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_QPym,Pg_`qOìÓz	bYR­PgWxëDR$N%^rRsPS^>Mjiy^rUK_QNanYROì

„
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‡YNaUDMD[]R$WYPSWYXµ_QbYR-VÀi
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[]R$_QR$NaV*PgWcPgWYX�R-iSMD^`_aPSmCfcNQUDfÐR-Nr_aPgRv^*Ujt�V*R$V>‡cNaMOWYR-^*PSWÏ_QbYRCøÐnYPS[ÏfcbcMO^QROìhi

"

‹

j

u�iS^QU�V*Pž÷

m,NaUOfcPgf'R,_Q_QR�R$iSR-m,_QNaU][]R-^�bÐM�ëOR�‡'R$R$WCnc^QR-[!ì

„

PSWcm,R>R$iSR-m›_aNQUDfÐUDNaMj_QPSUOWKPS^�PgWc[Yncm,Rv[C‡hqKiSMONQXDR

R$iSR-m,_QNaPSmpücR-iS[Y^	••…%pusjm,VEƒ›ó�UDf]_QPym$MOiD_aR-m%bYWcPh5hnYRv^Óê�Pg_QbsM�ëDR$Naq bYPgXDb>NaR-^QUOiSn]_QPSUOWµMjNaRpWYR-R-[]Rv[

_QUsNaR-^QUOiSëOR�_abYR�^rnY‡cVsPym,NaUOV*R$_QR$Nl[]R,tïUDNQV­Mj_QPSUOWc^?PgWÐ[]ncm,Rv[‰‡xq­Ms^rV­MjiSiSR$N?ücR$iy[¼ì]z	bYPy^?ê	MO^

[]UDWYR?‡xq�nc^QPSWYXA[YPžý@R$NaR$Wh_QPyMjixm,UDW]tïU]m$MOihV*Pym,NaUD^am,UDfhqœi—‹|Š

j

ì�}~W>_abYRpøÐnYPS[µfYbcMD^rR?R$iSR-m,_QNaPSm-MjiSigq

[]NaPgëDR$WÌ[YR,tïUONaV­M|_aPgUDWc^�êlR$NaR>WcUj_ UO‡c^QR$NaëORv[�^rPSWcm$RB_QbcRsV*R-V>‡YN%MjWYRµV*Uj_QPSUOWôêlMD^7[YUOV*Pž÷

WcMj_QR-[E‡hqµ_QbcR$NaV*MOiYøcnÐm›_QnÐM|_QPSUOWÐ^$ìhi

"3#�j

û òqpw^?bcM�ëOR1MOiS^QUB‡'R$R$WK^rbYU|ê�W*_aU>[]R$tïUONaVÙncWc[]R$N

_QbcR?PSW]øcnYR-Wcm,RlUjt'[]PgR-igRvm›_aNQPym#tïUDNam$Rpf'Uj_QR-Wh_QPyMjiy^$ì|z	bYRptïUON%m,R-^ÓPSWc[]ncm$R-[B‡xq _abYR?nÐ^rRv[�U]m›_QU][]R

[]PSR$iSR-m,_QNaUOfYbYUDNQR$_QPym7ücR$iy[Cm$MjXDRBMjNaR ê?R-igi!…xWYU|ê�WCMjWÐ[�m,UOnciS[6‡'R�nc^rRv[6_QUE[]R$_QR-NQV*PSWYR _QbYR

‡'R$Wc[]PSWYX­V*U][]nYiSnc^�UOt�_QbcR _QN%MjfYf'R-[�û òqpw^-ìhi¢‹

�;j

î

f]_aPSm-Mji	_`êlR$R%$-R$N%^­m$MOW ‡'R�nc^QR-[ÏMO^­MËê	M�qçUjt ^`_%Mj‡YPSigPh$$PSWYX�ëDR-^QPSm$igRv^µPSW�m,UDV>‡YPSWcM|_aPgUDW

ê�Pg_Qb MOWçUj_abYR$NµVsR$_QbYU][¼ì�†YUxUôR,_sMOi»ì‰i—‹jˆ

j

i¢‹

Û�j

nc^rRv[çM

�

Š

"t�

WcV iyMO^QR$NsM|_µMOWçUOnY_QfYn]_

iyMO^QR$N*fÐU|êlR$NsUjt�ˆjŠDŠjV�õ _QUË_QN%Mjf8T�owo

ñ

MOWc[ TAL�o

ñ

10� m
ncWYPgiyMjV*R-igiyMjN*ëORv^rPym,iSR-^

••ò7í&pw^%ƒ›ì	u�m$m$UON%[]PSWYX�_QUç_QbYR-V _abYPy^‰XhM�ëORC_QbcR�_QN%MjfcfÐRv[�ëORv^rPym,iSR-^EM V*UONaR�R$iSUOWYXhM|_QRv[

^QbcMjf'ROì�z	bYR	ò�í3pw^�êlR$NaRw_abYR$Ws^rnY‡Yù`R-m›_aR-[ _aU7[]Pgý@R$NaR$Wh_ÓøÐnYPS[BøcU|êÂëOR-igU]m,Pg_QPSR-^IM|_�[]Pgý'R-NQR-WD_

_QR-V*fÐR-NaMj_QnYNaR-^AMjWc[�_QbYR*NaR-^QnYig_QPSWYXK[]R$tïUONaV­M|_QPSUOWÐ^�êlR$NaR>V*UOWcPž_aUONaR-[¼ì@u�^AêlRs[]Py[¼ó'_QbcR$q

UO‡Ð^rR-NQëDR-[CM‰m$UONaNQR-iSMj_QPSUOWC‡ÐR$_`ê?R-R$W�_abYR*[]R,tïUDNQV­Mj‡cPgiSPž_`q6Ujt#_abYRsëOR-^QPym,iSR-^�MOWc[6_QbcRµfYbÐMO^QR

_QN%MjWÐ^rPg_QPSUOW!ì]z	bYR-q‰Mjiy^QUµXDPgëDRAMOWKRv^`_aPgV­M|_aPgUDWKUOt�_abYRB[]R$ëxPyM|_aPgUDW‰UjtÓ_QbYRB[YNaMOXBtïUON%m,RAtïNaUOV

_QbcRÌfYNaR-[]Pym›_aPgUDWc^KV*MD[]R�PSWú_abYRôm-MO^QR�Ujt>Mç_QN%MjfYf'R-[ÏNaPgXDPS[œ^rfYbcR$NaROì?z	bcPS^KV*R,_QbcUx[úPS^

nYWYiSPS…OR$iSq­_abYUOnYXDbE_aUsXDPgëDRAMOWxqEMOm$m$nYN%M|_QR]5hncMjWh_QPg_aMj_QPSëOR [YM|_%M>UDW‰_abYR R$iyMO^r_QPym,Pg_`q­UjtIigPSfYPy[

ëORv^rPym,iSR-^-ì

":�



í!R-R*R,_BMji¹ìMi

"

‹

j

i

"

�

j

nc^QR-[ôUOf]_aPSm-MjiI_`ê?R-R%$-R$N%^�_aUOXDR,_QbcR$N ê�Pž_ab�[]Pžý@R$NaR$Wh_aPSMOi�m$UOW]tïU]m-Mji�V*Pž÷

m,NaUD^am,UDfxq‰•ÇtïUDNw_QbcR�V*R,_abYU][E^rR-R�i—‹|Š

j

ƒ›ìhz	bYPS^?XDM�ëDR	WcMjWYUDV*R,_QR-N?[]R-f]_Qb‰NQRv^rUDign]_aPgUDW*Ujt@_QbYR

V*UOWYPg_QUDNQPSWYXsUjtI_QbYR�[]R$tïUONaV­M|_QPSUOWÐ^?PSWc[]nÐm,R-[6‡xq­_abYR _QbYR UDf]_QPym$MOi@_QN%MjfÂ•

þjÛ

ˆ�÷°WYV ‡'R-MjVCó

�hþ

V�õ iyMO^QR$NAf'U|ê?R-N%ƒ,ì'zÓUKm-Mjiym,nYiyM|_aRB_QbcRµ‡'R$Wc[YPgWYX6V*U][]nYiSnc^

� B
_QbYR-q�nc^QR-[�_abYRµtïNQR-R

R$WcR$NaXOqE[]R-Wc^rPg_`q

l

� Gbending =
1
2

� B (
1

R1
+

1
R2

)2 +
� G

R1R2

•¹ˆjŠhƒ

õ�bYR-NQR

� B
PS^s_abYR�‡ÐR-Wc[]PSWYX�V*U][]nYiSnc^­MjWc[

� G
Py^s_QbcRÌû Mjnc^a^rPyMjW ‡ÐR-Wc[]PSWYX�NaPgXDPS[]Pg_`qOì

õËR6m-MjWçWYR-XOiSR-m,_>_QbcRCû MOnc^Q^QPyMjW�_aR$NaV�^QPSWcm,R6Pž_%^>PSWh_QR-XON%MjipPy^sPgWxë|MjNaPyMjWh_>nYWc[YR$N­^rbÐMjf'R

[]R$tïUONaV*Mj_QPSUOW*ê�Pg_QbYPSWEM XOPSëOR-Wµ_aUOf'UOiSUOXDqªi¢‹

j

ìh†YUDNwR-MDm%b*^QR$iSR-m,_QRv[>_aR$V*f'R$N%M|_QncNQR	_abYR$qsXOUO_

� B
tïNQUDV _QbYRB[YPžý@R$NaR$Wcm$R PgW

l

� Gbending =
1
2

� B (
1

R1
+

1
R2

)2 •¹ˆ

�

ƒ

‡'R,tïUONaREMjWÐ[ôMjtÇ_QR$Nµ[]R,tïUDNQV­M|_aPgUDWô‡xq�_abYR*_`êlR$R%$-R$N%^$ì!†cUONBM�^QfYbYR-NQRDó¼ê�bYPSm%bÂPy^�MjfYfcNQU�e]Pg÷

V­M|_aR$iSqC_QbYR­m$MD^rRs‡'R,tïUONaR*[]R,tïUDNQV­M|_aPgUDW!ó'_QbYRs_`êlU6m$nYNaë�Mj_QnYNaRsfcMjN%MjV*R,_aR$N%^

R1
MjWc[

R2
MjNaRpR�5hncMji¹ìvz	bcR$q _QbcR$WµMD^Q^QnYV*R-[�_QbcMj_Ó_abYRl_QN%MjfYf'R-[�ëDR-^QPSm$igRlMO[]UDf]_a^�MOWBR$iSigPSfc^QUOPy[>^QbcMjf'ROì

z	bYPy^1[]Pgý'R-Na^1tïNQUDV�ê�bcMj_1êlMD^�UO‡Ð^rR-NQëDR-[K‡hq

ñ

bYR$NaWYR-q‰R,_AMji¹ìgóY‡cn]_�V­M�qx‡ÐR tïUDN�_QbYPy^1iSU|ê

iyMO^QR$Nwf'U|ê?R-Nw_abYR7MOfYfYNaU�exPSV­M|_aPgUDWsPy^wXDUxUx[*R-WYUOncXOb!ìhò�^QPgWYX>_QbYR7PgWh_aR$XON%MjicëOR$N%^QPgUDWsUOt¼_QbYR

Mj‡'U|ëORAR�5hncMj_QPSUOWK_QbYR-q‰XDUj_	_QbYR tïUDigiSU|ê�PSWYXµR$e]fYNQRv^Q^QPSUOWEtïUDN	_QbYR�‡'R$WÐ[]PgWcX­VsU][]ncignc^

l

� B =
2W

R

 ( 1

R 1
+ 1

R 2
)2dA � 16�

•¹ˆOˆDƒ

ê�bYR-NQR õ�PS^l_abYR�ê?UDNQ…K[]UOWYR ‡xq­_abYR�UOf]_aPSm-Mji@tïUDNam$ROì

u�tÇ_aR$Nwm-Mjiym,nYiyM|_aPgWYX7_QbcRlWcR$ê m$nYNaë�Mj_QnYNaR-^�MOWc[>Rv^`_aPgV­Mj_QPSWYX

W
_QbYR-qBXOUO_

� B
tïUONwM7fcMjNQ_QPym›÷

nYiyMjN#_aR$V*f'R$N%M|_QncNQRDìOz	bYPy^#êlMD^#NaR$f'R-M|_aR-[sê�Pg_QbEMjW*PSWh_QR$Naë|MjiYUOt@_`ê?U�[]R-XONaR$R-^ItïUDN#_QR-V*fÐR-Nr÷

M|_anYNaR-^	‡'R,_`êlR$R$W�ˆ

þ

MOWc[

50 � C
MD^l_QU­XOR$_�_QbYR�fcbcMO^QRA_QN%MjWc^QPž_aPgUDWKê�Pg_QbCXDUhU][6V­MjNaXOPSWc^-ì

}~W�m,UDV*fcMjNaPgWcXµ_abYR$PSN�NaR-^QnYig_a^	tïUDN

� B
ê�Pž_ab�[YM|_%M­UO‡Y_aMjPSWYRv[K‡xqC^rf'R-m,_QN%Mji�MOWcMjiSq]^rPy^l_QbcR$q

tïUOncWc[‰WcUµV­M|ù`UDN�[]PS^am,NaR$fÐMjWcm$PgRv^$ìhi

"

�

j

‚1U|êlR$ëOR-NlM>tïR$ê UjtÓ_QbYR-PgN�MO^a^QnYV*f]_QPSUOWc^	MOWc[K^QPSVµ÷

fYiSPžü'm$M|_aPgUDWc^pMONQR1MBigPg_r_aigRA^rbcMO…xqOìO†cUONpR$eYMjV*fYiSROóOPg_?Py^wWcUj_pV*R$Wh_aPgUDWYR-[*bYU|ê8_abYR$qsXOUO_w_QbYR

ë|MjiSnYR>UOtw_QbcRµêlUONa…6[YUOWYRµ‡hqC_abYRsUOf]_aPSm-MjiÓtïUON%m,ROì'õËRµV*PSXObh_7bcM�ëDR>nc^QR-[Ì^rUDVsRs^rPSV*PgiyMjN

ê	M�qÌUjt1NaUOncXObYiSqÌRv^`_aPgV­M|_aPgWcX�_QbcR‰‡'R$Wc[]PSWYXôVsU][]ncignc^-óI‡Yn]_>tïUDN>bYPSXObcR$N>iyMO^QR$NµfÐU|êlR$N%^-ó

M|_7ê�bYPSm%bCøÐncm›_ancM|_aPgUDWc^1UOtI_abYR>V*R-V>‡YN%MjWYR�U]m-m,nYNvóY_abYPS^�V*R,_QbcUx[�ê?UDnYiS[YWn4 _7bcM�ëOR�‡'R$R-W

f'UD^a^rPS‡YiSR7_aU­nc^QROì

T7PgV*U|ë|MBR$_	MOi»ì™i¢‹

�tj

nc^QR-[‰MOWEUOfY_QPym$MjiÐ_QN%Mjf‰ê�Pž_abE_`êlUµm,UDWh_QN%MjfYNaUOfcMOXDMj_QPSWYX iSMD^rR-N?‡'R-MOV*^

ê�bYPym%b RvMOm%b m$UOnYiy[ç‡'R�^rfYiSPg_sPSWh_QUô_`ê?UËfcMjN%MjiSiSR$ip‡'R-MOV­^µê�Pg_QbÏMôV*Mje]PgVµnYV []Py^`_%MjWcm$R

‡'R,_`êlR$R$W‰_QbYR-V Ujt

Ûhþ

�
VCì]z	bYR ^rR$_QnYfKêlMD^wtïRv[‰‡xq­MjW

þ!�%�

ì

þ

WYV:MjNaXOUDWEPgUDWEiyMO^QR$Nvìhz	bYR

[]Rv^rPSXOW�UOtI_abYRB_aNaMOf�MjiSigU|êlR-[CM­iSU|êlR$N1iyMO^QR$N1f'U|êlR$N1_aUE‡'R>nc^QR-[¼ó

"

V�õ PSWc^QPS[YRB_QbcRBtïUj÷

m,nÐ^$ìhz	bYPS^pPS^–5DncPž_aR�iSU|ê8m$UOV*fcMjNaR-[>_QU>fÐU|êlR$N%^#WYR-R-[]Rv[stïUONp^r_aMOWc[YMjN%[sUOf]_aPSm-Mji]_`êlR$R�$$PSWYXcì

z	bYR-qsnÐ^rRv[EV*PSm$NQUDW]÷~^rPh$$R1iyM|_aR,e­‡'R-MO[c^w_aUµfYNaUO‡'R1_abYRAëhPy^am,UOnÐ^pMjWÐ[­R$iyMO^r_QPym1NaR-^QfÐUDWc^QR-^wUOt

"

ˆ



TAL�o

ñ

û òSpw^A[YR$f'R$Wc[]PSWYXKUOW�_aR$V*fÐR-NaMj_QnYNaROì'†YUDN�_aR$V*fÐR-NaMj_QnYNaR-^7Mj‡'U|ëOR�_abYR>V*R-iž_aPgWYX

_QR-V*fÐR-NaMj_QnYNaR�•

Tm � 23:4 � C
ƒ7_QbYR-q�nc^QR-[ô_QbcNQR-RsV*R$_QbYU][Y^

l

^QR-[]PSV*R$Wh_aMj_QPSUOWËê�bYR$NaR­M

‡'R-MO[­Mj_r_%MOm%bYRv[>_aU _QbYR�VsR-V>‡YN%MjWcR�êlMD^#NQR-igRvMO^QR-[sm,iSUD^QR	_QU _abYR1nYfYf'R$N?fÐUDigR�Ujt'_QbYR1ëDR-^QPž÷

m,iSR‰MOWc[ÂXOiSPS[YR-[�[]U|ê�WË_QU|ê	MjN%[Y^A_abYR‰iSU|ê?Rv^`_Bf'UOPSWh_-óIk?NaU|ê�WYPyMjWËV*Uj_QPSUOWçMOWcMjiSq]^rPy^BMOWc[

UOfY_QPym$MjiI_aNaMOfYfYPSWYX�[]qxWcMjV*Pym$^Aê�bYR$NaRs_QbYRs_aNaMOfÌê	MO^ ^rê�Pg_am%bcR-[ôUOWÂMEtïR-ê V*Pym,NaUOV*R,_aR$N%^

M�ê	M�q1tïNaUOV _QbYR?‡ÐRvMO[¼ì�†YUDN!_QR-V*fÐR-NaMj_QnYNaR-^Ó‡ÐR-igU|êË_abYRpfYbÐMO^QR#_QN%MjWc^QPg_QPSUOW!óvm,UONaNaR-^QfÐUDWc[]PSWYX

_QU*_abYR�XOR-i¼fYbcMD^rRDóx_QbYRB[]UDnY‡YiSRA_QN%MjfCm,UOWYücXOnYN%M|_aPgUDW‰ê	MO^	nc^QR-[KUOW6_`êlU*‡ÐRvMO[Y^-ó]UOWYR ‡'R,÷

PSWYXB…OR-f]_wüYe]Rv[¼ìDõ�bcR$W­_abYR�UO_QbYR-N#_QN%Mjf­ê	MO^pVsU|ëDR-[µ_QbcR�V*R$Vµ‡YNaMOWYR�R$iyMO^r_QPym,Pg_`qsê?UDNQ…DR-[

MjXhMjPSWc^r_	MOW‰PSWcm,NaR-MD^rRAUjtÓ_QbYR�[]Py^`_%MjWcm$RA^QR$fÐMjN%M|_QPSWYXµ_QbYRA_`êlUµ‡'R-MD[Y^-ìYk?Rvm$MOnc^rR�_QbYR�iyM|_aR,e

‡'R-MO[c^7MONQRBV­MDm,NaUD^am,UOfcPSm7_QbcR$q�[]Py[�R,e]f'R$NaPgR-Wcm,RB_QbYRsiSMONQXDRB^Qm-MjiSRBëxPS^am,Uh^rPg_`q

� s
ì'ul_

Tm
ó

MjfcfYNQUhMOm%bYPSWYX*tïNaUOV ‡ÐR-igU|ê�óÐ_QbcR>R$iyMO^r_QPym�NaR-^QfÐUDWc^QRBUjt#_abYR>V*R$Vµ‡YN%MjWYRBë|MOWYPS^QbYRv^�MjWÐ[�Pž_

m$MOW*‡ÐR7NQR-XDMjN%[]Rv[µ^QPgV*fYiSq*MO^wM ëxPy^Qm$UOnc^�øÐnYPS[!ìDð1U>ëhPy^am,UxR$iyMO^r_QPym	‡ÐR-bcM�ëxPgUDN#êlMD^w[]R$_QR-m,_QRv[

PSWÌ_abYRsøcnYPy[ôfcbcMO^QROì

ñ

iSUD^QR>_aUK_abYR*V*R$ig_QPSWYX6_QR$V*f'R$N%M|_anYNQRDó!MjfYfcNQUhMOm%bYPSWYX­tïNaUOV+MO‡ÐU|ëDR

•

T � 23:3 � C
ƒ›óÓ_QbYR-NQR‰êlMD^BM�[]N%MO^r_QPym­PgWÐm,NaR-MO^QR�••MOfYfYNaU�exPSV­M|_aR$iSq

þ

tïUDiS[cƒ�PgW

� s
_abcM|_

m,UDnYiy[C‡ÐRsR,e]fYiyMjPSWYR-[C‡xq6fYNaR,_QN%MjWÐ^rPg_QPSUOWcMOi�^r_QNancm›_anYNQRBøcncm›_ancM|_aPgUDWc^AMjWc[6_abYRBtïUDNQV­M|_aPgUDW

Ujt![]UDV­MjPSWc^$ìD†YNaUOV _abYR1R$exf'R$NaPSVsR-Wh_a^#PSW*_QbYR�XOR$icfYbcMO^QR	_QbcR1V*R$V>‡cNaMOWYR1^`_aPžý@WYRv^Q^7•

kM
ƒ

m,UDnYiy[K‡'RB[]Rv[]ncm,Rv[¼ì

ñ

iSUD^QRA_QUEz

m
_abYR$NaR�êlMD^�MsV*MONQ…DR-[6[]R-m$NQRvMO^QR PgW

kM
ócê�bYPSm%b�m$UONQ÷

NaR-^QfÐUDWc[Y^I_QUB_QbYR�RvMjNaigPSR$N#NaR$f'UONQ_QRv[s[YR-m,NaR-MD^rRlPSW*_QbYR1R-iSMD^`_aPSmlNaR-^QfÐUDWc^QROìO†cNQUDV _QbÐM|_#_QbcR$q

m,UDnYiy[*NQUDnYXObYiSq>Rv^`_aPgV­Mj_QR�_abYR�m,ncNQë|M|_anYNaR�VsU][]ncignc^-ìO}°_lêlMD^#bYPSXOb­PSW*_QbYR7XOR-iYfYbcMD^rRDóO‡Yn]_

m,iSUD^QR�_aUE_QbcRµV*R$ig_QPSWYX‰_QN%MjWc^QPž_aPgUDW�Pž_�[]Rvm,NaR-MO^QR-[CMO‡YNQncf]_QiSqOì'}°_7_abYR$WÌPgWcm$NQRvMO^QR-[�^QigPSXObh_aigq

tïUONA_aR$V*fÐR-NaMj_QnYNaR-^pù`nc^r_BMj‡'U|ëORB_abYRµ_QN%MjWc^QPž_aPgUDWÌ‡'R,tïUDNQRsfYiyMjWYPSWYX6UOn]_A_QUCMKm$UOWc^r_aMOWh_7PSW

_QbcR*øcnYPy[ÂfYbcMO^QROì õËRE^rbYUDnYiy[ô…DR$R-fôPSWÂVsPSWc[Ë_abcM|_�_abYR$qËV*UD^r_QiSq�PgWxëDR-^r_QPSXDM|_aR-[Ì_QbYR­PSW]÷

fYiyMjWYR­ëxPy^Qm$UxR$iyMO^r_QPymµfcNQUDfÐR-Nr_aPgRv^�Ujt�MCigPSfYPy[Â‡YPSiSM�qDR$NBMjWÐ[ôWcUj_B_abYRE‡'R$Wc[]PSWYX�fYNaUOf'R$NQ_QPSR-^

MO^ êlR*[]PS[!ì�z�UCUDnYN …hWcU|ê�igRv[]XORµ_QbYR-NQR*Py^ WYU�[]PSNQRvm›_�êlM�q�UOtlV*RvMO^QnYNQPSWYX‰_QbYR­‡'R$Wc[YPgWYX

V*U][]nYiSnc^�UOt#igPSfYPy[�‡YPSiSM�qDR$N%^�PgW�_QbYRµXOR$iÓfYbcMD^rRDìÐz	bYR-UONaR,_QPym$MOi�^r_Qnc[]PSR-^�bcM�ëOR>‡ÐR-R$W�V­MO[YR

i

�DÛ�j

ó@‡Yn]_ ê?UDWn4 _ ‡'RµNaR-m$UOiSigRvm›_QRv[CbYR$NaROì@}~WôUON%[]R$N�_QU‰…xWYU|êÕê�bcR,_QbcR$N ê?Rsm$MOW�R-^r_QPSV­M|_QR

_QbcRKm%bcMOWYXOREPSWç‡'R$Wc[YPgWYXôV*Ux[YnYignÐ^B_aUÌ‡'R‰fYNaUOf'UONQ_QPSUOWcMOi#_QUÌ_QbYR6[]R-m$NQRvMO^QREPSW

Cp
óIêlR

WYR-R-[K_QU­[]UstïnYNQ_QbYR-N�_QbcR$UONaR,_aPSm-Mji¼^r_Qnc[]PSR-^-ì
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õËRÌ[]Py[ÏUO‡c^QR$NaëOR6_`êlUç[]Pžý@R$NaR$Wh_E_`qxf'R-^­UOtB[]R,tïUDNQV­M|_aPgUDW!ópMOW8PSWc^r_aMOWD_%MjWYR-UOnc^‰m%bcMjWYXDR

tïNaUOV�UOWYR‰üYe]R-[ç^QbcMOfÐR‰_QUÂMjWYUO_QbYR-NµM|_sPgWh_aR$NaVsRv[]PyM|_QRKiSMD^rR-N>f'U|ê?R-Na^µMjWc[çVsR-V>‡YN%MjWcR

øcncm,_QncMj_QPSUOWc^lM|_lbYPSXObYR-N?f'U|ê?R-Na^-ìOõËR7m%bcUD^QR�_QU*[]R,üÐWYR1_abYRAm$NQPg_QPym$MOicf'U|ê?R-N

Pc
MO^?M>^QUONQ_

Ujtl_QbcNQRv^rbYUDiS[ôiyMO^QR$N�f'U|ê?R-NBM|_Bê�bYPym%bË_QbYR­ëDR-^QPSm$igRv^�^`_%MjNQ_QR-[ô_aU�^rbYU|êÙ[]qxWcMjV*Pym­^rbÐMjf'R

øcncm,_QncMj_QPSUOWc^-ó@‡Yn]_�Py^�_abYPy^7ëxPSR$ê NaR-MOigiSqsù`nc^r_QPgücR-[:�E†ÓPSN%^`_ Ujt	MjiSiÓV*UONaR*[YM|_%MEf'UOPSWD_%^ MjNaR

WYR-R-[]Rv[�‡ÐR$tïUONaR‰êlR‰m$MOWçV­Mj…DR‰M�V*UONaR‰m,iSR-MONµ^r_aMj_QR$V*R-WD_sUOW�_abYRE_`qxf'R‰UOt�_QN%MjWc^QPž_aPgUDW

‡'R,_`êlR$R$WK_QbcR _`ê?U­[]R$tïUONaV*Mj_QPSUOW6NQR-XOPSV*R-^-ìh}°_1Py^	_abYUOnYXDbKV*UDNQR iSPg…DR$iSq­_QU*‡'RB^rV*UxUj_ab!ì

õËR�ê�PgiSi�WYU|êœ_QNaqE_aU­R,e]fYiyMjPSWKê�bxq‰bcR-M�ëxq‰^QbcMjf'R øcncm,_QncMj_QPSUOWc^�m$UOnYiy[6‡ÐRBUD‡c^QR$NaëOR-[!ìxu

ücN%^`_?R,e]fYiyMjWcMj_QPSUOWs_QbcMj_?m,UDnYiy[­m,UOV*R�PSWh_QUBV*PSWc[*PS^w_QbYR�R$ëOR-Wh_QncMOicNanYf]_QncNQR�UOt'_abYR1V*R$Vs÷

‡YN%MjWYRDìcz	bYPy^1Py^1WYUO_1igPS…OR-igqK_QU­‡'Rµ^QPSWcm,R _abYRBëORv^rPym,iSR-^-óYPgt#WYUj_�R$e]fÐUh^rRv[‰_aU­_QbcRBiSMD^rR-N�tïUON

_QUxUBiSUOWcXcóDm$UOnYiy[­NaR-m$U|ëOR$N�_abYR$PSNlUONaPgXDPgWcMOic^QbcMjf'ROìh}~W*_QbYR m$MD^rRv^�_QbcR�V*R$Vµ‡YNaMOWYR�MDm›_QnÐMjiSigq

NanYf]_QncNQRv[C_QbYR-NQRsê	MO^1WcUKMjVµ‡YPSXOnYPg_`q�Mj‡'UOn]_APž_vì@z	bcR$NaR>Py^AMOWYUj_abYR$N7êlM�qCUOtwR,e]fYiyMjPSWYPgWcX

_QbcPS^-ìÐz	bYR>R$WYR-NQXDq‰m,Uh^`_1UOt�PSWcm$NQRvMO^QPgWYXs_abYRBV*R$Vµ‡YNaMOWYRBMjNaR-MsPy^�V>nÐm%b�iSMONQXDR$Nl_QbcMOWC_QbYR

tïNaR$R‰R-WYR$NaXOqËM�ë|MjPSiSMO‡YigREtïNQUDV+_abYRKUDf]_QPym$MOiw_aNaMOfÓi

�3�oj

ì�klqÂnc^rPSWYXÌ_QbYR6M�ëOR$N%MjXDR*fÐR-NQV*R,÷

Mj‡cPgiSPž_`qKm,UxRJvEm,PSR$Wh_	UjtIêlMj_QR$Nl_abYNQUDnYXOb6M>fcbYUD^QfYbYUDigPSfYPy[‰V*R$Vµ‡YN%MjWYR MjWc[EtïUOiSigU|ê�PSWYXµ_QbYR

m$MOiSm$nYiyM|_QPSUOWÐ^![]UOWcRw‡xq

ñ

bcR$NaWYR$q7R,_IMOi»ì3i

�3�oj

ê?Rpm$UOnYiy[ R-^r_QPSV­M|_aRw_QbcR?m,UDV*fYigR$_QRwR$eYm%bcMjWYXDR

"DÛ



UjtI_QbcRBêlMj_QR-N�PgWc^QPy[]RBM­ˆjŠ

� m
bÐMjigtÇ÷°^QfYbYR-NQR ëORv^rPym,iSRA_QU*_%Mj…OR�UDWYiSq6‹O‹>V­^>••Pž_1êlUOnYiy[6‡ÐR

_QbcR>^QMOV*R tïUON�M*ê�bYUDigR>ëOR-^QPym,iSRvƒ›ìÐz	bYPS^1ê?UDnYiS[CV*RvMjW6_QbcMj_1_QbcRBëORv^rPym,iSRB[]R,tïUDNQV­Mj_QPSUOW6PS^

MOm-m,UDVsfÐMjWYPSR-[s‡xqsMBëOUOiSnYV*R1[]Rvm,NaR-MO^QR�N%M|_QbcR$N#_abcMjWEMOWEMjNaR-M PSWcm,NaR-MD^rRDìOu�^a^rncVsPSWYX�_abcM|_

_QbcR�MjNaR-M7_QU>ëOUOiSnYV*R�N%M|_QPSU�‡'R,tïUONaR	_QN%MjfcfYPgWcX�êlMD^wm,iSUD^QR	_QU _abYR�UDWYR�Ujt!M f'R$NQtïR-m›_l^rfYbcR$NaR

•ïUDN�PgWCUDnYN1m$MD^rR�M*bcMOižtÇ÷~^rfcbYR$NaRvƒlM*[]R-m$NQRvMO^QR PgWCëOUDigncVsR êlUOnYiy[6PgWÐm,NaR-MO^QR7_QbYPy^�N%M|_QPSUcìYu

f'R$NQtïR-m›_w^QfYbYR-NQR?UOWYiSq�bcMO^IUDWYR?f'UD^a^QPg‡YiSR	m,UOWYücXOnYN%M|_aPgUDWBê�bYR-NQRvMO^IMjW>R-igiSPSfc^rUDPS[>bcMO^IV­MjWxq

V*UONaRsm$UOW]üÐXOnYN%M|_aPgUDWc^1tïUDN�MKXDPgëDR$WËMjNaR-M­_aUCëOUOiSnYV*RsNaMj_QPSUcì¼z	bYPy^ ê?UDnYiS[ÌR,e]fYiyMjPSWôê�bxq

_QbcR7V*R$Vµ‡YN%MjWYR1UOt�MBëDR-^QPSm$igR�øcncm›_ancM|_aR-^?ê�bYR$W‰Pž_	PS^l[]R$tïUONaVsRv[­‡xq*UOf]_aPSm-MjiÐ_`ê?R-R%$$R-Na^-ìO}°_

êlUOnYiy[µMOiS^QU ‡ÐR�PgWh_QR-NQRv^`_aPgWcX7_aU�NQR-fÐRvM|_�_QbcR�R,e]fÐR-NQPSV*R$Wh_a^wUOWsê�bYUOiSR�ëORv^rPym,iSR-^�PSW*UON%[]R$NI_QU

R,eYm$ignc[YR�UON#WYUO_#_QbYR�t•MDm›_#_abcM|_wêlR�PgWxëDR-^r_QPSXDM|_aR-[µbcMjigtÇ÷~^rfYbcR$NaR-^�M|_Q_aMOm%bcR-[µ_QU _abYR�‡ÐUO_r_aUOV

}`z

î

MD^l_QbYRBm-Mjnc^QR UjtÓ_QbYR�UD‡c^rR-NQëDR-[K^rbcMOfÐR øÐncm›_ancM|_aPgUDWc^$ì

†IPgWÐ[]PgWcX*MµfYiyMjnc^QPS‡YigRAR,e]fYiyMjWÐM|_QPSUOWEtïUONl_QbYRv^rR7øcncm,_QncMj_QPSUOWc^�[YUhRv^rWA4 _	R,e]fYiyMjPSW‰ê�bxq*_QbcR$q

[]UDWn4 _µUxm-m,nYNµM|_>iSU|ê?R-N�iSMD^rR-NBf'U|ê?R-Na^�Mj_Bê�bYPSm%bÂ_abYREV*R$Vµ‡YN%MjWYR­Py^>MOigNaR-MD[]q�‡'R$Wc[�‡xq

_QbcR�_QN%MjfEMOWc[*M|_pê�bYPym%bE^QnY‡c^QR�5hnYR$Wh_aigqDój_QbcR�MjNaR-M7_QU>ëOUOiSnYV*R�N%M|_QPSU�Py^pm%bcMOWYXORv[¼ìOL�M�qx‡'R

^QUOV*R�MO[Y[]Pg_QPSUOWÐMji¼R$WcR$NaXOq­Py^�WYR$Rv[]R-[‰tïUON	_abYR øcncm,_QncMj_QPSUOWc^�_QU*U]m$m,ncN-ì

„

_aPgiSiI_QbYR*[]R,_aR$NaV*PgWcMj_QPSUOW�UOt?M‰m$NQPg_QPym$MOiÓf'U|êlR$NAPS^7NQR-igR-ë|MjWh_7ê�bYR$_QbYR-N7UDN7WcUj_ Pž_�m$MOW�‡ÐR

NaR$XDMONa[YR-[EMD^�M>_abYNaR-^QbYUOiy[Eë|MjiSnYRDì]}°_1PgWc[YPSm-M|_QRv^	M|_1ê�bcMj_	iyMO^QR$N	f'U|ê?R-NlMsN%MjfYPy[KPgWcm$NQRvMO^QR

PSWÌ_abYR

ñ

s|u NaMj_QPSU6m-MjWË‡ÐR*R$exf'R-m,_QRv[¼ì¼}°_>Mjiy^rUCMjiSiSU|ê?Rv[�nc^A_QU•5hncMOigPg_aMj_QPSëOR$iSq�m,UDV*fcMjNaR

_QbcR�[YM|_%M tïNaUOV _abYR1UDf]_QPym$MOiY_`êlR$R%$-R$N%^�R,e]f'R$NaPgV*R$Wh_%^#ê�Pž_ab­_QbcR�[YM|_%M UO‡]_%MjPSWYR-[stïNaUOV _QbYR

m$MOigUDNQPSV*R,_aNQqE^am$MOWc^$ì
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zÓUËV*RvMO^QnYNQRKtïUON%m,Rv^­MOm-m,nYN%M|_aR$iSq�ê�Pž_ab

î

z�Pž_EPy^­M|_*_abYR�V*UOV*R$Wh_EWYRvm,R-^a^aMjNaqô_aU�nc^QR

‡'R-MO[c^�MO^lbcMjWÐ[]igRv^$ìYul_�_abYR fÐU|êlR$N%^lWYR$Rv[]R-[‰_QU­^r_aMO‡YigqE_QN%MjfKMs‡'R-MD[ô•»T7L�o

ñ

s|T7owo

ñ

ƒ

û òqpw^l[]R$tïUONaV6óhê�bYPym%bEV­Mj…DR-^#Pg_lPSV*fÐUh^Q^QPS‡YigR1_QU>V*RvMO^QnYNQR1_QbYR7UOf]_aPSm-MjiYtïUDNam$R�MOm,_QPSWYX>UDW

_QbcRsV*R-V>‡YN%MjWYRDì

î

WYRs^QUOiSn]_aPgUDWôm,UDnYiy[�‡'Rµ_aUCnc^rR*m,UDnYWh_QR-NAfcNQUDfcMjXhM|_QPSWYXEiyMO^QR$N ‡'R-MOV*^

MO^7PSWôT7PgV*U|ë|M�4 ^AfcMjf'R$Nœi¢‹

�oj

Mjig_QbYUDnYXObÌ_QbYRµtïUON%m,Rsm$MOigPS‡YN%M|_QPSUOWÌVsPSXObh_A‡ÐR*iSR-^a^�fYNaR-m$PS^QROì

u NaUOncXOb�R-^r_QPSV­M|_aPgUDW�Ujt#_abYR>UDf]_QPym$MOi�tïUDNam$R>MOm,_QPSWYXEUOWÌnYWcM|_Q_aMDm%bYR-[CëDR-^QPSm$igRv^�m,UDnYiy[�‡ÐR

V­MO[]R�‡xq nc^rPSWYXÂtïUDNER,eYMjV*fYiSRC_QbcR�R-^am$MOfÐR�V*R,_abYU][ö••^QR$RÌ^QR-m,_QPSUOWúˆ]ì

Û

ì

�

ƒ,ìwu1W�Uj_abYR$N

f'UD^a^rPS‡YiSRAëxPSR$êúf'UOPSWh_1m,UOnciS[K‡ÐR _aUµiSUxUO…‰Mj_?_abYR�R$WcR$NaXOq­f'R$N	nYWYPg_�MjNaR-M>_QN%MjWc^QV*Pž_Q_QRv[­_QU

_QbcR1V*R$V>‡cNaMOWYR1MO^?[]PS[­k	MONr÷Nµ'PSëBR,_?MOi»ì,i

�

‹

j

ì

ñ

bYR-NQWYR-q>R$_?Mji¹ì:i

�&�oj

[]Py[­MjW­R-^r_QPSV­M|_aPgUDWsUOt

_QbcRAXDNaMD[]PSR$Wh_ptïUDNam$R7‡xqE[]R-NQPSëxPgWYX>_QbYRAtïNaR$RAR$WYR-NQXDq*igUh^`_	‡xq­_QN%MjfYfcPgWYX>_QbYR iSPgfcPS[K‡YPSiSM�qDR$Nvì

dwëDR$W�PgtwWYU­tïUON%m,R>VsRvMO^QnYNaR$V*R$Wh_a^�m,UOnciS[C‡'Rµ[]UDWYRBPSW�UOnYN7R,e]f'R$NaPgV*R$Wh_%^�ê?R>ê?R-NQR>MO‡YiSR

_QUÌR,ex_QN%MOm,_>PgWYtïUONaV*Mj_QPSUOW�Mj‡'UOnY_B_QbYRKR$iyMO^r_QPym*fYNaUOf'R$NQ_QPSR-^�UOt�_QbYREV*R-V>‡YN%MjWYRDìÓ†cnYNr_abYR$N

PSWhëDR-^r_QPSXDMj_QPSUOWc^�êlUOnciS[CPSV*fYNQU|ëDR�UOnYN7R,e]Py^`_aPgWYXKNQRv^rnciž_%^$ì'ò�^QPgWYXKM‰m,UDW]tïU]m$MOi�V*PSm$NQUh^Qm$UOf'R

ê�PSigi7V*MO…ORCPg_‰R-MD^rPSR$N­_aUç[]R,_aR$NaV*PgWYRC_abYRÌm$UOWh_QUDnYN­Ujt _QbcR�ëORv^rPym,iSR�m,NaUD^a^`÷~^rRvm›_aPgUDW8MOWc[

XOPSëOR�nc^l‡ÐR$_r_QR-Nl[cM|_aMcóhMOiž_abYUOncXOb­_abYR7^QigU|ê�PSV­MjXDR�MOm�5DncPS^QPž_aPgUDW‰m,UDnYiy[­XOPSëOR1nÐ^pfYNaUO‡cigR-V*^

PSV*MOXOPSWYX�_abYR´5hnYPym%…­^rbcMOfÐR1øcncm›_ancM|_aPgUDWc^?Ujt¼_QbcR�V*R$Vµ‡YNaMOWYR�Mj_?bYPSXObEiyMO^QR$N?fÐU|êlR$N%^-ìjõôR

ê�PSigi'Mjiy^rU�‡'R�Mj‡cigR�_aUBm%bcMjWcXOR	_QbcR1iSMD^rR-Nwf'U|ê?R-NwPgWE^QV­MjiSigR-Np^r_QR$fÐ^$ójbcR$Wcm$R1XOR$_pV*UONaR1[YM|_%M

f'UOPSWD_%^$ì|z	bYPy^Óê�PgiSixR$WYiSPgXDbh_QR$W>_QbYR…5hnYR-^r_QPSUOW>ê�bYR,_abYR$NÓ_QbYR-NQRlPy^�PSWc[]R-R-[>M1_QbYNaR-^QbYUDiS[>ë�MOigncR

UjtÓ_QbYR�iyMO^QR$N	f'U|ê?R-N-ì

„

UDV*R m$UOV*fYiSR$V*R$Wh_%MjNaq­R,e]fÐR-NQPSV*R$Wh_a^	êlUOnciS[6Mjiy^rUs‡'R�PgWh_QR-NQRv^`_aPgWcX

_QU7fYnYN%^rncPž_vì�klq PSWcm,NaR-MD^rPSWYX�_abYR?iyMO^QR$NIf'U|ê?R-NÓ^QigU|ê�iSq7êlR	m,UOnciS[Bm%bcR-m%… Pžtc_QbYR	^QMOV*RwbYR-M�ëxq

øcncm,_QncMj_QPSUOWc^ U]m-m,nYN�MjWÐ[�Pgt	^QUcó¼^QR$R*Pžt?_QbYR-qÌ[]UCM|_ _QbcR*^aMjV*R*iyMO^QR$NAfÐU|êlR$N%^$ì@}°_�êlUOnYiy[

Mjiy^QUô‡'RCWYPSm$R‰_aUÂXOR,_*fYPym›_anYNQRv^sUjt�_abYRCê�bYUOiSR6ëOR-^QPym,iSR6[]R$tïUONaV*PgWYXÐó�‡Yn]_*_QbYPy^*NaR�5hnYPSNQRv^
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_QbcRÌ[]R-m$UOnYfcigPSWYXçUOt7_abYRÌV*U|ëOR-V*R$Wh_EUjtA_QbYRÌ_QN%MjfYfcPgWYX�iyMO^QR$NKMjWc[ _QbcRÌV*U|ëOR-VsR-Wh_*UOt

_QbcR6^am$MOWYWYPSWYX�‡'R-MjVCìI}°t7^QUcó�êlRKm$UOnYiy[�V*R-MD^rncNQR­_abYRCMjNaR-MC_aUÌëOUDigncVsR‰NaMj_QPSU�tïUONµ_QbYR

ê�bYUDigR�ëDR-^QPSm$igR�MjWÐ[CWYUj_#ù`nc^r_�iSUxUO…‰Mj_7M­m,NaUD^a^`÷~^QR-m›_aPgUDW!ìxz	bYPS^�PS^1WYUj_�Ms_aNQPSëxPSMOi!fYNaUO‡YiSR$V

_QbcUOnYXDb!ì

î

WYR�Uj_abYR$N	_abYPSWYX*_QbcMj_�m,UDnYiS[K‡'R�PgWh_QR-NQRv^`_aPgWcXµ_aU*_QbYPSWY…6Mj‡'UOn]_1Py^l_QbYR�R$ex_QR$WÐ[

Ujt'_QbcR�PgW]øÐnYR$Wcm$R	Ujt'_QbYR�ëxPy^Qm$UD^QPž_`q�UOtÐ_abYR1^rncNQNaUOnYWÐ[]PgWcX7V*R-[YPgnYV UOWµ_QbYR1[YR,tïUONaV­M|_aPgUDWc^$ì

owNaUO‡cMO‡YiSq‰_abYPS^�PS^7NaR$iSR$ë|MjWh_�UDWYigq6PgtpM­ë|MjiSnYRBPy^�ê	MjWh_QRv[KtïUON1_abYR>UDf]_QPym$MOi!tïUDNam$RBR,e]R$NQ_QRv[

UOWK_QbcR�VsR-V>‡YN%MjWcROì
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}~WK_QbYPy^l_QbYRv^rPy^	êlR7_aNQPSR-[‰_QU*XDPgëDRAMOW‰Py[]R-MsUjtÓ_QbYR R$ý'Rvm›_1UjtIWYR-MONr÷°PSW]tïNaMONQRv[­MjWc[KPSW]tïNaMONQRv[

UOfY_QPym$MjiO_`ê?R-R%$-R$N%^¼UOW�iSPgfcPS[>VsR-V>‡YN%MjWcR-^!MD^!êlR$iSiDMO^Ó^rbcU|êô_abYRw_aR$V*f'R$N%M|_QncNQRp[YR$f'R$Wc[]R-Wcm,R

UjtI_QbcR$PSN�R$iyMO^r_QPym7fcNQUDfÐR-Nr_aPgRv^$ì

z	bYR*^`_anc[]PSR-[Âû òqpw^ êlR$NaRµm$igRvMjNaigq�M|ý@R-m,_QRv[Ì‡xqC_QbcRsUDf]_QPym$MOi�_`êlR$R�$$R-Na^-ì'z	bcR$qÌ^QbYU|êlR-[

^QPgXDWc^ Ujt�[]R,tïUDNQV­Mj_QPSUOWôMOigNaR-MD[]q�M|_m5hnYPg_QR­iSU|ê iyMO^QR$N f'U|ê?R-Na^-ì¼z	bYR$NaR­MO^ ‡'R$R-WËNaR$f'UONQ_a^
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