”�EHl?CF‡QP£oqELeQNQj[POltE-R

eQSU\6CFR]S[fQNgC]P<e•\]SUo"NQjšbHC]SUE-KÁ˜—d-S[IXP<K•SUK•\]P<T™CFS[E-K(Þx}Ý’x}

s

eQPi\]T<R8SUf%P‘C]‡QPnbHjUd-E-R8S[C]‡Qo»EHlgCF‡gPn\]TW‡gP<eQNQj[P<R†ltE-R

b�TiE-KQ\]PiR8IHbHC]S[I-P•\8^LKQTW‡gR]E-KQS[\FbHC]SUE-KÁ˜´bXKQecPœµxpQjšbXS[K¤f¬bX\]S[TAE-pžPiRFbHC]SUE-Kg\2SUK¤eQSU\6CFR8SUfQNgC]P<e�\]S[o•NQjšb¶CFSUEXK

O \8P<KQeQS[KQd›bXKQe R]P<TiP<S·IxS[KQdcEHlvoqPi\]\FbHd-P<\(bHKQe•bXegIHbXKgT<SUKgd«\]S[o•NQjšb¶CFSUEXK›C]SUo�PX}

h

SUKQbXjUj·^

s

d-S·I-P

\]E-o�POR]PiokbXR8Vw\ZEXK�j[ExEXVHbH‡QPŸbXe�PœµLCFRFbHTiCFS[E-K�bXKQe¤R]PipžP<bHCWbXfgSUjUS·C_^kEHl“eQS[\8C]R]SUfgNgCFPie�\8SUo•NgjšbHC]SUE-KQ\i}

Ñ<Ò†þiÓ—å¬Ò†Ø-çLþZÕ´ÿ´³•Õ´ÔHÖ²çwÔBá�Õ
Ö†çLþ

€•bHTW‡•jUE-dXSUTŸbHj-pQR]ELT<Pi\]\ªR]NQKQ\“bXjUj¢KgExeQPi\“S[K"S[C]\²E³”vK"p¬bXR8C]S[C]SUE-K
˜

bXKQe£bXjU\8EvbXjUj-KgP<SUdX‡Lf%E-NQR8SUKQd2KgExeQPi\�ltR]E-oÀEHCF‡QPiR�p¬bXR8C]S[C]SUE-KQ\i}²¦2‡QSU\²o�PŸbXKQ\
C]‡¬bHC²CF‡gP•KgExeQPi\²E-K•C]‡QP

fžE-R8eQP<R4‡¬bŸI-P©o•NQj·CFSUpgjUP•SUKQ\6CWbXKQTiP<\ASUK§egSGFžP<R]PiK¢CA\]SUo"NQjšbHC]E-R]\i}A¦2‡QP(R]Pi¡LNgSUR]PioqPiK¢COltE-ROb�T<E-R8R]PiTiC

\]SUo"NQjšbHC]SUE-K�SU\DC]E�bHTW‡QSUP™I-P(CF‡QPÁÀ·¨-ÎÏ«vò�«•°4¨-Ñ'£†´‹Ã/©qEXl>bHjUj“S[KQ\8CFbXKQTiP<\AEXl•CF‡QP©\FbHoqP(f%E-R]egP<ROKQELeQP
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SUKÂbXjUjª\]S[o•NQjšb¶CFE-R8\<}

s

KÂEXR]eQPiRDCFE¤\8^LKQTW‡QR8E-KQS[\]P(CF‡QP©f%P<‡¬bŸILSUEXNQROEXl‘bXjUjªSUKQ\6CWbXKgT<P<\AEXl‘b�KQP™C_”nE-R8V

KQExegPX˜

s

T<E-KQ\8SUeQPiR©S[C�bX\qb«à¬KQS[C]P�bXNgCFEXokbHC]E-K
} ¦2‡QP�SUKQpgNgC�\]SUdXK¬bXjU\(EHlƒC]‡QSU\�bXNgC]E-oqbHCFE-K¯bXR8P

p¬bXTWVXP™CF\i˜²C]‡¬bHCDC]‡QP•KQELeQP•R8P<TiP<S[IXP<\DltR8E-o�CF‡QP(KQP™C_”nEXR]V´}A¦2‡QP(E-NgC]pQNgCF\4EXl•CF‡QP©bHNgCFE-oqbHC]E-K«bXR8P

p¬bXTWVXP™CF\ACF‡¬b¶COCF‡QP(KQELeQP(\8P<KQeQ\•SUK«C]‡QP(KQP™C_”nE-R8V´}�rxSUKQTiP•CF‡QP(o�ELeQP<jªEXlnKg\6G6’kS[\OeQPiC]P<R8oqS[KQSU\6CFSUT

bXKQe•R8P<p%PŸbHCFbXfQjUP‘E-KQPH˜HCF‡gP2bXNgC]E-okb¶CFE-KQ\p^tSUKQ\6CWbXKQTiP<\?EHl¬KQELeQP<\€_ªTŸbXK"‡¬bŸI-P2bXK"P<¡wN¬bXjLSUKQS·CFSUbXj-\8CFbHCFPH}

rxEQ˜¢S[lgCF‡QPiSUR“S[KQpQNgC?\]SUdXK¬bXjU\ªbXKQe•C]‡QP<S[R“\6CFELTW‡¬bX\8C]SUT>f%P<‡Qb—ILS[E-NQR•bXR8Pn\6^xKgTW‡QR]E-KgSU\]Pie
˜¢CF‡QP™^"”vS[jUjL‡¬bŸI-P

CF‡QPA\FbHoqPAf%P<‡¬bŸILSUE-NgRvbXKQe�pQR]ELeQNQTiPAC]‡QPA\FbXo�POE-NgC]pQNgC]\<}

rxEg˜-”v‡QP<KkbAf%E-R8eQP<R|KQELeQPvR]PiT<P<S·I-Pi\nbOp¬bXTWVHPiCnSUK©E-KQP2j[E-d-SUT<bXjgpgR]ELT<P<\8\<˜wCF‡QPv\8SUo•NQjUbHCFEXR“\]PiKQeQ\

oqPi\]\FbHd-P<\OCFE¤bHjUj“EHCF‡QPiROò²z|\i˜�CF‡¬bHCDokbXS[K¢CWbXS[K«bXK›SUKg\8CWbHKQT<P(EXl|C]‡QP(\FbXo�P•f%E-R]egP<ROKQELeQPX}"‚ƒEXC]P

CF‡¬bHC�CF‡gSU\�\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K�S[\©KQEXCkbXj[”nbŸ^x\�KQPiT<P<\8\FbXR6^-˜2”v‡QPiK�CF‡QP�\]PiKQeQP<RqSU\�bXj[\]E¨b¨f%E-R]eQPiR

KQExegPX}

]

NgCnCF‡QPiR]PObXR8P4\8pžPiT<SšbHjÁTŸbH\]P<\i˜g”v‡QS[TW‡�R]P<¡wNQS[R]PZCF‡QS[\nR]PieQNQKQeQbXKQTi^X}‘¦2‡gP<\]PD”vS[jUj´f%PD\]‡QE—”vK

SUK�CF‡QPAPœµgp%P<R8SUo�P<K¢CWbHj�p¬bXR8CvEHlªC]‡QPO”nE-R8V‘^¼\8P<T™CFSUEXKcág}ßÜg}·½�_™}
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}
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KQPiC_”‘E-R]V KQExegP<\•S[K KQ\~G6’cNQ\8P±RFbXKgeQE-o�IXbHR]SšbHfQjUPi\•C]E«oqELeQPijnbcpgR]E-f¬bHfQSUj[S[C_^«ltE-R•CFR]bXKQ\]o�SU\8\]S[E-K
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CFRFbHKQ\]o�SU\8\]SUEXKOP<R]R8E-R<˜³EXC]‡QP<R²S[KQ\8CFbXKQT<Pi\�\]‡QEXNQjUe•bXj[\]EvKQEXC�R8P<TiP<S[IXP‘S·C�SUKOEXR]eQPiR
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s
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s

SUK¢CFR8ExeQNgT<P(b±\8P<p¬bXR]bHCFP•úƒ‚4MÃltE-RƒPŸbXTW‡

KQExegPX}•¦2‡QPiK

s
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\]P<Pie
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ÄƒKQEXCF‡gP<R|SU\8\]NQPvCF‡¬b¶C‘‡QbX\•CFE•fžP2CWbHVXP<KqSUK¢CFE•bXTiT<E-NgKwC‘SU\•C]‡QPvd-P<KQPiRFbHC]SUE-K�EXlÁb•‡gSU\8C]E-R8^•EXlžC]‡QP
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s
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s
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¶
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¶
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SUK›CF‡QP�\8^L\8C]P<o{bXKQe¨S[C•TŸbHK \8C]E-p
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s
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‚ZP™µLCŸ˜

s
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h
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CFE®bXKgEXCF‡QPiRc\8SUo•NQjUbHCFEXR<}

h
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½
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s
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¶
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ÄZl CFPiR CF‡QP KQ\6G~’ p¬bXTWVXP™C SU\ C]RFbXKg\8ltE-R8oqPie SUK¢CFE b \]P<¡wNQPiKQT<P EXl f¢^wCFPi\ C]‡QP
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¶
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Ý

Ê�Ë�ÍÔÄ_Å ÆhÇ�È ÉOÊ Å Ë�Ì

Ý

Å ÆhÇ�È ÉOÊ Å Ë{ÌÔÎ’Ì’Ï

ÎÖÎOÞaÅ ÄOÊ�ÄÎÖÏ®Ë�Î”Ä´Ì�Ë_ÊlÎBÞ�Å ÄBÊ

Ð

Î”Ø�Ç_Î”ÄOÊ�Ó�Å ÆÔÎ¦Ù�Ï_Ò�É’Ì’Ñ”Î´ÚJÎ�Ü

Îhß!à�É_× È Å Î�ÄOÊ�ÎOÒ�Î’Ì�Ê

Ý

Å ÆhÇ�È ÉBÊEÅ Ë�ÌÔÄBÊ)É_×FÊ

à”Þ�Î”Ñ’Ç�Ê�ÎÖÎOÒ�Î_Ì”Ê�Î’á

Î_á5ß�à�É’× È Å Î”ÄOÊ�ÎOÒ’Î’Ì”Ê

ÓãâÂÈ É”ÄOÊJÛ”ÎBÒ�Î’Ì”Ê

ÓãäjßÂÈ É”ÄOÊJÛ”ÎBÒ�Î’Ì�Ê

Ä’Å ÆhÇ�È ÉOÊ Å Ë{ÌÔÄOÊ�Ë{Í�Î”Ï
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å�æOç�è�ç®éEêOë:ç�ì�í®î’ç�è�ï�ð ç®é

å�ñgê’ò_è�ð ç_é

å�ì�ç®éKó ê’ð ô_ê”í®õOç”ëå”ö÷ó é:ç®ð ç�ø�ø�ùgî®ê_ò�ò’ç®ð æ'ç�è

å�ùlú�ûüûüï�ò�ó í’êBë ó ú�ò�ý­ò�ë:ç_éFþ ê”í�ç®ÿ����aý å��{ó ûhç��{éEê_ò’ø®ð êOë:ú�é

å���ó øBëKéKó ��ï�ë:ç�è��	��
 ç�í”ë

î_ê_ò_è�ð ç
���gå��’ú�ó è

ø�ç®ò_è����gå��_ú{ó è

ì�ç_éKó ê_ð ó �’ç����gå��_ú{ó è

ø�ç®ò_è��
�®ê”í®õOç”ë����gå��’ú�ó è

��éEê’ò_ø®ð êOë:ç����

�

�_è�êBë:ç���ë)ëKéKó ��ï�ë:ç�ø
���

h

SUd-NgR]P•Þx}ßágy•BDpžPiRFbHC]SUE-K³(+*>,/.C0;*43+37576/*

oqELeQS[àQTŸbHC]SUE-KQ\«ltR8E-o EXC]‡QP<R¨\]SUo"NQjšbHC]E-R]\ ^t\]NQfg\]T<R8SUf%P+ltE-RÂS[C•_™}

s

K�C]‡QSU\›”nb—^¸CF‡gP �/<��;(��7,��

oqS[eQeQjUP™”>bHR]PD‡¬bH\vC]‡QPAVwKQE—”vjUP<egd-POCFE�eQP<j[S[I-PiR2NQp%e¬bHCFPAo�P<\8\FbXd-Pi\2CFE©SUK¢CFPiR]Pi\8CFPiec\8SUo•NQjUbHCFEXR]\<}

ù

ÖH�Qå¬Ò†Ø-çT�"Ù¼æ ç�å¬Ò†ÖÃô±çLØ-çxÙ¥�%ç ^�çxþ<þ<åQë´çLþ

¦2‡QPi\]P¤C_”nE¨E-pžPiRFbHC]SUE-Kg\©bXR]P¤T<EXo•fQSUKgP<e

CFE-d-P™CF‡QPiR<˜²f%P<TŸbHNQ\]Pqb�TiE-KQ\8P<R8IHbHC]S[IXPq\6^xKgTW‡QR]E-KgSU\Fb¶CFSUEXK bXj[d-E-R8S[CF‡go bXexIXbHKQT<Pi\£\8SUo•NQjUbHCFS[E-KcC]SUo�P

CFE©b"ltNgC]NQR]POo�E-o�P<K¢C>E-Kgj[^�”v‡QP<K�S[Cn‡¬bX\2R]PiT<PiS[I-Pie�bXjUjžoqPi\]\FbHd-P<\2NQK¢C]SUjžC]‡¬bHC2o�E-o�P<K¢C2S[KkCFS[oqPH}

s

K•C]‡QSU\²SUo�pQj[P<o�P<K¢CWbHC]SUE-KZCF‡QP �/<��2(��7,��AjUS[fQRFbXR6^DTiE-K¢CFR]EXjU\
CF‡gP•C]SUo�P<j[^¢GíE-R]eQPiR]PieKƒ¬E—”•EXlxoqPi\]\FbHd-P<\

bXKQe egPiCFPiR]o�SUKQPi\£Ngp CFE�”v‡¬bHC•CFSUo�P�b�\8SUo•NQjUbHCFEXROTŸbXK bXegIHbXKQTiPkS[C]\£j[ExT<bXj•T<j[ExTWV´}

h

S[d-NQR8P±Þx}Ýâ

\]‡QE—”v\ƒb©pgR]ELT<P<\8\ƒEHlªC]SUo�PObXegIHbXKQTiP•bXKQe�R]P<TiP<pgC]SUE-K¤EXl“oqPi\]\]bXd-P<\i}

ï­‡gP<K�C]‡QP•\]TW‡QPieQNQjUPiRƒKgP<P<eg\ƒCFEqbXegIHbXKgT<PA\]S[o•NQjšb¶CFSUEXK±CFSUo�PDS[K�E-R8eQP<R2C]EqPœµgPiT<NgC]P•b(ltNgCFNgR]P

jUELTŸbXjZPiIXP<K¢CŸ˜DS·C�‡¬bX\±C]E•okbHVXP§\]NgR]P«CF‡QbHC¤KQE•o�P<\]\]bXd-Pi\¤”vS[jUjƒbXR]R8S[IXP«NQK¢CFS[j4CF‡¬b¶C±CFS[oqPH}�rLEQ˜

S[C•dXS[I-Pi\(CF‡QP�TiE-K¢CFR]EXjnCFE |&m'D+Ddi+,ž<•:-5�kA<�m�,~}',�k4*�ng•454:-*Q˜Z”v‡gSUTW‡•CFR8SUP<\£CFEÂbXegIHbXKQTiP�\]S[o•NQjšb¶CFSUEXK

CFSUo�PX˜|NQ\8SUKQd§C]‡QP¤pQR]S[oqS·CFS[IXP<\•EHl �/<��;(��7,��ž}

s

C©à¬R]\6C�eQP<TijšbXR8P<\�b§R]P<¡wNQPi\8C�ltE-R•CFS[oqP±bXegIHbXKQTiPX˜

bXKQe•CF‡QPiK T<E-K¢CFS[KwNQE-NQ\8j[^¹p%E-j[jU\(bXKge ”nbXS·CF\•ltE-R(b«C]SUo�P±bXegIHbXKgT<P¤d-RFbHKwC<}

s

lZCF‡QP�o�SUegeQjUP™”>bXR8P

VLKgE³”v\ƒltR]E-o bkpgR]PiILS[E-NQ\4TiE-o�pQNgCWb¶CFSUEXK�EXl?\FbHltP•”vSUKQeQE—”v\4C]‡¬bHCZCF‡QP£R]Pi¡LNgP<\8C]P<e§CFS[oqP£bXegIHbXKgT<P

SU\£bXjUj[E³”‘P<eÁ˜?S[C£R]P™CFNQR8KQ\•SUo�o�P<eQSUbHCFPij[^cbXKQe•d-S·I-P<\"bXK•bXexIXbHKQT<P±dXRFbXK¢CŸ}

]

NgC•S[l>C]‡QPkR8P<¡wNQP<\6CFPie

CFSUo�P¨bXegIHbXKQTiP•SU\«KQEHC§SUKñC]‡QP¹\]bHltP¹”vSUKQegE³”A˜p�/<��;(��7,���SUKQS·CFSUbHCFPi\�b�KgPi” T<E-o�pQNgCFbHCFS[E-KÀEXl
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\FbHltP¹”vS[KQeQE—”v\<} ÄZl CFPiR«CF‡QS[\«E-p%P<RFb¶CFSUEXKÀT<E-o�pQj[PiCFPi\<˜ �/<��;(��•,���egP<jUS·I-PiR]\§KQP™” o�P<\]\]bXd-Pi\›bHC

CF‡QP¥KQP™µLC¯p%E-jUjkILSUb�C]‡QP¥oqP™CF‡QELe¯8;*�•z�7*4:�k}?�kgk�nA<��gi�k4*��45d�{i;*;3��� L} ¦2‡QS[\¯S[\ b¸T<bXjUj[f¬bXTWV

ltNQKQTiC]SUE-K¨EXl>C]‡QPÀ|&m'D+Ddi+,ž<•:-5�kA<�m�,~}',�k4*�ng•454:-*Q}

s

C£R]PiT<PiS[I-Pi\(b�o�P<\8\FbXdXPX˜•bXKge¨CF‡gP<K¹T<bXjUj[\AC]‡QP

¾s<{n/*d�7*;3+3a|lt;5-,+,;*d�

¶

*7.¤CFE©d-PiKQP<R]bHCFPOKQ\~G6’"KQP™C_”nEXR]V±p¬bHTWVXPiC]\ZltR8E-oÅS[C2bHKQe¤SUKQ\8P<R8CnCF‡QPio$SUKkC]‡QP

jUELTŸbXj>P™I-PiKwCk¡wNQP<NQPH}

h

SUK¬bXj[j[^X˜|bHl CFPiR�egP<jUS·I-PiR]SUKgd›bXjUj>p%E-\8\]SUfgjUP�o�P<\]\]bXd-Pi\qNQK¢C]SUj2b›oqEXoqPiKwC©S[K

CF‡QP±ltNgC]NQR]PH˜��4<��;(��7,d� dXRFbXK¢CF\©bcC]SUo�P±bXexIXbHKQT<P±C]E«CF‡QP |&m'D+Ddi+,ž<•:-5�kA<�m�,~}',�k4*�ng•454:-*Q˜2”v‡QSUTW‡

ltE-R8”nbXR]eg\ZC]‡QPOd-RFbHKwCvC]E©C]‡QPA\]TW‡QPieQNQj[P<R<}

¦2‡QPs�/<��;(��7,�� o�SUeQeQj[Pi”nbXR]PkNQ\]Pi\qbQ©€«™Ð-Ã2ô�²Ä£†´‹¤1ò•¨‹À'«™Ð•bXj[d-E-R8S[CF‡go�˜“bXKQe¯NQ\]Pi\zô•´‹¤AÐ-£¥²•£†´‹¤A¨-ª

£¥¤�>E´‹©�Îb¨-²•£†´‹¤cC]E�TiE-o�pQNgCFPA\]bHltPO”vSUKQeQE—”v\i}

s

KgS[CFSUbXjUj·^�PŸbXTW‡�\]S[o•NQjšb¶CFE-R>\8PiC]\ZS·CF\2\]bHltPO”vSUKQeQE—”»CFE

SUKgà¬KgS[C_^-}2¦2‡gP<K«S·CƒTiE-KQeQS·CFS[E-K¬bXj[j[^qd-N¬bXR]bXK¢CFP<Pi\ƒC]‡¬bHCƒS[Cv”vSUj[j�KQEXCƒ\]P<Kge§bXK¢^�oqPi\]\FbHd-P<\ƒNQK¢CFSUj
C]‡QP

CFSUo�PXy

Tcond = Time(Earl iestE vent) + Lookahead
¦2‡QS[\co�PŸbXKg\�CF‡QbHC«b+\]SUo"NQjšbHC]E-R�”vSUj[jOKQEXC«\8P<KQe bHKw^»o�P<\]\]bXd-Pi\<˜A”vS[CF‡¥CFS[oqPi\8CWbHoqp¥jUPi\]\

CF‡¬bXK

Tcond
˜³Ã}¤AÐ}«�©Q²¥°2«Ëô•´‹¤AÐ-£¥²Ä£†´‹¤°C]‡¬bHC¨S[CÂeQELP<\ KgEXCÂR]P<TiP<S·I-P®bXK¢^ KQP™” oqPi\]\]bXd-P<\¨NQK¢CFS[j

CF‡QP�C]SUo�P

Time(Earl iestE vent)
} ¦2‡QS[\¹SU\ fžPiTŸbXNQ\8P�CF‡QPiR]P­bXR8P�KQEÀP™I-PiKwC]\ fžP™ltE-R]P�C]‡QP

CFSUo�P EXl±C]‡QP+P<bXR]j[SUPi\8C¨PiI-PiK¢CŸ} ¦2‡QP�o�SUeQegjUPi”nbXR8P¯Ng\]P<\¨T<E-KgeQS[C]SUE-K¬bHj(d-N¬bXR]bXK¢CFP<Pi\¨ltR8E-o bXjUj

\]SUo"NQjšbHC]E-R]\i˜ÁS[KgltE-R]oqbHC]SUE-K�bXf%E-NgCDC]‡QP•TiE-KQKQPiTiCFS[E-KQ\Of%PiC_”‘P<PiK›C]‡QP<o�˜
p%E-\]\8SUfQj[P"o�P<\8\FbXd-P§ƒQE³”v\i˜

bXKQe�S[KgltE-R8okbHC]SUE-K bHfžE-NxC�C]RFbXKg\]SUPiK¢Cqo�P<\8\FbXdXP<\qC]E¨TiE-o�pQNgCFP¤CF‡gP�\]bHltP�”vS[KQeQE—”v\<}�¦ªR]bXKQ\]S[P<K¢C

oqPi\]\FbHd-P<\•bXR8P(oqPi\]\FbHd-P<\OCF‡QbHCAbXR8P(\]P<K¢C<˜†fgNgCAKQEXCO^XPiC•R]PiT<P<S·I-Pie bHC4CF‡QPiSURDeQPi\8C]SUK¬bHC]SUE-KÁ}£¦2‡QP™^

bXR]PkbXK S[\]\]NgPkf¢^ÂT<E-o�pQNgC]SUKQd�\FbHltP�”vSUKQegE³”v\£SUK¨eQSU\6CFR]S[fQNgC]P<e \8SUo•NgjšbHC]SUE-KH‰ ½—ðEŠ„}�¦2‡gP �/<��2(��7,��

oqS[eQeQjUP™”>bHR]P¬©€«™Ð-Ã2ô•«•ÀkC]‡QP±\]bHltPk”vSUKgeQE—”v\•NQK¢CFS[j‘S·C"S[\"KQEXC"pžEX\]\]S[fQjUP©CF‡QbHC(bc\8SUo•NgjšbHC]E-RASUK¨C]‡QP

\8^L\8C]P<o{R]P<TiP<S·I-P<\"b�o�P<\8\FbXdXP�”vS·CF‡QS[KÂS·CF\A\Fb¶ltP�”vS[KQeQE—”A}±¦2‡QPiK S[C•d-S·I-Pi\•C]SUo�P©bXegIHbXKQTiPqd-R]bXK¢C

NQK¢CFSUj
C]‡QPAP<KQe�EXl†CF‡QPA\]bHltPO”vSUKQeQE—”ñEXl“P<bXTW‡�\]SUo"NQjšbHC]E-R<}

(

Õ
Õ´öxå2�†çwå¬Ö ���
ÓŸÔ¶åQØXÓ³Ù¼Õ%Ò

ò²ELE-V¶bX‡QP<bXe�S[K°bñegSU\8C]R]S[fQNgCFPie�\8SUo•NQjUbHCFS[E-K eQP<p%P<KgeQ\•E-K�C]‡QP

oqELeQP<j„˜ÁbHKQe§‡¬bX\4C]E±f%P)«�:7²Ä©¡¨}ô�²—«™ÐcltR]E-o S[C<˜ÁNQ\8SUKQdkoqELeQP<j†\]p%P<TiS[à¬T"VLKgE³”vj[P<eQdXPX}AÄ4K§S[KwC]NQS[C]S[IXP

\]E-NQR8T<P•EXl?j[ExEXVHbH‡QPŸbXe�S[K�b�KQP™C_”nEXR]V�\]S[o•NQjUbHCFS[E-K±SU\>C]‡QP•KQPiC_”‘E-R]V�pgR]E-p¬bHd¢bHCFS[E-K�eQPijšbŸ^-}|¦2‡QS[\ZS[\

CF‡QPkC]SUo�P(CF‡¬bHC"E-KQPqfQS[C•ltR]E-o/C]‡QPk\8SUd-KQbXj»•íCFR]b—IXP<j[\jŽ©CF‡gR]E-NQdX‡ CF‡QPqoqPieQSUNgo�}¤¦2‡QPiR]PiltEXR]P±S·C£S[\

d-N¬bXR]bXK¢CFP<PiecCF‡QbHCDbHKcPiIXP<K¢CASUK�E-KQP•KQELeQP"T<bXKcKgEXCDb‹FÁPiTiCObHKcPiIXP<K¢COS[K«bXKQEHCF‡QPiRƒKQELeQPH˜žf%PiltE-R8P

bqKQP™C_”nE-R8V¤pQR]E-pQbXd¢bHC]SUE-K�CFS[oqPAS[K�C]‡QP•ltNxCFNQR8PX}ZrxEQ˜´S·CvTŸbXK�fžP•NQ\]Pie§bX\ƒb‘ô•´‹¤4À�²†¨-¤2²pª¢´'´=<-¨‹°2«™¨•ÐX}

–ƒE—”nP™I-PiR<˜�pQR8E-p¬bXd¢b¶CFSUEXK�eQPijšbŸ^L\4S[K�”vSUR8P<j[P<\]\ƒKQPiC_”‘E-R8VL\AbHR]P"S[K�C]‡QP"R]bXKQd-P

[1:::1500ns]
˜%”v‡QS[TW‡

SU\2CFELE(\]‡QEXR8CvCFE©pQR8E-oqS[\]POjUbXR]d-P4\FbHltPO”vSUKgeQE—”v\ƒbHKQecb(d-ELELe�\8pžPiP<eQNgp
}

B4CF‡gP<R"pgR]E-p%P<R6CFSUPi\•EXl2C]‡QP±o�ExeQPij•bXjU\8E«P™µxSU\6CŸ˜?C]‡¬bHC•T<bXK•f%PkNQ\8P<e•CFE«PœµLCFRFbHTiC(j[ExE-V¶bX‡gPŸbXe
}

¦2‡QP<\8PAbXR]PvltE-RnPœµgbXoqpgjUPZpQR]E-p%P<R6CFS[P<\•E-KkCF‡gP4e¬bHCFb£j[SUKQV•jUbŸ^-P<R‘SUKkb£”vSUR8P<jUPi\]\•KQPiC_”‘E-R8V%}|ÄƒKQEXCF‡gP<R

\]E-NQR8T<Pi\“EXlxjUELE-V¶bX‡QP<bXe•bXR]P•pQR8E-p%P<R8C]SUPi\†EHlxC]‡QP‘R8PŸbXj GíC]SUo�P“T<EXoqo•NgKQSUT<bHCFS[E-KDpQR8EXCFELT<E-j„˜—NQ\]Pie"S[KAC]‡QP

T<E-K¢CFPœµLCDEXl?C]‡QPACF‡QPi\]SU\i}ZrxSUKgT<P•S[CZNQ\]Pi\Db(CFS[oqPAeQS·IxS[\]S[E-K�bXT<TiP<\]\ƒCFE©CF‡QP•oqPieQSUNgo$S[CZSU\Zp%E-\]\8SUfQj[P

CFE pgR]P<egSUTiCqbXK+PŸbXR8jUS[P<\8C©o�E-o�P<K¢C�SUK ltNgCFNgR]P�SUK•”v‡QSUTW‡�b¨KQELeQP�okbŸ^•\8P<KQe�SUK•CF‡QP�o�P<eQS[NQo�}

Yƒ\]S[KQdkC]‡QP<\8P•C_”nE�\8E-NQR]TiP<\DEHl|jUELE-V¶bX‡QPŸbHe
˜´S[CDS[\ƒp%E-\8\]SUfgjUP£C]E±eQP™CFP<R8oqS[KQP•jšbXR8d-P<RZjUELE-V¶bX‡QP<bXeQ\4S[K

CF‡QP�RFbXKgd-P

[1:::30ms]
}k–ƒE—”‘PiI-PiR<˜“C]‡QP<\8P±bXR8P)ÐÈ%>¤A¨-ÎÍ£†ôvª¢´'´=<-¨‹°2«™¨•Ð‹À™˜�S„}ßPH}�C]‡QPi^ÂbHR]P�f¬bX\]Pie E-K

b«T<NQR8R]P<K¢C�\8CFbHCFPkEXlvCF‡QP�o�ExegP<j‘bXKQe TW‡¬bXKQdXP¤bX\"CF‡gP�oqELeQP<j•PiIXE-j[IXP<\©SUK¹C]SUo�PX}›YZ\]SUKgd«CF‡QPi\]P
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-
. #�& !�/1032425-�6�7 +�(�)87 0�6�9:6;)�#'&=<>(�+;#�?1@�A39 !�B�7 C�*�D�6�EF@�A�9 !�GH7 &I#�. #;J�J�/�,�(�6�6�#�. "K#;%

L�L�L

L�L�L

!�&�#;M
-'#�J$)ON$)P7 2Q#RN;(�%�S�(�6�+;#�T�UV!$S�0�7 %

!�@�#�M
-'#�J$)OA�7 2Q#XW�%�S�('6�+�#�TYU�!$S�037 %

!�Z�03. . T�UV!�S�0�7 %

!�Z�03. . T�UV!�S�0�7 %

!�Z�03. . T�UV!�S�0�7 %

!�@
#$<P. #;+$)OWV)Y)P&87 C�-;)�#K[�(�. -'#�J�T�UV!�S�0�7 %

!�*'#�&P7 (�. NRA�0�N�\;S�#'6�)�J�TYU�!$S�037 %

!�J;+�,�#;%
-�. #�T�UV!�S�0�7 %

!RA�7 2Q#KW�%�S�('6�+;#�]^&I(�6�)8T�UV!$S�037 %

h

S[d-NQR]POÞx}ÚâLy•BOp%P<R]bHCFS[E-KÁ84*4:7*;<'=4*10;*43}3-576/*�5>,/. ?+.•=;5>,A:-*CBA<·D`*
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}

s

K�E-R]egP<R©CFE f%P�R]P<p%PŸb¶CWbXfQj[Pcb›\]S[o•NQjUbHCFS[E-K ‡¬bX\©CFE
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TŸbXK�fžPAPŸbH\]SUj·^±\8E-j[IXP<e�fw^¤PœµxP<T<NxCFSUKgdqTiE-KQT<NgR]R]PiK¢CDPiIXP<K¢CF\ƒSUK�b

h“s~h

B�oqbXKQKQPiR<}•–ƒE—”‘PiI-PiR<˜´CF‡QS[\

SU\(KQEXC�b§\8E-jUNgC]SUE-K•S[K b§eQSU\6CFR]S[fQNgC]P<e \]S[o•NQjšb¶CFSUEXK
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”vSUjUj|f%PkpQR8ExTiP<\8\]P<e S[K CF‡QPqE-R]egP<R£”v‡gSUTW‡¹CF‡gPi^Â”nPiR]P±\8P<KQe
}cÄ4KQe•\8SUKQTiPkCF‡QPqoqELeQPij•PœµxP<T<NxCFP<\
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(;:�t;*7.�i¦�7*�n´˜
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fw^£CF‡QP2\6^LKQTW‡QR]EXKQSU\]bHCFS[E-K©oqPiTW‡¬bXKQS[\]o�}“¦2‡QPiR]PiltEXR]P2CF‡QP |&m'D+D�i},ž<•:-5lkž<�m�,~}E,dk4*�ng•/5;:-*©eQP<TiR]PŸbH\]P<\

CF‡QPƒjUELE-V¶bX‡QPŸbHekbHC
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Lookahead� 2 � � t
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E-R[•~b�KQELeQPqR]P<TiP<S·I-P<e¯b�p¬bXTWVXP™C�bHC•CFSUo�P

T2
ŽF}�¦2‡gP±PiIXP<K¢CF\i˜|”vR8S[C8CFP<K SUK P<bXTW‡ bXR8Pk\]EXR8CFPie¹f¢^

CF‡QPiSUR>CFS[oqPi\8CFbXoqpg\<}

¦2‡gP<K
˜QC]‡QPOCWbX\8V±EXl²CF‡QPAo�ExegNQjUPZltE-R2pžEX\8CFpgR]ELT<P<\8\]S[KQd©SU\ªû8NQ\6C2CFE©oqPiR]d-PDC]‡QP<\8PA‡QSU\6CFE-R6^kà¬j[P<\

SUK¢CFE¤b�\]S[KQd-j[P"‡QS[\8CFEXR8^càQjUP(EXl|CF‡gP•”v‡QE-jUP(o�ELeQP<j„}

s

CANQ\8P<\ACF‡QP•C]SUo�P<\6CWbXo�pQ\4EHl‘C]‡QP(PiIXP<K¢CF\ACFE
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E-R]eQPiR‘C]‡QP<oÃSUK�CF‡QPZà¬K¬bXj%R]Pi\]NQj·CŸ}•€?IXP<K¢CF\>C]‡¬bHC‘‡¬bŸI-P4C]‡QP4\]bXoqPvCFS[oqPi\8CFbXoqpÁ˜¢fQNgC2bHR]P4PœµxP<T<NxCFP<e

E-K�egSGFžP<R]PiK¢Cƒ\8SUo•NgjšbHC]E-R]\nbXR]POltNQR6CF‡QPiRZEXR]eQPiR]P<e�f¢^±CF‡gP<SUR2\8SUo•NgjšbHC]E-R

s

u"}

á�iÔÓ MN¼U½
Ì~ã�½ðo/|jl
n¾lRuvo/w�q K7ä ÚKÌ~q�äåqHnpo/½ðo4|~l
n

¦2‡QSU\(\8P<TiC]SUE-K•TiE-KQTijUNQeQPi\•CF‡QPkeQP<\8T<R]S[pgCFS[E-K¹EXlvC]‡QP±SUo�pQj[P<o�P<K¢CWbHC]SUE-KÂEXlvCF‡gSU\£C]‡QP<\8SU\i}

h

SUR]\6CŸ˜

s

\]NQo�okbHR]SU\8P�C]‡QPcS[oqpQj[P<o�P<K¢CWb¶CFSUEXK�bXKge�eQSU\8T<NQ\8\�S[C]\qoqbXSUK�bXegIHbXK¢CWbHd-P<\�bHKQe®eQSU\]bXegIHbXK¢CWbHd-P<\i}

¦2‡QP<K
˜

s

TiE-KQTijUNQeQPACF‡gSU\v\]PiTiCFS[E-K�fw^�bHK�P™IXbHjUN¬bHC]SUE-K�EHl“CF‡gP£S[oqpQj[P<o�P<K¢CWb¶CFSUEXK
˜xTiE-KQ\8SUeQPiR]SUKgd©C]‡QP

d-E¢bXj
EHlªC]‡QPOCF‡QPi\]SU\2C]EkbXTW‡gSUPiIXP•b©p%E-\8S[CFS·I-PO\8pžPiP<eQNQpÁ}

Ñ<æ��ªètçxæ¨çxÒ%Ó—ågÓ³ÙtÕ%Ò ÷�×†æ¹æ ågÔ³ø

¦2‡QP S[oqpgjUP<o�P<K¢CFbHCFS[E-K EHl
C]‡QP p¬bHRFbXj[jUP<jµ&HeQS[\8CFR8SUfQNxCFP<e

\]SUo"NQjšbHC]SUE-KO\6^L\8CFPio�ltE-R
”vSUR8P<jUPi\]\†KQPiC_”‘E-R8VL\ªSU\†bXK•P™µLCFPiKQ\]S[E-K£C]EZC]‡QP|KQPiC_”‘E-R8V•\8SUo•NgjšbHC]E-R
KQ\~G6’4‰ î>Š„}

s

Cƒ‡QbX\ZbXeQeQPie�C]‡QPOltE-jUj[E³”vS[KQd•KQP™”ÀTiE-oqp%E-KQPiK¢CF\<y

�
‚ƒP™C_”nEXR]V�d-R]bXpQ‡

¦2‡QSU\‘T<E-o�p%E-KQP<K¢CnSU\•R]P<\8pžEXKQ\]S[fQjUPZCFE•R8P<pQR8P<\]PiK¢C>CF‡QP4KQPiC_”‘E-R]V�o�ExeQPij´EXl²KQ\6G~’£bX\nb"d-R]bXpQ‡

bXKQe•p¬bHR8CFS·CFS[E-K S·C"ltE-R"C]‡QP±eQS[\8C]R]SUfgNgCFPie•\]SUo"NQjšbHC]SUE-KÁ}

s

C(pQR8E—IxS[eQP<\©bHK•SUK¢CFPiR8l¼bXTiPkCFEcC]‡QP

0;*�kA<•3©jUS[fQRFbHR8^ž‰ÝÞEŠ„}

�
rxS[o•NQjšb¶CFE-R‘\]TW‡QPieQNQjUPiR

¦2‡QSU\•S[\•bD\]S[o•NQjUbHCFE-Rª\]TW‡QPieQNQj[P<R<˜¢C]‡¬bHC•S[\•bŸ”>bXR8PvEXl´CF‡QP2p¬bHRFbXj[jUP<jµ&HeQS[\8CFR8SUfQNxCFP<e•\]S[o•NQjUbHCFS[E-K
˜

bXKQe�NQ\]Pi\4b(TiE-KQ\]PiR8IHbHC]S[I-P£bXj[d-E-R]S·CF‡QoºC]E�TiE-K¢CFR8E-j�S[C]\2P™µxP<TiNgCFS[E-K
}

�
mnE-o�o•NQKQS[TŸbHC]SUE-KkSUK¢CFPiR8l¼bXTiP

¦2‡QSU\ o�ExegNQjUP°pgR]E—ILSUeQPi\¸\8P<R6IxS[T<Pi\¸C]E
PœµxTW‡¬bXKQd-PÅo�P<\]\]bXd-Pi\�bHKQe�\8^LKQTW‡QR8E-KQSU\8PÅC]‡QP

P™µxP<TiNgCFS[E-K¤EXl²CF‡QP4oqELeQP<j%”vS[C]‡�EXCF‡QPiR>\]S[o•NQjUbHCFE-R8\nS[KkCF‡QPO\6^L\8CFPio�}

s

C2Ng\]P<\>C]‡QP��/<��2(��7,��

jUS[fQRFbXR6^q”v‡gSUTW‡�SUo�pQjUPioqPiKwC]\>o�E-\8CvEXl†CF‡gP<\]P•\]PiR8ILSUTiP<\·‰ Û7Š„}

s

K£E-R8eQP<R�C]EƒR8P<T<EXKQ\8C]R]NQT™CªC]‡QP|KQ\6G~’2\8SUo•NgjšbHC]E-RÁltR]EXoÀbv\]P<¡wNQPiK¢CFSšbHjwC]EZbZeQS[\8C]R]SUfgNgCFPie•EXKQPX˜¶\]E-o�P•EXl

S[CF\|TiE-oqp%E-KQPiK¢CF\•‡¬bŸI-P4f%P<PiKko�ExegS[à¬Pie
}“¦2‡QPi\]PƒoqELeQS[àQTŸbHC]SUE-KQ\“‡¬bŸI-PDbAoqbXK¬bXd-PioqPiK¢C•ltNQKQTiC]SUE-KÁ˜

bXKQe­eQE KQEXC�TW‡QbXKQd-P§CF‡gP§\]P<oqbXK¢CFS[T<\±EHl£C]‡QP§oqELeQPijJ} ¦2‡QPi^®bXR]P«oqbXS[KQj[^¯SUK�C]‡QP«ltE-j[jUE—”vSUKQd

T<E-o�pžEXKQP<K¢CF\iy

�
ï­SUR8P<j[P<\]\vKQP™C_”nEXR]V

¦2‡QP<\8P4o�ExegS[à¬T<bHCFS[E-KQ\|bXR8PZKgP<P<egP<ekC]E£VHP<P<pqCF‡QPZSUK¢CFPid-R]S·C_^(EXlžCF‡QPvKQP™C_”nE-R8V©oqELeQP<j´bHT<R]EX\]\

o•NQj·CFSUpgjUP•\]S[o•NQjUbHCFE-R8\<}�Ä>C†CF‡QP‘pžEXSUK¢CF\�”v‡QPiR]P‘C]‡QP•KQPiC_”‘E-R]V•SU\s•_T<NgCjŽ|ltR]E-oñC]‡QP•\]P<pQbXRFbHC]SUE-KÁ˜

CF‡QP"SUK¢CFPiRFbXT™CFSUEXKQ\ƒf%PiC_”‘P<PiK§oqELeQPijªTiE-oqp%E-KQPiK¢CF\4‡Qb—IXP"CFEqfžP£R]PipQjšbXTiP<e«f¢^�P™µxTW‡¬bXKgd-P•EXl

oqPi\]\]bXd-P<\ƒbXo�E-KQd•C]‡QPA\]SUo"NQjšbHC]E-R]\i}
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�
úZbXKQeQE-o KwNQo•f%P<Rvd-P<KgP<RFb¶CFSUEXK

¦2‡QP<\8P�o�ExeQS·à¬TŸb¶CFSUEXKQ\§bXj[jUE—”;C]‡QP+R8P<pQj[SUT<bHCFPie�\]S[o•NQjUbHCFS[E-K�EXl�f%E-R]egP<RÂKQExegP<\<} ¦2‡QP™^

d-N¬bXR]bXK¢CFPiP C]‡¬bHCÂo•NQj·CFS[pQjUP¹S[KQ\8CFbXKQTiP<\ÂEXl±f%E-R]egP<R›KQELeQP<\Â‡¬bŸI-P CF‡QP¯\FbHoqP \8C]ExTW‡QbX\8C]SUT

fžPi‡¬bŸILSUE-NQRi}

�
¦2SUo�PDo�ExegNQjUP

¦2‡QSU\‘SU\nb"\8C]R]NQT™CFNQR8PDCF‡¬bHCnR]PipQR]Pi\]P<K¢C]\vC]SUo�PƒS[KkCF‡gPD\]S[o•NQjšb¶CFSUEXK�\6^L\8CFPio�}

s

C2S[\‘KgP<P<egP<e�CFE

P<KQ\8NQR]P•R]PipžP<bHCWbHfQSUj[S[C_^�EXlªeQSU\6CFR]S[fQNgC]P<e¤\]S[o•NQjšb¶CFSUEXKQ\<}

¦2‡QPvE³”vK�SUo�pQj[P<o�P<K¢CWbHC]SUE-K"bXo�E-NQK¢CF\•bXR8E-NQKQe©Û¢¿-¿X¿g˜¢jUS[KQP<\?EHlÁTiExeQPvS[Kkm`_a_¥bXKQekBO¦†T<j„}“¦2‡QR8P<P

CF‡QS[R]eQ\�ltR]EXo»CF‡gP<o bXR8P•S[oqpgjUP<o�P<K¢CFbHCFS[E-KDEXlgKQPi”•TiE-o�pžE-KgP<K¢CF\i˜XbXKge•C]‡QP‘R8P<\6C“bHR]P|oqELeQS·à¬TŸbHC]SUE-Kg\

EXlªC]‡QPAKQ\6G~’"CFE©okbHK¬bXd-PDC]‡QPAp¬bXRFbHjUjUPij¥&HegSU\8C]R]S[fQNgCFPiek\8SUo•NQjUbHCFS[E-K
}

ù

ÖH�Qå¬Ò%Ó—åQë´çLþ

�
a�ELeQNQjUbXR

s

o�pQjUPioqPiKwCFbHCFS[E-K

¦2‡QP�SUo�pQj[P<o�P<K¢CWbHC]SUE-K›ltE-j[jUE—”nPie CF‡gP�eQP<\8SUd-K bXKge•‡¬bX\©bXj[\]E§b«o�ExegNQjšbXR•K¬bHC]NQR]PH}¨¦2‡gSU\

bXjUj[E—”v\ÁCFEvTW‡¬bXKgd-P|\]E-o�P•p¬bXR6CF\²EXlLCF‡QP•\6^x\6CFPio ”vS·CF‡QEXNgC²b>FžP<T™CFSUKgdZEHCF‡QPiR�SUo�pQjUPioqPiKwCFbHCFS[E-K
}

h

E-R(P™µgbXo�pQjUPH˜•CF‡QP�\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K¯bXj[d-E-R]S·CF‡Qo{TŸbHK+f%P¤R]P<pgjšbXTiP<e ”vS[CF‡¯bXKgEXCF‡QPiR©E-KQP

”v‡QSUTW‡�P™µLC]RFbXT™CF\|‡QSUdX‡QP<R•j[ExE-V¶bX‡gPŸbXeQ\?ltR8E-o�C]‡QPvoqELeQPij¬bXKQe©pQR8E-oqS[\]Pi\|b•‡QS[d-‡QPiR•\]p%P<P<egNQp
}

¦2‡QSU\ T<bXK f%P¥eQE-KQP®”vS[C]‡QE-NgC¯TW‡¬bHKQd-SUKgd¸C]‡QP­p¬bXR8C]S[C]SUE-KQS[KQdQ˜kC]‡QP¥bXjUdXE-R]S·CF‡Qo EXlcC]‡QP

\]TW‡QPieQNQj[P<R<˜¬C]‡QPAE-pžPiRFbHC]SUE-Kg\nltE-R2\]PiKQeQS[KQdkbHKQe�R8P<TiP<S[ILS[KQd©oqPi\]\FbHd-P<\i}

�
úvP<p%PŸbHCFbXfQSUj[S[C_^

¦2‡QP{SUo�pQjUPioqPiKwCFbHCFS[E-K SUK¢C]R]ELeQNQT<Pi\ TiE-o�pžE-\8S[C]P�C]SUo�P<\6CWbXo�pQ\�CFE d-N¬bXR]bXK¢CFPiP{C]‡¬bHC

eQSU\6CFR8SUfQNgC]P<e©\]S[o•NQjUbHCFS[E-KQ\ªbXR]PvR]PipžP<bHCWbHfQjUPH}“¦2‡QPZNQ\]Pieqo�PiC]‡QELe©ltEXR•R]P<p%PŸb¶CWbXfQS[jUS·C_^£S[\•PŸbX\6^

CFE�SUo�pQjUPioqPiK¢CZbXKQec‡QbX\4b©KQPid-jUS[d-SUfQj[PDT<EX\8CŸ}ZmnEXoqp%E-\]S·CFPDC]SUo�P<\8CFbXo�pQ\2”nPiR]P"S[K¢CFR]ELeQNQTiP<e

SUK®KQ\~G6’¨”vS·CF‡QE-NxC¤oqELeQS[àQTŸbHC]SUE-KQ\�EXlACF‡gP§\]SUo"NQjšbHC]SUE-K+oqELeQPijU\<˜vNQ\8SUKQd E-fwû8P<TiC6G_E-R8SUPiKwC]P<e

pQR]EXd-RFbXo�o�SUKQd•CFP<TW‡gKQSU¡wNQPi\<}

ý�Ù¼þ<å¬ÖH�QåQÒžÓ—åQë´çLþ

�
ò�E—”>G_R]PipQR]Pi\]PiKwCFbHCFS·I-P"MAR]bXpQ‡�z“bHRFbXo�PiC]P<R]\

¦2‡QP d-RFbHpQ‡�CF‡¬bHC›R8P<pQR8P<\8P<K¢CF\ÂCF‡QP KQ\~G6’�KQPiC_”‘E-R8V�eQExPi\›KQEXC›R]P�ƒ¬P<T™C›CF‡QP¯bXo�E-NQK¢C›EXl

T<E-o�pQNgCFbHCFS[E-KQ\vCF‡¬b¶CAbXR]P"KQP<PieQP<e§CFEk\]SUo"NQjšbHC]P•bkKgPiC_”‘E-R]V�KQExegPX}A¦2‡QP•NQ\8P<e›o�ExeQPijU\ƒSUK

CF‡QP‘T<E-K¢C]P™µLC|EXl¬CF‡gPnCF‡QPi\]S[\?NQ\]PnT<E-o�o•NQKQS[TŸbHC]SUE-K•pQR8EXCFELT<E-j[\<˜¶”v‡QP<R8P>KQELeQP<\?‡Qb—IXP2eQSGFžP<R8P<K¢C

R]E-j[P<\£bXKQe•KQPiP<e•eQS‡FÁPiR]PiKwC•bXo�E-NQK¢C•EXl>pQR]ELT<Pi\]\]S[KQd§p%E³”‘P<R"R]P<\8pžPiTiC]S[I-Pij[^X}«¦2‡QP±R8E-jUPi\"EXl

CF‡QPAKQP™C_”nEXR]V¤KQELeQP<\ZbXR8P•egPiCFPiR]o�SUKQPiecb¶CƒR8NQKxGJCFSUo�PX˜QbXKQe¤CF‡QPiR]PiltEXR]P•bXR]PAKQEHCƒTiE-KQ\8SUeQPiR]P<e

f¢^±CF‡QPOpQbXR8C]S[CFS[E-KQS[KQdQ˜w”v‡QSUTW‡¤ELT<T<NgR]\vfžP™ltE-R]PO\8SUo•NgjšbHC]SUE-K
}

s

lªC]‡QP•bXo�E-NQK¢C2EXlªpQR]ELT<Pi\]\8SUKQd

pžE—”‘P<RD”nbX\AT<E-Kg\]SUegP<R]Pie¨f¢^�CF‡QP(p¬bHR8CFS·CFS[E-KQSUKgdqCF‡gSU\4”‘E-NQj[eÂR8P<\8NQj[CAS[K›b±fžP™C]CFPiROf¬bXjUbXKQT<PH}
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Ä4K�bXj·CFP<R8K¬bHC]S[I-P4bXpQpQR8E¢bXTW‡±”‘E-NQj[e�f%P4C]E(\8CWbHR8Cvb•\8P<¡wNQP<K¢C]SšbXj
\8SUo•NgjšbHC]SUE-K©ltE-R2bŸ”v‡QS[jUPX˜LjUP™C

CF‡QPAKQELeQPi\ƒeQP™CFPiR]o�SUKQPDC]‡QP<S[R2R]E-j[P<\<˜QC]‡QP<K�p¬bXR6CFS·CFSUEXK±CF‡QPA\]S[o•NQjUbHCFS[E-K�bXKQe�T<EXKwC]SUKwNQPAS[CvS[K

b�eQSU\6CFR]S[fQNgC]P<e§”>bŸ^X}•¦2‡QSU\•bXpgpQR]E¢bHTW‡›”‘E-NQj[eÂbXjU\8E�jUPŸbHe«CFE�b�fžP™C]CFPiROP<\6CFSUoqbHC]SUE-K«EHl•C]‡QP

T<E-o�o•NQKgSUTŸb¶CFSUEXKkp¬bHC8CFPiR]KQ\2f%PiC_”‘P<PiK�KQP™C_”nEXR]V±KQELeQPi\<}|¦2‡QSU\>bXpQpQR8E¢bXTW‡�”nEXNQjUe¤bXj[\]E(f%POb

KQP™µLCƒ\8C]P<p�SUK¤oqE—ILSUKgd•CFE—”>bHR]eQ\ZoqEXfQSUj[S[C_^�SUK�eQS[\8C]R]SUfgNgCFPie�\8SUo•NgjšbHC]SUE-KQ\i}

�
rxoqbXjUjÁò�ExE-V¶bX‡gPŸbXeQ\

¦2‡QP±j[ExE-V¶bX‡gPŸbXeQ\i˜†C]‡¬bHC•bXR]P�NQ\]Pie¹ltE-R•eQSU\6CFR]S[fQNgC]P<e \8SUo•NgjšbHC]SUE-K›SUo�pQj·^«I-PiR8^¨\]‡QE-R6C"\]bHltP

”vSUKQegE³”v\"bXKQeÂeQELP<\•KQEXC£pQR]E-o�SU\8P©b�p¬bHRFbXj[jUP<j[SU\8o�}(€?IXP<K¹CF‡gE-NQd-‡›CF‡QP�o�ExeQPij•pQR]E—ILSUegP<\

VwKQE—”vjUP<egd-P�C]E›P™µLCFR]bXTiC�d-R8PŸbHC]P<R©jUELE-V¶bX‡QP<bXeQ\<˜•C]‡QPi^•T<bXK¯KQEXC©f%P�Ng\]P<e�bHC(CF‡gP�TiNQR]R8P<K¢C

\8CFbXd-PO”vS[C]‡¤C]‡QP÷�/<��;(��7,��¤oqS[eQeQjUP™”>bHR]PX}

���Qå¬è¼×²ågÓ³ÙtÕžÒ

¦2‡QP�\8E-jUNgC]SUE-K¸EXl�C]‡QSU\›CF‡QPi\]S[\¨CWbH\]V pQR]E—ILSUegP<\¹b»p¬bXRFbHjUjUPij©bXKQe�eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]E-R«ltE-R§”vSUR8P<j[P<\]\ÂbXeLG_‡QELT KQPiC_”‘E-R]Vw\i}

s

‡¬bŸI-P+\]E-j·I-P<e¸CF‡QP CWbH\]VÀCFE­CFR]bXKQ\6ltE-R]o C]‡QP

\]SUo"NQjšbHC]E-R¤KQ\6G~’¯ltR]EXo b¯\]Pi¡LNgP<K¢CFSUbXj"E-KgP CFE�b�p¬bXR]bXjUj[P<j¥&¶eQSU\6CFR]S[fQNgC]P<e®E-KQPH} Ä eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-K�KQE—”»pQR]ELeQNQTiP<\>CF‡gPD\FbXo�PDR8P<\]Ngj[CF\>bX\2b•\]Pi¡wNQP<K¢CFSUbXj
E-KgPX}•¦2‡QPDltE-j[jUE—”vSUKgd£pQR8E-fQj[P<o�\

bXR]Pv\8C]SUj[jgjUP™l C•CFE•fžPv\8E-j[IXP<e�SUK©E-R]egP<R•CFE•bXTW‡QS[PiIXPƒ\8pžPiP<eQNQpqSUK©\]S[o•NQjUbHCFS[E-K•EXl%”vSUR8P<jUPi\]\|KQP™C_”nE-R8Vw\<y

�
uƒ^LK¬bXo�SUTAò�ELE-V¶bX‡QP<bXe

Ä¾o�PiC]‡QExe¨ltE-R"eg^LK¬bHoqS[TŸbXj[j[^«TW‡QbXKQd-S[KQdcCF‡gPkjUELE-V¶bX‡QP<bXe S[K¹eQS[\8CFR8SUfQNxCFP<e¨\]S[o•NQjšb¶CFSUEXKÂS[\
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bXpQpQj[SUTŸb¶CFSUEXK(fžPi‡¬bŸIxS[E-NQR•”vSUjUjgKQEXC>R8P<\8NQj[C‘SUK�\]S[o•NQj[CFbXKQPiE-NQ\•oqPi\]\FbHd-P<\‘PŸbXTW‡±\8P<TiE-KQe
˜xfžPiTŸbXNQ\8PDEXl

CF‡QPOR]bXKQeQE-o f¬bXTWVHE-FÂbXT<TiP<\8\Zo�PiC]‡QELe¤C]E•CF‡QPD”vS[R]PijUP<\8\2oqPieQSUNgo�}

]

NgC2”v‡QP<K¤CF‡gSU\>o�ExegP<jÁR8NQKQ\

jUE-KQd§PiKQE-NQdX‡�^~½—¿-¿-¿-¿X¿«\]P<TiE-KQeQ\©ltE-R(PœµQbHoqpQj[P'_œ˜‘S·C(SU\(I-PiR8^ j[SUVXPij[^ÂCF‡¬b¶C(CF‡QPi\]P�\]SUo"NQj[CFbXKQP<EXNQ\

oqPi\]\FbHd-P<\vELT<T<NgR<}

¦2‡gSU\4o�ELeQP<j²SU\ZCF‡QPiK«R]NgK«SUKcbkeQSU\6CFR8SUfQNgC]P<e�\]SUo"NQjšbHC]SUE-K¤E-K�CF‡QR8P<P•TiE-oqpgNgCFPiR]\<˜žT<E-KgKQP<T™CFP<e

fw^�b

h

bX\6CD€?C]‡QP<R8KQPiCOKgPiC_”‘E-R]V´}

s

KcE-R]eQPiRƒC]EkSUK¢C]R]ELeQNQT<P£eQSGFžP<R8P<K¢CDKgPiC_”‘E-R]V�T<E-KgeQS[C]SUE-KQ\i˜

s

NQ\]P

bq\]p%P<TiSšbXj†¡wNQP<NgP<SUKgd±eQSU\8T<S[pQjUS[KQPAE-K�C]‡QP"KQP™C_”nEXR]VcS[K¢CFP<R6l¼bXT<P•EXl•\8SUo•NgjšbHC]E-RA½-}v¦2‡QSU\ƒSU\ƒbk¦ªEXVXP<K

]

NQTWVXP™C

h

S[j[CFPiR�^¼¦

]>h

_A¡wNQP<NQPiSUKQdceQSU\8T<SUpgjUSUKgP©”vS·CF‡¨okb¶µxS[o•NQo/e¬b¶CWb�R]bHCFPqEXlO½—¿-a

]

S[C•&H\<˜“bXKQe

jšbHC]P<KQT™^«EXlZ½—¿-¿Hoq\·‰ßð�ŠJ}

s

KÂb�KQE-R8okbHj“E-p%P<R]bHCFS[E-K«\]S[o•NQjUbHCFE-R£½(\]PiKQeQ\•e¬bHCWb�S[KwC]E±CF‡QP©€?C]‡QP<R8KQPiC

KQPiC_”‘E-R]V§”vS·CF‡¹b�\]p%P<Pie¹EXlvbXR8E-NQKQe+½—Ü¢a

]

S[Cˆ&¶\<}±¦2‡QS[\£¡wNQPiNQP<S[KQd«eQS[\]TiSUpQj[SUKQP(\8jUE—”v\"eQE—”vK C]‡QP

\]P<KgeQSUKQd�\8pžPiP<e¨bXKQe§S[KwC]R]ELeQNQTiP<\AbXK›bXegeQS[C]SUE-K¬bHj†jUbHCFPiKQTi^�”v‡QSUTW‡›T<bXK§eQP<jUbŸ^«o�P<\]\]bXd-Pi\OeQNQR]S[KQd

\]SUo"NQjšbHC]SUE-KÁ}“rLSUo•NQjUbHCFEXR?KwNQo•f%P<RZ½4‡¬bX\|CF‡gPƒ\8okbXj[jUPi\8C

s

u"˜xbXKQe©CF‡QPiR]P™ltE-R]PZCF‡QPZ‡QSUdX‡QP<\6CnpQR8SUE-R8S[C_^

oqPi\]\FbHd-P<\i˜>”v‡QP<K�C]‡QPi^+T<E-K¢CFbXSUK¯CF‡QP�\FbXo�P�C]SUo�P<\8CFbXo�p
}®¦2‡QSU\q¡wNQP<NQPiSUKQd eQSU\8T<SUpgjUSUKgP�egP<jšbŸ^L\

oqPi\]\FbHd-P<\i˜OT<E-o�SUKQd¹ltR8E-o \8SUo•NQjUbHCFEXR«½-˜ObXKgeñSUKgT<R]P<bX\]Pi\�C]‡QP›pQR]EXf¬bXfQS[jUS[C_^+ltE-R�E-NgC�EXl"E-R]egP<R

pQR]ELT<Pi\]\]S[KQd�EXl“\8SUo•Ngj[CWbHKQP<E-Ng\>PiIXP<K¢CF\i}

uƒNQR]S[KQdcCF‡gPk\]S[o•NQjUbHCFS[E-KQ\•bXK EXfQ\]PiR8I-PiR•CFR]bXTWVw\•oqPi\]\]bXd-P<\i˜•SUKÂCF‡QP±EXR]eQPiR£”v‡QS[TW‡ CF‡QP™^¹bHR]P
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3

5

h

SUd-NQR8POág}ßÜgy|‚ƒP™C_”nEXR]V�o�ExeQPijÁltE-R2R8P<p%PŸbHCFbXfQSUj[S[C_^�CFPi\8C

hªs~h

B¸E-R]eQPiR u4P™CFPiR]o�SUKQS[\8CFS[TDE-R8eQP<R

rxSUo�½ rLSUok’ rxS[okÜ rxSUo�½ rxSUok’ rLSUoqÜ

BDNgCZEXl“EXR]eQPiR2oqPi\]\FbHd-P<\ ‰wÑ%Š ’x}ßÜ ÛQ}ßî ’x}[½ ½—¿g}ßð ð-îg}ßá ½-½-}ßÜ

BONxCvEXl“EXR]eQPiRZPœµLCFP<R8K¬bXj�P™I-P<K¢C]\§‰|Ñ§Š ’x}ßÜ ÛQ}ßî ’x}[½ ¿ ¿ ¿

¦“bXfgjUPAág}Ý’xy|úvP<p%PŸbHCFbXfQSUj[S[C_^�CFPi\8CPO \8^Lo�oqP™CFR]S[TOKQPiC_”‘E-R8V

R]P<TiP<S·I-P<eÁ}•Ä2egeQS[C]SUE-K¬bHjUj[^X˜´S[CZltE-jUj[E³”v\vCF‡gP•E-R]egP<RDEXl|PœµxP<T<NxCFSUEXK§EXl•CF‡QP"T<E-R8R]P<\8pžEXKQeQSUKgd�«�:7²~«�©ˆ¤A¨-ª

«�Ñ-«�¤2²ÔÀ�•"¦2‡QP(dXE¢bXj“EHl•C]‡QSU\4oqE-KgS[CFEXR]SUKgdkSU\ƒCFE�\]PiP•”v‡QPiC]‡QP<RAE-NxCOEXl•E-R]egP<ROo�P<\]\]bXd-Pi\OR]P<\8NQj[CAS[K

E-NgCZEXlªE-R]eQPiRvPiI-PiK¢CF\<}

¦2‡QPi\]PA\]S[o•NQjUbHCFS[E-KQ\‘bXR]PObHjU\]E(R8NQK�”vS[C]‡±CF‡QPOR8P<p%PŸbHCFbXfQSUj[S[C_^(ltP<bHCFNQR8PDCFNQR8KQP<e¤E-FcSUK�E-R8eQP<R‘CFE

\]P<PACF‡gP•egSGFžP<R]PiK¢Cƒf%P<‡Qb—ILS[E-NQR2f¢^�b(pQNQR]P

h“s~h

B E-R]eQPiR]S[KQd©EXl“\8SUo•Ngj[CWbHKQP<E-Ng\>oqPi\]\]bXd-P<\i}

ý�Ù¼þŸØ¢×†þŸþŸÙtÕ%Ò°Õ%ÿqô±çLþŸ×†ètÓ³þ

¦2‡QP¤R8P<\]Ngj[CF\(ltR8E-o C]‡QSU\(Pœµgp%P<R8SUo�P<K¢C�bXR8P�\8‡QE—”vK+S[K•CWbXfQj[P<\©ág}Ý’

bXKQeÂág}ßÜg}"¦ªbXfQj[P(ág}Ý’k\]‡QE—”v\•R]P<\8NQj[C]\DltR]E-o bXK›P™µxp%P<R8SUo�P<K¢CANQKQeQPiROKQE-R8okbXjªT<E-KgeQS[C]SUE-KQ\i˜
SJ} PX}£b

\8^Loqo�PiC]R]S[T"KQP™C_”nE-R8V´}O¦“bXfgjUP•áx}ÝÜkpgR]P<\8P<K¢CF\OR8P<\8NQj[C]\4ltR]E-o�C]‡QP(bX\6^xo�o�PiCFR8SUT•KQPiC_”‘E-R8V%˜ÁSJ} PX}ƒC]‡QP

KQPiC_”‘E-R]Vq”vS[CF‡¤b•¡wNQPiNQP<S[KQd(eQS[\]T<S[pQjUS[KQPZE-K¤\]SUo"NQjšbHC]E-Rv½-}

s

K¤PŸbXTW‡¤KQP™C_”nEXR]V

s

R]NgK¤b•\]SUo"NQjšbHC]SUE-K

”vS[CF‡¹b

h“s~h

B¾E-R8eQP<R8SUKQdQ˜ªbXKQe¹b�\]S[o•NQjUbHCFS[E-K§”vS[CF‡¨eQPiC]P<R8oqS[KQSU\6CFSUT(EXR]eQPiR]SUKgdcEXl2\8SUo•Ngj[CWbHKQP<E-Ng\

PiI-PiK¢CF\<}‘¦2‡QP<KÁ˜´ltEXR2PŸbXTW‡�\]SUo"NQjšbHC]E-R

s

oqP<bX\]NgR]PDCF‡gP•p%P<R8T<PiKwCFbXd-P•EXl“bXjUjpô•´‹¤sô�Ã}©ˆ©€«�¤2²RÎÏ«•À•À·¨'Ò}«•À™˜

CF‡¬bHCqS[C©R8P<TiP<S[IXP<\qE-NgCqEXlDE-R8eQP<Ri}�€|bXTW‡+P™µLCFPiR]K¬bXjZo�P<\]\]bXd-P�SUK CF‡QS[\©\]T<PiK¬bXR8SUEÂR]P<\8NQj[C]\qS[K+EXKQP

P™µLCFPiR]K¬bXjZPiIXP<K¢C±S[K•CF‡QP�\]S[o•NQjšb¶CFE-R•¡wNQPiNQPX}+¦2‡QP<R8PiltE-R8PX˜

s

bXjU\8EÂo�PŸbH\]NQR8P¤C]‡QP�pžPiR]T<PiK¢CWbXd-P�EXl

bXjUj
ô•´‹¤sô�Ã/©ˆ©€«�¤2²P«�:7²~«�©ˆ¤A¨-ªU«�Ñ-«�¤2²¥À™˜xC]‡¬bHCZbXR8POP™µxP<TiNgCFPie ´‹Ã}²�´�> ´‹©™Ð}«�©"bXT<TiE-R]egSUKQd(CFE•C]‡QPOeQP™à¬KQP<e

E-R]eQPiR]S[KQd©KQEXCWb¶CFSUEXK
}“¦2‡QS[\vjšbX\6C2oqP<bX\]NgR]PO\]‡gE³”v\v”v‡QP™CF‡QPiRvC]‡QPO\]S[o•NQjUbHCFS[E-KkS[\2eQPiC]P<R]o�SUKgSU\8C]SUTƒE-R

KQEXCŸ}

Äƒ\�PœµxpžPiTiCFPie
˜‘C]‡QP¤T<E-o�o•NQKgSUTŸb¶CFSUEXK¹\8^L\8C]P<o eQELP<\(KgEXC(ltE-jUj[E—”ÅC]‡QP¤\]PiokbXK¢C]SUT<\•ltEXR(E-R]eQPiR

EXlD\8SUo•NQj·CWbXKgP<E-NQ\(o�P<\8\FbXdXP<\<˜neQPià¬KgP<e�S[K C]‡QP�\]SUo"NQjšbHC]SUE-K \8^L\8C]P<o�}�¦2‡QP�R]P<\8NQj[C]\q\8‡QE—”$CF‡QbHC
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hªs~h

B E-R]egP<R uƒPiCFPiR]o�SUKQS[\8C]SUTDE-R8eQP<R

rxSUo�½ rxSUok’ rLSUoqÜ rxSUo�½ rxSUok’ rLSUoqÜ

BDNgCvEXlªE-R]eQPiRvoqPi\]\FbHd-P<\¶‰|Ñ§Š Üg}ßð î-ðg} Û î-ðg}ßá Üg}ßá î-ðg} Û î-ðg}ßð

BDNgCZEXl“EXR]eQPiR2P™µLCFPiR]K¬bXj²P™I-P<K¢C]\§‰|Ñ§Š Üg}ßð î-ðg} Û î-ðg}ßá ¿ ¿ ¿

¦“bXfgjUPAág}ßÜgy|úvP<p%PŸbHCFbXfQSUj[S[C_^�CFPi\8CPO bX\8^Lo�oqP™CFR8SUTDKQP™C_”nEXR]V

PiI-PiKcb(\6^xo�o�PiCFR8SUTDKgPiC_”‘E-R]V±S[K¢CFR]ELeQNQTiP<\vE-NgC>EXl“EXR]eQPiR2oqPi\]\FbHd-P<\ ^¼\8P<POCWbHfQjUPOáx}Ú’7_œ}•a�E-R8P<E—I-PiR<˜

CF‡QP•pžPiR]TiP<K¢CWbXdXP"EXl“E-NgCZEXl?EXR]eQPiRƒo�P<\8\FbXd-Pi\ƒIHbXR8SUP<\vf¢^�CF‡gP£eQS‡FÁPiR]PiKwCƒ\]S[o•NQjUbHCFS[E-K�R]NQKg\<˜´”v‡QSUTW‡

\]‡QE—”v\2CF‡¬b¶C2CF‡QPAE-R8eQP<R2EXlªo�P<\]\]bXd-Pi\ZS[\2KQE-KQegPiCFPiR]o�SUKQS[\8C]SUTX}ªÄ4j[jÁCF‡QPi\]PAo�P<\]\]bXd-Pi\ZR8P<\8NQj[CvS[K�E-NgC

EXlZE-R]eQPiR(P™µxP<TiNgCFS[E-K EXlƒPiI-PiK¢CF\<˜‘f¢^¹CF‡QP

hªs~h

B E-R]egP<R]S[KQdQ}

]

NgC(C]‡QP�eQPiC]P<R8oqS[KQSU\6CFSUTqE-R]egP<R]S[KQd

okbXKQbXd-P<\>C]‡QPANQKQE-R8eQP<R8P<e�oqPi\]\]bXd-P<\i˜%bXKQe¤P™µxP<TiNgCFPi\DbXj[j
P™µLC]P<R]KQbXj�PiIXP<K¢CF\ƒSUK¤E-R]egP<R<}

¦2‡gP©bX\8^Lo�oqP™CFR8^�S[KcCF‡QP"KQPiC_”‘E-R]V�SUKcC]‡QP•\8P<T<EXKQe›\]P<R8SUPi\OEXl|\]S[o•NQjšb¶CFSUEXKQ\vR]P<\8NQj[C]\DSUKcoqE-R8P

oqPi\]\FbHd-P<\i˜•R8P<TiP<S[IXP<e E-NgC•EXlZE-R]eQPiRN^¼\8P<P±CFbXfQjUPkág}ßÜ•_™}›¦2‡QS[\•SU\•f%P<T<bXNQ\8P±CF‡QP�‡QS[d-‡QPi\8C(pQR8SUE-R8S[C_^

oqPi\]\FbHd-P<\¤ltR]E-o \]S[o•NQjšb¶CFE-R«½ÂbXR8P›KQE—”�eQP<jUbŸ^-P<e»f¢^�CF‡QPÂKQP™C_”nE-R8V´}¾¦2‡QPiR]PiltEXR]PX˜DC]‡QP›EXCF‡gP<R

C_”nE�\8SUo•NQjUbHCFEXR]\ZR]P<TiP<S·I-P©bXj[oqE-\6CDbHjUj²EXl|CF‡QP"T<E-KQTiNQR]R8P<K¢CAo�P<\]\]bXd-Pi\DE-NgCOEHl|E-R]eQPiR<}O¦2‡QP

hªs~h

B

E-R]eQPiR]S[KQdñbHd¢bXSUK VHP<P<pg\ CF‡QP¯E-R8eQP<RÂEXl±C]‡QP+o�P<\8\FbXdXP<\¨bX\¨S·CÂSU\<˜�bXKge�P™µxPiT<NgC]P<\•bXj[oqEX\8CÂbXj[j

T<E-KQTiNQR]R8P<K¢CvP™µLC]P<R]KQbXjÁP™I-P<K¢C]\ZEXNgC>EXl²EXR]eQPiR<}

]

NgCnCF‡QPƒeQPiC]P<R]o�SUKgSU\8C]SUTZE-R]egP<R]S[KQd•S[\>bŸ”>bHR]PDEXl�C]‡QP

l¼bXTiC2C]‡¬bHCZoqPi\]\]bXd-P<\ZTŸbHK�f%PAeQP<jUb—^XP<e¤CF‡QR8E-NQd-‡¤CF‡gP•TiE-o�o•NQKQS[TŸbHC]SUE-K±\6^L\8CFPio�}

s

K�\8pQS[C]POEXl“C]‡QP

‡QSUd-‡�pQR8E-pžEXR8CFS[E-K¤EXl•NQKgE-R]eQPiR]Pie«oqPi\]\]bXd-P<\i˜žS·CZP™µxP<TiNgCFPi\ObXjUj�PœµLCFP<R8K¬bXj†PiIXP<K¢CF\OS[Kcb�R]P<p%PŸb¶CWbXfQj[P

l¼bX\]‡QS[E-K
}

�"Õ%Ò†Ø¢è„×†þŸÙtÕ%Ò

¦2‡QS[\nP™µxp%P<R8SUo�P<K¢C>\8‡QE—”v\nCF‡¬b¶C‘C]‡QP4\8SUo•NQjUbHCFS[E-K©\8^L\8C]P<o P™µxP<TiNgCFPi\vbXjUj¬PœµxC]P<R8K¬bXj

T<E-KQTiNQR]R8P<K¢C>P™I-PiKwC]\2SUKqb£eQP™CFPiR]o�SUKQS[\8CFS[T2E-R]egP<R<}•¦2‡gP4EXC]‡QP<R•PiIXP<K¢CF\i˜g”v‡QSUTW‡±bXR]PZKQEXC‘T<E-KgT<NQR8R]P<K¢C

bXjU\8E ‡¬bŸI-P�CF‡QPiSURk\6CFR8SUTiCkE-R]egP<R<˜2egPià¬KQPie®f¢^+C]‡QP«\8^LKQTW‡gR]E-KQS[\FbHC]SUE-K�bXjUd-EXR]S[C]‡Qo�}®¦2‡QSU\qoqP<bXKQ\

CF‡¬bHC"bXj[j•PiI-PiK¢CF\(SUKÂPŸbHTW‡¹\]S[o•NQjšb¶CFE-RAbXR8PkPœµgPiT<NgC]P<e•S[K¨CF‡gPq\]bXoqPqE-R]egP<RAltR]E-o�E-KgPkP™µxPiT<NgC]SUE-K

CFE�bXKgEXCF‡QPiR<} ¦2‡gP<R]P™ltE-R]PH˜�bH\]\]NgoqS[KQd¾CF‡QbHCÀP™I-P<K¢C TiE-oqpgNgCWbHC]SUE-Kg\ÀbXR8P�R]PipžP<bHCWbHfQjUPH˜ C]‡QP

eQSU\6CFR]S[fQNgC]P<e­\]S[o•NQjšb¶CFSUEXK�\8^L\8C]P<o pQR8ExegNQT<Pi\�R8P<p%PŸbHCFbXfQjUP§R8P<\8NQj[C]\<˜4”v‡QS[TW‡»S[\�bXKQEXC]‡QP<R¤bX\8pžPiTiC

EXl“S·CF\2TiE-R]R8P<TiC]KQP<\8\<}

+ìiÔÓ æ“Ú qHq-,�ãÎÚŒx§qH{•o/{

¦2‡QSU\¨\]P<T™CFS[E-K�d-R8E-NQpQ\¨P™µxp%P<R]S[oqPiK¢CF\ C]‡¬bHCÂCFP<\6C¹CF‡gP�\]p%P<PieQNQp°ltR8E-o p¬bXRFbHjUjUPij(\]S[o•NQjšb¶CFSUEXKQ\<}

rxP<T™CFSUEXKÀág} ÛQ}·½ pQR8P<\]PiK¢CF\›bXK»P™µxpžPiR]S[oqPiKwC�CF‡¬b¶Cco�PŸbX\8NQR]Pi\c\8pžPiP<eQNQpÁ˜•bXKQe¥CF‡QP¨SUK4ƒQNQP<KQTiP¹EXl

jUELE-V¶bX‡QPŸbHecSUK«bkp¬bXR]bXjUj[P<j²\]S[o•NQjšb¶CFSUEXK
}ƒrxP<T™CFSUEXK›ág}ßÛg}Ú’©P<\8C]SUoqbHCFPi\4CF‡gP•pžEX\]\]S[fQjUP•\]p%P<PieQNQp§ltR]EXo

p¬bXRFbHjUjUPijÁ\8SUo•NQjUbHCFS[E-K
˜wS[lªeg^LK¬bXo�SUT4jUELE-V¶bX‡QPŸbHe¤”nbX\vNQ\8P<e
}

�Hú ü�ú¼Ð ÷s�•çwçxÖ†×��X^�çwå¬þŸ×²Ô³çLæ çLÒžÓ

¦2‡QSU\2\8P<TiC]SUE-K�eQPi\]T<R8SUf%P<\ƒbXK¤P™µxp%P<R]S[oqPiK¢CZC]‡¬bHCvo�PŸbX\8NQR]Pi\v\]p%P<P<egNQpcS[K�pQbXRFbXj[jUPijÁ\]S[o•NQjUbHCFS[E-K
}
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rLSUKQTiPƒCF‡gP4jUELE-V¶bX‡QP<bXeQ\i˜LNg\]P<e�S[KqC]‡QP4TiNQR]R8P<K¢C2SUo�pQj[P<o�P<K¢CWbHC]SUE-K

EXl´CF‡QP2\8SUo•NQjUbHCFS[E-K"\6^L\8CFPioºbXR8P>\]oqbXjUj„˜XS·C?TŸbHK�‡QbXR]eQj·^£bXTW‡QSUP™I-PZbDp%E-\]S·CFS[IXP>\]p%P<PieQNQp
}•¦2‡gP<R]P™ltE-R]PH˜
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”vSUKQeQE—”A}?¦2‡gP2\]‡QE-R6CFPiR?CF‡QP2\]bHltPn”vSUKgeQE—”A˜-CF‡QP2o�E-R]PnEXl CFPiK•CF‡QP>\8SUo•NgjšbHC]E-R]\ª‡¬bŸI-P2CFED\6CFE-p©P™I-P<K¢C
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CF‡¬bHCvC]‡QPApQR]P™IxS[E-NQ\vP™µxp%P<R8SUo�P<K¢CvfQR]EXNQd-‡¢CZNQp
y

½-}v–ƒE—”
o•NQTW‡�j[ExEXVHbH‡QPŸbXe+SU\qKQP<PieQP<e®S[K�E-R8eQP<RkC]E¹bXTW‡gSUPiIXP§b p%E-\]S·CFS·I-Pc\8pžPiP<eQNgp®SUK+C]‡QP

KQE-KxGJCFR8S[ILSšbXjžTŸbX\8PO”v‡QP<K�jUELE-V¶bX‡QPŸbHe�SU\2KQEXCvS[Kgà¬KQS·C_^

‚

’x}

s

\2CF‡QS[\Zj[ExEXVHbH‡QPŸbXe¤bŸIHbXS[jšbXfQj[P4S[K¤C]‡QPO\]S[o•NQjUbHCFS[E-K±o�ExeQPij

‚

���H�•çwÔ¶Ù„æ çLÒžÓŸå¬è»�nå¬þ<ö

¦2‡QP•à¬R]\6C4CWbH\]V¤EXl?C]‡QSU\ZP™µxp%P<R]S[oqPiK¢CDSU\2C]E‘¨-©ˆ²Ä£ &Pô�£•¨-ª¥ª�%�£¥¤sô�©•«™¨‹À'«AC]‡QP

jUELE-V¶bX‡QPŸbHe¥S[K�”vSUR8P<jUPi\]\¤KQP™C_”nE-R8V®\]S[o•NQjšb¶CFSUEXKQ\q”vS·CF‡­KQ\6G~’x˜DbHKQe¥C]E oqP<bX\]NQR8P§CF‡QP›R]Pi\]NQj·CFS[KQd

\]p%P<P<egNQp
} ¦2‡gP jUELE-V¶bX‡QP<bXe¥SU\¤CFE�f%P S[KQT<R8PŸbX\8P<eÀNgKwC]SUjAS[C�R8P<\]Ngj[CF\�SUK»b�p%E-\]S·CFS[IXP›\]p%P<P<egNQp
}

¦2‡QP<K
˜DC]‡QP›\]PiT<E-KQe¥CWbX\8V�SU\±C]E P<\8C]SUoqbHCFP«C]‡QP›pžEX\]\]S[fQjUP§ex^xKQbXoqS[T§jUELE-V¶bX‡QP<bXe
˜ƒb—IHbXS[jšbXfgjUPcS[K

CF‡QPA\]S[o•NQjUbHCFS[E-K±o�ExeQPijJ}

���H�•çLØXÓ—çLÖ�ô±çLþŸ×†ètÓ³þ

¦2‡QP•pQR8PiILSUE-Ng\ZPœµxpžPiR]SUo�P<K¢CZ\]‡gE³”‘P<e�CF‡¬bHCƒb©\]‡QEXR8CZjUELE-V¶bX‡QP<bXe�R]Pi\]NQj·CF\

SUK bc\8pžPiP<eQNQp¯EXlZbXR8E-NQKQe ¿x}ÚÞx˜|bHKQe b«jUELE-V¶bX‡QP<bXe EXlZS[Kgà¬KQS·C_^¨S[K•bXR8E-NQKQe®½-}Ýâx}§¦2‡QPiR]P™ltE-R]PH˜

s

P™µxpžPiTiCƒCF‡¬bHCvC]‡QP<R8P£S[\vb©IHbXj[NQPAEXlªC]‡QP•jUELE-V¶bX‡QPŸbHe¤C]‡¬bHCZTŸbHNQ\]Pi\ZC]‡QP£\8pžPiP<eQNgpcCFE©f%P"b©pžEX\]S[C]S[IXP

KLNgo•fžPiRZbXR]E-NgKQe¨½X}|–ƒE—”nP™I-PiR<˜´CF‡QS[\>IXbHjUNQPOT<bXK�f%PA‡¬bXR8eQj[^kP<\8C]SUoqbHCFPie¤fžP™ltE-R]Pi‡¬bXKQe
}

h

E-R²CF‡QPnpžE-\8\]S[fQjUP•eg^LK¬bXo�SUT‘jUELE-V¶bX‡QPŸbHe
˜

s

Pœµgp%P<T™C?IHbXjUNgP<\“S[K"CF‡gPnRFbHKQd-P

[1:::30ms]
˜-f%P<T<bXNQ\]P

EXl“C]‡QPOE-p%P<RFb¶CFSUEXK�EHlª”vS[R]P<j[P<\8\2KQPiC_”‘E-R]Vw\ƒSUK�CF‡QPATiE-K¢CFP™µLCƒEXl†CF‡QS[\>CF‡QPi\]SU\ ^t\]P<PA\8P<TiC]SUE-Kc’x}ÝÞ7_™}
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¦2‡QPƒT<NQR8R]PiKwC]j[^�NQ\8P<e�jUELE-V¶bX‡QP<bXe©SUKqp¬bXRFbHjUjUPij¬bXKQekeQSU\6CFR]S[fQNgC]P<ek\8SUo•NgjšbHC]SUE-KQ\

SU\“àgµxPiekbXKge(f¬bX\]PieqEXK(pQR]E-pQbXd¢bHC]SUE-K•egP<jšbŸ^X}“¦2‡QPiR]PiltEXR]PX˜¢C]‡QP2E-KQj·^£”nbŸ^•CFEb¨-©ˆ²•£ &Pô�£•¨-ª¥ª�%¶£¥¤sô�©€«™¨‹À'«

CF‡QPDj[ExEXVHbH‡QPŸbXeqSU\•CFE(TW‡¬bXKgd-P4CF‡gPDpQR]EXp¬bXd¢bHC]SUE-KqeQP<jUbŸ^-}•¦2‡QPOpQR8E-p¬bXd-bHCFS[E-KkeQPijšbŸ^qfžP™C_”nPiP<K�C_”nE

KQPiC_”‘E-R]V�KgExeQPi\

A
bHKQe

B
S[K¤KQ\6G~’(S[\2TŸbXj[T<NQjUbHCFPie¤fw^kCF‡QPOltE-R8o•NQjšbxy

Propagation Delay =
Distance(A; B)
Speedof Lig ht

¦2‡gP<R]P™ltE-R]PH˜²SUK«E-R8eQP<RDC]E�SUKQTiR]P<bX\]P•C]‡QP(pQR]EXp¬bXd¢bHC]SUE-KceQP<jUb—^cE-KQP•KgP<P<eg\•PiS[C]‡QP<RDC]E�SUKQTiR]PŸbH\]P

CF‡QP«egSU\8CFbXKQTiPcf%PiC_”‘P<P<K­KQELeQPi\<˜ZE-RqC]E¹eQP<TiR]P<bX\]P«C]‡QPc\8pžPiP<e­EXlAjUS[d-‡¢CkS[K+C]‡QP«o�ExeQPijJ}ñrxSUKgT<P

CF‡QP£okb¶µxS[o•NQo$p%E-\]\8SUfQj[P£egSU\8CFbXKQTiPÁ^

550m
_v\6CFSUj[j�R]Pi\]NQj·CF\4S[K«b©I-P<R6^c\8okbHjUj�pQR8E-p¬bXd¢b¶CFSUEXK�eQPijšbŸ^

^

1:8�s
_œ˜¢CF‡QPDEXKQj[^(”nbŸ^qC]E"ltNQR8C]‡QP<R‘SUKQTiR]P<bX\]PZCF‡QPƒpQR]E-pQbXd¢bHC]SUE-K�eQP<jUbŸ^qS[\‘C]E9Ð}«•ô�©€«™¨‹À'«K²¥°2«ìÀ—¦2«•«™Ð

´�>[ªÆ£‡Ò‹°}²p£¥¤z²¥°2«¶ÎÏ´·Ð}«�ª }

h

E-RnC]‡QSU\vP™µxp%P<R8SUo�P<K¢C

s

TW‡QELE-\8P"b(\]p%P<PiecEXlªjUS[d-‡¢C2EXl

100km=s
˜Q”v‡QS[TW‡

R]P<\8NQj[C]\£S[K b�pQR]EXp¬bXd¢bHC]SUE-K›eQPijšbŸ^›EXl

1ms
bHC£b�eQS[\8CFbXKQT<P�EXl

100m
}k¦2‡QPkKQP™C_”nEXR]V›CFE-p%E-jUEXdX^

SU\DbHd¢bXSUK�C_”nE�\8NQfQKQP™C_”nE-R8Vw\•”vS·CF‡›bqIHbXR8SšbXfQj[P£egSU\8CFbXKQTiP(fžP™C_”nPiP<K›CF‡QPio�˜žjUSUVHP"S[KcCF‡QP(pgR]PiILS[E-NQ\

P™µxpžPiR]S[oqPiKwC<}D¦2‡QP•KgPiC_”‘E-R]V�KQExegP<\DR8NQK›bkR]P<bXj·GJCFS[oqPAT<EXoqo•NgKQSUT<bHCFS[E-K�pgR]EXC]ExTiE-jJ˜´NQ\8P<e›SUKcC]‡QP

T<E-K¢CFPœµLC>EXl
C]‡QSU\|CF‡gP<\]S[\K^t\]PiPD\]PiTiCFS[E-K�’L}ÚÞ7_œ}?¦2‡QPƒP™µxpžPiR]S[oqPiKwC]\‘\6CWbXR6Cn”vS·CF‡qb£eQS[\8CWbHKQT<PƒEXl

100m
}

¦2‡gP£p%E-\]\8SUfQj[PAeg^LK¬bXo�SUTAjUELE-V¶bX‡QP<bXe¤SU\2CF‡QPiE-R]P™CFS[TŸbXj[j[^qP<\8C]SUoqbHCFPie�S[K�C]‡QP•RFbXKQdXP

[1:::30ms]
˜

fQNgC|S[C“eQP<p%P<KgeQ\|E-K•CF‡QP2ex^xKQbXoqS[T<\•EXl´C]‡QP2KQPiC_”‘E-R8V%}

s

K(EXR]eQPiR?CFEOP<\6CFS[okbHC]P>SUK(o�E-R8PnpQR8P<T<S[\]Pij[^

s

oqP<bX\]NQR8P2CF‡QP2CFS[oqPnSUK¢CFPiR8IHbXjU\•S[K©\]SUo"NQjšbHC]SUE-K£CFSUo�P>S[K©”v‡gSUTW‡©CF‡QPv\]S[o•NQjUbHCFE-R8\?\]PiKQeko�P<\8\FbXdXP<\•CFE

PŸbXTW‡«EHCF‡QPiR<}>¦2‡QPi\]P"C]SUo�POSUK¢CFPiR8IHbXj[\ZegP<p%P<KQe«EXK�CF‡gP£f%P<‡¬bŸILSUEXNQRƒEXK�CF‡gP£KQELeQPi\4SUK¤CF‡gP£f%E-R]egP<R

bXR]P<bX\vEXlªC]‡QPAKQPiC_”‘E-R8V%}

ý�Ù¼þŸØ¢×†þŸþŸÙtÕ%Ò Õ´ÿ›ô±çLþŸ×ªè Ó³þ

h

S[d-NQR8P ág}ÝÞ¯\8‡QE—”v\cCF‡gP \]p%P<PieQNQp�EXl"CF‡QS[\�\8SUo•NQjUbHCFS[E-K�”vS[C]‡Àb

eQSU\6CWbXKQTiP4f%PiC_”‘P<PiK¤C]‡QPDKQP™C_”nEXR]Vw\

100m
˜QbXKge�b"jUELE-V¶bX‡QP<bXekEHl

1ms
}?¦2‡QS[\>\]p%P<PieQNQp�SU\‘T<j[PŸbXR8j[^

pžE-\8S[C]S[I-PH˜¢”v‡QSUTW‡qoqP<bXKQ\•CF‡¬b¶C>bAjUELE-V¶bX‡QP<bXe©EXl

1ms
SU\|P<KQEXNQd-‡qC]E•bXTW‡gSUPiIXP4b•pžEX\]S[C]S[IXPZ\8pžPiP<eQNgp

SUK�p¬bXRFbHjUjUPij�\]S[o•NQjšb¶CFSUEXK
}

h

S[d-NQR8P£áx}Ýá�\]‡QE—”v\4C]‡QP"EXC]‡QP<RZR]Pi\]NQj·CƒltR8E-o$CF‡gSU\ZP™µxpžPiR]S[oqPiKwC<}

s

CDSU\Zb

eQSU\6CFR]S[fQNgC]SUE-K�EXl
C]‡QPƒC]SUo�PƒS[KwC]P<R6IXbHjU\•SUKk\8SUo•NgjšbHC]SUE-K(CFS[oqPvf%PiC_”‘P<PiK¤C_”‘E(T<EXKQ\]PiT<NgC]S[I-P4oqPi\]\FbHd-P<\

\]P<Kge�fw^�CF‡gPDò²z•\>SUK�CF‡QS[\‘p¬bHRFbXj[jUP<j¬\8SUo•NgjšbHC]SUE-K
}†¦2‡QPDdXRFbXpQ‡gSUTZ\]‡QE—”v\nC]‡¬bHCnC]‡QP<\8PDSUK¢C]P<R8IHbXj[\nbHR]P

SUK•KQPŸbXR8j[^£î-¿¾ÑñEHlQCF‡QP‘TŸbX\8P<\?S[K•C]‡QPnR]bXKQd-P

[0:::30ms]
}ª¦2‡QS[\?bZR]E-NQdX‡"P<\6CFS[okbHC]P‘EHlQCF‡QP‘eg^LK¬bXo�SUT

jUELE-V¶bX‡QPŸbHe
˜-bŸIHbXSUjUbXfQj[P•S[K"CF‡gP2\]SUo"NQjšbHC]SUE-K•o�ExeQPijJ˜HfžPiTŸbXNQ\8P2S[C“SU\?bDR8P<\8NQj[C?ltR8E-o¸E-KQP>\8SUo•NQjUbHCFS[E-K
˜

bXKQe�KQEXCnltR]E-o bXK¬bXj·^wCFSUT<bXj%PiIHbXjUNQbHCFS[E-KkEXl²C]‡QPOoqELeQPijJ}

s

K¤E-R8eQP<R‘CFE(f%PDNQ\]Pie�S[K�b•T<EXKQ\]PiR8IHbHCFS·I-P

\]SUo"NQjšbHC]SUE-KÁ˜
CF‡QPi\]Pkj[ExEXVHbH‡QPŸbXeg\£‡¬bŸIXPqCFE�fžPkbXK¬bXj·^wCFSUT<bXjUj·^cpgR]E—I-Pie
}

s

C£SU\•p%E-\]\8SUfQj[P�C]‡¬bHC£E-KQj[^

p¬bXR8C]\kEXlOC]‡QSU\qeg^LK¬bXo�SUT�jUELE-V¶bX‡QPŸbHe�TŸbHK�fžPcpQR]E—I-Pie­bXKQe®NQ\8P<e�ltE-Rq\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K
}

]

NgC

KQPiIXP<R8C]‡QP<j[P<\8\<˜“C]‡QPqoqbXd-KgS[CFNgeQP(EXlnC]‡QP�bŸIXbHSUjšbHfQjUP•j[ExEXVHbH‡QPŸbXe›S[\•‡gSUd-‡QPiRDCF‡¬bHK¨CF‡gP�j[ExEXVHbH‡QPŸbXeÁ˜

KQP<PieQP<e•ltE-R£bcp%E-\]S·CFS[IXPk\8pžPiP<eQNQp S[K¨CF‡gSU\"T<bX\]PH}§¦2‡QP<R8PiltE-R8PX˜•S·C•d-S·I-P<\"bcd-ELExe¨pQR]EXoqS[\]PqltEXR"b

pžE-\8S[C]S[I-P�\]p%P<PieQNQp®P™I-P<K®S[K�eQS[\8C]R]SUfgNgCFPie�\]S[o•NQjUbHCFS[E-KQ\<˜|”v‡QPiR]P«\6^xKgTW‡QR]E-KgSU\Fb¶CFSUEXK+CWbHVXP<\koqE-R8P

CFSUo�PX}

�"Õ%Ò†Ø¢è„×†þŸÙtÕ%Ò

¦2‡QS[\�P™µxpžPiR]S[oqPiKwC²\8‡QE—”v\†C]‡¬bHC�C]‡QP•jUELE-V¶bX‡QP<bXe
˜—KQPiP<eQPie•ltE-R²b>p%E-\8S[CFS·I-P•\8pžPiP<eQNQp

SUK•bƒp¬bXRFbHjUjUPijw\]SUo"NQjšbHC]SUE-KÁ˜¶S[\?bŸIHbXSUjUbXfQj[P•S[K£C]‡QP>\]S[o•NQjUbHCFS[E-KAoqELeQP<j„}ª¦2‡gP2bŸIXbHSUjšbHfQjUP|jUELE-V¶bX‡QP<bXe"S[\
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Lookahead value: 1ms

h

SUdXNQR]POáx}ÚÞxy|€•\6CFSUoqbHC]P<e¤\]p%P<PieQNQp
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h

SUdXNQR]POáx}Ýágy•a�P<\]\]bXd-P•SUK¢CFPiR8IHbXj[\2eQSU\6CFR]S[fQNgC]SUE-K
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PiI-PiKk”vS[C]‡qoqbXd-KgS[CFNgeQP<\|‡QS[d-‡QP<Ri˜-”v‡QSUTW‡kbXjU\8E£dXS[I-Pi\nbApQR8E-oqS[\]P2ltE-R|b•\]p%P<P<egNQp±SUK�b•eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-KÁ}†¦2‡gP<\]PDbXR]PƒSUo�pžE-R6CWbXK¢C|TiE-KQT<j[NQ\]S[E-KQ\i˜LC]‡¬bHC‘T<E-K¢CFR8SUfQNxCFPƒC]E£C]‡QP4d-E-bXj´EXl
CF‡gSU\|CF‡QPi\]SU\i}

¦2‡QPi^�\]‡gE³” C]‡¬bHCƒS[l•bHeQeQS[C]SUE-KQbXj
P•FžE-R6CF\4PœµLCFRFbHTiCOb�‡QSUdX‡QP<RvjUELE-V¶bX‡QP<bXe
˜%bv¦2´'À�£¥²•£¥Ñ-«£\]p%P<PieQNQp§EXl

”vSUR]PijUPi\]\2KQP™C_”nE-R8V¤\]SUo"NQjšbHC]SUE-Kg\nSU\›¦2´'À•À�£•ò·ª¢«™}

+ìi†á K7npo/q	¿CÚ�¿;qso/½ðo/|~lRnŒlRu”Ý qH{}ã�ÌÙo/{

¦2‡QSU\O\8P<TiC]SUE-K›P™IXbHjUN¬bHC]P<\DC]‡QP�bXTW‡QSUP™I-PioqPiKwC]\£EHl•C]‡QP©P™µxp%P<R]S[oqPiK¢CWbXj?R8P<\8NQj[C]\OSUK§CF‡QP(TiE-K¢CFPœµxC£EXl

CF‡QPOd-E-bXjU\>EHlªC]‡QPAP™µxpžPiR]S[oqPiKwC]\<}•¦2‡QPiKcS·C2d-S[IXP<\2p%E-\]\8SUfQj[POeQSUR8P<T™CFSUEXKQ\nltE-R>ltNgC]NQR]POPœµxpžPiR]SUo�P<K¢CFbXj

CFP<\6CF\i}

���Qå¬è¼×²ågÓ³ÙtÕžÒ Õ´ÿ»ô±çLþŸ×ªè Ó³þ

¦2‡QPi\]P�Pœµgp%P<R8SUo�P<K¢CF\�\]‡QE—”‘P<e�CF‡¬b¶C�eQS[\8CFR8SUfQNxCFP<e \]S[o•NQjšb¶CFSUEXK

T<E-R8R]P<T™CFj·^�C]RFbXKg\]jšb¶CFP<\ƒSUK¢CFPiRFbXT™CFS[E-KQ\ZfžP™C_”nPiP<K›p¬bXR6CF\DEXl•bk\]Pi¡LNgP<K¢CFSUbXj“o�ExegP<j†SUK¢CFEqSUK¢CFPiRFbXT™CFSUEXKQ\

fžP™C_”nPiP<K"\8SUo•NgjšbHC]E-R]\žSUKAb2eQSU\6CFR8SUfQNgC]P<eOo�ExegP<jJ}�¦2‡gP•Ng\]P<eACFPiTW‡QKQS[¡LNgP•ltE-RÁR]P<pgjUSUT<bHCFPieO\]S[o•NQjšb¶CFSUEXK

EXl
f%E-R]egP<R•R]P<dXSUE-KQ\•VXPiP<pQ\‘CF‡QPZoqELeQPij·G_R8P<jUbHCFPie(p¬bXRFbHoqP™CFP<R8\‘EHlÁCF‡gP<\]P4SUK¢CFPiRFbXT™CFSUEXKQ\|T<E-R8R]P<T™CŸ˜xbXKQe

R]P<\8NQj[C]\¤SUK­T<E-R8R]PiTiC�eQSU\6CFR8SUfQNgC]P<e­\]S[o•NQjUbHCFS[E-KQ\<}°–ƒE—”nP™I-PiR<˜A\]E-o�P§\]p%P<TiSšbXjO\8S[C]N¬bHCFS[E-KQ\�S[K­C]‡QP

KQPiC_”‘E-R]V¯o�ExeQPijU\©\]‡gE³”�C]‡¬bHC�CF‡QS[\�C]P<TW‡QKgSU¡wNQPcS[\qKgEXCkTiE-o�pQjUP™CFP<j·^•pQR8P<T<S[\]P�SUK¯SUKgltE-R8oqS[KQd›bXj[j

SUK¢CFPiR]P<\6CFPie«\]S[o•NQjšb¶CFE-R8\ƒbHfžE-NxCDbXK�SUK¢CFPiRFbXT™CFS[E-K�S[K�C]‡QP"o�ExegP<jJ}n¦2‡QP£C]P<TW‡QKQS[¡wNQP"ltE-RZR]PipQjUS[TŸbHC]P<e

\]SUo"NQjšbHC]SUE-Kg\ƒKQPiP<eQ\OC]E�fžP©bXegeQS[C]SUE-K¬bHjUj[^±R]PiILS[\]P<e›S[K§E-R]eQPiRDCFE�pQR8ExegNQT<P(TiE-R]R8P<TiCAR8P<\8NQj[C]\OSUK›bXj[j

TŸbX\8P<\<}

ÄƒKQEXC]‡QP<R•T<E-K¢C]R]SUfgNgCFS[E-KÂC]E�C]‡QPkTiE-R]R8P<T™CFKQPi\]\"EHl2eQSU\6CFR8SUfQNgC]P<eÂ\]S[o•NQjšb¶CFSUEXKQ\DSU\ACF‡gPqpQR8ExEHl>EXl

CF‡QPiSURvR]PipžP<bHCWbXfgSUjUS·C_^-}•¦2‡QP£P™µxp%P<R]S[oqPiK¢CF\v\]‡QE—”‘P<e«C]‡¬bHCZeQSU\6CFR8SUfQNgC]P<e�\]S[o•NQjšb¶CFSUEXK±E-p%P<RFb¶CFP<\ZSUK�b

eQPiC]P<R]o�SUKgSU\8C]SUT"”nbŸ^›NQKQeQPiR"b�KQEXKQeQPiC]P<R8oqS[KQSU\6CFSUT"fžPi‡¬bŸIxS[E-NQRAEXl‘CF‡QP©T<EXoqo•NgKQSUT<bHCFS[E-K«\8^L\6CFP<o�}

¦2‡QSU\qoqP<bXKQ\qC]‡¬bHCkeQSU\6CFR]S[fQNgC]P<e�\8SUo•NgjšbHC]SUE-KQ\(pgR]ELeQNQT<P�CF‡QP�\FbXo�PcR8P<\]Ngj[CF\�ltR]E-o E-KgPcR]NgK�CFE

bXKQEXC]‡QP<Ri˜2bXKQe+TŸbXK+fžP�NQ\]Pie�CFE¨T<E-R8R]P<T™CFj·^•CFP<\6C�bXKge+ltE-j[jUE—”¾PiR]R8E-R]\qSUK+b¨\]S[o•NQjUbHCFS[E-K•oqELeQPij

eQNQR]S[KQd©S[C]\2eQPiIXP<jUEXpQoqPiK¢CŸ}

¦2‡gPOP™µxpžPiR]S[oqPiKwC]\2bXj[\]E•\8‡QE—”nPie�C]‡¬bHC>C]‡QPDNQ\8POEXl²\]‡QEXR8C2j[ExE-V¶bX‡gPŸbXeQ\‘R]Pi\]NQj·CF\>S[K�b•KQP<d-bHCFS·I-P

\]p%P<P<egNQp
˜>P™I-P<K�SUK p¬bXR]bXjUj[P<j>\8SUo•NQjUbHCFS[E-KQ\i˜?”v‡QP<R8Pc\8^LKQTW‡gR]E-KQS[\FbHC]SUE-K¯SU\©o•NgTW‡¯l¼bX\6CFPiR�C]‡¬bXK¯SUK

eQSU\6CFR]S[fQNgC]P<e�\]SUo"NQjšbHC]SUE-Kg\<}•¦2‡QSU\ZoqP<bXKQ\vCF‡¬b¶CDbXegeQS[C]SUE-K¬bHjÁo�ExeQPij·GíR]P<jUbHCFPie¤SUKgltE-R8okb¶CFSUEXK±‡¬bX\vCFE

fžPDNg\]P<e¤S[K�E-R]eQPiRnCFE©bHTW‡QSUP™I-POjUEXKQd-P<R‘jUELE-V¶bX‡QP<bXeQ\>bHKQe¤b•‡QSUdX‡QP<R‘\]p%P<P<egNQp
}

h

NgR8CF‡gP<R]o�E-R8PX˜xC]‡QP

P™µxpžPiR]S[oqPiKwC]\‘\8‡QE—”nPiekCF‡QbHC|CF‡QPZNQ\]PZEXlžCF‡QS[\•S[KgltE-R8okbHC]SUE-K£”nE-NgjUekR8P<\8NQj[C•SUKqbApžE-\8S[C]S[I-Pv\8pžPiP<eQNQp

SUK¤p¬bXR]bXjUj[P<j%\]SUo"NQjšbHC]SUE-KÁ}

ä†×�Ó³×²Ô³ç ���	�•çLÔ¶Ù¼æ çLÒžÓ—å¬èT�nçLþiÓ³þ

Ä ¡wNQPi\8CFS[E-K ltE-R�ltNgC]NQR]P P™µxp%P<R8SUo�P<K¢CWbXj�CFP<\6CF\­SU\�C]‡QP

\]p%P<P<egNQp S[K¨eQS[\8C]R]SUfgNgCFPieÂ\8SUo•NgjšbHC]SUE-K«EXK¨o•Ngj[CFS[pQjUP"T<E-o�pQNgC]P<R]\O”vS·CF‡QS[KÂEXKQPqKgPiC_”‘E-R]V´}k¦2‡gP<\]P

P™µxpžPiR]S[oqPiKwC]\‘R8P<¡wNQS[R]PvCF‡QPZeQPiIXP<j[E-pQo�P<K¢CnEHl�bOCFP<\6CFS[KQd£PiK¢IxS[R]E-KgoqPiKwC<˜gbHKQe±bAT<PiKwC]RFbXj%T<EXKwC]R]E-j[jUPiR

CFE©okbHSUK¢CWbXS[KkCF‡gP•PœµxP<T<NxCFSUEXK�EXlªP™µxp%P<R8SUo�P<K¢CF\ZbXKQe�d¢bHC]‡QP<R>C]‡QPAR]Pi\]NQj·CF\<}

ÄƒK

s

K¢C]P<R]Pi\8C]SUKQdZP™µxp%P<R]S[oqPiK¢CWbXj¢¡wNQPi\8CFS[E-K•SU\
ltE-R�PœµQbHoqpQj[P?CF‡QP|eQPipžPiKQeQPiKQT<P‘EXlg\8pžPiP<eQNgp£ltR]EXo

eQSGFžP<R8P<K¢C>l¼bXT™CFE-R8\2SUKkC]‡QPOKQPiC_”‘E-R8V±oqELeQPijJ}“¦2‡gP<\]PAT<bXK¤fžPOeQPiKQ\]S·C_^±EXl²C]‡QPOKQPiC_”‘E-R8V%˜¬\6CFR8NQTiC]NQR]P

EXl?CF‡gP"KQP™C_”nE-R8VQ^tT<jUNg\8CFPiR]Pie«E-R4NgKQS[ltE-R8oqj·^±eQS[\8C]R]SUfgNgCFPie«KQELeQP<\€_™}4ÄƒKQEXC]‡QP<RZl¼bXTiC]E-RZC]‡¬bHC4oqS[d-‡¢C
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SUK4ƒ¬NgP<KQTiPƒ\8pžPiP<eQNQpkSU\?CF‡gPƒf%P<‡¬bŸILSUEXNQR|EXlžC]‡QPƒbXpQpQj[SUTŸb¶CFSUEXKQ\<˜-S„}ßPH}ªC]‡QPvp¬bXR8C•EXlÁSUK¢CFR]b¶G_TijUNQ\6CFPiR|bXKQe

SUK¢CFPiR6G_TijUNQ\6CFPiRZTiE-o�o•NQKQS[TŸbHC]SUE-KQ\i}|Ä4KQEXC]‡QP<RvpQR]bXTiC]SUT<bXjUj·^±R]PijšbHC]P<e�p¬bXR]bXoqP™CFPiR2SU\2CF‡QP•KwNQo•f%P<RvEXl

pQR]ELT<Pi\]\]EXR]\4S[Kcb�eQSU\6CFR8SUfQNgC]P<e�\]S[o•NQjšb¶CFSUEXK
}

s

CZ”‘E-NQj[ecf%P£S[K¢CFP<R8P<\6CFSUKgd�C]Eq\8P<P"‡gE³”ñCF‡QP•KwNQo•f%P<R

EXl?pQR8ExTiP<\8\]E-R8\ƒS[K4ƒ¬NQPiKQT<POCF‡gP•\8pžPiP<eQNgp
˜ÁbHKQe�”v‡QbHCZSU\>CF‡gP•EXpgCFS[okbXjžKwNQo•f%P<RvEXlªpQR]ELT<Pi\]\]EXR]\vltE-R

bqd-S·I-P<Kc\]SUo"NQjšbHC]SUE-K�\8T<PiK¬bXR]S[EQ}2¦2‡QPi\]P•Pœµgp%P<R8SUo�P<K¢CF\ZR]Pi¡wNQSUR8P£CF‡gP£NQ\8P"EXl?eg^LK¬bXo�SUTAjUELE-V¶bX‡QP<bXe

SUK¤E-R]egP<R2CFE©pQR8E-oqS[\]PAb(p%E-\]S·CFS[IXPO\]p%P<PieQNQp
}
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¦2‡QSU\Dà¬KQbXj•\]PiTiCFS[E-KÂ\]NQo�okbHR]SU\8P<\4C]‡QP©okbHSUK›bX\8pžPiTiCF\•EXl•CF‡QP(C]‡QP<\8SU\<˜�C]‡QP©jUP<\8\]E-Kg\AltR8E-o/S·CAbXKQe

d-S[IXP<\veQSUR8P<T™CFSUEXKQ\>ltE-R>ltNgC]NQR]POR8P<\]P<bXR]TW‡Á}

÷�×†æ¹æ åQÔ—ø

¦2‡QS[\ƒCF‡gP<\]S[\4”‘E-R]V�SU\ZoqEHCFS[IHbHC]P<e�fw^�CF‡gP£CFS[oqPœG_TiE-KQ\]NgoqS[KQdq\8SUo•NgjšbHC]SUE-KQ\2EHl|E-KQP

p¬bXR8C]SUTiNQjšbXRnKQPiC_”‘E-R]V�\8SUo•NgjšbHC]E-RRO CF‡gP£KQ\~G6’4‰ î‹Š„}•¦2‡QP<\8P"jUEXKQdHG_R8NQKQKQS[KQd•\8SUo•NQjUbHCFS[E-KQ\>egP<jšbŸ^±C]‡QP

eQPiIXP<jUEXpQoqPiK¢C•Ti^LTijUP±EXl>T<E-o�o•NQKQS[TŸbHC]SUE-KÂpQR8EXCFELT<E-j[\•ltEXR•”vS[R]P<j[P<\8\"KQP™C_”nE-R8Vw\<}§¦2‡QPiR]PiltEXR]PX˜?C]‡QP

d-E¢bXj†EXl•CF‡gSU\ƒC]‡QP<\8SU\4”‘E-R8VcSU\ZCFE±R8P<eQNgT<P•CF‡gP•R]NQKgKQSUKQdqCFSUo�P•EXl|”vSUR]PijUPi\]\4KgPiC_”‘E-R]V«\8SUo•NgjšbHC]SUE-KQ\

”vS[CF‡kKQ\6G~’£f¢^kNQ\8SUKQd"o•NQj[C]SUpQj[PvpQR]ELT<Pi\]\]S[KQd•NQKgS[CF\‘CFE•TiE-oqpgjUPiC]P4b£\]SUKgd-jUPZ\]S[o•NQjšb¶CFSUEXK�CFbX\]V´}•¦2‡QP

CWbX\8V«EXl•CF‡QP(CF‡gP<\]S[\<˜†bXR8SU\]S[KQd±ltR]EXo CF‡QS[\Od-E¢bXj„˜
SU\DC]E�PœµLCFP<Kge¨CF‡gP�Kg\6G6’kC]E�R8NQKÂ\]SUo"NQjšbHC]SUE-Kg\4E-K

o•NQj[C]SUpQj[P2T<E-o�pQNgC]P<R8\n”vS[C]‡QSUKqE-KQP4KgPiC_”‘E-R]V´}|¦2‡QPDoqbXSUK�TW‡¬bXj[jUPiKQd-P4EHl
CF‡QS[\‘CFbX\]V�SU\|CFE•VHP<Pip¤C]‡QP

P<K¢CFS[R]PiC_^(bXKQe�T<E-R8R]P<T™CnPœµxP<T<NxCFSUEXKqEXlžCF‡QPv\8SUo•NQjUbHCFS[E-K•o�ExegP<jQeQNgR]SUKgd£bAeQS[\8CFR8SUfQNxCFP<e©\8SUo•NQjUbHCFS[E-K
}

u4NQPvCFE£C]‡QPZjšbXR8d-P2\]T<bXjUPZEXlÁC]‡QPZNQ\]Pie±oqELeQPijU\ì^6½Ÿ¿-¿g}·}[}·½—¿-¿-¿OKQELeQPi\•_™˜xb£KgP<T<Pi\]\]bXR8^�pQR8P<pQR8ExTiP<\]\8SUKQd

\8CFPip¹SU\OC]E«bXNgC]E-oqbHCFS[TŸbXj[j[^�eQS[ILS[eQP�C]‡QP�KQPiC_”‘E-R]VÂo�ExeQPij•SUK¢CFE�o•NQj·CFS[pQjUP(p¬bHR8CF\i˜“\8NQS[CFbXfQjUP(ltE-R•b

eQSU\6CFR]S[fQNgC]P<e¤P™µxP<TiNgCFS[E-K
}

ï­S·CF‡QS[K�CF‡gSU\¹CF‡gP<\]S[\

s

‡Qb—IXP­eQP<\8SUd-KQPieÅbXKQeÃSUo�pQjUPioqPiK¢CFP<e°b egSU\8C]R]S[fQNgCFPieº\]S[o•NQjšb¶CFSUEXK

ltRFbXo�Pi”‘E-R]V�SUK®CF‡QPÂKQP™C_”nE-R8V®\]S[o•NQjšb¶CFE-R±Kg\6G6’L}

s

CcbXjUj[E—”v\±CFE¯bXNgC]E-okb¶CFSUT<bXjUj·^¯\]P<pQbXRFbHC]PÂC]‡QP

\]SUo"NQjšbHC]SUE-K o�ExegP<jJ˜2Ng\]SUKgd•b d-R]bXpQ‡�p¬bHR8CFS·CFS[E-KQSUKgdÂC]P<TW‡QKQS[¡wNQPX} ¦2‡QP«Ng\]P<e¥bXj[d-E-R8S[CF‡go¬‰ß’Xá·ŠDS[\

\]p%P<T<SUbXjUj·^cEXpgCFS[oqS[\]P<e�ltE-ROeQSU\6CFR8SUfQNgC]P<e›\]S[o•NQjUbHCFS[E-KQ\<˜ÁbXKQeÂSUo�pQjUPioqPiK¢CFP<e§f¢^«C]‡QPqa�PiC]SU\Od-R]bXpQ‡

p¬bXR8C]S[C]SUE-KQS[KQd(jUS[fQRFbHR8^ž‰ÝÞEŠ„}Z¦2‡gSU\ZoqP™CF‡QELe�ltE-RZKQP™C_”nE-R8V¤\]P<pQbXRFbHC]SUE-KcbXNgC]E-okb¶CFSUT<bXjUj·^kegS[ILSUeQPi\ZC]‡QP

KQPiC_”‘E-R]V¯SUK¢C]E d-R8E-NQpQ\qEXlOKQELeQP<\z^¼p¬bXR6CFS·CFSUEXKQ\•_œ˜>bXKQe�bX\]\8SUd-KQ\�PŸbHTW‡®p¬bXR8C]S[C]SUE-K CFE b¨\]Pip¬bXR]bHCFP

\]SUo"NQjšbHC]E-R<}

s

K�bD\]Pi¡wNQP<K¢CFSUbXj¬\]S[o•NQjUbHCFS[E-K•C]‡QP<\8Pvp¬bXR8C]S[C]SUE-KQ\ªSUK¢CFPiRFbXT™C•f¢^•PœµgTW‡QbXKQd-S[KQdAPiI-PiK¢CF\<}

s

K

E-R]eQPiR
CFE2VHP<P<pACF‡gP•S[K¢CFP<dXR]S[C_^ƒSUKAb>egSU\8C]R]S[fQNgCFPieA\]SUo"NQjšbHC]SUE-KÁ˜iCF‡gP•\]SUo"NQjšbHC]E-R]\žP™µxTW‡¬bXKgd-P|oqPi\]\FbHd-P<\

CF‡QR8E-NQd-‡­b¹KQP™C_”nEXR]V+C]E•SUKgltEXR]o PŸbXTW‡­EXC]‡QP<R¤bHfžE-NxCkCF‡gP<\]P›S[KwC]P<R]bXTiC]SUE-KQ\i}�¦2‡QP<\8P›oqPi\]\FbHd-P<\

bXR]P(PœµgTW‡QbXKQd-Pie NQ\8SUKQd¤CF‡QP(TiE-o�o•NQKQS[TŸbHC]SUE-K§bHKQe¨\6^LKQTW‡QR]EXKQSU\]bHCFS[E-K›oqS[eQeQjUP™”>bHR]P©ò�SUf´rw^xKgVž‰…Û-Š„}

s

C•pQR]E—ILSUegP<\¯bÀ‡QSUdX‡ºjUPiIXP<j�bHfQ\8C]RFbXT™CFSUEXK�CFE o�P<\]\]bXd-P®PœµgTW‡QbXKQd-P¥bXKQeº\6^LKQTW‡QR]EXKQSU\]bHCFS[E-KÃSUK

eQSU\6CFR]S[fQNgC]P<e»bXpQpQj[SUTŸb¶CFSUEXKQ\<˜4bXKQeñT<bXKñEXpžPiRFbHC]P¨f%EXCF‡»E—I-P<Rcb+TiE-oqpgNgCFPiR�KQP™C_”nEXR]V¥bXKQe»E³IXP<R

b \8‡¬bXR8P<eño�P<o�E-R6^-}º¦2‡QS[\�pgR]E—ILSUeQPi\�bQƒ¬PœµgS[fQSUj[S[C_^¯CFE R]NgK»f%EXCF‡¥p¬bXR]bXjUj[P<j4bXKQe¥eQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-Kg\†”vS·CF‡(CF‡QP�À·¨-ÎÏ«2SUo�pQjUPioqPiKwCFbHCFS[E-K
}†BDK(CFE-p©EXl%CF‡gP2\8^LKQTW‡QR8E-KQSU\]bHCFS[E-K©oqS[eQeQj[Pi”nbXR]PH˜

s

‡¬bŸI-PqeQP<\8SUd-KgP<e¹bHKQe S[oqpQj[P<o�P<K¢CFPieÂb�o�ExegNQjUP•C]E�d-NQbXRFbXK¢C]P<P�R]P<p%PŸb¶CWbXfQS[jUS·C_^«EXlneQSU\6CFR]S[fQNgC]P<e

\]SUo"NQjšbHC]SUE-Kg\<˜
R8P<d¢bXR8eQjUPi\]\AEXl‘CF‡QP©pQR8E-pžPiR8C]SUP<\AEXl‘CF‡QP©TiE-oqo"NQKQSUT<bHCFS[E-K§\8^L\6CFP<o�}k¦2‡gSU\AoqP™CF‡QELe

SU\2P•FžP<T™CFS·I-PX˜´P<bX\8^�C]E�NgKQeQP<R8\8CFbXKQe
˜%bXKQe�‡¬bX\Zb©R]P<bX\]E-KQbXfQjUPATiE-\8C<}‘€“µxp%P<R]S[oqPiK¢CWbXj�R8P<\]Ngj[CF\v\8‡QE—”

CF‡¬bHC²C]‡QP‘pQbXRFbXj[jUPij¢bXKQe£eQSU\6CFR]S[fQNgC]P<e•\]SUo"NQjšbHC]SUE-K4\8^L\8C]P<o¸E-pžPiRFbHC]P<\†T<E-R8R]PiTiCFj·^-˜HbXKQe£pQR]ELeQNQTiP<\ªC]‡QP

\FbXo�P£R8P<\8NQj[C]\DbX\ƒbq\8P<¡wNQP<K¢C]SšbXjª\]SUo"NQjšbHC]SUE-KÁ}

s

Cƒ‡¬bX\DbHjU\]E�\]‡gE³”vK§S·CF\ZeQPiC]P<R8oqS[KQSU\6CFSUTOf%P<‡Qb—ILS[E-NQR

NQKQeQPiRDTW‡¬bXKQdXSUKQdqKQPiC_”‘E-R]V�T<E-KgeQS[C]SUE-KQ\i˜%”v‡gSUTW‡«S[\DbkpQR8ExEHl?ltE-R4R8P<p%PŸbHCFbXfQj[P£\8SUo•NQjUbHCFS[E-KQ\i}Z¦2‡gSU\

SU\vb(\]E-j[NgCFS[E-K±CFE(C]‡QPOCWbX\8V±EXl†CF‡QPOCF‡gP<\]S[\<}

–ZE—”nP™I-P<Ri˜†C]‡QP(\]EXjUNgC]SUE-K�EXl|CF‡QP•CFbX\]V�eQSUe§KQEHCO\]N4‚�TiP©C]E¤bXTW‡QS[PiI-P•C]‡QP(d-E¢bHj“EXl|CF‡gP•CF‡QPi\]SU\i˜

SJ} PX} b­p%E-\]S·CFS[IXP \]p%P<P<egNQp
} ¦2‡QS[\¨S[\›fžPiTŸbXNQ\8P+C]‡QP+Ng\]P<e¸CFPiTW‡QKQSU¡wNQP¯ltE-R›\8^LKQTW‡QR8E-KQS[\FbHC]SUE-K

SUKÅeQSU\6CFR]S[fQNgC]P<e¾\8SUo•NgjšbHC]SUE-KÃNgC]SUjUS[\]Pi\+b¸jUE—” p¬bHR8C+EXl«CF‡gPñp¬bXR]bXjUj[P<j[SU\]o�˜�bŸIHbXSUjUbXfQj[P®SUK C]‡QP

\]SUo"NQjšbHC]SUE-K­o�ExegP<jJ}�¦2‡gSU\�R]P<\8NQj[C]\cS[KÀb�‡QS[d-‡ÀbHoqE-NgKwC�EXl•”‘E-R8V¥f¢^¥CF‡QP¨okbHK¬bXd-PioqPiKwC�EXl
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CF‡QP+eQSU\6CFR]S[fQNgC]P<e�\8SUo•NgjšbHC]SUE-K
}

s

K�l¼bXT™C¨C]‡QP�oqbXK¬bXdXP<o�P<K¢C¨”‘E-R8V CFbXVXPi\¹PiIXP<Kºo�E-R]P•C]SUo�P

CF‡¬bXK+CF‡QP«pgNQR]P�\]SUo"NQjšbHC]SUE-K•”‘E-R]V´˜vf%P<TŸbHNQ\]P§S·C±bXj[\]E¨SUKQTijUNQeQPi\qTiE-o�o•NQKQS[TŸbHC]SUE-KQ\(C]‡QR]E-Ngd-‡®b

KQPiC_”‘E-R]V´}•¦2‡QP<R8PiltE-R8PX˜�eQS[\8C]R]SUfgNgCFPie«\]S[o•NQjšb¶CFSUEXKQ\ZbXR]P(bHjU\]EqCFSUo�P™GíT<E-Kg\]NQo�SUKQdqbXKQe§P™I-PiKÂ\8jUE—”‘P<R

CF‡¬bHCZ\8P<¡wNQP<K¢C]SšbXj�\8SUo•NQjUbHCFS[E-KQ\i}

]

NxC«KQP™I-P<R6CF‡QPijUPi\]\<˜•C]‡QP \8E-jUNxCFSUEXKñEXl(C]‡QP CF‡gP<\]S[\cCWbH\]V¥‡¬bX\«b�TiE-K¢CFR8SUfQNgC]SUE-K¥CFE®bHTW‡QSUP™I-P
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