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6Q° JmK- rBi? HQp2



#bi™ +i

JBiQ+?QM/'B '22M2°:v@T Q/m+BM: Q' ; M2HH2b BM 2mF “vQi
UKi.L V- r?B+? 2tBbib BM KmHiBTH2 +QTB2b T2  +2HHX h?Bb |
FBH/@ivT2 M/ T i?Q:2MB+p "B MiKi.L -FMQrM b ?2i2 °QTH bKvX
Q7 T i?Q:2MB+ Ki.L 2t+22/b +'BiB+ H i? 2b?QH/- KBiQ+?2QM/ E
*HQM H 2tT MbBQM “272°biQ i?2 BM+'2 b2 BM T i?Q:2MB+ Ki.L
H2 /BM; iQ /vb7mM+iBQM- #mi Bib mM/2 HVBM; K2+? MBbKb “2K |

Ji?2K iB+ H KQ/2HHBM: ? b 2K2:2/ b TQr2 7mH iQQH iQ BN\
M KB+b- HHQrBM: bBKmH iBQM Q7 HQM:@i2 K /vM KB+b i? i + M
i HHVX >Qr2p2 - KQ/2Hb '2HVQM bbmKTiBQMb- bBKTHB7VBM; i?
T K2i2°BM72°2M+2 7°QK HBKBi2/ M/ Q7i2M iBbbm2@bT2+B}+ /
T 2i iBQMX

h?Bb i?2bBb 2KTHQvb /p M+2/ bi iBbiB+ H K2i?Q/b iQ BKT Qg
Ki.L TQTmH iBQM /vM KB+bX 6B bi- " v2bB M KQ/2H 2biBK i2b i
+2HHDb i? i ?2 p2 "2 +?22/ rBH/@ivT2 ?QKQTH bKv- /2KQMbi  iBM; i
BMiQ K2KQ'v +2HHb b2H2+iBp2HvV "2/m+2b T i?Q;2MB+ Ki.L X a2
iBOQM KQ/2HBM72 b i?2 T QTQ iBQM Q7 bF2H2i HKmb+H2 }#°2b
UPsS>PaV /272+ib 7 QK PsS>Pa T Qi2BM #mM/ M+2 /i - QmiT2 -
bB}+ iBQM K2i?Q/X 6BM HHv- i?2 T +iB+ HBiB2b Q7 +QKT ‘BM;
mbBM; PsS>Pa /2}+B2Mi [ i M/ K i?2K iB+ HKQ/2Hb Bb BMp2bil
bvMi?2iB+/ i b2ibX

Pp2  HH-i?BbrQ FmM/2 b+Q 2bi?2TQi2MiB HQ7 K i?2K iB+ }
2tT MbBQM r?BH2 ?B;?HB:?2iBM;i?2 +? HH2M:2b TQDb2/ #v HBKBi?Z
Ai T 2b2Mib MQp2H i2+?MB[m2b 7Q  BM72 'BM: Ki.L /vM KB+b N
KQ 2 +QKT 2?22MbBp2 2tT2 ' BK2Mi H/ i iQ "2}M2 KQ/2H ++m’ +v



+FMQrH2/;K2Mib

A Kmbi } ' bii? MF Kv UMmMK2 QmbV bmT2 pBbQ b- rBi?Qmi i?2B
;mB/ M+2- ArQmH/ M2p2  ? p2 K /2BiiQ i?Bb TQBMiX

6B biHv- ArQmH/ HBF2 iQ i? MF *QMQ G rH2bb 7Q " ?Bb UmM?:
MM 2H2MiIiBM;- BM72+iBQmb 2Mi?mbB bK 7Q b+B2MiB}+ "2b2 "+?
MQi ? p2 #22M TQbbB#H2X a2+QM/Hv- A Kmbii? MF Kv oBM+2Mi 7
M/ ?22HT i2°Qm;?2Qmi Kv T QD2+iX .2bTBi2 MQi Hr vb mM/2 bi M/
#Omi- vQm ™ +QMbi Mi T 2b2M+2 M/ #BQHQ;B+ HFMQrH2/;2r2 2
T'QpB/BM; MQM@Dm/;K2Mi H Mbr2'b iQ Kv Q7i2M 2K# *° bbBM;}t
KBiQ+?QM/°'B X h? MFvQmiQ M/v:QHB;?iHv-vQm bi iBbiB+ H ;n
i2°Qm;?2Qmi Kv S?. M/ /m BM; KvmM/2 ;" Im i2/2;°22r2 2 Hr vb
gBi?QmivQm-A+2i BMHvrQmH/ MQi ? p2 i?2bBbX h? MFvQm +
+mbbBQMb rBi?vQm /m BM; i?22 HvT iQ7KvS?.r2 22ti 2K2Hv
"Q# GB;?iQrH2 b-r?Qr b Hr vb p BH #H2r?2M + HH2/ mTQM M/-
Hr vb 7°227Q° "2 bbm'BM; M/ mTHB7iBM;i HFX G biHv- A K 2i2
SB+F2iiX q?Q- 7Q i?2 } ' bii? 22 v2 'b- Hr vb T ' QpB/2/ 7 B2M/t
;mB/ M+2-#mi+ m+B HHv ; 22/iQ #2+QK2 T 'iQ7i?2bmT2 pBb(
rrBiz@mT bi ;2X gBi?Qmi vQm~™ 722/# +F- Kv i?2bBb rQmH/ mM/Q
H2bb 2 / #H2 M/ +QMi BM bB;MB}+ MiHv H2bb #BQHQ;B+ H +QMi
K2 HKQbi QM i® +F M/ HKQbib M2-i? MFvQmX bT2+B Hi? MF
AKQ;2M 6° MFHBM-0 H2'B .B G2Q M/ hB ;Q :QK2b-r?Q rBHHBM;!I
M/ 2tT2 iBb2 r?2M2p2° bF2/X

h? MFvQmiQ 2p2 ' vQM2 # b2/ BM "QQK 9Xy8k Q7 i?2 1'# M a+B2\
+QKBM:iQi?2 Q{+2 HKQbi 2MDQv #H2 Qp2 i?2 H bi7Qm v2 “b-
BM; K2 iQ H2 p2 rQ ' F 2 "Hv HKQbi 2p2'v 6B/ vBM bmTTQ i Q7 Q
vOm- Kv i?2bBb rQmH/ ? p2 #22M }MBb?2/ +QMbB/2" #Hv 2 "HB2" -
M2 "Hv b 7mMX A Kmbi HbQ i? MF Kv 7°B2M/b # b2/ BM i?2 JBiQ+
7Q° Hr vbr2H+QKBM: K2 rBi? QT2M Kb M/ #QiiH2b Q7 rBM2X uC
K2Mi Qp2  i?2 H bi 72rv2 b Hr vb K /2 K2 722H #2ii2 X

hQ HH Kv 7°'B2M/br?Q ? p2 T iB2MiHv HBbi2M2/iQ Kv +QKTH B
QM7 "iQQ K Mv Q++ bBQMb-i? MFvQmX h? MFvQm 7Q  i?2 7i2°
bBQMb-i2MMBb K i+?2b- Tm# i BTb- Tm# +  rHb- MB;?ib Qmi M/ ¢
Hr vb #2BM; 2 ;2 iQi F2i BMb i? ir2°'2 HKQbi Hr vb /2H v2/ Q
K2 BM L2r+ biH2- M/i? MFvQm 7Q"  H2iiBM; K2 2b+ T27Q" 72r/
+QHH2+iBp2 #BHBiviQ K F2K27Q";2i #QmirQ ' F Bb mMT * HH2H

6BM HHv- A Kmbi i? MF Kv 7 KBHv 7Q" i?2B" +QMbi Mi #2HB27 |
bmTTQ i i?2 Qm;?2Qmi MQi QMHvV Kv S?. #mi Kv 2MiB"2 mMBp2 bBiv
FMQrBM; r? i bi iBbiB+ Q" KBiQ+?QM/'BQM Bb-vQmr2°2 Hr vb
vOQm 7Q° vQm  bmTTQ i- #Qi? }M M+B H M/ 2KQiBQM HX A i'mH:
rBi?2Qmi vQmxX
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Sm#HB+ iBQM HBbI

6° MFHBM- AX :X-JBHM2- SX- *?BH/b- CX-"Q:; M- _XJX-" Qr
X aX-L:;-uX aX- *QHHBM- JX- _mbb2HH- PX JX- SB+F2ii- aX C}
iBQM /°Bp2b i?2 M2: iBp2 b2H2+iBQM Q7 T i?Q;2MB+ KBiQ+?QM/
GB72 a+B2M+2 HHB M+2 a2+iBQGIB7 2282 B 2M +2eRBHRHRBONIXNZI i T b,
ff/QBXQ :fRyXke8y3fHb XkykjykkdR

*2BH/b-CX-:QK2b-hX"X-0BM+2Mi- X 1X-:QHB;?iHv- X- G rF
+H bbB}+ iBQM Q7 PsS>Pa /2}+B2Mi bF2H2i H KvQ}# 2b (Sm#HB'
2M+B)XPa *QKTmi iBQM HR'BWQ HR®WRkddy X ?iiTbh,ff/QBXQ ;fRyXR
T+#BXRyRkddy
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*QMi2Mib

R AMi'Q/m+iBQM R
RXR JBiQ+?QM/'B H"BQHQ:v X X X X X X X X X X XRX X X X
RXRXR JBiQ+?2QM/'B HQ B;BMb X X X X X X X XRX X X X )
RXRXk JBiQ+?QM/'B Hbi'm+im 2 X X X X X X XK X X X X
RXRXj JBiQ+?QM/'B H/vVM KB+b X X X X X X X XkX X X X
RXRX9 JBiQ+?QM/ B H:2M2iB+b X X X X X X X % X X X X
RXRX8 JBiQ+?QM/'B H#BQ;2M2bBb M/ KBiQT? ;@ X X X X
RXRXe hS T Q/m+iBQM M/ QtB/ iBp2 T?QbT?Q vé#H iBQM X
RXRXd .L KmiiBQMb X X X X X X X X X X X X XX X X X X
RXRX3 :2M2iB+ #QiiH2M2+F 2z2+i X X X X X X XRR X X X >
RXRXN h?2b?2QH/2z2+i X X X X X X X X X X X RK X X X
RXRXRYy *QTv MmMK#2  "2:mH iBQM X X X X X X XRX X X X X
RXk *HQM H2tT MbBQM Q7 Ki.L X X X X X X X X XKjX X X X

o=
>

RXKXR *HQM H 2tT MbBQM i?2Q'B2b X X X X X R9X X X X
RXj S Q# #BHBiv M/ " v2boi?22Q 2K X X X X X X X R&X X X X
RXjXR *QM/BiBQM H T Q# #BHBiv X X X X X X RK X X X
RXjXk hQi HT Q# #BHBiv X X X X X X X X X X XRH X X X >
RX9 " v2bB M bi iBbiB+h X X X X X X X X X X X X XRM X X X )
RX9XR " v2boi?22Q 2K X X X X X X X X X X X X R3X X X X
RX9XKk *QMDm; i2 M HvbBb X X X X X X X X X XRXN X X X 3
RX9Xj *QMDm; i2 M HvbBb 2t KTH2 X X X X X XRK X X X X
RX9X9 LQM@+QMDm; i2 M HvbBb X X X X X X XkX X X X >
RX8 J "FQp+? BMBX X X X X X X X X X X X X X X XK X X X :
RX8XR .Bb+'2i2bi i2@bT +2J "FQp +? BM X X KRX X X X
RX8Xk ai iBQM v /Bbi'B#miBQM X X X X X X X X9 X X X
RX8Xj *2HH +mHIim 2 TQTmH iBQM 2t KTH2 X X %8 X X X .
RX8X9 *QMiBMmQmb bi i2@bT +2J "FQp +? BM %eX X X X .

RXe S QD2+i BKPX X X X X X X X X X X X X X X XkKd X X X X

k J2i?Q/b kN
kXR J "FQp +? BMJQMi2 * "HQ X X X X X X X X X X KNX X X X
KXRXR :B##bb KTH2' X X X X X X X X X X X X RNX X X X
kKXRXk J2i'QTQHBb@> biBM;b X X X X X X X X }X X X X

kKXRXj J2i'QTQHBb@rBi?BM@:B##b X X X X X XjK X X X X
KXRX9 *QMp2 :2M+2 M/ miQ+Q "2H iBOM X X %jX X X X |
kXk ai iBbiB+ HbQ7ir "2 X X X X X X X X X X X X Xj¥X X X X X
kXj " v2bB M ?2vTQi?2bBb i2biBM; X X X X X X X X %8X X X X
kXjXR >B:? /2MbBiv BMi2 p Hb X X X X X X X X j¢ X X X X

Bp



kX9 JBtim 2 KQ/2Hb X X X X X X X X X X X X X X XjH X X X >
kKX9XR JBtim 2 /Bbi B#miBQMb X X X X X X X X K3X X X X
kX9Xk JBtim 2 KQ/2HHBM; X X X X X X X X X Xj&8 X X X >
kKX9Xj G i2Mibi i2b X X X X X X X X X X X X X ¥ X X X
kX9X9 *H bbB}+ iBQM M/ H i2Mi bi i2BM72 2M+2¥ X X X
kX9X8 G #2H brBi+?BM; X X X X X X X X X X X WK X X X

kX8 >B2 "+?B+ HKQ/2HHBM; X X X X X X X X X X XkX X X X
kX8XR " v2bB M ?B2 "+?B+ HKQ/2H X X X X X BkX X X X
kX8Xk " v2bB M ?B2° "+?B+ HKQ/2H 2t KTH2 X R®jX X X X

kXe aiQ+? biB+ FBM2iB+ KQ/2Hb X X X X X X X X X X8X X X X

kXeXR *?2KB+ H 2 +iBQMb X X X X X X X X X X9& X X X
kXeXk J FQpDmMKT T Q+2bb X X X X X X X X X HeX X X X
kXeXj :BHH2bTB26b /B 2+i K2i?2Q/ X X X X X X X9% X X X
kXeX9 SQBbbQM M/i mM@H2 T H:Q Bi?Kb X X XX X X )
kXeX8 1t KTH2, #B i?@/2 i? KQ/2H X X X X X X ByX X X X
kXeXe 1t KTH2, Ki.L TQTmH iBQM /vM KB+b X ByX X X X

"HQQ/ *2HH M HvbBbD 8e
i XR AMi"Q/mM+iBOQM X X X X X X X X X X X X X X X & X X X

jXRXR "HQQ/ +2HH #BQHQ;v X X X X X X X X X8¢& X X X 3
JXRXKk JIXPkOjM/ #HQQ/ +2HHbD X X X X X X X X X 83X X X X
iXRXj 2M2  H BKX X X X X X X X X X X X X X ByX X X X
XK .0 XXX XXXXXXXXXXXXXXXX XX ¥yX XX X
jXKXR ::°2:i2p "B MiHQ /}M/BM:b X X X X X Xe¥X X X X
iXkXk aBM;H2@*2HREDHKI X X X X X X X X X BERX X X X
iXkXj . i M HvbBb BK X X X X X X X X X X X Xek X X X

IXj J2i?2Q/b X X X X X X X X X X X X X X X X X X X &kX X X X

jXjXR JBtim 2KQ/2H X X X X X X X X X X X X XeK X X X
i XjXk S'BQ  #2HB27b X X X X X X X X X X X X XeX X X X
iXjXj *QKTmi iBQM H K2i?Q/b X X X X X X X X Xe% X X X
X9 _2bmMHIBX X X X X X X X X X X X X X X X X X Xe% X X X
JXOXR JQ/2HQmMIiTMi X X X X X X X X X X X X X8 X X X
JX9OXK JQ/2H}i X X X X XXX XXX XXXXXX&X X X
jX9Xj S'QTQiBQM Q7 +2HHDb "2 +?BM; rBH/@ivT@d®QKQTH
jX8 .Bb+mbbBQM X X X X X X X X X X X X X X X X ¥yX X X X
jX8XR L2; iBp2 b2H2+iBQM ::XBX X KX{k®jX X X Xy X X X
jX8XKk J i?2K iB+ HKQ/2H Q7" M/ h +2HH /2p2HA@FK2Mi X
iX8Xj *QM+HM/BM; 2K "Fbh X X X X X X X X X Xd¥ X X X
*H bbB}+ iBQM Q7 KvQ}# 2 PsS>Pa bi imb
9XR AMi"Q/mM+iBOQM X X X X X X X X X X X X X X X HdX X X X
9XRXR S 2pBOMbBrQ FX X X X X X X X X X X X K3X X X X
O9XRXK :2M2  H BK X X X X X X X X X X X X X XdN X X X .
OXK .0 XXX XXXXXXXXXXXXXXXXXXMMNX X X
IXKXR OBM+2Mi/ i b2i X X X X X X X X X X X X KX X X X
OXKkXKk :QK2b/ib2i X XX XX XXXXXXXXZjX XX X
9XkXj . i M HvbBb BK X X X X X X X X X X X BeX X X X

9Xj J2i?Q/b X X X X X X X X X X X X X X X X X X X3 X X X )
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9XjXR " v2bB M ?B2° "+?B+ HKQ/2H X X X X X BX X X X .
9XjXk S BQ bT2+B}+ iBQM X X X X X X X X X XBX X X X :
OXjXj) *QKTmi iBQM H K2i?Q/b X X X X X X X X NK X X X
9XjX9 :2M2° iBM; bvMi?2iB+/ i X X X X X X X XN® X X X X
9X9 _2bmHIb X X X X X X X X X X X X X X X X X X N X X X .

9X9XR o0oBM+2Mi/ i b2i X X X X X X X X X X X X X8X X X X

9X9XKk avMi?2iB+/i X X X X X X X X X X X X XN8 X X X X
9X9X] :QK2b/ib2i X XX XXX XXX XXX XKy¥ X X X
9X9X9 a2MbBiBpBiviQ T'BQ  bT2+B}+ iBQM X XR¥9X X X X
9X8 .Bb+mbbBQM X X X X X X X X X X X X X X X XR¢Y& X X X
9X8XR E2vIM/BM:b X X X X X X X X X X X X XR¥8 X X X
9X8Xk GBKBi iBQMb X X X X X X X X X X X X XR¥eX X X X
9X8Xj BMIM2rQ FX X X X X X X X X X X X X XRydX X X X

JQ/2HHBM; *HQM H 1tT MbBQM |
8XR AMi'Q/mM+iBQM X X X X X X X X X X X X X X X
8XRXR _ M/QK ;2M2iB+ /"B7i X X X X X X X X XRRYX X X
8XRXk am pBp HQ7i?2bK HH2bi X X X X X X RRRX X X >
8XRXj S2'BMm+H2 > MB+22 ?2vTQi?2bBb X X X XRRKK X X X
8XRX9 Pi?2 MQi #H2 KQ/2Hb X X X X X X X X KRRk X X X
8XRX8 *QTv MMK#2 +QOMi"QH X X X X X X X X RKjX X X X

x X

8XRXe S " K2i2°p Hm2b X X X X X X X X X X XRR® X X X
8 XRXd BKb Q7 BMp2biB; iBQM X X X X X X X XRRX X X X
8Xk .1 XXX XXX XXX XXXXXXXXXXXXRRX X XX
8Xj J2i?Q/b X X X X X X X X X X X X X X X X X X XRRX X X X
8XjXR aiQ+? biB+ FBM2iB+ KQ/2Hb X X X X X RERNX X X X
8 Xj Xk 2Mi@# b2/ KQ/2H X X X X X X X X X X RKIOX X X X

8XjXj ai iBbiB+ HKQ/2H X X X X X X X X X X XRXj X X X X
8XjX9 S BQ #2HB27hb X X X X X X X X X X X X KjX X X X .

8XjX8 AM722M+2 X X X X X X X X X X X X X RMX X X X
8XjXe avMi?2iB+ /i b2ib X X X X X X X X X X R@X X X X
8XjXd *QKTmi iBQM H +Qbi Q7 BM72 2M+2 M/ BRNH2K2Mi
8X9 _2bmHibX X X X X X X X X X X X X X X X X X R9¥ X X X |

8X9XR P#b2 p2// 1 X X X X XX X X X X X X XROY X X X
8X9Xk avMi?2iB+/ i X X X X X X XXX XXX RHK X X X X
8X9Xj JQ/2H +QKT "'BbQM X X X X X X X X X XREBRKR X X X
8X9X9 6BtBM; T  K2i2'h X X X X X X X X X X R&EX X X X

8X8 .Bb+mbbBQM X X X X X X X X X X X X X X X XR8jX X X X
8X8XR E2v }IM/BM;b X X X X X X X X X X X X XR8jX X X X
8X8Xk GBKBi iBQMb X X X X X X X X X X X X XREIX X X X
8X8Xj 6mMim 2rQ FX X X X X X X X X X X X X XR8eX X X X

8X8X9 6BM H 2K Fh X X X XXX XXX XXX R&KX X X X

.Bb+mbbBQM R8N
e XR EZV}M/BM;bXXXXXXXXXXXXXXXXIXS)NXXX}
eXRXR "HQQ/+2HH M HvbBb X X X X X X X X e>§/XX )
eXRXk PsS>Pabi imb+H bbB}+ iBQM X X X X XR¥y¥ X
eXRXj JQ/2HHBM; +HQM H 2tT MbBQM X X X X X
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eXk BmMim2rQF X X X X X X X X X X X X X X X X R&RX X X

eXj *HQDBM:; 2K "FhX X X X X X X X X X X X X X Rek X X X

*H bbB}+ iBQM Q7 KVQ}# 2 PsS>Pa bi imb @ TT2M/Bt

XR 6MHH@+QM/BiBQM H /Bbi'B#miBQM + H+mH iBQMb Q7 "
KBtim 2 KQ/2H X X X X X X X X X X X X X X X XREjX X X >

Xk " v2bB M KQ/2H QmiTmi X X X X X X X X X X X Re®8X X X
XkXR OBEIH+ZHK b2i X X X X X X X X X X X X X Re¥ X X X
XkXk avMi?2iB+/ i b2ib X X X X X X X X X X XRAYK X X X
XKkXj :QR2ZbHX b2i X X X X X X X X X X X X X XREyX X X >

JQ/2HHBM: +HQM H 2tT MbBQM @ TT2M/Bt

"XR avMi?2iB+/i X XXX XXX XXXXXXXX RMX X X

"Xk AM72 2M+2QmiTmi X X X X X X X X X X X X XRdX X X X

> /r "2 ++2H2 i2/ aBKmH iBQM R3|
*XR AMi'Q/m+iBQM X X X X X X X X X X X X X X X R3K X X X
*Xk J2i?7Q/ X X X X X X X X X X X X X X X X X X XRK3IK X X X
*Xj _2bmHIib X X X X X X X X X X X X X X X X X X XRBjX X X >
*X9 .Bb+mbbBQM X X X X X X X X X X X X X X X X K38 X X X
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GBbi Q7 6B:m 2b

RXR JBiQ+?QM/'B Hbi'm+im 2 X X X X X X X X X XkX X X X
RXk JBiQ+?QM/ B H}bbBOQM /B ;" K X X X X X X X XjX X X X :
RX ] JBiQ+?QM/‘BH7mbBQM/B;‘K X X X X X X X X9X X X X
RX9 >mK M KBiQ+?QM/'B .L Q' : MBb iBQM X X X X8X X X X
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JBiQ+?QM/'B "2 Q: M2HH2b BM KQbi 2mF "vQiB+ +2HHb M/
T Q/m+iBQM Q7 /2MQbBM2 i'BT?QbT? i2 U hSV pB QtB/ iBp2 T?
h?2v HbQ TH v F2v "QH2b BM Qi?2  #BQ+?2KB+ H T°Q+2bb2b rl
bmHT?2m > +HmMbi2  7Q K iBQM M/ TQTiQbBb U.m+?22M- kyy9VX

h?2 @T ' Q# +i2°'B 2M/QbvK#BQiB+ Q'B;BMb Q7 KBiQ+?QM/ B
HX- kyy9c aB+?2 Bix@SQMiGM 2i HX- RNN3Vc ?Qr2p2 -i?2 QB
+QMi2bi2/X hrQ K BMi?2Q B2b ? p2#22MT QTQb2/BMi?2HBi2"
bvK#BQ;2M2bBb ?2vTQi?2b2bX h?2 7Q K2  bm;;2bib i? i Mm+H2
i?72 2M/QbvK#BQMi U* p HB2 @aKBi?- RN3dc _Q;2  2i HX- kyRdc
H ii2 bm;;2bibi? ii?2 2M/QbvK#BQiB+ 2p2Mi Q++m "2/ #27Q 2 i’
7°QK T'QF "vQi2b UJ "iBM JCHH2 - RNN3VX

RXRXk JBiQ+?QM/'B H bi'm+im’2

S H/2 URNS8jV /IBb+Qp2 2/ i?2 KBiQ+?QM/ B H bi m+im 2- T QTC
RN8jX S HMi/eB¥2MiB}2/i?2 BMM2 KBiQ+?QM/" B H K2K#™ M2 UAJ.
i?72 KBiQ+?QM/ "B H K i'Bt- M/ i?2 Qmi2 KBiQ+?QM/ B H K2K#"

"OQmM/bi?2 AJJ-2M+HQDbBM; i?2 BMi2 K2K#> M2 bT +2 UAJaV #2i
S H/2i HBX2MiB}2/ + Bbi 2 T Qi m/BM; 7 QK i?2 AJJBMiQ i?2 K i
2pB/2M+2 bm;;2bib i? ii?2b2 "27Q K2/ 7 QK BMp ;BM iBQMb Q7 |
M2+i2/ 1Q i?2 AJdJa #v im#mH ~ + Bbi 2 DmM+iBQMb US2 FBMb 2i

bi'm+im 2 Bb 2T 2b2Mi2/ BM 6B;m 2 RXR-r?B+? HbQ ?B;?HB;?
TH2t2b M/ KBiQ+?QM/'B H .L X h?2 TmM+iBQMb M/ bi m+im 2 C
*?2 Ti2 b RXRX9 M/ RXRXeX

h?2 PJJ Bb 2H iBp2Hv T2 K2 #H2- HHQrBM; K Mv bK HH M/ N\
iIQT bbi?2"Qm;?2 rBi?Qmi 2bi B+iBQMX h?2 AJJ bi B+iHv +QMi Ql
K BMi BMBM; M 2H2+i'Q+?2KB+ H ;" /B2Mi #2ir22M i?2 KBiQ+?2Q
“2[mB 2/ 7Q° hS T ' Q/m+iBQM UG2K bi2 b- kyydVX



6B;m 2 RERQ+?QM/ B H biXm#inKkRH2 /B ;> K Q7 H #2HH2/ +QKTQM2Mib
iQ+?2QM/ B X h?2 irQ KBiQ+?QM/ B H K2K#  M2b "2 b?QrM rBi? #H +F
Qmi2 K2K# M2 ? pBM; bK HH2  /QibX h?2 AJaBb b?QrM BM TBMF- M/ |
Ji.L Bbb?QrM b #Hm2 +B +mH ~bi'm+im 2b rBi?BM i?2 K i"BtX h?2 }p2 -
iQ'v+? BM 27QmM/ QM i?2 AJJ-rBi? 2 +? +QKTH2t #2BM; b?QrM BM

7Q 2 +? +QKTQM2Mi "2 b?QrM rBi? ~"Qrb b TT QT B i2X

RXRXj JBiQ+?QM/'B H /vM KB+b

JBiQ+?QM/'B 2 ?B:?HvV /VM KB+- +QMiBMmQmbHvV mM/2 :QBM: |
> ?M 0°i?- RNNOVX h?2# H M+2Q7i?2b2irQ T°Q+2bb2b TH vb pE
7mMM+iBQM M/ + M+?2 M;2/2T2M/BM; QM +2HHmMH ~ "2[mB 2K2Mib
bBQM M/ 7mbBQM " i2bp v #2ir22M +2HH ivT2bc M2m QMb ? p2 ?
i? i KQp2 HQM: i?2 M2m QM M/ +QMbi MiHv mM/2 :Q }bbBQM M
?2 M/- bF2H2i H Kmb+H2 }#°2b ? p2 T BK 'BHv bi iB+ KBiQ+?QM/
2i HX- kyyNVX JBiQ+?QM/ B H /vM KB+b 2M #H2 i?2 2t+? M:2 Q
BM+HmM/BM: KBiQ+?QM/ B H .L UKi.L V M/ KBiQ+?QM/ B H T Qi
KBiQ+?QM/'B Hbi'2bb M/ BM+'2 bBM: Ki.L bi #BHBiv U*?2M 2i }
}bbBQM Q 7mbBQM "2 bbQ+B i2/ rBi? +QM/BiBQMb bm+? b S °F
"2°K M- kyyNV M/ Hx?2BK2 6b Ua MiQb 2i HX- kyRyVX

6BbbBQM

6BbbBQM Bb i?2 T ' Q+2bb #vr?B+? QM2 KBiQ+?QM/'BQM bTHBib B
2t +i K2+? MBbKb #v r?B+? i?72 AJJ M/ PJJ 2 bTHB+2/ "2 mMFI
i?72 T°'Qi2BMb BMpQHp2/ "2 r2HH /Q+mK2Mi2/X 1 "Hv rQ F B/2Mi
M/ 6BbR- rBi?BM v2 bi U"H2 x "/ 2i HX- RNNNc JQx/v 2i HX- kyy\
rz 2 Hi2 B/2MiB}2/ b /vM KBM@ 2H i2/ T°'Qi2BM R U._SRV M/ k
UAaRV- UC K2b 2i HX- kyyjc aKB " MQp 2i HX- kyyRVX . SR Bb
KBiQ+?QM/'B M/ QHB;QK2 Bb2b-7Q KBM; ?2HBtX h?2 KQH2+ml
reB+? 2bmHib BM K2K#™ M2 b+BbbBQM M/- mHIBK i2Hv- irQ /Bbil
JBHH2 2i HX- kyyjVX a2p2 H T Qi2BMb "2 i?2Qm;?i iQ #2 BMpQ
.. SRX 6AaR- T Qi2BM 7QmM/ QM i?2 PJJ- Bb QM2 bm+? T ' Qi2BM
/IB ;7 KQ7 KBiQ+?QM/°'B H }bbBQM + M #2 b22M BM 6B;m 2 RXkX
Q7. SR Q 6AaR "2bmHib BM ?2vT2 " @7mb2/ M/ 2HQM; i2/ KBiQ+?
G22 2i HX- kyReVX MQi?2 T Qi2BM- a2TiBM k- Bb HQ+ HBb2/iQ

Kk



M/ Bib /2TH2iBQM /2+°2 b2b . _SR&b "2+ mBiK2Mi US ;HBmMbQ 2]
F2v "QH2 BM KBiQT? ;vc b22 *? Ti2° RXRX8X

6B;m 2 REkQ+?QM/ B H }bbBQM UBKK KB M T°Qi2BMb 6AaR M/ . SR  :
"2b2Mi2/ b #Hm2 K "F2'b QM i?2 PJJ M/ Tm TH2 Qp Hb- "2bT2+iBp2HvX
b +? BM Q7 . SR KQH2+mH2br  TTBM; "QmM/i?2 KBiQ+?QM/ BQMX

6mbBQM

6mbBQM Bb i?2 T°Q+2bb #v r?B+? irQ /BbiBM+i KBiQ+?QM/'B #:
h?2 T°Q+2bb Bb bBKBH "Hv +QKTH2t iQ }bbBQM- "2[mB BM: b2p:
bm++2bb7mHHV K2 :2 i?2 irQ KBiQ+?QM/ B H K2K#> M2bX hrQ T°
UJ6LR M/ J6LKV- 2 + m+B H7Q KBiQ+?QM/'B H 7mbBQMX .2t
#Qi? "2 "2[mB 2/ 7Q  7TmbBQMX >Qr2p2 - i?2B° bB:MB}+ M+2 Bb
Kyyj- kyy8VX J6Lk Bb //BiBQM HHv "2[mB 2/ 7Q  Qi?2 T ' Q+2bb:
+?2QM/ B iQi?2 2M/QTH bKB+ "2iB+mHmMK U/2 ""BiQ a+Q " MQ-
2QK2Qbi bBb Ua2# biBEM 2i HX- kyRkVX JBiQ+?QM/'B H 7mbBQ
PS RU*BTQH i2i HX- kyyoVvX

/IBb mTiBQM BM 7mbBQM + M "2bmHi BM 7 :K2Mi2/ KBiQ+?Ql
2tT2+i-#mi+ M HbQH2 /iQ  2/m+iBQM Q  +QKTH2i2 HQbb Q7 K
2i HX-kyydc>2"K MM 2i HX-RNN3c_ T TQ'i2i HX-RNN3VX H -
KQmb2 bF2H2i HKmb+H2 }# 2bBM+"2 b2bp "B MiKi.L rBi?BM i?:

RXRX9 JBiQ+?QM/ B H ;2M2iB+b
JBiQ+?QM/'B H :2MQK?2

JBiQ+?QM/°'B TQbb2bbi?2B  QrM+B +mH - /Qm#H2@bi~ M/2/ ;2
h?2 Qmi2 bi° M/ Bb "B+? BM ;m MBM2- ;BpBM; Bi ?B;?2 KQH2+
BMM2 bi> M/X h?2°27Q 2-i?2v "2 272 "2/ iQ b i?2 ?2 pv U>V
"2bT2+iBp2HvX h?2 ?2mK M KBiQ+?QM/'B H ;2MQK2 Bb bK HH- " 21
+QMi BMBM; TT QtBK i2Hv ReX8F# M/ ? b Km+? HQr2 T QTQ"i
h?2 ;2MQK2 +QMi BMb jd ;2M2b r?B+? +Q/2 irQ KBiQ+?QM/ B H I

j



6B;m 2 REjQ+?QM/'B H 7TmbBQMHEBV: TKQi2BMb “2H i2/ iQ KBiQ+?QM/ B
i72 DQBMBM; Q7 irQ KBiQ+?QM/'B BMiQ bBM:H2 KBiQ+?QM/"BQMX J6
b? /2b Q7 #Hm2- M/ i?2 :hS b2 Bb b?QrM BM v2HHQrX

UKi@ L V-kkKBiQ+?QM/'B Hi® Mb72" "B#QMm+H2B+ +B/UKi@i
MmMMBib-i?2 K DQ BivQ7r?B+? "22M+Q/2/ QM i?2>@bi” M/X Ji.L

+Q/BM; 2;BQM Q7 Ki.L UL* VQ .@HQQT-r?B+? TH vb F2v QH:
P B;BM HHvb2[m2M+2/#v M/2 bQM2i HX URN3RV M/ H i2 "2pBt
FMQrM b i?2 * K# B/;2 272 '2M+2 b2[m2M+2X h?2 ;2MQK2 Bb "21
?B;?HB;?iBM; i?2 ;2M2b bbQ+B i2/ rBi? 2 +? PsS>Pa +QKTH2tX h
i?72iQT Q7 1?2 KQH2+mH222 @QVB ;BWb@7 "2THB+ iBQM 7Q  i?2 7?2 p

bBM;H2 KBiQ+?QM/"BQM +QMi BMb KmHIBTH2 +QTB2b Q7 i?2;
THQB/vX 1 +? Ki.L KQH2+mH2 Bb T +F ;2/ BMiQ bK HH Mm+H2Q
Mm+H2QB/ U"Q;2M? ;2M- kyRkc a iQ? Em QBr - RNNRVX >Qr2p?2
Ki.L TQTmH iBQM- +QTv MmK#2 -p B2b /2T2M/BM; QM +2HH ivT
+QTv MmK#2 Q7 TT QtBK i2Hv Ryy-yyy Ua?Qm# B/;2 q B- kyyd\
#°2b ? p2 M 2biBK i2/ +QTv MmK#2™ Q7 jeyy UJBHH2 2i HX- kyy]j
BMi?2 ?2mM/ 2/b UE2HHV 2i HX- kyRkc _ mbb2  2i HX- kykRVX

Ji.L "2THB+ iBQM

Ji.L +QMiBMmMQmbHvV mM/2 :Q2b "2THB+ iBQM- BM/2T2M/2Mi Q7

*H viQM- RNddV- "2[mB BM; b2p2° H T'Qi2BMb M/ +QKTH2t2b 2
+?2QM/°B H M/ Mm+H2 " ;2MQK2bX hrQ F2v TS®@RB-MR b TReaVQu-BwKD2
7Q° "2THB+ iBOQM Q7 Ki.L hqMEWrBRMBH2 WMrBM/b i?2 .L /Qm#H2 -
Ug MQQBD 6 HF2M#2 :- kyRyc uQmM: *QT2H M/- kyReVX

h?2°2 "2irQ T 2p BHBM; i?2Q ' B2b 7Q  i?2 Ki.L "2THB+ iBQM K2
6B;m 2 RX8- M/ bvM+? QMQmb- 6B;m 2 RXeX "Qi? "2THB+ iBQM
Q7 i?2>@bi° M/ #2:BMb ii?2 >@bM/MITHB+BIBQR Q7 i?2 G@bi~ M
i Bib Q BGEMQRE#2°bQM 2i HX URNAKV bm;:2bibi? i "2THB+ iBQM
bBKmHi M2QmbHv- #2BM; BMBiB i2/ ii?2B" "2bT2+iBp2 bi> M/ Q'

9



6B;m 2 RMX, M KBiQ+?QM/'B .L Q ; MBhABBM ;2 UQmi2 'V +B +H2 K 1
?2 pvbi® M/- M/i?2 bK HH2  +B"+H2 K Tb i?2 HB;?i bi® M/X :2M2b 2M+
;7 22M- M/ ;2M2b 7Q° *AAA "2 Tm TH2X * i HviB+ bm#mMBib Q7 *Ao M
"2bT2+iBp2HvX _B#QbQK H _L ;2M2b "2 "2/- M/ i?2 #H +F # "b BM/B
M/ "2 H #2HH2/ rBi? i?2B° bBM;H2@H2ii2"  ## 2pB iBQMbX h?2 ?2 pv
I12MQi24d M/ RX h F2M 7" QK :2 p2b 2i HX UkyRkVX

/B 2+iBQMb "QmM/i?2 KQH2+mH2X bvM+? QMQmb "2THB+ iBQN
rBi? i?2 >@bi> M/X 7i2° TT QtBK i2HV irQ@i?B /b Q7 i?2 >@bi"
i?2 "2THB+ iBQM 2 BB2b iM/R?2M G@bi> M/ "2THB+ iBQM #2:B]
>@bi> M/ M/ G@bi> M/ "2THB+ iBQM +QMiBMm2 bBKmHi M2Qmb}
G@bi> M/ "2THB+ iBQM 8H :;BM;6 #2?BM/ >@bi’ M/ U" QrM 2i HX

Ji.L 2T B~

*H viQM 2i HX URNAOV T QTQb2/i? i KBiQ+?QM/'B ? p2MQ "2T E
KBiQ+?QM/'B H .L X >Qr2p2 -H i2 rQ FB/2MiB}2/ KmHIBTH2 K2
2T B U"1L V2?2 b#22M7QmM/iQ 2T B/ K ;2 + mb2/ #v "2 +iBp2
UGBm 2i HX- kyy3c GQM;H2v 2i HX- RNN3c w?2M; 2i HX- kyy3
mMiBHBb2 i?2 b K2 K +?BM2 v UE x F 2i HX- kyRkVX h?2 K2+? ME

8



6B:m 2 RXBI+? QMQmb Ki.L "2THB+ /BOMK /2TB+iBM: bvM+?2 " QMQmb Ki
"2THB+ iBQM-r?22"2 #Qi? bi’ M/b #2;BM "2THB+ iBQM bBKmHiL M2QmbH\v
M/ RX h?2 TBMF M/ ; 22M HBM2b b?Qr M2r bi> M/b #2BM; 7Q K2/- M/ i?
/B 2+iBQM Q7 KQp2K2Mi 7Q  SPG: M/ hqLE "QmM/i?2 Ki.L X

6B;m 2 RIWM+?2 " QMQmb Ki.L "2THB+BiBQIKMb?QrBM; i?2 bi2Th Q7 bvM+?"
Ki.L "2THB+ iBQMX h?2 >2 pv M/ HB;?i bi° M/ Q MB/BRMBEDbT2 #2BpRi2 V)P
h?2 M2r 22 pv M/ HB;?i bi° M/b "2 b?QrM BM ;°22M M/ TBMF- "2bT2+iB
/B 2+iBQM Q7 KQp2K2Mi 7Q  SPG: M/ hgqLEX

bi* M/ #°2 Fb "2 MQi +H2 "X >Qr2p2 - bQK2rQ Fb? p2T'QTQb2/ "
2i HX- kyyNc . K b 2i HX- kyR9c 6mFmB JQ 2b- kyyNVX

RXRX8 JBiQ+?QM/ "B H #BQ:2M2bBb M/ KBiQT? :v

JBiQ+?QM/'B Him MQp2 BbBM/2T2M/2Mi Q7 i?2 +2HH M/ Q++m"
QM +2HH ivT2X EBK 2i HX UKyRKkV mb2/ " i KQ/2H iQ +QKT "2 i?2

e



T°Qi2BMb BM HBp2® M/ ?2 i Kmb+H2- b?QrBM; i?2B" ? HT@HB7.
Rd/ vb- "2bT2+iBp2HvX

JBiQT? ;vBbi?2T Q+2bb Q7/2;  IBM: KBiQ+?QM/ B M/ Bidh +C

“2/m+iBQM BM K2K# M2 TQi2MiB H H2 /b iQ i?2 b2H2+iBp2 /2;
UE MFB EHBQMbDFvV- kyy3VX h?2 KBiQ+?QM/ ' BQM Bb b2;°2; i2/ 7
rQ F #v }bbBQM M/ Bb mM #H2 iQ "2@7mb2 UhrB; 2i HX- kyy3V
KBiQ+?QM/'BQM M/ Mv Ki.L rBi?BMX

RXRXe hS T'Q/m+iBQM M/ QtB/ iBp2 T?QbT?Q VH iE

hS Bbi?2 T"TBK "v2M2 ;vbQm +2 rBi?BM +2HH- M/ KBiQ+?QM/
Im+iBQMX h?2 T Q+2bb Q7 "2H2 bBM; 2M2 ;v 7 QK ;HM+Qb2 +QKT
;Hv+QHVbBb-i B+ #QtvHB+ +B/Uh* V +v+H2 M/ PsS>PaX :Hv+(C
KBiQ+?QM/ "B - BM i?2 +viQbQH- M/ T Q/m+2b irQ Tv mp i2 KQHZ
M/ “2/m+2DNADYQ iNADH KQH2+mH2b U"2"; 2i HX- kyR8VX h?2 +?2
2[m iBQM7Q° M 2°'Q#B+ ;HV+QHVbBb + M #2NADZ M@ADH [BEbRXR X _
F2viQ hS T Q/mNABM-QB2+mH2b "2i?2 miBHBb2/ rBi?BMi?2 2H
+? BMU1h*V-/2b+ B#2/ H i2 X

Hm+Q2ANAD * + 2ADP + 2P ; !

. . + URXRYV
2SV mp+ENADH+2H © + 2ATP + 2H ,0

h?2 h* +v+H2 Bb b2°'B2b Q7 "2 +iBQMb BM i?2 KBiQ+?QM/ B |
QM2 Tv mp i2 KQH2+mH2 +QMp2'iBM; iQ M +2ivH@*Q KQH2+m
Tv mp i2iQ +2ivH@*Q "2 +iBQMAMHDbRQBRALPMMAIbH2Q M2/2b+ " B#2/ B
RXkX

Sv ' mp+iA+NAD * ! +2ivVH@NADH+H * +CO, URXKYV

h?2 +2iVH@*Q i?2M mM/2 :Q2b b2 'B2b Q7 "2 +iBQMb- +mHK
M Qt HQ +2i i2 KQH2+mH2 U*Q VX h?2 2 +iBQMb HbQ T Q/m+2
CO,- irGADH, KQH2+mH2b-NADHI KQR2+mH2b U"2"; 2i HX- kyR8VX al
NADH M/FADH, KQH2+mH2b +i b 2H2+i"QM + ~"B2'b rBi?BM i?2 1
"2 +iBQM Bb /2b+ B#2/ BM 1[X RXjX

+2ivVH@3QAD " + FAD+ ADP +P ; +2H20 !

N URXjV
CoA + 3NADH + 2H * + FADH , + ATP + 2CO2
PsS>Pa Bbi?2}M Hbi ;2Q7 hST Q/m+iBQM M/ +QKT Bb2b Q"
M/ hS T°Q/m+iBQMX _2bTB  iQ'v+? BM +QKTH2t2b A@Ao0 7Q K
2M2:v "2[mB 2/ 7Q° hS T Q/m+iBQMX h?2'Qm;? b2 B2b Q7 "2 +ji
iQ HQr2" 2M2 ;v bi i2b- M/ i?2 2M2 ;v "2HB'bRQBIR +mbk2 2 b QQ m K
i?72 KBiQ+?QM/'B H K i'Bt BMiQ i?2 AJa- 7TQ ' KBM; M 2H2+i Q+?2
"2bTB  iQ'v+? BM +QKTH2t- *o- miBHBb2b i?Bb TQi2MiB H2M2";
kKyR8VX 1 +? +QKTH2t Bb # B2~v /Bb+mbb2/ BM i?2 M2ti T > ;T
K "Bb2b i?2 +QMM2+iBQMb #2ir22M +QKTH2t2b M/ F2v #BQ+?2K|



h?2 }'bi "2bTB" iQ v +? BM +QKTH2t U*AV Bb i?2 H “:2bi- +QM!I
98 bm#mMBib- b2p2M Q7 r?B+? "2 2M+Q/2/ #v i?2 KBiQ+?QM/ B H
h?2 T'Qi2BM L.16"3 Bb QM2 bm+? bm#mMBi M/ Bb Q7i2M i “;2i2/ r
pB BKKMMQ-~mQ 2b+2M+2 Q  BK :BM; K bb +viQK2i v U:"CM2r H/
2i HX- kyRNc _Q+? 2i HX-KkyR8V- brBHH #2 b22M BM *?2 Ti2  9X
#v QtB/ iBNQNDHQ 7T Q/m+BM: irQ 2H2+i"QMb iQ #2 T bb2/i?2°Qm:? i?
NAD* KQH2+mH2X *QKTH2t AA U*AAV +QKT Bb2b 7Qm > bm#mMBib
i MiHv- *AA Bb i?2 QMHV +QKTH2tiQ #2 2MiB 2HV Mm+H2 "@2M+Q
iQ bb2bbi?2KBiQ+?QM/ B H:2MQK26b 2z2+i QM PsS>Pa T Qi2BM
MQi TmMKT T 'QiQMb + Qbbi?2 AJJ-BiTH vb F2v 'QH2b BM PsS>Pa
*AA Bb "2bTQMbB#H2 7Q° +QMp2 iBM: bm++BVADH, iKQQHR2K MH2- T«
+iBM; bi?2}M H2Mi'v TQBMi 7Q  2H2+i'QMb BMiQ i?2 1h*X *QK"
RR bm#mMBib- Q7 r?B+? QM Hv EOVMRBi-QH Q@ M/IQK HHV 2M+Q/2/X P
*AAABDIiQ+ i Hyb2i?2i Mb72 Q7 2H2?BOMIb iDb72iQ+P20MR2 +i"
iQ +QKTH2t Ao- HbQ FMQrM b +viQ+? QK2 + QtB/ b2 U*PsVX *QKT
i?72H bi +QKTH2tBM i?2 1h*- M/ +QKT ' Bb2b Rjbm#mMBib- Q7 r?B
HHv 2M+Q/2/c Jh*PA- Jh*PAA- M/ Jh*PAAA UhbmFB? ° h 2i HX-
L.16"3-Jh*PABb Q7i2Mi *:2i2/r?2M bb vVBM; *Ps H2p2Hb pB BKKn
BK ;BM: K bb +vViQK2i'v UG2?K MM 2i HX- kyRNc _Q+? 2i HX- ky
7Q° "2/m+BM; Qtv;2M iQr i2 - #2BM; i?2 }M H /2biBM iBQM Q7 2H?2

*QKTH2t 0 U*oV- HbQ FMQrM b hS bvMi? b2- Bb "2bTQMbB#H
hS T°Q/m+iBQM /2T2M/b QM i?2 T?vbB+ H Qi iBQM Q7 *0 bm#m
i?2 2H2+i"Q+?2KB+ H ;" /B2Mi MH'i 2RQKHQp2K2MI DK i?2 Ala iQ
KBiQ+?QM/'B HK i'Bt ULQDB 2i HX- RNNdVX h?2 Qi iBQM ;2M2
T?QbT?Q VH i2 .S- "2H2 bBM; hSX

RXRXd .L Kmi iBQMb

Ji.L Kmi iBQMb Q++m" i Km+? ?B;?2 7 ' 2[m2M+v i? M BM i?2 Mt
""QrM 2i HX URNANV '2TQ iBM; Ry@7QH/ BM+ 2 b2X h?2 2t +i +
?2Qr2p2 - b2p2  H7 +iQ' b "2 HBF2Hv iQ +QMi B#mi2X *QMiBMmMQ
i?72 T°Q# #BHBiv Q7 M2 "'Q Q++m 'BM; /m BM; "2THB+ iBQM- r?
iBMm2b iQ 2THB+ i2-i?2 2#v BM+"'2 bBM; i?2p "B Mi Ki.L +QM+:
Q7 Ki.L iQi?2 "2bTB iQ' v+? BMKvVvH2/iQ/ K ;27 QK Pa- "2
#vT Q/m+i r?B+? + M/ K ;2 #Qi? T ' Qi2BMb M/ .L U*mB 2i HX- k
EmMF2H M/ GQ2# URN3RV /2KQMbi 42222+ iTIQHMK2DDQ® bB#H 2
Ki.L "2THB+ iBQM-? b Km+? HQr2 }/2HBiv " i2i? M Bib Mm+H2

Ji.L bBM;H2@Mm+H2QiB/2 p "B Mib

bBM;H2@Mm+H2QiB/2p "B MiUaLoVBb +? M;2 Q7 Mm+H2QiB/2

#2 2Bi?2 BM?2 ' Bi2/Q  TT2 " i?2 Qm;?Qmi HB72 M/ #2 #2MB;M Q"
Q7 BM?2 Bi2/ aLob z2+i Ki@i_L ;2M2b Ua+? 272" 2i HX- kyy3V-
aLo- KXjk9j- #2BM; MQ 2t+2TiBQMX

IJXjk9p : Bb HQ+ i2/ rBiRIB@hiGBRM2 r?B+? 2M+FPPE'IXLh?2 2@
7Q°2-i?2p "B Mi z2+ibi?2i> MbH iBQM Q7 T 'Qi2BMb 2M+Q/2/ #v
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6B:m 2 RXBI, iBp2 T?QbT?Q XH2BQM +QKTH2t2b BMpQHp2/ BM PsS>Pa
/2] BM i?2 BMM2  KBiQ+?QM/ B H K2K#  M2X *QKTH2t2b A@A0 7Q K i~
M/ TmKT T°QiQMb + Qbb i?2 BMM2  K2K# M2 BMiQ i?2 BMi2 " @K2K#"
2H2+i ' Q+?2KB+ H; /B2Mi + mb2b i?2 T?vbB+ H Qi iBQM Q7 *o bm#m\
[MB 2/ 7Q° hS T Q/m+iBQMX 1 +? PsS>Pa +QKTH2tBb H #2HH2/ M/ b?(
br2HH bi?2 2H2+i'QM + "B2h22iJF+2V@K2 Bb ?B:?HB;?i2/- #2BM: i?2
FADH, 2H2+i"QM + ~"B2  RNADH RM2MiI'QM + B2 7Q  *AX h?2 KQp2K2M]
M/ i?2B /B 2+iBQM i?2°Qm;? *A- *AAA- *Ao- M/ *o BbHS M BH2 HD/ riBi?
i?72B° Q' B;BM HHQ+ iBQMX

*QKTH2t A2 bi?2H “;2bi MmK#2 Q7 KBiQ+?QM/ B HHv 2M+Q/2/
iBQM- i?72°27Q°2- Bb +QKKQMHV bbhQX+BQI2/pBi?2/ KMHRAM+v BM Q
+QKTH2t2b 2 b HbQ #22M /2i2+i2/X h?2 "2bmHiBM; T iB2Mi bvl
2ii 2i HX- KyR3V- #miBKXjR2jH2 /BM; + mb2 Q7 KBiQ+?QM/ B H 21
H +iB+ +B/QbBb M/ bi'QF2@HBF2 2TBbQ/2b UJ1G aV- rBi? 3yW
KXjkoi: 2H i2/ KBiQ+?2QM/ B H/Bb2 b2 Ul" i 2i HX-Kkyy9VX Pi?2
Ki2’M HHV@BM?2 Bi2/ /B #2i2b M/ /2 7M2bb UJA..V M/ +? QMB-
i? HKQTH2;B U*S1PV UL2b#Bii 2i HX- kyRjVX

h?2 KXjk9jp B Mi? b MQi #22MBRI#BDP P22 2 +?22/ ?QKQTH bK
H2p2Hb rBi?BM bBM;H2 +2HH- K2 MBM; T iB2MiMRHBHH @ iVI@m ~ 7
Ki.L X +2HH TQbb2bbBM; KQ'2 i? M QM2 bT2+B2b Q7 Ki.L Bb
KB+X Pi?2  Ki.L p 'B Mib- ?2Qr2p2° -+ M 2tBbi BM ?QKQTH bKB+
Ki.L bT2+B2b rBi?BM +2HHX G2#2 2?2 2/Bi 'v QTiB+ M2m QT
7Q KQ7 KBiQ+?QM/'B H/Bb2 b2-r?B+? + M+ mb2/ K ;2iQ i?2
+2Mi° H #HBM/M2bb BM T iB2MibX h?°22 Ki.L p "B Mib + mb2 Q|
KXRR®I3KXj9ey:- M/ KXR99B8I9MHH Q7 r?B+? 2M+Q/2 bm#mMBi Q
“2bTB' iQ'v+? BM M/ "27QmM/BM bii2 Q7 ?2QKQTH bKv rBi?B
2i HX- RNN8cJ +KBHH M 2i HX- RNN3VX



aBKBH HviQ>KXjKHH aLob+ M? p2 H ";2T?2MQivTiB+p B M+2
BKT +i/2T2M/b QM i?2 T ' QTQ'iBQM Q7 p 'B MiKi.L -r?B+? Bb/vM
Ki.L imMQp2'X M BM?2 ' Bi2/ p B Mi T'QTQ iBQM + M HbQ /" I
M2B;?#Qm 'BM; +2HHb- z2+iBM; i?2B° 7mM+iBQM M/ i?2 "2bmHil
+QMbB/2" iBQMb "2 /Bb+mbb2/ 7m’i?2  BM *? Ti2 8X

Ji.L bBM;H2 H ";2@b+ H2 /2H2iBQMbDb

bBM:H2- H ;2@b+ H2 /2H2iBQM Bb i?2 HQbb Q7 +QMiBMmQm
2MQK2X .2H2iBQMb K v "Bb2 7°QK 2 °Q b BM "2THB+ iBQM Q" "2
K2Mi- "2bmHiBM; BM i?2 b K2 Ki.L p "B Mi #2BM; T 2b2Mi BM HH
kyy3c a?QzM2 > 2i HX- RN3NVX Hi?Qm:? H2bb +QKKQM i? M aLob
T QtBK i2Hv ReW Q7 /mHi Ki.L p "B Mib M/ "2 "2bTQMbB#H2 7Q
/Bb2 b2b BM /mHi T iB2Mib U:Q K M 2i HX- kyR8VX aBKBH “Hv i
rB/2 p "B2iv Q7 T?2MQivT2b- bm+? b *S1P M/ E2 ‘Mb@a v'2 bvM
b2p2 2 KmMHiIB@bvbi2K /Bb2 b2- Q7i2M T 2b2MiBM: rBi? TiQbBb-
+ /B + +QM/m+iBQM #MQ 'K HBiB2b U:QH/bi2BM 6 HF- RNNjVX
b+ H2 /2H2iBQMb HbQ T 2b2Mi MQM@bVvM/ QKB+ bvKTiQKb- bm+7
UJ M+mbQ 2i HX- kyR8VX

PsS>Pa/2}+B2M+vBbbB;MB}+ MiHv+Q "2H i2/iQp "B MiHQ /-
p B MiKi.L rBi?BM bBM;H2 +2HH-U_Q+? 2i HX-kyR8V- br2HFE
iBQM U_Q+? 2i HX-kyR3VX h?2 2H iBQMb?BT #2ir22M /2H2iBQ
Bb +QMi2bi2/ rBi?BM i?2 HBi2 im 2X aQK2 bim/B2b ? p2 7QmM/
ir22Mi?2irQ Uu K b?Bi 2i HX- kyy3V-r?2'2 bQi?2 b? p27QmM/
2i HX- kyyNVX ;2 Q7 /2H2iBQM 7Q K iBQM ? b HbQ #22M 7QmM/
QT iB2Mi T?2MQivT2 Uu K b?Bi 2i HX- kyy3VX : /v 2i HX UkyF
bBx2 M/ HQ+ iBQM- br2HH bp B MiHQ /- "2 bB;MB}+ MiHv "2}
M/ #m /2MX AMi?2B  bim/v- H ;2+Q?Q iQ73dT iB2Mibr b +QHI
vb2/ mbBM; KmHIBTH2 "2; " 2bbBQM KBtim 2 KQ/2HbX h?Bb ?B;?HB
T2/B+iQ°b M/ ; p2 #2ii2° +QMi2ti iQ +QM~B+iBM; T'2pBQmb "2T
bi iBbiB+ HK2i?Q/b M/ HQQF2/ i72r2 2tTH M iQ'vp B #H2bX

PM2 bT2+B}+ /2H2iBQM-i?2 6+QKKQM /2H2iBQM6- Bb 7 * KQ"2
+QmMIiBM; 7Q° TT QtBK i2Hv QM2@i?B'/ Q7 HH /2H2IiBQMb b22M
USBi+2 i?Hv 2i HX- kyRkVX h?2 +QKKQM /2H2iBQM Bb 9XNddE# B
M/ Rj99d- Q TT QtBK i2HvV jyW Q7 i?2 KBiQ+?QM/ B H ;2MQK2 U.
/[2H2IBQMOAb BKT +i QM KBiQ+?QM/ "B HHv 2M+Q/2/ T Qi2BMb Bb &
2M+Q/BM; Ki@i_L b-b2p2M ;2M2b bbQ+B i2/ rBi? bm#mMBib Q7 *A
bm#mMBiIi M/ irQ ;2M2b 2M+Q/BM; *o bm#mMBib Ua?QzM2" 2i HX-

Lm+H2 ~.L p "B Mib

h?2 KBiQ+?QM/ B H ;2MQK2 2M+Q/2b Rj T'Qi2BMb “2[mB 2/ 7Q" K
Mm+H2 > :2MQK2 //BiBQM HHvV 2M+Q/2b Qp2  R-yyy KBiQ+?QM/ B
Q7 i?2 KBiQ+?QM/'B H T Qi2QK2 U_ i? 2i HX- kykRVX Lm+H2 @
i2BMb ? p2 rB/2  M:2 Q7 7TmM+iBQMb- BM+HmM/BM: PsS>Pa +QKT
7 +iQ b- Ki.L "2THB+ iBQM M/ K BMi2M M+2- M/ i?2 h* +v+H2-

Ry



Mm+H2 "@2M+Q/2/ KBiQ+?QM/'B HT Qi2BMb Kmbi#2i “:2i2/ M/ |
/I'B X A7 MvT 'iQ7i?2B  T°Q/m+iBQM-i> MbH iBQM-Q i° MbTQ"
TmM+iBQM + M #2 BKT +i2/X Pp2  jyy ;2M2b ? p2 #22M bbQ+B i2
2 b2-Q7r?B+? QMHv je "2 KBiQ+?QM/°'B HHv 2M+Q/2/ Uh?QKTbQ
Mm+H2 “.L p B Mi+ MT Q7QmM/Hv BKT +i HKQbi Mv bT2+i Q7
i?72 KBiQ+?QM/'B H ;2MQK2 Bib2H7X

Ji.L K BMi2M M+2/BbQ /2°b 2 ;"QmTQ7KBiQ+?QM/ B H/Bb?
“2THB+ iBQM M/ K BMi2M M+2X h?2v "2 T'BK "BHv bbQ+B i2/ |
Mib M/ + M 2bmHi BMKi.L b2[m2M+2 T2 im # iBQMb-bm+? bbB
h?2 bbQ+B i2/ ;2MBEIYdM2M# BMF 2i SH)G:UpyMVQ2i?2K 2i
HX- kyyRV- U _QmxB2  2i HX- kyRkV M/PSRU K iB@"QMM2 m 2
H :2 T?2MQivTB+ p "B M+2 /2T2M/BM; QM i?2 p "B Mi T 2b2Mi
M/ ;2M2iB+ 7 +iQ bXS®GB ‘MitbD@+B i2/ rBi? T°Q; 2bbBp2 2ti2"M
KQTH2:B US1PV- K H2 BM72 iBHBiv- HT2'b bvM/ ' QK2- M/ S “F|
i?72 KQbi +QKKQMX /2b+'BTiBQM Q7 FMQrM BPTVQIiBTb+MI bhb(
#2 7QmM/ BM GQM;H2v 2i HX Ukyy8VX

RXRX3 :2M2iB+ #QIiiH2M2+F 2z2+i

G “:2BMi2 @:2M2° iBQM Hp 'B iBQMBMi?2 KBiQ+?QM/ B H:2M
+Qrb M/ H2/iQ i?2 T QTQb H Q7 ;2M2iB+ 6#QiiH2M2+F& U b?H:
RN3jVcH i2 rQ Fb?Qr2/i?2b K2T?2MQK2M BM K Mv Qi?2 bT2+
2i HX- kyydc * 22 2i HX- kyy3c C2Mmi? 2i HX- RNNeV M/ ?mK |
gBHbQM 2i HX- kyReVX h?2 :2M2iB+ #QiiH2M2+F +°2 i2b H  ::
i72 T°"QTQ iBQM Q7 p "B MiKi.L BM?2'Bi2/ 7°QK KQi?2 X bvKT
HQr T i?Q:2MB+ p "B Mi HQ /b- "2 FMQrM iQ ? p2 QzbT BM: rBi?
dyW UG "bbQM 2i HX- RNNkc S HHQiiB 2i HX- kyROVX h?2 #QiiH
#2ir22M K im 2 QQ+vi2b- "2bmHiBM; BMp 'B iBQM BM i?2 KBiQ+?
h?mb- i?2 #QiiH2M2+F /B 2+iHv BKT +ib i?2 BM?2 Bi2/ Ki.L H2p:
MibX .2bTBi2 Bib bB;MB}+ M+2-i?2 :2M2iB+ #QiiH2M2+F M/ i?2 #
Bi '2K BM TQQ Hv mM/2 biQQ/- rBi? bim/B2b }M/BM; +QMi’ /B+iQ

PM2 i?2Q v Bbi? ii?2 #QiiH2M2+F Bb + mb2/ #v /> biB+ "2/m
MmK#2 rBi?BM T BKQ /B H ;2 K +2HHb US:*bV- QQ+vi2 T 2+m"
bi ;2b Q7 QQ;2M2bBb U6HQ Qb 2i HX-kyR3VX IbBM; KQmb2 KQ.
i?7 i Ki.L +QTv MmK#2" 72#H0G007TTQK+2HH #27Q 2 2K# vQ BKTH M

200rBi?BM S:*b dX8 / XTNQHX LQBimMMK2biBK i2 BM ;°22K2Mi rBi? C
2i HX URNNeVX .m'BM; S:* /Bz2 2NEKB mMBIQMQTWVRIMK#2" iQ BM+
iQ 1,500BM T'BK v QQ+Vvi2b RIX8 /IXTX+XX h?2p 'B Mi@HQ / p I
MmK#2" "2/ m+iBQM r b 2biBK i2/ iQ #2 dyW pB K i?2K iB+ H K
iQ QQ+vi2 /2p2HQTK2Mi- M/ i?2 "2K BMBM; p "B iBQM 2tTH BM
Ki.L /m BM; S:* +2HH /BpBbBQMb U* 22 2i HX- kyy3vX AM +QM
2pB/2M+2 Q7 "2/m+iBQM BM +QTv MmK#2 /m"BM; QQ;2M2bBb
bm;;2bi i?2 BMi2"@;2M2° iBQM Hp "B iBQM Bb + mb2/ #v bm#@T
MQM@ 2THB+ iBM; Ki.L X //IBM; iQ2P2HXK#B?mBQTygNMBmK#2 bB;MI
B+ MiHv "2/ m+2b BM i?2 2 "Hv bi ;2b Q7 QQ;2M2bBb Uq B 2i HX- k
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bB;MB}+ Mi /Bz2'2M+2 BM p 'B Mi@HQ /p "B iBQM #2ir22M Mv ir
2i HR/- ?2Qr2p2 -}M/ bB;MB}+ Mi/Bz2'2M+2 BM ;2MQivTB+ p B |
MmK#2" ;2" K+2HHb UK im 2 QpmH i2/ QQ+vi2b- T'BK 'vQQ+vi2b B
MmK#210,000- M/ HQr +QTv MmK#2" ;2 ' K +2HHb US:*b- QQ;QMB - T
T'BKQ'/B H7QHHB+HZbIGO000QFTQ MmMKHLBM; i? i i?2 ;2MQivTB+ p °
i?72 " 2bmHiIi Q7 "2THB+ iBM; U M/ MQM@ 2THB+ iBM;V Ki.L bm#TQ"
Bb +QTv MmK#2 /2TH2iBQM Q" "2THB+ iBM; bm#TQTmH iBQMb-
TQTmH iBQM bBx2 ? b bB;MB}+ Mi BKT +iQMi?2 BM?2 Bi2/p B

RXRXN h? 2b?QH/ 2z2+i

6Q T i?Q;2MB+ Ki.L p "B Mib-?2i2°QTH bKv Bb K2 bm 2/ #vi?2 T
KQH2+mH2b r?B+? /Bz2 7 QK rBH/@ivT2 Ki.L - "272°°2/iQ b p I
Ki.L im"MQp2 + mb2b i?2 p "B Mi HQ / iQ #2 /vM KB+- M/ +HQN
T Q+2bb #v r?B+?2 i?2 T'QTQ iBQM Q7 T i?Q:2MB+ p "B Mi Ki.L K
iBK2 iQ #2+QK2 i?2 /QKBM Mi bT2+B2b rBi?BM +2HHX h?2 2z2+i
/IVM KB+b ? p2 QM +2HHmMH >~ 7mM+iBQM Bb # b2/ QM i?2 3i? 2b?Qt
i? i +2HH #2+QK2b PsS>Pa /2}+B2MiB7 i?2 T'QTQ iBQM Q7 T i?C
#BQ+?2KB+ Hi? 2b?QH/ U_QbbB;MQH 2i HX- kyyjV- b22 6B:m 2

6B:m 2 R23,2b2Mi iBQM Q7 i?2 i? 2bR Q@HYr222+i? 2b?QH/ 2z2+i T'QTQ
KBiQ+?QM/'B H7mM+iBQM +? M:;2b /m2iQ i?2 Ki.L p "B Mi HQ / rBi?BM

JQbH2KB 2i HX URNN3V BMp2biB; i2/i?2 T i?Q;2MB+i? 2b?QH,
irQ 7 KBHB2b- rBi? /B :MQUR/IKXEMIH2@TQBMi p "B MiX aF2H2i
}# 2 UKVQ}# 2V b2+iBQMb r2°2i F2M- M/ *Ps /2}+B2Mi KvQ1}# 2b r:
?BbiQ+?2KB+ Hbi BMBM; M/ K Mm H +H bbB}+ iBQMX SQHVK2" b
VbBb “2p2 H2/i?2 T'QTQ iBQM Q7 rBH/@ivT2 M/ p "B MiKi.L i

HQ;BbiB+ "2;2bbBQM KQ/2H r b }ii2/iQ i?2/ i -rBi? i?2 "2bTQMI
/2}+B2Mi bi imb M/ bBM:;H2 2tTH M iQ'vp 'B #H2 Q7 p "B Mi HQ
QH/ r b 2biBK i2/ #v i?2 p "B Mi HQ / rBi? 8yW T Q# #BHBiv Q7 *
i?2 bBt T iB2Mib-i?2i? 2b?QH/ 2biBK i2b " M;2/ 7°QK N8XjW iQ N

Rk



/IBz2 2M+2 BM i? 2b?QH/r b 7QmM/ #2ir22M i?2 irQ 7 KBHB2bX

Pi?2° rQ'F 2 b b?QrM i?2 T i?Q:2MB+ i? 2b?QH/ iQ #2 HQr2"
> v b?B 2i HX URNNRV +QK#BM2/ i?2 Ki.L Q7 T iB2Mib rBi? H :
*S1P- rBi? >2G +2HHDb M/MBIBQM+2IM/ B H +v# B/ +HQM2bX q?2
iBQM HQ / T bb2/ eyW- i?2 +v# B/ +2HHb b?2Qr2/ M BM?B#BiBQM
*Ps /2}+B2M+vX _Q+? 2i HX UKkyR3V +QKT "2/ bBM;H2@+2HH p
T Qi2BM #mM/ M+2b BM bBt T iB2Mib rBi? +? > +i2 " Bb2/ bBM;H2
T i?2Q:2MB+ i? 2b?QH/b r2 2 2biB K6PR 1 GBRYER M 2 ix BEM | 2%

BM *Ao- M/ b?Qr2/ bB;MB}+ Mi 2H iBQMb?BT rBi? /2H2iBQM bB

_QbbB;MQH2i HXURNNNV mMb2/ " iKQ/2HIiQ +QKT "2i?2 2bT|
H2p2Hb Q7 PsS>Pa +QKTH2t2bc *A- *AAA- M/ *AoX AM Kmb+H2 i
aX1lXVr2 22biBK i2/iQ #2 d9X8 UB8XRV- 38Xk UkXjV- M/ eeX3 U9
BMb 2i HX UkykkV mb2/ +v# B/ +2HH KQ/2H iQ BMp2biB; i2i?2
BM T iB2Mib rBi? S2 "bQMdéb bvM/"QK2X *Ao [m MiBiv M/ +iBpB
bB;MB}+ MiHvV "2/m+2/r?2M i?2 +2HHmMEyWX BBMQ HTQ MT "BbBA/ 2bT
iBQM /2+ 2 b2/ BM +v# B/b r?2M i?2B" Kndiy¥XQM HQ / 2t+22/2/

RXRXRyYy *QTv MmK#2  "2;mH iBQM

a+?mHix 2i HX URNN3V 7QmM/i? i /2+°2 b2BMKi.L +QTv MmK#
Ki.L "2THB+ iBQMc ?2Qr2p2 -i?2 K2+? MBbKb r?B+? +QMi QH i?E
MMFMQrMX h M; 2i HX UkyyyV bm;;2bi2/i? i +QTv MmK#2  +QMi’
+H2QiB/2 U/LhSV TQQHDb- 2bb2MiB HHv K BMi BMBM; “2H iBp2H
+2HHX *H vJQMiB2  2i HX UKyyNV bm:;2bii? ii?2 +2HHO6b /vM
+QTv MMK#2 X AM+'2 b2/ Ki.L "2THB+ iBQM U M/ +QTv MmK#2"\
+2HHmMH > hS "2[mB 2K2MibX >Qr2p2 - 2pB/2M+2 7Q  i?Bb ? b v2

RXk *HQM H 2tT MbBQM Q7 Ki.L

o B MiKi.L T'QTQ iBQMb + M "Bb2 M/ 7 HH Qp2  iBK2-i?2 /vM
T2M/2Mi QM +2HH ivT2 M/ Ki.L p "B MiX MmK#2 Q7 bim/B2b
KXjkoi: Kmi iBQM /2+°2 b2b BM KBiQiB+ +2HHDb rBi? iBK2 U/2 G

2i HX- kyR3c am2 2i HX- RNN3VX AM +QMi" bi-i?2 T'QTQ iBQM
rBi?BM bF2H2i HKmb+H21}# 2b BM+'2 b2brBi? ;2U"m 2i HX- ky:
HbQ #22M b?QrM iQ #2 bT iB HHv /2T2M/2Mi- rBi? p "B Mi Ki.L |
b2+iBQM HHv M/ HQM:Bim/BM HHv HQM: Kmb+H2 }# 2 i /Bz2
0BM+2Mi 2i HX- kyR3VX

*HQM H 2tT MbBQM Bb i?2 i2 K mb2/iQ /2b+ B#2 i?2 +? M;BM;
Ki.L rBi?BM bBM:H2 +2HH M/- +QMb2[m2MiHv- 2Qrp B MiKi.L

bT2+B2bX Ai Bb i?Qm;?iiQ #2 7 +iQ  BM i?2 T°Q; 2bbBQM Q7 b
IBb2 b2X >Qr2p2 - i?2 K2+? MBbKb :Qp2 "MBM; +HQM H 2tT MbB
i72Q°B2b ? p2 #22M T °QTQb2/- #mi MQ bBM:H2 i?2Q v ? b #22M r
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2tT2°ib-MQ 2 b QM2 #22M #H2iQ 2tTH BMi?2rB/2  M;2 Q7 2tT2

AM pBH2GIH KQ/2Hb Q7 +HQM H 2tT MbBQM + M #2 mb27mHX 6
mb2 Q7 T iB2Mi@bT2+B}+ 2mK M +2HHb M/ i?2 #BHBiviQ KQMBiC
/2p2HQTK2Mi M/ 2THB+ iBQMX am+? +2HH +mHim 2b ? p2 b?QrN
"2 +?2 k8W Q7 i?2 Ki.L TQTmH iBQM- M/ :Q 2tiBM+i rBi?BM KR rz
KyRNVX >Qr2p2 - i?2v TQDb2 bRM2p BHi @b G#HLEKAZX 7 QKM pBp D
M/ BiBb /B{+mHi UT  +iB+ HHVvBKTQbbB#H2V iQ T°Q/m+2 iBK2 b+
bT MX AM //BiBQM-K Mv #BQHQ;B+ HK2+? MBbKb +i BM +2HHG
2i HX- KyRNV- M/ KBiQiB+ +2HHb mb2/ rBi?BM +mHim 2 /Q MQi "
Q7 TQbi@KBiQiB+ +2HHb-bm+? b bF2H2i HKmb+H2 }# 2b Q> M2n

MBK HKQ/2Hb-Q7i2M KB+2- HHQr i?2bim/vQ7i?2iBbbm2@b-
/'B H/Bb2 b2 #vi?2 +QHH2+iBQM Q7 "~ M:;2 Q7 iBbbm2b ip 'vBM
HB72- /B{+mHii bF r?2M mbBM; ?2mK M bm#D2+ib U"m "~ *?BMN
MBK HKQ/2Hb HHQr KmHIiBTH2 K2 bm ™ 2K2Mib iQ #2 K /2 rBi?BM
2i HX- kyRkc hvvMBbK amQK H BM2M- kyyNVX .2bTBi2 i?2B"
bmz2  b2p2° HHBKBi iBQMbX MBK H #BQHQ;v /Bz2'b 7°QK ?mK
KBiQ+?QM/'B H/vM KB+bX 6Q BMbi M+2- BMBiB HHv- 2mK M M
iBp2Hv bBKBH " Ki.L +QTv MmK#2 b-v2i ?2mK Mb ? p2 K Mv iBK2b
h?2 BM+'2 b2/ Ki.L T"QHB72 iBQM M/ +2HHmMH "~ /BpBbBQM "2[m
K2Mi rQmH/ H2 /iQ ?B;?2 BMi2 @+2HHmMH "p "B Mi@HQ / p "B
Uai2r "i- kykRVX [//BiBQM HHv- i?2 HQr2 Ki.L +QTv MmK#2"  rBi
BM+ 2 b2i?2 " i2 ir?B+? bQK iB+ Ki.L p "B Mib #2+QK2 /QKBM M
ULHbQM 2i HX- kyyRVX "BQHQ;B+ H/Bz2 2M+2b BM bT2+B2b M/
BM H2bb b2p2 2 T?2MQivT2b BM KB+2 +QKT "2/iQ ?mK M T iB2Mi
p M _B2b2M 2i HX- kyyeVX

*QKTmi2 KQ/2Hb Q7 KBiQ+?QM/' B H.L /vM KB+b "2 ; BMBM; -
HBi2  im2U*?BMM2'v a Km2Hb-RNNNc CQ?MbiQM CQM2b-kyR
G Fb?K M M 2i HX- kyR3VX J i?2K iB+ HKQ/2Hb Q7 +HQM H 2tT
7Tmi?2 BM *? Ti2 8X h?2b2 2 bBKTHB}2/ KQ/2Hb Q7 i?2 #BQ|
QM i?2 T?2MQK2M ?2vTQi?2bBb2/iQ #2 i?2 bvbi2Kdéb /' BpBM; 7Q°
#2M2}ibbm+? bT Q/m+BM; 2 HBbiB+iBK2b+ H2b-FMQrBM;i?2b
BMBiB HBbBM; i?2 bvbi2K rBi? Mv bi i2X LQi #Hv- M ++m’ i2 K i?
2tT MbBQM K v ?B;?HB;?i#BQHQ;B+ HK2+? MBbKb7Q 7m’i?2" BN\
bT2+B}+ /Bb2 b2 T Q; 2bbBQM T 2/B+iBQMbX h?2v /Q-?Qr2p2 - “
T 'iB+tmH - bbmKTiBQMb #Qmii?2 #BQHQ;B+ H bvbi2K Kmbi #2 k
p Hm2b Kmbi #2 +?2Qb2M 7 QK +QMi2bi2/ p Hm2b BM i?2 HBi2 im .
iQi?2b2p HM2b K v ? p2 [/ biB+BKT +iQMi?2 KQ/2H QmiTmiX

RXkXR *HQM H 2tT MbBQM i?2Q B2b
_ M/QK :2M2iB+ /'B7i

_ M/QK ;2M2iB+ /'B7i U_:.V bbmK2b MQ b2H2+iBp2- "2THB+ iBp:
#2ir22M Ki.L bT2+B2b M/ 2HB2b bQH2HV QM i?2 biQ+? biB+ 2Tk
Ki.L iQ 2tTH BM i?2 TQTmH iBQM /vM KB+b U*?BMM2'v a Km2Ht
K i?2K iB+ HKQ/2Hb M/#BQHQ:B+ Hi?2Q°B2b Q7 +HQM H 2tT Mb
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/p Mi ;2 #2ir22M Ki.L bT2+B2b #mi BKTQb2 Qi?2" bbmKTiBQMb
2i HX UkyyjV mb2/ KQ/2H Q7 MQ "2THB+ iBp2 /p Mi ;2 iQ +QKT
K2+? MBbKbX

1 Hv Ki?2K iB+ HKQ/2HHBM; b?Qr2/ ?Qrp B MiHQ / + M "2
i2°Qm;?2Qmii?2 ?mK M HBVMDKRIMBPBM 2p2Mib U*?BMM2'v a Km2
I1HbQM 2i HX-kyyRVX EQr H/ M/ EB FrQQ/UkyRjV/2KQMbi  i2/i-
Kmi iBQM HQ /bb22M BM 2tT2 ' BK2Mi H/ i Q7 b?Q i@HBp2/ bT2+
bQM 2i HX UkyyNV b?Qr2/i? ii?2 ++mKmH iBQM Q7 bBM;H2-H °
+ M#2 2tTH BM2/ #v _:. M/ CQ?MbiQM 2i HX UkyR8V +QKT "2/ i7?;:
i?72;2M2iB+ #QiiH2M2+F mM/2 i?2 bbmKTiBQM Q7 MQ "2THB+ iB|
2i HX UkyyNV M/ CQ?MbiQM 2i HX UkyR8V BM72 "2/ KQ/2H T ~ K
?2Qr2p2 - Q7i2M T °~ K2i2 ' p Hm2b "2 }t2/iQp Hm2b 7QmM/ BM i?2
kyyjc 1THbQM 2i HX- kyyRc AMb H i 2i HX- kykkc EQr H/ EB FrQ

S K2i2 ' p Hm2b rBi?BM i?2 HBi2"  im 2- 2biBK i2/ 7°QK Q#b2 'y
+QK2 rBi? ?B;? /2;°22 Q7 mM+2'i BMivX h?2 mM+2'i BMiv Bb b

K2i2° p Hm2b + M /" biB+ HHv Hi2 i?2 "2bmHiIiBM; /vM KB+b Q
2tT2'BK2Mi H/ i Q7 *Ps /2}+B2M+v Q7 M2m QMb BM i?2 am#bi |
?B;?2 /2}+B2M+v H2p2H i? M T 2/B+i2/ #v 1HbQM 2i HX UkyyRV 1
2i HX- kyyeVX >Qr2p2°- HQr2 Ki.L ? H7T@HB72- ?B;?2  Kmi iE
Ti?2Q;2MB+ i? ' 2b?QH/ rQmH/ "2bmHi BM ?B;?2 T°QTQ iBQM Q°
i?72 b K2iBK2 7 K2- M/ M/QK ;2M2iB+ /"B7i +QmH/ #2 + T #H2 (
S " K2i2 ' p Hm2b rBi?BM i?2 HBi2" im 2 "2 7m’i?2 /Bb+mbb2/ BN

am pBp HQ7 i?2 bK HH2bi

am pBp HQ7i?2 bK HH2bi bbmK2bi? ip B MiKi.L -rBi?H ;2@tL
i ?B;?2 T i2/m2iQ i?2B  /2+°2 b2/ bBx2 Uqg HH +2- RN3NVX h"

i2;Bp2b p "B MiKi.L b2H2+iBp2 /p Mi ;2- HHQrBM; i?2K iQ +H
H2p2Hb rBi?BM +2HHX .B x 2i HX UkyykV /2KQMbi  i2i? imM/2°
/I2H2iBQM Ki.L "2TQTmH i2b +2HH 7 bi2 i? MrBH/@ivT2X EQr |
Ki?2K iB+ HKQ/2H 7Q+mb2/ QM i?2 2z2+i Q7 bBM;H2@/2H2iB(
b?Qr2/i? 11?2 2THB+ iBp2 /p Mi ;2Bb + T #H2 Q7 2tTH BMBM; i
/2}+B2Mi +2HHb BM #Qi? HQM;@ M/ b?Q i@HBp2/ bT2+B2bX >Qr
i?72Q vOob 2tTH M iBQMX aB;MB}+ MiHv- Bi /Q2b MQi 2tTH BM i?:
U:"2 p2b 2i HX- kyR9c gq2#2 2i HX- RNNdVX AM //BiBQM- :Bib+7
/I2H2iBQMb Q7 /Bz2 2Mi bBx2b ++mKmH i2 ii?2b K2 i2X >v b
Tm i?2 2pB/2M+2 ; BMbii?2 ?2vTQi?2bBb #v b?QrBM; i? ii?2 +2}
7Q +2HHb rBi? Ki.L /2H2iBQMbX h?2 p "vBM; 2pB/2M+2 BM i?2
+HmbBp2- BM/B+ iBM; i? i i?Bb i?72Q v Bb MQi i?72 F2v +QKTQM2
L2p2 i?2H2bb-i?2i?22Q vUQ p2 bBQMb Q7 BiVBb TQTmH " rBi?|

S2BMmMm+H2 ~ MB+?2

oBM+2Mi 2i HX UkyR3V BMp2biB; i2/ bm#+2HHmH ~ /Bbi B#miBQ
Kmb+H2 }# 2b UKvQ}# 2bVX h?2v 7QmM/i? i *Ps /2}+B2M+v M/ E
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MmK#2> HQ+ HBb2/ iQ Mm+H2B- r?B+? H2/ iQ i?2 T'QTQb2/ 8T Q
?2vTQi?2bBbX h?2 ?2vTQi?2bBb bi i2b i? i Ki.L "2THB+ iBQM "~ i2b
T2 BMmM+H2 " MB+?2-/m2iQ Bib/2T2M/2M+2 QM Mm+H2 "@2M+Q/
p "B Mib r?B+? 7Q°K BM i?2 MB+?2 z2+i PsS>Pa HQ+ HHv #27Q"
i?72 KvQ}# 2X h?2i?2Q vBb T BK "BHv7Q+mb2/ QM PsS>Pa /2}+B
r2Qb2 bBx2 HHQrb b2+iBQMb Q7 i?2 KvQ}# 2 iQ #2 PsS>Pa /2}+B
2K BMPsS>Pa7mM+iBQM HU1HbQM 2i HX-kyykVX aBKBH "Hv iC
"2THB+ iBp2 /p Mi ;2 #2ir22MKi.L bT2+B2bX J i?2K iB+ HKQ/2H]
MB+?22 USLLV? bMQi#22M +QKTH2i2/rBi?BMi?2HBi2" im 2- HBF:
T QTQb H M/ i?2 +QKTmi iBQM H +Qbi Q7 bT iB HHvV /2T2M/2Mi |

Pi?2° i?2Q B2b

AMb H i 2i HX UkykkV T°QTQb2/ biQ+? biB+ bm pBp H Q7 i?2 /2}
T2M/2Mi K i?2K iB+ H KQ/2H rBi? MQ "2THB+ iBp2 /p Mi ;2 #2ir22
2tTH BM ?2Qr p "B Mi Ki.L bT 2 /b HQM:; i?2 H2M;i? Q7 KvQ}# 2
KQ/2HH2/ b b2'B2b Q7 /D +2Mi- BM/2T2M/2Mi +QKT “iK2Mib- r?
#2ir22MX IbBM: T~ K2i2 p Hm2b 7 QK i?2 HBi2  im 2- KQ/2H T 2/
“22bmb KQMF2v/ i M/ b?2Qr2/ #2ii2 }ii? M “2THB+ iBp2 /p Mi :
i?72 mi?Q b +FMQrH2/:2/ ?B;? KQmMi Q7 mM+2'i BMivBM bQK?2

aQK2 i?2Q'B2b T°QTQb2/ "2 # b2/ QM i?2 2z2+i Q7 7°22 " |/B+ F
TQb2/ dbm pBp HQ7 i?2 bHQr2bi6é- KQ/2H Q7 +HQM H 2tT MbBQ!
HQQT "2/m+2bi?2 " i2 ir?B+?p B MiKi.L Bb/2;" /2/X h?2B" ?2vT
AJJ /vb7mM+iBQM Bb + mb2/ #v 722 /B+ Hb-T ' Q/m+2//m BM; h:
i?72/2;° / iBQM Q7 i?2 KBiQ+?QM/'BQM U M/ Bib Ki.L VX h?2 “2/m
KBiQ+?QM/"B ? "#Qm BM; p "B Mi Ki.L H2 /biQ "2/m+2/ AJJ /| K,
KBiQ+?QM/°'B HHB72X h?2 i?22Q v-1i?2°27Q°2-BM/m+2b b2H2+it
/| iBQM Q7 p "B MiKi.L - HHQrBM; i?2p B MiHQ /iQ ;" QrrBi?BM

"27Q°2 KQpBM:; QM iQ i?2 M HvbBb Q7 /i b2ib M/ i?2 /2p2HQT
KQ/2Hb iQ BMp2biB: i2 i?2 /"BpBM; 7Q +2b Q7 +HQM H 2tT MbBQ
+mbb bQK2 Q7 i?2 bi iBbiB+ H# +F:"QmM/ *2[mB 2/ 7Q  i?Bb rQ"'F
+?2 Ti2' M/ *? Ti2 k- bQK2 F2v +QM+2Tib BM bi iBbiB+b 2 BMi
Hi2 rQ FX L K2Hv- " v2bd i?2Q 2K- i?2 F2v "2bmHi "2bTQMbB#H
r?B+? Bb i?2 K2i?Q/ Q7 bi iBbiB+ HBM72 2M+2 mb2/i?°Qm;?Qmi
2 HbQ BMi'Q/m+2/- #2BM; F2v +QM+2Ti "2[mB 2/ 7Q" " v2bB N
Ki.L TQTmH iBQM /vM KB+bX .B 2+i TTHB+ iBQMb M/ mb2b #2+(
i2°b-r?22i?2b2 K2i?Q/b "2 TTHB2/- Hi?Qm:? bQK2 2t KTH2b °

RX) S Q# #BHBiv M/ " v2b06 i?72Q 2K

"27Q 2 /IBb+mbbBM: " v2bd i?2Q 2K- bQK2 F2v "2bmHib BM T Q# #
MB #2 irQ 2p2Mib- M/ i?2B  BM/BpB/m H T Q# #BHBIiI@2b Q7 Q++
M/ SBYX h?2 T Q# #BHBivi? i #Qi? 2p2Mib(A\+B)m " MBhbil2VHE RI/G
/IBIiBQM H T Q# #BARIv+QW 2BE@MiBp2MiQ++m "2/ Bb /(ABIN2/ S°

Re



RXjXR *QM/BiBQM H T Q# #BHBiv
h?2 Hr Q7 +QM/BiBQM H T Q# #BHBIiv bi i2b
S(A\ B)

55

MQi2 i? (ASB)=S{B\ A) BKTHB2b {(&\iB3 Bb- i?2°27Q"2- 2[m H iQ #
S(AjB) S{B) M/ $BjA) STA)- M/ bQ

S(AjB) = URXO9V

S(AjB) S(B)= S(BjA) S{A): URX8V

RXjXk hQi HT Q# #BHBiv
.Bb+2i2

G2B =fBj:i=1;:::;;ng#2 }MBi2-Q +QmMi #Hv %M}MBiZ-bZiQ? Kmim
+QHH2+iBp2Hv 2t? mbiBH2 B;p2MimQB XAK-SM/ ., S{B))=1:0X
h?2M-i?22H rQ7iQi HT Q# #BHBiv bi i2bi? ii?72 KABBN[FMTHQ# 4
iIQi?2bmK Q7 HH mMBQMp-
S{A)= S{A\ Bj): URXeV
i
am#biBimiBM; i?2 Hr Q7 +QM/BiBQM HT Q# #BHBiv-i?Bb #2+QK
X
S{A)= S (AjBj) S(Bj): URXdV

*QMiBMmQmb

1ti2M/BM; i?2 HriQ +QMiBMmQmb ° M/QK p "BX#H2b BIM/DHK iBp 21t

p B #H2 r?B+? + Mi F2 Mv K HRZ BM2RbDIi?2bmTTQ i- M/ Bib

#2 /12b+ B#2/ #v T Q# #BHBiv /I2MBOBXM X mMMWR2IBOAKKUIB AW BM i?

IBb+ 2i2 p2 ' bBQM- 1[X RXd- #2+QK2b M BMi2X',HQp2" HH TQbb
Z

S{A) = S [AjX = x) fx (x)dx: URX3V
X

RX9 " v2bB M bi iBbiB+b

IMHBF2 7°2[m2MiBbi bi iBbiB+B Mb-" v2bB Mbi iBbiB+B Mb #2HE
Q7i?2T ~ K2i2°bBM bi iBbiB+ HKQ/2HX AMbi2 /-" v2bB M K2i?
#2HB27b 7i2° Q#b2T@BM\BEVBT Q# #BHBiv/Bbi'B#miBQM- ;BpBI
iQ KQ 2 HBF2Hv p Hm2bX S * K2i2  #2HB27b #2BQ B #bRMHERB M ;
T BQ #2HB27b- M/ "2 bBKBH "Hv bmKK "Bb2/ #v T Q# #BHBIiv
+ M#2 bp ;m2 Q BM7Q K2/ b 2[mB 2/ iQ 2~2+ii?2 #2HB27b |
+QKTH2i2 H +F Q7 T°BQ  FMQrH2/;2 + M #2 "2~2+i2/ BM 2ti 2K2H
?B;?p B M+2X AM +QMi" bi- H ;2 KQmMi Q7 T BQ FMQrH2/;
"2bmHIBM r2HH@BM7Q K2/ T°'BQ brBi? ?B;? T '2+BbBQMX S ~ K2
#BMBM; T°'BQ #2HB27b M/ M2r 2pB/2M+2 T 2b2Mi2/ 7' QK [ i b2
TmHHv T Q# #BHBbiB+ M/ +QMbB/2 b KQ/2H T = K2i2 b- ?B//2M |
Q#b2 p2/ /i BMi?2b K2 p2BMX h?2 +Q?2 ' 2Mi i 2 iK2Mi Q7 KQ/21I
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?2B//2M bi i2b? b HHQr2/" v2bB M K2i?Q/biQ #2 mb2/ BM rB/2 |
H2KbX aQK2 Q7 r?B+? 2 /Bb+mbb2/BMi?2M2tiT ;" T?- M/ KQ"
i?Bb i?2bBbX

"v2bB M K2i?Q/b ? p2 ; BM2/ TQTmH "Biv BM HH bT2+ib Q7 °
i?72 HBKBiBM; 7 +iQ"  iQ +QM/m+iBM; " v2bB M M HvbBb r b +QKT
2p2 -i?2 "Bb2 Q7 +QKTmiBM; TQr2 Bb +? M;BM; i?BbX TTHB+ iB¢
K2/B+ Hb+B2M+2b "2 #2+QKBM; BM+ 2 bBM;Hv +QKKQM-2M #HE
iQ 2tTH BM +QKTH2t #BQHQ;B+ H bvbi2Kb rBi? BM+QKTH2i2 M/ k
gBHFBMbQM2M/HEKQMbi  i2 "2 br?2 2" v2bB M K2i?Q/b ? p2 #2:
BM+Hm/BM; #BQHQ;B+ Hb2[m2M+2 M HvbBb M/ KB+ Q "~ v MH
*KT#2HH- kyRNVX AM Qi?2° "2 b-_B+F2ii2i HX UkyR8V /2KQMb
Q/b + M /2i2+i bm#iH2 /IBz2 ' 2M+2b BM # +i2°'B H ;" Qrkd "HXb- M/
mb2/ " v2bB M K2i?Q/b rBi?BM bvbi2Kb #BQHQ;v- BM72 BM; T ~ |
KQ/2H U_mbb2HH@"m+FH M/ 2i HX- kyRNVX J i?2K iB+ HKQ/2H
KQMHvV mb2 " v2bB M BM72 2M+2 b+?2K2b-r?2"'2 mM+2 i BMiv BM
bi i2b+ M #2 +Q?2 2MiHv ++QmMi2/ 7Q U6Bb?2 2i HX- kykkc :2
HB;?iHv gqgBHFBMbQM- kyRRc >2M/2°bQM 2i HX- kyRyVX

RX9XR " v2bo i?72Q 2K

"v2b6 i?2Q 2K Bb i?2 7QmM/ iBQM Q7 " v2bB M bi iBbiB+b M/ T°C
TQbi2 " BQ  #2HB27bX Ai 7TQHHQrb BKK2/B i2HvV 7°QK i?2 H r Q7 +C
#v "2 ° M;BM; 1[X RX8X

S(BjA) STA).
s{B)
6Q T  +iB+ Hmb2- i?BbABUVIBB 2B/ MBT? ™ K2i2° #2HB27b M/ / i X

X = (Xy;X2;::0Xn) #2  b2i Q7 BM/2T2M/2Mi Q#bRjp #BQ b iBWiB+ H

KQ/2H i? i Bb #2HB2p2/iQ 2tTH BMfi2Rj/)i KbhW2TZ KQI2Mi QM b2i Q

T K2i2'br?B+? "2 mMFMQrM M/ Kmbi #2BWJi2 i22X@ZTQ i Q7 i?

KQ/2H T » K2KR8Q 2t KTH2- BM bBKTHZ HBO2BMIBGA2ZHEM; i?2

bHQT2 M/ BMi2 +2Ti Q7 i?2HBM2 ~2[m iBQM- M/ BibbmTTQ iBb

R2X h?2/ i @QHBF&HB?BLQ P2 T Q# #BHBiXx QBRM 2DRBERIT7T T °~ K2i2°

p Hm2bM/ Bb i?2 T°Q/m+i Q7 i?2 KQ/2H /2MbBiv 2p Hm i2/ i 2 +7? C

\d
f(x])= fx (Xij ): URXRYV

i=1

S(AjB) = URXNV

h?2 T Q# #BHBiv /2MbBiv bmKK "BbBM; i?2 T B QX #2mB0I BI@B b (
imiBM; i?72b2 2H2K2Mib BMiQ 1[X RXN M/ mbBM; i?2H rQ7iQi HT
i?72 /2MQKBM iQ rBi? FMQrM 2MiBiB2b-r2 ;2i" v2b6 i?2Q 2Kc

R POF ()
f(xjp()d

" v2bB M K2i?Q/b +QM+2 "M H2 "MBM;{R2- iR21270 Hm2DBMF Q7 7
iBQMb BM " v2bd i?2Q 2K MQ4 M2 M/AMBQM Bb Q7i2M “2r Bii2M I

p( jx)= URXRRYV

R3



T K2i2 @HBF2HB?QQ/ 7mM+iBQMc Bib /2}MBiBQM Bb B/2MiB+
#mii?2 /i "2 +QMbB/2 2/ FMQrM M/- i?2 27QL2{x)?22;BP2M 2Mi
T K2i2°@HBF2HB?QQ/ 7mM+iBQM M/
o
L(jx)=f(xj)= fx(xij): URXRKV

i=1

'v2bo i?2Q 2K + Mi?2M #2 2r Bii2M mbBM; i?2 T = K2i2 @HBF

| o)L ( ix) |
x)= R : : URXR|V
PCIX) = =T 0p0 )d J
R
h?22 /12MQKBMFf(QX}()d - Bb "272°°2/iQ b i?2 K ";:BM H HBF2HE
+QMbi Mi 7Q° ;BpXM /AIiRH- b+ HBM; +QMbi Mi M/ 2Mbm 2b

T Q# #BHBiv /2MbBiv BMi2:  i2biQ RXyX h?Bb+ M HbQ #2 b22M
rBi?BM i?2 BMi2;> H- Bb 2[m HiQ i?2 MmK2  iQ> BM 1[X RXRjX
i72Q 2K Bb Q7i2M bBKTHB1}2/iQ 2tT 2bb i?2 TQbi2 ' BQ mT iQ T Q

p(ix)/ p( )L (jx): URXR9V

h?2 TQbi2 ' BQ  /Bbi ' B#miBQM- mT iQ T'QTQ iBQM HBiv- Bb i?2
iBQM KmHiIBTHB2/ #v i?2 HBF2HB?QQ/ 7TmM+iBQRf 17X RERYH BBb
mb2/iQ }M/ TQDbi2 ' BQ  /Bbi'B#miBQM Bb /Bb+mbb2/ M2tiX

RX9Xk *QMDm; i2 M HvbBbD

AM bBKTH2 + b2b-i?2 TQbi2 ' BQ  /Bbi'B#miBQM + M #2 7QmM/ |
+ iBOM- L(jx)- 2p Hm i2b iQ #2 FMQrM T Q# #BHBiv /2MbBivmT
h?Bb Bb + HH2/ +QMDm; i2 M HvbBb- M 2t KTH2 Bb b?2QrM #2HQ
#2HB27b 2 FMQrM iQ #2 +QMDm; i2X Hi?2Qm:? "2bi 'B+iBM;-
#2HB27b + M #2 7Q K2/ i?Bb r vX *QMDm; +v Bb ?22HT7mH #2+ m
Tmi iBQM H +QbiiQ + H+mH iBM; i?2 TQbi2 ' BQ  /Bbi B#miBQM- (
K i?bX >Qr2p2 - +QMDm:; i2 KQ/2Hb i2M/ iQ #2 bBKTH2 M/ bQ 2
bBim iBQMbX AM *? Ti2 b RX9X9 M/ kXR MQM@+QMDm; i2 K2i?Q

RX9Xj) *QMDm; i2 M HvbBb 2t KTH2

>2'2- M2t KTH2 Q7 +QMDm; i2 M HvbBb Bb T 2b2Mi2/- BKTH2K
BM *? Ti2  RX9XxaBbTTRDRIO BOI72T2M/2Mi Q#b2 p iBQMb- M/ r2
KQ/2H 2 +? Q#b2 p iBQM b +QKBM; 7°QK MQ 'K H/Bbi'B#miBQM
TQTmH iBQM-KBb NEMQrM #mi i?2 KQ/2HKIMB#+BBBBEMW-2i'2/X 6Q°
1,:::;n-i?72 KQ/2H Bb

Xij ; L ; ' URXRS8V

h?2 HBF2HB?QQ/ 7mM+iBQMBbi?2T Q/m+iQ7i?2KQ/2H/2MbBiB
h?2 KQ/2H ?2°2 Bb MQ'K H /2MbBiv- M/ bQ i?2 HBMZHE? Q/ B

RN



/I2MbBiB2b-rBi™MKZ 2+BbBQMmM i/709=1;2,:::;nX *QMiBMmMBM; i?2
MQi iBQM 7 QK #27Q"2-i? i Bb
v — 1
L( jx)= 5= exp 2—(xi )2 URXReV
i=1
7i2° +QMbmHIBM; i?2 HBi2  im 2 M/ 2tT2 ib BMi?2 }2H/- Bi Bb
7Q i?22T 2+BbRBRO@MKK "Bb2/ #v ; KK /Bbi B#miBQMaBWM?7 b? T2 N
b-
(a;b: URXRdV
h?2 T°'BQ /2MbBiv7mM+iBQM Bb-i?227Q 2-i?2; KK /2MbBiv 7m
a Mb-

p():ialexp( b): URXR3V
(a)
h?2 TQbi2 ' BQ  /BHijxB#mMNMBIQRMM #2 7QmM/ mT iQ T'QTQ iBQM HE
THVBM:; i?2 T'BQ" /2MbBiv M/ HBF2HB?QQ/ 7mM+iBQMb X

V2 y ' — 1
p( jx)/ [©) “lexp( b) e > (% )?
( " ";@ # ) URXRNV
/ a+n=2 1exp b+ % (Xi )2

h?22 7Q K XY-mTiQ T°QTQ iBOM HBiv-? bi?2b K27Q K b ; KK
M/- i?2°27@&mbi 7TQHHQr : KK /BbT@HRMBOEBI+2- i?2 TQbi2 BQ
#2H|§27 BiQbmKK "Bb2/ #v : KK /Bbi B#maB@dd rBiMb? T2
b+1 " (x )?- M/i?22TQbi2'BQ  /Bbi'B#miBQM + M #2 r'Bii2M b

|
1 X '
jx :  a+n=2 1;b+§ (xi )? : URXkyV
i=1

AM i?Bb 2t KTH2-i?2 TQbi2 BQ /Bbi B#miBQM + M #2 7QmM/ |

/Bbi*B#miBQM- M/-i?2°27Q°2-i?2 KQ/2H Bb +QMDm: i2X

RX9X9 LQM@+QMDm; i2 M HvbBb

Hi?Qm;? mb27mH- i?2°2 "2 "2H iBp2Hv 72r KQ/2Hb r?B+? "2 7n
T K2i2 " pHm2b + M biBHH #2 BM72 "2/ B7 i?Bb Bb MQi i?2 + b2X
i?72 TQbi2 BQ + MMQi #2 7QmM/ M HviB+ HHv- Hi?Qm;? Bi + M
MmK#2> Q7 ° M/QK /> rbX amTTQb2-r2 “2i bF2/ rBi? }M/BM; i?2
Q7 MQ'K H /Bbi'B#miBQM r?Qb2 T * K2i2°  p Hm2b "2 mMFMQrNM
iQ > M/QKHv b KTH2 7°QK i?2 /Bbi'B#miBQMX A7 H ;2 MmK#2
i?2b2 + M #2 BMbT2+i2/iQ ; BM M mM/2 bi M/BM; Q7 i?2 K2 M M/
MQM@+QMDm; i2 M HvbBb-i?2 TQbi2'BQ  /Bbi ' B#miBQM Bb 2T
TQbi2"BQ /" rb "2 M Hvb2/X >Qr i?2 / rb 2 ;2M2" i2/ p "B2b .
KQ/2HBM [M2biBQMc KQ 2 +QKTH2t KQ/2Hb Q7i2M "2[mB 2 KQ 2 +
+QKTmi iBQM HHv 2tT2MbBp2 K2i?Q/b iQ b KTH2 7'QK i?2 TQbi2
*?2 Ti2° RX8-bQK2 Q7 i?2 +QM+2Tib mM/2 ' TBMMBM; i?2 H;Q Bi?K
bm+? TQbi2'BQ ' /Bbi'B#miBQMb 2 BMi"Q/m+2/X aT2+B}+ b KTH
*?2 Ti2  kKXRX

ky



RX8 J 'FQp +? BMb

J FQp +? BM Bb b2[m2M+2 Q7 > M/QK p "B #H2b r?2Qb2 +m 2N

i?2 T°2pBQmb bi i2 M/ Bb BM/2T2M/2Mi Q7 HH bi i2b #27Q°2 i? |
bi?2 K2KQ VH2bb Q J "FQp T'QT2 ivX h?2B" TTHB+ iBQMb bT |
BM+HmM/BM:; T ° K2i2° BM72°2M+2 M/ bi iBbiB+ HKQ/2HHBM;c #Q
BM *? Ti2 b kXR M/ 8 Q7 i?Bb i?2bBbX

h?2 K2KQ vH2bb T°QT2iv BKTHB2b i? i i?2 +m "2Mi bi i2 Bb
TQbbB#H2 p Hm2b 2 /2b+ B#2/ #v T Q# #BHBiv /2MbBiv /2T2M
"2BM; b2[m2MiB H-J "FQp +? BMb 2 mbm HHvVi?2Qm:?2iiQ T°Q; 2
Q++m "BM; i /Bb+'2i2 Q  +QMiBMmQmb BMi2 p HbX h?2 bi i2 b’
TQbbB#H2 p Hm2b i?2 " M/QKp "B #H2b-+ M #2 2Bi?2  KmHiB@ Q
+QMiBMmMQmbX AM i?2 2K BM/2 Q7 i?Bb +? Ti2 - /Bb+ 2i2@iBK?2
iQ ?B:?HB:?i bQK2 Q7 i?2 K i?2K iB+ Hi?2Q B2b #2?BM/J "FQp +

RX8XR .Bb+72i2 bi i2@bT +2J FQp +? BM

G2fiXy :t =0;1;,2:::9 #2 b2[m2M+2 Q7 ~ M/QK p "B #H2b r?B+? 7Q°
iBK2-/Bb+2i2 bi i2@bT +2-biQ+? biB+ T°'Q+2bbX h? i Bb- J "Fi
/IBb+ 2i2 M/ }t2/ iBK2 BM+ 2K2Mib M/ r?Qb2 p Hm2 + M #2 }MB

X¢2S 7Q tHB;L2::: X bbmK2 i? ii?2 T'Q# #BHBiv Q7 KQpBM; #2i
bi 128:52Si6j-Bb FMQrM M/ BM/2T2M/2Mi Q7 iBKEMM? #2 /2MQi
S(Xt:Sijtl:Si):pij'7Q\ HHM/?Q\l HIH m X

'Bp2Mi? i i iBK2 PM/MR12pBQmMKbiZiBBD?2 i MbBiBQM T Q# #BF

X¢X h?2 bvbi2K + M- i?2°27Q°2- #2 7Q'r "/@bBKmH i2/ rBi? FM(
#v "2+m bBp2Hv b KTHBM; 7°QK i?2 TT QT B i2 SJ6X h?2 M2ti b2
bi i2@bT +2 2t KTH2 iQ bQHB/B7v bQK2 Q7 i?2B" F2v +QM+2TibX

.Bb+ 2i2 bi i2@bT +2 2t KTH2

amTTQb2 bvbi2zK + M #2 BM 7 Qfi8;; So.BR;iBM +iIMDiiP2bT " Q# #BHBIBZ
Q7 KQpBM; #2ir22M bi i2b 2 FMQrMX h?2 /B 2+i2/ ;> T? BM 6B ;1
bvbi2KX /B 2+i2/ ;"  T? Bb +QMp2MB2Mir viQ /2b+ B#2 J FQg
bT +2 Bb 2H iBp2Hv bK HHX 6Q 2t KTH2- #v BMbT2+iBQM Q7 i-
re2M i?22 bvbi2K -Bik BM2ti bi i2 + M &2QRiABi? 2[m HT Q# #BHBIiv
AMIimBiBp2Hv- rBi?BM i?2 bvbi2K /2b+ B#2/ BM 6B;m 2 RXN- i?
i?72 +m "2Mi bvbi2K bi i2 /2T2M/b QMHvV QM i?2 T ' 2pBQmb bi i2
i? iXAi+ M HbQ #2 b22M BM i?2 /B 2+i2/ ;" T?Si? BBrBitPR2 baKiBKI -
BM i?Bb bi i2 BM/2}MBi2HvX h?Bb Bb M 2t KTH2 Q7 bi iBQM v
+? BMX :Bp2M M BM}MBi2 KQmMi Q7 iB% 2Bii?2Tb Qbti 248 HBHHR 2 M
QM+2 Bi/Q2b-Bi+ M MQi2b+ T2X AMi?Bb 2t KTH2-i?2 bi iBQM °
bbQ+B i28,BWM? MQM2 iQ i?2 Qi?2  bi i2bX Hi?Qm;? BM KQ 2 +QK
KvMQi#2i?2 + b2X 6Q 2t KTH2-i?2 bvbi2K /2TB+i2/ BM 6B;m 2 |
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6B:m 2 RBIN+ 2i2 bi i2@bT +2 J "F@p HBBMi2/ ;° T? b?QrBM; i?2 TQbb
i° MbBiBQMb M/ i?2B T Q# #BHBiB2b Q7 i?2 J "FQp +? BMX h?2 /B 2
BM/B+ i2 TQbbB#H2i° MbBiBQM Qp2° /Bb+'2i2 iBK2 B$iPGB-HX 6Q" 2t
Qp2 QM2 iBK2 BM+ 2K2Mi- Bb TSHbB K 2: #mi MOHhBIBRHEM Bb bbQ+B i2/
T Q# #BHBiv- b22M /D +2MiiQ i?2 2/;2 +QMM2+iBM; iQ MQ/2bX

/IBbi B#miBQM bTHBiI H,QMBsiXQWBMBDT2+iBQM Q7 i?2 /B 2+i2/; T
#2 b22M i? i QM+2 1?2 bbiBKrBMi2 ®ob+ BHS] iR B2BrM22M MBi2HvX

6B;m 2 RBRY, 2i2 bi i2@bT +2 J "FQp +? BM rBi? MQM@bBM;mH  bi iB(
#MiBRM/B 2+i2/;  T? b?QrBM;i?2 TQbbB#H2i> MbBiBQMb M/i?2B  T°Q
+? BMX h?2 +QMM2+iBQMb #2ir22M MQ/2b BM/B+ i2i? i Bi Bb TQbbB#H:
bi i2b Qp2° /Bb+'2i2 iBK2 BMi2'p HX h?2 "QrQ7i?2b2 +QMM2+iBQMb
Bi Bb TQbbB#H2 iQ KQp2X h?2 bi iBQM v /Bbi'B#miBQM Q7 i?Bb J "FQp
+B i2/ rBi? b8, iMSs #mi x2 Q r2B:?i bbQ+B i2/rBi? i?2 2K BMBM: MQ/2k

bi iBQM v /Bbi'B#miBQM 2T 2b2Mib i?2 iBK2@HBKBIBM; #2?
T°QTQ iBQM Q7 iBK2 i?2 +? BM bT2M/b BM 2 +? bi i2 b i?2 bvbi2K
QM2 2tBbib-i?2 bvbi2K6b bi iBQM v /Bbi'B#miBQM + M #2 + H+mF
iBK2- /Bb+'2i2@bi i2@bT +2J "FQp +? BMb- b22 *? Ti2  RX8XkX

bi?2bBx2 Q7 i?2bi i2bT +2BM+'2 b2b-bmKK "BbBM; i?2 TQbb
T Q# #BHBiB2b rBi?BM /B 2+i2/; T? #2+QK2b BM+QMp2MB2Mi>
Bb Q7i2M bmKK "Bb2/ BM i' Mb BijjB @W?K2 HBK2 MA@Bd2i?2 T Q# #BH
i° MbBiBQMBM; 7QQp Ki6iQ i?2 bvbi2K /2b+ B#2/ BM 6B;m 2 RXRYy-

k k



K i BP-- Bb 0
0 1=2 1=2 O 0
0 14 34 0 0
P=B45 0 0 B O0¢:
O 0 0 O 1
0O 0 0 E 23

h?2@i? "QrQ7i?2i° MbBiBQMK i'BtBbi?2SJ6Q7i?2 +m "2Mitk
T 2pBQmbH@BMDIi?I2X 6Q° 2t FTHRMR20;1=50) ;Bp2b T Q# #BHBIB:
9f8 M/ Rf8 Q7 #2BIM: MM iBR i2b- "2bT2+iBp2Hv- M/ HH Qi?2  bi i
X2 Q T'Q# #BHBivX h?Bb Bb "2~2+i2/ BM 6B;m 2 RXRy r82°2i?2 Q
"2 iQ MB,-rBi?i?2 TT QT B i2r2B;?ibX

h™ MbBiBQM K i B+2b
G2fiX; :t=0;12:::g #2 [/Bb+ 2i2 bi i2@bT +2 biQ+? biB& Z Q+2bb-

Bb-i?2°27Q °2-i?2 T 'Q# #BHBB/ @7 iiQH &BiiBRQIM Z- QK
(P)y = SWXt=§jX¢ 1= 5) = py:

A7 i?2 T'2pBQmb bXpi2KShi Bb-r Bii2M b mH2WMMIBRI "Qr@p2+iQ"
t1- r?2Qb@i? 2H2K2Mi Bb RXy M/ HH Qi?2° 2H2K2Mib yXy- BX2X
bbQ+B i2/ rBi? bBM;H2 p Hm2X h?2M- i?2 /IBbi B#miBIQAM2 Q7 i?
70mM/ #v KmHIiBTHVBM; i?2 mMBi p2+iQ° M/ i?2 i MbB@B®OM K i’
"QrQ7i?2i MbBIiBQM K i'Bt- brQmH/ #2 2tT2+i2/-

t= t 1P;
=(0;:::;0,1,0;:::;0)P;

aBKBH Hv- B7 mM+2'i BMiv 2tBbib BM i?2 T'2pBQmb bi i26b p H
bBM;mH "~ §Jd6i?2M i?2/Bbi B#miBQM Q7 i?2 +mBb2 M) mWb/i BK @ imi;2-
K i Bt KmHIBTHB+ iBQM-

t= t 1P:

h?2 /Bbi B#miBQM Q7 i?2,7-mPm 2V Mi-QM M HbQ #2 + H+mH i2/
bm#biBimiBQM -
w1 = (P=[ ¢ P]P= t1P23

_2+m bBp2 bm#biBimiBQM HHQrb i?2 /Bbi'B#miBQM Q7 bvbi2K
iBK2 bi2T BMiQ i?2 7mim 2-
- Pk+l.
t+k — t 1 .

>2°2-BiBbb?QrMi? i MQi QMHvV Bb Bi TQbbB#H2iQ 7Q°r */ bBKm
/> rBM: i?2 M2ti bi i2 7°QKi?2 TT QT B i2 /Bbi'B#miBQM- #mi Bi
Hi2i?2SJ6 Q7 Mv7mim 2 bi i2-:Bp2M M BMBiB H bi i2X

K]



RX8Xk ai iBQM v /Bbi'B#miBQM

b K2MiBQM2/- bi iBQM v /Bbi'B#miBQMb "2 M BKTQ'i Mi bT2H+
q?2M KQ/2Hb "2 MQi 7mHHvV +QMDm; i2- TQbi2 BQ  /Bbi'B#miBQN
J "FQp +? BMb r?Qb2 bi iBQM v /Bbi'B#miBQMb "2i?2/2bB 2/ TQ
i2°KXRX >2°2-Dbi iBQM "v/Bbi'B#miBQMb 7Q  /Bb+"2i2bi i2@bT +

PM+2 J "EQp +? BM "2 +?22b Bib bi iBQMi vBBHI"BEnBB@W i?|
/IBbi'B#miBQM BM/2YMBi2HVX h?2°27Q 2- 7i2 2 +?2 mT/ i2 Q7 i?2
i?72 ° M/QK p "B, #HQHHQrb i?2 b K2 /Bbi'B#miBQM- M/ i?2 bi iBQ
Kmbib iBb7vi?2 2[m iBQM

r?2°R Bbi?2i° MbBiBQM K i @rtp®¥iQ X h?2 bi iBQM v /Bbi ' B#miB
7QmM/ #v bQHpPBM; 1[X RXKkRX h?2 2tBbi2M+2 M/ mMB[m2M2bb C
+2i BM+'Bi2'B Q7i?2J 'FQp+? BM-r?B+? rBHH MQi #2 /Bb+mbb.
+ M#2 7QmM/ BM LQ "Bb URNNdVX AKTQ'i MiHv-J "FQp +? BMb +
"2[mB 2K2Mib iQ 2Mbm 2 mMB[m2 bi iBQM v /Bbi'B#miBQM 2tBb

.Bb+ 2i2 bi i2@bT +2 2t KTH2 +QMiBMm2/

2+ HH i?2 /Bb+ 2i2 iBK2- /Bb+ 2i2 bi i2@bT +2J FQp +? BM /2T
bvbi2K ? b }p2 TQbbB¥#82%,S;8m- M/ i~ MbBiBQM K i Bt-

0 1
0 1=2 1=2 0 O
0 14 34 0 O
P=B45 0 0 ¥ O0¢:
O 0 O 0 1
0O 0 0 E 233

"v BMbT2+iBM; i?2 /B 2+i2/ ;" T?- 6B;m 2 RXRy- Bi + M BMimB|
i?72 bvbi2K "B+ Rib'2K BSJbQEMBM/2}MBi2HVX >Qr2p2 -i?2 /Bbi B
iBK2 bT2Mi BM 2 +?2 bi i2 rBi?BM i?2 HBKBi Bb mM+H2 "X h?2 bi il
70mM/ #v bQHpPBM; i?2 bvbi2K Q7 2[m iBQMb 7°QK 1[X RXkRX h?
2 M2/ bm+?i0? i-

= P
(Is P)=0

r?2°12 Bb i825 B/2MiBiv K i'Bt- r?B+? 2 b R6b QM i?2 /B :QM H M/
2Hb2-0 @b 8@/BK2MbBQM H "Qr p2+iQ  rBi? HH x2 ' Q 2H2K2MibX
iBQM "2 i MbTQb2/ #27Q 2 bm#biBimiBM; i?2 i° MbBiBQM K i Bt
KmHIiBTHB+ iBQMX h?Bb QMHv K F2b i?2 p2+iQ b2 bB2 iQ 2 / QM
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i?72 bQHMIBQMX h?22 bi iBQM ‘v/Bbi‘B#miBQM + M i?2M #2 + H+m

13 1:

0 45 0 1 O
1—21 1—4 0 0 0 2 0)
1=2 3 1 0 0 0 3 0
0 0 10 1=3 4
0 0 1 1 2=3 5 0

0 ., 1 01
1 & 3 0
1t 32 0

%3*‘4 %5
4t 3 s 0

aQHPBM; i?2 bvbi2K Q7 2dm iBQGMp= r2=}M/NM?4i= L sX _2+ HH
i i Bb SJ6BX2007Q iHW/ . ;=1:0X IbBM; i?2b2 +QMbi  BMib p H

|
s M/s+ M#2 7QmM/c

xX°
P = 10,

h?Bb BKTHB2E i3 =1=4- M/ bQ i?2 bi iBQM v /Bbi'B#miBQM Q

= 0,0,0;3;2 X h?2°27Q°2-i?2J "FQp +? BM /2b+ B#2/ #v i?2 /B 2+i
RXRyYy rBHH bT2M/ d8W Q7 Bi% i MIK272M 2R2BONS2" IBM 2 iBK2 HBKBI
i2M/b iQ BM}MBivX

Hi?Qm:;? i?Bbr b bBKTH2 2t KTH2- bi iBQM v /Bbi'B#miBQM
+? BMb M/ " v2bB M BM72 2M+2X aT2+B}+ H;Q Bi?Kb r?B+2i ;:
/IBb+mbb2/ BM *? Ti2  kXRX ai iBQM v /Bbi'B#miBQMb 2 MQi /F
/20 BH2/ "2pB2r Q7 i?2Q°v M/ T  +iB+2 BM " v2bB M BM72 2M+2 -
M/ GQT2b UkyyeVX h?2 7QHHQIrBM: +? Ti2  BMi'Q/m+2b 2 H@
iQ ?B;?HB;?ii?2B  mb2 BM K i?2K iB+ H KQ/2HHBM;X

RX8X] *2HH +mHIim 2 TQTmH iBQM 2t KTH?2

*QMbB/2" i?2 TQTmH iBQM Q7 +2HHDb rBi?BM +mHim 2X  +2HI
/ m;?i2° +2HHb- Q  /B2- "2KQpBM; i?2 +2HH 7°QK i?2 TQTmH iBQ
"2 BM/2T2M/2Mi Q7 i?2 +m "2Mi TQTmH iBQM M/ Q++m " M/QKF
M2ti 2p2Mi /2T2M/b QMHV QM i?2 +m "2Mi TQTmH iBQM M/ MQi M
+mHIim 26b TQTmH iBQM +QmH/ #2 KQ/2HH2/ b J "FQp +? BMX
Bbi?2b2i Q7 r?QH2 MmK#2 b :"2 i2°i? M Q" 2[m HIX x2 Q- +QKK

G2X #2i?2 +m "2Mi TQTmH iBQM Q7 i?2 bvbi® K-2i P22 +T2QIHm@n H |
HiBQM 7i2 i?2 M2ti 2pRMX FHWQFMH22THB+ iBQM TX @K ¥BHBIV I
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h?2 i° MbBiBQM T ' Q# #BHBiB2b Q7 KQpBM: 7 QK i?2 +m " 2Mi bi i
bT +2 + Mi?2M #2 /2}M2/X bbmK2 i?2X+mX>2Mi TDM mH iBQM

S{Y = x+1jX = X) = py;
S{Yy=x 1X=x)=(1:0 p);
SUY xj> 14X =x)=0:0:

LQi2 i? KBED-i?2°2 "2 MQ +2HHb iQ /BpB/2 Q" /B2- M/ i?2J “FC
2b+ T2 i?Bbbi i2X bbm+?-i?2i° MbBiBQM T Q# #BHBiB2b 2[mB"
iQ #2 +QKT 2?2MbBp2c

S{Y =0jX =0)=1:0;
S{Y >0X =0)=0:0:

h?2 2t KTH2 ?2QT27mHHv ?B;:?HB;?2ib ?2QrJ "FQp +? BMb K v TT
h?2 T°Q# #BHBiv Q7 "2THB+ iBOQMr b Tm TQb27mHHV F2Tip :m2 |
i?Bb Bb HBF2HV iQ /2T2M/ QM "2bQm +2b p BH #H2 rBi?BM i?2 +
i72 TQTmH iBQM H2p2H Q7 +2HH +mHim 2 biQ+? biB+ HHv- "2+
r?B+? rQmH/ #2 b22M BM "2 H /i b2iX 6m’i?2 2t KTH2b Q7 bm+
BM *? Ti2  kXeX8 M/ kXeXeX *? Ti2 8 +QMbB/2'b Ki.L TQTmH
+2HH b biQ+? biB+ HHvV 2pQHpPBM; T°Q+2bb2b M/ /2p2HQTb K i?:
T'BM+BTH2b Q7 J "FQp +? BMb iQ KQ/2H i?2B" /vM KB+bX .2i BHb
mM/2 TBMMBM; i?2 KQ/2Hb mb2/ "2 /Bb+mbb2/ BM *? Ti2  kXeX

RX8X9 *QMiBMmQmb bi i2@bT +2 J "FQp +? BM

b K2MiBQM2/- J "FQp +? BMb "2 F2v iQ b KTHBM; 7°QK TQbi2'B
"v2bB M BM72°2M+2X >Qr2p2 - QMHvV /Bb+72i2 bi i2 bT +2b ? p2:
K Mv KQ/2Hb "2[mB 2 BM72 2M+2 Q7 +QMiBMmMQmb@p Hm2/ T *~ K
bT +2 J "FQp +? BMb "2 # B2~v BMi Q/m+2/X /21 BH2/ /I Bb+mb
/IBb+ 2i2 M/ +QMiBMmQmb bi i2@bT +2-+ M#2 7QmM/ BM LQ "Bb

aBKBH "HviQi?2 /Bb+ 2i2bi i2@bT +2 p2 ' bBQM-i?2 +QMiBMm(
TQbb2bb2b i?2 K2KQ vH2bb T QT2 ivX >Qr2p2° - /m2 iQ i?2 +QM
i MbBiBQM T Q# #BHBiB2b + M MQ HQM;2 #2 2tT 2bb2/ 2t +iHv
i MbBiBQM /2MbBiB2bX Jm+? HBF2 i?2 /Bz2 2M+2 #2ir22M /Bb+
p "B #H2bX

GZX,:t O0g#2/Bb+ 2i2@iBK2biQ+? KiBS E2Q +ZpbMiBMMQmb bi i2
bT +2- bnROR hiP2 K2KQ VH2bb T QT2'iv BKTHB2b i? ii?2 /Bbi B#m
bi iXy-/2T2M/b QMHV QM %2, T Ry BONBM /2 T 20 52N k:Q 7: X X

6Q° i° MbBiBOQMiR2MBBIiv

f XXy 15Xy 250005 X0) = F (XXt 1) URXkkV

*QMIiBMmMQmb bi i2@bT +2J "FQp +? BMb TQbb2bb K Mv Q7 i?2
/IBb+72i2 +QmMi2°T "ibX >Qr2p2°-i?2B  i° MbBiBQM T'Q# #BHBIB
K "Bb2/ BM K i'BtX AKTQ'i MiHv- bi iBQM ‘v /Bbi'B#miBQMb Q
J "FQp +? BMb + M biBHH 2tBbi- bm#D2+i iQ bQK2 “2[mB 2K2Mib
+ M#2 7Q°r "/ bBKmH i2/X M2t KTH2 Q7 +QMiBMmQmb bi i2@bT
Im+2/ ?22 2X

ke



*QMiBMmMQmb bi i2@bT +2 2t KTH2

G2fiX;:t=0;1,2:::g#2 2 H@p Hm2/  M/QK p B #H2b i? i "2 b2[m2]
#v //IBM; MQ K HHv /IBbi B#mi2/ BM/2T2M/2Mi > M/QK MQBb2X h?
Xo=Xo- 70Q=1;2;:::

Xi=Xe 1+ "
Lo 2 BM/2TX

h?2 " M/QK p BX#H2ID;1,2,:::9g 7Q K +QMiBMmMQmb bi i2@bT +2.
iBK2 J "FQp +? BM- 272 °'2/iQ b MQ'KH ™ M/QKr HFX g?Qb2
MQ 'K H /Bbi'B#miBQM +2Mi“2/ "QmM/ i?2 T 28 @BmMbR iR X RMRi ?
b?Qrb MmK#2' Q7 "2 HBb iBQMb 7°QK i?Bb KQ/2H- rBi? p "vVBM;
/IBiBp2 ° M/QK MQBb2X

6B:m 2 RXIRRTH2 bBKmH iBQMb Q7 MQ K HX M2QKvr BFHBb iBQMb 7 Qf
MQ K H > M/QK r HF- rBi? BMBIiBJHQE HmMM/ bi M/ */ /2FBD:2BQMB7iV
M/ =1:0 U B;?iVX

b T 2b2Mi2/ 22 2-i?2 MQ'K H> M/QKr HF Bb mMBp "B i2c ?Qr
i?2 + b2- M/ 2ti2M/BM:;i?2J "FQp +? BMiQ #2 KmHiBp "B i2 Bb 2
JmHiBp "B i2 U M/ mMBp "B i2VMQ K H > M/QKr HFb 2 +QKKQN
BM72 2M+2 b+?2K2bc b22 *? Ti2  KXRXkX

RXe S QD2+i BKbD

h?Bb i?2bBb BKbiQ mb2 /p M+2/ bi iBbiB+ Hi2+?MB[m2biQ BM7
p2biB; i2r?2i?2 #BQHQ:B+ Hi?2Q B2b Q7 +HQM H 2tT MbBQM +
K2i?Q/bX hQ i?Bb 2M/- K i?2K iB+ HKQ/2Hb Q7 +HQM H 2tT MbBQ
#BQHQ:B+ Hi?2Q ' B2b T'QTQb2/BM i?2 HBi2 im 2X AiBb ?2QT2/
M HvbBb rQmH/ HHQr7Q i?2 "Q#mbi +QKT 'BbQM Q7 i?2 K i?2K
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iQ i?2 #BQHQ;B+ Hi?2Q B2b i?2v "2~2+iX
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*2 Ti2" k
J2i?Q/b

AM i?Bb +? Ti2 - bi iBbiB+ HKQ/2Hb M/ BM72 2M+2 b+?2K2b ml
"2 /IBb+mbb2/X h?2 /2i BHb Q7 i?2 KQ/2Hb M/ T * K2i2° BM72 2
iQ 2 +? M HvbBb M/ "2 i?2°27Q°2 QmiHBM2/ BM i?2B" "2bT2+iE
bi iBbiB+ Hi?2Q v M/ K2i?Q/br?B+? 2 TTHB+ #H2 i? Qm;?Qm
?22°2X b K2MiBQM2/-i?Bb i?2bBb 7Q+mb2b QM i?2 mb2 Q7 " v2b
b2+iBQM #2:BMb rBi? /Bb+mbbBQM Q7 H:Q Bi?Kb 7Q b KTHBM
BM MQM@+QMDm; i2 M HvbBbX

kXR J "FQp +? BM JQMi2 * "HQ

J FQp +? BM JQMi2 * "HQ UJ*J*V Bb +QKKQM K2i?Q/ mb2/iQ b
"BQ  /Bbi'B#miBQM r?2M i?2 M HvbBb Bb MQi 7mHHvV +QMDm: i2
iQ +QMbi'm+i J "FQp +? BM r?Qb2 bi iBQM v /Bbi'B#miBQM BbD i
i?72J "FQp +? BM ? b +QMp2°:2/iQ i?2 TQbi2'BQ - Mvh KTH2 ;2M
#2 "2 HBb iBQM 7°QK i?2 TQbi2 ' BQ  /Bbi'B#miBQMX h?2 T2 ' BQ.
bi iBQM v /Bbi'B#miBQM Bb 272 °2/iQ b i?2 6#m M@BMS T2 B
KQp2/ #27Q°2 M HVbBM; i?2 TQbi2 ' BQ bX P7i2M- KmHiBTH2 +? B
+QMp2;2iQi?2 b K2 /Bbi'B#miBQM- M/ +?2+Fb 2 BKTH2K2Mi2
iQ bb2bb +QMp2 :2M+2 "2 /Bb+mbb2/ BM *? Ti2  kXRX9X

AMi?Bb +? Ti2  :2M2 B+ bfi(XjBWiBBHh M2KQI2H-iQ- r?B+? /2T2M/b |
QM T " K2i2 B¢ 1; 2,25, m) X h?22 bmTTQBbQZMQKXh?2 T * K2i2'b
"2 bbmK2/iQ #2 MMFMQrM M/ BM72 2/ %X M Q#b2 p2// i b2i-

KXRXR :B##b b KTH2"

h?2 :B##b b KTH2 - H:Q Bi?K R-1r b BMi'Q/m+2/ #v :2K M M/ :2K
bBM+2 #2+QK2 QM2 Q7 i?2 KQbi +QKKQM K2i?Q/biQ +QMbi m+i J’
HHv H2bb +QKTmi iBQM HHv 2tT2MbBp2i? Mi?2J2i'QTQHBb@ >
>Qr2p2 - Bi BKTQb2b bQK2 "2bi'B+iBQMb QM i?2 KQ/2Hb r?B+7? +
BM;i?2B/2 M/ H:Q Bi?K-7mHH@+QM/BiBQM H /Bbi'B#miBQMb
6*. Bb i?2 /Bbi'B#miBQM Q7 bBWIHHRI? 2HK2K2Wi ©QFM/BiBQM H Q
2p2 v Qi?2  2MiBiv UT ~ K2i2'b M// i VX am+? /Bbi'B#miBQM Bt
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Qi?2  +QM/BiBQM H /Bbi'B#miBQM #v bi iBM; Bib /2T2M/2Mib-

amTTQb2 r2 rBb? iQ BM72° b2i Q7 mMFMQrM T ° K2i2b BM K
p( jx)- + MMQi #2 7QmM/ M HviB+ HHv- MQ  + M Bi#2 b KTH2/ 7 QK
2 +? 2H2K2Mi Q%2 7QmM/ M HviB+ HHv M/ b KTH2/ 7°QKX h?2M
+ M #2 +QMbi m+i2/ #v b2[m2MiB H b KTHBM; Q7 i?2MF.BIiIQ7 2 +°
bi iBQM v /Bbi'B#miBQM Bb pe X)DQBN2@KTRbiBZ@R2b- kyyeVX h?
‘B##b b KTHBM: H:Q Bi?K Bb /2b+ B#2/ BM H:Q Bi?K RX

H;Q Bi?KBR##b b KTH2"

RX AMBiB HBb2 i?2 bi P2=@ 7%2:2;+?)BMW/ bp# 1 X
kX :2M2 ' 0y2%#v b2[m2MiB H "2 HBb iBQMb 7°QK 7TmHH@+QM/BiBQI

j (G D..... j .

D pCad § Y 6 Yix)
2 e 58 P Vix)
G pCmi P W ax)

iX AM+ JKMR M/ 2im M iQ bi2T kX

h?2 :B##b b KTH2 T M@WBREMWBQM HJ "FQp +? BM r?B+? rBH
7i2° #m M@BM T2 'BQ/-b KTH2 7°QK i?2 DQBMi@TQbi2 ' BQ  /2M
iQ "2 +?2 i?2 bi iBQM v /Bbi'B#miBQM Bb MQi FMQrM- M/ i?2 [m H
T Q/m+2/ Bb MQi :m > Mi22/X >Qr iQ bb2bb #Qi? bT2+ib Q7 BM
*2 Ti2> KXRXO9X

kKXRXKk J2i"QTQHBb@> biBM:b

h?2 J2i"QTQHBb@> biBM:b H:Q Bi?K r b BMBiB HHv T'QTQb2/ #
M/ H i2° /2p2HQT2/ #v > biBM:b URNdyV- M/ Bi + M #2 mb2/ r?2
+QM/BiBQM Hb Bb MQi p BH #H2- BX2X i?26*.b+ M MQi #2 b KTH
‘B##b b KTH2 - i?2 K2i?2Q/ "D HBE 2 id2#2 +iBp2Hv T°QTQb2/ #27
++2Ti2/ Q  "2D2+i2/X h?2 ++2Ti M+2 T Q# #BHBiv +QK#BM2b BM
/IBbi'B#miBQM M/ TQbi2 ' BQ  /2MbBivX h?2 T @NQIQ HiZBlbi2@# m i
T2M/b QM i?2 T 2pBQmbHvV #+BRIBHEPHBM2 PBb MQi iBQM- i?2 H
/2b+ B#2/ BM H:Q Bi?K kX

LQi2i? i1i?2 ++2Ti M+2 T Q# #BHBiv +QMi BMb "~ iBQ Q7 TQbi
+ M+2Hb Qmi i?2 MQ 'K HBbBM; +QMbi Mi- M/ i?mb Bb 2[m H iQ
HBF2HB?QQ/X h?27Q KQ7i?2 ++2Ti M+2T Q# #BHBivBM H;Q B
+? BMOb bi iBQM v /Bbi' B#miBQM Bb i?72 TQbi2 BQ /2MbBiv Q7 I
BM "2 bQ7 ?B;?2 TQbi2'BQ /2MbBiv? pBM; ?B;?2" ++2Ti M+2
GQT2b- kyyeVX
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H:Q Bi?KIRi QTQHBb@> biBM:b H:Q Bi?K

RX AMBiB HBb2 i?2 bi P2=@¢ 7% 22;2)BM/ bR+ 1 X
kX S°QTQb2 M2r T K2i2 ' p Hm?2

q(j ¢ )
jX * H+mH i2 1?2 ++2Ti M+2 T°Q# #BHBiv

( . )
(69 y=min 1 p( jx) a( Y Yj )
’ "p( O Vix)g U Y)
i (4 D; )
o pC ILC jx) o j )
"p( OO Px)yg U

9X adi= rBi? T'Q# #BHBjv)- Qi?2 rBb?P p2f VX
iX AM+ 2KRWMR M/ “2im M iQ bi2T kX

=min

h?2 T°QTQb H /BI{jB#mitBQW-T “iB+mH >~ BKTQ i M+2- b Bi /2i
H:Q Bi?KG6b 2{+B2M+vX A/2 HHv- i?2 T°'QTQb H /Bbi'B#miBQM +
/IBbi'B#miBQM UTQbi2 ' BQ  /Bbi'B#miBQMVX A7 i?Bb Bb MQi i?2
}+B2Mi 2tTHQ  iBQM Q7 i?2 T ° K2i2 bT +2-r?B+? + M H2 / iQ H
BM+'2 b2/ +QKTmi iBQM H +QbiX *QKKQM T QTQb H/Bbi B#miBC(
BM; b2+iBQMbX aBKBH "Hv iQ i?2 :B##b b KTH2 - MQ ;m ~ Mi22b
Q7 TQbi2'BQ /" rb Q  #m M@BM H2M;i?X

AM/2T2M/2Mi T°QTQb H

M BM/2T2M/2Mi T°'QTQb H Bb QM2 i? i /Q2b MQi "2Hv QM i?2 +m
+? BMX h?2 T°QTQb H /2MbBiv g( M ixBVe®i iRR2Mr2M/2M+2 -
M/i?22 ++2Ti M+2 T Q# #BHBiv #2+QK2b

i)
CoEm B W)
i 1. POOLC 50 d0)

pC L( jx) of )

LQi2 i? ii?22bmT2 b+ BTiQ7i?22 T 2pBQmbHRvb #22WMi2/QTH R 7QWT7
#'2pBivX bT2+B H+ b2 Q7 i?2BM/2T2M/2Mi T°QTQb HBb r?2M i
iQ T°"QTQb2 p Hm2bX AM i?Bb + b2-i?2 ++2Ti M+2 " iBQ bBKTHB
HBF2HB?QQ/b-

1. PCOLC 1X) pC)

Cio=mine LS o)
L0
=min 1 LCix)

T'BQ  T°QTQb H /Bbi'B#miBQM Bb 2{+B2Mi B7 i?2 T'BQ" +HQ
P7i2M- i?Bb Bb MQi i?2 + b2- M/ i?2 H;Q Bi?K H2 /b iQ HQr ++
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bHQr 2tTHQ  iBQM Q7 i?2 T > K2i2  bT +2X

avkKK2i "B+ T"QTQb H
T QTQb HBb +QMbB/2 q/jbyKKRijB¥@7 HH2 X g?2M i?Bb Bb

i'm2-i?2 ++2Ti M+2 T'Q# #BHBiv bBKTHB}2b iQ "~ iBQ Q7 i?2 bi
bm+?
: p( jx)
; =min 1; :
Ci) p( jx)
. pC )L jx)

=min 1; .
p( L( jx)
avKK2i'B+ T°QTQb Hb "2 +QKKQM r?2M +QMbi' m+iBM; J*J* b+?
KQM Q7 r?B+? Bbi?2 > M/QKr HF T'QTQb HX

_ M/QKr HF T'QTQb H

bT2+B H + b2 Q7 i?2 bvKK2i'B+ /Bbi'B#miBQM Bb *~ M/QK r HF-
M/ B/2MiB+ HHv /Bbi'B#mi2/ > M/QK MQBDb2 iQ i?2 T'2pBQmbHyv
h? i Bb-

= 0 Dy, UkXRV

(222 "2BM/2T2M/2Mi M/ B/2MiB+ HHv /Bbi'B#mi2/ > M/QKp "B #
Bb MQ 'K HHv /Bbi"B#mi2/ MJ €2@iBX2NMOB®M H x2 Q p2+iQ VX h
KmHiBp "B i2 2ti2MbBQM Q7 i?2 MQ 'K H > M/QK r HF 2t KTH2 BM a

"i L)
7Q jHH2M i?2 T QTQb2/BbHmMeMQ7 QK

jan o,

Ai 2K BMb iQ +?QQb2 +Qp 'B M+2 K i'Bt- i?2 +?QB+2 Q7 r?B
2{+B2M+Vv Q7 i?2 BM72 2M+2 b+?22K2X aBKBH "Hv iQ #27Q°2- [
i2°bT +2 Bb T°272°"2/X hQ +?B2p2i?Bb- +Qp 'B M+2 K i'Bt Bb |
+Q "2H iBQMb iQ i?2 TQbi2'BQ  /Bbi'B#miBQM M/ K ;BM H p 'B
MQ iQQ bK HHX aK HH K “:BM Hp "B M+2b H2 /iQ bHQr 2tTHQ i
rBi? K MV T QTQb2/p Hm2b #2BM; ++2Ti2/X G “:2K “;BM Hp "B N\
T°QTQb2/ p Hm2b #2BM; ++2Ti2/ M/ bHQr 2tTHQ  iBQMX

AMT > +iB+2- _Q#2ib M/ _Qb2Mi? HUKYYyRV T QTQb2/i? ii?2 +
J2T2M/ QM i?2 TQbi2 ' BQ  +Qp "B M+2 M/i?2 MmK#2 Q7T * K2i2't
BM; i? i

Wy 238
0 U= 0

>2 8 [ jx) /12MQi2b b KTH2 p "B M+2i F2M 7°QK M BMBiB H mM
iBH mMb Q7 BM72 2M+2 rQmH/ // //IBiBQM H +QKTmi iBQM H +

® {jx): Uk XKV
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>Qr2p2°-7Q  +QKTH2t KQ/2Hb rBi? +QKTH2t TQbi2 ' BQ  /Bbi B#m
2{+B2Mi b KTHBM; H:Q 'Bi?K rQmH/ ;2M2> HHv Qmir2B:? i?2 //B
"M/QKr HF T°QTQb H K2+? MBbK Bb BKTH2K2Mi2/ BM *? Ti2  8X

KXRXj J2i ' QTQHBb@rBi?BM@ :B##b

>SVv# B/ J*J* b+?2K2b "2 + T #H2 Q7 BKTH2K2MiBM; J2i QTQHBDb
bm#b2i Q7 T ~ K2i2 ' br?Qb26*.b "2 MQii +i #H2 UbQHp #H2V r?
rBb2 :B##b mT/ i2b 7Q i?Qb2i? i 2X

h?2 J2i'QTQHBb@rBi?BM@:B##b H;Q Bi?K Bb +QK#BM iBQM
iQ BM72 2M+2- T 'QTQb H /Bbi'B#miBQM 7Q  i?2 J2i'QTQHBb@>
h?2 +? BM Bb BMBiB HBb2/ #27Q°2 M2r p Hm2b "2/  rM 7Q" i?2
6*.bX h?2 J2i'QTQHBb@> biBM;b mT/ i2 7QHHQrb H:Q Bi?K kc
M ++2Ti M+2 T Q# #BHBiv Bb + H+mH i2/- M/ i?2 +? BM Bb mT
TQb H/Bbi'B#miBQM Bb QMHvV "2[mB 2/ 7Q T *~ K2i2 b r?Qb2 6*.t
LQi2 i? ii?2 mT/ i2b + M Q++m BM Mv Q /2 - M/ i?2 J2i"QTQHB
#2 b2T ° i2/ BMiQ b2p2° H /BbiBM+i mT/ i2b- 2 +? rBi? Bib QrM T
++2Ti M+2 T Q# #BHBivX am+? b+?2K2b "2 #2M2}+B H b ?B:;? /B
"2 Q7i2MKQ 2 /B{+mHiiQ 2tTHQ 2-rBi? BM+"2 b2/ /B{+mHivBM}
/IBbi'B#miBQMbX a22 : K2'K M M/ GQT2b UkyyeV 7Q° /2i BH2/ /]

KXRX9 *QMp2 ;2M+2 M/ miQ+Q "2H iBQM
*QMp2 ;2M+2

PM+2 bmBi #H2 BM72 2M+2 b+?2K2 Bb +QMbi m+i2/- F2v [m2bi
? bi?2 +? BM "2 +?22/i?2 i ;2i /Bbi B#miBQM\ .2bTBi2 i?2 ;m -~ M
bi?2 MmK#2 > Q7 Bi2" iBQMb TT'Q +?2b BM}MBiv-i?2 +? BM rBH
/IBbi'B#miBQM- T"QpB/BM; Bi 2tBbib- Bi Bb MQi T® +iB+ H- Q" 2p
b+?2K27Q° MBM}MBi2 MmK#2° Q7 Bi2' iBQMb U_Q#2'ib _Qb2M|
iB+ H TTHB+ iBQMb Q7 ?Qr iQ Mbr2 i?2 [m2biBQM Kmbi #2 +Q
bmBi #H2 Mbr2 " K v ? p2 /" K iB+ +QMb2[m2M+2b QM i?2 "2bmHik
i2°BQ /Bbi B#miBQMb-T 2/B+iBQMb M/ Mv +QM+HmMbBQMb /" rl

M BMBIiB H+QMp2 ;2M+2 +?22+F Bb mbm HHv /QM2 #v 2v2X +Q

7 QK bi2 /v/Bbi B#miBQMX *QMp2 b2Hv- +? BMi? i/Q2b MQi K
b?Qrb bB;Mb Q7 MQM@+QMp2 ;2M+2 M/ K v biBHH #2 BM Bib #m
i?72 +? BM Bb KQpBM; +2Mi 2/ mTQM bQK2 bi2 /v bi i2 b?QmH/ #:
iBK2 b2'B2b HBM2 THQiI Q7 i?2 +? BMOob p Hm2 i 2 +? Bi2 iBQ
KQ'2 +QMpBM+BM;- Bb i?2 BMbT2+iBQM Q7 KmHiIiBTH2 +? BMb- B
+? BMb b?QmH/ "2 +? i?2 b K2 bi iBQM v /Bbi' B#miBQM- M/ Qp
2 bvK2i?Q/iQ ?B;?HB;?ir?2M i?Bb Bb Q" Bb MQii?2 + b2X g?2M i
i?2Bb +QmH/ BM/B+ i2 H +F Q7 +QMp2 :2M+2X JmHiIBTH2 +? BMb
i?72 TQbi2"BQ /" rb + M #2 +QK#BM2/- T'QpB/2/ +?2+Fb ? p2 #22
7°QKi?2b K2 /Bbi B#miBQM- 2bb2MiB HHv T " HH2HBbBM; BM72
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a2p2  H7Q K H+QMp2 ;2M+2 /B ;MQbiB+b ? p2 #22M T QTQb2/
i? 11?2 p2° ;2b Q7 b2[m2MiB H 2 HBb iBQMb 7' QK i?2J "FQp +7? I
Q7 "2 HBb iBQMb 7 QK i?2 #2;BMMBM; Q7 i?2 +? BM U 7i2 #m M
"2+2Mi "2 HBb iBQMbX :2r2F2 b?Qr2/i? i b i?2 MmK#2 Q7 "2 HE
MQ K HBb2//Bz2 2M+2 #2ir22M i?2 irQ p2 ;2bi2M/biQ bi M/ °/
h?2°27Q 2-H ;2 bi M/ "/Bb2//Bz2 2M+2b b?Qr bB;Mb Q7 MQM @ +
K2i?Q/ Bb bi iBbiB+ r?B+? +QKT "2bi?2rBi?BM M/ #2ir22M +? B
+? BMbX h?2 Bi-iBbMBbB-iQ RXy b i?2 MmK#2' Q7 Bi2' iBQMb BM-
T QTQb2/ #v :2HK M M/ _m#BM URNNkVX J Mv Qi?2 +QMp2 ;2MH-
bm;;2bi2/- 2Qr2p2 - i?2vrBHH MQi #2 /IBb+mbb2/ BM /2i BH ?2 2- ¢t
7Q° 2pB2rX

miQ+Q "2H iBQM

miQ+Q "2H iBQM "272°biQi?2+Q "2H iBQM #2ir22M "2 HBb iBQM
BM: H ;:b-i?2 MmK#2 Q7 Bi2  iBQMb #2ir22M irQ "2 HBb iBQMb- N
i?2 TQbi2 ' BQ Q7 BMi2 2biX A/2 HHv- HH TQDbi2 BQ /" rb rQmH/
:2M2° HHvV MQi TQbbB#H2X h?2 miQ+Q "2H iBOM + M@? 2/m+2
"2 HBb iBQM 7 QK i?2 +? BM- M/ /2H2iBM;i?2 “2bi- 272 °2/iQ b i
MQ 2bi?2 BM7Q K iBQM i? i +QmH/ #2 ;: BM2/ 7" QK i?2 /2H2i2/ 2 }
BbiQ BM+'2 b2 i?2 MmK#2" Q7 Bi2 iBQMb iQ ; BM #2ii2° mM/2°
/Bbi"B#miBQM M/ 2/m+2 i?2 mM+2'i BMiv BM TQbi2 'BQ" bi iBbiE
h?BMMBM; i?2 QmiTmi + M #2 "2b2°p2/ 7Q  r?2M M 2ti'2K2Hv H °
"2 M22/2/ M/i?2 bbQ+B i2/biQ ;2 +Qbib #2+QK2iQQ ?B;?X

h?2 KOmMi Q7 miQ+Q "2H iBQM + M Q#b2 p2/ BM7Q K HHvV #v
iBOQM i > M;2Q7H :bX JQ27Q K HHv-i?2 2z2+iBp2 b KTH2 bBx
USHmMKK2  2i HX- kyyeVX h?Bb Bb i?2 MmK#2> Q7 BM/2T2M/2Mi °
b K2 2biBK iBQM TQr2> bi?2 +Q "2H i2/ 2 HBb iBQMb 7 QK i?2 J
+Q "2H iBQM Bb HQr- 1aa M/ i?2 MmK#2 Q7 "2 HBb iBQMb rBHH ;
miQ+Q "2H iBQM Bb ?B;? i?2 laa + M #2 /> biB+ HHv bK HH2 X
/B+ iBQM Q7 i?2 ++m  +v Q7 KQK2Mib + H+mH i2/ 7°QK i?2 TQbi
KmHiB@p "B i2 1aa + H+mH iBQMb 2tBbi M/ #Qi? + M mb2/iQ;2i?:

kXk ai iBbiB+ HbQ7ir "2

*QMbi'm+iBM; M TT QT B i2 BM72 2M+2 + M #2 +QKTHB+ i2/- M
TQb H /Bbi'B#miBQMb K v #2 /B{+mHi 7Q" ?B:?@/BK2MbBQM H T
2m /H2- bQ7ir "2 2tBbibi? i + M BKTH2K2Mi " v2bB M BM72 2M+:
B+ HHvX h?2 irQ K BM TB2+2b Q7 bQ7ir "2 "2 ah L U* "T2Mi2  2i
USHmMKK2 - kyyjVX "Qi? 2 p BH #H2 rBi?BM _ M/ Svi?QM- b r:
TH +2b- M/ i?2v #Qi? ? p2 /p Mi ;2b M/ /Bb /p Mi ;2bX h?2 H ;2]
#Qi? Bb i?2 BMBiB H iBK2 bT2Mi M22/BM; iQ H2 "M ?Qr iQ r Bi2

T Q# #BHBDbiIB+ T°Q;  KKBM; H M;m ;2bX

ah L- p BH #H2 BVh;? iBR® T +F ;2Uai M.2p2HQTK2Mi h2 K- kyk
TH2K2Mib MQi?2" " v2bB M BM72'2M+2 H;Q ' Bi?K + HH2/ > KBHi(
r?B+? :2M2° HHv Qz2'b #2ii2° 2tTHQ  iBQM Q7 i?2 T > K2i2 bT +

]9



kyROVX ah L [mB+FHvV }M/bi?2K BM 2 bQ7i?2i ;2ibmTTQ i- N
TH2b ;2M2  i2/ "2 HKQbi mM+Q "2H i2/X >Qr2p2 -/m2iQi?2bT2-
+ i2:Q°B+ Hp "B #H2b + MMQi /B 2+iHv #2 T i Q7 i?2 KQ/2HX
BM;i?2 QM2 mb2/BM *? Ti2  9-i?BbBbMQi MBbbm2 M/ &rQ F ¢

C :aUSHmMKK2 - kyyjV Bb i BHn#HIDB,® T +F ;2 USHmMKK2  2i H
kyk9VX C :a Bb MQi b 2{+B2Mi b ah L BMBib 2tTHQ  iBQM Q7 i~
Bib TQbi2 " BQ bQ7i2MT Q/m+2 KQ 2 +Q "2H i2/ b KTH2bX >Qr2p.
HHQrb + i2;Q B+ Hp "B #H2bX

"Qi? ah L M/ C :a "2HBF2HV 7 bi2 i? M? "/@+Q/2/ BM72 2M+?2
QTiIBKBb2/ * +Q/2X >Qr2p2 - Bi Bb MQi Hr vb TQbbB#H2iQ mb2 a
BM *? Ti2 8- M2+2bbBi iBM: ? "/@+Q/BM; M BM72 2M+2 b+?22K2.

kXj " v2bB M ?vTQi?2bBb i2biBM;

h?2 i@i2bi Bb QM2 Q7 i?2 KQbi +QKKQM i2bib mb2/ BM bi iBbiB+
Q7 irQ MQ K HHv /Bbi'B#mi2// i b2ib #v + H+mH iBM; i2bi bi iB
i72 i@/Bbi"B#miBQMX 0 "B iBQMb Q7 i?2 i2bi 2tBbi- BM+HmM/BM;
#2ir22M :°QmTb-T B 2/ M/ mMT B 2/- M/ MQM@MQ K HBivBMi?
TQi?2bBb i2biBM; Bb # B2~v /Bb+mbb2/- :BpBM; MBM/B+ iBQM Q
#2 +QM/m+i2/ rBi?BM " v2bB M +QMi2tiX 1ti2MbBQMb iQ Qi?2"
>Qr2p2°-i?2 7QHHQrBM: 2t KTH2 BHHmMbi" i2b i?2 K BM +QM+2T]

G2fiX ;X g #2 irQ BM/2T2M/2Mi M/ MQ K HHv /Bbi B#mi2/ / i b2i
M/,X bbmK2i?2p B M+2 Q7 i?2irQ ;"QmTb Bb FMQrM M/ 2[m |
MQi#2i?2+ b2X AM " v2bB M +QMi2ti- i ?@ TR bi 2MBQ,X Bbi B#miE
2 BM72°2/-BMi?2 mbm HK MM2" #v +QMbi m+iBM; T BQ /Bbi
i72 /i HBF2HB?QQ/X G2i i?2 /Bz2 2M+2 Q7 i?2 :°QmT K2 Mb /2

=, X h?2TQbi2 " BQ  /BbipBH#IMPIBRM fX :X,g- Bb Q7 BMi2 2bi
22°2 M/ + M #2 7QmM/ 2Bi?2° M HvViB+ HHv Q #v J*J*- #v 2Bi?2"
BM i?2 ;°QmT K2 Mb + M #2 BMbT@E+iR/)Xv 60 HMbBWH2- iQ Mbr2’
i72 [M2biBQMc Ab i?2 K2 M Q7 :"QmTRH ;2 i2 M;"QmT k\ " v2
+ H+mH i2i?22 TQDbi2 BQ 1B QK #-BRBH?Bb 2[mBp( H2MjXPXS"

AR jX) Bb 7QmM/ pB J*J*-i?22 T°Q# #BHBiv Bb TT QtBK i2/

S{ > 0X) 1P > Oy UkXjV

NERRE
r?2 .3« Bbi?2 MmMK#2 Q7 TQbi2 ' BQ " 2vHBDb iBQNDIi M2 HB@

b iBQMb 7°QK i?2 TQbi2 "BQMX i?7@Q) BM/B+HbOR BMW2ROM2bbB QM
M/ yXy Qi?2 rBb2X Hi?Qm:? " v2bB M bi iBbiB+BBVMBMHVIMQi
QM2 K vb vi? iB7i?22 T Q# #BHBiv Bb HQ bnt2hib\e3BBIHY My 2-i P 2 "
bm;:;2bii? ii?72 K2 M Q7 ;"QmTRBbH ;2 i?2 Mi?2K2 M Q7 ;°QmT

Pi?2° [m2biBQMb “2; /BM; i?2 irQ :"QmT K2 Mb + M #2 T°QTQl
7QKmH i2/ BM bBKBH K MM2' #v BMbT2+iBQM Q7 i?2 TT QT

j8



6Q° “2pB2r M//Bb+mbbBQM Q7 ?2Qr " v2bB M bi iBbiB+ Hi2bib "z
T "BbQM iQ 7°2[m2MiBbi K2i?Q/b- b22 E'mb+?F2 M/ GB//2HH Uky]

M BKTQ i Mi bT2+i Q7 ?2vTQi?2bBb i2biBM; BM 7°2[m2MiBbi bi
BMi2'p HX AMi?2" v2bB M +QMi2ti- M M HQ;m2 Q7 i?2 +QM}/2MH+
?B;? /12MbBiv BMi2'p H U>.AVX h?2B" mb2b "2 p2'v bBKBH " iQ i7?
i?72B 7 i?72Q° vBb# b2/ QM i?2 T ~ K2i2 #2HB27b " i?2 i? M bvKTiQ
+2Mi° HHBKBIii?2Q 2KX

kXjXR >B:? /2MbBiv BMi2 p Hb

6Q° mMMBp "B i2  M/QKOP(L B)AHS:A /2}M2b “2:BQM Q7 i?2 bmTTQ
100(1 YW Q7 i?2 /Bbi'B#miBQM M/ i?2 T Q# #BHBiv /2MbBiv i HH
?B;?2 i? M7Q° MvTQBMi QmibB/2X h?2 H ii2° +QM/BiBQM 2Mbm
bbmKBM: i? i i?2 /2MbBivBb MQi~i i MvTQBMirBi?BM i?2 BMi2

6Q° 2t KTH2- +QMbB/2" i?2 /IBbi'B#miBQM BM 6B;m 2 kXRX h?2
6B;m 2 kXRU V ? bi?2b K2>A b M2[mB@i BH2/ +QM}/2M+2 BN
#miBQM Bb bF2r2/ Q  #BKQ/ H-bm+? b 6B;m 2b kXRU#V M/ kXRU
2[mB@i BH2/ +QM}/2M+2 BMi2 ' p H7Q  bF2r2//Bbi ' B#miBQM Bb
h?2 >.A Q7 i?2 #BKQ/ H /Bbi'B#miBQM BM 6B;m 2 kXRU+V +QMi E
MQi +QMi BM i?2 K2 M- x2 QX 6Q" #BKQ/ H M/ bi'QM;Hv bF2r2/ /
+QM}/2M+2 BMi2 ' p HU*AV /Q2b MQi K F2 b2Mb2- M/ >.Ab 2T 27
/IBbi'B#miBQMb-i?2°2 Bb HBiiH2 /IBz2 ' 2M+2X

h?2"Qm;?2Qmii?Bbi?2bBb->.Ab "2mb2/iQ bb2bbr?2i?2> ~ M/Q
iB HHv /Bz2 2Mi 7" QK T 'iB+mH "p Hm2- mbm HHv x2 QX aBKBH
Q7 "~ M/QKp 'B #H2 > . A-Bi+ M#2 +QM+HmM/2/i? i Bi Bb bm#bi Mi

je



6B;m 2 BEBR? /2MbBiv BMi2 ' p Hb +QKT '2/iQ 2[mB@i BH2/ % QBI}7@M+2 B
/[2MbBiv BMi2'p Hb 7Q° U V mMBKQ/ H- U#V bF2r2/- M/ U+V #BKQ/ H /B
i?72 b? /2/ #Hm2 "2 #2HQr i?2 /2MbBiv +m p2X 1[mBp H2Mi 2[mB@i B}
b?QrM #v "2/ # b KN@MtBilPR

kX9 JBtim 2 KQ/2Hb

AM i?Bb +? Ti2 - DbT2+B HivT2 Q7 bi iBbiB+ HKQ/2H Bb BMi Q/r
im 2 KQ/2HX JBtim 2 KQ/2Hb "2 /Bp2'b2 b2i Q7 bi iBbiB+ H K¢
2M/H2bb MmK#2> Q7 7Q KbX >2'2-i?2 /Bb+mbbBQM Bb 7Q+mb2
i?2b2 2 mb2/ rBi?BM i?Bb i?2bBbX h?2 KQbi +QKKQM 7Q K Q7 i-
iQ #2 i?2 : mbbB M KBtim 2 KQ/2H U:JJV U _2vVMQH/b- kyyNV- r?B
Q7 TTHB+ iBQMb- BM+HmM/BM; +Hmbi2 ' BM;- M mMbmT2 pBb2/ +]
"2 i- kyR3V M/ i /BiBQM H KQ/2HHBM; U*Qbi 2i HX- kyRkVX JE
*2 Ti2 bj M/ 9X "27Q 2 /Bb+mbbBM; KBtim 2 KQ/2Hb-KBtim 2 /Bb
Hi?Qm;? MQi 2tTHB+BiHv /Bb+mbb2/ 22 2-i?22+? Ti2  +QMiBMm?2
Q/bX .Bb+mbbBQMb Q7 H i2Mi p "B #H2b- +H bbB}+ iBQM M/ H #
i?2" v2bB M T ° /B;KX



kX9XR JBtim 2 /Bbi B#miBQMbD

KBtim 2 /Bbi B#miBQM Bb /2}M2/ b i?2 r2B;?i2/ bmK Q7 KmHIiB’
TmM+iBOQMEXI AR fu(x) #2 T Q# #BHBiv /2MbBiw7mM:+jBQMb- M/
b2i Q7 r2B;?ib- wm+P7AQ i HM/ ,wi=1X h?2M i?2 KBtim 2 /Bbi B#mi
f(x)- Bb /2}M2/ b
X«
f(x)= wifi(x): UkX9V
i=1
LQi2i? iB7i?2 +QKTQM2Mi/2MbBiB2b "2r2HH /2}M2/-i?2M i?2 K
iQR- M/ HHp Hm2b "2 MQM@M2; iBp2- b 2[mB 2/ 7Q S.6Xh
f1(X);fo(X);iifk(X)- b?2QmH/ HH #2 TT QT B i2HvVv /Bb+°2i2 Q" +QMiBN
b K2 /BK2MbBQM 7Q " i?2 " M/QK p "B #H2X >Qr2p2 - Bi Bb MQi 2]
b K2/2MbBivrBi? /Bz2 2Mi T ~ K2i2 b- M/ KBtim 2b+ M +QK#BM2 .
ivT2bX

KBtim 2 /Bbi'B#miBQM + M #2 mb27mH r?2M /2 HBM; rBi? KmF
i? i Bb MQi 2T 2b2Mi iBp2 Q7 bi M/ / /Bbi'B#miBQMX AM " v2bB
i"B#miBQMb T QpB/2 ;"2 i2° ~2tB#BHBivBM i?2 +?QB+2 Q7 T'BQ"

LQ K HKBtim 2 /Bbi' B#miBQM 2t KTH2

hQ BHHmMbi  i2 i?2 ~2tB#BHBiv Q7 KBtim 2 /Bbi'B#miBQMb- +QMb
KBtim 2 /Bbi B#MiBQMXMI/DIK p "B #H2 /2b+ B#2/ #v i?2 KBtim 2 /F
M/i: i M/; #2 i?2 +QKTQM2Mi r2B;?i- K2 M M/ bi M/i@i2pB iBQ
+QKTQM2MiX h?2 /Bbi'B#miBQM + M #2 r' Bii2M b

X 1L 22+ oL g 22+ sl g g UkXx8V

6B;m 2 kXk b?Qrb i?2 S.6rBi? ~ M;2 Q7T  K2i2 p Hm2bc Bi Bk
rB/2 p B2ivQ7/2MbBiB2b "2 TQbbB#H2 7 QK Dmbii?2 +QK#BM |

kX9Xk JBtim 2 KQ/2HHBM;

KBtim 2 KQ/2H +QK#BM2b TT QT B i2Hv r2B;?i2/ +QKTQM2Mi K
KQ/2H- "2T 2b2MiBM; i?2 M im> H 2ti2MbBQM Q7 KBtim 2 /Bbi ' B#
7Q K2/ #vi?2 TT QT B i2Hv r2B;?i2/ bmK Q7 KmHiBTH2 KQ/2Hb-
i " B#miBQMX h?2 r2B;?ib bbQ+B i2/ rBi? 2 +? +QKTQM2Mi + M #2
i?72 T°QTQiBQM Q7 i?2 TQTmH iBQM #2HQM;BM; iQ i?2 +QKTQM:
M2r Q#b2 p iIBQM #2HQM;b iQ i? i +QKTQM2MiX

JBtim 2b+ M#2 #2M2}+B Hr?2M/ i b?Qrbbm#@TQTmH iBQMb-
2t?B#Bi BMi2 @;°QmT p ‘B iBQMX K DQ  #2M2}i Q7 i?Bb KQ/2H i
MQi M22/2/X AM 7 +i- T?vbB+ HBMi2 T 2i iBQM Q7 i?2 :°QmThb ¢
}+ iBQM Q7 6HBF26 :"QmTb + M H2 /iQ 7m i?2  BMp2biB: iBQMX
+ M #2 mb2/iQ +H bbB7v/ i b2ib BMiQ bm#TQTmH iBQMb- Q7i2M
HBF2 Qi?2 +HmMbi2 " BM: H:Q Bi?Kb- i?2 MmMK#2> Q7 bm#@TQTmF
KQ/2HHBM: #2:BMbX >Qr2p2 - i?Bb /Q2b MQi biQT i?2 }iiBM; Q7 Kr

j3



6B:m 2 bXKB2iv Q7 i? 22@+QKTQM2Mi MQ K H KBtdm12+BbQ B #Hi2BI) M
QMHvV bBM;H2 T ® K2i2 X h?2iQT 'QrQ7 /Bbi'B#miBQMb Hi2 ' bi?2T Q"
/IBbi'B#mMiBQM-/2+ 2 bBM; 7°QK H27iiQ "B;?i M/ bTHBIiiBM;i?2 T'QTQ"
+QKTQM2MibX h?2 KB//H2 "Qr Hi2 bi?2p "B M+2 Q7 i?2 #Hm2 +QKTQNMN
"B;?i r?BH2 F22TBM; HH Qi?2 T " K2i2'bi?2 b K2X h?2 #QiiQK "Qr QM
i?2 #HmM2 +QKTQM2Mi M/ HH Qi?2 T ~ K2i2'b "2 F2Tii?2 b K2X

MmK#2 b Q7 +QKTQM2Mib M/ i?2 +QKT "BbQM Q7 KQ/2H }iX

G2fix;yg /2MQi2 /i b2B®T2T2M/2Mi Q#b2°p iBQMb QMXtTH M it
M/ "2bTQMb2 - BM#R X?2=i( X1 X2, %) My = (y vt yn) M- M/
bmTTQb2i? iBiBb #2HB2p2/i? ii?2/ i bTHBIi M im> HHv BMiQ irC
KQ/2HHRAWY:X) M/ i?22 b2+CQMyj #%)- rBi? "2bT2+iBp2 r2B:?ib M/ K¢
T K2i®itw,, 1 M/,X h?2 KBtim  2fKyD{24b) - Bb /2}M2/

f(yl 15 2:X) = wafa(y] 1;%) + Waf o(yj 25 X): UkXeV
JQ'2 :2M2  HBYQKTQM2Mi KBtim' 2 KQ/2H Bb r'Bii2M b
X
Foi )= wfi(yi j;x); UkXdV

j=1

IN



r?22°2=(1q 2;:::;3)- 1?22 b2i Q7 +QKTQM2Mi T °~ K2i2'bX h?2 ;2M2°
7TmMM+iBQM-7Q  Q#BB p iBQMb

v (x )

L( jx;y)= wi i (vij jixi) - UkX3V

i=1 j=1

"v 2tT M/BM: i?2 HBF2HB?QQ/-Bi+ M #2 b22M i? i i?Bb #2+QK2b B
+QKTQM2Mib Q /i 2 [/2/X AMT "iB+mHt @/22222BFQHBNM QRB Bb
i?72 +QKTQM2Mi r2B;?ibX

kX9Xj] G i2Mi bi i2b

*H bbB}+ iBQM #v KBtim 2 KQ/2H Bbi?2i bFQ7 H2 "MBM; i?2 mMQ3
B/2MiB7v 2 +? Q#b2 p iBQM b #2HQM;BM; iQ KQ/2H +QKTQM2Mi
i2Mi bi i2b "2- b bm+?-+ i2;Q0°B+ Hp 'B #H2b-f1;,EBMIgp Hm2b B
r?2°2Bb i?2 MmK#2° Q7 +QKTQM2MibX

amTTQb2 i?2 :°QmT HHQ+ iBQM Bb FMQrM- BX2X i?2 /i Bb }
HBF2HB?QQ/ 7mM+iBQM #2+QK2b

Y
L(jx;y;w;2Z)= wz, 2. (Vi] z:Xi): UKXNYV

i=1

aBKTHB7vBM; i?2 KQ/2H /2M@B2y 2KTD@RM WV QKB HBMi?2 HBF2HB"
/> biB+ HHv /2+ 2 bBM; Bib +QKTmi iBQM H+QKTH2tBivX 1p Hm il
Bb+ BiB+ HIiQK MvT  K2i2 " BM72 2M+2 b+?2K2b BM #Qi? 7 2[mz
bbm+?- BM+HmMm/BM; i?2 H i2Mi p "B #H2b +QmH/ "2/m+2 i?2 +QK"
rBi? BM72°2M+2 M/ 7 +BHBi i2/ i +H bbB}+ iBQMBM i?2 T Q+2bl

kX9X9 *H bbB}+ iBQM M/ H i2Mi bi i2 BM72 2M+2

*QM/BiBQMBM:; i?2 HBF2HB?QQ/ 7mM+iBQM QM H i2Mi bi i2b + M"
H i2Mi bi i2b 2 MQi M2+2bb "BHv FMQrMc r?2M i?Bb Bb i?2 + b2-
BM72 "2/X AM " v2bB M K2i?Q/QHQ:v- HH mMFMQrM [m MiBiB2b
M2 - M/ bQr2 BKiQ}}M/i?2 TQbi2 BQ  /Bbi'B#miBQM Q7 i?2 H i2

G2Z #2 i?2 H i2Mi bi ii2@Q7 Q¥b2 p iBQM- r?B+? Bb /Bbi B#mi2/
i?72 +QKTQM2Mi MB:QIB

S{Zi=jjw)=w: UkXRyV
AM722M+2 7Q" i?2 H i2Mi bi i2b + M T°Q: 2bb #v +QMbB/2 BN\
Q7 +QM/BiBQM H T ' Q# #BHBiv BKTHB2b i? i i?2 6*. Bb T QTQ il
p(y;Z; ;w)X h?2 T'Q# #BHBiv + M #2 + H+mH i2/ mTiQ T ' QTQ iBQM

9y



iBOM MQi /2T 2K /2 Wi 2V 2KQp2/

SZi =jjy;x; sw)/ p(y;Z; ;w);
ply;Zj ;w)p( ;w);
plyiZ; ;w)p(Zj ;w);

Y . . UKXRRV
p(yi;iZi; )p(Zijw);

=1
p(yi;iZi; ) p(Zijw);
Iowity (yij )

~~

h?2 DQBMi /[@NDjBiw)- Bb bTHBiI BMiQ i?2 Q#b2 pplyjZi ;WBF2HB?Q
M/ i?2 H i2Mi bi i2p(ZMBBivM/ bBKTHB}2/X h?2 T Q# i#BiPBiv i?
Q#b2 p iBQM Bb +H bbB}2/ p@LHOQKBEMPEMi b 7QmM/ iQ #2 T
iQ i?72 r2B;?i2/ /I2MbB@iRFQXKT QM2Mi- 2pXHn77i2) +i H+mH iBM; i?
MQ K HBbBM; +QMbi Mi- i?2 TQbi2 ' BQ T Q# #BHBiv + M #2 r Bii

S1Z = jjyix; w)= pliOl) UKXRKV
1 Wif i (Vij )
h?Bb +H bbB}+ iBQM M im" HHv "Bb2b 7 QK i?2 " v2bB M KBtim":
i22 " v2b +H bbB}2 X AM72°2M+2 7Q" Qi?2  KQ/2H T * K2i2 b + M
i2 BM72 2M+2 b+?2K2- bm+? b :B##b Q J2i QTQHBb rBi?BM :B;
bi i2bX 2 +? Bi2' iBQM Q7 i?2 BM72 2M+2 b+?22K2- i?2 H i2Mi
"2i?2M " M/QKHv bbB:M2/ mbBM; i?2 #Qp2 SJ6X

kX9X8 G #2H brBi+?BM;

G #2H brBi+?BM: Bb M Bbbm2 b22M /m BM: i?2 BM72 2M+2 Q7 KB
bB/2  i?2 irQ@+QKTQM2Mi KBtim 2 KQ/2H-

fQyi o 203X )= Fayi ux)+(@  )fay] 2:%);

r?2°F MF, 2i?2 b K2 KQ/2H 7 KBHv- BX2X #Qi? MQ'K H /Bbi B
H2K “Bb2b /m2 iQ i?2 2t+? M;2 #BHBiv Q7 T ~ K@j2 b-;%x3 i Bb- i?
Bb BM/BbiBM;mBbP .#H2 7K h?2 “2bmHi Q7 i?Bb 2t+? M;2 #BH
i?72J "FQp +? BMb i “;2iBMpi7i2)T@p(2yB® M DmKT #2ir22M i?2 irQ
bi i2b UC b> 2i HX-kyy8VX h?Bb+ MH2 /iQ2 'Q'br?2M BMbT2
i?72 /IBbi'B#miBQMb M/ 2 Qb r?2M BMbT2+iBM; T '2/B+iBQMb /°
brBi+?BM; ? b Q++m "2/- Bi Bb Q7i2M 2pB/2Mi 7°QK BMbT2+iBM;
/B ;MQbiB+bX miQ+Q "2H iBOQM rQmH/ TT2 " iQ #2 2ti ' 2K2Hv ?B;
H “;2rBi?BM@+? BMp ‘B iBQWMXH2 /BM; iQ ?B;?

h?2Q 2iB+ HHv- Bi Bb TQbbB#H2 iQ T 2p2Mi H #2H brBi+?BM;
T'BQ #2HB27bc ?2Qr2p2 - i?Bb Bb MQi:m > Mi22/iQrQ F- M/ bm+
"2T 2b2Mi i?2 i'm2 #2HB27bX KQ'2 T +iB+ H TT'Q +? BbiQ B
T K2i2;bM/,X 1M7Q <BM[Bi?BM i?2 BM72 2M+2 b+?22K2 + M T 2|
+? BMb 7°QK DmMKTBM: #2ir22M i?2 TQbi2 'BQ  /Bbi'B#miBQMbX
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BKTQb2 bQK2 "2bi"B+iBQMb QM TQbi2 ' BQ" M HvbBbX amTTQb2 r
i? i;> X AMi?2" v2bB M T " /B:K-i?2 T Q# #BHBiv Bb TT QtBK
iBQM Q7 TQbi2 BQ /" b bm+B BMi*? Ti2  kXjX h?Bb K2i?Q/ rBHF
i?2 +QMbi> BMi Bb 2M7Q +2/X //BiBQM HHv- BKTQbBM: i?Bb +QN
r?2M i?2 MmK#2° Q7 mMMFMQrM T ° K2i2 b Bb ?B;?X

MQi?2 TT'Q +? BbiQ BMBiB HBb2i?2J "FQp +? BM i 2 HBD]
i?72 TQbi2 ' BQ  KQ/2bX h?Bb /Q2b MQi:m > Mi22i? ii?2 +? BMb rB]
KQ/2b- M/ b2H2+iBM; TT QT B i2 BMBiB Hp Hm2b K v T°Qp2 +? |

kX8 >B2 "+?B+ HKQ/2HHBM;

AMi?Bb +? Ti2 - MQi?2 ivT2Q7KQ/2HBbBMi"Q/m+2/-QM2i? i Bkt
K2i?Q/b-i?2 ?B2° "+?B+ HKQ/2H U:2HK M >BHH- kyyeVX >B2" °
bi?2v HHQr bBKTH2 KQ/2Hb iQ #2 +QK#BM2/iQ 7Q 'K +QKTH?2t
“+?2B+ H KQ/2Hb "2 +QMbi'm+i2/ b 7Q K Q7 KBtim 2 KQ/2H- M/
/IBb+mbbBQM #QmiH i2Mip "B #H2b M/ +H bbB}+ iBQM Bb HbQ

h?2 #BHBiv Q7 ?B2" "+?B+ H KQ/2Hb iQ "2~2+i +QKTH2t bvbi2l
TTHB2/iQ p "B2ivQ7 KQ/2HHBM: bBim iBQMbX >2v/ "B 2i HX Uk
KQ/2H-r?B+?2 + M 2~2+ii?2 2tT2 BK2Mi H/2bB:M-iQ KQ/2H v2 Di
M/ i?2B" ;2M2iB+ BMi2  +iBQMbX h?2B  KQ/2H r b #H2 iQ /2i2+]
#2ir22M ;2MQivT2bi? M M 2tBbiBM; MQM@?B2" “+?B+ H K2i?Q/X
bi* i2/i? i ?B2° “+?B+ HKQ/2H + M “2/m+2 i?2 MmK#2" Q7 T iB2|
i*B Hb #v M p2 ;2 Q7 9@d T iB2Mib +QKT "2/ iQ 2tBhiBM; K2i?Q
?2B2° "+?B+ H KQ/2Hb "2 mb2/rBi?BM *? Ti2 bj M/ 9X

kX8XR " v2bB M ?B2° "+?B+ H KQ/2H

"v2bB M ?B2° “+?B+ H KQ/2H BKTQb2b /2T2M/2M+B2b #2ir22M
T  +iB+2- T'BQ T "~ K2i2'b "2 +QMDbB/2 2/ mMMFMQrM M/ iQ #2 E
+2°i BMiv BM i?2 T°'BQ  bT2+B}+ iBQM Bib2H7X hQ i?Bb 2M/- 2vT
T > K2i2'b- "2 +?2Qb2M iQ bmKK "Bb2 #2HB27b QM i?2 T'BQ T °
bim+im 2 2M #H2b i?2 +QMbi ' m+iBQM Q7 +QKTH2t KQ/2Hb 7 QK |

>B2' “+?B+ HKQ/2Hb "2 Q7i2M mb2/r?2Mi?2/ i b2i+ M #2 bTH
"QmTb- r?B+? K v BKT +ii?2 "2bTQMb2 p "B #H2X h?2 ?2B2" “+?2v
KQ/2HH2/ rBi? /Bz2 2Mi T K2i2 r?BH2 H2 "MBM; i?2 TQTmH iB
iQT H2p2H Q7 i?2 ?B2° “+?v /2b+ B#2b #2HB27b #Qmii?2 TQTmH
+QM+2 "Mi?2r?QH2/ i b2iX 7i2 i? i-2 +? H2p2H rBHH /2b+ B#2 |

PM2 #2M2}i Q7 mbBM; " v2bB M ?B2° "+?B+ H KQJ/2H Bb i? i
#2ir22M ;°QmTb i?2°Qm;? i?2 H2 "MBM; Q7 iQT@H2p2H T ~ K2i2 b
bi*2M:i? #2ir22M ;"QmTbX q?QH2@TQTmH iBQM T ° K2i2 b #2HE
TQTmH iBQM T ° K2i2 ' b- KBMBKBbBM; Qp2 @}iiBM; "BbFb 7Q" ; C
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JBtim 2 KQ/2Hb M/ ?B2° "+?B+ H KQ/2Hb 2 Q7i2M +QK#BM?2
/i bm#@TQTmH iBQMbX gq?2M i?Bb Bb i?2 + b2- BM72 2M+2 + |
Kmbi #2 i F2M r?2M + H+mH iBM; 6*.b /m2 iQ i?2 KQ/2H&b KQ 2 +
2t KTH2 Q7 bm+? KQ/2H Bb b?QrM BM *? Ti2"  9X

kX8Xk " v2bB M ?B2° "+?B+ H KQ/2H 2t KTH2

amTTQb2 r2 rBb? iQ KQ/2H i?2 T'QTQ iBQM Q7 bim/2Mib +?B2p
:*alb rBi?BM b+?QQHb + Qbb i?2 IEX Ai Bb "2 bQM #H2 iQ bbmk
p v #2ir22M b+?QQHbX b bm+?- ;;°2; iBM; i?2IE@rB/2/ i rQmt
Q7 1?22 r?QH2 TB+im 2X Hi2 M iBp2Hv- 2 +? b+?QQH +QmH/ #2
i?BbrQmH/B;MQ 2i?2BM7Q K iBQM rBi?BM i?2/ i b2i7° QK Qi?2
KQ/2H //"2bb2b #Qi? Bbbm2b- HHQrBM; 2 +? b+?QQH iQ ? p2 n
"QrBM; bi'2M;i? +°Qbb b+?QQHbX

amTTQDb2i?2/ i b2i +QMi BMN BIMIBY 2 HB/QBM Z\DIB}2/ b+?Q QHb
IEX GRi#2 i?2 MmMK#2 Q7 bini/@MWibBMIQ#2 M2 MmK#2> Q7 bim/2M
+?B2pBM:i?21}p2 :*alb BMi? ib+?QQHX h #H2 kXR b?Qrb bMBT
K vHQQF HBF2X

a+?QQH| Y
R Rky N8
k NN e8§
| RyBdR
N dN dy

h #H2 KXtRKTH2 / i b2i Q7 IE b+?QQH bim/2Mib +?B2pBM:; }p2 :*alb

bbmK2 7QHHQrb #BMQKB H /Bbi'B#miBQM- rBi? M/ Q#2#BHBi
MmK#2' Q7 +?BH/"2M BM 2 +? b+?QQH Bb FMQrM- i?2M
Yijni; i "BM; ) UKXRjV
h?2 T > K2ig h:::; 8 "2 MMFMQrM M/ iQ #2 BM72°°2/X h?2 T b
T'QTQ'iBQMb-bQ BiBb 2 bQM #H2 iQ KQ/2H i?2K mbBM; "2i /E
i ; "21(; ) UKkXR9V

h?2 ?2B2° “+?2v Bb BKTH2K2Mi2/ #v +QMbB/2 BRI/ ifA M FVBQY MT ° |
M/-i?2°27Q°2- HbQiQ #2 BM72 "2/X "Qi? 2 +QMiBMmQmb M/ T
/IBbi'B#miBQMb "2 QM2 +?2QB+2 7Q  i?2 ?2vT2 @T BQ bX

(as; bn)
(az; bp)
h?2 ?2vT2 @T = fegb2abbg- "2 FMQrM M/ +?2Qb2M #v mb iQ bmKK °

#2HB27bX "v BMI//2- iBM(Bbi B#miBQM Q7 M iBQMrB/2 bm++2bb
7 QK i?2 r?QH2 /i b2iX q?B+?-BM im M- z2+ib i?2 /Bbi B#miBC

UkXR8V
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T i2bX h?2 "2H iBQMb?BT + M#2 b22M #v + H+mH iBM; i?2 T = K2i:
HBivX

6B bi- +QMbB/2  i?726*. Q71?2 T BQ T  K2i2'b

p( j5 y)/ p(is 3y)s
I plyj )eC js )pC )eC );
I pC i Jp();
/\nni a ) 10 a 1g by . UkXReV
i=1
N
/ ay 1eb1 i 1

IM7Q imM i2Hv- i?Bb Bb MQi i?2 7Q'K Q7 FMQrM T Q# #BHBiv |
M HvbBb Bb MQi b2KB@+QMDm; i2X .2bTBi2 i?2 M HvbBb MQi #.
+ M biBHH ;Q ?2 /rBi? i?72 BKTH2K2Mi iBQM Q7 J2i'QTQHBb@> b
b T 2pBQmbHV /Bb+mbb2/X L2p2 i?2H2bd0BiM/ M#2 bIPM i? i:Bj
Bb BM/2T2M/2Mf B 7aBKBH "Hv- + H+mH iBOWRQPRR i®* i QB2 M
M/ - Bi Bb BM/2T2M/2Mi Q7 y?2MI#Hb2 p iBQMb

¥
e? @a ) UkXRdV

i=1

h?21IM HT > K2i2°biQ +QMbB/2° "2 i?2 BM/BpB/m Hb+?QQH br

1

p( j5 sy)/l @

pC i oY)l p(is 5y
Ioplyj eC s )
/ ¥ iyi (1 i)ni Yi ¥ i 1 1 i) 1 : UkXRBV
i=1 i=1

/ iyi+ 1(1 i)ni yit+ 1:

h?Bb Bb i?2 7Q'K Q7 "2i /Bbi'B#miBaM rBIiM Ty +K 2-i2 M-
i72°27Q°2-

ooy i "2iyit ong oyt ) UKXRNV
h?26*. Q7 i?2 BM/BpB/m Hb+?QQH bm++2bb " i2b/2T2M/b QM i?2
b+?QQHM/ i?2 TQTmH iBQM@H2pMHX * K2i2 b-

"VH2 "MBM; ?B:?@H2p2HIT - BARTZ B¢ iBQM #Qmii?2 ;HQ# H TC
BbT bb2/iQ HQr2 @H2p2H?B+?K2220F2+B}+iQ bm#@TQTmH iBQ
BM7Q K iBQM Bb i> Mb72 "2/ iQ bm#@TQTmH iBOQM@bT2+B}+ T °
#Q "QrBM: bi"2M:i? + Qbb;"QmTbX q?2Mi?2 2Bb HBiiH2/ i BM b
7Q°K iBQM +'Qbb :"QmTb Bb T iB+mH "Hvmb27mHc Hi2 M iBp2}
BM/2T2M/2MiHv K v H2 /iQ Qp2 @}iiBM; BM 2Bi?2° " v2bB M Q" 7

>B2' "+?B+ H KQ/2Hb + M #2+QK2 KQ 2 +QKTH2t r?2M //BiBQN

+2v "2 //2/X 6Q 2t KTH2- bmTTQb2 i?2 b+?QQHb "2 :°QmT2/ BM
MQi?2 H v2 +QmH/ #2 //2/ r?B+? H2 "Mb "2;:BQM@bT2+B}+ bm+.
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kXe aiQ+? biB+ FBM2iB+ KQ/2Hb

aiQ+? biB+ FBM2iB+ KQ/2Hb r2 2 /2p2HQT2/iQ KQ/2H +?2KB+ H
UG2++ - kKyRjVX >Qr2p2 - i?2v ? p2 bBM+2 #2+QK2 TQTmH ~ K2i?
QHQ:B+ H bvbi2Kb UgBHFBMbQM- kyR3VX aiQ+? biB+ FBM2iB+ K
M/ KQ 2 +QKTH2t bvbi2Kb- b +QKTmi iBQM HHv Bi rQmH/ #2 BKT
/2b+ " B#2 HH i?2 TQbbB#H2 2p2Mib M/ KQH2+mH2b rBi?BM bvl
7Q+mb QM i?2 F2v "2 +iBQMb +QMbB/2°2/ iQ #2 /"BpBM; bvbi2K
M im'2 Q7 i?2 KQ/2Hb HHQrb i?2 b22KBM;Hv ® M/QK ~m+im iBQNMN
MM ++QmMi2/@7Q 2H2K2Mib rBi?BM i?2 bvbi2KiQ #2 bBKmH i2/
KQ/2H rQmH/ MQi #2 #H2 iQ /QX _ M/QK ~m+im iBQMb "2 Q7i2l
TQTmH iBQMb "2 bK HH M/ bBM;H2 2p2Mi + M K F2 bm#bi Mi
iBp2 TQTmH iBQMb Q7 i?2 bvbi2K ULHQrBix 2i HX- kyykVX h?Bb
/ i b2ib Bb BM+°2 bBM; BM TQTmH "BivX

aiQ+? biB+ FBM2iB+ KQ/2Hb ? p2#22M mb2/iQ KQ/2H Ki.L TQT
/12’ bQM 2i HX-kyyNc >QBixBM; 2i HX- kyRdc CQ?MbiQM 2i HX- k
Q7 Qi?2 +QKTH2t #BQHQ;B+ H bvbi2Kb- BM+HmM/BM;, ?Qr i?2 b
+2HHb z2+ib #mHF M/ bBM;H2@+2HH b2[m2M+BM; /i U*?F? B/
iBQM Q7 TH Mi ;" Qri? i?2 " Qm;? BMi2" +iBM; ?27Q KQM2b M/ ;2M2b L
1?72 2z2+ib Q7 +Q iBbQH H2p2Hb QM M2m QM H +iBpBiv UJ+ mH.
1?72 TQTmH iBQM /vM KB+b Q7 Ki.L Bb +QMbB/2 2/ M/ 272 "2/ iQ
FBM2iB+ KQ/2Hb Q7 i?2b2 /vM KB+b "2 +QMbB/2 2/ BM *? Ti2" |
+? Ti2  BMi Q/m+2b i?2 i?22Q v #2?BM/ biQ+? biB+ FBM2iB+ KQ/z
iBOQM K2i?Q/bX h?2 +? Ti2  +QM+HmM/2b rBi? irQ 2t KTH2b Q7 biQ
"2 HBb iBQMb 7°'QK i?2B  bBKmH iBQMX

kXeXR *?2KB+ H "2 +iBQMb

"27Q°2 /2b+ B#BM; biQ+? biB+ FBM2iB+b KQ/2Hb- bbQ+B i2/i?2
H2i mb +QMbB/2  bvbi2K Q7 #BQ+?2KB+ H 2 +iBQMbR2aB2HQb?2
I2MQKZ/Xo i Xn- M/ b2inQ@QbbB#H2 +?2KB+ H "2RERB,QMRB; X2MQi2/
h?2 b2i Q7 "2 +iBQMb /2b+ ' B#2b HH TQbbB#H2 BMi2® +iBQMb i?
rBi?BM i?2 bvbi2KX 2 +iBQM +? M:2b i?2 MmK#2> UQ  +QM+2]1
bT2+B2b BM i?2 bvbi2KX 6Q° 2XKKRH2bTRABbBM+IB2bQ KQH2+mH2b
Xo MK3X h?BbrQmH/ /2+ 2 b2 iR2#AKQMBRIIMMBI M/ BM+'2 b2 i?2 |
QX, MKz #v QM2 mMBiX h?2 "2 +iBQM rQmH/ #2 /2MQi2/ #v Thb2m

X1 1% Xo+ X UkXKyV

h?2 bT2+B2b T 2b2Mi #27Q°2 i?2 "2 +iBQM "2 + HH2/i?2 "2 +i M
7i2° "2+ HH2/i?2 T °Q/m+ibX IM/2° b2iQ7 bbmKTiBQMb- /Bb+n
"2 +iBQM rBHH Q++m’ ki QBiZMIMQR2/ #Qp2i?2 2 +iBQM&b /B 2+
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'2M2° H 2 +iBQM M2irQ ' F 7Q" bvbi2K + M #2 r'Bii2M b 7QHH

Ri: apXi+apX,+ + anXy f X1+ boXo+ + b Xp;

Ry: amX i+ azzxz*% + A Xy bZle%_ be2Xz + ko Xn; UkXkRV

Rm:  amiXi+ amaXo+ +amnxnrmhﬂlxl+hnzxz+ + B Xn;
r?2°R=(kykoiiiikn)™ 7210?22 72 +iBQM " i2b Q7 i?2 bvbi2KX

h?2 +Q2{+B2Mib Q7 i?2 "2 +i Mib M/ T ' Q/m+ib "2 MQM@M2; iBp
i?72[m MiBivQ72 +?bT2+B2b "2[mB "2/ 7Q i? i 2 +iBQMX AM1[X Kk
i Mi +Q2{+B2MKi-b M@QBir b2[m HIiQ RXyci?2 QMHv MQM@x2 Q T~
r2 279 MKsz-#Qi? 2[m HiQ RXyX h?2 +Q2{+B2Mib 2 272 "2/ 1iQ
+Q2{+B2MibX Ai Bb mb27mH iQ bmKK "Bb2 i?72 +RQ2ZMBIAMIRBM K |
T'2@'2 +iBQM biQB+?BQKZijjB@iR 2HB2K 2'MQ B2y 2 [ MIBH/ QI Qi 2
i?72TQbi@ 2 +iBQM biQB+?BQKRIi@B® RH2BW-MP? Bib 2

h?2 M2i +? M;2bBRI+B2b H2p2iH® i?i22 iRBQM Bh i ?2& R 7P 2
+?2 M:;2 BM bT2+B2b /m2 iQ 2 +? "2 +iBQM Bb biQQ2/BMAI?22 M2i 2z
r?QRig)@i? 2H2K2Mi B 24mXHPQ biQB+?BQKB-BK ii?Bi- MbTQb2
Q7 i?2 M2i2z2+i K i Bt-
S=Q; UkXkkV

r?B+? Bb Q7i2M mb2/ BM biQ+? biB+ FBM2iB+ KQ/2HbX

kXeXk J "FQp DmKT T Q+2bb

bbmKBM:i?2 KQH2+mH2b "2rBi?BM r2HH@KBt2/ +QMi BM2 Q7]
HB# BmK-Bi+ M#2b?QrM i? ii?2B  KQp2K2Mi Bb :Qp2 M2/ #v " Qi
KQiBQM /2b+ B#2b i?2 KQp2K2Mi Q7 KQH2+imHRQOQWH ° iBKRKbi2
MQBDb2-r?Qb2p "B M+2 Bb X HPRQ iBQM R i©BQMb Bb +QMbi Mi Q
iBK2 bi2T U:BHH2bTB2- RNNkV- M/ bQ i?2 "2 +iBQMb Kmbi ? p2
+QMbi Mib- T'2pBQkibH?2Z2MOQWE/TIBQM Q7 K bb +iBQM FBM2iB+b
"2 +iBQM " i2Bb T QTQiBQM HiQi?2T ' Q/m+iQ7i?2 2 +i MiH2p:
IM/2i?2b2 bbmKTiBQMb-i?2? x '/ bbQ+B i2/ rBi? Mv 2 +iBQM
biQ+? biB+ " i2 +QMbi Mi KmHIBTHB2/ #v i?2 T°Q/m+i Q7 i?2 2 +i

*QMbB/2  i?2}' bi@Q /2" +?22KB+ H "2 +iBQM-

X ¥

X : UkXKjV
PMHV QM2 KQX2BInHImMB 2/ 7Q  i?2 "2 +iBQM iQ i F2 TH +2X h?2 .
h(x; k) = kxy; UkXk9V
r?2°% Bbi?2 H2p2H QXbA22B2bQM/@Q /2" "2 +iBQM
Xq+ X1 Xa; UkXk8V

9e



“2[mB 2birQ KQH2+mH2b iQ BMiX; -+ P-2QQWR2KMAIR #2 HIQ 72 Mi H2p?
Q7 i?2 bT2«B2Mk;2 2bT2+iBp2Hv- i22MXL22 R bR#H2 +QK#BM iBQ
KQH2+mH2b iQ BMi2  +i- M/i?2 2bmHiBM; ? x '/ Bb

h(x;K) = kxyXs: UkXkeV

*QMbB/2  i?2 "2 +iBQM-

2X, 1% Xy UkXkdV
r?B+? Bb HbQ b2+QM/@Q M KQH2B@M2b iiQ 2[mB 2KX A7 i?22 +
H2p2dd-BB2M i?2 MmMK#2 > Q7 +QK#BM iBQMb 7Q »(® QD=2 K iQ B\
h?2°27Q°2-i?2 2 +iBQM ? x '/ Bb

Xi(xy 1)
—

*QMiBMmMBM:; i?2 HQ:B+ M/ +QMbB/2 BM; i?2 +QK#BM iBQMb Q7
i? ii?2 2?2 x "/ Bb T'QTQ iBQM H iQ i?2 T'Q/m+i Q7 i?R #BMQKB |
i?2 biQ+? biB+ " i2 +QMbi Mi bbQ+mR, 2 /MBK?k) 22+HBRQKM-+iBQM

2 x /X h?2 :2M2° HBb2/ 7Q°K Q7 i?2? x '/ 7TmM+iBQM Bb

h(x:k) = k UkXk3V

X
&

Y
hi(x;ki): ki UkXKkNV

j=1
h?2 iQi H? x /- /2b+ B#BM; i?2 " i2 Q7 Mv "2 +iBQM Q++m" |
BM/BpB/m H 2 +iBQM ? x /b-

ho(x; k) = Ki

i=1 j=1

2 +iBQM 2p2Mi +? M:2b i?2 bi i2 Q7 i?2 bvbi2K # b2/ mTQM i7
"2 +iB@M+m 2/ 1,iBiR2 bvbi2KbhiBIRMT/ i2/iQ #2

UkXjyV

X(th) = X(tm) + S': UKXjRV

q?2 R(ty) Bbi?2 bvbi2K bi i2 7i2°i?2 H®9iBh W@ QMQINMKM Q7 i?
biQB+?BQK2i'v K i'BtX hX2)2RQHRNB QM QB#2/ #v [/Bb+ 2i2 bi i:
+QMIBMMQmb@iBK2J "FQp T Q+2bbX

h?2 bi i2 Q7 i?2WVbiZKBK2 M #2 r Bii2M b
X
X(t) = Xo+ S'Rit; UkXjkV
i
r?2x Bbi?2 BMBIiB Hbi i2 Q7Ri?2208WQi2K i®M2 MmK#2 Q7 "2 +iBQMI
i BMi?2 BMO2IRHBb +QmMiBM; T°'Q+2bb rBi? BMi2MbBiv 2[mBp |
? X hh(x(t);k)-r?B+? + M #2 2tT 2bb2/ b
Zt
Rit =, hi(x (u); kj)du : UkXjjVv
0
q?2'% 7Q=1;2:::;m- "B BM/2T2M/2Mi mMBi ~ i2 SQBbbQM T Q+2b
/IBb+mbbBQM QM i?Bb 2T 2b2Mi iBQM Q7 J FQp DmKT T Q+2bb2
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M/ KQ 2 2+2MiHv BM gBHFBMbQM UkyR3VX

J FQp DmKT T °Q+2bb + M #2 7Q'r "/@bBKmH i2/ #v p 'B2iv
"Bi?KbX >Qr2p2 -i?2 +QKTmi iBQM H2tT2Mb2 Q7 bBKmH iBQM +
i22 MmMK#2 Q7 bT2+B2b M/ 2 +iBQMb Bb ?B;?-r?B+? ;2M2" HHv B
bvbi2KX ?B:?Hv 2 +iBp2 bvbi2K Bb Q7i2M KQ 2 +QKTmi iBQM HlI
i?72 MMK#2° Q7 "2 +iBQM bBKmH iBQMb BM+"2 b2bX b “2bmHi-
Q7i2M mb2/-r?B+? "2/m+2i?2 +QKTmi iBOQM H +QbiX hrQ K2i?Q/b
/2°i?2b2 bbmKTiBQMb "2 /2b+ B#2/ #2HQrX h?2 } bi #2BM; M 2t
M/ i?2 b2+QM/ TQTmH > TT QtBK iBQMX >Qr2p2°-i?22°2 "2 K M\
H:Q Bi?Kb U:QHB:;?iHv :BHH2bTB2- kyRjVX h?2 irQ K2i?Q/b T :
*2 Ti2" 8X

kXeXj :BHH2bTB206b /B 2+i K2i?Q/

"BHH2bTB26b /B 2+i K2i?Q/ U:BHH2bTB2- RNddV Bb M 2t +i bBKm
+QKKQM K2i?Q/iQ 2t +iHv bBKmH i2i?2J "FQp DmKT T Q+2bb "2
+iBQM M2irQ FX h?2 K2i?Q/ /2b+ B#2b i?2 BMi2 @2p2Mi iBK2 L
p B #H2-r?Qb2 i2 Bbi?2 iQihakpi2M/?i %2 T-Q# #BHBiv Q7 "2 +
R Q++m "BM; Bb T 'QTQ iBQM H i@(k?k) X2GBHRM?2 B MBiB H bvbi2K
bi i2- M/ bbmK2 i?2 biQ+? biBk- 2 FOMBMMihQ bBKmH i2 i?2 by
mTiQ K tBKmKiBK222 H;Q Bi?K Bb /2b+ B#2/ BM H:Q Bi?K jX

H;Q Bi?KBHH2bTB26b /B 2+i bBKmH iBQM K2i?Q/
RX @2i0 X AMBIB HBb2 i?2xbv}yi2K bi i2
kX * H+mH i2 "2 +iBQM=12;%:/jm 7Q"
Y .
hi(x; ki) = k; X
B

jX * H+mH i2 i?2 bvbi2K ? x °/

xn
ho(x; k) = hi(x; ki):
i=1
9X aBKMH i2 BMi2 @ 2 peThi(kBR)2- M/ T t+ t X
8X aBKmH i2 i?2 "2 +iBORKMI/Rb-+"2i2 /Bbi 'B#miBQM rBi? T Q#

j=1;2::,m-
S( 2 +iBQM=BW O((’;E))

eX IT/ i2 bvbi2Kxhi +2-Q /BM; i?2R2X+iBQM
dX AT max - "2im M iQ bi2T kX

h?2 2t +i bBKmH iBQMb Q7 i?2 /B 2+i K2i?Q/ + M H2 /iQ ?B;? +(
T "iB+mH "Hv 7Q° +QKTH2t Q  ?B;?HvV "2 +iBp2 bvbi2KbX M 2t +i
HbQ #2 +QKTmi iBQM HHv 2tT2MbBp2 iQ biQ 2 BM +QKTmi2 &k
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bvbi2K bi i2Bb b p2/ b2iQ7 T 2/2YM2/ bvbi2K iBK2b- b i?2 2t +i ?
M/ Q7i2M MQi Q7 BMi2 2biX

kXeX9 SQBbbQM M/ i m@H2 T H;Q Bi?Kb

h?2 SQBbbQM H2 T H;Q ' Bi?KBb M TT QtBK i2 bBKmH iBQM H
i?72 MmMK#2" Q7 "2 +iBQMb Q7 2 +? iviX @2 TiBKR 128 # b2/ Q
SQBbbQM T ' Q+2bb-r?B+? bBKmH i2b J "FQp DmKT T ' Q+2bb rk
M/- +QMb2[m2MiHv- bbmK2b i? ii?2 bvbi2Kdéb ? x "/ i2 Bb TT (
i?72 iBK2 bit2XTAMimBiBp2Hv- i?Bb K F2b b2Mb2- b +QMbi Mi ? x
BMi?2 bvbi2Kdb "2 +iBpBiv- M/ bvbi2Kr?Qb2 2 +iBpBiv+? M;2l
bi2T + MMQi #2 ++m” i2Hv TT QtBK i2/X hQ "2/mt#B2>@QHKAME2BQ
Km+?H ;2 i? Mi?2iviB+ HBMi2 @2p2MiiBK2 + H+mH i2/ #v :BF
FMQrM b2i Q7 biQ+? biB+k- BRBMEIBIIH MM/ BIi/BIBK2 bit2T?2
SQBbbQM H;Q ' Bi?KBb /2b+ B#2/ BM H;Q Bi?K 9X

H:Q Bi?KS®BbbQM H2 T TT QtBK i2 bBKmH iBQM H;Q Bi?K
RX @zi0- M/ BMBIiB HBb2 i?Xbwhi XK bi i2
kX * H+rmH i2 "2 +iBQM=72;%:/pm 7Q"

Yoo
hi(X; ki) = Ki !
jo
jX * H+mH i2 i?2 bvbi2K ? x */
xn
ho(X; k) = hi (X ki):

=1
9X aBKMHM®IBK2MbBQM H “2r +iBrQ#P (2 +iQ " -
i S@i(x;k) t):

8X IT/ x2=x+Sr M/ Tm#FEt+ tX
eX KM max - 2im M iQ bi2T kX

*H2 “Hv- i?2 +?2t0BbrBIQT7Q i Mic iQQ bK HH M/ +QKTmi iBQM H |
iIQ MQM2c iQQ #B;- M/ i?2 TT QtBK iBQM ++m  +v7 HHbX //BiB
Q7t K v+? M;2i?2°Qm;?2Qmii?2 bBKmH iBQM bi?2bvbi2K #2+QK2|
h?2 SQBbbQMH2 T H;Q Bi?K "2[mB 2K >QMMb2 MiBRABBED2BR7IT Q°

@H2 T H;Q Bi?K-r?Qb3BiBK2Bi#A2 M/ +? M;2b /2T2M/BM; QM i
+m "2Mi bi i2 U:BHH2bTB2- kyyRVX h?2 +?QBb2d{BHiFZB{2mHBX &
B/2 HQTIiBQMBb i" /2@Qz #2ir22M K tBKBbBM; +QKTH i ;iBQM H
bTQbbB#H2V M/ K BMi BMBM; i?2 bbmKTiBQM Q7 M TT QtBK i
:BHH2bTB2 bm;;2bi2/bh?2DmHM2BQMHI BM "2H iBp2Hv bK HH +? M
? X /h{x;k)-i?mb K BMi BMBM; "2H iBp2Hv +QMbi Mi bvbi2K ? x
7QHHQrb bBKBH " bi2Tbh iQ i?2 SQBbbQM H2 T H;© Himkt rBQMi?
#27Q 2 bBKmMH iBM; i?2 MmK#2 Q7 "2 +iBQMb Q7 2 +?ivT2 BM ai
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kXeX8 1t KTH2, #B i?7@/2 i? KQ/2H

hQ ;Bp2 +QMi2tiiQi?2biQ+? biB+ FBM2iB+i?2Q v /Bb+mbb2/BM i
2t KTH2bX h?2 }"bi- /Bb+mbb2/ ?2°2-Bb i?2 #B i?@/2 i? KQ/2HX /
Q7 TQTmH iIBQM /VM KB+b r?B+? QMHV +QMbB/2'b QM2 bT2+B2b |
M/ /2 i?X h?2 KQ/2H Bb +QMiBMMQmb@iBK2 2ti2ZMbBQM Q7 i?2
b+ B#2/ BM *? Ti2 RX8XjX

G2X /2MQi2 i?2 bT2%xB¥20BM/TQTmH iBQMX A7 #B'i? Q++m’ b
TQTmH iBQM BM+ 2 b2b #v QM2c Hi2 M iBp2Hv- B7 /2 i? Q++mt
QM2X IbBM; i?2 +?22KB+ H "2 +iBQM M2irQ " FBMi"Q/m+2/2 "HB2 -
#v i?22 2[m iBQMb

X Kretinx:

. UKXjoV
X 2
h?2 bvK#@WMWM/B+ i2b i? i MQ 2H2K2Mib "2 T 2b2Mi QM i? i bB/2 Q7
biQ+? biB+ " i2 +QMbi Mib Q7 i?2 irQ kg MiBQMb #*R I2MDi22 i?-
M/ i?2 "2bmHIBM; "2 +iBkpM M hkgx-/b2BZ2+iBp2HvX h?2 biQB+?BQK
iBt Bb "Qr p2+8G (1B LPX

h?2 /vM KB+b Q7 i?2 TQTmH iBQM /2T2M/ QM i?2 p Hm2b Q7 i?;
1[m H#B i? M/ /2 i? " i2bBKTHvi? ii?2TQTmH iBQM Bb 2tT2+i2/
>Qr2p2 - /m2 iQ i?2 biQ+? biB+ M im 2 Q7 i?2 bvbi2K- ~m+im iBQI
M im> H- bb?2QrM BM 6B;m 2 kXjU VK;p i2B;j?2 #BmMHIbiB-M M BM/
+'2 bBM; TQTmH iBQM bBx2 i? i ;"Qrb rBi?Qmi #Qm&khX» ?B:?22" |
K2 Mbi?2 TQTmH iBQM Bb /2biBM2/ 7Q" 2tiBM+iBQM- bi i2 r?B+"
b+2M "BQb "2 /2TB+i2/ BM 6B;m 2b kXjU#V M/ kXjU+V- "2bT2+iBj
bvbi2K K2 Mbi? iMQT "iB+mH ~ #2? pBQm Bb ;m ~ Mi22/- MQi +C
>Qr2p2°-i?2 Qp2° HH #2? pBQm > bmKK “Bb2/ #v K Mv bBKmH iBQ
/2b+ " B#2/X

kXeXe 1t KTH2, Ki.L TQTmH iBQM /vM KB+Db
‘2M2° H KQ/2H

AM i?Bb +? Ti2 - biQ+? biB+ FBM2iB+ KQ/2Hb Q7 bBM;H2@ +2HH K
BMi"Q/m+2/X bBb+QKKQMBMK i?2K iB+ HKQ/2Hb Q7 Ki.L /vM
bT2+B2b Q7 Ki.L , r®H/@ivi2B Mi@iW BMbrQ i?- kyR9c 1HbQM 2
kyyRc >2M/2 bQM 2i HX- kyyNVX 1[X kXj8 b?Qrb i?2 7Qm" }'bi@
/2b+ B#BM; Ki.L “2THB+ iBQM-/2:" | iBQMX

w ¢ 2w
v 12 2v
w e
VAN

UkXj8V

8y



6B:m 2 kXjHBb iBQMb 7 QK i?2 #B i?@/26B7iKQ2HBb iBQMb 7 QK i?2
/2 i? KQ/2H rBi? p "VBM; /2 i? " i2X U V a?Qrb 2[m keg#B kP, M/ /2 i?  i2
1.0 101X U#V a?Qrb #B i?@  iRup/{ Bt0e:21 MK, i»= 1:0e 01X U+V

a?Qrb /2 i?7@ i2 /psMB120 101 MK,2i-=2:0 102X HH bBKmH iBQMb r2°
2t2+mi2/ mbBM: :BHH2bTB26b /B 2+i K2i?Q/ M/ BMBIiB HBb2/ rBi? i?2 b

h?2 "2bmHIBM; M2i 2z2+i K i Bt Bb
1

0
1 0
: _BoO 1§_ .
S_%’l A& UkXjeV
0 1

M/i?2 2 +iBQM ? x */ 7mM+iBQMb "2
hi(X;Kky) = kiW;
ha(X; ko) = kaV;
hs(X; Kks) = kW,
h4(X ; k4) = k4V:

UkXjdV

h?2Q°'B2b Q7 +HQM H 2tT MbBQM + M #2 BKT "i2/ BMiQ i?2 KQ/:
biQ+? biB+ ~ i2 +QMBQ M2b-KTH2- ° M/QK ;2M2iB+ /'KBZiksQmH/ bb
;BpBM; MQ 2THB+ iBp2 /p Mi ;2 #2ir22M i?2 bT2+B2b- M/ bm'p

8R



+QMbik, BM- BKTQbBM: p "B Mi@ivT2 "2THB+ iBp2 /p Mi ;2X >Q}
bT2+B2b-Bb p "B Mi HQ / bi iBQM v /Bbi'B#miBQM- r?B+? i?2 b
“rQmiTmi Q7 i?2 bBKmH iBQMb "2 i?2 TQTmH iBQM H2p2Hb Q7 i
KQ'2 BM7Q K iBp2 iQ pB2ri?2 Ki.L +QTv MmK#2 M/ p "B Mi HQ /
+ Tim 2 HH/VM KB+b rBi?BM i?2 bvbi2K- M/ MQ BM7Q K iBQM Bb
6Q  i?2 2K BM/2 Q7 i?Bb +? Ti2 M/ i?2bBb- bBKmH iBQM QmiTm
T 2b2Mi2/BMi?Bb7Q KX h?2BM+HmMbBQM Q7 Ki.L Kmi iBQM 2p2N

Ji.L +QTv MmK#2"

F2v +QKTQM2Mi iQ KQ/2HHBM; Ki.L TQTmH iBQM /vM KB+b Bb
*QTv MmK#2" 2K BMb 7 B'Hv +QMbi Mi BM ?2 Hi?v +2HHb- M/ rBi
HBM; Bi- K i?2K iB+ HKQ/2H rQmH/ HHQr Ki.L iQ ;Q 2tiBM+i Q
2tTHQ/2 iQ mM™ 2 HBbiB+ p Hm2bX h?2 2z2+i Q7 M mM+QMi QHH
i?72 #Bi?7@/2 i? 2t KTH2- 6B;m 2 kXjX q?2M i?2 #B"i? ~ i2 Bb H2b
i?72TQTmH iBQM 7 HHb iQr /b 2tiBM+iBQMc +QMp2 b2Hv-r?2M i?
/2 i? ° i2-i?2 TQTmH iBQM ;"Qrb rBi?Qmi #QmM/bX h?2 b K2 rQmH
Ki.L TQTmH iBQMb rBi?Qmi +QTv MmMK#2 +QMi QH K2+? MBbKX
+? Ti2 - +QTv MmK#2> +QMi QHH2 ? b #22M BKTH2K2Mi2/iQ K
TQTmH iBQM bBx2- #mi i?2 bT2+B}+b "2 MQi /Bb+mbb2/ ?2 2X *
+mbb2/ BM *? Ti2 " 8X 6B;m 2 kX9 /2KQMbi  i2bi?22z2+i Q7 i?2 BK
+QMi"QH K2+? MBbK Qp2° T2 BQ/ Q7 Ryv2 "bX h?2 bvbi2K +QMb
#2 iQ #2 kyy- M/ K BMi BMb i?Bb #v/vM KB+ HHv Hi2 BM; i?2 2T
h?2 "2bmHi K BMi BMb +QTv MmK#2 +2Mi 2/ "QmM/ kyyrBi? -~ M

6B;m 2 kKQATy MMK#2™ +QMIQQIAW MmK#2 7" QK Ryy BM/2T2M/2Mi bBKmH iB
/IvM KB+b /2b+"B#2/ BM 1[m iBQM kXj8- rBi? M BKTH2K2Mi2/ +QTv Mmtl
i ;2iBM; +QTv MmK#2™ Q7 kyyX

aBKmH iBQMb

h?2 bvbi2K /2}M2/ BM 1[m iBQM kXj8 + M vB2H/ rB/2p "B2iv Q7 /\
i?2 2 +iBQM " i2b M/ BMBiB H +QM/BiBQMbX >2'2- MmK#2 Q7
rBi? Hi2  iBQMbiQ i?2B" "2 +iBQM " i2b Q  BMBiB H+QM/BiBQMb

8 k



rBi? 2 +? bBKmH iBQM Bb MQi Q7 T “iB+mH ~BMi2 2bi- b i?2v 2
m 2 kX9 7Q° M 2t KTH2- b bm+? i?2v MQi b?QrMX h?2 /2:° / iBQ
i?72 HBi2  im 2 U:'Qbb 2i HX- RNeNVX HH bBKmH iBQMb TQbb2b
i"QH K2+? MBbK M/ i “:2i +QTv MmK#2 - kyyX HbQ BM+Hm/2/ rB
T i?Q;2MB+ i? 2b?QH/c B7 i?2 bBKmH i2/ +2HHGSb p "B Mi HQ / Bb
2°2/iQ #2 PsS>Pa /2}+B2MiX h?2 T i?Q:2MB+ i? 2b?QH/ Bb b2i
RNNRcC >2 "ME€M/2x@ BMb 2i HX- kykkVX KQ 2 /2i BH2/ /Bb+mb
p Hm2b Bb ;Bp2M BM *? Ti2  8X

6B;m 2 kX8 /2KQMbi® i2b ?Qr Ki.L /vM KB+b 2 z2+i2/ #vi?2 BI
bbmKBM; x2 ' Q T Q2 MBK®@iViBQMb M/ MQ bT2+B2b /p Mi ;2X IMb
MBM+'2 b2 BM BMBiB Hp 'B MiHQ / 2bmHib BM BM+ 2 b2/ PsS:
bm T BbBM: Bbi? ii?2 T°QTQ iBQM Q7 /2}+B2M+v 2 +?22b TH 2
#v bBKmH iBQMb "2 +?BM:; Ki.L ?QKQTH bv- bi i2 r?B+?i?22v + \
+B2M+v T 'QTQ iBQM ii?2 TH i2 m TT2 'biQ #2 /B 2+iHv +Q "2H
HQ /- rBi? ?B;?2  BMBiB Hp 'B MiHQ /? pBM: ?B:?2  p 'B Mi HQ

b K2MiBQM2/- i?2°2 Bb 7 B Hv ?B:? /2;°22 Q7 mM+2"i BMiv
"2THB+ iBQM- *? Ti2  RXkX 6B;m 2 kXe /2KQMbi > i2b 2Qr M BM-
“2THB+ iBQMV * i2UbV ++2H2  i2b i?2 bvbi2K /VM KB+b- BM+ 2
H iBQMb 2 +? bi iBQM v /Bbi'B#miBQMb UKi.L ?QKQTH bKvV-
Ip Mi ;2 M/RIQMIQKM@i iBQMbX h?2 p Hm2b Q7 /2;" / iBQM " i2 mb

M:2 Q7 "2TQ i2/ ? HT@HBp2H BW iRRYHEMD Hni 24 RHX- kykkVX
/IBz2 2M+2 #2ir22M i?2 irQ bBKmH iBQMb Bb +H2 "X gq?2M Ki.L ?
Ki.L im>MQp2 Bb p2'v 7 bi- ++2H2  iBM: /vM KB+bX HH bBKmtF
? HT@HB72 "2 +?2 ?QKQTH bKB+ bi i2 rBi?BMjv2 "bX AM +QMi"
M KB+b-/" biB+ HHVvBM+ 2 bBM:i?2 iBK2i F2M 7Q i?2 bvbi2K iQ

8]



6B:m 2 WNMBBIB Hp "B MiHQ / BKT +i QM PsS>R P N2 ®BOMA+2/ bBKmH iBQ)
Q7 bBM:H2@+2HH Ki.L TQTmH iBQM /vM KB+bX HH bBKmH iBQMb mb2
K2+? MBbK M/ Ki.L /2;° / iBQM  i2b- 2[mBp H2MUiQQ b 27 GXB RN@ K RX
h?2 T i?Q;2MB+ i?°2b?QH/ Bb bbmK2/iQ #2 eyW U> v b?B 2i HX- RNNR
kykkVX h?2 bBKmH iBQMb r2°2 2t2+mi2/ mbBM; :BHH2bTB26b /B 2+i K2
RNddVX
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6B;m 2 kXKT +i Q7 KBiQ+?QM/'B H imMQp2 QM KXLPNMM?KBMHbB2/
bBKmH iBQMb Q7 bBM:H2@+2HH Ki.L TQTmH iBQM /vM KB+bX HH bl
MmK#2  +QMi'QH K2+? MBbK-i “;2iBM; kyy Ki.L KQH2+mH2b- M/ BMBil
HQ /X Ji.L /2;° / iBQM  i2br2 2 2[mBp H2Mi iQ Ki LM?dH77q@® H BIpRith Q 7 F
UV M/ U#V- "2bT2+iBp2Hv U.B x JQ  2b- kyy3c :"Qbb 2i HX- RNe3c !
h?2 T i?Q:2MB+ i? 2b?QH/ Bb bbmK2/iQ #2 eyW U> v b?B 2i HX- RNNF
kykkVX h?2 bBKmH iBQMb r2°2 2t2+mi2/ mbBM; :BHH2bTB26b /B 2+i K2
RNddVX
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*2 Ti2" ]
"HQQ/ *2HH M HvVbBbD

i XR AMi"Q/m+iBQM

B 2+i K2 bm 2K2Mib Q7 Ki.L TQTmH iBQM /vM KB+b "2 /B{+mHi i
}M M+B H Bbbm2b Q7i2M HBKBi /i +QHH2+iBQM iQ "2H iBp2Hv
/i "2 "2Hv ; i?72°2/ 7T7QK KmHIBTH2 iBK2 TQBMib rBi?BM i?2 b
i?22b2 T"Q#H2Kb K v #2 2 b2/ #v +QHH2+iBM; K2 bm '2K2Mib 7 QK #
T iBp2Hv 2 bv +QKT "2/iQ Qi?2 iBbbm2b- bm+? b Kmb+H2X >2]
BMp2biB; i2/ KBiQ+?QM/"B H/Bb2 b2 BMi?2 #HQQ/X

AMp2biB; iBM; +HQM H 2tT MbBQM rBi?BM #HQQ/ +2HHb T 2b:
+QKTH2tBiv +QKT 2/ iQ TQbi@KBiQiB+ +2HHbX aQK2 #HQQ/ +2
+QMbi Mi+2HHmMH " "2THB+ iBQM M//2:° / iBQMBM+'2 bBM; p "B
i?72° M/QK b2;°2; iBQM Q7 Ki.L /m BM; +2HH /BpBbBQM M/ T2 BQ
2° iBQMX //BiBQM HHv- #HQQ/ +2HHb ? p2 +QKTH2t HBM2 ;2 Q7
L2p2 i?2H2bb-B7i?2b2 T Q#H2Kb + M #2 Qp2 +QK2- #HQQ/ Bb +¢
/i 7Q° HQM:Bim/BM H bim/B2b Q7 +HQM H 2tT MbBQM- r?B+? rQt
Qi?2 iBbbm2bX

AM i?Bb +? Ti2 - bi iBbiB+ Hi2+?MB[m2b "2 mb2/iQ M Hvb2 bE
7°QK p "BQmb #HQQ/ +2HH ivT2bX h?2 /2p2HQTK2Mi Q7 K i?2K
/2p2HQTK2Mi Bb /Bb+mbb2/ BM i?2 +QMi2ti Q7 M BMp2biB; iBQM
i?Bb-i?2 7mM+iBQM M/ /2p2HQTK2Mi Q7 "2H2p Mi #HQQ/ +2HHD

i XRXR "HQQ/ +2HH #BQHQ:v

"HQQ/ +2HHb "2 bvMQMVKQmb rBi? i?2 BKKmM2 bvbi2K- rBi? KQ
BKKmM2 "2bTQMb2 #2BM; 7QmM/ rBi?BM i?2 #HQQ/X Hi?2Qm:? |
2tBbib- ?2"2-i?2 /Bb+mbbBQM Bb HBKBi2/iQ +2HHb rBi?BM i?2 Hv
bm#D2+i Q7 i?2/ i b2i mb2/ BM i?Bb +? Ti2 X h?2 +2HHb rBi?BM i
#°Q /HV + i2;Q°Bb2/ BMiQ irQ K BM ivT2b, " +2HHb M/ h +2HHDbX
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h +2HHDb

h +2HHb "2 T i Q7 i?2 / TiBp2 BKKmM2 "2bTQMb2 M/ + M ;2M
i?72B° #BHBiviQ "2bTQM/iQ 7Q 2B;M MiB;2MbX MiB;2Mb "2 T°
K DQ ?BbiQ+QKT i #BHBiv +QKTH2tb UJ>*bV- Q7 r?B+?i?2'2 "2
A 2BMi +2HHmMmH ~ M/ T 2b2Mi T Qi2BMb 7Q 2B;MiQ i?2 +2HH-
Q;2MQmb M/ T 2b2Mi T2TiB/2b 7 QK # QF2M /QrM-2M/Q+VviQb2/;
*.9Y h +2HHb- HbQ FMQrM b ?2HT2 h +2HHb- "2+Q;MBb2 J>* hvT
Q +viQiQtB+ h +2HHb- "2+Q;MBb2 J>* hvT2 A KQH2+mH2b UamNM
TQbb2bb2b M MiB;2M@bT2+B}+ h +2HH "2+2TiQ Uh* V-r?B+? #
[2p2HQTK2Mi- T 2+m bQ M [p2h +2HHb mM/2 ;Q h*_ "2+QK#BM i
2Mbm " BM; i? ii?2 M [p2 h+2HHTQTmH iBQM TQbb2bb2b rB/2p °
a2H7@ 2 +iBp2 Q mM/2 @ 2 +iBp2 T 2+m bQ M [p2 h +2HHb 2
#v TQTiQbBbX

PM+2 M J>* KQH2+mH2 Bb "2+Q;MBb2/- h +2HH #2+QK2b +iE
2 iBQMc #27Q 2 i?Bb-i?2 +2HH Bb BM M [p2 bi i2X +iBp i2/ h
+2HHmMH ~ /BpBbBQM iQ T°Q/m+2 QM2 +2HH T'BK2/iQ #2 K2KQ™"
M2z2+iQ h +2HH USQHHBxXxxB 2i HX- kyRec 02 #Bbi 2i HX- kyR
BMiQ i?2B" MQM@M [p2 +QmMi2 T "ibX *.3Y h +2HHb T QHB72" |
K2KQ v *.3Y h +2HHbX 1z2+iQ *.3Y h +2HHb FBHH BM72+i2/ +2HI
Q7 # +i2’ B HT i?Q;2Mb pB i?2 "2H2 b2 Q7 +vViQFBM2b-r?BH2 K2
2K BM BM i?2 #Q/v7Q° [mB+F M/ 2{+B2Mi 2bTQMb2 iQ 7mim" 2
*9Y h +2HH HbQ T QHB72 i2bBMiQ 2z2+iQ° M/ K2KQ'v +2HHDb)
BMpQHp2/ BM +QQ /BM iBM; i?2 / TiBp2 M/ BMM i2 BKKmM2 "2b
h+2HHb- *.9Y K2KQ'vh +2HHb "2 HQM;@HBp2/- 2K BMBM; BM i~
iQ 2BM72+iBQMX Ai? b #22M b?QrM i? ii?2 +iBp iBQM Q7 2z2+
[2Mi- M/ /2}+B2M+B2bBM*A M/ *AoH2 /iQ +iBp iBQM/272+ib M
Uh " b2MFQ 2i HX- kyRdco /? M 2i HX-kykycuB 2i HX-kyyeVX
+QMi QHHBM; i?Bb "2mM+H2 - M/ brBi+?iQ ;Hv+QHVIB+ bi i2

J2KQ ' vh +2HHDb-7Q #Qi? *.3Y M/ *.9Y +2HHb-+ M#2 7m i?2 k
QM i?2B  7TmM+iBQMX *2Mi" KB vih i«2HFR2 BRA+QM/ v HVKT?C
; Mb-r?2"2i?2v "2K BM mMiBH "2BM72+iBQMxVLz2K iBM B2AK P
#HQQ/ Ua HHmMbiQ 2i HX- RNNNV M/ 2 i?2 }abi+2HARQMBEDPQ " P@
HBp2/ +2HHb +QKuT +2HH®-hrBi? HQr2 T QHB72 iBp2 #BHBIivc
BKKMM2 bvbi2K "2bTQMb2 Bb iQ +QMi BMyi?2 BMY 20 iB@\H-B H2H Q1
?B;? MMK#2 bX Ai? b #22M b?QrM i? i ;2M2 K2i?vH iBEM Bb HQL
+QKT "2/ 4R M/ BMyh+QKT "2/ iQ M [p2 h +2HHb- BM/B+ iBM; M B
K im Biv7 QK M [p2 byt2HHbHZHMHD U #/2Hb K2/ 2i HX- kyRdc .m’
kyReVX MQi?2 K2KQ'vh +2HH bm#@+ i2;Q v Bb i?2 K2KQ v h -
K "F2  *.98 WAV +2HH- r?B+? 2@2tT 2bb2b M [p2 +2HH K "F2 |
hemra +2HHD Bb /2# i2/ BM i?2 HBi2" im 2X aQK2rQ F bm;;2bib i? |
KBM HHv /IBz2 2MiB i2/ Q7 i?2 h +2HH +QKT "iK2Mi- b?QrBM; HQr
b?Q i2 i2HQK2 2b- +GKM/ &) i€2KHHb U:2;BM i 2i HX- kyyjc 02 K
kyRdVX >Qr2p2 - _m72° 2i HX Ulkygj W DHRbi2iBMR2 K2/B “v +2H
ir22M M [p2 M/ 2z2+iQ +2HHb- +BiBM; i?2B  bBKBH "BiB2b BM +:
rQ'F #v 02°K 2i HX UKkyRAVWwEQmMMHB #+®@mH/ #2 /BpB/2/ BMiQ irC
iBOQMIRQMM/QH/ME b2/ QM i?2 +2HH K "F2  *p&d X ZH&3H@bRQr ?B;?2°
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T QHB72 iBp2 #BHBiv- HQM;2 i2HQK2 2b- M/ i 2y BM2 HHH +BEL
b?Qr2/ i2°KBM H /Bz2 '2MiB iBQMX 1 +? bm#@+ i2:Q°v Q7 K2KQ"
BMiQ 2z2+iQ  h +2HHDb- BM/B+ iBM: i? i i?2 K im Biv Q7 i?2b2 +2H]

" +2HHb

"+2HHb /"Bp2i?2 2mKQ  HBKKmMM2 2bTQMb2X h?2B  /2p2HQTK?
"Qr #27Q°2 "2H2 b2 BMiQ i?2 T2 BT?2 v b BKK im 2" +2HHbX aBK
?2B;? }/2HBiv M/ +2HHD rBi? b2H7@ 2 +iBp2 +HQM2b Q  /vb7mM+i
M 2ti° +2HHmMH > MiB:2M@bT2+B}+ T'Qi2BM #BM/BM: bBi2b- 2

h?2 +iBp iBQM Q7 M [p2 " +2HHb Bb irQ@bB:M H T°Q+2bbX h
M MiB;2M #BM/BM: iQ i?2 "*_ #27Q 2 i?2 MiB:2M Bb 2M/Q+VviQb
J>* ivTI2 AA KQH2+mH2X h?2 K DQ'BivQ7 "@+2HH +iBp iBQM Bb
MiB:2M Bb T 2b2Mi2/ #v i?2 J>*- M +iBp i2/ 2z2+iQ  *.9Y h +2HH
bB;M H +iBp iBQMc rBi?Qmi #Qi? bB;M Hb- i?2 " +2HH mM/2 ;Q2
kyR3c *?2bMmi : 2v- RN3RVX

M +iBp i2/" +2HH bi "ibiQ T'QHB72  i2 M//2p2HQT BMiQ 2z2+
J bb T°"QHB72 iBQM Bb ++QKT MB2/ #v M BM+'2 b2 BM ;Hv+QH
bQK iB+ Kmi iBQMb iQ i?2"* - M/ +H bb brBi+? "2+QK#BM iBQM U
kykkVX h?2b2 T°Q+2bb2b "2bmHi BM bK HH2 T'QTQ iBQM Q7 +2
T "2/iQh+2HHb M/BM+"2 b2 "* #BM/BM; {MBivX J2KQ v " +2HHLI
h +2HHb BM i? i i?2v "2K BM BM i?2 #HQQ/ 7Q  HQM; T2 'BQ/b BM
72+iBQMX 1z2+iQ " +2HHb- HbQ FMQrM b TH bK +2HHb- T QFH
#2:BMiQ T°Q/m+2 MiB;2M@bT2+B}+ MiB#Q/B2bX SH bK +2HHbD
irQ ivTi2b, HOQM:@ M/ b?Q i@HBp2/X a?Q i@HBp2/ TH bK +2HHD
MiB#Q/B2b 7Q  i?2 BKK2/B i2 BKKmMM2 "2bTQMb2X GQM;@HBp2/ "
K "Qr-r?2'2i?2v +QMiBMm2 iQ T°Q/m+2 M/ b2+ 2i2 MiB#Q/B2b

HH2M- kyRNV X

*2HH HBM2 ;2

h?2 Q'B;BM Q7 #HQQ/ +2HHb Bb i?2 KmHiIBTQi2Mi ? 2K iQTQB2iB-
#QM2 K "QrX >a*b /Bz2 2MiB i2iQ #2+QK2 T Q;2MBiQ  +2HHb- °
QM iQ 7m’i?2  /Bz2 2MiB i2 BMiQ bT2+B HBb2/ +2HHb- BM+Hm/BN\
M/ " +2HH M/ M im> H EFBHH2  U"fLEV +2HH T ' Q;2MBiQ b- r?B+?
+2HHb- "2bT2+iBp2HvX 6B;m 2 jXR b?Qrb HBM2 ;2 /B ;" Ki? i ?
#2ir22M " M/ h +2HHb M/ ?2Qr +2HH /Bz2 2MiB iBQM T Q: 2bb2b #

i XRXk JXjk9j M/ #HQQ/ +2HHb

h?2/ i b2i M Hvb2/?2 2 +QMbBbib Q7 T iB2Mib rBBM ;HB2 @ITQDOERMK
p B MiX 1 "Hv bim/B2b Q7 i?2 Ki.L p "B Mi MQi2/ bB;MB}+ Mi /I
H2p2H BM #HQQ/ +2HHb M/ TQbi@KBiQiB+ Kmb+H2 +2HHb- b?Qrl
i2+i #H2-p "B Mi HQ / +QKT "2/iQ Kmb+H2 iBbbm2 U_ ?K M 2i HX
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6B:m 2 [¥HR,Q/ +2HH HBM2 :X 'BIQQK +2HHb Q B:BM i2 7°QK >a*- i?2 "QC
/B ;7 KX MmK#2> Q7 +2HH ivT2b 2tBbi #2ir22M >a*b M/ KmHIBHVKT?C
>Qr2p2 -i?2b2 "2MQi 2T 2b2Mi2/BMi?2/ i b2iX h?2 h+2HH +QKT "iK
7°QK2 "Hvh +2HH T 2+m bQ b U1lhSbVX h?2" +2HH +QKT "iK2Mi Bb #H1
M im  HFBHH2 +2HH T Q;2MBiQ b U"fLEbVX h?2 /B ;" KBb MQi bT2+E
+2HHb M/ Bb TTHB+ #H2 iQ #Qi?X *.j9Y T°Q:2MBiQ  +2HHb 2 b2QrM
Q7 K2KQ'vh +2HH bm#@ivT2b Bb b?QrM BM i?2 i2°KBM H /Bz2 2MiB iBC
hemra Bb MQi +H2 X

aBM+2 i?2M- HQM;Bim/BM H bim/B2b®:m2 tB? @i M Q? /bK/ R jKOBM2 Q
iBK2 U/2 G i 2i HX- kyRkc G M:/ ?H 2i HX- kKyR3c 02BiB - kyR3
TQbi@KBiQiB+ Kmb+H2 iBbbm2 ? b #22M b?QrM iQ 2K BM 7 B H\
K MHB72bT MX //BiBQM HHv-i?2 ;2@ /Dmbi2/ #HQQ/p "B Mi H(
HQ /b K2 bm 2/ BM Kmb+H2 U:> /v 2i HX- kyR3VX

h?2 /2+HBM2 BM :KKXQKk9jBb ?2vTQi?2bBb2/ iQ Q++m  /m BM; >a*
D bBK? 2i HX Ukyy3V T°QTQb2/ K i?2K iB+ H KQ/2H Q7 >a*k
P2HQT2/ BMiQ T Q;2MBiQ" +2HHb /m BM; "2THB+ iBQMX h?2 Ki
r2°2 KQ/2HH2/ biQ+? biB+ HHv- M/ Mv +2HH rBi? p "B Mi HQ / 1
QH/ Ub2p2  Hp HM2b r2°2 +QMbB/2°2/V r b "2KQp2/ 7°QK i?2 TQ
i2°2b?QH/ K2+? MBbK "2KQp2bi?2p 'B Mi 2QKQTH bKv bi2 /v bi i
h?2°27Q°2- :Bp2M 2MQm:? iBK2- HH +2HHb BM i?2 KQ/2H rQmH/
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"2bmHiBM; BM /2+HBM2BMp 'B MiHQ /i?2°Qm:?2Qmii?2 bBKmH iB
bBKmH i2/ 7Q° TT QtBK i2Hv QM2 HB72bT M- Ryy v2 “b- M/ i?2 /
rb +QMDbBbi2Mi rBi? i?Qb2 Q#b2 p2/ BM THMERMbBBK M D iRBK?KK 2 (
"B+ +2HHmMH " /BpBbBQM 7®8 7 Qi @H BIg 2/24RriAHbD> | i?72b2 K BMi
bi2 /vK2 Mp B MiH2p2HX h?2b?Q i2 " HB72bT M Q7 i?2 +2HHDb Bl
iQ 2 +? IBH/@ivT2 ?QKQTH bKvQ 7Q  ?B:?p 'B Mi@HQ / +2HHb
MQ /2i2+i #H2 "2/m+iBQM BM K2 Mp "B Mi HQ /X h?2 “2bmHib Q7 i
Q#b2 p iIBQMbi? ii?2p "B MiH2p2H rBi?BM 7Q2i HiBbbm2b Bb +Q
BKTHVBM; i? i M2; iBp2 b2H2+iBQM : BMbip "B Mi Ki.L Bb + ml
i? M BM?2 Bi M+2X AM //BiBQM- bB;MB}+ Mi 2/m+iBQM BM Ki.
MQi2/ BM Qi?2" KBiQiB+ +2HHb- BM/B+ iBM; i? i +2HHmMH ~ "2THE
U6 2/2 ' BFb2M 2i HX- kyyec am 2i HX- kyR3VX

jXRXj :2M2  H BK

h?2 /2+HBM2 BM:KKJR2Hb rBi?BM #HQQ/ +2HHb K F2b i?2K mMB[n
i?2 BMp2biB; iBQM Q7 +HQM H 2tT MbBQMX AM i?Bb +? Ti2 - i?2
/i iQ BMp2biB; i2 i?2 K2+? MBbKb Q7 +HQM H 2tT MbBQM Bb BM¢

J XKk .

hQ BMp2biB; i2 i?2 2M? M+2/ /[2+HBMBRQ #KR@OF2HHb- BMp2biB;
H2+i2/ ::°2:i2 M/ bBM:H2@+2HH p "B Mi HQ / /i 7°QK +Q?Q"
KXjko§: +?2 > +i2°Bb2/ KBiQ+?QM/'B H /Bb2 b2- M/  M;2 Q7 +2

2i HX- kykjVX S iB2Mib r2°2 *2+ mBi2/ i?°Qm:? i?2 L>a >B;?Hv &
_ "2 JBiQ+?QM/'B H .BbQ'/2 b BM L2r+ biH2 mTQM hvM2- [E- M/
b?QrBM; bvKTiQKb Q7 M BM72+iBQM- +QM} K2/ pB HVKT?Q+vi2
S'BQ  iQ T "iB+BT iBQM- BM7Q K2/- r'Bii2M +QMb2Mir b ; i?2 2
L2r+ biH2 M/ LQ i? hvM2bB/2 2b2 “+? 1i?B+b *QKKBii22 T ' QpB
U 1*,RNfGPfyRRdVX

JXKkXR ;02 12p B MiHQ / }M/BM;b

h?2p "B MiHQ /U ;;°2:i2Vr bK2 bm 2/ 7Q MmK#2 Q7 +2HH iv’
T Q:2MBiQ b- " +2HHb- b r2HH b *.9Y M/ *.3Y h +2HHb- rBi?BM
+ Qbb +2HH ivT2b- bB;MB}+ Mi M2: iBp2 +Q "2H iBQM r b 7QmM
'2X HHh +2HH bm#b2ib b?Qr2/ bB;MB}+ Mi: B/2p2iB PN B M QXAEK >
T "2/iQ i?2 *.jO9Y T°Q:2MBiQ bX J2KQ'v h +2HHDb b?Qr2/ bB;MB}
+QKT "2/iQ i?2 M [p2 h +2HHDb- BM/B+ iBM; M 2M? M+2/ 2/m+iBQ
72°2MiB iBQM BMiQ K2KQ v +2HHDBX h?2 K im Biv@ 2H i2/ /2+HBN
BMi?2" +2HH +QKT “iK2MiX

S 2pBQmb rQ F b?Qrb i? i i?2 /2*HBRE2BIMEKiI®jk2jBb MQi 7QmM

Qi?2  TQBMi Kmi iBQMb U HiK MM 2i HX- kyRec a?QzM2"  2i HX- |
M HvbBb Q7 i?2 KXK3IPDBMi b KTH2b +QHH2+i2/?2 2b?Qr2/ 2bmHil

ey



i72 /2+HBM2 BM: KXIRQHDX J2KQ v *.9Y h +2HHb- K2KQ v *.3Y h
K2KQ v " +2HHDb HH b?Qr2/ “2/m+iBDHR BIMHXN3D|j2/ iQ *.j9Y T C
2MBiQ  +2HHbX

h?2 2M? M+2/ "2/m+iBQM BRIpR¥jkBj?BM i?2 h +2HH +QKT “iK21
BMp2biB; iQ b iQ [m2 v Ki.L /vM KB+b rBi?BM i?2b2 +2HHbX h?2
; i?2° bBM;H2@+2HH p "B Mi@H2p2H /i 7Q° bm#b2i Q7 T iB2Mi.

i XkXk aBM:H2@+2HHHOOXE |/ |

aBt T iB2Mib 7°QK i?2 +Q?Q i r2°2 b2H2+i2/ 7Q" bBM:H2@+2HH
/ i b2ir?B+? BbmM/2  +QMDbB/2" iBQM BM i?2 "2K BM/2 Q7 i?Bb
BMh #H2 jXRX h?2 +?2Qb2M T iB2Mibé :2b > M;2 #2ir22M R3 M/ 9¢
b+Q 2 M:2 Q7 RdXe iQ 98XkX>aBHRp2HD H2HH HKQHKD +i2/ QM M
+2HH ivT2b rBi?BM i?2 h@+2HH +ORT2MB2QIT % 2Hjdb "2 /B 2+iHv
7°QK >a* +QKT iK2Mi M/ "2 i?2 KQbi M Bp2 +2HHb BMp2biB; i2/-
"272°2M+2 iQ +QKT "2 0?2 ++2H2 >2(BiQBM Q72KX+RHH +QKT °
K2MiX . i r2°2 +QHH2+i2/ 7°QK bT2+B}+ kK@uv hV¥ QiHXvT 2b, |
//IBiBQM HHv- p "B Mi HQ / K2 bm 2K2Mib r2°2 +QHH2+i2/ 7Q " "
KQMQ+vi2bX JOQMQ+Vvi2b- HbQ Q' B:BM HHv /2 'Bp2/ 7 QK >a*b-
h +2HHbX h?2B  HBM2 ;2 #°2 Fb rv 7°QK i?2 h M/ " +2HHb T B(
T°Q:2MBiQ bX h?2b2 2 MQi?2° +2HH ivT2 r?B+?2 + M #2 mb2/ i
2M? M+2/ 2/m+iBQM Bb bT2+B}+ iQ i?2 h +2HH +QKT “iK2MiX

S iB2M| A2] a2t a+ H2/ hQi HP.® B Mi HQ /|JUWV
"HQQ/ Ul |2B/M2
SRy | k9| J RdXe 8N UKKV Nk
SR8 | 98] J 98Xk kj u9s) 38
SRd | 9¢e| 6 RdXe N U9eV €9
SR3 | k9| 6 ROX8 je Uk9) 3y
SRN | ky| 6 k9XN 8N UkyV dy
Skk | R3 6 k9X8 ey UR3 Ne

h #H2 jSRB2Mi bmKK v 7Q°  bBM;H2 @X+RMHbm#H2bBB T iB2Mib 7" QK i?2
r?B+?2r2°2 +?2Qb2M 7Q°  bBM;H2@+2HH M HvbBbX ;;°2; i2p B MiHQ /|

h?2 Q#b2'p2/p "B MiHQ /bbT MM2/ U HKQbiV i 2 2MiRR@mTT
BiQ'b M/ KQMQ+vi2b ;2M2"> HHv 2t?B#BiBM: i?2 rB/2bi " M:2b- i
?B;?HB;?i2/ BMvQmM:2 T iB2MibX HHT iB2Mibb?Qr bTBF2 Q7
i?72 h +2HH +QKT iK2Mib- r?B+? #2+QK2b KQ 2 T'QMQmM+2/ rBi
QH/2 T iB2Mib b?Qr i?2 b K2 BITBE2MBAQG p> KQMQ+vi2b M/ " +2
6B;m 2 jXk 7Q° bm#b2i Q7 i?2/ i X

hQ 2p2 HbQK2 Q7 i?2 mM/2 HvBM; Ki.L /vM KB+bi? i "2/ Bp
i?72 T'QTQiBQM Q7 +2HHb i? i ? p2 +QKTH2i2Hv "2KQp2/i?2 p E
M/ i?mb "2 +?22/ rBH/@ivT2 ?QKQTH bKv- Kmbi #2 [m MiB}2/X Il
iBQM H 2°°Q' Bb #2HB2p2/iQ #2 BM i?2 /i - M/ HH +2HHb r?Qb
M2 @x2 QbTBF2 "2 #2HB2p2/iQ? p2 2 +?22/ rBH/@ivT2 ?QKQT
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6B;m 2 jXKM;H2@+2HH p "B Mi HQ / b?Qrb M2 "@x2°Q bTBF2 rBi?BM I
K2MX >BbiQ;" Kb Q7p 'B Mi@HQ /rBi?BM bT2+B}+ +2HH ivT2b +QHH2+i:
TT QtBK i2Hv Ryy bBM;H2@ +2HH Q#b2 p iBQMb r2°2 +QHH2+i2/ T2 +2
MQM@bKQQi? /12MbBivX

i?Bb +? Ti2 - HH +2HHDb rBi?BM i?2 M2 "@x2°Qp 'B Mi HQ / bTBF:
B+ i2/ KXjk97 QK i?2B  Ki.L TQTmH iBQM M/ #2 rBH/@ivT2 ?2QK!
i22°27Q°2-°272°2M+2biQi?2T QTQ iBQM Q7 rBH/@ivT2 ?QKQTH
iQ i?72 T QTQ iBQM Q7 +2HHb #2HQM:BM; iQ i?2 M2 "@x2°Q bTBF2

jXkXj .i M HvbBb BK

_Q#mbiHV 2biBK i2i?2 T QTQ iBQM Q7 #HQQ/ +2HHb r?B+?? p2 2
7Q° 2 +? +2HH VT2 rBi?BM i?2 bBt T iB2Mib rBi? bBM;H2@ +2HH Q

iXj J2i?Q/b

jXjXR JBtim 2 KQ/2H

KBtim 2 KQ/2H M im > HHv }ibi?2 KQ/2HHBM; i bF-BM+Q TQ"  iBM
M/ HHQrBM; /Bz2 2Mi /2MbBiv 7mM+iBQMb iQ /2b+ B#2 2 +? bT
i?2 rBH/@ivT2 2QKQTH bKv iQ #2 M im> H T ~ K2i2  BM i?2 KQ/Z
i?2 KBtim 2 KQ/2H Kmbi KQ/2H i?Bb bT2+i Q7 i?2 /i X S'QTQ iB
BM i?2 “[®0;20]- r?B+? K v bm;;2bii?2 mb2 Q7 "2i /Bbi'B#miBQMX
/IBbi"B#miBQMb "2 bQK2r? i "2bi'B+iBp2 BM i?2B  b? T2 M/ HQ+

ek



MQ 'K H/Bbi'B#miBQMBb T QTQb2/-r?B+? HHQrbKQ 27 22/QK
i?72 M2 "@x2 Q bTBF2X . i QmibB/2i?2M2 "@x2'Q bTBF2 Bb "2H
Q' T?vbB+ H BMi2 T 2i iBOQM Q7 Qi?2° bm#@TQTmH iBQMbX h?:
+QKTQM2Mi Q7 i?2 KBtim 2 iQ #2 mMB7Q 'K /Bbi'B#miBQM- r?¢
i?72° MOPR;1.0]X Hi?Qm;? i?2 b2+QM/ +QKTQM2Miéb T ° K2i2 b U" |
/2MbBiv Q7 i?2 +QKTQM2Mi Bb biBHH p "B #H2 /m2 YQk B4R bbQ+E
i72 p "B Mi HQ K@iQ2b2 p iBQM@IQ KRB @ivEABM iB2Mi- i?2
KQ/2H Bb
Yigk D w5 i i i Noy s > +@ )U(O;1): UjXRV

h?2 T ° K2i2 biQ #2 BM72;:2M/327Q i HM] - /2MQiBM; i?2 rBH/ @iV’
2QKQTH Kbv T'QTQ iBQMb- bTBF2 +2Mi*2b M/ bTBF2 bi M/ “/ /2

h?2 KQ/2H bbmK2b MQ "2H iBQMb?BT #2ir22M rBH/@ivT2 ?2Qk
ir22M +2HH ivT2b Q T iB2Mib- b i?2 bTBF2 Bb #2HB2p2/ iQ #2
iQ b2[m2M+BM; 2°°Q bX ?B2° “+2v +QmH/ #2 [/2/iQ i?2 KQI/2H.
2°°Q b 7Q 2 +?2 # i+?2X >Qr2p2 - # i+? 2z2+ib "2 MQi Q7 BMi2 2b]
KQ/2H r2°2 iQ #2 mb2/ ; BM 7Q  /Bz2 2Mi/ i b2ibr?2 2 i?Bb 2tT2
MQi 2tBhi- Bi rQmH/ #2 #2M2}+B HiQ FMQr B7 i?2 KQ/2H r b biBHI
2QKQTH Kbv T'QTQ iBQMX h?2°27Q°2- 2 +?2 T iB2Mi M/ +2HH@
b M BM/2T2M/2Mi / i b2i- M/ i?2 KQ/2H MQi iBQM + M #2 bBKTI
"2KQpPBM; bm#b B2 X@ 2% Q#b2 p iBQM Q7 i?2 +m "2Mi/ i b2i L
+2HH ivT2VX h?2 KQ/2H Bb

Yii ;s Npyg ; 2 +(1 )U(0; 1): UjXkV

iXjXk S'BQ #2HB27b

h?2 T°'BQ #2HBi220BA/@ivT2 ?2QKQTH bKvT QTQ iBQM-p "V /2T:
M/ T iB2MiX hQ HHQr i?2 KQ/2H iQ #2 TTHB2/iQ Qi?2 /i b2ib-
T°QTQb2/-r?B+? + M #2 mb2/ 7Q° HH T iB2Mib M/ +2HH ivT2bX |
i?2 bTBF2 Bb MQi b22M BM HH T iB2Mib M/ +2HH ivT2bX >Qr2p:
ivT2b M/ T iB2Mib i?2 bTBF2 TBB® BR2F272BM/ Q 2- rBb? iQ +QMbi
T'BQ  #2HB27 i? i "2~2+ibi?2 mM+2'i BMivBM i?2 bTBF26b 2tBbi

G2ip #2 i?2 MMFMQrM T Q# #BHBiv Q7 bTBF2 2tBbi2M+2X h?2 T
iQ "2i T'BQ -r?Qb2[6a]TTN) bBb

o "2i(a0;h): UjXjVv

T B@BBbp Hm2 Bbp2'vmM+2'i BMc M mMBM7Q K2/-~ i T BQ +
p=h=1X

h?2 T"Q# #BHBiv Q7 bTBF2 2tBbi2M+2 Bb mb2/ b T i Q7 irQ
i "B#miBQM 7Q i?2 T BQ #2HB27b Q7 i?2 T QTQ iBQM Q7 Q#b2"
h?2 }"bi +QKTQM2Mi- r2B-sBRB/ bBi@+B i2/ rBi? MQ bTBF2 2tBbiBM;
2tBbib- MQ Q#b2 p iBQMb + M #2HQM; iQ Bi- M/ bQ i?2 +QKTQM2
yXy rBi? T'Q# #BHBiv RXyX h?2 b2+QM/ I+ QK-TRMZNiT B B; ?#2MHBV
Q7i?22T QTQ iBQM-;Bp2Mi?2bTBF2 2tBbib M/ b?QmH/? p2 MQM

ej



G2ip #2 /2MDbBiv 7mM+iBQM- bmg+BX?=i0BZ 1:0 BX2X Bidéb QMHvV
TQbbB#H2 p Hm2 Bb yXyX h?2 irQ@+QKTQM2MiBHB®2M2 T BQ" /Bt

Jjo oo0t(@ o)"2i(ab: Ujxov

h?2 T K282 Mb Kmbi #2 +?2Qb2MX 1tT2'ib ? p2 2?B;? /2;°22 Q7 m
bTBF2 T'QTQ iBQM ;:Bp2M=Bhb RtBRi2MH22MQQ ;Bp2 2[m H T Q# #E
HH "2 b Q7 bmTTQ iX h?2 "2bmHiBPMg T TEXB M2 K tsHiviM QB b

~ i QM i?2 (OM]}2b22 6B;m 2 jXjX

6B;m 2 gXIBF2 T'QTQ  iBQM T RQ?8B8dHB;270W Q7 Ryy-yyy " M/QK /  rb 7 Qk
T'BQ  #2HB27b Q7 i?2 M2 "@xPp(@XOTBF2 T'QTQ ' iBQM-

S'BQ  #2HB27b Kmbi #2 +?2Qb2M 7Q i?2 "2K BMBM:; irQ T > K2i2
p B M+2X A7 M2 "@x2 ' Q bTBF2 Bb T 2b2Mi- Bib HQ+ iBQM Kmbi
~ i T BQ QM i?JOBM]iBlp+H?Qb2M iQ "2~2+i i?BbX PmibB/2 Q7 i?Bb
/2MbBiv Bb x2 Q- :BpBM; MQ r2B:?2iiQi? i "2 Q7 i?22@0ODXQ i- M/ i
A7 DbTBF2 2tBbib- Bi Kmbi? p2 “2H iBp2HvbK HHp "B M+2 iQ #2
h?2°27Q°2- T'BQ " #2HB27b 7Q  i?2 bTBF26bt ) Mh?2/ 20BnHBIBM ; "
2tT2+i2/ bTBF2 p [B=M2X BBAKQ/2H bi'm+im 2 + M #2 b22M BM 6B

iXjXj *QKTmi iBQM H K2i?Q/b

h?2 KQ/2H Bb M2Bi?2" +QMDm; i2 MQ b2KB@+QMDm; i2- M/ i?2
#2 7QmM/ M HviB+ HHv Q ' b KTH2/ mbBM; :B##b b KTH2 ¢ Bi Km
bQK2 Qi?2" J*J* b+?2K2X *QMbi m+iBM; J2i QTQHBb@> biBM;k
M TT' QT B i2 T°QTQb H/Bbi'B#miBQM + M #2 +? HH2M;BM;X AN
+QM/m+i2/ #v i?2 bi iBbiB+dd DM KK2 - kyyjVX AMBIiB H mMb Q7
b+?2K2 b?Qr2/i? ii?2 TQbi2'BQ /" rb TQbb2bb ?B;?/2;°22 Q7
QmiTmir bi?BMM2/ rBi? H ; Q7 Ryy- 2bmHiIiBM; BM HKQbi mM+:
6Q 2 +? +2HH ivT2 M/ T iB2Mi/ i -i? 22 +? BMbr2 2 2t2+mi2/ rBi
UMQi BM+HmM/BM; H ;V- Q7 r?B+? i?2 } bi ? H7r b +QMbB/2 2/ iQ
rb 2KQp2/X h?2 2K BMBM; TQbi2°BQ /" rbr2°'2 i?BMM2/- "2bm|
MM+Q "2H i2/ /  rb 7°QK i?2 TQbi2'BQ X LQ +? BMb b?Qr2/ bB;M
BMbT2+iBQM Q7 i "+@ HihQbiX M/
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6B;m 2 jXBQQ/ +2HH p "B2Mi H2p2H KQ/2H /B 2+{2/ vRbBHB+K Bt 2
KQ/2H Q7 p "B Mi HQ /b BM #HQQ/ +2HH / i X h?2 Q#b2'p2/ /i Q7 p°
I2MQM/- 7Q° k23@i? bBM;H2@ +2HH Q#b2 p iBQM Q7 DbT2+B}+ T iB2Mi I
M/ bi M/ “//2pB iBQM Q7 i?2 i'mM+ i2/ MQ K H }ii2/MQ X?BW2TBFRA2i 2
T QTQ iBQM Bb /2M\Wi2?7 %W "Q# #BHBiv Q7 bTB¥2S2BELi IM+R2i2 b "2
/2MQi2/ #v HQr2 + b2 "QK M H2ii2 b BM b[m "2 MQ/2b- M/ mMFMQrM T
2 °22F H2ii2 b rBi?BM +B +mH > MQ/2bX

iX9 _2bmHib

jX9XR JQ/2H QmiTmi

6B bi-r2BMbT2+ii?2 T ~ K2i2 TQbi2 ' BQ biQ +?2+FB7i?2T ~ K
[ i2] TQbi2XB@BBM 2b jX8 b?Qr 2t KTH2 TQhbi2 BQ /Bbi B#miBQM
i?72 KQ/2HiQp B MiHQ / /i 7Q *.j9Y S'Q;2MBiQ" +2HHb M/ *.¢
#Qi? T iB2Mi SkkX 6B bi- +QMbB/2  i?2 *.j9Y T Q;2MBiQ QmiTmi
-i?22rBH/@ivT2 ?QKQTH bKv T QTQ iBQM-Bb r2B;?i2/ KQbiHvV i
T Q# #BHBiv Q7 i?2 T QTQ iBQM #2BM; 2[m H iQ yXy Bb yXNeeX
Qp2 r?2HKBM;HvV KQ/2HH2/ #v i?2 b2+QM/ +QKTQM2Mi Q7 i?2 KB
i?72TQbi2 " BQ #2HBW/7-br2aJbRiTQbi2 BQ /Bbi B#miBQMb "2b2K#H
T°BQ bX bi?2/ i Bb HKQbi +QKTH2i2HvVv KQ/2HH2/ #v i?2 b2+Q
+ MMQiIi BM72 i?2 T  K2i2' b Q7 i?2 } bi +QKTQM2MiX h?2 T Q#
o- BbbF2r2/iQr "/ yXyX Hi?Qm;? i?2 $p2HR2FoOmMAQmA/- i?72 2 Bb
Q7 TQbi2°BQ mM+2'i BMivX h?Bb Bb HBF2HvV /m2 iQ i?2 ?B2" " +°
bF2r2/ TQbi2 ' BQ rBi? ?B;? mM+2p{ BWIiv?BMiVITBM ;HQ7KQ/2H iQ
i?Bb /i X
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6B;m 2 X@hi2 ' BQ T QTQ iBQM Q7 rBH/@ivT2 ?2QKQTH bKv mX/ i2b BM
h?2 T'BQ  UTBMFV M/ TQDbi2'BQ  U; 22MV #2HB27b 7Q  i?2 mMMFMQrM K
i?72 T°"QTQb2/ KQ/2H iQ bBM;H2@+2HH *.j9Y S°Q;2MBiQ  p "B Mi HQ // i
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L2ti- +QMbB/2  i?2 TQbi2 ' BQ  #2HB27b 7i2 }iiBM:i?2 KQ/2H i
* 9Y M Bp2 h +2HHb 7°QK T iB2Mi Skkc i?Bb /i b2i b?Qrb /BbiBI
ivT2 2QKQTH bKB+ +2HHb Ub22 6B:m 2 jXkVX AM +QMi biiQi?2"
S'Q:2MBiQ  +2HH / i - i?2 #HBP2FD #2QMimT/ i2/- ;"2 iHvV "2/m+B]
T K2i2° mM+2'i BMivX h?2 TQbi2 ' BQ  #2HB27b #Qmi i?2 bTBF:
mT/ i2/X >2°2-i?2 TQbi2 " BQ  #2HB27b #Qmii2dBIRFIAQTr Qkb #B |
RXy #mi ? p2 ?B:? mM+2'i BMiv- KB Q BM; i?2 TQbi2 BQ Q7 i?2

iX9Xk JQ/2H }i

JQ/2H }i+ M#2 pBbm HHv bb2bb2/#vBMbT2+iBM; i?2TQbi2"BQ"
T "2/iQ i?2 Q#b2 p2// i X A7 i?2 KQ/2H b?Qrb TQQ KQ/2H }i- 7
b22M #2ir22M i?2 T 2/B+i2/ M/ Q#b2 p2/p Hm2bX 6B;m 2 jXe b?Q
/IBbi'B#miBQMb 7Q° bm#b2i Q7 +2HH ivT2b 7Q° T iB2Mi Skk- 7i
mMM+2'i BMivX h?2 TQbi2'BQ T '2/B+iBp2 /Bbi'B#miBQMb TT2 i
+m’ i2Hv B/2MiB7vBM; i?2 2tBbi2M+2 M/ T QTQ ' iBQM Q7 bTBF2b

6B;m 2 j[X@bhi2 ' BQ T 2/B+iBp2 /Bbi'B#miBQM b?Qrb :QQ/ 2b2K#H M+
/i X SQbi2 ' BQ T 2/B+iBp2/Bbi'B#miBQM Q7 p 'B MiHQ /U; 22MV +QK
Q#b2 p2/p "B MiHQ // i UMQIi; 22MVX h?2/ i b?QrM Bb bm#b2i Q7 +:

iX9Xj] S'QTQ ' iBQM Q7 +2HHb 2 +?BM: rBH/@ivT2 ?Q

h?2 M HvbBb BK2/iQ }M/ i?2 +2HH@ivT2@DbT2+B}+ T'QTQ iBQN
rBH/@ivT2 ?QKQTH bKvX 6Q  i?2 KQ/2H mb2/ ?2°2- i?BbXBb /2b+
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h?2°27Q°2-r2 + M BMbT2+i Bib TQbi2 'BQ b /B 2+iHVX GB;m 2 jXd
2 +2 +2HH ivT2r?22°2/ i r b+QHH2+i2/7Q T iB2Mi SkkX Ai + M #2
2 p22 /B+ i2/p B MiKi.L BMi?2 *.j9Y S'Q;2MBiQ  +2HHb Q  KQI
* 3Y M Bp2 h +2HHb b?Qr bBKBH ~ H2p2Hb Q7 rBH/@ivT2 ?QKQTH

p HmM2b0Q2X AM/22/-i?2°2 Bb MQ bm#bi MiB H /Bz2 2M+2 BM i?2B"

i?72 N8W >.A Q7 i?2B  TQbi2 'BQ  /Bz2 '2M+2X AM +QMi" bi-M Bp2"
HQr2 rBH/@ivT2 ?QKQTH bKv T'QTQ iBQM M/ TQbi2 'BQ  2tT2+

h?2 TQbi2 " BQ #2HB27b b?Qr bm#bi MiB H/Bz2 2M+2b #2ir22M |
Kim2+QmMi2 T ib BM T iB2Mi kkM/ th? 2-+2HNbh? p2 bm#bi MiB +
?B;?2 T QTQ iBQMb i? Mi?2 *9Y M Bp2 h +2HHb r?2M +QKT "BWN
2M+2b mbBM; N8W >.AX h?Bb bm;;2bib M2; iBp2b2H2+iBQM ; BM
+2HH K im" iBQMX gqBi?BMi?2*.3Y h+2HHb- bm#bi MiB H/Bz2 2]
BM; i?% hM/ Bupa +2HHDb ; BMbi i?2 M Bp2 +2HHbX LQ bm#bi MiB H
Bb 7QmM/ #2ir22M *.3Y M Bp2 +gHHDHWE-* . BBKM/B+ i2/ #v i?2 TQb
N8W >.AX >Qr2p2 - i?2 2tT2+i2/ T'QTQ'iBQM Q7 +2HHb 2 +?BM;
?B;?2 rBi?BMZ.3F2HHDbX

h?2 BM+ 2 b2/ T'QTQ iBQM Q7 rBH/@ivT2 ?QKQTH bKv rBi?BM
BM/B+ i2b M2: iBp2 b2H2+iBQM ::pBMBbMi?Ri KXj/k®jBM: h +2HH /B 7
72 2MiB iBQMX h?2 b K2 "2bmHi Bb Q#b2'p2/ 7Q° HH T iB2Mib rB
6B;m 2 jXdX am#bi MiB H /Bz2 2M+2b BM i?2 T'QTQ iBQM Q7 rBH.
#2 H2bb +QKKQM b T iB2Mib :2X h?Bb Bb HBF2HvV /m2 iQ i?2 TQb
i?2° M;2 (yXy- RXy)- bi?2v "2 T ' QTQ iBQMb- H2 /BM; iQ bF2r2/
2tT2+i iBQMb U+HQb2 iQ RXyVX
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