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T°Q;'2bbBp2Hv Kv +iBpBiB2b /Bp2 ' bB}2/iQr /b Qi?2° "2 b-BM+HmM/BN
72°2M+2 b r2HH bi? i Q7 BMi'Q/m+BM; MQp2H iBK2/@ miQK i # b2/
TTHB+ iBp2 T2 bT2+iBp2i?27Q+mb Q7 KvrQ ' F? b#22M K BMHv BM /2
i?7 11?72 K2i?Q/QHQ;B+ HMQp2HiIiB2b A? p2BMi"Q/m+2/# Qm;?i BM /Bz
BM+HmM/BM; i? i Q7 #BQHQ;B+ H bvbi2Kb- i? i Q7 K Mm7 +im BM; bvbiZ
+QKKmMB+ iBQM M2irQ FbX

*2 Ti2'k;Bp2b M Qp2'pB2rQ7 MBKTQ'i Mi +QMi'B#miBQM BM i?2 }2
KQ/2H +?2+FBM;X aT2+B}+ HibliviBoBEBWi HQKMQ+2H a P24 FBM2rQ F
reB+? "2HB2b QM MQp2H miQK i @# b2/ 7Q K HBbK-M K2Hvi?2 >v# B
GQ;B+U> aGV-7Q 2tT ' 2bbBM; T°'QT2'iB2b Q7 T Q# #BHBbiB+ KQ/2H]
i?°Qm;? +QHH #Q  iBQM rBi? a2 ;2 > // /- LB? H S2F2 ;BM M/ J ‘B2 .
i?72M 7m’i?2° 2ti2M/2/iQ "2MQBi " "#Qi M/ 2bmHi2/ rBi? i?2BMi"Q/m+iB
K HBUK.(* RR*¥.. *RR"". " R8) br2HH b rBi? i?2/2p2HQPKPMi Q7 i?2 *
bQ7ir "2 iMQOHRR ""kk-*Pa)X

AM? Ti2jr2 '2TQ'i QM M2rHv BMi'Q/m+2/ TT'Q +? 7Q T ~ K2i B+ p.
i2KTQ  HT QT2'iB2b ; BMbibiQ+? biB+ KQ/2Hb-BX2X- 7% K2rQ F r?E
H2K Q7 2biBK iBM; i?2 b iBb7 +iBQM T 'Q# #BHBiv Q7 ;Bp2M i2KTQ" H
iBOM Q7 KQ/2H6b T ° K2i2'bX h?Bb Bb +?B2p2/i? ' Qm;? / Ti iBQM Q
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"v2bB M *QKTmi iBQM U "*V K2i?Q/- i2+?MB[m2 7Q" + HB#  iBM; K
++Q ' /BM; iQ Q#b2 p iBQMb Q7 i?2 +im Hbvbi2KmM/2  bim/vX h?2 [ Ti
Bb # b2/ QM i?2 MQIiBIQIM#BRABIi VR Bb2/M®2[m MiB7v 6?2Qr 7 "6 Ui?2 KQ/2
BMbi M+2 +Q "2bTQM/BM; iQV T " K2i2 b2i Bb 7' QK b iBb7vBM; i?2 +
T +iB+ Hi2°'Kbi?2 7 K2rQ ' Fmb2b biQ+? biB+ bBKmH iBQM 7Q b KTHI
BMbi M+2 M/ MKQMBIQIQK iQM UQ7 k? MTQ2'K2 bm BM; i?2 b iBb} #BHB
/IBbi M+2 Q7 i?2 b KTH2/ i° D2+iQ°'B2bX h?Bb +QMi B#miBQMb ? p2 #2
i?72 S?.1?22bBb rQ'F Q7 J ?KQMZMBRPBLPMA(bmMT2 pBb2/ rBi? S mH@ >2I
*Qm™M /2 M/ ? p2 H2/iQ i?2 TmM#HB* BRMbHKAXT T2 b (

AM? Ti2°9r2 T '2b2Mi +QMi ' B#miBQMb //'2bbBM; i?72 T Q#H2K Q7 7
Q7 biQ+? biB+ Qb+BHH iQ'bX Hi?Qm;? 2bi #HBb?2/ K i?2K iB+ H TT°
i Mb7Q K M/ miQ+Q "'2H iBQM M HvbBb "2 +QKKQMHV 2KTHQvV2/ 7Q"
"BQ/B+ bB;M Hb ?2°2r2 7 +2 i?2 T'Q#H2K 7' QK /Bz2 HWi;B2 BWT2+iBp?Z
+? ~ +i2'Bb iBQM Q7 T2 ' BQ/B+BiBNTBHb2bM D nBi2H iBQM "2H i2/ BM
iQ'b ; BMbi /Bb+'2i2 2p2Mi biQ BB KQ72ARM2 M/ K2i2  bT +2 Q7
biQ+? biB+ Qb+BHH iQ bQi? ii?2 "2bmHiIBM; KQ/2H K22ib;Bp2M T2 BQ
p2° ;2 /m” iBQM Q7 i?2 T2 BQ/VX AMbTB 2/ #v i?2 S?. aZBBb rQ F Q7 .
r2 2ti2M/ i?2 +? ° +i2 BWQIBEYMTQ BQ/BMBIQ/ mM+BM; "B+? ?2v# B/ miQK ic
bT2+B}+ iBQMb 7Q° bb2bbBM; #Qi? i?2 T2'BQ/ M/ i?2 KTHBIim/2 Q7
i?7Qb2 miQK i r2i?2M 7m’i?2° / Tii?2 miQK i @# b2/ / Ti iBQM Q7 "
BM72°2M+2 QmiHBMQ BM%? b2 7 Qb+BHH iQ'vKQ/2HbX h?2 +QMi B#mi
BMi?Bb +? Ti2> "2 # b2/ QM i?2 TQHHQTB WRKkT.R&"bHR BX

AM? Ti28r2/2b+"B#2 MmMK#2 Q7 +QMi ' B#miBQMbBMi?2}2H/ Q7 T2
Q7 biQ+? biB+ KQ/2Hb BM /Bz2 2Mi /QK BMb-BM+HmM/BM; i? i Q7 #BQH
KmMB+ iBQM M2irQ"Fb M/ Q7 K Mm7 +im ' BM; bvbi2KbX h?2 Qp2° HH
iQ /12KQMbi™ i2- #vi FBM; BMiQ ++QmMi /Bp2 b2 ivT2 Q7 bvbi2Kb- iQ r
i F2 /p Mi ;2Q77Q K HKQ/2H@# b2/ TT Q +?22/iQ //"2bb "2H2p Mi T2
[mM2biBQMbX

Hi?Qm;? +QM+HmMbBp2 "2K "Fb +QM+2"MBM; "2b2 "+? /IB'2+iBQMb (
i i?72 2M/ Q7 i?2 "2bT2+iBp2+R2ZZ R " BBM2M2" HT2 bT2+iBp2b ArBb? i
+QMbB/2° b /B '2+iBQMb iQ ;mB/2 Kv7mim 2 "2b2 "+?2 rQ'F "2 /Bb+mbb

6BM HHY BM'er2 ;Bp2 # B27 Qp2 pB2r Q7 Qi?2  +QMi ' B#miBQMb A ?
M/ i? i "2 MQi/2b+"B#2/ BM i?Bb K Mmb+ " BTiX h?Qb2 +QMi'B#miBQMtl
MQmb/QK BMb-BM+H@KBRQHRIBQM H TT Q +?22biQ biQ+H?2 hiB+ KQ/2H
QRQ/2HHBM; 7Q°K HBbKb 7Q  iBK2/-biQ+?2 i?iB@BKDQPp@dK2Mibbivpi2Kb
i?72 TT QtBK i2 " v2bB M +QKTmii PBIQ¥RQ TKIr FRQTR2?7Q K M+2 KQ/2HHBM;
K Mm7 +im " BM; MWbIRKQr B2H2bb M2irQ R TH)BRVQEb+ BTIiBQM Q7 2 +7?
Q7 i?2b2 Qi?2  +QMi'B#miBQMb Bb ;Bp2M iQ;2i?2 TQBMi2 brBi?i?2 +Q

Rh?22 /m HbQ7+2@iBK2 "Q#rbBiIMBABLTT Q +?22b 7Q° bb2bbBM; i?2 "Q#mbi b iBb7 +iBQ
7Q°KmH 2 Qp2°  MOQM@T Q# ¥BWERDbiB+ KQ/2Hb (



*? Ti2 k

1tT 2bbBp2 bi iBbiB+ HKQ/2H
+7?2+FBM;

aBM+2 Bib BMi ' Q/m+iBQM BM i?2 H i2@dybf2 "Hv@3yb KQ/2H +?2+FBM
MB[m2 7Q i?2 miQK iB+ p2 ' B}+ iBQM Q7 bvbi2Kéb T QT2 iB2bX :Bp
bi i2/i?2 ' Qm;? iI2KTQT @HQiBH M;i; Q2Bi?Kb "2 T QpB/2/i? i HHQr QN
7Q 2bi #HBDb?BM; r?2i?2" b?2BD}@W 2 BpBM KQ/2H Q7 i?2 +QMbB/2°2/ b
i2KX h?2 TQTmH "Biv Q7 KQ/2H +?2+FBM; Bb K BMHvV /Im2 iQ i? 22 7 +i
2tT 2bb bT2+B}+ T QT2 iB2b #v 7Q KmH b Q7 M TT QT B i2 HQ;B+- Ul
7QmM/ iBQMb # b2/ QM miQK i i?72Q v M/ UjVi?2 bBKTHB+BivQ7i?2p
reB+? 2 b H2/iQ i?72 /2p2HQTK2Mi Q7 MmMK2 Qmb iQQHbX

gBi? Bib b2KBMSMNMd&EMmM2HB b2ii?2 ;;QmM/ 7Q KQ/2H +?2+FBM; #v
BM; i?72 p2 B}+HBOIM Q&iBK2 i2KUGhGVHQ BHF2 iB2b ; BMbi /IBb+ 2i2@!|
MMiBK2/ KQ/2Hb Q7 +QKTmi2 T Q; KbX GhG b2K MBBWD '@BKBD2 iQ |
2 bQMBMT, QT2 iB2b "2 2p HHRIBMB2(nhKIKM +2b Q7 biTi2BUWUB X2 X
2T 2b2Mi TQbbB#H2 2t2+miBQMb Q7 i?2 bvbi2K mM/2™ M HvbBbX h?:
rb7m i?2 /2p2HQT2/ #v #Qi? 1K216QW M /ZH2HR2Ab MZaB FBb (
rBi? i72 BMi " Q/m+iBQKITQ iBRM iZ2hE@Q:B+2KTQ™ HHOVB?BKQ;
iIBK2 QT2 iB2b-BX2X T°'QT2'iB2bi? i HHQrb 7Q#i MBMBBONQ ++QmMi

KQ/2HG6b 2t2+miBQM- M/ ?22M+2 "i222HnPA2iT,MBWIBbbm2/ #v
KQ/2HX "Qi? GhG M/ *hG T QT2 iB2i HBBNMDP22XMNiHHmM i2 iQ 2Bi?2"
i'mQ7 Hb2BMbi® MbBIiBQMKQ@b2HK 1t KTH2 Q7 T QT2 iB2bi? i+ M #2 pz
i?2°Qm;? GhG Q" *hG KQ/2H +?2@+#BRMW;+2 DRVWVQM+m "2Mi ++2bb iQ Kmi
2t+HmbBp2 b? "2/UB bR QbWB#BHBIv iQ ++2bb b? "2/ "2bQm +2 |
Q7i2MEBp2M2bbVX am+? FBM/ Q7 [ImHRI iBpAvV /12HWMBHR2QM- i?72v + M@
MQi BM+HmM/2 Mv 7Q°'K Q7 [m MiB}+ iBQMX 6Q  a2KIT KWXK20K 22 M bi i
i?7 i Bbb2Mi rBHH 2p2Mim #HHiv+#RIMG2Bp 240B7v rBi?BM r?B+? /2H v Bir
"2+2Bp2/X



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; e

LQiB+2 i? i GhG M/ *hG "2 /BbiBM+i T°QT2ivH M;m ;2b UbQK2 GhG
MQ *hG 2[mBp H2MiV rBi? MQM@2KTiv BMi2 ' b2+iBQM UbQK2 GhG T
2[mBp H2Mi M/ pB+2p2°'b V M/i? ii?2v "2 #Qi?(bxB3d KRQ#Wi?2 *hG
HQ;B+X

S'Q# #BHBbiB+ KQ/2H +BFBN;KB/ Nyb "2b2 "+?22 b bi "i2/iQ ;2i BMi2
BM 2ti2M/BM; i?2 KQ/2H +?2+FBM; TT Q +?2iQ i?2p2 B}+ iBQM Q7 T Q
b2KBM HrQ F Q7 > MbbQM CNNYIQMMDIOQM G KQ/2H +?2+FBM; iQ i?2 p2°
}+ iIBQM Q7 /IBb+ 2i2@iBK2 J "FQp +? BMb U.hJ*V-i?2"Qm;? i?2 BMi Q/r
i2KTQ  HHQ;B+-M K2Hvi?2 T Q# #BHBbiB+ p2 ' bBQM Q7 *hGX S*hG HI
T QT2 iB2b r?B+? 272 iQ i?2 T°Q# #BHBiv Q7 U/Bb+ QIMHZYV iBK2@#Q
K2bb ;2 Bb b2Mi i?2°2 Bb i H2 bi N8W T 'Q# #BHBiv Bi rBNMK #2 /2HBp2
G i2° QM x&8x"yy } bi- M/ " Bi2'HX>Eyj) i?2M- 7Tm i?2" 2ti2M/2/ *hG
KQ/2H +?2+FBM; iQ+QMiBMmMQmb@iBK2J "FQp +? BMb U*hJ*bV #v BMi"
aiQ+? biB+ GQ;B+ U*aGV ?2M+2 HHQrBM; 7Q° "2 bQMBM; #Qmii?2 T (
iIBK2@#QmM/2/ 2p2MM iP2XnX2m2 +QMi BMb 8 DQ#b i?2°2 Bb i KQbi k
Q7 "Tm'i?2 DQ# ~"Bp HrBi?BM iVXMR2thIGXBB M2?8MH®@ KBR+- bQ
"2S*hG M/ *aG-r?B+? K2 Mbi? i7Q"KmH 27 QK #Qi? S*hG M/ *aG "2
Qp2 i?2i°22+QMbBbiBM; Q7 HHi®  D2+iQ B2b mM7QH/2/7 QK i?2 +QM|I
U2Bi?2° .hJ*7Q S*hG Q° *hJ* 7Q *aGVX 02 B7vBM; i? i S*hG Q" *
}+ iIBQNMQH/b ; BMbi ;Bp2MJ "FQp +? BM "2[mB 2b bb2bbBM; i?2 T°Q
Q7 i?2bm#@i 22 i? i b?BWABH r2HH@/2}M2/ # b2/ QM i?2 +? °~ +i2°'Bb il
T Q# #BHBiv bT +2 7Q  i?2 i° D2+iQ E2bH&XeaT2HBF+HBMb7Q KmH 2 Q
T Q# #BHBDbiIB+ i2KTQ™ HHQ;B+- "2[mB 2 +QKT "BM; i?QH/IQ# #BHBiv
;, BMbi T Q# #BHB-iVv2MNQQ®PRY] ]- rBi2f < ; ;>g Mp2][0;1]X h?2

[mMm HBi 7TBpR2Mi Q7 S*hGf*aG Bbi? i " 2bmHIBM; r?2Mi?2 +QMbB/2 2/ T C
p Bb 2B0?Ql- +QMp2 b 2hvN?Bi VBpK2Mi Bb i? i BMRIO?IBX ?- i?2v

"2+ HH2/ *aG KQ/2H +?2+FBM; ? b i?2M #22M 7m i?2" 2ti2M/2/ #v ErB
M/'S "FELSYQ9 ;BpBM; i?72 KQ/2HH2 i?2 TQbbB#BHBiv iQ ii +? Ubi i2
iBOQMY /hQ J "FQp +? BM KQ/2Hb Nt iQ #bb2bD QTHHBRH r?B+? Bb
bmTTQ i2/ #v SSARJI (m #Hv i?2 KQbi TQTmH ~ T ' Q# #BHBbiB+ KQ/2H +°

LmK2 B+ HT Q# #BHBbiB+ KQ/2H +?2+FBM; Q7S QRQHBHIB IKi @ #2KiD K2 H
+?22+FBM; K BMHvVi ;2i2/J "FQp +? BMb KQ/2H® @M B2 A bBbhi2/ Q"
UBX2X- H:Q Bi?Kb "2[mB BM: i?2 +QKTH2i2 biQMbB BQIMKIi "BEQp +? E
r?B+? Bb BM HBM2 rBi? i?2 pind}H MRIBEMPR @ 2MiHv 2Mi BHb i?2 i'mi?
70°KmH Kmbi #2 2bi #HBb?2/ #v +QMbB/2 ' BM; KQ/2H BM Bib 2MiB"
2t? mbiBp@# #BHBbiIB+ KQ/2H +?2+FBM: H:Q'Bi?Kb 7Q° J "FQp +? BM
bi> B;?i7Q r "/ i? MFb iQ irQ K BM K2KQ WHRBD i TQIT2LTOM2MiB H
/IBbi"B#miBQM r?B+? +? - +i2 Bb2b J "FQpB M KQ/2Hb M/ kV i?2 UbQK?



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; d

bBp2M2bb Q7 i?2 +QMbB/2 2/ i2KTQ  H HQ;B+b U2X;X S*hG M/ *aGV.
TQBMi Q7 pB2r i?2 p2'B}+ iBQM Q7 i2KTQ  H HQ;B+ 7Q KmH ; BMbi
Bb Q#i BM2/ #v +QK#BM iBQM Q7 K i?2K iB+ H K2i?Q/b i? i /12T2M/ Q
KmH X 6Q° 2t KTH2 7Q " .hJ* KQ/2Hb i MMiB¥83/Mh ABIQ@TQR7iB2b #QBHbD
/QrM iQ bQHPBM:; Q7 bvbi2K Q7 HBM2 TBX @ BQSMH 22" Q 27 (B2b
Bi KQmMib iQ K i'Bt@p2+iQ  KmHiBTHB+ iBQMbX PM i?2 Qi?2" ? M/ 7
P2 B}+ iB@AMIBR2AG 7Q KmH 2 "2/m+2b iQ S*hG T Q#H2K QM i?2 +Q" "
2K#2/12] .h3*r?22°2 b i?2 p2 B}+BiBRD@#QTeMs/ I/ QT2 iB2b #QBHb /QrM iQ
i MbB2Mi@bi i 7 Q#H2HBBQ" *hJ* r?2B+? Bb MmMK2 B+ HHv TT QtBK i2
MMB7Q KEb iBQM

"2vQM/ J "FQpB M KQ/@HI\K2p2' i?2 iBKBM; Q7 biQ+? biB+ 2p2Mib i? i
i2°'Bb2 i?2 +QMbB/2°2/ bvbi2Kéb + MMQi #2 2 bQM #Hv bbmK2/ iQ 7
/Bbi"B#miBQM i?2M i?2 mM/2 HVBM; biQ+? biB+ T'Q+2bb Bb MQ HQM;2
/2}MBiBQM Q7 T Q# #BHBbiB+ KQ/2H +?2+FBM; H;Q Bi?Kb #2+QK2b +
i2ti i?2 MbB2Mi biQ+? biB+HK2i2Q+H#vb2® p€i?- S QHB2 B- _B/B M/ 0B
UBX2X- K2i?Q/i? i HHQrb 7Q  F22TBM: i  +F Q7ii?NM RBHINH @i BiQild BM il
/IBbi'B#miBQM 7Q° MQM@J "FQpB M KQ/2HbV ? b #22M b?2Qr2/ M 2z2+
H:Q Bi?Kb 7Q i?2p2'B}+ iBQM Q7 iBK2@#QmM/2/ T QT2 iB2b ; BMbi :
S 'Q+2bb U:aJSV KR/ARK (

h?2 +m b2 Q7 b+ H ABHBIZXI/2MiHvV Q7 i?2 i “;2i2/ +H bb Q7 KQ/2Hb M/
T 2bbBp2M2bb Q7 i?2T QT2 ivH M:m ;2ti? Mk iBW2H B KiED KBREAHQ 7
+?2+FBM; Bb i?2B b+ H #BHBiv, bi?2bT +2 +QKTH2tBiv Q7 2t? mbiBy
i72 bBx2 Q7 i?2 KQ/2H i?2v + M QMHV #2 TTHB2/iQ KQ/2Hb Q7 6 2 bQN
Qmi K Mv 2 H@HB72 TTHB+ iBQMbX

ai iBbiB+ H KQ/2H +?2MBM;X iQ Qp2 +QK2 i?2 b+ BtZBHBBpPpBbbm2 Q
H;Q Bi?Kb- bQ7i?72 KB/ kyyybM QWM@p2t? FEDNIRE? - MbK2BbiB+ H
KQ/2H +?2WBBW,;- ? b #22M BMi Q/m+2/ #v i?2 TBpQiaHEKQAR 27 uQmM?2
K BMB/2 rBi? aJ*BbiQ 2KTHQvV }MBi2MnKK¥#2 BRQ&IP2Z22 HQIQ#i BM
M TT QtBK i2/ Mbr2 iQi?2 [m2biBQM Q7 r?2i?2° T Q# #BHBbiIB+ i2K
Pol 1Ur?2p2i[0;1] M/2f <; ; ;>gV ?QH/b ; BMbi biQ+MbiBBHPQ/2H
#QBHb /QrM i /2+B/BM; r?2i?2 Pirtd ;T)Q# #BMHIRi@b2 T i?b b iBb7vBM;
+QKTHvV rBg® AM i?Bb "2bT2+i i?2°2 2tBbi irQ 7 KBHB2b Q7 aJ* TT C
reB+? BK2+#B/BR2i?Pr(M; ) prBi?Qmi +im HHv PbiNBK )i BNy
TTHB+ iBXYYNIQJ72bBbVi2bMBNM2Qb2 r?B+? BK i +QKTmMip°MQ7M 2biBK i2
Pr(M; ) U#v TTHB+ #HBXMW/QMWM+2 BKIZR?Q/BV M/ ?2M+2 2bi #HBb? r?2i?2
Pr(M; ) p#v +QKT "BM; i?2 @biBX i2
h?2 +H2 ° /p Mi ;2 Q7 aJ*Bb i? i QM2 /Q2b MQi 2p2M M22/iQ #mBH/
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bvbi2Kéb KQ/2H- Bi bm{+2b i? i bvMi +iB+ H 2T 2b2Mi iBQM- BM i2"}
H M:m:2U2[mBTT2/rBi? MQT2 iBQM H b2K MiBXb¥ bBh+ p BHMHH@ b Q
iBQM H;QFrBA#R /2pBb2/7Q b KTHBE+ UFNEBHRIY2 KQ/2HOb bi i2@bT +2X
1 +?2 i D2+iQvb KIMHZBi?QKb iBb}2b+4BXZQ BMQ2b MQi b iBb7v UBX2}
Bb2D24i2/M/ i?2°27Q 2 Bi +Q "2bTQM/biQ "2 HBb iBQM Q7 "2 MQmH}
+QMb2[m2M+2 bb2bbBM; i?2;TBUMIBIHRIZ OFMi2ti Q7 al* +Q "2bTQM/I
iQ 2biBK iBM:; i?2 /Bbi'B#miBQM Q7 "BMQKB H > M/QK p "B #H2 r?B+?
iQ +QKTmiBM; i?2 " iBQ Q7 b KTH2/ i  DX+iQ ' B2bi? ib iBb7v

alJ* TT ' Q +?2bDp2°  bBM+2 Bib BMi'Q/m+iBQM MmK#2 Q7 alJ* 7Q K HBI
M/ iQQHb ? p2 #22M T°QTQb2/ M/ i?2B" 2z2+iBp2M2bb /2KQMbi  i2/
H ;2@b+ H2 bvbi2Kb BM p "B2ivQ7 }2H/b-BM+HmM/BM; +QKTmi2 M2ir
i2Kb- M/ #BQHQ;B+ BRBIR uDMBIE QT2M2/i?2 r v #v BWMIQQ7 tnb-BAM ; M
i2biBMbp2/ TT ' Q +? iQ /2+B/2-rBi? "#Bi° v TT QtBK iBQM-r?2i?2 i?
i?7 1 *aG T QT2Bibvb iBb}2/ #v MKQQXHHv rBi? i?pXbMQOH/I2"M iBp2
bQHMIBQMiQi?2b K2FBM/ Q7T Q#H2K ? b i?2M2428M5DSYyPQb2/ #v S2v
#v BMi'Q/m+BMQKBx2/ TT QtBK iBQN i+2PHRB? r?2i?2" i?2 T Q# #BHB
i?7 i MGhG T QTRbiv iBb}2/#v .hJ*K i+? ;Bp2pMUPBbI? BMi?2M

#22M BMi2;  i2/ KQM;bi i?2 bi iBbiB+ H2M:BM2b Q7 S_AaJ KQ/2H +?2
+QM}/2M+2 BMi2'p H TT Q +?2b ? p2 #22M T RUNQK2I/BIQEM ARK2 i?72 al*
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Q7ivT2k- M/iQi?Bb BKpb BQ#RINTHKRV r?2M i?2 "2bQm +2 Bb mb2/ #v +
RR2bTkX +HB2Mib- M/ yr?22Mi?2 2bQm +2 Bb MQi mb2/X h?2 i2 "' KBM iE
BMi?2 +QMbi® BMi Q7 “+b H2 /BM3i-QBIR22JWH HQ#?2iBQWM+? QMBb iBC(
2M/b QM Q#b2 p@N? P2+m " "2M+Bevy QBeA2 U+Q "2bTQM/BM; iQ i?2
+QKTH2IiBQM Q7 Q++mT iBQM Q7 i?2 b? "2/ "2bQm’ +R #2BMB;i?2" ivT2
i?72 bmK Q7 +QKTH2i2/ Q++mT iBQM Q7 i?2 "2bQm +2X h?2 KQbi T2+mkt
MiQK i BM 6BXBb2i? i i?2v #QiHPQmbiBQM BMpBR2WKibbi i2@/2T2M/2Mi
T'QTQbBIiBQM- +Q "2bTQM/@M;2MBHEMHNIEBXQM B i2/ rBi? i?2 MOQM@}M F
HQ+ iBQMb, TAQCHQWBUBTZ2M2 Bb i H2 bi iQR2dyIVB N BbIH+B2i2/ iQ

Acc, >0 Ui?2°2 Bb i H2 bi iQFZd\BMO@+B2i2/NM@ree >0 Ui?2° 2

Bb MQ iQF2M MBI M) 'BB™MYV bbQ+B i2/ rBi? i?2 BMIBXB 32 M®2- iBQM

bi "iBM; 7°QK HQUW bBRKIBM; BMBiB HHv i?2 "2bQm +2 Bb 7°22V- MQ K i
2p2Mi Q++m b BM i?2 bvbi2K- i?2 miQKlj QWM rBlHH/ BTRIM/PBM QBM

r?B+? +H bb Q7 +HB2Mib ? b ++2bb iQ i?2 "2bQm +2X h?2 7 +ii? i 7Q"
i MbBiBQMb H #2 HBIZ/IQMBi? Mv +QMbi- BMi "2 p Blg KHZ20BWMOHQ+ iBQ M
BM/m+2 MQM /2i2 "' KBMBbK b QMHv QM2 Q7 i?2b2 i MbBiBQMb Bb TQl
i?72 HQ+ iBQM BMp 'B MibX h?2 bvM+? QM B blsi RQMMQi2b R Bovli B ZOMBM7 H Q A
i?2X@i? /12T "im 2 Q7 U MvV +HB2Mi 7°QK i?2 bvbi2K M/ QM +QM/BiBQ
? p2 mb2/i?2 "2bQm +2 HQM;2  i? MxvT2D K&EAW+ QM piB+2MR2 b QM
+QM/BiBQMi? iivT2 k +HB2Mib ? p2 mb2/i?2 "2bQm +XHQM ;2  i? MivT
7T@A3VX h?Bb HHQrb iQ bb2bb-i?2"Qm;? +Q "2bZQWRBBI) > aG 2tT 2b
Ub22 a2 kdBKXK?2 T " Q# #BHBivi? iivT2 R U 2bTX ivT2 kV +HB2Mib mb2 i~
i? MivT2 kU 2bTX ivT2 RVX

PT2  iBQM H a2K MiB+b, bvM+? QWRBbX A?Q¥DBK H +? ° +i2 Bb iBQM
Q7 brbwM+? QMBb IB@RBHR+DIM iQ b?QrBM; i? i i?2 bvM+?2 QMBb2/ T
Bib2H7 .1aS U2[mBTT2/rBi? #bQ #BM; ++2Tif'2D2+i bi i2bV M/ #v T
/2}MBiBQM U. XMW BRJMM+iBQM Q7 i?2 byM+? " QMBbBM:; +QKTQM2Mib-
KQ/M M/ i?2 GAX

LQi iBQMBBp2M .1laS KK /2HB; ¢;E;Ind;enabled;delay; choice;targei M/
M G> miQKA@G&ME;L; ;Init;Final;X; ~Qti BM i?2 "2K BM/2  r2 /QTi i?2



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; Ky

LJ:aSLKQ/BHQ7 Kmim HHv 2t+HmbBp2 b? "2/ ]12bQm +2

Arr ¢ UltT-V  ULltT-

Free

Arr

Req Req,

Start ; (pri2;wy) T Start ,
Accy Acc;

Servy Servy

UIM[B4Z -1]V UIMBA -2] V

L="flo;l1;12;139;Init =flog;Final =flzg
E = fArr 1;Start 1;Servy; Arr ; Start 2; Servag
X = fxo;x19
Flow (lp)=(0 ;0); Flow (I11)=(0 ;1); Flow (I2)=(0 ; 1);Flow (I3)=(0 ;0)
( lo)= Free> 0; ( lp)= Acc1>0; ( I2)= Acco>0; ( I3)=>

6B;m 2 kKM9G> iQ bb2bb i?2 T'Q# #BHBivi? i +H bb R U 2bTX +H bb k'
b? "2/ "2bQm +2 HQM;2 i? M +H bb kébX U 2bTX +H bb RobVX

7QHHQrBM; MQi iBQMb,

CG> p B #H2b p Hm iBQMb Xr2 RM®im iB@N?2 G> p "B #H2b
MMal i?22 b2i Q7 HH TQbbB#H2 g Vam M¥Q ¥ Xr B2 M Q(2)
i272 p Hn2 BNMIX g2 /2MQ5R i?2 p Hm iBQM i?0iQ@B+MIp "B #H2b
XiZXX

C G> JpQMbi‘ BMib p Hm 2BARIMA2 HRZHmM sB2QM- bi i2 @7 M/
exp= i, iXitc M 2tT 2bbBQM "2H i2/xiQ K BA#BMIB+ iQ'b
i;c2 Ind r2 /2MQ@Kp(s; ) |5?2 BMi2 T 2i ¢BQrM VX M/s r?2°2
exp(s; ) Bb /2}M2dxg(s;, )= i(s) (xj)+ c(s) X

C G> +QMbi° BMib b iBb7 2+MAIQ#2 HRHM iBB- bii2 M7
M/ p exp 02 (Const[ IConsh) +QMbi®> BMi #mBHi QM iQT Q7 M 2tT 2
exp= ;i , iXitc-r2r BE2)F UBK2Xb iBb}2bBxp(s; ) O0OX

in



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; kR

CG> mT/ i2bp Hm iB®2Wa H2i p Hm sBREM-bi i2 7 MM =
(ug;::;up)2Up #2 M mT/ i2 U TT2 BM; QM bQK2 2/;2V Q7 i?22 G> r2 /2
U(s; ) i?72 p Hm iBQM /M A= uk(s; ) 7@ k nX

Cbii2T QTQbBIBQM b iT #J4B Q Mi,2&X7AM / Plin i+c O
#2 bi i2 TTQTQbBIiBQM UBX2X +QMbi® BMi #mBHi QM M 2tT 2btk
BM/B+ iMb/MQ p "B #H2b Q7 i?2 GspvVXUBX2b2b iBb}2/ BM
sV B(&) = true X

C hBK2 2H ThBM;, :Bp2B QRi iMQM }M HHQ+ iBIQMp Hm iBQM
QAR-r12 /2}M2i?2 2z2+i Q7 iBK2ERBse[HIBM) #v0r?22°2-7Q" 2p2 v
p "B &KH2%x) = (xk)+ ~QuI)s) X

C1l HB2bi miQMQKQmb /2H 2 SB@E@M MQ M2}M H HIQ+t iBIQM
p Hm iB@W r2 /2MQu&del(s;l; ) i?72 KBMBKmK /2H v r?B+? 2M #H2b |
Qmi;QBM; miQMQKQmb 2/;12 Q°"B;BM iBM; BM

Autdel (s:I; )= min( joIt'Y 194 s (194 (s;Elapse(s:l; : ) E )

_2K "F g?2M2pddel(s;l; ) Bb }MBi2-r2 FMQr i? ii?2°2Bb iH2 bi QM2
+mi #H2 i° MbBiBQM rBi? KBMBK H/2H v M/-i? MBWIiQ7®@&@2 6/2i2 K
BMBiBXr2 FMQr i? i i7Bb i° MbBiBQM Bb mMB[m2X q2 + HH i?2 i
bm+? 2 "HB2bi /Z2HHBE®D2 r2 /2MRe&(s;l; ) Bib i ;2i HQ+ iBQM M/
Umin(s;l; ) Bib mT/ i2X

.2}MBIiBQM MA] bvM+?2 QMBb2XGE2WM+ 2bHSYV o; E;Ind; enabled; delay;
choice;targeti #2 .1aS M/= HE;L; ;Init;Final;X; ~ Q;ti +Q "2bTQM/BM; G>
r2 /2}Me%= S8 9;EC%Ind%enabled target® delay® choicéi b i?2 .1aS +Q "2bTQM/@
BM; iQi?2 bvM+? QWIBBIimBQM/QHHQrb,

CS°=(S L Val)]f2g KQM; r?BS+?Final Val)]f2g "2 i?2 #bQ #BM;

bi i2bX

Oferls \ — o(s) B(2Init *sE ()" =0)
¢ olsh )= 0 otherwise

M/8(?)=1 s2S;12L; 2Val 8(5;“ ) X

LQi2i? ii?Bb /2}MBiBQM ;Bp2b /Bbi'B#miBQM bBM+2-/m2iQ 6BMB
BMBIM7 Q" Z®22Svi?2 2 Bb i KQBIMQMEm+? i®Fi ( 1) X

CE%=E]f Ig
ClInd%=; X AM Md®iBb mb2H2bb bBM+2 i?2°2 Bb MQ KQ 2 bvM+? " QMBb il



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; k k

C enabled(s:I; )= enableds) [f ]g; BA'Zutde‘I(s;I; )6 1
enableds); Qi?2 rBb2
(
. . N o -
C delay¥(s:|: ) e) = dt?lay(s,e), B&2 enableds) * | 62enabled{s;|; )
Dirac (Autdel (s;I; )) B]72 enabled{s;I; )
LQiB+2i? ii?2.B° +/Bbi'B#miBQM +2Mi'2/ QM i?22 "HB2bi miQMQI
i?72 T'BQ'BivQ7 miQMQKQmb i MbBiBQMb Qp2  bvM+? " QMBb2/ QN

8
%1; BJ2E% e=])
C choicé{(s;I; );E®d)(e) = gf eBgEzoEoA e6 1)

- choice(s;E%d)(e) Qi?2°rBb2
: BM i?Bb Bb +Q?2 2Mi b E9- i D2BOBIM bm # eAabRds) Q M
r? B4cRoice Bb i?mb /2}M2/X
Ci ;2i7Q  Q++ng '2M+2 Q7 bvMZE ' QMBbBM; 2p2Mi
0. .
%(target(s;e;a};lo, 9. B@I!" Y 19271) 7 (e2 EA enableds))
NElapse(s;l; ;d) E

targety(s;l; );e;d) = Narget(s;e;d F (19
g ~ 0= U(Elapse(s;!; ;d))
T Qi?2°rBb2

LQiB+2i? i /m2iQ i?2 /2i2°KBMBbK +QMbi* BMib i?2 2 Bb i KQbi QN

Ci ;2i7Q Q++4m "2M+2 Q7 M HMiQMQKQmMb 2p2Mi
E(S;IO, 9. BeI"Y 19271)7 (] 2 enabled(s;: ))
~O= Next(s;l; )
E A O= Umin(s;l; )(Elapse(s;l; ;Autdel (s;I; )))
"2 Qi?2 rBb2

target{(s;l; );]) =

CAMQ /2 iQ :2i .1aS-7Q  Mv #bQ #BM:; bi i2 QVR+RMHWT2+B H 2
2M #H2/ BM #bQ #BM: bi i2b rBi? .B- + /Bbi ' B#miBQM QM p Hm2 R L
BM i?2b2 bi i2bVX

amKK v 2K "FbXXOm;?HvbT2 FBM;i?27Q K H+? ~ +i2 BV iBQM Q7 bvM-

A) T'Q+2bb ;Bp2M #Qp2kXN2PMBIB@AM i? i b HQM; b i?2 miQK iQM Bb
IM H bii2-i?2 bvM+? QIMBBIiPMBOBIR7Q i?2 } bi UbvM+? QMBb2/ Q"

iQMQKQmbV i® MbBIiBQM iQ Q++m X A7 M miQMQKQmb i MbBiBQM Q-



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; Kj

Q7 i?2 MiQK i®Mi?2 p Hm i@BQBibp "B #H2b +? M;2-r?2"2 b- B7
+Q "2bTQM/BM; i’
/12/B+

BM; 2p2Mi Q¥+m b i?2M- 2Bi?2 i?2 G> + Mi F2

bvbi2K :Q2b QM rBi? i?2 M2ti i’ MbBiBQM Q" i?2 bvbi2K :Q2b iQ

bvM+

ME

? BKTHvVBM; i?2 BKK2/B i2 2M/ Q7 i?2 bvM+? " QMBb iBQMX AM + b2 Q7

i MbBiBQMb- M miQMQKQmb M/

}'biX 6m i?2°KQ 2 MQi2 i? i- #v BMBiB H ¢2i% iR BMBBK -i 7K bl p@M2
2 it bm+? i®b iBbY2PX AM + b2 i?2°2 BHh2N Q@ bM+?2 QMBb iBQM bi ‘ib M/
BKK2/B i2Hv 2M/b mT BM i?2?/XBiBQMBIMB LR QN2 R EXMViB b m 2b

i?7 11?722 Bb Hr vb
;Bp2M BMbi MiX

M Aj

fServigt 4 fxo++ g

Arr 1 UltT-v UltT,- Arr o
Free

Req Reg

lo
tl
X1:Reqp;x2:0

] t=4 fx1==4¢g

Start ; (prig;wa) | |(priz; wa) Start »

+Q 2bTQM/BM; TM?AQ T X

Accy Acc,
EnfServigt< 4+
Serv; Servy
UIMBZ 4]V UIMBA 2]V L="flg;l1g;Init =flog;Final =fly1g; ( 1)=>812L;Flow (lg)=(1 ;Reqs;0)
E = fArr 1;Start 1;Servi; Arr »; Start 2;Servag; X = ft;x1;X20
bvM+?2 QMBb iBQM #2ib2RMHZI "M QK1 /A,
o 10 ‘
14 - Reas
~ 9 ——x1=  XudT J
~ 8l -
>
24l |
S 61 i
[2a]
@ o b
- 4} i
=]
~ 3f -— .
g 2| — .
T 1e— [
% 1 2 3 4
time
; 0:5 1:5 0
Ti? QM X :(1;1;1;0;0)! (2;1;1,0;0) ! (3;1;1;0;0) (3;0;0;0;1)
—_— Arr ¢ Arr g Start 2
rro@onoor 0 @000 % (2:0,1,000 1 Y% (2:1,1,0,0)
Serv 3 Start 1 Serv 1 Arr o

T 1 T - H U
Req: A 1:(Lilo;[t=0;x1=0;x2=0]) L (2;10;[0:5; 0:5; 0]) 't (3;10;[2; 3:5; Q) st »
o @los[3E5 0N 0 (Bi10i[3550)! V0 (21085 751! (1;1; 14824, 1])
Serv 2 Start 1 Serv 1 ]

(3;10;[2; 3:5;0])

6B:m 2 RXKTH2 Q7 bvM+? QMBb iBQM Q7

L::aSL KQ/2H rBi?

bvM+? QMBb2/ QM2- i?2 miQMQK

i KQbi QM2 2\ ¥Pi GQMBHQRMBY i~ MbBiBQM } 2 #H2

G>



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; k9

1t KTH2 9G> M/ .1aS bvM+?2 QMBHMBXAAVB+ib M 2t KTH2 Q7 bvM@
+?"QMBb iBQM #2ir22M i?2 IM:aSQKEB2ZHV Q7 i?2 Kmim H 2t+HmbBQM
Ult KTR2rBi? i?72 G2 Q7 1t KTkHRIQT "B;?iVX h?2 2t KTH2 b?Qrb T i?
Ub KTH2/M QW/ r?Qb2 T QDR¢t I BRM iRezy TH +2 Bb /2TB+i2/ b i?2 #Hm2
bi2T@HBF2 THQiIi BM i?2 #QiiQK TB+im 2V N, iA2;BM/RBFRO¥MVBM; T i?
QM i?2 bvM+? "QMBb2/ TMQA M T?Q #XbihQK TB+im 2 BM+HmM/2b HbQ Tt
"2/ HBM2 " THQIV Q7 i?2 +Q "2bTQM/BM; iBK2 2pQHmMIiBQW UBM/m+2/ #
Q7 i%22p B #H2 @7 i Bb i?2p B #H2 biQ ' BM; i?2 p HmM2 Q7 i?2 BMi2;" H C
Q7 +H bbRT Q+2bb2br BiBM; 7Q " i?2 b? "2/ "2bQm +2X

g2 [mB+FHv "2AHHbiZbi +HQ+RpQB2HE 2 iBK22H TbhBM; M/ p "B #t
X1 I?B+?-r?BH2 bT2M/BM;2BBR BM?2 BMi2;" H Q7 +H bb R T ' Q+2bb2b
;201 ++2bb iQ i?72 b? "2 FlodIlQ(m)=2Rdqy VX h?2 BMBiB H bi iBbQ7 T i?
bbmK2/ i(Re;qzzl;Reqz:1;Free:1;Acc1:O;Acc2:O)9- BX2X r2 bbmK2i? i BMBiB HH
RT Q+2bb Q7 2 +? +H bb Bbr BiBM; iQ ++2bb i?2 b? "2/ "2bQm ™ +2 M
722 ?2M+2 i?2 BMBiB H +Q "2bTQM/BlIMey,+ Q@ MJT M /B M @7+ P2bDb Bb
(L;1p;[t=0;%x1=0;x2=0]) /2MQiBM; i? ii?2 KRegBBlh Q71?2 HQA,iBRM Q7
M/ i? iBMi?2 BMBiB HAy HmBiBt®GIdb Hi =0 mHM Xx>,=0] X h?2 BMBiB H
bi i2Q7Q2b MQi +? M;2 mMiBH A2, YV Ri+2sm2 Wi Ui2  yX8 iBK2 mMBib vB2H/
+? M;2iQ [212,0,0)- BX2X M BM+ 2K2Mi BRéqg A2i PQ AMK#ARM Q7 +H bb R
T°Q+2bb2br BiBM; BM+ 2 b Bib#HvQROMXmg MBHEZ BM i?2 BMBiB H bi i2i?2
bT2M/b iBlK2 BM2BM+ 2 b2/ Bb p HnRRgB1I??2M+2=0:5- Bib p Hm2
Bt =05-r?B+? +Q 2bTQM/biQi?2i MbBIiBQMiQ iMrh2AQM/ +QM};m" |
i? 0 BBlp;[t=0:5x3=0:5x,=0]) X LQiB+2 i? i bHQMji?®» miQMQKQmb

i° MbBIROM*™ 1, Q& Bb MQi 2M #H2/ 22M+2i22 byM+? QMBb iBQM + M)
M2tii° MbBiB@QM BM,V ? TT2Mb 7i2° 7m i?2° RX8 iBK2 mMBib- ii? i KQ
+HQHERDB r?BH2+QMiBMm2/ iQ :"Qr #mi i x'22i2b 7 &2 [0:5,2]

i72 K "FBM: Q7 Réty =2 Bbh?2°27Q°2 i?2 Q++m "2MAR QZpi2Mib2+QM/
VB2H/b i?2 i?B'/ +QMMH#irg iBQMiQ17 Bblg;[t=2;x1=3:5;x2=0]) X h?2
7QHHQIBM: 2BPM?PBR++m "2M+2 Q7 i?2 BKE@HB 12T 2MBBIiBQMi? 2

7 +ii? i +H bbKkT Q+2bbbi "ibiQ Q++mTvi?2b? "2/ 2bQm +2, MQiB+
QStart, Hi?Qm;? VB2H/b bvM+? QMBb iBQM rBi? i?2 miQK iQM /Q2b M
i?72 +QM};m" iBQM Q7 i?2 T°Q/m+i T°Q+2bb b M2Bi?2" 2 HQ+ iBQM MQ
Z2+i2/ #v i?2 Q++nBta@ M¢ B TRTbvM+2 QMBb iBQM :Q2b QM BM bBKBH °
2M/b rBi? M miQMQKQmb i MbBiBQM i?°Qm:} QM +Bbi?2 WM2H HQ + iB(
7°QK +QM};ni2;1pBIBdM:5;1]) 7i2° [/2H v Q7 yX8 mMBib-r?B+? +Q "2bTQM/b
+HQ+F "2 +?BMt %2 D2Mm2 7TmH}HHBM: i?2 +QMbi“ BM| D&; i?2

2/:2X "vi' p2'bBM: kmBB WT2 i2¢; KB=4=2 r?B+? BM/22/ +Q "2bTQM/b
FBi? i?2 K2 M MmK#2> Q7 +H bb R T°'Q+2bb i? i ? p2 #22M r BiBM; iQ ++

%2 2T 2b2Mi bi b B@imTH2b rBi? i?2 7TQHHQrBM; +Q "2bTQM/2M+2 rBi? i?2
(Req; Reqp; Free; Servy; Servy)



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; k8

i?72 iBK2 BMO2]X H

2K "F jU HKQDbi@bm 2 i2'KBM iBQM Q7 i?2 bXMM23QMBbHViBQM/B@ +2b
iBQM 7Q" 2bi #HBb?BM; bi iBbiB+ HKQ/2H +?2+FBM; 7 K2rQ F # b2/ (
Bbi?2:m > Mi22i? i biQ+? biB+ bBKmH iBQM H:Q Bi?K i? i U# b2/ QM
K MiB+b QmiHBM2/ BKM. B} KIBHROM i?b 7 ' QK i?2 MvM+ T @QViBb PR/

T Q+2bb Hr vb i2’KBM i2bX :2M2° HHv bT2 FBM; > aG KQ/2H +?2+FBM
iBp2 T°Q+2/m’ 2 7Q b KTBM;MBM}IMBQ22p2? @2 [MZMIBiBMi2 2bi

Ub22 a2«iBKKNWBb 2p Hm i2/ QM i?2 }MBi2 T 2}t i? i 2M/b r?2M i?2 T i?°
#bQ #BM; bi i2X AM i?2 ;2M2° H + b2- Bi rQmH/ #2 TQbbB#H2 i? i M E
/IKBibm+? T 2}tX >2°2r2 bbmK2 i? M;BM2M> alma 3Q  KANA -

rBi? T°'Q# #BHBiv R- i?2 bvM+? QMBbBM; T i? ;2M2" i2/ ##%w =~ M/QK 2t2
"2 +?22b M #bQ '#BM; +QM};m’ iBQMX h?Bb b2K MiB+ H bbmKTiBQM +
im> HT QT2AIBEHIQWZ X 6Q  BMbi M+2-i?2 iBM2BHEYMEMG2/m ~ Mi22b

i?Bb T°QT2ivX b Db2+QM/ 2t KTH2- i?2®iiBE2 heMs# Qo /20 ~ Mi22Db
i?Bb T°QT2ivr?2M TTHB2/ QM }MBi2 *hJ*b r?2°2 HH i2 ' KBM Hbi ' QM;
TQM2Mib Q7 i?2 +? BM BM+HmM/2 bi i2i? i 2Bi?2  7TmH}IMbBR2 i ";2i bm¢
QT2 iQ Q7 HbB}2b i?2 +QMiBMmMBM; bm# 7Q KmH X h?Bb UbiBHH Q
BMi¢ y8->C* RyX

kXkXk > aG 2tT 2bbBQMb

h?2 b2+QM/ +QKTQM2Mi Q7 M > aG bT2+B}+ iBQM BpB M tFV2bbBQM-
C KK~ WXWRZ Bb bbQ+B i2/ i KA 2tT 2bb2b i?2 i “:2i K2 bm 2 r?Qb2
+QM}/2M+2 BMi2 p Hb?QmH/ #2 2biBK i2/ # b2 AQXM i?2 T i?b ++2Ti2/ #

Z:= EY)jZz+2ZjzZz ZjPdist

Pdist ::= PDF (Y; step; start; stop)) j CDF (Y; step; start; stop) j PROB ()
Y= cjY+YjY YjY=Yjlast(y) jmin(y) j max(y)
yi= ciXjy+tyjy yjy=y

UkXRYV

h?2°2 "2 irQ K BM ivT2b QZ2EIV)26bBAEMBM/B+Ki2tM p Hm BXQZX
i?72 }'bi KQK2Mi @dist WBM/B+ iBM; T Q# #BHBiv /Bbi ' B#miBQM Q™ T Q
2tT 2bbBQRVYXb2Mi *~ M/QKp "B #H2 #mBHi QM iQT Q7 H;2# B+ +QK;
TiQT2 iQ°b TTHB2/iQ M H;2# B+ 2tT ' 2bbBQMy+@KBYH2/ Q7 G> p °
UBX2X i?2 H biyp?HmM2i?2i2M/ Q7 M ++ iin@)(fesZK tUYyVi?2 KBM
U'2bTX K tV oy HHI@MI7M ++2Ti2/ T i?XZ*QtNMp2bbBRdisb iQ T2 BM @
+ H mPOF (Y; step; start;stop) - r?B+? HHQrb 7Q° 2biBK iBM; i?2 S.6YQ7 ~ M/QK p °

8LQiB+2 i? i rBi?BMaiP22f1Q @HBb +im HHv /@NBQiZY2°27Q 2 > aG 2tT 2bbBQMb K v
2[mBp H2MiHv #2 7Q KmH ERY)nBN(Y)Bi?2°



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; ke

+QKTmi2/ #v /Bb+ 2iBb iBQM [Btdrt;3dpd m RTy@B (#toR i start )=step bm# @

BMi2 p Hb sp b\B/xBB K BEDF By step; start;stop) X 6BM HHv 2tARQB p B QM

HHQrb 7Q" 2biBK iBM; i?2 T ' Q# #BHBiv i? i T i? PROB(}Bhi2/- Qi?2 rk
mb2/ iQ 2biBK iBM; i?2 T'Q# #BHBiv Q7 i?2 T i?b 2p2Mi b2i 2T 2b2Mi:
MiQK iRXMLQiIB+2i? iQM2 + Mi?2M /2}M2 bQT?BbiB+ i2/ T 'Q# #BHBIiv
bB/2°'BM; bT2+B}+ +QM/BiBQMb b +QMbi° BMib Q7 i?2 2/;2UbV H2 /BM;
A X

LQiB+2i? ihBMAE2 +QKTQb2/2tT 2bbBQM Q#i BM2/ #v H;2# B+ Q°

Z+Z7Z-Z ZV #mBHi QM iQT Q7 i?2 } YWiBKQR2IMIBQBb TQbbB#H2 iQ i F2
BMIiQ ++QmMi /Bp2 b2 bB;MB}+ WiUbtT Ti+i2QKbBEbR Q2+ iBQMV b i?2
[m MiBiviQ #2 2biBK i2/- BM+HmM/BM ;- 7Y adY]KHWZ - EPYA?p MB M+ 2

i?72 +Qp ~BECdvar[X1;Y2]  E[YiYz]l E[Y1]E[Y2] X 6mi?2 ' KQ 2 r2 TQBMi Qmi i? i 7Q
2{+B2M+v "2 bQMb- BM i?72 BKTHRXKIPM b QB7QM D VQIQH "W X\B+iBQM

? p2 +QMbB/2°2/ "2bi ' B+i2/ p2 bkBARMrQZ 2°TKR/mYib M/ [mQiB2Mib Q
I'i p B #H2bxU2¥; XMKk1=x2V "2 HHQr2/ QMHv rBi?BM ILABTO+QT2 Q7 i?2
QT2 Ii@XBXQi rBMIN -MAX -INT VX AM/22/- HHQrBM; T Q/m+ib M/ [mQi
b ";mK2Mib Q7 T i? QT2 MAXb QMHI? '2[mB 2b i?2 bQHmMIBQM Q7 HBN
T Q;" KKBM; T Q#H2K /m 'BM; i?2 ;2M2° iBAMTRQ7? mABAR2" GIMRLA [ ?

72 bB#H2- rQmH/ +QMbB/2" #Hv z2+ii?2 +QKTmi iBQM iBK2X

1t KTH28> aG 2tT 2bXBRQJRLBM: iQ i?72 Ani®H,i Q7 1t KKHXEM/
Asa MAz Q7 1t KTHIZi mb +QMbB/2° 72r 2t KTH2b Q7 +QKTH2i2 > aG bT
iQ:2i?2 rBi? i?2B " BM7Q K H /2b+ BTiBQMX

C 1a (A E(last(x1)), i?2 K2 M MmK#2> Q7 +H bb R T°Q+2bb2b r BiBM; iQ
b? "2/ °2bQm +2 rBi?BM i?P;uBK2 BMi2 p H

C 1 (ApE(max(xz), i?2 Kt MmMK#2° Q7 +H bb R T°'Q+2bb2b i? i ;Qi ++
b? "2/ °2bQm +2 rBi?BM i?D;#BK2 BMi2 p H

C 2a (AELAST (x1)=K), i?2 mTT2 #QmM/ QM i?2 r BiBM;kiBK2 Q7 i?2
BMbi M+2b Q7 +H bb R T°Q+2bb2b "Bp2/ BM i?2 bvbi2KX

C 2 (A E[LAST (x1)=LAST(x3)), i?2 mTT2 #QmM/ QM i?2 r BiBM; iBK2 Q7
1 bk BMbi M+2b Q7 +H bb R T°Q+2bb2b “'Bp2/ BM i?2 bvbi2KX

C 3a (A3 E[PROB(), i?2 T Q# #BHBiv i? i ivT2 R +HB2Mib ? p2 mb2/ i?
"2bQm +2 HQM:2 i? M ivT X kid-bB2BpRMQ7 iMv EBM/V ? p2 mb2/i?2 b
"2bQm +2X

C 3 (A E[PROB(), i?2 T Q# #BHBiv i? i ivT2 k +HB2Mib ? p2 mb2/ i?
"2bQm +2 HQM:2 i? M ivT X R6IB-2Mih2MQ? iMv FBM/V ? p2 mb2/i?2 b
"2bQm +2X



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; kd

2K "F QU1tBDbi2M+2 Q7 2E(YIWNqBDHI? bBb2 i? i i?2 U+QM/BiBQM HV 2t
i iBOQM Q7 T i?  M/QKp B #H2 Bb MQi Hr vb /2}M2/X h?2°2 "2 irQ Q:
+QM/BiBQMb QM i?2 bvM+M @QMB,bARY QUG bhi bm 2HvV i?22 > M/QK 2t2+mi
2M/b 2Bi?2° BM IM H bi i2 Q7 i?2 G> Q" BM i?2 “2D2+iBM: bi i2- M/
T Q# #BHBiv i?2 > M/QK 2t2+miBQM 2M/b BM }M H bi i2 Q7 i?2 G> X >
iBQMb "2 MQi bm{+B2MiX .Bz2 2Mi "2bi'B+iBQMb QM i?2 T i? 7Q KmH
2tT2+i iIBQMbX 6Q° BMbi M+2- r?2M i?2 7Q " KmH QMHV BM+Hm/2b #Qn
i72 QT2 IND° M/ i?2 /BpBbBQM ‘2 2t+Hm/2/- i?2 2tT2+i iBQM 2tBhibX
#2 HHQr2/ r?2M i?2 T i? 2tT 2bbBQM Bb HQr2' #QmM/2/ #v TQbBiBp:
FX XiX 7Q-IAST (x3) Bb HQr2  #QmMBEZ(xgNvr?B+? Bb HQr2 #QmM/2/ #v

kX h?2 2tBbi2M+2 Q7 “2:2M2° iBQM TQBMib Q7 i?2 bvM+? " QMBb2/ T Q
2tBbi2M+2 Q7 bm+? 2tT2+i iBQMbX q2/Q MQi/2i BHi?2MmK2 Qmb TQbt
7Q°i?22tT2+i iBQM Q7 TZiPQRRIBDHHBQMQ  HH TTHB+ iBQMb /Bb+mb
K Mmb+ Bii?2 2tBbi2M+2 Q7 bm+? 2tT2+i iBQM + M #2 2 bBHv b?QrMX

kXj 1tT'2bbBp2M2bb Q7 > aG

b :m #Hv i?2 KQbi "2H2p Mi 72 im 2 Q7 i?2 > aG 7Q K HBbK Bb Bib 2
BKTQ i MiiQ //°2bb ?2Qr Bi +QKT “2b rBi? "2bT2+iiQ '2H i2/ 7Q K HBb}
/2> r2 #° B2~v Qp2 pB2r i2KTQ  HHQ;B+ # b2/ 7 K2rQ Fb 7Q  i?2 p2 B}
KQ/2HDb- 272" "BMRBR7Q" KQ'2 BM /2Ti? /IBb+mbbBQMX

KXjXR *QKT "BbQM rBi? HQ:B+b 7Q° MmK2 B+ H biQ+? biB+ KQ/

*aG M/ p "B MibKMImK#2' Q7 i2KTQ  H HQ:B+ 7Q 'K HBbKb ? p2 #22M B
KQ/2H +?2+FBM; Q7 *hJ*bX h?2b2 BM+Hm/2 i?2 b2KBM H *QMiBMmQmb
}1'bi BMiQ/m+2/2fv HOBR"YYy M/ 7m i?2" 2ti2M/2/2#VH(B2EYj)X

*aG 2ti2M/2/ *W'GM+?BM;(@iBKR# b2/ 2 +? #BHBiv "2 bQMBM; iQ i?2  :
*NJ*b- #v RV BMi"Q/m+BM; /2Mb2HvV iBK2@#QmM/2/ i2KTQ  H QT2  iQ"
iBK2@#QmM/2/ "2 +? #BHBivp2 'B}+ iBQM- M/kV #v HHQrBM; 7Q"  bi2 /
i72 BMi"Q/m+iBQM Q7 /2/B+ i2/ bi2 /v@bi i2 KQ/ HBivX AM M 2zQ i
+?2+FBM; rBi? T2'7Q K M+2 M HvbBb + T #BHBiB2b b2p2°  H p "B Mib
Im+2/i? iQT2 22 QMM B3?EQp KQ/2Hb-bm+23 BX B2 GECEyY-

i? i 2ti2M/b i?2 *aG TT'Q +?iQ J "FQp “2r */ KQ/2Hb- BX2X *hJ*b rBi?
r/ QM bi i2b Q ZHQBL*EESYBI? i 7m i?2° 2ti2M/2/ i? i TT Q +? rBi?
BKTmHb2 2r /b QM +iBQMBK HEBSFQ4BEM +QK#BM2/ i?Qb2 /p M+2b
#v 2[MBTTBMARIRG/2H +?23 FRIBi? +QKTH2i2 bi i2 M/i° MbBiBQM "2r
# b2/ M HvbBb 7 +BHBiB2b r?B+? Bb +?B2p2/ #v :BpBM; i?2 TQbbB#BH
*NJ*b rBi? KMHIBTH2 bi i2 M/fQ  i° MbBiBQM “2r /b M/iQ M Hvb2i?2
+i272r "/ # b2/ QT2i7®+B HHQr 7Q° bb2bbBM; i?2B 2tT2+i2/ p Hm2 2B
BMbi Mi Q7 iBK2- ibi2 /v@bi i2Q  +mKmH i2/ Qp2° }MBi2 T i?bX



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; k3

MQi?2 bB:MB}+ Mi2pQHMIiBRDIMHXT &G G BFE 2 i?2 Qm;? r?B+?
i72 iIBK2@#QMM/RT *aG Bb "2TH +2/ #v "2:mH  2tT 2bbBQM rBi? iBk
+QMbi® BMiX h?2b2 T i? 7Q°KmH b+ M 2tT 2bb 2H #Q" i2/ 7TmM+iBQM H
#mi i?2 iBKBM; "2[mB 2K2Mib "2 biBHH HBKBi2/iQ bBM;H2 BMi2'p H
T i? 2t2+miBQMX

_2K "F 8U*aG 2tT 2bbXp2iM2BikVi?2 +QMbB/2° #H2 2zQ i iQ 2pQHp2 *aG
2tT ' 2bbBp2M2bb Q7 HH *aG@HBF2 7Q K HBbKb Bb HBKBi2/ iQ bi i2@
"2 +? #BHBiv "2 bQMBM;-i? iBb, rBi? *aGr2+ MQMHvV +QMbB/2 bi i2 +

bBM;H2 iBK2 BMi2'p H b +QMbi° BMBM; 7 +iQ°'b iQ +? ~ +i2 ' Bb2 i?2 T
K2 bm 2r2rBb?iQ ++QmMi 7Q X

hBK2/ miQK i # b2/ *hJ* KQ/2H +?2+KABP; X2  iQ BM+'2 b2i?22tT 2bbBj
M2bb Q7 *aG@HBF2 i2KTQ H 2 bQMBM; iBK2/@ miQK i # b2/ KQ/2H +
#22M T QTQb2/Xi> HEKMi Q/m+2/i?22 Qp2> HH B/2 rBiP3ag3mMQ;B+ *aG

r?2°2#v T i?27Q KmH 2 "2 /2}M2/ #v bBM;H2@+HQ+F /2i2 " KBMBbiB+ iB!
h?Bb HQ;B+ ? b #22M b?QrM iQ #2 bi'B+iHv KQ 2 2tT ' 2bbBp2 i? M *aG

bBp2 i? M b*aG r?2M "2bi'B+i2/ iQ T i? 7Q KmH bX 2 2KM22NHBb iBQM
BMi"Q/m+2/ #2* 2 EJyN- /2i2 " KBMBbiB+ iBK2/ miQK i rBi? KmHIBTH:
"2 +QMbB/2'2/ M/ i?2 T'Q# #BHBiv 7Q" " M/QK T i?b Q7 *hJ*iQ b iB!
b?QrM iQ #2 i?2 H2 bi bQHmMIBQM Q7 bvbi2K Q7 BMi2;" H 2[m iBQMbX
2tT 2bbBp2 KQ/2H Bb #Qi? DmMKTBMi?2 +QKTH2tBiv b Bi '2[mB 2biQ |
/IBz2°2MiB H 2[m iBQMb- M/ HQbbBM ;m ~ MivQMi?22 "Q #QmM/X

2K "FJhBK2/@ miQK i i2KTQ™ HHQ;BR?2ZKZIb-h@pwR M bOV UbBM;H2 Q
KmHIBTH2@+HQ+FV IiBK2/@ miQK i b T i?bbT2+B}2°"bBM+°2 b2bi?2 2
"2 bQMBM; b QM2 + M MQr MQi QMHV +QK#BM2 bi i2 M/ 2p2Mi +QM/Bi
KmHIBTH2 iBK2@BMi2'p Hb b + Bi2°'B iQ bT2+B7v i?2 T i?b Q7 BMi2
KQpBM; #2vQM/ *aG 2tT 2bbBp2M2bbX >Qr2p2 i?2 T QTQb2/iBK2/ mi
+?2+FBM; TT Q +?22b/Q MQi T QpB/2 MvbmTTQ i7Q "2r /@# b2/ M
i?72QMHVFBM/ Q7p B #H2bmTTQ i2/#viBK2/ miQK i i?2v/Q MQi HHC
Mv "2r "/ MQ +QMbB/2  +mKmH i2/ 2r /b b+ Bi2'B iQ+?  +i2'Bb2i?

JUAVhGXa2p2° HHQ;B+b # b2/ QM HBM2 " i2KTQ  HHQ;B+ UGhGV ? p2
+QMbB/2  iBK2/ T'QT2iB2b- BM+HmM/BM; J2i B+ UAMI2INiBIN h2KTQ "™ H
QT2 iQ Bb2[mBTT2/ rBi? iIBK2IBMRIRRIX p22RbB;M2/ T ' Q+2/m 2b
iQ TT QtBK i2Hv +QKTmi2 /2bB 2/ T'Q# #BHBiB2b 7Q " iBK2 #QmM/2/
+QKTH2tBiv Bbbm2bX h?2 [m2biBQM Q7 biQ+? biB+ KQ/2H +?2+FBM; C
T°QT2 iB2b-? b HbQ #22Mw*RjM2/ b22 2X;X (



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; kN

2K "F dUGBKBi2/ 2tT ' 2bbBp2M2bb 7Q" Mm K HBH Q7 KB 2#HQH?2 K E BII@®; V
iBQM2/ *aG M/ iBK2/@ miQK i HQ;B+b ? p2 #22M /2bB;M2/ bQ i? i MmK
#2 2KTHQV2/iQ bb2bbi?2 T'Q# #BHBivK2 bm 2 Q7 7Q KmH X h?Bb p.
# bBb Q7 i?2B° HBKBi2/ 2tT 2bbBp2 b+QT2 r?B+? ? birQ bT2+ib, } bii
KQ/2Hb "2 M2+2bb "BHvV *hJ*bc b2+QM/ i?2 2tT 2bbBp2M2bb Q7 7Q Ki
/2+B/ #BHBivf+QKTH2tBiv Bbbm2bX 6m i?2°'KQ 2 i?2 2pQHmMiBQM Q7 I
*hG b22Kb iQ ? p2 7TQHHQr2/ irQ /B 2+iBAXMB, BIM2 biQEEBRAHBIv

UBMi? i "2bT2+ii?22pQHmMiBQM " WwTaiG2*sdBb, KmBiB@+HQ+F .h V-

i?72 Qi?2 i ;TBMQ K M+2 2p+HM#ABIBIv U2pQHmMiBQM *a TGi?, *aG

| *a GYBKTmHb2 “2r */bVX mMB7vBM; TT Q +? Bb +m > "2MiHv MQi p
KTH2- QM2 + M + H+mH i2 i?2 T'Q# #BHBiv7Q" *hJ*iQ b iBb7v bQT
+QM/BiBQM 2tT 2bb2/ rBi? .h -#mi+ MMQi- bb2bb T2'7Q 'K M+2 2p Hi
b K2 iBK2 UBX2X rBi? i?2b K2 7Q K HBbKVX

>V# B/ miQK i # b2/ KQ/2H +?22bFBHEIGXBb BM?2 2MiHvV # b2/ QM biQ+? &
bBKmH iBQM-Bi M im> HHv HHQrb 7Q° "2H2 bBM; i?2 +QMbi> BMib BKT
MmK2 B+ HbQHmMIBQM Q7 biQ+? biB+ KQ/2Hb M/ i?2'27Q 2# Q /I2M i?:
KQ/2Hb iQ .1aS r?B+? BM+HmM/2b- #mi Bb MQi HBKBi2/ iQ- *hJ*bX 6 QK
TQBMi Q7 pB2r- i?2 mb2 Q7 G> - BX2X ;2M2° HBb iBQM Q7 .h - HHQr
r’B+? BM+Hm/2- #mi "2 MQi HBKBi2/ iQ- +HQ+F p "B #H2bX h? i QT2!
2tT 2bbBp2M2bb b #v +QK#BMBM; "2 H@p Hm2/- #QQH2 M- BMi2;2  @p
i F2BMiQ ++QmMibQT?BbiB+ i2/2r "/ K2 bm 2 i? iT Ve#Qi QMHv #2 2
KQbi BKTQ i MiHv-+ M #2 mb2/ bb2H2+iBQM +'Bi2°'B Q7i?2T i?bQ78B
bQT?BbiB+ i2/i2KTQ" H+QM/BiBQMb br2HH b2H #Q  i2 T2 ' 7Q K M+2
#2 ++QmMi2/ 7Q° BM bBM;H2 > aG 7Q KmH - "2M/2°BM; > aG mMB}2/
7Q #Qi? KQ/2H@+?2+FBM; M/ T2 '7Q°'K M+2 M/ /2T2M/ #BHBiv bim/B2
Q7i?22U'2 H@p HMZ/KX\R, 22D BOBb2b i?2 +QKKQM TT Q +?2Q7biQ+? b
+?2+FBM; r?2°2i?2 Qmi+QK2 Q7 p2'B}+ iBQM Bb U M TT QtBK iBQM Q
+2°i BM K2 bm 2 UrBi? *aG" HMAGH *a&@ bm 2 Q7 T Q# #BHBivVX

JQ'2 bT2+B}+ HHv Bi Bb HbQ rQ'i? MQiBM; i? i i?2 mb2 Q7 /i p 'B
mT/ i2bBM i?2 G> 2M #H2b iQ +QKTmi2 +Qbibf 2r /b M im> HHvX h?2 "~
QM HQ+ iBQMb M/ QM +iBQMbX 6B bi mbBM; M TT QT 'B i2 ~Qr BM 2
TQbbB#HvV /2T2M/BM; QM i?2 +m " "2Mi bi i2 Q7 i?2 .1aS r2 ;2i 6bi i2 "2r
+QMbB/2 BMMI/iP22tT 2B QMDb2/;2b Q7 i?2 G> -r2 + M KQ/2H bQT?Bbil
6 +iBQM "2r /b6 i? i+ M 2Bi?2 #2 +QMbi Mi-/2T2M/ QM i?2 bi i2 Q7 i
[2T2M/ QM i?2 p Hm2b Q7 i?2 p B #H2bX h?mb > aG 2ti2M/b i?2 TQbbB+?
2ti2MbB@BMBHSYEX h?2 2ti2MbBQM /Q2b MQi QMHvV +QMbBbi Q7 i?2 TQL
KmHIBTH2 “2r /b Ui? i+ M #2 ? M/H2/- 7Q" 2t KTH2-i?2"Qm;? i?2 "2r /|
Q7 *aG bmTTQ i2/ AadiMQREHYV #mi ~ i?72° Q7 i?2B  mb2X 6B bi b2p2" H "
#2 mb2/ BM i?2 b K2 7Q " KmH - M/ H bi #mi MQi H2 bi i?2b2 “2r /b ? g
"QH2- bi?2v+ M MQi QMHV #2 2p Hm i2/ ii?2 2M/ Q7 i?2 T i?-#mii?2



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; jy

BKTQi Mi T i BMi?2 b2H2+iBQM Q7 2M #H2/i° MbBiBQMb- 22M+2 Q7
2t KTH2 TQbbB#H2 M/ 2 bviQ +? * +i2'Bb2i?2b2i Q7 T i?b HQM: r?B+
‘Bp2M p Hm2 M/ 7i2 i? i M2p2  :Q2b #2HQr MQi?2 p Hm2- ivTIB+ H 2
S AaJ@*aG MQ  *a_G + M ? M/H2X

GBKBi iBQMb Q7 $BRMXHV- r2 # B2~v /Bb+mbb irQ 72 im 2b i? i "2 p
i?72 #Qp2 K2MiBQM2/ biQ+? biB+ HQ;B+b #mi MQi BM > aGX 6B bi > a
T QT2 Hv KQ/2H M2biBM; Q7 T Q# #BHBbiB+ QT2 iQ bX h?2 F2v "2 b
K2 MBM;7mH QMHv r?2M M B/2MiB}+ iBQM + M #2 K /2 #2ir22M bi i2
bvbi2K M/ +QM};m’ iBQM U+QKT ' BbBM; i?2 +m "2Mi iBK2 M/ i?2 M2ti
g?BH2 i?Bb B/2MiB}+ iBQMr b M im> H7Q J "FQp +? BMb- Bi Bb MQi T(
;2M2° H /Bbi'B#miBQMb i? i ?2 p2 MQ K2KQ 'VH2bb T QT2 iv- M/ i?22 27
MQi #22M +QMbB/2 2/ BM > aGX 6m i?2 KQ 2- 2p2M 7Q"J "FQpB M bvb
Q7 i?2 bi iBbiB+ HK2i?Q/ QM 7Q KmH b rBuaWweRibiBA2;,pRbBMBIiBQBI;? (
iBK2 T2 bii2 HQM; T i? BbMQHQM;2 +QMbi MiX

bBKBH ~ T 'Q#H2K "Bb2b 7Q i?2bi2 /vbii2 QT2 iQ X h?2 2tBbi2M
/IBbi'B#miBQM ~ Bb2b i?72Q 2iB+ HT Q#H2Kb- 2t+2Ti 7Q  }MBi2 J "FQp
HHQr 7Q° MQi QMHv BM}MBi2 bi i2 bvbi2Kb #mi HbQ MQM J "FQpB M
re2azmi?2 .1as? b "2;2M2° iBQM TQBMi-p BQmbbi2 /vbii2 T QT2 iB2
+QMbB/2 ' BM; i?2 bm#@2t2+miBQM #2ir22M "2;2M2" iBQM TQBMibX

AM +QM+HmMbBQM Bi BbrQ'i? MQiBM; i? ii?2b2 HBKBi iBQMb "2 " i?z
K2i?Q/ Ubi iBbiB+ HBM Qm™ + b2V M/ iQ i?2 2tT ' 2bbBp2M2bb Q7 i?2
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JP/2HDb6X



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; jd

S HH2H i?°2 /b Q7 2K2¢®MABIQM 2tT2 BK2Mi Bb H mM+?22/ QM ;Bp2M
MiQK iQM M B VUPalPa ;2M2" i2 i?2 *YY +Q/2 7Q  i?2 +Q "2bTQM/BM;
2M;BM2- +QKTBH2b Bi M/ H mM+?2b b2p2  Hi? 2 /bQ7i?2 2bmHiBM; :
i? i °2T2 i2/Hv;2M2 i2i  D2+iQ B2b M/ b2M/# +Fi?22p Hm iBQM Q7 i
i° D2+iQ B24tP% *;°2; i2bi?2b2 2p Hm iBQMb M/ biQTb i?2 bBKmH iBQM
i72 b2H2+i2/ bi iBbiB+ H K2i?Q/ Ub22 #2HQrVX h?2 +Q/2 ;2M2" iBQM I
"2M2° HHvV M2:HB:B#H2 +QKT "2/iQ i?2 bBKmH iBQM "mMiBK2X

kX9Xkprayyra bi iBbiB+ H2M;BM2b

*paJPaBb 2[mBTT2/ rBi? MmK#2 Q7 bi iBbiB+ H2M;BM2b i? i 2 TTH
i?72 M im 2 Q7 i?2 [m MiBiv iQ #2 2biBKQMNX 2MF2+Bil2#2AMEB{m 2 b -

"2 mb2/[MQMiBi iBp2 2tT2BRRZNitH 2 BK2Mib r?2Qb2 :Q H Bb iQ 2biBK i2
p HM2 Q7 :Bp2M U 2 H@p Hm2/V " M/QK?pTBiZHE2BbKZDTBHRD2/ i Q
r?B+? "2 TTHP®2/HBJ iBp2 2tF2BRRIMIGT 2 BK2Mib r?2Qb2 ;Q H Bb iQ 2b
2Qri?2K2 Mp Hm2 Q7 > M/QK p "B #H2 +QKT "2b rX XiX :Bp2Mi? 2b?

*QM}/2M+2 BMi2 p H K2iQ@AMXM+2 AMi2 p H U*AV K2i?Q/b rQ Fb #v +Q
MmK#2 Q7 bZKTH2bQ7 M mMMFMQrM > M/QK p "B #H2- BM Q /2  iQ T (
2biBK i2 Q7 MBMi2p Hr?B+? Bb HBF2HV iQ +QQi7BMiPQROBIX2/M p H
M/QK p "BZ#BIM P2 + b2 Q7 > aGVX h?2 ++m > +v Q7 i?2 2biBK i2 Bb +Q
irQ +QKTH2K2Mi v bT2QiWM}/BM+228@pl3WV r?B+? 2tT 2bb2b ?2Qr "2HB #H?:
i?2 T°Q/m+2/2biBK i2 BOKMIIRBY i1 ABAMX 2tT 2bb2/ bQ72 rB/i?
i?2 "2bmHiBM; BMi2 p HVX h?Bb K2 Mb i? i B7 r2 "2T2 i2/Hv 2biBK i2 i?
r2 "2;m > Mi22/i? i i?2 UTQbbB#Hv /Bz2 2MiV "2bmHiBM; BMi2 p Hb r
PHMZ@BM T QTQ iBQM +Q (RbTXXM/BM2M@bBx2/ bZK THR
i?2 ;2M2° H 7Q 10007 i9® +QM}/2M+2@BMi2 p H 7Q" i?22 QEF2+i2/ p Hm?2
/2MQi@/, - Bb,
Cl ,=(PE,) EB:

r?2°RE, Bb SQBMi 1biBK MEB7 Bbi?21°°Q "QmM/- r?B+? +Q "2bTQM/|
i?72 b2KB@rB/i? Q7 i?2 *AEBMF22pXHR BXR X THZK2—NM2 Bb mb2/

b WM#BVbSQBMi 1biBKziXQ hQZ 2t2+miBQM Q7 *A 2tT2 BK2Mi /2T2M/b Q
T > K2i2 b, i?2 b KFHR?BBH@M}/2M+2 MR2P2H2 " Q" #@mEM2  HHv

bT2 FBM; QM2 + M }tirQ Q7 i?2K M/ ;2ii?2 +Q "2bTQM/BM; p Hm2 Q7 i*
TmM+iBQM Q7 i?2 T 2pBQmb irQ- ?2Qr2p2° i?2 +im H+?2QB+2 Q7 i?2irQ
[2T2M/ QM i?2 M im 2 Q7 p "B #H2 iQ #2 2biBK i2/, BM bQK2 + b2 i?2 b
}t2/ T'BQ BX

ai iB+ b KTH2 bBx2 2biBBiBQMN 2+i iQ *A 2birBKPeE@M BM:mBb?
#2ir22VBBIVB+ iQ  p UB2#MZOmHHB p "B #H2bV mb2/ 7Q  2p Hm iBQM Q7



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; j3

#BHBIiB2OmMBBY/ p BHHZQ 2p Hm iBQM Q7 T'QTQ iBQMb- " iBQb- K2
+HB2Mib BM bvbi2K rBi? }MBi2;2MR +Blip NBBHBMEEBWi Mv //BiBQM H
FMQrH2/;2BKME@Y+ iQ  p "MB/#PIAM/2/ p “BP#H2bHHQrb i?2 mb2  iQ +?2Qb2
kQmi Q7 j Q7 i?2*A T > K2i2'b M/ miQK iB+ HHv 2bi #HBb?2b i?2 p Hi1
QM2 BM 7mM+iBQM Q7 i?2 }t2/ irQ2M2KEip bEXGGIDR  i?2 b KTH?2

bBx2 Kmbi #2 T°QpB/2/ H2 pBM: 7°22 +?QB+2 Q7 QM2 KQM: i?2 irQ ‘2K
2M2° Hr?2M i?2 mb2  }t2b iA2M/KTH2ZQBX2M+2PH2p2HOKTmI2

i?2 +Q "2bTQM/BM; 2°°Q #QmM/ # b2/ QM i?2 7QHHQrBM: bi iBbiB+ H

CAM/B+ iQ  p "B #H2b, i?2 2°°Q  #QmM/ Bb Q#i BM2/ i?°Qm;? i?2
K2i?Q71gj9 X

C"QmM/2/ p "B #H2b i?2 2°°Q  #QmM/ Bb Q#i BM2/ i?°Qm;? i?2 *?22
K2i?Q%Q2eX

C:2M2  Hp "B #H2b, M bvKTiQiB+ HHvV +Q "2+i 2 Q" #QmM/ Bb Q#i
iBQM Q7 MQ'K H/Bbi'B#miBQM rBi? mMFMQrM K2 M M/ p "B M+2X

VM KB+ b KTH2 bBx2 2biBKMiBZRMQi?2" ? M/- r?2M 2biBK iBM; :2M2°
p B #H2-i?2 mb2  KTVBQRB2QM}/2MMR2i?2 2 Q" #QMMBM i?Bb

+ b2 + bRduPa TTHB2PMMIB H *AiB+Q2K2 r?B+? i?2 MmMK#2 Q7 b KTH2b U
i° D2+iQ B2bV Bb 2bi #HBb?2/ i "'mMiBK2 /2T2M/BM; QM biQTTBM; +
+QMp2 :2M+2 Q7 i?2 b KTH2 bi M/ / /2pB iBOMNXbIQTZQ@TR4BR+ HHvV *
7QHHQIBM; *A b2[m2MiB H b+?22K26, 680 H QT 20 @B QN/ (
*?22°'MQz@>Q222BX (

>vTQi?2bBb i2biBW #Xb2 i?2 mb2" Bb BMi2 '2bi2/ BM [m HBi iBp2 7Q"
2bi #HBb?BM; r?2i?2 i?2 p2 ;2 p HmZ @mH}BpH2MBm2MiBQMi~ BMi i?2N\
*PaJPa /QTi 2?2vTQi?2bBb i2biBM; TT Q +?X aT2+B}+ HHv B7 i?2 +QMb
"2’MQMHHB Q7 mNYF MY ;8 K2MMrQ T Qpp #ByHBMPMR2K tBK HT Q# #BHBIiv
Q7 7 Hb2 TQbBiBp2 M/ i m2 MRgJPR®ZT THBRBIibAV2- &a2[m2MiB H S Q# #B|
_iBQ h2bi Uag§ HyBK2i?Q/ UBX2X M QTIiBK Hb2[m2MiB H i2bi K2i?Q/V
r?2i?9 po Qp p1 ?QH/bX

_2H i2/ hQQHb

LmK2 Qmb iQQHb i? i bmTTQ i bi iBbiB+ H KQ/2H +?2+FBM; ? p2 #22]
v2 "b- bQK2 Q7 r?B+? HbQ bmTTQ i MmMK2 B+ H KQ/2H +?2+FBM,; ¢
+Hm/2a%Pa (".. "RR+ 8aJ (CGaRkSAaJ ELSRR bks ¢ (".G" Rk-
J _*A1 (>_aRj-@r_J (>CEkRK- si* >GSye v1_ WQmy8Js+ (Ew>yN
M/ aah (@0 y8¥X M BM /2Ti? +QKT "BbQM Q7 i?2b2 iQQHb rQmH/ +27i
i2°2biBM; i bF BM r?B+? QM2 rQmH/ M22/iQ i F2 BMiQ ++QmMi b2p2° F



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; JN

bmTTQ i2/ 7 KBHv Q7 KQ/2Hb- i?2 bQHmMIBQM 2M;BM2b- i?2 2tT 2bbB
HM;m ;2#mi HbQ ?Qr i?2v T2 7Q K rX XiX bQK2 #2M+?K "F + b2 bim/
iQi +tFH2 bm+? ""Q*"HRBMZ T QpB/2/ i2Mi iBp2 +QKT "~ iBp2 M HvbBb I
iQi?22u_- SAaXrIss G- & aJ -J_*Aa1 M/ PalJPaiQQHDbX

kX8 S2'bT2+iBp2b

h?2 > aG KQ/2H +?2+FBM; 7° K2rQ F 2z2+iBp2Hv rB/2M i?2 #BHBiv Q7
i?72 bvbi2Kb mM/2" bim/vX "v 2KTHQVBM; 'B+? miQK i @# b2/ 7Q K H
KQMBIQ™ KQ/2H6b 2t2+miBQMb QM2 K v +QM+2Bp2 bQT?BbiB+ i2/ T
#BMBM; bi i2Z@+QM/BiBQMb- 2p2Mi@+QM/BiBQMb M/ “2r "/@# b2/ +QN
+ Tim 2 +QKTH2t bT2+ib Q7 bvbi2Kdéb/vM KB+bi? i +QmH/ MQi#2 ++(
bB+ HO i2KTQ™ HHQ;B+ 7Q K HBbKbX 7m'i?2 TQbBiBp2 +QMb2[m2M-
Bbi? iBivB2H/b2D7mBEAK Q7 KQMHRMMDb? i KQ/2HHBM; M/ T QT2 iB2b
+2TiBQM "2BM/2T2M/2Mi2zQ ib BMi?2b2Mb2i? i KQ/2H/Q2b MQi M2
+QKTH2K2Mi "v2H2K2Mib U 2r /b M/fQ  /2/B+ i2/ KQMBiIiQ p "B #H2bV
M2+2bb "viQ Qp2 +QK2 i?2 /2}+Bib Q7 H2bb 2tT 2bbBp2 7Q K HBbKb |
iQ "2;Bbi2° "2H2p Mi bi iBbiB+b i? iQM2r MibiQ ++QmMi 7Q /m "BM; K
A7 1?2 2tT 2bbBp2 TQr2° Bb mM/Qm#i2/Hv i?2 bi' QM;2bi TQBMi BM 7
K HBbK i?2°'2 "2 MmK#2 Q7 7 +iQ'brQ i? +QMbB/2"BM; 7Q°  BKT Qpl
MMbm T BbBM; +Qbi Q7 bm+? M 2t Mb BRM/ABNM2bBQ iIR2HBbK, BM @
1221?22 /12bB;M Q7 ?2v# B/ miQK iQMiQ + Tim 2 ;Bp2Mi2KTQ H/vM |
M/ 27Q T'QM2 i bF "2[mB°'BM; 2tT2 iBb2X AM i?Bb "2bT2+i Bi rQmH/
rBi? rQ F "QmM/-BMi2 ' KbQ7 mb2 7 B2M/Hv UbvMi t# b2/VH M;m ;
T QT2ivQ7i?2bvbi2KmM/2 bim/vU2X;X 6r? iBbi?2K2 MT2 ' BQ/ Q7 |
A\OV r?B+? Bb bmBi #H2 iQ miQK iB+ i° MbH iBQM BMiQ +Q "2bTQM/
iIQK iQM KQMBIiQ X h?2 +QMp2 bBQM Q7 i2KTQ  HHQ;B+ 7Q KmH 2 BM
MiQK i 7Q°K HBbK ? b #22M /Bb+mbb2/ #v .QM i2HBH8ydaT QbiQM M/
r2HH b #v Qm"b.2ZHYK Ai Bb FMQrMi? i +QKKQMHvV mb2/ MQi@M2bi2/-U
#QMM/2/V "2 +? #BHBiv T ' QT2IMBBHR2K DD/ (HMQP2  iQ U M/ Bib p "B Mib
+ M bi® B;?i7Q°r "/Hv #2 2M+Q/2/ BM > aG i2 ' Kb r?BH2 2M+Q/BM; Q7 °
M2bi2/i2KTQ  HQT2 iQ bBbKQ 2 +mK#2 bQK2X :2M2° HHv bT2 FBM;
Q7 i?Bb K ii2" Bb KBbbBM;X Ai rQmH/ i?2°27Q 2 #2 rQ i? };m BM; Qmi iC
QmiHBM2 M TT Q +?2iQ miQK iB+ HHv ;2M2" i2 ?2v# B/ miQK iQM KQMN
T2H2p Mi T QT2 iB2b 2tT 2bb2/i?2 Qm;? KQ 2 mb2 7'B2M/Hv bvMi tX
MQi?2  bT2+irQ i? +QMbB/2°'BM; BM Q /2 iQ 2pQHp2i?2> aG 7 K2
bT22/ mT Q7 i?2 bi iBbiB+ HKQ/2H +?2+FBM; 2M;BM2X Hi?Qm;?-/Bz2
+QMbi® BM2/ MmK2 B+ H KQ/2H +?2+FBM; b+?2K2- aJ* HHQrb 7Q i F
H ;2U2p2M BM}MBi2 bi i2V KQ/2Hb-i?2 "'mMiBK2 Q7 alJ*2tT2 BK2Mi +
b KTHBM; Q7 KQ/2HO6bZt i#hi®Q QMmhPB+ bBKmH iBQM + M #2 p2'v +QKTm



*?2 Ti2 kX 1tT 2bbBp2 bi iBbiB+ HKQ/2H +?2+FBM; 9y

BMi2MbBp2 U/2T2M/BM; QM i?2 biQ+? biB+Biv b r2HH b Q7 i?2 bBx2 (
iBK2 A ;Qi BMi2 2bi2/ BM BMp2biB; iBM; r?2i?2 - rBi?BM alJ* 7 K2rQ"
Ip Mi ;2 Q7 ++2HRT QVBKbhiZJ+? biB+ bBKmH iBQM H;Q ' Bi?Kb- 2X;X- i’
QM i?@H2 TBM; bBHYR2 Qm;?Hv bT2 FBM; i? i 2Mi BHb BMp2biB; iBM;
2z2+i Q71?222 "Q BMTMQtR K2/ QM?iRP2 U+QM}/2M+2@BMi2 p HV 2biBK
i?72K2 Mp Hm2 Q7 i?2rPBX}P2Bbvi ";2i2/ #vi?2alJ*2tT2 BK2MibX T 2HBK
T QiQiVT2BKTH2K2Mi iBQM/2p2HQT2/ bT "iQ7 bim/2Midb "2b2 "+?2 T°
T QKBbBM; "2bmHib BM i?Bb "2bT2+iX



*2 Ti2 ]

"v2bB M TT Q +?i0Q
T K2i'B+ KQ/2H +?2+FBM:

h?2 miQK i2/p2°'B}+ iBQM Q7 7Q K HHv 2tT 2bb2/ T QT2 iB2b #v KQ/2H
bm++2bb7mH +?B2p2K2MiBM i?2Q 2iB+ H+QKTmi2 b+B2M+2 b /2KQ
THB+ iBQMb BM ?2i2°Q;2MQmb /QK BMbX PM2 HBKBi iBQM Q7 KQ/2H
/IQ2b MQi +QK2 rBi? M im> HK2 MbiQ M Hvb2 ?Qri?2b iBb7 +iBQM Q7
27iv Bb z2+i2/ #v i?2 KQ/2H6b T °~ K2i2°'bX :Bp2MM? MQbKbHHYO6b KQ /2!
/[2T2M/b QM  Db2i Q7 F =K23j2by) 2R r? i KQ/2H +?22+FBM; /Q2b Bb iQ
2bi #HBb? r?2i?2° ;Bp2M KN/2UBX BMiZi2MN8b QM+ BIQZ/ #v 2TH +@
BM; i?2 T K2i2 b rBi? i2RpVHNQ2OTHB2b fBMQMW/E X i'BpB H
TT ' Q +?2 iQ bim/v ?2Qri?2 b iB/ 2z2B@M 7T ~ KR2R2TQmMH/ #2 iQ
bvbi2K iB+ HHv mM KQ/2H +?2+FBM; 2tT2 BK2Mi KQ:BPRM\V T bbB#H?Z
T K2i2°bT +2Bb MQ K HH#& R2IMrRDbManDdiBp2 TT Q +?2rQmH/ ? “/Hv #2
72 bB#H2 Qi?2  i? M #2BM; p2°'v BM2{+B2Mi ;Bp2M i?2 +QKTmi iBQM H
KQ/2H +?2+FBM; 2M 2B K 21 RY X

>2°'2r2 "2BMi2 Zhi2KkBMB+ KQ/2H Q2+RBIMBMMQmMb@iBK2 T Q# #BlI
bvbi2Kb UT "iB+mH "HvJ "FQp +? BMbV M/ i?2°27Q°2 T ~ K2i2'b +Q "2
Q7 i?2 T°Q# #BHBiv /IBbi ' B#miBQMb i? i +? ° +i2°'Bb2 i?2 ° M/QK /2H vl
h?2 "2H2p Mi[m2biBQM r2rBb?iQ Mbr2  Bb, ;Bp2M biQ+? biB+ KQ/2H
7Q r?B+? b2ib Q7 " i2p Hm2b ;Bp2Mi2KTQ  HHQ;B+bT2+B}+ iBQM Bl
7 KBHB2b Q7 TT ' Q +?2b iQ Mbr2 bm+? [m2MnnBK2VB +?) KD i?2Qi/b2Hv QN
QTTQb2/iQ i?Qb2 i%i iIBHMERMIQ/bX
LmK2'B+ H TT X+H?@K2 B+ H TT Q +?2b 7Q° KQ/2H +?2+FBM; T ~ K2i

R1t KTH2 Q7 r?B+? K v #2-i?22 " i2 ir?B+? +HB2Mib ~"Bp2 BM ;Bp2M [m2m2 Q7 [m2r
K tBKmK bBx2 Q7 K BH#QtBM K2bb ;2 "2+2BpBM; b2 'p2°-Q i?2T Q# #BHBiv ir?B+-
BM K Mm7 +im'BM; bvbi2K #°2 Fb /QrM BM i?2 M2ti iBK2 mMBi- Q" v2ii?2 i2 ir?B+7
bvMi?2bBb2/ r?2M Bib +Q "2bTQM/BM; ;2M2 Bb MQi BM?B#Bi2/X



*? Ti2 jX "v2bB M TT Q +?2iQ T " K2i B+ KQ/2H +?2+FBM; 9k

"2HV QM # bB+ }M/BM;b BM *hJ*"KQEAH 42 +FEM;i?2 p2 ' B}+ iBQM Q7 iBK?2
#QmM/2/ *aG bT2+B}+ iBQMb ; BMbi *hJ* BMbi M+¥ BB} M@ R m22/ iQ
/Bbi'B#miBQM T Q#H2K r?Qb2 bQHmMIiBQM- BM imM BIZ @K BTN QB QBVK i2/ i?
/2 HrBi? T > K2i'B+ *hJ* T K2i'Bb2/ p2'bBQM Q7 mMB7Q KBb iBQM
H2 /BM; iQ H;Q Bi?KRi2Q bvMI?AMBLEB HHv HB KBi2 V@2 @M2bi2/

*aG bT2+B}+5BQMb UBX2X #QQH2 Mp Hm2/ 7R ,KiMP 2 DBL?2 7Q K
MQM@M2bi2/ T i? 7QIKMH, 2>§-p2[0:1]V i?2v 2 p2 i?2M #22M 2ti2M/2/iQ
i72 2MiB 2 *aG bT2+i mKnBWIi-BH MEBMmMH 2 UBX2X 7Q Kb 2 Q7 i?2 7Q K
r2Qb2 p2 B}+ iBQM "2[mB 2b bb2bbBM; i?2 T B KBMBIRIX i +QM/BiB
h?2 TQbBiBp2 bT2+ib Q7 T K2i'Bb2/@mMB7Q KBb iBQM bvMi?2bBb
TH2K2Mi M 2t? mbiBp2 b2 “+? Q7 i?2 T * K2i2  bT +2 vB2H/BM; “2;BQ
[m HBi iBp2 *aG 7QMKmMMIi2Eb#2 b iBb}2/ Q- Hi2 M iBp2Hv- "2;BQMb B
i72 T°Q# #BHBiv Q7 [m MiBi iBp2 *aG 7Q KmH Bb 2Mbm 2/iQ 7 HH rBi
UQ7 “#Bi v rB/i?VX h?2 /QrMbB/2 ?2Qr2p2° BbXiA2B? 2MKT P2 BBQM H +
BM #BHBiviQ b+ H2 mT Qi?2  i? Mi?2B° HBKBi iBQM iQ i?2J "FQp +? B
ai iBbiB+ H TT ® €22BbiB+ H TT ' Q +?22b iQ T ~ K2i'B+ p2'B}+ iBQM -
+QKTmi iBQM HHv +22 T2  Hi2 M iBp2 iQ MmMK2 B+ H QM2b- i?2 # bB+
TT QtBK iBQMQBL?2+iBQM TQU# H#BHBI¥ MQM@2t? mbiBp2 2tTHQ  iB(
i?2 T > K2i2  bT +2X h?2 T'QKBM2Mi +QMi'B#miBQM BM i?Bb biBHH °
"2b2 "+? Bbi? i Q7 bKQQi?2/ KQdRK BM2r2MBBN:;"Q iQHMbbB M/ a M;mBM
J2KQMbi® i2/i? ii?2 b iBb7 +iBQM 7mM+iBQM Q7 J2i'B+ AMi2 p H h2k
7Q°KmH ; BMbi T  K2i'B+ *hJ* Bb UmM/2  KBH/ +QM/BiBQMb Qp2°
T K2i2°bV bKQQi? 7TmM+iBQM Q7 i?2 *hJ* T ~ K2i2 bX h?Bb H2 /b iQ
M “#Bi> "BHv T'2+Bb2 TT QtBK iBQM Q7 i?2 b iBb7 +iBQM 7mM+iBQM
S 'Q+2bb # b2/ QM Bib bKQQi?M2bbX

PmMiHBM2 Q7 +QMi B#miBBDOMRX Ti2 r2 T'2b2Mi bi iBbiB+ H TT Q +? 7C
K iBM; il?P2Bb7 +iBQM TQQ@#2,KBHBiH T QT2 iB2bBM 7mM+iBQM Q7 biQ+"
T K2i2'bX .Bz2'2MiHv 77QK bKQQi?2/ KQ/2H +?2+FBM; Qm~ TT Q +7
bi iBbiB+b- bT2+B}+ HHv QM i?2 TT QtBK i2/ " v2bB M *QKTmi iBQM L
r2HH 2bi #HBb?2/ K2i?Q/ i? i QBb2Mp B N2 KQ/2HH2/ bvbi2K M/
M BMBIBB@Bbi ' B#miBQM Qp2  i?2 KQ/2H6b T * K2i2° bT +2 HHQrb iQ
TQbiI2'/B@Ii " B#miBQM #v b2H2+iBM; T °~ KR272Bo #BhZ7/MQ4R i?2BVvb @
i2KOoQ@#b2 p MBQED2 r2 / Ti "* b+?2K2b #v "2T#BBM;iBEXMb
7Q KKH+?BM@¥WQMbBbiBM; BM HBM2 " ?v# B/ miQK i Q7i?2> aG 7Q K
r?B+? r2 bB®b7 ° b2i Q7 T K2i2'b Bb 7°7QK b iBb7vBM; i?2 +QMbB/
T QT2"P2M+2 H2iiBM; "* H;Q Bi?Kb b2H2+i QMHvV i?Qb2 T ° K2i2'bi?
bB 2/ #2? pBQm X aBM+2 r2 mb2 > aG HBM2 " ?2v# B/ miQK i b K +?B
/IBbi M+2 Q7 T * K2i2'br2 M K2 miQK iQM@ "*i?2 T * K2i'B+ KQ/2H +7?:

KBMi?2:2M2°  H+ b2 T > K2i'Bb2/ mMB7Q KBb iBQM #QBHb /QrMiQ bQHpBM; MQMHE
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iBQM Q7 "*X .Bz2 2MiHv 7°QK bi M/ */ "* b+?22K2b-i?2 miQK iQM@ "*
Q#b2 p iBQMHIM7i22 Bi /Q2b MQi “2[mB 2 Mv /i b2i BM Q /2 iQ /'Bp2 i?
b2H2+iBQM T Q+2bb- ?2Qr2p2° Bi "2HB2b QM /iR MBRi2M2i T27 MQiB(
T i?b Q7 KQ/2H BMbMM#?22 T QT2r?B+? Bb i?2 i :2i Q7 i?2 T > K2i2"
b2 “+?X g2 /2KQMbi  i2 i?2 2z2+iBp2M2bb Q7 i?2 miQK iQM@ "* b+?2}

7Q°K H/2}MBIiBQM Q7 /Bbi M+2 7Q° +H bbB+ HiBK2@#QmM/2/ 2 +7?
'Bp2 i?72 +Q "2bTQM/BM; /Bbi M+2@KQMBiQ  G> miQK i X h?Bb +QMi
i72 +Q°2 Q7 J ?KQm/ "2Mi'BQm S?. r?B+? A +Q@/B 2+i2/ rBi? S mH@ >
r2Qb2 “2bmHib ? p2 #22M' ThRINIBHKRRXBM (

ai'm+im 2 Q7 i?2 +? W2 X? Ti2° Bb Q'; MBb2/ b 7QHRBQR2bL, &2+iBQM
Qp2 ' pB2rQ7 M2+2bb "v# +F;"QmM/K i2°’B HBM+HmM/BM; i?2+H bb Q7T
reB+?2r2 +QMbB/2 - i?22 T QT2 ivH M;m ;2r2 272 iQ-i?2 +H bbB+ H
r2 BKiQ 2ti2M/ M/ }M HHv i?2 E2°M2H 2biBK iBQM K2i?Q/ r?B+? r2 2t
bi'm+iBM; i?2b iBb7 +iBQM T Q# #BREKiv?Q 7T QbiQ TRQiv/IBbi ' B#miBQM B
#v i?2 miQK iQM@ "* H;Q Bi?KXk2AMMPR2QBQM i?2 MQiBQM Q7 b iBb} #
/IBbi M+2 7Q" "2 +? #BHBiv T'Q#H2Kb M/ BMi'Q/m+2 i?2 MQp2H miQK
# b2/ QM bm+? /Bbi M+2 K2 bm 2 Bb /2p2DQi?2/22BHB BAW2bbHiBQ M? 2
7° K2rQ ' F Bb /2KQMbi® i2/i2°Qm;? +QmTH2 Q7 + b2 bim/B2bX

jXR S 2HBKBM "'B2b

jXRXR J "FQp SQTmH iBQM JQ/2Hb

"27Q 2HQQFBM; ii?2# bB+bQ7?2Qri?2 "*K2i?Q/rQ Fbr2bi “i#vQp2"
Q7 KQ/2Hbr2 "2:QBM;iQ +QMbB/2 -M K2Hvi? iQ7UT > K2i'B+VJ "FQ
UTJSJV- UT ® K2i'Bb2/V7Q'KQ7 +QMiBMmQmb @EBKRERFQp +? BM U’
bmBi #H2 7Q° KQTDHHBMiBQM -TBEL2ZbbMbi2Kb r?2Qb2 bi i2b 2T 2b2Mi
MmK#2 Q7 BM/BpB/m BH2@ BEBr2QdMii° MbBiBQMb +Q "2bTQM/ iQ //BN
KQp H Q7 BM/BpB/m HbX aBM+2 r2 i “:2i KQ/2HHBM; Q7 #BQHQ:B+ H
i?72 *?22KB+ H _2 +iBQM L2irQ Fb U* LbV 7Q K HBbK b K2 Mb 7Q" 2tT"
KQ/2HbX

.2}MBiBQMU3RFQp SQTmH iBOMIJEQ@HVQTmMH iBQM KQ/2H UJSJV 7Q
N2N TQTmH iBQM bT2+BI2b(BQ; i) BoH2? i? i,

CS N' Bb +QmMi #H2 b2i Q7 bi i2b

QQPZ S S! R, Bb i?2 BM}MBi2bBK H ;2M2" iQG5i;%)i=Bt UrBi?
jgiQ(siJSj)V
. P
C 0:S! [0;1] Bb i?2 BMBiB H bi i2 T Q# #BHBIZXBd{s)BEMXBQM

1q?22M2[98,2S: o(so)=1 r2 miR =(S;Q;s0) iQ /2MQi2 M JSJIX
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"2+ mb2 QR2RKD vVH2bb TIQFRPVKQ/2Hb HHQrb 7Q° +QKT +i M HVi
2tT 2bbBQM Q7 i?2 T Q# #BHBiv7Q  iBK2/ bi i2i° MbBiBQMb, ;Bp2M i?
i iBKI2 1?2 T°Q# #BHBiv Q7 Q#b2" pBM; sirBMEEN BOKER Qs ! i 2
(%19 = P(s;89) (1 e RSV 1) 122 R(s) = . Q(s;8) Bb i22Bi * QZ bi i2
s- MP(s;s) = Q(s;S9=E(s) Bb i?2 UIBK2@BM/2T2M/2MiV T Q# #B@Biv Q7 DmK
X am+? # bB+ T°QT2'ivBM/m+2b M im> HHv T Q# #BHBivK2 bm 2 Qp
JSJ KQ/2HX

q?2M2p2°  KQ' Bl /2T2M/2M@IBK2MbBQM H p2+iQ N7 TR K2i2 b
r2i HEFED7 K2i'BSJ UTJISJIVX

S i?b Q7 JSJXBM+2 Qm  }M H ;Q H Bb iQ #2Pr¢i\ )Q RY2KK i2
T Q# #BHBiv i? i i2KTQ' BA'WQIML}2/ BM 7mM+iBQM Q7 i?2 T *~ K2i2°
T K2i'B+ IMJ-r2} bi 2+ HMH(IMi ) +Q "2bTQM/b rBi? i?2 T°Q# #BHBiv
i?2QHE2i?2QM i? ib iBb7M/i?2M "2pBb2 ?Qr-i? MFbiQi?2 K2KQ vVH2bb T
JSJb-bm+? T°Q# #BHBiv2MDQvb MB+2 M HviB+ H2tT ' 2bbBQM H2 /B
Q7 T Q# #¥BMBR2 b2i Q7"'F>RPj#X

Ti?Q7 MJISJIKR/2Bb UTQbbB#Hv BM}M:&@)Q“vsqél[m:zf\?l#z
Sh:ii- rIBiP2R.o #2BM; i?2 bQDQmM M@ BIR BM/BMPREtRy 22 b2i
Q7 HH TQbbB#M2 Q IRBE7IBM; BM i?2sgMBOR Plathj; i2i2N M/
t2Rs0- r2 /2MQli2=s i?2@i? bi i2-Q7i)5=t i?2 bQDQmM M@EBK2X7
i@i? bi 422 bm{t Qi “iBM; ibfi]izxk= ¥, (;i)i?2bmK Q7i?2bQDQm M
iBK2b mT iQkbi@2i?2 bi i2 Q7 iBKt2 M/ [ti i?2@b?B7i2/ bm{BRZX

i22 bm{t Qi? i bi "ib i iBKBQ K HHv [k+1] | ™ |, r?2 R Bb i?2

22 i2bi BM/2t bnTg? tX i6Q° 2t KTH2=sg % 51 % g 1% g 1 oo
r2 2 pAl]=s1- (; 2)=0:15-T; =0:75-T, =0:9 M/ [0:8 = si ** s3 ! 21 M/
[15i=sd ™ X LQiB+2 i? ii° D2+iQ ' B2b @7HWBS2X Di2TV 7mM+iBQMb ¢
iBK2X AM Q' /2  iQ BM/B+ i2i?2 2 +iBQM 2p2Mii? i vB2H/2/ i’ MbBiBQ
KQ/2H-r2 bQK2iBK2b /QTii?2 7QH|§OQ‘;%2§W§§1@§!°§§@MR1 S

1j 2j 3 4

r?2°R; BM/B+ i2bi? i B QiBQM 2/ Q@ii?2 MbBIiBQM Q7 i?2 T i?X
S i?b T'Q# #BHBiv B 329 :::;sk b2[m2M+2 Q7 M iDme®7 i? i

bm+2 i7ifi=s U kV M(;i)21; ikk VX 6m i?2 KQ FAR&HH2i/2MQi2 i?2
bK HH2Bi;2#  +QMi BMBNsy; Ibi8l;b:2;ilR 1;5¢) X h?2 T Q# #BHBivK2 bm 2 QM

SLQiB+2 i? i i?2 MQiBQM Q7 T Q# #BHBiv K2 bm 2 7Q T i?b Q7 M JSJ M im  HHv 2t
JSJb r?B+?2r2i ;2i BMi?2 2K BM/2 X
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F(Pathy ) Bb BM/m+iBp2Hv /2}M2/ #v,

8
2L BK=0
Swm (C(so;lo;i:i;lk 1;8K) = >P(sk 1;5¢) (e Bkt o E(s 1)t°) UjXRV
Swm (C(so;lo;::ii; 1k 2:Sk 1)); Qi?2°rBb2

r?2°2=inf (I, 1) Mi%= sup(lx )X AM 2bbRMBH2i8b i? i 7Q° MSIP2
T Q# #BHBiv Q7 T i? Bb;Bp2M #v i?2T Q/m+i Q7 i?2 T Q# #BHBiviQ Q:
i MbBigQMb; rBi? /2H vi? i 7 HHb BM i?2 +Q "2bTQNi/BMM:BM/BM; E
i2° Kb Q7 pQ+ #mH v bm#b2i Rathiyy (M2 K Q@ B2b2G@2 "2/iQ b M 2p2Mi
QM M/ Bib T°Q# #BHBiv BJp XBARM?2v @ HK Q7 T Q# #BHBbiB+ KQ/2H +
i2KTQ  HHQ;B+H M;m ;2b T QpB/2i?2 KQ/2HH2 rBi? TQr2 7mHH M;
"2H2p Mi 2p2Mib Q7 M JSJ KQ/ZI® BKMBB2KDXQ7Q K H T QT2 iB2bVX h
T Q# #BHBivi? i i2KTQ H'H®bBbt BI}Z2#wv M JSMKBRYZRIM2/
BMi2 Kb Q7 i?2 T°Q# #BH,BWbR2 b2} MB$&XQ M

AM i?2 2K BM/2 r2 +QMDbB/2" *?2KB+ H _2 +iBQM L2irQ ' Fb U*_LbV
2tT 2bbBM; TQTmH iBQM KQ/2HbX

2}MBiBQMUXA2 KB+ H _2 +iBQK UZirQKRV B+V +?2KB+ H 2 +iBQM M2ir:
UT* LV rBiRT2+B2m N2/ +iBQM +? MM2HW BBHXniRRT:HZE) /2}M 2/
b 7QHHQrbD,

CXpn=FfX1;::;Xpg Bb b2i Q7 bT2+B2b

CRm=fRy:::;Rmg Bb b2i Q7 "2 +iBQM +? MR2HBfr22;2ngV+Bb
+? ° +i2°Bb2/#v M 2[m iBQM rBi? i?2 TQHHQrBM; 7Q K,

X0 o X
i=1 i=1

r?2°8;a 2N "2 i?2 biQB+?BQK2i B+ +Q2{+B2M2b+Q MiB2@ 2 +iBQM3J
bT2+iBF2@ M iGm i?2 RQBR +? ~ +i2 Bb2/Rv. (T B rBi?

i =0y nli?2 42 M;2 p2+iQ - -
i:N" | RogBbi?2T QT2MbBIivVRIXM+iBQM Q7
C =[5 ol Bbd@/BK2MbBQM H p2+iQ° Q7 T * K2i2'b z2+iBM; i?2 FE

i?72 "2 +iBQM +? MM2HDbRINBIi?
CX92N" Bb i?2 BMBiB H bi i2
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Hi?Qm;? BM i?2 HBi2  im 2 * Lb "2 Q7i2M BM?2 2MiHv K TT2/ QM
/[2i2° KBMBbiB+ b2K MiB+b UBX2X- bvbi2K Q7 /Bz2 2MiB H 2[m iBQM!
/IBb+ 2i2@biQ+? biB+ b2K MiB+b-?22M+2r2 bbmK2i?2/vM KB+b Q7 *_

U /HV;bi2T@7mM+iBQM ;Qp2 M2/ #v BRjbX" 2b b nBKEWD;, +?2MMRIRRIK Bb BM
bi iX2N" iiBKK2ZR o 2 +iBRQM ; j) KVvQ++m - KQpBM; i?2 bvbi2K iQ bi iZ2
X0=X+ ;- i iBK2t-rBi? i?2 /PHtw?B+? Bb biQ+? biB+ HHvV /2T2M/2Mi QM
i?72 +m>"2MXbiMR2i?2 +im Hp Hm2 Q7 i?XT ~ K2i2'b

2K "X 6Q  i?2 b F2 Q7 bBKTHB+Biv BM Qm~ 7" K2rQ F r2 bbmK2 "
i?2 K bb@ +iBQM H rX h? i K2 Mb i? ii?2 T'"QT2MbBiv 7mM+iBQMb "2
T°Q/m+i Q7 i?2 MQM@MmHH biQB+?BQK2i'B+ +Q2{+B2Mib Q7 2 +iBQ

.2}MBiBQMUXJ)SJ b2K MiB+b QX TJESYKQ/AM =(S:Q; o) Q7
* LN =(Xn;Rm; ) Bb/2}M2/ b 7QHHQrb,

CS NN Bb +QmMi #H2 b2i Q7 bi i2b r?Qb2 2HPK2MiK,]2Bp2+iQ" b
r?2°% Bbi?2 TQTmH iBQMW Q@T2?2B2bX

CQ :S S! R, Bbi?2BM}MBi2bBK H :2M2" iQ K i'Btr?Qb2 2Mi'B2b
(p L
Q(XY): E?jjx+j:Yg ](X, ), BX6Y
1 ze6x Q(X;2Z); Qi?2'rBb2

C 0:S! [0;1] Bb /2}M2p(0°) =1

LQiB+2 i? i #v +QMbi m+iBQM- i?2 MQM @ 2B; BQMMHAZM? BRim IKQ Q 7
i?72 T"TQT2MbBiB2b Q7 i?7Qb2 "2 +iBQMb r?Qb2 Q++m "2M+2 H2 /b i?2 *
X iQ bi Y2X h?Bb Bb BM HBM2 rBi? i?2 b2K MiB+b Q7 J "FQpB M 2p2Mib-
i?72 /IBbi'B#miBQM Q7 i?2 KBMBKmK #2ir22M b2i Q7 +QM+m "2Mi 2tT
"2 +iBQMb Bb Bib2H7 2tTQM2MiB HHv /Bbi"B#mi2/ rBi? ~ i2 ;Bp2M #v i?
T +BM; 2p2MibX

1t KTH2 &J* L Q7 BM72+iBQM bT 2 /MBMVKTH2 Q7 * L H2i mb +QM@
bB/2' i?72 aA_ +QKT "iK2MEJKHOKQPBH T /2b+ B#2b i?2 bT 2 / Q7 BM72+
/IBb2 b2 KQM; +QMbi Mi TQTmH iBQMX h?2 *_L 7,ai22 aA_ Bb /2]
(fS;I;Rg;fR1;R20;fkiskeg) r?22°2 bT2ZS+BZ2Ib 2b2Mib i?72 bmb+2TiBI#EH2BM/BpB/m |
BM72+i2R iM2 "2+Qp2 2/ QM2bX h?2 bvbi2Kdb /vM KB+b Bb ;Bp2M #v irQ
M2Hb 2M+Q/2/ #v +?2KB#XMX[m iBQMb U

Ri:S+ 11 20 Ryt R UjXkV

2 +iBRQM2b+ B#2b i?2 BM72+iBQM bi2T, bmb+2TiB#H2 T2 'bQM K22il
M/ ;2ib BM72+i2/XR, KGIBMi?2 *2+Qp2 'BM: bi2T, BM72+i2/ K v #2+QK
7°QK i?2 /Bb2 b2X h?2 T K2i2 p2+iQ=Qk7:kIX KQL2H BIQ7 i?2
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aA_VvB2H/b }MBi2@bi i2JSJrBi? i?2 7QHHQIrBM: FBM/b Q7 bi i2@/2T2
X =(Xg;X1:XRr) bii2 bm+2Xi&>D"X,>0irQ FBM/b Q7 i° MbBiBQMb "2 TQbbE
BXQ X Xs:;X1;XR); (Xs LX +1;XR))= Xs X; ki MR ((Xs;X1;XRr); (Xs; X|

1;Xg+1))= X; ke X 6Q  bi i2b bmX&Z0? X, >0 QMHvV QM2 i* MbBiBQM Bb TQbb
BXQ@XXs; X1 :XR);(Xs: X 1;Xg+1))= X, k-r?2°2 b Mvbii2 bM=Di? i

Bb #bQ #BM;X

_2:BQMb Q7 M AMNKX2 2K BM/2 -r2 272 iQi?2MQiBQM Q7 "2:BQM bb
JSJIX "2;BQMbT2+iBiBK2@#QmMM/2Q 7hB@OBK2MbBQM HJISJIBb Mvbm#b:
QN"- "2bT2+NpRH +? - +i2 ' Bb2/#v +QHH2+iBQM Q7 ?2vT2 @ 2+i M;HZ
MQH ;2 nX M2;BQMRBRK2MB7\WBi Bb +? °~ +i2°'Bb2/ #v bBM;H2 ?2vT2 @ "
6Q 2t KTH2 7Q° #B@/BK2MbBQM HXSIXBK2dR1i2 pIT2]F 2N Bb
M2H2K2Mi "vX2 BQRMU?BKX2Bb mM#Q R/ JOV3]][ [[5:8]] [[5:1 [[

Bb MQM@2H2K2Ni; ®b 23 QM3 M[[5;8]]-X2 Bb H “;2°i? M 8V-r?2"2 b
TRy ([[1;2]] N) [0:2141] Bb M 2H2K2Mi ‘v iBK2@#QmM/2R,2#BQM UbBKBH
rBi? i22 bmTTH2K2Mi H+QM/BiBQ[MM2j241]M2 iBK2 Bb BM

jXRXk GBM2 "@iBK2 i2KTQ  HT QT2 iB2b

hQ 2tT 2bb T 'QT2'iB2b Q7 JSJ r2 272  iQ i?2 J2i'B+ AMi2 p H h:
UJAhGLY9V- BX2X HBM2 "@iBK2 i2KTQ  H HQ:B+ r?B+? HHQrb 7Q" t
"2 +? #BHBiv T ' Q#H2Kb #v +QK#BMBM; bi i2@+QM/BiBQMb U2tT 2bb?2
bi i2 p B #H2bV i?°Qm;? +H bbB+ iBK2@#QmM/2/ i2KTQ  H QT2  iQ b
Q' /2 iQ7Q K HHv b2i mT "2 +? #BHBiv T'Q#H2Kb- 2Qr2p2  bBM+2 r2 2p
MiQK i KRi21® K2 bm 2lb iB®} #BHBiv@BbiJSI¥BMbi M+2 7°QK JAhG
7Q°KmH - BM T +iB+2 i?Bb ;Bp2b mb i?2 TQbbB#BHBiviQ i'2bT bb i?2 .
#v M HVbBM; Qb+BHH iBQMb T QT2 iB2bVX

JAhG bvMi 9AhG 7Q°KmH 2 "2 i2°' Kb Q7 i?2 7QHHQrBM; ;- KK 7,
R A T PN I VL

r?2°2 bi M/b 7Qi'iMZQ KmH2MQi2b M iQKB+ T'QTQbBiBQM UBX2X M
#mBHi QM iQT Q7 KQ/2HO6b: biM2 @R IR 2#H DB M2; iBQM M/ +QMDmMM +i
+QMM2+iBp2b Q7 T QT QhEB@W iP X (B RBIA@MIMIBKI/Q  H QT2 iQ"
rBift;;t2] R o #2BM; i?2 #QmM/BM; BMi2 ' p HX

q2 +QMbB/2 i?2 i'mi? Q7 M JAhG 7Q ' KmH iQ #2 2bi @HBM?2/ rX XiX
JSIKQ/2H i?°Qm;? b @bHHBOMQMb?BT=X2MQi2/
JAhG b2K MiB+b 7Q " i2KTQ  H&E®@2mthiy2X T i? Q7 JSJ K®/2-H
t2Ro iBK2 BMbi Mii?2b iBb7 #iBQNMARGE iiBQIM" H7Q KmH Bb /2}M2/
7QHHQTrDb,
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;t)E > ,  true
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GtYF "1™ 2 , GUOYF'1 MUOGY)E'"2
t)F AUl 9 02tk ty ]
(;t9ij=" 278t [;t9;
Gt
AMimBiBp2Hv JAhG b2K MiB+b bi i2bi? i BbiQKEH I/ OT QbB?BQM
bQ7iBRZi?2bi i2+QM/IBbB@BM}2/BMi?2bi iBBMiBREPE VX
PMi?2 Qi?2 2?2 M/- iBK2@#QmM/2UMNMIiBHBB® KBbH2/ #W7 iBK2
tB7 M/ QMHBbBY iBb}2/#®Q7 7mim 2 iBK2rBBIbH? Bl MQ 7m i?2  i? Mi?2
iBK2@#QmM/BM:; BRI+ p; H-tJ\BX2KH Bb bmbi BM2/Hv b iBb}2/ #27Q 27
UBSt2(t:t9 Vv X
b mbm H-r2 +QMbB/2" irQ /2°'Bp iBQMb Q7 i?2 iBK2@#QmM/2/ mMiB
#QmMRD2MimFIHBIv > ultitel - r2B+2 bi MAbi7THQQ K2 TQ B Mti1rtBi? B M
Bbb iBbM/6?22 iBK2@ #GHmM @& : Flutl:' r2B+2 bi M/® BQ H@
rvbb iBb}2/ Bit3]®XI AM i?2 2K BM/2 r2 bbmK2 Pathy Thi?Bb}2b
MJIAhG 7Q KMHMQig/' -B7Bi/Q2b bQ bit=8MB X 2K [0i" X
6m i?2 'KQ' 2-r2 "2bi'B+i Qm > 7Q+mb iQ i?2 MQM@M2bi2/ 7" ;K2Mi Q7 J
QMHV 7Q ' KmH 2 bm+?i? ii?2 QT2 M/b Q7 i2KTQ> HKQ/ HBiv "2 #QQ
iQKB+ T'QTQXBGBBND #2 "BM; /2}MBi2 HBKBi iBQM BM i2 Kb Q7 2tT":
+QMbi> BMi biBHH HHQrbmbiQ i2 ii?2 KQbi +QKKQM 2 +? #BHBiv T°

JAhG 7Q°'KmH 2 M/ JSJ 2;BAMMDbXR 2K BM/2  r2 "272" iQ i?72 MQiBQN
MmMMiBK2/fiBK2@#QmM/2/ "2 +? #BHBiv "2;BQMb bbQ+B i2/ rBi? JAh
KmH X aT2+B}+ HHv r2 TQBMi Qmii? i JAhG T 'Q MQHBKRQYBIQM BQ ' KmH 2
Qp2  i?2 bi i2 bT +2 Q7 M JSJX 6Q 2t KTH2- 7Q° #B@/BK2MbBQM H
1 X1 17 X1 2BM/m+2b i?2R12;B1Q020 N r?BH2 [(x1 3) (X1
50x1 8)]"x2>4 BM/m+2b i?R,2;OBM [5:;8] [[51[X "v bHB;?i #mb2 Q7
PQ+ #mH "v-r1r2b vi? iirQi7Q KuMBIbD BEFMP2 +Q "2bTQM/BM; "2;BQMb
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g2 ? p2i?2M b?2QrM i? i /2/B+ i2/ ?2v# B/ miQK iQM KQMBiQ  + M #2 /2}M
BMrBi?BM M / Ti2/ "*b+?2K2BM Q /2 iQ bb2bb QM@i?2@~vi?2b iB
i2KTQ  HT QT2 iv- vB2H/BM; M TT QtBK iBQM Q7 i?2b iBb7 +iBQM °
7Q°i?2 +QMbB/2 2/ T°QT2 ivX h?2 T 2b2Mi2/ TT ' Q +? bmz2'b 7°QK H -
Bib +m > "2Mi 7Q KmH iBQM-i?2 b iBb} #BHBiv /Bbi M+2 Bb +mbiQK@/2}I
M2bi2/ iBK2@#QmM/2/ i2KTQ  H bT2+B}+ iBQMb- " i?2  i? M +Qp2 BM;
bT2+i MK Q7 i2KTQ  HHQ:B+ 7Q K HBbK b /QM2 #v .QMxd M/J H2 B
i? ii ;211?72 Q#mbiM2bb Q7 JAhG 7Q KmH 2 ; BMbi /2i2RKBEMBbiB+ UP.
PMi?2 Qi?2> 2 M/ i?2 7 +ir2 2KTHQV ?v# B/ miQK i iQ KQMBiQ i?2 T
KQ/2H8b BMbi M+2 HHQrb mbiQ rB/2Mi?2 2 HKQ7 T K2i'B+p2 B}+ il
BMiQ ++QmMi Km+? KQ 2 bQT?BbiB+ i2/ #2? pBQm b bm+? b 2X;X i? i
Qb+BHH iQ b- b /Bb+m®b2/ BM *? Ti2"

PM2 bT2+irQ i? BMp2biB; iBM; BM Q /2  iQ 2pQHp2 i?Bb +QMi B#miE
i?2 b iBb} #BHBiv /Bbi M+2 / Ti iBQM Q7 i?2 "* b+?2K2 iQ i?2 2MiB 2
AMimBiBp2Hv i? i rQmH/ 2Mi BH rQ ' FBM; Qmi "27Q KmH iBQM Q7 i?2 b
BMBiBQM # b2/ QM i?2 "2+m bBp2 bvyMi t Q7 JAhRG i2KTQ  H 7Q KmH 2-
JH26b TT Q +?2iQi +FH2 "Q#mbiM2bbJ®Y) XAIBRINMQ T 2 B 2bB(p2 /2} @
MBiBQM Q7 b iBb} #BHBiv /Bbi M+2 + M #2 Q#i BM2/ i?2M Bidé/ HbQ M2
Bi+ M#2 +QMp2MB2MiHV 2M+Q/2/ BM ?2v# B/ miQK i i2 KbX



*? Ti2 jX "v2bB M TT Q +?2iQ T ~ K2i B+ KQ/2H +?2+FBM; e3

" GIO0OBl50 e 100)

R S G O )| "5 GOOOB(50  xe  100) NEDEOS (30 o 100)
. asc (539) s ABc (537) s ABc (531)
o050 frg(i) fre(s)
Pr(' 4iM fi;koq) Pr(* s M fi;kog) Pr(* 6] M trykog)

6B;m 2 pQdT,, #B@/BK2MbBQM H r2B;?i2/ ?BbiQ;" Kb QeI @RI2'BQ  /Bbi’
1 _bvbi2K Q#i BM2/rBi? miQK iQM@ "*@ &J= In-bB'NB;Q+ QBItbii BEMiBQMb
k() k() U(@0;1000 M/ mbBM; Ryyy T "iB+H2bX JB/, F2'"M2H /2MbBiv 2biB
b iBb7 +iBQM T ' Q# #BHBiv7mM+iBQMX "QiiQK, p HB/ iBQMi? Qm;? 2b
T Q# #BHBiv 7mM+iBQM #v bi iBbiB+ HKQ/2H +?22+FBM; UN8W +QM}/2N\
rB/i? yXyRVX



*?2 Ti2 9

6Q KH M HvbBb Q7 biQ+? biB
Qb+BHH iQ b

9XR AMi'Q/m+iBQM

J Mv "2 HHB72 bvbi2Kb "2 +? ~ +i2'Bb2/ #v bQK2 7Q°'K Q7 Qb+BHH iQ "\
r?eB+? + M #2 7QmM/ BM K Mv /QK BMb- " M;BM;- 7°QK 2+QHQ;v- 2X;X
OQHI2T 2v@ T 2K@Q28QiydlQHk3IQ bQ+B H bvbi2Kb-r?2'2 T2 'BQ/B+ #2?
+ M #2 Q#b2 p2/ BM K Mv bQ+B H +QMi2ti 7Q" 2t KTH2 rBi? i?2 ~"Bp H
TBi HOob 2K2 ;2M+v /2 KKPMM/c bT2+B HHv- BM #BQHQ;v r?2°2 Qb+BH
T QKBM2Mi /vM KB+b 11?2 +Q 2 Q7 K Mv 7mM/ K2RIH¥XK#BQHQ;B+ H T (

>2°2r2 7Q+mb QM irQ +QKTH2K2Mi v bT2+ib "2H i2/ iQ KQ/2HHBI
bb2bbK2Mi Q7 K2 MBM;7mHBM/B+ iQ ' bU2X;X i?2T2'BQ/ M/ KTHBiIim/
Qb+BHH iQ KQ/22p2Mb272M ;BOI2Z2MBQ®K+BHH iQ°  UBX2X ?QriQ imM2 M (
KQ/2H bQ i? i Bi K22ib ;Bp2M i ;2i Qb+BHH iQ'v #2? pBQm VX b 7
i?72 M HvbBb Q7 K i?2K iB+ H KQ/2Hb Q7 Qb+BHH iQ b Bb r2HH 2bi
HBi2  im 2- r?B+? ivTIB+ HHH/BK@BB@ B VOHEQR i VKBMBbiB+ Qb+BHH iQ"
UBX2X-Qb+BHH iQ'b KQ/2HH2/ b bvbi2Kb Q7P /BM "v.Bz2 2MiB H 1]
Bb +?B2p2/#v TTHB+ iBQM Q7 bB;M HT Q+2bbBM; K2i?Q/bbm+? b6k
Uuehv Q' miQ+Q '2H iBQM M HvbBbX AMi?Bb +QMi B#miBQMr2 7Q+m
Qb+BHH iQ'b M/ T°'QTQb2 M Hi2"M iBp2 TT Q +?- r?B+? /Bz2 2MiH:"
T Q+2bbBM;- Bb # b2/iIQKMTIM/BM{®;B+i2 ' Bb iBQM Q7 T2'BQ/B+Biv 7Q"
bB;M Hb Bbbm2/ #v biQ+? biB+ KQ/2HX ¢gBi? bm+? 7Q K H +? ~ +i2
M KMQBbv T2 BRQABMBIiAZ2M i F2 /p Mi ;2 Q7 1?2 KQ/2H +?2+FBM; 7" K2r(
miQK iB+ HHv bb2bb i?2 T2'BQ/ M/ KTHBIim/2 Q7 Qb+BHH iBQMbX

b 7Q i?72 b2+QM/ bT2+ir2 HQQF i M HvbBM; i?2 "2H iBQMb?BT #
T K2i2'b M/ i?2 +? ~ +i2° Q7 i?2 Qb+BHH iBQMbX JQ 2 bT2+B}+ HHvVv
Q7 ?Qr’iZp2°b2 2M; MMQRR+BHH iQ - i? i Bb- ;Bp2M i ";2i Qb+BHH iQ v #



*?2 Ti2> 9X 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b dy

/12bB"2/ T2'BQ/ Q7 Qb+BHH iBQM-r2 BK iBM72 "BWM{+?722KQ/2Hdb T °
/2bB 2/ #2? pBQm X g2 Q#i BM bm+? 7 K2rQ ' F # b2/ QM i?2 miQK iQ
QmiHBM2/ BMjX? Ti2"°

PmiHBM2 Q7 i?2 +QMNI "B#BbBQMi2 "2TQ i QM i?2 +QMi'B#miBQM B\
i2° Q7 7Q°' K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ bX g2 /2KQMbi i2
> aG 7Q 'K HBbK b K2 Mb 7Q bT2+B7vBM; M/ miQK iB+ HHv 2biBK i
K2 bm 2b- bm+? b i?2 T2'BQ/ M/ KTHBIim/2 Q7 MQBbv Qb+BHH iQ bX
BM; irQ Hi2"M iBp2 +? ~ +i2 ' Bb iBQMb Q7 MQBbv T2'BQ/B+Biv- QM2 "2
Q#b2 p iBQM H i? 2b?QH/b-i?2 Qi?2 # b2/ QM i?2 /2i2+iBQM Q7 UMQ
KBMBK X q2 i?2M T°'QpB/2 7Q K H 2M+Q/BM; BM i2°'Kb Q7 HBM2 "~ ?v#
Q7 i?2 > aG HQ;B+ 7Q" #Qi? +? ~ +i2'Bb iBQMb Q7 T2'BQ/B+Biv- r?B+7
+ T #H2 Q7 /2i2+iBM; i?72 T2 ' BQ/b- "2bT2+iBp2Hv i?2 T2 Fb- Q7 i?2 biC
i ;20 M/iQ 2biBW@i?e€@t+bbB+ H6 BM/B+ iQ b bm+? b i?2 p2 ;2 /m"’
i?72 p2° ;2 KTHBIim/2 Q7 i?2 Qb+BHH iBQMb b r2HH b KQ 2 bQT?BbiE
"BQ/ p B M+2-r?B+? HHQr 7Q;mblb 28y ;QB2BHH iQ X .Bz2 2MiHv 7
aTB2H2 6b BTBR¥?B+? HHQrb QM2 7Q [m HBi iBp2Hv 2bi #HBb?BM; r
KQ/2H Bb bmbi BM2/ Qb+BHH iQ° M/-B7bQ-iQ bb2bbBM; bQK2 [m Mil
i?72 p2° ;2 T2 'BQ//m” iBQMV-i?2 K2i?Q/QHQ;vr2 BMi'Q/m+2 ?2°2 Bb
[mMm MiBi iBp2 +? ~ +i2°'BbiB+b Q7 biQ+? biB+ KQ/2H r?B+? Bb FMQrM UC

9Xk 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b

AMimBiBp2Hv M Qb+BHH iBQM Bb i?2 T2'BQ/B+ p 'B iBQM Q7 [m MiB
K i?2K iB+ Hi2 Kb i?Bb Bb bbQ+B i2/ rBi? i?2 /2}MBiBQM Q7 UMQM@ +
iBQMX BX2X f 7RiM+RBIQM r?Btg2 R* bm+? i8 2 R -f(t)= f(t+tp)-
r?2°% Bb + HH2/i?2 T2'BQ/ b BMRXAM 6B2m@Mi2ti Q7 biQ+? biB+ KQ/
bm+? 6/2i2°KBMBhiB+6 +? ° +i2°Bb iBQM Q7 T2 'BQ/B+Biv Bb Q7 HBii
iQ'B2b Q7 biQ+? biB+ Qb+BHH iQ  #2BfNt) bifB+itp)V TEBBE/BH2 b BM
UmMMH2bb BM /2;:2M2" iBp2 + b2bV x2° Q T Q# #BHBivX JQ 2 :2M2" HHV |
biQ+? biB+ Qb+BHH iQ'b "2 +? > +i2°Bb2/ #v 2K F #H2 H2p2H Q7 M
/Bz2 BM /m> iBQM b r2HH b BM KTHBIMRWHVBM 2X;X- 6B;m 2

h?2 /B{+mHivr2 7 +2Bbi? i Q7 IM/BM; bmBi #H2 +? ° +i2 Bb iBQM
+QMbB/2 2T2bBQ/ "2 HB®BBIBQM 22b rBi? i?2 BMimBiBp2 MQiBQM Q7 T:
r?BH2 +QTVBM; rBi? i?2 MQBbv M im 2 Q7 biQ+? biB+ Qb+BHH iQ T i?
BM i?Bb “2bT2+i Bb 6r? i b? HH QM2 +QMbB/2° b T2'BQ/ 2 HBb iB(
+QKTH2K2Mi v TT ' Q +?2biQ /2i2 °KBM2r? i Bb MQBbv T2 BQ/ 2 HBD
BMbTB 2/ #v aTBRIM/ T(m i?2  /2p2H.@RB2/@W2(? biQ +QMbB/2° T "iBiBQ
Q7 i?2 /QK BM Q7 i?2 Qb+BHH iBM; [m MiBiv BM i?°22 ROGBQM, irQ 62
2DT2+iBXRNAB2T " i2/ #v M BMi2 K2/BB¥X 2 BOBQJ 2 HBb iBQM Bb i?2
+QMbB/2 2/ bi?2/2H v #2ir22M i?2 #2;BMMBM; Q7 irQ +QMb2+miBp2 b



*?2 Ti2> 9X 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b dR

U V2i2 ' KBMBbiB+ Qb+BHH iBQM, T2 'BQ/ Q#MQBBMQIbrBHH iBQM, i?2 T2 BQ/ Q++m "2M+2b /
M/ T2 Fb "2 /2i2 KBMBbiB+ UT2'BQ/ 2[mTRMQ &M i?2 6Q#b2 p iBQM TQBMid U#Hm2 HBM2V |
K tBK ik M/KBMBK iyV "2 MQBbvX

6B;m 2 9XiR, KBMBbiB+ p2 'bmb biQ+? biB+ Qb+BHH iBQMb

2ti°2K2 2:BQMb- BMi2 H2 p2/#v bQDQM MBMi?2 QTIRQOBKY 2ti 2K2 "2
qBi? i?2 b2+QM/ QM2- BMiR@/MHRBBM 2 BQ/ 2 HBb iBQM Bb +QMbB/2"
i?2 /2H v #2ir22M irQ +QIME2H i BB 2[mBp H2MiHv HQ+ H KBMBK V- #
BM KBM/ i? i i?2 +? > +i2°Bb iBQM Q7 HQ+ H K tBK M/ KBMBK BM MC
i'BpB H b QM2 ? b iQ #2 #H2 iQ /BbiBM;mBb? #2ir22M +im H HQ+ H k
M/+ BiB+ H MQBMIB 2bTQM/ iQ MQBbv bTBF2bX

9XkXR h2KTQ' H HQ:B+ +? * +i2°Bb iBQM Q7 Qb+BHH iBQMb

h?2 TQbbB#BHBiv iQ miQK iB+ HHv bb2bb i?2 T2'BQ/B+ +? ~ +i2° Q7
i?72 ii2MiBQM Q7 "2b2 "+?22°b BM KQ/2H +?2+FBM; +QKKmMMBiv BM "2+
#2BM; iQ B/2MiB7v bmBi #H2 i2KTQ  HHQ;B+ 7Q "KmH 2 i? i + M #2 72
iQm HBi iBpRHWBbL? i?2 2tBbi2M+2 Q7 T2 BQ/Bw BMVB iMi/BplREDdHb B#HVV iC
"2H2p Mi BM/B+ iQ b U2X;X T2'BQ//m” iBQM- KTHBIim/2 Q7 Qb+BHH il

AM M2 "HvrIQ Ri6 HRO:. " y9 i +FH2/i?2 T'Q#H2K rX XiX i’ MbBiBQM |
KQ/2Hb Q7 +2HH +v+H2 M/ T ' QTQb2/i?2 7TQHHQrBM; U#> M+?BM;@iBK
i?72 2tBbi2M+2 Q7 T2 'BQ/B+Biv,

EG(T) EFC T)A(¢ T) EF(T) U9IXRV

6Q KmBIXVB2bb2MiB HHv bi i2bi? ii?2°2b?QmH/ 2tBbi M 2t2+miBQM
i? iBMIMBi2HBRQ 7+0W /BBB®MBb}2/ i?2M Bi rBHH #2 MQi b iBb}2/ M/ pB
B7 Bi Bb MQi b iBb}2/ Bi rBHH #2 b iBb}2/

AM Db2KBM H rQ F rBi? J */ "2JM/NJym2 HQMbB/2 2/ bBKBH  *hG@
HBF2 "2 bQMBM; iQ [m2 v r?2i?2° *hJ* TQTmH j@QMWWQP2HBE7 bBKT



*?2 Ti2> 9X 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b dk

UV '2;mH Qb+BHH iBQM +2Mi 2/ i R rBPHKVt@TH2 Q7 i +#2B+? BRBbv T2 'BQ/B+
BK ik-KBMBK iy- M/ T2'BQ/2[m HiQ kX' Xi iQ bTR+BIZb ;BpAMHW BM/m+2/V
T “iBiBQM Q7 .1aS bi i2 bT +2X

6B;m 2 aRQBbv T2'BQ/B+i° D2+iQ'B2b Q7 biQ+? biB+ Qb+BHH

#BQ+?2KB+ H Qb+BHh QB Mt2/BFB-HEHH BHQBM; Q7 i?2 7QHHQrBM; 7Q "t
AG(((Xi = k)) EF(Xi & k)" (((Xi 6 k)) EF(Xi=Kk)) U9 XkV

6Q KmBEXK 2T 2b2Mib bi'B+i29XR MBQNKiIi GFHBb?2b- #v "2TH +BM; i’
Qmi2 'KQbi 2tBbi2MiB H E iPB[if iMPBH2B+i2° mMBp2/4A W [mvwWiB}2"
BMbi MiBTiBMX;i=Kk)-i? iB7i?2 bvbi2Kdb 2pQHmMIiBQM "2 #@2D bi i2r?2
bT2+BXp=Blb W2 N #2BM; +QMbi MiV i?2M Bi ? biQ #2 TQbbB#H2 iQ "2
bi i2bm+?(X?6 k) M/ pB+2 p2°'b X h?2°"Qm;? # bB+b 2[mBp H2M+2b r2 i?2
T Q# #BHB®IB@MMi2 TOXkQi7?U Bb,

P olF(((Xi = k)™ P o[F(Xi & K)]) _ ((Xi & k)™ P ofF(Xi = K)]))I U9XjV

r?B+? + M #2 mb2/iQ mH2 Qmi bi i2br?B+? HHQr 7Q° +QMp2 ;BM; 2pC(
7Q r?B+?i?2°26b TQDbBIBp2 T Q# KBHBIWI/QW2p2? HBXpi2 Bi

h?2 T"TQ#H2K rBi? 7Q°KmH 2 7Q" + Tim BM; bmbi BM2/ Qb+BHH iBQM
bm+? 99Md M/ Bib *aG +QmBX4-Bbii® ii?2v ++QmMi HbQ 7Q i?Qb2 i Dz
r’Qb2 BM}MBi2 Qb+B HH QB Q2WH Q RIMM® biB+ MQBRXDPI BFRR+iQ B2b
bm+? b(xi=k;xi=k+1)' V> i?2 i? MiQ +im HQb+BHH iBQMb i?2°27Q 2 r2
bHB;?ip B Mi 7Q KmH ,

AG(((Xi=k)) EF(Xi k n?AX; k+rnm)”™(((Xi k n”Xj k+n)) EF(X;=k)))
U9X9V
r?B+? Bb K2 MiiQ "mH2 Qmi Qb+BHH iBQMb +Q "2bTQMYBM: iQ M  #Bi

RLQiB+2 iU 2HB2b QM i?2 bbmKTiBQM i? i HH i’ D2+iQRBOADHBHMMH2H2p2H Q7 2t +
Bb-i?2 K tBKmK +? M;2 Q7 i?2 KQH2+mH2 MmK#2  Bb QM2X




*?2 Ti2> 9X 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b dj

AM 7QHHQr mMTRYRE T QTQb2/ M 2pQHp2/ [m HBi iBp2 +? * +i2 B
T2 'BQ/B+Biv #v +QMbB/2 ' BM; MQiBQMb Q7 T i?b6 KQMQiQMB+Biv- bT
KQMQiIQMB+ BM+"2 b2- "2bT2+iB@2HWT2+B2b2HQM|?Z i? #v 2M B+?BM
*NJ* KQ/2H rBi? /2/B+ i2/ #QQH2 M pneBi #M2bTH +KaeR Mvh? |
“2bmHi2/ BM i?2 7QHHQrBM; T'Q# #BHBbiB+ GhG 7Q KmH

P--[inc ni U(X; = k" (decni U (X; = j))] Uuaxsv

r’B+? + M#2 mb2/iQ K2 bm 2 i?2 T Q# #BHBiv QG Fji?M/r?PQb2 BMBiB H
2t?B#Bi QM2@T2 BQ/ T X}t{fQrQ MABIBIiBM2Q7 KQMQIiQMB+kBM+ "2 b2 mT
7QHHQr2/ #v KQMQIiQMB+ /2+°2 b2 #X+Ej® i?2 BMBiB H H2p2H

P_[incni U(X;j=k" ((k n X; k+n)U (decni U (X;=j)O)l UuogXeV

hQ "2H t i?2 [mBi2 bi'B+i +? ~ +i2 BB BMBR2IZM+#2/ W?2 p "B Mi 7Q° @
KmHO9Xei? i HHQrb i?2 ~m+im iBQM iQ biv ii?2 T2 F-i? i Bb- "QmN
H2p2KH WKQ/mMH2 MQBY2 #QM/ M mMMHBKBi2/ KQmMi Q7 iBK2- #27Q"2 #2
KQMQiQMB+ /Xb=2MiiQ

IM7Q IimM i2Hv HH T 2pBQmbHv /Bb+mbb2/ ii2KTib iQ +QK2 mT rBi
+? ° +i2°Bb iBQM Q7 Qb+BHH iBQMb QMHV T "iB HHv +QKTHv rBi? i?2
. iIBQMX 6Q" 2t KTH2 [m HBi iBp2 *&¢ 7Ki"AQmH 2 IBBIF2#A2 mMb iBb}2/ #
/| KT2/ Qb+BHH iQ ' b-rBHH HbQ#QbBWBbHK/MBH MQ K ii2 " B7i?2KQ/2H
+im HHv Qb+BHH i2bX PM i?2 Qi?2" ? M/ [m MDBBiBI B2 HQP KmH 2 H
mb[m MiB7vBM; ?2Qr HBF2Hv Qb+BHH iBQMb Q7 ;Bp2M KTHBIim/2 "2-#
iQ/Bb K#B;m i2 #2ir22M bmbi BM2/ M/ / KT2/ Qb+BHH iBQMb b i?2v BN
}IMBi2 MmK#2> T2°'BQ/bX

K DQ  T°Q;'2bb BM i?Bb '2bT2+i Bb ;Bp2M #v i?2 S?. rQ'F Q7 . pB

H2 /iQ i?72 Tm#HB+ iBQMBRY M?R2K BM B/2 Q7 aTB2H2 r b iQ +? ~ +i:
MQBbv Qb+BHH iBQMb #v T 'iBIiBQMBM; i?2 bi i2 bT +2 Q7 i?2 Qb+BHH
?B;? "2;BXQ@M2 i?2 K tBK TQBMib Q7 i?2 Qb+BHH iBQMbHQZ bmTTQb2/
"2;BQRM2 "2 i?2 KBMBK "2 HQ+ i2/ M/ KBBMR2BIQRIB?IBb i p2 b2/
BM #2ir22M 2 +? +QMb2+miBp2 T B Q7 KBMBKmK M/ K tBKmKX :Bp2M
aTB2H2 BMi"Q/m+2/ +TQ BROTRWABKXNKBMBbiB+ iBK2/ miQK iQM U.h V
BX2X .h + T #H2 Q7 ++2TiBM; MQBbv T2 'BQ/B+ T i?b +Q "2bTQM/F
HQEB®B;Bi i2@bT +2 T "iBiBQMX aTB2H2" i?2M /2KQMbi" i2/ i? i /2+E
J "FQp TQTmH iBQM KQ/2H UJSJV /KBib bmbi BM #H2 Qb+BHH iBQM|
r?2i?2° bT2+B}+ bi2 /v@bi i2 +QM/BiBQM ?QH/b Qp2T2Z?B@®Q "2bTQM
/2i2+iQ° J "FQp TQTMHUIBQRBINQ/BRX2X i?2 USAV T°Q/m+i T'Q+2bbX
IM/Qm#i #Hv K DQ  bi2T 7Q'r /aTB2H2'6b TT'Q +?bmz2'b MQM2i?2H
}'biHV #2BM; # b2/ QM MmK2' B+ H KQ/2H +?2+FBM; TT'Q +?2b Bi Bb
2tTHQbBQM- 2p2M KQ' 2 bQ ;Bp2M i?2 bBx2 Q7 i?2 T°Q/m+f T°Q+2bb S..

kn?2 T2°BQ/ /2i2+iQ  .h +QMbBbib Q7 j bi i2bX



*?2 Ti2> 9X 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b d9

i?72 bBx2 Q7 i?2 JSJ HH2;2/ Qb+BHH iQ'X a2+QM/Hv Bi /Q2b MQi M im
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bT2+82BQb2 T2 ' BQ/B+Bivr2r MiiQ bb2bb i?2 B/2 #2?BM/ bm+? +? °
2bi #HBb? T "iBiBQM AIBKAMHBQMY Q7 i?2 KQ/2H bi i2@bT +2 BM/mH
i?2° 2b?QH/LHRARHIBIR<H M/ r2b vi? i- T i? Q7i?2KQ/2H Qb+BHH i2b U
AV Q- 2[mBp HR@Bbw B2 BD/Bi+i?2 T'QD2+iBQM Q@I BXK Z\RB QM
BM}MBi2HV Q7i2M Hi2 M i2 #2ir2OM] iM/pQ7b[HAQ7 22BQMbX h?Bb

Bb 7Q K HBb2/ #VIXRVBiBQM

.2}MBiBQMWMN®@Bbv T2 ' BQ/BX6GQN 2 +MP@/BK2MbBQM H .1aS TQTmH iBC
KQ/2HdoiEM ) #2 Bib bi i2 bT do2x(MM) i?72 T QD2 +d&@W Q HQM;

i?72" /BK2MHBQMn QM X GRiH 2N-L<H - #2 irQ H2p2Hb 2bi #HBb?BM; i?
T "iBiBdgNM )= low[ mid[ high rBiw=[0;L)-mid =[L;H) Mhigh=[H;1)X
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T2'BQ/B+ M/ Hi2 "M iBM; i +2X

S°'QTQbBIBAR B% MQBbv T2i'BOZBN b Q7 .2)0KRIBQM Bi B iR b@
M iBM;

S'QTQbBHEIQIMBpB HHvV i'm2 b #v /2}MBiBQM MQBbv T2 'BQ/i  +2 pB
i?2w Mhigh "2:BQM Q7 i?2 bi i2bT +2-i?mb M2+2bb "BHv Bi +QMi BMb |
HQ+ H K tBK BMi2 H2 p2/ rBi? HQ+ H KBMBK X

S'QTQbBIiBAM BX Mi2 M iBM2 U b Q7 .2 0WeiBQM Bi Bb MQi M2+2bb "BH
MQBbv TX BQ/B+

S'QTQbRIEBBXM Hv TQBMib Qmi i? i- #v /2}MBiBQM- M Hi2 M iBM; i’
/Bp2 ;BM: U7Q 2t KTH2 B7 Bi +QMbBbi Q7 BM+ 2 bBM; bi2Th r?B+?
/2+°2 bBM: QM2bV- BM r?B+? + b2 +H2 "Hv Bi Bb MQi MQBbv T2 ' BQ/B+)
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AMi?2 2K BM/2 r2 BMi Q/m+2 > aG # b2/ T Q+2/m 27Q /2i2+iBM; |

M/ HQ+ H KBMBK Q7 Hi2 M iBM; i° +2bX >Qr2p2° " i?2  i? M +QMbE
6bBKTH26 HQ+ H K tBK fKBMBIOX& BM72fM{BQ@M2+iBQM Q7 ;2M2° HB
MQiBQM Q7 HQ+ HK tBK fKBMBK Q7 i  +2-i? iBb-K tBK M/KBMBK r

i H2 bi- #v +2°i BX @2HM®2K HBb2 i?Bb MQiBQM BM i?2 M2ti /2}MBiBQN

2}MBiBQMW@&D2T " i2/ HQ+ KKE2iBIR*" M/a i?22A T'QD2+iBQM Q7

i +2Q7 MM@/BK2MbBQMN MQTasH iBQM KQ/2HiKB hiPi@ 72N>, -

@b2T " i2/ HQ+ H K tBKmK UKBMBK mhKMW:-/BMQEY i?2 H “;2bi HQ+ H

K tBKmK UbK HH2bi HQ+ H KBMBKmMKYV r?Qb2 /BI@bF2 7i2g K P2 M 2+2/
KBMBHKmMK 1] UK tBKMHK 1]V Bb i H2 MIBEVQK Bi- Bi Bb TQbbB#H2 iQ "2 -
bK HH2  UH@b2TV" i2/ bi i2X

hQ mM/2 bi M/ i?2 K2@GWRN; Qi2/ KBMBK M/K tBK /2}MBiBQM H2imb +
i?72 2t KTH2 BMOG@®;M¥®2 M im 2 Q7 i@»2Thi i2/ TQBMi U2Bi?2° K tBKmK
Q' KBMBKMmMKV /2T2M/b QM i?2 BMBiB H T'Q}H2 Q7 i?2 i  +2, B7 i?2
bi i24[0]- } bi 2Mi2 b i?2 ARIBQWM? M i?2 } @b2T ~ i2/ TQBMi rBHH #2
K tBKmK U+QMp2 b2Hv B7 Bi[Plbi 2RiBWM B rBHH #2 KBMBKmMKVX 6Q°
i° +2 BM 6BXOWEY } ' b@b2T ~ i2/ TQBMi Bb iM2IK tBKMMXMQM2 Q7 i?2
T 2+2/BM; HQ+nHl}BI B/ HQ + H K NBKInBK bm{+B2MiHv7 ~ T i7 QK i?2
BMBiB Halid] i2B MRKMN[2] MMI[1] ? p2 /Bbi M+2 H2BbQR[OIVX P#b2 p2
i? i i?2 /2i2+iBIQM @7i?2 +im H@b2T ~ i2/ K tBKmK Bb +QKTH2i2/ QMH v
2Mi2 BMMiPR ) "2:BQM-r?B+?? TT2Mb QM Q#b2 pBM;i?2/QrMr / DmKT
HQ+ HK tBIHIPKhQ #2ii2° mM/2 bi M/ i? i /I@R2TBQIR/KBMBK fK tBK
K v BMpQHpP2 6i2KTQ" v /2i2+iBQMO T? b2 7TQHHQr2/ #v 6/2i2+iBQN\
+QMiBMmM2 i?2 mM7QH/BM: Q7 i?2 i MIN > pBNBQMI2 2M F@mMi2" i?2
HQ+ HKBMBIKmMXB+? Bb i2KTQ  "BHV /2i2+@B20 i?22/ KBMBKmMK- bBM+2
BM 7 +i Bi Bb /Bbi M+2/7KQWKZ1jX MQr2mR] Bb 7QHH@[F/ HK HH2"

HQ+ H KBMBKmMK "2 +?2/ rBi7@#+ 2 tRiB\QMX2H5ImdTH mRp b

i2KTQ > "v}@h2T * i2/ KBMBKARKQK?2b i?2 +im@W2Thi i2/ KBMBKmK
QMHvV QM 2Mi@i[BIM) i22BQM Ur?B+? BM i?Bb + b2 +Q "2bTQM/b rBi? *2 +
M[2]VbBM+2 MQ bK HH2  HQ+ H KBMBK 2?2 b #22M5]R)2%i2/ #27Q 2 2Mi2

.2}MBiBQMUIXIB2T " i2/ Hi2"M MBM; D2+2Q9 Q7 M@ /BK2MbBQM H .1a$S

D TQTmH iBQM KQ/2Z@bB®H b iRI2°M ifBM? "2bT2+i i® @?2i nV

Q#b2 p2/ bTD+BZbBQ#QMi BMb +QMi BM@®B MM BIiHVQ&+ MVKBMBK U M/
2[mBp H2@bRT ° i2/ HQ+ H K tBRRF-X?2"2

6Q A @b2T "~ i2/ Hi2 M iBM; i’ -ﬁ”z:rlxll [ZMWIQ2R:::- "2bT2+iBp2Hv
A =m[Am[2:::- 1?2 T'QD2+iBQRIMIBLiBM;@bR2T?2 i2/ HQ+ H K tBK -
"2bT2+iBp2HvV KRMBR#B D P2 i? @B2T ° i2/ K tfKB M IXORI#NV2
bm#b2i Q7 i?72 6bBKTH206 KOXRBM/BBBMM KQ 2i?27QHHQrBM; T QT2 iv
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S'QTQbBIBRM=Xi?2 b2[m2M@DQT " i2/ K tBK UKBMBK V Q7 M Hi2'M
i +20 +QBM+B/2brBi?i?2 HBbi Q7 HQ+ HK {BK WKBMBK YXi? iBb,

h?2 /2i2+iBQM @b272 i2/ HQ+ H K tBK UKBMBK+VM/ ®2 /2@+2
b+ B#2/ BMi2 Kb Q7 M Bi2 iBp2 T°Q+2/m 2i?2 ' Qm;? r?B+?i?2 HBbi Q7
+QMbi'm+i2 mMM7QH/bX am+? T Q+2/m 2 Bb 7Q K HHVARKIH2K2Mi2/ #\
UGB MXBr?B+? r2 BMi"Q/m+2 H i2° QMX >22-# b2/ QM i?2 2t KTH2 BH
M BXOU#¥ BM7Q K HHv bmKK "Bb2 ?@rb/2T2+iBQM tQKBM rQ FbX h?2
/2i2+iBQM "2[mB 2b biQ'BM; Q7 i?2 KQI@b2F2Mi2UIKRKTEBMWY BMiQ
p "B #H2 MG KX, V- Tr?BH2 QM+2 /2i2@BXJM QZ/ K tBKmK UKBMBKmKYV B
+QKTH2i2/i?2+Q "2bTQM/BMY BHB @HR2/ BMiQ /2/B+LmakHBbi-M K2/
"2bIMin Ub22 h3¥MR r?B+? Bb }HH2/ BM rBi@i®P2T/ 2i22/ XK/ tfKBM TQBMibX
hQ mM/2 bi M/ ?Qr /2i2+iBQM i? Qugis? r iRIKHRIMND +QMbB/2° ; BM i?2
b KTH2 T i? BM®8&W#R?2 }"bi 2H2K2Mi 2M+QmMi2 2/ Bm[I]2 HQ+ H KB
r?B+? Bb i?2M bixgqhy 2MmMBEMGQb i?2 i° +2 7m’i?2°  mM7QH/b i?2 bm#b2[m2Mi
U;"22M TQBMibV "2 B;MQ'2/ b HQM; b i?2B" /Bbi M+X,7 BIK i?2 i2KTC
H2bb i?> M Bbi?2 + BWR[I[XKi2BKBH "Hv Mv HOmM[iHUWBRMBRMKQBMIiV i? i
Bb2M+QmMi2 2/ 7i2° ? iBhi@;RQBRNRIYXHAMH2bb Bi Bb kK-HH2  i? M
BM r?B+?x# BD mT/ i2/ rBi? i?2 M2rHv 7QmM/ bK HHE2nMKBMBRMK X b
T Q+22/br2}M/i?2 M2tVH2Dr?B#2 Bb /Bbi Mi K RIKIM2 i2KTQ™ v
KBMBKmKi?Bb K2 MBi?2m ™ "2MiHv 2QH/b @¥BbimMH2/ KBMBKmK ?2M+2
Bibp Hm2 Bb TTRIN/2VM/iQ?2 T ' Q+2/m 2 bi "ib Qp2°'- BM bvKK2i'B+ 7 b?
i?72/2i2+iBQM Q7 i?2 M2ti K tBKmKX

h?2 " iBQM H #2?BM/ i?@ MAJIiBQ& &7tfKBM Bb i? i 7Q°  HQ+ iBM; i?2
T2 Fb Q7 biQ+? biB+ HHv Qb+BHH iBM; i +2 Bi Bb BKTQ i MiiQ #2 #}
i?72 KBMBK HT2 Fb+Q "2bTQM/BM; iQ biQ+? biB+ MQBb2-i?2 +im H T:
i?72 @b2T " i2/ K tfKBM +? ~ +i2°'Bb iBQM r2 T'QpB/2 i?72 KQ/2HH2 rBi~
i #HBb QM2 p iBQM H TZWI2QI@pPRM; bT2+B}+ g HK2i2Qb i?2
KQ/2HH2" 2bi #HBb?2b ?Qr #B; H2p2H Q7 MQBb2 ?2fb?2 r MibiQ B;MQ
i72 Qb+BHH iBQM T2 Fb "2 HQ+ i2/X

AMi?2 2K BM/2 r2 BMi QARa#k2rPR+@¥ Q K HHV BKTH2K2Mib i?2 /2i2+]
Q7 i?@b2T ~ i2/ T2 Fb Q7 Hi2 "M iBM; i° +2bX

h?2 miQK i@MuysX g2 BMi'Q/m+2 M G> AJMQBB ;X8 /2bB; M2/
7Q° /2i2+@MDbi M+2/ HQ+ HK tBK fKkBMBK HQM: Hi2 M iBM; i  +2b Q7
bT2+B2b AXHAR/2[mB 2b T ‘UK2224?Qb2M MQBb2 H2p2HV M/ i?2 T iE
72 2p2MEBEA[ E A[ Eca 1?22 Bsp U 2bT2+EBOEHW Bb i?2 b2i Q7 2p2Mib
“2bmHIBM; BM M BM+'2 b2 U'2bT2+iBp2Hv /2+°2 b2X MQ 2z2+iV Q7 i?2
h?2 ° iBQM H2 #2?2BM/ i? ARdsmBi mQ2K@KB+ i?2 +v+HB+ bi'm+im 2 Q
Hi2 M iBM; i +2 i?°Qm;? HQQT Q7 7Qm  HQX} tiBUIMIBMW QD7 r?B+? UF
i ~:2i2/iQ i?2 /2i2+iBQM Q7 HQ+ H K tBK - "2bTX KBMBK X h?2 bBKmH
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6B;m 2 BRBpeaks G> 7Q  /2i2+iBM; HQ+ H K tBK fKBMBK WBW¥Q  Q#b2 p2/
Q7 MQBbV T2 BQ/B+ i +2br?2°2 HQ+ HK tBK fKBMBK 2 /2i2+i2/ rBi?
H2p2H Q7XMQBb?2

MiQK iQM iQ HQQT #2iM/2BM?2M+2 “2:Bbi2 ' BM; i?2 KBMBK fK tBK r?|
/QBM; bQX h?2 /2i BH2A#R2?BIB® 7@HHQrbX S ' Q+2bbBM; Q7 i +2 bi
+QM}:;m> #H2 }Hi2 Q7 i?2 BMBiB H i  MbB2Mi U DNRIiP2RMJ? b #Qt B
r?B+? DbBKmH i2/ i° +2 Bb bBKTHvV H2i mit 7 Qrii/ BBIQ MR A ? 2; Bpi2M H
M HvbBb #2;BMb BiM HQAKI BTBK? r2 KQp2 IQt 28 PBRM 2T2M/BM;
r?2i?2° r2 BMBiB HHvV Q#b2 p2x MABMY Q b2/ BX2 KL UM X 2X
Q7 i?2 TQTmH iBQM Q7 i?2 R#RVQR/ hT2 +BDH2M H2K2 IR MDT2MQBb 2
rBi?BM 322! MQBbvV.24BM MQBbVAIQOT i?2 /2i2+iBQM Q7 HQ+ H K tB
M/ KBMBK #2;BMbXJ 6 QUBIWQBW 2Mi2 2MD BHYG WIBbVY22 +?
iBK2 bm{+B2MiHV H VBMrX2KiXMi U/2+A2BKR Qb @ H2/X PM 2Mi2 BM;
Jt UBW-r2 2bm 2i? ii?2 +m "2AMilp KHYp2QMT U/QrMV Q7 i H2 bi
7°QK i?2 Hbip HMX bRBR2IBMIU t V- ?22M+2 i? ixVHBD2 M +im H
HQ+ H KBMBKmK UK tBKmKV i?m®mi2 FrhaB VmT?2M r2 BM+ 2K2Mi i?2
7°2[mM2M+v +QmMi2° +Q "2bTQM/BM; iQ i?2 H2lmEH[xD UK? eBR 2K i2/ KBMB
Lmax[x] ¥ #27Q 2 biQ BM; i?2 MRrBMHM2 Q7 HHV B My B,b2 0?2

8'Bi? bHB;?i #mb2 Q7 MQi iBI@WM [{2 MARBX[JQb *° vb r?2°2 b BM "2 HBiv rBi?BM
*PaJPaf> aG i?2v +Q "2bTQM/ iQ b2Ln@V; pLmBX #H2b+? Q7 r?B+? Bb bbQ+B i2/ iQ
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. i p B #H2b
M K2 /QK BIMMT/ i2 /12}MBiBQMb+ BTiBQM

t R o "2b2i iBK22H Th2/bBM+2 #2;BMMBM;
K2 bm 2 U}'bi MQM@bTm BQmb
T2'BQ/V

nm (Nm) N BM+ 2K2Mi +QmMi2° Q7 /2i2+i2/ HQ+ H

K tBKnM V- KBMBKVU

X N +m "2Mi p H@2@OQp2 HQ /2/Vp B #H2biQ BM;

b2 p2/ bTA+B2b KQbi "2+2Mi /2i2+i2/ K tB@
KmKfKBMmKmK

Smax(Smin) N bmK Q7 /2i2+i2/ K tBK
UKBMBK V

Lmax [J(Lmin []) N T vQ77°2[m2M+v Q7 ?2B;?ib
Q7 /2i2+i2/ K tBK |[UKBM@
BK V

h #H2 9XR2 / i p "B #H2b Q7 ApdfLRKQIMQAB ;9XBQ HQ+ iBM; i?72 T2 Fb Q7
MQBbv Qb+BHH iQ'vi® +2b

+QmMi2° Q7 /2i2+i2/ K tBK UKBMBK WBMWPMN+Ri BM?2 2 b HQM: b

r2 Q#b2°p2 i?2 Q++m "2M+2 Q7 "2 +iBQMb r?B+? /Q MQiA2+°2 b2 UBM-
22M+2 2Bi?2° "2 ELiBE@MN Q7 RIX q?BH2 BMUBMW B7 r2 Q#b2 p2

"2 +iBQAVAQE A V- i?22M r2 biQ 2 i?2 M2r BM+°2 b2/ LA BHI2rBBA?p Hm2 Q7
#2+QK2b i?2 M2r TQi2MiB H M2ti HQ+ H K tBKmK UKBMBKMmMKVX PM i7
BM t UBW B7 6/2+°2 bBM:06 UGBM+"B b BN G \VQ+2+miBQR KQp2 iQ
MQBbv.@WHQBbOWAK QK r?B+2 r2 + M 2Bi?2° KQp@BMWFBD r2 Q#b2 p2

M2r BM+ 2 b2 U/2+°2 b2V i? i K F2bA R2p2 QTR it QB2 MAREF Q°
2p2Mim HHv 2ZBEMJBM b bQQM b i?2 Q#b2 p2//2+°2 b2 UBM+ 2 b2V ;C
i72 +2QbUM22 #QpP2VX 6Q" i?A,md OXTBGN2/ BM 8B&M22 M HvbBb Q7
i72 bBKmH i2/i° +2 2M/b- #2 M MiQ+Bil Qi 2 BMWQBBVAXM QB b vAM +
b bQQM K tBK UQ  KBMBK - /2T2M/BM; QM r?22i?2" i?2 } bi Q#b2 p2/
K tBKmK Q° KBMBKMKV ? p2 #22M /2i2Aniad ¥ MQBB+RB;A7Q r “/Hv
#2 | Ti2/iQ /Bz2 2Mi 2M/BM; +QM/BiBQMb X822 RibmKR #B2d/ Q7
BM h #H&

> aG 2tT 2bbBQMb bbQ+B\jdd XBG2 /2}M2 /Bz2 2Mi > aG 2tT 2bbBQMb i
#2 bbQ+B i2/ rBi? MjQLXiQM

'Bp2M H2p2H Q7 i?2 Q#b2 p2/LM@TmB mBQM2i2A2[m2M+v Q7 Q#b2 p2/ KBMBKmK ip t
Lmin , i?2 Q#b2 p2/ KBMBK ip Hm2k M/ bQ QMX hPRmirV ALK&, Q 7B [ 21?2 B + ?

Bb TQi2MiB HHv BM}MBi2- + M #2 +im HHv #QmM/2/ rBi?Qmi HQbbLQA T 2+BbBQM iQ |
U2bTkaxm V r?2B+? Kmbi #2 2bi #HBb?2/ K Mm HHv #27Q°2? M/- 7Q" 2t KTH2 #v Q#b2 pE
2M2° 02/ i +2bX




*?2 Ti2> 9X 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b 39

CZmax  E[last(Smax)=nu], +Q 2bTQM/BM; iQ i?2 2tT2+i2/ p Hm2 Q7 i?2
22B:?i Q7 i?2 K tBK H T2 FN 7Qi2iRi2}KitBK X

CZmin E[last(Smin)=ny], b K2 Zhax #mi 7Q° KBMBK X

C Zpormax  E(last(Lmax)=ny), 2M #HBM: iQ +QKTmi2 i?2 S.6 Q7 i?2 ?22B;?2i L
T i?VQ7i?2K tBK HT2 Fb

C ZpDFmin E(last(Lmin )=ny), 2M #HBM; iQ +QKTmi2 i?72 S.6 Q7 i?2 ?2B;?i L
Ti?VQ7i?2K tBK HT2 Fb

1tT 2bbBQMimin V 2T 2b2Mib i?2 p2° ;2 p Hm2 @272 /P22 Ki2BK

UKBMBK VX h?Bb Bb Q#i BM2/ #v +QMbB/2 BM2iT?2 hWKHQ?A HH /CBE+i2/
UKBMBK V- r?B+? B3m&x @rain BMM/ /BpB/BM; Bi #v i?2 MmK#2 > Q7 /2i2+
K tBKNm Um VX 1tT 2ZP&HRM Upormn V HHQrb iQ 2biBK i2 i?2 S.6 Q7 i?2
22B;?i Q7 i?2 /2@b27/ i2/ HQ+ H K tBK UKBMBK VX h?Bb Bb +?B2p2
72 7°2[m2M+v +QmMi2 b Q72 +?/2i2+i2/ K tBK HUKBMBK HV T2 Féb ?
biQ 2/ BMLmaxvUmin V- #y dn V- i?22 MMK#2" Q7 /2i2+i2/ K tBK UKBMBK \

h?2Q 2K jX7 Bb @b2T * i2/ UXBi¥ Hi2 M iBM; i +2i?2M Bi Bb ++2Ti2/
MiQK iMMs rBi? T ° K2i2 MWN2N X

S QQa22' (HRBX m

9XkX9 * b2 bim/v, +B + /B M +HQ+F

AM Q'/2 iQ /2KQMbi® i2 i?2 > aG # b2/ M HvbBb Q7 biQ+? biB+ Qb+Bl
i2°Qm;?AR22MApeaks MIQK i 12 +QMbB/2°2/ TQTmH 2t KTH2 Q7 Qb+BHH
+ HH2B + /B M-+ HBOQHQ;B+ H K2+? MBbK "2bTQMbB#H2 7Q  F22TBM; i’
Q7 HB;?i M// "FM2bbX aT2+B}+ HHvi?2 +B '+ /B M+HQ+F KQ/2H r2 +QN\
#v oBRi® HXE"Gyk Bi +QMbBbib Q7 ;2M2iB+ +B +mBi "2bTQMbB#H2 7C
irQ +Q@ 2H i2/ T"Qi2BMb b+?2K iB+ HKMeV/R2T@H2HBM BB : @b 2/ #v Re
+?2KB+ H "2 +iBQMb BXMIRI{nSiBQMBM 2tT 2bbBQM Bb irQ bi2Tbh T Q+2
}’bi T? b2 ;2M2 i° Mb+ B#2b K2bb2M;2° L UK_L V KQH2+mH2c BM
i72 K_L KQH2+mH2Bbi> MbH i2/ BMiQi?2i “;2i T'Qi2BMX 6Q i?2 KQ/2
r2 +QMbB/2" 22 2 IBA/2MWQIR L bT2+B2b i’ Mb+ BDHR2/ #MIR2M 2

i?72 K_L i° Mb+ 'B#2/ By XRIM2M/Mgr "2 i?2M i° MbH i2/ BMAQ T ' Qi2BMb
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6B:m 2 9Beé+ /B M *HQ+F Qb+BHH i@x R2TrQbm,2bh2MPBp i@ T Qi2BM
i2°Qm:? i° Mb+ BTiBQW, Q7?BH2 D:M2tT 2bb2b i?2 2T 2bRQ " T Qi2BM
i2°Qm:;? i° Mb+ BTiBOMXQ7 K_L

“2bT2+iBX2HV

R;:A+Da!'* DY Ro:Ma!" Ma+ A
R,:DS !® A+ Da Rio:Mg !® Mgr+R
R3:A+Dgr !® DS Ru:A+R!1°¢ C
Ry DY !" Dr+ A Ri:C!* R
0 uoaxdyv
Rs:DS 1" Ma + DS Rig:A!l#

RGZDA!AMA'FDA R14:R!?
0

R; D% 1 ® Mg+ DY Ris i Ma 1%

RgZDR!RMR‘FDR Rig : Mg !

S Qi2BMib b MiBp iQQ  #Qi? :2M2b #v ii +?BM: iQ T'KQi2  "2;BQN
MDg UBX2XA BDMii +22/iQ ;2M2i?2K_L i° Mb+ BTiBQ®MBM+" 2 b2bVX
MDY “2T 2b2Mi i?2 bi iRAQ7 2BM2+iBxp2-A2M M +iBp iQ KQYH2+mH2 U
Bb ii +?2/iQ i?2B T QKQi2 XDrQu2ih? i 22IM2bR@A bBM+2 A?2M
#QmM/b iQ Bib DrQIKIIM2bi2 b i?2 AiBR-QF “2bmHi-i?2 i° Mb+ BTiBQI
QDA bHQrb /QrMX h?2 2T 2DoBM 7@ H22Q7Tm2 iQ i?2 7 +ii? ii?2 2tT 2bb
T QiRBBIM +iBp i2b i?2 A+#B#BM/BM; iQ Bi M/ 7Q KBG®IX iG@B M QiVH 2t
i72 KQ/2H BM®Betm @mMib 7Q" /2;° / iBQM Q7 HH bT2MB2M,/i?mb i?2 K _
Mr- b r2HH b i?2 2tT 2bbA2/MBQ/i2BMBb rBi? ;Bp2M ~ i2b X2 h #H2
LQiB+2 i? i TAQZ2BM2b HbQ r?2M iRHPRXPX r?2M B®W-Q KITH Xt
+QMb2[mM2M¥2Mb BMiQ" i2 2[mBp H2Mi iQ i?2 /2;° AMBQM " i2 Q7
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S.6 Bb +2Mit2/24i9- BX2X bHB;?2iHvKQ 2 Q7 i?2 bi M/ "/ k9?2Qm b T2 BQ/
+B°+ /B M +HQ+FX PM i?2 Qi?2° ? M/ bT22/BM; mT i?2 2T 2bbQ" /2;"
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T=108VX 6BM HHvVv bHQrBM; /QrM i?2 /2;" | iBQRRMFO:I2VQEB21R/B7 UBX2X
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HQr2 i?2T2 BQ/ Q7 Qb+BHH iBQMb- M/ QM i?2 Qi?2 - m;K2MiBM; i?2 E
UBX2X m;K2MiBM; i?72 T2 ' BQ/6b p "B MOXINZKm HIH7 TR K ih BVH®BBA mQZ
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6B;m 2 9N, S.6 UH27iV M/ i?2 K2 M p Hm2 pb i?2 p "B M+2 U B;?iV C
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[0;50] BMiQ bm#BMi2 p Hb Q7 rB/i? yXRX

J2 bm BM; i?2 T2 Fb Q7 Qb+BHH iBQMb Q7 i32 ¥B 7 BKR/ + HIQMER

#2° Q7 2tT2 BK2Mib BK2/ i bb2bbBM; i?2 2z2+ii? ii?22/2;  / iBQM " iz
T Qi2BRNM B b QM i?2 T2 Fb Q7 Qb+BHH iBQMMR R 6BQEXFYDQ2B M

THQib 7Q  i?2 K2 Mp Hm2 Q7 i?2 KBMBK H M/ K tBK HAT2MFb Q7 Qb+BH
RX _2bmHib BM/B+ i2 i? i r?BH2 i?2:/2;b Mi@ QW2+iQM i?2 Qb+BHH iB(
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/2+°2 b2b rBi? i?2 BMk Dr®BW2Q72 KBMBKRH T2 +OMbT MIWy i

MQiB+2 i? i i?Bb Bb BM ; 22K2Mi rBi? r? i BM/B+ i2/ #v i?2 bBM;H2 i’
BM 6B:@%2 b i?2b2 b?Qr i? i i?72 Qb+BHA iBGRMHQYM BRI Q7 TQbBiBp2
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TQTmH iBQM Bb x2 ' QVX LOXB4QM? BEIB;mI2Q THQi 7Q  i?2 #bQHmi2 K
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Q7 IMBi2 i D2+iQ B2bN+QIBD BMBH HQI72 Fb M/ mbBM; MQBb2 T ° K2j
=10%AV G(max(x)) - K2 MBM; i? i 7Q  2p Hm iBM; i?2 K2 M p Hm2 Q7 K tBK |
/Bb+ /2/ HH + BiB+ H TQBMib UBX2X i?2 MQBb2 bTBF2bV /Bbi M+2/
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9Xj hmMBM: biQ+? biB+ Qb+BHH iQ b
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T K2i2  BM72'2M+2 7" K2rQ F QmipHBMR22 BMZ2DT2M i?2 / Ti iBQM
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Ui “:2iV #2?2 pBQm X h?2°27Q°2-BM i?Bb + b2- /BH2RMADBMNMiB7v bm
272+iBp2HV /"Bp2 i?2 BM72°2M+2 Q7 T > K2i2'b ++Q /BM:iQ /2bB 2/ C
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i?2 }’h2N T2 'BQ/ 2 HBb iBQMb b
q 2
to(n) %9 S5 (0)
t (ob9 't (oby )
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MMB7QOKO) T°BQ™ M/ i “;2i K2 MP2=BQIX 6Q  i?2 miQeiQM

i?72 MQBbv@T2 BQ/ /2T2M/2Mi T iBLB=Q300r 2VHH) M BED/ 2 ? B/HR b7 Q°

2 +? i D2+iQ v r2 R#bR TP2/BQ/bX 6Q  i?2 "* H:Q BN2KIO® mb2/
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rBi?BM i?2 b@BT Q3] [0;4] M/- 7Tm i?2 KQ 2i?22 T iB+H2b 7Q K j. T  #
b? T2 bBM+2 i?2 i?°22 irQ@/BK2MbBQM H T'QD2+iBQMb ? p2 T ° #QI
THQib BM i?2 mTT2 i'B M;mHXKj HRG-6BM2 2 M MQiB+2 i? i 7Q" 2 +?2 i
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R4.M1.l M+ Py R5.M2.1 M, + P, R6.M3.1 Mg+ Ps UOXRYV
R7 My : RS :MJ: R9:M4:
R10:Py ! R11:P4 R12:P4

6QHHQUEMy 2 bbmK2/ K bb@ +iBQM /vM KB+b rBi? +QRE&QM " i2 +QN
i MbH iBQMb Ry RiBRQWIBMU +QMbi MV QidT2+B2b /2 R7/i @GBEMKU
*QMp2'b2Hv i° Mb+ " BTiBRQRLR¢M BB +bbunK2/ iQ 7TQHHQr >BHH 7mM+iE
M KB+b ;Bp2M #v i?2 TQHHQr T ‘rlK:ZfJ#;],(Z-}MBjBQ%+ o M/

3= e+ 0- r?2mBb i?2 >BHH +Q B{b- B2Hi2/ iQ i° Mb+ BTiBQM ; Qri? N
o Bbi?2 T " K2i2  "2H i2/iQ i?2 KBMBKmMK H2p2H Q7 i Mb+ BTiBQM ; C
bT +2 Bb i?2°27Q°2 9@ /BKIMIMB QM 2HRIBI?

6B:m 2 9RRA@T QD2+iBQMb Q7 T i?b (hBKg)H (2/208i?M/ 2
f 50; 200, 1000y X

1 +?2 T K2i2  z2+ib i?2 "2bmHIBM; Qb+BXRIABOQM2t2KTK2B6B h "2
MQBbv T2'BQ/B+ T i?b +Q "2bTQM/BM- iBiPBz2¢0)2M4;2,HK2b Q7



*?2 Ti2> 9X 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b N9

6B;m 2 9MR82H iBQM THQI Q7 miQK iQM@pét TQbi2 BQ ™ TRI?i?2 j.
2tT2 ' BK2Mi Q7 "2T 2bbBH iQ > KQ/2HX

1tT2 'BK2MX Rh?Bb Bb j@/BK2MbBQM H 2tT2 'BK2Mi M r?B+? r2 +Q
((M1)o; (M2)o; (M3)o; (P1)o; (P2)o; (P3)o) = (0;0;0;5;0;15) b BMBiB H bi i29¥D}t2/

M/ 2biBK i2/i?2 TQbi2 ' BQ  /Bbi'B#miBQM 7Q  i?2 "2K BMBM; T * K2i2"
HQrBM; T B @0;5000)- U (0:1;50)-n U (0550 X h?2i ";2i K2 MT2'BQ/r b
t,°=20-L =50 MH =200 i?2 MQBbv@T2 'BQ//2T2M/2Mi T "iBiBQM 6Q" i?2
"Bi?K r2 m\b24000 T "iB+H2b M/ +QMbB/2 2/ RyOAL VQHEB :MMeR8U

b?Qrb i?2 +Q "2H iBQM THQi Q7 i?2 "2bmHiBM; miQK iQM@ "* TQbi2"
rBi? i?Bb b2iiBM; i?2 2T 2bbBH iQ  Qb+BHH iBQMbn r?®&@BQdi b2MbBiB
K ;BM H TQDbi2"BQ  Bb Km+? M ~"QM2/ i@BK2X ipd BBIMM+2b KQ 2

BMbi #BHBivN? WX

1tT2 ' BK2MWX h?Bb Bb 9@/BK2MbBQM H p2'bhBQM Q7 i?2 T 2pBQmb 2tT
+QMbB/2°2/ HbQ MMB7Q OIL5BX R AXMEQrbi?2 +Q "2H iBQM THQi
Q7 i?2 "2bmHiIBM; miQK iQM@ "* TQbi2 'BQ X g2 Q#b2'p2i? i //IBM;
QMy ? b +?2 M;2/i?2 +Q "2H iBQW/ #Dir2HMi B h r?2°2 b +Q "2H iBQM
#2ir22MMh b22Kb iQ ? p2i?2 b K2 b? T2X

9X9 S2'bT2+iBp2b

b } bi +QMi"B#miBQM BM i?Bb9XK i 2 +BF#2+ BPQM " Q#H2K Q7 mbBM;
MiQK i @# b2/ 7Q K HBbK iQ 7Q 'K HHv M Hvb2 biQ+? biB+ Qb+BHH |
+QMi'B#miBQM Bb irQ7QH/X 6B biHvV r2 ? p2 ;2M2° HBb2/ aTB2H2 &6b iB
B+Biv /2i2+iBQM- M/ b?QrMi? ii?’Qm;? > aG QM2 + M bb2bb Qb+BHH
i? i +QmH/ MQi #2 ++QmMi2/ 7Q° Qi?2 rBb2X a2+QM/Hv r2 ? p2 Qmil



*?2 Ti2> 9X 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b N8

6B;m 2 9MRe2H iBQM THQI Q7 miQK iQM@pét TQbi2 BQ ™ 7TRi?i?2 9.
2tT2 ' BK2Mi Q7 "2T 2bbBH iQ  KQ/2HX

miQK i @# b2/ TT°Q +?27Q° M HvbBM; T2'BQ/B+Bivr?B+? Bb BK2/ il
Q7biQ+? biB+ Qb+BHH iBQMb H2 /BM;iQi?2+? ~ +i2'Bb iBQM Q7 KTH]I
i?7Qm;? i?22 T QTQb2/ > aG@# b2/ 7 K2rQ FQT2Mb mT iQ ; BMBM; /2i E
i?72+7? ° +i2°'BbiB+b Q7 biQ+? biB+ Qb+BHH iQ ' b-Bi T ' QpB/2b HBiiH2 ?
i?72 +QMbB/2 2/ bvbi2K Qb+BHH i2 bmbi BM #Hv Q" MQiX b b?QrM #v a
bmbi BM2/ Qb+BHH iBQM + M #2 2bi #HBb?2/ #v +?2+FBM; Q7 bi2 /v@b
m+i J "FQp #?BB2 X i?2 2 ;Q/B+@#v@+QMbi m+iBQM J "FQp +? BM ;Bp
Q7 i?2 +QMbB/2°2/ KQ/2H M/ i?2 .h T2 ' BQ/ /2i2+iQ°'X M BMi2 2biBM;
#2 iQ BMp2biB; i2 r?2i?2" i?2 > aG 7 K2rQ'F7Q Qb+BHH iBQM M Hvl
iQ 2bi #HBb?BM; r?2i?2" i?2 Qb+BHH iBQMb "2 bmbi BM2/X AMimBiB|
BMi2;" iBQM-rBi?BM i?2 > aG KQ/2H +?2+FBM; 7° K2rQ F- Q7 bBKmH il
i?72 p2°'B}+ iBQM Q7 bi2 /v@bi i2 K2'Ba+R2b-K{ng#@gMNM pb?B+? BM/22/

Bb M bT2+i A Kp2'vKm+? rBHHBM; iQ BMp2biB; i2X MQi?2° BMi2 2|
+QMi'B#miBQM rQmH/ #2 iQ KQp2 iQr /b 7mHH miQK iBb iBQM Q7 T2
7 +ii?2 T "iBiBQM # b2/ T2'BQ/ /2i2+iBQM TT Q +? /2T2M/ mTQM i?2
+QMbi Mi T~ K2MHDbi? i +? °~ +i2°'Bb2i?2 T "iBiBQM M/ i?2°27Q 2 #Qi? i~
/2i2+iBQM M/ i?2 K2 bm 2/ BM/B+ iQ b UT2'BQ/ K2 M p Hm2 M/ p "B I

®i22 KQ/2H Qb+BHH i2 bmbi BM #Hv B7 +QMp2 ;BM; T i?b Q7 i?2 T°Q/m+i T'Q+2bb
bi2 /v@bi i2



*?2 Ti2> 9X 6Q'K H M HvbBb Q7 biQ+? biB+ Qb+BHH iQ b Ne

z2+i2/ #v i?2 +2QMAHMpPp HmM2bX b +QMb2[m2M+2 B7 QM2 +?2Qb2b iQC

L MH pHm2b i?2 /2i2+iBQM Q7 T2 BQ/ K v #2+QK2 p2'v mMHBF2H:
T Q# #BHBivV 2p2Mi-i?2°27Q 2-BM T  +iB+2- QM2 Kmbi ? p2 M B/2 #
HQ+ iIBQMV Q7 i?2 ?B;? M/ HQr T2 Fb Q7 i?2 Qb+BHH LB®M- BM Q /2" |
HT K2i2 Q7 i?2/2i2+iQ° miQK i #27Q 2? M/X T 'iBiBQM BM/2T2M
i?72 Qb+BHH iBQM T2'BQ/b- BMimBiBp2Hv- +QmH/ #2 rQ F2/ Qmi 7QHH
[2i2+iBQM TT Q +? QMiHBMRXBW @2n+iBiQPM BMi2;" iBQM Q7 T "iBiBQM
rBi? T2 F@# b2/ T2'BQ/ /2i2+iBQM ? b MQi v2i #22M BMp2biB; i2/ bQ 7
b b2+QM/ +QMi ' B#miBQM Q7 i?BRB+r2 i 2 bXDHIBQRr iQ /[ Ti
i?72 "*@# b2/ T K2i'B+ p2'B}+ iBQM 7" K2rQ F @Qmit2BMO#BINRK? Ti2"°
Q7 imMBM; Q7 biQ+? biB+ Qb+BHH iQ b-i? i Bb-iQ B/2MiB7vBM; i?2 T
reB+? i?2 T ° K2i2°b Q7 biQ+? biB+ Qb+BHH iQ" K i+? ;Bp2M T2 BQ.
am+? +QMi ' B#miBQM +m  "2MiHVvQMHvViIi F2BMiQ ++QmMii?2 Qb+BHH il
7 +iQ° /'BpBM; i?2 T~ K2i2 b2 "+?X M BMi2 2biBM; T2 bT2+iBp2 rQm
rQ  FbQi? i HbQi?2Qb+BHH iBQM KTHBim/2+ M#2 ++QmMi2/7Q /m"
T Q+2bb-bQK2i?BM;i? iBMimBiBp2HvV +QmH/ #2 +?B2p2/# b2/ QM i?2
bT2+B}+ iBQMb QmiHBMR/ BM a2+iBQM



*?2 Ti2 8

i @/'Bp2M T 2/B+iBp2 KQ/2HI
T2 'BQ/B+ T?2MQK2M

b ";m2/BMi?2 T 2pBQmb +? Ti2" K Mv "2 HHB72 T?2MQK2M 2t?B#Bi
B+Biv- 2t KTH2b Q7 r?B+? + M#2 7QmM/ BM /Bz2 2Mi /QK BMb 2X;X- "Q
iQ M 2K2 ;2M+v /2T "iK2Mi Q T?QiQpQHiIi B+ 2M2 v iGMmMH2ZBQMX AM
i?72 T Q#H2K Q7 ?QriQ miQK iB+ HHv bb2bb UT Q# #BHBbiIiB+V T2 BQ,
7Q 'K HHv ;Bp2M biQ+? biB+ Qb+BHH iQ° KQ/2H M/ HbQ ?QriQ imM2
KQ/2H bQ i? i Bi 2t?B#Bib /2bB 2/ T2'BQ/B+BivX AM i?Bb +? Ti2" r2
K2Mi v bT2+i- M K2Hv- i?2 /2°Bp iBQM Q7 UbiQ+? biB+V KQ/2Hb # b
T2 ' BQ/B+ T?2MQK2M X q2 bi 2bbi? ii?2 #BHBiviQ /2 'Bp2 KQ/2Hb i? i
i?72 T2 BQ/B+Biv 2t?B#Bi2/#v/ i b KTH2bBbbm2/#v T2 BQ/B+ bvbi2Kb
TH MMBM; M/ }M HHv QTiBKBb iBQM Q7 bm+? bvbi2KbX >2"2r2 "2TQ"i
+QMi2ti Q7 QTiBKBb iBQM Q7 ?QbTBi Hbd 2K2 ;2M+v /2T "iK2Mi Ul1.V-
BM/22/ "2H2p Mi b 2pB/2M+2/ #v /i b2ibr2? |/ ++2bbiQX

PmiHBM2 Q7 i?2 +QMi BMmi@OMXQ iBQM rBi? M/ b >Q p€i?- _Q#2°
BM;?B2°'B M/ BM i?2 +QMi2ti Q7 i?2 S?. i?2bBb rQ F Q7 . pB/2 .mK U
7" QK IMBp2 bBivQ7 hm BMV r2 bim/B2/i?2 T Q#H2K Q7 /2" BpBM; biQ+
iB2Mi "~ "Bp Hb UiQ M 1.Vi? iBb+ T #H2 Q7 +Q "2+iHv 2T ' Q/m+BM; i?
Q7 ;Bp2M "'Bp Hb/ i b2iX hQ i?Bb BKr2 +QMbB/2°2/ "2 H/ i b2i 2H
Q71i?21.Q7 M?QbTBi HQ7i?2 +BivQ7* MiMBM MQ i?2 "M Ai Hv M/ r?
/i BM+HmM/BM; i?2 +QKTH2i2 b2i Q7 iBK2bi KTbh Q7 i?2 ""Bp HQ7 2 +?°
UBX2X i?2v2 ~ kyR8VX " b2/ QM i?2 bi iBbiB+ H M HvbBb Q7 i?2/ i b2
T2'BQ/B+ +? ° +i2° Q7 i?2 ""Bp HT ' Q+2bb-r2/2°Bp2//Bz2 2Mi BMbi M
2Hb #2HQM;BM; iQ /Bz2 2Mi +H bb2b UBX2X J "FQp 2M2r HT Q+2bb2b
?B//I2MJ "FQp KQ/2HbV M/ b?Qr2/i? i QMHv QM2 7 KBHv Q7 KQ/2H- K
2°2/- Bb+ T #H2 Q7 7TmHHv "2T°Q/m+BM; i?2 T2'BQ/B+ bi iBbiB+ H +?



*?2 Ti2  8X . i @/ Bp2M T 2/B+iBp2 KQ/2HBM; Q7 T2 BQ/B+ T?REBQK2M

7Tm'i?2 p HB/ i2i?2/2°'Bp2/ KQ/2Hb r2 /2p2HQT2/ 7Q°'K H2M+Q/BM; B
S2i'B M2ibX h?Bb HHQr2/ mb iQ +QKT "2 i?2T2'7Q°'K M+2b Q7 2 +?
rBi? KQ/2H Q7 1. b2 ' pB+2b-i?2°'Qm;? bb2bbK2Mi Q7 F2v T2 '7Q K M
7Q° K HHv 2M+Q/2/ M/ ++m’” i2Hv bb2bb2/i?°'Qm;? > aG bi iBbiB+ H K
Q#i BM2/ 2bmHib 2pB/2M+2/i? iQM2 KQM;bii?2/2°'Bp2/ ""Bp HKQ/2H
/i b2i#2? pBQm  ?2M+2 Bi+ M "2HB #Hv #2 mb2/ 7Q° M HvbBM; i?2 T2
1.b2 pB+2bX

aim+im 2 Q7 i?2 +?2 A2 X? Ti2  Bb Q; MBb2/ b 7@MRXJrQ,ia2+iBQM

QM i?2 "2bmHib Q7 bi iBbiB+ H M HvbBb Q7 i?2 1./ i b2i- 2pB/2M+BM
Q7 T iB2Mib "'Bp HbBXAM T@HBRM +QKT ~ iBp2 M HvbBb Q7 ?Qr /Bz
7 KBHB2b Q7 biQ+? biB+ KQ/2Hb-BX2X-J "FQp "2M2r HT ' Q+2bb2b-J °
?B//I2M J "FQp KQ/2H- /2'Bp2/ 7' QK /i b2i "2 + T #H2 Q7 /2[m i2Hv °
T2'BQ/B+ M im 2 Q7 i?2 Q#b2 p iBQM®&XjX5 BMFHRY iR p?HBI2IBQM Q7

/12°Bp2/ KQ/2HbX hQ i?Bb BKr2 +QMbB/2°2/ bBKTH2 KQ/2H Q7 1. b2 pt
b2 pB+2b 1. T iB2Mi mM/2 ;Q2b 7i2 i'B ;2V-r2 +QK#BM2/ BirBi? 2 +
r2HH b rBi? KQ/2H 2T Q/m+BM; 2t +iHv i?2 /i b2i ""Bp Hb M/ #v &
T2 ' 7Q°K M+2 BM/B+ iQ b QM i?2 ""Bp Hbfb2 pB+2 +QK#BM2/ KQ/2Hb r
QM2 FBM/ Q7 /2°'Bp2/ KQ/2H Bb + T #H2 Q7 /2[m i2Hv K i+?BM; i?2/ i b

8XR ai iBbiB+ H M HvbBb Q7 M 2K2 ;2M+v /2T "iK2N\

h?2 }'bi ;Q HQ7 Qm  bim/vrbiQ: BM M mM/2 bi M/IBM; QM “2H2p Mi
i72 T iB2Miéb Bp H T Q+2bb #v M HVbBM; i?2 QM2 v2 " iBK2bT M /

iOX g2 +QMbB/2°2/irQ T2 ' bT2+iBp2b, BMiN @i?28P N ABKIRO 7

i72 T iB2MibK#2° Q7 “'Bp Hb T2 riBE? #2K2T 2b2Mi2/ i?2°Qm;? /Bz2 2N\
7 KBHB2b Q7 > M/QK p "B #H2b :Bp2M BM i?2 7QHHQrBM: /2}MBiBQMX

.2}MBIiBQM®BQORX/ i b2ibT MMBM; Qp2  b2p2° Hr22FbiBK2 7" K2 M/r?Q
"2 2[mMBTT2/rBi? iBK2bi KTb '2H iBp2iQi?2 Q++m 2M+2 Q7 ;Bp2MivT
i?72 7QHHQrBM: 7 KBHB2b Q7 ~ M/QK p "B #H2b,

CX; U=1;23::V, i?7@®i? BMi2 @ "~ "Bp HiBK2-BX2X-i?2 iB&R?2H Th2/ #2
Mi+1) @i? Q++m "2M+2 Q7 i?2 +QMbB/2 2/ FBM/ Q7 2p2MiX

CVYuiiYoi MMy U=1;23::V, i22 MmMK#2° Q7 Q++m "2M+2b Q7 i?2 +QMbB/
/Im BM;ii@2? ?2QmiVJ / Wgd V- "2bT2+iBp2XyyVX2F U

*H2 "Hv-p B #H2Q Vg KBMB2b2 H2bb BM7Q K iBp2i? Mi?Qb2 Q77
Xi M/ v2ii?2v "2 "2H2p Mi bi?2v HHQr mb 7Q 2 bBHv BMp2biB; i2 i?z
i?72 1.6b T iB2Mi ~'Bp HT Q+2bbX 6Q° 2MyKLHEBIiP2@LB:#H2b



*?2 Ti2  8X . i @/ Bp2M T 2/B+iBp2 KQ/2HBM; Q7 T2 BQ/B+ T?RMQK2M

6B:m 2 8RRM M/ p "Bs@:m 2 ®KK, Q7 MmMK#2 Q7 “"Bp Hb #2ir22M RTK
M+2 Q7 MmK#2 Q7 KBK WM M/ #2ir22M 8 K M/ e K U B;?iV M/ Tk
i72@i? 2Qm° Q7 i?2 /i SQBbbQM /Bbi"B#miBQM rBi? 2[m H K2 MX

2727 iQ i?2 MmMK#2 Q7 " 'Bp Hb #2ir22Mk K M/j K/m BM: i?2 Rbi-i?2
M/ bQ QMX

6Q° #Qi? 7 KBHB2b Q7 p 'B #H2b r2 +QKTmi2/ bi iBbiB+ H BM/B+ iQ
K2 M- i?2 b KTH2 p "B M+2- i?2 b KTH2 T°Q# #BHBiv /Bbi B#miBQM M.
"2H iBQM 7mM+iBQM- i?2 H ii2° BK2/ i BMp2biB; iBM; i?2 T2 ' BQ/B+ +
“*Bp HT Q+2bbX

""Bp H T2 ?2Qm° Q7 iR2 "/tw2/ QM p "B #H2Q Q77 KBBvV r2 2biB@
K i2/ i?2 K2 M [ERHNM2E[fYy;i+24jj) =0,;1,2,::9] M/ i?2 p BVdtg2 =
Var [f Yuii+24jjj =0;1,2:00] Q7 i?2 MmK#2™ Q7 T iB2Mi " "B@ Hb?2/@mBND;7i7? 2
i?72/ vr?B+? "2 #Qi? /2TB+i8@8KBM BB MiB MM2Q7B;?2bi K2 M MmK#2°
Q7 T iB2Mi "'Bp Hb Bb #Qmi 8XN T2 ?2Qm" M/ Bb "2;Bbi2 2/ #2ir22M N
i?72 HQr2bi MmK#2° Q7 “'Bp Hb Bb BMbi2 / H2bb i? M R T iB2Mi T2 ?2Q1
ir22M 8 K M/ e K, b 2tT2+i2/-i?2iBK2Q7i?2/ v? b bi QM; BKT +i QN
Q7T iB2Mi "~ "Bp HbX g2 Q#b2 p¥aryyi-i?2bpp2BVvMBXBH " p Hm2b iQ i?Qb2
i?72 K2EM;-r?B+? Bb +QKT iB#H2 rBi? r2HH@FMQrM +? ~ +i2 ' BbiB+ Q7
?22M+2 bm;;2biBM; i? ii?2 T iB2Mi ""Bp HT Q+2bb K v #2 /2[m i2Hv K
SQBbbQM T Q+2bb rBi? iBK2 BM?QKQ;2M2Qmb BMi2MbBivX hQ 7m i?2"°
+QKT "2 BM BBi¥n2 T Q# #BHBiv /Bbi ' B#miBQM Q7 i?2 MmK#2 Q7 "“Bp t
20m° Q7 i?2 /v +QKTmi2/ Qp2  i?2 /i b2i rBi? i?2 +Q "2bTQM/BM; SQI
BX2X i? i rBi? i?2 bRKBKQiM BMBKXEKQIKR2 "2 i?2 "2bmHIBM; T°Q# #BHBIiv k
TMmM+iBQM UTK7V 7Q" irQ /Bz2 2Mi iBK2 BMi2 p Hb, RTK@KTK r?B+?
r?2°2 i?2 SQBbbQM /Bbi B#nfiBQMK /iB22 biKQbiBbi ' B#miBQM Q7 i?2 Mn
Q7 "'Bp Hb M/ i?2 BMi2'p H8 K@e KBb i?2 ?2Qm  r?2°2i?2 SQBbbQM
bBKBH "~ iQi?2 2tT2 BK2Mi H/Bbi B#miBQMX

hQ BMp2biB; i2i?72 T2 BQ/B+Biv Q7 QM2@?Qm BMi2'p Hbr2 +QMbB

Ri22 SQBbbQM /Bbi ' B#miBQM rBi?EK2 M BiP2M 8V i2ZRTQMXBM; 2Qm"
Kj?2 /IBz2 2M+2 Bb + H+mH i2/ b i?2 bmK Q7 #bQHmi2 /Bz2 2M+2b BM i?2 TK7X




*?2 Ti2  8X . i @/ Bp2M T 2/B+iBp2 KQ/2HBM; Q7 T2 BQ/B+ TRRAYWQK2M

6B;m 2 &Xj,- BX2X- +7 Q7 i?26B2[mM2MD,:2 M/p "B M+2 Q7 MmK#2"
Yo b 7mM+iBRM Q7 Q7 "Bp HHIBPM WQ7 i?2 r22FX

"2H iBQM 7TmM+iBQM U +7V /2}M2/ b,

E[(Yui  ENWiD(Yhii+en  E[Yuil)l
Var[Y;i]

M/ r?Qb2 p Hm2 Bb /2TB+8XBBM iBA fMBROQIM?Q T2 bBbi2Mi T2 BQ/B+Biv (
i72?2Qm Hv "~"Bp Hb Bb T ' Qp2/ #vi?2 bmbi BM2/ Qb+BHH iBQM 2t?B#B|
THQIX h?2 T2'BQ/B+ M im 2 Q7 i?2 miQ+Q "2H iBQM THQi Bb DmbiB
?Qm Hv T iB2Mi ""Bp H BMi2MbBiv U b T 'Qp2/ #v i?8XR WM/ p Hm2 THC
Bib bmbi BM2/ +? * +i2° Bb 2pB/2M+2/ #v i?2 7 +ii? i miQ+Q "2H iBQ!
mM Hi2 2/ 2p2M 7Q p2 vmiHX ;2 p Hm2b Q7

Run = rBin=1;23;::

TBp H T2 /v Q7 i?2Xr2AF };m 2 Qmi r?2i?2° i?2 T2 ' BQ/B+Biv Bb T 2b
rX"XiX i?22 /v Q7 i?2 r22F r2 T2 7Q K2/ i?2 b K2 ivT2 Q7 M HvbBb #
++QmMi p "Bi#H20M 6B8X02 /2T BEph = E[fYpisrjjj =0;1,2::q] M/

Varp;j = Var[fYp;i+7jjj =0;1,2,::9] rBi? = 1;2,::57 M/ Q#b2 p2 i? i i?72 K2 M
MmK#2° Q7 ~"Bp Hb Bb 2bb2MiB HHv +QMbi Mi Qp2  i?2/ vb Q7 i?2r22
/IBz2 b iQ H ;2 2ti2Mi 7' QK i?2 K2 M QM KQbi/ vb Q7 i?2r22F Ur?B+?
“*Bp H T°Q+2bb BM+QKT iB#H2 rBi? SQBbbQM T ' Q+2bbVX 6m’i?2 K
+ H+mH i2/ H¥Q DMRiX?QrM 22 2V 2t?B#Bi2/ QMHvV p2'vKBH/+Q "2H
MmK#2> Q7 ~"Bp Hb Q7 +QMb2+miBp2 / vb i?2°27Q°2r2 Kv bb2%ii?2 j;
reazm +QMbB/2°BM; ""Bp Hb T2/ vQ7i?2r22F-r?B+? BM/B+ i2br2 rBH
7Q Bir?2M /2p2HQTBM; KQ/2Hb BK2/ i 2T ' Q/m+BM;i?2 bi iBbiB+ H +°

AMi2 @ ~"Bp H MaBMBbHv- r2 +QMbB/2°2/ i?2 7 KBHX;QUE" M/QK p "B
1,2,3:V 2T 2b2MiBM; i?2 T iB2Mib6 BMi2 @ ~'Bp HiBK2b M/ +QKTmi2/
BM/B+ iQ bX h?2 "2bmHiIiBM; K2 MEBM]i21@4M3 UKBMiBRRVBhi?2 p "B M+2

Var [X;] =483:18- r?BH2 i?2 b? T2 Q7 i?2 T Q# #BHBiv /2MbBiX;7mM+iBQM +
Bb /2TB+i2/ B XB6BR, BXBMbi2 / /2TB+ib i?2 miQ+Q "2HXPQM +QKTmiZ
h?2 / KT2/ Qb+BHH iBQM T Q}H2 2t?B#Bi2/ #v i?2 miQ+Q "2H iBQM B
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6B:m 2 SX@Mi UH27iV M/ i BH U B:?iV Q?ﬁig‘z.zgm%]‘]%o 2H 1BQM
R s . mM Fi i?”2 BMi2 @ B
BMi2 '@ “"Bp H iBK2bX a2 b X

Hi?Qm:? T2 'BQ/B+Biv 2tBbib #2ir22M i?2 BMi2 @  "Bp HbBW?2 miQ+Q"
/2TB+i2/ BM BRem222 i?2°2 Bb Qb+BHH iBOM /m2 iQ i?2 7 +ii? i T2 B
“*Bp H BMi2MbBiv U3 K@KKTKV ‘2 7QHHQr2/ #v T2 BQ/ rBi? HQr I
3 KVX h?Bb Qb+BHH iBQM ?2Qr2p2° Bb H2bb 2 bv i®@XBMIZ T2Bi i? M i? |
rv ;" Qrb #2+ mb2 7Q " H N2 HRb Q@ /2i2 KBMBbiB+ +QMM2+iBQM
i?72 iBK2 Q7 i?2 / Mi®7MPRP2 n)i? "“Bp HX

8Xk .2'BpBM; /2[m i2 KQ/2Hb Q7 T iB2Mi ~"Bp Hb

g2 b22F iQ /2°'Bp2 /2[m i2 biQ+? biB+ KQ/2Hb + T #H2 Q7 2T ' Q/m+BM;
+i2° Q7 /i b2iUBM Qm™ + b2 i?2* Mim ?2QbTBi H1. T iB2Mibdéd "~"'Bp H
i?2 bmbi BM2/ T2 'BQ/B+Biv Q7 i?2 MmK#2 Q7 'Bp Hb T2  ?2Qm  Bi 2t?
/2[m i2 KQ/2H BMpQHp2b b2H2+iBM; bmBi #H2 7 KBHv Q7 biQ+? biB+
+ iIBQM Q7 T ° K2i2 2biBK iBQM TT'Q +?- B/2MiB7vBM; KQ/2H BMb
TT QtBK i2 i?2 /i b2iX h?2 +?2QB+2 Q7 i?2 i “;2i 7 KBHv Q7 biQ+? biB
p2°'vKm+? QM i?2 bi iBbiB+ HT2 bT2+iBp2 QM2 rBb?2b iQ KBKB+X

6Q 2t KTH2 iQ /2[m i2Hv "2T°'Q/m+2 i?2 S.6 Q7 i?2 BMi2 @ ""Bp H i
bB/2" i?72 7 KBHv Q7 J "FQp '2M2r H T°Q+2bb2b UJ_SbV M/ /2'Bp2i?2
+Q "2bTQM/BM; +QMiBMmMQmb T? b2@ivT2 U*S>V /Bbi'B#miBQMX Hi?
Q#i BM M "#Bi° "BHv T'2+Bb2 TT QtBK iBQM Q7 i?2 BMi2° "~"'Bp H iBI
r?2M Bi +QK2b iQ 2T Q/m+2 T2 BQ/B+Biv bi?2v/Q MQi HHQr iQ ++Q
HiBQMBMi?2 Q#b2 p2/ BMi2° ""Bp HiBK2b- bBb BM/22/i?2 + b2 rBi?
U6B;BX®X AM i?Bb "2bT2+ii?2 7 KBHv Q7 J 'FQp "'Bp HT Q+2bb2b UJ
BKT Qp2K2Mi b i?2v /Q HHQr QM2 iQ ++QmMi 7Q  +Q "2H iBQM #2ir2
?2M+2i?2v HHQr7Q  ;2M2" iBM; ""Bp Hbi? iMQi QMHV K i+?i?2 BMi2"
"2 HbQ +Q " 2H i2/X >Qr2p2  B7 i?2 +QMbB/2 2/ / i b2i 2t?B#Bib +Q 2
MmK#2" Q7 "'Bp Hb T2 iBK2@7 K2U bBMQm  + b2V-J SbK v MQi #2
iQ KBKB+ #Qi? FBM/ Q7 +Q "2H iBQMX AM 7 +i i?2 #BHBiv Q7 J Sb iQ
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[ i z2+ib i?72 bBx2 Q7 i?2 i?72 KQ/2H UBX2X i?2 MmMK#2 > Q7 T? b2b Bi
2K BM/2 r2 b?Qr i? ii?2 bBx2 Q7 J S+ T #H2 Q7 "2T°'Q/m+BM; UiQ b
+Q "2H iBQM #2ir22M BMi2 @ “~"Bp HbiBK2b Bb H 2 /v +'BiB+ H-?2M+
HbQ i?72 +Q "2H iBQM #2ir22M i?2 MmK#2 > Q7 ~"Bp Hb T2 ?2Qm r2rQm
JS7Q r?B+?-?2Qr2p2 - }iiBM; i2+?MB[m2b rQmH/ MQi #2 TTHB+ #H2 |
MmK#2° Q7 bi i2bX h?2°27Q 2 BM Q /2" iQ Q#i BM KQ/2H + T #H2 Q7
T2'BQ/B+BivQ7i?2 ""Bp HT Q+2bb-r2 "2bQ'iiQi?2 +H bb Q7 ?B//2M .
M/ r2 TTHZ MBM; TTiQ /2?Bp2 KQ/2Hbd BMbi M+2b 7°QK i?2 /i b2iX

8XkXR J "FQpB M "2M2r HT Q+2bb TT QtBK iBQM

h?2 }°bi 7 KBHv Q7 KQ/2Hb r2 +QMDbB/2° 7Q° TT QtBK iBM; i?2 "Bp |
J FQp '2M2r H T°Q+2bb- BX2X FBM/ Q7 T°Q+2bb bmBi #H2 7Q° KQ/.
B/2MiB+ HHv /Bbi'B#mi2/ BMi2 @ ~"Bp HiBK2bX qBi? J_Si?2/ i b2iB
i"B#miBQM Bb TT QtBK i2T2vb22yT22@5>V /Bbi'B#miBQM- BX2X i?2 /Bt
Q7 i?2 iBK2 iQ #bQ'TiBQM Q7 U+QMiBMmMQmMb@iBK2WbBE®p +? BM
bi i2b Ui?2 T? b2bV M/ QM2 ER@IBBM2piRiZ2® /Bbi'B#miBQM Bb +QM@
P2MB2MiHV /2b+ B#2/ #%[071] p2# BMBiB H T Q# #BHBiB2b ®7 i?2 i° MbB
M/i?2 K iQRtR" " +QMbBbiBM; Q7 i?2i° MbBiBQM BMi2MbBiB2b KQM; i?
M/ i?2 QTTQbBi2 Q7 i?2 bmK Q7 i?2 BMi2MbBiB2b Q7 i?2 Qmi;QBM; i |
Ui?Bb HHQrb iQ /2i2°KBM2 i?2 i° MbBiBQM BMi2MbBiB2b iQr "/ i?2 #b(
# bB+ T°QT2'iB2b Q7 *hJ*b i?2 M HvViB+ H 2tT 2bbBQM Q7 i?2 T/7 Q7 i
f:R*! [0;1] Q7 *S> Bb ;Bp@&M=#&X( Q)1 r?2 2 Bb i?2 +QHMKM p2+iQ Q7
Rb- M/- +QMb2[m2MiH®@-i P2IN*Q/7KBQIK 2Mi Bb ;Bip2 M ¢#\WQ) '1X

6B;M8XBHHmMbI  i2b iQv 2t KTH2 Q7 /2;°22@j*S>r?Qb2 BMBiB H T°

M/ BMi2MbBiBRb R iBRt2M BM i?2 H27i- i?2 +Q "2bTQM/BM; bi i2@i" |
Bb /2TB+i2/ BM i?2 KB//H2 Ui?2 T Q# #BHBiv p Hm2b BMbB/2 i?2 bi iz
T Q# #BHBiv Q7 i?2 bi i2 r?BH2 "2 Hp Hm2b H #2HHBM; i?2 “+b 2T 2k
M/ i?2: vbii2Bbi?2 #bQ #BM; QM2V M/ i?2 +Q "2bTQM/BM; S.6 Q7
i72 #bQ #BM; bi i2Bb b?QrM QM i?2 “B;?iX

> pBM: }t2/ i?2 /@:7®2 i?2 i ;2i *S>- Qm" ;Q H BbMQ m@MBR2
i? ii?2 T/7 Q7 i?2 bbQ+B i2/ *S> /Bbi'B#miBQM Bb :QQ/ TT QtBK iB
BMi2 @ "Bp Hb T/7X h?2°2 "2 irQ 7 KBHB2b Q7 TT ' Q +?2b iQ 7 +2 i?
# b2/ QM i?2 K tBKmK HBF2HB?QQ/ K2i?Q/ b QTTQb2/iQi?Qb2 # b2/ QN
K2i?Q/bX J tBKmK HBF2HB?QQ/ K2i?Q/b "2 +QKTmi iBQM HHv KQ 2 ?n
iQ +QMbB/2  i?2 2MiB 2iv Q7 iM2TT " KAR2 bo@Wi?i2® Q@V r?2°2 b
KQK2Mib K i+?BM; TT Q +?2b QMBwv MXQK2M'Kiy3 BM Q /2" iQ
Q#i BM M 2biBK i2 Q+ir?2Ti “;R2i2 b QWQ U# b2/ QM i?2 KQK2Mib 2p2 v
2Miv QMQ Bb /2i2 KBM2/ /B 2+iHvV- 22M+2- BM i?Bb rQ F r2 mb2/ KQ
K2i?Q/b- b i?2v +QMbB/2" #Hv "2/m+BM; i?2 +QKTmi iBQM H +QbiX

Ir2 bbmK2 BM i?BbrQ'Fi? i i?72 BMBiB HT Q# #BHBiv Q7 i?2 #bQ #BM; bi i2 Bby
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0=(O:2; 0:8; 0)1 @ R
Q= 2 3 1
o 5 s GO

6B;m 2 8X2;,)22@) *S>, BMBiB H T Q#- BAVHBWbBIBRA® Ki iiB@ ;" T?
UKB//H2V M/ +Q 2bTQM/BM; iBK2@iQ@ #bQ TiBQM S.6 U B;?iVX

h?2 TT'Q +22b T QFWRABRB(+QMbi m+i n/2S22@bi B#miBQM
K i+?BM; 1 KQK2Mib B7 i?2 KQK2Mib + M #2 ~2nHB»2/B#H\ B2 m iBR@M X
6B;m8XB?Qrb i?2 "2bmHiBM; BMBiB H TMJ# #WBbiBiiE QD+ Q Bt
/2;"22@ > UrBiz1;2 MBV Q#i BM2/ 7°QK i?2 * Mim ?2QbTBi H/ i b2ii?"
i?2 "mhQQHDb T"KF):2 pQ7ir "2 iQQH i? i BKTH2K2Mib i?2 *S> KQK2Mi K
TT Q +?7X

2n 1
UKQK2Mib K i+?2/V
=(1)
R R Q =( 0:051453)
= (0:0409229 0:959077)
k ] _ 0:0213213 (0213213
Q= 0 0:0570911
= (8 :02846720:881506 0:0900266)
0:699657 0 0
Q= @ 0:.0667986 0:0667986 0 A
0 0:0260063  0:0260063

2biBK i2/MRQ

6B;:m 2 82BmMHib Q7 KQK2Mi K i+ 2B M3 >QT [2+2bD@b rX XiX i?2 T iB2Mid
“*Bp Hb /i b2iX

6°QK i?2 2biBK i2h/23>20 @B ;8RBr2 +QKTmi2/ Ui? Qm;? mMB7Q KBb il
i?72 S.6 Q7 i?2 iIBK2@iQ@ #bQ TiBQM 23 MRH{QHKEI2W2/ i?2K rBi?
i?72 BMi2 @ ~"Bp HS.6 +QKTmi2/ Qp2 8RBX/ G2bRQBHB OmMPi? i QMHV i?2
[2;°22@> T QpB/2b :QQ/ TT QtBK iBQM Q7 i?2 /i b2i S.6-r?2"2 b i?
*S>Bhb + T #H2 Q7 TT QtBK iBM; QMHV i?2 7°QMi Q7 i?2 S.6 r?BH2 i?2
iQ TT QtBK i2i?27 QMiiQQX

Ai Bb 2pB/2Mi i? i- 2p2M B7 i?2 BMi2 @ "Bp H iBK2 /Bbi'B#miBQM |
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6B;m 2 XQMi UH27iV M/ i BH U B;?iV Q7 T/7 Q7 *S> /Bbi'B#miBQM TT
BMi2 @ 'Bp HiBK2 /Bbi'B#miBQM # b2/ QM KQK2Mi K i+?BM;X

“2M2r H T Q+2bb Bb bB;MB}+ MiHv /Bz2 2Mi 7°QK i?2 /i b2i mM/2  bim
2t?B#Bi +Q "2H iBQM M/ T2 BQ/B+BivX L2p2 i?2H280jXkB2r2 rBHH b?
“2M2r HT Q+2bb rBi? T QT2 S>/Bbi'B#miBQM + M :Bp2 ;QQ/ TT QtE
7Q0°K M+2 BM/B+2bX AM i?2 7TQHHQIBM; r2 T'QTQb2 KQ/2Hb BM r?B+?
BMi2 @ 'Bp HiBK2 b2[m2M+2X

8XkXk J "FQpB M 'Bp HT Q+2bb2b

hQ Qp2 +QK2 i?2 HBKBi iBQMb Q7 J_Sb- BX2X i?2 BKTQbbB#BHBIiv i
H i2/ ~"Bp Hb-r2 im M2/ iQ i?2 7 KBHv Q7 +QMiBMmQmb iBK2 J “FQp
UJ SVLEmIX J SBb FBM/ Q7 T°Q+2bb BM r?B+? i?2 2KmH iBQM Q7 2¢
U "Bp Hb BM Qm  + b2V Bb ;Qp2 M2/ #v # +F;"QmM/ *hJ*-i? i Bb- *h.
2 mb2/iQ KQ/2H SQBbbQM T°Q+2bb2b Q7 ;Bp2M ~'Bp HBMi2MbBiB2b-
HHQrb iQ brBi+? #2ir22M /Bz2 2Mi SQBbbQM T ' Q+2bb2b ?2M+2 iQ KQ
“2bmHi J S HHQrb 7Q° KQ/2HHBM; Q7 MQM@2tTQM2MiB H M/ +Q "2
M/ Kv#2b22M b i?2:2M2° HBx iBQM Q7 SQBbbQM TQBMi T Q+2bbX

h?2 BM}MBi2bBK H ;2M2" iQ K i'Bt Q7 i?2 m@ti HRvBIS;rBHHMH @2 M
/[2MQi2/ #nit2K i"BOX "“Bp Hb+ M #2 ;2M2" i2/ BMirQr vbX 6B bi- BM 2
i Q7 i?2 *hJ* SQBbbQM T Q+2bb;rBh? BB2MWbBBi¥ M ;Bp2 "Bb2 iQ ""Bp
/ImBM; bQDQm M BM i?2 bi i2X a2+QM/-r?2M BM i?2i*hQ* i’ MbBiBQ
Q++m’b M "Bp HBb;2M2 i2pfKi? FQMH2BBBW M/ +QKT +i MQi iBQN
/2b+ B#2 J S Bb Q#i BM2/ #v +QHH2+iBM; HH BWMiawD®BiBRM BM irQ K i
bm+? r viD@ +QMi BMbi?2i> MbBiBQM BMi2MbBiB2bi? i /Q MQi ;2M2°
D® i?2Qb2 i? i ;Bp2 "Bb2 iQ QM2- BM+HmM/BM; i?2 BMi2MbBiB2b Q7 i?2 S
/B QM HIQ¥ JQ 2Qp2°-i?2/B ;QM@A 2ibR2BRDmM+? rvi? ir2? p2
DO+pDW=DX ++Q /BM;Hv- i? DOMiMEED Q2

8i;j;i 6] : Di(;?) =@ _pij)Dij; Di(;jl) = pij Di;

8i: DY = Dij i DY = |
8j;j 61
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AM KQbi Q7 i?2 HBi2 im 2-i?22 p2+iQ Q7 bi2 /vbi i2 T'Q# #BHBiB2b Q
[2MQi2/ #¢ 13 n)- Bbmb2/ b BMBiB HT Q# #BHBIX AM-iDBIT M2 KQ/2F
r2rBHH /Q i?2b K2X b M 2t KTH2- +QMbB/2  i?2 k@bi i2J S/2b+ B#2

DO = P, pw= (2)2 o= ,° 7, UBXRV
r?B+? BKTHB2b i? i /m"BM; bQDQm M BM bi i2 R MQ ~"Bp Hb "2 ;21

bQDQm'M BM bi i2 k SQBbbQM T Q+2bb rBi? BMi2MbBiv 2[m H iQ 8
i° MbBIiBQM 7 QK bi i2RiQbi i2k;2M2  i2b M "Bp HrBi? T'Q# #BHBIiv
7°QK bi i2kiQR "2 Hrvb bbQ+B i2/ rBi? M "“Bp HX h?2 bi2 /v bi i2
i?72 # +F;"QmM/ +?2=R0%; 0:@) X

h?2 r2HH@FMQrM SQBbbQM T Q+2bb Bb n=3 VYith?D2BRVMIR2 Hi i2 U
T Q+2bb mb2/ BEX&k2RB@® 2tT 2bb2/ BM i2 Kb Q7 D® #v b2iiBM;
Q; DD =( Q1 X h?2J "FQp KQ/mH i2/ SQBbbQM T Q+2bb-BM r?B+? SC
Bb +iBp2 BM 2p2°v bi i2 Q7 # +F;"QmM/ *hD® Bbi"Bx $QMQBMb
MQM@x2 Q 2Mi*B2b QMHv BM Bib /B ;QM HX

b 7Q° *S> /Bbi'B#miBQMb- irQ 7 KBHB2b Q7 T > K2i2  2biBK iBQM |
/[2p2HQT2/ BM i?2 HBi2  im 2, i?2 }'bi# b2/ QM i?2 K tBWNEK@HBF2HB?
"m+yP.yNV M/i?2b2+QM/# b2/ QMK i+?BM; 72rbi iBbiB+ HT * K2i2"'t
T°Q+2bbX h?2 2T 2b2MDB QWDB promMt®B#Mbn T ~ K2i2 b UBM 2p2 v
Qr @7= D@ +p® 22 bmK Q7 i?2 2Mi'B2b Kmbi #2 x2°QV M/ Bi Bb “2/mN\
N@bi i2J SBb/2i2 KBNRA/ #VI ° K2i22b U KQK2Mib Q7 i?2 BMi2 @ ""Bp H
iBK2b ™M/DQBMi KQK2Mib Q7 +QMb2+miBp2 BIMigd@ Q BRiHBHBKWbc b2:
J tBKmMK@HBF2HB?QQ/ # b2/ K2i?Q/b bmz2'b 7°QK i?2 b K2 /" r# +Fb /:
+ b2 Q7 *S> /Bbi'B#miBQMbX AM i?Bb T T2 r2 2tT2 ' BK2Mi rBi? K2i?2Q/
b2+QM/ 7 KBHv Q7 TT ' Q +?22bX

2@bi i2J S Bb /2i2 ' KBMQK2WMib Q7 i?2 BMi2 @ ~'Bp H iBK2b M/ i?

R miQ@+Q '2H iBQM Q7 i?2 BMi2 @& >hyBh yAX P2 [ m2[M2M@E*2 ? b
?2Qr2p2 bm+? H ;@R miQ@+Q "2H iBQMi? i+ MMQi #2Q 2RHBxXx2/ rBi? (

K2i?2Q/ r b T°QTQb2/i? i +°2 i2b J SrBi? MvjBMi2 @ ~'Bp H iBK2 K
H @R miQ@+Q "2H iBQMX h?Bb K2i?Q/- BKTH2K2Mi2/ BM i?2 "mhQQ
7TQHHQrBM; e@bi i2J S,

0 1

0:02903  (:0293 0 0 0 0
0 01883 0 0 0 0
o . 0 0 0:0103  0:0103 0 0
b 0 0 0 0:0989  0.0989 0 ugXkv
0 0 0 0 0:0989  (:0989
0 0 0 0 0 0:0989

9LQiB+2 i?2tBbib M/ Bb BM/2T2M/2Mi Q7 i?2 BMBiB H bi i2 bi?2# +F;"QmM/ *hJ* Bb
2°;Q/B+X
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6B;m 2 8%RyQ7 i?2 BMi2 @ “"Bp6B;iBK28XRR,7 i?2 MmK#2 Q7 “"Bp Hb
b2[m2M+2 Q7 i?2 Q'B;BM H /i TR DIni?R2[m2M+2 Q7 i?2 Q B;BM H/ i

J S ;Bp2M 8X@®XM X Q71?2 J S ;Bp22%@®M X
0 0: 0: 0: 0: 0. O 1
0:023 01288 (0002 (0362 G O:
o) 0: 0: 0: 0: 0. O .
D % 0: 0: 0: 0: 0. O usXxjv
0: 0: 0: 0: 0: O
0:0037 00207 00004 0074 O O

rBi? r?2B+? i?2 bi2 /v bi i2 T'Q# #BHBiv p2+iQ Q7 i?2 # #F;, QmM/ J F
(0:1495030:1533430:0126432 0:22817 0:22817 0:22817)X

b QTTQb2/iQi?2 TT Q +? mBXkBEMaiZR2iBQBp HT Q+2bb ;2M2" i2/ #
J Si?2°2+ M#2 +Q "2H iBQM #2ir22M bm#b2[m2Mi BBIXRg® " "Bp H iBK
[2TB+ii?2 +7 BM i?2BMi2 @ Bp HiBK2 b2[m2M+2 ;2M2" i2/ #v i?2 #
i?7 1 +QKTmi2/ QM i?2 p BH #H2 /i b2iX b ;m ~ Mi22/ #v=522 TTHB2/ K2
i?72 miQ@+Q "2H iBQM Bb K i+?2/ 2t +iHv #mi i?2M Bi 7 BHb iQ 7TQHHQ
i?72 /i X h?2 +7 Q7 i?2 b2[m2M+2 +QmMiBM; i?2 MmK#2" Q7 ~"Bp HT2
i72b K2J SBb ;Bp2M BMbiBXBRBGB;B0b D2 v /Bz2 ' 2Mi 7' QK i?2i? i Q7 i
/1 b2iX AM i?72 MmK#2" Q7 T iB2Mib T2/ v b2[m2M+2 i?2 miQ@+Q "2
J SrBih=1 Bb yXyy9eN9jj- BX2X- Bi Bb M2;HB;B#H2- b QTTQb2/iQ i?
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2bTQM/b iQ M ?2Qm” Q7 i?2 /v M/i?2i MbBIiBQM T Q# #BHBiB2b "2
/212 " KBMBbiB+ HHv +v+H2b i? Qm;? i?2AkBPAi RP2b M/ B+ 2 MBiMy, HB\WM
TQbB{(BIQMBb RjBEMi+1) (mod24) M/ Bi Bby Qi?2 ' rBb2X h?2 BMBIiB HT Q#
p2+iQ Bb b2iQ:;0)X b #27Q 2-i?2 TQbbB#H20#102T;p:;lBgXMb 2

h?2 " mK@g2H+? H;Q Bi?KBbbm+?i? iT  K2i2'bb2iiQy BMBiB HH
[mM2MiHv- i?72 H;Q Bi?K /Q2b MQi A? \W;R?? a2+ iiQBLt ? b M 2z2+i
QMHvV QM i?2 2BAX Bi2IR M K#2 Q7 T ~ K2i2 b Bl H4 = 336-BHnBib
i? MFbiQi?2/2i2’KBMBbiB+ #2? pBQ Q7 i?2 mM/2 HvBM; .hJ*i?2 " mK
/212 ' KBM2b i?2 T ° K2i2°'bBM bBM;H2Bi2 iBQMX gqBi?i?2 "2bmHiIiBM; >
Q7 ""Bp Hb T2 ?2Qm  Bb jXy3eRN r?BH2 i?2p B M+2 Bb 8Xed9e8X h?2
b?QrM BM 68BXRK+2Mi2 VX h?Bb KQ/2H T ' QpB/2b p2'v bBKBH ~?2Qm Hv
i?7 1 Q7i?2/ 1 b2iX

g2 2tT2°'BK2Mi2/ HbQ rBi? k9@bi i2 >JJ H2iiBM; i?2 " mK@q2H+?
+? M;2 Mv 2Mi'v Q7 RPUEBXi2Bt i?72 BMBiB H2MMBRKW KJ7B+iHV ;2 i2°
i? My M/ bi'B+iHv bK HH2  i? M RVX h?Bb r v i?2 Mm2#2" Q7 722 T
23+24 14 =888X gBi? i?Bb H ;2 MmK#2 Q7 T ~ K2i2 b i?2 " mK@qg2H+?
T2 ' 7Q Kb 9dN3 Bi2" iBQMb M/ "2[mB 2b #Qmij KBMmMi2b Q7 +QKTmi iE
TQ'i #H2 +QKTmi2 X h?2 "2bmHiIiBM; >JJ ? b K2 M M/ p "B M+2 2[m H
8Xed9e3- 2bT2+iBp2HAX? W?2 KBKBH ~ bi m+im 2 iQ i?2 QM2 #27Q 2 #
T Q# #BHBiIB2b Q7 ;QBM; iQ i?2 M2ti bi i2 Bb MQi R #mi p Hm2 #2ir22
"2bmHIBM; miQ+Q "2H iBQM bi &Rk B2 BivX2GBHiI2PBMQM@/2i2 KBMB
mMM/2 "HvVBM; J "FQp +? BM i?2 miQ+Q "2H iBQM + MMQi 2t?B#Bi bmbi
MiQ+Q "2H iBQM p MBb?2b 7i2° #Qmi R8y ?2Qm b UBX2X-e@d/ vbVX

8Xj 1KTB B+ Hp HB/ iBQM Q7 /2 ' Bp2/ KQ/2HDb

AMi?2 T 2pBQmbb2+iBQMr2 M Hvb2/i?2 THpKI®V2p7/2 BDEBM QX7
i?2 /i b2i BM 6BbQH iBQM6- i? i Bb, r2 mb2/ 2 +? KQ/2H iQ ;2M2" i2
M/ +QKT “2/ 2H2p Mibi iBbiB+b U2X:X TK7 Q7 BMi2 @ "Bp Hb- miQa@



*?2 Ti2  8X . i @/ Bp2M T 2/B+iBp2 KQ/2HBM; Q7 T2 BQ/B+ THRYWMQK2M

6B:m 2 8XRKT 'BM: i?2 miQ+Q "2H iBQM 7mM+iBQM U +7V Q7 i?2/ i b:
j@bi i2 >JJ UH27iV-i?2 k9@Dbi i2 >JJ rBi? /2i2 °KBMBbiB+ U+2Mi2 'V M/
U'B;?2iV mM/2 HVBM; J "FQp +? BMX

"Bp Hb T2 ?20m°V +QKTmi2/ QM KQ/2H6b ;2M2° i2/ “"Bp Hb ; BMbi i~
Q' B;BM H/ i b2iX hQ 2ti2M/ i?2 p HB/ iBQM Q7 i?2 /2 Bp2/ KQ/2Hb ?2°2
1. b2 pEK£R/2H UGBXRR2T 2b2MiBM; i?2 b2 pB+2b T iB2Mi K v ;Q i? Qm
?Bb T2°K M2M+2 ii?2 1. M/ r2 6biBKmH i26 BirBi? “~"Bp Hb ;2M2" i2/
2 +? Q7 i?BpK/2Hb /2°Bp2/ 7°QK i?2 /i b2i b r2HH b rBi? i?2 "“~"Bp
+im H/ i b2iX q2 i?2M +QKT "22RgB2BM27mHIiBbiB+b +QKTmi2/ rX XiX i
+QK#BM2/ “Bp Hfb2 pB+2 KQ/2Hb ; BMbi i? i +QKTmi2/ #v biBKmH iB
rBi? i722 Q' B;BM HU ""Bp HbV /i b2iX
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i* MbBIgQMEBp i2/ #v iQP2K2BAMM/b QM i?2 MmK#2° Q7 MQM@MmHH 2
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Bb KQ/2HH2/ #v b2PBKMHIBTHB 4BV TQWi “+X 6BM HHvi?2 +im HHv Q++
““Bp Hb "2 2T 2b2Mi2/ #v i?2 iQF2Mb +QMr2¢i2/ BM i?2 bBMF TH +2

S2i'B M2i KQ/2H Q7 1. b26@B+2BX F2 Q7 bBKTHB+Biv r2 bbmK2/ i?zZ
T iB2Mi ~Qr +QMbBbiBM; Q7 bBKTH2 TBT:Z+BHM2/ /BDb+ DT @B+2b,
2 +? Q7 r?B+? r2 +QMbB/2°2/ 2tTQM2MiB HHv /Bbi'B#mi2/ b2 'pB+2 iB
b2iiBM,;bi*B ;2Exp(12)- i? 2BbHixp(6) M//Bb+? “EXxp(60) UBX2X pBbBi
Bb bbmK2/ iQ #2 i?2 bHQr2bi r?BH2 /Bb+? ;2 i?28XKBRRQirb2 pB+2VX

9h?2 " i2b ? p2 #22M /2pBb2/ 7Q K bi iBbiB+ H M HvbBb Q7 i?2* MiM/ i b2iX
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6B;m 2 8XRBKTH2 LJ:aSL KQ/2H Q7 1. b2 pB+2b +QMbBDbiBM; Q7 j TBT
UiQ #2 +QKTQb2/ #v Qp2 HARI BB Q MTIH 5L KQ/2H Q7 i?2 T iB2Mib
““Bp HbVX

i72 LJ:aSL 2M+Q/BM; Q7 i?2 1. b2 pB+2 KQ/2HArSMBbBE2 i2/i TH +2
rBi? i?2 LJ:aSL KQ/2Hb Q7 i?2 T iB2Mi "Bp Hb U 2T 2b2MiBM; i?2
i72 irQ KQ/2HbVX hQ p HB/ i2 2 +? "Bp H KQJ/2H r2 +QKT 2/ i?2B" T
i? i "2bmHIBM; #v i?2 bBKmH iBQM Q7 i?2 1 8KRPBH2iRQ/ZHMUKEB:  m 2
““Bp Hb Q7 i?2/ i b2iU7Q i?Bbr2:2M2" i2/ MLJ:aSL2M+Q/BM: Q7 i?2

8XjXk ESA bb2bbK2Mi

AM Q /2 iQ +QKT “2i?2 T2 7Q K M+2b Q7 i?2 /Bz2 2Mi T iB2Mi ' 'Bp H
i?72 1. b2 pB+2b r2 +QMbB/2°2/i?2 7TQHHQIBM; F2v T2 7Q K M+2 BM/B+

1 TK7 Q7 i?2 MmK#2 Q7 T iB2Mib BM i?2 1. /m BM; T2 BQ/B+ iB}

g2 7Q°'K HHvV bT2#8}R2 Mb Q7 i?2 >v# B/ miQK i aT2+B}+ iBQM G N
U> aGV Ub22 *RVTIA] bb2bb2/ Bii?"Qm;? i?2 bi iBbiB+ HKQ/2H +?2+F]|
*QbKQb.(f RR*Pa)X

6B;mBXRTB+ib i?2 > aG bT2+B}XiBiQ@PR GO  +QMbBbib Q7 9 bi i2b
Winto tenaV- R +HQ+F pVB KBHQUr it?280/M+1 "2 Hp Hm2/ p "B #H2b
i 0 i MV-r?2Qb2}M Hp Hm2 Bb i?2 TTQHBEBHBNGE2 #22M Q#b2 p2/
BMi?2 1. /mBM; i?2 T2'BQ/B+ iBK2 rBM/QrbV- THmb MmK#2> Q7 mt
T K2i2 bX

h?2 G> Bb /2bB;M2/ bQ i? i K2 bm"BM;- HQM; i D2+iQ°'v- Bb T2 B
PLfP66 UT ° KIP2#2BM; i?2 PL T2'BQ/ /m > iBQMV M/ biPT®@ b bQQM I
i? T2'BQ/ 2 b Q++m "2/X AM ig2?BMB4BnH 'RiIMi22 Q7 Mv i’ MbBiBQM E

MQ 241 P BMEBIN '\ 70° M BMBIB H i° MbBiaitWMi QT /2BBQM T @

*K2i2° Q7 i?2 G> V i i?2 2M/ Q7 r?2B+? i?213, Ap I kK2 boi @ X

ANb, 1?2 G> 2 +ib iQ i?2 Q++m "2M+2 Q7 T iB2Mib 'Bp H b r2HH
+2 ;2 2p2MibX g?2M T iB2Mi  ‘Bp2b U 2bTX TEB2Bhbbr?"2; BIM r?BH.
122 1.1y Ii “gn=if i ETP A P ETP A MANP f/Bb+7? g;p2i~ MNP bV i?22 T @

lon- "2bTxX !
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iB2Mib +QmBABM+ 2K2Mi2/ U'2bTX /2+ 2K2Mi2/V- i?2 /m’ iBQM Q7 i~

i2°p H QM r?B+? i?2 1. +ONBBWIiD/Bb //2kimTMRQi?2 'Bp H biQT@

rit+a, Bb "2b2iX Mv 2p2Mi /Bz2 2Mi 7°QK T iB2Miéb ""Bp Hf/Bb+? ;2



*?2 Ti2  8X . i @/ Bp2M T 2/B+iBp2 KQ/2HBM; Q7 T2 BQ/B+ TRRBQK2M

6B;m 2 8XROK iQM 7Q K2 bm BM; i?2 TK7 Q7 i?2 MmK#2 Q7 T iB2Mil

C@famdscharee 9| VX b bQQM b i?2 PL@T 2,BQ@P ¥t TB2 2B>U
i*TP"np<LSip<hS;

KQp2b 710K, r?2°2 Bi bmbT2M/b “2:Bbi2 BM: i?2 /m" iBQM Q7 /Bz2'2
T iB2Mib BM i?2 1.X AM i? i "2bT2+i Q#b2'p2 i? i B7 i?2 2M/ Q7 M PL@
rBi? T iB2Mib #2BM: BM i?2 1.xi22r PBHR #H2mKmH i2b i?2i/m" iBQMb Q
T iB2Mib #2BM: BM i?2 1.V Bb //2/ mT rBi? i?2 iBK2 2H Th2/ bBM+2 {22
T iB2MJ !U“lNP”‘pTP“:”: l,b, V- 22M+2 i?2 2M/ Q7 i?2 PL@T2'BQ/ Bb K /2 +Q"°

npr=l Xi+= ta;tp0g
BM: rBi? i?2 2M/ Q7 i?2 /m" iBQMBRMPb pBW 22,1 .00 AMniQK i

B:MQ 2b Mvip2WMiI* ™" 1, V r?BH2 Bi brBi+?2p #b +FQI@M b i?2

"2+4BT Q+ H UrX'XiX k9 2Qm'bv Q7 i?2 PL@ T2 B/ i igM 2H Tb2/ U
M/ BM bQ /QBM: t2 2 iBEB2? biQ 2b i?2 /m" iBQM Q7 i?R i@2MmT iBQM i
bBM+2 i?2 H bi "Bp Hf/2T “im 2V Bb "2b2i bQ i? i Bi + M +Q "2+iHv #
bi “i2/ PL@T2 BQ/X 6BM HHv- i?2 G> biQTINRPNBRIQ2BBQ /b DODM b
#22M Q#b2°p2/ HQM; i?2 KQMBiQ 2/ i  D2+i® Bb M@ KKHBRM ir X 7 X
i?2 bmK Q- HBM+2 QM 2M/BM: i?2 KQMBiQ BE\Wb; @B B M2 +iBi2vi?2
T Q# #BHBIiviTiiB2Mib ? p2 #22M Q#b2 p2/ BAP iQ2H2 /p2 /B BQ /b

I; MENP ;fxo= PQ—;iiXm=pPyM—g
Uy ! w0 X P 1ed VX P#b2°p2 i? i bm+? M G> + M HbQ #2 m
7Q° 6MQM@T2 BQ/B+06 K2 bm Ph=0BX i p+2m BQbTZi+B}+ i BOM 7Q°
+QKTH2i2/ #vi?2 HBbi Q7 > AMG Qasi(xdp b BRHMPOBM/B+ i2 i? i +QM}/2M+2
BMi2 p H7Q  p2 ;2 Q7 i?2xl dibp iHiM2 2Mi Q7 M ++2Ti2/ i D2+iQ v E
+QKTmi2/ #v *PaJPaX

6B:m8XR2TB+ib THQib +QKTmi2/rBi? i?2*PaJPaiQQH M/ 2bmHiBM;
bT2+B}+ {BUBM2X- i?2 TK7 Q7 i?2 MmK#2> Q7 T iB2Mib BM i?2 1.V : BM|
KQ/2Hb Q7 i?2 T iB2Mi “'Bp Hb +QmTH2/ rBi? i?2 j@b28xXE®#2b KQ/2H Q
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6B;m 2 8XREQ7i?2MmMKX Q7T iB2MibBMi?2 1. +QKTmi2/i?2 " Qm;?j@T?
KQ/2H-e@bi i2J S-j@bi i2>3J M/ k9@bi i2>3JIp2'bmb/ i b2i KQ/2H Q]
[ vUiQT H27iV-/m BM; HQr@ " "Bp H?Qm UiIiQT "B;?iV M/ ?B;?@ "~ "Bp

SHQii2/ "2bmHib 272" iQ R@v2 “Uje8/ vbV Q#b2p iBQM rBM/Qr M/
b NNXNNW +QM}/2M1@ BMBI/A?X M BZiQT@H27i THQI 272 b iQ i?2 TK7 K
rBi?Qmii FBM; BMiQ ++QmMi Mv bT2+B}+ iBK2@rBM/Qr Qp2  i?2/ v U-
Qp2  k9? 7Q  je8 / vbV- r?BH2 i?2 iQT@ 'B;?i M/ #QiiQK THQib 272" iQ
Qp2° R@?Qm T2 BQ/- iHQr "'Bp HBMi2MbBivU7 QK k KiQj K-iQT@
“*Bp H BMi2MbBiv U7°QK RR K iQ RKTK- #QiiQK THQiV- "2bT2+iBp2H\
rBiM2bb i?2 +H2 ° /p Mi ;2 Q7 i?2 >JJk9 KQ/2H Qp2  i?2 "2bi, B7r?2M
Q7 i?2/ v Bb +QMbB/2°2/i?2 TK7 Q7 i?2 j@T? b2b "2M2r H KQ/2H M/ Q
T QpB/2 M ++2Ti #H2 TT QtBK iBQM Q7 i?2 TK7 +QKTmi2/ rX XiX iQ
THQiIV M/ i?2 TK7 Q7 i?2 >JJj M/ >JJk9 "2 2bb2MiB HHv BM/BbiBM;mE
HQM;2 i?2 + b2 r?2M i?2 TK7 Bb +QKTmi2/ QM bT2+B}+ iBK2 rBM/Qr
"B;?i M/ #QiiQK THQibX PMHv i?2 TK7 Q7 i?2 >JJk9 K i+?22bi? i Q7 i?2
HQr@ ''Bp Hb (k K-j K) rBM/Qr M/ ?B;?@ "'Bp H (RR K-RkKTK) rBM/Q
*2M2r H M/ K T KQ/2Hb BMbi2 / 2 2bb2MiB HHv B/2MiB+ H iQ i?Qb2 K
reBH2 i?2 i 7Q° i?22 >JJj 2t?B#Bib bHB;?i i2M/2M+v iQr /b K i+?BM; i’
/i b2i iHQr@ ""Bp Hb #mi +QKTH2i2Hv 7 BHb iQ /Q bQ r?2M "'Bp Hb #
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8X9 S2'bT2+iBp2b

h?2 +QMi'B#miBQM T 2b2Mi2/ BM i?Bb +? Ti2 i +FH2b i?2 T'Q#H2K Q7 .
2Hb + T #H2 Q7 2T Q/m+BM; i?2 T2 ' BQ/B+ +? ~ +i2 Q7 Q#b2 p iBQMb ¢
2t?B#BiBM; T2 'BQ/B+BivX " b2/ QM bT2+B}+ /i b2ii? i 2;Bbi2 2/ Q#b
"Bp HbiQ i?2 2K2 ;2M+v /2T "iK2Mi Q7 M ?QbTBi HBM MQ'i?2°M Ai H
BMbi M+2b Q7 J "FQpB M KQ/2Hb r?B+? r2 T°Qp2/ #H2-iQ /Bz2 2Mi 2ti
"Bp Hb 2p2Mib "2T°Q/m+BM; "2H2p Mi bi iBbiB+ HBM/B+ iQ'b bb2bb2/
bT2+B}+ HHv r2 b?Qr2/i? i- KQM;bi/Bz2 '2Mi 7 KBHB2b Q7 J "FQp KQ/Z
#Hv biQ+? biB+ T°Q+2bb2b bm+? b-2X;X >B//2MJ "FQp KQ/2Hb U>JJb\
bBi? bi?2TQi2MiB HiQ ++m’ i2Hv "2T°Q/m+2 i?2 T2 'BQ/B+ +? ~ +i2°
BiBbo6T QT2 HvO b2iX AM7 +i-;2M2° HHvbT2 FBM;-+H bbB+ H?B//2N
[mi2Hv + Tim 2 T2 BQ/B+ #2? pBQm b #2+ mb2-2p2M B7 H ;2 MmK#2
M BMBIiB Hi® MbB2Mi T? b2r?22i?2 T Q+2bb KB;?i #2 #H2 iQ KBKB+
Q#b2 p2/ T?2MQK2MQM- bi?2#2? pBQ Q7i?2J "FQp +? BM- ibi2 /vb
M/i?2 +Q "2H iBQM Q7 i?2 T Q# #BHBiv Q7 :Bp2Mbi i2 M/i?2 2H Th2
7 +2 i?Bb T'Q#H2K r2 7Q +2/i?2 # +F;"QmM/J "FQp +? BM Q7 M >JJiQ
Mv "2im"M iQ Mv bi i2Q++m b BM KmHIBTH2b Q7 ;Bp2M MmK#2" Q7 i
"2+ T #H2iQ +i b +HQ+F- M/ ?2M+2 K BMi BMi?2 T2'BQ/B+ T ii2"M
r2 BKiQbim/v- br2/2KQMbi® i2/7Q i?2 T iB2Mib ""Bp H/ i b2iX Hi?«(
i?72 TT'Q +? QmiHBM2/ BM i?Bb +? Ti2° Bb bQK2?Qr HBKBi2/ b Bi QM
/IBb+ 2i2 [m MiBiB2b U ""Bp Hb Q7 T iB2MibiQ M1.-Q + "'biQ i {+ HE
2 HHB72 bvbi2Kb "2 i?2° +QM+2 M2/ rBi? +QMiBMmQmb [m MiBiB2b
T Q/m+2/#v T?2QiQpQHiIi B+ bvbi2K Q i?72 KQmMi Q7 vQ;m i T Q/m+2/E
h?2°27Q 2 Bid6/ #2rQ i?iQ +QMbB/2  ?QriQ ;2M2° HBb2 i?2T ' QTQb2/ T
+QT2rBi? Qi?2°7 KBHv Q7 T2'BQ/B+ T?2MQK2M X AMT ™ +iB+2i? i BK’
i?72 BKTHB+ iBQMb Q7 +QMbB/2'BM; /Bz2 2Mi FBM/ Q7 “"Bp H T Q+2bl
bi i2b Q7 i?2T2'BQ/B+# +F;"QmM/ +? BM Q7 M>JJX MmK#2 Q7 /Bz2"°
rQ’i? +QMbB/2°BM; BM i?Bb "2bT2+i- BM+HmM/BM; mbBM; Q7 /2i2 " KBMB
TQb2/iQ  M/QK ""'Bp HBMi2MbBiv M/ HbQ mbBM; Q7 +QMiBMmQmb |
/IBbi'B#miBQMb iQ KQ/2Hb Q#b2 p iBQMb Q7 +QMiBMmMQmb Q" /Bb+72i2

AM T "iB+mH ° MmK#2™ Q7 QT2M [m2biBQMb M22/ iQ #2 i +FH2/ "2
2biBK iBQM H;Q ' Bi?Kb 7Q  >JJbrBi? T2 ' BQ/B+# +F;"QmM/ +? BM- BM+
TQbbB#H2 iQ / TifBKT Qp2 2tT2+i iBOQOM@K tBKBx iBQM T * K2i2" 2biB
>JJbr?Qb2# +F;  QmM/ +? BMBb T2 BQ/B+\ U2tT2 ' B2M+2 bm;;2bib i? i
bi'm+im 2- HBF2 T2'BQ/B+ +? BM- + M H2 /iQ KQ 2 2{+B2Mi + H+mH
i?722tT2+i iIBQM bi2TVc kVrQmH/ Bi TQbbB#H2iQ / TifBKT Qp2 KQK2M
>JJr?2M T? b2@ivT2 /Bbi' B#miBQMb "2 mb2/iQ ;2M2" i2 Q#b2 p iBQM!
i?72bi i2bQ7i?22T2 BQ/B+# +F; " QmM/+? BM\ h?Qb2 "2b2 "+?2 [m2biBQN
rBi?BM S?.T'QD2+iT°QTQb Hi? i M/° b>Q ' p€i? M/ Kvb2H7 ? p2r Bii
r2z "2+m 2MiHVvHQQFBM; 7Q bmBi #H2 S?. + M/B/ i2X
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BM+HmM/2/ BM i?Bb K Mmb+ BTiX

*QKTQbBIiBQM H TT'Q +?2b 7Q" biQ¢ h@iB#?KQrURIPb M/ b >Q p€i?
7°QK IMBp2'bBiv Q7 hm BM UAi HB2V r2 rQ F2/ QM +QKTQbBiBQM H
T Q# #BHBbiIB+ T'QT2'iB2b Q7 bi'm+im 2/J "FQp +? BM KQ/2HbX h?Bb
2tTHQBIi i?2 +QKTQbBIiBQM Hbi'm+im 2 Q7 KQ/2H BM Q /2" iQ HH2pl
i2+?MB[m2b 7Q° bb2bbBM; i?2 KQ/2H6b T QT2 "bB/A3brR AM+nTB2HBKBM
QM i?7Dm+?22TBR/m+i T Q+2bb2b- bTZ+Q}m+HH7ROKMIBMmMQmb iBK2

J "FQp +? BMb M/ b?Qr2/ i? i i?72 +QKTQbBiBQM H +QMbi® BMib i? i H
7Q°K "2bmHi 7Q° bm+? +H bb- + M #2 2tTHQBIi2/- iQ HBKBi2/ 2ti2Mi-
T'Q#H2K b r2HH- H2 /BM; iQ /2+QKTQb2/ b2K MiB+b 7Q° 7" ;K2Mi
aiQ+? biB+ GQ;B+X b 7QHHQrmT r2 HQQF2/ i KQ 2 ;2M2 H +H bb
+?2 BMb i?Qb2 r?Qb2 bi i2@bT +2 + M #2 T iBiBQM2/ BM M “#Bi v
bm#b2ib- + HH2/ K +°Q@bi i2b- r?2°'2 K + ' Q@bi i2b 2T 2b2Mi i?2 +QI
BM/2T2M/2Mi DQ#bX h?2b2 FBM/ Q7 +? BMb ivTB+ H "Bb2 7°QK +QK
bm+? b biQ+? biB+ S2i'B M2ib Q biQ+? biB+ T " Q+2bb H;2# br?2 2 i~
"2 KQ/2HH2/i?2°Qm;? T? b2 ivT2 /Bbi'B#miBQMbX q2 b?2Qr2/i? i i?2 +(
T Q# #BHBiv i? i i?Bb FBM/ Q7 T°Q+2bb T bb2b i?°Qm:? ;Bp2M b2[m
BX2X i?2 T°'Q# #BHBiv Q7 T i? +QMbBbiBM; Q7 K + ' Q@bi i2b- + M #2
2{+B2Mi K MM2" #v K2 Mb Q7 G TH +2 i "MpN-OSKNBE?MB[m2b (

h> MbB2Mi M HvbBb Q7 biQ+? biB+ iBK2/ MiRE; 2iM2irBiFh i? HB2

"2°i° M/ Q7 AL_A " 2i ;M2f iH MiB[m2 U6 M+2V- 1M'B+Q 0B+ 'BQ M.
7°QK IMBp2'bBiv Q7 6HQ 2M+2 UAi HB2V M/ M/ b >Q p€i? 7 QK IMBp:
r2 BMi"Q/m+2/ MQp2H 7Q K HBbK 7Q° KQ/2HHBM: Q7 +QM+m " 2Mi bic
i? i Q7 BMi2  +iBM; biQ+? biB+ iBK2/ miQK i Uah V M/ 2[mBTT2/ BirB
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b2K MiB+b i? i HHQr 7Q° i° MbB2Z2Mi@R)iXi2q2MBNV b@/m@H*2/ ah b M

2ti2MbBQM Q7 iBK2/ miQK i BM r?B+? #Qi? /2H vb M/ +iBQMb "2 -
i2°Qm;? T Q# #BHBiv /Bbi B#miBQMbX "v BKTQbBM; bT2+B}+ "mH2b
BX2X 7°QK i?2 +m > "2Mi bi i2 }'bir2 > M/QKHv b2H2+i i?2 M2ti +iBQM
r2 b KTH2 i?72 bQDQm M iBK2 UBX2X i?2 /2H v Q7 Q++m "2M+2 Q7 i
r2 2Mbm-2 i? i i?72 mM/2 "HvBM; b2K MiB+b + M #2 /2b+ B#2/ #v K2 Mb
bi i2 +H bb2b K3idyB(i? i Bb- K2i?2Q/ 7Q K2 "Hv BMi ' Q/m+2/ BM i?2 +(
biQ+? biB+ iBK2/ S2i'B M2ib M/ i? i HHQrb 7Q  2p Hm iBQM Q7 bi2 /v
M/ [m MiBi iBp2 KQ/2H +?2+FBM; [m2 ' B2b Q7 biQ+? biB+ T°'Q+2bb2b rE

AKT Qp2/ " v2bB M T °~ K2i2 2bXBR?2IB@M 2TQ ib #Qmi K2 ;BM; Q7
"v2bB M T ° K2i2® 2biBK iBQM rBi? bi iBbiB+ HKQ/2H +?2+FBM; vB2H
BK i2 " v2bB M *QKTmi iBQM U "*V H;Q Bi?K 7Q" T ~ K2i'B+ p2 B}+ il
HQ;B+ bT2+B}+ iBQMbX h? i rQ'F +im HHv Q'B;BM i2/ 7°QK T '2pBQ
+QHH #Q iBQM rBi? EQMbi MiBMQb EQmi QmKT b-S mH@>2M v *Qm"
[2p2HQT2/ MQp2H p "B Mi Q7 i?2 "* b2[m2MiB H JQMi2 * " HQ U "*@
TQTmH °~ H;Q Bi?K7Q /i @# b2/ T  K2i2  2biBK iBQM Q7 K i?2K iB
Q biQ+? biB+V KQ/2HX :Bp2M Ub2psQYV QBPp2M TBQKAIbB/+ bvbi2K

M i?2;Q HQ7 "*@aJd* TT Q +?2b Bb iQ 2biBKiRP2ii?BZHTbK2;Q Q/

TT QtBK iBQM Q7 i?2 Q#b2 p iBQMbX "*@alJ*b+?2K2b QT2  i2Bi2" iB
BM+'2 bBM; i?2 T 2+BbBQM Q7 i?2 2biBK i2 M/ 2KTHQvV E2 " M2H /Bbi B
0KQp26 "QmM/O6V i?2 T~ K2i2 b rBi?BM i?2 T~ K2i2 bT +2X h?2 T QT
"r@aJ*im MbQmiiQ#2 + m+B HiQi?2T2 7Q°' K M+2 Q71?2 H;Q Bi?K-
i?72 +?2Qb2M b2[m2M+2 Q7 E2 M2H /Bbi B#miBQMb + M #2 7mM/ K2Mi |
r?eB+? ?2 b #22M Tm#HBb?2/ QM i?2 "BEBMR@- K2iBMb QQm+ 2/ HMQp2H
p2'bBQM Q7 i?2 "*@aJlJ* b+?2K2 r?B+? 2KTHQvb bT2+B}+ 7 KBHv Q7
M K2Hv i?2 .B'B+?H2i T'Q+2bb KBtim 2- b E2 M2H /Bbi B#miBQMb iC
/Im BM; i?2 T~ K2i2'b bT +2 2tTHQ  iBQMX qq2 b?Qr2/ i? i i?Bb "2bmtl
"mMMiBK2 UBX2X 7 bi2° +QMp2 ' ;2M+2V Q7 "*@alJ* b+?2K2 T "iB+mH °
/IBbi'B#miBQM Q7 i?2 T ~ K2i2'b iQ 2biBK i2 Bb KmHIiB@KQ/ HX g2 p |
TT Q +?2 rX ' XiX +QKTH2t#BQHQ;B+ HM2irQ ' F KQ/2H-i? i Q7 i?2 gMi

h2KTQ  H HQ;B+ # b2/ "2p2'b2@2M;BM22 BM; Q7 ;2M2KB+b " 2;mH iQ v
T iQ71i?2S?.i?2bBbrQ ' FQ7 1KK Mm2HH2 : HH2i- r?B+? A+Q@bmT2"
HH-r2 /2p2HQT2/ K2i?Q/ 7Q "'2p2 b2@2M;BM22 BM; Q7 T ~ K2i B+-
2;mH iQ'v M2irQ'F U:_LV KQ/2HbX :2M2° HHv bT2 FBM; : L KQ/2Hb
im 2 i?2 TQbbB#H2 2pQHmMIiBQMb Q7 TQTmH iBQM Q7 BMi2 /2T2M/2M
Bb "2;mH i2#4iBp iBQMPB#BRIBIQRE +Q "2bTQM/BM; ;2M2bX AM i?2B" /Bb
bi> +iBQM : LBb KQ/2ZHMBB#BQM Wb vbbh DK+ HHR /K B/A+132Qb2 bi i2b
2M+Q/2b i?2 T+HRIDBIMGH2 p2 HM/ r?Qb2 i° MbBiBQMb "2T 2b2Mi i?2 222+



*?2 Ti2  eX Pi?2 +QMi'B#miBQMb RRN

+QM+m "2Mi "2;mH iBQM /2T2M/2M+B2b ? p2 QM i?2 T 'Qi2BMbd +QmMi
h?QK b 7Q K HBbK +QMbiBimi2b M mM/2 bT2+B}2/ UT = K2i B+V 7Q K
BM r?BH2p2H /2T2MM2K6 BMi2 @/2T2M/2M+B2b "2 BMEbh2MIRQM Qm;?
; TABi?2Qmi bT2+B7vBM; r? i Bb i?72 +QK#BM2/ 2z2+ii? i UTQi2MiB HH
HiQ b ? p2 QM i?2 Qp2" HH bi i2 Q7 i?2 M2irQ ' FX am+? M 2z2+i /2T21
T K2i2’b Q7 i?2 h?QK bd : _L-r?B+?- QM+2 BMbi MiB i2/- HHQr iQ Q#
BMiVM KBYBX2X i° MbBIiBQM bvbi2KVX "2H2p Mi T'Q#H2K +QMbB/2"
Bbi? i Q7 i?2 B/2MiB}+ iBQM Q7 :_Lbd T ~ K2i2°'b BMbi M+2b vB2H/BM
i? 1 7TmH}H bT2+B}+ #2? pBQm b 2tT 2bb2/ #v 7Q KmH 2 Q7 i?2 GhG H
bmz2'b 7°QK +QK#BM iQ B H 2tTHQbBQM b i?2 MmK#2™ Q7 T ~ K2i2'b
MmK#2 Q7 ;2M2b U M/ H2p2HbV Q7 i?2 M2irQ ' FX aQHmMiBQMb ? p2 #2:
2i K'(C_:y9)V i? i 2t? mbiBp2Hv b2 "+? i?2 T * K2i2 " bT +2 M/ i? i "2 BK
#v i?72 aJ"BQM2ETQ@N-(?Qr2p2 i?2v 2 z2+i2/ #v b+ H #BHBiv Bbbm2t
1KK MmM2HH2 : HH2i6b S?. i?2bBb r2 T'TQTQb2/ M Hi2"M iBp2 TT Q +
THOVK#QHB+ 2t2+mMMBIM2b iQ bQHp2 T ~ K2i B+ GhG KQ/2H +?2+FBM;
QM2 "2bmHiIBM; #v +QMbB/2 " BM; i?2 T Q/m+i Q7 T  K2i B+ Uh?QK bV
MiQK i +Q "2bTQM/BM; iQ M GhG 7Q ' KmH X "vbQ /QBM; r2 pQB/i?2
bT +2 2t? mbiBp2 b2 "+?2 M/ Q#i BM iQQH i? ib+ H2mT 2K "F #Hv #2i
_2bmHib Q7 i?Bb "2b2 "+? HBM2 ? p2 H2 /iQ i22’RQHB.QRBY- Tm#HB+ iB
Qi?2 i? MiQ "2 HBb iBQM Q7 T QiQivT2 bQ7ir 2iQQH M K2/ aSmhLA

6° K2rQ ' F7Q  7Q K HKQ/2HHBM; Q7 K Mm7X+hm2BRMh bW I QKKQ/2 M
BM/mbi'B HT Q/m+iBQM bvbi2Kb Bbbi QM;Hv z2+i2/#v T Q/m+i[m HBIi
"2[mB 2K2Mib, i?2 #BHBiviQ ;m ~ Mi22i? iT ' Q/m+ib "2 Bbbm2/rBi?BN
M/ i? 1i?22v K i+? ;Bp2M [m HBiv bi M/ /b "2 2bb2MiB H7 +iQ ' bX b T
T QD2+i BM "2+2Mi +QHH #Q  iBQM rBi? M/ b >Q p€i? UIMBp2 ' bBiv C
T Q# #BHBDbiB+ KQ/2H +?2+FBM; 7° K2rQ'F 7Q  7Q K H KQ/2HHBM; N
Q7 bQ@bVMH2/QMQmb T Q/iA+HiBR-M HBM2LEBQM bvbi2Kb +QMbBbiBM; Q
bi ;2 rTQ'FBM; HBM2 r?2'2 rQ FTB2+2 Bb T Q; 2bbBp2HVv i’ Mb7Q K2/
i?2°Qm:? b2[m2M+2 Q7 T'Q+2bbBM; bi ;2b T2 7Q K2/ #v /2/B+ i2/ TBT
UBX2X rQ FTB2+2 QmiTmii2/ #v QM2 rQ Fbi iBQM Bb 72/ BM iQ i?2 M2
qQ Fbi iBQMb "2 bbmK2/iQ #2 mM 2HB #H2 U+ M #°2 F /QrM ?2M+2
M/ “2b2T " i2/ #v }MBi2@bBx2 #mz2 b Ur?2 2 TB2+2b "2 i2KTQ  HHv b
BMi2 K2/B i2 T? b2b Q7 K Mm7 +im BM;V r?B+? K v BM/m+2 i?2 #HQ+F
U2X; B7i?2/QrMbi 2 K#mz2  Bb 7mHHVX 6m i?2°'KQ 2 i?2 Qp2° HH /vM
bbmK2/iQ #2 bi'QM;Hv bvM+?2 ' QMQmb, i?2 bi i2 Q7 K +?BM2b UrQ FBN
i?7 1 Q7i?22#mz2 b 2pQHp2 bvM+?2"QMQmbHV ++Q /BM; iQi?2 2H ThBM;
Ai? b#22M bB*h@i¥ ¢R9 >*R9*> R8 *>:Re)i? i i?BbFBM/ Q7 T'Q/m+@
iBQM bvbi2Kb "2 bmBi #H2 iQ #2 KQ/2HH2/i? ' Qm;? /Bb+ 2i2@iBK2 J °
M/ i? i "2H2p Mi F2v T2'7Q°K M+2 BM/B+ iQHR UEBKD VB bhimB2mbBiQ M
UBX2X i?2 T'Q# #BHBiv /Bbi B#miBQM Q7 i?2 iBK2 i F2M #v i?2 bvbi2K



*2 Ti2  eX Pi?2  +QMi'B#miBQMb RKy

+ M#2 bb2bb2/#v TTHB+ iBQM Q7 +H bbB+ Hi® MbB2Mi@ M HvbBb Q"
/IQrMbB/2 Q7 i?Qb2 FBM/ Q7 TT ' Q +?2b Bb i? ii?2v "2 # b2/ QM M 2tT
b2Mi iBQM Q7 i?2 .hJ*i? i 2T 2b2Mibi?2 +QMbB/2 2/ T ' Q/m+iBQM HBM
HBiiH2 bmTTQ'i 77QK KQ/2HH2 TQBMi Q7 pB2rX 6m’i?2 ' KQ 2 i?2 ivT
i F2BMiQ ++QmMirBi? i?Bb TT Q +?22b Bb bQK2?Qr HBKBi2/X

AM Q' /2 iQ i +FH2 i?2b2 HBKBi iBQMb r2 BMi"Q/m+2/ UirQ p2'bBQM
# b2/ 7 K2rQ ' Fr?B+? HHQrb QM2 iQ miQK iB+ HHv ;2M2" i2 .hJ* KQ/
/2[m i2 KQ/2HHBM; 7Q K HBbK- 7Q° T 'Q/m+iBQM HBM2 Q7 “#Bi® v |
iBK2- MmK#2 Q7 "2H2p Mi ESADb 2tT 2bb2/ BMi2°'Kb Q7 bQK2 i2KTQ " |
HbQ ;2M2" i2/X h?2 ;2M2" i2/ KQ/2H M/ ESAb + M i?2M #2 T 'QKTiHv m
+?2+FBM; 2tT2 BK2Mib "2HVBM; QM i?2 KQ/2H +?2+FBM; TH i7Q K i ;:
?2M+2 T°'QpBM; M 2z2+iBp2 K2 Mb7Q +mbiQKBb2/ T2'7Q°'K M+2 M H\
}bip2 bBOQM Q7 bm+? ¥KREABriQ BK(2/ ii?2S_AalJ KQ/2H +?2+FBM; TH i7
M/ "2HB2b QM i?2 *QMiBMmQmb aiQ+? biB+ GQ;B+ 7Q  2tT ' 2bbBM; "2H
T QpB/2i?2mb2 rBi? ;2M2° iQ Q7 S_AaJKQ/2Hb br2HH b Q7 2H2p |
*aG 7Q KmH 2 M/ r2 7m’'i?2 i F2 /p Mi ;2 Q7 KQ/2H +?2+FBM; iQ p HB/
KQ/2Hb i?°"Qm;?i?2 p2 B}+ iBQAMMNOEiv MAAKGZR QB2bX Hi?Qm;? 2z2+iBp:
i?Bb }'bi p2'bBOM Q7 i?2 T°Q/m+iBQM HBM2 KQ/2HHBM; 7> K2rQ F Bb n
2tT 2bbBp2M2bb Q7 i?2*aG T QT2 ivH M;m ;2r?B+? "2bi  BMi?2 ESAD
++QmMiX hQ Qp2 +QK2 i?Bb Bbbm2r2 /2p2HQT2/ b2+9OWRp2 bBQM Q7
reB+? i ;2ib i?72 *PaJPa KQ/2H +?2+FBM; TH i7Q K ?2M+2 i FBM; /p
Km+? KQ'2 2tT 2bbBpP2*">R8BT(QT2'ivH M;m ;2X aBM+2 *PaJPa KQ/2Hb
2tT 2bb2/i?2°Qm;? biQ+? biB+ 2ti2ZMbBQM Q7 i?2 S2i'B M2ib 7Q K HBb
Q7 i?Bb p2°bBQM Q7 i?2 7° K2rQ F ;2M2" i2b biQ+? biB+ S2i'B M2ib 2|
HBM2b Q7 "#Bi° "vbBx2 br2HH b MmK#2 Q7 bQT?BbiB+ i2/ ESAb 2M-

6Q°K H M HvbBb Q7 rB 2H2bb M2 X" R T2tGPOMHP7 BM7Q K iBQM #2ir2
+QKTmiBM; MQ/2b Qp2° rB '2H2bb M2irQ'F Bb "2;mH i2/ i?°"Qm;? J2/E
UJ *V H;Q Bi?KbBKTH2K2MiBM; bQ@+ HH2/+ ""B2 b2Mb2 KmHIBTH2
U*ad @* V b+?2K2bX h?2 # bB+ B/2 Bb iQ ZK{TRHQEVQH )t #2EHBMI B +
Q' /2 iQ '2/m+2 +QHHBbBQMb #2ir22M +QM+m "2MiHvV i° MbKBiiBM; M
i° MbKBiiBM?@K/IZY~ T Q# #BHBbiB+ HHv +?Qb2M /m” iBQM-B7 i?2 |
K2/BmK Bb H 2 /v Q++mTB2/X h?Bb # +FQz K2+? MBbK Bb i i?2 # bB
rB’2H2bb M2irQ F bi M/ “/b-" M;BM; 7°QK i?2 # bB+ 3ykXRR bi M/ “/i? i
HQ+ H 2 M2irQ ' FbUqG BQ-BRBERBAbBQMb BM r?B+? T'BQ 'BiBb2/i" {+ -
"2 BMiTQ/m+2/iQ bmTTQ i ZQa BM #°Q /# M/ rB'2H2bb M2irQ F- b Bl
3ykXRe UgBJ sV bi M/ "/ Q  rBi? i?2 3ykXRRT bi M/ / 7Q" 02?B+mH ° /
Uo L1hbV- BX2X "2H p Mi +H bb Q7 M2irQ'Fb BM i?2 "2 HK Q7 AMIi2H
avbi2KbX

S2°7Q° K M+2 M HvbBb Q7 rB " 2H2bb M2irQ F bvbi2Kb # b2/ QM A111



*?2 Ti2  eX Pi?2 +QMi'B#miBQMb RkR

i +i2/i?2 ii2MiBQM Q7 "2b2 "+?2°b HbQBMi?27Q K HK2i?Q/b +QKKnm
bim/v #v C2 2Kv aZi QHEKQaWkr?2 2 T2 ' 7Q K M+2 T QH2bBBR b+®Zhil? 2
U" Vp2 'bBQM Q7 i?2 3ykXRR J *r2°2 7Q K HHvADIKXDMRH #72HR2? 1?72 S
Qp2° UiQvV bBM;H2@7?QT rB ' 2H2bb M2irQ F- iQ;2i?2 rBi? HB+2 JBH
;Qrvr2 [172bb2/ 7TQKHT2 ' 7Q°K M+2 M HvbB® Q@iiQRaKKP M/ OHKZT H@t
iQ@ 2H2BpX*haV p2 ' bBQM Q7 3ykXRR J * M/ +QMbB/2°2/i?2 +QKT "Bl
2M2 ;v b pBM; p2'bBQM- M K2Hv a@J *BX2X # +FQz +QHHBbBQM pC
iBM; QM iQT Q7 DbH22T@ r F2 +v+H2 i?°"Qm;? r?B+? i?2 MQ/2bd6 ~ /BQ
Qz bQ iQ T'2b2 ' p2 i?2 # ii2°v +QMbmKTIiBQM BM 2M2 ;v +QMbi- BM2/ |
hQ ++QmMi 7Q° KQ 2 "2 HBbiB+ bBim iBQMb r2 +QMbB/2°2/ H ;2 i7?
bb2bb2/ ?2Qr T2 7Q K M+i2 BMMKBEHh h@ OMJH i2MXzv ; BMbi 2M2 ;v BM/B @
+ iIQBM2 ;v +QMbMKRDBQMIbKBbbBQM Q7 /i T +F2ipeph?2@?QThb (
K BMHBKBiIi iBQM Q7bm+?2T2 ' 7Q K M+2 KQ/2HBM; 2zQ iBbBM i2 Kb Q"
Q7i?2mM/2 HBM; /IBb+ 2i2@iBK2 J "FQp +? BMaKIQQ2HHUZ2N+B@ BM BM 7?2
H M;m ;2V Bb z2+i2/ #vi?2 M2irQ FbBx2vB2H/BM; i?2 M2+2bbBiviQ ;2
T QM2A&+Q/2r?B+? HbQ [mB+FHVH2 /iQb im™ iBM; i?2K2KQ 'vr?2M K
H;Q Bi?Kb "2 "' mM QM i?2KX

AM Q' /2 iQ HHQr i?2 KQ/2HH2'b iQi F2BMiQ ++QmMi 7Q° " H ;2" M
M “#Bi° v MmK#2 Q7 bi iBQMb-BM +QHH #Q  iBOQM rBi? LB+QH b o bl
UIMBp2 'bBiG S 'Bb@1bi *"0i2BHV-r2 /2p2HQT2/ MQp2H KQ/2HHBM; 7°
M HvbBb Q7 T'QiQ+QHb Q7 i?72 A111 3yRXRR J *7 KBHv M/ bT2+B}+
T BM; i?2 bi M/ "/ _haf*ha 3ykXRR J * 7Q  rB ' 2H2bb HQ+ H "2 M2irC
; BMbi Bib T'TBQ BiBb2/ p2"bBQM mb2/ BM 02?B+mH""oRBR+ L2irQ Fb
h?Bb 7° K2rQ'F "2HB2b QM bi iBbiB+ WK@4IZH #7?7D+REBEM2WMi®2 *2KQp2b
i?2 K2KQ'v HBKBi iBQMb MmK2 B+ HKQ/2H +?2+FBM; TT Q +?2b bmz.
?B;?@H2p2H biQ+? biB+ S2i'B M2i 7Q K HBbKb-M K2Hv i?2bQ@+ HH2
reB+? T'QpB/2b 7Q° +QKT +i 2T °2b2Mi iBQM Q7 +QKTH2t bvbi2Kb +
im/2 Q7 +QKTQM2Mib +QTB2bX " b2/ QM i?2 2tT 2bbBp2M2bb Q7 +QHQ
i?72 7° K2rQ ' Fdéb Bb ?B;?Hv +QM};m" #H2 b- 7Q" 2t KTH2- i?2 MmK#2"
rQ"F +QMbBbib Q7 +Q  2bQHQI/ BQ@TBIM2 S2i B M2i KQ/2HX h?2°27Q 2 i
7 K2r Q' F+ M ++QmMi7Q "BV M "#Bi° "'BHVH ;2 MmK#2 Q7 bi iBQMb
/IBiBQMb Ub im™ i2/fMQM@b im” i2/V- BBBV /Bz2 2Mi ?2vTQi?2bBb +QM -
UB/2 HFMQM@B/2 HVX

MQi?2" "2H2p Mi +H bb Q7 T'QiQ+QHb Bb i?2 3ykXRe qBJ s bi M/ */
ZQa M22/b BM #°Q /# M/ M2irQ Fb #v K2 Mb Q7 /2/B+ i2/ K2+? MBbKb-
KBbbBQM *QMi"QH U *V-i?2 h” {+ SQHB+2  UhSV M/ i?2 h” {+ a? T2 Ul
"2bTQMbB#BHBivBM i?2 ZQa K M ;2K2Mi T'Q+2bbX h?2 *r?B+? "2bB/Z
U"aV-2bi #HBb?2b r?2i?2  iQ ++2Ti Q" '2D2+i M BM+QKBM; +QMM2+il
i?72 M2;QiB i2/ZQa T ~ K2i2'b UK tBKmK bmbi BM2/i® {+  i2- KBMBKmK
i2- M/ K tBKmK H i2M+vV-i?2 hS- r?B+? "2bB/2b QM bm#b+ " B#2 @b
BM+QKBM; "2[m2bibi? i pBQH i2 T'2@M2;QiB i2/ZQa ; 22K2Mib-r?B



*2 Ti2  eX Pi?2  +QMi'B#miBQMb Rkk

iQi?2hS-/2H vb U™ i?27i? M/"QTTBM;V BM+QKBM; "2[m2bib pBQH iBM
"22K2MiX JQ 2 bT2+B}+ HHvV i?2 "QH2 Q7 ha BbiQ b2M/ T +F2ib BMiQ
iQi?2 ZQa M22/2/ #v 2 +? b2’ pB+2 +H bb M/ pQB/BM; +QM;2biBQMX
GvM/ JQF/ / UIMBp2 bBiv S 'Bb@1bi *"(0i2BHV M/ C H2H "2M@Pi?K M
RjVr2 M Hvb2/ZQa i /2Qzb #2ir22M bi'B+i U/2i2°KBMBbiB+V T'BQ Bil
T'Q# #BHBDbiB+ NMdRKKB+Vv (

MQi?2" "2H2p Mi Bbbm2 "2H i2/ iQ i?2 b2+m Biv Q7 Ui?2 2M2 ;v +(
b2MbQ > M2irQ Fb Bbi? i Q7 /2i2+iBQM Q7 /2MB H@Q7@b2 pB+2 U.QaV
TH +2r?2M MBMi'm/2 K M ;2biQ ;2i +QMi'QH Q7 MZ2irQ " F MQ/2 M/ B
#2? pBQm  7Q" 2t KTH2 #v ~QQ/BM; i?2 M2irQ F rBi? mMr Mi2/i> {+ H2
Q7 i?2 MQ/2bo # ii2°'B2b ?2M+2 +2 bBM; i?2 M2irQ' F 7TmM+iBQMBM;X J
Q7 .Qa ii +Fb BM ?B2° "+?B+ HHvV +Hmbi2 2QdkiLOMDQBI;HNB # BIKDBR2v Q7
M HvbBM; i?2 i {+ BMbB/2 +Hmbi2" M/iQ b2M/r MBM;biQ i?2 +Hmbi
#MQ K H #2? pBQ U2X;X-?B;? T +F2ibi?"Qm;?TmiV Bb /2i2+i2/X Ai B
iQ pQB/ +QMi QH MQ/2b U+LQ/2bV iQ mM Qmi Q7 # ii2°'v H2 pBM; i?2
b T i Q7 i?2 S?. i?2bBb rQ'F Q7 Zm2MiBM JQM2i UIMBp2 bBiv S "Bb
T QTQb2/ M2r K2+? MBbKb 7Q° .Qa /2i2+iBRINRX) AMT R DQbQRJ/F (
MQp2H /VM KB+ +LQ/2b /BbTH +2K2Mi b+?2K2 ++Q /BM; iQ r?2B+? +LC
2H2+i2/- i M/QK- KQM; Q' /BM ‘v MQ/2b Q7 2 +? +Hmbi2" BM Q /2" iQ
# ii2°v HB72iBK2 ?2M+2 i?2 M2irQ Fob rX XiX i?2 +H bbB+ H K2+? MBE
bi iB+ HHv /BbTH +2/ BM bi" i2;B+ TQbBiBQMb rBi?BM i?2 M2irQ ' FiQTC
r2 2ti2M/2/i? i TT'Q +? #v T"QTQbBM; //BiBQM H /vM KB+ +LQ/2 2H?2
r?B+? "2bB/m H2M2 ;v H2p2H Bb HbQ i F2ZM BMiQ ++QmMi KQM;bii?2
2H2+iBM; +Hmbi2 6b +LQ/2X q2 /2KQMbi  i2/ i?2 2z2+iBp2M2bb Q7 i
/IvM KB+ +LQ/2 b+?2K2b i?°"Qm;? 2tT2 ' BK2Mib "'mM QM i?2 M2irQ"F bB
Mb@k r2Qb2 Qmi+QK2b b?Qr2/ BKT ' Qp2K2Mib Q7 i?2 HQ / # H M+BM;
K BMi BMBM; ;QQ/ /2i2+iBQM +Qp2  ;2- rX XiX' bR+ +LQ/2 b+?2K2b (

CmKT@/BzmbBQM TT QtBK i2/ M HvbBb Q7 /2MbBiv /2T2M/2Mi J "Fi
.2MbBiv /2T2M/2Mi U+QMiBMmQmbU B BK2W Bb" Flnp#+HBoWbQ 7 *hJ* mb2/

iQKQ/2HTQTmH iBQMb Q7 BMi2° +iBM; Q#D2+ibr?2 2#vi?2BMi2MbBiv
i MbBiBQMbV + M #2 2tT 2bb2/ b 7mW+PBIQRTQZb2MIibKi2i2/2MbBiv

Q7 i?2 Q#D2+ib T 2b2Mi BM ;Bp2M pQHmMK2 U2X; +2HH6b pQHmMK2YV -
+iBQM M2irQ'Fb UBX2X bvbi2Kb +QMbBbiBM; Q7 #BQ+?2KB+ H bT2+]|
Q7 ;Bp2M pQHmMK2V ivTB+ H + b2 Q7 bvbi2K bmBi #H2 7Q" ..J* KQ/2
b?QrM i? i ..J*b+ M#2 TT QtBK i2/ #v H2bb +QKTmi iBQM HHv ?mM; v
6~mB/6 bi i2bT +2-BX2X 2Bi?2 #v Q' /BM 'v/Bz2 2MiB H2[m iBQMb L
/Bz2 2MiB H2[m iBRWMEKaBA2{2MiHVv 7 QK P.1b TT QtBK iBQM-a.l T°
BK iBQM Q7 ..J*- FMBeM bBTWMMQtBK iBQM- T 2b2 ' p2 i?2 biQ+? biB+Biv
Q' B;BM H ..J*-r?B+? QM i?2 +QMi~ "v Bb HQbi rBi? P.1 TT QtBK iBQM
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MBK H aT2+B2b HBpBMLa @QRIPMX Q7 J "B WERM, B BR+2
y9 RNk3X

(q H98) X g H/X a2[m2MiB H i2bib Q7 bi iBb?R+ MM HDQQR72bIABX@
K iB+ Hai iBReRJkl,RRd R3e-ye RN98X

(uQmy8)>"F M Ga uQmM2bX uK2", bi iBbiB+ H*Q®/MHiz2?2BFR22 X AM
02 °B}+ iBQMb 9kN 9jjX aT'BM;2 - kyy8X

(uaye) >XGXaX uQmM2b M/ _X:X aBKKQMbX ai iBbiB+ H T Q# #BHB!I
rBi? 7Q+mb QM iBK2@ #Q mMMZ/XT* QR RYDBRAL\K- kyye X

(W*Rj) M/"0wmHB MB-S QHQ M SH ix2 M/ 1/KmM/JX *H "F2X " v2b
KQ/2H +?2+FBM; rBi? TTHB+ iBQM iQ bi i2~@bBKMHBMF p2
J2i?Q/b BM avbi2KapwiBVMj3 jed- kyRjX
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