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Abstract

Dataceners are becoming of ingrasing importance in modern society, poering cloud services, Al
workloads, and large-scale data processing. For research and planning there is an increasing need
for accurate and comprehensive simulation tools. Networking within datacenters has been largely
overlooked in favor of compute analysis, despite networking contributing to a significant amount of
total datacenter energy expenditure, and the significant impact that compute-network interdepen-
dencies can have on system behavior. We introduce O000OO0 (ODCN), an extension of OO0000
(ODC), a peer-reviewed, state-of-the-art datacenter compute simulator. ODCN adds support for
datacenter network simulation, designed to serve research, academic, and industry while enabling
integrated compute-network co-simulation for more accurate and comprehensive system analysis.
The framework supports a broad range of customizable network topologies, both trace-driven and
synthetic traffic-pattern-based workloads, modeling of network protocols and policies, and interac-
tive simulation features for educational use. OpenDCN adopts a high-level, flow-based abstraction
level, which aligns well the more coarse-grained nature of compute simulation. Through a series of
case studies, we demonstrate the utility of ODCN in analyzing performance trade-offs and ineffi-
ciency that a compute-only model is unable to detect.
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bBbi Q7 BMi2 +QMM2+i2/ b2 p2 b- biQ" :2 bvbi2Kb- M/ M2irQ FBM: 2[n
T2 7Q K M+2 M/ 2{+B2M+vX

AM “2+2Mi v2 “b-i?2 "QH2 Q7 /i +2Mi2 b Bb Q7 BM+ 2 bBM; BKTQ i M+:
Q7 BMi2 M2i i> {+- KQ#BH2 /2pB+2b- M/ +HQm/ +QKTmiBM; TH i7Q Kb
+QMiBMm2biQ 'Bb2 +'Qbbb2+iQ'bbm+? b2@+QKK2 +2-pB/2Q bi 2 KB
[ i +2Mi2°b ? p2 #2+QK2 2bb2MiB H 7Q° 2Mbm ' BM; "2HB #H2 ++2bb iQ
biQ™ ;2X "Qi? "2b2 "+? M/ BM/mbi'v? p2BM+ 2 bBM; BMi2 2bi BM QTiBk
2{+B2M+v Q7 / i +2Mi2 bX
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6B;m 2 kXR, h" /BiBQM H . i +2Mi2" .2bB;M Pp2 pB2rX

6B;m 2 kXR BHHmbi" i2b i /BiBQM H i?'22@iB2" /i +2Mi2° "+?Bi2+ir
i?72 7TmM+iBQM H +QKTQM2Mib M/ i?2 /i ~Qr 7 QK 2M/@nrth2‘VQ ?2Qbi:
T2°7Q°Kb b2 pB+2 "2[m2bib- r'AMi'Z‘iI‘)\"Z‘tMZ/ iZ@2Mim HHv 2Mi2" i?2 /[ i +
i?2°Qm;? 2/;2 "Qmi2 bXX PM+2 rBi?BM i?2 /i +2Mi2° #QmM/ "v+Q@ 4+ Bb |
H v2°V- r?B+? +ib b i?2 # +F#QM2 Q7 i?2 /i +2Mi2° M2irQ'FX h?Bb
i2°Qm;?Tmi-7 mHi iQH2 M+2- M/ KBMBK HH i2M+v- M/ ivTB+ HHv miB
QT2 iBM; iRy :B; #Bi 1i?72 " M2i Q" ?:B‘ZZZi‘B(@N’I)‘WZEJ HbQ 272 °2/iQ b
/[Bbi'B#miBQ@BHMN/2 i?2+Q 2H v2 - M/BbBKTQ'i MiBMK M ;BM; 2 bi
i?72 /i +2Mi2° M/ b2 p2b b # B/;2 #2ir22M i?2 ++2bb M/ +Q 2 H v2 bX
TmM+iBQM HBiv Bb BKTH2K2Mi2/ ii?2 +;1-”22b;biBIO\Z/‘I-Bb/2?X TQRBMi ir?B+
i?72 M2irQ"F T?vbB+ HHv +QMM2+ib iQ +QKTmi2 M/ biQ ;2X h?Bb H v2" |
M/?Qb@V- i?72 T?vbB+ HK +?BM2b i? i T'QpB/2 +QKTmiBM; TQr2 X 1 +
+QMM2+ib Ry@ky /IBz2 2Mi b2 ' p2 b rBi? R:1 TQ ib (kd-9e)X h?2 ?2Qbib i’
rBi? pBim HBx iBQM- 2M #HBM; i?2 +'2 iBQM Q7 KmHiBTH2 BbQH i2/ :
2MpB " QMK2Mib K v +QMbBbi Q7 oBim HJ +?BM2b UoJbV-r?B+? 2 + T
TTHB+ iBQMb Q b2 pB+2b (8j)X

Ai Bb BKTQ i Mi iQ MQi2 i? ii?Bb i? 22@iB2" "+?Bi2+im 2 2T 2b2Mib
iIQTQHQ;vX AM T +iB+2- +QKTH2i2Hv /Bz2 2Mi iQTQHQ;B2b "2 BM mb
QM MQp2H iIQTQHQ;B2b i? i BKT Qp2 b+ H #BHBiv- 7 mHi iQH2  M+2-
/i +2Mi2° iQTQHQ;B2b M/ i?2B" +? ~ +i2°'Bx iBQM Bb T'2b2Mi2/ BM i?2 -

kKXKL2irQ'F hQTQHQ:B2b M/ *H bbB}+ iBQMb

*Lb iQTQHQ:B2b ? p2 2pQHpP2/ bB:MB}+ MiHvV iQ {i2KTi iQ b+ H2 i i?2
MQr ?B;?HB;?i i?2 BKTQ'i M+2 Q7 .*L bBKmH iQ > + T #H2 Q7 #mBH/BI
iQTQHQ:B2b- 2M #HBM; "2b2 “+?22°b M/ T  +iBiBQM2 b iQ +QM/m+i 2p
2bi #HBb?2/ M/ 2K2 :BM; “+?Bi2+im 2bX
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L K2UbV ## pX .2b+ " BTiBQM

LQ/2b Uo02 iB+2bW hQi H MmMK#2 Q7 MQ/2b BM i?2 U/ i +2Mi2 V M2irQ FX

>Qbib Uh2'KBM HNV LmK#2" Q7 ?Qbi K +?BM2b BM i?2 U/ i +2Mi2°V M2irQ F X

arBi+?2b U_Qmi2RV LmK#2 Q7 brBi+?2bi? i7Q°r /i {+ BMi?2 U/ i +2Mi2"\

GBMFb U1/;2bV E LmK#2 Q7 HBMFb BMi2"+QMM2+iBM; i?2 MQ/2bX

h #H2 kXR, h2 '’ KBMQHQ;v M/ ## 2pB iBQMb Q7 .*L T ~ K2i2 ' b mb2/i-

KXKXRQTQHQ;v h2 ' KBMQHQ;v M/ ## 2pB iBQMb

g2 /2}M2 b2i Q7 ## 2pB iBQMb 2T 2b2MiBM; i?2K BM +? ~ +i2 BbiB+b
2MHBbib i?2b2 ## 2pB iBQMb-r?B+? "2i?2b K2BM HHIQTQHQ;B2bX
Q7 M2irQ'F "2 /2b+'B#2/ b p2'iB+2b-2/;2b-rBi? p2 iB+2b bm#+H bbBI
+QKTmi2 T +iB+2-i?2 b K2 MQiBQMb "2 272 "2/ iQ b MQ/2b UBM+H:i
HBMFbX hQ pQB/ K#B;mBiv-r2 T 2b2Mi #Qi? +QMp2MiBQMb bB/2 #v bB
T K2i2°bbT2+B}+iQT "iB+mH " iQTQHQ;B2b rBHH #2 BMi ' Q/m+2/ BM t

kKXkX&i " m+im> HS ii2"M *H bbB}+ iBQM

JQ/2°M .*LiQTQHQ;B2b + M #2 # Q /Hv + i2;Q Bx2/ #v i?2B  bi m+im” H
p2vb i?2 K DQ " +H bb2b Q7 iQTQHQ;B2b 7QmM/ BM +QMi2KTQ" ‘v M/ 2t”

6B;m 2 kXK, .*2HH hQTQHQ:vX

_2+m bBp2@/2}MRMXbBp2 /2}M2/ iQTQHQ;B2b U.*2HH (k8) Ub?QrM BM 6
6B*QMM (9R)- BMi'Q/m232 7T @B at2vB2+m bBp2 "mH2b BM Q /2" iQ #mB}
KQ/mH > M2irQ FbX h?2b2 FBM/b Q7 iQTOHBQBRHQ B b MHQ/m+BM;
+2Mi*B+Biv-r?2°2b2'p2'b +i b #Qi? +QKTmi iBQM 2M/TQBMib M/ BMi2

6H ii2M2BH ii2M2/ iIQTQHQ;B2b bm+? b ." ;QM~v (je)- aHBK~v (Rk)- S
"mii2 ' ~v (j8)-7Q+mb QM KBMBKBxBM; ?B2" "+?v- "2/m+BM; MEBri@® ?rd/B K
+2Mi " Bl¥ " 2HVv QM +QKTHB+ i2/;QmT +QMM2+iBQMb bi”™ i2;B2biQ # H M-
/IBp2 bBivX
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6B;m 2 kXj, 6 ih'22rBi? M49X

_ M/QKX M/QK iQTQHQ;B2b- bm+? b C2HHv}b? (8d)- #mBH/ M2irQ Fb |
;7 T?2 TTBM+BTH2bX h?2B° MQM@/2i2 ' KBMBbiB+ M im 2 2M #H2b BM+ 2
7°QK ?B;? T2°'7Q°K M+2 p "B #BHBivX

"B/@HBFBX@HBF2 iQTQHQ:B2b- bm+? b k.fj. J2b? M/ hQ mb (Re)- >v
MQ/2b BM "2:mH - KmHIB@/BK2MbBQM H :2QK2i"B+ T ii2"MbX h?2b2iQ
K2Mib /m2 iQ i?2B  HQr@H i2M+v +? ° +i2 'BbiB+b 7Q " HQ+ H i® {+X

>B2° "+?B+B{X +?B+ HIiQTQHQ:B2b UoGKk (kj)- irQ@iB2  H2 7T@bTBM?2
BM T +iB+2- rBi? i?2 b2 p2'b b H2 7 MQ/2b M/ brBi&7@n BEBYNZ IQZ/ B
i72 KQbi 7 KQmb 2t KTH2b- BHHmMbi" i2/ BM 6B @6k Xjb Ké )BMG Q@ in22/ #
2KTHQVD KmHIiBTH2 "QQib 2M? M+BM: 7 mHi iQH2  M+2 M/ #Bb2+iBQM
QBrBi+?2@+2MPHBi2+im 2bX

KXKXPmMM+iBQM H *H bbB}+ iBQM

*LIQTQHQ:B2b+ M HbQ #2 +H bbB}2/ #vr?B+? +QKTQM2Mib-? M/H2 " Q

arBi+?@+2MiQBnHiBM; M/ T +F2i7Q'r "/BM; 2bTQMbB#BHBiIB2b "2 /2H2;
brBi+?2bX *QKKQM 2t KTH2b BM+Hm/2 i° /BiBQM H ?B2" "+?B+ H M/ ~ |

a2’ p2 " @+2Mi2Bp2X @+2Mi' B+ “+?Bi2+iB 2khi MWOQP2PPH22 b2 p2 b 7Q° " C
BM;X AM i?2b2 /2bB;Mb- b2 'p2°'b "2 +QMM2+i2/ /B 2+iHv iQ 2 +? Qi?2" -
+Qbib #v "2/m+BM; MmK#2 Q7 brBi+?2bX h?Bb //b +QKTmi iBQM H M/ 2
b b2'p2°b Kmbi "2K BM +iBp2X h?2b2 "+?Bi2+im 2b + M +QKTHB+ i2 T
M/ Q7i2M 2t?B#Bi H2bb T 2/B+i #H2 rQ bi@+ b2 H i2M+B2bX 1t KTH2l
p *m#2 (ek)X

SvV# B/Xv# B/ "+?Bi2+im 2b +QK#BM2 2H2K2Mib Q7 #Qi? KQ/2Hb, b2 p:
iBp2Hv 7Q°r "/ T +F2ibX

kXj _QmiBM; BM . i *2Mi2"  L2irQ F

_QmMiBM: T°QiQ+QHb /2i2 °KBM2 ?2Qr i’ {+ Bb /B 2+i2/ + Qbbi?2 M2irQ F;
bB:MB}+ Mi BKT +i QM i?°Qm;?Tmi- HQ / # H M+2 M/ i BHH i2M+vX aQ}

RR
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Qi?2  mb2 MQ/2@HQ+ HQ ;HQ# Hbi i2BM7Q K iBQM U2X;X- a.L +QMi’
i72 /2+BbBQM b+QT2 BM a2+iBQM kXjXR- M/ 2MmK2  iBM; i?2 KQbi mb2

KX]XR i2;Q Bx iBQM
AMi?Bb a2+iBQM-r2 T°2b2Mi ?B;? H2p2H + i2;Q°'Bx iBQM Q7 "QmiBM; b
"QmiBM; /2+BbBQMb "2 K /2 rBi?BM i?2 M2irQ FX

ai iB+ "QmMiBRIMIBM; T i?b 2 /2i2°KBM2/ bi iB+ HHv M//Q MQi /2T2M/ Q
iBQMX h?2b2 T i?b "2K BM }t2/- rBi?Qmi / TiBM; iQ HBp2 +? M:2b- T 2b?
H +FBM; ~2tB#BHBiviQ '2bTQM/iQ /Bp2 b2 i {+ T ii2 "MbX

GQ+ HHv / TiBp2 XQ&@BMHHYVY / TiBp2 "QmiBM; /vM KB+ HHv /Dmbib "Qu
QM 2 H@iBK2 BM7Q 'K iBQM p BH #H2 QM i?2 MQ/2- bm+? b [m2m2 Q+
T QiQ+QHb QT2  i2 BM [/Bbi'B#mi2/ K MM2° M/ BK iQ '2/m+2 +QM;2]
BM/BpB/m H brBi+?2bX >Qr2p2°- bBM+2 /2+BbBQMb "2 K /2 rBi?Qmi ;H(
+ MH2 /iQbm#QTIiBK H;HQ# HQmi+QK2bX

HQ# HHv [/ TiBp2 XQmHBM ;HHv / TiBp2 QmiBM; K F2b /2+BbBQM # b2/
bi i2- BM+HmM/BM; 2M/@iQ@2M/ i° {+ /2K M/- iQTQHQ;v BM7Q K iBQM-
TT Q +? Bb+? ~ +i2 ' BbiB+ Q7 +2Mi" &#@%ix/ 2@M 2 QT H2 & BBAMy;? B H 2
Bi 2M #H2b #2ii2° HQ / # H M+BM; M/ +QM;2biBQM KBiB; iBQM- Bi K v
+QKTH2tBiv M/ "2/m+2/ "2bTQMbBp2M2bbX

KXjXKQKKQM _QmiBM:; S'QiQ+QHb BM _2b2 “+? M/ S +iB+2

AMi?Bb b2+iBQM-r2 T 2b2Mi M Qp2 pB2r Q7 rB/2Hvmb2/ " QmiBM; T QiQ
M/ rBHH #2 mb2/ BM *? Ti2  8X h?2 T°QiQ+QHb 2 /2b+ B#2/ mbBM: #bi
/BbiBM:mBb?BM; #2ir22M ?Qbib M/ brBi+?2b- BM HBM2 rBi? +QKKQM T
"2b2 “+?2X h?2°Qm;:?2Qmi i?Bb /R +@BDE QM- ir2miam  + RiQ@i2M Q2 i? 2
/2biBM iBQM "Qmi2 X

PT2M a?Q i2bi S i? 6B bi UPaS6 PaS@&LWbQ KBIMRK H bi iBWUJIQHLWBM:;
Bb biiB+ "QmiBM: T'QiQ+QH i? i RQMip2" T?2ABNMBXKH T i? iQ Bib /2Dbi
“QmRyX

1[m H *Qbi JmHIB S i? U1*JS Q  _ L. J&USXBb "QmiBM: bi  i2:vi? i +Q
#BM2b JALrBi? > M/QKBXJBIQWQ /2i2 " KBMBbiB+ Q7 KmHIiBTH2 KBMBK H
aT2+B}+ HHRs BRHRZF*ib QM2 Q7 i?2 KBMBRy ¥ @QIQRQMi BB HQ+iBQM BKTH?
iBQMb mb2 ? b?@# b2/ b2H2+iBQM QM T +F2i?2 /2 b- " QmM/@ Q#BM- Q
bi iB+ HQ / # H M+BM; + Qbbi?2 T i?bX

o HB Mi _QmiBM; Un&GVK QTQb2/ HB Mi 2{(ey¥)X BMi Q/m+2b ~ M/QKBx2/
/IBp2 ' bBiviQ 2/ m+2 M2irQ F+QM;2biBQMX 6Q 2 +?2 T +R2iBb baH QK B/Mi:
bm+? iIRi6 Rs MR 6 RgX JAL QmiBM; Bb i?2M mb2/iQ "QRiii@R2-TMF2i 7°Q
bm#b2[m2MIRJVRqXKo G ?2HTb iQ pQB/ TQi2MiB H?QibTQibBMi?2 M2ir(
i?722z2+iBp2 # M/rB/i? M/ BM+ 2 b2 H i2M+v /m2iQ i?2 HQM;2 T i?bi?

IMBp2'b H :HQ# HHv@ / TiBp2 GQ /@# H:MG2BMI: GWYWEBKV2i (HeX

BM i?2 +QMi2ti Q7 .> :QM~v iQTQHQ;v- Bb /2bB;M2/ iQ # H M+2 i {+ +
+QMM2+iBM; /Bz2 2Mi ;"QmTb Q7 MQ/2bX 6Q 2 +?2 T +F2i-i?2 T'QiQ+QF
T i?biQHQ /@# H M+2 i?2 M2irQ FX |: GBb b2TI:" G BMBHDMB2p2H QB Q
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[mM2m2 BM7Q K iBQM ii?2 +m "2Mi GQ@ni27?BO7MmbMM [m2m2 BM7Q K iBC
i72 ;HQ# H +? MM2HbX

g?BH2 i?72 T'QiQ+QHb /Bb+mbb2/ ?2 2 "2 rB/2Hv mb2/- K Mv Qi?2" 2tBb
p B Mib Q7 QM2b K2MiBQM2/ #Qp2X

kX9h' {+ S ii2 Mb

6Q  M2irQ F 2p Hm iBQM- 2p Hm iBM; ?2Qr Bi "2bTQM/b mM/2" p "B2iv Q
_2b2 “+?72°b +QKKQMHvV mb2 b2i Q7 + MQMB+ H i {+ T ii2 "Mb i? i #k
b+2M "BQb r?BH2 bi'2bbBM; p "BQmb bT2+ib Q7 i?2 M2irQ ' FX h?2b2 T
#QiiH2M2+Fb-i2bi HQ /# H M+BM;- M/ 2p Hm i2 "QmiBM; bi’  i2;B2b mM,
+QM/BiBQMbX AM i?Bb b2+iBQM- r2 /2b+ B#2 b2p2  HrB/2Hv /QTi2/ i f{
8 X k X

IMB7Q K _ M/QWWXi?Bb T ii2"M-2 +?2 T +F2i6bbQm +2 b2H2+ib /2biBM iB
KQM; HH Qi?2  MQ/2bX

_ M/QK S2 Kmi iBQW2ZKmi iBQM Q7 bQm +2 /2biBM iBQM K TTBM: Bb b:
*M/QK 7 QK i?2Db2iQ7 HHTQbbB#H2 T2 Kmi iBQMbX 1 +?2 MQ/2 b2M/b i
M/ 2+2Bp2b 7°QK 2t +iHV QM2 bQm +2 UQM2@iQ@QM2 K TTBM;VX

"Bi@S2 Kmi iBERIMX 2 Kmi iBQMT ii2’MbK T2 +?2bQm +2 //°2bbiQ /2bi

/2i2°KBMBDbiB+i  Mb7Q K iBQM iQ Bib #BM v 2T 2b 2ABii @3+@NKT H Q K XNDi
#Bi@ 2p2Bh@i°- MIM/@BR@bXng2/2}M2 i?2b2 BM 1[m iBQMb UKXRV iQ UkX

d=5;, 7Q9=0;:::;n 1 U#Bi@+QKTH2K2MiV L
d=sy1i; 7Q=0;:::;n 1 U#Bi@ 2p2°b HV Uk
d:(s% 1;:71550; Sn 1;:::;5%) U#Bi@i° MbTQb2V Ul
di = S@iy kgn: 7Q=0;:::;n 1 U#Bi@b?m|2V UkX

r?2'@ MH/2MQi2 #BM “v 2T 2b2Mi iBQMb Q7 i?2 bQm +2 M/ /2biBM NBIQM //°2
4 "272° iQ @2 #Bi @MHX

hQ'M /QYW i?2 hQ M /Q T ii2 M (8e)b2M/D iQr+2Q (IGmMi2KQN - r?2°2

N Bb i?2 iQi HMmK#2 Q7 "Qmi2 bX h?Bb Q7i2M “2bmHib BM i {+ #2BN
M2irQ F- 2bT2+B HHv BM ;'B/@HBF2 iQTQHQ:;B2b-X hQ'M /Q Bb mb27m
i?72 M2irQ " Féb #BHBiviQ ? M/H2 bi'm+im 2/- ?B;2@Dbi 2bb T ii2 " MbX

/p2°b "B HE2'b "B Hi  {+ T ii2"Mb "2BMi2MiBQM HHv /2bB;M2/iQ bi 2b
rQ bi@+ b2 T2 7Q K M+2 b+2M "BQbX h?2v "2 iQTQHQ:v bT2+B}+ M/
iQTQHQ:v /2bB:Mb BM “2b2 “+? iQ ?B:?HB:?i HBKBi iBQMbX

kX8 2H2p Mi . i +2Mi2  1p Hm iBQM J2i B+bD
h?Bb a2+iBQM QmiHBM2b F2v K2i'"B+b mb2/ iQ 2p Hm i2 /i +2Mi2° M/ |

BM+HmM/2 2M2 ;v 2{+B2M+v BM/B+ iQ b- M2irQ F@bT2+B}+ i? Qm;?Tmi
7 +iBQM K2 bm™2b M/ + "#QM 2KBbbBQMX
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KX8XRM2 ;v 1z2+iBp2M2bb

SQr2  Ib ;2 1z2+iBp2M2bb USIB2Xv Q7 K2i'B+b "2 +m 2MiHv 2KTHQVv2
/i +2Mi2 b- #mi QM2 T “iB+mH > K2i'B+ ? b 2K2 ;2/ b T 2/QKBM Mi B
BMi“Q/m+2/ BM kyye (9j)- ? b #2+QK2 i?2 KQbi rB/2Hv miBHBx2/ K2 bm
2M2 ;v 2{+B2M+v (R8-j9)X h?2 SI1- /2}M2/ BM 1[m iBQM UkX8V-[m MiB]
MiBHBx2/ bT2+B}+ HHv #v Ah 2[mBTK2Mi "2H iBp2 iQ i?2 iQi H 2M2 ;v +C

si1= T UKX8YV
Pir
r?2°Rr /12MQi2b i?2 iQi HTQr2' +QMbmKTIiBOQMQ727T22b2M2Mi22-T@F2" +QMbmK

i?72 Ah BM7  bi'm+im 2X
. i +2Mi2° S2°7Q K M+2 1{+B2M+Vv.Q BPR2YX QK SlI1- .*S1 Bb K2i B+ mb:

K2 bm 2 i?2 +QKTmi iBQM H 2{+B2M+v Q7 / i +2Mi2 "®H.;82i(M)BMi Q/m-
mb2/iQ + Tim 2i?27 +iBQM Q7 2M2 :v mb2/ 7Q  +QKTmi iBQMX

Ur _ Ut Prr
SI1 Pr
r?22°@t /12MQi2b i?72 Ah 1[mBTK2Mi IiBHBx iBQMX

.¥S1= UkXeV

kX8Xk2irQ'F aT2+B}+ J2i B+b

g2 T Q+22/ #v T 2b2MiBM; 2H2p Mi M2irQ F K2i B+b i? i rBHH #2 mb2/
2tT2 ' BK2Mi iBQM U*? Ti2  8VX

L2irQ F SQr2  Ib ;2 1z2+iBp2M2bb BMSIABXrQ F r2 HbQ mb2 p "B iBQNM
M K2H2irQ F SQr2 Ib ;2 1z2+BRRIW2HEMi Q/BOT/QYH (BINHXh?Bb K2i B+
“2T 2b2Mib i?2 " iBQ Q7 Qp2 HH Ah TQr2 iQ TQr2  miBHBx2/ #v i?2 N
1[m iBQM UkXdVX

LSl1= UkXdV
r?2°Ry /2MQi2b i?2 TQr2  +QMbmKTiBQM Q7 i?2 M2irQ ' F BM7  bi'm+im 2X

L2irQ'F SQr2" 1z2+iBp2M2bhb. 2HTHLZ)2 v bBKBH "M K2b- LS1 M/ LSI1

/IBz2 2Mi K2i'B+bX LS1- Bawi \Q;/ ghi+BWXkw R8 (8k)- Bb /2}M2/ b i?2  iBQ #2
;002 12 M2irQ F i?2°Qm;?2Tmi M/ i?2 iQi HM2irQ'F TQr2” +QMbmKTiBQNM
K2i'B+ [m MiB}2b i?2 2M/@iQ@2M/ 2{+B2M+v Q7 i° MbKBIiiBM; /i X *QI
i* /2Qz #2ir22M TQr2° +QMbmKTiBQM M/ M2irQ ' Fi?2 " Qm;?Tmi BM/ i +2M

T .. = T; LS 1= = UkX3V
1 PN
f2F

r?2°2.. Bbi?2iQi H ;;°2;i2i?2°Qm;?TRAFQTiBK2 BMbITMI2MQi2b i?2 i?2°Qm;?Tm
Q7 ~Qri iBK2 MP, 2T 2b2Mib i?2 TQr2  +QMbmK2/ #v i?2 M2irQ F ii? ib K2 B

*QKKmMB+ iBQML2irQ ' F1M2 ;v 1{+B2M+t1U*BbPZ¢Z+iBp2HVi?2BMp2 b2
M/ [m MiB}2b i?2 2{+B2M+v rBi? r?B+? i?2 M2irQ'F +QMp2 ib 2H2+i B+

R9



*2 Ti2  k, " +F;"QmM/

i* MbKBbbBQM (kR)X h?Bb K2i'B+ K2 bm'2b ?Qr 2z2+iBp2Hv i?2 M2irQ
/2HBp2 vX 1[m iBQM UKXNV /2}M2b *L11 7Q  iBK2 BMbi Mi

PN
T;;‘

L2irQ ' F G i2MAWKiI?2 +QMi2ti Q7 /i +2Mi2° M2iMQIFQ g~ HmEABI@WYM 2 /
7°QK i?2 TTHB+ iBQMo6b T2 bT2+iBmp® 2b (KigB)XmadTl 22/BA+ HHv- M2irQ F |
"272°b iQ i?72 2H Th2/ iBK2 BMi2'p H7 QK i?2 KQK2Mi M TTHB+ iBQM
K2bb ;2 mMiBH Bi Bb "2+2Bp2/#v M TTHB+ iBQM" QM T22 b2 p2 X q?I
Q7H i2M+v 7Q M2irQ ' FT2 ' 7Q°'K M+2-Qm T'BK "v7Q+mbBMi?Bb bim/v
Q7 M2irQ Fi?2 " Qm;?2Tmi-i?2 bb2bbK2Mi Q7 /2K M/ b iBb7 +iBQM-i?2 /2]
M/ i?2 2p Hm iBQM Q7 2M2 ;v +QMbmKTiBQM rBi?BM i?2 M2irQ FBM; Bl
BMp2biB; i2 ?2Qr i bF /2T2M/2M+B2b QM M2irQ F "2bQm +2b KB;?i BKT +
Qp2 HH bvbi2K 2{+B2M+vX

2K M/ a iBb7 +iBQM _ iBQ.®W.dmVMiB}2b i?2 2ti2Mi iQ r?B+? i?2 # M/rB/i"
K2Mib Q7 M2irQ F ~Qr 2 7TmH}HH2/ #v i?2 mM/2 "HVBM; BM7  bi'm+im
#2ir22M i?2 +im H HHQ+ i2/i2°Qm:;?Tmi M/ i?2 “2[m2bi2/ U/2K M/2/V
~QrX 6Q K HHv- 7Qi?2~Q@r_ Bb :Bp2M #v,

*L11= UKXNV

f

r?2 2% Bbi?2 M2irQ F /2K M/IGBKRBMbi MT, "H°*Bb i22 +im Hi? Qm;?2Tmi Q#i
#d i i? ib K2 BMbi MiX

h?Bb /2}MBiBQM + M #2 2ti2M/2/ iQ bb2bb b iBb7 ot B-QM+APAMiBBKZ @)
p B iBQMb BM i? Qm;?Tmi M/ /2K M/,

T UKXRRV
S A ST
0
r?2 B HHRY MM 2{) "2T 2b2Mii?2 HHQ+ i2/ M/ 2[m2biZ/ iB QmV 2 TBQ MF QQiBK:
hQ + Tim 2 M Qp2 HH pB2r Q7 M2irQ FT2 ' 7Q K M+2-r12 /2}M2Fi?2 p2°
Qp2  i?2 BNb21b H,

R
H
[o;ll_ix [o:ll_ix T " UKkXRKkV
a_ =T ca_g RT=T J%W
IF) ¢ oF Wl ol

r?2°E /2MQi2b i?2 b2i Q7 HH +iBp2 ~Qrb[ {m]BMMFP2BBM?2 p HBM HBiv Q7 i~
b2iX

R8



B:M Q7 O6HQr@" b2/ L2irQ F aBKm

h?Bb +? Ti2 T 2b2Mib i PZT2M.BBMhQ2Z :Q H Bb iQ B/2MiB7v /2bB;M ~2[m
a2+iBQM jXR M/ i° MbH i2 i?2K BMiQ M “+?Bi2+im 2 r?Qb2 Qp2 pB2r G
/2i BH2/ BM a2+iBQM jXkX g2 BMi'Q/m+2 i?2 ~Qr@H2p2H #bi  +iBQM m
a2+iBQM jXjX a2+iBQM jX9 /Bb+mbb2b i?2 K2+? MBbKb 7Q K M ;BM; T
2{+B2M+v- M/ ZQaX 6BM HHv BM a2+iBQM jX8 r2 T'2b2Mi i tQMQKvV Q7
mb2/ BM M2irQ F bBKmH iBQMX

jiXR_2[mB 2K2Mib

AM i?Bb b2+iBQM-r2 /2i2°KBM2 "2[mB 2K2Mib i? iQm /i +2Mi2° M2irQ"

_R*QK#BM2 +QKTmi2 M/ M2irQ F bBKmH iBQMb BM H® MNH2HRMPLQ HBKo:
iB+ M HvbBb Q7 / i +2Mi2 #2? pBQ -i?2 bBKmH iQ  Kmbi+ Tim 2 i?:
+QKTmi iBQM HrQ FHQ /b M/ M2irQ FBM; BM7  bi'm+im 2X h?Bb M
rQ°F bBKmH iBQM rBi? H2p2H Q7 #bi> +iBQM M/ :> MmH “Bivi? i F
bBKmH iBQMX h?Bb BMi2;" iBQM BKT Qp2b i?2 }/2HBiv Q7 bBKmH il
MB+ H +? HH2M;2b- T iB+mH "Hv BM BMi2;  iBM: Qm  M2irQ F bBKr
TH i7Q KX M Qp2'pB2r Q7i?2 BMi2;  iBQM “+?Bi2+im 2 Bb T 2b2Mi

kamTTQ i i?2 KQbi r2HH@FMQrM b r2HH b mb2 @MQ}¥M2BHEIQH Q2R
b2 “+? M/ 2tT2 'BK2Mi iBQM BM i?2 }2H/- b r2HH b 2/m+ iBQM H Tr
#2 /2bB:M2/ iQ #2 ;2M2'B+- + T #H2 Q7 bmTTQ iBM: “#Bi' v M2irQ
IM2@:;° BM2/ mb2 @/2}M2/ +QM}:m" iBQMb b r2HH b +QMp2MB2Mi
KQM iQTQHQ;B2b mbBM; bK HH b2i Q7 T ~ K2i2 bX q?BH2 i?Bb ~2t
Q7 2tT2 'BK2Mi iBQM- Bi HbQ BMi'Q/m+2b bB;MB}+ Mi /2bB:M M/ Bk

j 1M #H2 "2mb2 M/ b? "BM; Q7 /2bB;Mb Q7 iQTQHQ:B2b MJ bB® :H2
Im+2i?2 +QKTH2tBivQ7/ i +2Mi2° M2irQ F/2bB:M M/ HQr2 i?2# " E
b?QmH/ bmTTQ i KQ/mH > "2mb2 M/ b? "BM; Q7 #Qi? +QKTH2i2 iQT
TQM2MibX h?Bb 72 im 2 MbXi7#BBIBRITI DU m+B¥BHBimHib (R)- 2M #}
+QMbBbi2Mi 2p Hm iBQM + Qbb b? "2/ b+2M 'BQbX >Qr2p2 - i?Bb B
BM: MQM@pQH iBH2 2T 2b2Mi iBQM 7Q" rB/2"  M:2 Q7 M2irQ F +(
+ M #2 2 bBHvV HQ /2/- 2tTQ'i2/ M/ +QKTQb2/ rBi?BM i?2 bBKmH iQ"

Re



*2 Ti2 j, .2bB;M Q7 6HQr@" b2/ L2irQ F aBKmH iQ"

9amTTQ'i2 bv //BiBQM M/ KQ/B}+ iBQM Q7 TQ H B2ty M2 K b@i@m B H
Qz2 T'2@/2}M2/ "QmiBM; T'QiQ+QHb- b r2HH b ZQa M/ 2M2 ;v@t
# "B2 iQ 2Mi'vX h?2b2 TQHB+B2b b?QmH/ #2 TTHB+ #H2 QM i?2 N\
2M #HQ7ir "2 .2}M2/ L2ir@aFIBM M/ M2irQ F r "2 bi’ i2:B2bX h?2 bvbi
HHQr mb2'b iQ /2}M2- BKTH2K2Mi- M/ 2p Hm i2 +mbiQK TQHB+B?2
~2tB#BHBivBMi"Q/m+2b +QKTH2tBiv- M2+2bbBi iBM: iQQHBM; 7Q" i
T QiQ+QHb M/ bi  i2:B2bX

8amTTQ i 2/m+ iBQM HTm TQb2b rBi? BMi2" +iBp2 hBERmMmBKBAM BMi
b?QmH/ T QpB/2 M BMi2® +iBp2 KQ/2 i BHQ 2/ 7Q 2/m+ iBQM H M/
mb2'biQ+QM/m+i;mB/2/-bK HH@b+ H22tT2 BK2MibX h?Bb KQ/2 T
bBKmH iBQM #2? pBQ - HHQrBM; i?2mb2  iQ/B+i i22p2°v2p2Mi-BN
iBK2- 2M? M+BM; Q#b2 p #BHBivX am+? + T #BHBiB2b Qz2° bB;MB
M2irQ ' F#2? pBQ +QKT "2/iQi” /BiBQM HbBKmH iBQMX amTTQ iBWN
"2[mB 2b /BbiBM+ib2iQ7 72 im 2b M/ 2tT M/bi?2 Qp2°  HHb+QT2 |

e S2 ' KBbbBp2i® +2 7Q K i M/ bvMi?2iB+ i" A+2Rei2/Mbd2b i?2 M22/
iQ ++QKKQ/i2 # Q/ M;2 Q7 Tm#HB+Hv p BH #H2 i® {+ i +2b- K
bi M/ "/Bx2/ Q° +QMi BM KBbbBM; p Hm2bX >Qr2p2 - i?Bb T2 KBbbB
i?72 bvbi2K- b Bi Kmbi #2 + T #H2 Q7 +QMp2 'iBM; /IBp2 b2 7Q K ib BM
i1+ M#2 BMi2 T 2i2/ M/ 2t2+mi2/ #v i?2 bBKmH iQ°'X AM //BiBQ
bmTTQ ii?2;2M2" iBQM M/ 2p Hm iBQM Q7 bvMi?2iB+i {+T ii2 Mbl

+QKKQM T +iB+2BM M2irQ FBM; "2b2 "+? (jj)X J Mv 2tBbiBM; bBK
bi?2B" T'BK 'vQ bQH2KQ/2Q7QT2 iBQM-K FBM; Bib BM+HmMbBQ
2tTHQ iQ vbim/B2bX

d S QpB/2 +QKT 2?2MbBp2 QmiTmi K2i'B+b rBi? /DmbRP2HZbi2KmH
b?QmH/ Qz2° +QKT 2?2MbBp2 " M;2 Q7 QmiTmi K2i'B+b- +Qp2 BM
bmKTIiBQMX Ib2°b Kmbi #2 #H2 iQ b2H2+iBp2Hv bT2+B7v r?B+? K2i
[2bB 2/ 2tTQ i BMi2'p HX h?Bb ~2tB#BHBiv 2/m+2b mMM2+2bb v Q
bi'2 KHBM2b TQbi@bBKmH iBQM M HvbBbX

3 /22°2iQ KQ/2 M bQ7ir "2 /2p2HQTK2Mib22MUvi®K b?QmH/ #2 /2bB:
rBi? HQM;@i2 K 2pQHmMiBQM M/ 2ti2MbB#BHBiv BM KBM/- 2M #HBI
M/ 7m i?2° /2p2HQTK2MiX hQ +?B2p2 i?Bb- Bi Kmbi 7QHHQr T Q7
T +iB+2b-BM+HmM/BM; KQ/mH “Biv-+H2 " /Q+mK2Mi iB®MAbMIJ 2imiQK
K BMi BM #BHBiv- b+ H #BHBiv- M/ 2HB #BHBiv Q7 PT2M.*L Qp2 il

N1IMbm 2 ?B;? T2 ' 7Q°K M+2 M/ b+ H #BHBiv Q72 D2 hiRB KnKhh bQ ?XM/H 2
H ;2@b+ H2 bBKmH iBQMb rBi? HBKBi2/ T2 ' 7Q K M+2 Qp2'?2 /- rB
i?7 i # H M+2b ++m’ +v M/ 2{+B2M+v a2+iBQM jXjX aT2+B}+ HHv- Bi
iBQM Q7 KBHHBQMb Q7 M2irQ F 2p2Mib + Qbb i?Qmb M/b Q7 MQ/2b
+?B2pBM; i?Bb H2p2H Q7 T2°'7Q 'K M+2 Bb T 'iB+mH "Hv +? HH2M;E
K2KQ'v /2K M/b Q7 bBKmH iBM; +QKTH2t / i +2Mi2° M2irQ Fb- BM +(
#BHBiv M/ 2ti2MbB#BHBivi? ir2 BK 7Q X

jXk .2bB;M Pp2 pB2r

AMi?Bb b2+iBQM-r2/Bb+mbbi?2 ?B;?@H2p2H "+?Bi2+im 2 Q7i?2 bBKm
?B;?2bi H2p2H-r2 B/2MiB7v 7Qm K BM +QKTQM2Mib, M 2tT2 BK2Mi m

Rd



*2 Ti2 j, .2bB;M Q7 6HQr@" b2/ L2irQ F aBKmH iQ"

6B;m 2 jXR, M Qp2 pB2r Q7 i?2 "+?Bi2+im 2 Q7 i?2 .*L2irQ F a

K2Mibci?2 1SG2MpB QMK2Mi-r?B+? 7 +BHBIi i2b2tT2'BK2Mi iBQM-i?
+QKTQM2Mib- br2HH bi2biBM; M/ /2#m;;BM;c b2i Q7 bi m+im 2b 2bT
rQ"Foéb /Bb+°2i2 2p2Mi bBKmH iBQM M/ T°QpB/BM; bM Tbh?Qib Q7 i?2 b
/i +2Mi2° M2irQ ' F KQ/2H Bib2H7X //BiBQM HHv-i?2};m 2 BHHmbi  i2b-
bBKmH iQ° KQ/mH2 +QmH/ BMi2® +irBi? Qm > bBKmH iQ"X h?2 TQHB+v |
+mbb2/ BM a2+iBQM jX9X q2 MQr T'Q+22/iQ /IBb+mbb 2 +? Q7 i?2b2 +Q
bm#+QKTQM2MibX

_1SG U //°2bb2b "2[mB 2K2MibhD2QRK M/ GBM2 ANV Bl 22M2}+B H 7¢
mb2'b b Bi HHQrb 2{+B2MiHvV b2i mT-+QM};m 2- M/ 2T °Q/m+2 2tT2 BK
i? imb2'b+ M #2M2}i IS@KLMPB QMK2MM/#Qt 1MpB @@NKDM2+iBQM 9X8)
T QpB/2b M BMi2 +iBp2 2MpB QMK2Mi 7Q  2p2Mi@/ Bp2M bBKmH iBQM
BM; +QKTQM2Mib M/ iQTQHQ:B2bX Ai HHQrb mb2 b iQ > TB/Hvi2bi M2r
BM KQ'2/2#m;;BM;@7 B2M/Hv 2MpBXQWPKEBDMAI2 i "2bBBM: iB+mH “Hv p
2/m+ iBQM H Tm TQb2b M/ 7 +BHBi i2b THmM;@ M/@TH v bBKmH iBQMb
2 b2- /1 2bbBM;

1tT2 ' BK2Mi _mMM2 U // ' 2bb2b "2[mB 2K2Mib,_k?&BB#e-vQV *QKTQM2M
°V Qz2 b #mBHIi@BM M2irQ F +QKTQM2Mib M/iQTQHQ;B2b- bBKTHB 7\
2M #H2b +QMbi m+iBQM Q7 +QKTH2t/ i +2Mi2° M2irQ ' Fb rBi?Qmii?2 M2
b+ i+?- KBMBKBxBM; i?2 # "B2 iQ 2Mi'vX h?2 HB# v BM+HmM/2b 6 i
6H ii2M2/"mii2 ~v- M/ Qi?2 rB/2HvmMb2/iQTQHQ;B2b M/ +QKTQM2Mib>
#v [IBM; mb2 @/2}M2/ +QKTQM2Mib M/ iQTQHQ;B2b-7 +BHBi iBM; i?2
_iX h?2@B#° "vQ7 t‘VZ'Ib‘QpBIZb b2i Q7 #mBHIi@BM M2irQ Fi  +2bX h?Bl|
2tT2 ' BK2Mib rBi?Qmi ;2M2° iBM; +mbiQK M2irQ ' F i~ +2b-r?B+? K v #2 iB
bT2+B}+i" +2b K vvB2H/KQ 2 2T 2b2Mi iBp2 2bmHIhZIQQbHF 2+B M+ 2BUD E
QV b2'p2b b M ;;°2;iQ i? i2M+ TbmH i2b HH i?2 M2+2bb v BM7Q "k
bBKmH iBQM- BM+Hm/BM; KQMBIiQ ;" MmH "Biv M/ b2H2+iBQMXQ7 Qmi
h?2 M2irQ'F b+2M "BQ 7TmM+iBQMb b i?2 }M HBMTmi 7Q°K i 7Q" i?2 b

R3



*2 Ti2 j, .2bB;M Q7 6HQr@" b2/ L2irQ F aBKmH iQ"

gQ FHQ / G(@\Z‘+QMp2‘ib rB/2° M;2 Q7 Tm#HB+Hv p BH #H2 BMTmi i’
rQ"FHQ / 2t2+mi #H2 #v i?2 bBKmH iQ" UaziéE(QI”NPIZ)ZXB(XkI-‘\/‘—'m/E‘/kﬂbBM;
+QMp2 ib M2irQ"F +QKTQM2Mib M/ iQTQHQ;B2b-i? i Kv #2 /2}M2/ ~2+
"rCaPL }H2b iQ i?2B° mMIiBK2 "2T 2b2Mi iEIth/P—ZJFtTiQ-I‘\jeNZLb&)BMBQM
9XjV ?2 M/H2b 2tTQ iBM; i° +F2/ K2i'B+b iQ QmiTmi }H2b- ++Q /BM; iQ +
M2irQ ' F b+2M "BQX Ai HHQrb iQ b2H2+iBp2Hv +?QQb2 r?B+? K2i'B+b
p BH #H2 M/ rBi? r?B+? ;" MmH "Biv- 2M? M+BM; i?2 +QMi QH i?2 mb2"

*QMi"QH U //°2bb2b "2[mB 2K2Mi, IR?22 M2irQVF HQ;B+ Bb +QMi " QHH2/ #v
r?B+? ? M/H2b i?2 bBKmH iBQM M/i?2 KQMBiIQ'BM; Q7 '2bQm +2b-r?BH
T2'7Q°K M+2/2;" /] iBQM-NX/h2ERBBIQ F *QMi@WH2 p2b bi?2 BMi2 7 +2
i'B;;2°b 2p2°v 2p2Mi rBi?BM i?2 M2irQ'F- BM+Hm/BM; +QMM2+iBQM M|
r’BH2 bmTTHVBM,; "2 H@iBK2 KQMBIiQ'BM; /i iQ ?B;?22 @H2p2H +QKTC
TQ ibBMi2;" iBQMrBi? M 2ti2M H+QKTmi2 bBKmH iQ -/2H2; iBM; +QM
T°QpB/BM; 2 HiBK2 722/# +F7Q  TQbbB#H2rQ FHQ //2T2M/2M+B2b #:
BM;RX h?2QMBiQ BM; eVpB+@pB/2b "2 H@iBK2 KQMBIiQ 'BM; Q7 rB/2"°
ZQa M/ 2M2 ;v +QMbmKTiBQM K2i'B+b Ua2+iBQM 9XjV- ii?2 H2p2H Q7
2MiB'2 M2irQ ' F- /[/dXbbBRp;2Mi > M@N? M/H2b M2irQ'F 2p2Mib 2Mbm™
Q'/2° Q7 2t2+miBQM M/ +QMbBbi2M+v rBi? i?2 bBKmH iBQM2pBIim H iB
AMi2 7 +2 *QI\(e“(QbII-I‘Zp‘Zb b M #bi® +iBQM T °QpB/2/ #v +2°i BM M2irQ" F
iQ /B'2+iHvV K M ;2 i?2B° M2irQ ' F #2? pBQ - r?BH2 T'QpB/BM; ‘2 H@iBk
T2'7Q°K M+2b- HHQrBM; /DmbiK2Mi BM “2bTQMb2 iQ +? M;BM; +QM/I
+QK#BM2/ +QKTmi2@M2irQ ' F bBKmMRK iBQMb- //°2bbBM;

*QKTmi2 aBKmH iQ> GQ;B+ U //°2bb2b "2[mBm2K2MB; M8V +BHBi i2b MQ
BM/2T2M/2Mi M2irQ ' F bBKmH iBQMb #mi HbQ i?2 BMi2;" iBQM Q7 M2irQ"
h?Bb + T #BHBiv Bb BHHmbi  i2,0NKTM223 aB'Rnid iVESQ2B+?2 + MK M ;2

M2irQ F QT2  iBQMb 2Bi?2  i?2°Qm:? i?2 L2irQ ' F *QMi'QHH2 Q" pB LA*
/2i BH2/ 2T 2b2Mi iBQM Q7 i?2 BMi2  +iBQMb #2ir22M M2irQ FBM; M/ -

. L2irQ F U //°2bb2b "2[mB 2K2Mib h92* BYirQ @ Bb #mBHi Q7 HH /Bz2
M2irQ F +QKTQM2Mib U2X;X brBi+?2b- 2Qbi@MQ/2b- HBMFbV- M/ ++m
h?2b2 BMi2" +iBQMb 2 KQ/2H2/ BM ?B;?HvV ;2M2 B+ K MM2 - 2M #HBM
Mv M2irQ F iQTQHQ:v- T'QpB/2/ Bi Bb K Mm HMNv bT2+B}2/- //°2bbBM;

iXj aBKmH iBM; L2irQ F h™ {+ rBi? 6HQr #bi  +iBQM

h?Bb b2+iBQM BMi ' Q/m+2b Qm”~ TT Q +? iQ KQ/2HBM; M2irQ ' Fi  {+ mbB
a2+iBQM jXjXRr2T 2b2Mii?2# b2 +QM+2TibQ7Qm  KQ/2HX a2+iBQM jX
+QM;2biBQM mbBM; ~Qrb ~ i?2  i? M 2tTHB+Bi T +F2i[m2mBM; K2+? MB
/IBb+mbb Hi2"M iBp2 #bi +iBQMH2p2Hb +QKKQMHVBM M2irQ " FbBKmH
~Qr #27? pBQ Bbb?QrMBM6B;m 2 jXk M/ Bbmb2/i?2 Qm;?2Qmii?Bb b2+iE

RN



*2 Ti2 j, .2bB;M Q7 6HQr@" b2/ L2irQ F aBKmH iQ"

6B;m 2 jXk, AHHmbi®> iBQM mb2/iQ 2tTH BM ~Qr@+QM;2biBQ

JX]XRIQ/2H Pp2 pB2r

AM i?Bb rQ F-r2 /QTi ~Qr@H2p2H #bi> +iBQMX M2irQ F i  {+ ~Qr ?
iBM iBQM MQ/2- M/ M bbQ+B i2/ /2K M/X h?2 bQm +2 M/ /2biBM iBQ
i?72 /i +2Mi2 - 2T 2b2MiBM; BMi® @/ il+PiN®iaY b QKQn M BI-H2BQM Q° + QI
iQ 2ti2°M H 2MiBiB2b 2T 2b2MiBM; BMiZL @ /1@ AQHEKK MO + i BB BIX A
BKTQ i Mi iQ bmTTQ i BMi® @/ i +2Mi2"> ~Qrb- b1 bi@r2bii {+ Bb bi2 |
2M/@iIQ@2M/ ~Qr K v#2 /2+QKTQb2/BMiQ KmHIBTH2 bm#@~Qrb + Qbb /
~Qr+ Mi?2M #2 "2 bb2K#H2/ ii?2/2biBM iBQMX h?Bb /2+QKTQbBiBQM
/Bbi*B#mi2 i° {+ + Qbb KmHiBTH2 T i?b-X

M2t KTH2 Q7 i?Bb #2? pBQ Bb /2TB+i2/ B 6BiMg MiNK-br '@ "~+Qr M/

/2biBM iBQM MQ/2b "2bT2+iBp2Hv- BbLA2 MAKT QBR2I? 2MQ R @ BRMNEH2/ i

1 +?2 bm#@~Qr K v 2tT2°'B2M+2 /Bz2'2Mi H2p2Hb Q7 +QM;2biBQM- M/ i?

~QrBb/2i2"KBM2/ #vi?2 ;;°2;i2 i2 ir?B+? Bibbm#@~Qrbbm++2bb7m|
7Q°K H +QKTmi iBQM Q7 2M/@iQ@2M/ i2"Qm;?2Tmi M/ +QM;2biBQM 7

6B;m 2 jXk- Bb T°QpB/2/ BM a2+iBQM jXjXk

iXjXkaBKmH iBM; L2irQ F *QM:2biBQM

g2 T°Q+22/rBi? 7Q K HHV/2}MBM; ?2Qr2M/@iQ@2M/i? Qm;?TmiBb +Q
BM 6B;m 2 jXk- 7Q+mbBM; QM ?2Qr M2irQ ' F +QM;2biBQM Bb bBKmH i2/ E
Q' B;BM iBM; 7TNQ KM (/i BM 2/ iRGM Q@2+ QKTmi2 i?2 / i "Nig2hBiiZKiTib iQ

i MbKBi Qp2Z1HBMPb h?2 T QiQ+QH BM mb2 /2i2 " KBM2b i?2b2 ii2KTi2/ i
hQ ;Bp2 M 2t KTH2 i? i BM+HmM/2b KmHIiBT i? "QmiBM;-r2 bbmK2 bi iB
b 1*JS-/2b+'B#2/ BM a2+iBQM kXjXkX g2 rBHH } " bN#HQ MDB2Imi PB QM B M
1[m iBQM UjXRV /2}M2 ?2Qr i?2 i2Mi iBp2NQ @ M MLB M "+ RRKTQni2/X

Qpi, = T QENs;Ng;Li) UjXRV
r’?2‘ﬁutf\‘S;L1 mb i?72 QmiTmi /i ~ iZd 7@V HBM#F MN2c Mproto(d;Ng;Ng;L1) Bb
i?72 T'QiQ+QH 7TmM+iBQM i? i # b2/ ViBMMIROW M@DM2TmiLH-BMWF /2K -/
[2i2°KBM2b i?2 "2bmHIiBM; QmiTmi /i ~i2X

aBM+2 i?72 "QmiBM; T'QiQ+QH /Q2b MQi +QMbB/2" +QM;2biBQM- i?2 Q
"2T°2b2Mib i?2 BMi2M/2/i° MbKBbbBQM " i2 " i?2 i? Mi?2 +im H +?B2]
+QM;2biBQM-2 +? ~Qr QM ;Bp2M HBMF Bb bbB;M2/ i?2"Qm;?Tmi # b2
;772 i2i2Mi iBp2/ i T i2/Q2bMQi2t+22/i?2HBMFOb+ T +Biv-2 +? ~Qr

Ky



*2 Ti2 j, .2bB;M Q7 6HQr@" b2/ L2irQ F aBKmH iQ"

/'i *i2c Qi?2°rBb2-i?2 HBMF&6b + T +Biv Bb b? "2/ KQM: ~Qrb T°QTQ"i
i* MbKBbbBQM * i2bX h?Bb "2bmHib BM i?2 7QHHQrBM: 2tT 2bbBQM,

0 1
Qﬁ]s!'—l

0.
fO2F Qm!Ll
r?e2°@, Bbi?2 + T +Bikl@Qre HBMKE?2 b2i Q7 ~Qrb T bbBMl;ci?I\‘/It@umf_;l'?El-bBilVI1_I +im H
i2°Qm;?2Tmi i? " QmX? HBMF

bNy "2+2Bp2b QMHV i? QmL2-HBMFQi H /i  i2 "2+RBBB/;Bp2M #v i?2
i?°Qm;?TmMiQ@{- b 7QHHQrb,

iTihi= KB@p o, Qi A U+QM;2biBQM 2[m i RIQIMKW

BM= iTmi UjXjV
r?2°iay, Bbi?2 BM+QKBM; / i T iD QIQ®ZAr

g2 +QKTmi2 i?2 i2Mi iBp2 QMyi Qi HIEM E7r2HH b i?2 "2bmHiIBM; i? Qm;?
++QmMIiBM; 7Q° +QM;2biBQM-rBi? i?2b K2 HQ;B+ bBMi?2T 2pBQmb

Qh]OiLg = T\Q(im\l/t N1;Ng;L3)
Qh]li'—:%
(or,, QL

g2 + M "2T2 i1[m iBQMb UjXRV iQ UjX9V 7Q2-iQ2QBNBW;iP?i2i®Q;0Qm;?2Tmi
i2°Qm;? ElXMEBM HHv- i?2 2M/@iQ@2MIbi2]@nH AQmP D 72+2Bp X/ #v " i2 Q
Ng r?2B+? Bb2[m HiQi?2 ;;°2; i2/ f2Q0m;MILmibbQ2b+ " B#2/BM 1[m iBQM L

UjXxov

iTIIlL'\Si: K B®@p ClLs; Qhﬂl!LSA

iThe BM= iTmi+ iTmi Ujxsv
r?2°put’ Bbi?2 2M/@iQ@2M/ i? ®X:?2Tmi Q7 ~Qr

kR



*2 Ti2 j, .2bB;M Q7 6HQr@" b2/ L2irQ F aBKmH iQ"

2p2Mi BMp HB/ iBOM _ /2b+ BTiBQM
. o BMBIB i2b M2r ~Qr 7 Q Knd Qom/ 22 BAQ 1 B Qv VB 22
THQUbi(M M /1) 3 /2K Md M/ “:2i/i i° Mb72X bBx2
7HQ+2 (]2 3 MT/ i2bi22 /2K M/fQIQ~QM2r p dXn 2
7HOQrb(® T 3 i2°KBM i26 ~Qr
HBMFKMEEL 3 3 /lIb HBMF +QMM2HiBMAMQ/2b
HBME 2KQp@¥7 BH 3 “2KQp2blHBMF
/lb M2rMQ/2iQi?22 M2irQ F- rBi? B mkK/H# tBR MO
MQ/2ZK TR ! TQ'i bT2R/
MQ/2 2KQp2R7 BH 3 “2KQp2b MQ/2
MQM 2K BMb T?2vbB+ HHv +QMM2+i2/ #mi MQ i" {
MQ/2 Q7 3 M/ TQr2  +QMbmKTiBQM Bb b2i iQ yX
MQ/Z @M 3 BMp2 BRQYZ Q77

34Kv+ mb2BMp HB/ iBQM Q7 M2irQ F bi i2 M/ T QT ; iBQM Q7 mT/ i2b
h #H2 jXR, a2i Q7 M2irQ F 2p2Mib BM Qm" KQ/2HX

iXjXjL2irQ F ai #BHBiv M/ 1p2Mib

Pm > KQ/2H #bi> +ib r vM2irQ FH i2M+v #v bbmKBM:i? i HH +? M:2b B
BMbi Mi M2QmbHvX b “2bmHi- bBKmH iBQM iBK2 /p M+Bb ®HRH2X?2M i

L2irQ'F ai #BHBMZXirQ F bi i2 Bb +QMbB/2 2/ bi #H2 r?2M HH T2M/BM;
+QKTH2i2HV T'QT ; i2/ M/ TTHB2/ + Qbb i?2 bvbi2K-bm+? i? i-rBi?Qr
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"mnzwvugf

K Ui2°KBM Hb T2 "Qmi2'V

o ® o ©

h #H2 9Xk, Pp2 ' pB2r Q7 bQK2 Q7 i?2 #mBHIi @ BMMi.OE QBiQ BRI ZTHO p B/ M/
+QKTH2tBiv BM/B+ iQ bX

i72 bBKmH iBQM6b HB72+v+H2 M/ +QM};m" iBQMX a2+iBQMb 9XkXk iQ ¢
K BM +QKTQM2MibX 6BM HHv- a2+iBQM 9XkX8 /2b+ B#2b i?2 MQM@pQ
i72 b+QT2X

9XKXR2irQ F *QMbi"m+iBQM BM S° +iB+2

AM i?Bb b2+iBQM- r2 /2b+ B#2 i?2 K2i?Q/b p BH #H2 7Q" +QMbi m+iB|
iBOM 9XKkXRXR r2 T°2b2Mi Qm" +m "2Mi b2H2+iBQM Q7 #mBHIi@BM iQT
#2 +QMbi m+i2/ rBi? bK HH b2i Q7 T > K2i2 'b- bBKTHB7vBM:; bBKmH iB
b?2Qr ?2Qr iQ #mBH/ vQm  QrM +mbiQK iQTQHQ;v- 2M #HBM; 2tTHQ  iBQM
brBi+?@+2Mi'B+- b2 p2 " @+2Mi"B+ Q" ?2v# B/ /2bB:Mb U2tTH BM2/ BM a2

//IBiBQM H +QM}:m" iBQM QTiBQMIi B+ GMRE2?Qm /2}MBM: /27 mHi M
b2iiBM:b- 2 /Bb+mbb2/ BM a2+iBQM 9XkX8X h?2b2 :HQ# H T QT2 iB2tL
K F2Bi2 bviQmT/ i2i?2+QM};m" iBQM Q7 HH MQ/2b +QMbBDbi2MiHVX

IXKkXRXBRMBKBx2/ a2imT rBi? "mBHIi@AM hQTQHQ;B2b

hQ 7 +BHBi i2 bBKmH iBQM b2imT M/ HQr2 i?2# "B2 iQ2Mi'v-r2T Qp
rB/2Hv mb2/ BM "2b2 "+? M/ T +iB+2-i? i+ M #2 +QMbi m+i2/ rBi? b 7
M Qp2 pB2r Q7 bQK2 Q7 i?2 p BH #H2 iQTQHQ;B2b-i?2B" /2}MBM; T °
+? ° +i2 ' BxBM;i?2 "2bmHIBM; M2irQ FbBx2 M/ +QKTH2tBiv Bb T 2b2Mi:
r2 /2b+" B#2 i?2 F2v +? ~ +i2 ' BbiB+b Q7 i?2b2 iQTQHQ;B2b M/ QmiHBM?Z
i?72KX

livT2, 17i°22-
IF], o-

]7H i7Hv

=~

177 ;QMT7Hv

Q ® 0 O T
5o
R

-l

© oo
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e

UV6ih22 U#V . ;QM~v U+V 6H ii2M2/ "mii2 ~v

6B;m 2 9XR, CaPL 2T 2b2Mi iBQMb Q7 bQK2 Q7 i?2 #mBHi @B
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*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

& k9 ff "2 FMQrM *Q 2arBi+?Xb
1ivT2, 1+mbiQK k8 1;HQ#]H i"m2
]li2 KBM HaT2+%b ke o

& kd IMSQ Jib Ry-
IMSQ’Jib Ry- k3 1TQ iaTA2/]R #Tb-
1TQ iaT22/]R#Tb- kN 1BT, 1yXyXylXj
ff BT M/BibBMi2;2"2T @ iy &
ff @2Mi iBQM BMi2 +2 M;X¢H2 iR IMSQ Jib Ry-
1BT, 1yXyXyXkf Pk jk 1TQ iaT22/]R #Tb-

-& i BT, 8
IMSQ7Jib Ry- i9
]TQ iaTJ2/]R#Tb- i8 )-

IBT, 9 ff P lyXyXyX9] je ] HB MIF b(
jd (k- R)-
)= i3 (i- B-
]brBi+?aTPR+b iN (9- k)-
& 9y (8- 1)
IMSQ Jib Ry- 9R Ye
1TQ iaTJ2/1k:#Tbh- 9k Tbm#M2jb(
IBT, 1yXyXylxR 9j ]y Xy Xy XkJf{R
ff ‘" HQ# BKTHBRE 2+iQ" 99 Jy Xy XyX9JfjR
ff BM/B 2BiMi2 M2+ +2bb 98 )
ff AMDQKR2QTQHQ ;B2bb2 ge |

UV CaPL 2T 2b2Mi iBQM Q7 +mbiQKPM2MQ K iQTQHQ:v BM

U#V h?2 pBbm H 2T 2b2Mi iBQM Q7 i?2 +mbiQK iQTQHQ;v /2}M2/ BM

6B;m 2 9Xk, *mbiQK M2irQ " FiQTQHQ:v BM PT2M.*LX

h?2 MQM@pQH iBH2 CaPL 2T 2b2Mi iBQMb Q7 bm+? iQTQHQ;B2b BM P
LQ/2 +QM};m  iBQMb + M #2 b2i LRQ#B KHYMBBQMH?BM2/ BM a2+iBQM 9X

9XKkXRXKB:;M qBi?Qmi GBKBib, "mBH/ uQm" PrM hQTQHQ;v

hQ bmTTQ i "2b2 “+? M/ i?2 2tTHQ  iBQM Q7 MQp2H /2bB;Mb- Qm" bBKn
“#Bi® v-mb2 @/2}M2/ iQTQHQ;B2bX 6B:m 2 9Xk BHHmMbi  i2b i?2 T2 bE
Q7 bm+? iQTQHQ:B2b- r?B+? "2 /2}M2/ #v b2i Q7 i2 KBM Hb UQ" ?Qbit
UQ  HBMFbV M/ bm#M2ibX 1 +? MQ/2 + M #2 BM/BpB/m HHv +QM};m 2/
/2}M2/ /27 mHib bT22B3BKpBXI 7B

Hi2°M iBp2Hv- mb2'b + M +QMbi ' m+i +mbiQK iQTQHQ;B2b BMi2® +iBp2
h?Bb TT'Q +? HHQrb 7Q  bi2T@#v@bi2T /2}MBIiBQM Q7 +QKTQM2Mib r
“2bmHIBM; iQTQHQ:;v + M #2 2tTQ'i2/iQ CaPL 7Q" "2mb2X h?2 KQbi BKT
i?72 _1SG 2MpB"QMK2Mi "2 2tTH BM2/ BM a2+iBQM 9X8X

k3



*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

6B;m 2 9Xj, oBbm H 2T 2b2Mi iBQM Q7 i?2 L2irQ F ai #BHBIiv

9XkX&avM+? QMBx iBQM J2+? MBbK, ai #BHBiv " ~"B2"

AM a2+iBQM jXjXj-r2 BMi ' Q/m+2/ i?2 +QM+2Ti Q7 M2irQ F bi #BHBiv
"2pQHp2b "QmM/ BiX "2pBb2//2}MBiBQMr b T QpB/2/ BM a2+iBQM 9X
F2v +QKTQM2Mi "2bTQMbB#H2 7Q° K BMi BMBM; M/ RPMTQ FEBM#BRABQ"
" TBXT

L2irQ F ai #BHBiv " LBi2aBK" ~"BR?22iaBK" BB +QKTQM2MBXA+QT?2
i? i KQMBiQ'b M/2M7Q +2b M2irQ Fbi #BHBivi? Qm:? bi'm+im 2/ bvM-
+2Tim HHv- Bi 7TmM+iBQMb b ?B2° "+?B+ HUI'22@HBFR2RR2# "BB2-¢22"
7Q° 2t KTH2 BM/B+ iBM; i?2v ? p2 }MBb?2/ T @\22bBM B HM 2 20Db 12 b2 X
““Bp2X

L2irQ F ai #BHBiv AMp HBi/aBXAWp HBXLi@? # B2 Bb bbQ+B i2/ rBi? C
KQ 2 L2iaBKAMp HB/ iQ 'bX M BMp HB/ iQ  + MK "F Bib2H7 U M/- #v 2ti
iQV b mMbi #H2X h?Bb ? TT2Mb r?2M +QKTQM2Mi- bm+? b MQ/2- "2+
i? i 2[mB 2T Q+2bbBM;X

6B;m 29Xjb?Qrb pBbm H 2T 2b2Mi iBQM Q7 bBKTH2 bK HH# ~"B2 X |
rBi? bm#@# ~"B2'b b_I\/Q[;QQbX"Z/— Bb HBMF2/ iQM;b)EHI\B;‘Q‘- r’eB+7?
/212" KBM2b i?2 ;HQ# H bi #BHBIiv Q’V?iB?Iﬂ/MZ‘i‘re\F)BblHQ?MM2+i2/ iQ T "2
BMp HB/ iQ - 2M #HBM; Bi iQ T'QT ; i2 BMbi #BHBiv mTr /b BM i?2 i 22
HBMF2/ iQ KmHiBTH‘\K/I-pQ—NB?/ QQ b?2B+? K v #2 bbB;M2/iQ /QrMbi 2 K
h?2 "2K BMBM; BMp HB/ iQ bAMD HBB;iI\/ﬁQHZQQﬂ'\QM)Mi'b b MQ/2bX h?2
+QKTQM2Mib + M BM/2T2M/2MiHV K "F i?2Kb2Hp2b b mMbi #H2- 7Q " BN\
M2r K2bb ;2iQ T Q+2bbX

h?Bb ?B2" "+?B+ H bi'm+im 2 Bb /2bB;M2/ iQ KBMBKBx2 +QMi2MiBQM C
+QmMMi2 X "2+ mb2 bm#@# "B2'b QT2 i2 BM/2T2M/2MiHv- BMp HB/ iQ"
+ M #2 p HB/ i2/ Q" BMp HB/ i2/ +QM+m "2MiHvX b “2bmHi- i?2 bvbi2K
BM+ 2 bBM; M2irQ F bBx2 M/ +QKTH2tBivX h?2 # B2 + M /vM KB+ H}
KQ/ i2 i?2b2 +? M;2bX LQr i? i r2 2 p2 2tTH BM2/ r? ii?2 M2irQ F bi #B}t
“2pBb2 ; BMi?2 /2}MBiBQM Q7 M2irQ F bi #BHBiv- 7°QK i?2 bi #BHBiv #

L2irQ F ai #BHBiv U3® WM2XrQ F Bb + QMEBZ2 N2/ QMH2Ba/B KAIMp HB/ iQ b
bbQ+B i2/ rBL2ii®RBK" ~"B2 BM p HB/ i2/ bi i2 Ui?2 +QKTQM2Mib i? i Q
bi #H2VX h?Bb- BM im M- ;m > Mi22bi? ii?2 "QQi BMp HB/ iQ  Bb BM p
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*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

i i3 6RPHLQHIYHURPLWWHG
@si iN| & & 8%6 3RG
& @$i ay| & & @si 3RG VZLWFKHV
& & @S$i 9R| & & & @S$i
& & & @$6 3RG 9k| & & & & @$6
& & & & @$1 3RG VZLWFKHV 9j & & & & 8%6
& & & & & @S 99| & & & 8%i
& & & & & & @$6 98| & & & @%$6
& & & & & & 8%06 9e| & & & 8%6
& & & & & 881 9d| & & 8%i 3RG WHUPLQDOV
& & & & & @$6 93| & & @si
& & & & & 8%6 IN| & & & @$6
& & & & 8$i 3RG WHUPLQDOV gy| & & & 8%6
& & & & @$i 8R| & & 88i
& & & & & @$06 sk| & & @$6
& & & & & 8%6 8] & & 8%$06
6RPHLQHNYUMRPLWWHG 89 &RUNZLWFKBVFHRPLWWHG

4 +°2 i2/ bm#M2i Q° bbB4M2T BB2Mi iBQM ;"QmTBM;

6B;m 2 9X9, S'2}t@i B2 Q7 6 ih'22/2TB+i2/ BM 6B;m 2 kXj-/BbTH v2/i

9XKkXFHVI2B:?i SQQH

h?260SQQHHQrb QTiBKBx iBQM i?2°Qm;? "2mb2 Q7 Q#D2+ib BMbi2 / Q7
~vr2B;?i /12bB;M T ii2 "M (kk)X Ai Bb dbg2W /M BWQ #HDRw ibQ #mi HbQ 7Q° k
BMi2°M HBKTH2K2Mi iB@HSQENLRIDMBR2/ BMiQ ivT2@bT2+B}+ TQQHb:
Tm i?2 /BpB/2/ BMiQ KmHIBTH2 bm#@TQQHbX h?Bbbi'm+im "2 HHQrb K
Q7i?2b K2ivT2 +QM+m "2MiHv pB b2T " i2bm#@TQQHbLBX 1 +? +Q Qmi
[2i2"KBM2/ #v +QKTmiBM; i?2 KQ/mHmb Q7 Bib B/ rBi? i?2 iQi HMmK#2"
BKTH2K2MFQihBMX+Q  QmiB M BWKri? MR BH +[mB BM; ~vr2B;?i Q#D2+i
iQ "2+2BpBM; 7°QK i?2 +? MM2H- r?BH2 /BbTQbBM; Q7 BySQRBOAMWQM/b
M/ "mMiBK2 +?2+Fb + M #2 +QM};m 2/ BM i?2 bBKmH iBQM b+QT2 CaPl
a2+iBQM 9XkX8- Hi?Qm;? i?2b2 bT2+B}+ BKTH2K2Mi iBQM +QM};m" iBC

9XkX9/"'2bb I M ;2° M/ am#M2ib

PT2M.*L BM+HmM/2b 2tTHB+Bi bmTTQ i 7Q i?2+°2 iBQM M/ K M ;2K2Mi (
HBiv b2 p2b KmHIBTH2 Tm ' TQb2b, Bi 2M #H2b bi m+im 2/ iQTQHQ;vV /:
BMpQHpBM; bm#M2i@/2T2M/2Mi " QmiBM;- M/ QTiBKBx2b "QmiBM; bi i2
AMT "iB+mH "-r?2M bBKmH iBM; T'QiQ+QHb + Qbbi2Mb Q7 i?Qmb M/b
T Q?B#BiBp2HV H ";2X "v Q' ; MBxBM; MQ/2b BMiQ bm#M2ib- i?2 bvbi2K
Q7 "QmiBM; i #H2b i?°'Qm;? ?B2" "+?B+ HbmKK "Bx iBQM Q7 "QmiBM; BN
Hi2//vM KB+ HHv i mMiBK2 mbBM; /Bbi M+2@p2+iQ T QiQ+QHbc i?2 Z
Q7 mMmMB[m2 "QmiBM; 2Mi B2b /B 2+iHv +QMi " B#mi2b iQ bT +2 2{+B2M+V)

am#M2i K M ;2K2Mi M/ AS [//°2bb bbB;MK2Mi// 2bd N/M2B#NV JR2V

+QKTQM2MiX h?Bb KQ/mMH2 Bb "2bTQMbB#H2 7Q K BMi BMBM; i?2 K TTE
[1"2bb2b-K M ;BM; bm#M2i ?B2" "+?B2b- M/ /BbT2MbBM; AISBNBM +QM
bmTTQ ib "#Bi° "BHv /22T M2biBM; Q7 bm#M2ib- +QMbi®> BM2/ QMHV #v
h?Bb ?B2° "+?B+ H TT'Q +? 2M #H2b 2{+B2Mi "QmiBM; BM7Q K iBQM b

6B;m 2 9X9 BHHmMbi" i2bi?2 T '2}t@i B2 bi/m3d\n72;2IN2 6i2H 22 iiTT QHQ ;
/12TB+i2/ BM 6B;m 2 kXjX h?Bbi B2 2~2+ibi?2 HQ;B+ Hbm#/BpBbBQM
"mMiBK2 pBbm HBx iBQM pB i?2 _1SG BMi2 7 +2 M/ /m BM; 2tT2 BK2M
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*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

& R3 1/27 mHiSQ iall2PRyy#Tl -
ff a2+iBQM 9XkXR RN 1/727 mHIiLSQ,iMmHH
IM2isS 1?2 IM2irQfF i9- ky 1/27 mHi1M2 ;v]JQMHHH
]1+QM7B;& kR ]Ji2"KBM H*QJM 78 ;
]bi #BHBivJIQ/R+?2+F]2/ kk 1727 mHiSQ ia,2@MmHH
]’ QmiBM;SQHB2vK]F Kj 1/27 mHILSQ,iMmHH
1b22y, y- k9 -
12tTQ  i*QM7B& k8 lbrBi+?*QM7 B
IM2irQ F1tTQ i*QHHniKMb ke 1727 mHiSQ ia,2@MmHH
ff a2+iBQM 9X]j kd 1/727 mHIiLSQ,idmHH
) - k3 !
IMQ/21tTQ  i*QHmKMDb kN -
ff a2+iBQM 9X]j iy IM2iaBK.2p*QM &B;
) - iR ff PKBii2/

]1QmMiTmMi6QH/PT iXiQF7BH2 ik ff 7Q # 2pBiv
]2tTQ iAMi2]p FBKBM ii '

IMQ/2*QM 7 &; j8
6B;m 2 9X8, CaPL 2T 2bl2M a BEK@ MQJ 2

9XkX8aPL _2T 2b2Mi iBQM M/ .2b2 B HBx iBQM

6B;m 2 9X8 BHHmbi  i2b i?72 CaPL L2TaBK2MQARQRRMNI7BMb K BM +QM};m
“2; /IBM; 2tTQ i- BM+HmM/BM; b2H2+iBOQM Q7 2tTQ i +QHmMKMb- Q7 r?B+?
M/ HBbi2/ BM a2+iBQM 9Xj- M/ 2tTQ i BMi2'p HX Ai HHQrb iQ /2}M2 /27
U?QbivV +QM};m” iBQMb- iQ #2 TTHB2/ r?2M2p2° MQi Qp2 B//I2MX h?z
/Im"BM; i?72 bBKmH iBQM Bb HbQ BM+HmM/2/X LQi2 i? i bQK2 +QM};m" i
H2bb2  BKTQ i M+2- r?BH2 Qi?2 + M #2 Qp2 'B/2M #v i?2 +QKTmi2 KC
M2irQ F@+QKTmi2 bBKmH iBQM Ua2+iBQM 9XdVX

iR



*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

L K2 IMBi .2b+ " BTiBQM

QHWZRUN QRGHV FRXQW @ LmK#2° Q7 MQ/2b +m ™ "2MiHV T "iQ7i?2 M2irQ " FX
QHWZRUN QRGHV KRVWV>DO@@ LmK#2 Q7 ?Qbib +m " 2MiHvV T i Q7 i?2 M2irQ F
QHWZRUN QRGHV KRVWV>DF@LYH@A MK#2 Q7 +iBp2 ?Qbib+m " "2MiHV T i Q7 i?2 M2ir
QHWZRUN IORZV FRXQW @ LmK#2 Q7 +iBp2 M2irQ'F ~QrbX

QHWZRUN IORZV WKURXJKSMXMSWRIW22 bmK Q7 i?2i?2 Qm;?2Tmi Q7 HH +iBp2 ~QrbX
QHWZRUN IORZV WKURXJKSXW> @h?2 iQi Hi? " Qm;?2Tmi T2 +2Mi ;2 Q7 HH +iBp2 ~Qrk
QHWZRUN IORZV WKURXJKSXW>DW?@ p2 ;2 ~Qri?2"Qm;?2Tmi T2 +2Mi ;2X

QRGH IORZV XSWLPH>DYHUKIMH@ h?2 p2° ;2 mTiBK2 Q7 +iBp2 ~Qrb BM i?2 M2irQ FX
QHWZRUN HQHUJ\ SRZHU o} h?22 +m>"2Mi TQr2 /" r Q7 i?2 M2irQ FX

QHWZRUN HQHUJ\ HQHUJ\ C h?2 2M27 ;v +QMbmK2/ #v i?2 M2irQ"F mT mMiBH MQ

QRGH IORZV>LQFRPLQJ@ @ LmK#2 Q7 ~Qrb BM+QKBM; 7°QK /D +2Mi MQ/2bX
QRGH IORZV>RXWJIRLQJ@ @ LmK#2 Q7 ~Qrb Qmi;QBM; iQ /D +2Mi MQ/2bX
QRGH IORZV>JHQHUDWLQJ@ @ LmK#2 Q7 ~Qrb #2BM; ;2M2" i2/ #v i?Bb MQ/2X
QRGH IORZV>FRQVXPLQJ@ @ LmK#2 Q7 ~Qrb #2BM; +QMbmK2/ #v i?Bb MQ/2X
QRGH IORZV WKURXJKSXWMRW@ h?2 iQi Hi?2 Qm;?2Tmi QM i?2 MQ/2X

QRGH IORZV WKURXJKSXW> & hQi Hi?2”Qm;?2Tmi T2 +2Mi ;2 BMi?2 MQ/2X

QRGH IORZV WKURXJKSXW>DBNJ @ p2 ;2 i?2°Qm;?2Tmi T2 +2Mi ;2 Q7 ~Qrbi° p2 'bBM; i?
QRGH IORZV WKURXJKSXW>PNQ @JBM i?2°Qm;?2Tmi T2 +2Mi ;2 KQM; ~Qrbi° p2 'bBM; i
QRGH IORZV WKURXJKSXW>PB[ @J ti?2 Qm;?2Tmi T2 +2Mi ;2 KQM; ~Qrb i  p2 ' bBM; i?:
QRGH IORZV XSWLPH>DYJ@ Kb h?2 p2° ;2 mTiBK2 Q7 +iBp2 ~Qrb i  p2 'bBM; i?2 M(
QRGHV IORZV HQHUJ\ SRZHU h?2 +m ™ "2Mi TQr2 /7 rQ7i?2 MQ/2X

QRGHV IORZV HQHUJ\ HQHUJC h?2 2M27 ;v +QMbmK2/ #v i?2 MQ/2 mT mMiBH MQrX

MRE IORZV>JHQHUDWLQJ@ @ LmK#2 Q7 ~Qrb #2BM; ;2M2" i2/ #v i?Bb DQ#X

MRE IORZV>FRQVXPLQJ®@ @ LmK#2 Q7 ~Qrb #2BM; +QMbmK2/ #v i?Bb DQ#X
MRE IORZV WKURXJKSXW>WRW® h?2iQi Hi?2"Qm;?2Tmi QM i?2 DQ# M2irQ'F BMi2 7 +
MRE IORZV WKURXJKSXW> @W h?2 iQi Hi?2”Qm;?2Tmi T2 +2Mi ;2 QM i?2 DQ# M2irQ"
MRE IORZV WKURXJKSXW>PLW @ JBM i2°Qm;?2Tmi T2 +2Mi ;2 KQM; ~Qrb ;2M2" i2/ #v
MRE IORZV WKURXJKSXW>PDWVN@ J ti?2°Qm;?2Tmi T2 +2Mi ;2 KQM; ~Qrb ;2M2" i2/ #v i
MRE IORZV XSWLPH>DYHUDJ@® h?2 p2 ;2 mTiBK2 Q7 +iBp2 ~Qrb ;2M2" i2/ #v i?2 L

h #H2 9Xj, J2i B+b 2tTQb2/ #vi?2 PT2M.*L aBKmH iQ X

9Xj1tTQ i #H2 J2i'B+b

g2 2tTQb2 i2H2K2i'v/i KQmMMIiBM; iQ jyY /Bz2 2Mi K2i'B+bX h?2 KQDi
BMh #H2 9Xj- r2 HBbii?2 2T 2b2Mi iBp2 (ky- 8y) K2i'B+b "2H2p Mi 7Q" |
"2 +QMbBDiI2Mi FKTQ@W:. *HHBKmH iBQM KQ/2bX

9X9aBKmH iBM; L2irQ F qQ FHQ /b rBi? PT2M.*L

h?Bb b2+iBQM /2i BHb #Qi? BKTH2K2Mi iBQM M/ b2imT Q7 i  +2@/ Bp:
BM PT2M.*LX AM i?Bb bBKmH iBQM KQ/2- bi iB+ M2irQ F i  +2 Bb +Q
"MMiBK2 M2irQ F 2p2Mib i? i /°’Bp2 i?2 bBKmH iBQM- 2M #HBM; i?2 +QH
M/ #2? pBQ  H K2i B+bX

AM a2+iBQM 9X9XR r2 T'2b2Mi i?2 PT2M.*L i’ +2 7Q K iX h?Bb 7Q K i B
BMi2 @ M/ BMi> @/ i +2Mi2 i  {+ T ii2"Mb- ++QKKQ/ i2 KmHiBTH2 ~Q
T QpB/2 ~2tB#BHBiv i?°Qm;? QTiBQM H /m’ iBQM }2H/bX 6BM HHv- BN\
+QM};m 2 ' +2@# b2/ bBKmH iBQM 2tT2 ' BK2Mi mbBM; CaPL bT2+B}+

jK



*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

6B2H/ hvT?2 J2 MBM;

WLPHVWDPS LQwh?2 KBHHBb2+QM/b 2H Tbh2/ 7' QK 2TQ+?

WUDQVPLWWHUBLG Lo™2 B/ Q7 i?2i° MbKBiMmMig/aKB7BMi2 M2i
GHVWLQDWLRQBLG LO®2 B/ Q7 i?2 /2biBM i BAQnM\HIND@/R2/BEMi2 M2i

QHWBW] GRXEGR2 /i @ i2 Q7 i?ZEZ#0ObBM

IORZBY G LQW h?2 B/ Q7 i?2 MmHBIHV R ~Qr Bb TQbbB#H2 #2ir22M k MQ/2
GXUDWLRQ LQWEHQr /m” iBRWBEBMWHhHHQr /Q2b MQi +? M;2 mMiBH MQi?2" 2p:

=~

© © —

4 MMHH #HY ¥2MirHH #H2 +QHmMKM U HH "Qrb Q" MQM2V
h #H2 9X9, PT2M.*L M2irQ ' F i  +2 7Q K iX

IXIXIR +2 6Q K i

h?2i° +27Q K ib?QrM BMh #H2 9X9? b #22M /2bB;M2/iQ 7 +BHBi i2 #ml
Mv +QM+2Bp #H2 i  +2-bmTTQ iBM; iQi H+QMi'QH Q7 i?2 ~Qri? Qm;? 1
/m> iBQMbX Ai 2M #H2b BMi2 @ M/ BMi> @/ i +2Mi2° +QKKmMB+ iBQMt
2 +?2 2Qbi UQM2 T2 /B 2+iBQMV b r2HH b KmHiBTH2 ~Q7BH@eiB¥2M irQ
bT2+B}2/X h?Bb ~2tB#BHBiv 2Mbm 2b i?2 ;2M2° iBQM Q7 T 2+Bb2 M2ir
bi M/ “/Bx2/ BMTmi/ i X b //BiBQiM MbKBWiRi MBM2ibiBM iBQMMBMQi

#2 2[m H UBMMHAHBM2Bi?2" i?227TRQHBOHmMKM Bb bT2+B}2/- Q" Bi Bb /
.m> iBQM /Q2b MQi M22/iQ #2 7TmHHv /2}M2/ 7Q 2 +? "Qr- ?2Qr2p2  Bi B!
i?72 MQM@Dbi M/ “/Bx2/ i +2iQ rQ FHQ /rBi? i?2 r?QH2/m > iBQM +QHm

&
]M2iaBKa+QT2aT2HS iXiQfDbGWMBHDbQMIff a2+iBQM 9XkX8
JrHS i, 1fT i%ifT "[mZi° +XZ7BHA "[m3+ ff a2+iBQM 9X9XR
]pB im HJ TTBM;m2

6B;m 2 9Xe, PT2M.*L M2irQ'Fi° +2 bBKmH iBQM +QM};m" iB

9X9IXKQM};m BM; L2irQ ' F qQ FHQ / 1tT2 BK2Mi BM PT2M.*L

h?2 2Mi'v TQBMi 7Q° +QM/m+iBM; M2irQ F i +2 bBKmH iBQMb BM PT2
+QM};m  iBQM1IH2- bBHHmbi iMBNBKBIEMQTIXEX¥IB?”RO mMH/ #2 bbB: M2/
JH2 T i? TQBMiBM; iQi?2 M2irQ ' F bBKmH iBQM b+QT2 bT2+B}+ iBQM- /2
i?2rHS iF2v Kmbi "272°2M+2 i?2 S "[m2ii +2 }H2 +QM7Q KBM; iQ i?2 P
bT2+B}+ iBQM- /2b+ B#2/ BM a2+iBQM 9X9XRX

M //BiBQM HBZH®#-HJ TTBM2 KBM2b ?2Qr MQ/2 ASb 7 QK i?2i> +2 "2 K
M2irQ F iQTQHQ;vX q?2M b2iiQ i'm2-i?2i +2 Bb MQi iB2/iQ bT2+B}A
+ b2b-2 +? 2Qbi ASBM i?2i° +2 Bb pB'im HHV K TT2/iQ ~ M/QKHvV b2H?
i72 0 :2i iQTQHQ;vX h?Bb 72 im"2 Bb p Hm #H2 7Q" ° TB/ 2p Hm iBQM
/i b2iX q?2M i?2 i +2 Bb bbQ+B i2/ rBi? FMQrB/ TP B F BB T I/HQ; v-
b2iiQ 7 Hb2 iQ T'2b2°p2 ++m  i2 K TTBM;X

j]



*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

*QKK M/ “'mK2MibfPTiBQMb .2b+ BTiBQM
a+QT2 *QMi QH
BKTQ i @ AKTQ'ib M2raBKa+#RZi2QIFQM7B QK i?2 ;Bp2M T i?X
b+QT2 IT i?2= @
M2irQ F IT i?= @
+QM7B; IT i?=
2tTQ i @ 1tTQ ibi?2+m "2Mi2#iBKaFDZi2Q I CaPL 7Q K iX
b+QT2 IT i?2=
M2irQ F IT i?= @
L2irQ ' F *QMbi m+iBQM
MQ/2 @ @
KF (@@BT IBT=) (@@TQ ib IMmK=) (@ @bB22b I/ MRr MQ/2 rBi? i?2 ;Bp2M T * K2i2 bX
brBi+? @ @
ibrBi+? @ "mBH/b ; i2r v brBi+?X
i2°KBM H @ @
K IBT= _2KQp Hf7 BHM 2 Q7 MQ/2X
HBME @ @
KF IBT R= IBT k= (@@# /rB/i? 1/" =) *QMM2+ib MQ/BOTrBMIBT kBi? QTiBQM H HBMF + T +|
“K IBT R= IBT k= _2KQp Hf7 BHm 2 Q7 HBMFX
aBKmH iBQM *QMi QH
p M+2@iBK2 liBK2= /p M+2b i?2 pB im H bBKmH iBQM iBK2 #v i?2 ;Bp2M
THQTr @ @
KF (@@/2K M/ I/'=) (@@K@@BAi)IBT=)ai 'ib M2r ~Qr rBi? i?2 ;Bp2M T ~ K2i2 bX
K I7THQr@B/= aiQTb i?2 ~Qr rBi? i?2 ;Bp2M B/X
mT/ i2 I7THQr@B/= (@@/2K M/ 1/ =) I/Ti/ !Zibz)l(?ZIZK M/ Q7 i?2 ~Qr rBi? i?2 ;Bp2M B/ rBi? i?
Tii2™M IT ii2M M K2= IBMD2+iBQM " i2= a2+iBQM 9XeX
MQ/2 @ @
Q77 IBT= hm ™Mb Qz MQ/2 rBi? i?2 ;Bp2M BT UMQ TQr2 /" rVX
QM IBT= hm>Mb QM MQ/2X
JOMBIQ'BM; M/ 1tTQ’i
2M2;v@ 2TQ i @ GQ;b 7Q K ii2/ 2M2";v "2H i2/ K2i'B+bX
2tTQi K2i'B+b I7QH/2 @T i?= (@@+'2 i2) 1tTQ i K2i'B+b iQ i?2 ;Bp2M T i? BM T "'[m2i 7Q K iX
M2irQ F @ @
BM7Q @ @
bM Tbh?Qi (@@b2H2+i I7TH ;@ " v=)
T27Bt@i'B2 (@@ QQi IBT=)
MQ/2 @ @
BM7Q IBT= GQ;b MQ/2 +QM};m" iBQMX
bM Tb?Qi (@@b2H2+i I7TH ;@ "~ v=) GQ;b bM Tb?Qi Q7 i?2 ;Bp2M K2i'B+bX
7THQTr @ @
bM Tb?Qi (@@B/ I7THQr@B/=) GQ;bi?2 K2i'B+b "2H i2/iQ i?2 ~Qr rBi? i?2 ;Bp2M B/
4 °2[mB 2/ QT/iBIQMQi2b /i ~ i2 R2ZKTKBT/2MQi2b M AS [/ 2lyiXYRYRRBib BMi2;2" "2T RXMi iBQM

h #H2 9X8, Pp2 ' pB2r Q7 PT2M.*L _1SG K BM +QKK M/b rBi? “;mK2Mib-

i9



*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

9X8AMI2 +iBp2 aBKmH iBQM rBi? PT2M.*L _1SG

h?Bb b2+iBQM BMi"Q7m+2b BMi2  +iBp2 M2irQ ' F bBKmH iBQM KQ/2 BM
Bb 2M #H2/ pB  +QKK M/HBM2 _1SG BMi2 7 +2- i2°Qm;? r?B+? mb2 b
+QMbi'm+iBQM Q7 M2irQ FiQTQHQ;B2b M/i?2K Mm HBMD2+iBQM Q7
Q7 +QKTQM2Mib M/ K2i'B+bX h?2 KQbi 2bb2MiB H +QKK M/b p BH #H2
bmKK "Bx2/ BM h #H2 9X8X

h?2 1SG BMi2 7 +2 Bb BKTH2K2Mi2/ kb BM3+H? T *@BE/2DBHK QAmH - 2ti21
M/ bi'm+im 2/ +QKK M/@HBM2 2MpB " QMK2MiX h?2 1SG Bb /2bB;M2/ r|
rBi? /Q+mK2Mi iBQM M/ 2 °Q  K2bb ;2b HBF2X

9Xeh {+ S ii2MaBKmH iBQM BM PT2M.*L

PT2M.*L bmTTQ ib i?2 bBKmH iBQM Q7 bvMi?2iB+ i {+ T ii2 "Mb Ua2+iB
_1SG +QKK M/i? i HHQrb mb2' b iQ BMD2+i M/ KQMBiQ i  {+ ~Qrb BM
2MpB QMK2MiX h?2 +Q 2 +QKK M/ 7Q  bBKmH iBM: i’ {+ T ii2 Mb Bb,

7THQr i° 77B+@T ii2"M IT ii2M M K2= IBMD2+iBQM@ " i2=

h?Bb +QKK M/ i'B;;2 b i?2 BMD2+iBQM Q7 H ;2 b2i Q7 ~Qrb #2ir22M M
i {+Tii2”M M/ i?2 +QM};m 2/ BMD2+iBQM " i2-r?B+? + M #2 bT2+B}2/ ;
3yWw M/ b /i T2 RIXIANEN AM i?2 H ii2  + b2-i?22bT2+B}2/ /i "~ i2rBF
#v 2 +? i2’KBM HBM i?2 M2irQ FX

SymK2Mi h *;2i N .
L K2 L K2 hQTQHQ;v'2b+ BTiBQM
IMB7Q 'K _ M/QK * M/QK HH 1 +2bQm +2 b2H2+ib /2biX MMB7Q K2Hv i > M/QKX JQ
_ M/QK S2°Kmi iBQMI/QK@T2 K HH a K2 bIMB7Q°'K _ M/QK #mirBi? R,RK TTBM;X JQ 2 BM
"Bi *QKTH2K2Mi #Bi@+QKTH2K2MIiHH 1 +?2bQm +2b2H2+ib Bib #BirBb2 +QKTH2K2Mi b /2biX J
"Bi _2p2'b H #Bi@ 2p2'b H HH 1 +? bQm +2 b2H2+i Bib #BirBb2 "2p2 b H b /2biX JQ 2
"Bia?m]|2 #Bi@b?m77H2 HH @
"Bi h> MbTQb2 #Bi@i° MbTQb?2 HH @
hQ'M /Q(8e) iQ"M /Q J2b? aQm +2 b2M/b iQ /2biX 6? H7 rvé + Qbb M2irQ FX
SQ/ S2°'Kmi iBQM7i“22@ /p 6 ih 22 R,RTQ/ K TTBM;X
QmT S2°Kmi iBQW@ /p . ;QM6HV R,R;"QmT K TTBM;X

h #H2 9Xe, h™ {+ S ii2"M +m "2MiIRT DM TXQ i2/ #v

h #H2 9Xe bmKK "Bx2b i?2 bmTTQ i2/ i’ {+ T ii2’Mb BM PT2M.*L- r?BH:
7QHHQrBM; bvMi?2iB+ i {+ T ii2’M bBKmH iBQM Bb b?QrM #2HQr,

1t2+miBM; avMi?2iB+ qGXXX RyyW (444444444444444) Ry88fRy88 Uy,yy,yy f y,yy,yyVv
% avMi?2iB+ rQ"FHQ / 2t2+mi2/ bm++2bb7mHHv BM je8Xe9dyN3Kb
4444 Pp2 pB2r 4444

% p;@iTmi (W) KBM@iTmi (W) K t@iTmi (W) iQi@/2K M/ iQi@iTmiff iQi@iTmi (W
I QmiTmmi

% 9dXkk8W 9XdRjW RyyWw Ry88Xyyy :#Tb ON3Xkkk :#TH 9dXkksWw
I QmiTmmi

K*HBFi, *QKK M/ GBM2 AMi2 X #2 B #ERIiHBMf D HiX;Bi?m#XBRf+HBFif

i8



*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

6B:m 2 9Xd, 2T 2b2Mi iBQM Q7 BMi2;" iBQM BMi2  +iBQRT2MrE2M +QK

aBM+2 i?2 bBKmH iBQM Bb "mM BMi2® +iBp2Hv- mb2'b + M Bbbm2 Mv _
bT2+i M2irQ F #2? pBQ" M/ 2tTQ i HH K2i'B+b HBbi2/ BM h #H2 9XjX h
T2°'7Q°K M+2 K2i'B+b-rBi? K Mv +QHmMKMb QKBii2/ 7Q" # 2pBivX h?2 2t
b p;@iTmi {W)B+? BM/B+ i2b i?2 p2 ;2i?2 Qm;?Tmi +?B2p2/ + Qbb HF
Tii2 MEM@iTmbeWYb i?2 KBMBKmMK i?2°Qm;?Tmi UBX2X-kQahim@# (M2 ~Qr
BM/B+ i2b i?2 #2bi@ +iQR@-iQmX W2 B+ Bb +QKTmi2/ bi?2iQi Hi? " Qm;?T
#v i?2 iQi H/2K M/X q?2M HH ~Qrb ? p2 iR2@6 THA (MJiMii@iTmi (W)

2[m HX h?2b2i?2°Qm;?Tmi K2i'B+b + M HbQ #E2MDWIRIBQM/ 2+ i MKD Q7
“i2rB/2Hv mb2/ BM +v+H2 ++m  i2 bBKmH iBQMbX h?2 BMD2+iBQM " i2
iQi?2 i {+ +QKK M/ Ur?2M 2tT 2bb2/ b T2 +2Mi ;2V-r?BH2 i?2 ++2T
#v KmHIiBTHVBM; i?2 BMID2®@iB@MWIQ #BMbi M+2- BM i?2 7TQHHQrBM; +Q

7THQr i 77B+@T ii2 M IT ii2M@M K2= RyyW

i?72 BMD2+iBQM " i2 Bb RyyW- M/ i?2 ++2Ti M+2  iQiBb T\ WHP@Bb?2 K:
BMi2 T 2i iBQM Q7 "2bmHib rBHH #2 mb2/ 2ti2MbBp2Hv BM a2+iBQM 8 Xk
Qm i  {+ T ii2’M bBKmH iBQMb ; BMbii?Qb2 Q7 "QQFaBK (jj)- rB/2Hv
bBKmH iQ  BM "2b2 “+2?X

OXd*QK#BM2/ *QKTmi2@L2irQ ' F aBKmH iBQM BM PT2N\

AM i?Bb b2+iBQM r2 QmiHBM2 i?2 T'TBM+BTH2b #2PBRMIiXBMi2;i #MBQM
T QpB/BM; pBbm H 2T 2b2Mi iBQM Q7 i?2 BMi2  +iBQM #2ir22M M2irQ
bBKmH iBQMb BM a2+iBQM 9XdXRX h?2M r2 2tTH BM ?2Qr iQ +QM};m" 2
i?7°Qm;? CaPL 2T 2b2Mi iBQM Q7 DQBMi bBKmH iBQM 2tT2"BK2Mi BM =

O9XdXRMi2;" iBQM Pp2 pB2r

L2irQ FiQTQHQ;v M/ K +?BM2 M2irQ'F + T +BiB2b "2 p BH #H2 7Q" T
Tm TQb2b HHQrBM; M2irQ ' F r "2 b+?2/mHBM;X 6B;m 2 9Xd b?Qrb ?Q
KQ/mH2b BMi2" +i /m " BM; bBKmH iBQM Q7 rQ FHQ /bX PM i?2 H27i i?2"

je
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*2 Ti2 9, SQiQivI2 AKTH2K2Mi iBQM M/ AMi2;  iBQM Q7 PT2M.*L

y &
R ]+Hmbid b
k (&
i IM K2 ]*yR-
9 1?2Qhbib,
8 (&
& e ]+QOmMi9IN
] mMb 8- d 1+Th
]QmiTmi6QH/RT iFiQf7QH/R- 3 &
[iQTQHQ B XI& N 1+Q " 2*Q inM3-
‘)ff 6B;m 2 9X3# Ry ]+Q°2aT22]jXk:?X%
RR o
IM2irQ " Fa+QTes Rk 1K2KQl'v&
‘)ff a2+iBQM 9XkX8 Rj ]JK2KQ valBx]Rk3j JB]-
- RO K2KQ vaT23aR J?
IrQ " FHQ]/b(& RS '-] ° 123 '
]T i7hQ6BHRPT iFiQi7BH2 Re ]ITQr2°JQY2 1
livT2, 1*QKTmi2L2irQ " FqQ-FHQ / Rd ]JKQ/2HhY,TRPHBMZ -
lb+ HBM;SQHKHBS2 72k R3 1TQr3, 19yyq iib]-
")- ‘ RN ]K tSQrR  ]REQ-
] HHQ+ iBQMSQHB&B2b Ky 1B/H2SQF2]yXA]

ff SQHB+B2b KR
) k k ")
Kij )
ko | '
UV *QK#BM2/ +QKTmi2@M2irQ F 2tT2 " BK2Mi
CaPL 2T °2b2Mi iBQMX U#V *QKTmi2 iQTQHQ;v CaPL 2T 2b2N

6B:m 2 9X3, .2}MBM; +QKTmi2@M2irQ F +Q@BBKntH iBQM 2tT2"

Q7 i?72 +QKTmi2 bii2 i mMiBK2- rBi? KmHIBTH2 0oJb T2  ?Qbi M/ KmH
K TT2/iQ LA*i? i? M/H2b i?2 BMi2" +iBQMb #2ir22M i?2 irQ KQ/mH2b:
Bib M2irQ ' FrQ FHQ /#v mbBM; i?2 LA*Q7i?2 ?QbiBiBb mMMMBM; QMX
Q7 i?2rQ FHQ /b "2 /2T2M/2Mi QM2 QM2 MQi?2 , i?20J + M /Dmbi Bib
iQ +QM;2biBQM Q bT2+B}+ 0J H2p2H TQHB+B2bX

IXdXkQM}:m BM: *QKTmi2@L2irQ F *Q@aBKmH iBQM BM PT2M.:

6B:m 2 9X3b?2Qrb?2QriQ /2}M2 +QK#BM2/ +QKTmi2@M2ir@TRMQ@bBKm
i2°Qm;? CaPL 2T 2b2Mi iBQMX 6B;m 2 9X3 /2}M2b i?2 2tT2 BK2Mi- r"
+QKTmi2 +Hmbi2  mb2/ /m BM; i?2 bBKmH iBQMX LQi2 i? i BM i?Bb 2t |
BM i?2 +QKTmi2 iQTQHQ;v 2 KBRUWBIMH-K?7PBBHMQ#2 TTHB2/ b /Bb+mb
a2+iBQM 9XKKBXQNFA+BW2P2 2tT2 BK2Mi /2}MBiBQM "2 i?2 QMHvV +QMi
i?72k KQ/mMH2b M/ "2 +QKTH2i2Hv QTiBQM Hc B7 QKBii2/ +QKTmi2@ QMF

jd



1tT2 BK2Mib

h?Bb +? Ti2  T'2b2Mib i?2 2tT2 BKPVI2M.2iK B2n hB Qb @B KinH " RQ M2 b b
b+ H #BHBivfT2 MQTK tMB2 H M{BHBQvBM; i? 22 ;mB/BM; [m2biBQMb,

C.Q2PT2M.*L'2T Q/m+2 2tT2+i2/ M2irQ F #2? pBQ mM/2  +QMi QHH?2
C>Qr/QPH2M.*IT2 7Q K b T Q#H2K bBx2 M/ +QM+m "2M+v BM+2 b2 |

Cqg? i bvbi2K@H2p2H BMbB;?ib #2+QK2 pBbB#H2 r?2M i?2 M2irQ F B¢k
UpbX +QKTmi2@QMHVV\

g2 Mbr2 i?2b2 [m2biBQMb i? °Qm:? 2tT2 ' BK2Mib rBi? i? 22 /Bz2 2Mi bBK
i {+@T ii2°M@# b2/- M/ M2irQ F@+QKTmi2 +Q@bBKmH iBQMX

i3



*?2 Ti2 8, 1tT2 BK2Mib

6Q +mb a2+iBQ QB/KZX 2b+ BTIBQM
\ . {4, _*QKT "2 i {+ T ii2'M bBKmH iBQM ++m" +v
+4+m’ +v a2+|BQMSI~E3IXI xl\%aBK (i) T22 @ 2pB2r2/ +v+H2@ ++m" i2 M2i

S2'7Q K M+2- a2+iBQM 8@)&{{\'\/' QKT "2 i {+ T ii2 M bBKmH iBQM T2 ' 7Q K M+

a+ H #BHBIiv aBKX

hQTQHQ;v- . - . - - . . - .
QM Q . ho +2 1p Hm iBM:; BKT +i Q7 iQTQHQ:v M/ QmiBM: T

_QmIBM;- az+IBOM 8XIXB,  2(+B2M+v M/ ZzQaXx

1M2 ;v- ZQa

S2°7Q°K M+2- . h,,+2 1p Hm iBM; T2'7Q°'K M+2 M/ b+ H #BHBiv Q7 i
at+ H #BHBiv 22T BOMBXIXKS, iBQM "2H iBp2 iQ iQTQHQ:v M/ T * HH2HBbKX

: . t KTH + b27Q 2p Hm iBM; 2M2 ;v BKT
IMX 1 B#miBQM az+iBQM SX&i)%%Z ié?’ﬁplgggaQKTmiZfi?z “2bi Q71?22 Ah BM
h bF ZQa- . ({}x %W iBM: i bF b+22/mHBM;- 2t2+miBQM-
L2irQ F a2MbBiBpEHEIM 8X9IXk g'#p 42 12T2M/2M+v QM M2irQ" FX

h #H2 8XR, Pp2 pB2r Q7 i?2 2tT2 BK2Mib /Bb+mbb2/ BM i?Bb

8XR1tT2 BK2Mib Pp2 ' pB2r

h?Bb b2+iBQM Ppg 2Hn *ilBtM HH i?°22 K BM bBKmH iBQM KQ/2b U2t+Hm/B
2tT2 " BK2Mib "2 bmKK "Bx2/BM h #H2 8XRX g2 p HB/ i2 i  {+@T ii2"M bB
# b2ZHBM2 +QKT "BM; mMiBK2 b+ H #BHBivrBi? p "'vBM; iQTQHQ;v bBx2
g2 BMp2biB; i2 ?2QriQTQHQ;v M/ "QmiBM; T'QiQ+QHb z2+iZQa M/ 2M2
# b2/ bBKmH iBQM BM a2+iBQM 8XjX //BiBQM HHv-r2 HbQ bb2bb i +
M2irQ'FIiQTQHQ;B2bX AM a2+iBQM 8X9 r2 i F2MnHr2 rQi KB BIM i2Q K il2m i 2
M2irQ'F +Q@bBKmH iBQM- ii' B#miBM; 2M2 ;v +QMbmKTIiBQM iQ i?2 irQ
7Q KibF/2H v M/ bHQr/QrM M HvbBb "2H iBp2iQ +QKTmi2@QMHV #

8Xkh' {+@S ii2"M aBKmH iBQM, o HB/ iBQM M/ S2 7
"QQFaBK

AM i?Bb 2tT2 BK2Mi-r2 2p Hm i2 i?2 P.*Li> {+ T ii2°M bBKmH iQ #v +Q}
. BMbi "QQFbBK (jj)- rB/2HvV /QTi2/- T22 @ 2pB2r2/- +Vv+H2@ ++m" i
BM M2irQ F@QM@+?BT "2b2 "+?X AM a2+iBQM 8XkXR-r2 bb2bb i?2 +
“2bmHib iQ "QQFbBK6b BM i2 Kb Q7 ++2Ti M+2 *i2 b 7mM+iBQM Q7
irQ /Bz2 2Mi M2irQ F iQTQHQ;B2bX AM a2+iBQM 8XkXk- r2 2p Hm i2 i?:
bBKmMH iQ'b b M2irQ F +QKTH2tBiv M/ BMD2+iBQM " i2 BM+ 2 b2X

8XkXR+m™ +v pbX "QQFaBK U ++2Ti2/ _i2 mM/2  Pz2 2/ GQ /V

hQ 2M #H2 K2 MBM;7mH +QKT "BbQM-r2 /QTii?2 T2 7Q K M+2 K2i B-
+QMp2ii?22 +Q 2bTQM/BM; P.*L QmiTmib ++Q /BM;HvX aT2+B}+ HHv-
"QQFbBKAOb p2° ;2 ++2Ti2/ ~Bi  i2 #v K TTBM; Bi iQ P.*Ldb p2" ;2 .a_-
iBQM UkXRkV-b+ H2/ #v i?2 BMD2+iBQM " i2X

bbmKBM; HHi2'KBM HbBMP.*L QT2  i2 ii82NM/BMWDQKIBM{H biT22K M/

IN



*?2 Ti2 8, 1tT2 BK2Mib

UVG6H i~vUM4k-F49-+49V U#V . ;QM~vU 43-?249-T49-;4jjV

6B:m 2 8XR, *QKT "BbQM Q7 i> {+ T ii2"M bBKmH iBQM “2bmHib mM/2
h?2°Qm:?2Tmi Bb K tBKBx2/ r?2M i?2 ++2Ti2/  i2 K i+?22bi?2 Qz2 2/ HQ /

H2m2Hp s- r?2 2 [0;1] Bb i?2 MQ K HBx2/ Qz2 2/ HQ /- i?2 ++2Vi2/M i2 U/
#2 2tT 2bb2/ b,

++€ .a_p UBXRV

h?2 ii2KTi2/ BMD2+iBQM " i2 BM "QQFbBKpXQ "2bTQM/b /B 2+iHVv iQ

1tT2 ' BK2Mi a2iq@T2p Hm i2 T2 7Q K M+2 QM irQ /BsH 2MMIQ T.QMXVB 2 b,
h?2 6H i~viQTQHQ;v Bb +QM};m 2/=rBike=T - KZi24b 2bmHiBM; BM iQi H
3y MQ/2b- Q7 r?B+? e9 "2 i2°KBM Hb- M/ RRKHBMFbX h?2 .2as@M~viQT
p=4-h=4- Md=33- vB2H/BM; bB:MB}+ MiHv H “:2° M2irQ F rBi? Rjky MQ
M/ k8y3 HBMFbX

.m2 iQ bBKmH iBQM iBK2 HBKBi iBQMb BM "QQFbBK r?2M mbBM; 6H i~
6H i~v M2irQ F +QM};m" iBQM Bb F2Ti bK HH2 X MQQK BN MBK +HQM};in. 2
JALVQ  6H i~v.2V2 KBMBbiB+ JBMBEQH.UJAMV¥V- b /2b+ B#2/ BM a2+iBC
#Qi? + b2b-i?2 BMD2+i2/ i NWQRABEmTiBQM Ua2+iBQM kX9VX

"QQFbBK Bb +QM};m 2/ rBi? kiQ 3 pB'im H+? MM2Hb-#mz2 bBx2b =~ M;
bBx2b ~ M;BM; 7 QK R iQ jk ~Bib- M/ i?2 /27 mHi jyyy +v+H2br "KmT T7

rBi? bm#M2ib 7Q" 2 +? 6H i~v /[BK2MbBQM M/ ." :QM~v ;"QmTX aBKmH
BMD2+iBQM " i2 BMi2 p Hb Q7 yXy8- rBi? ky ‘'mMb T2  BMD2+iBQM " i2 7
h?2 "2/m+2/ MmK#2 Q7 "'mMb 7Q . ;QM~v Bb DmbiB}2/ #v Bib H ;2" b+

HQr2 p "B M+2 BM “2bmHib mM/2 > M/QK T2 Kmi iBQM i {+X

1tT2 ' BK2Mi _2bmMAb2bmHib "2 T 2b2Mi2/ BM6B;m 28XRX Pp2" HH-i?2
+QKT " #H2 Qmi+QK2bX LQi #Hv- P.*L b?Qrb bHB;?iHvVv ?B;?2" ++2Ti |
iIQTQHQ;v- "2~2+i2/BM KQ 2T QMQMM+2/ +m ' p im 2X

g2 ii'B#mi2 i?Bb /2pB iBQM iQ i?2 HQM:2  p2  :2 T i? H2M:i?b BM .~ :Q
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*?2 Ti2 8, 1tT2 BK2Mib

UV _mMiBK2 b 7mM+iBQM Q7 BMU2WBMMiBKQMo-v7mM+iBQM Q7 BM+"2 bB
M2irQ F bBx2 U}t2/ BMD2+iBQM " i2 iRYMBMV.X ;QM~v iQT QaHQ2W KB i?

6B;m 2 8Xk, *QKT 'BbQM Q7 i  {+ T ii2 M bBKmH iBQM "mMiBK2b rBi? E
BMD2+iBQM * i2X

h?2b2 KTHB7v i?2 M2; iBp2 2z2+ib Q7 bBKmH i2/ ~Qr +QMi"QH BM "Q
i2°Qm:?2TmiX M //BiBQM H +QMi'B#miBM: 7 +iQ K v #2 "QQFbBK®&b K
r?B+? BMi"Q/m+2b 7m’i?2  Qp2°?22 / MQi ++QmMi2/ 7Q  BM P.*LX

J6R P.*LBb+ T #H2 Q7 ++m  i2Hv bBKmH iBM; M2irQ F i’
i bB;MB}+ MiHv ?B;?2 H2p2H Q7 #bi  +iBQM +QKT "2

8XKkXkmMiBK2 a+ H #BHBiv pbX "QQFaBK UhQTQHQ;v aBx2 M/ Al

hQ b?Qr+ b2i?2 /p Mi ;2bQ7?B;?2 @H2p2H M2irQ " FbBKmH iBQM-r2 +Q
Q7 P.*L M/ "QQFbBK mM/2  p "vVBM; M2irQ'F +QM};m  iBQMbX aT2+B}+ |
b+ H #BHBiv Q7 2 +? bBKmH iQ rBi? 2bT2+iiQ #Qi? BM+ 2 bBM; M2irQ
22X

1tT2 BK2Mi a2ig2™p Hm i2 b+ H #BHBiv mbBM; i?2 . ;QM~viQTQHQ;vX "
rBi? 3 pB'im H+? MM2Hb-pB im H+? MM2H #mz2 bBx2b Q7 k8e ~Bib-T .
r " K@mT T2 BQ/ Q7 jyyy +v+H2bX P.*L Bb +QM};m 2/ mbBM; /2/B+ i2/ b
;T OmTX

AM i?22 }'bi T i Q7 1?2 2tT2 ' BK2Mi-r2 }ti?2 BMD2+iBQM " i2 i RyyW M
aT2+B}+ HHv-r2 2p Hm i2 . ;QM~v aQN4 186 BNB QM bBY7 k- +Q "2bTQM/
MQ/2 +QmMib ~ M;BM; 77 QK Ry3 iQ eRjk M/ HBMF +QmMib 7°'QK Rek iQ
Bib bB;MB}+ MiHv 7 bi2" 2t2+miBQM- P.*Lr b HbQ 2p Hm ia/=19" H ;2"
Maa=16- b+ HBM; mT iQ R3-8de MQ/2b M/ 9y-k93 HBMFbX 6Q 2 +? +QM
K2 bm 2 i?2 "mMiBK2 Q7 8 bBKmH iBQM "mMbX

AM i?2 b2+QM/ T i Q7 i?2 2tT2 ' BK2Mi- r2 }ti?2 iQBOHD :MiQp H@N2V r|
"MMiBK2 T2 7Q K M+2 mM/2  BM+'2 bBM; BMD2+iBQM " i2b 7 QK yXy8 i
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*?2 Ti2 8, 1tT2 BK2Mib

hQT ## pX S ° Kb \Y N R E

6 ih 22 6h k=16 Rj99 Ryk9 iky jydk
6H ii2M2/ "mii2 6Hv n6=&;k =10;c=10 RRyy Ryyy Ryy RNyy
T ;QM~v .6 a=8;p=4;h=4;9=33 Rjky Ry8e ke9 k8yy

4 i?2b2 T ° K2i2'b K B2HBM+H2/;QM~vX
h #H2 8Xk, amKK v Q7 i?2 iQTQHQ:B2b mb2/ BM i?2 2tT2 ' BK2Mi- M/ i

1tT2 BK2Mi _2bnmHEBRrM BM 6B;m 2 8Xk - P.*L T2 7Q Kb #2ii2 i? M "QQ
Q' /2°b Q7 K :MBim/2 BM HH i2mi21d+2QIQBUBKX 2[mB 2b M2 “Hv R8yy b
+QKTH2i2 i?2 bBKmH iBQM- r?BH2 P.*L +QKTH2i2b i?2 b K2 i bF BM TT

bT22/mT 7 +iQ° Q7 Qp2 dyy“X Hi?Qm:? #Qi? bBKmH iQ b 2t?B#Bi BM
bBx2 b+ H2b-i?2B" :"Qri? T ii2 " Mb /Bz2 X AM i?2 K BM THQi- "QQFbBK®
pBbB#H2- r?2°2 b P.*Léb "mMiBK2 TT2 b HKQbi ~i/m2 iQ Bib Km+?
THQi-rBi? "2}M2/v@ tBb- 2p2 Hbi? i P.*L HbQ b+ H2b 2tTQM2MiB HF
2tTQM2MiB H +m p2- K FBM: Bi Km+? KQ 2 bmBi #H2 7Q  H *:2@b+ H2 b

6B;m 2 8Xk# BHHmMDbi  i2b i?2 b+ H #BHBiv Q7 i?2irQ bBKmH iQ'b b 7m
“i2X PM+2 ; BM- i?2 bBKmH iQ'b QT2 i2 QM p biHv /Bz2 2Mi iBK2 b+
TT2 "BM; M2 "Hv +QMbi Mi BM i?2 K BM THQiX h?2 BMb2i THQi T'QpB
#2? pBQ  mbBM: M TT QT B i2Hv b+ H2/ v@ tBb- 2p2 HBM: i? i Bib "m
M2irQ ' F +QM;2biBQM #2;BMb iQ K MB72bi- #27Q°2 bi #BHBXxBM; i ?B;?:
bi?2 BMD2+iBQM " i2 BM+ 2 b2b 7°QK 8W iQ RyyW- "QQFbBK&b "'mMiB
b2+QM/b- 2T 2b2MiBM; YO9Kk8XNW BM+'2 b2X AM +QMi  bi-P.*Ldb "mMi
Qp2  i?2 b K2 M;2- MBM+'2 b2 Q7 Dmbi Yj9XNeWX h?Bb ?B:?HB;?ib
?B;?2 BMD2+iBQM " i2b Q7 P.*L +QKT "2/iQ "QQFbBKX

J6k PT2M.*IBb ?B;?2° H2p2H Q7 #bi® +iBQM 2M #H2b Bi iQ pPBKmH |
i2’MbQMBM+'2 bBM;HVH ;2iQTQHQ;B2brBi? bB;MB}+H MiHvV H
+?B2pBM; bT22/mT 7 +iQ b 2t+22/BM; dyy“X

J6] PT2M.*Bb ~Qr@H2p2H KQ/2HBM; 2M #H2b 2{+B2Mi bBKImH iBQ
7°QK yXy8W iQ RyyW- rBi? KBMBK H "mMiBK2 p "B iBQM2p2M Q

8Xjh +2@. Bp2M 1p Hm iBQM Q7 . i +2Mi2  L2irQ Fb

AM i?Bb b2+iBQM r2 T2 7Q K i> +2@# b2PM2MQLF HBHi B Q MBXYXBRM QKT
ZQa M/ 2M2 ;v 2{+B2M+v Q7 i?°22 /Bz2 2Mi rB/2Hv mb2/ iQTQHQ:;B2b r?
i?2 bBKmH iQ T2 7Q K M+2 M/ b+ H #BHBiv- +QKT “2/iQ "2 HrQ H/ 2[n

BX|XB2 7Q K M+2 1M2 ;v h /2@Qzb + Qbb 6 ih"'22-6H ii2M2/ "m
.. ;QM~v rBi? .Bz2 ' 2Mi _QmiBM; ST QiQ+QHDb

hQ /12KQMbi® i2i?2 TTHB+ #BHBiv Q7 PT2M.*L i° +2 bBKmH iBQM 7Q " 2}

r2 T -2b2Mi +QKT " iBp2 bim/v Q7 i? 22 2T 2b2Mi iBp2 "+?Bi2+im 2b

"mii2 '~vU66Vv- M/ . ;QM~v U.6VX g2 2p Hm i2 i?2b2 iQTQHQ;B2b BM ir!
LS1 Ua2+iBQM kX8VX
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*?2 Ti2 8, 1tT2 BK2Mib

1tT2 BK2Mi a2ig2TXp Hm i2 6 ih°22 U6hV- 6H ii2M2/ "mii2 ~v U666V M/ .’
iQTQHQ:B2bX h?2b2 iQTQHQ;B2b "2 bi'm+im"> HHv /BbiBM+i- v2i i?2v r
T #H2 MmK#2 Q7 i2°KBM Hb BM Q /2 iQ 2Mbm'2 7 B  2p Hm iBQMX
m> iBQM T ° K2i2 b- HQM; rBi? i?2 "2bmHiBM; MmMK#2 Q7 p2 iB+2b-i2"
BM h #H2 8XkX h?2 b2H2+i2/ /2bB;Mb pN X #Q i KQWwiiB&KeW2BWMQTi i?2 _ L
JAL bi’ i2:v-r?BH2 HH MQ/2b- #Qi? brBi+?2b M/ ?2Qbib- 2 +QM}:m 2/r
K2 bm BM; 2M2 ;v +QMbmKTiBQM-r2 /QTii?2/ i +2Mi2°  M2ir@QME 2M2 ;v
2i HXj)-r?B+? /2}M2b i?2 TQr2 /> rQ7i?2 M2irQ F b,X

p;switeh U8XkV
i=1
r?2°RV Bbi?22 TQr2" /° r Qi7 MBiBB i?2 iQi HMmK#2" Q7 brBi+?2b BM i?2 M2it

xXP
eh . te t .
Piswnch - PichaSS|s + Picards + (PigOF + Pil;?Ol’ d) ] SXJV
j=1
r?2 Richassis Bb i?2 bi iB+ TQr2" +QMbmKTUBQMBM+iMBIPMHTQ2iMINK#2" Q7 TQ i
QM brBi+MPL: MPET? "2 22 bi iB+ M//VM KB+ TQr QM QBIRIT2+iBp2HVX
rXij + i
bwK
N

r?2°@&;; Mixy "2 "2+2BpBM; M/ i’ MbKBiiBM;/QM hi2BQ2ZATR4iBwH B i?2
Kt# M/rB/i? Q7 i?2 HBMF +qubirﬂiwv,§5”i Bbi?2 /vM KB+ TQr2" +QMbmKTIiB
TQ iBM 7mHH HBMF + T +BivX

h?2 rQ'FHQ / i° +2 2KTHQvV2/ BM i?Bb bim/v Bb /2 'Bp2RT18@X ir?B4Bi#"
+QMbBbib Q7 Rk8y 0Jb Qp2° irQ@KQMi? T2'BQ/X aBM+2 i?2 "Bi# BMb
0J K TTBM;b-r2 bbmK2 M p2° ;2 Q7 9e 0Jb T2 ?Qbi- +QMbBbi2Mi rBi
"2TQi2/ BM BM/mbivbim/B2b (RN)X q2 i?2M bvMi?2iB+ HHv ;2M2° i2 il
Ryyy ?Qbib-r?B+? K i+?2b i?2 KBMBKmK ?2Qbi +QmMi + Qbb i?2 2p Hm i

hQ bb2bbi?2BKT +iQ7 "QmiBM;-r2 2T2 ii?2b K22tT2'BK2MimbBM; i?z
r?B+? 2t+Hm/2b KmHIiBT i? " QmiBM;X "2+ mb2 "2bmHib mM/2" JALK v p
+?2QB+2 Q7 b?Qi2bi T i?b i2 +?2 MQ/2-r22t2+mi2}p2 BM/2T2M/2Mi "mM
p2° ;2/ Qmi+QK2bX

pporte = pE UgX9V

R:g @h@Rk "Bi"> BMBX/ pBH #HZiTh,ff iH ;2@ 2b2 "+?X+QKXr @i@ Rkf
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*?2 Ti2 8, 1tT2 BK2Mib

UV.a_*mKmH iBp2 .Bbi'B#miBQM 6U#W+iQOM2ULS1VX Qbb bBKmH iBQM pB in

6B:m 2 8Xj, S2°7Q 'K M+2 +QKT 'BbQM Q7 /Bz2 ' 2Mi iQTQHQ;B2b mM

1tT2 ' BK2Mi _2b@BiimX2 8Xj "2TQ ibi?2 T2 7Q 'K M+2 +QKT 'BbQM Q7 i?2
'B2b rBi? _ L.JALX

aT2+B}+ HHv- 6B;m 2 8X9 BHHmMbi i2bi?2 +QKTH2K2Mi "v +mKmH iBpz:
?B;? +QM;2biBQM- 6h iQTQHQ;v /2KQMbi i2b #2ii2° T2 ' 7Q K M+2- +7?
.a_ BKT Qp2K2Mi +QKT "2/ iQ i?2 Qi?2 irQ iQTQHQ;B2bX AM +QMi  bi-
? p2 ?B;?Hv bBKBH ~ /Bbi ' B#miBQMb- rBi? .6 K ";BM HHv QmiT2 7Q KB
6B;m 2 8X9# T 2b2Mib i?2 LS1 Q7 i?2i?°22 iQTQHQ;B2b K2 bm 2/ i 8@
i?72 bBKmH iBQMX AM i2 ' Kb Q7 2M2 ;v 2{+B2M+v-i?2 66 iQTQHQ;v +H?2
LS1p Hm2b +QKT "2/iQ #Qi? .6 M/ 6hX PM p2° ;2-66 T QpB/2b Ry3W I
LS1 "2H iBp2iQ .6- M/ kKRNW BKT Qp2K2Mi "2H iBp2iQ 6hX

h?2b2 "2bmHib 2t2KTHB}2b i?2i /2@Qz #2ir22M2M2 ;v 2{+B2M+v M/ T2
Qp2 irB+2 bK MvbrBi+?2b b66-2M #HBM; BiiQ bmbi BM ?B;?2 +QM;2
bm#bi MiB HHv BM+"2 b2b i?2 Qp2° HH 2M2 ;v +QMbmKTIiBQM Q7 i?2 M
TQr2 /" rp Hm2b "2 +QMbBbi2Mi rBi? i?72 iQTQHQ;B2b brBi+? MmK#2 b
re+?2r2°2 HbQ + Tim 2/ /m BM; bBKmH iBQM Ua2+iBQM 9XjVX
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*?2 Ti2 8, 1tT2 BK2Mib

UV.a_*mKmH iBp2 .Bbi'B#miBQM 6U#W+iQOM2ULS1VX Qbb bBKmH iBQM pB in

6B;m 2 8X9, S2°7Q K M+2 +QKT 'BbQM Q7 /Bz2 2Mi iQTQHQ:;B2b mM/:

6B;m 2 8X9 "2TQ ib "2bmHib rBi? /2i2 °KBMBbiB+ JAL "QmiBM;X b 2tT2
i2MiBQM M/ “2/m+2b .a_X *QKT "2/ iQ JAL- _ L.JAL vB2H/b bm#bi MiB
R93W 7Q  6h- 98W 7Q" 66- M/ 9XeW 7Q" .6- HQM; rBi? LS1: BMb Q7 kyd
iBp2HVX .2bTBi2 "2/m+2/.a_-66 2i BMbi?2?B;?2biLS1 p2 ;2/m2iQB
6 TT Q +?2b 66 BM 2{+B2M+v mM/2  JAL /m2iQ Bib HQr2 b2MbBiBpBiv

J69 6h bmbi BMb ?B;?2" .a_ mM/2" +QM;2biBQM- r?BH2 66| +?B2pz
2{+B2M+vX .6 Qz2'b # H M+2/ KB//H2 ;"QmM/X
J68 _ L.JAL bm#bi MiB HHv BKT ' Qp2b #Qi? .a_ M/ LS1 +QKT "2/iQ

#2M2}iBM; i?72 KQbi 7' QK KmHIBT i? "QmiBM; M/ .6i?2 H2 bi- b
bi® i2;vbiQM;Hv BKT +ib iQTQHQ;v T2 7Q K M+2X
J6e PT2M.*L 2M #H2b +QKT BbQM Q7 iQTQHQ;B2b rBi? "3 HBbiB-

iQTQHQ;v M/ QmiBM; /2i2 KBM2 i?2 i /2@Qz #2ir22M|[M2irQ" F
2M2 ;v +QMbmKTiBQMX

8XjXkBKmH iQ S2°7Q K M+2 M/ a+ H #BHBivrBi? AM+ 2 bBM: hQ
HH2H pbX aBM:H2@h? 2 /2/

AM i?Bb 2tT2 BK2Mir2 "2 ;QBM; iQ 2p Hm i2i?2 b+ H #BHBiv Q7 P.*L ml

1tT2'BK2Mi a2imZXp Hm i2 b+ H #BHBiv T ii2°"Mb +°Qbb i? "’ R2Z2iQTQHC
4,6;:::;16- 66 rBn2 2,3 Mk223;:::;11- M/ .6 rBa2 4,6;8X h?2 "2bmHiIiBM; T'QT2"
N-V-R- ME-+ M#2 /2 ' Bp2/7 QKh #H2 9XkX 6Q 66-r2 /BbiBM;mBb? #2ir2
M/ i? 22@/BK2MbBQM Hp "B Mib-/2MQi2/ 66k. M/ 66j.- " 2bT2+iBp2HvVX
#Bi® "v/BK2MbBQM HBiv7Q 66-i?Bbbim/v 2bi'B+ib2p Hm iBQMiQ K
Tm ' i?22 bi ' 2bb@i2bii?2 bBKmH iQ -r2 //BiBQM HHv BM+#HHmB22 M/ ;2@ b+
.6 rBia=14- vB2HMNBM]192 MP702- ME =24;576 MPR3562- "2bT2+iBp2HvX qQ FH
i° +2b "2 bvMi?2iB+ HHv ;2M2" i2/ 7QHHQrBM; i?72 K2i?Q/QHQ;v Q7 a2+i
i +2b i1 8@KBMmMi2 ;" MmH "BivX IMHBF2 i?2 2 "HB2 2tT2 BK2Mib- ?2Qr?2
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*?2 Ti2 8, 1tT2 BK2Mib

UVa+ H #BHBiv rBi?Qmi T~ HH2HBUOKX a+ H #BHBiv rBi? T~ HH2HBbKX

6B;m 2 8X8, h™ #2ZI@M¥M b2M2irQ ' F bBKmH iBQM b+ H #BHBiv M Hyv

rBi? 2 +?2 iQTQHQ;MOBM; 7 QK 3 iQ RjjR-r?BH2 i?¥ M KR 7 QVKMRX/Xb jyey.
1 +?2 iQTQHQ;vBb 2p Hm i2/ #Qi? rBi? bBKmH iBQM T ° HH2HBbK 2M #H
7Q i?2H ";2@b+ H2 +QM};m” iBQMb-r?B+? "2 2t2+miE QMMY KBI®I T ~ |
BM/B+ iBp2 K2 bm 2 Q7 M2irQ'F +QKTH2tBivX 6Q  2p2'v +QM};m” iBQM
"mMb M/ 2TQ ii?2 p2 ;2 mMiBK2X

1tT2 ' BK2Mi _2brHBimX2 8X8 bmKK "Bx2b i?2 T2 ' 7Q K M+2 "2bmHibX 6B;
+ b2 rBi?Qmi T ° HH2HBbK-r?2"2 "mMiBK2 2t?B#Bib 2tTQM2MiB H ; Qri?
2/;2b- Hi?Qm;? rBi? "2H iBp2Hv bK HH 2tTQM2MiX KQM; i?2 2p Hm i2
+QbiHvV iQ bBKmH i2- HBF2Hv /Im2 iQ Bib HQr /B K2i2" +QK#BM2/ rBi? ?E
b?Qrb "2bmHib mbBM; T ° HH2HBbKX h?2 "2bmHib b?Qr ?B;? Qp2 ?2 /
HKQbi bm#HBM2 "~ b+ HBM;X JQ 2QKk232Hr b dBKnH2 62/ @BM?mMM/2° Re KB
M/ .6 rBi&@&=14 BM mM/2  R3 KBMmi2bX h?2b2 "2bmHib /2KQMbi i2 i? i
+ T #BHBiB2b BKT ' Qp2 b+ H #BHBiv7Q H ";2@b+ H2 iQTQHQ;B2bX

J6d PT2M.*L+ M bBKmH i2 k KQMi?b Q7 rQ FHQ /bkQ yyi JDQ NB/2Db rE
9yyy HBMFb i 8 KBMmi2 ;" MmH "Biv BM mM/2 j KBMmi2b- r?B+
yXyyow i?2 "2 HrQ H/ 2[mBp H2MiX

J63 PT2M.*L+ M bBKmH i2 k KQMi?b Q7 rQ'FHQ /b QM H ;2 b+ H2
Ry-yyy MQ/2b M/ k8-yyy HBMFb i 8 KB MR 2bB M nM &iti-f TB iB/+B M
+Q "2bTQM/b iQ H2bb i? M yXykW i?2 "2 HrQ H/ 2[mBp H2Mi

J6N PT2M.*6b T > HH2HBbK + T #BHBiIB2b 2M #H2 b+ H #BH|BiviQ H
QTiBQM iQ /Bb #H2 T > HH2HBDK Qz2 b BKT Qp2/ 2{+B2M+v 7Q"
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