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Abstract

Machine learning (ML) models are now commonly used as components in
systems. Due to their black-box and data-driven nature, ML components can
produce erroneous outputs (in the form of mispredictions) that may critically
impact the system’s quality of service. Such mispredictions may be caused by
component changes, environment changes, or due to ML components’ inherent
uncertainty and inaccuracy. In the face of these changes, and to cope with mis-
predictions, self-adaptation arises as a natural solution: systems that monitor
and adapt themselves at run time to optimize their system utility.

This thesis provides a repertoire of ML adaptation tactics, and a framework
that generates policies specifying when to apply each tactic to adapt ML com-
ponents such that overall system utility is optimized. The development of this
framework raises two main challenges: (i) estimating the expected costs and
benefits due to the execution of an adaptation tactic; (ii) evaluating the impact
of the improved ML predictions on overall system utility. To address the first
problem we build predictors that learn to estimate the expected benefits of each
adaptation tactic. To solve the second problem we leverage probabilistic model
checking methods and instantiate a formal model of the system, capturing the
key dynamics of ML components and their impact on expected system utility.

The techniques proposed in this thesis are evaluated via two use-cases:
credit card fraud detection and machine translation systems. We show that:
the self-adaptive ML-based systems built leveraging the proposed framework
achieve better system utility than that achievable when employing simpler base-
lines to guide adaptation, such as periodic or reactive adaptation schemes; the
proposed framework is suitable for run-time adaptation in non-critical domains;
the framework can be extended to account for multiple adaptation tactics; and
that it can be leveraged to plan for the long term when to adapt ML models.
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Resumo

Atualmente, modelos de Aprendizagem Automética (AA) sdo amplamente
utilizados em diversos sistemas. Estes modelos sao propicios a erros de previsao
devido a sua dependéncia dos dados e a sua natureza opaca. Estes erros podem
comprometer a qualidade do servigo oferecido e sao causados, por exemplo, por
alteracoes no préprio componente de AA, nos pedidos recebidos, ou pela in-
certeza inerente ao proprio modelo de AA. Para lidar com estas alteragoes, e de
forma a prevenir erros, exploramos a ideia de sistemas de AA auto adaptaveis:
sistemas capazes de se auto monitorizar e auto adaptar durante a execugao de
maneira a otimizar a qualidade de servigo que oferecem.

Nesta tese propomos um conjunto de taticas para adaptar componentes
de AA e uma abordagem para gerar politicas que determinam quando utilizar
cada tatica para otimizar a qualidade de servigo. Ha dois desafios principais,
nomeadamente: (i) estimar os custos e beneficios esperados devido a execugao
de cada tatica; (ii) avaliar o impacto esperado da adaptagao na qualidade do
servico. Para resolver o primeiro desafio, criamos modelos que estimam os
beneficios esperados associados a execucao de cada tatica. Para o segundo,
usamos métodos de analise formal, criando um modelo formal do sistema de
maneira a capturar as dinamicas principais associadas ao componente de AA, a
influéncia que cada tatica exerce sobre ele, e ao impacto esperado da adaptacao
na qualidade do servigo.

Os métodos propostos sao avaliados recorrendo a dois casos de estudo:
sistemas de detecao de fraude e de traducao automatica. Mostramos que:
os métodos propostos permitem melhorar a qualidade de servi¢o, compara-
ndo com estratégias simples, como adaptagoes periddicas ou aleatérias; o
tempo necessario para decidir como e quando adaptar é propicio a adaptar
sistemas nao-criticos em tempo real; esta abordagem consegue analisar varias
taticas e planear como adaptar considerando horizontes de planeamento longos.
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>Qr2p2 -r?2M i?Bb bbmKTiBQM /Q2b MQi ?QH/- Q +? M;2b Qp2 i
2MpB QMK2Mi mM/2  r?B+? i?2 bvbi2K QT2 i2b Bb /Bz2 2Mii? M 2
M2Mi K v KBbT 2/B+iX 6Q" 2t KTH2- +QMbB/2  i?2 b+2M "BQ BM r?E
bi* i2;B2b iQ +QKKBi +'2/Bi+ /7  m/X h?2 7 m/mH2Mi i Mb +iBQ
i2°Bx2/ #v b2i Q7 72 im 2b U2X;X-i"  Mb +iBQM KQmMi- xBT@+Q.
+ MMQi "2+Q;MBx2 b 7° m/mH2MiX h?2b2 T?2MQK2M "2 ;2M2" }
b?B7i (ROIN)X



AMHB;?2IQ7bm+?+? M;2b- M/ b K2 MbiQ+QT2rBi? KBbT 2/B+i
"Bb2b b M im®  HbQHMIBQM, bvbi2Kb i? i+ M+QMiBMmMQmbHv Kt
bm+? i? i i?2B° [m HBiv UQ7iDMbi2K2mBBIBQYHIiBKBx2/X hvTB+ H |
/ TiBp2 bvbi2Kb "2HVv QM +QMi'QH H v2' +QMi BMBM; TH MM2" |
Q7 +iBQMb U2Bgb/vM KB+ HHvV +QKTmi2b M [/ Ti iBQM bi® i2;v U
Q7 / Ti iBQM +iBQMbV iQ 2t2+mi2 bm+?i? i bvbi2K miBHBivBb QT
"2M/2°'BM; MJIJG@# b2/ bvbi2K b2H7@ / TiBp2- Bi rQmH/ #2 + T #F
+QKTQM2Mib "2 M2; iBp2Hv BKT +iBM; bvbi2K miBHBiv- 7Q" 2t KT
M/ Q7 QTiBKBxBM; bvbi2K miBHBivi?"Qm:;? / Ti iBQMX / Ti iBQM
2+miBM; i +iB+bbm+? bKQ/2H 2i°" BMQ }M2@imM2- Q #v "2TH +
rBi? MQi?2 +QKTQM2Mi UJG Q MQM@JGV r?Qb2 T2 ' 7Q K M+2 B
7Q°i?2 bT2+B}+ 2MpB " QMK2Mi H +QMi2tiX

g?BH2 i?2b2H7@ / TiBp2 bvbi2Kb HBi2° im 2 Bb 2ti2MbBp2 Bi ?
/ Ti iBQM Q7 MQM@JG bvbi2Kb (ke- k3- 8k-39)- Q" H2p2" ;2/ JG
i ;2iV Q7 i?2 |/ Ti iBQM T Q+2bb (dk- N8- R8e)X Pm  rQ 'Fi F2b
BMbi2 / +QMbB/2°BM; JG +QKT,QN2NM?B2 b T22BQMX hQ 2ti2M/ 2tBb
TT Q +?22biQ +QT2rBi? / Ti iBQM Q7JG@# b2/ bvbi2Kb-i?2 7QHI

C .2i2°KBMBM; r?2i?2°i?2JG +QKTQM2Mi Bb KBbT 2/B+iBM; Q" r|

CIM/2 bi M/BM: i?2 / Ti iBQM bT +2 7Q  JG@# b2/ bvbi2Kb- BX
i +iB+b p BH #H2 7Q  i?2 bvbi2KiQ / Ti Bib2H7 BM "2bTQMb?2 i

CIM/2 bi M/IBM; i?2T'2@ M/ TQbi@+QM/BiBQMb 7Q 2 +? [ Ti iE
2tT2+i2/ +Qbib- #2M2}ib- M/ ?Qri?2b2 M/ i?2B " mM+2'i BMiv B
2°iB2b Q7 i?2 bvbi2K U2X;X- p BH #BHBiv- / Ti #BHBiv- M/ b+
bvbi2K miBHBivc

C avMi?2bBxBM; / Ti iBQM bi® i2;B2b 7Q°  HQM;@i2 'K QTiBKBx il
N iIBK2 T2 ' BQ/b- bm+? i? i 2tT2+i2/ bvbi2K miBHBiv Bb QTiBK
?Q ' BxQM M/ 2 bQMBM; #Qmi i?2 T2 ' BQ/B+Biv rBi? r?2B+? i?Q
"22p Hm i2/- BX2X-?Qr Q7i2M i?2 bvbi2K b?QmH/ M Hvx2i?2 N

aQ7 -'2b2 "+?22°b ? p2 #22M KQbiHV +QM+2 M2/ rBi? i?2 7TQHHC

bi M/IBM; QM r?B+? /i JG +QKTQM2Mib "2 KQ 2HBF2HViQ KBbT 2/
BM; ?2Qr BKT Qp2/JG +QKTQM2Mib UBX2X-"2i" BM2/JG +QKTQM2M
rBi? QTIiBKBx2/?2vT2 @T ~ K2i2'b (RR9-R89-R88)V Qz2 #2M2}ib i
bm+? bBM+'2 b2/ KQ/2H ++m  +v Q HQr2 i BMBM; +Qbic M/ UBE
iQ2M? M+2i?2 / TiBp2+ T #BHBiB2b Q7 MQM@JG@# b2/ bvbi2Kb L
TH MM2 6b + T #BHBiB2b M/ 2tTHQ 2 i?2 bT +2 Q7 / Ti iBQM i +
AM +QMi" bi-i?Bb i?2bBb 7Q+mb2b QM iP22MQMHIARQQ7T/i2ild " KBMB I
JG@# b2/ bvbi2K BM Q/2 iQ QTiBKBx2 bvbi2K miBHBivX hQ // 2
7 +2/ rBi? KmHiBim/2 Q7 +? HH2M;2b bbQ+B i2/ rBi? T ' 2/B+iBM;
Q7 JG / Ti iBQM i +iB+b- r?B+? "2 /2T2M/2Mi QM MmK#2 Q7 7
+Qbi (jR- R89- RN9)- UBBV #2M2}ib (R89)- M/ UBBBV QTTQ imMBi\
H2K Q7 T 2/B+iBM; i?2 +Qbib Q7 2t2+miBM; M JG / Ti iBQM i +iB-
i?72 HBi2° im27Q i +iB+bbm+? b?2vi2 @T ~ K2i2 " imMBM; (jR- R8
BM; (38)X //BiBQM HHv-i?2 +QbiQ7KQ 2@+QKTH2tJG / Ti iBQM

k



+ M#2 [m MiB}2/ pB i?2B" 2t2+miBQMH i2M+v (j8)- Q"  pB biQ" ;2 +
7Q+mb2b QM i?2 T Q#H2K Q7 2biBK iBM; i?2 #2M2}ib Q7 / Ti iBQM

_2; IBM; T '2/B+iBM; i?2 #2M2}ib Q7 2t2+miBM; i +iB+- M/ 7Q
i?72 KQ/2H “2i° BM i +iB+-i?2 #2M2}ib Q7 Bib 2t2+miBQM rBHH #2
M/ [m MiBiv Q7 i?2 [ i p BH #H2 7Q i?2 "2i  BM U2X;X- ?2Qr 2T
2MpB QMK2Mi Bi BbVc UBBV i?2 /m” iBQM Q7 i?2 "2i° BM T Q+2bb
+QbiHV #mi K v Qz2" #2ii2° ++m  +vVc UBBBV i?2 ?2vT2 @T ~ K2i2
M/fQ™ Bib "+?Bi2+im 2 U#Qi? i?2 ?2vT2  @T ~ K2i2'b M/fQ i?2 KQ
#2 mT/ i2/ bT 'iQ7i?2 "2i° BMT Q+2bb Q" i?2vK v 2K BMi?2b K

6BM HHv- BMi2 ' Kb Q7 QTTQ imMBiv- Bi BbM2+2bb “viQ mM/2 bi
T2'7Q°K M+2 BKT +ib bvbi2K miBHBivX *QMbB/2° bvbi2K 7Q  r?B+
BMi2 ' Kb Q7 i?2 +Qbib BM+m "2/ U2X;X- KQM2i v T2M HiB2b /m2 i
Q#D2+iBp2bV M/ i?2 "2p2Mm2 Q#i BM2/X 6Q bm+? bvbi2K-B7 "2
z2+i2/ #v JG T2 7Q K M+2 U2X;X- i?2 ?B;?2 i?2 ++m +v Q7 i?2
?B;?2  i?2 bvbi2Ko6b "2p2Mm2 M/ i?2 HQr2 Bib +QbibV-/2i2 " KBMBI
Bb M2+2bb 'v M/ r? i Bib BKT +i QM bvbi2K miBHBiv Bb QMHvV "2[m|
i?72 +Qbib M/ #2M2}ib Q7 i?2 / Ti iBQMX >Qr2p2 - r?2M bvbi2K m
[2T2M/2Mi QM i?2JG +QKTQM2Midb T ' 2/B+iBp2 T2 ' 7Q K M+2-/2i2°
#2 [ Ti2l "2[mB 2b KQ 2 +QKTH2t bvbi2K@H2p2H M HvbBb- bBM
rBHH MQi M2+2bb "BHv BM+ 2 b2 "2p2Mm2 Q" /2+°2 b2 +QbibX 6Q°
[2T2M/b QM ?2Qr HQM; i?2 bvbi2K i F2b iQ "2bTQM/ iQ mb2" "2[m2bi
BKT Qp2 M JG +QKTQM2Midb H i2M+v /m BM; BM72 2M+2 UBX2X-
mb2/ QMHBM2 iQ "2bTQM/ iQ mb2° "2[m2biV- i?2M i?2 i +iB+06b
bvbi2K miBHBivX u2i- B7 b T '1iQ7i?2 "2i°" BM T Q+2bb i?72 JG +QK
2vT2 @T ° K2i2°'b "2 KQ/B}2/-i?2M i?2 H i2M+v/m BM; BM72 2M+
BKT QpBM; bvbi2K miBHBivX

A/2 HHv- b2H7@ / TiBp2JG@# b2/ bvbi2K b?QmH/ #2 #H2iQ /2
M / Ti iBQMi +iB+ Q b2[m2M+2 Q7 i +iB+b bm+? i? i bvbi2K miBH
bm+? bvbi2K-BirQmH/ #2 B/2 HiQ ? p2 ++2bbiQ 7 K2rQ F iQ ;i
T°Q+2bbX h?Bb 7° K2rQ ' F rQmH/ b2 'p2 b KQ/2H 7Q" i?2 BKTH2K
JG@# b2/ bvbi2Kb- M/7TTQMKHHQG2M #H2 T '2+Bb2 M/ 'B;Q ' Qmb K i?
7Q KmH iBQMb M/ M Hvb2b Q7 i?2 bvMi?2b;2M2" Bormi+iBiPM bi~ i2
Bi+ M#2 TTHB2/iQ /Bz2 2Mi bvbi2K +QMi2tib U2X;X-7" m/ /2i2+i
M/ ivT2b Q7 JG +QKTQM2Mib U2X;X- #H+b BBEMbI2? 22h 22D i DV B i
Bb bmBi #H2 7Q° QMHBM2 [/ Zii2BQRAHBBVH2BHDL,c #H2 iQ + i2° 7Q°
/IBiBQM Q7 / Ti iBQM i +iB+b iQ Bib "2 bQMBM; T°Q+2bb bbm+7?i

RXR h?2bBb ai i12K2Mi

AMi?Bb /Bbb2 i iBQM-A/2KQMbi  i2i? ibvbi2K miBHBivQ7JG@# b
i2°Qm:? / Ti iBQM Q7 i?2B" JG +QKTQM2Mib- #v 2M #HBM; b2H7(
bvbi2Kb- b 2tT 2bb2/ BM i?2 7QHHQrBM: i?2bBb bi i2K2Mi,

]



g2 + M2M;BM22 b2H7@ / TiBp2JG@# b2/ bvbi2Kbbm+?[i? ii?2v

bvbi2K miBHBiv BM i?2 T 2b2M+2 Q7 2MpB QMK2Mi +? M;2b i? i
KBbT 2/B+i- #v U V "2 bQMBM; #Qmi i?2 i +iB+b p BH #H2 iQ [/ T
U#V /2p2HQTBM; 7Q K H- ;2M2'B+- i +i #H2- M/ 2ti2MbB#H2 7°
/| TiBp2 JG@# b2/ bvbi2Kbi? i+ MTH M 7Q° HQOM;@i2 K| / Ti iBQ!

b bi "iBM; TQBMi- i?Bb i?72bBb #2;BMb #v 2HB+BiBM;- 7 QK bi
JG (KN- Ry9- R89- RNR)- bQK2 Q7 i?2 K BM / Ti iBQM i +iB+b p Bt
TQM2MibX h?2 "2T2°iQB'2 Q7JG / Ti iBQM i +iB+b T p2bi?2r v 7C
i?2bBb- r?B+? 7Q+mb2b QM i?2 /2p2HQTK2Mi Q7?22 /KRrQ F iQ
JG@# b2/ bvbi2KbX h?2 F2v B/2 Q7 i?2 T QTQb2/ 7 K2rQ F Bb iQ
Q7 UBV 2biBK iBM; i?2 2tT2+i2/JG T 2/B+iBp2 T2 7Q K M+2 BKT Q]
M/ UBBV 2biBK iBM; i?2 BKT +i Q7 JG BKT Qp2/ T 2/B+iBQMb QM (
}’bi T"TQ#H2K Bb //°2bb2/ #v "2HvBM; QM T 2/B+iQ b i? i H2 "M iQ
#2M2Yib Q7 2 +? / Ti iBQM i +iB+X h?2 b2+QM/ T ' Q#H2K Bb i +FF
+?2+FBM; K2i?Q/bi? i- ;Bp2M 7Q 'K HKQ/2H Q7 i?2 bvbi2K M/ byv
B/2MiB7v M 2tT2+i2/ QTIiBK H / Ti iBQM bi” i2;vX .2bTBi2 i?2 7 +
+ MBMi'BMbB+ HHvV "2 bQM #Qmi HQM;@i2 K T 2/B+iBQMb-i?2 +?
i2 KHB2bBM BM+Q TQ iBM;i?2T 2/B+iQ biQ 2biBK i2i?2 #2M2}i
i?727Q K HKQ/2H Q7 i?2bvbi2KX aBM+2 2tBbiBM; KQ/2H +?2+F2"b
KQ 2 +QKTH2t T 2/B+iQ b U2X;X-/22T "> M/QK 7Q 2bibV r?BH2 KQ/:
#2M2}ib T 2/B+iQ ' bM22/iQ #2 bBKTH22MQmM;?2bm+?i? ii?2v+ M#
KQ/2H Q7 i?2 bvbi2KBMbm+? r vi? ii?2vbiBHHT QpB/2 ++m’ i2:

h?2 7Q K HBiv- ;2M2" HBiv- i +i #BHBiv- M/ 2ti2MbB#BHBiv Q7
BM i?Bb i?2bBb "2 2p Hm i2/ }"bi #v BMbi MiB iBM; i?2 7° K2rQ F
/2i2+iBQM bvbi2K U #BM v +H bbB}+ iIBQM T Q#H2KV- M/ i?2M #v
#BHBiv 7Q° K +?BM2 i’ MbH iBQM bvbi2K U b2[m2M+2@iQ@b2[m
i?72 [/ Ti iBQM bi® i2;B2b /2i2 ' KBM2/ #v i?2 7 K2rQ' F "2 2p Hm i2/
i?2 / Ti iBQM bi® i2:B2b /2i2 'KBM2/ #v i?2 TQHHQrBM; +QKKQMHYV
/| Ti iBQM bi® i2;v- T2 'BQ/B+ bvbi2K / Ti iBQM- "2 +iBp2 / Ti iBQ!
miBHBiv +QMbi® BMi pBQH iBQMbV- M/ M/QK / Ti iBQMX

_2; /IBMM2° HIRIBb i?2bBb b?Qrb ?2Qr i?2 7" K2rQ F+ M #2 H2p2"
iBi2 M //BiBQM Hmb2+ b2-#2bB/27 m//2i2+iBQM-M K2HvJG@
bvbi2KbX q?BH2 i?2 7" m/ /2i2+iBQM bvbi2K "2HB2b QM +H bbB}2"
QmiTmi Bb 2bi B+i2/iQ T 2/2}M2/b2iQ7/Bb+ 2i2+H bb2bV-i?2K
M22/iQbQHpP2 b2[m2M+2@iIQ@b2[mM2M+2i bF-r?B+? BbBM?2 2Mi
+ b2b 2T 2b2MiirQ /BbiBM+i M/ T QKBM2MiivT2b Q7 JG +QKTQM?Z
7 K2rQ ' F+ M#2 bT2+B HBx2/iQ #2ii2 }ii?2 mMB[m2 +? ~ +i2 Bbil
r?BH2 i?2 7 m/ /2i2+iBQM bvbi2K ? biQ +QKTHvV rBi? 2tTHB+Bi b2
K +?BM2i MbH iBQM bvbi2K Bb BMbi2 / +QM+2 M2/ rBi? K tBKBxB

6Q K HBbv+?B2p2/#v H2p2 ;BM; T Q# #BHBbiB+ KQ/2H +?2+FBN
U2tT2+i2/V QTIiBK H / Ti iBQM bi® i2;B2bX "v "2HVBM; QM 7Q K H
rQ'F T°QpB/2b b2T " iBQM Q7 +QM+2 Mb- r?B+? +QMi'B#mi2b iQ
M/ 2ti2MbB#BHBivX 6m i?2 -i?2 "B;Q°'Qmb K i?2K iB+ H7Q KmH il
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KQ/2Hb HHQr 7Q° bi'B+i2° M HvbBb Q7 i?2 T'Q#H2K i ? M/-i?2
bbmKTiBQMb i? i "2 ++QmMi2/ 7Q X h?Bb M HvbBb Bb bi*B+i2" |
2tTH BM #H2 ;Bp2Mi? ii?2 KQ/2HBM; Bb ;Qp2 M2/ #v T 2+Bb2 "mt
BMr? ii?72 KQ/2H Bb bT2+B7vBM; M/ +2Ii BM BMi?2b2Mb2 i? il
b+B2M+2X h?Bb ;m ~ Mi22bi? iBMi2 T 2i iBQMb "2; "/IBM; i?2 KQ/2
bm#D2+iBp2-i?mb K FBM; Bi pB2r2"@BM/2T2M/2Mi M/ 2Mbm BM; i
r? 1172 KQ/2H Bb BKTH2K2MiBM; X

h?2 7 K2rQ FHdb#BBIBR2Ww Hm i2/ #v K2 bm BM; i?2 H i2M+v Q7 i?2/
BM; T'Q+2bbX AM QMHBM2 / Ti iBQM b+2M “BQb- i?2 2 ivTIB+ HH
/Im"BM; r?B+? i?2 /2+BbBQM K FBM; T'Q+2bb Bb HHQr2/iQ "'mMX h
QM i?2 /QK BM, 7Q" 2t KTH2- "2 H@iBK2 b 72iv@+ BiB+ Hbvbi2Kb
"2[mB'2 Km+? 7 bi2° /2+BbBQM K FBM; i? MKQpB2 "2+QKK2M/2" b\
i? 1i?22T°QTQb2/ 7 K2rQ ' FBb i +i #H2 7Q  /QK BMb bm+? b "2+C
i2°T°'Bb2 bvbi2Kb- M/ AMi2"M2i Q7 h?BM;b UAQhV bvbi2Kb- #mi M(
b 72iv@ed+ BiB+ H bvbi2KbX

6BM HHv- iQ 2ti2M/ b2H7@ / TiBp2 JG@# b2/ bvbi2K M/ + i2"
i?7°22 K BM KQ/B}+ iBQMb "2 "2[mB 2/, UBV i?2 bT2+B}+ iBQM Q7
i?72 bvbi2Kob 7Q ' K H KQ/2H- UBBV i?2 BM+HmMbBQM Q7 M +im iQ"
Qmii?2 i +iB+0b 2t2+miBQM- M/ UBBBV i?2 #BHBiviQ T 2/B+i i?:
h?mb- i?2 7° K2MQ2MbB #WBXBRM- ?Qr 2 bBHv i?2 7° K2rQ'F HHQrb 7
/ Ti iBQM i +iB+b iQ #2 ++QmMi2/ 7Q  r?2M /2+B/BM; i?2 QTiBK H
2p Hm i2/ #v, m;K2MiBM; i?2 b2i Q7 i +iB+b p BH #H2 7Q" / Ti iBQ
/| TiBp2 +°2/Bi+ '/ 7> m/ /2i2+iBQM bvbi2K- M/ i2biBM; i?2 K +?BN
rBi? 1 +iB+ MQi TTHB2/iQi?27 m//2i2+iBQM bvbi2KX

RXk *QMi'B#miBQMb

h?Bb i?2bBb K F2b i?2 7TQHHQrBM; +QMi ' B#miBQMb,
RX2T2iQB2Q7JG / Ti iBOQM h 4#iB®hm2 Q7 2tBbiBM:i +iB+b 7Q
BM; JG +QKTQM2Mib iQ:2i?2  rBi? ;mB/2HBM2b QM r?2M i?2v
U*? Ti2 9Vc
h?2 "2H2p M+2 Q7 i?Bb +QMi ' B#miBQM Bb "2~2+i2/ BM i?2 7QH]
J B * bBKB Q- S QHQ QK MQ- . pB/: H M- : #B2H X JC
E M;- M/J "FEH2BMX 6a2H7@ / Ti iBQM7Q J +?BM2 G2 "N
AMM QT2 M *QM72°2M+2 QM aQ7ir "2 “+XBW2kRX 2 U*QKT M
J B * bBKB Q- S QHQ QK MQ- . pB/: H M- : #B2H X J(
EM;- M/ J F EH2BMX 6a2H7@ / TiBp2 K +?BM2 H2 "MBM
+?2 HH2M:2b M/ QTTQmMOBIBR bAMARI 2M+2 QM aQ7ir “2 +7
TTX Rjj@R88X *? K, aT'BM:2" AMi2 M iBQM H Sm#HBb?BM;
kX6 K2rQ'F iQ 1M;BM22" a2H7@ / TiBp2 JG@2M #He2 Bwbi2Kb,
i +i #H2- M/ 2ti2MbB#H2 7° K2rQ ' F7Q" / TiBM: JG +QKTQM?21I
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i2Kb U*? Ti2 8V-2p Hm i2/ QM irQ mb2 + b2b, 7° m/ /2i2+iBQM
M/ K +?BM2i° MbH iBQM bvbi2K Ua2+iBQM eXjVc
h?2 "2H2p M+2 Q7 i?Bb +QMi B#miBQM Bb "2~2+i2/ BM i?2 7TQH]I
J B *bBKB Q-. pB/: H M-C pB2 *€K ~ -GmQb _Q/ B;m2|
K MQX 6 T Q# #BHBbiB+ KQ/2H +?2+FBM; TT Q +?2iQb2H7
BM; bvbi2 KOMO2AM iBQM H*QM72 2M+2 QM aQ7ir "2 1M;BM2
J2i?Q/BTX jRAd@jjkX *? K, aT ' BM;2" AMi2"M iBQM H Sm#HB
J B *bBKB Q-S QHQ _QK MQ-. pB/: "H M- M/ GmQb _Q/
7° K2rQ'F 7Q° / TiBM; K +?BM2 H2 ~MBWKk+AQIKITLQAM ® ib Xi
i2°M iBQM H *QM72°2M+2 QM miQMQKB+ *QKTmiBM; M/ a2
U *aPaWMTX RIR@R9yX A111- kykkX
J B *bBKB Q- .BQ;Q aQ '2b-. pB/: H M-GmQb Q/ B;mz
K MQX ¢6a2H7@ / TiBM; J +?BM2 G2 "MBM;@# b2/ avbi2Kb
JQ/2H *?2+FBM; 6° KIr MO +iBQMb QM miQMQKQmb M/
IBp2 avbuUiglx9V X
M/ #v i?2 7TQHHQrBM; K Mmb+ " BTi mM/2 T 2T ~ iBQM 7Q  bm#k
J B * bBKB ' Q-S QHQ _QK MQ-CQbldaQmx - KBMJE? M-
6GlsA*Pambi BM #H2 J +?BM2 h® MbH iBQM pB a2H7@ / T
"iB7 +ib,
h?2bQm +2 +Q/2 7Q i?2b2H7@ / TiBp2 7  m//2i2+iBQM bvbi2k
"2THB+ iBQM M/ '2@mb2 #v i?2 +QKKmMBiv- ii?2 7TQHHQrBM;
?21iTbh,ff;Bi?m#X+QKf+Km@ #H2f *aPakk@JG@ / Ti iBQM@6° K
JXGQM;@h2 K SH MMBM; Q7 gq?2MiQT/Qi+?2iQ2M #H2i?2 7 K2rC
iQ TH M7Q i?2 HQM; i2°K Ua2+iBQM 8X8XRV-2p Hm i2/ QM i~
mb2 + b2X
h?2rQ'F bbQ+B i2/ rBi? i?Bb +QMi'B#miBQM Bb +m” " 2MiHv mM
J B *bBKB Q- o0 H2ZMiBK _QK¥»Q- . pB/: "H M- GmQb _Q/°
QK MQXBDBTH2 GQM;@aB;?i2/ a2H7@ / Ti iBQM TT Q +7?
J +?BM2@G2 MBM;@1M #H2A/MaA2bMKBQM H *QM72 2M+2 Q
6QmMM/ iBQMb Q7 aQ7ir 2 1MkgM22 BM; U6alV

RXj PmiHBM?2

h?2 "2K BM/2 Q7 i?Bb /Q+mK2Mi Bb Q7 ;TMBXR/QbBRHHR@p2 pB2r
Q7 2H2p Mi "2H i2/ rQ'F M/ # +F;"QmM/X Ai BMi"Q/m+2b b2H7 @
H2 MBM;@# b2/ bvbi2Kb- M/ ?QrJG? b#22M 2+2MiHvH2p2" ;2/B
bvbi2KbX //BiBQM HHv-Bi BMi'Q/m+2bi?2 +QM+2TiQ7 /i b?B7i

Q7 b?B7ii? iiviB+ HHv z2+iJG +QKTQM2Mib- TQbbBZHWH2 /BM;
i2° jQp2 pB2rb i?2 T QTQb2/ 7" K2rQ F "2bQ iBM; rQ M2ZBHHmMDbIi" iB
BMi"Q/m+2bi?2 "2T2iQB'2Q7JG / Ti iBQMi +iB+b- HQM; rBi? ;m

e



2 +? i +iB+-i?2B" +Qbif#2M2}ib- M/ TQi2MIB2H B Qib2Mib+iPMb X

7 K2rQ ' F T'QTQb2/ BM i?Bb i?2bBb- /2KQMbi  iBM; ?2Qr i?2 7° K2
iQ T2'7Q°KHQM:@i2'K TH MMBM; Q7 r?2MiQ / TiJG@2M #H2/ bv
7 K2rQ F Bb 2p Hm T22B#& b2/ QM i?2 +H BKb /2i BH2/ BM a2+iBQ
pB irQ /BbiBM+i mb2@+ b2b, 7° m/ /2i2+iBQM bvbi2Kb Ua2+iBQM ¢
bvbi2Kb Ua2+iBQM eX3VIX26BM QigB/-2b /Bb+mbbBQM QM ?Qr iQ B
M/ 7 +BHBi i2i?2rB/2@bT 2/ /QTIiBQM Q7 i?2T QTQb2/ 7 K2rQ"
i?72 HBKBi iBQMb Q7 i?2 i?2bBb Ua2+iBQM dXkV- Qp2'pB2rb T QK
Ua2+iBQM dXjV- M/ +QM+HmM/2b i?Bb /Q+mK2Mi Ua2+iBQM dX9VX






*?2 Ti2 Kk
"+F;, QOmM/ M/ 2H 12/ gQ F

h?Bb +? Ti2 BMi'Q/m+2bi?2 "2 bQ7i?2HBi2  im 2KQbi 2H2p Mi
a2+iBQM kXR BMi'Q/m+2b i?2 +QM+2Ti Q7 b2H7@ / TiBp2 bvbi2K U
QM T Q# #BHBDbiIB+ KQ/2H +?2+FBM:- b2i Q7 i2+?MB[m2b ivIB+ HF
bvbi2Kb HBi2  im 2 (ke-k3-N3)iQ :2M2  i2 QTiBK H / Ti iBQM bi i
BMi'Q/m+2b i?2 MQiBQM Q7 K +?BM2@H2 "MBM; 2M #H2/ bvbi2Kb-
'Q Hb- M/ +m " 2Mi 2b2 “+? +?2 HH2M:2b M/ /B 2+iBQMbX h?Bb b2
Bbbm2bi? i K v z2+ii?2 T 2/B+iBQMb Q7 JG KQ/2Hb- i?mb ?BM/2" F
6BM HHv- a2+iBQM kXj /2b+ B#2b i?2 bi i2@Q7@i?2@ i 2; /IBM: b
?2B:?HB:?iBM; 2zQ ib HQM; i?2 7TQHHQrBM: F2v /BK2MbBQMb, KQ
i2+iBQM Q7 JG 7 BHmM 2b- TH MMBM:; Q7 / Ti iBQM bi’ i2;B2b iQ +
+m > 2Mi "2b2 “+? 2zQ ib iQr /b mM/2 bi M/BM; i?2 "2T2 iQB 2 Q7 i
+QKTQM2Mib- b r2HH b ?QriQ 2biBK i2i?2 +Qbib M/ #2M2}ib Q7 i

kXR a2H7@ / TiBp2 avbi2Kb

a2H7@ / TiBp2 bvbi2Kb Ua abV "2 bvbi2Kb + T #H2 Q7 "2 +iBM; iQ
i?72 2MpB QMK2Mi BM r?B+? i?2v "2 QT2 iBM; M/ Q7 /DmbiBM; i
2MpB QMK2Mi (9k-8k)X / Ti iBQM+ M bbmK2 /Bz2 2Mi 7Q Kb- #m
+iBp2 / Ti iBQM (Ne)X h?Bb +Q "2bTQM/biQb2iiBM;bBM r?B+?i?:
pBQH iBQMb i? ii B;;2 [/ TIiIBQMX Pi?2 ivT2b Q7 / Ti iBQM +Q "2
i iBQM (Rk8- Rke) M/ ?QK2Qbi iB+ / Ti iBQM (dy)X gq?BH2 i?2 7Q°
re2M2p2° i?2 bvbi2K 2tT2+ib bQK2i?BM; # / rBHH ? TT2M- i?2 H ii.
re2M2p2° bvbi2K miBHBiv BKT Qp2K2Mib 7' QK bm+? [/ Ti iBQM '~
bi #BHBiv M/ 7mM+iBQM HBiv BM +? M;BM; 2MpB QMK2MibX
hQb2H7@ / Ti-i?2b2 bvbi2Kbmbm HHv "2HvQM 7 K2rQ FFMQr
HQQT (Ny)i? iBb/BpB/2/ BMiQ }p2 +QKTQM2Mib, JQMBIiQ - M HvX
FMQrH2/;2 # b2 E- bb?QrMBM 6B;m 2 kXRX 1 +? Q7 i?2b2 +QKTQ
i bPFJQMBIED "2bTQMbB#H2 7Q° +QHH2+iBM; "2H2p Mi/ i 7°QK i?2
rviQ iPRMBIQ+QHH2+ii?Bb/ i Bbi? Qm;? iIM2HNED QW B2MbB b X
Q7 /2i2 "' KBMBM; r?2i?2 i?2 bvbi2K Bb #2? pBM; b /2bB 2/ Q r?2i?

N



6B;m 2 kXR,J S1@E HQQT Qp2° MJG@2M #H2/ bvbi2K

BKT Qp2 Bib B BBiVXbTQMbB#H2 7Q" /2i2 ' KBMBM: r? i Bb i?2 #2b
7Q  i?2 bvbi2KiQ BKT Qp2 Bib miBHBiv- BSH XM Bibb[i GIB i vXBIQM/Q
i? ii?2 bvbi2K + M 2M +i iQ BKT Qp2- M/+iBBSA M2M HHDQMb

#Qmi i?2 +Qbib M/ #2M2}ib Q7 2 +? i +iB+ M/ +?2QQb2b M QTiBK
iQ 2t2+nlic2% mBd i?2M BM +? ;2 Q7 + “VBM: Qmi i?2 b2H2+i2/ i +]i
i?72 KM :2/ bvERIQXH2222+ib r? i Bb FMQrM #Qmii?2 2MpB QMK 2\
#Qmii?2 K M ;2/ bvbi2K- BX2X-r? i Bb KQMBiQ 2/ M/ +im i2/ QM
aab M/iQ:2M2  i2 QTiBK H / Ti iBQMbi® i2:B2b- +QKKQM TT Q
BM i?2 HBi2  im 2 (ke- k3- N3) BbiQ mb2 T Q# #BHBbiB+ KQ/2H +72:

S Q# #BHBbiB+ KQ/2H $?Q#FHBBWHEbiB+ KQ/2H +?2+FBM; Bb b2i Q
"2 bQMBM; #Qmi M/ M HvxBM; bvbi2Kb i? i 2t?B#Bi T " Q# #BHBbIl
AMQ /2 7Q T 'Q# #BHBbiIiB+ KQ/2H +?2+FBM; iQQHbiQ ;2M2" i2 U(
Bi Bb M2+2bb "viQ BMbi MiB i2 7Q°K HKQ/2H Q7 i?2 bvbi2K mM/2
B7v M / Ti iBQM ;Q HBM i?2 7Q°'K Q7 T 'QT2'iv Ur'Bii2M b i2K
reB+? i?22 KQ/2H +?22+F2° + M p2'B7vX h?2 "2bmHi Q7 i?2 p2 "B} + iE
[2T2M/2Mi QM i?2 T QT2 iv-r?B+? + M#2 Q7 /Bz2 2MiivT2bX h?2 7
ivT2b Q7 T QT2 iB2bi? i+ M#2 bT2+B}2/, p2 B7vr?2i?2 bQK2 2p.
i?72°2 "2/2 /[HQ+Fb BM KQ/2HVc +QKTmi2 T'Q# #BHBiB2b U2t +i-
Q7 Q++m "2M+2 Q7 M 2p2Mi U2X;X- T Q# #BHBiv Q7 K2bb ;2 HQbb)
UBX2X- QTiBK HV "2r /b Q7 T i?b Q7 KQ/2HX h?2b2 i2+?MB[m2b
MBM; / Ti iBQMbBMb2H7@ / TiBp2 bvbi2Kb bBM+2 i?22vbmTTQ i T
bm+?HQQF @(RR8- Rke)X h?Bb +QMbBbib Q7 ? pBM; i?2 KQ/2H +?2
KQ/2H Q7 i?2 bvbi2K- bBKmH i2 i?2 TQbbB#H2 7mim 2 bi i2b Q7 i~
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bvbi2K iQ bvMi?2bBx2 M [/ Ti iBQM bi” i2;v Ub2[m2M+2 Q7 [/ Ti iE
i? 1 K tBKBx2b bvbi2K miBHBivBM i?2 HQM; i2 KX

hQ bT2+B7vi?2 T QT2 iB2bi? ii?2 KQ/2H +?2+F2 p2°'B}2b7Q Q
iQ /Bz2 ' 2Mi HQ;B+b-bm+? b T Q# #BHBbiB+ +QKTmi iBQM i 22 H(
2ti2MbBQM Q7 +QKTmi iBQMi'22 HQ;B+ U*hGV (93)X *hG 7Q KmH |
iQ p2°B7v bvbi2K T°QT2iB2b- ivTIB+ HHv 2tT 2bb2/ BM i2 ' Kb Q7 HE
2ti2M/b *hG HHQrBM; i?2 /2}MBiBQM Q7 7Q KmH b i? i ++QmMi 7¢
rBi? bi i2i° MbBiBQMbX "v 2tTHQBIBM; i?2 7 +ii? i Bi Bb TQbbB#H
bT2+B}+ bi i2b Q  bi i2i° MbBiBQMb BM i?2 7Q 'K H KQ/2H- M/ #v
T°QT2'iB2b b 7mM+iBQM Q7 +QMbi> BMib Q7 i?2 bvbi2K U2X:X-
KQ/2H +?2+F2  ;2M2 i2b QTiBK Hbi  i2;B2bi? i 2 2tT2+i2/iQ H2
i? i +QKTHB2b rBi? i?2 +QMbi* BMibX

h?Bb i?2bBb H2p2® :2b i?2 S_AaJ KQ/2H +?22+F2° (NN)- r?B+? Bb
KQ/2H +?2+F2  (k3- N3- Rkd)X g2 /2}M2 i?2 7Q K H KQ/2Hb b K °
UJ.SbV (R9d)- r?B+? KQ/2H bvbi2Kbd /vM KB+b i?2°Qm;? b2i Q7 bi
i MbBiBQMb M/ BM /Bb+72i2 iBK2@bi2ThX JQ 2 7Q 'K HHv- J.S
(S;A;P;; R, V- r?22SBb i?2 b2i Q7AbBb2BP2 b2i Q7 P+ BBQIMB-T Q# #BHBIiv
K i'Bti? i ;Bp2b i?2 T'Q# #BHBiv Q7 i5°Mb® KB QEVIBWM 2 tiZ)+ mii BM ;
+iB@Mi iBKtXR, Bb i?2 “2r °/ bbQ+B i2/ rBi? i?Bb i° MbBiBQMX h\
Bb bii2 BM r?B+? i?2 +iBQMb i? i i?72J.S + M 2t2+mi2 "2 i?2 i -
[ Ti iBQMX h?2b2 i +iB+b HH ? p2 i?2 b K2 T ' Q# #BHBiv Q7 2t2+
bvbi2K iQ /Bz2 2Mi bi i2bX Ai Bb i?2 DQ# Q7 i?2 KQ/2H +?22+F2" i(
M/ ?2M+2 HH / Ti iBQMi +iB+b-r?2M p2°'B7vBM; ;Bp2M T QT2 iv
bvbi2K miBHBivVX h?Bb 2Mi BHb i? i i?72 KQ/2H +?2+F2 rBHH Qmi
bT2+B}2b i?72 b2[m2M+2 Q7 / Ti iBQM i +iB+b i? i p2 ' B7vi?2 T QT:
i?72 2tT2+i2/ QTiBK H / Ti iBQM i +iB+iQ 2t2+mi2 7°QK i?2 b2[m2M-
QmiTmi #v i?22 KQ/2H +?2+F2 X

kXk J +?BM2@G2 MBM;@1M #H2/ avbi2Kb

b/2}M2/ #v G2rBb 2i HX- MJG@2M #H2/bvbi2KBb 06bQ7ir "2 bvbi
KQ 2JG bQ7ir "2+QKTQM2MibiQ T QpB/2 2[mB 2/ + T #BHBiB2bd
;2JGIiQ / TiiQ +? M;2b- K F2 T '2/B+iBQMb- Q  T°'QpB/2 +mbiQKB
i?72M22/7Q° ? '/1@+Q/2/ "'mH2bX .Bz2 ' 2MiHv-i?2 #2? pBQ Q7 i /Bi
Bb 2tTHB+BiHv /2}M2/ pB "mH2b Q" H;Q'Bi?KbX h?mb-JG +QKTQN
i?2 /i p BH #H2 7Q  i?2B " i° BMBM; M/ #v i?2B" 2MpB ' QMK2Mi Q
2MpB QMK2Mi ? b bB;MB}+ Mi BKT +iBM i?2JG +QKTQM2Mi- bi?
[mMm HBiv Bb BM~m2M+2/ #v i?2 /i Bi 2+2Bp2b /m BM; BM72 2M+2 |
T°Q/m+iBQM 2MpB " QMK2MiVX

//IBiBQM HHv- 1?72 K2i?Q/b 2KTHQvV2/ #v i?2 7" K2rQ FiQ 2M #H?2
"Qr B/2 b7 QK HB72HQM; H2 "MBMQWGEBN M HIWXREGWBMV 28 .22T
G2 MBM; +QKKmMBiv (RyN)X GG ? b #22M /2}M2/ #v *?2M M/ GBr
TQBMi-i?2 H2 M2 ? bH2 M2/ bbR{M2ZMxXQP?2M 7 +2/ rBi? i?2

RR



(N+1)i? i bl -i?22 H2 "M2  + M H2p2" :2i?2 FMQrH2/:2BMi?2 FMQrH
22HT HR. M E" K BMi BMb M/ ++mKmH i2b i?2 FMQrH2/:2 H2 M2/
NibFbX AM¢2 b #22M H2 "M2/-E"Bb mT/ i2/ rBi? i?2 FMQrH2/;2 ; i
i?72 H2 "MBM; T°Q+2bbX6 6Q  BMbi M+2M @2 2\O@b@B /1R H2 7PBKI Q7
HQM; H2 "MBM;X A/2 HHv- BM i?Bb b2iiBM;- H2 M2 rQmH/ #2 #H:
r?BH2 Bi Bb QT2 iBM; BM i?2 2MpB " QMK2Mi- bm+? i? i Bi + M BKT"
i bFb Bi? b H2 /vH2 "Mi- #mi HbQ "2+Q:MBx2 M2ri bFb b i?2v 2|

aBKBH "Hv- r?2M H2p2' ;BM; i?2 T'QTQb2/ 7 K2rQ F iQ b2H7@
i?2v #2+QK2 + T #H2 Q7 +QMiBMmQmbHv H2 "MBM; M/ KQ/B7vBM
i?72 2MpB " QMK2Mi BM r?B+? i?2v "2 QT2 iBM;X

h?Bb b2+iBQM BMi"Q/m+2b M/ /Bb+mbb2b 2MpB QMK2Mi H +? M
KBbT 2/B+i- br2HH bivIB+ HbQm +2b 7Q  i?2b2 +? M:2bX

kKXkXR * mb2b Q7 J +?BM2 G2 MBM; *QKTQM2Mi JBbT

JG TT Q +?22b "2HVOM /i b2i +QKTQb2/ Q7 KmHIB@/BK2MbBQM
+ b2 Q7 Ub2KB@VbmT2 pBb2/ KQ/2Hb- H #2HbX aBM+2 i?Bb / i b:
KQ/2H- i?2 2MpB " QMK2Mi 7 QK r?B+? i?2b2 / i TQBMib 2 +QHH?2
i72 i° BMBM; 2MpB QMK2MiX h?2M- QM+2 i?2 JG KQ/2H ? b #22M
#v i?2 bvbi2K iQ K F2 ¥ 2/BwMEZIBIK2X h?Bb Bb ivTIB+ HHv +QMbB/2
2MpB QMK2M2 KQ/2H ? b M2p2° b22M i?2 +m "2Mi / i TQBMibX g
MQiBQMb Q7 i BMBM; M/ i2biBM; 2MpB QMK2Mib i? Qm;?2Qmi i?B|
+ mb2b Q7 /2; / iBQM Q7 JG +QKTQM2MibX

Ai Bb :2M2> HHv bbmK2/i? i i?2 DQBMi F(yQt} @B HB§H2 KMBbi B#miP
KmHIiB@/BK2MbBQMUMBRITIQii/ BMi?2 KQ/2HV /Q2b MQi +? M;2 #2i
M/ i2biBM; 2MpB QMK2MibX u2i- r?2M i?Bb bbmKTiBQM /Q2b MQi
/Bbi'B#R(BQM2 TQDbi2 BQ  /Pky)B@MiIBQR7 i?2 +QM/BiBQM H /Bbi"
P(yjt) QP(tiy) +? M:2b- QM2 K v #2 BM i?2 T 2b2M+2 Q7 T Q#H2K +Q
/ i b2i b?B7i U HbQ FMQrM b/ i b?B7iV (8- ROIN- KyR)X g2 /Bb+m|
i72b2 ivT2b Q7 b?B7i BM KQ 2 /2i BH #2HQrX

_2b2 "+?2zQ ib QM /2i2+iBM: /i b2i b?B7i (e8- Rj8- RON- R8y- R
iQ i?72 T'Q#H2K r2 BK iQ bQHp2- r?B+? 7Q+mb2b QM /2i2 ' KBMBM
+QKTQM2Mi i?2°Qm;? i?2 2biBK iBQM Q7 i?2 +Qbib M/ #2M2}ib Q7
i +iB+bX >Qr2p2 - i?2 i2+?MB[m2b iQ /2i2+i i?2 /Bz2 2Mi ivT2b Q7
rQ Fb (e8- Rj8- R9k- RON- R8y- kyR) 2 p Hm #H2 iQ Qm  "2b2 +7
/2+BbBQM T Q+2bb + B2/ Qmi #v Qm  / Ti iBQM 7> K2rQ FX aT?

Rg?2M i?2/ i rBi? r?B+?i?2JG KQ/2HBbi> BM2/BbMQi p BH #H2 HH iQM+2-
Bb BMbi2 /K /2 p BH #H2 +QMiBMmMQmbHvV /m BM; "mM@iBK2- QMHBM2 H2 “MB M
i?Bb M2r/ i BMiQ i?2 JG KQ/2HX

kg2 +QMbB/2° T 2/B+iBQMiQ #2 i?2 QmiTmi Q7 MJG KQ/2HX 6Q 2t KTH2- 7¢
T 2/B+iBQMb 2 i?2 T°Q# #BHBiB2b Q7 i?2 BMTmi b KTH2 #2HQM;BM; iQ 2 +? T«

ih?Bb b?QmH/ MQi #2 +QM7mb2/ rBi? i?2 i2biBM; 2MpB " QMK2Mi BM bQ7ir “2 21
K2Mi i? i "2THB+ i2b i?2 T°'Q/m+iBQM bvbi2K M/ i? i Bb mb2/ iQ i2bi i?2 bvbi2K
T Q/m+iBQMX

Rk



QmiTmib Q7 i?2b2 K2i?Q/b-r?B+? KQMBIiQ™ M/ /2i2+i +? M;2b BM
BMTmibiQQm /2+BbBQM T Q+2bbX h?2b2 KB;?i +QMbiBimi2 p Hm
iQ / Ti MJG +QKTQM2Mi bBM+2 B7 i?2b2 iQQHb /2i2+ii? ii?2 JG
+? M;2/ ++Q /BM;iQr? ii?2vT2 +2Bp2iQ#2O06MQ K HO6 #2? pBQ - i
+? M;2BMi?2 mM/2 HvBM; 2MpB QMK2Mi i? i+ HHb 7Q" / Ti iBQ

h?2 7TQHHQIrBM; b2+iBQMb /2b+ " B#2 i?2 KQbi +QKKQM ivT2b Q7
ivTiB+ HbQm +2b Q7 / B7iX h?2b2 +Q "2bTQM/iQi?2iviB+ H+ mb:
i ;2iBM; rBi? i?2 T QTQb2/ 7 K2rQ'F7Q JG / Ti iBQMX

hvT2b Q7 . i a?B7ib

h?2 HBi2" im 2 QM JG ? b BMp2biB; i2/ b2p2° HivI2b Q7 /i b2i b?
+? * +i2°BbiB+bX h?2b2 /Bz2 2Mi +? * +i2 ' BbiB+b BM~m2M+2 i?2 B
2 bQM Dbvbi2K- M/ HbQ ?Qr2 bvBiBbiQ/2 HrBi?f/2i2+ii?2b?B7i
bm+? b MQK Hv /2i2+iBQM- MQp2Hiv /2i2+iBQM- QT2M b2i “2+Q;
/2i2+iBQM- M/ QmiHB2 /2i2+iBQM (RN8) 2 bT2+B}+ BMbi M+2b ¢
b?B7iX q2 ;m2i? ii?2/Bz2 ' 2Miivi2b Q7 b?B7i /2b+ B#2/ #2HQr

“2T 2b2Mi iBp2 Q7 KQbi Q7 i?2 Bbbm2b // 2bb2/ #v i?2 2tBbiBM; JC

*Q@p B i2 byP2IMi?2 /Bbi B#miBQM Q7 i?2 BMTmibiQ KQ/2H +?
#2+QK2b bm#bi MiB HHv /Bz2 '2Mi 7°QK i?2 /Bbi'B#miBQM QM r?B+
}JM/ Qm b2Hp2b BM i?2 T°2b2M+2 Q7 T Q#H2K +QKKQMHV FMQrM
i?72 /Bbi BPMt)B{PMM ;2b #mi i?2 +QM/BiBQMMyjH) /BK BMimiPQM K2X

JQ 27Q KH)HY-8 P(t)est MP(Yj thran = P(Yithest (RKN)X h?BbivT2 Q7 b?B7
mbm HHv M Hvx2/iQ2p Hm i2?2Qr KQ/2H ;2M2 HBx2b M/ ?Qr Q#
bT +2 Bb Hi2 2/ ii2biiBK2-BX2X r?BH2 i?2 bvbi2K Bb 2t2+miBM;>

S'BQ T Q# #BHBiv b?B7i UBZZRMPHBV-iIiN2M r2 "2BMi?2T 2b2M+:
T Q# #BHBiv b?B7i- HbQ FMQrM b H RPA@HQ®P?B72-H ?22/HBhbfiQB mmB @ M
+? M;2/-BX2X-BM +H bbB}+ iBQMi bFi?2 +H bbT QTQ iBQMb /B
JQ 2 7Q KPHWM-6 P(Y)est MP(tjY)ran = P(tjy)est (RKN)X h?Bb + M #2 b22
bi?2 BMp2 b2 Q7 +Q@p B i2 b?B7i BM i?2 b2Mb2 i? ii?2 /IBbi B#]
reBH2 i?72 +QM/BiBQM bt /Bp® B2k I BMIMMQW+? M;2/X .2 HBM; rBi? i?
Q7 b?B7iBb T 'iB+mH Hv +? HH2M;BMP (&M h MEM/@BHMXB#miB Q|

*QM+2Ti b?BBIM HHv- +QM+2Ti b?B7i +Q "2bTQM/b iQ +? M;2 BM
ir22M BMTmi M/ QmiTmi /Bbi B#miBQMb- Hi?Qm;? #Qi? /Bbi B#r
JQ 2 7Q K HHv- r?2M i?Bb ivT2 Q7 b?BR(yjQdat 6 BQyjitRest M2 p2
P(t)vain = P(t)est QP(tjy)wan 6 P(tjy)est MP(Y)van = P(Yest (RKN)X

Hi?Qm;? i?2b2 2 i?2 KQbi +QKKQM ivT2b Q7 b?B7i- Bi Bb HbQ T
Q7 b?B7i Q++m - 7Q BMbi M+2 r?2M #Qi? i?2 +QM/BiBQM H /Bbi'B
/IBbi'B#miBQM +? M:2bX 6Q K HHv- i 2B t)@m &l /P& 2 bMOM/ iQ
P(t)train 6 P(t)test QP(tjy)train 6 P(tjy)test MP(Y)train 6 P(y)test (RkN)X h?2b2ivT2b
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Q7b?B7i "2iviB+ HHv H2bb BMp2biB; i2/ BMi?2 HBi2 im 2 bBM+2
rQ"H/ TTHB+ iBQMb M/ HbQ #2+ mb2 i?2v "2 2ti 2K2Hv /B{+mHi i

aQm +2b Q7 . i a?B7i

.m BM; "2;mH "~ bvbi2K QT2 iBQM-b?B7iBMi?2/ i + MQ++m /m2
BM+Q "2+i/ i Q b KTH2 b2H2+iBQM #B bX L2ti-r2 T°QpB/2 /2i BH

Lim  H/'B7i/m2iQ iBMMK222+i Q7 i?2 M im >  HT bbBM; Q7 iBK2 Bb i
i bizb M/ #2? pBQ b +? M;2 (RN-RRR)X 6Q 2t KTH2-/m2iQ i?2 T I
#2+QK2 BMi2 2bi2/ BM #QQFbfb?QrbfKmbB+ i?2vr2°'2 MQi BMi2 2b
KQ/2H-r?B+? Bb M2p2° [/ Ti2/ M/ /Q2b MQi ++QmMi7Q i?2b2 +? N
T Q/mM+BM; rQ b2T 2/B+iBQMbX AMbm+? b+2M "BQ-r2rBHH #2 B

AM+Q "2+i /hi?28b T Q#H2K “Bb2br?2Mi?2 2 "2 b KTH2b BM i?2 KC
i? i "2BM+Q "2+iHv H #2H2/ (R3N) Q  r?2M i2bi /i Bb i KT2 2/ rl
KQ/2H iQ KBbT 2/B+i 7Q  BMTmib rBi? bT2+B}+ +? * +i2 ' BhiB+DbX

BMbi M+2 r?2M mMbmT2 pBb2/ i2+?MB[m2b "2 mb2/iQ H #2H 2t K
i?72i° BMBM:; b2i Q7 b2+QM/bmT2 pBb2/ KQ/2H (R3N)X AM+Q " 2+i
BMiQ KQ/2H6ébi> BMBM: b2i/m2iQ ii +F2°bi? iBMi2MiBQM HHvV T«
Hi2'BM:; bQK2 Q7 i?2BMTmi 72 im2bVbQ biQ+ mb2i?2JG +QKTC
QmiTmib 7Q  +2°i BM BMTmib (d9- 3R)X 6BM HHv- MQBb2 M/ mM+:
/Im2iQ2 Qb7 QK mTbi'2 K+QKTQM2Mib-K v HbQ +? M:2 i?2 BM"
TQbbB#Hv + mbBM; H #2H b?B7i M/ KBbT 2/B+iBQMbX

a KTH2 b2H2+iBQN?8BB BX+m b r?2M b2H2+iBM; /i TQBMib 7Q"
(P2M T2 7Q KBM; / PX+¢H?22MBRIH2+iBM; / i TQBMib-i?2 2K v #2 2M
7 +iQ°bi? i+ mMmb2 bQK2 BMTmib Q"  H #2Hb iQ #2 b KTH2/ KQ 2 Q7
b2H2+iBM; T iB+BT Mib 7Q" bm p2v- bi2Th Kmbi #2 i F2M iQ 2Mb
BMi2 2bi Bb ++m > i2Hv 2T 2b2Mi2/X aBKBH "Hv- r?2M T2 7Q KB M
7Q° /B;Bi 2+Q;MBiBQMi bF-H2bb +H2 /B;BibK v#2i?2 QrM r vX :
i?72 KQ/2H 7' QK H2 "MBM: i? i bQK2 /B;Bib "2 BMi'BMbB+ HHv ? /2
.M BM; i?2b2- “:m #Hv + BiB+ H- T? b2b Q7 KQ/2H +QMbi m+iBQN
+ mb2i?2 i BMBM: /Bbi'B#miBQMiQ 7QHHQr /Bz2 2Mi /Bbi B#mit
H2 /BM:iQ/ i b?B7i M/iQ TQi2MiB H/'QTb BM JG T 2/B+iBp2 [m H
H2 /biQ +Q@p B i2 b?B7i (RIN)X

kXj] a2H7@ / TiBp2 avbi2Kb M/ J +?BM2@ G2

h?Bb b2+iBQM T 2b2Mib 2tBbiBM; rQ"F QM i?2 2 b Q7 K +?BM2 H?2
q2 bi i #v BMi'Q/m+BM: rQ Fbi? i+ HH 7Q  i?2 M22/iQ #°B/:2i?2 ;

SAMJG-/i +H2 MBM; +Q "2bTQM/biQi?2 T°Q+2bb Q7 B/2MiB7vBM; M/ +Q "2
KvM2; iBp2Hv BKT +i T 2/B+iBp2 KQ/2HX
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"2 b Q7 "2b2 "+? Ua2+iBQM kXjXRV-7Q 2t KTH2 #v 2p Hm iBM; 2
+m> +v Q7 M JG KQ/2H z2+i Qp2  HH bvbi2K miBHBiv (R3R)X h?2
2zQibi +FHBM;i?2 T'Q#H2Kb Q7 KQMBiQ BM; JG KQ/2Hb-/2i2+iB]
Ua2+iBQM kXjXkV- 7TQHHQr2/ #v /Bb+mbbBQM Q7 rQ Fb i? i i2bi /
iB+b- bm+? b 2i° BM- M/ 2vT2 @T ° K2i2  imMBM; Ua2+iBQM kXj>
bi i2@Q7@i?2@ i TT Q +?22b KQbi +HQb2HV "2H i2/iQ Qm  rQ FX
/Bb+mbbBQM Q7 "2+2Mi 2zQ ib BM i?2 "2 Q7 bmbi BM #BHBiv Ua2

kXjXR ""B/;BM; 1?2 : T "2ir22M a2H7@ / TiBp2 avbi2Kb

6Q i?2T bi/2+ /2- "2b2 +?22'bQMJG M/ a a? p2#22M ";mBM; 7Q
1?72 ; T#2ir22Mi?2b2irQ 2b2 +? "2 bX 6Q BMbi M+2-q ;bi z(R3R]
#mMiBQMb BM i?2JG }2H/ b?QmH/ #2 2p Hm i2//Bz2 2MiHv-bQ i? i 2
#2 K2 bm 2/X aT2+B}+ HHv-i?2v ";m2 7Q  i?2 M22/iQ 2p Hm i2 M2
BMi?2B" "2 Hi “;2i /QK BM Q7 TTHB+ iBQM- ++QmMiBM; 7Q" /QK
M/ HbQ i? ii?22p Hm iBQMb b?QmH/ K2 bm 2 i?2 TT Q +?8bf H;C
Q7 K2i'B+b bm+? b HBp2bb p2/- KQM2v bT2Mifb p2/X AM 7 +i-i?221
Bb ;2 i2t KTH2 Q7 ?Qr bvbi2K miBHBiv Bb z2+i2/ #v JG T2 7Q K
iBQM2 b BM "2 HDb2iiBM; ;Q #Qmi 2p Hm iBM; i?2B" JG KQ/2HDbX
/2}YMBIiBQM Q7 bvbi2K miBHBiv M/ rBi? Qm™ ;Q HQ7 / TiBM; JG iQ

aBKBH "BM bTB ' BiiQqg ;bi z-"m 2b ";m2b7Q° M2rb2H7@ / Ti
b2H7@ / Ti iBQM M/ "iB}+B H BMi2HHB;2M+2 U AV #2M2}i 7 QK
h?Bb Bb HB;M2/ rBi? i?2 pBbBQM 7Q° +QMiBMm H miQJG (8e)-r
i2+im"2b i?7 i+ MK M ;2 JG bvbi2Kb M/ / Ti i?2K BM i?2 7 +2 Q7
MmMM+2°i BMiv-/ i b2i b?B7i- QmiHB2 bVX 6BM HHv- QM@i?2@DQ# F
i? iBb+? ° +i2'Bx2/#vi? 22K BMi bFb-M K2Hv ? pBM; M ;2Mi U2
/IBb+Qp2 BM; M2ri bFb-; i?72'BM; M2r/ i - M/BM+Q TQ iBM;i? il
# b2 M/ +iBQMb rBi?Qmi BMi2  mTiBM; i?2 TTHB+ iBQMX

.Bz2 ' 2MiHv 7' QK JG "2b2 "+?- r?B+? /Q2b MQi b22K iQ #2 i FBN
"2b2 "+?-i?2 H ii2°? b #22M bi2 /IBHvi FBM; /p Mi ;2 Q7 JG i2+?M
b2H7@ / Ti iBQM + T #BHBiB2b Q7 bvbi2Kb (dk- 39- R93- R8e- R3¢
? b #22M mb2/ BM i?2 / Ti iBQM K M ;2" iQ BKT Qp2 i?2 M Hvx2 |
Q71?72 J S1@E HQQT M/ iQ, mT/ i2 / Ti iBQM TQHB+B2b- T 2/B+i
"mMM@iBK2 KQ/2Hb- "2/m+2 / Ti iBQM bT +2b-T 2/B+i MQK HB2b-
h?2 }2H/ Q7 APTb + M #2 b22M b M TTHB+ iBQM Q7 b2H7@ / Ti i
bvbi2Kb BM mMM@iBK2- miQK iBM; AhQT2 iBQMb M/ bvbi2Kb (89)
i?72 "2H2p M+2 Q7 Qm rQ FQMb2H7@ / TiBp2JG- M/i?2 M22/iQ #
aa 2b2 +? "2 bX

kXjXk JQMBIiQ BM; J +?BM2 G2 MBM; JQ/2HDb

~2: "/BM:KQMBiQ'BM: Q7 JG KQ/2Hb-#2HQrr2 Qp2 pB2r "2H i2/rQ
bBQMb, “2b2 “+? 2zQ ib i “:2iBM: i?2 T'Q#H2K Q7 /2i2+iBM; / i [ I
JG KBbT 2/B+iBQMbc M/ rQ Fi? i //°2bb2b i?2 T'Q#H2K Q7 T2 7Q
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MMH #2H2/ b KTH2b UBX2X- +QKTmiBM; i?2 T '2/B+iBp2 T2 ' 7Q K |
++2bb iQ ; QmM/@i mi? H #2HbV X

JOMBIQ BM; 7Q° [ B#2AMXHvV- bB;MB}+ Mi MmK#2 Q7 "2b2 +? 2zQ
+? HH2M;2 Q7 KQMBIiQ BM; JG KQ/2Hb- iQ /2i2+i /i [/'B7ib M/ JC
BMbi M+2- w?2Qm 2i HX (RNN) T°'QTQb2 7 K2rQ F iQ KQMBiIiQ J
/2i2+iBQM 7Q /i bi 2 Kb #v H2p2  ;BM; BM7Q K iBQM i?2Q v TT
/IBbi ' B#miBQMb Q7 F2vIG KQ/2H 72 im 2b Qp2 r22FbX aBKBH "Hv-
MBM7Q K iBQM i?2Q ' v@# b2/ K2i?Q/iQ /2i2+i b?B7iBM /i bi 2 |
++m° i2Hv /2i2+ir?2M M BMTmi bB;M H? b +? M;2/X AM 7 +i-/[2i:
b?B7i Bb M +iBp2 "2 Q7 '2b2 "+? BMi?2JG/QK BM (R8y- RN8)X
HX (R8y) 2p Hm i2i?2 2{+B2M+v Q7 /Bz2 2Mi /BK2MbBQM HBiv 2/
/IBz2 2Mi i2+?MB[m2b 7Q" bi iBbiB+ H?vTQi?2bBb i2biBM; iQ 2p HI
[2i2+i1/Bz2 2MiivT2b Q7 /i b?B7iX h?2b2 bi iBbiB+ H M/ BM7Q K i
7Q° K M BMBIB HDb2i Q7 BM7Q K iBp2 72 im 2bi? i+ M #2 H2p2 ;-
7Q [/ Ti iBQM M/ iQ +? ~ +i2 Bx2i?2 #2M2}ib Q7 / Ti iBQMX
_2+2Mi rQ Fi? i HbQ # BM;b iQ;2i?2  JG M/ b2H7@ / Ti iBQM ~
iQ ' BM; /22T M2m™ H M2irQ Fb ULLbV (RNk)c T°'QTQb2/ /QK BM K
i2b i?72 +QKTQM2Mib "2[mB 2/ 7Q°  KQMBIQ BM; bmT2 pBb2/ JG K
b2Mi2/ 7% K2rQ ' Fi? i2M #H2b i?2 +°2 iBQM Q7 #2? pBQ Q" +H2b
i2Kb UG%abiw+? i? ii?2b2 Q" +H2b + Mi?22M #2 mb2/ i "'mMiBK2iQ T
#27? pBQ  + i2;Q°v U2X;X- +Q "2+i T'2/B+iBQM- KBbT 2/B+iBQMYV
7 K2rQ ' FiQ KQMBIQ H2 "MBM; 2M #H2/ +QKTQM2Mib UG1*bV Q7 (
Gla#2? pBQ Q +H2b (Ryk)X h?Bb KQMBIiQ BM; T'Q+2bb HHQrb C
M G1* Bb 2tT2+i2/iQ +QKTHvV rBi? i?2 7TmM+iBQM H "2[mB 2K2Mib
bi F2?QH/2'biQ mM/2 bi M/ ?2Qr i?2 bvbi2K Bb 2tT2+i2/iQ T2 7Q K
K2Mi H+QM/BiBQMbX 2+2MirQ F? b HbQ 2tTHQ 2/ M/ T QTQb2
KQ/2Hb M/ +? ~ +i2 Bx2i?2ivT2 Q7 /i 7Q r?B+? i?2v 2 2tT2+i2/
h?2b2 rQ Fb + M i?mb #2 H2p2  ;2/iQ /2i2+ir?2M JG KQ/2Hb "2
"2 2tT2+i2/iQ KBbT 2/B+iBMi?2 M2 " 7mim 2-bm+?i? i [/ Ti iBQN
rQ F;Q2b#2vQM//2i2+iBM; KBbT 2/B+iBQMb ;Bp2Mi? ir2 BKiQ "2
I +iB+iQ 2t2+mi2- M/ r?2M-bm+?i? i bvbi2K miBHBiv Bb QTiBKB X2

JOMBiIQ ' BM; 7Q " "2 HiBK2 T 2/B+iBp2MQi7D " RWH2 Ki bT2+i Q7 K
BiQ'BM; JG KQ/2Hb Bb #2BM: #H2 iQ +QKTmi2 i?2 JG KQ/2Hdb 2
K M+2X h?Bb K v MQi #2 b bi> B;?2i7Q'r /- T “iB+mH "Hv BM +QM
i'mi? H #2Hb K vi F2 MQM@M2;HB;B#H2 iBK2 iQ #2+QK2 p BH #H
QMHvV ? p2 ++2bbiQ b2i Q7 mMH #2H2/ b KTH2b- KQ/2H T 2/B+iB
H #2H2/ b KTH2b- i?mb "2M/2 °BM: Bi +? HH2M:BM: iQ 2biBK i2 KC
"2 H@iBK2X hQ //°2bb i?Bb +? HH2M:2-i?2 JG HBi2 im 2?2 bT QT
iQ 2biBK i2i?2[m HBivQ7 KQ/2HbS T 2/B+iBQMb (j9-ed-33)X 1tBbi

8G2 "MBM; 2M #H2/ bvbi2KbUGlabV 2HVQMH2 "MBM; 2M #H2/ +QKTQM2Mib U
2X;X- M Q#D2+i /2i2+iQ i  BM2/ #v + K2  BK :2bX Glab + Mi?mb #2 b22M b Q

Re



+H bbB}2/ ++Q /BM;iQi?2ivI2 Q7 JG KQ/2Hb i? ii?2vi ;2i U2X:X
pb :2M2 B+ JG T 2/B+iQ bV M/ iQ i?2B" #BHBiviQ 2biBK i2 ;: 2:
UmMH #2H2/V i2bi b2i (de) pb B/2MiB7v KBb+H bbB}2/i2bi BMTmib

h?2b2 TT Q +?2b ivIB+ HHvV H2p2® :2i?2 T Q# #BHBIiv®/Bbi B#m
iQ : BM BMbB;?ib BMiQ i?2 H2p2H Q7 mM+2 i BMiv bbQ+B i2/ rBi-
+2°i BMiv i?mb +QMbiBimi2b K2 MBM:7mH T Qtv iQ 2biBK i2 KQ/2
BMbi M+2-i?22 TT Q +? #V CB M: 2i HX (33)i “:2ib /22T M2m  H M2
2°°Q° QM mMMH #2H2/i2bi b2ib #v K2 bm BM; i?2 /Bb ;"22K2Mi " i2 (
M2irQ F i BM2/ rBi? /Bz2 2Mi mM Q7 aiQ+? biB+ :" /B2Mi .2b+2WV
T°Q +?BbiQ /2p2HQT b2H7@i> BM2/ 2Mb2K#H2b Q7 /22T M2irQ Fb
#2 KBb+H bbB}2/ #vi?2 +H bbB}2 # b2/ QM UFMQrMV 2 "Q b BM i?2
rQ Fb- HBF2 p2° :2i?°2b?QH/2/ +QM}/2M+2 U h*V (ed)-i F2 KQ/2F
+ M 2biBK i2i?2+Q "2+iM2bb Q7 BM/BpB/m HKQ/2H T 2/B+iBQMb
T 2/B+i2/H #2HD iQ +QKTmi2 ;:°2: i22biBK i2b Q7 KQ/2H8b T 2/
2°°Q " i2V br2HH b Q7 ;:;°QmM/i'mi? +H bb T Q# #BHBiB2bX

"V H2p2  :BM: bm+? i2+?MB[m2b i?2 7 K2rQ ' FT ' QTQb2/ BM i?Bb
rB/2 " M;2 Q7 /QK BMb rBi?Qmi "2[mB BM; bbmKTiBQMb QM ;" Qm]
BM+"2 bBM: Bib TTHB+ #BHBiv M/ ;2M2> HBx #BHBivX AM 7 +i- a:
Q7 h* (ed)- + HH2/ *"@ h*- r?B+? Bb BMi2;  i2/ BM i?2 7" K2rQ F |
rBi? h*- BM a2+iBQM eXkXkX u2i-i?27 K2rQ Féb ++m > +v Bb mHi
++m° +v Q7 #Qi? UBV i?2 T 2/B+iQ b 7Q  2biBK iBM; i?2 #2M2}ib Q1
i +iB+ M/ UBBV i?2 TT Q +?2b 2KTHQV2/iQ 2biBK i2i?2 +m " 2Mi [

kXjXj) J +?BM2 G2 MBM; / Ti iBQM h +iB+b

h?2 JG HBi2 im'2Qz2'b TH2i?Q° Q7 rQ FT 2b2MiBM; TT Q +?2k
JG / Ti iBQM i +iB+bX aT2+B}+ HHv- i?2°2 2 p2 #22M rQ Fb bim/v
T > K2i2  imMBM: QM JG KQ/2Hb M/ i'vBM: iQ 2biBK i2r?2i?2  bT24
bvbi2K b?2QmH/ #2 imM2/ ;Bp2M i?2 2tT2+i2/ #2M2}ib Q7 /QBM: bQ |
>Qr2p2 - i?2b2 rQ Fb /Q MQi HQQF BMiQ i?2 T'Q#H2K Q7 +QMiBM
BMbi2 / +QM+2 M2/ QMHV rBi? /2i2 " KBMBM; r?2i?2° bBM:;H2- BM
T K2i2° imMBM; Bb rQ i?v ;Bp2M i?2 2tT2+i2/ BKT ' Qp2K2Mi BM
TT'Q +?22b "2HvV QM +H bbB}2'bi? i QmiTmi #BM v /2+BbBQM, T
2vT2 @T ° K2i2  imMBM;X >Qr2p2°-iQ /2i2°KBM2 r?2i?2  imMBM; E
iQ 2p Hm i2 Bib BKT +ib QM Qp2° HH bvbi2K K2i'B+b- bm+? b /m" i
aQK2 Q7 i?2b2 rQ Fb /Bb+mbb i?2b2 i’ /12@Qzb #mi /Q MQi /2+B/2
KQ/2Hb # b2/ QM :2M2  H MQiBQM Q7 bvbi2K miBHBivX

2b2 "+?QMJG? b HbQT QTQb2/ HICEQP2HHQRER)BM/ 2b2 +
QM a ab ? b HbQ BMp2biB; i2/ i?2 BKT +i Q7 “2i° BMBM; M/ BM+

€h?2 KQ/2H T 2/B+ib T 'Q# #BHBiv Q7 2 +? +H bb #2BM; i?2 +Q " "2+i +H bb 7Q"

4 Bz22Mi~ pQ'bQ7JG KQ/2H “2i° BM+ M #2 +QMbB/2°2/-> M;BM; 7°QK bBKT}
b+ i+?2 rBi? M2r/ i Ui?BbBbr? ir2iviB+ HHv +QMbB/2° b KQ/2H "2i° BMi? Qm
KQ'2 +QKTH2t TT'Q +?22b i? i ++QmMi 7Q° KQ/2H “+?Bi2+im 2 M/ ?2vTI2 @T °
p "B MibvB2H//Bz2 '2Mi #2M2}ib iQ i?2 bvbi2K M/ ? p2/Bz2 '2Mi +QbibX
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KQ/2Hb QM i° BMBM; ++m > +v M/ i° BMBM: iBK2 (je)X h?Bb ivT2
T2 7Q°K2/ 7Q" i?2 bT2+B}+ + b2 Q7 7" m/ /2i2+iBQM bvbi2Kb (RK-
i* Mb72° H2 "MBM; (38- Rjd- R39) M/ K +?BM2 mMH2 "MBM; (ky- kN
b / Ti iBQMi +iB+b 7Q° JG KQ/2HbX

>Qr2p2 - /Bz2 2MiHV 7°QK i?2 rQ ' F QM ?2vT2 ' @T ~ K2i2 imMBM;
i72°2 "2 MQ TT Q +?2biQ 2biBK i2 i?2 #2M2}ib Q7 i +iB+b bm+? b
H2 "MBM;-i  Mb72  H2 "MBM;- mMMH2 "MBM:- Q  "2TH +BM; i?2 JG +
TQM2Mi U2X;X- "'mMH2@# b2/ KQ/2H- ;2QK2i'B+@# b2/ KQ/2H 7Q" (
2M #H2 b2H7@ / Ti iBQM Q7 JG KQ/2Hb Bi Bb + m+B HiQ /2p2HQT
Q7 i?2 /Bz2 2Mi i +iB+bX AM i?Bb rQ F-r2i F2 }'bi bi2T BM i?Bb
i72 #2M2}ib Q7 "2i° BMBM: JG KQ/2HbX

kKXjX9 a2H7@ / TiBp2 J +?BM2 G2 "MBM:

AM i?2 /QK BM Q7 b2H7@ / TiBp2 bvbi2Kb- TBQM22 BM; rQ F #v *?
“2i° BMBM:; M/ BM+'2K2Mi HHv i BMBM: JG KQ/2Hb pB M 2KTB B
mM/2  /BbiBM+i/QK BMb- F2v T2 ' 7Q 'K M+2 BM/B+ iQ b- M/ JG H;(
"2H2p Mi}M/BM:r bi? i MQ K2i?Q/ U 2i° BM pb BM+ 2K2Mi H i  BM\
i?72 Qi?2 X h?Bb ?B;?HB;?ib i?2 M22/ 7Q  i?2rQ F /2p2HQT2/ BM i?
M22/7Q° TT Q +?2b + T #H2 Q7 2biBK iBM; i?2 #2M2}ib Q7 /Bz2 2]
*22M HbQ T 2b2Mi2/ 7 K2rQ F- GB.Pa-7Q T2 '7Q KBM; HB72
# b2 B/2 Q7 i?Bb rQ'F Bb i? ii?2 / Ti iBOQM K M :2° Bb +QMiBMm
/ Ti iBQM TH Mb i? i 2 i2bi2/ QM irBM Q7 i?2 2 H bvbi2KX h?B
#2 M 2t +i "2THB+ Q7 i?2 "2 H bvbi2K QT2 iBM; BM i?2 T°'Q/m+iB
bm#D2+iiQ i?2 b K2 U 2 HV QT2  iBQM H 2MpB QMK2MiX q?2M2p?
+?2 M;2-i?2 irBM Bb MQiB}2/ M/ 2@+QM};m 2b Bib2H7X "v +QKT
#Qi? i?2 2 H M/ irBM bvbi2Kb- Bi Bb TQbbB#H2 iQ i2HH r?B+? +Q\
7Q°i?2 +m "2Mi QT2 iBQM H 2MpB QMK2MiX h?2 irBM rBHH F22T
T 2@/2}M2/ MmK#2> Q7 Hi2 M iBp2 +QM}:m" iBQMb ? b #22M i2bi
Bb "2 +22/-i?2 "2 Hbvbi2K rBHH #2 "2@+QM}:m 2/ rBi? i?2 #2Dbi +C
TT'Q +? b22Kb iQ #2 TTHB+ #H2 iQ JG@# b2/ bvbi2Kb /2bTBi2 QN
MQM@JG@# b2/ bvbi2KbX u2i- ? pBM; "2THB+ Q7 i?2 /2THQv2/
i2biBM:; /Bz2 2Mi / Ti iBQM QTiBQMb #27Q 2 +im HHv / TiBM; i?
+Qbib M/ Qp2°?2 /b-#Qi? +QKTmi iBQM H M/ KQM2i v-i? iK vbBl
++2Ti #H2 BM "2 HBDbiB+ b2iiBM:bX a?QmH/i?2 +Qbi #2 #2 ~ #H2 B
T QpB/2 #2M2}ib bBM+2 i?2 Qmi+QK2b Q7 i?2 / Ti iBQM rBHH #2 7m
i?mb H2 /BM; iQ QTiBK H / Ti iBQM /2+BbBQMbX
bBKBH ~"2b2 "+? 2zQ i #v :?2B#B 2i HX (dR) T'QTQDb2/ HB72}
7Q  a ab r?Qb2 K M ;BM; +QKTQM2Mi "2HB2b QM JGX h?2 Qp2  HH
H2 "MBM; HQQT +i b K2i @K M ;2° Q7 i?2 KM :BM; +QKTQM2M
KQMBiQ'b M/ mT/ i2bi?2 JG +QKTQM2Mi Q7 i?2 b2H7@ / Ti iBQM
+QT2 rBi? +QM+2Ti b?B7iX h?2 ' Qm;?2Qmi i?2 HB72HQM:; H2 "MBM;
i?72 b2H7@ / Ti iBQM K M ;2" "2 mT/ i2/ r?2M2p2° M2r i bF Bb /Bt
7Q+mb2b QM ?QriQ H2 "M M2r i bFb 2{+B2MiHv- #v H2p2  :BM; FMC

R3



i bFbX .Bz2 2MiHv- r2 7Q+mb QM i?2rT20®HZKI iQ MHR2G K@ M;H
i BM2/7Q° ;Bp2Mi bF-i? iK v#2 M2; iBp2Hv BKT +iBM; bvbi2K m
h?2Q 2iB+ HHv- i?2 7" K2rQ ' F T°'QTQb2/ BM i?Bb i?2bBb +QmH/ #:
HB72HQM;@H2 "MBM; "+?Bi2+im 2 Q7 :?2B#B 2i HX (dR)-i?mb Q|
KM ;2 0bJG+QKTQM2Mib r?2M Qm 7 K2rQ F /22K2/ Bi #2M2}+B
JQ 2 "2+2MiHv- "2b2 "+?2°b ? p2 T'QTQb2/ TT Q +?22b i? i /2 F
+QKTQM2Mib Q7 JG@2M #H2/ bvbi2Kb pB KQ/2H brBi+?BM; (Nd-
H ;2H M;m ;2 KQ/2Hb + M #2 BM+Q ' TQ  i2/ BMiQ i?2 / Ti iBQM
[ Ti iBQM (83)X >Qr2p2 - KQbi 2H2p MiiQi?2rQ F/2p2HQT2/BM
Q7 EmHF "MB 2i HX (Nd) M/ J '/ 2i HX (RRe)i? i T QTQb2 M/ BI
/ JGa- MJG HQ /# H M+2 i? i /vM KB+ HHv brBi+?2b i?2 JG KQ/:
b rviQ KtBKBx2 bvbi2K miBHBivX aT2+B}+ HHv- i?2v bbmK2 i?
JG KQ/2Hb i? i ? p2 #22M M Hvx2/ Q|BM2-bm+?i? ii?2v+ M#2; Q
bBKBH " T2 ' 7Q K M+2X h?2M-r?2M2p2 i?72 KQMBIiQ 2/ F2v T2 7Q"
#2HQr i?2/2bB "2/ p Hm2b-i?2 M Hvx2 M/ TH Mbi ;2b b2 "+? BM i~
KQ/2Hb i? i+ M # BM; i?72 F2v T2 7Q K M+2 BM/B+ iQ'b # +F iQ i?:
rQ ' Fb 2T 2b2Mi bi2T iQr /b 2M;BM22 ' BM; b2H7@ / TiBp2 JG 2M
imi2 2pB/2M+2 Q7 i?2 bm++2bb Q7 JG / Ti iBQMX h?2rQ F Q7 i?Bb
rQ " Fb #v 2M;BM22 BM; b2H7@ / TiBp2JG@2M #H2/ bvbi2Kb 7Q" Qi~
U7 m//2i2+iBQM M/ K +?BM2i° MbH iBQMV-rBi? /Bz2 2Mi / Ti iB
M/ KQ/2H }M2@imM2VX JQ 2 BKTQ i MiHv- i?Bb i?2bBb T ' QTQb2
70 K2rQ ' Fi? i2M #H2b i?2 + 2 iBQM Q7 b2H7@ / TiBp2JG@2M #H:

kXjX8 ambi BM #H2 J +?BM2 G2 MBM;

gBi? i?72BM+°2 b2/ TTHB+ iBQM M/ mb ;2 Q7 JG@2M #H2/ bvbi2KEk
Ip2Mi Q7 ;2M2" iBp2 A-r2? p2b22M ;" QrBM; +QM+2 M "2; "/IBM; i
TT Q +?2bX h?mb- "2b2 "+?2 QM bmbi BM #H2 A ? b; BM2/i  +iBQN
"QH2i? iIJGTH vbBM ;HQ# Hr "KBM; M/ + HHBM; 7Q KQ 2 ++QmN\
BM "2TQ iBM; i?72 2MpB QMK2Mi H +Qbib Q7 KQ/2H i° BMBM; (d- R,
R3y)X hQr /b i?Bb 2M/- "2b2 "+? 2 b 7Q+mb2/ QM, mM/2 bi M/BM
7QQiT ' BMi #v BM+°2 bBM; Bib 2{+B2M+v (R3y)- bim/vBM; i?2 2M2
rBi? i BMBM;f}M2@imMBM; JG KQ/2Hb (Rj- Re8- R3y)-+ 2 iBM; iC
2p Hm iBM;i?22M2 ;v+QMbmKTIiBQM M/ + "#QM 2KBbbBQMb Q7 i’
"2b2 "+?BM; ;’22M A / Ti iBQM i +iB+b (3e)-+'2 iBM; bvbi2Kb i? i
Qzb BM JG KQ/2H 2M2 ;v +QMbmKTIiBQM r?2M b2H2+iBM; r?B+? JG
/| TiBM; JGPTb TBT2HBM2b (R8) rBi? i?2;Q HQ7BM+'2 bBM; i?2B

h?2 rQ F /2p2HQT2/ BM i?Bb i?2bBb +QKTH2K2Mib i?2b2 2zQ ib |
i iIBQM 7" K2rQ'F BKbiQ T 2p2MimMM2+2bb v / Ti iBQMb Q7 JG k
KQ/2H "2i" BM Q  }M2@imM2 #v i [/BM; Qz i?2 2tT2+i2/ #2M2}ib Q7
+QbibX 6m i?2 KQ 2-r2 #2HB2p2 i?2 T'QTQb2/ 7 K2rQ F + M #2
rQ Fb bBM+2 Bi + M #2 2ti2M/2/ MQi QMHV iQ H2p2 ;2 bm+? ; 22M
#mi HbQ iQ +QMbB/2 bmbi BM #BHBiv@Q B2Mi2/ bvbi2K miBHBIiv
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kX9 amKK v

h?Bb +? Ti2 T 2b2Mi2/ "2H i2/ rQ'F HQM; irQ K BM "2b2 "+? "2 b-
bvbi2zK Ua aV M/ K +?BM2 H2 MBM; UJGV@# b2/ bvbi2KbX aT2+B
+QM+2Ti Q7 aa M/ T Q# #BHBbiB+ KQ/2H +?2+FBM;- i2+?MB[m
bi i2@Q7@i?2@ i a a bvbi2Kb iQ ;2M2" i2 QTiBK H / Ti iBQM TH
JG@2M #H2/ bvbi2Kb- /Bb+mbbBM; iviB+ H + mb2b Q7 JG KBbT 2
ivT2b Q7 /i @b?B7i- M/ T ' QpB/BM; 2t KTH2b Q7 ivTB+ HbQm +2b

g2 HbQ Qp2 pB2r2/ 2tBbiBM; rQ ' F i? i + HHb 7Q" i?2 M22/ iQ #°
b2H7@ / TiBp2 bvbi2Kb M/ JG bm+? i? i #Qi? "2b2 "+? "2 b #2M2}i
Qi?2 -T QpB/2/# +F; QmM/ QM 2tBbiBM; 2zQ ibiQ KQMBIiQ JG KQ/
h?2b2 irQ 2b2 "+? "2 b "2p Hm #H2 7Q i?2rQ F/QM2 BM i?Bb i’
T QTQb2/ + M #2 2KTHQV2/iQ BKT Qp2i?2 / Ti iBQMHQQT #v 2M
i iIBQMbX h?2M-r2 /IBb+mbb2/ 2tBbiBM; rQ F i? i # B/;2b i?2 ; T #
h?Bb /Bb+mbbBQM ?B;?HB;?i2/ ; T BMi?2 HBi2 im 2, +m "2MiHv
Hvx2b i?2 #2M2}ib M/ +Qbib Q7 JG / Ti iBQMi +iB+biQ /2+B/2r?2
+QKTQM2Mib Bb rQ ' i? BiX h?Bb HBi2" im 2 ; T- HQM; rBi? BM+ 2 |
bmbi BM #BHBiv- BMbTB 2/ i?Bb i?2bBb rQ FX

h?2 7TQHHQrBM; +? Ti2 Qp2 pB2rb i?2 T QTQb2/ 7 K2rQ F 7Q =2
JG@# b2/ bvbi2Kb-?B;?HB;?iBM; ?2Qr Bi 2M #H2b JG / Ti iBQM- H2
Q7 bvbi2K miBHBiv- M/ ?Qr Bi/2+B/2br?2M M/ ?QriQ [/ Tii?2JG +

Ky



*2 Ti2" ]

M Pp2 ' pB2r Q7 a2H7@ / Ti iBQI
JG@# b2/ avbi2Kb

h?Bb i?2bBb H2p2  ;2b 7Q K H K2i?Q/b iQ BMbi MiB i2 i?2 T Q#H2
M22/ 7Q° / Ti iBQM i ;2M2° H “+?Bi2+im> H H2p2HX h?Bb b2+iB¢
i72 7 K2rQ F T°'QTQb2/ BM i?Bb i?2bBbr ¥ZRM/PX &Y iQTA2H®B /2
+QKTQM2Mib Q7 JG@2M #H2/ bvbi2KbX aT2+B}+ HHv-i?22 7 K2rQ"
KQ/2H +?2+FBM: K2i?Q/b iQ :2M2" i2 QTiBK H / Ti iBQM bi* i2:B2]
2biBK i2i?2 2tT2+i2/ #2M2}ib Q7 2t2+miBM; 2 +? i +iB+ p BH #H2 i
M2MiX g2 bi “i #v BMi"Q/m+BM; bBKTH2 mb2 + b2 iQ /2KQMbi  i2 i1
Q7i?27 K2rQ F- M/i?2M /2b+ B#2i?2 KQ/mH2bi? i "2 BMbi MiB
“2[mB 2/ #v i?2 KQ/2H +?22+F2 X

_MMMBM:; 1t KTHQMbLB/2  bvbi2K i? i "2+2Bp2b DQ#b M/ ? b iQ b2|
7Q  i?2K iQ 2t2+mi2X b BiBbQ7i2Mi?2 + b2BM T  +iB+2-r2 bbmK
Q7 DQ# QM :Bp2M TH i7Q K /2T2M/b QM i?2 DQ#6b +? ~ +i2 BhiB-
QM TH i7QKi? M QM MQi?2 (e-jR)X 1 +? iBK2 DQ# +QKTH2i2
}t2/°2r /X bbm+?-BM ;Bp2M T2 BQ/-i?2 bvbi2K rBHH bi'Bp2iQ
b TQbbB#H2 #v b2H2+iBM: i?2 TH i7Q K i? i + M 2t2+mi2 2 +? BM+
KQmMi Q7 iBK2-bQ biQ ++ m2i?2 K tBKmK #2M2}ib TQbbB#H2X
+QmH/ 2+2Bp2 /Bz2 2Mi/ i M HViB+ DQ#b rBi? /IBp2 b2 +? * +i2 E
ULLVi° BMBM:-/i bi'2 KT Q+2bbBM:V (e-jR)X h?2 /Bbi'B#miBQM
i2mb? b M BMi'BMbB+ mM+2'i BMivi? ii?72JG b+?22/mH2  M22/b iC

h?2 bvbi2K i?2M "2HB2b QM M JG +QKTQM2Mi iQ /2+B/2 i?2 #2bi
DQ#iQ 2t2+mi2 BMX 6Q  BMbi M+2-i?22i° BMBM; Q7 M2m  H M2irQ
Q *SIbX q?BH2 #Qi? TH i7Q Kb HHQri?2 bvbi2KiQ +QKTH2i2 Bib i
QM2 TH i7Q KK V#2 KQ 2 2{+B2Mi UHQr2 H i2M+vVi? Mi?2 Qi?2 -
iQ +QKTH2i2 KQ 2 DQ#b BM :Bp2M ?Q BXxQMX g2 2 BMi2 2bi2/ BN
Q7 DQ# ;2M2° i2/ #vi?2 2MpB " QMK2Mi Bb Hi2 2/-7Q 2t KTH2 /m2 |
H2 /BM; i?2 JG KQ/2H iQ Qz2 rQ b2 T 2/B+iBp2 [m HBiv (N9)X
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6B;m 2 jXR, a2H7@ / TiBp2b+?2/mH2 bvbi2KX .Bz2 2MiDQ#ivT2Db
M/ ;" vK2bb ;2bf2Mp2HQT2bX

J +?BM2 G2 "MBM: / Ti hB@YXBT i?2 bvbi2K rBi? / Ti iBQM + T #B
i? iBi+ M /2 HrBi? 2MpB " QMK2Mi +? M;2b M/ ++m > +v ~m+im iB
7Q  BMbi M+2 /m2iQ mMFMQrM DQ#b U2X;X- mMb22M M2m" H M2ir(
2 +? iBK2 M2r DQ# "Bp2b-i?2 / Ti iBQMK M ;2  + M /2+B/2 #2ir:
i72 +m " 2Mi JG KQ/2H UBX2X- MQMQTRIBOMIiBM+iBi+U2X:X- pB i 4
"2i° BMQ BM+ 2 b2 Bib T 2/B+iBp2 [m HBiv M/ K tBKBx2 i?2 HBF2HTI
BM i?2 T°272 "2/ TH i7Q KX 6B;m 2 jXR T'QpB/2b pBbm H 2T 2b:
b+?2/mH2 bvbi2KXBWMPB+ Bb QM2 2t KTH2 Q7 JG / Ti iBQM i +iB+D
+QMbB/2 2/ Ua2+iBQM 9XR T 2b2Mib "2T2'iQB 2 Q7 i +iB+b 7Q"
Q7 BM+Q'TQ  iBM; //BiBQM H i BMBM: /i BM M2r p2 ' bBQM Q7
i72 2t2+miBQM Q7 i?Bb i +iB+ ? b MOQM@M2:HB;B#H2 H i2M+v UBi
BKK2/B i2V- M/ Bi? b KQM2i v +Qbi U2X;X-B7 “2i° BMBb T2°70Q
bbm+?-7Q i?Bbmb2@+ b2-r2+QMDbB/2 bvbi2K miBHBiv bi?2 bmk
DQ#b KBMmb i?2 +Qbi Q7 2t2+mNIRM ;b MQiBO LIV XiB +

6Q K HHv JQ/2HBM: i?2 JG@# b2/ bvbi2K

hQ /2+RIQRrMQ [/ Tii?22 JG KQ/2H- i?2 T°'QTQb2/ 7" K2rQ F H2p2  ;2t
KQ/2H +?2+FBM; K2i?Q/biQ /2+B/2r?B+? [/ Ti iBQMi +iB+ rBHH QT
KQbiX "v 2KTHQVBM; T Q# #BHBbiB+ KQ/2H +?2+FBM; K2i?Q/b- r2
i?72 BMi BMbB+ mM+2'i BMiB2b BM i?2 bvbi2Kéb 2MpB QMK2Mi Q7 (
Q7 i?222tT2+i2/ #2M2}ib Q72 +? |/ Ti iBQMi +iB+-#mi HbQ "2 bQM
H2p2H #Qmii?2 2tT2+i2/ BKT +iQ7JG T 2/B+iBQMb QM Qp2 HH b

>Qr2p2 - i?2 KQ/2H +?2+F2 M22/b 7Q K HKQ/2H Q7 i?2 bvbi2K
}bi M22/iQ + 2 i2 Bib 7Q K HKQ/2HX h?2M-r2 M22/ HQ;B+ T Q

k k



'Q HQ7i?2 bvbi2K- BX2X-Bib bvbi2K miBHBiv /2}MBiBQMX h?2 KQ/
2t2+miBQM T i?bH2 /i?2bvbi2KiQ QTiBKBx2i?2 T QT2 ivUBX2X-t
rBHH mHiBK i2Hv H2 /iQ }M/BM; i?2 / Ti iBQM i +iB+i? i QTiBKBX:

* 2 iBM; i?2 7Q K H KQ/2H “2[mB 2b i?BMFBM; #Qmii?2 T°QT2"
BKT +i bvbi2K miBHBivX 6Q° BMbi M+2-i?2 DQ#b i? i 2 :2M2" i2/
*2b2MiiQi?2 bvbi2K rBHHBM~m2M+2 bvbi2K miBHBivX h?mb-i?Bb
bBM+2 i?2 7° K2rQ'F / Tib JG +QKTQM2Mib- M/ i? i i?2 T 2/B+iBg
KQ/2HBM~m2M+2bi?2TH i7Q Kr?2°2i?2DQ#b 2 2t2+mi2/-i?Bb rE
6BM HHv- i?2 DQ# 2t2+miBQM HbQ M22/biQ #2 KQ/2H2/ #2+ mb2 r2
?2 b JMBb?2/ 2t2+miBM;: iQ +QHH2+i i?2 #2M2}ib Q7 Bib 2t2+miBQM
2Q0rr2 KQ/2H 2 +?2 Q7 i?2b2 +QKTQM2MibX

1IMpB QMK2d2iKQ/2H i?2 2MpB " QMK2Mi b ;2M2" iBM: irQ ivT2b Q7
++Q /BM;iQ T Q& GMBETEIQ#RTC QWR Hi?Qm:? Bi +QmH/ #2i'BpB HHv
iQ :2M2  i2 KQ 2 DQ# ivT2b- ? pBM; QMHV irQ Bb 2MQm:? 7Q" i?2
"2 bQMBM: #Qmir?2i?2°iQ / Tii?2JG +QKTQM2MiX

/ Ti iBQM K M :2h%2 / Ti iBQM K M ;2  UBX2X-i?2 K M ;BM: bvbi:
iBQM kXRV Bb "2bTQMbB#H2 7Q  i'B:;2°BM: / Ti iBQMbX AM i?Bb
i +iB+b "2 p BIQEWQ,QT2 iBQMVEMI?2M i?2 bvbi2K "2+2Bp2b M2r
2M2° i2/ #v i?2 2MpB QMK2Mi- i?2 T'2@+QM/BiBQM 7Q" i?2 i +iB+
i i?7Bb TQBMi- i?2 KQ/2H +?22+F2 - r?2M bF2/iQ bvMi?2bBx2 QTiBKk
/2+B/2b #27222MBM/MQTMM/ i'B:;2 b i?2 +Q "2bTQM/BM: i +iB+ BM i?
TQM2MiX h?2 H i2\M#VEMI®PLBb ++QmMi2/ 7Q  #v i?2 JG +QKTQM
i +iB+ 2t2+miBQMX h?2 i +iB+6b +Qbi Bb bm#i° +i2/ 7°QK i?2 bvbi2
+QKTH2i2b Bib 2t2+miBQMX

LOQM@J +?BM2@G2 "MBM:; +QKIM@2GiXQKTQM2Mi Bb "2bTQMbB#}
H iBM; i?2 2t2+miBQM Q7 i?2 DQ#bX q?2M i?2 2MpB " QMK2Mi :2M?2
i72 / Ti iBOQM K M :2° 2 b b2H2+i2/i?2 / Ti iBQM i +iB+iQ 2t2+mi2
i F2M TH +2-i?222t2+miQ rBHH /2THQVi?2DQ# QM i?2 b2H2+i2/ TH
2t2+miBQM-i?2 MOQM@JG +QKTQM2Mi r?B+?2 2 birQ TH i7Q Kb iBi
M22/biQ FMQri?2 H i2M+v Q7 i?2 DQ#X b i?2°2 Bb BMi'BMbB+ mM
2t2+miBQM H i2M+v- r2 bbmK2 i?2 2tBbi2M+2 Q7 ?BbiQ B+ H /i r
bi'm+i /Bbi ' B#miBQMb Q7 TQbbB#H2 2t2+miBQM H i2M+B2bX h?2b
Ubb?QrM BM h #H2 jXRV M/ 2M+Q/2/ BM S_AalJ bQ i? i KQ/2H +7
i?Bb mM+2"i BMivBb 2tTHB+BiHv KQ/2H2/X q?2M2p2° DQ# +QKTH
BbmT/ i2/ #v [/IBM:i?2 DQ# +QKTH2iBQM “2r / M/ bm#i> +iBM; i?2

J +?BM2 G2 "MBM: +QKRAMM2BIbXnb2 + b2- bBM+2i?2°2 "2irQ TQbb!
TH i7Q Kb M/ irQ BMTmi DQ# ivT2b-r2 2T 2b2Mi i?2 T 2/B+iBp2 |
pB irQ #BM v +QM7mbBQM K i"B+2b, QM2 7Q" 2 +? ivT2 Q7 DQ#X
i72 M2r /i i? ii?2 JG KQ/2H Bb +QMiBMmQmbHvV : i?2 ' BM; U2X;X-

K]



h #H2 jXR, .Bb+ 2iBx2/ /Bbi'B#miBQM Q7 DQ# H i2M+v 7Q" 2 +? DQ
+Q "2bTQM/BM: HBF2HB?QQ/X 1 +? +2HHBM 2 +? K i'Bt? bi?2 T G
S _AaJi  MbBiBQMX h? i Bb- BM h #H2 jXR rBi? T'Q# #BHBiv R3W

DQ# Bbj QM TH i7Q 'K R USRV M/ 3 QM TH i7Q K k USKVX A7- 7
+QKTQM2Mi Bb p2°v ++m"” i2- Bi rBHH b2H2+i TH i7TQ 'K RiQ /2THC
HQr2bi H i2M+vX LQi2 i? ii?2JG KQ/2H ? b /Bz2 2Mi T 2/B+iBp2 [m

UV CQ# H i2M+v /2T2M/b QN #¥2hPH fBQQM H ++QmMib 7Q° KQ 2 i? M ?
BM r?B+? Bi Bb 2t2+mi2/X h?MmbQ B MBRABhv+ i®Pb DQ#6b H i2M+v rBHH HBF
JG ++m> +v ?2 b M BKT +i QR/I' DURDI Q7 1?2 2t2+miBQM TH i7Q KX >2M

miBHBivX +v b?QmH/ ? p2 HBiiH2 BKT +i QM bvbi2k
T a5 " tlonnu ene
H I X TIGHEW jy 8yw H iX QRR dy R8W
j eyW RKWR3WjyWw j R8W kXk8WRyX8WXk8W
jyW ew| NW R8W 8 dyWRyX8y®\W Xy WyX8yW
d RyWkw| jw| 8w d RBWKXk8WyX8WXk8W

1?72 JG KQ/2H ? b M 2ti° b KTH2 7' QK r?B+? Bi+ M H2 "MV-r2 +Qm
DQ# ivT2 i? i 2 2+2Bp2/ M/ mb2 i?Bb +QmMi b T Qtv 7Q i?2 |
2M+Q/2/ BM i?2b2 M2r BMTmibX h?Bb +QmMi Bb BM+'2 b2/ r?2M2p2
re2M2p2 "RP12BMiB+ Bb 2t2+mi2/X h?Bb BM7Q K iBQM i?2M +QMi B
Q7 i?2i° BMTi iBQM i +iB+ QM i?2JG +QKTQM2MiX

aT2+B}+ HHv-r2 +QMbB/2° bBKTH2 KQ/2H i? i BKbiQ + Tim 2
TmbBQM K i Bt mTQM i?2 2ti2 BriMB BMXQIFT?2 BMimBiBQM #2?BM/ i?
Bb i? i i?2 H ;2 i?72 MmK#2 Q7 M2r b KTH2b b22M bBM+2 i?2 H
[ i V- i?22 H ;2" b?QmH/ #2 i?2 2tT2+i2/ "2/m+iBQM BM i?2 KBb+F
+QM7mbBQM K i'Bt b?QmH/ #2 mT/ i2/ b 7TQHHQrbX h?2 /B ;QM F
iQ =(100 +2Z2KHHM2rn/ iimpactnfactor i? i Bb T QTQ iBQM HiQ i?2 KQ/2F
M/ iQ i?2 KQmMi Q7 M2r /i U2X;X- MmMK#2 BXTM2A2nDd KIMMH2bV X h-
~2tB#BHBiv iQ i?72 mT/ i2 KQ/2H iQ ++QmMi 7Q" /Bz2 2Mi ivT2b Q
2vT2 @T ~ K2i2°'bQ7i?22KQ/2H "2 HbQ mMT/ i2/-i?22 #2M2}ib K v #2
BM; +2HHb BM i?2 b K2 "Qr b?Qm H{ZPEHM2#H2HM ZIHIR / + Bl h ? 2
MQM@/B ;QM H +2HHb Ur?B+? +Q "2bTQM/iQ b+2M "'BQb Q7 KBbT"
20?mb "2/ m+2/ T QTQ iBRW2RRWMWM BM; i? i MQ +2HH ;2ib p Hm:
y- M/ i? ii?2iQi H 2/m+iBQM QM MQM@ /K ;lQ#HBE RHHP B /2[m M
2t KTH2 Q7 +QM7mbBQM K i Bt #2BM; mT/ i2/X

PTIiBKBxBM; bvbi2K mBBMWRIVX2 bvbi2K "2+2Bp2b }t2/ 2r "/ r?2M2p
TH2i2b DQ#-Bib;Q HBbiQ K tBKBx2 i?2 MmK#2> Q7 DQ#b +QKTH
rBH2 bBKmHiI M2QmbHv KBMBKBxBM; i?2 +Qbib bT2Mi QM "2i° BM

k9



h #H2 jXk, oBbm HBx iBQM Q7 MmT/ i2iQ +QM7newBd@td=K i Bt U*J
6 M/BKT +i6=0Q r?B+? vB2KIO® 95) 6 01=3X SR M/ Sk bi M/ 7Q"
SH i7TQ'KR M/ SH i7Q K k- "2bT2+iBp2HvX

_2 -~ —
<5 SRSk g SR Sk SNELEL
SR | N8 8 SR| NB8Y||8 @y SR| N3 k
Sk | 8| N8 Sk| 8 @% | NBY| Sk | k| N3
UV AMBIB H *JX U#V *I mT/ i2X U+V 6BM H *JX
UVGi2M+v R U#V G i2M+v 8 U+V G i2M+v Ry

6B;m 2 jXk, [iBHBiv; BMb +?B2p #H2 /m2 iQJG / Ti iBQM r?2M i?2
2t2+miBQM +QMi2ti BM r?B+? JG ++m  +v BKT +ib bvbi2K miBHBIiv:

[2[m i2i /2@Qz #2ir22M BMp2biBM; iBK2 M/ 2bQm +2biQ "2i° BM
#QmMi i?72 2tT2+i2/ BKT +i Q7 i?2+m "2Mi ++m° +v QM bvbi2K miBH
BM i?2 KQ/2H +?2+F2° HQ;B+ T°'QT2ivi? i 2Mbm 2b i? i bvbi2K n
2tT2+i iIBQMV r?2M i?2 bi i2 02M/6 Bb "2 +?2/- BX2X-r?2M i?2 iBK2

"2HQrr2 M Hvx2 i?2 bvbi2K miBHBiv BKT ' Qp2K2Mib Q#i BM2/ rBi?
pB irQ "2b2 "+? [m2biBQMb,

_ZRXY? i 2i?22biBK i2/ miBHBiv ; BMb +?B2p #H2 i? Qm;? JG [ °
_ZkXM/2 r? i +QM/BiBQMb /Q2bi?2 7 K2rQ F/2i2 ' KBM2i? iJG [/ T
Qp2 HH bvbi2K miBHBiv\

1tT2 ' BK2Mi H b2ii@@; bX2 2tT2 ' BK2Mib r2 p "vi?2, UBV “2i° BM +Ql
H i2M+v UR- 8- RyVc M/ UBBBV i?2 T 'Q# #BHBivU7 QKYiQ R rBi?y
K2Mi;2M2  iBM; 2 +? DQ#ivT2X Pm  ;Q HBbiQ KQ/2H ?Qri?2 bvbi2
+?2 M;2b-bQr2 bbmK2i? ii?72JG KQ/2H ? b #2ii2 T 2/B+iBp2 [m HI
i? M7Q i?2 Qi?2°, N8W ++m > +v 7Q ivT2 RDQ#b M/ 8yW ++m  +
"2 bvKK2i'B+ +QM7mbBQM K i'B+2bVX h?mb- r?2M i?2 2MpB QMK
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UVh#H2 jXR - H i2 WU#WR #H2 jXR - H i2UW+V B #H2 jXR - H i2M+v Ry

U/V h #H2 jXR#- H i2M2V R #H2 jXR#- H i20WIB#H2 jXR#- H i2M+v Ry

6B:m 2 jXj, 2 b Q7 i?2 bT +2 BM r?B+? JG / Ti iBQM BKT Qp2b G
"H +F b[m "2b +Q "2bTQM/iQ +QM}:m" iBQMb BM r?B+? Bi Bb rQ i?
+Q 2bTQM/iQ +QM};m iBQMb BM r?B+? ? pBM; i?2 QTiBQMiQ / T
h?2 iQT "Qr +Q "2bTQM/b iQ i?2 2t2+miBQM +QMi2ti Q7 h #H2 jXR
72 2t2+miBQM +QMi2ti Q7 h #H2 jXR#X

i72 bvbi2K Bb z2+i2/X h?2 BKT +i 7 +iQ  Bb b2i iQ yXR 7Q" #Qi? DQ
MM+2 i BMivBM 2 +?2 TH i7Q K "2 b2i ++Q /BM;iQ h #H2 jXRX

_2bmHIBE;m 2 j Xk b?Qrb i?2 miBHBiv ; BMb +?B2p #H2 /'m2 iQ JG
2t2+miBQM +QMi2ti BM r?B+? JG ++m’ +v z2+ib bvbi2K miBHBivX
/IBz2 2Mi H i2M+v 7Q" 2t2+miBM; i?2 "2i° BMi +iB+X h?2 "2bmHib
Hi2M+v p Hm2b +QMbB/2 2/-i?2°2 "2 Hr vb bvbi2K miBHBiv ; BMI
[ Ti iBQMX L2ti- r2 b?Qr ?2Qr i?72 7 K2rQ ' F + M /BbiBM;mBb? r?2
/| Ti iBQMi +iB+-b22BM; rB282 KBMBBM;+ BiB+ H bT2+i Q71?27 K

h?2 THQib BM 6B;m 2 jXj +QMbB/2  /Bz2 2Mi 2t2+miBQM +QMi2ti
b?Qri?2 +QM/BiBQMb mM/2  r?B+? JG / Ti iBQM BKT Qp2b Qp2" H
7Q0+mbQM6B;m 2jXj M/ M Hvx2i?2BKT +iQ7i?2 2i° BM+Qbi M/
b2tT2+i2/-r?2M "2i° BM +QbiBb HQr-i?27" K2rQ ' F/2i2 ' KBM2bi?
rQ i? BiX u2i- bi?2 +Qbi BM+'2 b2b-B7 i?2 2MpB " QMK2Mi Bb KQ .
ivT2 R- "2i° BM BbMQ HQM;2  i?2 QTiBK H +iBQMX h?Bb Bb /m2iQ

ke



?b ;QQ/ T 2/B+iBp2 [m HBiv7Q DQ#b Q7 ivTi2 RX h?mb- "2i° BM +
.Bz2 ' 2MiHv- r?2M i?2 2MpB QMK2Mi ;2M2" i2b KQ 2<D&y#MHVQ7 ivT?2
i?72 iQH2" i2/ +QbiQ7i?2 KQ/2H "2i° BM BM+ 2 b2bX bi +iB+ H i2M
M/ jXj+V-r1r2b22i? i KQ/2H "2i° BM BbrQ i? BiQMHvV 7Q HQr2" [/ T
h?2 /IBz2 2M+2 #2ir22M i?2 };m 2b BM i?2 iQT "Qr U6B;m 2b jX]j
};m 2b BM i?2 #QiiQK "Qr U6B;m 2b jXj/- jXj2-jXj7V Bb i?2 2t2+miB(
i? i Bb- 1?2 Hi2M+B2b Q7 i?2 DQ#b BM 2 +? TH i7Q K M/ i?2B T~
++Q /BM; iQ h #H2 jXRVX 6Q i?2 #QiiQK "Qr Bi Bb KQ'2 HBF2Hv
Hi2M+v "2; "/H2bb Q7 i?2 TH i7Q KUh #H2 jXR#VX AM bm+? bBim
JG KQ/2H ? b HBiiH2 BKT +i QM bvbi2K miBHBivX h?2 +QKT "BbQM
"Qrb /2KQMbi® i2b i?Bb 2z2+i, 7Q 1?2 #QiiQK "Qr THQib- / Ti iBQN
72r b+2M "BQb M/ QMHvV r?2M i +iB+ +Qbi Bb HQrX AM 7 +i-r2 b22
U6B;m 2 jXj7V-i?2 +Qbi Q7 "2i" BM? biQ#2 +HQb2iQ x2 Q7Q" [/ T
Pp2° HH-i?2b2 "2bmHib+QM} Ki? iJG / Ti iBQMBKT Qp2bQp2°
M/ i? 11?22 T°'QTQb2/ 7 K2rQ Fr?PBMNBN Qui®b 72Di i?72 JG KQ/2H-
im /I BM;@Qz i?2 2tT2+i2/ +Qbib M/ #2M2}ib Q7 2 +? / Ti iBQMi +iB

jXR amKK v

h?Bb +? Ti2 T ' QpB/2/ M Qp2 pB2r Q7 Qm" TT Q +? iQ b2H7@ / T
i2Kb- HQM; rBi? T'2HBKBM "'v 2pB/2M+2 b?Qr+ bBM; i?2 #2M2}ib [
i? 1K v #2 2tT2+i2/ #v H2p2 ;BM; BM7Q K2/ / Ti iBQM bi" i2;B2bX
Hi?Qm;? i?72bBKTH2 mMMBM; 2t KTH2 +QMbB/2 2/ BMi?Bb +? T
KQ/2HIQ T 2/B+ii?22z2+ibQ7 2i°  BM-r?B+?B;MQ 2bi?2+7? ~ +i2°
1Q 2t2+mi2 2 +? i +iB+ M/ QMHvVv HQQFb i ?2Qr Km+? M2r /i Bb |
*?2 Ti2 8 rBHH T 2b2Mi KQ 2 +QKTH2t T 2/B+iQ b r?B+? "2 H i2 2y
>Qr2p2'- #27Q° 2 /2HpBM; BMiQ +QKTH2t T 2/B+iQ b-r2 7Q+mb
7Q 2M #HBM; b2H7@ / Ti iBQM Q7QYG @ #/KRih®dmibi-2KX2 7QHHQrBNV
+? Ti2° T°'2b2Mib, UBV MQM@2t? mbiBp2 "2T2iQB 2 Q7 [/ Ti iB(
UBBV /2b+"BTiBQM Q7 2 +? i +iB+ HQM; rBi? 2t KTH2b Q7 r?2M
# ' B27 /IBb+mbbBQM Q7 i?2B" /p Mi ;2b M/ /Bb /p Mi ;2bc M/ UE
"2b2 "+? +? HH2M;2b M/ QTTQ imMBiB2bi? i "Bb2BM2 +?2 Q7 i?2
2M;BM22 ' BM; b2H7@ / TiBp2 JG@2M #H2/ bvbi2KbX

kd
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*? Ti2 9

a2H7@ / Ti iBQM 7Q° J +?2BM?2
G2 "MBM:@# b2/ avbi2Khb

AM "2+2Mi v2 'b- K +?BM2@H2 "MBM;@# b2/ bvbi2Kb UJGabV ? p2
K BMb bm+? b2Mi2 " T°'Bb2 M/ +v#2 @T?vbB+ Hbvbi2KbX JGab "2
K +?BM2@H2 "MBM; +QKTQM2Mib UJG*bV r?Qb2 #2? pBQ  Bb /2 B
JG*b 2 i?2M 2K#2//2/ BMiQ H ;2  bvbi2K +QMi BMBM; i° /BiBQN
iBiB2b bm+? b r2# b2 pB+2b-/ i # b2b- M/ QT2 iQ BMi2 7 +2bX
/2i2+iBQM- r?B+? mb2b +H bbB}2  iQ /2i2+i 7" m/mH2Mi i° Mb +iE
bBb- r?B+? "2HB2b QM JG 7Q" +H bbB7vBM; ivT2b Q7 /Bb2 b2b Q7
reB+? mb2 JG iQ /2i2°KBM2 r?2i?2 i?2vb?QmH/ # F2iQ pQB/ +QH
D2+ib U2X;X- + “b- T2/2bi'B MbV (Ry- RRj)c "Q#Qib- r?2B+? "2Hv Q
KQmMi Q7 "2K BMBM; # ii2°'v TQr2 (39)c i ;2i2/ /p2'iBb2K2Mi bz
"2+QKK2M/2 bvbi2Kb iQ b?Qr mb2 b Bi2Kb i? ii?2v K v}iM/ BMi2 2
?2QK2bf#mBH/BM;b-i? i "2Hv QM JG*b 7Q i bFbbm+? b7 +2 M/ pC
Q Q++mT M+v T 2/B+iBQM 7Q " T°'Q +iBp2 ?2 iBM;f+QQHBM; (ej- 3}
.2bTBi2 i?2B  rB/2bT 2 / mb2- M/ bBKBH "HviQ MQM@JG +QKTC
T2 7Q K b 2tT2+i2/ (9d- Ryj- RNj)-i?mb "2/m+BM; bvbi2K miBHBIiv:
bvbi2Kob QT2 iBM; 2MpB " QMK2Mi + M BMi'Q/m+2 /"B7ib BM i?2 E
ii +Fb K v ii2KTiiQ bm#p2 ii?2 BMi2M/2/ TmM+iBQM HBiv Q7 i?2
g?BH2 i?2 HBi2° im 2 Qz2 b MQ BKK2/B i2 bQHMIBQM iQ ;m ~ Mi
mM/2 +? M;BM; 2MpB QMK2Mib (Ryj)-i?2H ";2#Q/vQ7rQ FbQMb?2
? b H2/vBMp2biB; i2/ MmK#2 Q7 K2i?Q/b iQi +tFH2 M HQ;Qm]
2M #H2/ bvbi2KbX h?2 rQ F /2p2HQT2/ BM i?Bb i?2bBb BKb iQ # B.
/ Ti iBQMiQ /2 HrBi? 2MpB " QMK2Mi +? M;2b M/ 7 mHibBMi?2 +QN
1M #H2/ avbi2Kb M/ K +?BM2@H2 "MBM; +QKTQM2MibX
AM 7 +i-i1?2°2Bb H ;2 MmK#2 Q7 2K2 ;BM; i2+?MB[m2b i? i ?
i?72 JG +QKKmMBiv 7Q° BKT ' QpBM; M/ +Q "2+iBM; bmT2 pBb2/ JG
#2 mb2/ b / Ti iBQM i +iB+b BM a aX h?2b2 " M;2 7 QK Qz@HBM
M/ "2TH +2K2Mi- i QM2 2ti 2K2- iQ BM+ 2K2MBMN @bIBi@2?2b T2
Qi?2° (kN- 3R- Rkk- R9k- R8y- RNy)X

kN



IM7Q imM i2Hv- /222 KBMBQY;iQ i F2 /p Mi ;2 Q7 bm+?i +iB+biQ
/ Ti iBQM Bb MQi i'BpB HX 6B bi-i?2°2Bb Kv'B /Q7 TQbbB#H2 /
TQi2MiB HHv #2 TTHB2/iQ M JG +QKTQM2Mi- #mi MQi HH TT'Q
Q7 JG KQ/2HbX 6Q 2t KTH2- r?2M M2r 7 KBHv Bb KQpBM; BMiQ
i72 JG*b mb2/ #v i?2 bK i 2QK2 bvbi2K b?QmH/ #2 }M2@imM2/ iQ r
i? i7 KBHvV (RN)X h> Mb72  H2 "MBM; (Rje) +QmH/ #2 H2p2  ;2/ BM
T Q+2bb Q7 }M2@imMBM; i?2b2 KQ/2HbX u2i-i?Bbi +iB+ rQmH/ vB.
B7i?27 KBHB2b "2 bBKBH " (Rjy)X

a2+QM/-i?2p Hm2 Q7 BMp2biBM; BM BKT ' QpBM:i?2 ++m > +v Q7
+QMi2ti@/2T2M/2Mi  Q7i2M /2T2M/BM; #Qi? QM /QK BM M/ iBKB
2t KTH2-r?BH2 K2/B+ H/B ;MQbBb bvbi2KK vbmTTQ i KQ/2H "2i
Hi2M+v Q7i?Bbi +iB+K vK F2BiBM72 bB#H27Q b2H7@/ BpBM; +
brB7i2 i +iB+b Ubm+? b 2TH +BM; i?2JG +QKTQM2Mi 2MiB 2HvV
"2[mB 2K2MibX AM [/Bz2 2Mi KQ/2 Q7 QT2 iBQM- ?2Qr2p2 - #Qi?
p BH #H2- 2X;X- B7 i?2 b2H7@/ BpBM; + “ Bb biQTT2/ UT "F2/ KQ
72 bB#H2 iQ "2i° BM M mM/2 @T2 ' 7Q KBM; KQ/2H rBi?Qmi +QKT"

h?B /- + H+mH iBM; i?2 +Qbib M/ #2M2}ib Q7 i?2b2 i +iB+b Bb /
r?QH2@bvbi2K +QMi2ti- r?2°2 BKT QpBM; bT2+B}+ +QKTQM2Mid|
MQi BKT Qp2 Qp2  HH bvbi2K miBHBivX *Qbib BM+Hm/2 iBK2- 2D
TQr2'V- M/ b2 pB+2 /Bb mTiBQMX "2M2}ib /2°'Bp2 7Q° BMbi M+2
7 B’M2bb Q7 i?2 JG +QKTQM2Mi- r?B+? + M BM im M H2 /iQ #2ii2"
+QKTQM2Mib M/ bmTTQ i Qp2 HH #mbBM2bb ;Q Hb U2X;X- #v BKT
u2i- #Qi? +Qbib (jR-RR3) M/ #2M2}ib (je)+ M#27? “/iQ [m MiB7v-i?r
iQ 2 bQM #Qmir?2i?2 2t2+miBM; MJG / Ti iBQM i +iB+ rBHH BK

g2 :m2i? iiQ? "M2bbi?2 TQi2MiB HQ7i?2 'B+?2bT +2Q7JG [
Bi Bb M2+2bb v iQ, BV BMp2biB; i2r? ii +iB+b "2 p BH #H2 iQ /
K2i?Q/b iQ, BV B/2MiB7v r?B+? i +iB+b- KQM: i?2 QM2b p BH #H?2
KQbi 2z2+iBp2 BM :Bp2M +QMi2ti iQ K tBKBx2 bvbi2K miBHBiv- M
KQ/2'M b2H7@ / TiBp2 bvbi2Kb “+?Bi2+im 2bX LQi2 i? ii?2 "2T2
i +iB+b ;"Qrb b M2r JG K2i?Q/b "2 /2p2HQT2/ M/ JG KQ/2Hb + M #:
T Qp2/rBi? Hi2 M iBp2 TT Q +?22b M/i “:2iBM:/Bz2 2Mi[m HBiv
bmbi BM #BHBivVX

h?mb- BM i?Bb +? Ti2 r2 bi i #v BMp2biB; iBM; r? i i +iB+b 2
JG +QKTQM2Mib i? i "2 /2i2°'BQ  iBM; bvbi2K miBHBiv Ua2+iBQM 9
rBi? i?72 B/ Q7 mb2 + b2 7 QK i?27 m//2i2+iBQM bvbi2Kbt /QK B
Q7 1?72 /Bz2 2Mi + mb2b Q7 bvbi2K miBHBiv /2; /| iBQM T 2b2Mi2/
TTHB+ #BHBiv Q7 i?2 i +iB+b BMi " Q/m+2/ BM a2+iBQM 9XRX 6BM
reB+? +? M;2bfmT/ i2biQi?2TQTmH ~J SI@EHQQT Kmbi #2 2M +i
b2H7@ / TiBp2 JG@# b2/ bvbi2KbX

iy



h #H2 9XR, 1t KTH2b Q7 ;2M2  H / Ti iBQM i +iB+b 7Q  JG@# b.
bi*2M:iY®W3EM/ r2 FM2bNWXb Ud

h +iB+ .2b+ BTiBQM S'QT2'iB2b

Y 6 bi M/ BM2tT2MbBp2-r?2M TQbbB#H?2
2TH +2 M mM/2 @T2 7Q KBIM2'M iBp2 +QKTQM2Mib K v MQi
+QKTQM2Mi #v QM2 i? i #2ii2° #2 p BH #H2 BM HH b+2M “BQ

i+?22b i?2 +m "2Mi 2MpB QMKZMi iBp2 2biBK iQ b-r?2M p BH #H?2

Kv#2KQ 2 Q#mbi #mi H2bb T 2+Bb2

*QKTQM2Mi
_2TH +2K2

Y ++m’ +v Q7 2mK M@# b2/ H #2Hb
oMK M@# bzPHY QM ?mK MiQ +H bbBTVBMZQQEA; 28; 7
o s (%k;‘gTsz Q iQ+Q  2+ii?2 HI#ZMBMMQrH2/;2 K v #2 2tT2MbBp2
: KTH2b BM i?22 i° BMBMQ Ig26i BM M/fQ BMi Q/m+2
MM ++2Ti #H2 H i2M+v

S b2 FMOIH2/ 2 - i29°2) Y GRBBHE@?MM; Vi? MTH BM “2i° BM
_2mb QrH2/:2 ;| ! z.&+§BpBZM2bb/2T2M/2MiQMi?2

h Mb72° R \
G2 "MBM; (F8+%-A+)2/5;? i22N:I’?I2tI)-IF2bf-II\—/IBQI\/T'HQ2 é\éng LB{B2b #2ir22M QH/ M/ M2r i bFbi
' QT mi iBQM HHv BMi2MbBp2 T Q+2bb

_2KQp2 b KTH2bi? i "2 Y6 bir?2M " iBQ #2ir22M /i iQ

IMH 2 \MBM_I\Q%\‘HQM;Z‘ "2T°2b2Mi iBp2 7Q°;2i M/ /i @b2i bBx2 Bb bK
7 i?2i° BMBM; b2i *QbifH i2M+v 7Q  B/2MiB7VvBM; 2t KTH2
M/ 7 QK i?2 KQ/2H MMH2 "M+ M#2 H ;2 M/ +QMi2tiE

Y :2M2'B+ M/ "Q#mbi K2i?Q/
*QKTmi iBQM HHv BMi2MbBp2 T 'Q+2bb
_2i° BM rBi? M2r/ i M/ K v#2+m’ +v M/ H i2M+v Q7 i?2 “2i° BM
_2i° BM (RN¥PQQb2 M2rp Hm2b 7Q  i?2 °Q+2bb K vp v bB;MB}+ MiHv
JG KQ/2H6b ?vT2 @T ~ K2i21p2+iBp2 QMHvV QM+2 “2H iBp2Hv H ;¢
MmK#2° Q7 BMbi M+2b Q7 i?2 M2r / i
"2 p BH #H2

O9XR [/ Ti iBQM h +iB+b

AMbTB 2/ #vi?2 K +?BM2H2 MBM; UJGV HBi2 im 2 (kN- Rkk- Rje-
T QpB/2 MQM@2t? mbiBp2 HBbi Q7 JG i2+?MB[m2bi? i+ M#2 H2p
r?2mMm 2M;BM22 BM; b2H7@ / TiBp2 JG@2M #H2/ bvbi2KbX aT2+B}
+QHH2+iBQM Q7 i +iB+bi? i+ M#2 mb2/iQ /2 HrBi? mM/2 @T2 7Q"
h?2b2 T2 7Q K M+2 Bbbm2b + M#2 + mb2/ #vi?2/Bz2 2MiivT2b Q7 |
Ub22 a2+iBQM kXKkXRVX L2ti-r2 T°'QpB/2 ?B;?@H2p2H /2b+ BTiB
i?72 1 #H2- /IBb+mbbBM; i?2B" +Qbib M/ #2M2}ib- M/ KQiBp iBM; i?2

*QKTQM2Mi "2TH +2K2EWiX +iB+ bbmK2b i?2 2tBbi2M+2 Q7 2TQh
TQM2Mib M/ “2bT2+iBp2 K2i @/ i i? i + M #2 M Hvx2/ iQ /2i2 KE
+QKTQM2Mi i? i Bb #2ii2°  bmBi2/ 7Q  i?2 +m "2Mi bvbi2K bi i2- BX2
iQ ?B:?2 bvbi2K miBHBivX A7 bm+? +QKTQM2Mi 2tBbib- i?Bb i -
T2 7Q KBM: +QKTQM2Mi #v i?2 QM2 i? i Bb 2tT2+i2/iQ #2 #2ii2 X
r22M2p2  BiBb p BH #H2-BbiQ 2M #H2 brB7i 2 +iBQMiQ/ i b2ib
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QM i?2 H i2M+v M/ 2bQm +2b mb2/ 7Q  i?2 M HvbBb Q7 i?2 + M/B
BMi?2 "2TQbBiQ vX //BiBQM HHv- Hi2 M iBp2 +QKTQM2Mib K v M
r?22M i?2v /Q 2tBbi- i?2v K v #2 H2bb T 2+Bb2 H#2Bi KQ 2 "Q#mbiX

>mK M@# b2/ H #2HBWMMb "2 Q7i2M #H2 iQ 2+Q;MBx2 T ii2 Mb- "
Q#D2+ib KQ ' 2 ++m  i2Hvi? MJG KQ/2Hb (Rkk)X h?mb-/2T2M/BM;
KvTHvY "QH2BM +Q "2+iBM; i?72b2 +QKTQM2Mib Q ;BpBM; i?2K -
6Q 2t KTH2-r?2M M JG +QKTQM2Mi Bb ?B;?Hv mM+2 i BM #Qmi
"2Hv QM ?mK M iQ T'QpB/2 H #2HX aBKBH "Hv- B7 BM+Q "2+i
/i b2i- ?mK MK v #2 bF2/iQ +Q "2+ii?Qb2 b KTH2bX g?BH2 i?B
?B;? #2M2}iB7i?2 ?mK M Bb M 2tT2 i-Bi HbQ ? b ?B;? +Qbi- bBM
/IBiBQM HHv-B7i?2°2Bb bB;MB}+ Mi KQmMi Q7 b KTH2b iQ H #2
Kv#2 mM ++2Ti #H2X AiBb HbQ TQbbB#H2 iQ "2HvQMi?2 +im H
b2H7@/ BpBM; + "b- Q" ?QH/2 b Q7 + 2/Bi + '/bV- T QKTIiBM; i?2K
bBim iBQMb UbBKBH "BMbTB BiiQ+ Ti+? bVX >Qr2p2°-i?Bb #m"/.
7 mbi” i2/ ii?2 bvbi2K M/ #2+QK2 H2bb rBHHBM; iQ mb2 BiX

h> Mb72  H2 "MBMPZ2 H2 "MBM; UhGV i2+?MB[m2b H2p2" :2 FMQr#
T2 '7Q KBM; T 2pBQmb i bFbi? i "2 bBKBH ~iQ i?2 +m "2Mi QM2 b
i bF #2+QK2b 2 bB2 (RRy-Rje)X 6Q i?Bbi +iB+iQ#2 TTHB+ #H2- |
bBKBH “Biv #2ir22M i?2 bQm +2 M/ i “:2ii bFbf/QK BMbX h> Mb72"
/BbbBKBH i bFb rBHH HBF2HV MQi T QpB/2 #2M2}ibX AM Q /2" iQ -
bm+? b G11S (Rjy) + M #2 mb2/X h?2 /p Mi :2b Q7 i?Bb i +iB+ 2
/i i? MBb M22/2/iQU 2@Vi° BM KQ/2H 7°QK b+~ i+?-i?mb HHQ
BMBiB HBx iBQM T? b2X >Qr2p2 - i?2 T°Q+2bb Q7 hG- bBKBH "Hv
+QKTmi iBQM HHv BMi2MbBp2X

IMH2 "MBM28b i +iB+ +Q "2bTQM/biQ mMH2 "MBM; /i i? i MQ HQN
"2Mi 2MpB QMK2Mifbi i2 Q7 i?2 bvbi2K M/ Bib HBM2 ;2- i?mb 2HBI
/i QM +m "2Mi T'2/B+iBQMb (kN)- r?BH2 pQB/BM; 7mHH KQ/2H "
bi M/b BM i?2r v Q7 i?2 2t2+miBQM Q7 i?Bb i +iB+ Bb i?2 B/2MiB}-
AM b+2M 'BQb BM r?B+? i?2 B/2MiB}+ iBQM Q7 BM+Q "2+i b KTH2
KvH2p2 ;2 miQK iB+i2+?MB[m2b-bm+? bi?2 QM2 /2b+ B#2/ BM
ivTB+ HHv H2bb ++m” i2i? M "2HvVBM; QM ?mK MbX b bm+?-i?2 +
[/ Ti iBQM i +iB+ p v /2T2M/BM; QM i?2 +QMi2tiX h?2M- 7i2" B/2
b KTH2b-i?2 KQ/2H Kmbi#2 mT/ i2/iQ ++m > i2Hv "2~2+ii?2 +Q" " 2-
Q7 mMmMH2 "MBM; i2+?MB[m2brBi? 2bT2+iiQ iviB+ H7mHH KQ/2H
iQ b2p2  HQ ' /2°b Q7 K ;MBim/2 (kN)Vi? i+ M#2 +?B2p2/X

2i°BM M/fQ  2vT2 ' @T ~ K2i2 QTiBKBX BBQMXM2  H i +iB+ i? i E
PQHpP2b 2i° BMBM; i?2 KQ/2H rBi? M2r/ i "2~2+iBM: 2+2Mi/ i b2i
ivT2b Q7 "2i° BMBM:- " M;BM; 7°QK DbBKTH2 KQ/2H 27 2b? UBM+1

jk



2vT2 @T ° K2i2'bV-iQ 7mHH "2i° BM UBM+HmM/BM; ?2vT2 @T * K2i
+QKT bbBM; i?2 b2 "+?2 7Q  /Bz2 2Mi KQ/2H ivT2bf “+?2Bi2+im 2b (e
+QKTmi iBQM H +Qbib M/ H2 /iQ /Bz2 2Mi #2M2}ib BM i2 Kb Q7 K
K2MibX AM i?2 T 2b2M+2 Q7 / i b2i b?B7ib-r?2M i?2 2 Bb M2r/ i i?
i?72 M2r BMTmi /Bbi ' B#miBQM- i?Bb i +iB+ Q7i2M 2T 2b2Mib bBK
TT'Q +?2iQ /2 HrBi? i?Bb T'Q#H2KX u2i-i?Bbi +iB+ mbm HHv “2[m
Q7 /i iQVB2H/ ?B;?Hv ++m  i2 KQ/2Hb M/ Bb +QKTmi iBQM HHYv
J2T2M/2Mi QM i?2 ivT2 Q7 "2i° BM T°Q+2bb M/ QM i?2 [m HBiv Q7
+Qbi- B7 "2i° BMBM; Bb T2 7Q K2/ QM i?2 +HQm/- Bi + M #2 /B 2+it
+QbiQ7i?2pBim HK +?BM2bX a2p2° Hi2+?MB[m2b 2tBbiiQ T 2/B

O9Xk / Ti iBOM Q7 JG@# b2/ 1Mi2 T 'Bb2 avbi:

g2 MQr KQiBp i2i?2 M22/ 7Q " b2H7@ / TiBp2 K +?BM2@H2 "MBM; 2
2t KTH2 7°QK i?2 2Mi2 T Bb2 bvbi2Kb /QK BMX q2 T QpB/2 2t KTH?2
2 +?2 ivT2 Q7 b?B7i+ M Q++m> M/ Q7 b+2M 'BQb BM r?B+?2 2 +?2 "2T7

9XkXR 6" m/ .2i2+iBQM avbi2K Ib2 * b2

*QMbB/2® 77 m/ /2i2+iBQM bvbi2K i? i "2HB2b QM JG KQ/2Hb iQ /z
Bif/2#Bi + "/ i° Mb +iBQMb "2 H2;BiBK i2 Q" 7" m/mH2MiX h?2b2 .
i'B#mi2 b+Q'2iQ 2 +?i° Mb +iBQM-r?B+? +Q 2bTQM/b iQi?2 HB
#2BM; 7° m/mH2Mi (R9k)X h?2 b+Q 2 ii'B#mi2/ #v i?72 JG KQ/2H E
# b2/ KQ/2H iQ /2+B/2r?2i?2 i° Mb +iBQMb "2 H2:BiBK i2 Q7" m/i
+QKT MB2bi? iT°'QpB/2 7 m//2i2+iBQM b2 pB+2b "2 # MFb M/ Kz
bvbi2K miBHBiv Bb ivTB+ HHv /2}M2/ # b2/ QM ii' B#mi2b bm+? b i?
iQ BM+Q "2+iHv /2+HBM2/i° Mb +iBQMb-7 B'M2bb UMQ mb2  b22b
Q7i2M i? M Qi?2 bV (8y) M/ i?2 Qp2 HH +Qbi Q7 b2 pB+2 H2p2H
Ui?2b2 bvbi2Kb ? p2 bi'B+iaG biQ T'Q+2bb i Mb +iBQMb BM "2 H
QM i?2 NNXNNNi? T2 '+2MiBH2 Q7 i?2 H i2M+B2b6 /Bbi"'B#miBQM (k

g?BH2 +Qbi M/ 2p2Mm2 "2 /B 2+iHv z2+i2/#vi?2JG KQ/2HO6b KE
iBK2 Bb z2+i2/ #v KQ/2H +QKTH2tBiv- BX2X- KQ 2 +QKTH2tJG KQ/
T 2/B+iBQMH i2M+B2bi? i +QKT ' QKBb2aG bX h?mb-r?2M / TiBM;
/IQK BM-Bi K v#2 M2+2bb "viQ ++QmMi 7Q  i?2 BKT +iQ7BM+°2 b
QM i?2 TmH}HHK2Mi Q7 i?2aG bX 6m i?2 -i?2BKT +iQ7JG +QKTQ!
MQi QMHV 7' QK +HB2MiiQ +HB2Mi-rBi? r?2QK /Bz2 2MiaG b K v?op
HbQ BM iBK2- bBM+2 /m BM; bT2+B}+ T2 BQ/b- 2X;X-"H +F 6 B/ \
bm#bi MiB HHv BM+"'2 b2b (RRR)X .m BM; #mbv / vbbm+? bi?2b2-
i?72 MmK#2 Q7 H2;BiBK i2i° Mb +iBQMb M/ i?2 bT2M/BM; T ii2 Mb
i? iJGKQ/2Hb "2H2bbbi'B+i M/ 2/m+27 Hb2 H "KbX ii?2b K2i
KQ/2Hb K vH2 /iQKQ 27 m/mH2Mii Mb +iBQMb #2BM; ++2Ti2/
+QK2 i?m;2T2M HiB2b M/ [2HB+ i2i /2@Qz Bb "2[mB 2/iQ 2Mb

j]



MiBHBivX 6BM HHv- i?2b2 bvbi2Kb "2 bm#D2+i iQ +QMbi MiHv 2pQ
i72JG +QKTQM2Mib Kmbi / Ti (3)X

O9XkXk * mb2b Q7 .2;" / iBQM Q7 JG *QKTQM2Mib6 ++n

h?Bb b2+iBQM BHHmbi i2b 2 +?2ivT2Q7/ i @b?B7irBi? 2t KTH2b #
bvbi2K mb2 + b2X

*Q@p B i2b2MBWWiXr” m//2i2+iBQM bvbi2K- +Q@p B i2 b?B7i Q++m
H2;BiBK i2i° Mb +iBQMb +? M;2-7Q BMbi M+2 /m2 iQ #mbv b?QT"
M/ *?"BbiK b (3)X Hi?Qm;? i?2 +im H72 im"2b mb2/ 7Q  +H bbB}
i?2B° /Bbi'B#miBQM /Q2bX 6Q 2t KTH2- bmTTQb2 mb2> mbm HHv
b?QTX h?2 /Bbi B#miBQM Q7 7° m/QB pBWM BBEYRT(ON B?R Nh?2

mb2 i?2M /Bb+Qp2"bbi2HIHW®? (PR b K2 Bi2Kb #mi i +?22 T2 T B+2-0b
Tm +? bBM; 7"'QK B/ BIJBQM HHv- i?2 /Bbi' B#miBQMQ@WHB M2/ hBRIM
Bb HOMD 7Q° b?RAM i?Bb b+2M "BQ-i?2 /Bbi B@mliHBEOMAZ (BHRMR2 72 im
#VvP(t) Bb Hi2 2/- #mi i?2 /IBbi B#miBQM Q7 P{ym)/-;B2KRBND2i72 im"
b K2-BX2X-i?2 KQmMi Q7 7TMiBBM?R2?IQ KR "2; "/H2bb Q7 r?2°2i?2
#mvbX AM + b2 bm+? b i?Bb-i?2 7 m/ /2i2+iBQM bvbi2K K v bmi
mb2 6b #2? pBQ iQ #2 7" m/ #2+ mb2 Bi H2 "M2/i? ii?2Xb2 ivTB-

S'BQ" T 'Q# #BHBiv b?B7i UAMM#IZER BDBWIIMMKQ7 7° m/ /2i2+iBQM bvbi
ivT2 Q7 b?B7i Q++m'b 7Q" 2t KTH2 r?2M i?2 T'QTQ iBQM Q7 7  m
i BMBM; b2i Bb /Bz2 '2Mi i? M 7Q" iP@)i2.b8 PR){RRRPBBX2K2 Q7
b?B7i "2[mB 2b bbmKBM; i? i i?2 /Bbi ' B#miBQMt@7 BMZmMQi :Bp:
+? M:2 #2ir22M i° BMBM; M/ i2biBM; 2MpB " QMK2MibX h?Bb +Q "2
#bi> +iBQM Qp2 i?2TQr2 Q7 M /p2°b "vi? iBb+ T #H2 Q7 :2M2°
iBQMbi? i 7QHHQr i?2b K2 T ii2°M b H2;BiBK i2i° Mb +iBQMbX akE
i?2 ivTB+ H/Bbi'B#miBQM Q7 7> m/- Biéb T°2/B+iBQMb rBHH 7QHH
HQM:2 2T 2b2Mi iBp2 Q7 i?2 bvbi2Kéb 2MpB " QMK2MiX

*QM+2Ti b?B?Bb Bb i?2 KQbi +QKKQM ivTI2 Q7 / i b2i b?B7i BM i?2
/QK BM M/ Q++m b r?2M 7  m/bi2 b / Tii?2B  bi  i2:B2b M/ M2r 7"
bm+?i? i i?2JG KQ/2H Bb MQ HQM:2  #H2 iQ 2z2+iBp2Hv /BbhiBM;I
BK i2i° Mb +iBQMb (RRR)X AM i?Bb + b2- i?2 /Bbi BR(§jiBQM Q7 7
+?2 M;2b r?BH2 i?2 /Bbi B#miB@M 7 BMA iPi2/ i K2 X

9XkXj) 2T B  h +iB+b

h?Bb b2+iBQM KQiBp i2bi?2 TTHB+ #BHBivQ72 +? 2T B i +iB+ #
mb ;2 r?2M /Bz2 2Mi + mb2b Q7 /2;" /| iBQM ? p2 z2+i2/i?2 bvbi2K¢
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*QKTQM2Mi "2TH +20?2MiX?2 pQHmMK2 Q7 i° Mb +iBQMb +? M;2b- 7Q
BM: bT2+B H/ vbbm+? b"H +F 6'B/ v-JG KQ/2Hb K v +QMbB/2  i?2
i* Mb +iBQMb b MBM/B+ iQ Q77 m/ M/ 2  QM2QmbHv ~ ; H2;BiE
MH2MiX am+? KBbT 2/B+iBQMb + MH2 /iQ bB;MB}+ Mi}M M+B HH
1t2b i? i "2M/2° i?2 mb2 Q7 ?B:? H i2M+v i +iB+b BM72 bB#H2 UMQi
+iBQMb M22/iQ #2 ++2Ti2/f'2D2+i2/ rBi?BM 72r ?mM/ 2/b KBHH
QMHV HQr H i2M+v i +iB+b + M #2 TTHB2/X M 2t KTH2 Bb iQ “2TF
KQ/2Hb rBi? "mH2@# b2/ KQ/2Hb- 2X:X-/2p2HQT2/ #v 2tT2ib7Q b
brBi+? iQ T'2pBQmbHvV i° BM2/ KQ/2Hbi? i "2 FMQrMiQ T2 7Q K rz

>SmK M@# b2/ H #20PBRM 202 i?72JG +QKTQM2Mi bmbT2+ib i° Mb +i
7 m/mH2Mi Bi + M miQK iB+ HHv #HQ+F i? i i° Mb +iBQMX h?2M-
Q7i?2/2+BbBQM M/ bF2/r?2i?2 i?2i Mb +iBQM b?QmH/ #2 mi?
7mim 2X MQi?2 TQbbB#BHBivBbiQ // ?2mK MbiQ i?2HQQT r?2M
+QKTQM2Mi6b i BMBM; b2iX AM i?Bb b+2M "BQ- M 2tT27i + M #2
mM+2'i BM +H bbB}+ iBQMb bQ biQ BKT Qp2i?2[m HBiv Q7 i?2 i
AM i?2 7Q°K2 b+2M 'BQ-i?2 #2M2}ib "2 2 bBHv [m MiB} #H2- b
TQbbB#HV 7" m/mH2Mii° Mb +iBQM + M #2 K2 bm 2/ pB Bib 2+QM
Kv;2i MMQv2/ B7 i?2B" i° Mb +iBQMb "2 + M+2H2/ iQQ Q7i2M-
KVvbiQT Tm +?2 bBM; mbBM; i? i + 2/Bi+ / T°QpB/2 X b 7Q "2HVE
mM+2°'i BM +H bbB}+ iBQMb- ? pBM; M QM@/2K M/ 2tT2 i T2 ' 7Q "I
M/ i?2H i2M+v Q7 i?2 K Mm HH #2HBM; T &% 2bb K v#2 mM ++2Ti

h> Mb72  H2 “MaBIM;XQb2 i? i, UBV 7  m//2i2+iBQM +QKT Mv? b b2
b# MFbV- UBBVi?2+QKT Mv? b mMB[m2JG KQ/2H7Q 2 +? +HB?2
/i T°Bp +v "2:mH iBQMb- M/ UBBBV QM2 Q7 Bib +HB2Mib Bb z2+
r?B+? Bb 2p2Mim HHv H2 M2/ #vi? i +HB2Miob KQ/2HX AM i?Bb b+
mb2/iQ BKT Qp2 Qi?2  +HB2Mibd KQ/2Hb bQ i? i i?2v + M 2 +iiQ
AM 7 +i- bBM+2 T°Bp +VvBb T KQmMi BM i?Bb /QK BM-i?2°2 22
iQ /2 HrBi? i?2 T'Q#H2K Q7 2Mbm BM; / i +QM}/2MiB HBiv M/ M
i° Mb72 #2ir22M +HB2Mib (ee- RRy) BMbi2 / Q7 ivIB+ HhG i2+?MB
bbm> M+2 (Rje)X 1biBK iBM;i?2 #2M2}ib Q7 2t2+miBM: i?Bbi +iB+
iQ 2biBK iBM; i?2 HBF2HB?QQ/ i? i i?Bb +HB2Mi K v #2 i “:2i2/ #v
+QK2b i M //2/ +Qbi M/ iBK2X u2i-i?2 2t2+miBQM Q7 i?Bb i +iB+
+QKTmi iBQM H +Qbib U2X:X- B7 +HQm/ "2bQm +2b 2 mb2/V M/
Kv 2M/2 i?Bbi +iB+ 2+QMQKB+ HHv mM7 pQ" #H2- Q' 2p2M BM /!
/Bz2 2Mi +HB2Mi Bb BKKBM2Mi M/ i?2 hG T Q+2bb Bb bHQrX

IMH2 "MBMM i?2 /QK BM Q7 7" m/ /2i2+iBQM-B7 7i2° bT2+B}+ K¢
KQMi?Vi?27 m//2i2+iBQM bvbi2K /Q2b MQi "2+2Bp2 +QKTH BMib
i72b2 rBHH #2 H #2H2/ b H2:BiBK i2X >Qr2p2 - bBM+2 mb2 b ivT

R6° m/ /2i2+iBQM bvbi2Kb MQ 'K HHv "2Hv QM }t2/ b2i Q7 ?mK Mb i Mv ;Bp2M
K tBKmMKHQ / Q7 i° Mb +iBQMb i? i+ M#2 T°Q+2bb2/rBi? ?mK M BMi?2 HQQTX
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“2pB2ri?2B  bi i2K2Mib M/iQ +QKTH BM r?2M i?2v /Q MQi "2+Q:ME
Bb TQbbB#H2 i? ii?2°2 "2 BM+Q "2+iHv H #2H2/i° Mb +iBQMb BM
M/ B7 KQ/2H ? b #22M i  BM2/rBi? BM+Q "2+ib KTH2b-Bi Bb TQb
iQ "2KQp2i?2 BM+Q "2+ib KTH2b 7°QK i?2 KQ/2H rBi?Qmi "2[mB B

21" BM M/fQ ?2vT2 @T ~ K2i2 QTiBkKBK KBQRIKX 2i° BMBM; + M #2
2/ 7Q° 2t KTH2r?2Mi?2°2Bb M2r7 m/ T ii2 M7Q r?B+?i?2 2 Bl
7Q i?72 KQ/2HIQH2 M7 QKX "v "2i° BMBM; i?2 KQ/2H rBi? i?Bb /
/2i2+i M BM+'2 b2/ KQmMi Q7 7 m/mH2Mii  Mb +iBQMb-i?mb Hb
>Qr2p2 - bi?BbBb bHQri +iB+-i?2"Qm;?2Qmi Bib 2t2+miBQM bvbi?2
/"TQT Q° 2K BM b mMb iBb7 +iQ'v bBirb T BQ iQi?22t2+miBQM
bm+? bBim iBQMb-?v# B/ TH MMBM; TT Q +?2b+ M#2 H2p2"  ;2/ (F
i? i bHB;?2iHv BKT Qp2b bvbi2K miBHBiv r?BH2 i?2 bHQr i +iB+ Bb 2

9Xj J SI@E GQQOT 7Q° JG@# b2/ avbi2Kb

AMa a-i?2J SI@QEHQQTiviB+ HHv +im i2bQp2° bvbi2K+QKTQDb
M2Mib- BX2X- MOQM@JG +QKTQM2MibX >Qr2p2 - bBHHmMmbi i2/BM
;2M2° HHv 2M+QKT bb #Qi? MQM@JG M/ JG +QKTQM2MibX q2 ";m:
b?QmH/ #2 "2pBb2/ BM Q' /2  iQ +QT2 rBi? i?72 mMB[m2 Bbbm2b /2b
z2+iJG*b #v 2z2+iBp2Hv H2p2  ;BM; i?2 [/ Ti iBQM i +iB+b T 2b2N\
7TQHHQrBM;- r2 /IBb+mbb i?2 "2b2 "+? +? HH2M;2b M/ QTTQ imMB|
J SI@EHQQT bi ;2br?2M 2M;BM22 BM; b2H7@ / TiBp2 JG@# b2/t

JOMBIQ"

h?2QMBbBQ ;2 ? biQ F22T i +F Q7 i?2BMTmib "2+2Bp2/ #vi?2JG +Q
b?B7ib Q7 i?2 BMTmi /Bbi B#miBQMb K v z2+i 1?2 T 2/B+iBQMbX
Q70O0mMi@Q7@/Bbi B#miBQM BMTmib K v K2 Mi? ii?2 2 7? b #22M
M/ i?mb i?2 KQ/2H mb2/ #v bQK2 JG +QKTQM2Mi K v MQ HQM ;2" #2
+m "2Mi 2MpB QMK2MiX h?2 +? HH2M;2 ?2 2 Bb MQi QMHVv /2i2+iBN
iBK2Hv M/ "2HB #H2 7 b?BQM-#mi HbQ ?2QriQ 2z2+iBp2Hv +? ~ +i
ivT2b Q7 b?B7ib "2[mB 2 /Bz2 2Mi "2 +iBQM K2i?Q/bX

b BM Qi?2 a a- ii B#mi2b i? i +QMi B#mi2 iQ i?2 bvbi2Kdéb m
i2°Qm;?2TmiV Q i?2 b iBb7 +iBQM Q7 "2[mB 2/ bvbi2K T QT2 iB2b |
/IBIiBQM iQ i?2QMB®Q ;2 Kmbi HbQ ; i?72  i?72 QmiTmib Q7 i?72 JG +Ql
++QmMi 7Q bBim iBQMb BM r?B+? +? M;2b BM i?2 BMTmib ;Q #v |
i?72v "2 1QQ bHQr- #mi i? i K MB72bi i?2Kb2Hp2b 7 bi2° BM i?2 Qn
Q7 QmiTmib i? i b?2QmH/ #2 KQMBIQ 2/ 2-7Q BMbi M+2- b?B7ib
KQ/2H6b T 2/B+iBp2 T2 7Q K M+2 U2X;X- ++m” +vV M/ 2 "Q° Q#
/IB+iBQMb rBi? "2 HQmi+QK2bX "2H2p Mi+? HH2M;2 ?2 2 Bbi? i C
FMQrM 7i2° HQM; iBK2- B7 2p2 X 6Q BMbi M+2- BM 7" m/ /2i2+
mM/2i2+i2/ "2 H7 m/V "2 FMQrM QMHv r?2M mb2'b }H2 +QKTH B

je



i7Qb2 T°QTQDb2/ BM (R9k- RNe- RN3) T°QpB/2 :QQ/ bi 'iBM:; TQBM
JOQMBIAD b2H7@ / TiBp2 K +?BM2@H2 "MBM: 2M #H2/ bvbi2KbX

*?2 HH2M; 2EMBIiQ BM; BMTmi M/ QmiTmi /Bbi B#miBQMb "2[mB 2b
iBim/2 Q7 72 im 2b M/ T ~ K2i2 b-r?B+?rQmH/ Qi?2 rBb2 #2 /Bb"2
+? HH2M;BM; /Im2 iQ i?72 KQmMi Q7 /i i? iM22/biQ #2 biQ 2/- K Bl
6BM/BM; bmBi #H2 7' 2[m2M+B2b iQ ; i?2 i?2b2/ i M/ | TiBM; i?2k
iBK2 +QMbi® BMib Bb M 2p2M #B;;2° +? HH2M;2 BM iBK2@+ BiB+ H

M Hvx2

h?2M HvER ;2 Bb "2bTQMbB#H2 7Q" /2i2 ' KBMBM; r?2i?2  /2;" /| iBQ
[m HBivQ7JG +QKTQM2Mib "2 z2+iBM;UQ" 2T 2/B+i2/iQ z2+iV
M/ bvbi2K miBHBiviQ bm+? M 2ti2Mii? i / Ti iBQMK v #2 "2[mB" 2/
QM2 + M H2p2 ;2 i2+?MB[m2b /2p2HQT2/ #vi?2 JG +QKKmMMBiv iQ
i?72 BMTmib M/ QmiTmib Q7 i?2 JG +QKTQM2Mi (R9k- RON- R8y- R
b2i (k) M/i?2 TT2 > M+2 Q7 M2r 72 im 2b "2H2p Mi 7Q T 2/B+iBQ|
Kmbi i?2M #2 /Dmbi2/ 7Q° 2 +? bvbi2K- r?B+? BM+Hm/2b / TiBM;
KQ/2Hb M/ i bFbX

*2 HH2M:2lbXBK iBM; i?2 BKT +i Q7 M JG* QM Qi?2" bvbi2K +QKT
bvbi2K miBHBiv + M #2 +? HH2M:BM; #2+ mb2 Q7i2M UKBbVT 2/B+
ivf/2T2M/ #BHBivBM rr vbi? i "2 MQi QMHv TTHB+ iBQM@ #mi Hb
BMbi M+2-/m BM; T2 'BQ/b rBi? ?B;?2 i° Mb +iBQM pQHmMK2b- bm+
/IB+iBQMb ? p2 ?B;?2 BKT +i QM bvbi2K miBHBiv- bBM+2 /m BM; i?:
iQ ++m  i2HV /2i2+i 7 m/r?BH2 K tBKBXBM; ++2Ti2/ i  Mb +iBQM
+ M+ Tim2i?2BM7Q K iBQM ~Qrb KQM: +QKTQM2Mib- #mii?2 +?
i?72 mMM+2"i BMivBMi?2 QmiTmi Q7 i?2JG +QKTQM2Mib T QT ; i2b

SH M

h?2SH Mi ;2 Bb "2bTQMbB#H2 7Q"° B/2MiB7vBM; r?B+? / Ti iBQM i -
iQ //°2bb Bbbm2b rBi? JG +QKTQM2Mib i? i "2 z2+iBM; Qp2° HH I
Qi?2  b2H7@ / Ti iBQM TT ' Q +?2b- i?Bb "2 bQMBM; b?QmH/ +QM
Q7 2 +? pB #H2 i +iB+X 6m i?2 - KQbi Q7 i?2JG / Ti iBQM i +iB+b
M2;HB;B#H2H i2M+v-r?B+? M22/biQ#2 ++QmMi2/7Q° bBMH i2M-
/[IBiBQM H+QM+2 M Bbi? ibQK2 Q7 i?2b2i +iB+bK v 2[mB 2 +Q
iQ 2t2+mi2- 2Bi?2° BM i?2 bvbi2K Bib2H7 QSB|R/2/XQMMib7@[mE
i?Bb BKT +i Q° +QbiX 6Q JGab i? i "2Hv QM KmHIBTH2 JG*b-r?2M
Bb U2tT2+i2/ iQ #2V pBQH i2/ Q r?2M bvbi2K miBHBiv /2+ 2 b2b-
2[mB"2/iQ mM/2 bi M/ r?B+? +QKTQM2Mi Bb mM/2 " @T2 7Q KBM;

jd



*2 HH2M:2BHX?2Qm;? i?2°2 "2 b2p2  H TT Q +?2b (e- jR-RNO9)i? i i
i72 iBK2f+Qbi Q7 i° BMBM: JG KQ/2Hb-i?Bb Bb +QKTH2t T Q#H2K
#v i?2 ivT2 Q7 JG KQ/2H +QMbB/2°2/- Bib ?2vT2 @T ~ K2i2'b M/ i-
BM7  bi'm+im 2 mb2/ 7Q  i° BMBM:X h?2b2 i2+?MB[m2b 2T 2b2M
2biBK i2i?2 +Qbib M/ #2M2}ib Q7 / Ti iBQM i +iB+b bm+? bi?2 QI

PM2 BMi2 2biBM; /B 2+iBQM Bb iQ 2tTHQBi i2+?MB[m2b 7Q" 2biB
JGKQ/2HbiQ[m MiB7v#Qi? i?2HBF2HB?QQ/ Q7 KQ/2Hbd KBbT 2/B
#2M2}ib /2 BpBM: 7°QK 2KTHQVBM: +Q "2+iBp2 / Ti iBQMi +iB+bX
/B 2+iHv 2biBK i2 i?2B~ QrM mM+2i BMiv (Rjj)- Qi?2 b “2[mB 2 //
2Mb2K#H2b (kk)V iQ Q#i BM mM+2"i BMiv 2biBK iBQMbX aiBHH- :
7°QK bB:MB}+ Mi b?Q i+QKBM:b BM T  +iB+ H b2iiBM:b (Rj8)X

6BM HHv-i +iB+b i? i KQ/B7v JG*b "2 ivTIB+ HHv +QKTmi iBQM |
M2;HB:B#H2 H i 28H WWoh?mB-K2+? MBbKbiQ 2Mbm 2 i? ii?2i +iB+
rBi?Qmi +QKT QKBbBM: Qi?2 +QKTQM2MibfT QT2 iB2b- Q  2p2M i

1t2+mi2

hQ 2t2+mi2 :Bp2M / Ti iBQWMFmiB+2 KMbi ? p2 ++2bb iQ K2+? MB
iQ BKT ' Qp2 Q' "2TH +2 i?2 JG +QKTQM2Mi M/fQ  Bib i BMBM: b2]i
J SI@E HQQT- r2 "2[mB 2 BKTH2K2Mi iBQMb Q7 / Ti iBQM i +iB+
2t2+mi2-? p2 T 2/B+i #H2 +Qbibf#2M2}ib- M/ "2 "2bBHB2Mi iQ “m

*2 HH2M;2bPRv +? HH2M;2 Bb ?Qr iQ 2M? M+2 i?2 T 2/B+i #BHBiv
JG / Ti iBQMi +iB+b-r?B+? Q7i2M "2[mB 2i?2T Q+2bbBM; Q7 H °;
“2i°BM H “:2b+ H2KQ/2HV TQbbB#HvVv mM/2  bi'BM;2Mi iBKBM; +Q
+QKKmMBivQ7a arQmH/ #2M2}i 7°QK i?2 p BH #BHBivQ7 QT2M@
i? i BKTH2K2Mi ~ M;2 Q7 ;2M2°B+ / Ti iBQMi +iB+b 7Q  JG*bX h?
HHQr iQ K bF +QKTH2tBiv- T'QKQi2 BMi2 ' QT2 #BHBiv M/ +QKT
i?Bb rQmH/ HbQ T'QpB/2 M QTTQ imMBiviQ bb2K#H2- BM +QKZK
i? 1?2 p2#22M T QTQb2/ Qp2 K Mvv2 "bBM/Bz2 2Mi 2 bQ7i?2 .

EMQrH2/:2

6BM HHEMIQRPHXQ2ZmH2 Bb "2bTQMbB#H2 7Q K BMi BMBM: BM7Q K
Bb FMQrM #Qmii?2 2MpB QMK2Mi M/ i?2 bvbi2KX b BM i  /BiBQl
Q7 b2H7@ / TiBp2 JGC@ BWMA@HR2HERI M2 /b iQ K BMi BM BM7Q K iB
i72 2MpB " QMK2Mi bQ i? ii'2M/b + M #2 Q#b2 p2/X h?2b2 i'2M/b + N
b?B7ibi? iK vH2 /iQ KBbT 2/B+iBQMbX

//IBIiBQM HHv- 7Q EMZEIH DK TQM2Mi b?2QmH/ 2pQHp2 BM Q /2" iC
Q7 i?2 +Qbibf#2M2}ib Q7 2 +?2 JG / Ti iBQM i +iB+ QM i?2 z2+i2/ .
MiBHBivX h?Bb +Q "2bTQM/b iQ ;: i?2°BM:, UBV FMQrH2/;2 QM ?Qr
M/ QM i?2 +QMi2ti BM r?B+? i?2i +iB+r b 2t2+mi2/c M/ UBBV K2i I
b2ib- 7Q  BMbi M+2 +? > +i2 ' BxBM; i?2 KQbi BKTQ i Mi 72 im 2b 7¢
#2M2}ib Q7 i?2 /Bz2 2Mi i +iB+bX h?Bb //2/ FMQrH2/:2 b?QmH/ #

j3



i?2 /2+BbBQM K FBM: T°Q+2bb M/ i?mb BKT Qp2 / Ti iBQMX "v :
2Qr 2 +?2 i +iB+ Hi2 2/ MJG* M/ QM i?2 +QMi2ti BM r?B+? i?2 i +iB
M Hvx\/SH Mi :2b + M i F2 KQ 2 2z2+iBp228MBDBQM U @ MK

6BM HHv- 7Q° i +iB+i? i "2TH +2b mM/ Q@ H 2R KBM| BG&Kb -
"2TQbBiIQ Vv Q7 i?2 p BH #H2 +QKTQM2Mib M/ i?2B" K2i @/ i X h*
b?QmH/ T QpB/2 BM7Q K iBOQM iQ 2M #H2 "2 bQMBM; QM r?2i?22" i?
2M #H2 b 72 M/ iBK2Hv / Ti iBQM ?2QH/X

OX9 amKK ‘v

h?Bb +? Ti2  BMi"Q/m+2/ '2T2'iQB 2 Q7 / Ti iBQM i +iB+b- BMbT
7Q° / TiBM: JG +QKTQM2Mib- M/ /Bb+mbb2/i?2B" /p Mi :2b M/ /B
7° m//2i2+iBQM bvbi2K + b2 bim/vr b mb2/iQ /2KQMbi* i2i?2 TTH
6BM HHv- r2 B/2MiB}2/ b2i Q7 F2v "2[mB 2K2Mib i? i b?QmH/ #2 b
2H2K2Mib Q7 i?2 +H bbB+ J S1@E +QMi'QH HQQT M/ b2i Q7 +? H
Qmi Q7 r?B+? r2 ?B;?HB;?i i?2 7TQHHQrBM;, UBV >Qr iQ 2biBK i2
2 +?2 i +iB+\ UBBV >QriQ 2 bQM #Qmii?2 BKT +i Q7 JG KBbT 2/B+
UBBBYV >Qr iQ "2 bQM #Qmii?2 HQM:@i2 K BKT +ib Q7 / Ti iBQM
h?2 M2ti +? Ti2" //°2bb2b i?2b2 +? HH2M:2b #v BMi'Q/m+BM; 7°
b2H7@ / TiBp2 JG@# b2/ bvbi2KbX

iN
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*? Ti2 8

6° K2rQ'F 7Q" a2H7@ / TiBM:
J +?BM2 G2 "MBM:@# b2/ avbi?2

h?Bb +? Ti2 T 2b2Mib 7 K2rQ'F7Q  2M:BM22'BM: b2H7@ / TiBp:
2 irQ F2v "2[mB 2K2Mib bbQ+B i2/ rBi? "2 bQMBM: #Qmi h2H7@
M2MibX 6B bi- Bi Bb M2+2bb "viQ mM/2 bi M/ B7 M/ ?2Qr JG T 2/B+]
MiBHBivX a2+QM/- Bi Bb M2+2bb "viQ 2biBK i2i?2 +Qbib M/ #2M2}i
i +iB+bX G2i mb MQr /Bb+mbb i?2 F2v +? HH2M;2b bbQ+B i2/ rBi? :

AV AKT +i Q7 K +?BM2 H2 "MBM; T 2/B+iBQMb GRVbBVEKIZK2KiBHB
i? i M22/b iQ #2 //'2bb2/iQ 2M #H2 miQK iB+ "2 bQMBM; QM i?2 /
bvbi2Kb Bb /2i2"KBMBM; iQ r? i 2ti2Mi BM+Q ™ "2+i T 2/B+iBQMb rB
miBHBivX AM 7 +i- i?Bb Bb MQi QMHv TTHB+ iBQM #mi HbQ +QMi
+HQmM/ +QM};m” iBQM 2+QKK2M/2 b-r?2M i?2 "2H iBp2 /IBz2 2M+.
#2ir22M i?2 p BH #H2 +HQm/ +QM};m > iBQMb Bb HQr- JG KBbT 2/B
bvbi2K miBHBiv (jR)X aBKBH “Hv- BM 7 m//2i2+iBQM bvbi2K-i?2
/IBz2 ' 2MiBM T2 BQ/brBi? ?B;?2 pQHmMK2b Q7i° Mb +iBQMb-BM r?
++2Ti2/i° Mb +iBQMb-r?BH2 ++m’ i2HvV /2i2+iBM; 7" m/ (3)X

AAV 1biBK iBM; +Qbib M/ #2M2}ib Q7 / TS iB/BMiBMiBi®PRX+Qbi M/
#2M2}ib Q7JG / Ti iBQM i +iB+bBb 7 "7 QK i'BpB HX h?Bb T 2/B+
#Qi? #v i?2ivI2 Q7 KQ/2Hb M/ i?2B  b2iiBM:b U?vT2 @T ~ K2i2 b
im 2V- M/ #vi?2/i 2KTHQV2/ BM i?2 / Ti iBQM T Q+2bbX 6Q  BM
i +iB+i? ii'B;:2°bi?2 °2i°" BM Q7 MJG KQ/2H-i?2 #2M2}ib Q7 i +iB
i?72 /i p BH #H2 7Q i?2 "2i° BM /i KQ 2 2T 2b2Mi iBp2 Q7 i?2
+QMi'B#mi2b iQ ?B;?2  #2M2}ibX .Bz2 2MiHv- B7 i?2 / Ti iBQM i +
2mMK MWK M@BM@ iRiB@WQIPR #2M2}ib "2 MQr /2T2M/2Mi QM ?2mK
h?2 2t2+miBQM H i2M+v M/ 2+QMQKB+ +Qbi 2 HbQ HBF2HvV iQ #
7 +iQ°bi? i "2 BM?2 2MiHV i +iB+ /2T2M/2Mi- 2X:X- i?2 “2i° BMBN\
KQmMi Q7 p BH #H2 i° BMBM; / i - r?22?2m@ K M@ BIM @WABERQQ T
/2T2M/ QM i?2 +QKTH2tBiv Q7 i?2 T'Q#H2K i?2 ?2mK M Bb "2[mB 2/ |

9R



6B;m 2 8XR, 6 K2rQ F KQ/mH2b M/ BMi2 @/2T2M/2M+E

h?Bb +? Ti2 /2b+ ' B#2b ;2M2 B+ 7" K2rQ' Fi? i+ M #2 mb2/iQ /
Q7 b2H7@ / TiBp2 JG@# b2/ bvbi2KbX h?2 "2bmHIBM; KQ/2Hb + M
miQK iB+ "2 bQMBM; pB T Q# #BHBbiB+ KQ/2H +?2+FBM; iQQHb
i?72 mb2 Q7 KQ/2H +?2+FBM; iQQHb BM i?2b2H7@ / TiBp2 bvbi2Kb L
Rk9- Rkd)X *QM+2Tim HHv- i?2 T°'QTQb2/ 7 K2rQ'F + M #2 2; /2
i?72 77 K2rQ'Fb H'2 /v T°QTQb2/ BM i?Bb }2H/- #mi BMbi2 /i “;2iE
0K M ;2/6 bvbi2Kb, JG@2M #H2/ bvbi2KbX 6m i?2 - i?2 T°QTQb2/ 7
#bi® +i r v 7 QK bvbi2K@bT2+B}+ Bbbm2b M/ BMbi2 / BMbi MiB i
iQ / TiJG +QKTQM2Mib b ;2M2° H/2+BbBQM i? i "2HB2b QM i?2 |
bvbi2KbX h?2 T°'QTQb2/ 7 K2rQ ' F b?QmH/ #B/2 #v i?2 TQHHQrBM;
RS QpB/2 i?2 K2 MbiQ T '2/B+ii?2 2z2+ib Q7 / TiBM; M/ MQi [/ T

Bib 7mim 2 T 2/B+iBp2 T2 7Q K M+2c
Kk AM+HmM/2 rviQ +? @ +i2 Bx2 BM +QKT +i #mi K2 MBM;7mH r v

+QKTQM2Mic
_j HHQri?2b2H7@ / Ti iBQM K M ;2 iQ /2i2°"KBM2 i?2 BKT +i Q7 .

Qp2 HH bvbi2K miBHBivX

h?2 7TQHHQrBM; b2+iBQMb 7Q+mb QM ?Qr iQ + Tim 2 i?2 KQbi °
+QKTQM2Mib pB #bi +i M/ ;2M2 B+ KQ/2Hb i? i + M #2 2ti2M/2
bT2+B}+ mb2 + b2b M/ /QK BMbX

8XR +?Bi2+im> H Pp2 pB2r

b BMiviB+ H7 K2rQ Fb 7Q a a-Qm 7 K2rQ F 2[mB 2b bT2+B7
KQ/mMH2b /BbTH v2/BM6B;m 2 8XR, 2MpB QMK2Mi- bvbi2K- M/ i?2
r2 /Bb+mbb ?2Qr 2 +?2 Q7 i?2b2 KQ/mH2b Bb KQ/2HH2/ BM i?2 T QTQl
+QKTQM2Mi-r27m i?2 /2b+ B#2 Bib BMi2 M Hbi i2-?QrBi2pQHpz:
#v Bib BMi2'7 +2iQ HHQr 7Q BMi2 @+QKTQM2Mi BMi2" +iBQMbX

9k



1IMpB QMK2MWIiX2MpB QMK2Mi KQ/mH?2 ++Q nbVB IK #@® B? B2 PviP2b Q7

bvbi2K “2bTQM/bf 2 +ibX //BiBQM HHv- bBM+2 Qm" ;Q H Bb iQ :
2MpB QMK2Mi +? M;2b- i?2b2 Kmbi HbQ #2 KQ/2HRIEKITHBTH2b Q:
7Q° BMbi M+2 i?2 i° Mb +iBQMb i? i 7  m//2i2+iBQM bvbi2K ? b i
i i K +?BM2i> MbH iBQM bvbi2K ? biQ i  MbH i2- Q' i?2 DQ#b "2

/| Ti i BQMK M ;2'XBMivTB+ Ha a-i?2 [/ Ti iBQMK M ;2 +QMi BML
Q7 / Ti iBQM i +iB+bX >Qr2p2°- M/ /Bz2 2MiHv 7°QK T '2pBQmb r
+QMbB/2" / Ti iBQM i +iB+b i? i /IB'2+iHv +im i2 Qp2 i?2 JG +QK
"2i° BMBM; i?2JG KQ/2HX 1 +? [/ Ti iBQM i +iB+ Bb bT2+B}2/ #v, L
i'B;;2 b Bib 2t2+miBQM M/ r?B+? ;2M2° HHv /2T2M/b QM i?2 bi i2
2MpB QMK2Mic UBBV i?2 2z2+ib QM i?2 i ;2i2/ +QKTQM2MibX q2
b imTH2 +QKTQb2/ Q7 i +iB+ +Qbi M/ i +iB+ H i2M+vX h?Bb /Bp
i?72 BKT +i Q7 i?2 /Bz2 2Mi /IBK2MbBQMb Q7 i +iB+b QM Qp2  HH b
+QMbB/2° "2i° BMi +iB+, Bi? b M bbQ+B i2/ Hi2M+v- bBM+2 "
MQM@M2;HB;B#H2 KQmMi Q7 iBK2c B7 i? ii +iB+ Bb 2t2+mi2/ BM -
KQM2i ‘v +Qbi-r?B+? /2T2M/b #Qi? QM Bib H i2M+v- M/ QM i?2 mN
b2H2+i2/ 7Q" i?2 2t2+miBQMX "v H2p2  ;BM; KQ/2H +?2+FBM; iQC
+ M 2tTHQ 2 Hi2 M iBp2 / Ti iBQM TQHB+B2b rBi? i?2 Q#D2+iBp?2
QTiBKBx2b bvbi2K miBHBivX

JG@2M #H2/ bvbi2BRX2v MQp2Hiv Q7 Qm 7" K2rQ F Bb i? i Bi 2M ;
#OQmii?2 / Ti iBQM Q7 JG@2M #H2/ bvbi2Kb-r?B+? r2 #bi +iHv /
+QKT Bb2irQivT2b Q7 +QKTQM2Mib, JG@# b2/ M/ MQM@JG # b2/
MIG@# b2/ +QKTQM2Mi Bb mb2/iQ 2M+ TbhmH i2 MJG KQ/2H i? i
[ i2/ U2X;X-"2i" BM2/VX LQM@JG # b2/ +QKTQM2Mib "2 mb2/iQ 2
7TmM+iBQM H +QKTQM2Mib Q7 i?2 bvbi2K #2BM; K M ;2/f /| Ti2/X P
iB+iQi?2 KQ/2HBM; Q7 i?2 TTHB+ iBQM@/2T2M/2Mi/vM KB+b Q7
r?eB+? + M#2 +?B2p2/#v 2bQ iBM;iQ +QMp2MiBQM Hi2+?MB[m2b
HBi2  im 2 (k3- Rk9- Rkd)X >Qr2p2 -i?2 BMi2" +iBQMb #2ir22M MQ
+QKTQM2Mib K v biBHH M22/iQ #2 KQ/2H2/ 7Q irQ Tm TQb2b, BV
b BMTmiiQi?2JG +QKTQM2Mi Q BBV mbBM; i?2JG +QKTQM2Mid|
TmM+iBQM z2+iBM; bvbi2K miBHBiv #v //BM; M2; iBp2fTQbBiBp2
i bFX 6Q 2t KTH2-BM MJG@# b2/ b+?2/mHBM; bvbi2K- QM+2 [
i?72 b2H2+i2/ +HQmM/ TH i7Q°KU+QMbB/2 2/ iQ #2 MQM@JG # b2/ +
++ m HQ7 "2r /U2X;X-/2T2M/2Mi QM i?2DQ#0b 2t2+miBQM iBK?2
b 7Q° KQ/2HBM; JG +QKTQM2Mib- Qm ™ /2bB;M BKb iQ 2Mbm 2
2°iB2bBV ;2M2 " B¥HB+ #H2 iQ Q|BM2 M/ QMHBM2 H2 "MBM;- bmT2
M/ b2KB@bmT2 pBb2/ KQ/2Hb-/Bz2 2MiivT2b Q7 JG KQ/2Hb U2X;
7Q 2bUBBY i +i #MHh2#H2 #v T Q# #BHBbiB+ KQ/2H +?2+F2° HBF2
?B;? H2p2H Q7 #bi +iBQMiQ B/ bvbi2K iB+ WMBIBBHMWBDtpB2 KiB/RH +
+ T #H2 Q7 + Tim'BM; F2v/vM KB+b Q7 JG KQ/2Hb i? i UBp¥M2" H
2ti2MbB#R2DB; M2/ iQ #2 2 bBHv 2ti2M/2/iQ BM+Q TQ i2 //BiBQM
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M/ +mbiQKBx2/iQ+ Tim 2 TTHB+ iBQM bT2+B}+ /vM KB+bX h?2 7¢
27Q K HHVKQ/2H JG +QKTQM2MibiQ + Tim 2i?2B 2 "Q  BM +QK
U2 HBxBM: kV- M/ i?2 BKT +i Q7 KBbT 2/B+iBQMb QM bvbi2K mit

8Xk 6Q K HHv JQ/2HBM: JG *QKTQM2Mib

g2 bi i #v #bi> +iHv 7Q K HBXBM; i?2 #2? pBQ Q7 M JG +QKTQM?:
bi i2c UBBV i?2 b2i Q7 2p2Mibi? i +? M:2 Bib bi i2c UBBBV i?2 HQ:¢
bi i2 2pQHp2b /m2iQ 2 +? TQbbB#H2 2p2MiX

J +?BM2 H2 "MBM; +QKTQM2MNi i i2Z®7 MJG +QKTQM2Mi Bb +?2 ° +
#V irQ 2H2K2WribHBiv K MBt?2 b2i Q7 M2r / i UFMQrH2/;2V r?B+?
BM7Q K iBQM “2: “/BM: i?2 /i ++mKmH i2/bQ 7 * #vi?2 JG +QKT
bm:;2bifm HBiv KBbBt d K i'Bt r?22° 22T 2b2Mib i?2 BMTmi ivT2b 7Q
bvbi2K- M/ t?222 2b2Mib i?2 /Bz2 2Mi K2i'B+b Q7 BMi2 2bi 7Q" b
#bQHMI2 2°°Q - ++m > +vVX 6Q 2t KTH2- BM i?2 + b2 Q7 K +2?B
K v#2 2H2p MiiQ [m MiB7vi > MbH iBQM [m HBivBMi2 Kb Q7 M2rb
IM M+2X aBKBH "Hv-7Q" 7  m//2i2+iBQM bvbi2K-i?22 BMTmiivT2
i° Mb +iBQMb U2X:X- H2:BiBK i2- 7" m/mH2MiVX

6Q  i?2 bT2+B}+ + b2 Q7 +H bbBl}+ [BIQHWBJIG KD IRH D -b2?Z2M b
+QM7mbBQM K i"BtX h?2 +QM7mbBQM K i'Bt Bb i #mH " r viQ
+H bbB}2  (Rd8) M/ HHQrb mb iQ #bi  +i Qp2 i?2 BMi2"M H /vM K
#2BM; mb2/ r?BH2 biBHH + Tim BM; i?2 [m HBiv Q7 Bib T 2/B+iBC
N NnKi'Btr?22 22T 2b2Mib i?2 MmK#2 Q7 Qmimii?R H® MFXn BBIQNL H
K i'Bt K BMi BMb i?2 T'Q# #BHBiv Q7Q M2BMT b B2 4+ #vhB2 KQ/2H
#2HQM:BM:jiQ AM Bb+i- /m2 iQ ?2Qr Bi Bb +QMbi m+i2/-i?2 +QM7mb
++2bbiQ K2i'B+bbm+? b7 Hb2 TQbBiBp2bfM2: iBp2b-r?B+? +QMt
Hi2'M iBp2 K2i'B+b- HBF2 7@b+Q 2 Q' "2+ HH-i? i + M #2 Q7 BMiz
/2i2+iBQM bvbi2Kb (3)X

h?2 7° K2rQ ' F HbQ bmTTQ ib i?2 bT2+B}+ iBQM Q7 KmHiBTH?2 -
+ M #2 Q7 BMi2 2bi r?2M i?2°2 "2 b2p2  HBMTmi ivT2b iQ M JG }
b+?2/mH2" "2+2Bp2b /Bz2 2Mi DQ# ivT2b- bQK2 2 bB2  iQ +H bbB
KQ/2H2/ #v bbQ+B iBM: /Bz2 2Mi[m HBivK i'BtiQ 2 +? DQ# ivT2
i72 K2i'B+b Q7 BMi2 2bi "2#v@T Q/m+ibQ7i?2+QM7mbBQM K i Bf
bBM;H2 [m HBivK i'Bt+ M #2 2KTHQV2/ BMbi2 / Q7 KmHIiBTH2 +QM
K i'Bt rQmH/ i?mb ? p2 2 +? DQ# inTM7Q #BK2MBBQK dBRK2MbBQM

h?2 b2+QM/ 2H2K2Mi Q7 i?2 JG +QKTQM2Miébh bi i2 2T 2b2Mib i?
#v i?2 JG +QKTQM2MiX h?Bb Bb +? * +i2°Bx2/ #v UBV i?22 /i i? ii"
mb2/7Q i BMBM; Tm TQb2b- M/ UBBV i?2M2r/ i i? i Bb +QMiBMr
iBQM M/ i? i 2T 2b2Mib i?2 +m "2Mi bi i2 Q7 i?2 2MpB " QMK2Mi i?
>Qr2p2°-i?2 2T 2b2Mi iBQM Q7 i?Bb FMQrH2/:2 Bb TTHB+ iBQM /
mb2@+ b2b Bi K v #2 2MQm:? iQ K BMi BM +QmMi2  7Q  i?2 BMT1
i2K- BM KQ 2 +QKTH2t b+2M "BQbi?2/ i ; i?2°2//m BM; 2t2+miBQI
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BM7Q K iBQM iQ +? ~ +i2 ' Bx2 i?2 2MpB QMK2Mi U2X;X- K2 bm'2b
FMQrH2/;2 + M #2 mb2/ #vi?2 [/ Ti iBQM i +iB+b r?2M [/ TiBM; i?2 J

J +?BM2 H2 "MBM; +QKTQM2ME@BMP2 QiRP2X +QKTQM2Mib BM i?2 bv
BMi2 +irBi?i?2JG +QKTQM2Mi-r2 T QTQb2 ;2M2°  HBMi2 7 +2 i
iBQMX hvTB+ HHv- MvJG +QKTQM2Mii? ibmTTQ ib / Ti iBQM 2]
[M2 ' vmT/ i2nFMQrH2/;R7/2i" BM *H2 "Hv- M2r K2i?Q/b + M#2 [/2/iQ
BMi2 7 +2iQi BHQ i?2 7 K2rQ FiQ bT2+B}+ TTHB+ iBQM 2[mB
K MBTmH iBQMb Q7 i?2 /i b2i U2X;X- bm#@b KTHBM; +2°i BM ivT
/[IBIBQM H / Ti iBQMi +iB+b U2X;X- mMH2 "MBM;VX g2 /2i BH 2 +

bi?2 M K2 bm;;BBibBb mb2/iQ bQHB+Bi T 2/B+iBQM 7' QK i?2J
aBM+2i?2[m HBiv K i Bt #bi +ib rvi?2 #2? pBQ Q7 i?2JG +QKT
+ b2 2t2+m[BRA;WQ "2bTQM/b iQ "2 /IBM; i?2 p Hm2 7Q " i?2 /2bB 2/
[mMm HBiv K i BtX g?2Mi?2[m HBivK i Bti F2bi?27Q KQ7 +QM7mb
#2? pBQ Q7 i?2 JG +QKTQM2Mi r?2M BbbmBM; T 2/B+iBQMb Bb #
QMHV Qp2  i?2 HBF2HB?QQ/bbT2+B}2/BMi?2+QM7mbBQM K i BtX
#v 2t2+miBm2 " Bb T Q# #BHBbiIB+ 2p2Mii? i+ M bbmK2 Mv Q7 i?.
+H bb2b Q71?2 +H bbB}2 -rBi?i?2 T Q# #BHBiv ;Bp2M #v i?2 +H DI

h?2 K2i?®Q7T/ i2nFMQrH2b;2Q0mH/ #2 + HH2/ r?2M i?2 bvbi2K ? b "2
M2p2Mi M/ i?mb i?2 2 Bb M2r /i iQ #2 ++QmMi2/ 7Q X h?2 7" Kz
2Bi?2° Q7 iRRGTBBATmMi- JG Ti2BOQBRAWIBTBINRTmMi- JG T 2/B+iBQM-
QOmiMmih?2 b2H2+iBQM Q7 2Bi?2° QTiBQM Bb /QK BM /2T2M/2MiX |
/2i2+iBQM /QK BM- FMQrBM; i?2 +im Hp Hm2 Q7 i’ Mb +iBQM UH
MQi Hr vb TQbbB#H2 (R9k)X aBKBH "Hv- 7Q° K +?BM2 i° MbH iBQ
+Q "2+ifT2 72+ii MbH iBQMb 7Q° b2Mi2M+2 Bb MQi hihG™ Mi22/X
BMTmi-JG T i2KBrtbhBOM2KTHQvV2/X

6BM HHV-BMQ "2bTQM/biQ "2i°" BMBM; i?2JG KQ/2H "2bQ iBM; iC
i?72JG +QKTQM2Miob bi i2X b /Bb+mbb2/ BM a2+2iiB @WBEKR- /1Bz2 2
p vBM; +QKTH2tBiB2b- + M #2 2t2+mi2/- 7Q BMbi M+2 #v KQ/B7\
M/fQ ™ i?72 "+?Bi2+im 2 Q7 i?2 JG KQ/2HX IHRBKBNt2v-m?P2/iBH2 Q7
TTHB+ iBQM /2T2M/2MiX

h?2 7° K2rQ'F + M #2 2ti2M/2/ iQ ++QmMi 7Q° KQ 2 K2i?Q/b- N
KQ'2 / Ti iBQM i +iB+bX aBM+2 i +iB+b ivTB+ HHv ? p2 M bbQ+B
/IB'2+iHv BKT +i bvbi2K miBHBiv-i?2b2 "2+ Tim 2/ #vi?2 7 K2rQ
Bbmb2/iQ /2i2°’KBM2 7i2  ?2Qr K Mv mMBib Q7 iBK2 i?22z2+ib Q7
JG +QKTQM2Mi U M/ iQ i?2 bvbi2KVc i?2 +Qbi Q7 2t2+miBM; i +iB-
/IBb+QmMi2/ 7" QK i?2 bvbi2Kéb miBHBivX

J +?BM2 G2 "MBM: +QKTQM2Mi bi i§?20Q MnBBQMX +2 K2i?Q/ Bb i’
$2°2/-i?22Dbi i2Q7i?2JG +QKTQM2Mi +[M2 2+ GIMO BRHXbaBWH2 Q7 bF]
i?72JG KQ/2H 7Q° T 2/B+iBQM-Bi/Q2b MQi HWX/ii2nFRIQTAO®2Mib|
2/:2+? M:2bi?2 FMQrH2/;2 Q7i?2JG +QKTQM2Mi #v //BM: BMbi M+
"2i° BM? M;2b #Qi? 2H2K2Mib Q7 i?2 bi i2, i?2 [m HBiv K i'Bt M/ |
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mT/ i2/iQ "2~2+ii?2 2t2+miBQM Q7 i?2 / Ti iBQM i +iB+X AM i?2 +
iBOM i +iB+-i?2 /i mb2/7Q" 2t2+miBM: i?2 i +iB+ BbmT/ i2/ BM i~
+QKTQM2Mibm+?i? iBiBb MQHQM:;2 +QMbB/2 2/ M2r/ i X h?2 [m
"2~2+ii?2 M2rp Hm2b 7Q  i?2 bvbi2K K2i'B+b Q - BM i?2 bT2+B}+ +
i72 M2r T°2/B+iBp2 T2 ' 7Q K M+2 Q7 i?2 JG KQ/2H 7i2 i?2 "2i° BM.

8Xj S '2/B+iBM; i?2 1z2+ib Q7 / TiBM; UQ  MC(

F2v "2[mB 2K2Mi Q7 Qm 7" K2rQ F Bb i?2 #BHBiv iQ T 2/B+i i?
2t2+miBM: / Ti iBQM i +iB+b QM i?2 JG +QKTQM2Mib U 2[mB 2K 2\
i727 K2rQ'F bbQ#HidBQOW BKT +i T 2/BBi®D2 G AIVIi iBOM i +iB+X
h?2 ASBbBM +? “:2 Q7 T 2/B+iBM:, UBVQ@d2? /i BbiBQM/4 (B it
bvbi2K miBHBive M/ UBBV i?2 BKT +i Q7 i?2[m ARBOQM QM i?2 71
+QKTQM2MiX 6Q 2 +?2 JG +QKTQM2Mi-r2 HbQ BM+HmM/2 M / Ti il
iQ T2'7Q KBM; MQ +? M;2b iQ i?PR X QREDMPMNI WS TO5i +iB+
Hr vb T°2/B+ib x2 Q +Qbib Ui?Bb i +iB+ BM?2 2MiHV ? b MQ +QbiV
+ Tim2bi?2 2pQHmMIBQM Q7 i?2 KQ/2H6b T2 7Q K M+2 B7 MQ +iB
/2;° 1 iBQM Q7 ++m > +v Q7 i?2JG +QKTQM2Mi /m2iQ /i b?B7ibX
HHQrb i?2 KQ/2H +?22+F2° iQ [m MiB7v i?2 BKT +i Q7 /Bz2 2Mi / Ti
mMiBHBiv M/ 2 bQM #Qmii?2B +Qbif#2M2}ib i  /12@QzbX

g2 7Q+mb QM i?2 T Q#H2K Q7 ?2Qr iQ 2biBK i2 i?2 7mim 2 2pQH
T2 7Q K M+2 Q7 i?2 JG +QKTQM2Mi M/ /2b+ B#2- BM i?2 7QHHQ
i +FH2 i?2 T'Q#H2K Q7 BKTH2K2KiBEM/AQH #FQBHBZQ  ;2M2 B+ JG
+QKTQM2MibX AM/22/-7Q" / Ti iBXOMBMR B+0Q HH2HC QW 2biBK iBM:
+QDbi? b#22M BMp2biB: i2/ BMi?2 bvbi2K6b +QKKmMBivX h?2 HBi2
/I"Bp2M TT Q +?22b # b2/ QM Q#b2 pBM; T 2pBQmb “2i° BMBM; T Q-
FBi? r?Bi2@#Qt K2i?Q/b (RN9)- + M ;2M2" i2 ++m’ i2 T'2/B+iBp2 K

S'2/B+iBM; i?2 7mim 2 [m HBiv Q7 JG:BQ KN QM2Nith K [vh+H B M
Ki'BEiQ+? ~ +i2'Bx2i?2T2 7Q°K M+2Q7JG +QKTQM2Mib-2biBK i
T2'7Q°K M+2 Q7 i?2b2 +QKTQM2Mib 2pQHpQUBHRHNBPRAHRARIBK iBR
Tmim 2-7Q BMbi M+2 /m2 iQ b?B7ib z2+iBM; i?2 [m M@MQRQ7 i?2 +i
b +QMb2[m2M+2 Q7 “2i° BMBM; i?2 KQ/2HiQ BM+Q ' TQ"  i2 M2rHv
h?2 T QTQb2/ K2i?Q/ #bi® +ib Qp2  i?2 bT2Bfv KIQT2 HBQN Bi+iB
b ;2M2 B+ 7aM;+iBRINI °%i?2 i T°'Q/m+2b M2r I°KQM2H F2b
b BMTmi, UBW K@/QHIQ i?2 2t2+miBQM Q7 i?72 mbiB+HQUBBY /iP
KQ/2Hc UBBBYV MRr-/i? 1 #2+ K2 p BH #H2 bBM+2 i?2 H bi [/ Ti iBC
/2THQVBM; i?2 KQ/2HBM T Q/m+iBQM M/ : i?2°BM; M2r b KTH2b |
i'mi? H #2HbX g2 bbmK2 MNi #QMWi BM ;"QmM/ i mi? H #2HbX [//Bi
r2 bbmK2m? iMM® "2 :2M2'B+ bmT2 pBb2/JG KQ/2Hb i? i "2[m2°B
T2/B+iBQMb 7Q i?2BMTmib KTH2bX h?2b2irQ bbmKTIiBQMb HH(
Ki'B+2b Q7MQMNME i Mv 7mim 2 iBK2 BMi2 'p H- bBM+2 i?2B" T 2/
+QKT "2/ rBi?i?2; QmM/ i mi? H #2HbX
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g2 b22F iQ #mBH/ #H +F@#Qt “2:°2bbQ b U2X:X- ° M/QK 7Q 2bi
'Bp2M KIQ/DHi BM2/ iiBK2y QM /M/2r /Ni p BH #H2 ti>iBK2

T 2/B+ii?2 [m HBivK i'B+2bM)7MN ¥ KiQBXk Ur?2k2 0 Bb i?2

T 2/B+iBOM HQQF@ ?2 / rBM/QrX

[ Ti iBQM BKT +i/ i b2i UKAQVIXBM bm+? #H +F@#Qt 2; 2bbQ b-r
A. #v bvbi2K iB+ HHv bBKmH iBM; i?2 2t2+miBQM Q7 i?2 / Ti iBQN
/i 1/Bz2°'2Mi TQBMib BM iBK2X h?Bb HHQrb mb iQ ; i?2° Q#b2 ' p
2t2+miBQM Q7 i?2 / TiBQM i +iB+ BM /Bz2 2Mi 2MpB " QMK2Mi H +Q
b2ib Q7 /i mb2/iQ [/ Tii?2 KQ/2Hc UBBV p B iBQMb BM i?2 iBK
2t2+miBQM Q7 i?2 i +iB+c UBBBV /Bz2 2MiJG T2 7Q K M+2 #27Q 2
h?2 }"bi bi2T Q7 i?22 T Q+2/m 2 iQ #mBH/ M A. +QWBEFib Q7 KQI
JG +QKTQM2Mi BM T Qi/mB-KBR W IQPR HbX .m BM; i?Bb KQMBiQ BM;
i?72 #b2M+2 Q7 ASb-r2 bbmK2i? iMQ / Ti iBQM Bb 2t2+mi2/X
L2ti- r2 /12TMHRYM i2biBM; TH i7Q KUbQ b MQIiiQ z2+ii?2 T QI/r
K2MiV M/ bvbi2K iB+ HHal) TiTH¥7 iBB2Z B Mi D-pBHad\Kq; | o;N;) X
h?Bb vB2H/b MMr-KIQB2H? r2 2p Hm i2 i2p2 v7imimj2 i BKDBW®@i2 p H
i BMBM; i?72 +Q "2bTQM/BM; [m HEB{(v K PB2X2HHMIQIRBY T6oQ+2/m 2b v
T KQ/2Hb- "2bmHiBM; 7°QK iM2 1 MBziIBQMiIQBK2 BMi2 'p Hb- M/ T°Q
T (T 1) K2 bm 2K2Mib Q7 i?2 [m HBiv Ki B+2b iiBK2b
6Q 2 +?2 Q7(rP2l) K2 bm 2K2Mib-r2 ;2M2" i2eM iR.i2IMb~-B#2b
i?72 [m HBiv QM KQ/iBHj2r k Q#i BM2/ #v 2t&MmIBMN) i iBK2QM
KQ/MH - r?212/2MQi2b i?2 /i mb2i/iQiBRHW2" i2 KIQ/2MN; i?2
M2r /i ; i?2°2/ 7 QIKmMBIKBRHjiBK2+? 284 v? b bi ";2ip "B #H2b i?2
K2i'B+b Q7 i?2 [m HBivK i'BtQ -7Q i?2T 'iB+mH ~+ b2 Q7 +H bb
7Qi?2+QM7mbBQM K ijBkQHKOV2HMNBKRIQ 2b i?2 TQHHQIBM; 72 |
C" bB+ 72 imQpB/2 # bB+ BM7Q°'K iBQM QM UBV i?2 KQmMi Q7 .
2t KTH2bV mb2/iQ ;2ME/- IRBARKHAH,; i?72°2/ 1?2 2 NZ UBBY¥X-
i?72 ++m° +v Q7 i?2 KQ/2H b?Q iHv 7i2 Bib ;2M2 iBQM M/ i
i?72iBK2 2H Th2/ bBM+2 i?2 H bi 2t2+miBQM Q7 iX2 / Ti iBQM i
CPmMiTmi +? ° +i2 ' BbiBAXb ¥2Bi#h2 22 /Bbi ' B#miBQM Q7 i?2 QmiTn
Mi; MM;X Ai HbQ BM+Hm/2b i?2 /Bbi'B#miBQM Q7 i?2 mM+2"
T 2/B+iBQMbX h?Bb 72 im 2 Bb BM+HmM/2/ QMHvV r?2M i?2 JG KC(
"2, /IBM; i?2 mM+2'i BMiv Q7 T 2/B+iBQMX h?Bb BM7Q K iBC
+QKKQMHV 2KTHQV2/JG KQ/2Hb HBF2 ° M/IQK 7Q 2bib- M/ : ml
CAMTmi +? ~ +i2°'BbiBBK 7Q #mT2m,2 p "B iBQMb BM i?2 /Bbi ' B#m
72 im 2b Q7 Aji BWRMNpX aT2+B}+ HHv- 7Qf 2 r2? +/QKITm22 i?2
S2 "bQM +Q "2H iBQM +Q2{+B2Mi#Mi2M Bib p Hm2b BM
Pp2° HH-i?2 A.+ M#2b22M b +QKTQb2/ Q7T B'bQ772 im 2b-r
bT2+B}+ 6+? ° +i2 'BbiB+6 Q7 i?2/i Q KQ/2H iirQ/Bz2 2Mi TQBI
Q7/ i p BH #HPR MiBKY /Bbi B#miBQM Q7 T 2/BHiR/H#VHK QbH2Hbi iBK2
Mi MM;X h?2 H bi bi2T Q7 i?2 T'Q+2bb +QMbBbib Q7 2ti2M/BM; |
i?2 p "B iBQM Q7 2 +?2 72 im 2 b 7QHHQrb, UBV 7Q b+ H 72 im
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r2 2M+Q/2 i?2B  p "B iBQM mbBM: i?2 ~ iBQ M/ /Bz2 2M+2c UBBYV
T ' Q# #BHBiv /Bbi B#miBQMb U2X:X- T'2/B+iBQM6&b mM+2'i BMivV
i?72 C2Mb2M@a? MMQM /Bp2 ;2M+2 (Rky) UBMbTB 2/ #v T 2pBQm
b+ H K2 bm 2K2Mi Q7 i?2 bBKBH "Biv #2ir22M irQ T Q# #BHBiv /E
K2i?Q/QHQ;v + M HbQ #2 TTHB2MI@THAB+Xb2AM72BRE + b2- i?22 / i |
/2b+ B#2b ?2Qr i?2 ++m° +v Q7 KQ/2H Q BiBBHHHZpQ#ipRMP2iB K DB
j+k-# b2/ QM i?2BM7Q K iBQM] % B™MBEH/2BiBEX2 HBM7Q K iBQM +
#2 [12/iQ 2 +?2MX v

/| Ti iBQM BKT +i T'2/B+iQ b dR REbWABi i?72 A.iQi° BM b2i Q7 B
T2M/2Mi ASb-r?B+? + M#2 bBKTH2 HBM2 "~ KQ/2Hb Q #H +F@ #Qt
7Q°2bib Q" M2m™ H M2irQ ' FbX 1 +? AS Bb i  BM2/iQ T 2/B+ii?2p
Q7 i?2 [m HBiv K i'Bt- Q i?2 pHm2 Q7 +2HH Q7 i?2 +QM7mbBQN
M@ ‘v +H bbB}+ iBQM T iF#H2BKM f2T2 M22Mi p Hm2b 7Q " i?2 +Q 21|
+QM7mbBQM K i'Bt- ;Bp2Mi? i2 +? "Qr KmbibmKiQ RX 6Q i?2 + b:
N=2-BiBbbm{+B2MiiQ T 2/B+ii?2p Hm2b Q7 i?2irQ 2H2K2Mib QM i
BM/Bz2 2Mi "Qrb- "2 MQi bm#D2+iiQ MvKmim H+QNbPZ2-BMiX 6Q
Bi Bb M2+2bb "viQ 2Mbm 2 i? i i?2 T 2/B+iBQMb Q7 i?2 ASb i *;2i
b K2 "Qr bmK iQ RX h?Bb + M #2 +?B2p2/ #v mbBM; bQ7i@K t 7mN\
i?72 T'2/B+iBQMb ;2M2" i2/ #v i?2 ASb BMIiQ T Q# #BHBiv /Bbi B#r

AMi2;" iBM; i?2 ASb BM i?2 7Q KHIRD/ABK "2 +QKTH2t KQ/2Hb- 1
#Hv #H +F@#Qt U2X;X- M2m~ H M2irQ FbV i?2v + M MQi #2 2{+B2M
bT 'iQ7i?2 7Q°K H KQ/2H- r?B+? Bb p2'B}2/ #v T Q# #BHBbIiB-
S AaJ (NN), i?2b2iQQHb/Q MQi HHQri?2p2 B}+ iBQM T Q+2bb iQ
+2bb2b Ur?B+? +QmH/ #2 mb2/iQ 2M+ TbhmH i2i?2 BKTH2K2Mi iBQ
M HvbBbX >Qr2p2 -B7i?2 7 K2rQ F Bb #2BM; mb2/iQ TH M 7Q i
i?72 ASb+ M#2 [m2 B2/ #27Q 2i?27Q K Hp2 B}+ iBQMi F2b TH +2
#2 b2Mi b BMTmip B #H2b iQ i?2 7Q°K H KQ/2HX a2+iBQM 8X8 T
QM ?QriQ mb2i?27 K2rQ'FiQ TH M7Q  i?2HQM;:@i2 KX

8X9 ++QmMMIBM; 7Q G #2H .2H v

q?BH2 Bi Bb 7 B'Hv i'BpB H iQ +QKTmi2 p Hm2b 7Q" 72 im 2b bm-
b KTH2b rBi? r?B+? i?2 JG KQ/2H ? b MQi #22M i° BM2/ M/ UBBV i
i?72 KQ/2H r b H bi 2i° BM2/- +QKTmiBM; i?2JG KQ/2H®6b "2 HiBK2
K v MQi#2 bbi B;?i7Q'r /X b /Bb+mbb2/ BM a2+iBQM kXjXk- i?E
7Q  r?B+? :°QmM/@i"mi? H #2Hb K vi F2 MQM@M2:HB:;B#H2 iBK2

hQ //°2bbi?Bb +? HH2M;2-r2 H2p2 ;2 bhi i2@Q7@i?2@ iJG H
SQMM/ @i mi? H #2H mM p BH #BHBiv r?2M / TiBM: JG@2M #H2/ b
TQb2/7 K2rQ'F+ M#2 mb2/7Q" rB/2 " M:2Q7/QK BMb rBi?Qmi
QM H #2H p BH #BHBiv- BM+ 2 bBM: i?2 7" K2rQ Féb TTHB+ #BHE
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h?2 7QHHQrBM: T * ;> T?b T QpB/2 MQp2 pB2rQ7i?2bi i2@Q7@
70 T2 7Q°K M+2 2biBK iBQM (ed)- HQM; rBi? /Bb+mbbBQM Q7 Bitl
M2r p2 ' bBQM i? i Bb #2ii2°  bmBi2/iQ i?2 7  K2rQ'F M/-BM T 'iB+
LQi2i? i 2;2bbBQM T Q#H2Kb Ui?2JG KQ/2H6b QmiTmi/QK BMBb
BMiQ +H bbB}+ iBQM QM2b #v /Bb+ 2iBxBM:i?2i :2i /QK BM- Hi?Q
T 2/B+iBQM 2°°Q  /m2iQ i?2 +?Qb2M /Bb+"2iBx iBQM :° MmH “BivX

p2° :2i?°2b?QH/2/ +QM}/2M+2 U h*V

6Q b2H7@+QMi BMK2Mi-r2 T'QpB/2 M Qp2 pB2r Q7 h* (ed) M/ b
HBKBM 'v i2 '’ KBMRQHQ ;k® +G2bb + HB# 12/ fHxbBBR2Y - M? 2
T 2/B+i2/ T°'Q# #BHBix @ZHQIMBEBNMmMiQ QM2 i?R2 bBi Q7 QmiTmi +H b
Y- ++Q /BM; iQ #K b*B}2[mB 2b b+Q &: 70N+ i RQNM2B+? i F2b
b BMTmk@/BK2MbBQM H p2+iQ° Q7 T ' Q# #BHBIiBR/bQmMTImb #v +H
"2 HMmK#2 X h?2 b++2TimMbiBQRM-QM}/2M+2 M BH @b BAR+iBQM
M/ Bb mb2/ iQ 2biBK i2 i?2 2tT2+i2/ KBb@+H bbB}+ iBQM "~ i2X
iBGMBb +?Qb2M bm+? i? i B7 i?2 +H bbB}2 T '2/B+ib i? ixi?2 QmiTr
Bb2Y rBi? ?B;? T Q# #BHBiv 2H iBp2Hv iQ s@AxRiB2Q mH /bb2b- i?
?B; (X)) > ;(x):;8 61 4 s(fi(x)) >s(f;(x)) X *QMp2 b2Hv- B7 i?2 +H bl
T 2/B+ibi+HQbbBMTBi? 2H iBp2Hv HQr T Q# (¥)B BB ym H/2A2 HQT,
i) £00:8 81 4 s(fi(x) <s(f;(x) X

P'B;BM HHv- h* (ed) +QMbB/2ﬁ,b irQ b+Q 2 7TmM+3B@WMb, J tBKmi
Kty fj(x)c M/ L2; iBp2 1MSFQ))= i fi(x) H@j(x) X >Qr2p2 - BMi?Bb
rQ Fr2mb2 QMHvV i?2 L2; iBp2 1Mi QTv 7mM+iBQMX

AM Mmib?2HH- h* 2biBK i2b M JG KQ/2HO6b T 2/B+iBp2 [m HB
p HB/ iBOQMMZiH #2H2// i U2X;X-r?B+? BM+HmM/2b i?2 KQbi '2+2M
7Q7i?2 T bi T '2/B+iBQMY QF BH2MbB}2b i2 QEPAHM+? i? ii?2
MmK#2 Q7 b KTH2b i? i Q#i BM KbiHQ iZ R MrbK22M Q7 2 " Q b Q7 +H
f Q@BPX h?Bb T°Q+2/m 2 Bb BHHmbi " i2/ #v i?2 Th2m/Q@+Q/2 BM
2tT 2bb2/ +QKT +iHv b 7QHHQTrb,

Exp o I [s(f (X)) <t]l= Exyyp e vl K Ly fi(X)6y ; UBXRV

r?22°12/2MQi2b i?2 BM/B+ iQ yiP+iB@M/ iMhi? +H BX hQ@2BINTmi
bB/2 Q7 i?2 2[m iBQM /2}M2b i?2DFiBr@iQ b QCRHZ2HBM i?2 i? 2b?2Q
M/ i?2 "B;?i bB/2 bT2+B}2b iD? BUBX2Xi2MMPK#2> Q7 2°°Q b Q7 i?2
f QMPN-r?2B+? r2 HbEM@QPHFXbh?2 2bP@HU #2 2 bBHv +QKTmi2/ b
+Q  2bTQM/EBITI@RTB® T2 +2MiBH2 Q7 i?2 /Bbi Dk BPQN2 @ VbH?Q M2 b 7 !
2biBK i2i?2 +Q "2+iM2bb Q7 BM/BpB/m HT 2/B+iBQMH Q@M i “;2i-
QM r?2i?2° 2 +?2 T'2/B+iBQM&b b#)XQ 12?B2 " #Qp 2Bi2H@ i ?mb #2
+QKTmi2/ b,
1 (D MNs)) = E,p n[l[s(f (x)) <t]: UusXkV

LQi2 i? i h* + M 2biBK i2 r?2i?2° BM/BpB/m H T 2/B+iBQMb 2
i22 :2M2° H KmHiB @ Kk PY-bi#BM /@DbUMQi HHQr mb iQ TBMTQBMi |
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H;Q Bi?KGR);B+ 2KTHQV2/ #v h*iQ /2i2 KBM2 i?2 /2+BbBQM i? 2b"

R,T'Q+2/nVEBM/ni?" 2b2@HY
. kKBb+H bbB}R/ BMTmih_ . v : :
p ? ?
K, 1°(DPY KBMT&mib gKIIanl.ZZ Q i2QMi?2 p HB/ iB
i, C2im S22 +2MIBHRPbDU7UtVVV2im M 1?2(MPY@i? T2 +2MiBH2 Q7 i?
b+Q 2 /Bbi'B#miBQM 7Q  i?2 p HB/ iBQM b2i
9,2M/ T°Q+2/m~2

2tT2+i2/iQ #2i?2+Q "2+iQM2-BM+ b2 +H bbB}2'6bT 2/B+iBQM B
7Q° #BM v +H bbB}+ iBQM T ' Q#H2Kb 2biBK iBM; i?2 +Q "2+iM2bb
/[2i2 " KBMBM; r?B+? Bb i?2 2tT2+i2/ +H bb BM + b2 i?2 +H bbB}2 6b
#2 BM+Q "'2+iX h?Bb HHQrb mbiQ 2KTHQvV h*iQ 2biBK i2i?2r?QH

*H bb@" b2/@ h* U*" @ h*V

AM ;2M2° H- H #2H /2H v + M #2 i?Qm;?2i Q7 b 7Q K Q7 i2KTQ  F
i72 /0 M/ i?2 H #2HbX JQ 2 7Q Kl HMAN+MmQ 2 Mi2iB K2 h T KA M/
i'mi? H #2Hb "2 p BH #H2 7Q  2MpB QMK2Mi H 2p2Mib U2X;X- i N
bvbi2KV i? i +QKTH2i2/ mT tQ dBKR2?BWbiMR2biBK i2 i?2 +m " 2Mi [m
MJG KQ/2H- QM2 2Bi?2  "2bQ ibiQ UBV /2H v2/ H #2Hb-?22M+2 mb
i72 JG KQ/2H&b [m HBiv- Q  UBBV iQ K2i?Q/b HBF2 h*i? i BKiQ 2b
T 2/B+iBp2 [m HBivBM i?2 #b2M+2 Q7 H #2HH2// i X

q?BH2 BMi2;  iBM; h* rBi?BM Qm 7> K2rQ F r2 B/2MiB}2/ irQ °
BM;b- r?B+? H2/ mb iQ T'QTQb2 M2r K2i?Q/, +H bb@# b2/@ p?2
J2M+2 U*"@ h*VX h?2 M2ti T ° ;> T?b /2b+ B#2 h*6b HBKBi iBQMbD-
BM 6B:m 2b 8Xk M/ 8Xj- M/ 2tTH BM ?2Qr *"@ h* +B +mKp2Mib i?2K

GBKBi iBQM RO } bi HBKBi iBQM Bb "2H i2/iQ Bib UBKTHB+BiV bb
#mMiBQMb Q7 b+Q 2b 7Q  i?2 +Q "2+ifBM+Q "2+i T 2/B+iBQMb Q7 2

bQ i? i #V mbBM; bBM;H2 i? 2b?QH/- Bi Bb TQbbB#H2 iQ }i i?2 2"
++m° i2HV 7Q  #Qi? T 2/B+i2/ +H bb2bX u2i-B7i?2b+Q 2b Q7 BM+
/Bbi"B#mi2/BM /Bz2 2Mi 2;BQMb 7Q  /Bz2 2Mi T 2/B+i2/ +H bb- bE
JH2V- h* BbmM #H2iQ +Q "2+iHv}ii?2 +QM7mbBQMK iBt mbBM;

//°2bb2b i?Bb HBKBi iBQM #v +QKTmiBM; i? 2b?QH/ T2 T 2/B+i2
r?B+? Bb b2i iQ K i+?2i?222°Q " i27Q i?2 T 2/B+iBQM Q7 i? ibT2+
BM *"@ h* 2 +? +H bb i? 2b? QH/F?/2IRQi2MM Bb i?2 b2i Q7 QmiTmi
+H bb2b- Bb +QKTmi2/ b 7QHHQrb,

Exo » I [T RH(X)) = 17 s(f (X)) <till = Exxyyp oI [T RH(X)) = i7y6i]]; UBXjV
r?2 T 2(x)) /12MQi2b i?2 +H bb T 2/B+i27 @V BMXnhiB22mb2 Q7 T2°

+H bb i? 2b?QH/ T QpB/2b * @ h* rBi? //BiBQM H ~2tB#BHBiv rBi?
BHHmbi  i2/ BM 6B;m 2 8Xk- HHQrb *"@ h*iQ }i T'2+Bb2Hv i?2 +H

8y



6B:m 2 8Xk, h* UKB//H2 THQiV Bb mM #H2 iQ +Q "2+iHv }i i?2 +in
i72 H27i- r?2°26_6 bi M/b 7Q" "2 Hf +im H ;"QmM/ i'mi?c M/ 86S6
i?2 p HB/ iBQM /i +QMbB/2 2/ BM i?Bb 2t KTH2 pB  bBM;H2 i? 2t
/Bz2 2Mi +? ° +i2 BbiB+b Q7 i?2 /Bbi'B#miBQMb Q7 b+Q 2b 7Q" i?
b +HObMM/ML UBX2X- #2HQr M/ #Qp®5iRD/BHMK2Z2b?QH/VX "v mbBM;
i2°2b?2QH/ T2  +H bb-*"@ h* U'B;?i THQiV ++QmMib 7Q  i?2 /Bz2" 2
BM 2 +? +H bb M/ }ibi?2 +im H+QM7mbBQM K i BtX

GBKBi i BQM*Xb2+QM/ HBKBi iBQM i? i BbBM?2 2MiiQ h*d6b /2bB
7 +ii? i BM K Mv "2 HrQ'"H/ TTHB+ iBQMb UBM+HmM/BM; JG@# b2
bvbi2KbV-i?2 T '2/B+i2/ +H bb /Q2b MQi M2+2bb "BHv +QBM+B/2
T Q# #BHBiv ++Q /BM; iQ i?2 +H bbB}2'X 6Q+mbBM; QM i?2 #BN
K2 Mbi? ii?2i?°2b?QH/ mb2/iQ /2+B/2i?2 +H bbiQr?B+? T 2/B+
i?72 KQ/2H6b QmiTmi T°Q# #BHBiB2b M/ 272 °2/iQ b 6JG KQ/2H i
M/ 8XjV Bb QE3XMEBI,n 2 8Xj BHHmbi®™ i2bi?Bb b+2M "BQ- M/ +QMb
i?72JG KQ/2H6b i? ' 2b?QH/ Bb b205¥%¥v /2bB;M- #Qp2

h?Bb 2t KTH2 /2KQMbi  i2b i? i h* 7 BHb iQ +Q "2+iHv }i i?2 +Q
r2 ~>m2i? ii?BbBb/m2iQ irQ K BM + mb2b, UBV i?2 mb2 Q7 bBN
HQ# H2 Q™ " i2 " i?27i?7 M T2 +H bb 2 "Q" " i2 U b/Bb+mbb2/ #\
mb2 Q7 b+Q'BM; 7TmM+iBQM UHBF2 M2; iBp2 2MiOR-TY\BHIP B3 ? Bb
+ Tim 2 i?2 7TQHHQrBM; F2v /2bB" #H2 T QT2 iv r?2M2@Z2, 1?72 KQ/:
re2M i?2 KQ/2H T 2/B+i2/ T ' Q# #BHBiv ;2ib +HQb2 iQi?2 KQ/2H06b
/IB'2+iBQM- BX2X- #Qp2 Q" #2HQr BM 6B;m 2b 8Xk M/ 8XjV- i?2 I
/[2+°2 b2 UmM+2"i BMiv ;"Qrb br2 TT Q +?2i?2i? 2b?QH/VX hQ i +
mb2b KQ/B}2/ p2 bBQM Q7 i?2L2; iBp21Mi QTv7mM+iBQM-r?B+?
IMi"QUWE V M/ Bb /2}M2/ b 7QHHQTrb,

NE (f (x)); BT R(x)= K fy (fj(x)

MNE (F00: TR0 = (Ef ) 2 Qi?2°rBb2

UugsXxXov

r?2'8BE() bi M/b7Q i?2L2; iBp2 1Mi'QTv7mM+iBQMX M HvxBM; 6B
iQ b22 MNE () 2Mbm 2b- #v /2bB;M-i? ii?2 irQ KBb+H bbB}2/ b KTH:
yrbT 2/B+i2/;2i HQr2 b+Q 2i? M Mv Qi?2 T 2/B+i2/ +H bb@y b
b2i Ub KZHWR/B "2 i?2 +HQb2biiQi?2JG KQ/2HO6b i? 2b?QH/ M/ +Q°
mM+2'i BM T 2/B+iBQMbVX g2 2p Hm i2 *"@ h* BM a2+iBQM eXkX
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6B:m 2 8Xj, h* UKB//H2V 7 BHDb iQ +Q "2+iHv }i i?2 +im H +QM7
b+2M "BQ BM r?B+? i?2 KQ/2H i? 2b?QH/ Bb BB UQQ HQHM 2Q/HB 2222 \
i /2@Qz #2ir22M "2+ HH M/ T 2+BbBQMVX AMi?2b K2b+2M "BQ-"
}ii?2 +im H +QM7mbBQM K i'Bt #v, UBV }iiBM; i?2 2°°Q" " i2 Q7 2
i?°2b?QH/c UBBV 2KTHQVBM; JQ/B}2/L2; iBp2 1Mi'QTv b+Q 2 7m
Pf(x)=1) KQMQiQMB+ HHv /2+°2 b2b bBi TT Q +?2bi?2JG KQ/2H¢
T 2/B+iBQM6b mM+2"i BMiv BM+ 2 b2bVX

mb2@+ b2 M/ /2KQMbi® i2 2Qr Bi HHQrb i?2 7° K2rQ FiQ BKT Qp
+QKT “2/iQ p2'bBQM i? imb2b h* M/iQ p2 bBQMi? i "2HB2b QN

8X8 GQM;@i2 K 1biBK iBQM Q7 i?2 "2M2}ib
20" BM

IT MmMiBH i?Bb TQBMi-r2 T°2b2Mi2/ b?Q i@bB:;?i2/ p2 'bBQM Q7 i?:
/Q2b MQii F27mHH /p Mi :2Q7i?2T Q# #BHBDbiB+ KQ/2H +?22+F2°
i?Bb b2+iBQM r2 EBVIiTERAI+ 2B¥IS +iS°2/B+iQGFRIAK SH MMBM;V -
b2H7@ / Ti iBQM TT Q +? iQ /2+B/27Q i?2 HQM: i2 ' Kr?2MiQ “2i°
aT2+B}+ BATHD+mb2b QM i?2iKG&MH+ M/ Bb H i2  2p Hm i2/ # b2
i727 m//2i2+iBQM mb2@+ b2 Ua2+iBQM eXkVX

*2 HH2M;2b Q7 mbBM; i?72 7" K2rQ F7Q HQM;@i2 K TH MMBM;

h?2 K2i?Q/QHQ:v /2b+ B#2/ BM a2+iBQM 8Xj /Q2b MQi bmTTQ i HC
i2M/BM: Bi iQ TH M7Q  i?2 HQM:; i2 'K Bb MQi i'BpB H 7Q  i?2 7QHH

AX ASb + MMQi #2 BMi2;  i2/ BM KQ/2H +?2+F2 b brh2® mbs_Aald (
i?72 ASb "2 +QKTH2t KQ/2Hb- TQbbB#HvV #H +F@#Qt U2X;X- ° M/Q
KQ/2HbV i?2v + M MQi #2 2{+B2MiHv UMQ" 2 bBHvVV BKTH2K2Mi2/
h?2°27Q°2- b/2b+ B#2/BM a2+iBQM 8Xji?2 ASb "2[m2'B2/ T BQ"
QTiBK H / Ti iBQM bi> i2:vrBi? i?2 T'Q# #BHBbiB+ KQ/2H +?22+F2"
ASb- r?B+? 2M+Q/2 i?2 2tT2+i2/ #2M2}h QFMYN2Q i i BiMi:BiQ ™I

i +iB+b- "2 i?2M b2Mi iQ i?2 KQ/2H +?22+F2° b BMTmi 72 im 2b 7C

8 k



6B:m 2 8X9, Pp2'pB2r Q7 i?2 T°Q+2bb iQ BMbi MiB i2 HQM:@bB:?i
bvbi2Kb BT TH 2

T Q+2bb iQ bi "iX h?Bb TT Q +? Bb ++2Ti #H2 7Q b?Q i@i2 K TH
[mM2°v 2 +?2 AS QMHvV QM+2 iQ ;2i i?2 T °2/B+iBQM Q7 i?2 2z2+ib Q
bQH2HV 7Q i?2 bm#b2[m2Mi iBK2 BMi2 p HX

>Qr2p2 - 7Q°  HQM;@i2 K TH MMBM; h+21 BBBIb 1P Q iHQQFBGE H2 ik
T 2@[m2 vi?2 ASbiQ;2i T " 2Z/FMBQMIbi7F@RbiQYZ i?72IJGCG KQ/2H U M/
i?721 +iB+b p BH #H2 7Q 222 +BMBNDQT- AK/;X?2M b2M/ i?2b2 T 2/B+iE
bBMTmiiQi?2 KQ/2H +?2+F2 X :2iiBMi,miA/BbiBIQMEQ7Q?2IL KQ/2
"2[mB 2b bBKmH iBM; i?2 2pQHmMIiBQM Q7 i?2 bvbi2K M/ Q7 i?2 2Mg
+?2+F2 X u2i- i?Bb Bb 2t +iHv r? i KQ/2H +?2+F2 b /Q /m BM; i?2 j
bm+?- "2T2 iBM; i?2 bBKmH iBQM QmibB/2 i?72 KQ/2H +?2+F2 rQml
BM2{+B2Mi M/ 2 "Q @T QM2X

AAX JQ/2H +?2+F2 b H +FbmTTQ i7Q T mbBM; M/ 2bmKBM; 7Q
T Q+2bbX2 iQi?2 BM #BHBiviQ bi® B;?i7Q'r "/HvBM+HmM/2i?2 ASD
M Hi2"M iBp2 QTiBQM +QmH/ #2 iQ [m2 v i?2 ASb i?2°Qm;?2Qmi i
re2mM2p2° Bi "2[mB '2b i?2 #2M2}ib T 2/B+iBQMX >Qr2p2 - 2tBbiBN
bmTTQ i BMpQFBM; 2ti2°M H #H +F #Qt 7mM+iBQMb KB/@r v i? Qr
amTTQ iBM; i?Bb 72 im 2 Bb +? HH2M;BM; ;Bp2M i? i 2ti2"M H [m2
rQmH/ + mb2 i?2 bi i2 Q7 i?2 KQ/2H #2BM; +?2+F2/iQp vBM mMF
rvbX h?Bb /" biB+ HHv "2/m+2b i?2 TQbbB#BHBiv Q7 TTHvVBM; T i
p2'B}+ iBQM T°'Q+2bb-r?B+? "2+ m+B HiQ KM ;BM; bi i2 bT +2
2{+B2M+v Q7 i?2p2 ' B}+ iIBQM T Q+2bb (9N)X

8X8XR _BTPH2BMNKA +i_ S2/B+iQ _7T@QVMGEG@KLTH MMBM;

_BTTHR2i2M/b i?2 7° K2rQ'F M/ 2M #H2b HQM;@i2 K TH MMBM; iQ
"2i° BM JG KQ/2HX hQ /Q bQ- M/ b b?QrNBBWHRED®B 28XMM:BM22 b
iQURKNQMBIQ i?2 JG@2M #H2/ bvbi2K i? i Bb BM TDQOWHIBDM M/
[M2°B2b i? i i?2 JG KQ/2H 2+2Bp2b M/ QM i?2 QhkiFmBHi? M Bi ;21
TTHB+ iBQM bT2+B}+ / Ti iBQM BKT +i/ i DZUPWADZ QA2 i TOM / i

A.-i° BBOQF@® @ ASb UG @UABbNE2 7Q K H KQ/2H Q7 i?2 JG@ 2N
bvbi2K- BMi2;  iBM; i?D 8¥2@ HSLTTHBM T Q/m+iBQM M/ TH M r?2\
"2i° BM i?2 JG KQ/2H mbBM; }MBiPHHEXQR@BVIMZ22/b b BMTmib

i72 JG KQ/2HG6b +m "2Mi T 2/B+iBp2 T2 7Q K M+2 UBX2X- [m HBiv
i?2 QH/ /i i?2 i? b #22M mb2/iQ i° BM i?2 JG KQ/2H- M/ i?2 M2r /
KQ/2H KB:?i #2 '2@i  BM2/BETH2IM:2Mi2" i2 M 2tT2+i2/ QTiBK H T
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7Q  /2+B/BM: r?2M M/ i2PMBEMIQI iQt2/ HQQF@ 22 / ?2Q BXxQMX h?2
b2+iBQMb 2H #BTTREMMBH/BM: #HQ+FbX

GQQF@ ?2/ / Ti iBQM BKT +i/ i b2iUG @ A.V

h?2G @ A.Bbi?2# bBb7Q  #mBH/BM; G @ ASb M/Bb +QMbi m+i2
h?2 }'bi bi2T Bb iQ #mBH/ M A. #v 7TQHHQIrBM; i?2 T°Q+2bb QmiH
"2[mB 2b, URV ;2iiBM; T Q/m+iBQM /i i? i +?  +i2 Bx2b i?2 #27 j
U2X:;X- T'2pBQmb [m2°B2b 7Q" i?2 JG KQ/2H M/ bbQ+B i2/ ;"Qml
}t2/ T2 °BQ/- 2X;X- k KQMi?bc UkV b2iiBM; iBK2 BMi2'p HU2X;X- ?
“2i° BMBM; i?2 JG KQ/2H i 2 +? iBK2 BMi2'p Hc UjV 2p Hm iBM; i-
"2i° BM2/JG KQ/2H QM HH 7mim 2 iBK2 BMi2'p Hb UrBi?Qmi 7m’i?

"v/BpB/BM;i?2T Q/m+iBQM/ i b2H2+i2/ 2QB K& BMiB M; HX>- iR BB
T Q+2bbRBR2H/bt "2i° BM2/ KQ/2HbX hQ }M HBx2i?2 A. M/ +QKTmi
i? ii?72 ASb 2KTHQV r?2M 2biBK iBM; i?2 #2M2}ib Q7 “2i° BM- Bi B
i?72 T2'7Q K M+2 Q7 /Bz2 2Mi “2i° BM2/ KQ/2Hb i bT2+B}+ iBK2 BN
21 i?2 #2M2}ib Q7 "2i° BMBM; i?2 JG KjQ/2H+ QKBK22B'i2 BMR/ KQ/2F
R rBi? 2 +? T'2pBQmbHV "Ri*1IBMI/ XX HQH HHv- #v +QKT 'BM; HH T
*2i° BM2/ KQ/2Hb- r2 Q#i BMO(fY) WK @ 2bBRABRYHY¥ b2/ QM i?2
“2i° BM2/ KQ/2HbX

PM+2i?2 A.Bb+'2 i2/-r2+ M;2M2" i2i?2G @ A.X Hi?Qm;? b/:
b2+iBQM i?2 G @ A. +QMbi'm+iBQM p 'B2b bHB;?iHvV /2T2M/BM; Q
"2 BKTH2K2Mi2/-i?2°2 "2 biBHH +QKKQM bi2Thi? i M22/iQ #2 T2"
A.M22/biQ #2 2ti2M/2/ rBi? i?2 #2M2}ib Q7 “2i° BMBM; KQ/2Hb BN
6Q° BMbi M+2-7Q" "2R, BiM2/&KX @ 22H +QMi BMb i?2 #2M2}ib Q7 i?Bb
iBKPb1;j+2;u5j+L-r?212Bb i?2 i ";2i HQQF@ ?2 /X *QMp2 'b2Hv- i?
? bi?2 #2M2}ibj XiBK?2

hQ +'2 i2i?2 A. M/IG @ A.br2 bbmK2i? ii?2 / Ti iBQMi +iB+b
BM~m2M+2i?27mim 2/ i i? ii?2bvbi2K "2+2Bp2bX 6Q  BMbi M+2-
2 b bBM:;H2 i  +2 Q7 i Mb +iBQMb i? i Bb MQi z2+i2/ #v KQ/2H "2
i?2 i Q++m’ tiBERMQi z2+i2/ #vi?2 / Ti iBQMi +iB+ 21X+mi2/ iiBK

GQQF@ 2?2/ / Ti iBQM AKT +i S 2/B+iQ" b

g2 bi "i #v /2b+ " B#BM; i?2 +? HH2M;2b Q7 + 2 iBM; G @ ASb- M/
BM b2H2+iBM; BMTmi 72 im 2b 7Q° G @ ASbX h?2M- r2 T ' 2b2Mi ir
BKTH2K2Mi G @ ASb-/Bb+mbbBM; i?2B" /p Mi ;2b M/ /Bb /p Mi ;2

*2 HH2M;2b Q7 #mBH/BMAGI @ MiBOKBM: HQQF@ 2?2 / / Ti iBQM BK]
iQ'b UG @ ASbV Bb +? HH2M:;BM:; 7Q  irQ K BM "2 bQMbX 6B bi-iQ
HQM;@i2 K TH MMBM; + T #BHBiB2b- i?2 G @ ASbh ? p2 iQ #2 KQ/z2
HBM2 > KQ/2Hb (8d)- b? HHQr /2+BbBQM i22b (Re- kj)V bm+?2 i? i
7Q0°K H KQ/2HX
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h?2 b2+QM/ +? HH2M;2- 2bmHIBM; 7 QK BM+HmM/BM; i?72 G @ A
bBKmH iBM; ?2Qr i?2B° BMTmi 72 im 2b U2X;X- i?2 bi i2 Q7 i?2 2N
T 2/B+iBp2 [m HBiv Q7 M JG@KQ/2HV rBHH 2pQHp2 rBi?BM i?2 H
M2+2bb v #2+ mb2 i?2 KQ/2H +?2+F2 bBKmH i2b i?2 7mim 2 bi i2]
p2'B}+ iIBQM T Q+2bbX aBM+2 i?2 G @ ASb 2T "iQ7i?27Q K HK
72 im 2b iQ K F2 T 2/B+iBQM- i?2 2pQHmMiBQM Q7 i?2b2 72 im 2b
Kmbi HbQ #2 + Tim 2/i? Qm;?Qmii?2 p2 B}+ iIBQM T Q+2bbX

L2ti-r2 /Bb+mbbi?2 i /12@Qzb BMpQHp2/ BM b2H2+iBM; 72 im 2t
2tTH BM ?Qrr2 //°'2bb i?2b2 +? HH2M;2b M/ BMbi MiB i2 G @ ASb.

G @ ASbBMTmi 72 6@ 28X BMBIiB Hp2 bBQM Q7 i?2 7 K2rQ Fr2 B
mb2 Q7 H ;2 MmK#2 Q7 Hi2 "M iBp2BMTmi 72 im 2biQ 2biBK i2i
[mMm HBiv U+7X a2+iBQM 8XjVX >Qr2p2 - r?2M mbBM; KQ/2H +?2+F
i?72 HQM; i2 ' K- i?2 H ;2 i?2 MmK#2 Q7 BMTmi 72 im 2b mb2/ b
i?72 H ;2 i?22 MmMK#2 Q7 72 im 2b r?Qb2 2pQHmMIiBQM M22/b iQ #2
TH MMBM; ?2Q BxQMX h?Bb + 2 i2b i /2@Qz #2ir22M ? pBM; G
72 im 2b- i?mb TQi2MiB HHv +?B2pBM; #2ii2° ++m  +v- p2 bmb r
i?72B° 2biBK i2/ M im 2 2 BM?2 2MiHv MQBbvX h?mb- r?2M + 2 iE
iQ F22T BMiQ ++QmMi MQi QMHV i?2 BKTQ i M+2 Q7 BMTmi 72 im~
Q7i?2G @ ASb-#mi HbQ ?Qr ++m” i2Hv i?2 2pQHmMIBQM Q7 i?2bz
i2°Qm;?2Qmii?2 TH MMBM; 2Q BxQMX

E22TBM;i?2b2 +QMbB/2" iBQMbBMiQ ++QmMi- M/;Bp2Mi?2;Q
HOQOM; @i2 KT 2/B+iQ b-i?2} bibi2TiQr '/b#mBH/BM; G @ ASb +Q
T? b2 BK2/ i M pB; iBM; i?2i /12@Qz Q7 G @ AS ++m +v p2 bm
72 im 22pQHmMiBQMX h?Bb + M#2 T2 7Q K2/ mbBM; bi M/ "/ 72 im~
QM i?2 ASb-bBM+2 ii?Bb bi ;2i?2 ;Q HBbiQ mM/2 bi M/ r?B+7? B
BM7Q K iBp2iQi?2 ASbX

6Q BMbi M+2-bi 'iBM; 77 QK M BMBiIiB HUH ";2V b2i Q7 p BH #H
b2H2+iBM;f/Bb+ "/BM; 72 im 2bi? i 22tT2+i2/iQ #2 Q7 H2bb BKTC
"2bTQM/iQ, UBVHQQFBM; i72 im 2 +Q "2H iBQM #2ir22Mi?2 p B
72 im 2b i? i "2 ?B;?Hv +Q "2H i2/ rBi? Qi?2 72 im 2bc UBBV i  E
rBi? HH 72 im 2b p BH #H2- HQQFBM; i 72 im 2 BKTQ i M+2 7Q i
1?72 KQbi BKTQ i Mi UiQT LV QM2bX

AMDbi MiB iBM; G @ AStK2bb Q7 i?72 mM/2 HvBM; KQ/2HBM; bi" i2;
KQ/2Hb-b? HHQr /2+BbBQM i'22bV 2KTHQV2/iQ BMbi MiB i2 G @ A
2M #HBM; HQM:@i2 'K TH MMBM; Bb bBKmH iBM; i?2 2pQHmiBQM Q
22 /?2Q'BXxQMX _2+ HHi? ii?BbBb "2[mB 2/ bBM+2 i?2 KQ/2H +?2+
i 2 +? bi2T Q7 i?2 p2°'B}+ iBQM T ' Q+2bb iQ [m2'vi?2 G @ ASb M/
#2M2}ib Q7 2t2+miBMi- MMQi-

Pmi Q7 i?2i?°22 72 im 2 b2ib 7Q i?2 ASb U+7X a2+iBQM 8XjV-
Q7 i?22MpB " QMK2Mi H72 im 2b M/ Q7 i?2 KQMNBMQ72HiiBp BH #I
bi® B;?2i7Qr "/ bBM+2 T bi/ i + M#2 mb2/iQ #mBH/ iBK2@b2 B2b |
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6B;m 2 6R&j,22 2T 2b2MiBM; i?2T i?b M/ 7mim 2 bvbi2K bi i2b UM
i?72 KQ/2H +?2+F2 /m BMBHhBIRMKTBOM@ + 2 iBM; irQ BMTmi b KT
i?72 S 2/B+iBQM@# b2/ M. 2Q Zb2MXb i?2 bi i2Q7i?22JG KQ/2H i2 -
BMi?2i 22X 2b2Mibi?2 T 2/B+iBQMb Q7 i?2/BzZ|\7IZﬁ§_’/[‘PGI\/@ ASbX L
MPredet /Bz2' /m2 iQ i?2i° MbBiBQM i? i Q++ml bM2RBQ  iQ i° MbBiBQM

Tmim 2 p Hm2b 7Q i?2b2 72 im 2b (jj- Rk9- Rek)X aBKBH "Hv- F22T
21 BMiB+r b 2t2+mi2/ "2[mB 2b M //BiBQM Hp B #H2BM i?2 7Q
MQi bB;MB}+ MiHvVv BM+ 2 b2 Bib +QKTH2tBivX

h?2 K DQ" +? HH2M;2 HB2b BM bBKmH iBM; ?Qr i?2 72 im 2b i? i
i?72 JG KQ/2H 2pQHp2X h?Bb +Q "2bTQM/b iQ 2biBK iBM; i?2 2tT2Z
/| Ti iBQM i +iB+ rBHH vB2H/ R-2r2B+PmBM Y2 bii?2 G @ ASb "2 i  BI
iQ T 2/B+iX h?mb- i?2v + M #2 H2p2 ;2/ 1iQ +QKTmi2 i?2 2pQHmi!
JG KQ/2H /m ' BM; i?2 p2 B}+ iBQM T Q+2BbIXTHI2BMRD B2M2H QOB M ;
Hi2 "M iBp2r vb7Q +2 iBM; G @ ASbr?B+?r2 /2b+ B#2 #HQ2r- /I
+QMbX "Qi? Hi2 M iBp2b "2 ;" QmM/2/ QM i?2 F2v T'BM+BTH2 Q7 E
p2 bBQMb U2X;X- HBM2 "~ KQ/2Hb-Db? HHQr /2+BbBQM i 22bV Q7 i?
1?72 7Q K HKQ/2H Q7 i?2JG@2M #H2/ bvbi2KX

S'2/B+iBQM@# b2/@Gh@ ASHbi bi> B;?2i7Qr */ TT ' Q +? iQ /Q HQ|
TH MMBM: rBi? i?2 ASb rQmH/ #2 iQ Hr vb mb2 i?2 b K2 AS BM
7 b?BQM-M K2Hv mbBM: Bib T R EBWTEQ Md 7 2BRQ " T 2/B+iBM; i?:
i iBK21X >Qr2p2 - ;Bp2M i?2 +? BMBM; Q7 i?2 T 2/B+iBQMb- M/ i?
b BMTmi 72 im 2b r?2M 2biBK iBM; i?2 #2M2}ib 7Q  i?2 7TQHHQrB M
KBbK i+? #2ir22M i BM UMQM@MQBbv /i V M/BM72 2M+2 UMQE
2°°Q T°QT : iBOQMi? ' Qm:?2Qmii?2 HQQF@ 2?2 / 2Q BxQMX

S'2/B+iBQM@# b2B@® B @ /ABdh i?2 KBbK i+? T Q#H2K #v HB:MBM
mb2/iQi° BMi?2G @ ASb rBi? i?2/ i mb2/iQ [m2 vi?2K BM i?2 TH
iQ #mBHY/B+iBQM@# h2/ @M @HARA@ r22+7/2 i2 G @ A% b2/
QM i?2 UBM?2 2MiHv BKT2 722i\B FiROBW@QWRI @& @ ASb

6B:m 2 8X8BHHmMbi® i2bi?2 T Q+2bb Q3 R/B +BB/Q 6@ AR @T @
h?2i°22b?2Qrbi?2 2tTHQ  iBOQMT i?b bBKmMH i2/ #vi?2 KQ/2H +?22+F
T Q+2bb-:Bp2Mi?2irQ / Ti2iB @MME/B pbBH #H2 i2 +? iBK2@Dbi2T.
mb 7Q+mb QM i?2 irQ Tm TH2 M QP24 @BG BBMMbBiBQMb R M/ kX LQi

RLQi2i? i i?2 T°2/B+iBp2 T2 7Q K M+2 Q7 i?2 JG KQ/2H /2T2M/b QM i?2 b2[m?2
r?BH2 i?2 2pQHmMIiBQM Q7 i?2 2MpB QMK2Midéb bi i2 Bb BM/2T2M/2Mi 7°QK i?2 |

8e



i? ii° MbBIiBQM R 7QHHMQEM iBHBQ?BH2 i° MbBiBQM k BRT 2+2/2,
i +iB+X *QMbB/2" i MbBiBQM RX h?2SA2/BibiBQU @ #BIRI @ @ AS
MbBIBES b i?72 JG KQ/2H bi i2 BMTmi F&simb2bibM/ ;2iX LQi2 ?2Qr
MPEde Ui?2 JG KQ/2H bi i2 BMTmi 72 im 2bV BYEQKTTB2? Bb2/ Q|
T 2/B+i2B#%/B+iBQM@# b2/ ® GH® ASMQiZB'QBb +QKTmi2/ b i?2
/IBz2 2M+2 #2ir22MG?RQ/2H bi i2=2 @@,V M/ i722/B+i&
KQ/2H bi i2=01@ % VX h?Bbr v-i?2 T°2/B+iBQM 2°°Q b i? i "2 2tT
b22M r?2M i?2 KQ/2H +?2+F2° Bb TH MMBM; i?2 / Ti iBQM bi' i2;v
iBK2i?2G @ ASb "2 +'2 i2/X

LQi2 i? i i?2b2 T 2/B+iQ b M22/iQ #2 #mBHi b2[m2MiB HHv- ;Bp?
S'2/B+iBQM@# bZ/@ GI @QAELQMZ M22/b i?2 T 2/B &i'ROBWH BIIM @2
# b2/@G @@SHQQHA@ PR HQ bi i +'2 iBM; G @ A.b7Q 2 +? HQQF (
}'biM22/iQ Q#i BMi?2 T 2/B+iBQMb Q7i?2 ASbX _2+ HHi? ii?2 A
R# b2/ QM i?2 +m "2Mibi i2 Q7i?22MpB " QMK2Mi M/ Q7 i?2 bvhi2K
MQi +QMi BM Mv T 2/B+i2/fMQBbv p Hm2 UM2Bi?2° 7Q  i?2 BMTmi

_QQi@G @ ATHixQm;?S8?2/B+iBQM@# b2/0TbI@i ASKBbK i+? Bbbm?Z
T '2pBQmbHYV /2b+ " B#2/- i?2 mb2 Q7 TL2iI@ +iI@KQ™Di ) # }iQ BAMA n?i2 7/2
im2b M/ i ";2i p HM2b 7Q+HQHRF@® PQ /M 2°°"Q° ++mKmH iBQM T°
_QQi@G @ /ABb i?Bb T Q#H2K #vi®  /IBM;@Qz 72 im 2 2biBK iBQM 2
2M2bbX aT2+RBGi@BVARtAEHIQRBI i?2 Q#b2 ' p iBQM i? i QMHv ii?2 b
bBKmH iBQM T ' Q+2bb /Qr2 +im HHv FMQr i?2 +m "2Mi bi i2 Q7 i?2
"b2/ QM i?Bb BRRB@?G- @ AP HQQF@ 7?2 / bT2+B}+V "2i° BM2/iQ
JG [m HBivp B iBQM rBi? 2bT2+iiQ i?2 FMQrM M/ 2 "Q @722 U
i?72bi i Q7i?2bBKmH iBQMX h?Bbr v-i?2v pQB/ "2HVBM; QM 2" " C
JG KQ/2H bi i2iQ ;2M2" i2 T '2/B+iBQMb 7Q  i?2 7TQHHQrBM; iBK2 b
HbQ BM i?Bb + b2-QQi@®@& i@ QASD +? HQQF@ 1222 MiJaR/IQ

G @ A.b, QM2 G @ A. 7Q° 2 +? HQQF@ ?2 /X 1 +? G @ A. Bb +2 i.
#v ;QBM:i?°Qm;? HHBibb KTH2b- +QMbB/2'BM;i? i2 +? QM2 Bb
bi?2 QM2 /2TB+i2/ BM 6B;m 2 8X8X h?2M-7Q 2 +? QQi-i?21i 22
HQQF@ ?2 / Q7i?2G @ A. mM/2  +QMbi m+iBQMX PM+2i?2 /2bB" 2
i?72 MQ/2b UBX2X- TQbbB#H2 7mim 2 JG KQ/2H bi i2bV ii? i/2Ti?
i?72 G @ A.X 6Q 2nm?iMOBMTmMi 72 im 2b i? i +? ~ +i2°'Bx2 i?2 bi i2
KQ/2H "2 i?2 QM2b ii?2 "QQiQ7i?2i 22- MJQP@GC EBIAB #27?2

i- BM2/iQ T 2/B+iBb +QKTmi2/ bi?2/Bz2 2M+2 #2ir22M i?2 "2 H ¢
bii2 iMQ/B/i?2p HM2b Q7 JG KQ/2H bi i2 72 im 2b ii?2 "QQiX

_2: /H2bb Q7 i?2 G @ AS ivT2i? i Bb BMbi MiB i2/- r2 M22/ iQ
#Qi? r?2M i?2 JG KQ/2H Bb “2i° BM2/ M/ r?2M Bi Bb MQiX h?mb- r
7Q0° 2 +? HQQF®@i?BM@ AS MMQG @ ASX hQ i  BM i?2b2 G @ ASb
G@A.7Q i?2+Q "2bTQM/BM: HQQF @ "22 /BBW/N QiF @/IBRHIB/QMBMiQ
r?B+? "2 mb2/iQ i BMi?2 +Q "2bTQM/BM: G @ ASbX 6Q  BMbi M
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6B:m 2 8Xe, JQ/MH2b Q7 i?2 7Q K H KQ/2BTUBN #Hm2V ~2[m!

MQ/2b "2 mb2/ b BMTBBM@QASbh- #2+ mb2 i?2V2HQBMIEBKBQMb -
r?BH2 #°QrM MQ/2b MDG b@/ ARG X

6Q K H JQ/2H Q7 i?2 JG@1M #H2/ avbi2K

h?2 7Q°K H KQ/2H Q7 i?2 JG@2M #H2/ bvbi2K U6B;m 2 8XeV Bb +Q
2MpB QMK2Mi-i?2 / Ti iBQM i +iB+b- M/ i?2 JG@2M #H2/ bvbi2K-
JGKQ/2H #bi> +iBQMX //BiBQM HHv- M//Bz2 2MiHvV7 QKi?2Db?Q
i72 7° K2rQBA-THR7Q K H KQ/2Hb BMGQ@TASh2BRBb F2v #mBH/BI
#HQ+F iQ TH M 7Q  i?2 HQM: i2 K r?2M iQ “2i° BMX 6BM HHv- i?2
2M+Q/2b i?2 bvbi2K@bT2+B}+ 7mM+iBQM iQ QTiBKBx2X

h?2G @ AMQKTQM2Mi 2M+ TbmH i2b i?2 HQ:B+ i? i Bb mb2/ #v i?
Q#i BM-/m BM: i?2 p2 'B}+ iBQM T? b2- 2biBRii2BMINM QA2 B&T +i Q7
i iBQM i +iB+b QM i?2 T 2/B+iBp@ KX2BIT §2278 bK MvG @ ASbh
bi?2T Q/m+iQ7 p BH #H2i +iB+b-K2i'B+b Q7 BMi2 2bi M/ HQQF
7°m//2i2+iBQM mb2@+ b2 rBi? aG b QM i'm2 TQbBTIBEp@MmHY UhS _V
"2[mMB29G @ ASh7Q 2 +? HQQF@ ?2 /, hS_@ 2i° BM-hS_@MQT-
*2i° BM- M/ hL_@MQT U 2+ HH i? i- 7Q° MQ K HBXH/L+@M7mbBQ
GBbhiBM: 8XR UHBM2b k@jV bQQi®BQ@RBHSOF@ 22 / k 7Q" i?2 7°
/2i2+iBQM mb2@+ b2 "2BKTH2K2Mi2/BMi?2S_AaJKQ/2H +?2+F2°
+ HHV-i?2b2G @ ASb "2HVQM i? 22F2v72 im 2b-r?Qb2b2H2+iBQ!
7°m/ > i2-i?2hS_Q7i?27 m//2i2+iBQM KQ/2H ii?2 iBK2r?2Mi?:
[m2 B2/- M/ i?2 hL_ HbQ ii?2 bi i Q7 i?2 TH MMBM; T Q+2bbX
PBQmb b2+iBQMQQi@G2@MABD?2 T2 7Q K M+2 Q7 i?2 J®AD/2H i |
UBX2X0VW Q7 i?2 i'22 Q7 TQbbhB#H2 2tTHQ  iBQM T i?b U6B:m 2 8>
#2M2}ib Q7 "2i° BM i i?2LiX 1DiBXiBM; i?2 #2M2}ib 7Q° Qi?2  HQQF
[MB 2b BMbi MiB iBM; KQ 2 Q7 i?2b2 T 2/B+iQ b BMi?27Q K HKQ/
bbQ+B i2/rBi? 2 +?2 72 im 2 M/i?2 MQBb2 i2 KX

h?2 bvbi2K miBHBiv /2}MBiBQM- r?B+? 2M+Q/2b i?2 :Q H Q7 i?2
/2}M2/ pB S_Aaldb MQiBRMQZIMBM: i?2 T°QT2 ivi? ii?2 KQ/2H +
P2°Bl2b b 7TmM+iROMIQZ #i?M 2M #H2 "2 bQMBM: Qp2  [m MiBi iB|
Q7 BMi2 2biX 6Q i?2 7  m//2i2+iBQM mb2@+ b2-r?2°2i?2:Q H Bb
BM+m 2/ #vi?2 bVvRi2KB22X i° +F Q7 i?2/Bz2 2Mi +Qbibi? ii?2 bvbi
i?72 +Qbi Q7 2t2+12iBNIMPR+- M/ i?2 +Qbib Q7 pBQH iBM: 2Bi?2" U«
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GBbiBM; 8XR, AMi2; QB QAIGQ@ MSBb AalJéb 7Q K H KQ/2H bvbi2K n
/2}MBiBQM pB “2r b 7mM+iBQM

R ff hS  QQi@G @ ASb 7Q° HQQF@ 2?2 / k M/ 7Q i +iB+b _2i° BM U 2iV M/ LQT

k 7Q°'KmB8 n ASnhS_n 2inGQkn M/

i yXe9yR '2in6  m/n_ i2 Y @yXNk3R ALAhnhS_ Y RXd8k8 ALAhnhL_ Y @RXRkdk Ryy
9 Ve

g8 7Q°'KmB8 n ASnhS_nMQThn@GmkJ 4

e yX8yje MQTn6"  m/n_ i2 Y @yX3Red ALAhnhS_ Y RXyj93 ALAhnhL_ Y @yX89N3 Ryy
d Vc

N ff avbi2K miBHBiv /27BMBIiBQM

Ry 7Q ' KmWAT ' naG nT2M Hiv 4 U7T° = 6S_naG nh>_1a>PG.V \ aG nS1L Ghu , yc

RR 7Q KmHI "naG nT2M Hiv 4 UiT | hS_naG nh>_1a>PG.V \ aG nS1L Ghu , yc

Rk ~2r "/b]lbvbi2KIiBHBiv]

Rj (*2i° BMn+QKTHR2iR2) UiIBK?2
RO (iB+F) i'm2 UiBK2
rR8 2M/ 2r /b

yV , U_1h_ ALn*PahVc
yV , U7T ' naG nT2M Hiv Y iT'naG nT2M HivVec

UhS_ M/6S_VXh?2b2 "2b?QrMBMHBM2b3@RR Q7 GBbiBM; 8XR,
i22 bvbi2K ++ m2b i?2 "2i° BM +Qbic r?2M2p2°  iBK2 /p M+2b Ui?2
i?2 bvbi2K ++ m2bi?26S_ M/ hS_aG pBQH iBQM T2M HiB2b UHE
“2r Y/bitm+im 2-r2/2}M2i?2 [m MiBRIBS2TREBM /A7 X 6B;m"2 8XeV
i? i Bb +?2+F2/ /m BM; i?2 7Q 'K H p2 'B}+ iBQM T Q+2bbX h?2 /2}N
TTHB+ iBQM /2T2M/2Mi M/ r?2M Bi BlbMQiIBA 2 MIBi iBp2 T°QT2i
b?QmH/ #2 mT/ i2/ ++Q /BM;HvVX

8Xe amKK v

h?Bb +? Ti2 T '2b2Mi2/ 7 K2rQ F iQ 2M;BM22" b2H7@ / TiBp2 J
;2M2° i2b TQHB+B2b?22M bMRA@7V Ti MJIG@# b2/ bvbi2KX //BiBQN
i?72 7 K2rQ ' F bmTTQ ib #Qi? b?Q i@i2°K b r2HH b HQM;@i2 K T
T QmM/@i mi? H #2H /2H v #v H2p2 ;BM; bi i2@Q7@i?2@ i JG K:
KQ/2H T2 ' 7Q°K M+2 BM i?2 #b2M+2 Q7 ;" QmM/@i mi? H #2HbX

hQ + 2 i2i?27 K2rQ F-r2 // 2bb2/irQ K BM +? HH2M;2b, UBV 2
Q7 i?2 / Ti iBQMi +iB+b p BH #H2 iQ / Tii?2JG +QKTQM2Mi- M/
?Qr i?2 2t2+miBQM Q7 bT2+B}+ / Ti iBQM i +iB+r b 2tT2+i2/iQ
MiBHBivX q2 bQHp2/ i?2 } bi +? HH2M;2 #v + 2 iBM; / Ti iBQM BK
reB+? "2 KQ/2Hb i BM2/ iQ T 2/B+i i?2 2tT2+i2/ #2M2}ib Q7 2t2-
i +iB+X h?2 b2+QM/ +? HH2M;2 r b //"2bb2/ #v H2p2 ;BM; T Q# 1
M/ +°2 iBM; 7Q K HKQ/2H Q7 i?2 bvbi2K mM/2 " |/ Ti iBQMX h?BEL
BKT +iQ7 M / Ti iBQM QM Qi?2 bvbi2K+QKTQM2Mib M/ 2 bQM ¢
Bb 2tT2+i2/iQ BKT +i Qp2  HH bvbi2K miBHBivX

KAM S _AalJ +QKK M/b "22M+Q/2/ bT Q# #BHBbDiB+ bi i2 i (MbhBQBWQMmMm 7QHHQTr
I prob, ypdate; Y XXX préh, yupdate, X qg?2ddlard Bb i m@itlatey Bb TTHB2/ rBi? T ' Q# #BHBI\
proby U+ HH2/ i® MbBiBQ Madtio® # HABMBI vV ¥ T2+B7v M K2 7Q  i?2 +QKK M/ Q iQ b\
+QKK M/b #2ir22M KQ/mH2bX h?mb- +QKa¢tiovi /b 2B M HAV2ibBK 2 "2/ rg2ddd HH i? 2
Q7 HH +QKK M/b Bbi'm2X

8N



6BM HHv- r2 BMIBOTH®2/ TT Q +?2 7Q  mbBM; i?2 7° K2rQ F iQ TF
HOQM: i2 Kr?2MiQ / Tii?2 JG +EIKITH®W2Mi®b /Bz2 2Mi ASbi? i "2
i2:° i2/BMi?2bvbi2Kéb 7Q K HKQ/2HiQi F2 /p Mi ;2 Q7i?2T Q# #
bi i2 2tTHQ  iBQM K2+? MBbK M/ TH M 7Q  i?2 HQM; i2 KX

h?2 7QHHQIBM; +? Ti2 T 2b2Mibi?2 +H BKbi? i "2mb2/iQ 2p Hi
i?72 +QMi ' B#miBQMb- M/ p HB/ i2bi?2 +H BKb pB irQ mb2@+ b2bX

ey



*?2 Ti2 e
lp Hm iBQM

h?Bb +? Ti2  2p Hm i2bi?2 7 K2rQ ' F T°QTQb2/ BM i?Bb i?2bBb # b
+H BKb,
RM?2T ' QTQb2/ 7 K2rQ ' FH2 /biQ #2ii2  bvbi2K miBHBiv r?2M +(
TH2 # b2HBM2b-bm+? b T2 BQ/B+ KQ/2H mT/ i2bX

kXh?2 7° K2rQ ' F?2 b HQr H i2M+v- "2M/2 BM: Bi mb #H2 BM QMH B!

jXh?2 7° K2rQ F Bb ;2M2" HBx #H2 M/ TTHB+ #H2iQ "~ M;2 Q7 |
rBi? /Bz2 2Mi +? * +i2 BbiB+b M/ JG KQ/2HbX

1 +?2 +H BK Bb 7m i?2 /Bb+mbb2/ BM a2+iBQM eXR M/ p HB/ i2/ |
/BbiBM+i /QK BMbX h?2 } bimb2 + b2Bb b2H7@ / TiBp27 m//2i2
r?B+? Bb 2T 2b2Mi iBp2 Q7 #BM v +H bbBl}+ iBQM bvbi2Kb i? i H2
+H bbB}+ iBQM Bb +QKKQMHvV 2KTHQV2/ 7Q" K2/B+ H /B ;MQbBb
bvbi2Kb- M/ BMi'mbBQM /2i2+iBQM bvbi2Kb (RjN)- ?B:?HB:?iBM;
7° K2rQ F rBi? #BM v +H bbB}+ iBQM JG@2M #H2/ bvbi2KbX //B
mb2 + b2 i “;2ib ?B;?Hv BKT +i7mH /QK BM- M K2Hv A@# b2/ }M
r?Qb2 K "F2ir bp Hm2/ i TT QtBK i2Hv RkXR #BHHBQM la. M/ Bb
Qp2  Ry3 #BHHBQM la. #v kyjj (RRd)X

h?2 b2+QM/ mb2 + b2 Ua2+iBQM eXjV +QMbB/2'b Db2H7@ / TiBp
bvbi2K- ?B;?HB;?iBM; i?2 7° K2rQ Fob ~2tB#BHBiv- bBM+2 Jh bvt
iQ@b2[m2M+2 T°Q#H2Kb U7 KBHv Q7 JG TT Q +?2b ivTB+ HHv H
“HH M:m :2 T'"Q#H2KbVX hvTB+ HJh TTHB+ iBQMb BM+Hm/2 UB
7Q° BMi2 M iBQM H #mbBM2bb- /BTHQK +v- M/ T2 'bQM H +QKKm
iBQM (d8)Vc UBBV / TiBM; T°Q/m+ib-b2 pB+2b- M/ +QMi2MiiQ /B:
UBBBV i2 +?BM; MQM@M iBp2bT2 F2'biQ mM/2 bi M/ +QMi2Mi rBi"
MQHBM:Q (9)V- M/UBpV ?2HTBM; mb2 b pB TTHB+ iBQMbBM i
K2/B r?2 2BKK2/B i2i° MbH iBQM Bb #2M2}+B H (R9j)X aQ7ir "2 2
2tTHQ BM: i?2 + T #BHBiB2b Q7 Jh KQ/2Hb 7Q i bFb bm+? b miQ
+Q/2 +? M;2b (Rdd) M/ #m; }tBM; (Rd3)- Q +Q/2 +QKTH2iBQM (9e):
Jh KQ/2Hb ?B;?HB;?ibi?2 "2H2p M+2 Q7 i?Bbmb2 + b2 M/ Q7 i?22 T
7° K2rQ FiQ i?Bb /QK BM M/ +H bb Q7 bvbi2KbX

eR



h #H2 eXR, 6° K2rQ ' F + T #BHBiB2b M/ 2T 2b2Mi iBQM BM |

6° m//2i2+iBQM J +?BM2 i MbH iBQM
Ua2+iBQM eXkV Ua2+iBQM eXjV

JG b2H7@ / Ti iBQM
1ti2MbBQM iQ KmHiBTH2 i +iB+b
GQM;@i2°K TH MMBM;

h #H2 eXR b?Qrb i?2 + T #BHBiB2b Q7 i?2 7" K2rQ'F M/ i?2 mb:
+ T #BHBiB2b r2 2 BKTH2K2Mi2/X aT2+B}+ HHv- BM #Qi? mb2 + b2]
rbim M2/ BMiQ b2H7@ / TiBp2 bvbi2K i? i ii BM2/ ?B;?2 bvbi2K
. BMbi bBKTH2  # b2HBM2b U2X:X- T2'BQ/B+ / Ti iBQMVX h?Bb /
Q7 i?2 7° K2rQ'F M/ p HB/ i2b +H BK R Ua2+iBQMb eXkXR M/ eX]
J2KQMbi'® i2?2Qri?27 K2rQ'F+ M#22ti2M/2/iQ ++QmMi7Q KmHiE
7Q°i?27 m//2i2+iBQM bvbi2K-r2 +QM/m+i2/ bim/vb?Qr+ bBM; ?
i72 bvbi2K +QmH/ #2 2ti2M/2/ iQ ++OmMi 7Q° M 2ti° i +iB+ M/ 2C
+?22+F2 r b+ T #H2 Q7 2 M/HBM; bm+? 2ti2MbBQM Ua2+iBQM eXk
bvbi2K Bb 2Bi?2° MQi /MQZIQUii?2BHG KQ/2H Bb }M2@imM2/X h?Bb
MQi #22M +QMbB/2 2/ BM i?2 7  m//2i2+iBQM bvbi2K-i?mb /2KQMb
+ M+QT2rBi? p '"VBM: / Ti iBQM i +iB+b Ua2+iBQM eXjVX 6BM HH
7Q  i?2 HQM: i2°Kr b QMHV 2p Hm i2/ QM i?2 7" m/ /2i2+iBQM mb2 -

eXR *H BKDb

RX h?2 7 K2rQ ' FH2 /biQ #2ii2  bvbi2K miBHBiv r?2M +QKT 2/ ; |
22m BbiB+ # b2HBM2b- bm+? b T2 BQ/B?BOQ¥RHBK TBbi2pXHm i2/ 4
M HvxBM; i?2 #BHBiv Q7 i?2 7° K2rQ F iQ bvMi?2bBx2 / Ti iBQM
bvbi2K iQ +?B2p2 miBHBivi? i Bb +HQb2 iQ i?2 QTiBK H QM2 i?
"2 2KTHQV2/ Ubm+? bT2 BQ/B+ HHvQ "2 +iBp2Hv / TiBM;i?2 JG
Bbi? i- ;Bp2Mi? ii?2 7 K2rQ F Bb 2[mBTT2/rBi? T'2/B+iQ b Q7 i?
+Qbib Q7 2t2+miBM; 2 +?2 JG / Ti iBQM i +iB+- Bi rBHH /Q #2ii2" |
irQ /BK2MbBQMb i?mb # BM;BM; bvbi2K miBHBiv +HQb2  iQ i?2 QTi

kX h?2 7 K2rQ ' F BM+m'b HQr H i2M+v- "2M/2 BM; Bi mb #H2 BM
b2iiBM;hX2 7 K2rQ FBb 2z2+iBp2 iQTiBKBxBM; bvbi2K miBHBIiv /n
BMi?2 M Hvx2 M/ SH M +QKTQM2MibX L K2Hv-1i?2 / Ti iBQM BKT
T Q# #BHBbiB+ KQ/2H +?2+FBM; TT ' Q +? 7Q° bvMi?2bBxBM; [/ Ti
/[IBM; i?2b2 +QKTQM2Mib iQ i?2 /2+BbBQM@K FBM; HQQT BM+'2
i?72 Qp2  HH TT Q +? 7Q° /2+B/BM; r?2i?2 iQ [/ Ti-T "iB+mH "Hv
i?72 bBKTH2 # b2HBM2b-r?B+? BM+m™ x2°Q /2+BbBQM H i2M+vX al
QMHBM2 mb2-BibiBK2 +QKTH2tBivb?QmH/ #2 bm{+B2MiHv HQr- bm

ek



/ Ti iBQM /2+BbBQMb 7Q" /QK BMb bm+? b "2+QKK2M/2 bvbi2Khb
AMi2 M2i Q7 h?BM:b UAQhV bvbi2Kb- #mi MQi M2+2bb "BHv 7Q" "2

jX h?2 7° K2rQ'F Bb TTHB+ #H2 iQ "M;2 Q7 b+2M "BQb M/ /C
/Bz2 2Mi +? ° +i2 'BbiB+b M/ JG2@I2HBRBM; 72 bB#H2 7Q  QMHB\
i?72 7 K2rQ'Fb?QmH/ HbQ ;2M2° HBx2iQ KmHiBim/2 Q7 /QK BMb
i?2B  bT2+B}+ +? ~ +i2 ' BbiB+b-bm+? bivTi2 Q7 JG KQ/2H 2X;X-~
M2irQ'F Q JGi bF +H bbB}+ iBQMp2 ' bmbb2[m2M+2@iQ@b2[m2N\
i?Bb + T #BHBiv Bb +?B2p2/ #v BMbi MiB iBM; i?2 7° K2rQ F iQ "
2M #H2/ bvbi2Kb b2H7@ / TiBp2, i?2 + 2/Bi + '/ 7 m/ /2i2+iBQM b
i?72 K +?BM2 i° MbH iBQM bvbi2K Ua2+iBQM eXjVX

eXk a2H7@ / TiBp2 6" m/ .2i2+iBQM avbi2K

hQ /2KQMbi® i2 i? i i?2 T'QTQb2/ 7" K2rQ ' F + M #2 mb2/ iQ BMbi
JG@# b2/ bvbi2Kb-r2 2M:BM22° M / Ti iBQMK M :2° 7Q° JG@# &
/2i2+iBQM bvbi2K-# b2/ QM ‘2 H+'2/Bi+ /7 m//2i2+iBQM bvbi2
/2i2+iBQM bvbi2Kb "2Hv QM bmT2 pBb2/ #BM v +H bbB}2 b iQ +H
+ /Vi Mb +iBQMb b2Bi?2 H2;BiBK i2Q 7  m/mH2Mi M/? p2# M
+HB2MibX AM i?Bb /QK BM- [m HBiv ii' B#mi2b Q7 BMi2 2bi "2 7Q
b2 pB+2 H2p2H ;" 22K2MiUaG V pBQH iBQMbX >2M+2-r2 +QMbB/2
i72 0 ;2i, UBV i'm2 TQbBiBp2 i2 UhS_ V T2 +2Mi ;2 Q7 7" m/mH:
+ m:?i M/ UBBV 7 Hb2 TQbBiBp2 "~ i2 U6S_V T2 +2Mi ;2 Q7 7  n
+ m;?i r?B+? b?QmH/ #2 F2Ti rBi?BM T 2@/2}M2/i? 2b?QHI/b,

bvbiZkS) hS ni? 2b?QH/
bvbiZ6S) 6S _ni? 2b?2QH/

aG pBQH iBQMb + M Q++m  r?2M i?2 JG +QKTQM2Mi KBb+H bbB}2
b KTH2b-bm+?i? i2Bi?2 i?2hS_/2+ 2 b2b #2HQr i?2i? 2b?QH/- i
i? M ++2Ti #H2- Q" #Qi?X h?2b2 KBb+H bbB}+ iBQMb "2 ivTB+ H}
+? M;2b i?2°Qm;? /i b?B7ib, i?72 BMTmi b KTH2b iQ i?2 JG +QKTQN
i72JG KQ/2H Bb MQ HQM;2  + T #H2 Q7 +Q "2+iHv +H bbB7vBM; i?
2t KTH2 r?2M i?2 KQmMi Q77 m/BM ;Bp2M T2'BQ/BM+'2 b2b Q
i?72B  bi®” i2;B2b Ub22 a2+iBQM 9XkV (jk- RRR)X

g?2M2p2 i?2b2 aG b "2 pBQH i2/-i?2 bvbi2K BM+m'b MQM@ M2
bbmK2 "2 }t2/ Ui?Bb bbmKTiBQM Bb /Bb+mbb2/ BM a2+iBQM dXKk.
i?72 7 m/@/2i2+iBQM bvbi2K Bb /2THQV2/ BM T°Q/m+iBQM M/ i? il
iBMmMQmbHvVX Hi?Qm;? r2 bi "i #v bbmKBM; BKK2/B i2 ;"QmM/ i"m
Hi2 "2H ti?Bb bbmKTiBQM M/ 2p Hm i2*"@ h*i?2 TT Q +? T 2bz
/2 HrBi? /12H v2/ ;" QmM/ i mi? H #2Hb 7Q i Mb +d0Bi@MD n?PMiBil2 p E
7i2°i?2i° Mb +iBQM ? b #22M T Q+2bb2/ Ua2+iBQM eXkXkVX

S2'BQ/B+ HHv-i?2b2H7@ / Ti i BQMK M ;2" + M /2+BQZFiQ 2Bi?2
BX2X- MQiiQ / Tii?2 KQJ2BR2K QM H- H2p2® :BM; i?2 M2rHv +QHH

ej



M/ H #2HbX q2 +QMBEB/B\}b2b bBM+2 i?2 T Q#H2K Q7 2biBK iBM; i?
H 2 /v #22M //°2bb2/ BM i?2 HBi2  im 2 (jR- RN9)X

h?2 7 K2rQ FbQHp2b i?2 T QuARAKIQ7 2DHBHBI; i i?2 ;HQ# H +Qb
'Bp2M #v i?2 bmK Q7 aG pBQH iBQM T2M HiB2b M/ / Ti iBQM +Ql
miBHBYVEWBbD i?mb /2}M2/ b,

bvbt iQi H =Qbi
= +QhS_aG pBQH iBQMBS_ aG pBQH HBQUN +iB +

r?2°2 iQi Hn+Qbi Bb i?2 :HQ# H +Qbi i?2 bvbi2K BBHK2tFOMB2bdQ B
+QbUhS_ aG pBQH iB-QMW6M/aG pBQH iBQMV "2 i?2 +Qbib Q7 pB
hS M/ 6S_aG b- "2bT2+iBp2Hv- 2bi #HBb?2/ 7Q" i?2 bvbi2KX h?2
i72°Q7i?2b2 +Qbibr?2Mi?2 KQMBiQ 2/ hS_Bb #2HQri?2 T 2@/2}M
r?2M i?2 6S_Bb #Qp2i?26S_i? 24PWH/Xi6BOMMHWiB+V 2M+Q/2b
+Qbi Q7 / TiBM; i?2 JG KQ/2HX h?Bb +Qb ML bR i QAR iQ+ TEF X ? 2
6BM HHv- Hi?Qm:? i?2 /2}MBiBQM Q7 bvbi2K miBHBiv Bb TTHB+ |
i? ii?2 +Qbi U2X:X- KQM2i “v- 2MpB " QMK2Mi HV M/fQ H i2M+v Q7
++QmMi2/ 7Q - ?22M+2 K FBM:; i?Bb i2 K Q7 i?2 2[m iBQM ;2M2" H i

i }'bibi:2r2b2ii?2 TH MMBIM);, Q@ 2BiBX mMBi- i?mb 2KTHQVI
KVQTB+p2 bBQM Q7i?2 7 K2rQ FX AM i M 2Mo-#2 2 B 2Bi r2B ;"
BM QM bvbi2K iiBBHMIiZM+v Bb } bii> MbH i2/ BMiQ T2 +2Mi ;2 Q7 i1
7Q  i?Bb T2 +2Mi ;2 Q7 iBK2- bvbi2K miBHBiv Bb +QKTmi2/ # b2/ Q
i72JG +QKTQM2Mii? i 2T 2b2Mi2/ i?2bi BMD BQ2 iQK?BM/2" Q7 i?:
iBK2 BMi2 p H- bvbi2K miBHBiv Bb +QKTmi2/ # b2/ QM i?2 +QM7mb
KQ/2HX aBM+2i?2 /Bbi'B#miBQM Q7 2MpB QMK2Mi ;2M2" i2/ 2p2Mi
MiBHBiv Bb 7m i?2  r2B:2i2/ #v i?2 T2 +2Mi ;2 Q7 2p2Mib BM 2 +? °
M/ 7i2°VX G i2-r2 b?Qr ?2Qr i?2 7  K2rQ'F + M TH IM>7X¥ i?2 HQN
r?2MQ / Tii?2 JG KQ/2H Ua2+iBQM eXkX9VX

UeXRV

eXkXR JvQTB+ a2H7@ / TiBp2 6 m/ .2i2+iBQM avbi2K

g2 bi "i#v/2b+ B#BM; i?727Q K HKQ/2H Q7 i?2 bvbi2K-BHHmMbi" iB
BM; iQS_AaJbvMi tX h?2b2 S_AaJ #HQ+Fb + M #2 2@ mb2/ r?2M 1
iQ //BiBQM H mb2 + b2b- 2[mB BM; QMHv bHB;?i KQ/B}+ iBQMb |
U2X;X-K2i'B+b Q7 BMi2 2bi- "2T2 iQB 2 Q7 i +iB+b-bvbi2K miBHB
?2Qr T'Q# #BHBDbDiIB+ KQ/2H +?2+FBM; Bb 2KTHQvV2/iQ 2ti~ +ii?2 2t1
i +iB+ M/ ?2Qr i?2 '2T2'iQB 2 Q7 i +iB+b + M #2 2ti2M/2/X 6BM HF
2[mB 2/ 7Q i?Bb mb2 + b2X

6Q K H KQ/2H Q7 i?2 7  m/ /2i2+iBIgA2 B iR KIXKQ/2H Q7 i?2 bvbi2K
[MB 2b KQ/MH2b 7Q° 2 +?2 Q7 i?2 /Bz2 2Mi KQpBM; T ibi? i? p2 N
h?mb-r2 KQ/2H, UBV i?2 2MpB QMK2Mi mM/2 r?B+?2 i?2 bvbi2K Bb
iBQMi +iN@MM/2i° BMM/ UBBBV i?2JG +QKTQM2Mi iQ M Hvx2 ?Qr

e9



GBbiBM; eXR, / Ti iBQM K M ;2" M/ avbi2K “2r /b
R KQ/mMHRTi iBQMnK M ;2°
k b2H2+ih +iB#QQH BMBi & Hb2
j +m ' "h +iB+ , (MQM2 XX 'RBMBBIQM2c
(M2r1p2Mi) 5b2H2+ih +iB+ @= Ub2HR2¥il +mB+Rh4+iB+*"4MQM2Vc

ff MOM@/2i2 KBMBbiB+ +?2QB+2 #2ir22M / Ti iBQM i +iB+b

w a o o ©

(MQT) Ub2H2+ihi#iB+@= R, U+m "h +iB+"4MQTV UbZHRHMRO +iB+"4
N ("2i° BM) Ub2H2+ihi+m®+UM2r. i = yV @=
Ry R,U+m "h +iB+74°2i° BMV Ub2HZ+ibweiB+"4
RR
Rk (iB+F) U+m "h +iB+ 54 MQM2V @= R,U+m "h +iB+~ 4 MQM2Vc

Ri 2M/KQ/mH?2

RO

R87Q KmH+iB+n+Qbi 4 U+m "h +iB+ 4 “2i° BMV \ 2i° BM*Qbi , yc

Re 7Q KmMAT ' npBQH iBQMn+Qbi 4 U7T" = 6S_nh>_1a>PG.V \ 6S_n*Pah , yc
Rd7Q KmH "npBQH iBQMn+Qbi 4 UiT | hS_nh>_1a>PG.V \ hS_n*Pah , yc
R3

RN 2r “/blbvbi2KIiBHBivV]

ky (iB+F) m2 UiBK2=yV , Ui +iB+G i2M+v T2 +2Mihtb U

kR UUALAhn6S_ = 6S_nh>_1a>PG.V \ 6S_n*Pah , yV

k k Y UUALAhnhS_ | hS_nh>_1a>PG.V \ hS_n*Pah , yV

Kj VY UR @ i +iB+G i2M+vV UR @ T2 +2MihtbV Ui +iB+*Qbi Y 7T npBQH iBQMn+Qhbi

iT°'npBQH iBQMn+QbiVVec
ko 2M/ 2r /b

z2+i bvbi2K miBHBiv- iQ bBKmH i2i?2 2t2+miBQM Q7 i?2i +iB+b- N
Q7 KBbT 2/B+iBQMb M/ / Ti iBQM i +iB+b QM bvbi2K miBHBivX

aBM+2r2 bbmK2 i? i i?2 MQM#AIB+BM MMQi #2 2t2+mi2/ bBKmF
M2QmbHv-r2 7m i?2° +QMbB/2° M / Ti iBOQM K M :2° KQ/mH2 i? i1
T2MBM; M/ MQM /2i2 ' KBMBbiB+ HHV b2H2+ib r?B+? i +iB+ iQ 2t2+1
r?2M2p2  i?22°2Bb M2r 2p2Mi 2M2° i2/ #vi?2 2MpB " QMK2Mi UHBM
iBQM bvbi2K M 2p2Mi +QMbBbib Q7 # i+? Q7 i° Mb +iBQMb i?2 /
i?72b2H2+ih +hB42 M/ + M b2H2+i iQ 2t2+mi2 QM2 i +iB+ RKQM: i?2
6Q° 2t KTH2- r?BMDT MiBHr vb #2 2t2+mi2/ UHRM 283N+ Q M iHBw # 2
2t2+mi2/ r?2M iM2Y2 BBi? r?B+? iQ i  BMi?2 JG KQ/2H UHBM2 NVX
Qm > TT'Q +? bbmK2b i? i iBK2 Bb /BpB/2/ BMiQ }t2/@bBx2/ BMi2"
+HQ+FiQ F22T i’ +F Q7 i?2 T bbBM; Q7 2 +? iBK2 BMi2 p HX h?2 +F
bBMJQ 2MQ 2i HX (Rk9)X

avMi?2bBxBM; QTiBK H / Ti iBQM+T R ¥R HbR2IWKBM GBbiBMFE eXR- 2
Q7 i?2 +HQ+F i'B;;2'b i?2 +%UMBIM2D RR@KRVX b /2}M2/ BM 1[m

RAM S_AaJ +QKK M/b 2 2M+Q/2/ b T Q# #BHBbiIB+ bi i2 i° MbBEEBG@Mb 7QHH:
;m SN TUQ#MT/ j2Y XXX Y T'@®/ j2 r?2°2m “/Bb T 2/B+ i2 Qp2° HHp "B #H2b B
KQ/2H UBM+HM/BM; p "B #H2b 7" QK Qri?2B IKQ mZH 2jeB X ga72MB 2/ rBi? T Q# #BHBI\
T Q#J+ HH2/i° MbBIiBQM T ' Q# #BHBivVX h> MbBIiBQM T Q#XBIBRMAHDOY +QKK
iQbT2+B7v M K27Q i?2+QKK M/ Q iQ bvM+? QMBx2 +QKK M/b #2ir22M KQ/mt
i?72 b K2iBQM2 QMHvV i'B;;2 2/ r?2M "IQH iMH +QKK M/b Bb i'm2X

Kh?2 # bB+ #mBH/BM; #HQ+Fb Q7 S_AaJoéb bvMi t "2 KQ/mH2b- 2r /b bi m+it
KQ/mH2 Bb +QKTQb2/ Q7 b2i Q7 p "B #H2b M/ +QKK M/b- r?B+? z2+i i?2 p

e8



bvbi2K miBHBiv 7Q" i?2 7> m/ /2i2+iBQM bvbi2K Bb ;Bp2M #v i?2 iC
bvbi2K /m2 iQ i?2i +iB+b 2t2+mi2/ M/ TQbbB#H2 aG pBQH iBQMb)>
BMi?2 7Q K HKQ/2H-r2 mb2S_AaJéb “2r '/ bi'm+im 2 UHBM2b R3

q2 ++QmMRTQBMi2M+vVv #v +QMbB/2 BM; i? i Bii F2b mT T2 +2Mi
BMi2'p HiQ 2t2+mi2- r?B+RPiBbGBIRX¥M#VBM; i?Bb T2 'BQ/- i?2 bvbi:
“2+2BpBM; M/ +H bbB7vBM; i’ Mb +iBQMbX h?2 i° Mb +iBQMb i? i
iB+ Bb QM@ ;QBM; "2 +H bbB}2/ "2bQ iBM; iQ i?2 MQM®@ / Ti2/ JG |
i Mb +iBQMb 2 +H bbB}2/ "2bQ iBM; iQ i?2 / Ti2/ KQ/2HX h?2
iBQMb +H bbB}2/ /m BM: i?2 i +iB+ 2t2+mTRQN2 MK B0Q M Bb RM2Q/ 2/
MQM®@ / Ti2/ KQ/2H pBQH i2b MvaG UhS_Q 6S_V-i?2+Qbii?2hb
TQ iBQM HiBOG i2MF2 +2MihbmK Q7 +Qbib Q7 aG XB&IH iBRMb
2K BM/2" Q7 i?2 iBK2 BMbi+ME+BX2Mi2 2K BIMBTWR +2Mihtb
i Mb +iBQMb ‘2 +H bbB}2/ rBi? i?2 / Ti2/ KQ/2H- ?22M+2 H2 /BM;
BM+m  /Bz2 2Mi aG pBQH iBQM +Qbib/m2iQp "B iBQMb BM i?2 bv
Bb2M+Q/2/ BM HBM2b ky@kR Q7 GBbiBM; e XRX

hQ ;2M2" i2 QTiBK H / Ti iBQM bi® i2;B2b-r2 M22/iQ /2}M2 7Q°
S AalJ KQ/2H +?2+F2 iQ p2 B7vX aBM+2 7Q i?Bb mb2 + b2 bvbi2
iQi H+QbibBM+m "2/ #vi?2 bvbi2K Ul[m iBQM UeXRVV M/ bBM+2 |
+Qbib-i?2 T°QT2%ivi? iH2 /biQi?2 2tT2+i2/ QTiBK H / Ti iBQM bi
KBMBKBXxBM; bvbi2K miBHBiv- r?B+? Bb /2}M2/ BM S*hG U 2r "/@#
HQ;B+- +7X a2+iBOM IKEREMYOr?2B+? K2KBIMBKmMK bvbi2K miBHBiv r-
iBK2 62M/06 BIOX2>27?2M/6 "2 i?2 QT2 iQ b /2b+ ' B#2/ BM a2+iBQM k>
i24m2'v M/ bvbi2KIiIBHBivbT2+B}2bi?2 '2r / bi ni2Mi#&ZM2mb2 b i
i?72 bBKmH iBQM ?Q BXQM- BX2X-?Qr K Mv 7mim 2 iBK2 BMi2 p Hb
bBKmH i2- r?B+? BM i?BIX+ b2 Bb b2iiQ

1ti2M/BM; i?2 i +iB+8b "2ThDi@BHEM #Qmi b2H7@ / Ti iBQM +QM
#Q /2  b2i Q7 / Ti iBQM i +iB+b- i?2 7Q K H KQ/2H M22/b iQ #2 -
i?72 //BiBQM Q7 i?2 +Q "2bTQM/BM; i +iB+bd KQ/mH2b bm+? i? ii?
+QMbB/2  i?2K b p BH #H2r?2M K FBM; Bib MQM/2i2 ' KBMBDbiB+ +
#v [//BM; i?2b2 i +iB+b iQ GBbiBM; MR/ BRM BABBWMM i@NVX h?Bt
J2KQMbi® i2/ M/ 2p Hm i2/ BM a2+iBQM eXkXjX

ASb 7Q  i?2 7" m/ /2i2+iBQMtbyBb2KMb2/ BM a2+iBQM 8Xj- i?2 7°
BMbi MiB i2b M AS 7Q 2 +? / Ti iBQM i +iB+X h?2 ASb "2 i BM
T 2b2Mi2/BM h #H2 eXkX AMi?Bb + b2-bBM+2 22 2BMIMQF / Ti iBQ
i?72 7° K2rQ F BMbi MiB i2birQ ASb7Q 2 +?, QM2 7Q T 2/B+iBM;
i?2 i°'m2 TQbBiBp2 " i2 UhS_ V M/ b2+QM/ QM2 iQ T 2/B+ii?2 i m:
h? MFbiQi?2 T'QT2 iB2b Q7 i?2 +QM7mbBQM K i'Bt- #v T 2/B+iBM

KQ/mMH2X h?2 bi i2 Q7 i?2 J.S Bb ;Bp2M #v i?2 +QKTQbBiBQM Q7 HH p "B #H2b
M/i° MbBiBQMb i? ii?2J.S+ M 2t2+mi2 M/i F2 i T 'iB+mH " bii2 2 :Bp2M #\
2 2M #H2/ i DbT2+B}+ KQK2Mi BM iBK2- #v i?2 /Bz2 2Mi p "B #H2bX 6BM HHv-
+QHH2+ib "2 bT2+B}2/ rBi? i?2 "2r /b bi'm+im 2X

ee



62 im 2 ;"QmT " bB+ 62 im 2b PmiTmi 62 im 2b

"6RXRNjj- O i° Mb +iBQMb M2p2° mb2/ 7Q" i° BMBM;

"6RXH,j- O i Mb +iBQMb mb2/ 7Q" i BMBM:;:

"BRXJIQi H /3l ij+Njj

o "6RX9, iBQ M2r@ QHNi/jl ij

62 im'2 M K2 g v Rem "2Mi hs
"6kXk+m  2Mi hL_
"6jXRiBK2 2H Tb2/ bBM+2 i?2 H bi “2i° BM
"69XRtmM 2Mi 7> m/ " i2

b+Q 2b@Ca.

h #H2 eXk, 62 im 2b mb2/ #vi?2 ASbiQT 2/B+ii?2#2M2}ib Q7 "2i"

(2 + M 7mHHV +? ° +i2°Bx2 i?2 JG +QKTQM2Miéb +QM7mbBQM K i
BMi2 'p HX h?2b2 T 2/B+iBQMb "2 i?2M T °QpB/2/ b BMTmibiQ i?2 :
#V i?2 T°Q# #BHBbDiB+ KQ/2H +?2+F2° iQ bvMi?2bBx2 M QTiBK H /

hQ 2p Hm i2i?2 BKT Qp2K2Mib iQ bvbi2K miBHBiv ii BM2/ pB i?
M/ Bib i° +i #BHBiv r?2M TTHB2/iQ i?2 KvQTB+ b2H7@ / TiBp2 7
+QMbB/2  i?2 7TQHHQIBM; "2b2 “+? [m2biBQMb),

_ZR* M i?2 #2M2}ib Q7 KQ/2H "2i° BM #2 T 2/B+i2/ rBi? ++2Ti #H:

Zk .Q2bi?27 K2rQ'F HHQriQBKT Qp2bvbi2K miBHBivr?2M +QK1
bm+? b T2 BQ/B+ "2i° BMb- Q" "2 +iBp2 TQHB+B2b i? i "2i° BM

_Zj >Qr /Q Hi2 M iBp22t2+miBQM +QMi2tib z2+ii?2; BMb +?B2p
_Z9 Abi?2 iBK2 +QKTH2tBiv Q7 i?2 7 K2rQ' F ++2Ti #H2 7Q QMHB

~Z28q9q? iBbi?2BKT +iQ7H #2H /2H v r?2M 2biBK iBM; KQ/2H T2 7C
h?2b2 "2b2 "+? [m2biBQMb 2p Hm i2 M/ /2KQMbi" i2i?2 +H BKb/

1tT2 BK2Mi H b2ii@MHRX2 ;2 E ;;H26b A111@*Aa 6" m/ .2i2+iBQM/
M/i?2 rBMMBM; bQHMIBQM Q7 i?2 +? HH2M:2 (8j) b# bBb7Q Qm"
bQHMIBQM "2HB2b QM M s:""QQbi >~ M/QK 7Q 2bi KQ/2H (jN) i? i m
BM; #Qi? 72 im 2b Q B;BM HHvV T 2b2Mi BM i?2 All1l1@*Aa 6 m/ .2
/IBiBQM HHv 2M;BM22°2/ 72 im2bX g2 miBHBx2 i?Bb rBMMBM; b(
+H2 MBM;- M/ 72 im 2 b2H2+iBQM i bFbX h?2/ i bTHBib7Q i° BM
b2H7@ / Ti iBQM K2+? MBbKb- M/ i?2 ;2M2° iBQM Q7 i?2 A. "2i?
Q7 i? i # b2 bQHMIBQMX 6m i?2 -7Q i?22Tm TQb2 Q7 Qm mb2 + L
/ i b2i Q7 i?2 E ;;H2 +QKT2iBiBQM 7Q  r?B+? H #2Hb "2 p BH #H?2
? p2 H #2Hb Q7 i?2i° Mb +iBQMbVX G #2H p BH #BHBiv Bb M2+2b
[m HBiv Q7 i?2JG KQ/2H M/ i?2 #2M2}ib Q7 "2i° BMBM;X

HbQ-r2 Hr vb2Mbm 2i? ii?27 m/i Mb +iBQMb 272/iQ i?2 ]
i?72B° Q°'B;BM HiIiBK2HBM2- br2/Q MQirBb?iQ ;Bp2 Mv /p Mi ;2 iC
BirBi? BM7Q K iBQM #Qmii?2 7mim 2X b bm+?-r2 mb2i?2 } bi R

ed



JQ/2H ivT2 _2i°BMa _2i° BMJ _2i°BMG LPSa LPSJ LPSG

hs J1 yXRRI9R YyXRR83 yXRRek yXRj9j yXRk89 yXRkde
S** yXe3RR yXedkd yXedjR yXeRe8 yX8dNj yX8djd

hi J1 yXyy88 yXyyey yXyy8N yXyyee yXyye3 yXyye3
S** yXd9je yXdy3e yXdRkR yXeR9k yXeyy3 yX8N9j

h #H2 eXj, AS T2 7Q°K M+2 QM /Bz2 2Mi b2ib Q7 72 im 2b Ua- J- G
i?72 K2 M #bQHmi2 2°°Q  UJ 1V M/ iQ i?2 T2 "bQM +QLRS iBQM +¢
"2T 2b2Mib i?2 ASDi? i 2biBK i2i?2 hS_ M/ hL_r?2M i?2 KQ/2H BI

i BM /i b2i iQ70WMBM M/ p HBOW2/W?2 BMBiIiB H 7 m/ /2i2+iBQM KQ/
2K BMBM; kfj "2 /BpB/Z0W 7QHHWQIEQ  i° BMBM; M/ p HB/ iBQM Q
BOW M20W- "2bT2+iBp2HvV- M/3022 7K IRMIBBNW;; i?72 77 K2rQ FX

h?2"Qm;?2Qmi i?22p Hm iBQM-i?2 +Qbi Q7 MOa®/pBDH iBBM Bb }
+QbiBbp "B2/X h?Bb TT ' Q +? BbDmbiB}2/ bi?2 +Qbibf#2M2}ib Q7
#vi?2 "2H iBp2 p Hm2b Q7 i?2b2 +Qbib- " i?2 i? M #v i?2B° #bQHn
i?72 aG pBQH iBQM +Qbi M/ p "vVBM; i?2 "2i° BM +Qbir2 + M +QM/m
iQ 2p Hm i2 i?2 2z2+iBp2M2bb Q7 i?2 T'QTQb2/ 7° K2rQ'F BM #’
UBM+HmM/BM; /Bz2 2Mi "2i° BMH i2M+B2bVX

AM i?Bb bim/v-i?2 ASb 2 M/QK@7Q 2bi T '2/B+iQ b Q7 i?2bF
/27 mHI T > K2i2  p Hm2b 2t+2Ti 7Q " i?2 MmK#2 Q7 i°22br?B+? Bb |
7" m/ /2i2+iBQM JG KQ/2HX h?2 iBK2 BMi2'p HBb b2iiQ Ry 2Qm"’k
iBK2 mMBiX Pm™ BKTH2K2Mi iBQM Bb p BH #H2 i ?iiTb,ff;Bi?m#)>
JG@ / Ti iBQM@6" K2rQ FX

" P2HBMPABX QMbB/2  i?2 7TQHHQIBM; # b2HBM2b,

CLQ@ 2i i®M@,7° m//2i2+iBQM JG KQ/2H Bb M2p2" "2i° BM2/c

C S2'BQ/BM2, KQ/2H Bb “2i° BM2/ i2p2°'viBK2 BMi2 p Hc

C 2 +iBpi®2 7 m//2i2+iBQM KQ/2H Bb “2i° BM2/r?2M2p2  i?2 2 Bl
C _ M/QK,i2 +? iBK2 bi2T-i?2°2Bb 8y@8y +?QB+2i? ii?2 KQ/2H |

CPTiBKmMK?Bb Bb i?2 QTiBK HUb?Q i@i2 KV bQHmMIBQM r?B+? Bb
i?2 +im H7mim 2 "2bmHib Q7 #Qi? "2i° BMBM; M/ MQi 2i° BMBI

++m° +v Q7 i?2 ASb U_ZRV

h?Bb b2+iBQMZRBv2 M Hm iBM;i?2T2 7Q K M+2Q71i?2 ASb 2bQ i
#bQHMiI2 2°°Q  UJ 1V M/ iQ i?2 S2 "bQM +Q "2H iBQM +Q2{+B2Mi
/IBz2 2Mi b2ib Q7 72 im 2b 2KTHQvV2/ #v 2 +? T 2/B+iQ X aT2+B}+ H
2Mi 72 im2b2ib, a KBMBK HDb2irBi? QMHv i?2# bB+72 im 2b U+7
b2i-r?B+? BM+HmM/2b i?2 # bB+ 72 im 2b M/ QmiTmi+? ~ +i2 BbiB+
im 2b Q7 i?2 T ' 2pBQmb b2ib M/ i?2 BMTmi +? ~ +i2 BbiB+bX h #H:
AMi2 2biBM;Hv-r2b22i? i MBM+ 2 b2BMi?2bBx2 M/ +QKTH2tBi\

e3



UV *mKmH iBp2 +QbiX U#V *mKmH iBp2 aG oBQH iBQMbX

6B:m 2 eXR, IiBHBiv BKT ' Qp2K2Mib +?B2p #H2 pB i?2 T°QTQb2/
+QMi2ti 7Q° i?Bb 2tT2 BK2Mi Bb1-68S _i?P? 2D RFBL/4Li° BM +Qbi
48- 2" BM H iDM+k?2 MmK#2 Q7 2i° BMb 2t2+mi2/ #v 2 +? # b2]
BM i?2 H2;2M/ Q7 2 +? THQi- #2ir22M #  +F2ib 7i2  i?2 # b2HBM2¢
2T 2b2Mi2/ #vi?2 K "F2' b BM 2 +? HBM2X

vVB2H/ #2ii2° ASbX h?2 2bmHib HbQ b?Qr i? i 1?72 KQ/2Hb "2bTQ!
7mim 2 hS_ M/ hL_r?2Mi?2 KQ/2H Bb "2i° BM2/ +?B2p2 ?B;?2"
M/ ?B;?2 +Q 2H iBQMQ#QmMP2B "ib Ur?B+? T 2/B+i i?2 7mim 2
hL r?2M i?2 KQ/2H Bb MQi "2i° BM2/VX Pp2°  HH-QMi?2QM2? M/-
T QTQb2/ BM i?Bb rQ F /2KQMbi  i2bi? ii?2v+ M #2 2KTHQvV2/iQ
#2M2}ib Q7 / Ti iBQMX PM i?2 Qi?2> ? M/- i?2 ++m’ +v K2i'B+b °
+QM} K i? i T 2/B+iBM; i?27mim 2 T2 7Q K M+2 Q7 JG KQ/2Hb Bb
i?22T°QTQb2/ T 2/B+iBp2 K2i?Q/QHQ;v biBHH ? bbB;MB}+ Mi K ;B
B/2MiB7vBM; /IBz2 '2Mi 72 im 2b- #H +F@#Qt T 2/B+iQ b Q +QK#BN

liBHBiv AKT Qp2K2Mi /m2 iQ _2i° BM U_ZKkV

6B:m 2 eXR +QKT "2b i?2 T°QTQb2/ 7" K2rQAB/U28MDH 2224 52 @B
HBM2bX hQ 2p Hm i2 r?2i?2  i?2 mb2 Q7 i?2 7> K2rQ ' F HHQrb iQ B}
# b2HBM2b i? i /Q MQi 2tTHB+BiHv 2biBK i2i?2 #2M2}ib Q7 “2i° BM
QH/b b hSIOW (3) M/ 6SLW (kyy)- }ti?2 “2i° BMOH N2 M> iZi° BM

+QDbi8SRQ h?2b2 aG i?°2b?QH/ p Hm2b r2°2 b2i # b2/ QM p Hm2b ivT
“2H i2/ rQF BM i?Bb /QK BM (3- kyy)X b 6B:m 2 eXR b?Qrb- #v H
7° K2rQ'F Bi Bb TQbbB#H2iQ ? p2i?27 m//2i2+iBQM bvbi2K KBME
+HQb2 iQi?2 QTiBK HTQbbB#HZk QWikX?IQ¥BGE?Mbh?P2' D K2rQ F /Q 21
BKT Qp2 bvbi2K miBHBiv Qp2  bBKTH2 - KQ/2H@7 22 # b2HBM2b /
#2M2}ib Q7 2t2+miBM: i?2 "2i° BM i +iB+X b 7Q  i?2 MmK#2 Q7 a
BM 6B;m 2 eXR#- i?2 AS pBQH i2b bHB:?iHV KQ 2 aG b i? M HH C
*2i° BM Ui?2 # b2HBM2 i? i pBQH i2b i?2 KQbi aG bVX >Qr2p2 - bt
MQii> MbH i2 BMiQ ?B:?22  BM+m "2/ +Qbib-r?B+? Bb i?2 [m HBiv i

eN



hs_ _2i° BM _2i° BM
i2°2b?QH/ +Qbi Hi2M+v

(8y- ey-dy-3y-Ny) (R-8-3-Ry-R8) (y-R-38)

h #H2 eX9, 0 Hm2b i2bi2/ 7Q  /Bz2 2Mi 2t2+miBQM +QMi:

UVo 'BiBQMQ7 hSU#Go "B iBQM Q7 "2U0+BM +BHBQM Q7 "2i° BM H i2l
6B;m 2 eXk, AKT +i Q7 2t2+miBQM +QMi2ti QM i?2 iQi H +Qt

AKT +i Q7 1t2+miBQM *QMi2ti U_ZjV

hQ Mbr2Zj M/ 2p Hm i2 ?2Qr /Bz2 2Mi 2t2+miBQM +QMi2tib BKT +i
i° BM-r2 " M2tT2 BK2Mib 7Q /Bz2 2MiaG i? 2b?QH/b-"2i" BM +Q
aT2+B}+ HHv-r2i2bi2/i?2p Hm2b b?QrM BM h #H2 eX9 7Q 2 +? /Bl
BM:irQ /BK2MbBQMb iQ i?2p Hm2b Q7 i?2# b2 b+2M 'BQ UhS_i?"2
3- " 2i" BMH i2M+v 4 yVX 6B;m 2 eXk /BbTH vb i?2b2 "2bmHibX

o vBM; i?2 hS_ aG2X '/BM; i?2 hS_i? 2b?QH/ U6B;m 2 eXk Vi?2"°
i? 11?22 +Qbi BM+m "2/ #vi?2 TT Q +?2bBM+°2 b2b bi?2hS_i? 2b
DmbiB}2/ #vi?27 +ii? i MBM+ 2 b2BMi?2hS_i? 2b?QH/ VB2H/Db

i?72 bvbi2KiQH2  i2b H2bb BM+Q "2+i +H bbB}+ iBQMb Q7 7" m/ i N
aG pBQH iBQMb-i?mb BM+"2 bBM; i?2 +QbiX h?2 PTiBKmK M/ AS
+QbiBM+'2 b2 bBM+2 "2i° BMBM; /Q2b MQi M2+2bb "BHvV T 2p2Mi i

o VBM; i?2 2i BM6QQ@MEXBM; MQr QM i?2 "2i  BM +Qbi U6B;m 2 eXk
i?72 +QbiBbp2'vVHQr-i?2/2+BbBQM Q7 r?2i?2 iQ "2i° BMBb 7 B Hv
i?7 i °2i° BMi?2JG +QKTQM2Mi "2 +HQb2 iQ i?2 PTIiBKmMKX >Qr2p2
BM+'2 b2b-r2bi "iiQ MQiB+2?Qr+ "27mHHVb2H2+iBM;r?2MiQ "2i
M/ #2M2}ib Q7 i?2 i +iB+-/Q2b T v Qz- bi?2 AS ;2ib +HQb2 iQ i~
Qi?2° TT Q +?22bX b 2tT2+i2/-i?22LQ@ 2i°" BM TT Q +? Bb MQi 2z

0 "VBM;i?2 2i° BM HGIRM +vXv- "2; “/BM;i?2 2i° BMH i2M+v /BK2ME
i2bi2/ +Q "2bTQM/ iQ T2 +2Mi ;2b Q7 i?2 iBK2 BMi2 p Hi? i "2 Q+
2t2+miBQMX h? i Bb, 2i0 B)M H2i2M#w Bb bbmK2/ BMbi Mi M2Qmb
Hi2M4v4 /m BM;i?20Wb?Qm b Q7 i?2iBK2BMi2 p Hi?2KQ/2H Bb
M/i> Mb +iBQMb "2 +H bbB}2/ mbBM; i?2 2tBbiBM:- MQM@ 2i~ BM:
TTHB2b iQ "2i° BMX h2@M+2bmHib U6B;m 2 eXk+V b?Qr i? i i?Bb /

dy



hQi H hQi H S_AaJ S_Aal
UK2 MV Ubi/2pV UK2 MV Ubi/2pV

jX98N yXydy IXRR] yXyeR

h #H2 eX8, hBK2 Qp2'?2 / Ub2+bV Q7 i?2 / Ti iBQM bi"  i2;v ;2M:
+QHMKMb M K2/ 8S_AaJo b?Qr QMHv i?2 iBK2 Qp2 ' ?2 //m2iQ p2 B
h?2 "2K BMBM; +QHmMKMb /BbTH v i?2 iQi HiBK2 Qp2'?2 //m2iQ i?
#BHBbiB+ KQ/2H +?2+FBM; X

HBiiH2 BKT +i QM i?2 +Qbi Q7 Mv TT'Q +?2- Hi?Qm:?i?2iQi H+Qb
BM+ 2 b2b bHB;?iHv b i?2 "2i° BM H i2M+v ;"QrbX AM 7 +i- 2p2M
+Q " 2+iHV /2i2°KBM2 r?2i?2  BiBbrQ i? BiiQ "2i: BMiP2 RQ/BM i

H i2M+v BM+'2 b2b- 7 +iBQM Q7 i?®RiP BWhi 2B MR #@ bdB}2/ mb!
QH/ KQ/2H-i?mb BM+"2 bBM: i?2 KQmMi Q7 KBb+H bbB}+ iBQMb |

hBK2 *QKTH2tBiv U_Z9V

aBM+2i?22 Tm TQb2 Q7i?27 K2rQ ' FBbiQ 2M #H2 mM@iBK2 / Ti
BKT Qp2 bvbi2K miBHBiv-r2 2p Hm i2 i?2 iBK2 +QKTH2tBiv Q7 i?2
/ Ti iBQM bi’ i2;vX h?Bb T°Q+2bb +Q "2bTQM/b iQ [M2 VBM; i?2
P2'B7v i?22 T'QT2ivQ7 BMi2 2bi 7Q  i?2 7Q K H KQ/2H Q7 i?2 bvb
p2> ;2 M/ bi M/ //2pB iBQM Q7 i?2 iBK2 Qp2'?2 / /m2iQ i?2 r?QH
7Q0°K HKQ/2H p2'B}+ iBQM HQM2X h?2b2p Hm2b +Q "2bTQM/ iQ i
BM a2+iBQM eXkXR M/ r2°2 Q#i BM2/ #v "mMMBM: i?2 2tT2 BK2M
J. 1Su* dk3k *SI'kX3:>x- rBi? Re +Q 2b M/ Rk3:" _JX b+ M #2b
T Q+2bb Q7 ;2M2° iBM:;i?2 / Ti iBQM bi  i2;vi F2b "QmM/ jX8 b2+
zQ '/ #H2 +QMbB/2 BM; i? i "2i° BMBM; JG +QKTQM2Mib ? b Km+"
h?Bb MbrZ® M/ b?Qrb i? i i?2 T'QTQb2/ 7> K2rQ F + M #2 2KTHQ"
JG@2M #H2/ bvbi2Kb QMHBM2X

eXkXk AKT +i Q7 G #2H .2H v

g2 MQr 2p Hm i2 UBV i?2 BKT +i Q7 H #2H /2H v r?2M 2biBK iBM; i?zZ
KQ/2H M/ UBBV ?Qri?2 ++ m2/2biBK iBQM 2 "Q  z2+ib AS T2 7(
iQ mMM/2 bi M/ i?2 "2 HBKT +iQ7i?2 bbmKTIiBQM QM ;" QmM/ i mi?
bQ-r2 +QMbB/2  i?2 7TQHHQrBM; p "B Mib Q7 Qm 7" K2rQ F,

C AS, bbmK2b BKK2/B i2 H #2H pBUH#BHB2VLBRGWMQ7 i?2 7° K2rQ
ASn/2H2biBK i2bi?2 +m "2MiJG KQ/2H T2 ' 7Q K M+2 # b2/ QM i?;:
ASn i+H2p2" ;2b h*iQ 2biBK i2JG KQ/2H T2 ' 7Q K M+2c

ASn+# itH2p2 ;2b*™@ h*iQ 2biBK i2JG KQ/2H T2 7Q K M+2c
g2 bim+im 2i?Bbbim/vBMirQT "ibX gq2bi "i#v M HvxBM;i?22z2
*@ h*Ub22 a2+iBQM 8X9VBMT 2/B+iBM;i?2+m 2Mi+QM7mbBQWN

O 0 O

dR



UVhm2TQbBiBp2 WHVUMSMEZM?2; iBp2 i2 UhLUVMX6 m/  i2X

6B;m 2 eXj,J2 M #bQHmMi2 1 "Q UJ 1V Q7 i?2/2H v2/- h* M/ *"@

+H bbB}2 - br2HH bi?27 m/@ i2BMi?2 2MpB " QMK2MiX _2+ HI
Q7 i?2 BMTmi 72 im 2b iQ i?2 ASbX L2ti- r2 2p Hm i2 iQ r? i 2ti2
*"@ h*iQ T 2/B+i i?2 BMTmi 72 im 2b 7Q" i?2 ASb BKT +ib i?2 222
/| TiBp2 7° K2rQ F r?2M QTiBKBxXBM: bvbi2K miBHBivX h? Qm:?2Qm
/2H v BMi2 p Hb > M;BM; 7°QK kiQ j9 iBK2 BMi2 p Hb-r?B+? +Q "2b
M/ RO/ vb- "2bT2+iBp2Hv U 2+ HHi? i iBK2BMi2'p H+Q "2bTQM

1biBK iBQM Q7 i?2 +QM7mbBQM K i Bt6BLM/ 2mMéXji2/ eX9 2p Hm i2
T2 7Q K M+2 Q7 #Qi? h* M/*™@ h*r?2M2biBK iBM;i?2+m "2Mi UB.
Bb2M +i2/V hS_-hL_ M/ 7 m/  i2 Q7 i?27 m//2i2+iBQM JG KQ/z
"2TQTii?2K2 M #bQHmMi22 "Q  UJ 1VvU6BB;m 2eXjV M/i?2 S2 "bQl
US**V UBB;m 2 eX9V 7Q 2 +?2 TT ' Q +?2- M/ 7Q 2 +? p Hm2 Q7 H #:

_2; 7/IBM; 1?2 J 1-r12 Q#b2'p2 i? i *"@ h* bm#bi MiB HHv "2/m+2l
2 °'Q 7Q° HH K2i B+b UhS_ 6B;m 2 eXj c hL_ 6B;m 2 eXj#c 7 r
re2mM +QKT "2/ ; BMbii?2 /2H v2/ H #2Hb # b2HBM2X h* ?2Qr2p2° B
[2H v2/ H #2Hb # b2HBM2X h?Bb Bb /m2 iQ i?2 7 +ii? i h*r b /2p2
++m> +vQ7i?2+H bbB}2° M/MQii?2T2'7Q°K M+2 Q7 BM/BpB/m H
+ b2X _2; "/H2bb- M/ T "iB+mH "Hv 7Q  i?2 hL_ M/i?27 m/ i2 Ut
HH TT Q +?2b ? p2 HQr 2biBK iBQM 2°"Q X

AMIi2 Kb Q7i?2S** U6B;m 2eX9V #Qi? h* M/*@ h*T 2b2Mi Km
iBQMb i? Mi?2 /2H v2/ TT ' Q +?2 7Q° HH K2i'B+b 2p Hm i2/X AM i?E
K2 Mb i? ii?2 2biBK iBQMb Q#i BM2/ #v h* M/ *™@ h* T°'QpB/2 K2
BMiQ i?2 +im H 2 Hp Hm2b Q7 i?2 K2i B+bX Pp2°  HH- bBM+2 *"(
T '2b2Mib i?2 #2bi i /12@Qz #2ir22M J 1 UHQrvV M/ S** U?B;?V- r2
#2112 T2 ' 7Q K M+2i? Mi?2 h* M/ I/2H v2/# b2HBM2b r?2M H2p2" ;

h?2b2 "2bmHib +Q "Q#Q i2Qm ?2vTQi?2bBb QM h*éb HBKBi iBC
i? i *@ h*+ M2z2+iBp2Hv bQHp2 i?2K- vB2H/BM; HQr2 2biBK iBQ

AKT +i QM bvbi2K mLRHIBXZXp Hm i2i?2BKT +ii? imbBM;i?2b2 TT
OM bvbi2K miBHBiv UBX2X-iQi H +QbiV r?2M /2 HBM; rBi? /Bz2 2N
"2TQ ib i?2 iQi H +Qbi BM+m "2/ #v 2 +? # b2HBM2 7Q" i?2 b K2 2
6B:m 2 eXRX h?2b2 ‘2bmHib +QM} 'K i?2 bmT2'BQ Biv Q7 *"@ h*-

dk



UVhm2TQbBiBp2 WUHUMSMEZM?2; iBp2 i2 UhLUVX6 m/  i2X

6B;m 2 eX9, S2 'bQM *Q '2H iBQM *Q2{+B2Mi US**V Q7 i?2 /2H vV
# b2HBM2bX

UVhQi H+Qbi7Q 2 +?2 /2HUW#V HWA@RX aG pBQH iBQMb 7Q 2 +? /2H 1

6B:m 2 eX8, hQi H +Qbi M/ aG pBQH iBQMb BM+m "2/ #v i?2 /Bz2
+QMmMMiBM; 7Q  H #2H /2H vX h?2 p Hm2b "2TQ i2/ +Q "2bTQM/ iQ i?
iBQM- +Q "2bTQM/BMEMPB BB K22 e XR X

iQ #2 i?2 KQbi +QKT2iBiBp2 bQHmMIBQM +°Qbb i?2 +QMbB/2 2/ /2
U+Q "2bTQM/BM;iQ8/ vbVX JQ 2T 2+Bb2Hv-i?2 p2° ;2iQi H+Qhbi
(k- Rk) 7Q  i?2 TT ' Q +?2b *"@ h* U ASn+# i+V- h* U ASn i+V M/
U ASn/2HV Bb Rj8N- R9yd M/ R98j- "2bT2+iBp2HvX h?Bb Bb 2tT2-
/> rM 7°QK i?2 M HvbBb Q7 6B:m 2b eXj M/ eX9X

6m i?2 -i1?2b2 "2bmHib b?Qr i? i- 7Q° "2H iBp2HvVDK+@H2%H v p
bTQM/BM:; iQ TT RQABRK-i2PHVYMb2 Q7 *"@ h* HHQrb i?2 7 K2rQ F iQ
bvbi2K miBHBivi? i Bb +HQb2 iQ i?2 QM2 Q#i BM2/ BM b2iiBM; r?.
p BH #H2WBX2R-i? Mi?2 AS# b2HBM2VX b i?R/2BIBRXRQVb #2vQM
i?72 T2 7Q 'K M+2b Q7 *"@ h* M/ h*i2M/iQ /2;" /2 "2H iBp2Hv iQ i?
i? i QMHv ? b ++2bb iQ /2H v2/ BM7Q K iBQM- H2 /BM; i?2K iQ +?
Bb QM T " rBi?i?2 M/QK # b2HBM2X *QM@a22) BHWi-27Q H-2H @bhBM i’
+?B2p2b M p2° :2; BM Q7IOWIFTRItBX2 bARRwi iQ i?2 ° M/QK # b2HBM

g2 bmbT2+ii? ii?2 "QQi+ mb2 Q7 i?2 T Q#H2K Bb i? ii?2[m HBIi\
bB;MB}+ MiHv b i?2 /2H v ;"Qrb- BM/2T2M/2MiHvV Q7 r?2i?2 i?2B"

dj



UV 2TH +2 +Qbidy M/ 2i° BM#QDbRFB +2 +Qbi 43 M/ 2i° BM +Qbi 4

6B:m'2 eXe, PTiBK H / Ti iBQM i +iB+ b2H2+iBQM b 7mM+iBQM
UhL_V Qz2 2/ #vi?2 +QKTQM2Mi "2TH +2K2Mi M/ 2i° BM / Ti iBQ
i72hL_Qz2'b /B 2+i T QtviQ i?2FPR=4AGTNRM 22 KQ/2H +?22+F2"
Bb+ T #H2 Q7 b2H2+iBM: #2ir22M KmHiBTH2 / Ti iBQM i +iB+Db #v
#2M2}ib Qz2 2/ #v 2 +? M/ b2H2+iBM;:i?2 QM2 i? i QTiBKBx2b bvbi

/B+i2/ pB h* Q  *"@ h* Q  B7 /2H v2/ p Hm2b ‘2 mb2/X _2: “/H2bb
Q#b2°p2/-*"@ h* + M T 2/B+i i?2b2 72 im 2b KQ 2 ++m’ i2Hv i? M
QmiTmib /2H v2/ BM7Q K iBQMX g2 “:m2i? ii?Bb HBKBi iBQM KB:"
2HBM: TT ' Q +?2 i? i r2 +m "2MiHv mb2 iQ +QMbi m+i i?2 ASb- r?B
BMp2biB; iBM; Hi2 M iBp2 KQ/2HBM: i2+?MB[m2b M/ /Bz2 2Mi 72

eXkXj 1ti2M/BM:; i?2 2T2iQB 2 Q7 / Ti iBQM h +iB+b

Hi?2Qm;?27Q i?Bbmb2+ b2r2+ 2 iRIIQMSRIQ\BMMIBRHi?P22 TH MMBM;
+QKTQM2Mi UBX2X- i?2 T'Q# #BHBbiB+ KQ/2H +?2+F2°V Q7 i?2 7
bmTTQ i 6r? i@B76 M HvbBb BK2/ i B/2MiB7vBM; BM r?B+? b+2N\
/ Ti iBQMi +iB+b QTiBKBx2b bvbi2K miBHBIivX

hQ /12KQMbi™ i2 i?2 2ti2MbB#BHBiv Q7 i?2 7° K2rQ F-r2 +QMbB/
i?B°/ i +iB+-r?B+? r2 +QMRTQA2Mi 2TH2R2HK2MM; i?2 JG KQ/2H mb
7Q° 7 m/ /2i2+iBQM rBi? "mH2@# b2/ KQ/2H /2}M2/ #v ?2mK M 2tT
i?72 mMH2@# b2/ KQ/2H Qz2 TBW}tRI/h3 i QP2 +m 2Mi T2 7Q K M+2 Q
JG KQ/2H BTN M/ h=98WX h?2 aG i? ' 2b?QH/b M/ +Qbib "2 i?
T 2pBQmbHV /2}M2/X g2 i?2M mb2 i?2 TH MMBM; +QKTQM2Mi Q7 Q
r? i@B7 M HvbBb i? i BKbiQ B/2MiB7v i?2 QTiBK H / Ti iBQM i +i
hL_ 7Q  i?2 "mH2@# b2/ KQ/2H- UBBV i?2 hL_ 7Q" i?2 JG KQ/2H 7
UBBBV i?2 +Qbdb BM/HTRKTQM2Mi 2 TiH+ B KX i

6B;m 2 eXe b?Qrbi?2 2bmHibQ7i?Bb M HvbBb-BM/B+ iBM; rBi-
i +iB+ 7Q° 2 +? b2iiBM; Q7, mH2@# b2/ KQ/2H hL_- "2i° BM2/ JG |
+QbibX h?2};m 2 "2TK@ itBOQM?IZBL _ Q7 i?2JG KQ/2H 7i2° "2i° BM |

do



y@ tBbi?2hL_Q7i?2 mH2@# b2/ KQ/2HX LQi2i? i 6B:m 2 eXe N
/Bz2 2Mi 2t2+miBQOM +Qbib7Q 2 +2i +iB+X h?Bb bim/v/2KQMbi" iz
+ T #H2 Q7 b2H2+iBM; #2ir22M KmHiBTH2 / Ti iBQMi +iB+b #v 2 b
Hi2 M iBp2i +iB+ QM bvbi2K miBHBiv M/ B/2MiB7vBM: i?2 QM2 i?

eXkX9 GQM;@aB;?i2/ a2H7@ / TiBp2 6" m/ .2i2+iBQM ¢
h?Bb b2+iBQM 2BRTHHZ2biBQM 8X8XRV- //'2bbBM:i?2 7TQHHQIBM;
_ZR(q? i Bbi?2 T 2/B+iBp2 [m HBivQ7i?2G @ ASb)\

Zk g? i "2i?2 bvbi2K miBHBiv ; BMIT 2B 2p2/ #v

_Zj IM/2  r?B+? +QM/BiBQMb Bb HQM;@i2 K / Ti iBQM mb27mH\
_Z9ADBTTHRH i2M+v ++2Ti #H2 7Q° QMHBM2 TH MMBM:\
Z8>Qr 2tT2MbBp2 Bb BiiQi° BM G @ AShb\

h?2b2 2b2 “+? [m2biBQMb T QpB/2 7m’i?2" 2pB/2M+2 “2; /BM
7° K2rQ'F M/ Bib #BHBiviQ H2 /iQ bvbi2K miBHBiv ; BMb +QKT ":
?22m BbiB+b BM i?2 KQ 2 +? HH2M:BM; b+2M 'BQ Q7 HQM @i2 K /

1tT2 BK2Mi Hb2ii8@;b28b bim/vr2 mb2i?2b K22tT2 BK2Mi Hb2iiB
aT2+B}+ HHv- r2 mb2 E ;;H20b A111@*Aa 6 m/ .2i2+iBQM / i b2i (
E ;;H20b i BM /i b2i Bb mb2/iQ i  BM i?2 # bZ0OW m/BIMME+iBQM K
p HB/ iBQMVX h?232KR BBIMBMQ + 2 i2 i702N A(p,i BMBM; M/ p HB/ iB
QoOw 7Q p HB/ iBQMV M/ i?2 3DWBMBMbI i?2D7 K2rQ F- bBKmH iB
+im Hb2H7@ / TiBp2 7" m/ /2i2+iBQM bvbi2K BMTHZ)/nB#MB QIM X "v
i?72 } ' biiBK2@BMi2 p HX

6Q 2p HmM iBQM Tm TQb2b-i?2aG pBQHI PRGBS +Q@Gi B BRARI@MH/
QAW (kyy)X h?2 "2i° BM +Qbi M/H i2M+v-hS_aG i? 2b?QH/- M/ HC(
2p B2/i?2°Qm;?2Qmi i?2 bim/vX hQ 2biBK i2 i?2 iQi H MmK#2" Q7
Q77 m/i° Mb +iBQMb- M/ 7 m/ i2BM7mim 2 iBK2 bi2Tbh-r2 2K
KQ/2Hb 7 QK i?2 ai ibKQ/2Hb HB# v (Rey)X

h?2 2tT2 BK2Mib r2°'2 T2 7Q K2/ BM pB'im HK +?BM2 rBi? jk pE
MBM; QM M AMi2HU_V s2QMU_V :QH/ 8jky *SIb i kXk:>x M/ 93:" Q
pB'im HK +?BM2 mb2b I[#mMim kk Gha-C p RR- M/ p2 bBQM 9X3XI

" P2HBMARX2p HMBIRTH2+QMbB/2  i?2 7TQHHQIBM; # b2HBM2b,

CLQ@ 2i  MRIp2  "2i° BMi?2 KQ/2H i?Bb # b2HBM2 2KTHQvb i?2 B
/2i2+iBQM JG KQ/2Hc

C S2°'BQ/B2, BMi?2 KQ/2H i2p2'viBK2 bi2Tc

C 2 +iBp2i° BMi?2 KQ/2H mMTQM Mv aG pBQH iBQMc

C_ M/QK.2i° BMi?2KQ/2H i2 +? iBK2 bi2T rBi? 8y@8y T Q# #BHB

ds8



h #H2 eXe, 62 im 2 BKTQ i M+2 Q7 i?2iQT 8 KQbi BKTQ i Mi 72 im"
ASbX

62 im'2 _2i° BM@hS_ LQT@hS_ _2i° BM@hL_ LQT@hL_

azi 62 im 2 AKT 62 im 2 AKT 62 im*2 AKT 62 im" 2 AKTX
+m T @hS_ eeX9dm "@hL_ 8eXykm "@hS_ 9dXRem "@hlL_ 93X9e
+m 6" m/_ i2 k3X[d¥m ™ 6" m/_ i2 JNXB3+m 6" m/_ i2 j3XRetm ™ 6" m/_ i2 9y Xkk

aK HH T iBQL2rPH/. i kXeN+m "@hsS_ jX|R8 iBQL2rPH/. i NXeR+m ' "@hsS_ 8Xj8
+mT@hL_ RXdRiBQL2rPH/. i yXdj +m>"@hL_ jXd3 iBQL2rPH/. i 9XRd
T'2p@hL_ yXkT 2p@hS_ yXRR 2p@hsS_ yXed ' 2p@hL_ yXNR
+m T @hS_ e8X9em "@hL_ 88X3km "@hS_ 9eXk8m "@hL_ 9dXe3
+m 6" m/_ i2 keX[R¥m 6" m/_ i2 jeXBN+m ™ "6" m/_ i2 jiXy8+m 6" m/_ i2 jdXj3

J2/BmK " iBQL2rPH/. i kXj] +m"@hsS_ kXj9 iBQL2rPH/. i NXy8+m ' "@hsS_ 9XRd
+m T IM+2%i BMiv6e' m/ Xym IM+2'i BMive m/ Xkoh* IM+2'i BMive™ m/ ODXYKBQL2rPH/. i iXyij
+mT@hL_ RX93 iBQL2rPH/. i yXel9+m T@hL_ kXd&m ' IM+2"i BMive'  m/ kX83
+m " @hS_ e9Xdem "@hL_ 88X9NM "@hS_ 98XjMm "@hL_ 9eXNR
+m 6" m/_ i2 kjXRd+m "6 m/_ i2 j8XB8+rm "6 m/_ i2 KNXNkm "6" m/_ i2 j8XR

G ;2 +m T IM+2%i BMiv6e' m/ RXtere " IM+2"i BMive™ m/ XYykBQL2rPH/. i dXeN+m "@hS_ iXjk
T iBQL2rPH/. i RX8k+m "@hsS_ RXN#em "IM+2"i BMive" m/ JXKR " TIM+2"i BMive™ m/ RXNR
+m I @hL_ RXy#+Q 2b@Ca. X9R “@hL_ kXyK iBQL2rPH/. i RXdk

CPTIBKmMIQTIBKMK Q° +H2-r?B+2? b T2 72+i FMQrH2/;2 #Qmii?2
i?72 T'2pBQmb # b2HBM2b- Bb b2MbBiBp2 iQ i?2 HQQF@ 22 / T °
KVQTB+ UHQQF@ ?2 / 4RV M/ HQM: ®YBE)7PiBKhHKQD F@ 2oc /

CJvQTB+ BTTH2,BM i?2 KQ/2H ++BT/MBR;/20BbBQM rBi? HQQF@
4 RUBX2X-T'2/B+ir? i Bb2tT2+i2/iQ? TT2M BM i?2 BKK2/B i2
r?2mMm 2 +? [/ Ti iBQM i +iB+ Bb 2t2+mi2/VX

S 2/B+iBp2 Zm HBiv Q7 i?2 G @ ASb U_ZRYV

hQ Mbr2ZR M/ 2p Hm i2 i?2 T 2/B+iBp2 [m HBivQ7i?2G @ ASb- r2
HvxBM; i?2 72 im2BKTQ i M+2 Q7 i?2iQT 872 im2b7Q i?2 ASbh ¢
b2ibc i?2M UBBV r2 +QKT "2 p "BQmb KQ/2HBM; TT Q +?22bi? i +

iBi2G @ ASbc M/ }M HHv UBBBV +QKT "2 i?2 K2i?Q/QHQ:;B2b T 2
+'2 iBM; G @ ASbX

G @ AS 72 im 2 b2iM2 eXe b?Qrb i?2iQT 8 KQbi BKTQ i Mi 72 im 2l
b 7mM+iBQM Q7 i?2 72 im 2 b2i UbK HH- K2/BmK- H ;2VX @2 b2
"2 7 B'HvV +QMbBbi2Mi “2; “/H2bb Q7 i?2 72 im 2 b2iX " b2/ QM i?
7QHHQIBM: 72 im 2b 7Q° i?2 G @ ASb, +m "2Mi hS_- +m "2Mi hL_
h?2b2 72 im 2b +Q "2bTQM/9QN N7 Q2BiK i2BKTQ i M+2 7Q  i?2 K D
i?2 ASbi? ir2°2i2bi2/X

G @ AS MM/2 HVBM; KQ/2H hQH2HBEOMX2 KQ/2HBM; TT Q +? iQ E
i2 72 G @ ASb r2 bi i2/ #v +QKT "BM; b2p2  H HQr +QKTH2tBiv
T 2pBQmbHV b2H2+i2/ 72 im 2 b2i UBX2X- +m "2Mi hS_- +m "2Mi h
aT2+B}+ HHv- r2 i2bi2/ HBM2 >~ KQ/2Hb- b? HHQr /2+3B/bB®M i 22b
i2°22 ivT2b Q7 bmTTQ i p2+iQ K +?BM2 UaoJV KQ/2Hb rBi? /Bz2" 2
7mM+iBQM “#7- TQHVMQKB H TQHv- M/ HBM2 ° HBMVX g2 2p H

de



h #H2 eXd, J2 M #bQHmi2 1°°Q  UJ 1V M/ S2 "bQM *Q "2H iBQM *Q
ASbhb BM i?2 i2bi@b2i rBENM72@M32 b2inf " @hL_- +m)D@7 m/i @ i2

J1 S**
hvT2 hs hiL_ hsS_ hi_

_1h LPS  _1h LPS | _1h LPS _1h LPS

_6 yXRRdy yXRj9N yXyye e YXXd/gd88kXd9 edXk3 8RXjj
GBMyXRy8dyXRkkR yXyy83 y Xjyyjee e 3 Xky d8X&yXdN

.h yXRy3y yXRkk8 yXyyek| dRyRkj ejX3e eNXeR 8R X8y

aold "#7 yXRye3 yXRkdd yXyye3dy¥R9ydM8NXed e9XR8 99X3y

aoJ TQHv yXRjyk yXRjy8 yXyye38dX&jyyd®eX93 83XNR 8yXRe
aoJ HBM YyXRyYKRKRYyyXyy88yXyye9 dkXd8e3XeR d8XkejX83

*m#Bbi yXRyNd Yy XRKPRI yXyye3eNXek eRXjy d9 X9k 8dXjR

h #H2 eX3, J2 M #bQHmMi2 1°°Q  UJ 1V M/ S2 "bQM *Q "2H iBQM *
i BM2/ #vi?2i?°22ivI2b Q7 G @ ASbX "QH/ 7QMi ?B;?HB;?ibi?2 Qp
ii BM2/7Q 2 +?2 Q7i?27Qm T 2/B+iQ b UhS_@ 2i° BM-hL_@ " 2i°

1°°Q" ) R A hs_ hiL_
J2ivB+ N *iBF S2/B¥iIQ° 6 g gk Gj G9 G8 | GR Gk G| G 9 G 8
ASb UH ";2VyXRR9 yXyye
1h *?2 BM2/ yXRR8 YyXRRARR8 yXRRj yXR[RkyXyye yXyyeyXyye yXyye yXyy8
= S'2/@# b2/ yXRR8 YyXRRRR8 yXRRj yXRIRky Xyye yXyyeyXyye yXyye yXyy8
11 _QQi yXRR8 yXRR]j yXRRe yXRR yXw¥RRk yXyye yXyyd yXyye yXyye
ASb UH ";2VyXRky yXyyd
LPS *? BM2/ yXR9R yXR9e yXR9d yXR9d yXy¥X®98 yXyyd yXyyd yXyye3 yXyye3
S*2/@# b2/ yXR9R yXRkd yXRkR yXRR8YyXyy& RWRkyye yXyye yXyye8 yXyy8e
_QQi yXRO9R yXRRN yXRRj yXRRR XR¥Wyd yXyye yXyyd yXyyey yXyyey
ASb UH *;2V e8X3y eNXijj
1h *? BM2/ e3XRR kNX8k R3Xdj R8XyR R &80Udj k9XkR 9kXy8 99Xe3 9jXRN
- S'2/@# b2/ e3XRR kNXyy kRX8y 3X39 RleBKRI] keXRy j9Xk3 RyXyk i3XNe
g _QQi e3XRR djX8N dkX8d dRXd3 d&&Xidj ejXke e3Xx9d d9X8R eeXR9
ASb UH ";2V eRXj9 89Xej
LPS *? BM2/ edXjd kRXN3 RXN9 @NXde @RXyPjk 8XRk keXN3 jeX3e j9Xej
S'2/@# b2/ edXjd R8Xde iX3j RkXeR eX&Ky9 R9Xd9 jiIXN9 @k8XyN jdXR8
_QQi edXjd dkX93 dkXR9 dRX98 dyeeXny 9 eRX89 eeXey dRXjR eyXed

#bQHMiI2 1°°Q  UJ 1V M/ S2 "bQM *Q "2H iBQM *Q2{+B2Mj US**V
T 2/B+iQ°b7Q HQQF@ ?2 / RUBX2X- KVQTB+ T 2/B+iQ bVX

h #H2 eXd b?Qrb i?2b2 "2bmHib- HQM; rBi? i?2 T2 7Q K M+2 Q#i

M/QK 7Q 2bi KQ/2Hb URyy /2+BbBQM i'22b Q7 /2Ti? RkV-r?B+? +Q
KQ/2HBM; bi’ i2;v 2KTHQV2/ 7Q" i?2 Ub?Q i@i2 KV ASbX HH KC
bBKBH T2 7Q K M+2 #Qi? BMi2' Kb Q7 J 1 M/ S**-rBi? i?2 HBM2 °
rBi? HBM2 ~ F2 M2H Qz2 BM; i?2 #2bi S**bX :Bp2M i?Bb 2KTB B+
i? i HBM2 ~ KQ/2Hb "2 bBKTH2 M/ 2 bB2  iQ BKTH2K2Mi BM 7Q K
T QpB/2- i H2 bi 7Q  i?2 +QMbB/2°2/ mb2 + b2- +QKT * #H2 T2 7Q"
+QKTH2t Hi2 M iBp2b-BM i?2 7QHHQrBM; b2+iBQMb HBM2 ~ KQ/2t
KQ/2HBM; TT Q +?27Q i?2G @ ASbX

GQQF@ 2?2/ / Ti iBQM BKT +i T 2/B+iQ b #H2 @ XBSHYKT “2b 2 +?
G @ ASiVT2UT 2/B+iBQM@# b2/- M/ "QQi b22 a2+iBQM 8X8XRV 1
+m " 2MihL_ M/ +m  2Mi 7  m/  i2X q2 BM+Hm/2 BM i?2 +QKT BbQ

dd



H :272 im 2b2i M/ bBKTH2 # b2HBM2 # b2/ QM i?2 ASb-+ HH2/
i?72J2 M #bQHmi2 1°°Q  UJ 1V M/ S2 'bQM +Q "2H iBQM +Q2{+B2I

h?2 +? BM2/@ ASb "2 bi B:?i7Q'r '/ BMbi MiB iBQM Q7 i?2 G «
QM i?2 F2v " iBQM H2 i? i bBM+2 i?2 RXMUBK2XNBpi RHBOMb BM JG T
iBp2 [m HBivV # b2/ QM i?2 +m "2Mi[m HBivQ7i?2JG KQ/2H- QM2 -
i?2B° T 2/B+iBQMb b BMTmi 72 im 2b iQ 2Fi@Ki?2 i72QHHQK B W2 HBK
H iBQM bi2TX q?BH2 +? BM2/@ ASb "2 bBKTH2 iQ BKTH2K2Mi- i?2
r?2M 2biBK iBM; i?2 #2M2}ib 7Q  i?2 7TQHHQrBM; bBKmH iBQM bi2T
T'QT : iBQM i?2°Qm:?2Qmii?2 HQQF@ ?2 / 2Q BxQMX

qBi? "2bT2+iiQ J 1- HHG @ AS ivT2b U+? BM2/- T'2/B+iBQM@
bBKBH ~ T2 7Q K M+2X 6m’i?2 - T'2/B+iBM; i?2 hS_ TT2 'biQ #2
/IB+iBp2 T'Q#H2K U?B;?2  J 1V i? M T 2/B+iBM; i?2 hL_X h?Bb Bb
QMHvV bK HH p "B iBQMb98WH rM@BW\QmMP72 b i?2 hS_ 2 b Km+? H ;2
p "B iBQMDb U2X:X-50\WM ;i BOW V XQ K

_2: /BM:i?2S**-r2b22i? i, UBV HH TT Q +?2b T2 7Q K 2[m H|
1- r?B+? Bb 2tT2+i2/ ;Bp2M i? i i?2v/Bz2  QMHv 7Q" ?B:?2  HQQF@
70  HQQF@ ?2 / R- HH T 2/B+iQ'b "2 i BM2/ # b2/ QM i?2 b K2 /
++2bb iQ MT@IQ@/ i272 im DQi@G2E OFBRV #V27 - i22 #2bi +Q°
H iBQM + Qbb HH HQQFI@ @BY-/Q@z® BMx2/QJ 2H iBQMIAWTB+ HHV
7Q i?2hS 60W/7Q  i?2 hL_c URBBMIAP@G?@ ABX2 rQ bi T2 ' 7Q K M+2
+ Qbb i?2 +QMbB/2°2/ TT Q +22Db- r?B+? b?Qrb i? i i?2 +? BM2/ E
2 b MMM ++2Ti #Hv HQr S¥f2hB+ RO M BpVb V@G QA MBS bHB ; 2iHV #2ii
S**i? Mi?2 BM2/@G @KBMBM:; #v 7 ° BM DD BDG i@ ¢23b: m2
i? ii?Bb Bb /m2iQ i?27 +ii? i-/2bTBi2 pQB/BM; i?2 KBbK i+? #2ir
MQBbv BMTmi 72 im 2b r?2M [m2 vBM:fi- BMBM; i?2 G @ ASb-i?2"
biBHH bmz2'b 7°QK 2 Q" ++mKmH iBQM b i?2 HQQF@ ?2 / BM+'2

_ZRXPm" "2bmHib /2KQMbi "QRQi@G @¥XSb QmiT2 7Q K i?2 Qi?2"
7Q  BMbi MiB iBM: HQMc@iRBK T?2/BR(BHiBp2 T2 JQi@ O/ @ AFhi? 2
Bb +QMbBbi2Mi + Qbbi?2 +QMbB/2°2/ HQQF@ ?D Qi @GB@BAIE 2 M
HBM2 > KQ/2Hb + M T 2/B+i i?2 2pQHmMIBQM?Q7HQMhEBIKM/ hL_ 7C
[m HBiv +QKT * #H2 iQ i? i +?B2p2/ #v i?2 KVQTB+- #H +F@#Qt A

liBHBiv AKT Qp2K2Mi /m2 iQ BTTH2 U_ZkV

hQ 2p Hm i2BOQTBEKT Qp2b Qp2 KvQTB+ TT Q +?2b/m2iQ Bib #BH
HQM; i2 K-r2b?QrBM6B;m 2eXdi?2iQi H+QbiBM+m "2/ #v HH #
r2b2ii?2 2i° BM5XQPp2Q HH- 1?72 "2bmakisvMBO2BM; i? i BMQm + b
bim/vVBTTHRHQM;@i2 K / Ti iBQM BKT Qp2b Qp2 K@WB+ [/ Ti iBC(
6B;m 2 eXd +QMbB/2°b b+2M "BQ BM r?B+? i?2°2 Bb MQ "2i°
1?7 2b?QH/ B&OW2d h®2 };m 2 b?Qrb i?72 U+mKmH iBp2V iQi H +Qbi Qy
#v 2 +?2 # b2HBM2X h?2 K "F2 b ?B;?HB;?i BMbi Mib r?2M i?2 JG K(
i?72 p Hm2b #2ir22M #° +F2ib BM i?2 H2;2M/ M2ti iQ 2 +? # b2HBM?Z
"2i° BMb 2t2+mi2/X q2 BZ BBXT?Qp2b Qp2 Bib KvQTB+ +QmMi2" T °

d3



UV hS60 M/ _2i° BM@#H0i2M+v U#V hS70 M/ _2i° BM@H2i2M+v

6B;m 2 eXd, hQi H +Qbi BM+m "2/ #v 2 +? #=HPFHEM22Pp2MmM2b BN
#2ir22M #° +F2ib BM/B+ i2i?2 MmK#2 Q7 "2i° BMb 2t2+mi2/ #v 2 +7?
?B;?HB;?ib iBK2 BMb2IMBMRMIBQM r b T2 ' 7Q K2/X

im M BKT ' Qp2b Qp2 " i?2 M Bp2 # b BHBMRbXHQJ Q F 8} *2BRp2b
iQi H+QIROV?BH2 i?2 KVQTB+ p2 ' bBIB38 12 b2/ RQMVEY X 2
HbQ b22 IRTITHRI? HQQF®® BR+m b HAgBBi PB+? Bb ?B;?2 i? M i?2
+Qbi Q#i BM2/ #v i?2 p2 bBQMEX Bi7?BH@OA@E PBm T BbBM: bBM+2 T
HQM;2  HQQF@ ?2 /?2Q BxQMbBb? /27 i? M7Q b?Q iHQQF@ ?2 .
7mim 2 QM2 BKbiQ T 2/B+i-i?2?B;?2 T '2/B+iBQM 2°"Q" (jJR- RyR
H2 /i?2TH MM2 iQ K F2BM+Q "2+i/2+BbBQMb r?2M /QTiBM; HQI
AM6B;m 2 eXd#r2 +QMbB/2° Db+2M "BQ r?222iBtk2BM M';p HDIX B
q2 b22i? i #Qi? KvQTB+ # b2HBMBITUWIPBRKAOKK @@MHV i?2 BMBiB H
UiiBB2X h?Bb Bb /m2 iQ i?2 7 +iBTTTHOMM®@HT QT2 Hv 2p Hm i2 |
#2M2}ib Q7 2t2+miBM; "2i° BMbBM+2Bi2p Hm i2b QMHv bBM;H2
bi?2 "2i° BMiiFRRE BMi2'p Hb iQ +QKTHZTHZXKw@BP2b "2i° BM b
? pBM; 2t +iHvi?2b K2BKT +iQ7 MQi 2i° BMBM;-2t+2Ti i +QbiX :
21T BMX *QMp2 b2Hv- i?72 HQM, @b BHZR+ QB QO H?Q7+Q " "2bTQM
QTiBK HQ® +H2b- +?B2pBM15#@biBR? m2iBDM Q7 RTQHELBb
/2KQMbi® i2b?QrHQM:@i2°KTH MMBM: HHQrbbvbi2KbiQ #2+QK?2
Qp2 HH bvbi2K miBHBIivX

AKT +i Q7 avbi2Kf1MpB QMK2Mi H ai i2 U_ZjV

hQ mM/2 bi M/i?2H M/b+ T2Q7 TQbbB#H2BKT Qp2K2Mibi? i HQM;
r2 BMp2biB; i2/ 2Qr b2p2° HimM #H2 bvbi2K p "B #H2b BKT +i #Qi"
+?2B2p #H2 #v / Ti iBQMX h?mb-r2p "B2/i?2 TQHHQrBM:; T ~ K2i2
i"m2 TQbBiBp2  i2UhS_V-"2i° BM +QbiU_*V-'2i°" BMH i2M+v U_G
QTiBKmK Q' +H2 Bb i?2 QMHv # b2HBM2 +QMbB/2 2/ #2+ mb2 Bi Bl
HQQF@ 22 / T K2i2 X

h?2 "2bmHib + M #2 Q#b2 p2/ BM 6B;m 2 eX3-r?2°2r2 b?2Qr i?2 i
MiBHBivV ii BM2/ #v i?2 QTiBKmK BEB GBXE &XIWEMQ K HBx2/ iC

dN



UV PTIiBKmKX U#VBTTX 2

6B:m 2 eX3, hQi H +Qbi RETHM P THBKmK BM KmHiBTH2 2t2+miBQM
p "VBM; i?2 "2i° BM +Qbi- "2i° BM H i2M+v- HQQF@ ?2 /- M/ hS_ af
"2 MQ K HBXx2/iQ i?2 +Qbi Q7 i?2 KVQTB+ TT Q +? UHQQF@ ?2 /4
HQr2 i? MR BM/B+ i2 b+2M "BQb 7Q  r?B+? HQM;@i2 K / Ti iBQM

iQi H +Qbi Q#i BM2/ #v i?2 U+Q "2bTQM/BM;V KvQTB+ # b2HBM2 L
#v HQM; @i2 ' K QTiBKmK Bb MQ K HBx2/iQ i?2 +Qbi +?B2p2/ #v K
+Qbi +?B2p2/ #v HBVMIBBMK K HBx2/iQ i?2 +Qbi +?BEZp®R#Y KVvQT
2+ HH i? ii?2 ;Q H Q7 i?2 b2H7@ / TiBp2 bvbi2K Bb iQ KBMBKB X
i?mb p Hm2b HQr2Ti20Mi ; BMb rBi? "2bT2+iiQ i?2 KvQTB+ +QmM
TT Q +? UPTIiBKNBK TMR

Pp2° HH- } ' bi?B;?@H2p2H M HvbBb Q7 i?2 PTIBKmKUG6B;X eX3
“2i° BM +Qbi-i?2°2Bb iH2 biQM2 HQQF@ ?2 /7Q r?B+? HQM;@i?2
MiBHBiv UBX2X-HQr2'biQi H+QbiVX

AM T +iBIZFéR2 " 2bmHib HbQ /2KQMbi® i2 #2M2}ib bi2KKBM; 7 Q'
i iIBQM, r?2M "2i° BMH i2M+v BE2+MIm#W4 Y BOTBXKE Qp2b Qp2°
i?72 KvQTB+ p2 bBQM 7Q° "220XBBIn+ @12 b- m72ID MQ "2i° BM H i2M+v
bB/2°2/=DVG Qm~ "2bmHib bBQTHRBE Bib HOM;@i2 'K TH MMBM; + T
BKT Qp2b Qp2° HH bvbi2K T2'7Q°'K M+2 2p2M BM b23M " 2B-QHH ?2 2
i? iaG T2M HiB2b + M KQnmMBM bDEBRpH2 iBK2 BMi2'p HVX h?Bb |
#v HQQFBM; PRT/H2M B/2MiB7v bBim iBQMb BM r?B+? /2H vBM; "2
iQ ; 2 i2 #2M2}ib BM i?2 HQM; i2 KX h?Bb +QmH/ #2 /Im2 iQ i?2 2N\
MQM@i BpB Hr vb Q #2+ mb2i?2+m "2Mi/ i p BH #H2 7Q i?2 "2
#2ii2 ° @T2 7Q ' KBM; JG KQ/2H mM/2  i?2 +m "2Mi 2MpB " QMK2MiX

*QKT "BMB,TTHRiI? PTIiBKmK-r2 b22 +H2 "T2'7Q°'K M+2; T-T 'iB
+QMbB/2°BM; ?B;?2" "2i° BMBTQHBEM BKPQOP,2bvbi2K miBHBiv rBi?
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+Qbib nMB URX:X=A% M/ €2V-i?Bb Q++m b QMHV 7Q  p2 v bT2+B}-
p Hm2bX AMbDi2 /- PTiBKmK b?Qrb +H2 > #2M2}ib rBi? ~ M:2 Q7 H(
i?2 i Hi?Qm:?2i?2T2 7Q KOQRH@ @ T@BRSI vb +QMbBbiBOWHM/ QmM/
70W +Q "2H iBQM-i?2°2 "2 biBHH K “:BMb 7Q  BKT QpBM: HQM: @i
6BM HHv-"2: "/BM:;i?2hS_aG i? 2b?QH/-r2b22i? i bBiBM+ 2
i72 HOM:@i2 K M/ KVvQTB+ TT'Q +?2b /2+°2 b28XU HA2 p2HInQ@M ;2|
7Q  i?Bb Bbi? ii?2hS_ z2+ibi?2 /B{+mHivQ7i?2 mM/2 " HVBM; T Q
?B:?2  hS_K2 Mbi? ii?2 bvbi2K ? b iQ K F2 72r2° KBbi F2b M/ +Q
7° m/mH2Mii° Mb +iBQMbX gBi? ?B;?2 hS_aG b 2p2M B7 i?2 bvbi?
MQi +QKTHV rBi? i?2 aG X h?Bb BMimBiBp2Hv DmbiB}2b r?2v HH p

_ZiX gq?2M "2i° BM ? b HBIRTWH#VHQM:@i2 K TH MMBM; T QpB/2b #2M
35W UhS60- 62- *0- G=8-4-5)VM/ Q7 nZBWQUhS60- 60- =

20- G= -8-9)V r?2M “2i° BM H i2M+v Bb MQi +QMbB/2 2/X hvTB+ HH
?2BM/2BTTHR #BHBiviQ 2 Ti?2 #2M2}ibi? i HQM:@i2 'K TH MMBM;
?2B;?2  hS_i? 2b?QH/b HbQ H2 /iQ HQr2 #2M2}ib- bBM+2 Bi Bb K
rBi? i?72aG X 6BM HHv-r2 p2 ' B7v2KTB B+ HHv i? i KB/4GEVM;2 HQQ
ivIB+ HHv T°QpB/2 BKT Qp2/ bvbi2K miBHBivX h?Bb Bb HB:M2/ rBi
_ZKVi? i 2t+2bbBp2HV HQM: HQQF@ ?2 / 2Q BXQMb + MH2 /iQ bm?

62 bB#BHBiv 7Q° PMHBM2 SH MMBM; U_Z9V

aBM+RTTHRKD iQ 2M #H2 i?2 QMHBM2 "2 bQMBM; Q7 r?2M iQ “2i  BI
r2 M Hvx2 i?2 iBK2 +QKTH2tBivQ7i?27Q K Hp2'B}+ iBQM T Q+2b
/2i2 ° KBM2 i?2 M2ti / Ti iBQMi +iB+iQ 2t2+mi2V b 7mM+iBQM Q7 |
"2TQ ibi?2b2 "2bmHib M/ b?Qrb i?2 p925@ 2?H 9BZAVi P VF 2 MH2iPB H 2 b X

Pp2" HH-i?2 "2bmHib b?Qrb i? i BM+ 2K2MiBM; i?2 HQQF@ 2?2 /
+°2 b2 Q7 i?2 H i2M+v iQ 2ti> +ii?2 / Ti iBQM bi  i2;vX #Qr2p2 - 2|
Bii F2b QM p2° ;23Hh2B-QiM/MiQ 2ti° +ii?2 / Ti iBGELH2+HDM/bM/
QM i92@i? T2 +2MiBH2XZ922 YBM7v iBTITHRH i2M+v Bb 7 bi 2MQm;?
H ;2K DQ BivQ7 MQM@b 72iv@+ BURX KJ G @M/ 222/ B QM2 Kb+
i° MbH iBQM- M/ 2+QKK2M/ iBQM bvbi2KbVX

*Qbi Q7 h> BMBM; G @ ASbD

g?2M + 2 iBM; G @ ASb-i?2 /IQKBM Mi +Qbi Bb bbQ+B i2/ rBi? #n
i? 1i?Bb 2Mi BHb T2 7Q KBM; KmHIBTH2 "2i° BMb Q7i?2JG KQ/2H
r2+QM/m+i b2MbBiBpBiv M HvbBb BK2/ i bim/vBM2?PQBMb/m+BN
T2 7Q K2/ iQ #mBH/i?2 A.BKT +ibi?2 T 2/B+iBp2 [m HBiv Q7 i?2

aT2+B}+ HHv-r2 bm#@b KTH2 i?2 A. i M/QKiQ 2/m+2i?2 Mm
iQ ; i?72 BM7Q K iBQM QM JG "2i BM #2M2}ibX h?2 "2bmHIiBM; A
1?72QQI@G @rABb? 2 2p Hm i2/ QM i?2 7TmHH i2bi@b2iX 1 +? bm#
Bb "2T2 i2/ Ry iBK2b 7Q° "2HB #BHBivX h?2 "2bmHib "2 /2TB+i2/
i?7 11?22 T2 ' 7Q° K M+2 Q7 i?72 G @ ASb 2K BMb H ";2HWWWM Hi2 2/ |
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h #H2 eXN, G i2M+v Q7 i?2 / Ti iBQM bi  i2;v:2M2  iBQM T Q+2bb
bBx2 b 7mM+iBQM Q7 i?2 HQQF@ 2?2 / U2+ HHi? i KvQTB+ bvbi

G R k j 9 8 e d 3 N Ry

kXe9 kXdy kXdR kXdd kX3y kX3y kX3d kX3R kX3d kXNy
p; bi/2p (b)
yXje yXj8 yXj3 yXjN yX9R yX9R yXj3 yX99 y X9k y X9y

N8@T2 + (YRj jXR8 [jXk8 jXkN jXjR jXjk jXj8 jXjd jX9R jx9k

NN@T2 + (jXky jXkk jXjk jXje jXjd jXjN iX9j iX99 jX9N iX8R
LmK bi i2bUKBMVRj ek Rl'\l.g jyi 999 83k dky . 39R' N38 RySR.
UK tVv dd jje 8k9 dRy NRd RRj3 Rj8k R83d R3jd

R . BMV. dy kkN jod 8yj] e99 dNR NKkR Ryd9 Rk8y
LmKi MbB'B%LM(btv RO "33 9yk ekk 3j8 Ryd9 RjkN R8d9 R3je kRkS

bK HH2® A.bX AM Qi?2 rQ ' /b-i?2 +QbiBR2MEDID226\B #l'2/ X R V + N
#2 +?2B2p2/ #v T2 7Q KBM; Dmbi QM2 i?B'/ Q7i?2JG KQ/2H “2i° BN
+QMbB/2°2/ T 2pBQmbHV BM i?Bb bim/vX

eXj a2H7@ / TiBp2 J +?BM2 h> MbH iBQM avb

hQ 7m i?2  /2KQMbi® i2i?2 TTHB+ #BHBiv M/ ;2M2"° HBivQ7i?2T"
BiiQ 2M;BM22" Db2H7@ / TiBp2 K +?BM2 i MbH iBQM UJhV bvbi2l
Jh bvbi2K i bF2/ rBi? i° MbH iBM; M2rb 7°QK WK Wnd HQKMRED@bQm’
7 QKbQmHM;m ;2 BMiQH M;m ;2X

biBK2T bb2b M/ M2r 2p2Mib Q++m - i?22 /Bbi'B#miBQM Q7 / i i-
b2 p2 i BM72°2M+2iBK2 KB;?i/Bz2 7" QK i?2/Bbi'B#miBQM Q7 / i 1
i?Bb/Bz2 ' 2M+2 #2ir22MBM72 2M+2 M/i° BMBM;iBK2/ i i?2Jh KQ
BMi® MbH iBQM [m HBivr?BH2Bii'B2biQ +QT2rBi? M2ri2 Kb- KQ"
/IBz2 2MirQ /b K2 MBM;b- KQM; Qi?2 HBM;mBbiB+ T?2MQK2M (R¢
Q7 /Bz2°2Mi M2rb /QK BMb U2X;X- bTQ ib- TQHBiIB+bV HbQ p "B2]
BKTQ'i Mi2H2+iBQMBb +QKBM; mT-i?2K DQ'BivQ7 M2rbrBHH HBI
PHVKTB+b "2 #QmiiQbi "i-i?2°2KB;?2i#2 bm ;2 Q7bTQ ibM2rbX
+? M;2b-i?2Jh KQ/2HK v ' 2[mB"2 / Ti iBQMbm+?i? i?B;?2 i° Mb
2K2 ;BM; /IQK BM Bb +?B2p2/X h?Bb Bb 2T 2b2Mi2/ BM 6B;m 2 eXF

7QQi# HH ; K2b+?22/mH2/7Q amM/ v M/ TQHBIB+ H/2# i2b+?2]/
M BM+2 b2 BM bTQ ib M2rb rQmH/ #2 2tT2+i2/ QM JQM/ v- r?BH2
M2rb rQmH/ #2 2tT2+i2/ QM 6 B/ vX AMi?Bb b+2M "BQ-BirQmH/ #2
T°Q}+B2Mi BM bTQ'ib M2rb QM JQM/ v- M/ i?2M / Ti Bi iQ TQHBIB
#2bii- MbH iBQMb #v h?m b/ v-

h?2 70 K2rQ ' F 2p Hm i2b i?2 M22/ 7Q" / Ti iBQM # b2/ QM i?2 2
IM2@imMBM; i?2 Jh KQ/2H M/ i?2 +Qbi Q7 /QBM; bQ- bm+? i? i i-
r2#bBi2 Bb K tBKBx2/X aT2+B}+ HHv-r2 7Q+mb QM irQ K BM [m HB
Q7 i?2i° MbH iBQM [m HBiv mTQMQKQ/DHBM2Z@BnMMBK#BM iBQM
bi i2@Q7@i?2@ 'iJh 2p Hm iBQM K2i'B+b bm+? b *PJ1hkk (R8R)
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UV .2HIi @hS_@ 2i° BM U#V .2Hi @hL_@ 2i° BM

U+V .2Hi @hS_@MQT U/V .2Hi @hL_@MQT

6B;m 2 eXN, S'2/B+iBp2 [@QHBGE @MIPR Kb Q7 J 1 M/ S** r?2M
/[2+°2 bBM; i?2 MmMK#2> Q7 “2i° BMb 2KTHQvV2/iQ +°2 i2i?2 A.X .m
r2b?Qri?2 THQib ' QIMBRIQEZA2QT "QQi@ G MIH?22 b K2 i*2M/bX

+Qbib BM+m ™ 2/ #v i?2 M2rb r2#bBi2X h?2b2 +Qbib "2 /2}M2/ BM i2
+im @ b7QHHQrb, U VB7i?2Jh KQ/2H BMOQM/M2AmM@/ BB X2X-
? /1i?22Jh KQ/2H #22M }M2@imM2/ 2t+22/b T-2@2/ByM2/K BXb Qbl/
KBbb2/ QTTQ inODMBU¥MW @Fii?2 Jh KQ/2H Bb }M2@imM2/-i?2 |/ TiB
BM+m™ F+QtbiTim BM;- 2X;X-+HQm/ T QpBbBQMBM; Q  2M2 ;v +Qbi
IM2@IimM2/-#miBibT2 7Q K M+2 BKT QpZIK-2M2 Bl bid K@BHH B MZXn
T2M Rivri?B+? 2K#Q/B2b 06 °2; 2i6 +Qbi U2X;X-7 QK i?2 bmbi BM
? pBM; T2 7Q K2/ mb2H2bb }M2@imMBM;X " W20QQ@ Mh K2h 2B+®bib- |
Q7 BMia'MBrb /QK BMb 2 +? rBi? Bib QrM iQ;M;dH iiB@BmM[2nIJHBIiv
M/ BKTQ i M+2ir2iR;2bvbi2K By®RIHBAV?2 Jh bvbi2K Bb,
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6B;m 2 eXRy, h?2 /Bbi'B#miBQM Q7 M2rb /QK BMb i MbH i2/ #v i
bvbi2K p "B2b /m BM; i?2 r22FX h?Bb p "B #BHBivK v bB;M Hi?2 M

PTiBKByaU)= +?7QQb2 i +iB+i? M KBMBKBx2b iQi H +Qbi
PTIiBK Hh +8B+ “;KBM +Qlfi +iB+
i +iBH+}IM2imM2OMQT
X 'EIX‘
+QEMQPT O #QQ Wi Qm)>T)
m=1 ni=1
X X
+QlIM2imMR + R #QQ(%I Wi Qm)<T)

m=1 i=1

h?2 ;Q HQ7 i?2 b2H7@ / TiBp2 Jh bvbi2K Bb i?mb iQ b2H2+i i?2 i
bmK Q7 i?2 Qp2° HH +Qbib BM+m "2/X

6H2tB+Q

:Bp2M i?2 /IBz2 ' 2M+2b #2ir22M i?Bb mb2 + b2 M/ i?2 7> m/ /2i2+iB
KQ/2Hb "2 rB/2Hv mb2/ BM MmK#2 Q7 TTHB+ iBQMb-r2 /2b+ B#
#2 bT2+B HBx2/iQ BMbi MiB i2 b2H7@ / TiBp2 K +?BM2 i MbH iB(
+B HBXx6IHBBAB+K/ /2b+ B#2 ?2Qr 2 +? F2v +QKTQM2Mi Q7 i?2 7° K2r(
BMH2tB+Q ++QmMi 7Q i?2 BMi ' BMbB+ +? ~ +i2 BbiB+b Q7 Jh bvbi:
aBMGR2tBH+@QMbB/2MQM/IM2@iMMM2 iBQM i +iB+b- M/ bBM+2 i?2
/IQK BM "2[mB 2b /Bz2 2Mi b2i Q7 T 2/B+iBp2 72 im 2b +QKT "2/
mb2 + b2-r2BMi Q/m+2 6BM2@imMBM; AKT +i S '2/B+iQ b U6ASbV
ASb #v BMi Q/m+BM; MQp2H K2i?Q/QHQ;B+ H bT2+ib BM Q /2" iC
i?72 +QMi2ti Q7 Jh bvbi2KbX h?2b2 BM+Hm/2,
RA/2MiB7vBM; M2r b2i Q7 Jh bT2+B}+ 72 im 2b + T #H2 Q7 + Tim~
BMTmi M/ QmiTmi Q7 Jh KQ/2Hb- r?BH2 +?B2pBM; M ++2Ti #H2
2z2+iBp2M2bb UBX2X- T '2/B+iBp2 TQr2'V M/ +QKTmi iBQM H +Qb
MQi QMHV 7Q i BMBM; #mi HbQ 7Q [m2 vBM; i?2 6ASbVX
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6B;m 2eXRR,J +?BM2h” MbH iBQM Zm HBivJ i BtUJhZJV 2 +? (C
i?7 i Bb "2H2p MiiQ i?2 Jh bvbi2K- M/ 2 +?2 +QHmMKM 2T 2b2Mib b’
K2i'B+ U2X;X-*PJlhkk-a + 2"G1ll- +?2 6VX

kX6Q  Jh bvbi2KiwMBIP2i +QMbB/2 b2p2° H/QK BMb U2X;X- TQHBIB
M2rbV rBi? /IBz2 2Mir2B;?ib-}iM2@KAM2 @2 #2M2}ib 7Q bQK2/QK B
#mi /2i" BK2Mi HBKT +i7Q Qi?2 bX h?mb-iQ7Q+mbQMbim/vBM; i
6ASbr2/2+QmTH2i?2 T Q#H2Kb Q7 UBV 2biBK iBM; 7mim 2 2pQHm
iQi?2JhKQ/2H M/UBBV T 2/B+iBM;i?2p "B iBQMBMi?2i" MbH iB
/Im2 iQ M2@imMBM; i?2 Jh KQ/2HX b bm+?-r2 +QMbB/2° M Hi2"°
2biBK iBM; i?2 p "B iBQMb Q7 i?2 T 2/B+iBp2 [m HBiv Q7 i?2 Jh K
2p Hm iBM; i?2 Jh KQ/2H # b2/ QM b2i Q7 272 2M+2 i2bi@b2ib i?
1?72 2tT2+i2/ BMTmi /Bbi B#miBQMb + Qbb /Bz2 2MiJh /QK BMbX

jX"v H2p2® ;BM; i?2 MQiBQM Q7 /QK BM@bT2+B}+ i2bi b2ib-r2 T Q
/2bB;Mb-M K2Hv 6ASbi° BM2/iQ T 2/B+ii?2p "B iBQM Q7 MJhKQ
7i2° IJM2@imMBM; 2Bi?2° UV 7Q° bBM;H2 /QK BM- Q" U#V 7Q°

6AS p B Mib- br2rBHH b22-vB2H//Bz2 2Mii /12@Qzb "2; "IBM; ;:
/QK BMb p2 bmb T 2/B+iBp2 [m HBivQM FMQrM /QK BMbX

6Q K HHv KQ/2HBM; Jh KAWHRBE+2 7Q K HHv KQ/2H i?2 Jh KQ/2H

J +?BM2 h> MbH iBQM Zid MEIMWX B2 JhZJ Bb bT2+B HBx iBQM
[m HBiv K i"Bt /2b+ B#2/ BM a2+iBQM 8Xk BM r?B+? 2 +?2 +QHmMKM
Bb "2H2p Mi iQ i?2 Jh bvbi2K- M/ 2 +? “Qr 2T 2b2Mib bT2+B}+ J
U2X;X- *PJ1hkk (R8R)- +2°6 (R99)- a +'2"G1l (R98)VX 6B;m 2 eXR
i?Bb K i ' Bt- +QMbB/2 ' BM; /QK BMb HBF2 bTQ ib- 1M M+2- M/iQm"

1biBK iBM; i?2 2tT2+i2/ #2M2}ib Q7 JMRI@I T MRM?X22 72 im 2 :°Qm
T 2b2Mi2/ BM a2+iBQM 8Xj-i?2 # bB+ 72 im 2bd QM2 Bb i?2 KQbi "2
/QK BM@ :MQDbiB+ M im 2X u2i-i?2 2K BMBM: 72 im 2 :"QmTb UB
"2 bi"QM;HV /QK BM U M/ TQbbB#Hv TTHB+ iBQMV /2T2M/2MiX
g2 T°QTQb2 M/ 2p Hm i2i?2mb2 Q7 bT2+B HBx iBQM Q7 i?2b2 i
KQ/2Hh@[m HBivm¥ApMi2Mi® h?2 7Q K2  + Tim 2 i?2 i° MbH iBQM
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K M+2 Q7 i?2 Jh KQ/2H- #Qi? QM i?2 +m " "2Mi 2MpB " QMK2Mi U 2+2N\
br2HH b QM }t2/Jhi2bi b2ibX
h?2 H ii20Mi2Mi®@ BM2ZHm/2b 72 im " 2b BMbTB 2/ #v rQ F QM bi |
i° MbH iBQM (Nj)i? i BKiQ +? ~ +i2°'Bx2i?2 /i b?B7ib Q7 i?2 i2tir
i2M+2b p BH #H2 iQ i?2 Jh KQ/2Hb- 7°QK i?2 T2 bT2+iBp2 Q7 /Bz2
bm+? bb2K MiB+ bBKBH "Biv M/ H2tB+ HQp2 H TX h?2b2 72 im 2l
BM i?2 /IBbi B#miBQMb Q7 irQ /Bz2 ' 2Mi /i ;"QmThb, ;" QmT "2T°2
b2Mi2M+2b i? i i?2 Jh KQ/2H ? b #22M }M2@imM2/ rBi?- M/ MQi?:
OM2r / i 6- BX2X-7"2b?2 b2Mi2M+2b rBi? 272 2M+2 i MbH iBQMI
bBM+2 i?2 H bi KQ/2H mT/ i2 U M/ +QmH/ #2 mb2/iQ T2 7Q K M2r
JQ 2BM/2i BH-r2BMp2biB; i2i?2mb2Q7i?27QHHQrBM; 72 im zZ
BK2/ i 2biBK iBM; i?2 2tT2+i2/ #2M2}ib Q7 }M2@imMBM; Jh KQ/2H
"bB+ 72 imRDEb 72 im 2 b2i BM+Hm/2b, UBV +QmMWiMPZMM20FQ H/
p BH #H2 iQ i?2 Jh KQ/2Hc UBBV " iBQ Q7 M2r M/ QH/ /i c UBBB
imM2 bQm +2 M/ i ;2iHM;m ;2 rQ /b UBM+HmM/BM; M/ 2t+Hm/BN
HT? #2iB+ +? * +i2°bVc UBpV " iBQ #2ir22M M2r M/ QH/ rQ"/ +Qm|
i ;2iH M;m ;2bc UpV iBK2 2H Tbh2/ bBM+2 i?2 H bi}M2@imM2X
*QMi2Mi@ r "2 72 imPRbX»2i Q7 72 im"2b Bb /2bB;M2/ rBi? i?2 ;Q H
2MpB QMK2Mi b?B7ib #v M HvxBM; i2tim HBM7Q K iBQM ii?2 b2K
/IQbQ- M/BMbTB 2/ #v bi iBbiB+ HJh-r27Q+mb2a/@@MKD2(RER)mH °
2K#2//IBM;b (kd) M/ b2Mi2M+2 Qp2 H TbX
Cn@; Kb+ Tim2BM7Q K iBQM #Qmi i?2 +QMi2ti-rQ'/ Q /2 -T
HBM;mBbiB+ T ii2 " Mb BM b2Mi2M+2b Q" i2tibX "v +QKTmiBM
C2Mb2Ma? MMQM (Ry3) /Bbi M+2V #2ir22M i?2 M@ ;" K /Bbi B#r
/i b2ib-r2 + Tim 2 p "B iBQMb ii?2 H2tB+ H H2p2H U2X;X- B7
KQ 2fH2bb ivTQb BM i?2 M2r / i VX
ChQ + Tim2p 'BiBQMb ii?2 b2K MiB+ H2p2H- r2 H2p2" ;2/ 2K
"2T°2b2Mi i BQMb Q7 b2Mi2M+2b BMiQ HQr2 /BK2MbBQM HDbT +
"2H iBQM #2ir22M i?2i° Mb7Q K2/ rQ /bfb2Mi2M+2b (kd)X *QKT
Q7 2K#2//BM;b UpB #Qi? *QbBM2- M/ 1m+HB/2 M (8R)VBMi?2
HHQr mbiQ + Tim 2 M2r /QK BMb i? i "Bb2BM i?2 M2r/ i -i?m
i?72 2MpB QMK 2MiX
C 6BM HHv- b2Mi2M+2 Qp2°'H T HHQrb mb iQ + Tim'2 BM7Q K iB
K2 bm*BM; +QKKQM rQ /b #2ir22M i?2 M2r M/ QH// i X h?Bb H
b2K MiB+b BM7Q K iBQM M/ /2i2+i M2r /QK BMb- ;Bp2M i? i B
M2r M/ QH/ /i BbHQr-i? i HBF2Hv K2 Mbi? ii?2 2MpB " QMK2N\
Jh@[m HBiv 72 imP2bhkk (R8R)- *PJ1hkkEBrB (R8k)- a +'2"G1l|
+?°6 (R99)X h?2b27Qm  K2i'B+b + Tim 2 BKTQ i Mii2tim HBM7Q
BH Biv U*PJ1hkk M/ *PJ1hkkEBrBV- H2tB+ H H2p2Hb U+? 6 M/ a
iQ +? ° +i2'Bx2i?2i° MbH iBQM [m HBiv Q7 i?2Jh KQ/2H 7Q" #Qi?
M/ 7Q  i?2 }t2/ i2bi b2ibX Ai b?QmH/ #2 MQi2/i? i- 2t+2Ti 7Q *PJ:

ig2 +QMbB/2Mi2@ imMB #2BM; +QKTQb2/ Q7 i?2 M2r M/ QH/ /i X
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72 im2bBM i?Bb +H bb bbmK2i?2 p BH #BHBiv Q7 272 2M+2b UE
/'i pBH #H2 7Q }M2@imMBM;X h?mb- BM+Hm/BM; 2t+HmbBp2HvV
im 2b mb2/ #v 6 ASb UQ" pQB/BM; +QKTH2i2HVvV i?2 mb2 Q7 Jh@[m |
6H2tB+#Q 2biBK i2 r?2i?2 BirQmH/ #2 rQ i? }M2@imMBM; M Jh K
BM+m "BM; i?72 +Qbi Q7 Q#i BMBM; 272 2M+2b 7Q 6iP2tMR2Q b2Mi2
2M #H2b M //BiBQM H/BK2MbBQM Q7 +Qbi "2/ m+iBQM, #2vQM/ b
imMmMBMHR-tB+BbQ "2/ m+2b i?2 +Qbib Q7 Q#i BMBM; "272°2M+2b 7Q"
T 2/B+i2/1iQ #2 mb27mH 7Q BKT QpBM; i?2 Jh KQ/2HO6b [m HBivX

272 °2M+2 i2bi@i2dibb2i Bb +QHH2+iBQM Q7 b2Mi2M+2b 7Q"° H M;:
Q7 b2Mi2M+2BMi?2bQm +2H M:m :2UbQm +2b2Mi2M+2V HQM; |
i* MbH iBOQM BM i?2i “;2iH M;m :2X 1 +? /QK BM mbm HHv ? b Bib C
b KTH2/ 7°QK H “:2 TQQH Q7 /i Q7 i? i /IQK BMX h?2 i2bi b2ib
/i mb2/iQ i° BM Q QTiBKBx2 KQ/2HbX AM +QMbB/2° i2bi@b2i i
r?2M r2 F22T i?2 Bi i?2 b K2 +'Qbb /Bz2 2Mi bi2Th Q7 }M2@imMB A
T Q+2bb Bb TTHB+ iBQM@/2T2M/2Mi U2X:X- bT2+B HBx2/ }2H/b b
Q' +QMp2'b iBQM H/QK BMbVX 66Bt2/6 i2bi b2ib ? p2 #22M mb2/ 7
#2M+?K “Fb-bm+? bi?2 qJh (eR- Nk) M/ AgaGh (j) b? "2/ i bFbX
2+ HH BHR2tB+Q2b MQi ii2KTiiQ T 2/B+ir? i Bb i?2 2tT2+i2/ T2
Q7 i?2 Jh bvbi2K i bT2+B}+ iBK2 BM i?2 7mim 2- r?B+? 2Mi BHI
++QmMir? i ivT2 Q7 BMTmib i?2 bvbi2K rBHH #2 bm&B2+B+@BM i?2
“2HB2b QM }t2/i2bi b2ib- r?B+? T°QpB/2 7 B 2 M/KQ'2 ++m"  i2
i* MbH iBQM [m HBiv Q7 /Bz2 2Mi Jh KQ/2Hb U b HH Q7 i?2K "2 2¢
b2iVX //BiBQM HHv- #v mbBM; KmHiBTH2 }t2/i2bi b2ib- "2T 2b2Mi
"2 #H2iQ mM/2 bi M/ r? i KQ/2H T2 7Q Kb #2bi + Qbb /Bz2 2Mi /<

6BM2@hmMBM; AKT +i S 2/B+BRQ DbUBABSOEM2/ mbBM;: M 6A. U6BM2
AKT +i. i b2iVi? iBb+QMbi'm+i2/ bBKBH "HviQ M NAL.XK®bbi i #v
720 :2iJhKQ/2H M/-7Q 2 +?2IM2@imMBM;-r2 K2 bm 2i?2[m HB
KQ/2H QM i?2 b2H2+i2/}t2/i2bi@b2ib mbBM; KmHiIBTH2 [m HBiv K2i
7Q0°2 +?2IM2@imWM2¢KQ/22M IM2@ im M B M MMR/@HM M2 Bi +QMbB/2
HH i?2 /i p BH #M2hmBbi@M+HmM/2b / i rBi? r2BH?iK@MNMH b

r2HH b M2r/ i ; i?2°2/ bBM+2X L2ti- 7Q" 2 +? TMBMQ 7 PRI2@ imM2/
i<j -r2:2M2° i2 M2rb KTH2 7Q  i?2 6A. #v +QKTmiBM;, UBV i?2 T
72 im 2b- bbmKBMHP/iBP2i?2 / i mb2/ iQ MI2@imM2i M2r

/i Bbi?2 /i mb2/iQ MI2@inVND2 mb2/ iQ W 2@BiXMK2 i?2 //BiBQM

/i mb2/BM }M2r@iXiN2} MP\&i BBV i?2 i “:2i[m HBivp "B iBQM bi?
#2ir22M i?2 JhZMy 7®8IM; X g2 T°QTQb2 irQ Hi2 M iBp2 6ASb p "B N
2tTHQ 2 /Bz2 2Mii> /2@ Qzb #2ir22M ;2M2° HBx iBQM- M/ T 2/B+iE
QK BM@bT2+B}+h@ABDX%ASb- b i?2 M K2 bm;:2bib- "2 #mBHi iQ

2tT2+i2/ /Bz2 2M+2 BM Jh T2 ' 7Q K M+2 7Q° DbT2+B}+ /QK BM U2X;
BMbi M+2- rBi? i?Bb ivT2 Q7 6AS-B7 Qm :Q Hr b iQ mM/2 bi M/ 7
KQ/2H rQmH/ BKT +i Bib T2'7Q 'K M+2 BM i2 Kb Q7 *PJ1hkk BM i?2
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rQmH/ ? p2iQ [m2'vi?2 6ASi? i? /2t+HmbBp2HV #22M i° BM2/ rBi
*PJlhkkp B iBQMb 2p Hm i2/ # b2/ QM i?2bTQ i /QK BwMViRIbi b2iX
i?Bb TT ' Q +? "2[mBI2bn?6ABKMX > pBM; KQ 2 6 ASb rBHH #2 KQ 2 :
UKQ 2 KQ/2Hb iQi BMV-#mi bi?26ASb 2i BHQ 2/iQ 2 +? /QK B
ii BM ?B;?2 T 2/B+iBp2 [m HBivX

:2M2 B+ 6AIBD202 2 KQ 2 K#BiBQmb T 2/B+iQ b i? i- mMHBF2 i?2
/IQK BM@ ;MQbiB+ M/ + M#2[m2 ' B2/iQ T 2/B+ii?2[m HBiv~m+im |
"2bT2+i iQ#Bli° /QK BM-BM+HmM/BM; /QK BMb MQib22M BM i?2i° BM
iQ i?72 /QK BM@bT2+B}+ 6ASb-r2 "2[mB"2 ;22 BX GABZ@+2 +7?
6ASb 2tTHQBI i?72 7 +i i? i #Qi? i?2 +QMi2Mi@ r 2 M/ i?2 Jh@[m
BM7Q K iBQM #Qmi i?2 /QK BM i2bi b2i-r?B+? + M #2 2tTHQBi2/ #
/IDmbiBib T ' 2/B+iBQMb iQi?2+? ~ +i2°'BbiB+b Q7 i?2i ";2ii2bib2i>
72 im'2b /2b+ B#2 /i b?B7ib #2ir22M i?2 M2r@/ i b2i M/ i?2 /IQK
Jh@[m HBiv 72 im 2b [m MiB7v i?2 T2'7Q K M+2 Q7 i?2 Jh KQ/2H 7
g2 H2p2" ;2i?2b2 Q#b2 p iBQMb M/i° BM ;2M2 B+ 6 ASb #v mbBM;
bBKTHv K2 ;BM; i?2 i BMBM; b2ib Q7 i?2 p "BQmb /QK BM@bT2+E
i BMBM;-r2 2tTQb2i?2 ;2M2 B+ 6AS iQ BM7Q K iBQM #Qmi ?2Qr i~
p B2b + Qbb/Bz2 2Mi/QK BM i2bi@b2ib-rBi? i?2 Q#D2+iBp2 Q7 2
;2M2° HBx2 Bib T 2/B+iBQMb iQ "#Bi 'v/QK BMi2bi@b2ib
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