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Science means constantly walking a tightrope between blind faith and curiosity;
between expertise and creativity; between bias and openness; between experience
and epiphany; between ambition and passion; and between arrogance and conviction

- in short, between an old today and a new tomorrow.
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>@J _a>2i2°Q;2M2Qmb JmHIB@ _Q#Qi avbi2Kb

Ah :a Ai2° iBp2 h bF HHQ+ iBQM :  T? a2 “+?

GhG GBM2 " h2KTQ HGQ;B+

JJS JIJmHIB@ ;2MiJQiBQM SH MMBM;

JS JmHIB@ ;2Mi SH MMBM;

J S6 JmHiIB ;2Mi S i?}M/BM;

J.S J FQp .2+BbBQM S Q+2bb

JAGSJIBt2/ AMi2;2 GBM2 S Q; KKBM;

JAhGJ2i'B+ AMi2 p Hh2KTQ  H GQ;B+

JJJS JIJmHIB@JQ/ HJQIiBQM SH MMBM;

J JMHIB@_ Q#Qih bF

J * JmHIB@ _Q#Qi*QQ /BM iBQM

J_ a JmMmHIB@_Q#Qi avbi2Kb

J h JmHIB@ Q#Qih bF HHQ+ iBQM

Jh  JmHiB@h bF _Q#Qib
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Jo_ IJmHIiB@o2?B+H2 _QmiBM,;

LZ LQ K HBx2/ HHQ+ iBQM Zm HBiv

LS LOM@TQHVMQKB H

LaZ LQ K HBx2/ a+?2/mH2 Zm HBiv

SPS S 'iIBH@Q /2" SH MMBM;

SPa S2 +2Mi Pp2 a+?2/mH2

S J S'Q# #BHBbiB+ _Q /K T

ZG@Ah :dm HBiv G2 /@Ai2 iBp2 h bF HHQ+ iBQM :" T? a2 +?
h _ TB/Hv@1tT M/BM; _ M/QK h 22b

as aBM;H2@ ;2Mi SH MMBM;

aJh a iBb} #BHBivJQ/mMHQ h?2Q " v

a_  aBM;H2@ Q#Qih bF

ah aBM;H2@h bF _Q#Qib

ah a2[m2MiB Hh bF HHQ+ iBQM MviBK2

ah S aBKmHi M2Qmb h bF HHQ+ iBQM M/ SH MMBM:;

ah S@ahaBKmHi M2Qmb h bF HHQ+ iBQM SH MMBM; M/ a+?2,
aT iBQ@i2KTQ  H *QMbi’ BMib

ahL aBKTH2 h2KTQ  H L2irQ F

ahS a2[m2MiB Hh bF SH MMBM; MvViBK?2

ah_h aiQ+? biB+ h Bi@# b2/ h bF bbB;MK2Mi
hJS h bF M/JQiBQM SH MMBM;

h hBK2 1ti2M/2/ bbB;MK2Mi

hihJ hBK2@1ti2M/2/ h bF HHQ+ iBQM J2i B+

hih Z hBK2@1ti2M/2/ h bF HHQ+ iBQM Zm HBiv
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alJJ _u

>2i2°Q:2M2Qmb KmHiB@ ;2Mi bvbi2Kb Qz2  i?2 TQi2MiB H iG
BMp 'BQmb /QK BMb- bm+? b ;"B+mHim 2- KBHBi "v- bb2K#}
iBQM-i? i rQmH/ Qi?2 rBb2 #2 BM72 bB#H2 7Q° bBM;H2 ;2Mi:
2°Q:2M2Qmb KmHIiB@ Q#Qii2 Kb- "2b2 “+? Kmbi //°2bb 7Qm" T
Q7 #bi  +iBQM, i bF7TW -MOMBBIOM TRQYMBMFUHHQ? QM U
M/ b+?22/mHPBMXUn?2b2 T Q#H2Kb "2 ?B;?Hv BMi2 /2T2M/2Mi-
?2 b/2KQMbi  i2/i? i bvbi2Kbi? i 2tTHQBi bvM2 ;B2b #2ir22M B
i72b2 T'Q#H2Kb + M H2 /iQ KQ 2 2z2+iBp2 M/ 2{+B2Mi KmHiB

h?Bb i?2bBb 2t KBM2b i?2 mb2 Q7 i’ Bi@# b2/ KQ/2Hb 7Q
;2Mib BM i?2 +QMi2ti Q7 KmHIB@ ;2Mii2 KBM; TTHB+ iBQMb
BM; + M#2 H2p2  ;2/iQ 2M #H2 KQ 2 "Q#mbi M/ 2{+B2Mi bQHmi
iBQM 7Q K iBQMX aT2+B}+ HHv-r2 2t KBM2 ?2Qri?2b2 i2+?MB|[n
7Q K iBQM H;Q Bi?KbiQ Mbr2 i?27Qm [m2biBQMb Q7 i bF F
iBQM TH MMBM;- M/i bF TH MMBM;X

g2 b?2Qri? i H;Q Bi?Kb i? i H2p2 ;2 i Bi@# b2/ KQ/2HBM; C
H2 /iQ 2z2+iBp2 M/ 2{+B2Mi +QQ /BM iBQM BM ?2i2°Q;2M2Q1
QmiT2 7Q K 2tBbiBM; K2i?Q/b rBi? "2bT2+i iQ b+?2/mH2 K F2b
M/ +QKTmi iBQM H 2{+B2M+vX h?2 +QMi B#miBQMb Q7 i?Bb i?

**2 iBQM Q7 KQ/2HBM; 7" K2rQ F i? i HHQrb KQ/2 M i bF

H:Q Bi?Kb iQ "2 bQM #Qmi /VMgRB+ 2" iBilWK2ti2MbBQM iQ T°
PBQmb i’ Bi@# b2/ KQ/2HBM; i2+?MB[m2b #v mbBM; i Mb7:
7° K2rQ FiQ #2ii2° "2 bQM #Qmi ?Qr ;2Mibd i Bib +? M;2 Q)
2p2HQTK2Mi Q7 mMB}2/ 7 K2rQ F 7Q  iBK2@2ti2M/2/ i  Bi
HHQ+ iBQM M/ T i? TH MMBM; 7Q" ?2i2 Q;2M2Qmd2KmHIB@"
BMi“Q/m+2 b2 "+?2@# b2/ TT Q +?2 7Q i  Bi@# b2/ iBK2@ 2
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M/ KQiBQM TH MMBM; M K2/ AM+ 2K2Mi Hh bF HHQ+ iBQM
6Q K HBx iBQM Q7 M/ bQHmMiBQMiQ M2r +H bb Q7 KmHIiB@"
T Q#H2Kb i? i BMi2; i2bi bF TH MMBM;-i bF HHQ+ iBQM- b
KQiBOM TH MM BIR'X HBx2 M2r+H bbQ7KmHIB@ Q#Qi+QQ"
i? i #H2M/ 2 +?2 Q7 i?2b2 T Q#H2Kb M/: T TQ@B® bk2H vi@ 12 minB OB
bBKmHi M2Qmb i bF HHQ+ iBQM- TH MMBM:X M/ b+?2/mHBN\
**2 iBQM Q7 7 K2rQ'F 7Q° /vM KB+ p 'B Mi Q7 Ah:a + T
i Bi@# b2/ i bF bbB;MK2MR /2ZPBHQT M 2ti2MbBQM iQ Ah :a
mb2b /vM KB+ i Bi@# b2/iBK2@2ti2M/2/i bF HHQ+ iBQM |
M HHQ+ iBQM B7 ;2Mib6 i’ Bib Q i bF "2[mB 2K2Mib +? M;?
**2 iBQM Q7 M +iBp2 H2 "MBM; 7" K2rQ ' F 7Q " H2 "MBM; i?2
K2Mib 7Q° KmHiB@ ;2Mi i bF HHQ# dBRM2TM@# R 2K bM /B M ;
HiBQMb?BT #2ir22M +Q HBiBQM&b i Bib M/ i? i +Q HBiBQ
i bF K v #2 +? HH2M;BM; iQ bT2+B7v- r2 T'2b2Mi M +iBp2 F
H2 "M i?2 "2H iBQMDb?BT #2ir22M i bFb M/ i BibX AM //BiB
iBK2@2ti2M/2/i bF HHQ+ iBQM H;Q Bi?K + T #H2 Q7 QTiBK
KQ/2HX
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ALh_P.I*hAPL

RXRIQiBp iBQM

*QQT2  iBQM? b#22M /'BpBM;7Q +27Q  ?mK MBiv HBF2H\
2pPQHMIBQM v Tbv+?QHQ;Bbib ? p2 ";m2/i? i+QQT2 iBQMr |
?mK M BMi2HHB;2M+2- b /2bB 2 iQ +QQT2 i2 "2[mB 2/ BMi2
+QKKmMMB+ i2 M/KQ/2Hi?2 #BHBIiIB2b M/ K2Mi Hbi i2Q7 Qi?2
+QQT2 iBp2 bi* i2;:B2b ?BMib ii?2 TQr2' Q7 +QQT2" iBQM b
'Q HbX *QQT2" iBQM HHQrb ?mK Mhb,

CIQrQ F+QM+m "2MiHviQ +?B2p2;Q Hb 7 bi2"

CiQbT2+B HBx2 BM bFBHHb BM r vb i? i rQmH/ MQi #2 72 bB
#2 +QKTH2i2HV b2H7@bm{+B2Mi

CiQ "2bTQM/iQ T 'Q#H2Kb i? i "2 BM?2 2MiHv /Bbi'B#mi2/ Q

CiQ#mBH/7 mMHI@iQH2 MibQHMIBQMbr?2°2i?2i2 K+ M bil
#2° Q70?22 i2 K#2+QK2b mM p BH #H?2

h?2b2 #2M2}ib iQ +QQT2  iBQM M/ i2 KrQ F 2M #H2 i?2 i2 K
+?7B2p2 Qmi+QK2b i? i rQmH/ #2 BKTQbbB#H2 7Q  i?2 BM/BpB/|
2°Q;2M2Qmb KmHIiB@ Q#Qi bvbi2Kb U>@J_aV Qz2  i° Mb7Q k
#v # BM;BM; i?2 #2M2}ib Q7 +QQT2 iBQMiQ "Q#QiB+ bvbi2KbX
;2M2Qmb KmHIiB@ Q#Qi i?2 TQi2MiB HiQ bQHp2 +QKTH2t T Qf
M/ /QK BMbX h?2 2pB/2M+2 7Q  bm+? TQi2MiB H + M #2 7Qm
KmHIiB@ Q#Qibvbi2Kbh BM /QK BMb bm+R - B N pB+ BB i ; HBK-@nN
BiQ EM;/Q72Mb2 (2?2Qmb2 miQK iBQ M2 KMV (
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>Qr2p2 -iQ 2z2+iBp2Hv +QQ°/BM i2 >@J_ab- "2b2 "+?2°b 7
i?7 i M22/ iQ #2 bQHp2/ 7Q° ?mK M +QQ /BM iBQMX 1z2+iBp2 -
i2 KBb T 2/B+ i2/ QM i?2 #BHBiviQ bQHp2 BMi2" +iBM; T Q#
#bi® +iBQMX S 'iB+mH "Hv+? HH2M;BM; 2i?27Qm 7mM/ K2I
Q7 +QQ /BWM?iBQMF TH MMBM;:¥F HHQ +?2iBMAN?>-2/mMHBM;V- M/
2QrlUKQiBQM TH MMBM;VX AM/22/- T'Q#H2Kb bbQ+B i2/ rBi?
T Q#H2Kb rBi? ?22i2°Q;2M2Qmb "Q#Qib iQ i bFb 2 FEQrM iQ #
d) X

AM //BiBQM iQ bQHpPBM; i?2 7Qm T ' Q#H2Kb /Bb+mbb2/ #Qj
KQ/2Hb Q71?2 ;2MibiQH2p2 ;2i?2bi 2M;i?b M/r2 FM2bb2b C
JQ/2HBM; ;2Mi+ T #BHBiB2b Bb M BM?2 ' 2Mi #mi Q7i2M Qp2 H
KmHIiB@ ;2Mi +QQ /BM iBQMX AM KmHIiB@ ;2Mi bvbi2Kb-i?2 7
;2Mib M/ i bFb Bb+ m+B HiQ /2}MBM; i?2 ivT2b Q7 T Q#H2Kb
i?72 K2i?Q/b p BH #H2 7Q  bQHpPBM; i?2KX Hi?Qm;? MQi Q7i
KmHIB@ :2Mi +QQ /BM iBQM TT'Q +?2b K F2 BKTHB+Bi bbmK
KQ/2H2/X

h?2b2 BKTHB+Bi KQ/2HBM; bbmKTiBQMb Q7i2M + 2 i2 +QMb
T Q#H2Kb i? i + M HBKBi i?2 ~2tB#BHBiv Q7 i?2 TT ' Q +?2b r?:
Q rBi?BM M2r 2MpB " QMK2MibX _2+2Mi /p M+2b BMB-BMbi Mi M
2 p2 T°QTQb2/ KQ/2HBM; ;2Mib b +QHH2+iBQMb Q7 i’ Bib UB
i bF "2[mB 2K2Mib BM i2°'Kb Q7 i?2 i° Bib "2[mB 2/ 7Q" 2 +7? i |
KQ/2HBM; 7Q KmH iBQMb HHQr 7Q  KQ'2 ~2tB#H2 bQHmMiBQM
7Q #2ii2° b+ HBM; iQ M2r ;2Mib- i bFb- M/ 2MpB QMK2MibX
7°QK i?2 7 +ii? ii Bi@# b2/ bT2+B}+ iBQMb /Q MQi "2[mB 2 i
"2H iIBQMb?BTb #2ir22M 2 +? i bF M/ "Q#Qi- HHQrBM:; 7Q" ;2
ivT2b Q7 "Q#Qib M/ M2r i° Bib rBi?Qmi "2[mB'BM; "2@bT2+B}
B/2MiB}2/i bFb M/ Q#QibX .m2 iQ i?Bb-i° Bi@# b2/ KQ/2HBM



7Q°M2rJ_a H;Q 'Bi?Kbi? imb2i?Bb M2r KQ/2HBM; TT 'Q +?X

RXkh?2bBb ai i2K2Mi

AMbBTB 2/ #v i?Bb #Q/v Q7 rQ F-r2 T'2b2Mi Qm  i?2bBb bi i2}
H2p2 ;2 i Bi@# b2/ KQ/2HBM; Q7 "Q#Qib M/i bFb H2 /iQ 2z2
/BM iBQM BM 22i2°Q;2M2Qmb KmHiB@ Q#Qi i2 Kb M/ QmiT2'7
"2bT2+iiQ b+?2/mH2 K F2bT M- HHQ+ iBQM [m HBiv- M/ +QKT

*QMi'B#miBQMb,
JQ 2 bT2+B}+ HHv- r2 2t KBM2 ?Qr 2b2 "+?2 b + M mb2 i E

+Q HBIiBQM 7Q K iBQM H;Q Bi?KbiQ Mbr2 i?27Qm T Q#H2Kl
BM:;- KQiBQM TH MMBM;- M/ h B#HZHR®MBMKIb2RbQM Q7 i?2 T
b2Mi2/ H;Q Bi?KbVX hQ bmTTQ ii?2b2 +H BKb-Qm  rQ F K F2
iBQMb,

**2 iBQM Q7 KQ/2HBM; 7" K2rQ F i? i HHQrb KQ/2 M i bF

H;Q Bi?Kb iQ "2 bQM #Qmi /vM KB+ i’ BibX

++m’ i2Hv KQ/2HBM; i° Bib "2[mB 2b mM/2 bi M/BM; ?2Qr i [
/VM KB+ HHv rBi? “2bT2+i iQ iBK2 Q  Qi?2  "2H2p Mi p "B #H
"Q#Qi T2 7Q Kb i bF Q b iBK2 /2p2HQTb- i  Bib bm+? b T
+? M;2/m2iQ +? M;2b BM # ii2 v H2p2HbX >Qr2p2 - KQ/2 M
;2Mi +QQ /BM iBQM 2 /2bB;M2/iQ i'2 i HH i Bib b bi iB+
/VM KB+ i’ BibRYMWRRYX 2 +QMi ' B#mi2 M 2ti2MbBQM iQ T 2
# b2/ KQ/2HBM: i2+?MB[m2b #v mbBM; i° Mb7Q K iBQM@ # |
iQ #2ii2° "2 bQM #Qmi ?2Qr ;2Mib&é i> Bib Qp2 iBK2X AM //Bj
i? i 2 bQMBM; #Qmi /vM KB+ i° Bib BKT Qp2b i?2 [m HBiv Q
#Qi? BM bBKmH iBQM M/ T?2vbB+ H 2+P2T B XMd [ 2+0R2)2+ bi2 M VB
r2 T°2b2Mi i° Mb7Q K iBQM@# b2/ 7" K2rQ F 7Q" i?2 TT'Q



/VM KB+ i  BibX q22M #H2 KmHiB@ ;2Mi +QQ /BM iBQM H:Q"
"2H2p Mi BM7Q K iBQM 7 QK /VvM KB+ KQ/2Hb iQ K F2 BM7Q
i?2b2 i° Mb7Q K iBQMbX

2p2HQTK2Mi Q7 mMB1}2/ 7 K2rQ F 7Q  iBK2@2ti2M/2/ i  Bi
HHQ+ iBQM M/ T i? TH MMBM; 7Q" ?2i2°Q;2M2Qmb KmHiB
q?BH2 2tBbiBM; K2i?Q/b ? p2 K /2 mb2 Q7 i’ Bi@# b2/ “+?Bi:
T Q#H2KbX 1tBbiBM3K22?HBKBiI2/iQ i?2 ah@J_@A UBMbi Mi
HQ+ iBQMV T Q#H2KX h?Bb T'Q#H2K B;MQ 2b i?2 +QKTH2tB
BM;- K FBM; i?2K mM #H2 iQ ? M/H2 /QK BMb r?2°2 iBK2@ 2t
"2[mB 2/X g2 i F2 BMbTB  iBQM 7 QK i?2b2 K2i?Q/b M/ T°
7Q° +QMiBMmQmb i’ Bi@# b2/ ah@J_@h i? i bBKmHi M2Qmb
b+?2/mHBM;- M/ KQiBQM TH MMBM:X g2 BMi'Q/m+2 b2 “+2¢
# b2/ iBK2@2ti2M/2/ i bF HHQ+ iBQM M K2/ AM+ 2K2Mi H h
a2 "+? UAh :aVX AM +QMi" biiQ K2i?Q/bi? ibQHp2i?2i?2 22T
Ah :adb BMi2 H2 p2/ TT Q +? 2M #H2b M 2{+B2Mi b2 +? 7Q
KmHi M2QmbHv b iBb7vBM; b+?22/mHBM;: +QMbi> BMib M/ ++
iQ 2t2+mi2 KQiBQM TH MB® Ub22002+iBQM

6Q K HBXx iBQM Q7 M/ bQHmMiBQMiQ M2r +H bb Q7 KmHIiB@"
T Q#H2Kb i? i BMi2;  i2b TH MMBM;- HHQ+ iBQM- b+?2/mH
TH MMBIM2¢iBp2 +QQ /BM iBQM Q7 "Q#Qii2 KBb T 2/B+ i2
bQHpP2 BMi2  +iBM; T'Q#H2Kb ip "VBM; H2p2Hb Q7 #bi  +iB
BM; 2i?27Qm  7mM/ K2Mi HHv BMi2 irBM2/rmidbiiB@Mb Q7
TH MMBMUYi-bF HHQ +?2BMMAN>-2/ mHBROQWKEBIBQM TH MMBM;\
q?BH2i?27Qm  [M2biBQMb Q7 +QQ /BM iBQM ? p2 #22M bim,
+QMi2ti Q7 ?QKQ;2M2Q nFokRYRORBW 2% 2b2([m2biBQMb "2[mB"
i72° BMp2biB: iBQM rBi?BM i?2 +QMi2ti Q7 ?22i2°Q;2M2Qmb i
i72 +QKTH2tBiv Q7 i?2 [m2biBQMb M/- KQ 2 BKTQ i MiHvV- i?:



TT'Q +?2b iQ ?2i2°Q;2M2Qmb KmHIB@ ' Q#Qi +QQ /BM iBQM
M/ bQHPBM; T'Q#H2Kb i? i 7Q+mb QM bQK2 bm#b2i Q7 i?2
rQ'F-r27Q K HBx2 M2r +H bb Q7 KmHIB@ Q#Qi T'Q#H2Kb r°
T Q#H2Kb mM/2" i2BKMMHM M2Qmb h bF HHQ+ iBQM M/ SH M]
iBQi2KTQ  H *QMbi® BMibMJalh @@@hz2V bQHmMIiBQM iQ i?Bb T°
+ HHT?B+ HHv@ 2+m bBp2 bBKmHi M2Qmb i bF HHQ+ iBQMN
U: ah SaWb22 b2+PBTIEV 8

**2 iBQM Q7 7 K2rQ'F 7Q" /vM KB+ i  Bi@# b2/ i bF bbB;N\
bbB;MK2Mi "2F BV H;Q Bi?Kb /2p2HQT2/7Q" ?22i2°Q;2M2Qm
M iBQM bbmiKB+ Q#H2K /QK BM BM r?B+? bT2+B}+ iBQMb M
K BM +QMbi MiX >Qr2p2'- "2 H@rQ H/J_a/Q MQi 2MDQvV i?2 t
rQ H/- Km+? H2bb M mM+? M:BM: QM2X a2MbQ > M/ +im iQ
HQbb- M/ mM2tT2+i2//2H vb "2 HH #mi 72r 2t KTH2bX h?2
BM/BpB/m H Q#Qi H2p2H- +QmH/ + b+ /2 BMIiQ + RN QT?B+
LQi2 i? i "Q#mbii bF HHQ+RBRBRW2ZI?BHD ¢ T #H2 Q7 2z2+iB
? M/HBM; p "BQmb 7Q Kb Q7 mM+2'i BMiv- /Q MQi +QMbB/2"

i?72 T'Q#H2K /QK BMX

g2 BMi Q/m+2M?RB+ h™ Bi@" b2/ hBK2 1ti2M/2/ h QEHRKR+ iB
Pm® 7Q 'KmH iBQM + M #2 b22M b M BMbi M+2 Q7 i?2 r2HHG@
H2KK§¢ kR- rBi? //BiBQM H +QMbi> BMibiQ ++QmMi 7Q" KQiB«
M KB+ +? M;2bX hQ bQHp2 i?Bb TVR#HRKAM+202HMITH h bF H
+ iBQM :° T? a2 "+?2 U. AN +82Mi H;Q Bi?KiQ bQHp2/vM KB-
Ub22 6BB;Xn 27&XRi?2 "+?Bi2+im 2VX

**2 iBQM Q7 M +iBp2 H2 "MBM; 7" K2rQ'F 7Q° HHQ+ iBQN
rBi?BM i° Bi@# b2/ i bF bbB;MK2Mi T 'Q#H2Kb

1tBbiBM; i Bi@# b2/ KQ/2HBM; H;Q Bi?Kb 7Q" ?22i2°Q;2M2Q
bmK2 M T'BQ'B FMQrH2/;2 "2H iBOQMb?BT #2ir22M i?2 ;2M



"2[mB 2K2MibX >Qr2p2 - i?Bb "2H iBQMb?BT #2ir22M i?2 ;:
[m HBiv + M Q7i2M #2 +? HH2M;BM; iQ /2b+ B#2- 2bT2+B H
;2Mib rQ FiQ;2i?2  BM +Q HBiBQMb M/ i?2 +Q HBiBQM&b T:
i2 K K2K#2 X

hQ //°2bb i?2 #Qp2- rZm2pBHQE2 /@Ai2" iBp2 h bF HHQ+ i
a2 "+? UZG@Ahi?&W H;Q Bi?K mb2b KQ'2 ~2tB#H2 K TTBM
i Bib Q7 +Q HBiBQM M/ i? i +Q HBiBQMo6b T2 7Q K M+2 Q
/2:°22b Q7 [m HBiv BM 2t2+miBQM M/ KQ'2 "Q#mbi KQ/2H
ZG@Ah :amb2b M +iBp2 H2 "MBM; bm#@KQ/mH2 i? i b22Fb |
#2ir22M +Q HBiBQMobi® Bib M/ T2 7Q K M+2 QM i?2i bFX h
i72 M22/ 7Q  i?2 mb2  iQ bT2+B7v bQK2 /2bB 2/ i  Bi /Bbi B#n

RXjPmMiHBM2 Q7 .Bbb2 i iBQM .Q+mK2Mi

h?Bb /Bbb2'i iBQM Bb Q ; MBx2/ b 7QHHQrbX *? Ti2  k T Qg
2p Mi TT°Q +?2b M/ /Bb+mbb2b "2H i2/ rQ'F BM KmHIiB@ Q#Q
T Q#H2K K2MiBQM2/ #Qp2- M/ i?2B BMi2 b2+iBQMbX *? Ti2’
i?72 i° Bi@# b2/ KQ/2H TT ' Q +?2b /Bb+mbb2/ #Qp2 iQ KQ/2H
iB2b +? M;2 i?2° Qm;?20Qmi 2t2+miBQMX *? Ti2 j /Bb+mbb2b Qm
Ah :a-r?B+? bQHp2bi?2i Bi@# b2/ iBK2 2ti2M/2/i bF HHQ+ i
9 /Bb+mbb2b Qm  +QMi'B#mi2/ H;Q Bi?K-:_ah Sa-r?B+? 2ti2M
bBKmHi M2Qmbi bF HHQ+ i BQM-TH MMBM;- M/ b+?2/mMHBM;
+QMbi” BMibX *? Ti2 e 7Q+mb2b QM 2ti2M/BM; i?2 i Bi@# b2/
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>2i2°Q;2M2Qmb KmHIB@ Q#Qi bvbi2Kb bQHp2 H “;2@b+ H2
iBTH2 BMi2 /2T2M/2Mi i bFb M/ 2[mB 2 /Bp2'b2 b2i Q7 + T #
"Q#Qibvbi2Kb UJ_abV ? p2 T ' Qp2/ mb27mHBM b2p2  Ki-/QK BMt
KBHBj):vOb2K#HW/ r 2?2Qmb2 moXK>B@WPR - Bi Bb MQi i 'BpB
2{+B2MiHV bQHp2 +QKTH2tJ_a T ' Q#H2Kb- b KmHIB@ Q#Qi T°
M2+i2/ M/ /B{+mHiiQ/2+QmTH2X hQ mb2 KmHIB@ Q#Qibvbi2K
b2p2° H +QKTH2t T'Q#H2Kb- BM+HmM/BM: i bF TH MMBM:- i bF
KQiBQM TH MMBM:X AM //BiBQMiQ 2z2+iBp2Hv mbBM; i2 KQ
:2Mibd #BHBiB2b M/ T2 7Q K M+2 Bb M22/2/iQ K F2 2z2+iBp
b2+iBQMb rBHH /Bb+mbb ?Qr ;2Mib 2 KQ/2H2/ BM J_ab M/ i-
bQHPBM; i?2 +QKTH2t T'Q#H2Kb i? i "Bb2r?2M rQ FBM; rBi? J

kXRIJQ/2HBM; ;2Mib M/ h bFb BM IJmHIB@ ;2Mi h2 Kb

JQ/2HBM; :2Mi + T #BHBiB2b Bb M BM?2 2Mi #mi Q7i2M Qy
;2M2Qmb KmHiB@ ;2Mi +QQ /BM iBQMX AM KmHiB@ ;2Mi bvbi
KQ/2HBM: ;2Mib M/ i bFb Bb + m+B H iQ /2}MBM; i?2 ivT2b Q
bQHpP2/ M/i?2 K2i?Q/b p BH #H2 7Q  bQHpBM; i?2KX Hi?2Qm;"
+mbb2/- KmHIB@ ;2Mi +QQ /BM iBQM TT Q +?2b K F2 BKTHB-
i Bib "2 KQ/2H2/X 6Q  BMbi M+2- ;2Mibd #BHBiB2b ? p2 #2
p Hm2/ miBHBiB2b i? i BM/B+ i2 r?2i?2° M ;2Mi + M Q  + M M
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+? M;2b BM # ii2°'v H2p2HbX IM/2 bi M/BM; /vM KB+ i® Bib Bb A
i* Bibi2M/iQ p v Qp2 iBK2/m2iQp 'BQmb 7 +iQ bX

h?2 }"bi M/ KQbibi® B;?2i7Q°r "/ rv Q7 KQ/2HBM; ;2Mib Bb i
;2Mib HiQ;2i?2- M/ KQ/2H i bFb b HBbi Q7 i?2 MmK#2" Q°
ivT2 "2[mB 2/iQ +QKTHJI)iR IMZQbIAMM i2Hv- i?Bb K2i?Q/ Bb MQi
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hQ //'2bb i?Bb-bQK2 7 K2rQ Fb KQ/2H ;2Mib #v HBbi Q7 n
2Qrr2HH 2 +? ;2MirQmH/ T2 KIKBe)X +BiHBAVW KQ/2HBM; HHQrb
bvbi2Kb iQ #2 2 bBHv 2ti2MbB#H2 iQ M2r ;2Mi ivT2b- #mi Bi /
"Q#QibiQ rQ'F +QHH #Q  iBp2HV QM bBM;H2 i bFX

Pi?2 7" K2rQ Fb KQ/2H ;2Mi+ T #BHBiB2b b HBbi Q7 p BH
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Q7 i bFbi? i/2MQi2b i bF #vi?2 +QK#BM iBQM M/ KQmMib Q7
iQ +QKTH2i2 b B/i bFX

aQK2 rQ'Fb KQ/2H + T #BHBiB2b i M 2p2M HQr2  H2p2H #v
M HvxBM; i?2 ;2Miéb b2MbQ b M/ +im iQ b /B kX¢dHwu?®/ +QM
#2M2}i iQ i?2b2 bvbi2Kb Bb i? i i?2v + M "2bTQM/ iQ +2°i BM i\
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1 +?2 Q7 i?2 #Qp2 K2i?Q/b HHQrb KmHiB@ ;2Mi H;Q 'Bi?Kb
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AM +QMi" biiQ 2tBbiBM; rQ F-Qm rQ F Ub22 +? Ti2 jV HH
iQ +QMbB/2  ?Qri° Bib+? M;2/m BM; 2t2+miBQMX

kXkJmHIB@ ;2Mi *QQ /BM iBQM S Q#H2Kb

2 bQMBM; #Qmi ?2Qr i2 K Q7 ?22i2°Q;2M2Qmb "Q#Qib b?Q
+QHH2+iBp2HV BMi2> +irBi? i?2 2MpB QMK2Mi Bb +QKTH2t T
7°QKb2p2° H/Bz2 2Mi 2b2 “+? }2H/b- BM+iBlYh-/BMF i hIFQH B QB
U?@V- b+?22/mrRBBNV-UB/ KQiBQM THOMWIB KM? UBQHHQIBM; b2+
rBHH # B2~vBMi'Q/m+22 +? KmHIB@ Q#Qi +QQ /BM iBQM T Q
+QK2iQ;2i?2  r?2M i'vBM; iQ +QQ /BM i2i2 Kb Q7 ;2MibX

kXj JmHIB@_Q#Qi h bF HHQ+ iBQM

h?2 i bF bbB;MK2Mi T Q#H2K // '2bb2b ?Qr iQ bbB;M ;2Mi
K tBKBx2 Qp2°  HHi2 KT2 7Q K M+2X _2b2 +?BMi bF HHQ+
+i2 ' Bx2/ #vi? 22€,+iQ b, (

_Q#Qi iViP2,MmMK#2 Q7 /Bz2 '2Mi ivT2b Q7 "Q#Qibi? i "2 2[m
2 +? i bF BM i?2 bvbi2K UbBM;H2@ " Q#QiUa_V pbX KmHIiB@ "C
h bE ivi22i?2° "Q#Qib + Mi F2QM bBM;H2 Q' KmHiBTH2 i b
UbBM;H2@i bFUahV pbX KmHIiB@i bFUJhVVX
bbB;MK2MinvZi22" i?72 i bF bbB;MK2Mi bi® i2;v +QMbB/2"b
i bFT2 7Q K M+2p2 bmb7mim 2b+?2/mHBM; +QMbi  BMib Ul
2ti2M/2/Uh VX

h?Bb i tQMQKvV r b H i2° 2tT M/RJ #@ Lh MP2b7QHHQIBM; i : 7¢
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2ti2MbBQM bT2+B}2/ BM i2 Kb Q7 }t2/ iBK2 rBM/Qrb UhqV- Q
rBi? bvM+? " QMBx iBQM M/ T 2+2/2M+2 UaSV BM bBKBH " r
Q' /2 TH MMBM:; USPSV 2T 2b2Mi Q /2 ' BM:bX

*QKKQM h bF HHQ+ iBQM TTTQT#PRb, TT Q +? iQ bQHp2 i?:
J @h T Q#H2K ? b #22M i?2 mb2 Q7 m+iBQM@# b2/ K2i?Q/b
i bFb "2 K i+?2/ mbBM; #B//BM; T°Q+2bb # b2/ QM KQ/2Hb Q
+ MT2 7Q K 2 kBkNjyFR X >Qr2p2 -i?2b2 K2i?Q/b 2[mB 2i? i2
"Q#Qii bF #2 /2+QKTQb2/ BMiQ KmHIBTH2 bBM;H2@ Q#Qi i bF
i72 /Bbi"B#miBQM Q7 "Q#Qib7Q 2 +?2i bFX //BiBQM HHv- m+]i
i bFb M/ i?2M HHQ+ i2 i?2K Q" pB+2 p2'bh X

PTIiBKBx iBQM K2i?Q/b- r?2BH2 T'BK "BHv mb2/ 7Q " bQHpBM
h p B Mi Q7 i?2J_h T Q#HPRQWbRO'(2 BM7Q K iBQM QM i?2
h T'Q#H2KV-? p2 HbQ #22M miBHBx2/ iQ bQHpXRIYAh@JI_@
PTIiBKBXx iBQM@# b2/ TT Q +?2bivIB+ HHv + bii bF HHQ+ iB
T°Q;" KX >Qr2p2'-2 +? TT ' Q +? /Q2b MQi "2[mB 2 HH i bFb
"2[mB 2b i?2 /2+QKTQbBiBQM Q7 KmHIiB@ Q#Qii bFbX

_2+2Mi 2zQ ib ? p2 7Q KmH i2/ i?2 ah@J_@h T Q#H2K b
b2 "+? T Q#B2HNK (Qi? TT Q 482HVEM (¢ bi b+?2/mH2 i bFb BMiC
b2[M2M+2 Q7 i2KTQ  HrBM/Qrb M/ i?2M HHQ+ i2 "Q#Qib iQ i?

aQK2 mi?Q'b? p2 T°QTQb2/ MbBM; T'Q+2bbQ  b+?2/mHBM;
ah@J_@h T QH#HIK ((2+2MiHV- * T2x8MTQQAIQHX(*Q HBIiBQM 6
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N3)X h?2b2 i Bi@# b2/ KQ/2Hb 2 KQ 2 "Q#mbiiQ +? M;2b BM
>Qr2p2°-i?2 2tBbiBM; TT Q +7RHOJ 2BHBRBEM i(Q #BM v i’ B
h?2b2 #BM v i’ Bib "2 H2bb 2tT 2bbBp2i? M +QMiBMmQmb i’
KQ/2Hb Q7 i?2 ;2Mib BM KmHIiB@ ;2Mi i2 KX AM //BiBQM- i?
BMY¥3) "2 HBKBi2/iQ i?2 ah@J_@A UBMbi Mi M2Qmb HHQ+ iE
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AM T “iB+mH > r2 K2MiBQMRY2?®@ BRI QOM+2 7 K2rQ F + t
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rQ F #mBHRY QWN #v 2tT M/BM; i?2 ivTI2b Q7 T Q#H2Kb i? i i?2}
TT'Q +?2b + M #2 mabh2/WBiAM i?2 BMi2 2bi Q7 +QKTH2i2M2bb-
# B27 BMi'Q/m+iBQM iQ ah_ h RA2HDr MBI IDT{? i 2 iK2MiV;
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iIQ KBMBKBx2 i?2 /IBz2 2M+2 #2ir22M i?2 i bF@i YBY /BIdi B#miE
bT2+B}2/ /2bB 2/ /IBbOIVE#mhBOGM HHQrb 7Q" i?2 QTiBKBx iBQ
/IBz2 2Mi ivT2b Q7 i bF 2bbhB ;KM K2MMKBMBKmMK K X+ 2B Mi
Ki+?BM; b22Fb iQ KBMBKBx2 i?2 /IBz2 2M+2 #2ir22M +?B2p2.
/[2bB 2/ i° Bi/Bbi' B#miBQMX PMi?2 Qi?2  ? M/- KBMBKmK K i+
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"Q#QiUa_VI9R9Pb BBV "2HV QM /2+QKIRBBHY § D[EB(2 bT2+B}+
Q7B/2 H ;2Mi /IBRIRBOMBXYMMiB 2HVv B;MQ 2 b+?2/mHBM; M/
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>2i2°Q;2M2Qmb KmHIiB@ Q#Qi bvbi2Kb Qz2  i?2 TQi2MiB H i
BMp 'BQmb /QK BMbc ?2Qr2p2 -iQ H2p2  ;2i?2b2 bi 2M;i?b TH
#2 /2p2HQT2/iQ }M/ bmBi #H2 TH Mb 7Q  i2 Kb Q7 ;2Mib M/ T
+iBQMb iQ 2 +?2i2 KK2K#2 X hQr /b i?Bb 2M/- bB;MB}+ Mi 2zQ
OM T Q#H2Kb BM KmHiB@ Q#Qii bF TH MMBM:X

h?2 2 "HB2bi 7Q Kb Q7 "Q#QiB+ TH MMBM; r2°2 7Q3Xb2/ QM
AMiQi H@Q /2  TH MMBM;- 2p2'v +iBQM Bb Q'/2°2/iQ 2p2°v Q
H2 /biQ HBM2 ~TH Mbr?2°22p2'v +iBQM + M QMHvV bi i 7i2" |
TH MMBM; "2b2 "+? K BMHvV 7Q+mb2/ QM }M/BM; bmBi #H2 TH
b2p2° HiQi H@Q /2  TH MMBM; H:Q Bi?Kbr2°2/2p2HQT2/iQ *
TH MbX h?2b2 H;Q Bi?Kb /2}M2/ bm++2bb b # H M+2 #2ir2:
[MB+FHV r?BH2 KBMBKBXBM; i?2 K F2@bT M Q7 i?2 TH MX h?:2
T Q#H2Kb i?°Qm;? b2 "+?2i2°Qm;? bi i2@bT +2r?2°2 MQ/2b"°
M/ 2/:2b 2T 2b2Mi +iBQMb i? ii° MbBiBQM i?2 2MpB QMK 2Mi
MQi?PN8yX hQ b2 “+? bi i2RDTRB2Mib ?2m BbiB+b iQ HHQr 7C
b2 “+?2b Q7 i?2b2 bi i2@bT +2bX >Qr2p2 - i?2b2 bQHMIBQMb i
/IB{+mHivbQHpPBM; +2 i BMivT2b Q7 TH MMBM; T Q#H2Kb- bm+
@B X

hQ ? M/H2 i?2b2 ivT2b Q7 TH MMBM;8]) QDHHREIb2/a 727K i@B7(
TH MMBM:; i? irQ F2/# b2/ QM 6H2 bi +QKKBiK2Mid T?BHQbQ
K2Mi T?2BHQbQT?vK F2b mTi?2# bBb Q7 T iB H@Q /2  TH MM
TH MMBM;- +iBQM Q /2 'BM;b 2 QMHvV bT2+B1}2/r?2M M2+2bb
h?°Qm;?2Qmi i?2 RN3yb M/ RNNyb-T iB H@Q /2  TH MMBM; r
T2'BQ  7Q°K Q7 TH MMBM; 7Q " bBM;H2 ;2Mib- M/ b2p2  H H;
+°2 2T iB H@QB/@8§XH Mb (
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h?2b2 H;Q ' Bi?Kbmb2/ b2 "+?bBKBH "iQiQi H@Q /2 TH MI
TH M bT +2 BMbi2 /X SH M bT +2 Bb Q7i2M 2T 2b2Mi2/ b ;-
TH Mb M/ 2/;2b +QMM2+i2/ TH Mb i? i/Bz2 2/ #v bBM;H2 +iB(
Q + mb HHBMFQbBMT7TQ K iBQMVX >Qr2p2 - iQr /b i?2 KB/
B8d- M/ Qi?2 b#2; MiQ [m2biBQM i?2 #2M2}ib Q7T 'iB H@Q /2
Hi?7Qm;? SPSb T ' Q/m+2/ TH Mb rBi? HQr2 K F2@bT Mb-i?2 b2
iB+b- M/ #QQFF22TBM; Q7T 'iB H@Q /2°'2/ TH Mb/BKBMBb?2/
iBK2V Q7 i?2b2 bQHMiBQMb Qp2°iQi HQ /2 TH MMBM; 7Q" bB|
bQM-iQi H@Q /2" TH MMBM; "2K BMb [mBi2 TQTmH ~BM i?2 +}

JQ 2 2+2MiHv-T 'iB H@Q /2" TH MMBM; ? b "2; BM2/ TQTm
TH MMBM; }2H/X h?Bb TQTmH "Biv Bb H ";2Hv /m2 iQ T iB H
7Q° +QM+m "2Mi +iBQM- r?B+? Bb M2+2bb v 7Q" i?2 2{+B2M
i2 KbX a2p2° H "2b2 "+?22 b Qp2 i?2 H bi 72r v2 b ? p2 T'QTQ
Q' /2°TH MMBM; bQHmMIBQMb + T #H2 Q7 TH3 RBMBWX HQ2IKInHiB (
bQHMIBQMb ivTIB+ HHvV ? p2 HQM;2  +QKTmi iBQM iBK2b #mi H
+iBQMb iQ T'Q/m+2 TH Mb rBi? b?Q i2 K F2@bT MbX h?2b2 T
b+ H2 r2HH rBi? H ;2 MmK#2 b Q7 ;2Mib/m2 iQ i?2 # M+?BM;
#2BM; T'QTQ iBQM H iQ i?2 MmK#2™ Q7 +iBQMb M/ i?2 ;2Mib
+iBQMbX //BM; //IBiBQM H ;2Mib BM+ 2 b2b i?2 b2 "+? bT +
iQ #2 //2/i1Q i?22i°227Q 2 +?;°QmT Q7 ;2Mibi? i+ M T2 7Q"
BM+'2 b2 BM ;2Mib ;Bp2b i?2i22 +QK#BM iQ B+ #' M+?BM;
#> M+? 7 +iQ° K2 Mb i? i K Mv KQ/2"™MT 'iB H@Q /2> TH MM2'b
H ;2?22i2°Q;2M2Qmb KmHIB@ ;2Mi bvbi2Kb BM "2 bQM #H2 k

kX8IJmHIB@ ;2Mi S i? 6BM/BM; M/ IJmHIB@o2?B+H2 _QmiBM;

JMHIB@ ;2Mi S i? 6BM/BM; UJ S6VBbi?2T Q#H2K Q7 }M/BM;
7Q KmHiIBTH2 ;2Mib-r?2"2 ;2Mib Kmbi pQB/ +QHHBbBQM rBi’

Re



"QMK2MiX h?Bb T Q#H2K ? b "2+2MiHv #22M ; BMBM; TQTmH |
KM :;2K2Mi-/"QM2 /2HBp2'v- M/ miQMQKQmb /BpBM; TTHB+

aQHMiBQMb iQi?2J S6 T'Q#H2K ivTIB+ HHvi F2 QM2 Q7 irQ
T°Q +?2bmb2 ;HQ# HTH MM2 iQ +QKTmi2 HH :2Mibdé KQiBQ
/2+QKTQb2/ K2i?Q/bi? i b22FiQ #°2 Fi?2J S6 T'Q#H2K BMiQ |
+ M #2 bQHpP2/ BM T > HH2HX h?2b2irQ TT ' Q +?2b ;Bp2 bQK?2
TT'Q +?2b Qz2 -BMi?2Q °v- QTiBK HTH MbX >Qr2p2'-BM T  +
bB;MB}+ Mi +QKTmi iBQM H +QbiX .vM KB+ bQHmMiBQMb Q7i2
i2°Qm:? /12+QKTQbBiBQM #mib + B}+2 QTiBK HBiv M/ +QKTH?2

0 'BQmb “2b2 "+?2°b ? p2 T°QTQb2/ bQHMIBQMb iQ i?2 +2M;
ivTB+ HHv- i?2b2 bQHmMiIBQMb 7 HH BMiQ + i2;Q'vQ7 TT Q +
b2 "+? M/ ;"  T?B+ HK2i?Q/bbm+? biBK2@bT +2 ;" T?bX h?2
TT'Q +?2b iQ i?2 +2Mi° HBx2/J S6 T'Q#H2K Bb i?2°Qm;? i?2 n
b2 “+@PRekeje9e8edX *QM~B+i@# b2/ b2 “+? BKbiQ bQHp2i?2J
#v /2+QKTQbBM; i?Bb b2 “+? bT +2 BMiQ H ;2 MmK#2> Q7 +
T i?}M/BM; T'Q#H2KbX h?2v /Q i?Bbi?'Qm;? irQ@T i T 'Q+2b
T Q+2bb BKb iQ /Bb+Qp2 M2r +QM~B+ib M/ /2p2HQT M2r +QM
M/ i?2 b2+QM/ bi'Bp2b iQ ;2M2  i2 T i? 7Q" 2p2°v bBM;H2 ;
M2r +QMbi> BMibX h?2 b2+QM/ +QKKQM TT'Q +?2 iQ +2Mi' HB
TT Q +2Ae8X h?2 KQbi +QKKQM Q7 i?2b2 ;> T?B+ H TT Q +
b2 “+?i?2°Qm;? bT +2@iBK2 ;" T? r?B+? KQ/2Hb i?2 2MpB QM|
2T 2b2Mi iBQM M/ i?2Mbi +Fb+QTB2b Q7 i?Bb2MpB QMK2Mi
bm#b2[m2Mi TQBMib BM iBK2X IbBM; i?Bb bT +2@iBK2 ;" T?-i"
b2 "+? i2+?MB[m2b iQ b2 "+?i?2 ;" T? M/ }M/ 72 bB#H2 TH Mb

AM //BiBQM-p 'BQmb  2b2 +?22°b? p2T QTQb2/bQHMIiBQM]
T Q#H2Kc i?2b2 ivTB+ HHv 7 HH BMiQ + i2;:Q'vQ7 TT Q +?2I
T Q +?2b M/ "2 +iBp2 TT Q +?2bX :" T?B+ H TT Q +?2b #mB
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bBM;H2@ ;2Mi KQiBQM TH MM2'b-bm+? b TB/Hek2tfidHQ BM;
IbBM; p "B Mib Q7 i?2b2 ;> T?B+ Hb KTHBM; H;Q Bi?Kb- 2ti2M|
JMHIB@ ;2Mi _ TB/HV@2tTHQ ' BM; _ M/QK h 22bU.J @__hV b2:
/Ip M+2K2Mib BMbBM;H2@ ;2Mi TT ' Q +?22biQi?2J S6 T Q#H2}
mb2 HQ+ HTH MM2 iQ /2 HrBi? ? M/H2b /vM KB+ Q#bi +H2bX
b+ H2 r2HH- Hi?Qm;?i?2v "2 Q7i2Mbmb+2TiB#H2iQ /2 /HQ+F
;m T Mi 2poR(

kXeh?2 **Qbb b2+iBQMb Q7 JmHIiB@ :2Mi *QQ /BM iBQM

q?BH2- b /Bb+mbb2/ BM i?2 T 2+2/BM; b2+iBQMb- i?2 2 "2
BM/BpB/m H TT Q +?2b iQ i?2 T'Q#H2Kb Q7 i bFE TH MMBM;- i
M/ KQiBQM TH MMBM;-i?2p 'BQmb BMi2 b2+iBQMb Q7 i?2 7Q
BM+ 2 b2/ ii2MiBEB M REXKQHMIiBQMb iQ T'Q#H2Kb i? i HB2
b2+iBQMb- Hi?Qm;? KQ 2 +?2 HH2M;BM; iQ bQHp2- i?2b2 bQHn
#2M2}ib "2bmHiBM; 7 QK BMi2;  i2/ KQ/2HBM; M/ 2 bQMBM; +
iBQM /Bb+mbb2b T°'BQ  rQ F /2/B+ i2/iQ bQHPBM; T Q#H2Kb |
HBbi2/ "2b2 “+? "2 bX g2 272" "2 /2°biQ +QKT 2?2MbBp2 bm"
KQ'2i?2Q°Qm;? i 2 iK2Mib Q7 i?2b2 T  Q# HiXkly dMR/KidJ20B" p "B Mi
dededdekd3X

kXdhBK2@2ti2M/2/ h bF HHQ+ iBQM

h?hBK2@2ti2M/2/ h bF HHQG#MBIXM // 2bb2b i?2 [MABiBQMb C
b?QmH/ T2 7Q K +iBXXdbhBAK26@ 2ti2M/2/ h bF HHQ+ iBQM +QK
MQHQ;B2b /2p2HQT2/ #v i?2 i bF HHQ+ iBQM M/ b+?22/mHBM;
Q7 rQ F? b //°2bb2/i?2 KmMHIB@ Q#Qii bF HH@€)iBQIM UJ_h
i72 +HQbD2HV@ 2H i2/ b+ 2N HBM; T Q#H2K (
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6B;m 2 kXR, 02MM /B ;> Kb?QrBM; i?2 BMi2 b2+iBQMb Q7 p "B
iBOQM T Q#H2KbX

TQTmH > TT ' Q +? iQ bQHpPBM; i?2 ah@J_@h T Q#H2K 2 b
K2i?Q/b BM r?B+? "Q#Qib M/ i bFb "2 K i+?2/ mbBM; #B//BM
KQ/2Hb Q7 ?2Qrr2HH 2 +? "Q#Qi + M3IBY|HYQRKX2>OT2pRF( i?72b?2
K2i?Q/b "2[mB 2i? i2 +? KmHIB@ Q#Qii bF #2 /2+QKTQb2/ BM
i bFb Q i? ii?2 mb2 bT2+B}2b i?2 /Bbi'B#miBQM Q7 "Q#Qib 7
i?72v 2Bi?2 b+?2/mH2i bFb M/i?2M HHQ+ i2i?2K Q  pB+2 p2°

PTiBKBx iBQM K2i?Q/b- r?2BH2 T'BK "BHv mb2/ 7Q " bQHpBM
h p B Mi Q7 i?2J_h T Q#HRRQbR®(2 BM7Q K iBQM QM i?2
h T'Q#H2KV-? p2 HbQ #22M miBHBxXx2/ iQ bQHpXRIYXh@JI_@
PTIBKBXx iBQM@# b2/ TT Q +?2bivIB+ HHv + bii bF HHQ+ iB
T°Q;" KX >Qr2p2°-2 +? TT'Q +? /Q2b MQi “2[mB 2 HH i bFb
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"2[mMB2bi?2/2+QKTQbBIiBQM Q7 KmMHIB@ ' Q#Qii bFbX AM +QK
HH i bFb #2 ++QKTHBb?2/ M/ /Q2b MQi 2[mB 2 i?2 /2+QKTQL
_2+2Mi 2zQ'ib ? p2 7Q KmH i2/ i?2 ah@J_@h T Q#H2K b
b2 "+?2 T'Q#B2KK ("Qi? TT Q H820MB) ¢ bi b+?2/mH2 i bFb BMic
b2[M2M+2 Q7 i2KTQ" HrBM/Qrb M/ i?2M HHQ+ i2 "Q#QibiQ i?
aQK2 mi?Q b ? p2 T°QTQb2/ mbBM; T'Q+2bbQ" b+?2/mHBM;
ah@J_@h T BHRHIK (2+2MiHv- * T2x8mTQQZIQHX(*Q HBIiBQM 6!
K iBOQMrBi? AKT ' Qp2/ GQQF@ ?2 / U*6G kV M/ *Hmbi2 " @# b2/
U**6V-irQ H:Q Bi?Kb # b2/ QM T Q+2bbQ  b+?2/mMHBM; i2+?ME
+ HH i?2 *Q HBiBQM 6Q K iBQM rBi? aT iB H M/ h2KTQ" H *QN
ahSVX h?2b2 TT'Q +?22b/Q MQi '2[mB 2 HHi bFbiQ #2 +QKTH
PMi?2 Qi?2 ? M/- Ah :ta2Mbm 2bi? i HHi bFb "2 2t2+mi2/X
g?BH2 i?2 K2i?Q/b /Bb+mbb2/i?mb 7 ~? p2 MmK2 ' Qmb /p Mi
Bi iBQM Bb i? i i?2v bbmK2 i? i i?2 /2bB 2/ #2? pBQ Bb bT2-
QTiBK H "Q#Qi /Bbi'B#miBQM Q° miBHBiv 7mM+iBQM /2b+" B#
T2 ' 7Q K2 +?2 i bFX AM +QMi" bi- "2+2Mi /p M+2b ? p2 2M #H2
“2[mMB 2K2Mib BM i2°Kb Q7 /2bB 2/N 9Bi3yBbh RhRiBOBM@ # b2/
KQ/2Hb "2 KQ'2 "Q#mbi iQ +? M:2b BM i?2 MmK#2> Q7 "Q#Qib>
TT'Q +?2b T 2bp\VA@/ RMHBKBi2/ iQ #BM v i® BibX h?2b2 #BM
H2bb 2tT 2bbBp2i? M +QMiBMmQmb i* Bib M/ H2 /iQ H2bb "Q#
KmHIiB@ ;2Mi i2 KX AM //BiBQM- i?2 TIy® +22HBKBb2/MIQ/ B
i?72 ah@J_@A UBMbi Mi M2Qmb HHQ+ iBQMV T Q#H2KX h?2v
K FBM; i?2b2 bQHmMIiBQMb mM #H2 iQ ? M/H2 i?2 iBK2@ 2ti2M/2
g2 i F2 BMbTB® iBQM 7 QK i?2b2 K2i?Q/b M/ T°QTQb2 M TT
i Bi@# b2/ ah@J_@h i? i bBBKmHi M2QmbHv bQHp2b i bF HH
KQiBQM TH MMBM; X

Ky



kX3IJmHIB@ ;2Mi SH MMBM;

h?2ImHIB@ ;2Mi SHWIMBWT Q#H2K // ' 2bb2b i?2r@2biBQMb
b?QmMH/ T2 7@ K+6BQIMBMO J S +QK#BM2b i2+?MQHQ:B2b /2p2H
i bFTH MMBM; M/ KmHIB@ ;2Mi bvbi2Kb +QKKmMBiB2bX q?BH
HHv i"2 i2/ b bBM;H2@ ;2Mi T Q#H2K-J S 2tT M/b mTQM TH
KmHiIBTH2 ;2Mibi? i +QHH2+iBp2HvV /2p2HQT +Qm b2 Q7 +iB
2MiB 2 ;'R TAG HbQ /  rb 2H2K2Mib 7°QK i bF HHQ+ iBQM- bm
2Qr K Mv "Q#Qib + M +QHH #Q  i2 iQ 2t2+mi2 2 +? +iBQM Q" ?
"Q#Qi + M 2t2+mi2 bBKmHi M2QmbHvX

h?2 J S T 'Q#H2K /QK BM 2ti2M/b i?2 i° /BiBQM H i bF TH M1
i?2 //BiBQM Q7 }MBiZ2MIb @7 "Q#QibX AM i?Bb T ' Q#H2K- +i
2t2+mi2/ +QM+m "2MiHv- ? p2 /Bz2 2Mi/m” iBQMb- M/ ? p2 +Q
rBi? Qi?2° +iBQMb # b2/ #Qi? QM iBK2 M/ i?2 ;2Mib T2 7Q KB

h?2 bQHMIBQM iQ J ST Q#H2K + M #2 7Q KmH i2/ b

b2i rBi? b2[m2M+2 Q7 +iBQMb 7Q 2 +? :2Mif ' Q#Qi- Q"
T iB HHVv@Q'/2 2/ TH M- r?B+? +QMi BMb b2i Q7 +iBQM
+QMbi® BM#2ir22M +iBQMb BM i?2 TH MX

h?2 2 2tBbi b2p2" Hbi i2@Q7@i?2@ iJ STH MM2 b i? i+ N
T Q#H2Kb UBX2X- TH MMBM; r?2°2 ;2Mib M22/iQ rQ F iQ;2i?2
J .G (3K-SaB)- M/ 6J 8B9X AMi?BbrQ ' F-r2 2T "iB+mH "Hv [
BM +QKTH2tp 'B Mi Q7 i?2 iB;2iHV@+QmTH2/J S T Q#H2K B
+QQT2" i2 QM BM/BpB/MQH MHi B+QI@MPO b KmHiBTH2 "Q#Qib + *°
22 pv #QtX 62r2° i2+?MB[m2b + M TH M 7Q  DQBMi@ +iBQMb B
i2 QM BM/BpB/m3X+$PQ B rab2b +2Mi° HBx2/ T 'iB H@Q' /2"
H;Q Bi?K i? i+ M ? M/H2 DQBMi +iBQMbX JmHIiB@J2Mi 7Q "1
mb2b /Bbi'B#mi2/ 7Q°r '/ b2 "+? +°Qbb bii2@bT +2 BM r?B-
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;2Mib 2t+? M;2 BM7Q K iBQM iQ /2i2 KBM2 2 +? bi i26b ?22m B
TT ' Q +?2b bbmK2i? ii?2 MmK#2 Q7 :2Mib M/i?2ivTI2 Q7 i?(
[m /+QTi2 bV M22/2/iQ T2'7Q' K2 +? DJBBM® BiBQM Bb FMQrM

q?BH2 KQbiQ7i?2 TT Q +?22biQ bQHp2i?2iB;2iHV@+QmTH2
+iBQMb "2ThBENBQrH2/;2 #Qmii?2 2t +i MmK#2  M/ivT2Q7 ;2
DQBMi +iBQM-i?2°2 "2 72r TT ' Q +?2bi? i BMbi2 / bQHp2 i
+QMbi® BMib QM i?2 KBMBKmMK M/ i?2 K tBKmK MmK#2 Q7 ;2Mi
h?2 bBM;H2@ ;2Mi TH MMBM; TT ®34? MBB3Q/RR " J S T Q#H2K
BMiQ bBM;H2@ ;2Mi TH MMBM; T Q#H2K #v bTHBiiBM; +iBQ
TH MMBM; T'Q#H2K rBi? +H bbB+ HTH MM2 - M/ i?2M K2 ;B
:2Mi bQHMIBQM iQ +°2 i2 DQBMi +iBQMNX/aRi2F® i? Mym:?7K M
+QHH #Q  iBpQ HBWME +iBQMb i? i BMpQHp2 i?2 KBMBKmK
M2+2bb 'viQ T2 7Q K ;Bp2Mi bFX b2T " i2 +QHH #Q  iBp2 +
+QK#BM iBQM Q7 :2Mibi? i + M 2t2+mi2 i?2 +iBQM UBX2X- 7¢
irQ "Q#Qib-i?2°2Bb T "iB+mH "BMbi M+2Q7i?2 +iBQM7Q" 2
38 T "iBiBQMDb i?2 T'Q#H2K BMiQ i?2 HQQb2HV@+QmTH2/ M/ i
M/ i?2M bQHp2b 2 +? b2T * i2HvX Aimb2b M Qz@i?2@b?2H7 |
i72 T Q#H2KS6b HQQb2HV@+QmTH2/ TQ iBQM-i?2M bQHp2bi?2
+ HHbiQ +H bbB+ HTH MM2  M/BM+ 2K2Mi HHv BM+ 2 b2b |
rQ'FiQ;2i?2  iQ +QHH #Q  i2 QM 2 +? DQBMi +iBQMX

h?2 #Qp2 TT Q +?72b 2B BEMABIA2/;2 #Qmii?2 2t +i MmK;
M/ivT2 Q7 :2Mib QM2 +? DQBMi +iBQM Q" "2[mB 2 +QMbi> BM
K tBKmK MmK#2° Q7 :2Mib7Q 2 +? DQBMi +iBQMX AM +QMi"
+iBQMb rBi? i?2 i Bib "2[mB 2/ U2X;X-+ “vBM; Ry F; #Qt 2]
am+? i Bi@# b2/ bT2+B}+ iBQMb /Q MQi "2[mB 2 i?2 mb2" iQ
#2ir22M 2 +? +iBQM M/ "Q#Qi Q  +Q HBIBQM- HHQrBM; 7Q" .
ivI2b Q7 ;2Mib M/ p "BQmb /Bbi'B#miBQMb Q7 ;2MiivT2b BM
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kXNaBKmHi M2Qmb h bF HHQ+ iBQM M/ SH MMBM:

h?22BKmHi M2Qmb h bF HHQ+ iBQM aVi/SSHTMQ#EHRK Bb bm#
T Q#H2K mM/2" i?2 KmHiB@ ;2Mi TH MMBM; UJ SV # MM2 X a
bQHpP2 KMHIiB@ ;2Mi TH MMBM; T Q#H2Kb #v +QMbi m+iBM; k
+QKTQbBM: i?2 TH MBMiQ T ibbm+?i? i +iBQMb + M #2 HHC
q2 bT2+B}+ HHvV ?B;?HB;?ii?Bbp 'B MiQ7i?2J ST Q#H2K iQ B
M/ /Bz2 2M+2b #2ir22M ah S M/ i?2 ah S@ah* T'Q#H2K r2 7Q
a2+iBQrb2+iBQM 8XRXS8

JMHIBTH2 T'BQ  i2+?MB[m2b ? p2 T°'QTQb2/i?2 mb2 Q7 HBN
iQ bQHp2 i?2 ah S TNQ#HH2KXM{ M/ i? 2MNRti 2MYHMiBQM iQ i?2
ah S T'Q#H2K i? i rQ Fb iQ /2+QKTQb2 i?2 TH MMBM; T Q#H2K
bBKmHi M2QmbHv HHQ+ iBM; i?2b2 bm#@i bFbX h?Bb /2+QKT
i72 H;Q Bi?K Bb MQi 7Q +2/iQ b2 "+?2 7Q° +QK#BM iQ B+ Mm
HHQ+ iBM; iNkTTH2MXMi GhG # b2/@bQHmMIBQMb i? i mb2 i’ +2
iQ bQHpP2 i?72 J S T'Q#H2KX h?2b2 i +2@# b2/ bQHMIBQMb B
#v T°QD2+iBM; i?2 bQHMIiBQNNQMbHQ i B KBMibXTNY¥m? iQ (
++QmMi 7Q  BM}MBi2 2Q BXxQM i bF M/ mb2b K2i?Q/QHQ;vi?
i72i2 Kbo i’ D2+iQ B2b- HHQrBM; i?2K i QNIMQ Z2T bB KJ Bli bEXH m i
AMi2 p Hh2KTQ  HGQ;B+UJAhGVY TT ' Q +?iQbQHpP2i?Bb T Q#
HHQr2/ :2Mib iQ ? p2 #Qi? ;2Mi@bT2+B}+ ;:Q Hb M/ ;HQ# H
b iBb}2/ #v HH i?2 i2 K#mBWHIBNME DEH2Mi M H;Q Bi?K i? i mt
M GhG M/J “FQp .2+BbBQM S Q+2bb UJ.SV TT'Q +?iQ bQHp?2
mM+2"i BM 2MpB QMK 2Mib X

AM //BiBQM iQ i?2 GhG@# b2/ bQHMIBQMb T 2b2Mi2/ #Qp:
bQHMIBQMb iQ i?2 ah S T'Q#H2K i? i mb2 A TH MMBM; i2+?M
K2i?Q/bX 6Q  2tNRTTH2bZMib /Bbi ' B#mi2/ ?22m BbiB+ 7Q r */ b2
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MbBM; /Bbi'B#miN}pQz2¥DX M BMi2:2° HBM2 ~ T Q;  KKBM; N
# b2/ KBM@+Qbi@~Qr H;Q Bi?KiQ bQHpP2i?2i KT T Q#H2KX
h?2b2 bQHMIBQMb /Q MQi HHQr7Q  +Q HBiBQMb Q7 ;2Mib-
+QmMTH2//QK BMb- M/ 7Q KmH i2 KmHiB@ ;2Mi TH MMBM; /Bz:
+QMi’ biiQ 2tBbiBM; ah S H;Q Bi?Kb-Qm 7" K2rQ Féb i  Bi@
7Q° DQBMi +iBQMb U2X;X- irQ "Q#Qib + “*vBM; 8 F; + ‘v #
am+? i’ Bi@# b2/ bT2+B}+ iBQMb HHQr 7Q ;2M2° HBX iBQM |
M/ p "BQmb /Bbi'B#miBQMb Q7 ;2MiivT2b BM +Q HBiBQMbX

KXRyYYmHiIiB@o2?B+H2 QmiBM;

h?2mHIB@02?B+H2UJdmM™MQ#H2K "2[mB 2b b2H2+iBM; b2
M/i?2B  "Qmi2biQ pBbBi RRX @?BIQTF CBQINK (// 2bb2bi?2 [m2b
?@ b?QmH/ pBbBi 2 +? RQ& iMROM HWD/H+6iBQMb b?QmH/ #2 "2 +?
Bb bm#@T Q#H2K mM/2  i?2 H ;2 # MM2 Q7 KmHiB@ ;2Mi K
r?B+? BMpQHp2b }M/BM; +QHHBbBQM@7°22 i D2+iQ B2b +QM
iBQM iQ Bib ;Q HBNARWKQM HBKBiQm  +Qp2° ;2Q7 "2H i2/rQ" F
iQ Jo_ b BiBbQm KQbi +HQb2Hv@ 2H i2/p B MiQ7J JS M/
bomKTiBQMb K /2 #v Qm T ' QTQb2/ bQHmMiBQMX

h?2°2 2tBbib H ;2 MmK#2 Q7 bQHMIiBQMb iQ i?2 /Bz2 2Mi |
AMi?BbrQ F-r2 2T "iB+mH "HvBMi2 2bi2/BMi?2 bm#b2ii? i
+QMbi® BRBiBXbGM+? QMBx iBQM +QMbi’ BMibiQi?2 KmHIiB@ p2
rBi? iBK2 rBM/Qrb UJo_S@hqV M/ i?2M bQHp2i?2 T Q#H2K mb
# b2/ ?2m BRiBHR (KBt2/@BMi2;2° HBM2 " T°Q;  KKBM; UJAGS
bQHp2 T Q#H2Ki?2v+ HHiI?2+Q HBIiBOM7Q K iBQM rBi? bT il
T Q#H2K U*68)SVXb@Mib irQ K2i?Q/b iQ bQHp2 M Jo_ T Q#H2}
T i? M/i2KTQ  H +QMbi’ BMibX h?2 } bi mb2b iB2 2/ m+iBQM
+QM/m+i #QmM/2/ b2 “+2 Q7 TQbbB#H2 b+?2/mH2b- HHQ+ iB
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mb2b +2Mi° HBx2/ ;2M2iB+ H;Q Bi?K 7Q  #2ii2 [m HBiv bQH
bB;MB}+ MiHV KQ 2 +RKBF@HPRQMXE Mi Q7 i?2 Jo_ T Q#H2K rBi|
b+?2/mH2 i2KTQ™ H +QMbi® BMib mbBM; +mbiQKR#RMMb-2Z @ M/ (
JAGS 7Q ' KmH iBQM BM +QMDMM+iBQM rBi? irQ@H v2 2/ K2i
'2M2iB+ H;Q'Bi?K M/ MBi2' iBp2 HQ+ Hb2 “+?X

AMi?2T ' 2b2Mi2/Jo_bQHmMIiBQMb- ;2Mib "2 KQ/2H2/BM i2 K
#2 bbB:M2/ M/i?2 +Qbi Q7 i° MbBiBQMBM; MQ/2b QM i?2 ;" T
TT ' Q +2-i?22 MmK#2° M/ ivT2 Q7 ;2Mib bbB;M2/TOBR*® i bF
AM +QMi" bi-: ah Sa mb2b i Bi@# b2/ 7 K2rQ Fi? i HHQrb
KQ/2H Q7 ;2Mi + T #BHBiB2b i? M 2tBbiBM; TT Q +?2bX h?B
HHQrb 7Q  : _ah SaiQ #2ii2° "2T 2b2Mi ;2Mib6 ?22i2°Q;2M2Biv
/2b+ BTiBQM Q7 i bF "2[mB 2K2Mib +QKT “2/iQ 2tBbiBM; TT Q

kKXRR bF M/ JQiBQM SH MMBM:;

h?2h bF M/ JQiBQM SH WIMBIWV T Q#H2K +QK#BM2b i bF TH
?B+? 7Q+mb2b QM i?2 ?B;?2@H2p2H /Bb+ 2i2 /2+BbBQMb #Qm
Q#D2+ib BM i?2 2MpB " QMK2Mi M/ r? i +iBQMb ;2Mib rBHH i F!
r?B+? 7Q+mb2b QM +QMiBMmQmb /2+BbBQMb #QmdjXi?b M/
b bm+?-i?2 h JS T'Q#H2K //°2bb2b iP2 ifm 2 bBRQMNM b QQ noH / # 2
T2 7Q K228 M/2Q6 i?2v b?2QmH/ #2 /QM2X bi'B+iHv +? BM2/
r?B+? i bF TH MM2> +?2QQb2b Db2i Q7 +iBQMb- i?2M KQiB
KQiBQMb 7Q 2 +? +iBQM Bb BM+QKTH2i2X h?2°2Bb MQ :m ° N
#v i?2i bF TH MM2 rBHH #2 ;2QRQKXB?Bbiy m2bBBARM2 K2V +? H}
Q7 h JSiQ #2 BMi2;  iBM;i bF TH MMBM; M/ KQiBQM TH MMBNM
#°2 FT' QT2 iB2b Q" + mb2 T +iB+ HBM72 bB#BHBiv Q BM2{+

h> /BiBQM HHv- TT'Q +?2biQi?2h JST Q#H2KbQHp2 bBM;
i?2rQ H/Bb 7mHHV Q#b2 p #H2- M/ HH +iBQMb "2 /2i2 ' KBMB

k8



TT Q +?2b ? p2 #22M /2bB;M2/ iQ BMi2;  i2 /IBb+ 2i2 i bF TH |
KQiBQM TH MMBM; i? i7 HHBMiQ QM2 Q7 ? M/7mH Q7 ?B;?@*t
#2HQrX

a2p2° HbQHmMIBQMb iQ i?2 hJS T'Q#H2K ? p2 bi2KK2/ 7 Q¥
BM+HM/BMiB@KQ/ H KQiBUINJSH MMBBKBX iBOQM@# b2/ K2i?Q
+QMbi° BMi b iBb7 +iBQM@#)BMiKQIPX>/DAIJS 7Q° bvbi2K rB
KmHIiBTH2 KQ/2b "2T 2b2MiBM; /IBz2 2Mi +QMbi- BMi bm#@ K N
bT +2X h?2v HbQ T 'QpB/2 M H;Q Bi?KB+ 7> K2rQ'F 7Q° KmH
miBHBx2b b KTH2  7Q" i° MbBiBQRNBNb22 i B/B RQIBOX H _ _
bivH2 b2 "+? +QK#BM2/ rBi? ?B2° "+?B+ H bi i2;viQ bm;;2bi
P2 °bBQMb Q7 i?2 TH MRNIStIiZMYBH2KD2(B/2 biQ QTiBK HTH MI
/IBz2 '2MiB H +QMbi®” BMibXR#&Rmdb BMIRIibHXIQM@HBM2 ~ +QM
QTiBKBx iBOQM TT'Q +?i? imb2b i?°22@H v2 HQ;B+ ;2QK2i"
iQ bQHpP2 i?72 hJS T RWH2Z2RK2Mib +QMbi® BMi b iBb7 +iBQM
hJSi? imb2b bvK#QHB+i bFTH MM2  iQ BKTQb2 +QMbi’ BMil
TH MM2 X

MQi?2 b2i Q7 TT Q +?2b 2ti2M/b bvK#QHB+ i bF TH MMB

TH MM2" "2T2 i2/Hv[m2 v KRyBRW TQHRKRLERIB K ii +?,K2Mib
rviQ 2tizM/ +H bbB+ HTH MMBM;X a2K MiB+ ii +?K2Mib "2~
p Hm2b "2 MQi 2bi #HBb?2/ #v bb2 iBQM #mi #v + HHBM; M 2
;2QK2i"B+ 2T '2b2Mi iBQM Q7 iRREimi2K2 MBKBH mibvH (2 bQME
TH MM2" iQ +?2+F 7Q " i?2 2tBbhi2M+2 RRRBM?Q7@Q +2 >@BRQ i X AB
+ HSH MM2 BM i?2 LQr U>SLV-r?B+? Bb ;Q H 2; 2bbBQM@
2M2° i@QQbT2'7Q K 7 bi TT QtBK i2 KQR|RNM Zbhi2MMBM ;X # {
T Q# #BHBbiB+ +QKTH2i2 i bF M/ KQiBQM TH MM2  i? i miBHE
TH MMBM; ?2m 'BbiB+ M/ KQ/2H +iBQM +QM/BiBQMb b T '2/B+
FBM2K iB+ +Q MRkBBWMilQ¥ni+2 S1ThGPL- hJS H;Q Bi?K7Q" "'Q

ke



; iIBQMi? iBbQTIBK H ii?2i1 bFH2p2Hr?BH2 K BMi BMBM; K |
2{+B2M+vX

h?2 i?B / b2i Q7 TT Q +?2b BMi2 H2 p2bi bF TH MMBM; M/
"BZQMHRRRIRFX Q+mb QM HBKBiBM; i?2 KQmMMi Q7 ;2QK2i B+ #
Q7 TT QtBK i2 HBM2 * +QMbi’ BMib 2 BKTQb2/ #v ;" bT M/ T
i?2M HBM2 " T Q; KKBM; Bb miBHBx2/iQ +QKTmi2 p HB/ bbB;
QM2 /Q2b MORBEBMIiR(7 +2 M Qz@i?2@b?2H7 i bF TH MM2" rBi
# b2/ KQIBQM TH MM2 X h?2v mb2 ?22m 'BbiB+iQ '2KQp2 TQi2l
(RRe7Q ' KmMH i2 hJS b b iBb} #BHBiv KQ/mMHQ i?2Q v UaJhV T
K2Mi HbQHp2' //b KQiBQM H2p2H +QMbi> BMibiQ i?2i bF H2j
+ M/B/ i2i bFTH M BR&EMMXQMIQHQ;B+ H FMQrH2/;2@# b2/
# b2/ QM BB QK#BM2/ rBi? T?2vbB+b@# b2/ KQiBQM TH MM2"
rBi? KQp #H2 Q#bi +H2bX

g?BH2 miBHBxBM; /IBz2 2Mi K2i?Q/b 7Q BMi2; iBM;i bF M/
Q71?72 #Qp2 TT Q +?2b Bb /2bB;M2/7Q° bBM;H2 Q#QiX JQ
#2° Q7 i2+?MB[m2b iQ bQHp2 i?2 KmHIB@ Q#Qip "B Mi Q7 i?2
T°QTQb2/X h?2b2 KmMHIB@ ' Q#Qi h JS TT ' Q +2?22b 2ti2M/ i?2 rQ
hJS TT'Q +?2b T 2b2MRR3ZAQDEXiP2B" HQ;B+ ;2QK2i'B+ T Q;
7° K2rQ'F iQ bQHp2 KmHIiB@ :2Mi K MBTmH iBQM T Q#H2Kb rE
K iB+bX h?Bb rQ F- 2Qr2p2°- Bb QMHv /2KQMbi® i2/ rBi? bBM
?2mK MRY (2p2HQT 7  K2rQ'F 7Q  hJS rBi? KmHiIBTH2 ‘Kb M
? pBQ X h?2 7 K2rQ FBb/2bB;M2/bT2+B}+ HHv7Q TB+F@?
'2M2° HBx #H2iQ Qi?2 ivTI2b Q7 i bFb Q iRRXD' QBZRHQ iR @B K
Hv2 7° K2rQ'F7Q i bF M/ KQiBQM TH MMBM; Q7 KmHiBTH2
bT +2 ;" T? iQ +?2+F r?2i?2 irQ "Kb '2b? "BM; +2i BM T "ib
RKy2ti2M/ i?2B° T'BQ" RRFX KQKI{BTH2 "Q#Qib M/ HHQr ~Q#(
H #Q" i2 QM KQpBM; +2°i BM Q#bi +H2bX >Qr2p2'- BM i?2B"

kd



+QM+m "2MiHV T2 7Q K b2T " i2 +iBQMb- bQ K Mv Q7 i?2 *Q#C
M/ i?2 TT Q +? QMHvV HHQrb ?QKRKRM2Q2Mib2 KIDM{B+i@ #
b2 "+?iQi bF M/ KQiBQM TH MMBM; 7Q  TH Mb rBi? /2+QKTQb
rb+ T #H2 Q7 TH MMBM; rBi? Rk "Q#Qib M/ Rk i bFbc ?Qr2p2°
20KQ;2M2Qmb "Q#QibX
S'BQ i2+?MB[m2bi? i //°2bb KmHIiB@ ;2Mih JS T Q#H2Kb

"2 bX 6B bi- HH T'BQ  rQ F Bb 2Bi?2° HBKBi2/ RRRIKR2+B}+ T
Q T iB+mH iVT2RORR®K (//BiBQM HHv- MQM2 Q7 i?2b2
+ M? M/H2 iB;?iHV@+QmTH2/ T'Q#H2Kb rBi? DQBMi +iBQMbX
Bb /QK BM@BM/2T2M/2Mi- + M ? M/H2 22i2°Q;2M2Qmb i2 Kb
iB;?iIHV@+QmTH2/ T'Q#H2Kb rBi? DQBMi@ +iBQMbX
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*> Shl_ j
SS PsAJ hl. .uL JA*h_ AhJP.1Ga 6P _
>1h1_P:1L1Pla JIGhA@ P"Ph h1l Ja

>2i2°Q:2M2Qmb KmHIB@ :2Mi bvbi2Kb Qz2  i?2 TQi2MiB H iQ
BMp "BQmb /QK BMb- bm RXkbK BHRik)jk (Imb 2 KRV (M/ r "2 @
20mb2 mMiQKRIBQM(QmMH/ Qi?2 rBb2 #2 BM72 bB#H2 7Q° bBM;
bm+? +QKTH2t T Q#H2Kb-r2 "2[mB"'2 ++m  i2 ;2Mi+ T #BHBIB
2z2+iBp2Hv H2p2® ;2i?2 BM/BpB/m H ;2Mibé “2H iBp2 bi'2M;i"

JQ/2HBM; :2Mi + T #BHBiB2b Bb M BM?2°2Mi #mi Q7i2M Qj
'2M2Qmb KmHIB@ ;2Mi +QQ /BM iBQMX AM KmHIiB@ ;2Mi bvbi
KQ/2HBM; ;2Mib M/ i bFb Bb + m+B HiQ /2}MBM; i?2 ivT2b Q"
bQHpP2/ M/i?2 K2i?Q/b p BH #H2 7Q  bQHpPBM; i?2KX Hi?2Qm;?"
+mbb2/- KmHIB@ ;2Mi +QQ /BM iBQM TT'Q +?22b K F2 BKTHB-
i° Bib "2 KQ/2H2/X 6Q BMbi M+2- ;2Mibd #BHBIiIB2b ? p2 #2
p Hm2/ miBHBiB2b i? i BM/B+ i2 r?2i?2° M ;2Mi+ M Q + M MC
kRVX

++m’ i2Hv KQ/2HBM; i Bib "2[mB ' 2b mM/2 bi M/BM; ?2Qr i [
/IvM KB+ HHv rBi? 2bT2+iiQiBK2 Q Qi?2 "2H2p Mip B #H2b>
T2'7Q Kb i bF Q' iBK2 2pQHp2b-i° Bib bm+? b T VvHQ / Q" bT:
+? M;2b BM # ii2 v H2p2HbX >Qr2p2 - KQ/2'M H:Q Bi?Kb 7Q"
"2 /2bB;M2/iQi'2 i HH i  Bib bbiiB+ M//Q MQi +QRWbB/2" /v
N R RV X

AMi?Bb +? Ti2 -r22M #H2 KQ/2 M KmHIB@ ;2Mi +QQ /BM iB
#Qmi /vM KB+ i° BibX aT2+B}+ HHv- r2 T'2b2Mi i° Mb7Q K |
7Q 1?2 TT QtBK i2 KQ/2HBM; /vM KB+ i° BibX q2 2M #H2 KmF
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H;Q Bi?Kb iQ 2ti® +i i?2 KQbi "2H2p Mi BM7Q 'K iBQM 7 QK /v
BM7Q K2/ /2+BbBQMb i? Qm;? i?2b2i> Mb7Q K iBQMbX

q2 /2}M2i° Mb7QbK 7mM+iBQM i? i TT QtBK i2b /vM KB+ i’
rBi? bi iB+ i Bi KQ/2HX h?2 i Mb7Q Kb BMi Q/m+2/ BM i?Bb
;B+ HHv b2H2+i bi iB+ p Hm2b i? i /2[m i2Hv +QKT2Mb i2 7Q°
#Omi /vM KB+ i° Bib /B '2+iHvX q2 BMi'Q/m+2 M/ 2p Hm i2 p
TT QtBK i2 /Bz2 2Mi/vM KB+ i° Bi KQ/2Hb b bi iB+i > Bi KQ/2}
"2 # b2/ QM bi iBbiB+ HK2 bm ' 2b-bm+? bi?2K2 M M/ KBMBK
T 2@bT2+B}2/ QT2 iBM; M;2X

q2 IM/i? i/Bz2'2Mii° Mb7Q K iBQMb "2KQ'2bmBi2/7Q  /Bz:
b "2bmHi- F2v +? HH2M:2 Bb +?2QQDbBM; i?2i> Mb7Q K i? i #2
IvM KB+ i Bi KQ/2HX hQ // ' 2bb i?Bb +? HH2M;2-r2 HbQ BMi"-
i Mb7Q KX h?Bb p "B M+2@# b2/ i° Mb7Q K iBQM b22Fb iQ B
+m p2 i? i 2t?B#Bib i?72 ?B;?2bip B M+2 + Qbb HH i2 K K2Kj
p B M+2i Mb7Q K ?B;?HB;?ibi?2 /Bz2 2M+2b #2ir22M i?2 " Q:
iBQM H;Q Bi?KbiQ #2ii2° "2 bQM #Qmi M ;2Midb bi"2M;i?b M
i?72 KQbi BKT +i7mH /2+BbBQMbX

hQ BHHmbi  i2 Qm™ TT Q +?6b 2z2+iBp2M2bb-r2 +QK#BM2
iBQM rBi? bi i2@Q7@i?2@ i KmHIB@ ;2Mi i bF R Q@2 iBQM |
2p Hm i2 i?2 #2M2}ib Q7 KQ/2HBM; M/ TT QtBK iBM; /vM KB+
Hi2/ M/ T?vbB+ H+ Tim 2@i?2@~ ;; K22MpB ' QMK2MiX Pm~
i?2T°QTQb2/i° Mb7Q Kb H2 /biQ bi iBbiB+ HHv bB;MB}+ Mi BK
K M+2 Qp2  i2+?MB[m2b i? i +QMbB/2° QMHvV bi iB+ i' BibX 6m"
i?72?B;?2@p B M+2i° Mb7Q KQmiT2 7Q K2/ HHQIi?2 i Mb7Q"
KQ/2HbX

AM bmKK ‘v- Qm > +QMi'B#miBQMb BM+HmM/2,

RX2 iBM; KQ/2HBM; 7 K2rQ F HHQrbKQ/2 M KmHIB@ ;2Mi

iy



#Qmi/vM KB+ i> BibX .2KQMbi  iBM:i? i "2 bQMBM:; #Qmi
BKT Qp2i bF T2 ' 7Q K M+2 Q7 KQ/2 M KmHIiB@ :2Mi H:Q'B

kXa?QrBM:i? ii?2 T "iB+mH ~i° Mb7Q K iBQM mb2/iQ "2 bQM
+ M bB;MB}+ MiHvV BKT +ii bF T2°7Q K M+2X

iXAMi*Q/m+BM; :2M2° HbQHmMIBQM mbBM; ?B:?p 'B M+2 K
i?7 1 T2 ' 7Q Kb r2HH Qp2 p BQmb /vM KB+ i° Bib M/ QmiT2
i Mb7Q K iBQMbX

JXRh bF bbB;MK2Mi

hQi2biQm 7" K2rQ F-r2mb2Bi HQM;bB/2 i bF HHQ+ iBQM
KQ/2HBM; i° Bib + M BKT Qp2 T2 7Q K M+2X h?2 i bF bbB;MK
?2QriQ bbB:M ;2MibiQ i bFb #2biiQ K tBKBx2 Qp2° HH i2 K T2
BM i?Bb "2 ? b #22M +? ~ +i2 ' Bx22RWA 2227 "biiQr b-r{Q" Bb i bF
ivT2 M/ 7 HHb BMiQ irQ + i2:Q ' B2b bBM:H2@ ' Q#Qi M/ KmHiE
/2b+ B#2 i?2 MmK#2" Q7 "Q#Qib "2[mB 2/ iQ +QKTH2i2 2 +? i |
b2+QM/ 7 +iQ  Bb i?2 "Q#Qi ivT2 M/ Bb bTHBi #2ir22M bBM;H?2
[2b+ B#2b i?2 MmK#2 Q7 i bFb "Q#Qi+ MT2 ' 7Q K bBKmMHi M2
1?72 bbB;MK2MiivT2- M/ BiBb bTHBi #2ir22M BMbi Mi M2Qmb
+ i2;Q B2b /2}M2 r?2i?2" i?2 i bF HHQ+ iBQM H;Q 'Bi?K +QM|
i bDF T2 ' 7Q°K M+2 p2 bmb 7mim 2 b+?22/mHBM; +QMbi’ BMibX

hQ p HB/ i2Qm ™ 7" K2rQ F-r2b?2QrQm 7" K2rQ F6b T2 7Q I
aBM;H2@h bF _Q#QibJmHIB@_Q#Qih bFb AMbi Mi M2Qmb bb|
"Bi?KX g2 '272° "2-RKB7IQ ( +QKT 2?22MbBp2 2tTH M iBQM Q7 H
i bF bbB;MK2Mi M/ T2 iBM2Mi 2t KTH2bX S '2pBQmb "2b2 "+?2
?22m BbiB+@# b2/ bQHMIBQMb iQ EPRIK@JI @A T Q#H2K (

iR



Xk JQ/2HBM; .vM KB+ h™ Bib

iXkXR'M KBi+ Bi° Mb7Q K iBQM

bb22M BM i?2 T '2+2/BM; +? Ti2 b- KQ/2°M bQHmMiBQMb iQ
bmK2 i? ii?2 ;2Mib6 + T #BHBiB2b "2K BM mM+? M;2/ M/ 2Hv
>Qr2p2 ' -i° Bib/QMQiQ7i2M 2K BM bi iB+ M/ "2BMbi2 //2}M:
2HDb i? i /2b+ " B#2 i?2B" /vM KB+ M im 2X 6Q" B/MbQVH2#2 ~Q# (
KQ/2H2Y¥(bb= Spax b- r?2b2 [0;1] /12MQi2b i?2 # ii2 v $k2pBb M/
i?72 K tBKmK bT22/X hQ # B/;2 i?2 ; T #2ir22M i?2 "2 HBiv Q7 /
i?72 T +iB+ HHBKBib Q7 2tBbiBM; i bF bbB;MK2Mi 7" K2rQ Fb-
7° K2rQ F 7Q  bvbi2K iB+ HHv TT QtBK iBM; /vM KB+ i' Bi 7mN\
p Hm2bX

AM Qm > 7" K2rQ ' F-r2 HHQr7Q i?2T°QT2 i'2 iK2Mi Q7 #Qi"
i° BibX g2 /2}M2NgbRii iB# i~ Bibrbi? BM2H2K2MVR /2b+ " B#BM;
T 'iB+mH "~ bi iB+i" BiX q2 HHEQ/V2MMB +hb2iB}ErBi? Bib
2H2K2Mi /2b+ B#BM; /vM KB+ Xi 'BREFmMm®M2XBQR /2MQi2b i?2
/IQK BMEQ7 MF /2MQi2b i?2 bT +2 Q7 H:;2# B+ M/ i  Mb+2M/2
bm+? i® 2F X

AM Q' /2 iQ "2 bQM Qp2  i?2 /vM KB+ i° Bib mbBM; 2tBbiBM; |
rQ ' Fb-r2 +QMbB/2° b2iQ7i° Mb7Q K iBQMbi? i TT QtBK i2 /v
b2iQ7i° Mb7Q K iBQMbTBbBBRp2M#2H2K2Mi/2}M2/ b i Mb7Q"
i :D (1S %2 i K Tbh /vM KB+ i° Bi BMiQ ShBhBE?2 bR{iXQ7
bi iB+i® Bib U2 +? RRMRV27@VK2/ b "2bmHi Q7 i Mb7Q KBM;
/IvM KB+ iDRibBb i?2 bT +2 Q7 ?2vT2°T ~ K2i2'h-bM@+Bbi2/ rBi?
MmK#2" Q7 i° Mb7Q K iBB@BMhX23dRRKB; R /2i BHbX

6Q  BMbi M+2- +QMbB/2  i?Rsim IMBF¥Q RimB®Mi?2 ;HQ# HKBM
Qp2° bT2+B}2/ " M;2X TTHVBM; i?Bb i’ Mb7Q K iBiQM iQ /vM

jK



6B;m 2 jXR, ST QTQb2/ TBT2HBM2 #2ir22M T 2b2Mi2/ 7 K2rQ~

+ M #2 /2M QL2 Y@ kel r?282Bbi?2i° Mb7Q K2/i> Bir?B+? +Q|
i72 ;HQ# H KBMBemKa;M#QMi BMb i?2 2vT2 @T ° K2i2'bi? ibT

CM2XQX, iQ #2 +QMbB/2°2/X

iXKX&aBKT.HB KBOQ/2M Mb7Q Kb

AM i?Bb rQ F-r2 p HB/ i2i?2 7TQHHQrBM: i° Mb7Q Kb 7Q" /vM

K (d: k)-T1?B+? 2im Mb i?2 K tBHEMKQpHM22Q 7M /2 W2/

#v i?22?2vT2 @T K23, bX
kel@i; ke r?2B+? "2im " Mb i?2 KBM@Knp p HP22 QM ;/2 W2/

#v i?222vT2 @T “«KRi& X
K2 (di; k2 -r?B+? "2im Mb i?2 p2a(;)2QpRmM22B7 M;/2FW2/

#v i?2 2vT2 @7 Kb X
iz(d; jz2)- r?B+? 2im Mb i p HM2 Q7B / [m "iBH2 TQbBiBQM Q

Y M2QMRIM2/ #v i?22 2vT2 @ T =KX b

iXkXp "B M+2@#M XBQ/20 Mb7Q Kb

AM //BiBQMiQi?2 #Qp2i  Mb7Q Kb-r2 HbQ T 2b2MiirQp 'E

iQ / TiBp2Hv TT QtBK i2 rB/2p 'B2ivQ7i Bi KQ/2HbX

s0(), 92 /2}M2 i?2 }'bip "B M+2@# b2/i° Mb7Q K b

>0 ‘(di; >0‘): di(XKt) UJXRV

j]



6B;m 2 jXk, 1t KTH2 Q7 i?2K2 M M/p "B M+2 Q7 /vM KB+ i B
2MiB 2 i2 K+QKTQb2/ Q7 /Bz2 ' 2Mi bT2+B2bX

r?2 2= ;K ., . p (dx)- p@dx) /12MQi2b i?2 b KTH2 p "B M+z
d(x) +QKTmi2/ + ' Qbb HH bTBBBRAb2YRX2 MBRIXKTH2LY-=M/

[, X h?mh-() "2im " Mb i?2 giHmMd Hm i2/ 11?2 TQBMii? i K tBKB
i?72 p "B M+2 Q7 i?2 +Q "2bTQM/BM; i’ Bi + Qbb HH i?2 bT2+I
i?72/Bz2°2M+2b #2ir22M ;2MibX q2?2vTQi?2bBx2i? ii?Bbi’ Mb?
i° Mb7Q Kb b Bi HHQrb i?2 i bF@ HHQ+ iBQM bvbi2K iQ mM/2
ir22M ;2Mib #2ii2° r?2M bbB;MBM; QH2bX

Mso (), g2 /2}M2 i?2 b2+QM/ p "B M+2@# b2/i° Mb7Q K b

>0 ‘(di; M>o)

D
P

M>o(‘di; M>o): 1 UijV

Cc .
c k=1 >o‘(di, M>o)

(22 2us0o =[ad 2§22 2vT2°T > K2i2 b i? i /2}M2i?2 MQ K HBx iB
i BibX hmk) "2im Mb i?2 ghidm2i@2 i?2 p Hm2 QK tBKBx2b
i72 p "B M+2 #2ir22M HH Q7 i?2 :2Mibé MQ K HBx2/Bb BibX q
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bBKBH.,iQ BMi? i #Qi? b22F iQ K tBKBxXx2 i?2 /Bz2 2M+2 #2ir22
2p2 wmso() /IBb 2; /b BM7Q K iBQM #Qmi #bQHmi2 [m MiBiB2b
i72i bF HHQ+ iBQM bvbi2K iQ 2 bQM #Qmi i?2 "2H iBp2 K ;M
"Qi?50 (dk; 50 ) M/ wmso(dik; m>0) ? P2 QTTQbBiI2 HQrp "B M+2 2[mE
Go (di; Go) M/ mco(di: mGo) T?B+? T2 7Q K bBKBH "HViQ i?2B" ?B;
+QmMMi2 T i 2t+2Ti i?2v b22F iQ KBMBKBxX2 i?2 p "B M+2 #2ir
#BHBiIB2bX

:Bp2M i?2 /2}MBiBQMb ® 7M/iiiBMH7BiK2/ /vM 8B #+2i MBirb
KQ/2H i?2 + T #BHBiB2b Q7 ;2Mib rBi?BM i?2 i2 KX b K2MiBQ
i? i2 +? ;2MiBMi?2i2 K#2HQM;biQ T "iB+mH ~bT2+B2bX g2
ki? bT2+Bdb=bsi(k);s2k); ;s (k);si(k);si(k);  ss{,(K)] 2 RY-r?22°2
U= Ns+Ng Bb i?2 iQi HMmK#25(Q7 M&Bdb-2 i%2? bi iB+ M/
jth TT QtBK i2/ /vM KB+ i kBAlh QZ+i®2b- "2bT2+iBp2HvX LQr- i?
i Bi /Bbi'B#miBQM K i '@t R® ;BP2M #f® " 2RS V- r?22Bb
MmK#2° Q7 bT2+B2b BM i?2 i2 KX

jXj 1tT2 "BK2Mi H .2bB; M

hQ2p Hm i2i?227° K2rQ F-r2 +QM/m+i2/i? 22 2tT2 BK2Mib iC
+?QB+2 Q7 i Mb7Q K mb2/7Q  /vM KB+ i  Bib z2+ibi bF bbB;
r?2i?2° "2 bQMBM; #Qmi /vM KB+ i’ Bib BKT Qp2b T2 '7Q K M-
QM bi iB+ i  Bib- M/ UjV r?2i?2" i?2 #2M2}ib Q7 /vM KB+ i> Bi "
bBKmMH iBQM bm++2bb7mHHvV i° Mb72° iQ "2 H@rQ H/ KmHiB@

iXjXR bFbbB:MKRMIi@#2/

hQ "'mM i?2 2tT2 BK2Mib /Bb+mbb2/ #Qp2-r2/2p2HQT2/ i2b
BM; 2Qr Qm" KQ/2HBM: 7" K2rQ F +QmH/ B/ i bF bbB;MK2Mi
+ Tim2@i?2@~ ;; K22MpB QMK2Mir b+ 2 i2/ #Qi? BM bBKmH
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h2+? _Q#Qi 'BmK U KmHiB@ Q#Qiki&bh®N ;; DHHIi Q@ iR ( K2 r b
iQ i° p2°b2 }2H/-+ Tim2 M QTTQM2Midb ~ ;- M/ 2im M Bi iC
iBK2° M QmiX h?2i2 Ki? i '2im M2/ i?2B  QTTQM2Miéb ~ ; iQ i
FBM?2 : K2- M/ i?Bb rOQmH/ #2 +QHOB/P?2/QBTQM2MiX A7 M2E
i2 Krb #H2iQ # BM; i?2B  QTTQM2Midb ~ ; # +F iQ i?2B  # b2
i?72i2 Ki? i #°Qm;?ii?2B° QTTQM2Midb ~ ;: +HQb2bi iQ i?2B" 2¢
T iB H-rBMi?Bb rQmH/ +0Q miBi HHHQIPER QTTQM2MiX A7 M2Bi?2
KQp2/i?2~ ;Q i?2i2 Kb +?B2p2/i?2 Q#D2+iBp2 ii?2b K2 Bl
BM/™ rX

PM2 +?2 Q7 i?2i2 Kb-i?2°2r2°27Qm TQbbB#H2 "QH2b 7Q" 2

L272M/12° GPR2,/272M/2°6b ;Q H Bb iQ bHQr i?72 QTTQbBIiBQM
T Qi2+iBM; i?2 ~; M/ bimMMBM; HH QTTQM2Mib i? i +QK2
bimMM2/ "Q#QirQmH/ #2 mM #H2 iQ KQp2 7Q° iBK22[m HIiQ
i?72 bimMM2/ "Q#Qi6b /272Mb2 b+Q 2 M/ i?2 bimMMBM; "Q#Q|
ii +F2° UhY2 ;2Mib bbB;M2/iQ i?Bb QH2 i +F2//QrM QTT!
i?72 ~; M/ biQH2 i?2 ~ ;7 QK i?2KB7 rBi?BM "2 +?2X ii +F2°D
biQH2M ~ ; iQ i?2B" # b2X

AKT2/2 ABV2/2°bbQm;?2iiQ TQbBIBQM i?2Kb2Hp2b #2ir22M i
i?72B° QTTQM2Midb ;Q HHQ+ iBQMX h?Bb "QH2 K F2b Bi KQ"
"2 +?1?2B° ;Q H M/ ;Bp2i?2B i2 KKQ 2iBK2iQrBMi?2; K2
6H ;;2  LW?2¥,~ ;;2° "QH2BMpQHpP2/ M pB; iBM;i?2}2H/iQ+ Tin
~ 5 M/ "2im M BiiQ Bib?QK2 # b2X

1 +?2 Q7i?2 "Q#Qib? / bBtbi iB+i Bibi? ip 'B2/BM K :MBim
g2 " M/QKHvV :2M2" i2/2 +? :2Mi6ébi° Bib7 QK mMB7Q K /Bbi B
bT2+B}2/ #2HQr 7Q  2p2 v ; K2X h?2 bBt bi iB+ i Bib M/ i?2B"

* v #BHBHBM "vie BiUy Q RV /2b+ B#BM; "Q#Qidob #BHBI

je



6B;m 2 jXj, aM Tb?Qi7 QKi?2bBKmH iBQMQ7i?2+ Tim 2@i?2
2 +? K "F2/rBi? H #2H BM/B+ iBM; Bib "QH2X 2/ h2 Kmhb2/i?:
7Q i bF bbB;MK2Mi- M/ "Hm2 i2 Kéb "QH2b r2 2" M/QKHv bbl

ai 2M;i?2+QMiBMmMQmb i” Bi- b KTH2Z/1IBRM ii?2 I2M+2B#2/ ?Qr
7 M ;2Mir b #H2iQ + vi?2 ~ ; #27Q 2/ QTTBM; i?2 ~ ;X
ii +F, +QMiBMmQmb i° Bi- b KTH2[0;Z2QK?222bM B#2/ i?2
‘2Midb #BHBiviQ bimM QTTQM2MibX

272Mb2QMIiBMmMQmb i” Bi- b KTHZQ Z5QK?i?22bMB#2/ 1?2
;2Miob #BHBiv iQ "2bBbi #2BM; bimMM2/ #v M QTTQM2MiX
?2B;?2 i? M M ii +FBM; "Q#Qi6b ii +F-Bi +QmH/ pQB/ #2BM
oB2rBM; .Bbi M@RiBMmQmb i Bi- b KTHZ0:I5CYK]-i?2 1T M;2
/2b+ B#2/ i?2 K tBKmK /Bbi M+2 "Q#Qi +QmH/ b22 M/ i?mb
Qi?2° "Q#QibX

2 +?2,+QMiBMmMQmb i’ Bi- b KTH2I0570:@K i?2 /2W+2 B#2/ i?2

K tBKmK /Bbi M+2 #2ir22M "Q#Qi M/ BV Bib QTTQM2Mi-iQ #
i?72 ~ ;c BBV Bib ?QK2 # b2-iQ #2 #H2iQ 2im Mi?2 ~ ;X



6B;m 2 jX9, q2 /2KQMbi® i2Qm™ TT ' Q +? QM T?vbB+ HBKTH?2
i?72@~ ;X

iXiXkvM KBi+ Bib

AM //BiBQM iQ i?2 bi iB+ i° Bib HBbbZ/22Q p/2M KB4 M2B i
7mMM+iBQMX h?2 bT22/i Bib2ibi?2 K tBKmK bT22/ ir?B+?
2t KBM2/i? 22 /Bz2 2Mi /vM KB+ KQ/2Hb 7Q  bT22/X h?2 } bi /1
QM ?mK M i?H2iBRKB@R HBpE M #v

Vely) = - UjXjV

y
r?2°2 2T 2b2Mib i?2 ;2Mib K tBK& K DG2Kib i?2 /Bbi M+2 H 2
i- p2H2/ #v i?2 ;2Ma{lLyU/1] M/ 2 [1.0;20] 2 +QMbi Mib bT2+B}+ i
BM/BpB/m H ;2MibX
h?2 b2+QM/ /vM KB+ KQ/2H Q7 bT22/ Bb ;Bp2M #v

va(y) = all H(y D) UjXx9ov

r?2°%, 2T 2b2Mib i?2 ;2Mib K tBK& 7K DO28ib i?2 /Bbi M+2 H -
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i p2H2/ #v i?2 ;2Mi- iA2(VYBM+PRQA pBbB/2 bi2T 2an@M+iBQM-
[0:8;20] Mb2 [50,140] "2T 2b2Mi +QMbi Mibi? i "2 7mM+iBQM Q7
"Q#Qi

h?2 i?B//vM KB+ KQ/2H Bb HBM2 " KQ/2H ;Bp2M #v

vi(y)=m y+c Ujxsv

r?2°3 2T 2b2Mib i?2 ;2Mib6 K yBRAK2DEMAbB-i?2 /Bbi M+2 H 2
i p2H2/ #v i?2 ;XNIi[E6MBE MMm2[ 0:04 022] 2T 2b2Mi +QMbi Mib
i? i "2 7mM+iBQM Q7 i?2 BM/BpB/m H Q#QiX GBF2 i?2 bi iB+
:2Mi- i?2 /VM KB+ i Bi 7TmM+iBQMbo6 2vT2 ' @T ~ K2i2 b r2°2 m
i?2B° "2bT2+iBp2 " M;2bX

6B:m 2 jX8, ;:°2:i2b+Q 2T27Q°K M+2 ; BMbi  M/QK i bF b
HBXBM; 2 +? i’ Mb7Q K iBQM 7Q" /Bz2 2Mi ;"QmM/ i'mi? /vM K|
+QHMKMb BM/B+ i2 bi iBbiB+ HHv bB;MB}+ Mi /Bz2 2M+2 1?2
P B M+2 i Mb7QukXBQM-

6B;m 2 jXe, ;;°2;i2b+Q 2T2 7Q K M+2 ; BMbi M/QK i bF bl
bQMBM; #Qmi /Bz2 2Mii> Bib2ib7Q 2 +?;"QmM/ i mi? /vM KE
+QHMKMb BM/B+ i2 bi iBbiB+ HHv bB;MB}+ Mi/Bz2 2M+2r?2M -
i?7 12 bQM2/ #Qmi/vM KB+ M/+bD(ilR#)iX Bib-
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jX91z2+ib Q7 h> Mb7Q K QM h bF bbB;MK2Mi S2°7Q K M+2

AM i?Bb b2+iBQM r2 "2TQ i i?2 2z2+ib Q7 /Bz2 2Mi i’ Mb7Q K
KQ/2HX

JXOXRIT2 BK2AMRIiMT

6Q° 2 +?2 Q7 i?2 i  Mb7Q K iBQMb /2b+ B#2/ #Qp2 M/ irQ HC
K iBQMb- r2 ° M/QKHWO®RM2KEH27Q" 2 +? Q7 i?2 i° Mb7Q K iBQl
i° Mb7Q K2/ 2 +? :2MiébbT22/i° BiBM2 +?2 Q7i?2b2i2 Kb mbE
r2 miBHBx2/ ah_h iQ T2'7Q K i bF bbB;MK2Mib r?BH2 QMHV -
7Q K2/ /vM KB+ i> BiX " b2/ QM i?2 +QKTmi2/ i bF bbB;MK2Mi
bBKmH i2/ "QmM/ Q7 + Tim 2@i?2@~ ; ; BMbi i2 K rBi? B/2N
/QKHV bbB;M2/ QH2bX q2 "2T2 i2/i?Bb T Q+2bb7Q 2 +? Q7 i~
M/ 2+Q /2/i?2 "2bmHib Q7 i?2 ; K2bX 6BM HHv- b # b2HBM
#Qp2-r2° M ° M/QKHv bbB;M2/i2 R00?2 R2G?; BHbOMQi?2"
i2 KrBi? > M/QKHv bbB;M2/ QH2bX

jX9Xk2bmHib

6B:m 2TXBb2Mib i?2 "2bmHib Q7 2p Hm iBM; i?2 2B;?i /Bz2 2
bBKmMH i2/ + Tim 2@i?2@~ ; ; K2 /Bb+mbb2/ #Qp2X 6Q 2 +? Q
K2i'B+r b+ H+mH i2/# b2/ QM i?2 "2bmHib Q7 i?2; K2bX h?2b
'BpBM; QM2 TQBMi 7Q" rBM- ? H7T@TQBMi 7Q" T 'iB H rBM-
T iB HHQbb- M/ M2; iBp2 TQBMi 7Q" HQbbXMIR7TQ#KH P2 b? |
iQ i?2 #2bi T2 7Q K M+2- QmiT2 7Q KBM; Qi?2 i’ Mb7Q Kb "2
i Bi KQ/2HX g2 HbQJM/QMbBBbi2MiHV T2 7Q K2/ TQQ Hv- 2z2+
BM:;i bF bbB;MK2Mi M/ H2 /BM;iQ T2 7Q K M+2 #2HQr i? i Q7
2z2+iBp2M2bb Q7 i?2?B;?2@p ‘B M+2 K2i?Q/-r2 HbQ M T B (

9y



QM i?2 > r /i #2ir22M i?2 ?B;?@p ‘B M+2 i Mb7Q K M/ 2 +? (
7Q°KbX +?B@b[m "2b M HvbBbr b +?Qb2M b BiBb+ T #H2 Q
bi iBbiB+ HbB;MB}+ Mi/Bz2 2M+2 BM i?2 MmK#2 Q7 rBMb- HQ
HQb2b #2ir22M i?2 /Bz2 2Mi HHOB ;B Q NBKRIPG/ X ®MmHib- 2
Q7 i?2 +?B@b[m 2b Bb /2MQi2/ rBi? M bi2 BbFX

b+ M#2b22M 7 QK i?2 "2bmHib- i?2 ?B;?@p 'B M+2 i  Mb7
HH Qi?2 i Mb7Q Kb + Qbb HHi? 22 KQ/2HbX h?Bb BM+2 b:
iQi?2 ?B;?@p 'B M+2i Mb7Q K6b #BHBiviQ ++2Mim i2 /Bz2’
2tTH BM- #v B/2MiB7VvBM;r?2°2i?2/vM KB+ i  Bib bbQ+B i2/ rE
i72 KQDbi- i?72 ?B;?@p 'B M+2 i° Mb7Q K +QKTmi2b TT QtBK iE
BM~m2MiB HBMi bF bbB;MK2MiX q?BH2i?2 2bmHib/2KQMbi"
#2M2}i QM i?2 T 2b2Mi2/i bF r?2M "2 bQMBM; #Qmi/vM KB+ i’
"2H iBp2 BKTQ'i M+2 Q7 /vM KB+ i  Bib +QmH/p v 7 QK i bFiC

Ai+ M HbQ #2b22Mi? i-BMi?2+ b2 Q72 +?2 KQ/2H- /Bz2 2\
bBKBH "Hv iQ i?2 ?B;?2@p ‘B M+2 i’ Mb7Q KX«6@ 217D 2KRPOM2M
bBKBH “fiby MQaBKBH "BiB2b BM T2 7Q K M+2 + M#2 M/bQ 7Qm\
iz BMi?2 >2 pBbB/2 KQ/2H-W/ M2ip2®WM i?2 HBM2 ~ KQ/2HX ar
bBKBH 'BiB2b "2 HBF2Hv + mb2/ #v i?2 i  Mb7Q Kb +QKTmiBM
i72 /M KB+ i’ BiX 6Q 2t KTH2- BM i?2 bi2T KQ/2H- i?2 TQBMi
Bb M2 3i?2m iBH2 Q7 i?2 +m p2 b Bi "2T 2b2Mib TQBMi i r?
HH Q7 i?2 KQ/2Hb ? p2 i’ MbBiBQM2/MQXBBFRHCmBQb2 bBKB
p Hm2b b TT QtBK iBQMb M/ bm#b2[m2MiHv '2bmHi2/ BM bE
:2M2° HHv- r?BH2 /Bz2 2Mii° Mb7Q K iBQMb "2 TH-QT B i2 7
Bb +QMbBbi2MiHv bmBi #H2 7Q° HH KQ/2HbX

AM bmKK “v- rBY¥Mi/i?2 +?QB+2 Q7 i Mb7Q K bB;MB}+ MiHvV z
Biv Q7 i?2 mM/2 HVBM; i bF bbB ;BIEK2MiK2QMPT2MIQ K Qi?2"
K2i?Q/b 7Q° HH Q7 i?2/vM KB+ KQ/2Hb r2 2p Hm i2/X
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j X80 Hm2 Q7 .vM KB+ h” Bi _2 bQMBM;

AM i?Bb b2+iBQM r2 "2TQ i i?2 #2M2}ib Q7 KQ/2HBM; /vM KB
i BibX

JX8XRtT2 BK2ARiMT

6Qm +QM/BiBQMbr2'2 M Hvx2/, "2 bQMBMW;VbQ & DHWBW /v M
bQH2HV QM biSB+ 12 B(PMBM; QM #Qi? /vM KB-S+ND/\bi MB/+ i° Bib
" M/QKHv bbB;M2/ "QH2bX aBKBH * RQ0ii22Kbbri22 2T 2 M/ IQZKNHiv
2M2 i2/7Q 2 +2 Q7i?2i2bi2/ +QM/BiBQMbX h2 Kbi? i 2 bQM
? /i?2B i Bibi® Mb7Q K2/ mbBM; i?2 ?B;?@p B M+2i Mb7Q
;2Mibr2°2 bbB;M2/iQ "QH2b mbBM; ah_h X1 +?i2 KTH v2/ I
+ Tim2@i?2@~ ; ; BMbi M B/2MiB+ Hi2 KrBi? M/QKHvV bbB;
i?Bb T°Q+2bb 7Q° 2 +?2 Q7 i?2 i2bi2//vM KB+ KQ/2HbX g2 "2+Q
Q71?2 ; K2b bBKBH "HviQ 2tT2 BK2Mi RX

jX8Xkz2+®72 bQMBNMVM KB+ Bib

h?2 "2bmHib Q7 i?2b2 ; K2IBB;nb2XM BM #2 b22M- "2 bQMB
#Qmi/vM KB+ i Bib+ MBKT ' Qp2i2 KT2'7Q 'K M+2 +QKT “2/i
i2 Kb M/i2 Kbi? i QMHv +QMbB/2" bi iB+ i BibX h?2b2 "2bmHi
7Q° 7 K2rQ Fbi?7 i+ M 2 bQM #Qmi/vM KB+ i BibX

jXe S?vbB+ H AKTH2K2Mi iBQM

jXeXRtT2 BK2M2iMT

AM i?Bb 2tT2 BK2Mi-r2 2p Hm i2i?2 2z2+iBp2M2bb Q7 Qm "
KmHIiB@ ;2Mi bvbi2KX h?2 T?vbB+ HBKTH2K2Mi iBQM Q7 1?2 +
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6B;m 2 jXd, S2°7Q K M+2 QM i?2 _Q#Qi 'BmK ; BMbi  M/QK i
"2 bQMBM; #Qmi/Bz2 2Mii  Bib2ibX

/2bB;M2/ iQ rQ F rBi? i?2 :2Q ;B hZRKIUQM QiBBIiBK ( KmMHIB@
i2bi@#2/V M/ 7QHHQr2/i?2b K2 bi'm+im 2 bi?2 bBKmH iBQN
i?Bb T?vbB+ H BKTH2K2Mi iBQM Q7 i?2 ; K2-r2 2p Hm i2/i?2 :
BM: #Qmi 2tTQM2MiB H i° Bi KQ/2HMDMWBM; iRPQMX aBKBH i
2tT2 BK2Mib BM2a2 Bi@B@ I Mbi m+i2/ 7QmS YOO M/B-i BMb U

_ M/QKVX g2 TH v2/12IQKRbQ7Q" 2 +? +QM/BiBQMX

jXeXk2bmHib

h?Bb 2tT2 'BK2Mi HQQF2/iQ b22 ?2Qri?2 #2M2}ib Q7 "2 bQMB
Q#b2 p2/ BM i?2 bBKmH iBQMb 7 QK i?2 }'bi irQ 2tT2 BK2Mib
KmHIiB@ Q#Qi bvbi2KX b68 M #2 jXZQNM2BMBM i?2 T?vbB+ H i2bi
i2Qb2 b22M BM bBKmH iBQM M/ +QM} K i?2 #2M2}ib Q7 “2 bQN
'm2 iQ i?2 BKTQ'i M+2 Q7 i?2 /vM KB+ HHv +? M:BM; bT22/ i’
/IVM KB+ i> Mb7Q K r?B+?Bb+ T #H2 Q7 +QMbB/2 BM; i?Bb i Bi
i?72 bi iB+i  Mb7Q K iBQMX "v 2 bQMBM; #Qmii?2 /vM KB+ H
i72 i bF HHQ+ iBQM bbB;M2/i?2 7 bi2bi ;2Mib iQ "QH2b i? i
BM+'2 b2 BM bT22/- BKT QpBM; i?2i2 K6b T2 7Q K M+2X
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iXd .Bb+mbbBQM

AM i?Bb b2 B2b Q7 2tT2 ' BK2Mib-i?2 T°2b2Mi2/ 7 K2rQ Fr b
BMbi Mi M2Qmb i bF HHQ+ iBQM H;Q Bi?KX >Qr2p2  BM i?2 7
Ti2i?Bb bvbi2K rBi? iBK2@2ti2M/2/i bF HHQ+ iBQM H;Q Bi?
HHQ+ iBQM +QMbB/2 b b+?2/mMHBM; +QMbi> BMib M/ i bF Q /2
rQ FrQmH/ HHQri?2 H;Q Bi?KiQ +QMbB/2  i?2/vM KB+ M im’
T2 7Q°'KBM; bbB;MK2MibX h?Bb rQmH/ 2M #H2 i?2i bF HHQ+
i?72 2z2+ibi? i bbB;MBM; "Q#QibiQ 2 "HB2 i bFb rBHH ? p2 QN
bbB;M2/i?2KiQH i2 i bFbX

6BM HHv- Qm" 7° K2rQ'F Bb TQi2MiB HHv mb27mH 7Q° KmH
#Qi? 2mK M M/ Q#QiB+ ;2MibX >mK Mb@ Q#Qii2 Kb Qz2 i?2
:2i?2 2H iBp2bi'2M;i?b Q7 #Qi? ;"QmTbX >mK M i’ Bib ‘2 Q7i
7 +iQ°bbm+? b7 iB;m2-bi'2bb- Q" RXMiMH b2 7120 RIX 20 il?22 B N
Hi?7Qm;? MQi v2i 2p Hm i2/ rBi? ?mK M i2 Kb-Qm™ TT Q +?db
M KB+ i° Bib +QmH/ K F2 Bi T QKBbBM; K2+? MBbK iQ 2z2+i|
2mMK M@ Q#Qi i2 KbX

Hi?Qm;? MQi i2bi2/ BM i?Bb 2tT2 ' BK2Mi- Qm" 7" K2rQ'F HH
70K iBQMb Q7 bBM;H2 i BiX q2 ?2vTQi?2bBx2i? i i?Bb +QmH/
7 QK i?2mM/2 HVBM; KQ/2H M/ 7m i?2 BKT Qp2 2bmHibX

iX3*QM+HmMbBQMb

AM i?Bb +? Ti2 -r2? p2 T 2b2Mi2/ MQp2H 7" K2rQ F 7Q" K(
i Bib Q7 ?2i2°Q;2M2Qmb KmHIiB@ Q#Qi i2 KbX Pm" 7" K2rQ ¥
+ T #BHBiB2b p BH #H2 7Q KmHiB@ ;2Mi +QQ /BM iBQM T Q#
QM bBKmH i2/ M/ T?vbB+ HKmHIB@ ;2Mi; K2b bm;;2bii? i 2
i Bib + M H2 /iQ bB;MB}+ Mi BKT Qp2K2Mib BM i bF T2 7Q K
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T'QTQb2/p "B M+2@# b2/i° Mb7Q K iBQM Q7 /vM KB+ i  Bib Bl
bmBi #H2 7Q° TT QtBK iBM; p "B2iv Q7 /vM KB+ i> BibX h?B
rBi? /vM KB+ i  Bib+ M#2 TTHB2/iQ Mv 2tBbiBM; KQ/2H +m "2
rBi? bi iB+ i° BibX AM bm#b2[m2Mi b2+iBQMb r2 rBHH T 2b2M
H;Q Bi?Kb i? i +QmH/ K F2mb2 Q7 i?2 7Q KmH iBQM T 2b2Mi2
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*> Shl_ 9
L ALhl G1o0l. SS P *>hP h_Ah@" al. h aE
GGP* hAPL L. a*>1.IGAL:

b/Bb+mbb2/ BM i?2 T°'Q+22/BM; b2+iBQMb- ?22i2°Q;2M2Qmb
i?72 TQi2MiB HiQ bQHpP2 H “;2@b+ H2 T'Q#H2Kb i? i BMpQHp2 K
M/ 2[mB 2 /Bp2'b2 + T #BHBiB2bX >Qr2p2°- Bi Bb MQi i'BpB H
J a T Q#H2Kb- 2X;X- +Q HBiBQM 7Q K iBQM- /m2 iQ i?2 +QKH#
+QQ'/BM iBM; i2 KQ7 ?2i2°Q;2M2Qmb "Q#QibX AM/22/- T Q#
iBK HHv HHQ+ iBM; ?2i2°Q;2M2Qmb "Q#Qib iRQyidbFBAM DM~ QM.
T 2pBQmb b2+iBQM-r2 /Bb+mbb2/ M H;Q Bi?K7Q T2 7Q KBM
i2Q0m;? mMb27mH-i?Bb7Q ' KQ7i bF HHQ+ iBOQMB;MQ 2bbQK2F
i?727Qm°> T Q#H2Kb /Bb+mbb2/ #Qp2X

AM i?Bb rQ ' F-r2 T 2b2Mi M TT'Q +?iQ //'2bb +Q HBIiBQM 7
BM; 7Q" 22i2°Q;2M2Qmb KmHiB@ Q#Qi bvbi2Kb bBKmHi M2Qm
T 'Q#H2K BMpQHp2b B/2MiB7vBM; r?B+? bm#b2i Q7 "Q#Qib b?¢
i?2 b+?22/mMHBM; T "Q#H2K BMpQHp2b B/2MiB7vBM; r?2M 2 +? i I
bm+?-r2 bQHp2 T "iB+mH "Hv +? HH2M;BM; p "B Mi Q7 i?2 Ki
UJ h VT Q#H2K i “;2iBM; bBM;H2@i bF "Q#Qib- KmHIiB@ Q#Qi
HHQ+ iBQM Ual@pX @M V?2 - Qm > TT ' Q +2 + M ++QmMi 7Q" E
T2M/2M+B2b U2tT 2bb2/ BM i?2 7Q 'K Q7 Q/2'BM; M/ MQM@ +C
b iBb7vi2KTQ ' H+QMbi® BMib BKTQb2/ #v KQiBQM TH MMBM;}

q2 +QMi'B#mi2 MQp2H 7° K2rQ'F +QMbBbiBM; Q7 i? 22 BM
i bF HHQ+ iBQM- b+?2/mHBM;- M/ KQiBQM TH MMBM ;X F2v
Bbi?22z2+iBp2BM7Q K iBQM 2t+? M;2 KQM:; i?29RBR2 2MWi KQ/
+QMi> biiQ bQHPBM; i?2b2 T'Q#H2Kb BM b2[m2M+2-Qm"  BMi2
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2{+B2Mi ;2M2° iBQM Q7 HHQ+ iBQMb- b+?2/mH2b- M/ KQiBQI
q2 /2KQMbi® i2i? iQm BMi2 'H2 p2/ TT'Q +? BKT ' Qp2b HHQ+
2{+B2M+v- M/ +QKTmi iBQM H 2{+B2M+vX
AM //BiBQM-r2 K F2 bT2+B}+ +QMi'B#miBQMb iQ i bF HHQ
KmMHIiB@ Q#Qii2 KbX aT2+B}+ HHv-r2 BMi'Q/m+2 b2 "+?2@#
+ iBQM M K2/ AM+ 2K2Mi Hh bF HHQ+ iBQM:  T? a2 “+? UAh :
M HHQ+ iBQM Q7 "Q#QibBRmM HIFMQQ@BBHKRBXBM; i?2 b iBb7 +iB
i bF "2[mB 2K2Mib M/ i?2 K F2bT M UBX2X-2t2+miBQM iBK2V (
g2 H2p2® ;2 "2+2Mi /p M+2b BM BMbi Mi3MR QWi IKiQBZFH HH + i
i bF "2[mB 2K2MibBMi2 Kb Q7i?2i BibUBX2X-+ T #BHBiB2b'
i Bi@# b2/ bT2+B}+ iBQMb /Q MQi M22/ i?2 mb2  iQ bT2+B7v i
2 +?2 i bF M/ Q#Qi- HHQrBM; 7Q ;2M2" HBx iBQMiQ /Bz2 2Mi
q2 2M #H2 2z2+iBp2 BMi2 'H2 pBM; Q7 i bF HHQ+ iBQM- b+?
MBM; #v BMi ' Q/m+BM; +QMp2t +QK#BM iBQM Q7 irQ ?2m Bhbi
H;Q Bi?KX h?2 } bi?2m BbiB+ K2 bm 2b ?Qr r2HH i?2 +m "2M
bT2+B}2/i° Bi "2[mB 2K2MibX h?2b2+QM/?2m " BbiB+ K2 bm 2b
mH2 bbQ+B i2/rBi?i?2+m "2Mi HHQ+ iBQMX g2 MQi2i? iQm"
7Q°i?2 72 bB#BHBiv M/ /m" iBOM Q7 HH KQiBQM TH Mb r?2M
*QK#BM2/- Qm™ irQ ?2m BbiB+b HHQr Ah :aiQ T°"mM2 i?2 Bl
+ iBQM ;" T? # M+?2b i? i "2 BM72 bB#H2 iQ 2t2+mi2 /m2 iQ +
b+?2/mHBM; Q" KQiBQM TH MMBM;X am+? T°"mMBM; HHQrb At
+2K2Mi H HHQ+ iBQMb- bB;MB}+ MiHv BKT " QpBM; Qp2° HH -
bQHMIBQM [m HBivX 6m i?2 -r2 T QpB/2 T +iB+ HBMbB;?ib E
2 +?2 Q7 i?2irQ ?2m BbiB+b QM Ah :ad6 T2 ' 7Q K M+2X
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AM bmKK "v-r2 +QMi B#mi2,

RX mMB}2/ 7° K2rQ F i? i BMi2 " H2 p2b i bF HHQ+ iBQM- b+"
TH MMBM; 7Q" ?2i2 Q;2M2Qmb KmHIB@ Q#Qi bvbi2Kb-

kKX MQp2H ;> T?@# b2/ b2 “+? H;Q Bi?K7Q i Bi@# b2/i bF

jXirQ +QKTH2K2Mi "v?2m BbiB+ 7TmM+iBQMb ?22HT 2{+B2MiHv
> T?2 r?BH2 ++QmMiBM; 7Q  b+?2/mHBM; M/ KQiBQM TH M

hQ BHHmMbi> i2i?2 BKT +i Q7 Qm  +QMi ' B#miBQMb iQ i?2 "Q#
mi2 Qm 7 K2rQ 'F mbBM; 2tT2 BK2Mib BM bBKmH i2/ 2K2 :2]

R¥Pm™ 2tT2 BK2Mib bvbi2K iB+ HHv BMp2biB; i2 BM/BpB/m H
i?72irQ ?2m BbiB+b BMi2 Kb Q7 +QMp2 ;2M+2- +QKTmi iBQ
b2 "+? 2{+B2M+vX

kXq2 +QKT "2i?22 T°QTQb2/7  K2rQ'F ; BMbi # b2HBM2 TT®
BMi2 ' H2 p2 HHQ+ iBQM-b+?2/mHBM;- M/ KQiBQM TH MM]

jXq2 +QKT "2 i?2 T°QTQb2/ 7  K2rQ'F ; BMbi irQ “2+2Mi bi i:
HHQ+ iBQM H:Q Bi?KbX

h?2 "2bmHib Q7 i?2b2 2p Hm iBQMb +QM+HmMbBp2HV /2KQN
+2bbBiv Q7 Qm 7 K2rQ FX

9XRS Q#H2K .2b+ BTiBQM

bbB;MBM; i bFb iQ i?2 /Bz2 2Mi "Q#Qib M/ +Q HBiBQMb "2
i72B° +QKTH2K2Mi "vi® Bib M/i?2i2 K6b HBKBi2/ 2bQm +2bX
HbQ "2bT2+i "Q#Qi KQiBQM TH MMBM; M/ b+?2/mHBM;X AM |
7Q0°KmH iBQM Q7 i Bi@# b2/ iBK2@2ti2M/2/ HHQ+ iBQM T Q
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T 2b2Mi i?2 2H2K2Mib Q7 i?72 T ' Q#H2K /QK BMX a2+QM/-r2 /2
bQHmMIBQM BM i?Bb /QK BMX

9XRMSRQ#H DK BM

*QMbB/2" ?22i2 Q:2MANQ mMD#iQiK-Q?2°2 2 +?2 "Q#Qi Bb /2}M2/
#BHBIB2Bi@?B+? "2 KQ/2H2/ b +QMiBMmQmb p "B #H2bX 1 +°
/2YM2/ b

h(

i
@ = o) o

& 'y

r22°@" 2R, +Q " 2bTQM/b"iQ iBR7QiN?D#QiX A7 iQ2ZQi /Q2b

MQi ? p2ui"?P Bi U2X;X } ' 2i'm+Fb ? p2 ri2°  + T +Biv- #mi Qi?:
MQiV i§280 - Qi?2 rBb2 Bi Bb TQbBiBp2 p Hm2X h?2 i Bib Q7
[2}M2/ #v iQ2 Qi i° Bi K i Bt

Q= ¥': gV 2RV U

rBi? 2 +? "Qr +Q "2bTQM/BM; iQ QM2 "Q#Qi M/ 2 +? +QHmMKM
i° BiX
h bF L2irQBb /B 2+i2/G=(EN)X h?2 p2 VB2Ib2b2Mi b2i

Q7 i bFbX h?R2Q;@M2+ii bFb bm+2ei2[ti;tM 2/t,2V 2T 2b2Mib

T 2+2/2M+2 +QM®i tBWIiQ " “2H iBQMb?BT i?ti 2QM mH2W/ 2D |
#27Q°Bi "iB§X

'Bp2M i?2 "Q#Qii @iikk2IRtK Bb "2[mB 2/ i/ 4 +1FTH BIK?

i bF M2irQXFL +? i bF BM/2}M2/ #v i?22 i  Bib "2[mB 2/iQ ++QK
bi iB+/m> iBQM- M/ Bib BMBiB H M/i2 ' KBM H +QM};m" iBQM
Q KQ 2 "Q#Qib M22/iQ #2 ii?2 #Qt6b HQ+ iBQM iQ bi i i?2 i
i2°KBM H HQ+ iBQM Q7 i?2 KQp2 mTQM }MBb?BM; BiVX _Q#Qi
BM/BpB/m HHv Q" +QHH #Q  i2 QM i bFb bT iQ7 +Q HBiBQN
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h?2 /2bB 2/i" Bib 7Q° i bF "2 /2}M2/ b 7QHHQrb,

o h N

yO =y oy

r22 @) 2R, Bbi@®R i  Bi "2[mB 2K2MY TQFX AT 42 Bi Bb MQi
“2[mB 2/ #\¥W"iPBF i?¢M=0- Qi?2 rBb2 Bi Bb TQbBiBp2 p Hm2X
“2[mB 2/ #v i?2 2MiB 2 i bF M2irQ F2BB 2} M2B #K ii? Bt

y o= y®, iRy v

rBi? 2 +?2 "Qr+Q " "2bTQM/BM;iQ QM2 i bF M/ 2 +? +QHmMKM +Q"
6Q° "Q#Qi iQ T iB+BT i2 BM +QKTH2iBM: i bF- Bi M22/b
i?2°Qm;? Bib +QM};m Ci(BQM BKJK+Rib +m "2Mi +QM};m"” iBQM iQ |
+QM};m" iBQM Q7 i?2 i bF- M/ i?2M Bi M22/b +QHHBbBQM®@
+QM};m” iBQM Q7 i?2 i bFX 1 +?2ivT2 Q7 "Q#Qi + M ? p2 /Bz2"
bT +2 U2X;X [m /+QTi2 + M ~v Qp2 Q#bi +H2bi? i ;"QmM/p
g2 /2}M2 i?2 /1QK BM bD?2Z2himQ@QHY ; I.; Xi r?2"2 Bb i bF
M2irQQFBb i?72 "Q#Qi i° BY KBIbB®-2 /2bB 2/ i° B4 Bbhi 'Ba2i Q7
i?72 BMBiB H+QM};m  iBQMb rBi? QMBIWQb2i @7 MEDi-QM};m" il
bT +2b rBi? QM2 7Q" 2 +? ivT2 Q7 "Q#QiX

IXRMXIQHMaFQMBI+ iBQM

:Bp2M i?2 #Qp2 T Q#H2K /QK BM- r2 MQr BMi"Q/m+2 i?2 p
bQHmMIBQMX
M HHQ+ iBO@I "Q#QibMM/bFb Bb N K i'Btr?2°2

8
) 21 B7if2°Q#0QiBb bbB:NMP?/iiOFX2
"3

0 Qi?2°rBb2X

8y



‘Bp2M i?2 T Q#HIK-/IQK BBV i Q + Q K hrRiR mBBOM ; X; i

r72°’2 Bb M HHQ+ iBQM i? i b iBb}2b i?2X/2BB " 2MBiBRib2Q Q7
KQiBQM TH Mb +QMi BMBM; i?2 KQiBQM TH Mb 7Q" 2 +? "Q#Qi
};m® iBQM 7Q° 2 +?2i bF Bi Bb bbB;M2/iQ +QKTH2i2 br2HH b |
7Q +QKTH2iBM; 2T+? MbBBMb+?2/mH2 rBi? i?72 KBMBKmK K F
h?2 b+?2/ mMHRQ BM+HmM/2b i?72 iIBK2 iQ 2t2+miX i BQIBRQW®W TH |
TQ HHvV +QMbBbiI2Mi UBX2X “2bT2+ib HHi2KTQ  H +QMbi> BM
+QMbi* BMibVX

O9XKk TT ' Q +?

h?Bb b2+iBQM QmiHBM2b i?2 ?B;?@H2p2H H;Q Bi?KB+ "+?|
# b2/ iBK2@2ti2M/2/i bF HHQ+ iBQM 7Q " :'QmTb Q7 ?22i2°Q; 21
/Im+BM; i?2 ?B;?@H2p2H " +?Bi2+im 2-i?2 7TQHHQrBM; bm#b2-
Hv2'bQ7i?2?B2" "+?vX

Ai Bb bbmK2/i? ii?2 i BF MDBQ2Fi® BiX i'iB2 "Q#Qi i Bi
Ki'BQ- b2iQ7i?2 BMBiB HHQM}/mb2BQMBQM};m™ iBQM bT +
2 +2 ivT2 Q7X Q#QI ' QpB/2/ b T 2b2Mi2/ BM i?2 T 2pBQmb b2+iE

h?2i bF HHQ+ iBQMH v2  +QM/m+ib ?2m BbiB+ ;" T?b2 "+*
i bF HHQ+ iBQM bT +2iQ }M/ M HHQ+ iBQMi? ib iBb}2bi?2/:
Q7i?2i bFM2irQ'FX .m'BM;i?2b2 "+2-Bi T°QpB/2b HHQ+ iBQ
reB+? BM7Q Kb i?2 ?2m BbiB+i? i ;mB/2b Bib b2 "+? M/ HHOQTr
BM+ 2K2Mi Hi bF HHQ+ iBQM bT +2 i? i "2 MQi 72 bB#H2 iQ
Hv2 +QKTmi2b i?2 b+?2/mH2 rBi? i?72 KBMBKmK K F2bT M 7Q
KQiBQM TH MMBM; H v2  mb2b ;2M2 B+ KQIiBQM TH MM2"iQ /2
KQiBQM TH M #2ir22M irQ +QM};m" iBQMb 7Q° "Q#Qi Q  +Q H
+QM};m” iBQM bT +2b br2HH b i?2 2t2+miBQM iBK2 7Q " i?2 K

h?Bb ?B2° "+?B+ H K2i?Q/ Bi2" i2b #2ir22M i?2 H v2'b mMiB
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6B:m 2 9XR, >B;?@H2p2H “+?Bi2+im'2 Q7 i?2 ?B2" “+?B

i?7 ibiBb}2b i?2 i° Bi "2[mB 2K2Mib Q7 i?2 i bF M2irQ"F M/ Bb
r?BH2 “2bT2+iBM; i?2 2t2+miBQM iBK2b BB m? 2VEKRORB QN2 NTH M
QmiTmibi?2i bF HHQ2Z BB i2/ b+2/mHB 2/ KQiBQM TH

X M22/2/ 7Q" i?2 b+?2/mH2K; QHBXEIRIK BMb i?2 Th2m/Q@+Q/
Ah raX

9XKkXRbFHHQ+ iBQM

h?2 i bF HHQ+ iBQM H v2 T2 7Q Kb ; 22/v #2bi@} bi b2 °
K2Mi Hi bF HHQ+ iBQM bT +2X AM i?Bb bT +2- MQ/2b “2T 2b:
iQ i bFbX LQ/2b "2 +QMM2+i2/iQ Qi?2  MQ/2b i? i /Bz2  QMH\

bBM:H2 "Q#Qi UBRRX6B?BDb2;" T?B+ H 2T 2b2Mi iBQM HHQrb
bi i 77QK M BMBiB HMQ/2 rBi? MQ HHQ+ i2/ "Q#Qib M/ iQ BI
mMiBH M HHQ+ iBQM i? ib iBb}2bi?2/2bB 2/i Bi 2[mB 2K2
7QmM/X

hQ ;mB/2i?2 b2 “+2-127? p2 /2p2HQTRHQ® PREMBIABHIMi ;2 _
K BMBM2B+? ;mB/2b i?2 b2 “+?2 # b2/ QM i?2 [m HBUQ QK HX@ HHC

8 k



6B;m 2 9Xk, M2t KTH2 BM+ 2K2Mi Hi bF HHQ+ iBQM

Bx2/ a+?2/mH2r2B #PBimB/2b i?72 b2 "+? # b2/ QM i?2 [m HBiv Q7
Q71?22 b+?2/mH2 bbQ+B i2/ rBi? i?72 HHQ+ iBQMX g2 mb2 +Q
irQ ?2m BbiB+b- r?BBR2@ ttHHI/2/ h bF HHQ& iBQM Zm HBiv

HHQ+ iBQM S2 +2Mi ;2 2K BMBM; U S_V

S Bb/2}M2/ bi?2 T2 +2Mi ;2 i Bi KBbK i+? 2°°Q X aT2+B)

+mH i2/ b
I K AEC ) Olian

- U9XRYV
WY D

f apr (_) =

r?72°2Bbi?2 HHQ+ iBQMi? ii?2?22nmEBb+#B¥* BbQp Mijij iBM ;-
Bbi?2 2H2K2ZMW@YBX2AM i?Bb(RQ)y EBQiM2 bmKK iBM QBii?2
7°QK 2 +?2 Q7 i?2 Q#Qib iBhiBaMR/'MJ iRPBM; i?2 /Bz2 2M+2 #2ir2:
/2bB 2/ i> BiX iNBAQ-r2 ;2i i?2Bi KBbK i+? KX @A <0
i?2M i?2 +Q HBiBQM ibBbM 2/t Q@ 2?7R i?2 “2[mB 2/i> Bfp Hm2 7C
i BiX M 2H2K2Mi@rBb2 K t QT2  iBQMEBMTR?Z Q2KQ/K#2iB2XM
h?Bb "2KQp2b HH iE2PBH@RZ2BEBMb2Mi i? i M HHQ+ i2/ +Q HBI
"2[mB 2/i° Bip Hm2 M/ H2 p2bi?2p HmM2b i? i " 2T 2b2Mii? i

8]



2 bMQiv2i #22M K2iX M 2H2K2Mi@rBb2 bmKK iBQM Bb i?2M T2
K i'BtiQ +QKTmi2Bi?RBbK i+X2h?8b 2°°Q  Bb i?2M MQ K HBx2,
2H2K2Mi@rBb2 bmKK iBQM Q7 i?2Y/2IQB+EYKIT mBii2Ki 12BT2 " +2Mi ;]
i° Bi KBbK i+?2 2°°Q X q?2Mi?2 2 °Q  Bb x2'Q-i?2M i?2 HHQ+ i
i Bib K i'BtX

S /Q2b MQi mb2 MvBM7Q K iBQM 7°QK i?2 b+?2/mHBM; H
iQ b2 "+?i?2;:  T?/22THvX h?Bb Bb + mb2/ #v MQ/2b /22T2  BM
"Q#Qib bbB;M2/ M/ bK HH2 /2bB 2/i Bi KBbK i+? 2°°Q X h*
M HHQ+ iBQM i? i b iBb}2b i?2 /2bB 2/ i  Bi "2[mB 2K2Mib [m
B:MQ BM; b+?2/mH2b rBi? +QMbB/2  #Hv b?Q i2 K F2bT MX

LQ K HBx2/ a+?2/mH2 Zm HBiv ULazZV

LaZ Bb K2 bm'2 Q7 ?Qr Km+? M HHQ+ iBOM KBMBKBx2b
++QKT MVBM; b+?2/mH2X aT2+B}+ HHv- LaZ Bb + H+m i2/ b

C~ C U9XkV

f nsq (C*) = C

C

worst best

r?2°Q Bb i?2 K F2bT M- Q' +QKTH2iBQM iBKB-bQ72D2B2dM2HAH
# b2/ DMM/ - Lt BDi?22Db+?22/mMH2rBi?2Qmi Mv+QMbi® BMib TH +2
7°QK i?2 HHQ+ iBQM M/ KQiBRM BH iMMBM22/mMH2 r?2°2 i?2 i
M2irQ FBbiQi HHv@Q' /2 2/ M/ HHKQIBQMTH Mb 2 bbmK2/
H2M;i?X

h?2i?°22p "B-#H2bM/yost 2 HH +QKTmi2/ #vi?2 b+?22/mHBN
bLaZ QMHvV +QMbB/2 b i?2b+?22/mH2 M/ MQii?2 HHQ+ iBQM-
b2 “+?X h?Bb Bb + mb2/ #v MQ/2b +HQb2  iQ i?2 "QQi ? pBM;
i?72°27Q°2-HQr2 K F2bT MbX h?Bb H2 /biQLazZ}M/BM; M HHC
/[2bB"2/i> Bi "2[mB 2K2Mib rBi? i?2 KBMBKmK K F2bT M ii?2 2
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Km+? H ;2" "2 Q7i?2; T?X

hBK2@1ti2M/2/ h bF HHQ+ iBQM Zm HBiv Uhlh ZV

IbBM; +QMp2t+QK#BM iBQM Q7 S_ M/ LaZ-r2+2 i2 ?22m E
#Qi? 1?2 [m HBivQ7i?2 HHQ+ iBQM br2HH bi?2[m HBivQ7i?
BiX hih ZBb+ H+mH i2/ b

ftetaq (_; Cf) = f apr (_) + (1 )f nsq(Cf) U 9 Xj \

r?72°221[0;1] Bb mb2 @bT2+B}2/ T > K2i2 i? i +QMi"QHb 2 +? ?
BM~m2MEDXiAZM i?Bb ?2m BbiB+ Bb1$?22MMPB?2m BbiB+ Bb La
hih Z i F2b [m HBiB2b 7 QK #Qi? iQ T2'7Q K b2 “+?- r?B+? |
}M/BM; M HHQ+ iBQM i? i b iBb}2b i?2 /2bB 2/ i° Bib [mB+FH
KBMBKBx2b i?2 K F2bT M Q7 i?2 bbB;M2/ "Q#Qibd b+?2/mH2X

9XKXek+ 22/ mHBNOQiBGH MMBM:;

h?2 b+?2/mHBM; H v2  /2i2 ' KBM2b B7 Bi Bb 72 bB#H2 iQ b+?2
M HHQ+ iBQM M/ T QpB/2b i?2 K F2bT M mb2/ #v i?2 ?2m Bh
i?72 b+?22/mH2 # b2/ QM i?°22 i2KTQ  H +QKTQM2Mib, i?2 bi iB-
i?72 iBK2 M22/2/ 7Q" 2 +? "Q#Qi iQ i  p2H iQ i?2 i bF6b BMBiB F
iBK2 M22/2/ 7Q° i?2 bbB:M2/ +Q HBiBQM Q7 "Q#Qib iQ 2t2+mi,
iQ +QKTH2i2 i?2 i bFX hQ i?Bb 2M/- i?2 b+?2/mHBM; H v2 T Q
M/ i2 "KBM H +QM};m iBQMb iQ i?2 KQiBQM TH MMBM; H v2 X

h?2 KQIBQM TH MMBM:; H v2  mb2bi?2 BM7Q K iBQM "2+2Bp2
iQ /2i2°KBM2 B7 i?2 2 Bb 72 bB#H2 KQiBQM TH M #2ir22M i?2
+ M +QMbi'm+i KQiBQM TH M- i?2M i?2 KQiBQM TH M Bb b2N
Hv2 X hQ “2/m+2 +QKTmi iBQM H +Qbib M/ 2mb2 KQiBQM Tt
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H;Q Bi?KAh, :a

AMTmMI,; Q; Y ;¢ X; i

PmiTmh,; X; i

"QQiI 2KTiv HHQ+ iBQM

T[ S BQ BivZm2m2U& QQi'V

r?BHIZ Bb MQi ZRTiv

ff A/I2MiB7v i?2 MQ/2 rBi? HQr2bi i2i [p Hm?2
9 MQ/2 T[XTQTUV

ff *?22+FB7i?2MQ/2Bb bQHMIBQM
8 BMQ/2X T 4M/yMQ/2XMb[?2M

e L‘Zim‘MQlZ-XMQXZMQ/ZX

ff *QKTmi2 22m BbiB+b 7Q 2 +? bm++2bbQ"
i | 7QF?2BH/2M2" i2am++2bb@ bUMQ/2V

~ X

ff * QKTmi2 mbBM; 1I9®WRIBQM U
3 +?BH/X TS _U+?BHY-V

ff*QKTm|2 b+?2/mH2 M/ KQiBQM TH M
N ;' bestt worst; X b+?2/ mMH2UV¥?BH/-

ff *QKTmi2 mbBM: 1MkiBQM U
Ry +?BH/XMRIZU pestt  worst V

ff *QKTmi2 mbBM; 19 iBQM U
RR +?BH/Xi2i [#4?BH/X(AT" ) +?BH/XMb]|
Rk T[XTmb?U+?BH/V
j 2im MmHH

i?22 T i?7Q 2 +?2 bT2+B}+ T B Q7 +QM};m  iBQMb M/ bT2+B}+
h?2 b+?2/mMHBM; H v2 i?2M mb2b i?2 +Q HBIiBQMOob bT22/iQ
iQ 2t2+mi2 i?2 KQiBQM TH MX A7 72 bB#H2 b+?2/mH2 + M #2
best- M/ worst X
6Q° iBK2@2ti2M/2/i bF HHQ+ iBQM- b+?2/mH2? birQ /Bz
"H +QMbi® BMib, T'2+2/2M+2 +QMbi® BMib M/ /BbDmM+iBp2 +
+QMbi® BMib +QK2 7' QK i?2 i BEFF-DMWMHQBRR +QBAbi i BWMIQ ™ H
"2H iIBQMb?BT #2ir22 MMtQ i?bFDMbm 2b i %,ikRMBHP2ZMBb? #27Q "2
ta bi "IbtQ@Kmbi }MBb?t#FDTQIR{RX /BbDmM+iBp2 +QMbi" BMi Bl
r?2M "Q#Qi Bb bbB;M2KiBDBM:bEFi mM #H2 iQ T2 ' 7QpKi MQi?2"
i?72 b K2 iBKX b
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hQ YM/ Db+?22/mH2i? i /22 °2biQ #Qi? Q7 i?2b2ivT2b Q7 +QM
BM; Hv2 mb2b i? ' 22@T i b+?2/mHBM; TT Q +?X h?2 } bi"
M2irQ " F BMiQ bBKTH2 i2KTQ R{M2PB+ T UahdB/2b ;> T?B+ H
"2b2Mi iBQM Q7 i?2 bi i M/ 2M/ iBK2b 7Q" 2 +? i bF-r?2 2 i b
T 2+2/2M+2 +QMbi° BMibX ahLb "2 +QKKQMHV mb2/ 7Q b+?2/
iQ#2 mT/ i2/ M/ +?22+F2/7Q" +QMbBbi2NMNR+4yXB 2 Thto2v MQ IBBVH iB
Q7i?2bBM;H2@bQm +2 b? Q RAIQT+IQKMANQ 2BP2KKBMBKmMK K F21
b+?2/mH2 7°QK i?Bb ahLX h?Bb b+?2/mH2 /Q2b MQi v2i BM+Hm/
iBOM TH MbMQ  +QMbB/2 b i?2 /BbDmM+iBp2 +QMbi’ BMib BKT
i?Bb b+?2/mdd 2bBbb2/ #v LaZX

h?2 b2+QM/ T i Q7 i?Bb TT'Q +? //b BM i?2 /IBbDmM+iBp2
HHQ+ iBQMX AM Q'/2  iQ +'2 i2 b+?2/mH2-i?2 /BbDmM+iBp2
p2°i2/ BMiQ T 2+2/2M+2 +QMbi* BMib #v b2H2+iBM; QM2 Q7 i?:
/IBbDmM+iBp2 +QMbi° BMit§2MR20R HR+iBBMb i ?ti RBbAIZMBbD?
#27® Bi iUtV Q pBb2 p2'b VX q2 T2 7QRKYY Qptam b22 FQb @
bB#H2 Q /2 ' BM;b 7Q 2 +? /IBbDmM+iBp2 +QMbi" BMi r?BH2 KB
b+?2/mH2X 1 +?2 MQ/2 BM i?Bb b2,+BBD ii7TBiBQAM ® 2/;2b //2/
7Q i?2 T 2+2/2M+2 +QMbi’ BMib +'2 i2/ 7°QK i?2 Q /2'BM; b2}t
+QMbi® BMibX h?2 "2bmHiIiBM; ahL 7' QK i?Bb T "igX i?2 TT Q -

h?2 i?B/ T i Q7 i?Bb TT'Q +? //b BM i?2 2t2+miBQM /m" i
TH Mb iQ i?2 ahLX .m BM; i?Bb bi2T-i?2 KQiBQM TH MMBM; H
"2[mB 2/ KQiBQM TH M Bb 72 bB#H2X A7 72 bB#H2-i?2 H2M;i?
i?72 b+?2/mMHBM; H v2  iQ /2i2°KBM2 i?2 2t2+miBQM /m’ iBQM Q

A7 Bi Bb MQi 72 bB#H2 iQ }M/ b+?22/mH2 7Q° M HHQ+ iBQI
Hv2 Bb H2i2/- M/i?2 HHQ+ iBQM Bb T mM2/ 7 QK i?2 b2 "+
BM72 bB#H2 B7,

i?2 ahL 7Q4 Bb i2KTQ > HHVv BM+QMbBbi2Mi
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6B;m 2 9Xj, h?2 "2bmHib Q7 Ah m HEBi2bpM @ QmHBHBXx2/ rBi? "2bT:
Ah a5 Xy =0 +Q 2bTQM/b iQsAh :MVi?BM; y#=QpBb rQ b2
i? M Ah a5 M/ +QMp2 b2Hv MvViIi?BM; #2HQr Bb #2ii2°'X & 0 /.
bB;MB}+ M+2 rBi% yIX@®XHm 2

MQ i2KTQ HHv +QMbBbi2MiahL + M #2 7QmM/ /m BM; i?2i #

i?72 KQIBQM TH MM2  iBK2b Qmi

6BM HHv-1r2 +QKTmi2 i?2,: R26Q M@QKTmi iBQM H2{+B2M+v-
T QtBK i2 M Qp2 @2biBK iBQM Q7 i?2 K F2bT M Q7 i?2rQ bi T
? pBM; Mv Q#Qib bHQr /QrM Q r Bi-

r?2°® Bb i?2 MmK#2" QT -tup(E,) BW i?22 bi iB+ /m’ iBQMEX i bF
i72 H2M:i? Q7 i?2 HQM: 2biX -Q WuWBE B 2?2 bTBM Q7 i?2 bHQr2bi ~(

9Xj1p Hm iBQM

g2 2p Hm i2/ Ah :a mbBM; i?°22 b2ib Q7 2tT2 ' BK2Mib BM bE
"2bTQMb2 /@K8BN IRjeRjIX AM i?Bb /QK BM- /Bp2'b2 b2i Q7 "¢
/IBz2 2Mii° Bib M22/iQ rQ F iQ;2i?2 iQ "2b+m2rQmM/2/ bm pE
iQ ?2QbTBi Hb- Tmi Qmi} 2b- M/ 2#mBH// K ;2/ BM7  bi m+im"
6Q 1?2} biirQ2tT2 'BK2Mib-r2 ;2082 " Q2H 202 QK i?Bb /QK [
#v > M/QKHvVv b KTHBM; i?2 MmK#2> Q7 "Q#Qib-bm pBpQ 'b-} 2b
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1 +2 T'Q#H2K ? / #2ir22M e@Rk "Q#Qib M/ RK@98 i bFbX @2
HQ+ iBQMb Q7 i?2 bm pBpQ b-1}2b-/ K ;2/ #mBH/BM;b- ?2QDbTB
HQ+ iBQMX AM i?2 }'bi b2i Q7 2tT2 BK2Mib- r2 2p Hm i2/i?2 2
iBp2 BM~m2M+2 Q7 Qm" ?2m BbiB+bX AM i?2 b2+QM/ b2i Q7 2
2z2+iBp2M2bb Q7 Ah :ad BMi2 'H2 p2/ HHQ+ iBQM M/ b+?2/m|
# b2HBM2 i? i mb2b b2[m2MiB H p2 'bBQM Q7 Ah :aX 6Q #Qi?
+QKTmi iBQM iBK2-i?2 MmK#2> Q7 MQ/2b 2tT M/2/ M/ pBbBi2/
i?72 :2M2° i2/ b+?2/mH2 b K2i'B+bX

6Q  i?2 i?B / 2tT2 BK2Mi- r2 ;2R T iQ¥HBRDQJI7QK i?Bb /QK E
1 +?2 T'Q#H2K ? / ky "Q#Qib M/ 9y i bFbX h?2 T"Q#H2Kb r2°2"°
iQ i?2 T'Q#H2Kb 7Q" i?2 }'bi irQ 2tT2 ' BK2MibX 6Q  i?Bb 2tT2
Ah :a ; BMbiirQ bi i2@Q7@i?2@ ‘i ah@J_@h i bF HHQ+ iBQ
M/ **6i@G)X h?2b2 H;Q Bi?Kb 2T 2b2Mi i?2 KQbi "2+2Mi 2zQ ib
J @h i bF HHQ+ iBQM T Q#H2KX

6Q° HH Q7 i?2 2tT2 ' BK2Mib- K Tb 7°QK i?2 Q#@{MT _2b+1
r2°2mb2/X 6Q i?2 KQiIiBQM TH MMBM; H VRjBBXKMHB2K 26l ixiBE) M
7°QKi?2PT2M JQiBQM SH RIjNB M2 GBI HH ZtT2 BK2Mib QM M E
*SIrBi? Re:" Q7 _ JX

OXjXR2H iBAM~mZMS2 M/LaZQM2 7Q K M+2

h?2 3} bi 2tT2 'BK2Mi BMpQHp2/ #H iBQM bim/B2biQ BMp2biB
Q7 S_ M/LaZQMT2 7Q K M+2X hQ i?Bb 2M/-r2 ;2M2" i2/ }p2 |
2 +? rBi? /Bz2 2Mi p @025 0§ 075 M/AV 7 QK 1[m iBQ MU
iBQMVOXLQi2 i? i i?2b2 p BMPB+7i@ /Bz2 2Mi "2H iBp2 r2B;?iBM
M/ S_X h?2 2bmHib Q7 i?2b2 i2bib +9M{#2QoR 2AV2 BM2 6 B HNiRQ M 1
b?BT #2ir22M i?2 r2B;?iBM; Q7 i?2 ?2m BbiB+b M/ i®2jT2°7Q"
/IBbTH vb i?2 "2bmHib MQ K HBx2/iQ M2[m Hr2BBAMEMb Q7 #Q]
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bm+?-i?22 2Q BxQWHOMH BBMDZRIb i?2 " 2HnbXibMY7?BM; #Qp2
y=0 2T 2b2Mib "2bmHii? ir b H=02 #?bRHBM2 U2X;X iIQQF K
iBK2 iQ +QKTmi2 Q  2tT M/2/ KQ 2 MQ/2by=0M/2 MRiteBWip#2HQ
"2bmHii? ir b bK HH2=0% M P2ZHBM2 U2X;X iQQF H2bb iBK2 iQ
2tT M/2/ 72r2° MQ/2bVX

HHp Hm2b r2°'2 + T #H2 Q7 bQHpBM; HH RG-8r?PBGRPHRMH 21+
bQHpP2/dX8W Q7 i?2 TIQHHBAIKbXbBb i?72b2 +?2iQ7Q+mbKQ 2Q
BM; i?2 K F2bT M- i?2 2#v KBKB+FBM; # 2 [i?@} bib2 "+?2X h
KQ'2 "Q#Qib BM+" 2 b2b i?2 MmK#2" Q7 +QMbi° BMib M/- bm#l
b "2bmHi Q7 i?2b2 #°Q /2" b2 BH?RO-2ARBF2HViQ mMQmi Q7
M/ 7 BHIQ bQHp2 i?2 T'Q#H2KX

g2 T2 ' 7Q K2/ E mbF H@q HHBDb i2bi 7TQHHQr2/ #v TQbi@ ?!
i?72 bi iBbiB+ H bB;MB}+ M+2 Q7 P HMAQUXi?21R?i2bA2i2bibd "2bmH
b?QrM BM ®BjBi2 6 6 /2MQiBMs T@®XHmP2b2 "2bmHib BM/B+ i2
+? M;2b ? p2 bi iBbiB+ HHv bB;MB}+ Mi2z2+i QM i?2 +QKTmi i
MmK#2° Q7 MQ/2b 2tT M/2/- M/ i?2 MmK#2 Q7 MQ/2b 2tTHQ 2/

g2 }M/i? i BM+ 2 b2/-+QKTmi iBQMiBK2BM+ 2 b2/- M/ K F:
aT2+B}+ HHvE- b?2 b2 "+? i2M/biQ T°'Q/m+2 bQHmMIiBQMb rBi? H
>Qr2p2 -Bi HbQ i2M/biQ 2[mB 2 ?B;?2 +QKTmi iBQM iBK2hb
2tTHQ 'BM; KQ'2 MQ/2bX 1QMMpi2DbBRV-+Di2M/b iQ pBbBi M/ 2t
72r2° MQ/2b-H2 /BM;iQ HQr2  +QKTmi iBQMiBK2bX >Qr2p2 - i
Q7 HQM;2 K F2bT MX h?2b2 2tT2'BK2Mib b?Qri? ii?2°2 Bb ;
KBxBM; K F2bT M M/ KBMBKBxBM; +QKTmi iBQMIiBK2X Pm™ +Q
K2 ;2b i?2 2z2+ib Q7 i?2irQ ?2m BbiB+b iQ # H M+2 #Qi? +QKT
bQHmMIBQM [m HBivX

ey



IX|Xkz2+DAMI2 H20MBM7Q K M+2

AM i?Bb 2tT2 BK2Mi-r2 + 2 i2/ b2[m2MiB Hp2 bB{EM Q7 Ah
AMbi2 / Q7 mbBM; b+?2/mHBM; M/ KQiBQM TH MMBM; iQ ;mB/:
iBQM- AW+@KTH2i2b 2 +?2 QT2  iBQM BM b2[m2M+2X Ai b2 “+22
mMiBH M HHQ+ iBQMi? ib iBb}2bi?2i Bi 2[mB 2K2Mib Bb 7
b+?2/mH2b i?2 7QmM/ HHQ+ iBQM M/ mT/ i2b i?2 b+?2/mH2 rE
KQIiBQM TH MbX A7 2Bi?2° b+?2/mH2 + MMQi #2 + 2 i2/ #2+ r
TQ  HHVBM+QMbBbi2Mi Q° QM2 Q7 i?2 KQiBQM TH MMBM; [m2
+QMiBMmM2b i?2 b2 "+? mMiBH b iBb}+BM; HHQ+ iBQM Bb 7Qn

h?2 “2bmHib Q7 i?2 +QKT 'BbQM + N X a/BXnBMI/ ‘Bil) 6 B2 " Bi
2tT2 BK2Mi-r2 MQ K HBx2/i?2 K2i B+b eBiR "BbtT M+#2( 22M a
Ah :ass +QMbBbiIi2MiHVQmMiT2 ' 7Q K2/i?2 b2[B\ MABK bl Q 2" HBHQQI7
1?72 K2i ' B+tbX PM p25s ;2MRh ida/ MQmiTmirBi? Re3WHQM;2 K
r2BH2 i FBM; RdW HQM:2  iQ +QKTmi2 p HB/ 2bmHiX Ai HbC

6B:m 2 9X9, h?2 "2bmHib Q7 i?2 b2[m2MiB s pRQObR QH\NB QZ/ ARi?a |
"2bT2+iiQ AfisX=0 2T 2b2Mib ABXaMVi?BM;y#QEb rQ b2
i? M Ah =35 M/ +QMp2 b2Hv MvVi?BM; #2HQr Bb #2ii2 X
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M/ 2tTHQ 2/ NdW KQ 2 MQ/2b QM p2° ;2X

h?2 2 "2irQ MQi #H2 "2 bQMb 7Q° Ah :ad bmT2'BQ T2 7Q"
mb2b Bib ?2m " BbiB+b iQ T mM2T 'iB H HHQ+ iBQMb 7Q r?B+"
MBM; "2 BM72 bB#H2X AMBHOWMBFBHVAIRQ :2M/ mT 2tTHQ BM; #
i?2 HHQ+ iBQM ;" T?i? i pBQH i2 b+?2/mHBM; Q"  KQiBQM TH |
Ah :a HbQ KBMBKBxXx2b i?2 K F2bT M Q7 i?2 b+?2Qm@bi MQi>Qr2y
+QMbB/2" i?2 b+?2/mH2 r?BH2 b2 "+?BM; 7Q° M i@HQ27EBQMX
HHQ+ iBM; KQbii bFbiQ "Q#Qib rBi? ?B;?2  isBRpndHnBBM b &
2/m+2/ MmK#2° Q7 +QM+m "2Mii bFbX

IXjXTQKT "BbQBMDEG Kk M/**6

AM i?2 i?B°/ 2tT2 BK2Mi- r2 +QKT "2/ Ah :a ; BMbi irQ bi i2
J @h i bF HHQ+ iBQM H;Q ' Bi?Kb BBMX*6@i X QM /i?2h(2 H;Q Bi?
QT2 i2QM KQ'2@ 2bi'B+i2/ T'Q#H2Kbi'm+im 2i? i/Q2b MQi
ifi bF KQ/2HBM:- Q /2 'BM: +QMbi’ BMib-Q  MQM@: T?@# b2/
Q'/2° iQ #2M+?K 'F ; BMbi i?2b2 H;Q 'Bi?Kb T 2T ' Q+2bbBM;

6Q 2 +? T'Q#H2K-i?2 T 2T ' Q+2bbBM; bi ;2} bi;2M2" i2b 7
r?22°22 +? MQ/2Bb HQ+ iBQMUBX2X i?2?QbTBi H-bm pBpQ"
2 +? 2/;2 Bb H #2H2/ rBi? i?2 iBK2 2[mB 2/ iQ i p2 b27Q 2 +
Q' /2 iQ + H+mH i2 i?2 i  p2'b H iBK2b-i?2 KQiBQM TH MMBM
[M2°'B2/7Q  KQiBQM TH Mb #2ir22M 2 +?2 T B Q7 MQ/2bX h?2 H
M/ i?2bT22/ Q7 2 +? "Q#Qif+Q HBiBQM Bb i?2M mb2/iQ +QKTn
2 +? 2/;2X

L2ti-i?2 T 2T Q+2bbBM: bi ;2 ++QKKQ/ i2b7Q i?27 +ii? ii
? M/H2i" Bi@# b2/ KQ/2HbX h?2# b2HBMREBMKQ /2 2 BMi K@EmM
Q7 rQ Fi? iM22/biQ #2 +wwOKTRABL?RHQ 2 p2 miBEBiv 7mM+il
reB+? +QKTmi2b ?2Qr 7 bi bTR2+BY+HQ T H)BAB NI 2B }R?i2b F

ek



UV h?2T2+2Mi ;2 Q7 i bFbi? i2 +? H;Q'Bi?Kr b #H2iQ HHQ+ iZ

U#V h?2 KQmMi Q7 iBK2 bT2Mi #v 2 +? H;Q Bi?K QM 2p2 Vi?BM; 2t+:
2 +?2 T'Q#H2KX

6B;m 2 9X8, "2M+?K "F ; BMbi *6G k M/ **6

/Im” iBQM Q7t +i MR 2 +QKTnduf;c)b= w/u(t;c) X h?2 T'2T Q+2bbBM,
bi ;2 b&bQ +QMbi Mi p Hm2 7Q° HH i bFbX Aii?2M +°2 i2b i
u(t;c) bm+? i? iduPc) Bb i?2 b K2 bBMi?2 T"Q#H2K /2b+ " BTiBQM
A7 +Q HBiBQMOb +QHH2+iBp2 i’ Bib/Q MQib iBb7vi?2i bF6b
TmM+iBQM "2im Mb x2 QX

bb?QrMoBMm 2 9XIB :a Bb #H2 iQ HHQ+ i2 M/ b+?2/mH2 HH
Q7 1?22 T Q#H2KbX h?Bb Q#b2 p iBQM Bb 2tTH BM2/ #v i?2 7 +i
**6- Ah :a ' 2[mB ' 2b HHQ+ iBM; M/ b+?2/mHBM; Q7 HHi bFbX A
iQ 7TmMHHV HHQ+ i2 M/ b+?22/mH2 Mv Q7 i?2 T'Q#H2Kb- rBi? *6

ej



jkXOW M/ 8eX9W Q7 i bFb HHQ+ i2/ M/ b+?2/mH2/- "2bT2+iB
# b2HBM2b bQK2iBK2b HHQ+ i2 :2MibiQ i bF rBi?Qmi ++Qm
"2[mB 2K2MibX h?Bb H2 /b iQ BM+QKTH2i2 i bFb b "Q#Qib +
i bFb rBi?Qmi +QMi ' B#miBM; iQ i?2i bFb6 +QKTH2iBQMX //BiB
*6G kob HQQF@ ?2 / T? b2 2z2+iBp2Hv "2bmHib BM  M/QK -
#BHBiviQ HHQ+ i2 Q#QibiQi bFbX **6 bbmK2bi? i 2p2°v bk
T°Q: 2bb B "2bT2+iBp2 Q7 i?2 +m "2Mi b2i Q7 "Q#Qib bbB:M2/
bbmKTiBQM /Q2b MQi ?2QH/ 7Q i bFb BM r?B+? "Q#Qib + MMC
+ QbbBM; KBMBKmMK i? 2b?QH/ BM i2 Kb Q7 ;;°2: i2/i BibX
i bF i? i BMpQHp2b KQpBM; Ry F; Q#D2+iX DbbB;MBM; bB]I
T VHQ / rBHH MQi +QMi ' B#mi2 iQ 8yW i bF +QKTH2iBQMX
6B:m 2 ®X®#b i?2 iQi H+QKTmi iBQM iBK2 2t+HmM/BM; i?2 iB}
2" i2 i?2 TmHHv +QMM2+i2/ ;> T? 7Q" *6G k M/ **6 M/ i?2 iBk
TH MMBM; 7Q" Ah :aX h?Bb 2Mbm 2bi? ir2 2 +QKT 'BM; QMHYv
b+?2/mHBM; + T #BHBiB2b Q7 i?2 H;Q Bi?KbX b b22M- Ah :a
HH i bFb r?BH2 i FBM; H2bb iBK2 iQ +QKTmi2 bQHmMIiBQMX F
RRX89b QM i bF HHQ+ iBQM M/ b+?2/mHBM; r?2M +QKTmiBM
M/ **6 bT2M/ R8jXeRb M/j9Xkdb- "2bT2+iBp2HvX h?2°2 "2 72
T2 7Q Kb #2ii2 i? M#Qi?*6G k M/*66X 6B bi- Ah :a QMHvV +QM
2M/ iBK2@TQBMib 7Q 2 +? i bF r?2M b+?22/mHBM;-r?2 2 b #Qi
i2°'Qm;? iBK2 rBi? /Bb+ 2i2 iBK2bi2Tbh M/ ; 22/BHv HHQ+ i2 "
Ah :a7Q+mb2b QM bBKmHi M2QmbHv KBMBKBXBM; i?2 K F2bT
"Q X "2BM; #H2iQ +QMbB/2 i?2i Bib HHQrb Ah :aiQ KQ/2H i-
;2Mib M/ i bF #2ii2°-H2 /BM;iQ KQ 2 2{+B2Mi b2 "+?BM; Q7 T«
i72 Qi?2°? M/-*6G k M/ **6 7Q+mb QM HHQ+ iBM: b K Mvi bF
bB#H2 rBi?Qmi +QMbB/2 BM; r?2i?2" i?2 "Q#Qiéb i’ Bib +QMi B
“2[mB 2K2Mib Q7 i bFX **6 bT2+B}+ HHv HbQ T BQ BiBx2b

e9



bm+?i? ii° p2H iBK2 Bb KBMBKBx2/X h?B'/- Ah :a+QMbB/2 b i
bQHpP2b i?2 T'Q#H2KX h?Bb HHQrb Ah :aiQ +QMbB/2° +iBQM!
M/ ?2Qr i?2v z2+ii?2 Qp2 HH K F2bT MX **6 QMHvV +QMbB/2 &
iBK2- M/ b '2bmHi bQK2 Q7 Bib HHQ+ iBQMb BM /p2 i2Mik
7mim 2 HHQ+ iBQMbX *6G k/Q2b ? p2 HQQF@ ?2 / T°Q+2bb-
2z2+iBp2Hv "2bmHib BM =~ M/QK +?QB+2X 6m i?2°'KQ 2- Bi + 2
iBQM H#m ' /2M 7Q  i?Bb "2bmHiX h?2 HQQF@ ?2 / T°Q+2bb M/
bBM;H2 iBK2bi2T ? p2 /2i'BK2Mi HBKT +i QM +QKTmi iBQM |

9XjXaMKK v

h?2 1} bi 2tT2 BK2Mi 2KTB B+ HHV /2KQMbi  i2bi?2i /2@ Qz!
BM; 2BiRRQ+ iBQM S2 +2Mi Q@LQK B-MBEEI/; a+?2/rXH22Bm HiBiv
7 QK i?2 b2+QM/ 2tT2 ' BK2Mi BM/B+ i2 i? i i?2 ?B2" "+?B+ H B
Ah :a +QMbBbi2MiHV QmiT2 ' 7Q Kb # b2HBM2 TT ' Q +?i? i b2]
+ iBQM- b+?2/mHBM;- M/ KQiBQMTH MMBM;X AMi?22 i?B / 2tT.
2KTB B+ HHvQmiT2 ' 7Q K bi i2@Q7@i?2@ ‘iah@J_@h i bF H
M/ **6j@) X

9X9*QM+HmMbBQMb

AMi?Bb +? Ti2 r2 BMi'Q/m+2/ mMB}2/7 K2rQ Fi? i BMi2 H
b+?2/mHBM;- M/ KQiBQM TH MMBM; 7Q" 22i2°Q;2M2Qmb KmHi
Q7 i?2 Ah :a H:Q Bi?KX h?Bb H;Q Bi?K b22Fb iQ bQHp2 i? 2
[M2biBQMb i? i r2 TQb2/ BM i?2 BMi"Q/m+iBQMX g2 HbQ T 2b?
K2i?Q/ 7Q  bQHpBM; i?2 i° Bi@# b2/ iBK2@2ti2M/ i bF HHQ+
i?72 b2 "+? M/ 2M #H2 BMi2 'H2 pBM;- r2 /2p2HQT2/ irQ ?2m Bl
[m HBiv Q7 HHQ+ iBQM M/ MQi?2 # b2/ QM i?2 iBK2 M22/2/ i(
b+?2/mH2 M/ KQiBQM TH MbX 6m i?2 - r2 2KTB B+ HHv /2KQN

e8



PQHpP2/ BM +?QQbBM; i?2 "2H iBp2 r2B;?iBM; Q7 i?2 irQ ?22m Bl
rBHH +QMiBMm2 iQ #mBH/ QM i?2 Ah a7  K2rQ F /Bb+mbb2/ ?2
7Q°KmH iBQMiQ Mbr2 i?21M H[m2biBQM Q7 i bF TH MMBM; |
Q7 i?2 mM/2"HVBM; bbmKTiBQMb Q7 i?2 Ah :a 7 K2rQ F /Bb+nm

ee



*> Shl_ 8
_ah Sa, :_ S>A* GGu@_1*I_aAol aAJIGh L1Pla h aE
GGP* hAPL- SG LLAL:- L. a*>1.IGAL:

1z2+iBp2 +QQ /BM iBQM Q7 "Q#Qi i2 KBb T 2/B+ i2/ QM i
i2° +iBM; T"Q#H2Kb i p vBM; H2p2Hb Q7 #bi +iBQMX S "iB+
70m> 7mM/ K2Mi HHv BMi2 irBM2/ [m 2Bi B MotE T H +NID BB -i B Q
Ui bF HHQ+?iBNM\?-2/ mMHBROWK®IBQM TH MMBM: VX

q?BH2 i?2 7Q0m" [mM2biBQMb Q7 +QQ /BM iBQM ? p2 #22M b
i?72 +QMi2ti Q7 ?QKQ;2M2QRERPRERBVWIAR2Y2 (M2biBQMb “2[n
7m’i?2° BMp2biB; iBQM rBi?BM i?2 +QMi2ti Q7 ?22i2°Q;2M2Qmt
i?72 +QKTH2tBiv Q7 i?2 [m2biBQMb M/- KQ 2 BKTQ' i MiHv- i?2
TT'Q +?22b iQ ?22i2°Q;2M2Qmb KmHIiB@ 'Q#Qi +QQ /BM iBQM ?
bQHPBM; T'Q#H2Kb i? i 7Q+mb QM bQK2 bm#b2i Q7 i?2 7Qm" [n
BM+HmMm/2 h bF M/ JQIiBQM SHIBIMBMMIPQIYSYNHIB@ ;2Mi SH M
MBM; UIRBMUR ir?Q MF?2M- M/ IJmHiIiB@02?B+H2 dInuPBM; UJo
M/? QY X

AM i?Bb rQ F- r2 7Q 'K HBx2 M2r +H baBXMHIQWHQKb N KR
HHQ+ iBQM M/ SH MMBM; rBi? aT iBWdB KI@ah#tvQMbi FRMib
?2QHBbLiIB+ pB2r Q7 ?22i2°Q;2M2Qmb KmHIB@ Q#Qi +QQ /BM iB(
BM; i?2 T'Q#H2Kb bbQ+B i2/ rBi? ?HiH 7@ M2 ¥mM2DQR/'Q M b FU
TH MMBM;- HHQ+ iBQM- b+?2/mHBM;- M/ KQiBQM TH MMBM
mMMB}2/ M/ BMi2 H2 p2/ 7 K2FOBF MHKY@ 2+m bBp2 bBKmHi M:
HQ+ iBQM- TH MMBM;- M/ b+?2Qm HE\H:2Uah Sh@2d T Q#H2Kb |
6B;m 2BXRM Qp2 pB2rVvX

:_ah Sai +FH2b ah S@ah* T Q#H2KBMM 2 2i/iB pieHwvm i B Q M

ed



Q7 Bib 7Qm"> KQ/mH2bX AM/22/- M Hi2 M i2 bi® i2;vrQmH/ #2
i bQHMiIBQMb iQ BM/BpB/m H T'Q#H2Kb bm+? i? i i?72v QT2"
bm+? b2[m2MiB H TT ' Q +? rQmH/ #2 7Q +2/iQ # +Fi° +F M/
HH T 2+2/BM; H2p2Hb r?2M T 'iB+mH ~ H2p2H 7 BHb iQ }M/
b2[m2MiB H TT'Q +? +QmH/ TH M M/ HHQ+ i2 TT' QT 'B i2 ;2|
Bi Bb BKTQbbB#H2 iQ +QKTmi2 b+?2/mH2 7Q"i?2 ;Bp2M HHQ
+QMbi® BMib "2 b iBb}2/X

hQ pQB/ 7 2[m2Mi # +Fi° +FBM;-Qm BMi2 H2 p2/ TT Q +? B
Biv KQM; bQHmMiBQMb ;2M2" i2/ i /Bz2 2Mi H2p2HbX 1KTHQvV
M HvbBb- r2 /2KQMbi  i2 i? i Qm BMi2 H2 p2/ TT Q +? bB;M
Qp2 HH 7 K2rQ FOob +QKTmi iBQM H 2{+B2M+v +QKT "2/iQ Bi

AM //BiBQM iQ b2'pBM; b mMB}2/ 7° K2rQ'F iQ bQHp2 al
- ah Sa BM+Hm/2b BMMQp iBQMb i #Qi? i?2 i bF TH MMBM; |
H2p2HbX ii?2i bFTH MMBM; H2p2H-r2ZMER VMM QbiBF T +B HC
Q/2°ZH MMBM;X Pm  TH MMBM; TT Q +? Bb ;2Mi@ ;MQbiB+ [
M2+2bb "viQ 2 +?2i?2 ;Q HrBi?Qmi +QKKBiiBM; Mv ;2MibX &
BM+HmM/2 b2i Q7 i bFb HQM; rBi? M2+2bb ‘v Q' /2'BM; +QMbi"
KBiK2Mi HHQrb 7Q° BM+'2 b2/ ~2tB#BHBiv BM /QrMbi 2 K QT:
2/m+2bi?2 +? M+2 Q7 # +Fi° +FBM; X Pm  TH MMBM; KQ/mH2 °
7°QKi?2i bF HHQ+ iBQMH v2 iQ 2Mbm 2 i? ii?2;2M2" i2/ TH
/IQrMbi 2 KKQ/mH2bX

i i72 i bF HHQ+ iBQM H2p2H- :_ah Sa bbB:Mb ;2Mib iQ i b
;MQbiB+ T 'iBH@Q /2  TH Mb 7 QK i?2 TH MMBM; KQ/mH2X |
b2 "+?@# b2/ TT Q +? i? i Bi2" iBp2Hv bbB;Mb ;2Mib iQ i b
[MB 2K2Mib "2 b iBb}2/X LQi #Hv-Qm > TT'Q +?2iQi bF HHQ+
b iBb7v TH MMBM; +QMbi> BMib M/ i bF "2[mB 2K2Mib r?BH2 |
b+?2/mH2X hQ ;mB/2 i?2 b2 "+?2-r2 /2bB;M irQ ?2m BbiB+ 7mN\

e3



iBpBx2b HHQ+ iBQMb i? i b iBb7vi bF "2[mB 2K2Mib M/ MQi-
K F2bT MX 6m’i?2°-Qm" TT'Q +? iQ HHQ+ iBQM BM/B 2+iHv
KQiBQM TH Mb #v ++QmMiBM; 7Q  i?2 7 +ii? ii?2 72 bB#BHBI
TH Mb BKT +ii?2 b+?22/mH26b K F2bT MX

AM bmKK “v- Qm > +QMi ' B#miBQMb BM+Hm/2

6Q K HBxBM; ah S@ah*- M2r +H bb Q7 T"Q#H2Kb i? i BMi2;"
iBQM- b+?2/mMHBM;- M/ KQiBQM TH MMBM;c

.2p2HQTBM; :_ah Sa- mMB}2/ M/ BMi2 H2 p2/ TT'Q +? iQ
T Q#H2Kbc

2p2HQTBM:; M ;2Mi@ ;MQbiB+ M/ T “iB HHv@Q /2°2/ TT Q
2p2HQTBM; b2 "+?@# b2/ Bi2 iBp2 TT ' Q +?2 iQi bF HHQ+

hQ 2p Hm i2 i?2 2z2+iBp2M2bb Q7 :_ah Sa M/ Bib +QKTQM2
i BH2/ #H iBp2 M/ +QKT " iBp2 2tT2 BK2Mib QM Db2i Q7 bBKm
T Q#H2Kb ;2M2" i2/ #vp '"VBM; i?2 MmK#2> Q7 ;Q H+QM/BiBQM
M/ i?2 K Tb bbQ+B i2/ rBi? i?2 T'Q#H2KbX AM Qm' #H iBQM
: _ah SarBi? irQ b2[m2MiB Hp "B Mib Q7 Bib2H7 i? i /Q MQi BMi
MH2bX q2 +QKT "2Qm° TT Q +? rBi? i? 22 bi i2@Q7@i?2@ i i
+QKT " iBp2 2tT2 BK2MibX + Qbb HH Qm 2tT2 BK2Mib-r2 }N
T2'7Q°Kb HH Qi?2° TT'Q +?2b  2; '/BM; +QKTmi iBQM H 2{+B:
#Qi? 12 KbBx2 M/ T Q#H2K bBx2X 6m i?2 -r?2M /2 HBM; rBi?
: ah SaQmiT2 ' 7Q Kb HH Qi?2° TT'Q +?2b " 2; "/BM;: bQHmMIBQ
#v "2[mB 2K2Mi b iBb7 +iBQM M/ b+?2/mH2 K F2bT MVX

8XRS Q#H2K 6Q KmH iBQM

AM i?Bb b2+iBQM-r2 7Q K HBx2 +H bb Q7 T Q#H2Kb i? i r2
Qmb h bF HHQ+ iBQM M/ SH MMBM: rBi? aT iBQi2KTQ  H *QI

eN



6B;m 2 8XR, >B;?@H2p2H "+?Bi2+im 2 Q7 : _ah Sa b?QrBM; BN
~QrX

ah S@ah* i F2b ?QHBbLIB+ pB2r Q7 ?22i2 ' Q;2M2Qmb KmHIB@ "
KmHi M2QmbHv +QMbB/2'BM;i bF TH MMBM;- HHQ+ iBQM- b+
q2 #2;BM #v /2b+"B#BM; i?2 7Q 'KmH iBQM Q7 2 +? Q7 i?2 bm#@
BM@+QKT bb2b M/ }MBb?2b #v /2b+ B#BM; bT2+ibi? i "2 bT

dy



2T B "mbBoH@B&MNBH/BM;V,
SmiPmi®BR2dMBH/BM;V,/m eyy

/m’jy +QM/,
+QM/, . PM6BO\V2 U
PM6BWVU D IM/2° _ m#H 2 U
2z, . K ;2/W
PM6 B\V2WU 2z,

K ;2/WVV

6B;m 2 8Xk, 1t KTH2 h bF a+?2K b

T Q#H2KX

BXRXYRKTQSH MMBM;

AM i2KTQ  H TH MMBM;- i?2 bi i2 Q7 i?2 rQ H/ Bb 2T 2b2N\
Q /2 HBi2 HbU2X;X-. K ;2/U"'mBH/BM;RV-PM6B 2U"mBH/BM
iBOQMP7U"QtRVV-2 +?2 Q7 r?B+? /2b+ B#2b bQK2 +QM/BiBQM i?
i2KTQ" H TH MM2'b- : _ah Sa BM+HmM/2/- QT2  i2 mM/2" +HQb
'Q Hb 2 /2}M2/bBKBH 'HviQbi i2b- M/ ;Q HBbb B/iQ#2b i
B72 +? Q7 Bib HBi2° Hb 2tTHB+BiHv TT2 "bBMi?2 bi i2/2b+ B
Bb bbB;M2/i?2 bT2+B}2/ p Hm2X

h bFb- HbQ FMQrM b +iBQMb BM bQK2 Q7 i?2 i2KTQ  H TI
2T °2b2Mi2/ b imTH2 i? i +QMi BMb i?2 /m” iBQM Q7 i?2 i bF

b2i Q7 +QM/BiBQMb i? i Kmbi 2QH/ 7Q  i?2 i bF iQ #2 TTHB+
i?2 11 Mb7Q K i?2rQ H/ bi i2 #v bb2 iBM; Q "2i +iBM; +2°i BI
+QHH2+i2/iQ;2i?2" BM h bF a+?2K B jom 2?78 BRx?ERM/BM 2/ BM
i2°’ Kb Q7T  K2i2 bi?i "2BMbi MiB i2//m BM; i?2TH MMBM; T
i?72 SMiPmi6B 2 i bFeB2@r28XMKQMHV #2 TTHB2/biBiBRB 2MiBiv
#mBH/BM; M/ Bb QM }'2- M/ ? bi?22z2+i Q7 "DV #iBKIj222 HBI
rQ H/ bi i2X

bT2+B}+ i2KTQ  HTH MMBM; T Q#H2K Bb /2}M8¢wty M BMI

dR



'Q G- M/ }MBi2 b2i @K ih®?RbTH MM2 6b Q#D2+iBp2 Bb iQ }M/
i° MbBiBQMb i?2 BABOB Hibii2iBM r?B+GiBd IQiBb}2/X T iB HGE
Q'/2° TH=MST;OC;CLi Bb imTH2ST?2A2 Bb b2i Q70MBbc
b2i Q7 Q' /2°BM; +QWBLZimMM iUSFb BMBL Bb b2i Q7 + mb H HBM
#2ir22M i bEBXBMR /2 °BM; +QMai- BMBb i2KTQ  H “2H iBQMb"
#2ir22M irQ iabMbh - i? i 2Mbm 2b i? i 1?2 2&2+@NBOIM/QD #27Q 2
a bi iBgX + mb H HBMFQi2A¥YV a- BM/B+ i2b i? i T'2+QM/Bi
p Q% Bb bmTTQ i2/ #v QM2 Q&2 Zz2HEbHAV@Q /2 2/ TH M +
“2T 2b2Mi2/ #v /B 2+i2/;° T? BMr?B+? 2 +? p2'i2t 2T 2b2Mib
e=a! a- 2T 2b2Mib M Q' /2 BM; Q/MhibBM2UrQBB ;° T?
r?2°22 +?2 p2'i2t 2T 2b2Mib i bF M/ 2 +? 2/;2 2T 2b2Mib 2
h?2°27Q'2- T 'iBH@Q'/2° TH M BthF MZi+@iyF ii QIMHY 7? b
Q' /2'BM; +QMbi® BMib b 2/;2bX

8XRMK Bi@#hBX2@2ti AIMVRHHQ + iBQM

g2 +QMbB/2° ?2i2 Q;2MRQ@HQRbK?QI7TKmbi +QHH2+iBp2HvV 2
b2i Q7 i bFbX 1 +? "Q#Qi Bb /2}M21 #BiBiBREBPYBIBBE D "2
KQ/2H2/ b +QMiBMmQmbp B #H2b-2M+Q/2/ #v i?2 i Bip2+iQ

h |
= 1 I UBXRYV

BMr?B¥2R o +Q "2bTQM/iB iiQ BAZ Q27D #Qi U2X;X "Q#QirBi?
TVHQ /+ T +BivQ7RYyF; M/ bT22/ Q7 8 Kfb KB[10;520;p2 i~ Bi p2-
B7 i?2°2 "2 7Qm’ "2H2p Mii'  Bib7Q  i?2 T'"Q#H2K /QK BM- i?2
+ T +Biv M/ bT22/VX h?2 i Bib Q7 i?22 2MiB 2 @#Ri i2 BA}M2/ #

dk



K i Bt 2 3
[(1)

ng X Z2RNY USXkV
[(N)
rBi? 2 +? "Qr+Q "2bTQM/BM;iQ QM2 "Q#Qi M/ 2 +? +QHMKM +Q
h?Bb i’ Bi@# b2/ KQ/2HBM; Q7 ;2Mib HHQrb 7Q" Q#mbi/2b+
K F2b i?2 22i2°Q;2M2Biv Q7 ;2Mib 2 bBHvV BMi2 T 2i #H2X
1 +2 i bF BM i?2 i bA M2vr®2Rt2+mi2/ BM/BpB/m HHv Q" +QH

T 'iQ7 +Q HBiIBQM-/2T2M/BM; QM Bib i’ Bi "2[mB 2K2Mib U2}
Kv 2[mB'2 QM2 "Q#Qi Q" KmHiIBTH2 "Q#Qib /2T2M/BM; QM T
i* Bib "2[mB 2/ 7Q" M BM/BRB2HhMR/i #vbF i’ Bi "2[mB 2K2Mib
p2+iQ° - | K

W= D) UsXjVv

BMr?E+2R o Bb ii> Bi "2[mB 2K2Mi U2X;X B7 KQpBM; bm pBp
“2[mB'2b +Q HBiBQM rBi? RF; TVHQ /+ T +Biv M/ bT22/Q
2[mB'2 Mvri2 Q +QMbi m+iBQM #BHBivrQmH/ ? p2 i bF i’
v=[1;2;0;0]V X

h?2i° Bib "2[mB 2/ #vi?22MiB 22 bFM2IiQ/FpB 2/ i" Bi

Ki'BY 1 r?2°2, 3

2
D)
YT:§ %%2@”0“ UBX9V
uM)
BM r?B+®b i?2 i bFi° Bi "2[mB 2K2Mi'h ppFiBMFZB+22QMi BMb
M i bFbX
i* Bi@# b2/i bF HHQ+ iBQM T Q#H2K BbT/2} MQ#@V i i BiF M2
K i'BQ- M/ /2bB"2/i" BiYK i'BQ- i?2 ;Bp2M i bF M2irQ FX
h?2 bbB;MK2Mi Q7 ;2MibiQ i bFb + M #2HQF PBQMi2/ #v M

dj



6B:m 2 8Xj, M 2t KOHDRKT “2/iQ i?2 /2bB 2/ iY KibbkQ Bt
Bb 2H2K2Mi@rBb2 ;"2 i2° i? M Q" 2[m H iQ i?2 /2bB 2/ i  Bib ¥
“2[mB 2K2MibX

2 3
01;1 Ol;n
SRR
Om;l Om;n
r?2 2
8
g B7 i Q#Qi Bb bbB;MP/iiQF?2
On;ng
"0 Qi?2°rBb2
h?2 b QHMIBQM iQ i  Bi@# b2/i bF HHQ+ iBQM T Q#H2K Bl

iQi bFb BM i?2 i bF M2irQ FX bMiBHWHIL+® 2BIQMBb 2H2K2Mi@rBb 2
22 0§27 0?7 M Q' 2YmUA BB :m VXX

8XRX¥+?2/ mMHBM;

h?2 b+?2/mMHBM; T Q#H2K BMpQHp2b i?2 /2i2 KBM iBQM Q7 r
b+?2/mHB2o M bbB;MK2Mi Q7 bi i M/ 2M/ iBK2b iQ 2 +? i bF

do



rQ FX //BiBQM HHv- p HB/ b+?2/mH2 Kmbi "2bT2+i HH i2KT¢
#vi?22i bF M2irQ ' FU2X:;X-Q /2 BM; +QMbi  BMib Q /2 /HBM2b
BKTQb2/ #v i?2 HHQ+ iBQM U2X;X- Kmi2t +QMbi> BMibV- M/ F
TQb2/#vi?22/m  iBQMb Q7 KQiBQM TH Mb K );tX+IQBlib4 Q Blldi~ B}
Bb "2H iBQMb?BT #2imR2MAr-Q? bEM-bm 2b i?ai RBAZMBb ?

#27@°Bi "ib@QKmbi }MBb?aDd1QIREK h?2b2 Kmi2t +QMbi> BMib
+°2 02/ r?2M "Q#Qi Bb bbBgMEK/ FBMj BFmMM #H2 iQ T2 7Q K N
i b, 1?2 b K2 iBKX br Bi +QMbi BtMi 2H iBQMb?BT #2ir22M
i bFA- MA - i? i 2Mbm 2p iQ2b MQi bi i mMiBH 7i2° +2°i BM ik
a }MBb?2bX A7 "Q#Qi Bb bmad TRhRIAR BiXimkiRi® p2H 7 QK i?2
HQ+ iBQM r?2°2 8iiRMiBR?R2Q+ iBQM r?2°2 Bi Bb b XTQb2/ iQ 21
bm+?-r Bi +QMbi> BMib ?2HT 2Mbm 2 i? ii?2 2 Bb bm{+B2Mi iB

8XRXDIBGM MMBM;

h?2 KQiBQM TH MMBM; T QRHZKBD HQ2-MIX@HHBbBQM@ 7 2:
i?72 "Q#Qib bi?2v T2 7Q K i?2 i bFb B®M/I2 biF? ¥ 2HHQFMIB QM
i?72 a+?22/MdHh22 rQVH2b+ B#2b HH Q7 i?2 bi iB+ ;2QK2i'B+ BM7
i?72 2MpB " QMK2Mi i? ii?2 "Q#Qib rBHH M22/iQ M pB; i2 BM+HmMm

6Q° M BM/BpB/m H Q#Qi-i?2 +QHHBbBQM@7°22 T i? + M #2
KT :[01]!'C -i?2° Qm;? i?2 +QM};m  iBQM bT +2 bm+? i? ii?2 "
+QHHB/2 rBi? i?2 Q#bivMHRBB®#bI +H2b- Qi?2° "Q#Qib- Q" KQp

+QM};m" ¢BBDPM TQBMi BM i?2 +QM};m" iBQM bT +2 M/ i?2 +Q
"Q#Qi i Mv ;Bp2M iBK2- 2T 2b2Mib Bib ;2QK2i B+ bi i2 ii? i
+QM};m’ iBQM+ MBM+HmM/2i?2 Ut-v-xV +QQ /BM i2b- Q " B2Mi
Q  Qi?2 72 im'2bi? i +?2 > +i2'Bx2i?2 "Q#QiX LQi2i? ii?2 BM/
bT +2b 7Q /Bz2 2Mi Q#Qib + M #2 [m HBi iBp2Hv /Bz2 2Mi- 2
Qp2 Q#bi +H2b-r?BH2 ;"QmM/ p2?B+H2 + MMQiX

ds8



6Q  h BF r2 /2}}g2 MIC. b i?2 DQBMi BMBiB H M/ i2"'KBM H +C
bT +2b Q7 i?2 "Q#Qiba ¥bBQOMPI2IQ2 "Q#Qib iQ bm++2bb7mHHV
a- i?2v Kmbi }'bi }M/ +QHHBbBQM@7°22 T i?b 7°QK i?2B" +m"
+QM};m’ iBQM/MBIM2M 7i2  bi "iBM;i?2i bFi?2vKmbi}M/ +QHHB
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ff *?22+F B7 1?22 MQ/2 Bb bQHMIBQM
N BMQ/2X T 4M/yMQ/2XMb[?2M
Ry L‘Zim‘MQ/Z-XMQ)(zX\/IQ/ZX

ff*QKTmi2 22m BbiB+b 7Q 2 +? bm++2bbQ"
RR| 7Q+?BH/2M2  i2am++2bb@Q bUMQ/2V

— =

o ® 0 ©

ff * QKTmi2 mbBM; 1I9®WRIBQM U
Rk +?BH/X TS _U+?BHY -V

ff * QKTmi2 b+?2/mH2 M/ KQIiBQM TH M
Rj " besti  worst: X b+?2/mMH2UA?BH/-

ff * QKTmi2 mbBM; 19WkiBQM U
R9 +?BH/XM.[31[ZU best worstV

ff *QKTmi2 mbBM; 19 iBQM U
R8 +?BH/Xi2i [#?BH/X(AT" ) +?BH/XMb]
Re T[XTmb?U+?BH/V

Rd“2im MmH H

b+?2/mH2 bbQ+B i2/ rBi? i?2 HHQ+ iBQMX g2 mb2 +QMp2t
22m BbiB+b- r? BiBK2@1HBM/2/ h bF HHQ¢ hiBD MQHHEBBW ; b2 -
iBQMb rBHH /Bb+mbb i?2b2 22m BbiB+bl BMB2MBMi BPMbH?Q "B
Th2m/Q@+Q/2 7Q  i?2 i bF HHQ+ iBQM H v2 X

HHQ+ iBQM S2 +2Mi ;2 2K BMBM; U S_V

S_Bb/2}M2/ bi?2T2 +2Mi ;21 Bi KBbK i+? 2 "Q X aT2+B}

+mH i2/ b
i K oY Q; 0)jj11

fapr( )= Vi UsXxsV
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6B;m 2 8Xe, M 2t KTH2 Q7 i?2 b+?2/mHBM; H v2 6b T Q+2bb.
HBM2b 2T 2b2Mi T 2+2/2M+2 +QMbi°- BMib-/ b?2/ HBM2b 2T .
/Qii2/ HBM2b 2T 2b2Mi i?2 /m” iBQM Q7 i bFX
BMr?B+®b i?72 HHQ+ iBQMi? ii?2 ?2m BbiB+ Bb 2p Hm iBM;X |
2°°Q #2ir22M i?2 /2bB 2/ i° Bi¥ YQM2 i®2iibBib T QpB/2/ #v i?
+Q HBiBQM i? i Bb bbB:;M2/iQ 2t2+mi2 i? ii bFX h?2 2°°Q  Bb
2H2K2Mi@rBb2 bmKK iBQM Q7 i?2Y/ZXbB 2/ i Bib K i'Bt

S /Q2b MQimb2 MvBM7Q' K iBQM 7°QK i?2 b+?2/mHBM; H
iIQ b2 "+?2i?2 ;" T? /22THvX h?Bb #2? pBQ Bb + mb2/ #v MQ/2
? pBM; KQ'2 "Q#Qib bbB;M2/ M/ bK HH2 /2bB'2/i' Bi KBbK
b2 "+? H2 /b S_iQ}M/ M HHQ+ iBQMi? i[mB+FHv b iBb}2b i?
i i?72 2tT2Mb2 Q7 B;MQ 'BM; b+?2/mH2b rBi? +QMbB/2" #Hv b?Q

LQ K HBx2/ a+?2/mH2 Zm HBiv ULazZV

h?2 b2+QM/ ?2m BbiB+-LaZBb K2 bm 2 Q7 ?2Qr Km+? M HH
K F2bT M Q7 Bib ++QKT MvBM; b+?2/mH2X aT2+B}+ HHv- LaZ

€ Com ugXeV

fnsq(C ): C

C

worst best

BMr?8+Bb i?2 K F2bT M- Q" +QKTH2iBQM iBKRb Q@2 P2+ M2 n F
# D2/ QMI/ - pegs BD i?22 b+22/MH2 rBi?Qmi Mv +QMbi’ BMib TH +2
7°QKi?2 HHQ+ iBQM M/ KQiBQMBDH?MBR2/mMML2 BM r?B+? i?2
7° :K2MiBbiQi HHv@Q /2 2/ M/ HHKQIiBQMTH Mb 2 bbmK2/
H2M;i?X h?2 HQM;2bi TQbbB#H2 H2M;i? T i? r b + H+mH i2/ b

3e



Q7 2p2 v Q#bi +H2 BM i?2 2MpB " QMK2Mi b r2HH b i?2 T2 BK:
#QmMM/BM; #QtX

h?20i?°22 p "B-#&2bM/lyest 2 HH +QKTmi2/ #v i?2 b+22/mHB M
bLaZ QMHV +QMbB/2 bi?2b+?2/mH2 M/MQii?2 HHQ+ iBQM-
b2 “+?X h?Bb#°Q /b2 “+? Bb + mb2/ #v MQ/2b +HQb2 iQ i?2 ' Q
+QMbi> BMib- KQ'2 +QM+m "2M+v- M/ HQr2' K F2bT MbX h?E
LaZz }M/BM; M HHQ+ iBQMi? i b iBb}2b i?2 /2bB 2/ i  Bib K i E
K F2bT M ii?2 2tT2Mb2 Q7 b2 “+?2BM: Km+? H “:2° "2 Q7 i?2

hBK2@1ti2M/2/ h bF HHQ+ iBQM Zm HBiv Uhlh ZV

hQ # H M+2 i?2 b?Q i+QKBM;b Q7 i?2b2 ?2m BbiB+b r2 mb2
S M/ LazZr?B+?r2 + HH hlh Z- i?Bb ?2m BbiB+ +QMbB/2 b #
i?72 HHQ+ iBQM b r2HH b i?2 [m HBiv Q7 i?2 b+?2/mH2X h?2 2
7QHHOQTrb
frewg( iC)= fap( )*(1  )fnsg(C) usxXdv

AM i?Bb 2[m2iPQM2T 2b2Mib mb2 @bT2+B}2/ T ~ K2i2 i? i
"2H iBp2 BM~m2M+2 Q7 S=O0MP2MZRBW ?2m BbiB+ bBKTHB}2b
M/ B%E1 i?2M i?Bb ?2m BbiB+ bBKTHB}2b iQQ a R fihhHB irBe2b
7°QK #Qi? iQ T2 '7Q°K i?2 b2 “+?- r?B+? HHQrb Bi iQ # H M+2
i? ib iBb}2bi?2/2bB 2/ i  Bib [MB+FHV rBi? M/BM; M HHQ+ i
K F2bT M Q7 i?2 bbB;M2/ "Q#Qibd b+?2/mH2X
6Q° Qm" 2t KTH2- i?2 i bF HHQ+ i B\)/M, HQ/2? 2T bbHP2U mHB M ;

H v2 X

BXKkXH+?2/ mMHBM;

AM i?Bb rQ F-i?2 b+?2/mHBM; H v2  mb2b i?2 i?2 b+?2/mHBI
H:Q BIR®YZ QK Qm T BQ rQ F/m2iQ Ah :a/2KQMbi > i2/ 2{+B?

3d



#2 MQi2/- 2Qr2p2°-i? ii?2:_ah Sa7 K2rQ'F+ Mmb2 Mv H:Q°
bQHP2 i?2 b+?22/mMHBM; T Q#H2K th M ¥OR2NBIYNB BIXaRXji B Q M

h?2 b+?2/mMHBM; H v2  /2i2 ' KBM2b B7 Bi Bb 72 bB#H2 iQ + 2
BM TH M r?BH2 2Mbm BM; i? i HH i2KTQ  H +QMbi> BMib BKT
M/ i bF HHQ+ iQ> "2 b iBb}2/X h?Bb H W2/ N +RBIER#H i BRHVM
7°QK i?2i bF HHQ+ iBQM H v2 X

h?2 b+?2/mH2" }M/b boHPQ+BH2/rBM? - r?B+? Bb i?2M mb2/
bT iQ7i?2Laz?2m BbiB+ 7Q i?2i bF HHQ+ iBQMH v2 X
b+?22/@HPb mb2/ bi?2 T i? +Qbi Q7 i?2 i bF KHq MMB #m BIHY/BRM;Q
b+?2/mH2-i?2 b+22/mH2> Kmbi +QMbB/2  i? 22 i2KTQ" H +QK

h?2 bi iB+/m”> iBQM Q7 2 +?2 i bFX

h?2 iBK2 M22/2/ 7Q 2 +? "Q#QiiQ i  p2H iQ i?2i bF6b BMBiB
h?2 iBK2 M22/2/ 7Q" i?2 bbB;M2/ +Q HBiBQM Q7 "Q#Qib iQ
“2[mB 2/ #v i?2 i bFX

hQ i?Bb 2M/-i?2 b+?2/mH2 T QpB/2b 2 +?i bF6b BMBiB H M
iIQi?2KQIiBQMTH MMBM; H v2 iQ/2i2 KBM2B7i?2 2Bb 72 bB:
irQ +QM};m’ iBQMbX h?2 b+?22/mH2  i?2M mb2b 2Bi?2  i?2 "Q#C
iQ/2i2 KBM2 i?2iBK2M22/2/iQ 2t2+mi2i?2 KQiBQM TH MX |IbB
b+?22/mMH2 i?2M +-H&mWMigh X

hQ }M/ b+?2/mH2 7Q° TH M M/ M HHQ+ iBQM-i?2 b+?2/m
/IBz2 2MiivT2b Q7 i2KTQ  H +QMbi’ BMib,

T 2+2/2M+2 +QMbi’ BMib BKTQb2/ #vi?2i bF TH MM2"-
Kmi2t +QMbi> BMib BKTQb2/ #vi bF HHQ+ iBQM-

M/t Bi +QMbi> BMib BKTQb2/ #vi?2 KQiBQM TH MM2 M/ i? i
"2[mB 2/ 7Q  "Q#QibiQ KQp2 #2ir22M bbB;M2/i bFX
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Kmi2t +QMbiBBMi2H iBQMb?BT #2iR2MA-Q? bEM-bm 2D
i? i 2Bi&2Kmbi }MBb? & 24Q 1B & Kmbi }MBb? & 207iQ 1 2R Q)KX
h?2b2 Kmi2t +QMbi® BMib "2 +°2 i2/r?2M "~Q#QK BFlBMbBi;M2/ i
mM #H2 iQ T2 ' 7Q K aMQii?2'bh KR iBEKX b

hQ }M/ b+?2/mH2i? ib iBb}2b i?2b2 +QMbi® BMib-i?2 b+?2/
b+?2/mMHBM; TT'Q +?X h?2}'biT i +QMp2'ibi?2 TH MBMiQ b
UahLRjk- r?B+? T 'QpB/2b ;> T?B+ H "2T 2b2Mi iBQM Q7 i?2 b
7Q 2 +? i bF-r?22°2 T°2+2/2M+2 +QMbi® BMib b2T " i2 i bFbX
mb2/7Q b+?2/mHBM; /Im2iQ i?2B" #BHBiviQ #2 mT/ i2/ M/ +?
TQHVMQKBRD)BBK 2 (

1 +? p2'i2tBMi?2 ahL 2T 2b2Mib iBK2 TQBMi- M/ 2 +?r2B;
2T °2b2Mib BM2[m HBiv +QMbi® BMib #2ir22M irQ iBK2@TQBMil
iQ i?2 ahL-irQ p2'iB+2b "2 +°2 i2/7Q 2 +? i bF-rBi? QM2 "2T
Q7 i?2 1 bF M/ i?2 Qi?2° 2T 2b2MiBM; i?72 2M/ Q7 i?2 i bFX 6C
Bb //2/ 7 QK i?2 p2 i2t 2T 2b2MiBM; Bib bi "i iBK2 TQBMi iQ i~
Bib 2M/ iBK2 TQBMi rBi? i?2 /m" iBQM Q7 i?2 i bF b Bib r2B;?
T 2+2/2M+2 +QMbay-BBWi-//2/ b M 2/;2 #2ir22M i?2 p27i2t 2T 2
i?72 2M/ iBK2 TRQBMiTR7p2 i2t 2T 2b2MiBM; i?2 ba,Xi iBK2 TQBM|

hQ +QKTmi2 KBMBKMmMK K F2bT M b+?2/mH2 7Q° M ahL-r2n
bBM;H2@bQm +2 b?Q i2bRjkXi?h M, @ +RZ/IknH2 + H+mH i2/ i i?B
/Q2b MQi BM+HmM/2 i?2 /m"> iBQM Q7 Mv KQiBQM TH Mb- MQ" /
i?72 Kmi2t +QMbi® BMib BKTQb2/ #v i?2 HHQ+ iBQM}qQg2 mb2 i~
mb2/ #v LaZX h?Bb Bb /RpbBM B2 PX8 Xe

h?2 b2+QM/ T i Q7 i?Bb TT ' Q +? //b BM i?2 Kmi2t +QMbi’
+ iIBQMX h?Bb + M #2 BBBVIMB X8 X2+ mb2 i?2 i bF HHQ+ iBQM
bbB;M2/ i?2 T ° K2/B+ "Q#Qi iQ i bF R M/ k- i?2b2 irQ i bFb +
KmHi M2QmbHvec ?2Qr2p2 - i?2°2 Bb MQ +QMbi® BMi i? i Q' /2'b

3N



Qi?2 X h?2 b+?22/mH2  M22/b iQ +QMp2 i Kmi2t +QMbi’ BMib BN
#v b2H2+iBM; M Q /2 BM;X Kmi2t +QMbia BME#2iM 2@ irQ i |
+QMp27i2/iQ T 2+2/2M+2 +QMbi° BMiat\KionixH 2 MiBIW?,af2 1 QB2 ? 2
bi "iBEUaV Q pBb2p2'b X h?2irQ QTiBQMb 7Q° +QMp2 iBM; i?
BMyi iQ T°2+2/2M+2 +QMbi> BMib M2,bBRM@BVMM b2X8K® +?Q Qb2
r?eB+? b2i Q7T 2+2/2M+2 +QMbi- BMibi?2 Kmi2t +QMbi™ BMib b
b+?2/mH2 T2 7Q Kb R$POP2 P2 TQbbB#H2 Q /2 BM;b r?BH2
i?2b+?2/mMH26b K F2bT MX h?Bbi #mb2 "+?2/Q2b HQ+ Hb2 "+
Q' /2'BM:b M/ HHQrb mbiQ }M/ +QMp2 'bBQM Q7 Kmi2t +QMb
Qp2 HH K F2bT M Q7 i?2 TH MX

AMi?2i?B'/ T 'iQ7 i?Bb TT ' Q +?-i?2 b+?2/mH2" /Dmbib i?
7Q i?2 2t2+miBQM Q7 KQiBQM TH Mb i?°Qm;? i?2 //BiBQM Q
Bb 2T 2b2Mi2 B#/B;m 2X8XM i?Bb bi2T- i?72 KQiBQM TH MM2°
r?2i?2 2p2'v 2[mB 2/ KQiBQM TH M Bb 72 bB#H2X A7 72 bB#
Bb "2im M2/ iQ i?2 b+?2/mHBM; Hv2 X h?2 b+?2/mH2 mb2b i’
TH MiQ /2i2 ' KBM2i?2 2t2+miBQM /m’ iBQM Q7 i?2 KQiBQM TH
7Q0° 2 +? KQiBQM TH M Bb i?2M //2/iQ i?2 b+?22/mH2 b r Bi +
+QMbi® BMib2Mbm ™2 i? ii?2°2Bbbm{+B2MiiBK2 7Q  BMi2 @i
+Q HBiIBQMX 6m i?2 'KQ'2-B7 i bF '2[mB 2b "Q#QiQ  +Q HE
M22/2/iQ KQp2 Kmbi #2 //2/iQ i?2 bi iB+/m> iBQM Q7 i?2i bF)

IbBM; i?Bb i?°22@T i TT ' Q +?-i?2 b+?2/mH2" b22Fb iQ }M
2 +2 THM M/ HHQ+ iBQMX A7 i?2 b+?2/mH2" + MMQi }M/ 72
TH M M/ HHQ+ iBQM-i?2i bF HHQ+ iBQMH v2 Bb H2'i2/X A
T°mM2b i?Bb HHQ+ iBQM 7°QK Bib b2 “+?2i'22X b+?2/mH2 + N

i?72 ahL 7Q;Bb i2KTQ® HHv BM+QMbBbi2Mi-
MQ i2KTQ HHv +QMbBbi2Mi ahL + M #2 7Q0mM/ /m BM; i?2i #
MQ KQIBQM TH M+ M#2 7QmM/ rBi?BM mb2 @/2}M2/iBK2Q
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Q' i?2 //IBiBQM Q7 i?2 r Bi +QMbi° BMib + mb2b i?2 ahL iQ
BM+QMbBbi2MiX

A7i?2b+?2/mHBM; H v2 + M }M7- i”2 KBEHRTb M?Q7mMERb b+7?2/
C.~ Bb "2im M2/ iQ i?2i bF HHQ+ iBQMH v2' M/ Bb mb2/ BM Laz

6BM HHv- i?2 b+?2/mH2° HbQ +QKT i Xb6Q2 KQKZiTi MB@M H
2{+B2M+v-r2 TT QtBK i2 M Qp2 @2biBK iBQM Q7 i?2 K F2bT
b+?2/mH2 rBi?Qmi ? pBM; Mv "Q#Qib bHQr /QrM Q r Bi-

Coe = S5+ dur(an)

m=1

BM r?BI+#% i?2 MmK#2  Q7dutfd&h BMi?2 bi iB+/m’ iB@MzQ7 i bF
Bbi?2 H2M;i? Q7 i?2 HQM;2bi TMUbB B #M26TT P2B®7 i?22 bHQr2bi (
h?2 HQM;2bi TQbbB#H2 H2M;i? T i? r b+ H+mH i2/ bi?2bmK Q
Q#bi +H2 BM i?2 2MpB " QMK2Mi b r2HH b i?2 T2 'BK2i2 Q7 i?2
#QtX

8XKkXBQiBGM MMBM;

h?2 KQiBQM TH MMBM; H vV nM/2il? 2?22iQQHBMBIB H M/ i2 K
+QM};m” iBQM bT +2b AQL, HMQi+HKROTBM2 T i? #2ir22M irQ +QM
“iBQMb 7Q° "Q#Qi Q' +Q HBIiBQM r?BH2 "2bT2+iBM; Q#bi +H?
Kmbi pQB/X A7 i?2 KQiBQM TH MMBM; H v2  + MMQi }M/ KQi
[2}M2/ iBK2Qmi- i?2M i?2 b+?2/mHBM; H v2' Bb MQiB}2/X h?Bb
7Q 2 +? bT2+B}+ T B Q7 +QM};m iBQMb M/ bT2+B}+ Q#Qi C
+QKTmi iBOM H +Qbi Q7 ;2M2° iBM; KQiBQM TH Mb-r?B+? i?2 |
i?2M mb2 BM bm#b2[m2Mi [m2 B2bX //BiBQM HHv- #v QMHV +
[m2 B2/ #vi?2 b+?2/mHBM; H v2 -i?2 KQiBQM TH MMBM; H v2°
M/ 7Tm i?2" "2/m+2b i?2 +QKTmi iBQM +QbiX h?2 bT2+B}+ H;Q

NR



Ti?Bb;2M2'B+ M/ + M #2 bm#biBimi2/ rBi? Mv bmBi #H2 KQIE

.M2iQi?27 +ii?2KQIiBQMTH MMBM:; +QKTmi2b2 +? KQiBQM
Qi?2  KQIBQM TH Mb-i?BbH v2 '+ MMQi +QKTmi2 'Q#Qi@QM@
Q#D2+ib BM i?2 rQ H/ +? M:2 HQ+ iBQM b "Q#Qib K MBTmH i2
7°22 +QM};m’ iBQM bT +2 r?BH2K2 22 BW QM hF2 Q /2 BM r?B
i bFb "2 2t2+mi2/X g2 bbmK2 i? i KQ/2°'M KQiBQM +QMi QHH?2
/Im BM; 2t2+miBQM rBHH T 2p2Mi "Q#Qib 7°QK +QHHB/BM; rBi?
i? 0?2 p2 #22M KQp2/ BM KQNyiNERREMAM 7mim 2 rQ F-r2 ?2QT2
BKT Qp2 i?Bb TQ iBOM Q7 i?2 7 K2rQ' FiQ +QMbB/2  i?2b2 ivT

8Xjlp Hm iBQM

g2 2p Hm i2/ :_ah Sai? Qm;? }p2 2tT2 BK2Mib BM bBKmH i
bTQMb2 /QK BM rB/2Hv mb2/ &M @IRA8BX FAOM(i?Bb /QK BM-
?22i2°Q;2M2Qmb i2 K Q7 "Q#Qib KmbirQ ' F iQ;2i?2  iQ "2b+m2r
HBp2' K2/B+BM2 M/ bmTTHB2biQ ?QbTBi Hb- Tmi Qmi} 2b- M
+?B2pBM; 2 +? Q7 i?2 #Qp2;Q Hb "2[mB '2b i?2 2t2+miBQM Q7
TH2-i1Q 2z2+iBp2Hv 2b+m2 bm pBpQ BMi?Bb /QK BM- M T
M22/iQ i p2HiIQ 2 +?2 bm pBpQ -+ “"vi?2KiQ ?QbTBi H- M/ /
?QbTBi HiQ ?2 Hi?2bm pBpQ ' X g2 ;2M2" i2 /Bz2 '2Mi bBKmH |
p vVBM; i?2 MmMK#2 Q7 bm pBpQ b-}"2b- M/ #mBH/BM;bX

g2 +QKT "2/i?22T2 7Q K M+2 Q7 : ah Sa ; BMbiirQivT2b Q7
; BMbiirQb2[m2MiB Hp2 'bBQMb Q7 :_ah Sai? i/QMQiBMi2 H
+QKTmi iBQM H H vBnb#b2a2iB BBUVMBRIXEKM/- ; BMbi i? 22 bi i2@
i i2KTQ™ HTH MM2bm#b2+iBQM 8XNIXj//BiBQM iQ Qm™ +QKT °
2tT2 BK2Mib-r2 HbQ i2bi2/i?2 HBKBib Q7 :_ah Sa BM i2 Kb C
rBi? i?72 MmK#2™ Q7 ~Q#mi¥ h2a2i Bi@K M X | X9

AM HH 2tT2 'BK2Mib-r2 mb2/ K Tb 7 QK i?72 _Q#®@#8XT _2b+n
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6B:m 2 8Xd, 1t KTH2 bm pBpQ  /QK BM K T mb2/7Q  i?2 2

1 +?2 K T +QMi BM2/ #mBH/BM:b- +QKTQb2/ Q7 p "BQmb TQHvV
M2t KTH2 K T Bb b&BymV BBIBQ 2 +? T Q#H2K BMbi M+2- r2 °
bbB;M2/ ?2QbTBi H-}'2 bi iBQM- M/ +QMbi' m+iBQM +QKT M\
bm pBpQ b-}"2b- M/ m##H2r2 2 M/QKHv bbB;M2/ HQ+ iBQI
i?72b2 HQ+ iBQMb +QmH/ Qp2 H T U2X;X- bm pBpQ + M #2 BN
2T B 2/VX

6Q HH 2tT2 BK2Mib-r2 mbR9ektQXxBQMITH MMBM; BKTH2K 2|
7°QK i?2 PT2M JQiBQM SH RNWBMT GB®7 i?Z KQiBQM TH MMBM
7Q° . _ah SaX 6Q° Qm' BKTH2K2Mi iBQM Q7 : _ah Sa- +QM};m"
k@/BK2MbBQM H TQb2 Q7 "Q#Qi M/ /Q2b MQi +QMbB/2" i?2
>Qr2p2 -Bib?QmH/ #2 MQi2/i? i ?B;?22  /IBK2MbBQM H +QM}:m"
#2 mb2/ rBi?BM i?2 i?2Q 2iB+ H7 K2rQ F rBi? /Bz2 2Mi +?QE
BKTH2K2Mi iBQMX

g2 M HH 2tT2 ' BK2Mib QM M Bd@38e8 *SI| rBi? 3:" Q7 _ J)
bQm +2 +Q/2 7Q" : _ah Sa M/ b+ 'BTib mb2/ 7Q" 2tT?2iBIK,2Mib +
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ff;Bi?2m#X+QKf K2bbBNK;f; bi ThX;Bi

8XjXR2i B+b

g2 2p Hm i2/i?2 T2 7Q K M+2 Q7 : _ah Sa M/ i?2p BQmb # I
7QHHQrBM; K2i'B+h,

*QKTmi iBQM hBXXQi H iBK2 M22/2/ 7Q° M H;Q Bi?K iQ bQl
ah S@ah* T"Q#H2KX

*Qp2 ;2 S2'+2MA2; T2 +2Mi ;2 Q7 i?2 T'Q#H2Kb i? i bT2+B}
bm++2bb7mHHV bQHp2/X

J F2bT, M?2 iQi HiBK2 7°QK i?2 bi i Q7 i?2 }'bii bF BM b+
+QKTH2IiBQM Q7 i?2 H bii bFBMi?2 b+?22/mH2X

h™ p2H i,BiR2 iQi HiBK2i? i2 +? ;2MibT2M/b i p2HBM; #2ir2:
Bb bbB;M2/X

h bF SH MMBM; LQ/2bi22TMMWRE2" Q7 MQ/2b i? i 2 2tT M/2/
i?72 b2 "+? BMi?2i bFTH MMBM; H v2 X

h bF SH MMBM; LQ/2i®2BbBKZ/2" Q7 MQ/2b i? i "2 pBbBi2/ In
b2 "+? BMi?2i bFTH MMBM; H v2 X

h bF HHQ+ iBQM LQ/2b?2tMnvVKZR2" Q7 MQ/2b i? i 2 2tT M/2/
i?72 b2 "+? BMi?2i bF HHQ+ iBQM H v2'X

h bF HHQ+ iBQM LQ/iZ2 BrbR#2" Q7 MQ/2b i? i "2 pBbBi2/ /r
b2 “+? BM i?2i bF HHQ+ iBQM H v2 X

p2° ;2 LmK#2® Q7 *QM+m i2Mip2 bED MmK#2" Q7 i bFb i? i Q
bBKmHi M2QmbHvV i? Qm;?2Qmii?2 b+?2/mH2X

BX|XKQKT Bh@Mb2[m2MibhAHBM2b

6Q  i?2 }'bi irQ 2tT2 ' BK2Mib- r2 +QKT "2/ : _ah Sa ; BMbi ir
"Qi? # b2HBM2b 2 b2[m2MiB H MvViBK2 p "B Mib Q7 i?2 :_ah S
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MQi BMi2 H2 p2 BM7Q K iBQM #2ir22MH v2 ' bX bbm+?-i?2irQ
BM; BM/BpB/m H bQHmMiBQMb iQ 2 +? Q7 i?2 7Qm" > b2T " i2 bm
b2[m2MiB H QT2 iBQM Q7 i?2 # b2HBM2b /Bz2 b bB;MB}+ MiH
?B2° "+?B+ H TT Q +?i? i BMi2 H2 p2b BM7Q K iBQM 7 QK i?2
b2 +? BM ?B;?2  H v2'bX q2 /2bB;:M2/ i?2b2 +QKT 'BbQMb iQ
BMi2 H2 pBM; KQ/mH2b rBi?BM : _ah SaX q2 + HH i?2b2 irQ M
[mMm2MiB Hh bF SH MMBM; MviBK2 UahS V M/ a2[m2MiB H h bF
Uah VX

b MviBK2 H;Q Bi?Kb-ah M/ ahS } " bi}M/ MBMBiB HbQHmMmM
ah* T Q#H2K M/ i?2M Bi2 iBp2Hv 2}M2i? ibQHmMIBQMX "Qi? a
b K2 T 'Q+2bbiQ }M/ M BMBiB HbQHMIiBQM, i AMbi27? QP2 TH

6B;m 28X3, >B;?@H2p2H "+?Bi2+im 2 Q7 ah fahS b?QrBM; BI
~QrX

N 8



mbBM; i?2 BM7Q K iBQM 7°QK i?2 HQr2  H v2'biQ T°'"mM2i?2 TI
+Qbib- ahS M/ ah bQH2HvVv mb2 BM7Q 'K iBQM 7 QK i?2 TH M
“X ITQM }M7BMW2 i bF TH MMBM; H v2  + 2 i2b ¥2KB RiRi" Bi K |
“2+2BpPBMIY--i bF HHQ+ iBQM b2 “+?2bi?2 BM+ 2K2Mi Hi bF |
~ mMbBM;QMHvV S M/rBi?Qmi+QMbB/2°BM; Mv bbQ+B i2/b+?
M+ 2T bb2/iQb+?2/mHBM;X a+?2/mHBM; i?2M #mBH/bi?2 I
T Q+2bb b:_ah SaX g?2M }M/BM; i?2 BMBiB HbQHmMIiBQM- #Qi"
H v2  QMHvV B7 i?2v + MMQi }M/ i?2 bQHmMIBQM 7i2 b2 “+?BM
+m "2MiH v2'X 6BM HHv- KQIiBQM TH MMBM; Bb + HH2/iQ + H+
#V i?22 b+?22/mHBM; H v2 X 6Q" 2t KTH2= i722# P2HBBWM 2B 2 B1bH M
+QK2 # +F iQ i?2 i bF TH MMBM; H v2' mMH2bb i?2 2MiB 2 BM
bT +2 Bb b2 “+?22/ M/ MQ bQHmMIBQM Bb 7QmM/X g?2M +QKT
irQ # b2HBM2b ;Bp2 M mM/2'bi M/BM; Q7 ?2Qr i?2 BMi2 'H2 pBM
T2 7Q K M+2X
h?2 /Bz2 2M+2 #2ir22M i?2b2 irQ # b2HBM2b “Bb2b BM ?2Qr i
M BMBiB H bQBR;iBQWBKN&22  }M/BM; M BMBiB HbQHmMIBQM- a
iQ Mb2 6*SPSBM M ii2KTiiQJM/i MRQiHQr2° bbQ+B i2/ K F2bT
ITQM }M/BM; MBi?22M T bb2bi?Bb TH Mi?2 ' Qm;?i?2 2biQ7i?2
iQ}M/ M BMBiB HbQHmMIiBQM-BM+HmM/BM;i bF HHQ+ iBQM- b+
A7 Bi }M/b MQi?2  bQHmMIBQM- Bi "2im "Mb iQ i?2 i bF TH MMB/|
b2 "+?2X h?Bb "2}M2K2Mi T°Q+2bb +QMiBMm2b mMiBH iBK2Qm
AM +QMi" bi- 7i2° }M/BM; M BMBiB H bQHmMIiBQM- ah +QM
BM+ 2K2Mi Hi bF HHQ+ iBQM bT +2X Ai ii2KTibrBQ?2AM/ MQi~
HQr2' bbQ+B i2/ K F2bT MX Ai QMHvV "2im "Mb iQ i?2i bF TH MN
i?22MiB'2BM+ 2K2Mi Hi bF HHQ+ iBQM bT +2 M/ bBKBH “Hv
g2 ™M HHi? 22 H;Q Bi?Kb : _ah Sa-ahS - M/ ah 7Qi?20b
Q7iBK2BM Q' /2 iQT QpB/22 +? H;Q Bi?K M2[m HQTTQ imM

N e



UV aQHmiBQM K F2bT MX#V hQi Hi  p2H iBK2 Q7 HH i?2 Q#

U/V LmK#2 Q7 i bFE TH MMBM; MQ/2
U+V LmK#2 Q7 i bF TH MMBMT MIQ22% pBbBi2/X

U7V LmK#2' Q7 i bF HHQ+ iBQM MQ
U2V LmK#2° Q7 i bF HHQ+ iBQMVMMZXb pBbBi2/X

6B:m 2 8XN, 1tT2'BK2Mi R, +QKT 'BbQM Q7 : _ah Sa iQ #Qi? |
UahS M/ ah Vr?2M b+ HBM; i?2 MmK#2"> Q7 "Q#QibX HH T Q#

h?2 iBK2r bb2H2+i2/ bi?2 KQmMiQ7iBK2i? iBiiQQF: ah Sa
h?Bb iBK2r b Hr vb ;"2 i2 i? Mi?2 iBK2 M22/2/ #v ahS M/ ah
M BMBiB HbQHMIBQM- K2 MBM; #Qi? # b2HBM2b ? / iBK2 iQ "

a+ H #BHBiv rBi? BM+'2 bBM; i2 KbBx2 ; BMbi b2[m2MiB H T7

h?2 } bi 2tT2 ' BK2Mi i2bi2/ i?2 #BHBiv Q7 :_ah Sa iQ b+ H2r
MmK#2 Q7 "Q#Qib BM +QKT "BbQM iQ i?2 b2[m2MiB H # b2HBN
i2bi2/ }p2 /IBz2 2Mi i2 K bBx2b, 8- Ry- R8- ky- M/ k8 "Q#QibX 6

M/QKHvV ;2M2" i2/ ky T'Q#H2K BMbi M+2bX HH T Q#H2K BMtI
bm pBpQ b-8}2b- M/ 8/ K ;2/#mBH/BM;biQ 2T B VX h?2 2b

Nd



"2 bmKK "B»H;BM2X8 X N

bb?QrMeBMn 28XMh Sa+"2 i2/ bQHMIBQMb rBi? HQr2" K F2lI
#Qi? Q7 i?2 b2[m2MiB H # b2HBM2bX PM p2° ;2-i?2 K F2bT
bQHMIBQMbr b ke3W M/ kd9W H ;2 i? Mi?Qb2 Q7 :_ah Sa- "2

g?BH2 2 +?2 TT Q +? b2 +?22/i?2 b K2 TH M bT +2 7Q° HH
BM7Q K iBQM miBHBxXx2/ #v 2 +? TT'Q +?2 iQ b2 “+2 i?2 TH M b
iQr?v: _ah Sa +'2 i2/ bQHMIBQMb rBi? HQr2" K F2bT MbX ahsS
+QMbB/2"i?2 ;2Mi@ ;MQbiB+i bFbr?2M #mBH/BM; i?2i bF TH
i?72 T'"QtBKBiv Q7 i bFb iQ QM2 MQi?2  Q° Mv +QMbi> BMib TF
Q7 i bFb #vi?2 bbB;MK2Mi Q7 "Q#Qib M/ i?2B i bFb T QtBKBi
Qi?2 2?2 M/-2p Hm i2b TH M MQ/2b # b2/ QM b+?22/mH2 i? i BM
Q7 "Q#QibX h?Bb BKTHB+BiHv +QMbB/2 b i?2 T QtBKBiv Q7 i
T QtBKBiv Q7 i?2 "Q#QibiQ i?2B° bbB;M2/i bFbX :_ah SaBb i’
KQ 2BM7Q K2/ b2 "+?2i?2 " Qm;? i?2 TH M bT +2 M/ b2H2+i i bF
i?72 Qp2° HH K F2bT M r?2M i?2 Qi?2° +QMbi> BMib ‘2 +QMbB/2

ii?72 HHQ+ iBQMH2p2H-ahS M/ah +QM/m+i b2 +?2i?2 Qn
i bF HHQ+ iBQM bT +2 rBi?Qmi +QMbB/2 ' BM; i?2 "2bmHiBM: b-
ah mb2 S_iQ ;mB/2i?2B b2 “+?-i?22v BKiQ }M/ MY HHQ+ iB(
#v bbB;MBM; b 72r "Q#Qib b TQbbB#H2X h?Bb + mb2b i?2K iQ
i Bip Hm2b 2; "/H2bb Q7i?2 'Q#Qibo Qi?2° bbB;MK2MibX b
i Bip Hm2b ;2i bbB;M2/ KmHIBTH2 i bFb r?BH2 Qi?2" "Q#Qib "
MQ "Q#Qi+ MT2 7Q ' KKQ'2i? MQM2i bF i Mv ;Bp2M iBK2-i?F
M/ + M H2 /iQ HQM;2 K F2bT MX //BiBQM HHv- r?2M ahsS
"Q#QibiQi bFb-i?22v/Q MQi +QMDbB/2 i?2 "Q#Qi6b T 'QtBKBiv i
iQ "Q#Qi M22/BM;iQi  p2H 7 “/Bbi M+2iQ 2 +? Bib bbB;M2/
bi "iQ7i? ii bF M/H2 /biQ HQM;2 K F2bT MX b :_ah Sa +Q|
b+?2/mH2 M/ i?2 KQiBQM TH Mb- Bi + M +QM/m+i KQ'2 BM70Q

N3



BM+ 2K2Mi Hi bF HHQ+ iBQM bT +2 M/ b2H2+ib M HHQ+ iBQ
AMB;m 2 8RN#Z + M b22i? ii?2 bQHMIBQMb ;2M2" i2/ #v : _ah S
"Q#QibiQ i’ p2H H2bbiQ "2 +?2 2 +? bbB;M2/i bFi? M #Qi? ahS

6B;m 2 8MMNB;m 2 ®RQF i?2 MmK#2 Q7 i bF TH MMBM; MQ/2b
2tT M/2/X b HHi?'22 TT ' Q +?2bmb2 ;2Mi@ ;MQbiB+i bFb-i-
Q7 "Q#Qib? / bK HH2 BKT +iQMi?2i bF TH MMBM; b2 “+?2-r*°
p B iBQM BM i?2 MmK#2 Q7 i bF TH MMBM; MQ/2b pBbBi2/ N\
b22M- : _ah Sa #Qi? pBbBi2/ M/ 2tT M/2/ 72r2 i bF TH MMBM;
M/ ah X h?Bb Bb HBF2Hv /m2 iQ Bib KQ 2BM7Q K2/ b2 "+? M/
Q7 i?2TH MbT +2 # b2/ QM i?2BM7Q K iBOM 7°QK i?2i bF HH
KQIBQMTH MMBM: H v2'bX "2+ mb2ahS M/ah /QMQimb2i?E
i?2v+ M }IM/ i bFiTHIM iBl328mi r?B+? + MMQi #2 HHQ+ 12/ (
7Q  r?B+? KQiBQM TH Mb + MMQi #2 + 2 i2/X ITQM }M/BM; bm+
b2 "+?BM; HQ+ HHVBMIi?2TH MbT +2pR t?2IiNQ?2Im+BIQIB2 i) Hn
h?Bb+ M+ mb2i?2KiQ ;2ibim+FBMi?2HQ+ HKBMBKmMK Q7 TF
X 6m'i?72 ' KQ ' 2-ahS mMb M MviBK2 TT Q +? 1i?2i bFTH M
Bi }M/b M BMBiB HbQHMIBQM- Bi +QMiBMm2b iQ b2 “+?2 i?22 Tk
BbT "iQ7 #2ii2" bQHmMIiBQMX h?Bb + mb2b BiiQ pBbBi M/ 2tT
TH MMBM; MQ/2b i? M 2Bi?2  : _ah Sa Q  ah X

6B:m 2 SMMB:m 2 BXQ7i?2 MmK#2> Q7 i bF HHQ+ iBQM MQ/
TT'Q +? pBbBi2/ M/ 2tT M/2/X bi?2MmK#2 Q7 "Q#QibBM+"2
HHQ+ iBQM MQ/2b pBbBi2/ M/ 2tT M/2/ BM+ 2 b2b 2tTQM2MiE
#Qi? pBbBi2/ M/ 2tT M/2/72r2 i bF HHQ+ iBQM MQ/2bi? M ah:
iQi?2b2 "+?2i?2°Qm;?i?2TH MbT +2-: ah Sa+QM/m+ib KQ 2
i?72 BM+ 2K2Mi Hi bF HHQ+ iBQM bT +2 M/ mb2b BM7Q K iBQ
T°"mM2 TQ iBQMb Q7 i?Bb bT +2X HbQ-bBM+2 i?2b2 # b2HBM?2
i?72 b+?2/mH2 Q" "2[mB 2/ KQiBQM TH iMbi-H2A2M@iM2INA?/mH?2.
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UV aQHmiBQM K F2bT MX#V hQi Hi  p2H iBK2 Q7 HH i?2 Q#

U/V LmK#2 Q7 i bFE TH MMBM; MQ/2
U+V LmK#2 Q7 i bF TH MMBMT MIQ22% pBbBi2/X

U7V LmK#2' Q7 i bF HHQ+ iBQM MQ
U2V LmK#2° Q7 i bF HHQ+ iBQMVMMZXb pBbBi2/X

6B;m 2 8XRy, 1tT2 ' BK2Mi k, +QKT "BbQM Q7 : _ah SaiQ #Qi? |
UahS M/ ah Vr?2M b+ HBM; i?2 MmK#2 Q7 ;Q HbX HH T Q#F
Q QM2 7Q  r?B+? KQiBQM TH Mb + MMQi #2 + 2 i2/X ITQM }M/
i?72vrBHH bi "ib2 "+?BM; HQ+ HHvBM i?2 BM+ 2K2Mi Hi bF H
+HQDb2 i®BHH ? p2 #2ii2° ?22m BbiB+ p Hm2bX h?Bb + M + mb2 i?
HQ+ HKBMBKMK Q7 BM+"2K2Mi Hi bF HHQ +XiB@MAZT KkQ 2m " (
ah "mMb M MviBK2 TT Q +? ii?2i bF HHQ+ i BQMH2p2H- bC
bQHMIBQM- Bi +QMiBMm2b iQ b2 +?2 i?2 BM+"2K2Mi Hi bF HHC
i?7 i BbT "iQ7 #2ii2°" bQHmMIiBQMX h?Bb + mb2b BiiQ pBbBi M/
i bF HHQ+ iBQM MQ/2bi? M 2Bi?2" :_ah Sa Q" ahS X

Ryy



a+ H #BHBiv rBi? BM+ 2 bBM; MmK#2 Q7 ;Q Hb ; BMbi b2[m2N

h?2 b2+QM/ 2tT2"BK2Mii2bi2/i?2 #BHBivQ7:_ah SaiQb+ H
MmK#2° Q7 ;Q H+QM/BiBQMb +QKT "2/ iQ i?2 b2[m2MiB H # b
HHQr2/ mbiQ; BMBMbB;?ib BMiQ ?Qri?2: _ah Sab+ H2b b 7n
T Q#H2Kob bBx2X 6Q  i?Bb 2tT2 'BK2Mi- i?2 MmK#2> Q7 ;Q Hb
BM BM+ 2K2Mib Q7 8X g2 " M ky T"Q#H2K BMbi M+2b 7Q" 2 +?
BMbi M+2b mb2/ R8 "Q#QibX h?2 "2bmHib Q7 iBBbhmtT BXBXK2 Mi -

bb?QrMBMn 2 8XRIM +QKT 2/iQahS M/ah -: ah Sa+ 2 i
bQHmMIBQMb rBi? HQr2" K F2bT Mb i? M #Qi? Q7 i?2 b2[m2MiB
ahS ;2M2° i2/ bQHMIBQM rBi? K F2bT M i? ir b k38W Q7 i?:
;2M2° i2/X ah ;2M2° i2/ bQHMIBQM rBi? K F2bT M i? ir b k
. _ah Sa ;2M2 i2/X h?Bb Bb + mb2/ #v i?2 b K2 b2n# Qbbb b+BIM -
iBQM &XPM+2 ; BM- :_ah Sa mb2b KQ 2 BM7Q K2/ b2 "+?2 i? !
TH MMBM; M/ i bF HHQ+ iBQM bT +2bX h?Bb KQ 2 BM7Q K2/
i p2H iBK2 #v i?2 "Q#Q6B;mb23MBMHQr2" Qp2° HH K F2bT MX

6B;m 2 8XREB; m 2 8XRQY i?2 MmK#2" Q7 i bF TH MMBM; MQ/
M/ 2tT M/2/X b i?2 MmK#2 Q7 ;Q Hb BM+'2 b2b- i?2 Qp2 H
H2M;i? Q7 i?2 i bF TH M M22/2/iQ +?B2p2i?2b2 ;Q Hb #2+QK
M BM+'2 b2 BM i?2 MmK#2" Q7 i bF TH MMBM; MQ/2b pBbBi2/
b22M-: _ah Sa pBbBib M/ 2tTHQ '2b 72r2 i bFTH MMBM; MQ/2h
ah X

6B;m 2 8XNRGR; m 2 XY 71?2 MmK#2 Q7 i bF HHQ+ iBQM MQ/
TT'Q +? pBbBi2/ M/ 2tT M/2/X b K2MiBQM2/ BM i?2 T 2pBQ
MmK#2" Q7 ;Q Hb BM+ 2 b2b-i?2 MmK#2> Q7i bF TH MMBM; MQ
T'QT ; i2b M/ BM+'2 b2b i?2 MmK#2> Q7 i bF HHQ+ iBQM MQ/:
b+ M#2 b22M-: _ah SapBbBib M/ 2tTHQ 2b 72r2 i bF HHQ+ i

RyR



UV *QKT 'BbQM Q7 : _ah Sa iQ#§*S®KBT 'BbQM Q7 : _ah Sa iQ 6*SP!
h6G S- M/ PShA* BM i2 Kb QA6 G#HRKPShA* BM i2 Kb Q7 iQi H Mn
+Qp2° ;2X #2° Q7 :°QmM/2/ i bFbX

U+V *QKT 'BbQM Q7 : _ah Sa UQV6*ORS-"BbQM Q7 :_ah Sa iQ 6*SPS
h6G S- M/ PShA* BM i2 Kb QW6 ®B- ;M/ PShA* BM i2 Kb Q7 +QKTm
#° M+?BM; 7 +iQ Q7 TH MMBMBBM iBXe X

U2V *QKT 'BbQM Q7 : ah Sa UF\6*SPSF 'BbQM Q7 : _ah Sa iQ 6*SP
h6G S- M/ PShA* BM i2 Kb QR6ISQS-mM/PMEhA* BM i2 Kb Q7 i?2 p2°
K F2bT MX MmK#2 Q7 i bFbi? i ? TT2M +QM+m" "2

6B;m 2 8XRR, 1tT2 ' BK2Mij, +QKT 'BbQM Q7 : ah SaiQi? 22
UB*SPS- h6G S- M/ PShA*V r?2M b+ HBM: i?2 MmK#2"> Q7 ~Q#¢
? p2 R8;Q HbX

ahS M/ ah X

BX|X1QKT Bh@MRKTQSH MMDbD2HBM2b

6Q i?2i?B/ M/7Qm’ i? 2tT2 BK2Mib-r2 +QKT “2/: _ah Sa ; E
Q7@i?2@ 1 i2KTQ Hi bF TIBIVMMShARIEHZS M/ h6 G FEON
R8Y h?2b2 TH MM2 b ? p2 #22M b?QrM iQ #2 ?B;?Hv 2z2+iBp!
TQ  HTH MMBM; r?2M +QKT 2/ iQ T'BQ  bi i2@Q7@i?2@ ii2
rbi?2?B;?22bi T2 °7Q KBM; MQM@TQ i7QHBQ TH MM2" ii?2 k)

Ryk



*QKT2iBiBQMOb i2KRQXHISh#AF ¢ b i?72 # b2HBM2 mb2/ 7Q i?BEk
iBOQMX 6*SPS Bb 7°QK Qm > T°'BQ rQ'F M/ ? b #22M /2KQMbi" i
. BMbii?2b2 Qi?2  i2KTQ  HTH MM2 bX

>Qr2p2'- MQM2 Q7 i?2 i2KTQ  H TH MM2'b + M +QKTmi2 KQ
+Q HBIiBQMb # b2/ QM i° BibX hQ "2bQHp2 i?Bb M/ 2Mbm~ 2 7
T 2T Q+2bbBM; bi2TiQ 7Q KmH i2i?2 T'Q#H2K BM rvi? ir b
TH MMBM: 7Q ' KmH iBQMX 6Q" 2 +? T'Q#H2K- i?2 T 2T Q+2bb
7TMHHV +QMM2+i2/ ;> T?r?2'22 +?2 MQ/2 Bb HQ+ iBQM U2X;X
BMBiB HHQ+ iBQM-2i+XV- M/2 +?22/;2BbH #2H2/rBi?i?2i
+Q HBIBQMX AM Q' /2  iQ + H+mH i2i?2 i  p2'b HiBK2b-i?2 H.
TH MMBM; KQ/mH2 7°QK : _ah Sa7Q  KQiBQM TH Mb #2ir22M 2
H2M;i? Q7 2 +? KQiBQM TH M M/ i?2 bT22/ Q7 2 +?2 "Q#Qif+Q |
+QKTmi2i?2 i  p2'b HiBK2b 7Q 2 +? 2/;2X

L2ti- i?2 T°2T Q+2bbBM; bi :2 ++QKKQ/ i2/ 7Q  i?2 7 +i i?
TH MM2 b + MMQi ? M/H2 i Bi@# b2/ KQ/2HbX g2 +QMp2 i2/ 2
BMIiQ b2i Q7 MQM@ ;2Mi@ ;MQbiB+ i bFbX h?2b2 i bFb 2 +? +
bbB;M2/ iQ 2t2+mi2 i?2KX h?Bbr b /QM2 #v +QKTmiBM; b2i
iBQMbX 6Q 2 +? ;2Mi@- ;iMBBIRT iQuiR2bbBM; bi2T +?22+F2/ 2 +
+Q HBDBIQ® /2i2 " KBM2 B7 i?2 +Q HBiBQMGOb +QK#BM2/ i  Bib b
"2[MB 2K2MiprpRP@&PQ A7 i?2 +Q HBIiBQMGOb +QKHABMIZI2IM Bib b iE
MQM@ ;2Mi@ ;M@ WiB+i20FR2/- M/i?2/m’> iBQM Q7 i?2 MQM@ ;2
i bFr bmT/ i2/ # b2/ QM i?2 iBK2 i?2 +Q HBiBQM M22/2/iQ +Q
HHv- KQp2i bFbr2'2 //2/7Q 2 +? BM/BpB/m H "Q#QiiQ i p2
MQi?2 X h?2 i2KTQ  HTH MM2 b mb2/i?2 MQM®@ ;2Mi@ ;MQDbi
1?72 T Q#H2KX

"v. /[IBM; i?2b2 i bFb pB i?2 T'2T ' Q+2bbBM; bi2Th- i?2 i2K
2z2+iBp2Hv b2 "+?BM; i? Qm;? /Bb+ 2iBx2/ p2 bBQM Q7 i?2 2

Ry]j



UV *QKT 'BbQM Q7 :_ah Sa iQUENSPGKEM BbQM Q7 :_ah SaiQ 6*SPS
i2°Kb Q7 T'Q#H2K +Qp2° ;2X i2°Kb Q7 iQi HMmK#2 Q7 :°QmM/2/i b

U+V *QKT 'BbQM Q7 :_ah SaiQ 6*SPS BM
i2°Kb Q7 p2° :2# M+?BM; 7 +WQVQYDRKA VBWEMW: Q7 : _ah SaiQ 6*SPS I
b2 “+2X i2°Kb Q7 +QKTmi iBOQM iBK2X

U7V *QKT "BbQM Q7 :_ah SaiQ 6*SPS
U2V *QKT 'BbQM Q7 :_ah Sa iQ26K®PG7BiM2 p2  :2 MmK#2 Q7 i bFb
i2°Kb Q7 bQHMIBQM K F2bT MR TT2M +QM+m  2MiHvX

6B:m 2 8XRk, 1tT2'BK2Mi 9, +QKT 'BbQM Q7 :_ah SaiQ i? 22
U6*SPS-h6G S- M/ PShA*V r?2M b+ HBM: i?2 MmK#2" Q7 :Q HX
R8 :2MibX

a+ H #BHBiv rBi? BM+'2 bBM; i2 K bBx2 ; BMbi i2KTQ  H TH M|

6Q i?Bb 2tT2 BK2Mi- r2 mb2/ }p2 /IBz2 2Mi i2 K bBx2bX 6Q"
M/QKHv ;2M2" i2/ ky T"Q#H2K BMbi M+2bX HH T Q#H2K BM
bm pBpQ b-912b- M/ 9/ K ;2/ #mBH/BM;biQ 2T B'VX 6Q" 2 +
M2 +? H;Q Bi?K mMiBH Bi 2Bi?2  bQHp2/i?2 T " Q#H2K BMbi
Q 2t+22/2/ Ry@KBMmMi2 iBK2QmiX g2 "2/m+2/i?2 MmK#2™ Q7
R/m2iQi?2 iBK2 2[mB 2/ 7Q 2 +?2 Q7 i?2 i2KTQ  HTH MM2 b
BMbi M+2bX aBM+2 r2 +QmH/ MQi K2 bm 2 i?2 MmK#2" Q7 ;"Q

Ry9



#° M+?BM; 7 +iQ  7Q  h6G S M/ PShA* rBi?2Qmi KQ/B7vBM; i?:
QMHV "2TQ i i?Qb2 K2i ' B+bH;Qn" B *SERBREMN "2 KXRR#2HB2p?2
i? ih6G S M/ PShA* rQmH/ ? p2 ;2M2" i2/i?2b K2 MmK#2 Q7 ;
bi?2iQi HMmK#2 Q7 ;"QmM/2/i bFb Bb T'Q#H2K BMbi M+2@

6B;m 2 SXRRDb 2 +?2 TT Q +?26b T Q#H2K +Qp2  :27Q 2 +?2 i
#2 b22M- b i?2 MmMK#2 Q7 "Q#Qib BM+"2 b2/- 6*SPS- PShA*- |
iQ }JM/bQHMIBQMb iQi?2 TH MMBM; T'Q#H2KbX q?BH2 :_ah Sa
6*SPS- h6G S- M/ PShA* bQHp2/ QMHvV 99- je- M/ R9 T Q#H2K|
7 +i- PShA* +QmH/ MQi bQHp2 Mv T Q#H2K rBi? KQ 2i? M8 Q.
h6G S +QmH/ MQi bQHpP2 Mv rBi? KQ 2 i? M R8 "Q#QibX h?BE
7 #ii? i- bi?2 MMK#2 Q7 ;2Mib BM+ 2 b2b- 7Q  i?2 i2KTQ" H
Q7 ;°’QmM/2/ i bFb U HHQ+ i2/ i bFb M/ KQp2 i bFbV BM+'2 b2
6B;m 2 8XRP# ?2 i2 KbBx2 BM+ 2 b2b-:_ah SaK BMi BMb i?2
"QmM/2/i bEb /m2iQ ;2Mi@ ;MQbiB+ TH MMBM;X //BiBQM H
?2 p2 ;°QmM/2/i bF7Q 2 +? TQbbB#H2 +Q HBiBQM-i bF b+?2k
M iBQM bi?2v "2b2 “+?BM;i?22MiB 2 T'Q#H2KbT +2 QM QM2
Q7 ;"QmM/2/ i bFb HbQ H2 /b iQ Km+? ?2B;?22 # MB82EBM; 7 +i
m 2 8XRRath Sa? b 7 B'Hv +QMbBbi2Mi p2 ;2 # M+?BM; 7 +i
i2 KbBx2 BM+"2 b2bX >Qr2p2 - i?2i2KTQ  HTH MM2'b ? p2 H
7 +iQ - M/i?2 p2 ;2 # M+?BM; 7 +iQ  ;"Qrb bi?2i2 KbBx2 ;

h?2 H “;2° MmK#2> Q7 ;"QmM/2/ i bEFb M/ ?B;?2° p2 ;2 # |
+°2 b2/i?2 +QKTmi iBQM iBK2 7Q  i?2 i2KTQ  HTH MM2'bX >Q
6B:m 2 8XRRM 7Q  i?2 T ' Q#H2KDb i? ii?2i2KTQ  HTH MM2 b +
bQHpP2/i?2K 7 bi2 X q?BH2 HH Q7 i?2 TT Q +?2b iQQF HQM;?2
i72i2 KbBx2BM+'2 b2/-i?2BM+"2 b2BMi2 KbBx2? / Km+?K
QM i?2 i2KTQ  HTH MM2'bd +QKTmi iBQM iBK2bX

6BM HHv- r2 K2 bm' 2/ i?2 K F2bT M Q7 i?2 bQHmMiBQM 7Q" :
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#2 b22 B K 2 8%RRRS- PShA*- M/ h6G S ;2M2° i2/ #2ii2  bQHm
i2 Kb Q78 Q#QibX >Qr2p2 -i?2v+'2 i2/rQ b2 bQHmMiBQMb UB X
bQHMIBQMb 7Q  H ;2 i2 KbBx2bX S 'iQ7i?2 2 bQM :_ah Sa +
K F2bT Mb Bb i? i Bi +'2 i2b TH Mb rBi? ?B;?26B QM2 &XRRI#v-
b "2bmHi-: _ah Sad bQHMIBQMb ++QKTHBb? KQ 2 bBKmHi M
+QKT +iX h?2 BM+°2 b2 BM p2  ;2# M+?BM;7 +iQ M/ MmK#?2
HbQ +QMi B#miBM; 7 +iQ b iQ i?2 i2KTQ  HTH MM2 b6 HQr2"
b2 "+?2b BKTHB+BiHv KBMBKBxXx2b i?2 MmK#2 Q7 i bFb BM i?2
KBMBKBxX2 i?2 Qp2° HH K F2bT MX

a+ H #BHBiv rBi? BM+'2 bBM; MmK#2" Q7 ;Q Hb ; BMbi i2KTQ"

6Q 1?72 7Qm i? 2tT2 BK2Mi-r2p B2/i?2 MmK#2 Q7 ;Q Hb 7"
MmK#2 Q7 ;Q Hb-r2" M/QKHv ;2M2" i2/ ky T'Q#H2K BMbi M+2t
2 /R8 "Q#Qib 2 +?2X 6Q 2 +? T'Q#H2K BMbi M+2-r2 > M2 +2?2 H
bQHpP2/ i?2 T'Q#H2K BMbi M+2- " M Qmi Q7 K2KQ v- Q  2t+22/2
PShA*r bmM #H2 iQ bQHp2 Mv Q7 i?2 T Q#H2K BMbi M+2b M/
“2bmHib #2HQrX

aBKBH "Hv iQ 2tT2'BK2Mi j- K2 bm 'BM; i?2 MmK#2 > Q7 ;" Qm\
#> M+?BM; 7 +iQ 7Q h6G S rQmH/ 2[mB 2 +? M;BM; Bib +Q/2
7 Q&B;m 2 8XMR&B;m 2 8XRKHQ- bBKBH HviQ 2tT2 BK2Mi j- h6C
?2 p2i?22b K2 MmK#2 Q7 :°QmM/2/i bFb b 6*SPS bi?2iQi H Mr
i bFb Bb T"Q#H2K BMbi M+2@bT2+B}+X

6Q i?Bb 2tT2 BK2Mi- 6*SPS M/ h6G Sr2'2 #H2 iQ bQHp2 bQ
BMbi M+2b mT iQ kR ;Q Hb-r?BH2 PShA*r b mM #H2 iQ bQHp2
i?72 MMK#2 Q7 ;Q Hb BM+'2 b2/-i?2 T2 +2Mi ;2 Q7 T'Q#H2Kb i
+QmH/ bQHp2 /2+°2 b2/X AM iQi H : _ah Sa bQHp2/ HH Rky T°
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UV *QKTmi iBQM iBK2 "2bmHb#VQ*QRDIBE; 2D2nHib 7Q  i2biBM; i?2 F
HBKBib Q7 :_ah SarBi?jy;Q HbaMBSaMwrBM@y ;Q Hb M/ M BM+'2 bB\
+°2 bBM; MmMK#2 Q7 :2MibX MmK#2 Q7 ;2MibX

6B;m 2 8XRj, 1tT2 BK2Mi 8, h2biBM; i?2 HBKBib Q7 :_ah Sa m|
BM+ 2 bBM; MmK#2" Q7 ;2MibX

M/ h6G S bQHp2/ 9e M/ 9y 2b@RmBp BRREDRR Bb H ";2HvV /m2
i?72 bB;MB}+ MiHvV ?B;?2° MmK#2" QBB @mMaXRKERPR 3B222"
p2° ;2# M+?BM; 76 Bi@ P B/XR kK +

g?BH2 :_ah Sa ? b KQ 2 +QKTmi iBQM HHv 2tT2MbBp2 ?2r
TH MMBM: H v2 /m2iQ Bibi bF HHQ+ iBQM M/ KQiBQM TH MM
H “:2° MmMK#2 Q7 # M+22bi? i2 +?2 Q7 i?2i2KTQ  HTH MM2'b
Bi2" iBQM Q7 i?2 b2 “+?2 + mb2b i?2K iQ #2 badBQnm2 X8 YBRkM #2 b
i?72 MMK#2° Q7 ;Q Hb BM+'2 b2/-i?2 b2T * iBQM BM i?2 KQmM;
T Q#H2K #2ir22M :_ah Sa M/ 2 +?2 Q7 i?2i2KTQ  HTH MM2 B
+ MMQi bQHp2 i?72 T Q#H2K rBi?BM i?2 iBK2QmiX h?Bb HBKBI
#2BM; #H2 iQ bQHpP2 T Q#H2K rBi? KQ 2i? M KR ;Q HbX

6BM HHv-r2 K2 bm '2/i?2 K F2bT M Q7 2 +?2 Q7 i?2;2M2" 2/
2tT2'BK2Mi j- :_ah Sa +'2 i2b bQHmMiBQMb rBi? #2ii2° K F2bT M
TH MM2 B2 8XRK2Bb Bb T 'iB HHv /m2 iQ :_ah Sad #BHE
+QKT +i TH Mb rBi? ?B;?2  p2 ;26BQM+I&RK7V Ub22

8XjXB2biBIM2HBKBIib

AMi?2}IM H2tT2 BK2Mi-r2i2bi2/i?2 HBKBibQ7:_ah SaBM 2
rBi?i2 KbBx2r?2Mi bF2/rBi? jy;Q HbX 6Q 2 +?i2 KbBx2-1i?2

Ryd



BMbi M+2b > M/QKHV ;2M2" i2/X 6Q 2 +? T'Q#H2K BMbi M+2- :
Bi2Bi?2 bQHp2/i?2 T Q#H2K BMbi M+2 Q 2t+22/2/ Ry@KBMn
BM+ 2 bBM; i?72 i2 K bBx2 mMiBH :_ah Sar b BM+ T #H2 Q7 b«
T Q#H2Kb rBi?BM i?2 Ry@KBMmi2 HBKBiX h?2 "2bmHib 7 QK i?
BMB:m 28XR]j

bb?QrM6eBMNM 2 8XRBRj? jy ;Q Hb-: ah Sa bQHp2/ah S@ah* T (
rBi? mT iQ 98 ;2Mib rBi?BM i?72 Ry@KBMmMi2 HBKBiX >Qr2p2 -
98-Bir b MQi #H2 iQ bQHpP2 HH Q7 i?2 T'Q#H2K BMbi M+2bX

h?2 BM+2 b2/ MmK#2 Q7 ;:Q Hb +QKT "2/iQ T'BQ  2tT2 BK2\
iQ ? M/H2 H ;2 i bF TH MMBM; bT +2b M/ HQM;2 TH MbX h
MmK#2 Q7 iBK2bi?2i bFTH MMBM; H v2 + HHbi?2i bF HHQ-
i?72i bF HHQ+ iBQMbT +27Q" 2 +? + HHX //BiBQM HHv- bi?2
i?2 bBx2 Q7 i?2i bF HHQ+ iBQM bT +2 7m’i?2  BM+'2 b2bX h?
iQ HHQ+ i2i?2i bFbX AMim M-i?2BM+ 2 b2BMi?2 MmK#2  Q
+ HHb iQ i?2 KQiBQM TH MM2 X q?BH2 i?2 K2KQBx iBQM M/ H
BMi?2 KQIiBOQMTH MMBM; H v2 ' BKT ' Qp2b +QKTmi iBQM H 2{+B
TH M Bb iBK2@+QMbmKBM;X HH Q7 i?2b2 7 +iQ b iQ;2i?2 BN
bBx2 i? i:_ah Sa+ M? M/H2 r?2M QT2 iBM; mM/2  +2i BM iB

8X9*QM+HmMbBQM

AM i?Bb +?2 Ti2'-r2 ? p2 7Q 'K HBx2/ M2r +H bb Q7 ?22i2°Q
T Q#H2Kb MBKRmHHIi M2Qmb h bF HHQ+ iBQM M/ SH MMBM; ri
*QMbi> BMib UahXSh@a@mV FMQrH2/;2- Qm" 7Q K HBx iBQM 2T
ii2KTi iQ 7TmHHvV BMi2;  i2 7Qm " BMi2 +QMM2+i2/ T'Q#H2Kb,
b+?2/mMHBM;- M/ KQiBQM TH MMBM;X AM //BiBQM-r2 BMi Q/
rQ FM K2/T?B+ HHv@ 2+m bBp2 bBKmHi M2Qmbi bF HHQ+ iB
BM; U: ah $aV T2'7Q Kb KmHIiB@H v2' b2 “+? iQ bQHp2 ah S
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h?Bb 7° K2rQ F #mBH/b QM i?2 Ah :a H;Q Bi?K /Bb+mbb2/ BM
M/ 2ti2M/bi? i TT'Q +?2iQ +Qp2° HH7Qm Q7i?2J_*[m2biBQ]
/Im+iBQMX

h? ' Qm:? /2i BH2/ #H iBQM bim/B2b- r2 r2°2 #H2 iQ b?Qr i’
TT'Q +? mb2/ #v :_ah Sa /2HBp2'b BKT ' Qp2/ T2'7Q K M+2 B\
[m HBiv Qp2  irQ b2[m2MiB H MViBK2 # b2HBM2b i? i /Q MQi BN
i?72 BM/BpB/m HKQ/mH2bc BM T "iB+mH ~ : ah Sar b #H2 iQ
K F2bT M KQ 2 [mMB+FHv i? M HH # b2HBM2bX g2 HbQ /2KQM
+QMbBbi2MiHV QmiT2 ' 7Q Kb bi i2@Q7@i?2@ 'ii2KTQ  HTH M
[mMm HBiv M/ 2{+B2M+vX 6BM HHv-r2 /2KQMbi i2/i? i:_ah Sa+
T Q#H2Kb rBi3d mQ HQ 4M7Q#Qib rROKEBW mi2b X

am#b2[m2Mi +? Ti2 brBHH b22FiQ #mBH/ BM i?2 7 K2rQ Fb
: _ah Sa M/ b22F iQ HQQb2M bQK2 Q7 i?2 +QMbi’ BMib Q7 i?2
IBb+mbb2/ #Qp2X
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*> Shl e
.@Ah :a, .uL JA* ALhl _G1o0l. SS_P *>hP 1aAGA1Lh
h aE GGP* hAPL- a*>1.IGAL:- L. JPhAPL SG LLAL:

aQ 7 "-r27? p2 /Bb+mbb2/ b2p2° H H;Q Bi?Kb 7Q i Bi@# b
HHQ+ iBQMX >Qr2p2' - mMiBH MQr- HH Q7 Qm" H;Q 'Bi?Kb 7Q
M IiBQM ? p2 bibmKBEfQ#H2K /QK BM BM r?B+? bT2+B}+ iBQMb
2K BM +QMbi MiX >Qr2p2°- "2 H@rQ H/J_a/Q MQi 2MDQvVv i?2
rQ H/- Km+? H2bb M mM+? M;BM; QM2X a2MbQ" M/ +im iQ
HQbb- M/ mM2tT2+i2/ /2H vb "2 HH #mi 72r 2t KTH2bX h?2l
BM/BpB/m H Q#Qi H2p2H- +QmH/ + b+ /2 BMiQ +RigKiLQT2B+ bv
i?7 i " Q#mbii bF HHQ+ iBRBRRIPTBHZ + T #H2 Q7 2z2+iBp2Hv °
p " BQmb 7Q Kb Q7 mM+2'i BMiv-/Q MQi +QMbB/2" # mTi/vM K|
/QK BMX

M Q#pBQmb r v iQVM MK/EHR2Q#H2Kb Bb iQ "2+QKTmi2 i?2 bQHm
MmMM2tT2+i2/ 2p2Mib Q++m X >Qr2p2'- br2 /2KQMbi® i2-i?Bb M
+B2MiX 1{+B2Mi TT Q +?2b ? p2 #22M /2p2HQT2/ rBi?BM i?2 +
"QH#ORBR{(bBM;H2@ Q#Qi Q  /2+QRKT QWw/ BHILi MFEM2Qmb i bF HF
iBQWMK >Qr2p2 - r2 biBHHH +F TT'Q +?2bi? i bBKmHi M2Qmtk
iIBQM-b+?2/mHBM;- M/ KQiBQMTH MMBM; BM/vM KB+ b2iiBM;
M/ ?22i2°Q;2M2Qmb i2 KbX

h?Bb rQ"F BMi"Q/mM2KWBi®#2" Bi@" b2/ hBK2 1ti2M/2/ h bF HF
T Q#H2KX Pm > 7Q KmH iBQM + M #2 b22M b M BMbi M+2 Q7 i’
T Q#HRKKMR- rBi? //BiBQM H +QMbi® BMib iQ ++QmMi 7Q° KQ
/IVM KB+ +? M;2bX aT2+B}+ HHv-r2 +QMbB/2  p "BQmb +? M;2b
i2 KU2X;X- "Q#Qi 7 BHm 2b-i bF /2H vb- 2i+XV i? i "2 mMFMQ
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6B;m 2 eXR, >B;?@H2p2H "+?Bi2+im 2 Q7 i?2 .@Ah :a

hQ //°2bb i?2 #Qp2- r2vA2 pRBHQAM+ 2K2Mi H h bF HHQ+ iBC
a2 "+? U.@Ah MaZ{+B2Mi H;Q Bi?K iQ bQHp2 /vM KBB T@Q#H 2Kk
m 2 eX@® i?2 “+?Bi2+im 2VX .@Ah :a T'QpB/2b '2bBHB2M+2
/Im2iQirQ BKTQ i Mi+? ~ BN BB b2/ BMQ7 BNB/BMB/m H KQ/mH
M/ BiBV2i2/ "2QB2tBbiBM; bQHMIBQMbX

6B bi- H2p2  ;BM; QmMRSIRYMPBBMWI2 HR? P22+ miBQM Q7 i bF
HHQ+ iBQM- b+?2/mHBM;- M/ KQiBQM TH MMBM;- .@Ah :a 2z
iBQMb i2 +? H v2  r?BH2 2Mbm BM; +QKT iB#BHBiv rBi? i?Qb2
BMbi M+2- .@Ah :a rBHH QMHV +QMbB/2° HHQ+ iBQMb i? i /Q |
bi BMib M/ b+?2/mH2brBi? 2 HBXx #H2 KQiBQM TH MbX AM/22
i? ii?Bb BMi2 ' H2 p2/ TT Q +? Bb bB;MB}+ MiHv KQ 2 2{+B2Mi
[M2MiB H TR&RY *QKT "2/ iQ Qm  T'BQ  K2i?Q/b- .@Ah :a
KQ 2 2{+B2Mi b+?2/mH2" M/ ++QmMib 7Q" i° p2H iBK2b iQ
b+?2/mHBM; M/ KQiBQM T H ivAbDRMi B 2 X 8 XR

a2+QM/-r2 H2p2 ;2 i?2 BMbB;?ii? i K Mv B pDMbM QiBQM®R2 M
T2'7Q K2/ 7Q  i?2 2tBbiBM; bQHMIBQM BMp HB/X 6Q  BMbi M+
QMHv HHQ+ iBQMb BMpQHpPBM:;i?2/ K ;2/ "Q#Qi M/i?2 QM2b |
q2 /2p2HQT;2i2/ "2 KB+? MBbK i? i BV B/2MiB}2b M/ +QMb2 p2t
bQHMIBQM i? i "2K BM p HB/ 7i2° M 2p2Mi M/ BBV QMHvV "2+0Q
bi H2X Pm> TT' Q +? + M ? M/H2 +? M;2b iQ BV "Q#Qi + T #Bt
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K2Mib- M/ BBBV i bF /m> iBQM- +Qp2'BM; #'Q / bT2+i ' mK Q7
[2KQMbi™ i2i? ii ;2i2/ 2T B bB;MB}+ MiHv /2+ 2 b2b +QKTmi
iQ "2+QKTmiBM; bQHMIiBQMb 7 QK b+ i+?-rBi? HBiiH2 iQ MQ
a2+Xm#b2+iB@M eX8XKk

AM //BiBQMiQi?2 #Qp2 +QKTmi iBOQM H M/2KTB B+ H #2M:
“2iB+ HBMbB;?ib BMiQi?2QT2" iBOQM Q7 .@Ah :aXaT2+B}+ HH
# b2/ iBK2@2ti2M/2/ i bF HHQ+ iBQM + M #2 pB2r2/ b M BM?:
iBK2 QTIiBKHEPEIVI2bi K F2bT2IMYmM/22 QTUERrEBivHHQ+ iBQMbV
i?2 i QM2 +QmH/ i’ p2'b2 i?Bb i’ /12@Qz bT2+i'mK #v Hi2 'BM;
i2° BM Qm b2 "+? ?2m BbiB+X G2p2 ;BM; i?Bb BMbB;?i-r2 /2
bm#@QTiBK HBivBMi2 Kb Q7 K F2bT M mM/2  KBH/ bbmKTiBC
;m - Mi22b QM bQHmMIBQM [m HBiv M/ ;mB/2 mb2 b BM+?2QQbB]I
[2KQMbi™ i2i? ii?2b2 #QmM/b +QMbBbi2MiHv 2QH/ BM T +iB+

AM bmKK “v-r2 +QMi'B#mi2,

RX7Q K H /2}MBIiBQM Q7 i?2 /vM KB+ i Bi@# b2/ iBK2@ 2ti2
T Q#H2KX

kX "2bBHB2Mi M/ 2{+B2Mi H;Q Bi?KiQ ? M/H2 /vM KB+ +? M

jXh?2Q 2iB+ HBMDbB;?ib BMiQ i?2 BM?2 2Mi i /2@Qz #2ir22
iBK HBivX S2°'7Q K M+2 ;m ~ Mi22bX

eXRS Q#H2K .2b+ BTiBQM

q2 #2;BM #v 7Q K HBXxBM; iYMTKR#H2RBi@% b2/ iBK2@2ti2M/
HHQ+ iBQM rBi? bT iR H2+QBbT 2HMMi i?2 bi iB+ p "B Mi- r?B+
HB:Mb rBi? T B@3-ROBJF- M/ i?22M BMi'Q/m+2 i?2 /vM KB+ p "B

*QMbB/2" i2NK?Q72‘Q;%M2me ‘Qﬁt@iib-‘@&igibibm T #BHBIB
[2b+ B#2/ #v +QHH2¢BOM' Qi° B -r?2@ 2R, +Q 2@

RRk



bTQM/b i@ iP2Bi 7QiM?D#QiX g2 dbBOM?2M P2 Q#Qi /Q2b
MQi TQbb2BEiBA U2X:X }'2i'm+Fb ? p2 ri2  + T +Biv- #mi Qi?
MQiVX bbm+?-i?22+ T #BHBiB2b Q7 i?2ii2 Ki+ Bli K2 i/ B}tM 2/ #v

Q= ¥': gV 2RV U

r?2°Qyu +Q "2bTQM/bi?2QQ%#DiuM/i’ BiX
g2 KQ/2H i?2M2i BFb i? i M22/iQ #2 +QKHT BIRi2Zirl) TF,
IB 2+i2/ ;GFEEV)- rBi? p2 VBRA62b2MiBM; bfa,G7, i b¥Mb
2/; 22T 2b2Mi "2H iBQMb?BTb #24r 2A2M1- M +r2QTD DFD/ 2 M + 2
+QMbi’ BMig V 2[mB 'BM; i& #2 bGKTH2i2/ #27 Q@ 2 i M2#2 bBM
U2X;X- } 2 Kmbi#2 Tmi Qmi #27Q 882M/B< ;i tM-@DMBM\BM i
4 6aV 2Mbm BE; MA /Q MQi Q++m” bBKmHi M2QmbHv U2X;X
TB+FmTirQ Q#D2+ib bBRjRHhM2@mbBEVI[MB 2/iQ +QKTH2i2
M/ Q#Qib + M +QKTH2i2 i bFb BM/BpB/m HHvV Q" +QHH #Q" i2
QM i?2 p BH #H2 "2bQm +2bX ) i
G2ii?2i  Bib '2[mB 2/ iQmiQKBR 22 /2 QiR £#y™:yim: y(M .
r22° ™ 2R, Bb i?2 KQmMi'QFi "2[mB 2/ mQX AD&?2" Bi Bb
MQi 2[mB 2/m¥VviiDE- r2 ?i=0X q2 + M i?mb KQ/2H i?2 “2[mB 2K
Q7 HH i bFb niBBBI;2i?i2 Bi K ,i Bt

Y = y@'. oy oMo

(722 mu +Q " 2bTQM/mMiRIiDE Wi i~ BiX

hQ 2t2+miZah-bFQ#Qi UQ" +Q HBIBOQMHHRIBOM@7T @R T i?b
Bib +m "2Mi +QM};m" iBQM iQ i?2 i bF@ b BIMMRiBHH ESD WMIKm  iBQ
i72 i bF6b }M H i2 ' KBM HC* QX X- BMMi° MbTQ i i bF- "Q#0Q
+QHHBbBQM@7°22 T i?b iQ i?2 T +F ;2- br2HH b 7 QK i?2 TE
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+QKTmi2 bm+? T i?b- NQBH/TKQpPBH2/ r?B+? /2b+ B#2b HH Q7
2QK2i'B+ BM7Q K iBQM #Qmii?2 2MpB QMK2Mi- BM+HmM/BM;

qBi? i?2 #Qp2 /2}MBiBQMb- rT ¥ QMH2KMBD KOBBIM; i?2 imTH?2
D=H;Q Y ;lgLr;Wi-r?2T2Bb i?2 i bF MBirRBFR?22 i2 K i® Bi
K i'BY- Bbi?2/2bB 2/i BiMLYBt2 2bT2+iBp2Hvi?2b2ib Q7 H
M/i2 °KBM H+QM};m  iBQMb bbQ¥BBB/ /IBb? I BFIBQM/Q7 i?2 rC
bi i2X

bQHMIBOM iQ i?2 T Q#HRK+QMWe-BYRY @7 i?° 22 BONTQM2Mi

HHQ+ iBQM Q7 "Q/B®W b bbED/mHBBBMI Q7 bbQ+B i2/ KQiBC
TH MbX

g2 /12MQi2 i?2 HHQ+ iBQM Q7 “Q#QHHIQ+ BFOMnKBERABti?2
b 7QHHQrb

2
011 O]_n
§ ¥ % %é
Om;1
(22 °Qm=1 B "Q#Qi Bb bbB;M?/iiQFX2
M HHQ+ iBQM Bb +QMbB/2:2Pp HIB/BRRM7i22+? +Q HBIiBQM b
i72 0" Bi "2[mB 2K2Mib Q7 i?2i bF iQ REDE B@ 13 tiBibpBHIB 2 / (
HHQ+ BQM/ QMBIBB2H2K2Mi@rBb2 ;"2 i2 Y?XMqQ ) 2M 2 i Q
i22 b2i Q7 HHNag KB/ #v
6Q K HHv- r2 /2 pNDHMIBRIN2 T Q#H2K /D MRYBM; i?2 imTH?2
S=h :X: ir?2°2 Bb p HB/ HHQBHBQMBI2 b2i Q7 +QHHBbB
KQiBQM TH MBb M/+22/mH2 i? i "2bT2+ib HH i2KTQ" H +QMbi’
LQi2 i? i i?2 T'Q#H2K 7Q KmH iBQM 7 QK #Qp2 bbmK2b i?
T Q#H2K U2X:X- i bFb- "2[mB 2K2Mib- "Q# @ik &+MdJ b@#+P/- KQ /2
Mv p HB/ b GHIQi BRRM " Q#H2K /D}MQMBM#2 *2M/2 2/ BMp HB/ r-
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M mMM2tT2+i2/ +? M:2 Q++m’b U2X:X- "Q#Qi 7 BHm 2b M/ BM

hQ + Tifvid KBMpB QMK2Mib rBi? mM7Q 2b22M +? M;2b- r2 /2}|

T Q#H2Kb r&M KB+ h’ Bi@" b2/ hBK2 1ti2M/2/Xh bF HHQ+ iBQM
6Q K HHv- r2 KQ/2H i?2 /vM KB+ T'Q#H2K /QK BM b

Dk=Hhry; Qi Y ks leks Lriy Wid;

r22°2i?22 bm&bBB B2/ iQ /2MQi2i?27 +i2 +?2 /QK BM/2}MBiBQMN
Ai2° iIB@QWiBH M mM2tT2+i2/ +? M;2 2/2}M2b D32 K QBKR®/QK
H "Hv-r2/2MQi2 bQHMIBQMiQi?2 +m "28iThQ#MN2K k2}MBiBQN
r?2°2¢ Bb p HB/ HEXKQBbHBQMBIi2 b2i Q7 KQiBQMI HbMB2/MH 2
7Q° HH i bFbi? i '2bT2+ib HHi2KTQ  H +QMbi® BMibX

br2bQHp2i?2/vM KB+ i Bi@# b2/iBK2@2ti2M/2/i bF HHQ-
BMi2 2bi2/ BM irQ QDK+ 2BpBARBY M 2/ #v i?2 KCEJWJI7 W 2
a+?22/mHM/ BBVQmM +2 bm{#B2NM+y 2; i2/ i QBiR 2H2K2Mi@rBb?2
;72127012 MQ 2[m HiQ i?2Y2XmB 2K2Mib

S'Q#H2K bi i2KZBWi2M Mv M2r T'Q#H2K /2}MBDRO MCQKI@+B}2/
Tmi2 i?2 bQHMWMBQMBKBXBM; 7Q° iBK2 2{+B2M+v r?BH2 2Mbm"
+B2M+vX

eXkPp2 pB2r Q7 TT Q +°?

hQbQHpP2i?2/vM KB+ i Bi@# b2/iBK2@2ti2M/2/i bF HHQ+
iB H+QMbi> BMib- b /2}022/iB@M2EMiOQ/m+2 Qm  .vM KB+ AM+"
i Hh bF HHQ+ iBQM :° T? a2 ‘+? U.@Ah :aV H:Q 'Bi?KX h?2Qm;
? p2 #22M T QTBOMDI M) M2B@i@# b2/ i bF bIBBI MR DM ir
"2 r "2 Q7 QMHvV QM2 TT QR99 iAl :4(2bb2bBiR2@ 2ti2M/2/
i Bi@# b2/i bF HHQ+ iBQM T Q#H2KX aBM+2 .@Ah :a+ M #2 I

RRS8



Q7 Ah :a-r2#2;BMrBi? ?B;?@H2p2H bmKK "vQ7i?2bBKBH "B
T QpB/2 /2i BHb BR+aR2 @B @ Xij

.@Ah :ab? "2birQ 7mM/ K2Mi HT QT2 iB2b rBi? Ah :aX 6B bi
i?7°22@H v2  M2bi2/ "+?Bi2+im 2 7°QK Ah :a-BMr?B+? i?2 T (
iBQM-a+?2/mHBM;- M/JQiBQM SH MMBM; "2BMi2 H2 p2/X a2
+QKTmMi2 bQHMIBQMb BM+ 2K2Mi HHV #Vv T2 '7Q KBM; ;" T?@# |
?2m " BbiB+bX

.@Ah :a/Bz2'b7°QK M/BKT Qp2bmTQMAh :aBMb2p2  Hr v
bQHp2b KBt2/@BMi2;2° HBM2 ~ T Q; Kb UJAGSbV iQ +QMbi ™ m
2KTHQvb h #m b2 "+?X a2+QM/- mMHBF2 Ah :a- . @Ah :a ++Qml
ir22M i bFbr?BH2 QTIiBKBxBM; b+?2/mH2b #v 2{+B2MiHvV [m2 vl
2biBK i2bX g2 /2KQMbi™ i2i? ii?2b2 irQ /Bz2°'2M+2b bB;MB}+
i iBQM H 2{+B2M+v rBi?Qmib + B}+BM; bQbhi2niBQWXetXBHBiv Ub
i?7 11?72b2 BKT ' Qp2K2Mib T2 bBbi Rip BB K22 IQMNM@EBMi; Bi@# b
i bF HHQ+ iBQMX

h?2 KQbi bB;MB}+ Mi /Bz2 '2M+2 Bb i? i /@AYd/: 2 KBIIKEQ Vb
mH2 r?2M /vM KB+ M/ mM2tT2+i2/ +? M;2b "2M/2" i?2 2tBbiBM
+QMi” bi- Ah:ar b MQi/2bB;M2/iQ ? M/H2 bm+? mM2tT2+i2/ 2p
? p2iQ 2bQiiQ 2+QKTmiBM; M2r bQHmMIiBQM 7 QK b+ i+?X

eXj.@Ah :a

AM i?Bb b2+iBQM-r2 /Bb+mbb 2 +? KQ/mH2 rBi?BM .@Ah :aX

eXjXRbFHHQ+ iBQM

h?2 i bF HHQ+ iBQM H v2' Q7 .@Ah :a mb2b :°22/v #2bi@
i72 i bF HHQ+ iBQUWQBIHRZ b /B 2+i2/: T? BN F2BHRi21/2
i?72 HHQ+ yBQM?2 /B 2+i2/ 2/;2 7°QK N, idMi MXB/R/NMQ/2
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6B;m 2 eXk, M 2t KTH2 Q7 .@Ah :a6 i ;2i2/ 2T B> Q7 i?2 i bl
r?2M "Q#Qiéb + T #BHBiB2b bmz2  /2;  / iBQMX
2T 2b2Mib i?2 BM+ 2K2Mi H bbB;MK2Mi Q7 QM2 //BiBQM H
HHQ+ iBQMb 2tBbi rBi?BM i?2 7TmHH N FDXQ 6rQM22BMd +BAPQ/a
n bbQ+B i2/rBi? Bib \H@2BB,QM?B+ H 2T 2b2Mi iBQM HHOQ!
7°QK MQ/2rBi? MQ bbB;MK2Mib M/ BM+ 2K2Mi HHv bbB;M "C
i Bi "2[mB 2K2Mib Q7 HH i bFbX

aBKBH " iQ AR9yar@ +QMbB/2" irQ 22m BbiB+b iQ b2 “+? i?2 |
> T?BV S _, HHQ+ iBQM S2 +2MimR/2DK?2MBM+? # b2/ QM F
+ iBQM [m HBBY MdZ, LQ K HBx2/ a+?2MBHD ZM2 DRiv+? # b2/
QM b+?2/mH2 [m HBivX hQ # H M+2 i?2 #2M2}ib Q7 #Qi? ?2m" B
+QK#BM iBQM- r?B:R 72 hBKR@1ti2M/2/ h bF HH®+ iBQM Zm H

S +QKTmi2bi?2 T2 +2Mi ;2 i  Bi KBbK i+? 2°°Q " b #2HQr

i K (E( n); 0)jjsa

—— UeXRV
BY Jaa

fapr(N) =

72 Bbi?2MQ/2 #2BM; 2p HBrb BRib MYH Q +j ji B:QBW-i A2/2H2K2Mi @
rBH2MQ KX h?2 i Bi KBbE(ix? BB @IME( R), Y ( nQ)-

r?72°2,Q /2MQi2b i?2 2bQm +2b ;;°2; i2/ i2 +?2 Q7i?2 bFb ;Bp
WX LQi2 i? i Mv 2H2KZB(i Q7OKrBHH #2 x2°Q B7 ;;°2; i2/ i |

RRd



bm T bbi?2 "2[mB 2/i BibQ7i?2+Q "2bJ Q0B My iIMiBX2kb bm +
i72/2:°22iQ r?B+? :Bp2M HHQ+ iBQM K22ib i?2 "2[mB 2K2Mi
LaZ K2 bm 2bi?2 "2H iBp2 "2/m+iBQM BM K F2bT M b #2HQr

C(n) C(is)

Cl o) C( o) Uexky

frsq(N) =

r?2°Q() "2im"Mb i?2 K F2bT M Q7 ;RpBM ipR?2R+MHIMH2 bbQ+B
rBi? i?72 MNQ#2BM; 2p Hm RB-i?2 2biBK i2/ b?Q i2bib+?22/mH2 +C
#v B;MQ 'BM; Mv +QMbi’ BMib 7°QK HHQ+ iBQd) BN iKQiBQM
HQM;2bib+?2/mH2 +QMbi m+i2/ #viQi HQ /2'BM; rBi? i?2HQM
g?BH2 Mv mTT2 #QmM/ QM T i? H2M;i? + M #2 mb2/-r2 mb2 i~
i?72 1 bF M2ITBM Qm™ 2tT2 ' BK2MikR2 [@ 1 fm ™MiB}2b i?72 "2H iBp2
H2M;i? Q7 1?2 b+?2/mH2 #2BM; 2p Hm i2/X
hih Z Bb +QMp2t +QK#BM iBQM Q7 S_ M/ LaZ b #2HQr

ftetaq(N)= f apr(N)+(1 )fnsq(N) UerV

r22°22[0:1] Bb mb2 @bT2+B}2/ T > K2i2 i? i +QMi"QHb i?2 “2H
Laz M/ S_?2m BbiB+X

eX| X&+?2/ mHB/NMQIiB@M MMBM;

.@Ah a6 b+?2/mHBM; Hv2 +?2+Fb i?72 72 bB#BHBiv Q7 b+"
bB;MK2Mi M/ ?2HTb +QKTmi2 LazZzX q2 +QMbB/2  i? 22 /Bz2 2M
T 2+2/2M+2 +QMbi° BMib- Kmi2t +QMbi° BMib- M/ i p2H iBK2
+QMbiPBMilbmM 2 i? i QM2 i bF? TT2Mb #27Q 2 MQi?2  U2X;X-
#27Q°2 2T B 'bVX IJmidt 2QIMmmi"2B®ibirQ i bFb /Q MQi ? TT2M |
i M2QmbHV U2X:X "Q#Qi + MMQi TB+F mT irQ Q#D2+ib bBKmn
+QMbi® BMib 2Mbm 2 i? i "Q#Qib ? p2 bm{+B2Mi iBK2 iQ i p2H
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i° p2HBM: iQ i?2 HQ+ iBQM Q7 }'2 #27Q°2 /QmbBM:VX g2 7Q K1
BMi2:2° HBM2 “T'Q;" KUJAGSV #2HQr

KB®™
biC s+d; 8 =1;:;M

S Si+di+Xij;8(i;j)2P

UeX9V
S X 8 =1;:;M
s s+d+x;  pi;8Gj)2MR
S st d+ X 1 p); 8GHj)2M R
r?2° @ Bbi?2 K F2oTME "2 i?2 bi i iBK2 M/ /m’ i&Q)NJI Q7 h bF

Bbi?72 iBK2 "2[mB 2/ iQ iaMRBiIGGM BHRK 2+242-b 2 R,
Bb H ;2 bP HM- "2 b2ibQ7BMi2;2° T B b+QMi BMBM; i?2 HBI
M/ Kmi2t +QMbi° BWR-MBR M /[2MQiBM; Kmi2t +QMbi~ BMib
T 2bB/2Mi +QMbi> BMib "2KQp2/X

g2 +QMbi " m+i i?2 BMBIiB H b+?2/mH2 #v 2biBK iBM; i p2H il
+HB/2 M /Bbi M+2 #2ir22M i p2H bBi2bX .m BM; i?2 b2 "+?2-1i?
iBp2HV [mM2'B2bi?2 KQiBQM TH MM2'iQ ++QmMi7Q" M/ ++m’
h?Bb Bi2' iBp2 T'Q+2bb +QMiBMm2b mMiBH HH KQiBQM TH M
BMbi MiB i2/X .@Ah :a K2KQBxXx2b KQiBQM TH Mb iQ BKT ' Qp2 +

AM //BiBQMiQ +QMbi m+iBM; p HB/b+?2/mH2-i?2b+?22/mH
70 +QKTmMiBM:; i?& #@MmM/mb2/ BM i?2 LazZ ?2m 'BbiB+X 6Q" 2b
i?22mTT2 #QmM/-r2 +QKTmi2i?2rQ bi@+ b2 K F2bT M b 7QH
Mz X

C(us)= Om

m=1

r?2°2Bb i?2 H2M:i? Q7 i?2 HQM;2bX T Qb BHH2 T biP2RM Q7 i?22
bHQr2bi "Q#QiX g2 b2i HQr2  #QmM/ iQ #2 2[m HiQ i?2 /m" iB(
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C( )= K thdy X

eXjXh ;2i2/2T B"

AM +QMi’ biiQ 2tBbiBM; TT'Q +?22b- .@Ah :a + M 2{+B2MiH\
iBQMb r?2M mM2tT2+i2/ 2p2Mib Q++m X g?2M mM2tT2+i2/ +7? |
bQHMIBQM BMp HB/- .@Ah :a + M 2{+B2MiHv "2+QKTmi2 bQH
i?72i bF HHQ+ iBQM ; 6B2 6B M2t KTH2VX .@Ah :a + M ? |
MmMM2tT2+i2/ +? M;2b BM BV "Q#Qibd + T #BHBiB2b- BBV i bF 2]
LQi2 i? ii?2b2 i?°22 +H bb2b Q7 +? M;2b 2M+QKT bb rB/2 p
b HQbb Q' "2BM7Q +2K2Mi Q7 "Q#Qib- mM2tT2+i2/ //BiBQM

"Q#Qid6b + T #BHBiB2b- M/ mM7Q 2b22M /2H vb /m2 iQ 2MpE
Ah :a QMHvV bbmK2bi? i Mv Q7 i?2b2 bT2+B}+ 2p2Mib + M #2 /.
MbBM; Qi?2  i2+?MBdmM2b U2X:X- (

.@Ah :a ++QKTHBb?2b 2{+B2Mi i ;2i2/ 2T B #v H2p2 ;BM
Bib Bi2" iBp2 b2 "+? M/ i?2 BM?2 2Mi bi m+im 2 Q7 i?2 i bF |
.@Ah :a mb2b ;°22/v #2bi@} bi b2 "+?- MQ/2b BM Mv i bF H
#2 + i2:Q ' Bx2/ BMiQ i? 22 b2ib, i?2 QT2M b2i- i?2 +HQb2/ b2i-
6m 1?72 - /2T2M/BM; QM i?2 M im 2 Q7 i?2 mM2tT2+i2/2p2Mi- QN
rBHH "2[mB 2 "2T B'X aT2+B}+ HHv- i ";2i2/ "2T B BMpQHp2t
2p2Mi, BV B/2MiB7vBM; i?2 bm#;" T? rBi?BM i?2 i bF HHQ+ i
#2 Hi2 2/- BBV 2T B'BM; QMHv i?2 B/2MiB}2/ bm#;  T? #v 2+
b2 “+?BM; 7Q° M2r p HB/ bQHmMIiBQMX 6Q" 2t KTH2- r?2M T
Bb mM2tT2+i2/Hv / K ;2/- Qm~ TT Q +? rBHH B/2MiB7v MQ/2b
S T2 0?0 HHQ+ i2/i?2/ K ;2/ "Q#Qi M/ 2+QKTmi2 i?2 S_ ?2
B/2MiB}2/ MQ/2b-H2 pBM;i?2 Qi?2 aBQmZR7BMk MiBHbR2& BB ; KB Q M
aBKBH "Hv-r?2M +2°i BM Qmi2 #2+QK2b BM ++2bbB#H2- . @A
rBi? b+?2/mMH2b Q  KQiBQM TH Mbi? i '2HVQM i?2BM ++2bbB#t
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6B;m 2 eXj, 6HQr +? "i BHHmbi" iBM; .@Ah :a6i ;2i2/ 2T B K
bTQM/BM; iQ /Bz2 2Mi 2p2MibX
LaZ ?2m BbiB+ #27Q 2 b2 “+?BM; 7Q° M2r bQHmMiBQMX g2 T°Q
.@Ah :a6i ;2i2/ 2T B  K2+? &B8 K B&1X6 B ; X

.@Ah :a 2T B  KQ/mMH2 mb2b b2p2" HK2+? MBbKb iQ pQB/n
i iBQM #v H2p2  ;BM; i?2bi m+im 2 Q7 i?2 mM2tT2+i2/ 2p2MiX ¢
Q M2ri bFb "2 //2/-i?2 2T B  KQ/mMH2 mb2b i?2 T 2+2/2M+2
i?72M2ri bF M/i?2 2tBbiBM;i bFiQ/2i2 "' KBM2B7 2b+?2/mHBM
M2ri bF + M #2 T2 ' 7Q K2/ #27Q°2 i?2 2M/ Q7 i?2 +m "2Mi b+?22/
M2+2bb "vVX 6m i?2 -r?2M ;2Mib "2 [/2/-1i?2 2T B  KQ/mH2
BMiQ i?2 HHQ+ iBQM ;> T?i? i bbB;Mi?2 M2rHv +[mB 2/ ;2M
+QKTmi2/ ?22m BbiB+b 7Q" Qi?2° MQ/2b 2K BM mM+? M;2/X qf
+QK#BM2/- . @Ah :a2M #H2b M 2{+B2Mi M/ 2bBHB2Mi 2bTQN

eX9h?2Q 2iB+ H M Hvb2b

hQ #2ii2  mM/2 bi M/ .@Ah :a6 T2 7Q K M+2-r2i?N HbR2@?2 2:
bT2+B}2/ T > K2i2  i? i /2i2’KBM2b i?2 "2H iBp2 BKTQ i M+2 Q'
QM i?2 QTiBK HBivQ7i?2 Q#i BM2/ bQHmMIiBQMX g2 +QMbB/2" i
iBK2 QTiBK HBiv Ub?Q i2bi K F2bT MV- M/ 2bQm +2 QTiBK H
2 /2KQMbi® i2i? ii?2 +PQBHBMR2b i?2 i /2@Qz #2ir22M i?2irQ
Q7 QTiBK HBiv- rBi? 2 +? 2t02R2 pIHM2bT2+iBp2HvV ;m ~ Mi22|
iBK2 Q' "2bQm +2 QTiBK HBivX
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eX9XRN HVIQRB KR TIBK HBiv

q2 /2°Bp2 bi'B+i #QmM/b QM i?2 iBK2 QTiBK HBiv ;: T Q7 bQ
.@Ah :a bK2 bm 2/ #v K F2bT MX

h?2Q 2K&Q" ;Bp2Mi Bi@# b2/ iBK2@2ti2M/2/i bE(bpB;MK2M
#2 i?22 QTiIBK H K FCOY A2 iM2 K F2bT M Q7 i?2 bQHMIiBQM ;2M2
Ah :aX K705 BM 1[X[0 iBQM-eiRP2 M

c) C() 1—(C( ue) C( s)) UeX8V

r22°@( s) MLC(us) "2 2biBK i2/ HQr2> M/ mTT2 #QmM/b- "2bT2+
K F2bT M Q7 Mv p HB/ bQHmMIiBQMX

S'QQ7 RBRI+2 Mv 2tT MbBQM Q7 T "2Mi MQ/2 2T 2b2Mib i?2

K2Mi- Mv ;BpNMBWMQH2 ° Mi22/ iQ ? p2 KQ 2 ;2Mib bbB;M2/ i? I
NpX h?Bb Q#b2'p iBQM-r?2M +QK#BM2/ rBi? i?227 +ii? i //BM;

"2/m+2 i?2 K F2bT M U b //BM; bbB;MK2Mib + M QMHvV BMi Q/
i72 JAGSV- vB2H/b

frsg(N)  frsq(Np) UeXeV

*QMb2[m2MiHv-r2+ MBM72"i? ii?2LazZzp Hm2 QU MH MQ/2b B
Q7 .@Ah :a ;" T? Bb HQr2 #QmM/2/ #v i? i Q7 i?2B" "2bT2+iB|
QT2M20bN X b bm+?-i?2 bK HH2bi LaZ p Hm2 BM i?2 mMQT:
;7212 01?2 Mi? iBMi?2 QT2M2/ b2i,

KBfMg(N) K BfMa(N) UeXdV

A 2bT2+iBp2 Q7 i?2 HQN iBRIM QTiiPR MECE 2T BM2[m HBiv
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BMLUm iBQM BKdHB2b i? i

C( ) KBM ) UeX3V

br2 2[lmB'2 Mv p HB/ bQHmMIiBQM iQ b iBb7v HH i° Bi "2[r
MQ/®WIrBHH ?2 p2 M S_p Hm2 Q7 x2'QX h?mb-i?2 hlh Z ?22m
W[m iBQM\eRBb :Bp2M #v

fremg(N) = (1 )fnsg(N) UeXNV

‘Bp2M i?2 "2H iBQMb?PBONB KL ?2 7 +ii? i .@Ah :a b2H2+ib bQ
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