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Power Grid Partitioning and Monitoring Methods
for Improving Resilience

Shuchismita Biswas

(ABSTRACT)

This dissertation aims to develop decision-making tools that aid power grid operators in
mitigating extreme events. Two distinct areas are focused on: Ul improving grid performance
after a severe disturbance, and U0 enhancing grid monitoring to facilitate timely preventive
actions. The first part of the dissertation presents a proactive islanding strategy to split
the bulk power transmission system into smaller self-adequate islands in order to arrest the
propagation of cascading failures after an event. Heuristic methods are proposed to determine
in what sequence should the island boundary lines be disconnected such that there are no
operation constraint violations. The idea of optimal partitioning is further extended to
the distribution network. A planning problem for determining which parts of the existing
distribution grid can be converted to microgrids is formulated. This partitioning formulation
addresses safety limits, uncertainties in load and generation, availability of grid-forming units,
and topology constraints such as maintaining network radiality. Microgrids help maintain
energy supply to critical loads during grid outages, thereby improving resilience. The second
part of the dissertation focuses on wide-area monitoring using Phasor Measurement Unit
(PMU) data. Strategies for data imputation and prediction exploiting the spatio-temporal
correlation in PMU measurements are outlined. A deep-learning-based methodology for
identifying the location of temporary power systems faults is also illustrated. As severe
weather events become more frequent, and the threats from coordinated cyber intrusions
increase, formulating strategies to reduce the impact of such events on the power grid becomes
important; and the approaches outlined in this work can find application in this context.



Power Grid Partitioning and Monitoring Methods
for Improving Resilience

Shuchismita Biswas

(GENERAL AUDIENCE ABSTRACT)

The modern power grid faces multiple threats, including extreme-weather events, solar
storms and potential cyber-physical attacks. Towards the larger goal of enhancing power sys-
tems resilience, this dissertation develops strategies to mitigate the impact of such extreme
events. The proposed schemes broadly aim to- Ul improve grid performance in the immedi-
ate aftermath of a disruptive event, and U enhance grid monitoring to identify precursors of
impending failures. To improve grid performance after a disruption, we propose a proactive
islanding strategy for the bulk power grid, aimed at arresting the propagation of cascading
failures. For the distribution network, a mixed integer linear program is formulated for iden-
tifying optimal sub-networks with load and distributed generators that may be retrofitted
to operate as self-adequate microgrids, if supply from the bulk power systems is lost. To
address the question of enhanced monitoring, we develop model-agnostic, computationally
efficient recovery algorithms for archived and streamed data from Phasor Measurement Units
(PMU) with data drops and additive noise. PMUs are highly precise sensors that provide
high-resolution insight into grid dynamics. We also illustrate an application where PMU
data is used to identify the location of temporary line faults.
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+QM/BiBQMb + M ?2HT miBHBiB2b B/2MiB7v BM/B+ iBQMb Q7 BKT:
iBK2HvV T 2p2MiBp2 +iBQMbX
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6B;m 2 RXR, IMHIB@T? b2 "2bBHB2M+2 i T2xQB//2b+ B#BM; bvbid:

RXRAM7 bim+im 2 2bBHB2M+2

_2bBHB2Mi BM7  bi'm+im 2 22HTb “2/m+2 i?2 K ;MBim/2 M/fQ  /m
h?2 #mHF TQr2 bvbi2K Bb pmHM2" #H2iQ p 'B2ivQ7i?°2 ibbm+?
QK ;M2iB+ /Bbim # M+2b- M/ +QQ /BM 2]} #R7 @2 2WbiEBMH " ib i+ b
M2irQ Fb "2 BMi2 /2T2M/2Mi- M/ ?22M+2 7 BHmM 2b BM QM2 + M T°Q
IB772 2Mi M2irQ Fb K v 7 +2 /[B772 2Mi +? HH2M:2b /m2 iQ i?2 b K:
bT2+B7B+ "2bBHB2M+2 7> K2rQ Fb K v M22/iQ #2 /> rM mTX

RXRXRbBHB2M+2 J2i B+b

hQ 2p Hm i2 i?2 2772+iBp2M2bb Q7 +QKT2iBM; bi® i2;B2b- bQK2 [m
7Q + Tim BM; i?2 " i?2 +QM+2Tim HB/2 Q7 2bBHB2M+2X a2p2°
bQm;?iiQ /2b+'B#2 "2bBHB2M+2 BM [m MiBi iBp2 i2"Kb- #mi bi M/ °
22 mMTRMRYX

TQTmH °~ TT Q +?2 7Q [m MiB7vBM; 2bBHB2M+2 mb2b i?72 KmHIiB(
/I2TB+ib bvbi2K #2? pBQ /m BM; RBEB XYi20MbBZZB ;MR mTiBp2 2p2N
bi "ib i iBKK2h?2B bi T®2b[R;t,]V Q7 2p2Mi T Q; 2bb Bb +? ~ +i2 ' Bx2/ ;
/2i2°'BQ" iBQM BM bvbi2K T2 ' 7Q K M+2 7 QK Bib To2@/Bhbin? # 2V + 2
W2 [ty;t3]V- 1?22 bvbi2K QT2 i2b BM /BKBMBb?2/ + T +Biv #27Q 2 " 2¢k
#2 mM/2° 1 R2MXm iBQM Q7 i?Bb T? b2 +QmH/  M;27 QK ?2Qm b iQ
BM bvbi2K "2+Qp2' v +QmH/ #2 2t +2 # i2/ #v 7 +iQ b HBF2 +? HH2M
KQ#BHBIiv- H +F Q7 miQK iBQM- BM /2[m i2 bvbi2K pBbB#BHBIiVv /i
M/ bmTTHv +?2 BM +QMbi° BMib 7Q°  HQM;@H2 / Bi2KbX JQ 2 i? M
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*2piQ 2 2H2+i'B+BiviQ KQbi T "ibQ7 Sm2 iQ RB¢@ BN iPB /B+ M2
T? b@2 [ts;ts]V- "2biQ" iBQM +iBpBiB2b ‘2 + B2/ QmiX h?2 i’ MbB
bi i2b b?QrM BRYB2HEM2 * QMHV 7Q"° 2tTQbBiQ v +QMp2MB2M+2X
#2 MQM@HBM2 - /2T2M/BM: QM bvbi2K +? * +i2 BbiB+b- T 2p H2M
Mim'2Q7i?2/Bb bi2  2tT2 ' B2M+2/X

h?2 "2bBHB2M+2 i° T2xQR/QRB+NB/2DY ®i?Y bvbi2K /2:° /2b QM+2
/IBb mTiBp2 2p2Mi2QTBFQ@B2 BVbi2K "2bB/2b BM /BKBMBD@2/ bi i2-
7 bBi "2+Qp2'bX K2i'B+i? i +QK#BM2b i?2b2 K2 bm 2b iQ +QMp2v
"2 mM/2 i?2 +m pR7UA2M" T2xQB/X Mv "2bBHB2M+2 2M? M+2K2M
K tBKBx2 i?Bb I*X LQi2 i?R>BMZ@ ;"B 2T 2b2Mib ;2M2 B+ bvbi2K
b Bib T2 '7Q K M+2 K2 bm 2X .B772 2Mi [m MiBiB2b +QmH/ #2 mb:
HQ /b2 p2/? b#22M mb2/ bi?2 T2 7Q K M+2 K2i'B+X J tBKBXBM; |
i* /BIiBQM H ;"B/ "2HB #BHBiv BM/B+2b bm+? b a A.A Uavbi2K p2°
AM/2tV- a A6A Uavbi2K p2  :2 AMi2 " mTiBQM 6 2[m2M+v AM/2tV-
p2° ;2 AMi2  "mTiBQM 6 2[R)&M+v AM/2tV (

RXRXkB/ S "iBiBQMBM; a+?2K2b

_2bBHB2M+22M? M+2K2Mibi i2;B2b/2b+ B#2/BMi?BbrQ Fb22F i
7Q° #QQbiBM; T2'7Q°'K M+2 BM i?2 TQbi@/Bbim # M+2 /2;" /2] bi i
bBHB2M+2 i T2xQB/V-i?2 2#v HDbQ BKT QpBM; i?2 |* K2i B+X 6m
HBKBiBM:; bvbi2K /2;° / iBQM 7QHHQrBM: +QMiBM;2M+AMBHH H
i?72 T bi- 2H2+i B+ miBHBiB2b ? p2 b?QrM i? i 2H2+i B+ H BbH M/b
i*2K2 2p2Mib i?2°Qm:? QT2 iQ  BMi2 p2MiBQMX 6Q" 2t KTH2- >m "B
+ mb2/ Qmi :2b QM F2v i° MbKBbbBQM HBM2b- M/ M BbH M/ r b 7¢
L2r P "H2 Mb- GQmBbB M X h?Bb BbH M/ r b bmbi BM2/ 7Q b2p2"  H
bvM+? " QMBx2/iQ i?2 1 bi2 XM BMM2 €in{fHv kyRk #H +FQmi BN
‘2 "OmM/K2i'QTQHBiIi M EQHF i bm pBp2/ #v BbQH iBM: Bib2H7 7
Hi2' HbQ B/2/ 2B *BEBW{( bi i2;B+ BbQH iBQM b+?2K2 BM T
MiBHBiB2b BM #2BM; #2ii2° T 2T "2/ 7Q bm+? b+2M "'BQbX h?Bb 7
CmM2 kykR-i?2 AM/B M SQr2  JBMBbivBbbm2/Q /2°b7Q / rBM; m
+ B i BREX(

h?2 BbH M/ +°2 iBQM K2i?Q/b T QTQb2/ BM i?Bb /Bbb2'i iBQM mb2
2 iBQMb "2b2 "+?- M/ QTiBKBx iBQMX h?2 2H2+i B+ H+QMM2+iB
HBM2b BM i?2 ;"B/ + M #2 #bi> +i2/ #v bBKTH2 /B 2+i2/ ;" T?- M/
M/ bT2+i" H i2+?MB[m2b "2 M im " H +?2QB+2b 7Q TQr2 bvbi2Kb
(ReRdRBX SM 2 iQTQHQ:B+ HK2i'B+b K v MQi /2[m i2Hv + Tim 2 i?2
BM; TQr2 7HQr- M/ i?2°27Q 2 i?2 ;" T? 2/;2b K v M22/iQ #2 r2B;?i
72 im2X b 2+QM7B;m" iBQM b+?2K2b BMpQHp2 /2i2°KBMBM; r?2
b?QmH/ #2 BM b2 pB+2-i?2v #2+QK2 +QK#BM iQ'B H T Q#H2Kb i?
p "B #H2bX
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hQ HH2pB i2 2K2 :2M+v +QM/BiBQMb BM i?2 :"B/- QT2  iQ b 2KTH
#° M+? brBi+?BM:- /DmbiBM; ;2M2" iQ b2i@TQBMib-+ M+2HHBM; L
TQr2 i° Mb72° +°Qbb K DQ  BMi2 7 +2bX 2K2/B H +iBQM a+?2K?2
iBQM a+?2K2b UaSaV "2 #2BM: mb2/iQ T 2p2MibBM;:H2 +QKTQM2M;
Qb+BHH iBQMb BM ?B;RMuykiRXbBQr2pR/{ _a 2 mbm HHvV /2bB;M:
bT2+B7B+ + b2b BM KBM/- M/ TQi2MiB HKBb@QT2 iBQM Q7 bm+7? |
2b b Q#b2 p2/ BM i?2 *2Mi° H K2 B+ M BMi2 +QMdNX+i®MHiBRARbKB
_a-i?2 ;"B/ bTHBIiiBM: bi> i2;v QmiHBM2/ BM i?Bb rQ F Bb K2 Mi iQ
TQi2MiB HHvV + i bi'QT?B+ 2p2MibX

*QMi"QHH2/ BbH M/BM; ? b #22M mb2/iQ “"2bi + b+ /BM; /IBbim™ #
;2M2° iQ°biQ;2i?2 BM i?XjbkER8KBEK Mm@E*? BbH M/BM; b+?2K2b "2
"2 +iBp2- M/ M22/iQ #2 2t2+mi2/ brB7iHv 7TQHHQrBM; /Bbim # M
T°Q +iBp2Hv bTHBIiiBM; i?2 ;'B/ HbRJ TTQTEMNHBI2MiB172BM; + QK
KQbi HBF2HVvViQ7 BH/m2iQ r2 i?2 2K2 ;2M+v M/ BbQH i2i?2K 7 C
k3 Tmib 7Q"i? bT2+i" H+Hmbi2"'BM; # b2/ bi” i2;viQ/2i2°'KBM2 iB
rBi?BM i?2 M2irQ ' FX h?2T'BQ" TT ' Q +?2b bbmK2i? i KBMBKBxBM
rBHH "2bmHIiBMi?2+ 2 iBQM Q7 bi #H2 BbH M/b- M/i?2T2 7Q K M
BMp2biB; i2/X AM i?Bb rQ ' F- T'Q +iBp2 BbH M/BM; bi® i2;v +QMb
M/ QT2 iBQM +QMbi® BMi pBQH iBQMb BM i?2 BMi2M/2/ BbH M/b
BbH M/b Bb /2i2 " KBM2/ # b2/ QM i?2 M im 2 Q7 i?2 2tT2+i2/ +QMiBN
i?72 MmMK#2° Q7 HBM2 /I Bb+QMM2+iBQMb M22/2/iQ "2 HBx2 i?2 BbH |

h?2 bm++2bb7mH BKTH2K2Mi iBQM Q7 Mv BbH M/BM; b+?2K2 M22/
miBHBiB2b M/ AM/2T2M/2Mi avbi2K PT2  iQ b UAaPVX g?BH2 M Aa
+QM7B;m” iBQM7Q " T "iB+mH “~+QMiBM;2M+v-T?vbB+ HTQr2 bvb
#v 1?2 2bT2+iBp2 bb2i QrM2 bX h?2°27Q 2- +QKKmMB+ iBQM T Qi
M22/iQ #2 bi M/ "/IBx2/ 7Q  Q++ bBQMb r?2°2 BKTH2K2MiBM; i?2 T°
rBHH #2 M22/2/X ai F2?QH/2 b Kmbi HbQ +QK2 iQ M ; 22K2Mi #
b+?2K2 b?QmH/ #2 i B;;2 2/X .B772 2Mi AaPb M/ i?2B  miBHBiv KZ
TH Mb7Q  "2bTQM/BM; iQ/B772 2Mi2K2 ;2M+vb+2M "BQb- M/ bB
MT 7Q BbH M/BEWjypXrAldR{ HBF2 SCJ AMi2 +QMM2+iBQM +QM/m+i
/" BHHDb i "2;mH " BMi2 p Hb- M/ bBKBH "/ BHHb7Q BbH M/BM; mM
+ MT Qp2 #2M27B+B HBM 7BM2@imMBM; i?2 7Q KmH i2/ +iBQM T

RXk. i @# b2/ :°'B/ JQMBiQ BM;

AM i?2 H biirQ /2+ /2b- 2H2+i'B+ miBHBiB2b ? p2 K /2 :°2 i bi'B/2Db |
i2’b M/ b2MbQ'b 7Q° KQMBIiQ BM: i?2B" M2irQ FbX h?2b2 /2pB+2b
i"QH +2Mi2 ° BM M2 "@ 2 H@iBK2- T'QpB/BM; BM+'2 b2/ rB/2@ "2
KQM:; bm+? b2MbQ'b "2 S? bQ J2 bm 2K2Mib IMBib USJIbV i? i T°
BMbB;?i BMiQ "B/ /vM KB+b i?°Qm;? T'2+Bb2 iBK2@bVvM+? QMBx2
SJIb "2 ?B;?@T 2+BbBQM K2 bm 2K2Mi /2pB+2b i? i "2TQ i bvM+?
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6B:m 2 RXk, SJI /2THQVK2Mi BM i?2 LQ'i? K2'B+ M TQr2  :'B/- b
AK ;2 2T Q/m+2/ 7 QK L aSAbvM+?2 QT? bQJRX+?MQHQ ;v 7 +

UQbvM+? QTWY hQ@Bw72 2Mi TQBMib Q7 i?2 ;"B/ i "~ i2 Q7 jyfey 7
U7TbVX h?2 K2 bm 2/ T? bQ'bb? "2 +QKKQM iBK2 “272°2M+2- bm
:SaXavM+? QT? bQ K2 bm 2K2Mib ? p2T Qp2/BMp Hm #H2 BM /B ;
Qmib- KQMBIQ ' BM; 2[mBTK2Mi ?2 Hi?- M/ /2p2HQTBM ;61QQHIM7Q " °
T QpB/2/ #v i?2 K2'B+ M _2+Qp2'v M/ _2BMp2biK2Mi +i Q7 kyyN ;
J2THQVK2Mi Q7 SJIbBM i?2LQ i? K2'B+ Mi° MbKBNEBRMbBRI+Q " F |
i?2M SJI /i ? b#22M mb2/ 7Q p BQmb TTHB+ iBQMb bm+? b BK"
bb2i 22 Hi? KQMBiIQ ' BM;- 2p2Mi HQ+ HBx iBQM- Qb+BHH iBQM KQ
IBbim # M+2b- M/ KQ/XHp-HPBB)MBQARM(bm++2bb Q7 bvM+? QT? bQ i
# b2/ +QMi'QH M/ KQMBIiQ BM; iQQHb BM i?2 i° MbKBbbBQM M2irC
7Q° /2p2HQTBM; SJIb 7Q  /Bbi'B#miBQM@M2)XQ F@bT2+B7B+ TTH

.m2 iQ i?2B  ?B:? "2TQ iBM; " i2b- SJIb T BMi KQ 2 /2i BH2/ TB+i
i? Mi° /BiBQM H a* . bvbi2Kbi? i T°'QpB/2 bvM+? QMQmb K ;:MBim
2p2°v k@j b2+QM/bX J +?BM2 H2 "MBM; UJGV # b2/ iQQHb ? p2 #2:
mb2 SJI /i 7Q i bFb HBF2 7 mHi B/2MiB7Bjid)d8 Q ®Ir 2 +Hi DDR7B2 |
b2p2° HBKT2/BK2Mib BM i?2 T i? Q7 rB/2° /QTiBQM Q7 JG@# b2/ b
"QQKbX aQK2 F2v +? HH2M:2b "2,
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Ch?2 K2 bm 2K2Mi /i ? biQ 7HQr i2°Qm;? b2p2° H BMi2 K2/B i:
+QKKmMB+ iBQM +? MM2Hb iQ "2 +? i?2 +QMi'QH +2Mi2" 7 QK
M/ 22M+2 + M ;2i /’QTT2/- /2H v2/- Q  /BbiQ i2/ /m2 iQ +QM;2
7 BHM 2b QMRith M i2ZK2Mi 2°°Q b +QmH/ HbQ #2 BMi Q/m+2/ #\
# iBQM Q7 BMbi'mK2Mii> Mb7Q K2 b-7 mHivrB ' BM;- M/ :Sa bk
M/ BMi2 KBii2Mi /i + M HBKBi r? i M B@2KDTQH2H K2 MbX 2K 2 M
/2MQBbBM; M/ BKTmi iBQM b+?22K2b M22/iQ #2 /2p2HQT2/X

C MQi?2 "2 bQM "2bi'B+iBM:i?2"  TB//2p2HQTK2MiQ7/ i @# b2
'B2b Bb i?2 HBKBi2/ p BH #BHBiv Q7 H #2H2// i b2ib M/ 2H i2.
K2 bm 2K2Mib +QMi BM b2MbBiBp2 BM7Q K iBQM- QT2M@bQm"
p BH #H2 iQ i?2 rB/2° JG +QKKmMBivX

C.m2iQi?2 biQ+? biB+ 7THm+im iBQMb BM +QMM2+i2/ HQ /b- SJI
/IBbim # M+2b r?B+? TQb2 MQ i? 2 iiQi?2; B/ M/ ?2M+2 "2 MQi
S bBM; i2 #vi2b Q7 BMi® ZIBMMQ K iBQM Bb HbQ ?2 +mH2 M

SJI K2 bm 2K2Mib +QMi BM BM7Q K iBQM i? i + M T QpB/2 /p M+2
7 BHmM 2b- M/ 2p2Mibi? iK v? p22p /2/i /BiBQM H/2i2+iBQM K2i?
IMbmT2 pBb2/ H2 "MBM; i2+?MB[m2b i? i + M 2ti° +i 2p2Mi bB;M im"
2/:2 Q7 i?2 iBK2 M/ HQ+ iBQM Q7 2p2Mib T 2b2Mi M 2t+BiBM; “2b2
bvMi?2iB+ HHv :2M2  i2// i +QmH/ HbQ #2 mb2/iQ m:;K2Mi bT bz
i* BMBM: JG KQ/2HbX 177Q ib 7Q+mb2/ QM +m" iBM: H #2H2// i b2
i iBM: i?2 /2p2HQTK2Mi Q7 7mim 2 JG iQQHb M/ T QpB/BM; #2M+"
T2 7Q K M+2X

h?Bb /Bbb2 i iBQM ii2KTib iQ BKT Qp2 SJI /i @# b2/ ;"B/ KQMBiQ
"Q Bi?Kb 7Q° ++m  i2HV "2+Qp2'BM; +Q "mTi K2 bm 2K2Mib M/ B
i2KTQ > "v 7 mHibi? i Kv MQi #2 “2:Bbi2 2/ W¥2TTQQZIBDPL K2 H? QbIX
"2 KQ/2H@ :MQbiB+- BX2X i?2v /Q MQi M22/i?2 FMQrH2/:2 Q7 KQ/
2 MQi 772+i2/ #v Bbbm2b HBF2 H i2M+v BM #°2 F2" bi imb mT/ i:
T K2i2° BM7Q K iBQMX h2+?MB[m2b 7°QK K i'Bt 2biBK iBQM- /22
PBbBQM /QK BMb ? p2 #22M mb2/ 222X

RXjP ; MBx iBQM

h?Bb /Bbb2'i iBQM /2b+ B#2bp 'BQmbr vbiQ KBiB; i2i?2 BKT +i Q7
bvbi2KbX h?2 7B bi T i Q7 i?2i2ti 2tTHQ 2b ?2Qr M2irQ F T "iBiBQM
7Q°K M+2 BM i?2 7i2°K i? Q7 /Bb bi2 X ANBiBbbbQKi2Qi- FRQT42Bp:
bTHBIiBM; i?2 BMi2 +QMM2+i2/#mHF TQr2 i MbKBbbBQM bvbi2K B
#27Q°2 >B:?2@AKT +i GQr@6° 2[m2M+v U>AG6V 2p2Mi + M #QmM/ +
72+i2/ 2 b- i?2°2#v T 2p2MiBM; rB/2° T QT ; iBQM Q7 /Bbim # M+
i2°KBM iBQM b+?2K2 mbBM; +QMbi> BM2/ ?B2° “+?B+ H bT2+i" H +
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Saafl KQ/2H Q7 i?2 1 bi2 M AMi2 +QMM2+i ULAVX q2 HbQ 2tTHQ 2
i2°KBM iBOQM b+?22K2 ++Q /BM;iQi?2T 2p H2Mi QT2  iBM; +QM/BiE
2tT2 'B2M+2/- M/ QT2  iBQM +QMbi> BMibX h?2 i2ti BM i?Bb +? Ti2
Qm  Tm#HB3)XBQM (

*2 Ti2) /2p2HQTb ?2m BbiB+ K2i?Q/b iQ /2i2 °KBM2 i?2 b2[m2M+2 Q
bTHBIiBM; i?2 :"B/ BMiQ b2H7@ /2[m i2 BbH M/bX h?2 T°QTQb2/ H;
#miBQM 7 +iQ b iQ TT QtBK i2 +? M;2b BM "2 HTQr2 7HQr QM M2
iQiQTQHQ:v +? M:2bX h?2v "2 +QKTmi iBQM HHv 277B+B2Mi- M/ /
BM; QM i° MbKBbbBQM HBM2b /m BM; i?2 b2T ~ iBQM T Q+2bbX gBi
KQ/B7B2/ A111 N@#mb Ry@K +?BM2 i2bi bvbi2K-r2b?2Qri? ii?2 +?
KBMBKBx2 HBM2 + T +Biv pBQH iBQMb M/ K BMi BM #mb pQHi ;2b
T°QTQb2/ H:Q Bi?Kb 7BM/ b2[m2M+2b i? i QmiT2 7Q K  M/QKHyv
M HvbBb rBHH #2 M22/2/iQ b+2i BM ?2Qr 7 “i?2v "2 7 QK i?2 QTil

L2ti- BM +?9Tii22 B/2 Q7 M2irQ FT 'iBIBQMBM; Bb 2ti2M/2/iQ i?2 TQr
.m2 iQ i?2 H +F Q7 /2[m i2 brBi+?BM; M/ +QMi ' QH + T #BHBiIB2b-
Kv MQi #2 TQbbB#H2 BM i?2 /Bbi'B#miBQM M2irQ'F BM Bib +m™ 2
T "iBiBQMBM; bi® i2;vM22/biQ #2 7Q KmH i2/ ii?2 TH MMBM; bi ;2
BM HQ / M/ ;2M2" iBQM BMiQ ++QmMiX q2 /2p2HQT K2i?Q/QHQ;
b2H7@ /2[m i2 TQ iBQMb Q7 i?2 2tBbiBM; /Bbi'B#miBQM ;"B/ i? i +
pB 2+QMQKB+ HHv pB #H2 "2i"Q7BiiBM;X h?2 M2irQ'F T "iBiBQMB'
BMi2;2" HBM2 " T°'Q;  KUJAGSVX h?2 B/2MiB7B2/ KB+ Q; B/ + M/B,
;' B/ Qmi ;2b- 1?22 2#v BKT QpBM; bvbi2K "2bBHB2M+2X h?2 K i2 B
#Q "Qrb 7' QK Qm  TimpHB+ iBQM (

h?2 b2+QM/ T i Q7 i?2 /Bbb2'i iBQM 7Q+mb2b QM 2M? M+BM; ; B/
bvM+? QT? bQ K2 bm 2K3MibXbb2bli22 [m2biBQM Q7 SJI /i [m HI
KQ/2H@ ;MQbiB+ T ' Q+2/m'27Q" "2+Qp2'BM; MQBbv SJI/ i bi'2 Kb
TQb2/X h?2 K2 bm 2K2Mib "2 7B bi +QMp2°i2/ BMiQ S ;2 K i'BtrBi
b2;K2Mib TH +2/ bB/2 #v bB/2- M/ i?2M i?2 bB;M Hb "2 "2+QMbi mH+
2biBK iBQM i2+?MB[m2bX hrQp "B iBQMb Q7 i?2 '2+QpQ7WVHBR2BIi?
K2i?Q/7Q  BKTmiBM; "+?Bp2/ K2 brONKBM2Q/ MQ#V MB+iBM; BM+
BM; /i X h?2T ' QTQb2/ K2 bm 2K2Mi "2+Qp2'vb+?22K2Bb p2'v7 bi-
MQBbv /i bi'2 KbrBi? +QMb2+miBp2 +Q "2H i2/2 bm 2b + Qbb Kr
rQ ' F /2b+ B#2/ BM i?Bb +? Ti2 Bb T i Q7 K Mmb+"BTi T'2b2MiH
Tm#HB+9PBOQM (

am#b2[m2MiHv- BMSY? MTi2Bb mb2/ iQ /2p2HQT /22T@H2 "MBM; 7
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7Q°2- QT2 iBM; HH miBHBiv bb2ib 7°QK bBM:;H2 +QMi'QH "QQK .
+QKKMMB+ iBQM M/ +QQ /BM iBQM T Q+2/m 2b KQM; KmHiBTH2 |
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HBM2b #2ir22M /B772 2Mi +QMi"QH 2 b "2 #2ii2° BMbi mK2Mi2/- N
p BH #H2X

JQ 2Qp2' - mbBM; xQM2b b p2'iB+2b BMbi2 / Q7 BM/BpB/m H #mb:
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+Hmbi2 BM;- ;" T?2@i?2Q 2iB+ i2+?MB[m2-7? b #22M T QTQb2/ b
KBMBKmMK TQr2" 7THQr /Bb " mTiBQMBAO XN BM;, " ZT-QZHZRMi™ H B/2
iQ mb2 i?2 2B;2Mp Hm2b M/ 2B;2Mp2+iQ b Q7 G TH HBbBWM2KEi 'B+2b
p2 iB+2bi? i "2 7?B;?Hv+QMM2+i2/rBi? 2 +? Qi?2 #mir2 FHv +QMN
+Hmbi2 bX +QKT 2?2MbBp2 # +F; QmM/ QM i?2 +Hmbi2 BM; K2i7
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2M2° iQ +Q?2 ' 2M+v +QMbi® BMib-r?B+? Bb + BiB+ H+QM+2 M 71
r?e2mMm BbH M/BM; i?2 bvbi2K 7i2° 7 mHiX h?2 BbH M/BM; K2i?Q/QF
"2+QKK2M/b "2BM7Q +BM; i?2 bvbi2K #27Q 2 bTHBIiiBM; Bi- M/ ?2
brBi+?BM; +iBQMb-;2M2 iBQM 2@/BbT i+?BM;- M/ pQHi ;2 +QMi
bB2Mi bi #BHBivX
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T QT2'ivQ7 ;" T? G TH +B Mb BbMOQNM@RI2?iBd2 2 B 2B;2Mp Hm2b
2 N 1 O3X h?2 kKB2Bj2Mp2+iQ b 272" iQ i?7Qb2 +RQ bRBHTH2WIBM; |
2B;2Mp Hm2bX PK/2BBMMpP22iQ b b +QHMKMbsBRID mMBi?KQiBt

21 2f1,2::0;NgX 02+iQYBp2b i?2 +QQ°/BM i2bB®YXp2M2thi M/ °/

H;Q Bi?K HBF2 F@K2 Mb K v i?2M #2 mb2/iQ ;"QmT i?2b2 TQBMib
G -p2+iQKmbi #2 MQ K HBx2/iQ H2M;i? Rk233Q 2 +HmMbi2 BM; (

M Q#pBQmb [mM2biBQM 222 Bb ?2Qr k& 42 QridI22i P22+ KKQNHV bm: ;2
2B:2M: T + Bi2 ' BQMX 1B:2M: Tb "2 i?2 /[B772 2M+2 #2ig22M irQ +Q
i kX ?B;?2 p HmD®@72bib i? i i?2;° T? K v#2 /2+QKT b2/ BMiQ
+Hmbi2 b M/ i?Bb rBHH #2 "2p2 H2/ rBiR@TRK2MHBREMX//BM; BM

*QMbi® BM2/ ?B2° "+?B+ H aBpbiH BIBKBi iBQMb 2tBbi r?2M TTHyv
+Hmbi2 BM; iQi?2 +QMi QHH2/ BbHM2BMW T/7/8 #B31QM XH6BA@WKI2 B7b bi2
M22/2/i1Q /2i2 " KBM2 i?2 QTiBK H+Hmbi2 'bX h?Bb TT Q +? ? b b2p:
i?72 MmMK#2 Q7 +Hmbi2 b M22/biQ #2 bT2+B7B2/ @T BQ B- M/ #V +
BMBiB H+?QB+2 Q7 +Hmbi2  +2Mi'QB/bX a2+QM/-RK2AM2TZQD2+iBMN
BM7Q K iBQM Bb B;MQ 2/X h?2°27Q 2-i?2 2K v#2bQK2 TQBMibr?
bT +2 #mi /Q MQi ? p2 +QMM2+iBM; 2/;2BMi?2 Q' B;BM H ;" T?X

h?2 7B bi HBKBi iBQM Bb Qp2 +QK2 mbBM; :;HQK2 iBp2 ?B2" “+7?
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j, aT2+i° H.BK2MaBQM?22 2B;2MGHAOWR b@ZM/B N ; Q1 /2 -
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+QHMKMbX LQ K HBx23728 HRMMIRMEGT?205Q7 2T 2b2Mib i?2
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h?2/2M/°Q;" K/2b+ B#2bi?2 :"QmTBM; Q7 xQM2b rBi?BMi?2 2H2+i"
Bi i /B772 2Mi H2MBHKE-2 "MY7 BbH M/b K v #2 /2i2 KBM2/X >Qr iQ +?
Q7Bb "BbF@K M ;2K2Mi /2+BbBQM M/ Kmbi +QMbB/2  b2p2° H [m?2

q? i Bbi?2 M im 2 Q7 i?2 +QMiBM;2M+v\ A7 QMHv HQ+ H/ K ;2 B
MmK#2 Q7 BbH M/b Bb /pBb #H2X 6Q° +QQ /BM i2/ ii +F i KmHil
H :2° MmK#2 Q7 BbH M/b KB:;?i #2 mb27mHX

*2 {22 BbH M/b b2H7@bmbi BM #H2\ aQHmMiBQMb i? i KBMBKBx2
QT2 iBQM H pBQH iBQMb HBF2 HBM2 Qp2 HQ /BM;- mM/2 pQHi ;21
>Qr K Mv brBi+?BM: QT2 iBQMb rQmH/ #2 "2[mB 2/ iQ bTHBi i?2 N
iBQMb i? i "2[mB 2 72r2° MmK#2 Q7 HBM2 /Bb+QMM2+iBQMb "2 2 I

kXkX82T "~ iBQM BMiQ BbH M/b

AbH M/ +°2 iBQM BMpQHp2b /Bb+QMM2+iBM; H “:2 MmK#2' Q7 i
/IBb+QMM2+iBM;i?2SCJ7QQiT BMi7 QK i?21ArQmH/ BMpQHPpP2 brE
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_2/BbT i+? ;2M2  iBQM M/ HQ / b?2//BM;, riBIBBNMIRDHBMH 2bi #HE
HQ /@;2M2 iBQM # H M+2 rBi?BM i?2 BMi2M/2/ BbH M/b M/ 7m i?
i22 #° M+?2b i? i M22/iQ #2 /IBb+QMM2+i2/X h?mb-i?2 :2M2" iQ b r
iQ bi v bvM+? " QMBxXx2/ 7TQHHQIrBM; i?2 M2irQ F b2T * iBQM- M/ QT
KBMBKBx2/X

Bb+QMM2+i i° MbKBbhB@MmBMRM;, M2t +i b2[m2M+2 Q7 +iBQM
"B/ BMiQ BbH M/b Bb +QKTHB+ i2f-TIDE2HAKX AMQ¥2ATi2Q KmH i2
QTiBK H b2[m2M+2 Q7 HBM2 /Bb+QMM2+iBQM bi2Tb iQ BbQH i2 M
"B/ X

kXj _2bmHib M/ .Bb+mbbBQMDb

h?2 T°"QTQb2/ BbH M/BM; K2i?Q/QHQ;v Bb /2KQMbi  i2/ mbBM; i?2
M2irQ ' FX h?°22 /B772 2Mi + b2b "2 bim/B2/- 2T 2b2Mi iBp2 Q7 bm
bT " BM; HB;?i HQ / +QM/BiBQMbX AM i?2b2 + b2b- HQ / rBi?BM i?2
ROYyXN:g M/ 3RX8:q 2bT2+iBp2HvX *QmMi2 @BMimBiBp2Hv-/m Bl
"2 iIB2Z@HBM2 7HQr Bb ?B;?2 i? MT2 FHQ / T2 BQ/bX h?Bb Bb #2
#2 BM b2 pB+2 iQ K22ii?2 T2 F /2K M/X >Qr2p2 - /m BM; HB;?i HQ
;2M2° iBQM mMBib K v #2 im M2/ Q77 iQ F22T 2M2 ;v T'B+2b HQr
Kv #2 HQ+ i2/ rv 7 QK HQ / +2Mi2°'bX aBM+2 bim/vBM; i?2 SCJ M
MQi 2T 2b2Mi iBp2 Q7 +im HQT2 iBM; +QM/BiBQMb-i?2 Saafl bE
2T 2b2Mi iBQMb Q7 M2B;?#Q BM; bvbi2Kb BM i?72 1AX h?2 KQ/2H ?
ky-9jd Q7 r?B+? "2 rBi?BM SCJX h?2 SCJ M2irQ ' F ? b ReRd ;2M2"
b?mMib M/ ky39p "B #H2 b?mMibX

M BMi2 2biBM: [m2biBQM iQ +QMbB/2  Bb, b?QmH/ bQK2 SCJ xQM2
Q7i?21Ar?2Mb2T "~ iBM: BMiQ BbH M/b\ AMi?BbrQ F-BiBb+QMbB
SCJbiv+QMM2+i2/iQ i?2 1AX h?2 K2i?Q/QHQ;v + M #2 2 bBHV 2ti:
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bmKK v Q7 i?2 2H2+i'B+ H T2 7Q K M+2 Q7 i?2 BbH M/b U#mb pC
+°2 02/ 7Q 2 +?2 b2 bQM H + b2 Bk TR/ER{ 2V M A @# HiZh2b ? p2 #22M .
i2°KBM2/ mbBM; bi2 /vbii2 TQr2  7HQr bQHmiBQMb rBi? i?2 Saafl K
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bi #BHBiv mbBM; TQr2 bvbi2Kb bi #BHBx2 b- pQHi ;2 "2;mH iQ b-
K2i?2Q/b +QmH/ HbQ #2 mb2/ iQ b+'22M BMBiB H + M/B/ i2b- M/ i
Kv#2 +?2Qb2M 7i2° T2 ' 7Q KBM; /vM KB+ bBKmH iBQM bim/B2bX h
7 BHm 2b /m BM; i?2 HBM2 brBi+?BM; QT2 iBQMb ? b MQi #22M bir

A i° MbKBbbBQM HBM2b M22/ iQ #2 /Bb+QMM2+i2/ iQ 2 HBx2 i?2
MmK#2 Q7 TQbbB#H2 brBi+?BM:;-bM/m BIM #2 n #2@ Q@ 262 K2i?Q/ rQmk
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iIQ+?2+R' TQr2 7HQr + b2b7Q TQbbB#H2 +QMbi- BMi pBQH iBQMb)>
#2 +QKTmi iBQM HHv T'Q?B#BiBp2X IbBM; GP.6b iQ TT QtBK i2 +°
/Im2iQ +? M;2bBM ;" B/iQTQHQ;v-r27Q KmH i2 ;°22/v TT Q +?i?
iQ/Bb+QMM2+ii?2 HBM2 i? iT ' Q/m+2bi?2 H2 biHQ /BM; QM i?2 7B
TQbi@/Bb+QMM2+iBQM iQTQHQ;vX h?2 HQ /BM; QM i?2 ?2 pB2bi F
T 'ibQ7 i?2 M2irQ'F+ M #2 #2ii2°  miBHBx2/X

g2 bi i rBi? i?2 iQTQHQ;vr?2'2 HH # M+?2bBM i?2 +mi@b2i ‘2 +
QM2 HBM2 i iBK2X h?Bb 7Q'r /@ TT' ' Q +? K2i?QkKBPBmRK “1BX2/ E
B7i?2 +QKTmi iBQM #m/;2i HHQrb- ++m’ i2 HBM2 HQ /BM;b +QmH/
7THQrX h?2 MmK#2' Q7 TQr2' 7HQr + b2¥4) #2 b RBH2BbQBHVIBZB + M
HQr2" imM

JXkX9GP.6@# b2/ " +Fr '/ TT Q +7?

Ai K v#2 "m2/i? iBiBb + BiB+ HiQ 2Mbm 2 i? ii?2°2 "2 MQ Qp2
iBQMb /m"BM; i?2H i2 bi2Tbh Q7 i?2 brBi+?BM; b2[m2M+2 r?2M i?2 k
*QMbB/2'BM; i?Bb-r2 T°'QTQb2 ?2m BbiB+ # +Fr '/@ TT Q +? K2i
"Bi?KX >2°2-r12 bi "irBi? i?2 iQTMOHD # rM222b BM i?2 +mi@b2i ? p2
IBb+QMM2+i2/X h?2 MmMK#2" Q7 bm+7-T Qw/b Bi#TH D tiB)K QHDVOB2 b BbHQ
"2/Bbi B#miBQMb "2 +QKTmi2/ 7Qn2132 +WKZBBIbHBXMWMQFIBQMb 7 (
+mi@b2iX h?2 + M/B/ i2r?B+? KBMBKBx2b HQ /BM; QM i?2 7Bp2 KQ
b2H2+i2/ HQi7AD2IBi+?BM; bi2TX L2ti- i?2 b2H2+iBQM T 'Q+2bb Bb "2
rBith 2) HBM2 /Bb+QMM2+iBQMb M/ bQ QM M/bQ7Q i?X ; BM-B7 +
2t +i HBM2 HQ /BM;b +QmH/ #2 + H+mH i2/ #v bQHpBM; * TQr2  7HC(

jXj LmK2 B+ 2bmHib

g2 BHHmbi® i2 i?72 T2 7Q K M+2 Q7 i?2 T°'QTQb2/ b2[m2M+2 /2i2 K
?2HT Q7 + b2@bim/B2b QM i?2 KQ/B7B2/ A111 jN@#mb Ry@K +?BN
iXBBNX HH +QKTmi iBQMb "2T2'7Q°K2/ QM jXe :>x AMi2H *Q 2 Bd
_JXJ hSPgl_Bbmb2/7Q ™M HvxBM; i?2 2H2+i' B+ HT2epX K M+2

jX]XRLtT2 ' BK2Mi a2imT

h?2 M2irQ ' F BIXTER, M) #2 bTHBiIi BMiQ irQ BbH M/bc /Bb+QMM2+iBM;
QM i?2 #QmM/ “vX h?2bg HBIK2E), (55);(5;8);(9;39);(14,159X AbH M/
Ub?QrM BM +QHXWMb783mJ2Z1 HQ /- M/ RjdR Jq ;2M2° iBQM + T +B
2?2 b9eNy JgHQ /- M/ eyjRJqg;2M2 iBQM + T +BivX "mb jR M/ N
bH +F #mb2b BMMBD H2MTR +iBp2HvX "27Q 2 M2irQ ' F bTHBIiiBM;- HQ
"2 KBMBKBx2/ #v "2/BbT i+?BM; ;2M2° iBQM UbQHpBM; *@PS6 rBi-
7Q° HH ;2M2  iQ'bVX h?2 HQ / M/ ;2M2  iBQM i M2ij®ORF #Emb2b
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h #H2 jXR, GQ / M/ :2MX 7Q i?2 A111@jN "mb h2bi avbi?2

"mb Syo,UJIQVY Zyo /UJoO '|VS.;mUJIQVY Z.,wUJO "V
R NdXe 99X y y

K y y y y

| k3NX3 kXRe y y

9 jyy RRyX9 y y

8 y y y y

e y y y y

d KjjX3 39 y y

3 8 kk RdeXe y y

N eX8 @eeXe y y

Ry y y y y

RR y y y y

Rk 3X8j 33 y y

Rj y y y y

R9 y y y y

R8 jky R8j y y

Re JkN JKX] y y

Rd y y y y

R3 R83 jy y y

RN y y y y

ky e3dy RY] y y

kR kd9 RR8 y y

k'k y y y y

Kj k9dX8 39Xe y y

k9 jy3Xe @NkXKk y y

k8 kk9 9d XKk y y

ke RjN Rd y y

k d k3R d8X8 y y

k3 kye kdXe y y

kN k3)X8 ke XN y y

jy y y 98kXe R9y
iR N X k 9Xe 98eXjd kd9X8j
jk y y JNRXd kR9Xd8
J] y y e8k kRyXk
]9 y y 8y3 Red
j8 y y e3d k3dX9j
je y y 83y N8Xje
jd y y 88R Xd[3 8Xk8
i3 y y 399Xje d3Xjd
iN RRy9 k8y N8yX39 @eyXdR
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H;Q Bi?KGP.6@# b2/ # +Fr /@ TT Q +7?

R,ai i

Kk 1

i,S2°7Q K i?2 :2M2  iBQM 2/BbT i+? M/ HQ /@b?2//BM; “2[mB’
:2M2  iBQM # H M+2 BM i?2 BMi2M/2/ BbH M/bX *QKTmi2 TQr2"
HBM2bX

9,.2i2 ' KBM2 i?2 +mi@b2i Q7 HBM2b iQ #2 /B¥QGMZ=i@KX .2MQi2 E
8, AMBiB HBx2 M 2KTLigh2[nPBMP2BHH biQ 2i?2 +?Qb2M brBi+?BM
eT L2irQ'FiQTQHQ;VIBiZ HHBHBRNEMBM 2/X

d,r?BH2: Bb MQM@QKTiv

3, 7Q=@1:n k+1) /Q

N, O L cunleu(i) X

Ry, AM i QTQHO QMM M/ +QKTmi2 :GP.6 7Q - Qmi ;2b QM 2H 2K
O MbBM; 2[mjXB®M U

RR, *QKTmi2 TT QtBK i2 2 HTQr2 7HQr /Bbi BB QMb mbBM:

Rk, S bmKQ7HQ /BM; QM i?2 7Bp2 KQbi ?B;?Hv HQ /2/ HBM2b.

Rj, | L (i) 7Q  r?8+H2b KBMBKmKX

R9, Lg k+1 l

R8s, k k+1

Re, *QMM2+IXBM&T/ i2/ iQTQHQ:vX
Rd, _2KQpbZ QlKu X

R31M/

RNPmMiTma2[m2MxX2

i?2 /272MbBp2 BbH M/BM; TT Q +? Bb 2tT2+i2/iQ #2 /2THQvV2/ QM
2tT2+i2/-i?2 "B/ K v7 +2 2K2 :2M+v QT2  iBM; +QM/BiBQMbX

h?2 #mb pQHi ;2b M/ HBM2 HQ /BM;b BM i?2 "2/BbT i+?2/ M2irQ F
“2 b?2QrM BMXBMh 7B :;iXj2bT2+iBp2HvX aQK2 #mb bQHib2B:BMIBbH
?B;?2  iPOMTXmX r?B+? + M #2 "2K2/B2/ #v pQH(3;40 Bb,iHB iQ/h® GB
+ T +Biv b 7i2 " BbH M/BM;- i?2BMiBZBM QoM TEMB2/ #vi?Bb HBM2X
i72 QP2 HQ /(Zi4HBANQK2 HQ /4ikimBE2 b?22/X

iXjXKkPT2  iBQM a2[m2M+2

h?2 brBi+?BM; b2[m2M+2 7Q° M2irQ F b2T "~ iBQM Bb MZji2 MBM2/ mb
i?72 2H2+i'B+ T2 7Q K M+2 Q7 i?2 iQTQHQ:B2b i 2 +? bi2T "2 +?22-
TQr2  7HQrX "mb2b jR M/jN "2 #Qi? bbB:M2/ b bH +F #mb2b rBi? :
QT2 iBQM b2[m2M+2b Q#i BM2/ "2 +QKT 2/iQ  M/QKHvV ;2M2" iz
iBQMb- b HBbiD(MBMii+#M 2 b22M i? ii?2 H bibi2T /2i2 ' KBM2/ #v #Q
M/ # +Fr °/ TT ' Q +?@# b2/ K2i?Q/b Bbi?2 b K2X
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6B;m 2 jXR, JQ/B7B2/ A111 N@#mb i2bi + b2
h #H2 jXk, PT2 iBQM a2[m2M+2b .2i2 "' KBM2/ #v o BQmb J:

J2i?Q/ GBM2 arBi+?BM; a2[m2M+2
_ M/QK a2[m 2 WM;12),(14;15); (5;6); (5;8); (9; 39)
6Q'r /@ TT Q(93M),(14;15); (5;6); (5; 8); (4, 14)
CtFr /@ TT Q(1425); (5;8); (5:6); (9; 39); (4. 14)

h?2 pQHi :2b +QKTmi2/ i MQM@;2M2" iQ #mb2b BM i?2 M2irQ F 7Q
b2[m2M+2b "2 b?QrM@M 1R i2 i pQHi ;2b i #mb2b RN M/ kk r2°2
?2B:?22  i? M RXy8 TXmX BM i?2 # b2 + b2 Bib2H7X Ai + M #2 b22M i
K2i?Q/-i?2pQHi ;2 i#mbNBb?B;?22 i? MRXy8 TXmX /m BM; bi2Th
TT'Q +?2 K2i?Q/- MQ Qp2 pQHi ;2 i#mb NX

LQ HBM2 r b Qp2 HQ /2/ BM #Qi? i?2 brBi+?BM; b2[m2M+2b 7QmM/

p2° ;2 HQ /BM; QM i?2 7Bp2 ?B;?2bi@HQ /2/ HBM2b i 2 +? bi2Tr b
"Bi?KbX AM i?2 > M/QK b@[4n2M+QpHBK2/2/ i bi2Th k- j- M/ 9¢c M/
6:7)r b Qp2 HQ /2/ ibi2Tbj M/ 9X h?2 MmK#2> Q7 +QMbi> BMi pBQF
/IB772 2Mi brBi+?BM:; b2[m2M+2b “PX.KkmKK Bx2/ BM i #H2

>S2M+2- r2 b22 i? i i?2 TT'Q +?2b T°QTQb2/ BM i?Bb rQ F b?Qr bB
+ M bTHBi i?2 M2irQ'F pQB/BM; HBM2 Qp2 'HQ /b M/ K BMi BMBM;
i72 TQr2' 7THQr@# b2/ # +Fr /@ TT ' Q +? K2i?Q/- 72r2° Qp2 pQHi ;
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6B;m 2 jXk, "mb pQHi ;2b #27Q 2 M/ 7i2  b2T > iBQM BMiC

6B;m 2 jXj, GBM2 HQ /BM; #27Q 2 M/ 7i2 b2T ~ iBQM BMi

6B;m 2 jX9, GQ / #mb pQHi ;2b 7QHHQrBM; ~ M/QK b2[m2M+2 Q7 Q
HBM2b +Q "2bTQM/ iQ yXN8 M/ RXy8 TXmXX
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6B;m 2 jX8, GQ / #mb pQHi ;2b 7QHHQrBM; i?2 QT2 iBQM b2[m2N

6B;m 2 jXe, GQ / #mb pQHi ;2b 7QHHQrBM; i?2 QT2 iBQM b2[m2M

h #H2 jXj, oBQH iBQMb P#b2 p2/ 7Q o BQmb arBi+?BM; a

J2i?Q/ LOX Q7 Pp2 HQQK Q7 Pp2 'pQHi ;2b
_ M/QK a2[m2M+2 8 3
6Q'r /@ TT Q +°? y Ry
"+Fr /@ TT Q +? y 3




KY:Yb eez - iR

K2i?Q/b T2 7Q K #2ii2 i? M ~ M/QKHV b2H2+i2/ b2[m2M+2 Q7 QT2

j X9 amKK v

h?Bb rQ F T 2b2Mib irQ ?2m BbiB+ K2i?Q/b 7Q  /2i2 ' KBMBM: i?2 b2
brBi+?BM; QT2 iBQMb M22/2/iQ b2T " i2i?2 TQr2" "B/ BMiQ bK H
AiBb b?QrMi? ii?2 T'QTQb2/ K2i?Q/b "2 +QKTmi iBQM HHv 277B+
PBQH iBQMb- K BMi BM #mb pQHi ;2b rBi?BM T 2b+ B#2/ HBKBib-

iBQM b2[m2M+2 7Q  + b2@bim/B2b QM i?2 A111 jN@#mb i2bi bvbi:
QmiHBM2/ ?2°2BM Bb MQi rBi?Qmi Bib HBKBi iBQMb- M/ 7m’i?2  rQ
i72 2772+iBp2M2bb Q7 i?2 T°QTQb2/ H:Q Bi?KbX

h2bib QM /Bp2 b2 M/ H ;2  bvbi2Kb rBHH #2 M22/2/iQ +?2+F i?2 b-
TT'Q +?X h?2 TQbbB#BHBiv Q7 +QKTQM2Mi 7 BHmM 2b/m "BM; HBM
TQ i2/ BMiQ i?2 QT2 iBQM TH MX JQ 2Qp2 - i?BbrQ F? b QMHyv -
T2 7Q°'K M+2 Q7 i?2 M2irQ'F M/ /vM KB+ T2'7Q'K M+2 ? b MQi #2
bbmK2/ i? i KBMBKBxBM; QT2 iBQM +QMbi® BMi pBQH iBQMb rBH
bvbi2K bi #BHBiv rBi? / ?2Q+ +QMi " QH +iBQMbX h?Bb rQ'F //BiB
;2M2° iBQM /BbT i+? M/ HQ /@b?2//IBM; "2[mB 2/ iQ 2bi #HBb? TQr
BbH M/b Bb 2t2+mi2/ #27Q° 2 Mv HBM2b "2 /Bb+QMM2+i2/X 1bi #H
iBK2@+QMbmKBM; /Im2iQ " KTBM; +QMbi® BMib QM ;2M2" iQ b- M/
+QmMib 7Q" “2/BbT i+? M/ brBi+?BM; +iBQMb bBKmHi M2QmbHv i
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*2 M+2@*QMbi> BM2/ PTiBK H
Bbi'B#miBQM L2irQ F S "iBiBQI
1M? M+2 SQr2" :'B/ 2bBHB2M+:

9XRAMi"Q/m+iBQM

AM 2+2Miv2 "b-i?2 /QTIiBQM Q7 "2M2r #H2 2M2 :v# b2/ /Bbi B#mi
2 bBM+'2 b2//m2iQi?2 2+Q:MBiBQMQ7i?2B  2+QMQKB+ M/2MpB
/p Mi ;2 Q7.1 _bBbi?2B" #BHBiviQ bmbi BMHQ+ HHQ /b B7i?2K
iQM im> H/Bb bi2’bX .1_ b M/ HQ /b K v #2 +HmKIBi2 Q[ EBRP?2" iQ
bmTTHvV 2bb2MiB HHQ /b M/ B/ b2 pB+2 2biQ  iBQM /m BM; M/ 7
"B/ 2bBHBRXM+2Q /BM:iQi?2 A111 R89dX9@KyRRW®ip\2/.1/-bKB+ Q;
M/ HQkMe M QT2  i2BM#Qi? ;' B/@+QMM2+i2/ M/ ERbBIMNMYIZIEKQ@NM2 B¢\
TH MMI/X(

>BbiQ B+ HHv- BM/mbi B H +mbiQK2 b ? p2 mb2/ /B2b2H ;2M2" iQ"
TQr2 bmTTHvVX >Qr2p2 -Qi?2 .1_QTiBQMbbm+? bbQH ";2M2" iQ
QMbBi2 2KIPX;vaBKBH “Hv- +QK#BM2/ ?2 i M/ TQr2' TH Mib U*>SV
bi*2bb M/ "2/m+2 i?2 2M2 ;v +Qbi ddBKM/Imb>»BobH BB 2br (Vb @ QM6 m
T°BK "BHv mMiQb2 p2BM/mbi'B HM22/b-i?2v+ M#2 [mB+FHv /2T
/Im"BM; bi'2bb2/ +QM/BiBQMbX h?2 2M2 ;v biQ ;2 + T +Biv Q7 KQ/
Kv HbQ #2 2tTHQBIi2/iQ 2M? Me®X; R/7T2EBBHWBE2IMIAN i? | 1o0b + M

#2 2M+Qm-” ;2/iQ BMi2" +i rBi? i?2 ;"B/i?2°'Qm;? BM+2MiBpBx2/ +?
Tm#HB+ T "FBM; HQibX am+? T "FBM; HQib Q7i2M ? p2 H ;2 MmK:
h?mb- mM/2°> bmBi #H2 TQHB+v 7° K2rQ F- miBHBiB2b K v i T BMi
2K2 ;2M+B2bX T QKBbBM;/B'2+iBQM 7Q mbBM; 2H2+i "B+ #mb2b
2tTHQ 2 PBM p H ;2" 1ob HBF2 #mb2b M/ i m+Fb ? p2 p2'v ?B;? biQ
+ M #2 T Q +iBp2Hv /BbT i+?2/ b # +F@mT ;2M2" iQ biQ B/ "2 b
>2M+2-7Bt2/ M/ KQ#BH2 .1 _bT ' QpB/2 KmHiBTH2 p2Mm2biQ #QQbi

SmM#HB+ iBQM /2i BHb, aX "Bbr b-JXEX aBM;?- M/0oX X *2Mi2MQX *? M+2@ +C
M2irQ ' F T iBIBQMBM: iQ 2M? M+2 TAIrR21 ; *B2NDOBREBR MKkRBR-kykRX UA111 kykR

jk
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bi®~ i2;B2b b?QmH/ #2 /2bB;M2/iQ miBHBx2 i?2KX

LQi2i? i BbQH i2/.1_b+ MMQibmTTHVHQ+ HHQ /bB7i?2vH +F /:
i"QH + T #BHBiB2bX gq?2M .1_b "2 BM /p2 i2MiHv b2T " i2/ 7°QK i?:
MMBMi2MiBQMVH Brh2H+ MBBMTiBHBiB2b + MMQi 2:mH i2i?2 pQHi ;2

TH MM2/ BbH M/bX 0QHi ;2 M/fQ 7 2[m2M+v 2t+m bBQMb QmibB/2
/ K :2bvbi2K HQ /b M/ HbQ TQb2 b 72iv+QM+2 MbX >2M+2- b2p2°
PQB/ MMBMi2MiBQM H BbH M/B Me3X pP2Mi R22MQi222 QNI 2/ i(?2 ;2 M2 i
+ T +BivQ7 .1 bKv#22tTHQBI2/iQ KBiB; i2 Qmi ;:2b B7 i?2v + M ¢
b 72Hv BM BbH M/2/ +QM/BiBQMbX h?2°27Q°2- miBHBiB2b "2 BMi?2
/B/ i2b rBi?BM 2tBbiBM; +iBp2 /Bbi ' B#miBQM M2irQ Fbi? i+ M #2 -
2+QMQKB+ HHv pB #H2 "2i"Q7BiiBM:;X JB+ Q; B/b M22/iQ #2 2[mB
T Qi2+iBQM M/ +QMi"QH K2+? MBbKb T BQ iQ Mv 2tT2+i2/ Qmi ;2>
M2irQ F BMiQ KB+ Q; B/b +QMbiBimi2b T2 N8WMRdkTjHIVMIMNEM:; T Q#

h?Bb QTiBK H/Bbi'B#miBQM M2irQ ' F T 'iBiBQMBM; UP.b3WT@®F b2:
[2[m iIEm#@M2irQ Fb i? i + M bm pBp2 i?2 HQbb Q7 i?2 K BM ; B/
eNdydR M/ ?2m BhidBdqd8 K2i?Q/b ? p2 #22M T QTQb2/BM HBi2" im
i72 P.LS T Q#H2KX a2H7@ /2[m +v BM i?2 Q#D2+iBp2 7TmM+iBQM ?
2tT2+i2/ HQ /@;2M2" iBQM BK# H MdjdOBIiBM RBF20Qi2B/MQr2" 7HQ
QM #QmM/ e NBMRHAX aQK2rQ Fb //BiBQM HHv bm;;2bi/vM KB+ B
#QmM/ v HBM2b BM "2 bdeiM K2>i@rZp@HibEM+2 /Bbi ' B#miBQM M2irC
b2 p2/ #v HBKBi2/ MmK#2 Q7 brBi+?BM; /2pB+2b 1 T 2b2Mi- BKTH
Kv#2 /B77B+mHi BM T +iB+2X K2i?Q/7Q /2i2 "' KBMBM; b2H7@bn
M2irQ " Fb Bb /2b+3B#2%iBMMMQi #2 /B 2+iHv 2ti2M/2/ iQ P.LS rBi?Q
/IBbi*B#miBQM bvbi2K bT2+B7B+ +QMbi> BMibX

.Bbi'B#miBQM M2irQ ' Fb 2 mbm HHv QT2 i2/ BM " /B H7 b?BQM
M/ i?Bb ~ /B HBiv M22/b iQ #2 K BMi BM2/ BVMRKBa9@8-BAbLD r2HHX
Bb /2KQMbi® i2/ QM M H 2 /v > /B H722/2° M/ IB HBiv +QM/BiBC
7Q°+2/X h?Bb TT Q +? B;MQ 2b i?2 T°'2b2M+2 Q7 MQ K HHv QT2M
"2+QM7B;m” iBQM- i?2 ' 2#v mM/2 @miBHBxBM; ; B/ THRitB#BHBIivX
MQi?2" "2bi'B+iBp2 +QM/BiBQM Bb BKTQb2/@ 2 +? KB+ Q; B/ Bb |
bBM:H2 .1_ +QMbi° BMi Bbd¢o @M iZBDMTBM(+?-i?2 MmK#2> Q7 T °
T 2/2i2 KBM2/- H2 /IBM; iQ bm#@QTiBK HbQHMIBQMbX " /B HBiv
i?72 MmMK#2™ Q7 KB+ Q; ' B/br b "2+2MiHM/TI?2b2QNTEMBMIiBQM BM i?2 +
rQ  F#mBH/bmTQM i?Bb TT Q +?X

+ BiB+ H bT2+ii? i 2 b #22M Qp2 HQQF2/ BM i?2 2tBbiBM; KB+"C
i72 "2[mB 2K2Mi Q7 ;"B/@7Q KBM; ;2M2  iQ b BM pB #H2 BbH M/Db>
/ "/ K M/ i2bi? i M BbH M/ b?QmH/? p2 iH2 bi QM2 ;2M2  iQ i? i-
7°2[m2M+v bmTTQ i /m BM; bvbi2K /Bbim # M+2- @RX bMRt@F @D i
2 mMbiBp2 T i? b2 "+?2 # b2/ K2i?Q/ 7Q " +?2+FBM; +QMM2+iBpBiv iQ
#22M T QT QBHRX BMQi?2° KmHIiBTH2 +QKKQ/Biv 7HQr # baj TT Q +
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b2T ~ i2Hv +?2+Fb MQ/2b 7Q  i?2B° +QMM2+iBpBiviQ #H +F@bi "il
#2+QK2 +QKTmi iBQM HHv T Q?B#BiBp2 7Q " H ;2 K2b?2/ M2irQ Fb.
7QiI?BMi?2T ' 2b2MirQ ' F;m ~ Mi22bi? i HHMQ/2bBM 2 +? KB+ Q;
H2 biQM2 ;'B/@7Q KBM; ;2M2" iQ X h?27Q KmH iBQMBb bQK2r? i
Biv 7HQr KQdB3H @i7nfb2b 72r2° +QMbi® BMib M/ b?Qrb 7 bi2 T2 7Q"
Q#b2 p2/iQ #2 Ry iQ kyW 7 bi2 VX

P.LSBb7m i?2 +QKTHB+ i2/ #vi?2 7 +ii? i TQr2 /2K M/b M/ 2M2
iBOQM "2biQ+? biB+ BIRAd8EdXKJAM2Z mM+2 i BMivBM HQ / M/ ;2M
Bb //°2bb2/ #v +QMbi m+iBM; ivTB+ H/ BHv T'Q7BH2b- Qp2  r?B+
>Qr2p2°-i?2 [m HBiv Q7 bQHmMIiBQM Q#i BM2/ Bb MQi 2p Hm i2/X h?
+? M+2@+QMbi- BM2/P.LSU++@P.LSViIiQB/2MiB7v QTiBK H KB+ (
h?Bb Bb +QKTmi iBQM HHv +? HH2M;BM; b i?2 mM/2 HvBM; /2i2 K
Bb +QK#BM iQ'B H- M/ Bb 7Q ' KmH i2/ b MQM@+QMp2t KBt2/ BMi
hQ 2Mbm 2 +QKTmi iBQM H i’ +i #BHBiv- b KTHBM; M/ BMi2;2" T°
?2 b #22M mb2/iQ bQHp2 M TT QtBK iBQM Q7 i?2 ++@P.LS- M/ i?:
Q#i BM2/ Bb "B;Q " QmbHvV 2p Hm i2/3n)KBM; bi iBbiB+ HiQQHD (

h?2 K BM +QMi'B#miBQMb Q7 i?Bb rQ F "2 bi i2/ M2tiX

6B bi- /2i2°KBMBbiB+ P.LS T'Q#H2K 7Q  B/2MiB7vBM: QTiBK H
HQ /@;2M2° iBQM p Hm2b Bb 7Q KmH i2/X h?Bb 7Q KmH iBQM +Q
iBQM H +QMbi’ BMib“KBBIMHBMBWE;, M2irQ F “#ABMbBIVBMW /2p2 v KB
+Q;'B/ BM+HmM/2b ;'B/@7Q KBM; ;2M2  iQ - rBi?Qmi Mv T 2@ bb
"B/@7Q KBM; :2M2  iQ'b? b MQi #22M //°2bb2/ BM i?2 2tBbiBM; rC

a2+QM/- i?2 P.LS 7Q " KmH iBQM Bb 2ti2M/2/ iQ T Q# #BHBbDiB+

+QKTmi iBQM HHv i® +i #H2 b KTH2 p2  :2 TT QtBK iBQM Ua V
Q#i BM2/ bQHmMIiBQM Bb 2p Hm i2/ +QMbB/2°BM;, V M mTT2 #Qm]
+ M/B/ i2 KB+ ' Q:'B/b "2 bmTTHV@/27B+B2Mi- M/ #V HQr2 #QmM
i?72 T'Q# #BHBDbiB+ QTiBKBx iBQM T Q#H2KX

h?B /-i?2P.LS7Q KmH iBQMBb 2p Hm i2/i?°Qm;? 2ti2MbBp2 MmK
Al111l jd@#mb 722/2 X AiBbb?QrMi? ii?2a TT Q +? Bb #H2iQ 27
7H2tB#BHBiv- M/ QmiT2 7Q Kb "Q#mbi +Hmbi2 ' BM; # b2/ K2i?Q/ E

OXkSQr2 bvbi2Kb "2bBHB2M+2

_2bBHB2M+2 K v #2 /27BM2/ b i?2 #BHBiv Q7 bvbi2KiQ T 2T "2 7
7°QKM im>H M/K M@K /2 /Bb bi2 bX _2+2Mi M im> H/Bb bi2 b ? p
BMi?2 TQr2" bvbi2Kb BM7  bi'm+im 2- M2+2bbBi iBM; bi® i2:B2b iQ
2p2°-iQ 2p HmM i2 i?2 2772+iBp2M2bb Q7 +QKT2iBM; bi  i2:B2b- b(
+ Tim BM; i?2 " i?2° +QM+2Tim HB/2 Q7 '2bBHB2M+2 Bb “2[mB 2/X
? p2 bQm:?i iQ /2b+ B#2 "2bBHB2M+2 BM [m MiBi iBp2 i2 Kb M/ K(
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6B;m 2 9XR, IMHIB@T? b2 2bBHB2M+3 i T2xQB/- [/ Ti2/

#2ir22M TQr2"  bvbi2Kb M/ Qi?2° + BiB+ H3BWX bi'm+im 2 b2+iQ" b

TQTmMH ° TT'Q +?2iQ[m MiB7v "2bBHB2M+2 #mBH/b "QmM/i?2 Km
i? i /2TB+ib bvbi2K #2? pBQ  /m BM; 9BR*QIRbBH22 7/B:mheTiBp2 2
i? i bi “ib i iBK2h?BB bi TRDR;tJV Q7 2p2Mi T°Q; 2bb Bb +?2 ~ +i2"|
M QM:QBM; /2i2°'BQ" iBQM BM bvbi2K T2 7Q K M+2 7 QK Bib T 2¢
b2+QM/ T¥2 B2t ]V- i?2 bvbi2K QT2 i2b BM /BKBMBb?2/+ T +Biv7Q"
"2biQ " iBQM bi2Th + M #2 BMBMB 2 MRUBHBMYi?2iBQMb "2 i F2M iQ
"2biQ2i?2 bvbi2KiQBibT 2@2p2MiT2 7Q K M+2 H2p2HbX h?2 i M
BM 7B9XR2 HBM2 ~QMHV 7Q" 2tTQbBiQ v +QMp2MB2M+2X AM T  +iE
/2T2M/BM: QM bvbi2K +? ~ +i2 ' BbiB+b- T'2p H2Mi +QM/BiBQMb M/

LQi2 i? i BM BPBAP®@ tBb 2T 2b2Mib ;2M2 B+ bvbi2K 7mM+iBQM
K2 bm 2X .B772°2Mi [m MiBiB2b ? p2 #22M mb2/iQ +QMp2v bvbi2K
"272 2NHDMbB/2 b i?2 TQr2  bmTTHB2/iQ + BiB+ HHQ /b r2B:?i2/
7Q °KmH iBQM T 2b2Mi2/ 22 °2BM +QMbB/2'b i?2 iQi H HQ / b2 p2/ 4
"B/ Bb HQDbiX J tBKBXxBM:; KB+ Q: B/ b2 pB+2 rBHH BM im M “2/m+:
i* /BiBQM H "B/ 2HB #BHBiv K2 bm 2b bm+? ba A.A Uavbi2K p2°
AM/2tV-a ABA Uavbi2K p2° :2 AMi2 " mTiBQM 6 2[m2M+v AM/2tV M,
2° 2 AMi2 " mTiBQM 6 2[RjeM+v AM/2tV (

h?2 "2bBHB2M+2 i T2xQB/ /2b+'B#2b @ V i?2 > i2 M/ 2ti2Mi Q7 -
/IBb mTiBp2 2p2Mi bi'BF2b- #V ?2Qr HQM: i?2 bvbi2K “2bB/2b BM /|
7 bi Bi "2+Qp2'b iQ i?2 T°2@/Bbim # M+2 bi i2X K2i B+ i? i +QK#
[m MiB7B2b i?2 "2bBHB2M+2 Q7 midyDi2R2BHm?AQ 7Ui P2Vi~ T2xQB/X

Mv "2bBHB2M+2 2M? M+2K2Mi bi> i2:v ii2KTib iQKXIRBRBxX2Q2Bb |*
PLST QTQb2biQ BM+ 2 b2 i?2 I* Q7 i?2 "2bBHB2M+2 i T2xQB/X
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HBM2-B7 /Bbi'B#miBQM M2irQ'F Bb MQi 2[mBTT2/ rBi? KB+ Q; B/
BM /  biB+/2+'2 b2 BM HQ /b2 'p2//2bTBi2 BMbi HH2/ .1_+ T +Bi
KB+ Q; B/brBi? 2tBbiBM; .1 _b-i?2bvbi2K#2? pBQ + M#2 +? M;2/i
7B;mMXXRh?2 T°QTQb2/P.LS7Q KmH iBQM K tBKBx2b i?2HQ /b2 p2/
bi i2Q7b2+QM/ T? b2X h?mb-i?2b? /2/ TQ iBQM b?QrM BM i?2 b2+
im T2xQB/Bb 2pB/2MiHv K tBKBx2/-i?2 2#vBM+ 2 bBM; i?2 [*X 6m’i
T2'7Q K M+2BMi?2/2;" /2/bi i2-QM2+ M MiB+BTQ2BWM BBZ2m2+Qp
OXMR 7m i?22 BM+'2 bBM; i?2 I*XP7+Qm b2-i?2 2+Qp2 viBK2 rBHH
bm+? biBK2 M/ M im 2 Q7 /Bbim# M+2-T 2@2p2Mi bvbi2K QT2 iE
i?72 P.LS7Q KmH iBQM T QpB/2b ;2M2° H K2i?Q/QHQ;v7Q 2M? M
“2bBHB2M+2-i? i+ M#2 /[ Ti2/ iQ BM+Q 'TQ  i2 /B772 2Mi .1 _i2+?]

9X]S 2HBKBM 'B2b

AM i?Bb b2+iBQM- bQK2 K i?2K iB+ H T'2HBKBM “B2b ‘2 2pBbBi
T Q#H2K 7Q KmH iBQMX ai M/ '/ K i?2K iB+ H MQi iBQMb 2 mb2/-
“2b2Mib2ib- HQr2  UmTT2 V + b2 #QH/ H2ii2 b 2T 2b2Mi +QHmMKM p
HH QM2 p2+iQ'b M/ K i'B+2b Q7 TT QTVYBM2ROBEZ2¥2B AR/ #V

9XjXR T? h?2Q v

;O T2G:=(V;E) +QMbBbip2Qi2t W2iM/ MN/;2 bRi r?2°2 M 2/;2 Bb M
mMMQ'/2°2/ T B® Q7 /BbiBOK+ilpZ iBE2BbQ2MQi2/ #v Bib BM+B/2Mi pz
(i;j)- bm+? i RVX A72E-i?2M p2iiBMBb "2 /D +2MhrQ 2/;2b "2
/ID +2Mi B7 i?2v ? p2 +QKKQritp2QQ@BX ;- 2= (X;Y) bm+? i? i
XV MK EXKXKEV-i?2MBbbT MMBM; bQ&XH Bb BM/m+2/ bm#;"> T?
Q@ B7 p2'iB%X2b2BWMD +2MiBBM M/ QMHvV B7 i?2v @&X /D +2Mi BM

Ti?7 QKQ Bb b2[m2M+2 Q7 /BbiBM+i p2MB2MIBM HiBM? i |
+QMb2+miBp2 p2 iB+2b "2 /D +2MiX A7 i?2°2Bb T i? #2ir22M HF
G- i?20BBEQMM 2+ PBbRHBHb+QMM2-MBM/m+2/ bm@:i? IO K tBK H-
bm#D2+i iQ #2BM; + QMM 2-Q RI/M Bhi 3/ HBRER M2WHEB b2[m2M+2 Q7
/D +2Mi 2/:2b rBi?Qmi "2T2iBiBQM i? i bi ib M/ 2M/b ii?2 b K2 M(
+Vv+H2b Bb+#vHRRA#QMM2+i2/ M/ +v+HB22; bTMBODBMm®2 T? Q7
GBb i°22i? i+Qp2°'b KK pR iBw2HBM;," T? rBi? KmHIiBTH2 +QMM2+i:
Bb7Q XbbT MMBM :bmQ#¥2bTG B 7Q 2bii? i +Qp2 bGXHag2ME B2, BM
7Q°2bib K vVBM+HmM/2 +QMM2+i2/ +QKTQM2Mib rBi? bBM:H2 MQ/2X
Q7 ; T?2i?2Q v 7mM/ K2Mi HBB» p BH #H2 BM (
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IXjXK? M+2@*QMbi> BM2/ PTiBKBx iBQM

aiQ+? biB+ QTiBKBxXx iBQM 272 biQ +QHH2+iBQM Q7 K2i?Q/b7Q" |
rBi? mM+2"i BMT ~ K2i2 bX 6Q K Mv 2 H@rQ H/ TTHB+ iBQMb QT
K2Mib- 2Mbm BM; RyyW "2HB #BHBiv Bb T?vbB+ HHv M/ 2+QMQKB
Bb Q7i2M /2 Hi rBi? #v /2bB;MBM; bvbi2Kb i? i bbm 2 KBMBKmK "
T Q# #BHBivX J i?2K iB+ HKQ/2Hb Q7 bm+? "2HB #BHBiv@+QMbi"
T Q# #BHBHRIBAW+Q +QMIGYBMIEM2 B+ +? M+2@+QMbi> BM2/ QTiBKE
T Q#H2K Bb Q7 i?2 7Q K,

ngB M (x) B,V
bX iQ(x) O a,V
Prfg(x; ) Og 1 " a, Vv

>2 X-Bb i?2 p2+iQ Q7 /2+BbBQM p "B #H2b- r?2Qb2 7R"KBHM2 2:BQ
Q#D2+iBp2 7TmM+iBQM iQ: R2'KBMBRBK®I BFEDb i?2 mM+2 i BM T ° K2i:
rBi? FMQrM T Q# #BHBiv /BRI (BYnEBQMrMMYH2 "BbF T ~ K2i2 X S (
P, b22Fb iQ 7BM/ M QTiBK Hx/2#i?BbEBMBIaBXQbm+? i? i?i?2
+QMbi"CBM Hr vb b iBb7B2/4+% MBH2+HQ2ChBbBIMiBb7B2/ rBi? T Q# #B
i H2 bi" X

AM TQr2 bvbi2Kb HBi2  im 2-**P 2 b #22M T 2pBQmbHv mb2/iQ //
2+QMQKB+ /BbT i+? M/ mMMBi +QRBKERiK2BK FHQHHQRLT(Q#H2Kb Bb /E
bQHP2- /M2 iQirQ K BM 2 bQMb,

C :Bp2M + M/B/ i2XXpHmMiBQM i2HvV + (PKIgmiBM;yg + M #2 p2°'v
/IB77B+mHi- K FBM; Bi ? '/ iQ €2 BbFbBiBbh DBIX BMi

C h?2 72 bB#BHBiv "2;BQM /27BM2/ #v +? M+2 +QBN\pX BMIbBb mt
K F2b 7BM/BM; M QTiBK HbQHmMIBQM /B77B+«mHM2Hp2MA2L2M2VX2 72

h?2b2 /IB77B+mHiIB2b K v #2 Qp2 HbQKDRHZA pQMbhB /PTBMB KVIiQ M

i?72 Q°B;BM HT Q#H2K r?2°2i?2 i'Bi2 /BbH B2MmEB QWM2X7TB B+ H /Bbi
rBi? /IBb+ 2i2 bmTTQ iX h?2a BbbiBHH +?2 M+2@+QMbi° BM2/ bi
IB772 2Mi /IBbi ' B#nmMMBRMW #Q bQHp2/ pB BMi2;23yX?BKOKIBM?Q/

? b #22M b?QrM iQ vB2H/ ;QQ/ + M/B/ i2 bQHmMiBQMb B7 i?2 b KTH
i?Bb rQ F-i?2 a TT ' Q +? rBHH #2 BM+Q ' TQ i2/iQ bQHp2 T Q#
bQHMIBQM Q#i BM2/rBHH #2 7m i?2° M Hvx2/iQp2 B7v?Qrr2HH Bi
T Q#H2KX

9X9S ' Q#H2K 6Q KmH iBQM

‘Bp2M /Bbi'B#miBQM M2irQ F rBi? .1_b-TH MM2 b rQmH/ HBF2 iQ
:"B/b- bm+?i? ii?2.1 b 2 #H2iQ bmbi BM BMi2 M HHQ /b B7 bm’
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HQbiX GQ / b2 p2/ BbiQ #2 K tBKBx2/X "Qi? HQ / M/ :2M2  iBQM p
bbm BM: b2H7@ /2[m +v 7Q  i?2rQ bi + b2 K vVH2 /iQ p2'v +QMb2"
bOHMIBQM i? i rQ KFRbbaZIH2H TEM: +QM/BiBQMb KB:?i #2 T 272" #H2X
K v#2/2bB:M2/iQ #2 b2H7@ /2[m i2 rB{P T) Q# @B BHW TERDBE#H2 Q
iBM: b+2M "BOBbHr2ian® #H2 "BbF T ° K2i2" X W#2p+R@R2M7# b2/ QM
b2p2  H7 +iQ b bm+? b p BH #H2 biQ" ;2 "2bQm +2bX PM+2 QTiB
i72v M22/iQ #2 2[mBTT2/ rBi? +QMi"QH + T #BHBiB2b M/ #QmM/ "\
MQi2/i? i /2T2M/BM: QM i?2 ;2M2" iBQM + T +Biv Q7 BMbi HH2/ .1
K vMQi#2b2 p2/ #v KB+ Q: B/bX

Pm K i?2K iB+ H7Q KmH iBQM Bb Tmi 7Q i? BM i?°22 bi2TbX 6B b
i?72 T'"Q#H2K- /@P.LS Bb T 2b2Mi2/ r?2°2i?2 HQ / b2 p2/ Bb K tBKB:
Q7 /2K M/b M/ :2M2  iBQMX L2ti- i?2 +? M+2 +QMbi> BMib BbBM
;2M2° iBQM M/ /2K M/b 2 /[/2/X 6BM HHv- a # b2/ H;Q Bi?K B
i +i #HV bQHpP2 i?2 T°Q# #BHBbiB+ P.LSX

9X9XBbi'B#miBQM L2irQ F JQ/2H

bBM;H2@T? b2 /Bbi B#miBQM M2irQ FK v#2 2T 2b2Gj24 #v +QMI
(VW;Ev)-r?2°2p2°iB+2b /2MQi2 #mb2b M/ 2/;2b/2MQi2 HBM2bX h?2 br
#Wc M/ i?2 b2i Q7 HH Qi?2° MQML BhondyQ 2 +#v2é; 2 Ey Bb
bbB;M2/ M “#Bi® "v /B 2+iBiQM 7TB&RXEMQi/22dM 2 Ey X h?2 i bF i

? M/ +QMbB/2 b i? ii?2K BM ;"B/ BbmM p BH #H2- ?22M+2 T "iBiBQ|
QB =(V;E)- i?72 BM/m+2/ bm@&; QW pR7i2V ¥2AM i?2 T 2b2Mi b2imT HH
"2 +QMbB/2°2/ brBi+? #H2X Mv MQM@brBi+? #H2 2/;2 +QBM+B/BN\
rOmH/ M22/iQ #2 "2i"Q7Bii2/ rBi? brBi+?X JQ 2Qp2°-;"  T?2/;2b BN
MQ 'K HHv QT2M M/ MQ'K HHvV +HQIS2R b \BQ+# A2D+ 20 ?BM¥2 /B HX

1 +? MQ/2 ? b M bbQ+B(i2A/2%) MM/ ;2M2° iBQM @¥T+ 4 BiwX

h?2 /2K M/ M/ ;2M2° iBQM + T +BiB2b "2 MQi T'2+Bb2Hv FMQrM i
QMHvV T 'Q# #BHBiv /Bbi'B#miBQM- TQbbB#HV 2 KWRB?R+pBHK ;2 # 2

K ;MBim/2 i #Mip +jq) #2 i?2 +QKTH2t TQr2"  BMD2+iBQMX "mb pQH
;2M2° iBQM + T +Biv- M/ +QKTH2t TQr2  BMD2+iBQMb "§-"2bT2+iE
dp+j d: %+ %; T+j[X HH[m MiBiB2b ‘2 BM T2  mMBibX

G2imbBMi ' Q/m+2 #BIM NI IB #RbDT2+iBp2Hv /BHi2M2 BA/ 22722t
g 2E "2 2M27;Bx2/X h?2i2NWiMPD7/ 2 2M2 ;Be2/b2/RH #2 2M2 ;Bx2/-
"2[mB BM;

H+1 2 8 2E: U9XRYV

h?2 LaA bi M/ /b K M/ i2i? i pQHi ;2b i 2M2 ;Bx2/ #&W ZIXb@»Q mH /
Q7 i?2 MQKBMSHXp hPmd {

095 # p 1.05 #M U9XkV
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G2ii?2 TQr2'  7HQg QB HPM2jQ; X h?2 HBM2 + T +Biv +QMbi’ BMib
7Q°KmH i2/ b 7QHHQrbX

b P Py BfP™ 8 2E WwXj V

B Q™ Q; Q"™ 8e 2E WXj#V
6HQr +QMbi’ BMibRIF @2 BRUC?2S22MQi2b TT 2Mi TQr2'V "2 MQi
22°2iQ pQB/[m /  iB+ +QMbi> BMibX TQHVIQTB+ TT QtBK iBQM
BMj) +QmH/ HbQ #2 mb2/X

9X9XRQr2  6HQr JQ/2H

.1_mMBib TH mbB#H2 BM HQrfK2/BmK pQHi ;2 /Bbi B#miBQM M2
pQHI B+ USoV ;2M2 iQ b- /B2b2H ;2M2" iQ b U.:bV M/ +QK#BM2
U*>SbVX h?2 +iBp2TQr2 ;2M2° iBQM + T +Biv Q7 i?2b2 mMBib K v
So;2M2 iBQM Bb /B+i i2/ #vbQH "B " /B M+2 H2p2Hb- M/ *>S ;2M:
?2 iBM; /2K M/bX LQM@ miBHBiv b+ H2 So ;2M2" iQ'b "2 mbm HHv |
.1_mMBib HBF2 *>Sb K v #2 /BbT i+? #H2 HBKBi2/ #v i?2B" biQ+? ¢k
.. mMBib "2 mbm HHv /BbT i+? #H2 M/ i?2B° K tBKmK ;2M2" iBQM
# b2/ QM i?2 K +?BM2 " iBM;X GQ /b "2 bbmK2/iQ #2 BM2H biB+X

h?2 TQr2 ;2M2" iBQMb #v /BbT i+? #H2 mMBib "2 ;Qp2 M2/ #v i?2 7
0 pP B> 8i2Vp BX9 V
g o o> 8i2Vp: B X9#V
>2°2-+QMbi9 XBNGWIH QMM/ 1?22 ;2M2° @B PQmAMMiaY] +QKT Bb2b
Q7 HHMQ/2brBi? /BbT i+? #H2 ;2M2  iQ X :Bp2M i?2 HBKBi QM +

HBKBi QM "2 +iBp2 TQr2 ;2M2  iBQM + M #2 Q#i BM2/ # b2/ QM i?2
“iBM;bX LQM@/BbT i+? #H2 ;2M2" iQ'b "2BM+Q TQ  i2/ BMiQ i?2

pP=4 > 8i2VnV ®X8 V
=% 82vnV, @ X8#V

*QMbi® BONIS@X&#i i2i? ii?22TQr2  QmiTmi#v M2M2 ;Bx2/ MQM@ /E
Bb 2[m HiQ Bib biQ+? biB+ ;2M2" iBQM + T +BivX 6Q BM2H biB+ H
+QMbmKTIiBQM #2+QK2,

pP=H % 8i2v wXe V
=% 8i2v WwXe#V

*QMbi BONKIW@YUW#i i2i? i +QMbmKTiBORI[m#MmikQ Bib /2K M/c B7 2M2
h?mb i?2 M2i TQr2  BMD2+iBQMb 2,

p=p p 82V WXd V
g=¢ ¢ 82V WXd#V



+Nzy T Y +Nzé«TA+ié 20é92Qy O0eza/O O2a Ofé MY
9y TA'g ; O2°9

6Q  TQr2 7HQr + H+mH iBQMb-i?2 HBM2 "Bx2/ /Bbi B#®&9BQ®M 7HQr
7QHHQr2/X .2bTBi2 #2BM: M TT QtBK iBQM 7Q  i?2 7mHH * TQr2°
mb2/ 2ti2MbBp2Hv M/ b?QrM iQ T2 7Q8K n2@irH BAMBBBM : ihBXMQ HQb
TQr2  # H M+2 i2 +? MQ/2 2Mi BHb,

X X

Pi Pk=p 8 2V WX3 V
§22E ej-zZE

Qj Q=9 8 2V WX3#V
eij2E eijE

G2 +jx; #2 i?2 BKT2/ M+ DEXHBWMM- i?2 "2H iBQMb?BT #2ir22M pQ
TQr2  BMD2+iBQMb K v ## HBNMZr; Bix2%; ®j)X bbmKBM; bK HH pQHi
/2pB iBQMb-i?2 b[m "2/ i2 Kb K v #22'TH Q1EKbiBM:bi?2b2 “2bmHib-

Bi(vi v ryPy x;Q;)=0; 8¢ 2E WXNV

>2°2-i?2 BMEBBHEMHIBTHB2/ iQ 2M7Q +2 i?2 pQHi ;2 /°QT "2H iB(
HBM2bX 6Q  +QKTmi iBQM H 2 If2-BIBDHBIM M #i2 ?Kid HRF v J+*Q KB +
HBM2 'Bx iBQM-r?2"2i?22T°Q/m+ii2°'Kb "2 2TH +2/ #vi?2B°  HBM2
"2H t iBQM Q7 i?72 Q°B;BM HMQNM&+ QW pRKDdib@MBA 02?2 p B #
+QMiBMmMQmb M/ i?2 "2bi "2 #BM "v-i?Bb 2H t iBQM Bb 2t +iX 6Q°
i2 " BK=xy-r?2x2Bb #BM wBM/ +QMiBMmMQmb p "By2ZH2yIPQmMR22/ BM
z=xy K v#2 2[mBp H2MiHv 2tT 2bb2/ b7Qm > HBM2 “BM2[m HBiv +Q

Xy z Xy WXRy V
y+(x 1y z y+(x DLy WXRy#V

LQi2 i? i Tmxi-BAMBM 2[m iBQ MA@MRWY # B ZH/MbX aBKBH "Hw=TImiiBM;
vB2HFHYyX HH bm+? #BHBM2 " i2 Kb TT2 BM; ?2M+27Q i? BM i?E
bBKBH "HvX

9X9X] /B HBiv *QMbi~ BMib

L2irQ F * /B HBiv Bb 2bb2MiB H 7Q" /Bbi'B#miBQM bvbi2K QT2 iB
T°QTQb2/7Q 2M7Q +BM; " /B HBid3 M+ pBHIZ2 HB QKM @BERNKTH QT (
h?2 P.LS i bF M22/b iQGCB=/Q\MEE‘B-7vbT MMBM; bm&: bm*Q7? i 2p2 v
+QMM2+i2/ +QKTQM2Mi- Q  bB&TBlv +QXIIGBEKRKQ B¥i bT MMBM;

7Q 2bi K vBM+HmM/2 BbQH i2/ MQ/2b-BX2X Bi K v ? p2 +QKTQM2Mi
2/:2bX

b/Bb+mbb2/ B2 BOBIHBiv7Q KmH iBOQM QmiHBM2/BM i?Bb +?
/p Mi :2b, V i?2 QTiBK H MmK#2 Q7 KB+ Q; B/b M/ i?2B  iQTQHC
bBM;H2@b?Qi- M/ #V .1 b M22/MQi#2 T 2@ HilyBghh2/2iQ kBB HBIy B/b
+QMbi> BMib rBHH #2 7Q KmH i2/ mbBM; i?2 7TQHHQIBM: T'QTQDbBIE
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6B;m 2 9Xk, *QKMABYVCQVAB;BC g) -(fD;E;F g;fDE; DF g) M (fGg;fg)
7Q°K bT MMBM; 7Q 2biBD //BNG 2&/52h2b bT MMBM; i 22X

S'QTQbBIiBEW RPCM bT MMBM; 7QR2txi(WrE#H; Q7?2 +QMM2+i2/ ;> T?
G:=(V;E)- i?2°2 2tBbib i H2 bi QM2 bT MM®B-M;tT 22b bR VIER)Q 7
bm+? B E1 E X

AM Qi?2 rQ /b-bQK22/:2b K v#2 2KQp2/7°QK bT MMBM: i 22iQ Q
h?Bb B/2 Bb BHHMDbIOX®hBMZBHBI HBM2b b?Qr 2/;2b BM bT MMBM
/IBIiBQM Q7 / b?22/ 2/;2b + 2 i2b bT MMBM; i  23®% (¥2E)+2Q 78 ~ /B I
i"m2 B7 i?2°2 2tBbib 7B+iBiBQmb BT= WMEBMQG 212 bMiE ET X

G2i mb 7B bi 2bi #HBb? +QM/BiBQM iQ b2H2+i bT MMBM; i°22-
bT MMBM: 7Q 2bi 7°QK BiX h 2K \Ww2AQ TR MQNVHY7 # M+2@#mb BM+
K i'Bt Q7 /BK2EPBEMN- rBi? i?2 7QHHQrBM: 2Mi B2b,

8
21 o k=

g k= 1 ;o k= WXRRV
"0 ;, Qi?2 rBb2

h?2 7B bi +QMMAKMY #2 b2T " i2/=[b; ]X h?Bb vB2R/miE M+?@

#mb BM+B/2M+2QX BM 277B+B2Mi KQ/2H 7Q  BKTQbBM; :° T? +QMI
BMSJ TQbBib i? i ; T2 rBi?Vp2Mi2t2umi+2/ #° M+?@#mb BM+B/2M+2

Bb +QMM2+i2/ B7 M/ QMHv B7 72RED- btBbPbi F 2 RQBQ" T QQ7- b22

39X

6Q° T?vbB+ HBMi2 T 2i iBOM- + YMUBBMDB2ib mMEAtpBMim H + QK
BMiQ i?2 M2irQ F "2T 2b2Mi2/ #v7i2MQIiZBX?1R?2HQr Q7 +QKKQ/BiB2
2/:2bX A7 i?Bb 7HQr b2imT Bb 72 bB#H2- i?2M %2 2 iKMBib#2 rBi-
p2 i2t M/ 2p2 v p2Vietl@Mmbi ? p2 T i? iQ "2 1X p2 iRK v #2

“#Bi® BHv +?Qb2MX

ai iBM; r2HH@FMQrM "2bmHi 7 QK ; nDP2iPRt2v-? br2l+BH2b X
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>2M+2-i?2 " /B HBiv +QMbi> BMib "2 bi i2/ b,

TE=R WXRK V

(vi 1 7 (Vi 1) WXRK#V
2 f 0;1g"® WXRK+V

R =jvj 1 WXRk/V

# WXRk2V

*QMbi® BIKIRK@WURK2ZMbm 2i? i mMtBHB ‘v #BM ‘v BOME?2iQ/; g @B 2iH 2
Q7 i?2# b2 :° T?/2b+ B#2 bT MBIBRKEI 22K iP?2M212/:2b b2H2+i2/
i?72 #BM “vp ¥ ¥M2bm#b2i Q7 i?Bb bT MMBM; i°22¢c M/ ?22M+2 7Q K
bi'm+im 2 b T2 S'QTQbBIiBQM RX b i?2 " /B HBiv +QMbi° BMib 2
+QKTQM2BI M22M MQi #2 T 2@ bbB;M2/X

IX9IXBOMM2+iBQM iQ :'B/@7Q KBM; :2M2  iQ b

b bi i2/ BM aZBQRMA111 R89d bi M/ '/ K M/ i2b i? i 2p2° v pB #H2
b?QmH/ ? p2 ;" B/@7Q KBM; ;2M2  iQ i? i T'QpB/2b pQHi ;2 M/ 7
BbQH i2/ 7°QK i?2 K BM ;"B/X AMT  +iB+2-bm+? mMBi +QmH/ #2
BMi2 7 +2/ So ;2M2" iQ rBi? biQ" ;2X

AM i?2 P.LS7Q KmH iBQM /2b+ " B#2/ BM i?Bb rQ F-BiBb ;m  Mi22/
BMi?2 M2irQ FBb +QMM2+i2/iQ ; B/@7Q KBM; ;2M2 iQ -Q Hi2"
i H2 bi QM2 ;" B/@7Q KBM2Z2MRMBDRI ®Zi #mb2b rBi? ; B/ @7Q KBM; -
h?2M-i?2 +QMM2+iBpBiv +QMbi° BMib K v #2 bi i2b b 7QHHQTrb,

X X

f i f =148 2VnVs WXRj V
e 2E ej 2E
(Vi ivs)# 7 (V) iV &) # WXRj#V

*QMbi> BMRWDI i2bi? i 2p2°v2M2 ;Bx2/ MQM ;GEY @D D+ KBV BIiQ/R Briy
+QKKQ/Biv BMiQ i?2 M2irQ FXRY @&Nphri MBMTHIQrb QM 2M2 :Bx2/ HBM:
7HQrb QM /2@2M2 :Bx2/ QMRE BlyX p22-id> "2T 2b2MiBM: pB im H F
Ai Kmbi #2 2KT? bExRB iBT172 2NMBNIRRAKX "Qi? i?2b2 p2+iQ°b "2 ml
iQ BKTQb2 +QMM2+iBpBiv +QM/BiBQMb- M/ ? p2 MQ T?vbB+ H bB:
7HQr [m MiBiB2bX ; BM- i?Bb b2imT Bb 72 bB#H2 QMHV r?2M HH r
"B/@7Q KBM; MQ/2b + M #2 rBi?/  rM i ;' B/@7Q KBM; MQ/2bX

aQK2 :"B/@7Q KBM: MQ/2b K v MQi #2 2M2 :Bx2/ BM i?2 QTiBK H ic
+QMbB/2°2/i?2°Qm:? i?2 iQTQHQBR P 4QMbiM BMiBM 2/;2b +QMM 2
/I2@2M2 ;Bx2/ MQ/2 2 /2@2M2 ;Bx2/ br2HHX h?2°27Q°2-MQ T i?
"B/@7Q KBM;iQ /2@2M2 ;Bx2/; B/@7Q KBM; MQ/2X TQi2MiB H
KmHiBTH2 ;2M2° iQ b rBi? :'B/@7Q KBM; + T #BHBiB2bX AM bm+?
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b2 ' p2 bi?2K bi2" mMBi- M/ bmBi #H2 TQr2 b? "BM; b33 iM/B2b K v
272 2M+2b i?2 2BMX

9X9X&i2 " KBMBbiB+ P.LS

h?2 /2i2 KBMBbiB+ P.LS T'Q#H2K U/@P.LSV Bb bQHPpP2/7Q QM2 "2
2° iBQM + % Biv- M/ /2K Mfg %)X h?2 +2Mi° HB/2 BbiQ bmbi BM K
HQ /i?°Qm:? KB+ Q: 'B/b B7 bmTTHv 7°QK i?2 K BM ;"B/ Bb HQDi-

BMi2 " mTiBQMX h?2°27Q°2-i?2 Q#D2+iBp2 7Q " /@P.LS #2+QK2b K
2MiB 2 /2i2 °KBMBbiB+ QTiBKBx iBQM b2imT K v #2 K i?2K iB+ HHv

KBM RT P.LS@RV
bX iQIXR OXNOXRK WXRKEIXR] WXRJ#

h?2 "2H iBp2 T'BQ ' BivQ7 HQ /b? b MQi #22M +QMbB/2 2/ BM UP.LS
#2 KQ/B7B2/ #v bbB:MBM; r2B:?ib iQ HQ /b BM T'QTQ iBQM iQ i?28B

OX9X® Q# #BHBbiIB+ P.LS

h?2 TQ#W2KSWRTTHB2b iQ QM2 "2 HBx iBQM Q7 i?2 ;2M2° iBQM@
#HQEB; %; %: d)X >Qr2p2°- KQ 2 2 HBDiB+:Q HrQmH/ #2iQ B/2MiE
*2 QTiBK HBM bQK2 b2Mb2 7Q° H “:2b2i Q7 2 HBx iBQMb Q7 i?2
AM i?2 H ii2 b2imT- i?2 /2+I§b:BQ#M |#2;‘B ?,#I-QZHD? HH 2K BM 7Bt2/ 7Q
HH "2 HBx iBQMb Q7 i?2 mM+2"i BMiB2bX h?2 "2 HBx jBQM /2T2M
fT7, [, T, [ @S ZgX *QHH2+iBM; HH i?2 mMf 298 Mi;BRdp-B ®2

T Q# #BHBDbiB+ P.LS K vb22FiQ bQHp2@

KBM E[RT] WP.LS@kV
bX iQ (B 2j1(WXAR WXIND X Rk WXRy#1) 1

h?2 T'Q# #BHBDiB+ PQIVSH@KBIMI BM AB77B+mHi iQ 2M7Q +2 BM T +iE
rBHH M2ti /Bb+mbb bQK2 27Q KmH iBQMb i? i bBKTHB7vi?2b2imT |
MQi2i? i B7i?22 TQr2 /2K M/b i HH MQ/2b "2 x2bQBb7aBMQU 72 |
M/ WX RK@WUR#i?2 2 Hr vb 2§BB®ibb iBb7B2b HH Qi?2  +QMbi’ BMib]
i?72 T°Q# #BHBbiB+ +QMbi- BMiK v#2 2[mBp H2MiHv TQDb2/ #v2M7Q
WXV @U¥#b ? / +QMbi> BMib- M/ TmiiBM; i?2 T Q# SOBH@NWEK+ 2[mB
a2iiBM;: BK®#Q 2tTQbBIQ'V+QMp2MB2M+2- MQiB+2 i®BX®?2 2[m H
Kv#2 /2+QKTQb2/ BMiQ i?2 7TQHHQrBM; BM2[m HBiv +QMbi’ BMibX

o % 0 8 WXR9 V
PP+ > 0 8 WXRO#V
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LQr-9XRA+ M#2TQb2/ b ? “/+QMbDXBM#b H2Z2 KBBIMUY? M+2 +QMbi’

hQ “2Bi2" i2-i?2 P.LS i bF b22Fb iQ B/2MiB7v TQi2MiB H KB+ Q:; B
i"B#miBQM M2irQ F-bm+?i? iHQ / b2 'p2/ Bb K tBKBx2/- M/ i?2 KB-
rBi? T°Q# #BHBI{ i"J%2 AbH M/2/ KB+ Q; B/b "2 + HH2/ b2H7@ /2]t
BMi2"M HHQ / + M #2 K2i #vi?2B  BMi2 M H :2M2"' iBQMX J i?2K iB

Pr( pP+4 * o8) 1 " WXR8V

h?2 b2H7@ /2[m +v +QM/BiBQM Q7 KB+ Q; 'B/b + M ?22M+2 #2 TQb2
bi® BMIKRK@URK2Mbm 2 i? i i?2 M2irQ ' FiQTQHQ;v Bb bT MMBM; 7
KB+ Q:'B/ + M #2 bmTTHB2/ QMHV #v ;2M2" iQ b rBi?BM i?2 b K2 |
Kv '2H t i?2 i?2 "2HB #BHBiv "2[mB " 2K RMiHB/; KiQIAK7 6N BWMbi M+ 2
+QM/BiBQM i? i KB+ Q;'B/b?QmH/ #2 #H2iQ b2 p2 NyW Q7 Bib BN\
bPr( p?+0:9 KB * 08) 1 "X

9X9Xa KTH2 p2 ;2 TT QtBK iBQM

2+ HH 7°QK a2{BQM+? M+2 +QMbi> BMi M22/b iQ #2 b iBb7B2/ rB|
bT2+B7B2/ #v "BbEXTh? X2 M+2@ ¢@QMbiv' BMQ #2 “2r &%)2M b
"r?22°fx) = Pr(g(x; ) > 0)X G2% %z N #2N BM/2T2M/2Mi M/ B/2MiB+
/IBbi*B#mi2/ UBB/V b KTH2b Q7 i?Z mMp/X)i- BMi2bd BKi @) 8B

2[m HiQ i?2 T'QTQ iBQM Q7 "2 HBx iBgXVIb) BN;ii 22 :k; K XHR? BAR * 2

Bb

KBM (x) bXi@x) B,V
X

>2°22(0;1) M/ Bbi?2 "BbF H2p2H 7Q  i?2a T Q#H2KX bbmKBM; i?
bQHP2/-<¥ BMN Bb bm77B+B2MiHvVH “:2-a Bb "2bi'B+iBQM QM i
72 bB#H2 bQHMIiBQM Q7 a Bb HBF2HV iQ #2 72 bB#H2"7Q  i?2 i 'n
a Bb "2H tiBQMQ7i?2i'm2 T Q#H2K M/i?2 QTiBK Hp Hm2 Q7 a
#OmMM/iQ i?2 QTiIBKMK 7Q  i'm2 T Q#H2KX Ai"+ iM2%2 bDTIBKMK7Q"
TT'Q +?2b Bibi'm2 +QmMi2 T “i rBN? T #212BiBMMMBiv (

h?2 +? M+2@+QMbi- BM®Pha& MI#QHH2Kp2/ mbB M ;BBVGSKTH2b Q7
bb?QrM #3§Rr (

XI§XBM(X) B; V

bX iQ(x) O WXRe V
ag(x; ) M@ z); =1;2;::;N WXRe#V
Rx (1 )N WXRe+V
x2 f0;1gV; =1:2;::::N WXRe/V

>2'2-Bb mb2/iQ BM/2t b-KTHBb ®BM v p "BM¢EBD M ;2 MmK#2°
bm+? iM» K toxg(x; ) 7Q° HH;2:::;NX 02+XDbi +Fbz HHHmM2bX AM
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6B;m 2 9Xj, JQ/B7B2/ A111 jd@#mb #2M+?K "F 722/2  b?QrBM; i?2
M/ MQ K HHvV QT2M brBi+?2bX

+QMbi® BMREHBAR- i?2M i?2 +?2 M+2 +QMbi> BMizZBb O+Q P B BIQWQi2/X
#QmM/ Bb BKTQb2/X h?2 + " /BMINBRA4OPWLD iBRITBOITW iBQM Q7 +Q
PBQH iBQMbX

6Q P.LSi?27? '/ +QMbi > BMifbld>XRRB X HRD X WO XYND X RK L9 X Ry ) X R® g X
S'Q# #BHBiv Q7 pBQH iBM; i?RO-RRIB #2 Bb+ QM#H2 #BMiIM/2/X 1[m iB
WXRE#2+QK2b),

T +diag(#y '™ M@ z) R 8 WXRdV
SmiiBM; 2p2 Vvi?BM; iQ;2i?2 - i?2 T'Q#H2K #2+QK2b,

1 X
KBM RT WP.LS@jV

=1
bX i@ z d. 8 WXR3V
WXR WXV XRKk WXRE®XRAYXRe 49 XRd

h?2 Q#D2+iBp2 TMMSI@BW BN U KTH2@# b2/ 2biBK iQ PQI7S ®2kQ# D 2-
/2bB:M2/iQ K tBKBx2 p2  ;2HQ /b2 p2/ + Qbb+QMBBRIB/itEH2M I
#mb +QMbmKTiBQMb i x2 QI REBHQWDiib BBLTB2/X h?Bb KQiBp i2b
bQHMIBQM 7Q  i?2 P.LS iQ #2 QM Ri2 H QiIr2Q BQm VB 20 P

h?2 QTiBK HiQTQHQ;v Q#i BM2/ #v bQHpBM; UP.L 8@ jM/#bX/2i2 KB
AM T +iB+2- KB+ Q; B/b + M #2 BbQH i2/ #v QT2MBM: i?2 #QmM/
MQ/2b M/ /22M2 :Bx2/ MQ/2bX
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9X8aQHMIBQM o HB/ iBQM

*QMbB/2° + M/B/ i2 BQMMiIBKIM?22 a TT ®.+I@X UQ /Dm/;:2 Bib
[m HBiv- irQ bT2+ib M22/ iQW2MNBiHAXD/B/ rBi? bQK2 /2bB 2/ +QM
i? X 72 bB#H2 bQHMIiBQM 7Q A?2Si@Mk2 R 7QW2Ab2K A2 M ?21Ix)7  Bb
7°QK i?2 QTiBKI (M P\ HK2i?Q/ 7Q  +?22+FBM; M mPITExX:#)Qmyl/ Q7

M/ HQr2 #QfmM) BMb?QrBIyBM 272 2M+2b i?2 2BMX

CITT2 #QmM/ QM pBQH iBQM T Q# #BHBIiv ,

*QMbBUV2BB/ 2 HBX iBOMbBXONPS>N - r?2N2Bb i?2 MmK#B KIH2b

mb2/ 7Q  bQHpPBM; i?2 a TNOQ#HZRMH>222bi?2b KTH2b rBHH MQi #2
bQHPBM; M QTiBKBxX iBQM T Q#H2K- pQ B/BMx)+62K Tm2 bi BB&M Q1 B b &
Qdx)c 2[m H iQ i?2 T'QTQ iBQM QIIgiBKRb 0P2 2 BOMQ #b2 N2/ BM

i"B HbX 1bgB&)iQqx) Bb mM#B b2/-EaOENBAK) X HbQ- 7QNOH ;2

Bib /Bbi'B#miBQM K v #2 TT QtBK i2/ #v MQ  Kq(k)/BAipBHENMVBQM rB
X)X gx))/N° 3YyX h?Bb vB2H/b M (TT)Y@BRMZB/2M+2 mTqpd #QmM/ C

Y
Uy o(X) = tvo(X)+ 2 Guo(x)(X  Guo(x))/ NO WXRNV
>2°2-= 1 )-r?2 2Bb i?2 +mKmH iBp2 /Bbi B#miBQM 7mM+iBQN
MQ K H/Bbi' B2Z@BRM2 +QKUN&X) iQ iQ +?2xFBB7 72 bB#H2 bQHmMIB
AQNox) "-i?22M/2b+ ' B#2b IiQTQHQ;v r?2°2 KB+'Q; B/b "2 p2°v H

bm77B+B2MiX bmKK v Q7 i?2 bi2Tb iQ #2 7TQHHQr2/ iQ /2 ' Bp2 i?
+QMbi° BMi pBQH iBQM T Q# #BHBIiVOBHL QiQpB/i27”7BNM+RANMQ BQAKmb?2
bQHp2 M/ p HB/ i2i?2a T Q#H2K "2 :2M2° i2/ mbBM; BM/2T2M/21

H;Q Bi?K® Bp iIBOQM Q7 mTT2 #QmM/ QM +? M+2 +QMbi  BMi pBQF
RX2M2 N2BB/ 2 HBxXx iBOQMNNDZEN X

kX6Q  iN2 b+2M "BQb- +QmMi i?2 MNPN#22 QTIRRH;2) 10) =1 Bb

Q#b2 p2/X

i X* H+mBo(®) = NYNOX

9Xam#biBGmtiR BM 2[m iBQMNM/ + H +HunH(dRX

CGQr2° #QmM/ QM QTIiBK GI+H2Hm2 7Q " /2 ' BpBM; HR)BHQOQMM7 Q"
BMBYX G2ii?2a T (PHHSKV|H2 bQHIN?BR/ b KTH2B®7 BbF H2p2H
Oc M/ /2MQi2 i?Bb TPOBHBR #v?2 i 'm2 TPQHSH@KrBi? "BHE
/[2MQi2P- % LQr-i?2 T Q# #BHBIivbik %% +®Qbi- BMi pBQH iBQMb "2 Q
BNM®i*B Hb r?BHPHOHPBMi?2 i ' m2 pBQH iBQM #23® KBMHBiv Bb

noo:= B(bN %;";N%

r?2° 2-
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X1 N N
B(k;q;N) = . q@e o’

r=0

Bbi?2 +mKmH iBp2 /2MbBiv 7mM+iBQM Q7 i?2 #BRNS KB 2H/BbMB#m |
Q#D2+iBpx) XHmdmB®M:b M QTiBK H(QHRIB@M f(x )g X

h?Bb “2bmHi vVB2H/b K2i?Q/ 7Q° Q#i BMBM: HQr2  #QmM/b rBi?
a1 )X

*QMbB/2" irQ TQbBIiBp2VENW 20 hh? M SN X :2M2MiBM/2T2M/2Mi
b2ibNFYBB/ b KTH2bMY7bQHp2 i?2 a T Q#H2K M Db2ibA@D#?2BM

p Hnig;j =1;2:::;MX h?2b2 + M #2 pB2r2/ b BB/ b KTH2b Q7 i?72 ~ N
f(x)) X GRi#2 i?2 H “;2bi BMi2;2B(bm?¥M) X A7 i?2 QTiBK H p Hm:
"2 7 M;2/ BM MQM@/2%(09Q:bBiINK).Q [2F(X)w - Bi + M #2 b?2QrM i? i
rBi? T"Q# #BHB{¥ i H2xBi Bb HQr2 i? Mi?2i m2 @QXiBX Hp Hm2

LQi2 iT(k) >f(x ) B7 M/ QMHvV B7LKQ7222 Q#b@)pp/Hm2b "2 ;°2 i2"
i? M(x )X *QMbB/2 BMx)2p2iNki) b bm++#29b>f(x ) B7 M/ QMHv
B7 i?2°2 "2 72i2biP+M2bM2b BMHb- rBi? bm++2bbyFXQ%¥ @B HHBMBiv
Q7 72r2 i?bkh++2bBR 6 BMAB(Bb 1, nyosM)- M/ i?2 #QmM/BM; T Q+2/n
/2b+ B#2/ BM i?Bb b2+iBQM "2bi 'B+ib i*Bb T Q# #BHBivp Hm2 iQ

h?2 bi2Th 7Q " + H+mH iBM; i?2x)} OB2? #QQ@MTEBY/RM 2 HRp2H Q7
bmKK "Bx2/ BM BXQBiPK2 BMbB;?2ib QM p HB/ iBM; i?2 [m HBiv Q7
#va T Q#H2Kb "2 p BYSMHM/BR72 2M+2b i?2 2BMX

H;Q Bi?K3 Bp iBQM Q7 HQr2 #QmM/ QM QTiBK Hp Hm2
RX*?2QQb2 irQ TQbBiBW2 BMI2hnb? iM » N X ;mB/2 7Q° b2H2+iBQMN
T QpB/2BBM (

KX:2M2 M2 BM/2T2M/2MINBPBB/Qr KTHXb @Y 2 +? ®7L2kb- bQHp2
UP.LS@jV iQ Q#i BM);p HMm2b:;M X

jX 6BM/ i?2 H “;2bL Bvhi®22B(L 1; IM) X

9X "7 M;2i?2 QTIiIBK Hp Hm2b BM MQM@/ZXtX)2 bBM; f@gx)w X

h?2 HQr2 #QfM (M) #®i? +QM7B/2( + 2) B HX

9XeLmK2 B+ H 2bmHib

h?2 T2'7Q K M+2 Q7 i?2 T°QTQb2/ K2i?Q/QHQ;v Bb BHHmbi i2/i?"
BK2Mib QM jXe :>x AMi2H *Q 2 Bd@9dNy *SI rBi? jk :" _ JX PTiBK
bQHp2/ MmbBM; u GJAS NWNJRK Q#B (
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9XeXRtT2 BK2Mi a2i@mT

h?2 P.LS T'Q#H2K Bb bQHp2/ 7Q° KQ/B7B2/ p2'bBQM Q7 i?2 A111
U7B;80AR- +QMp2'i2/ iQ Bib bBM;H2@T? b2 2[mBp H2Mi #v, V bbB;
HQ / b#mb bTQi@HQ /b- M/ #V bbB;MBM; p2 ;2i? 22@T? b2 BKT
6Qm  MQ 'K HHv QT2M brBi+?2b 2 //2/Ub?QrMoRjiX [QBIZ 2Q; XBBM
;2M2° iQ°b "2 TH +2/ i MQ/2b d9k- dR3 M/ dRyX So ;2M2° iQ'b Q
UrBi?Qmi ;'B/@7Q KBM; #BHBiB2bV 2 //2/ i MQ/2b dyk- dy8- dy
kk #mb2b rBi? MQM@x2 Q HQ /X hQi H " i2/ + T +Biv Q7 ; B/@7Q K
RiW M/ kNW Q7 i?2 " i2/ bvbi2K HQ / "2bT2+iBp2HvX S +iB+ H 72
#2M+?K "F K v MQi ?2Qbi bm+? 2ti2MbBp2 /Bbi'B#mi2/ "2bQm +2bX
#22M BMi2MiBQM HHv +?Qb2M iQ + Tim 2 /Bp2'b2 7TH2tB#BHBiIB2b
Kvb?2QrmTBM "2 H#miH ;2 M2irQ ' FbX 722/2 rBi? 72r2 ;2M2" |
? p272r2  HQ /@;2M2° iBQM b+2M "BQb M/ rQmH/ #2 7 bi2  iQ bQH

GQ /@;2M2° iBQM b+2M 'BQbr2°2+QMbi ' m+i2/ b/2b+ " B#2/ M2tiX .
bQH "~ ;2M2 i BQMBM * HB7Q MB 7 QK L_1G6b bQH " TQr2 /i b2ir
MMm H ;2M2° iBQWX P2BHRHi(8y ;2M2° iQ b BMi?2 /i b2ir2 2 mi
;2M2° iQ ' br2°2 ;;°2;12/1Q Q#i BM QM2 T'Q7BH2X h?2 MQ K HBx2/
iQ K i+?i?2 i2/+ T +BivQ7i?2;2M2 iQ bX AiBb7m'i?2° bbmK2/
"2 b2 iQrQ'F i mMBIiv TQr2 7 +iQ - BKTHVBM; i? i i?22v /Q MQi T
TQr2 bmTTQ iX h?Bb Bb rBi?Qmi HQbb Q7 ;2M2" HBiv bBM+2 So ;2
bmTTQ i Kv #2 BM/B+ i2/ rBi? MQM@xp2@iDVMX BR2M BNMBIRRH ~ K M)
?2Q0m HvHQ / T Q7BH2b r2°2 +QMbi m+i2/ 7Q" "2bB/2MiB H M/ +QKI
rBi? /i p BH #H2 7 QNK)XTRAMAMQ K HBx2/ T Q7BH2b r2 2 b+ H2/ |
d8i? T2 ' +2MiBH2 Q7 HQ // i +QBM+B/2/ rBi? i?72 MQKBM HDbTQi HQ
h?mb- 1Qi HQ7 3dey b+2M "BQbr2°'2 +QMbi m+$/ 7Q° v2 ¢ /2MQ

9XeXk? M+2@*QMbi° BM2/ P.LS

bbii2/ T°2pBQmbHvV-i?2 Q°B;BM H +? M+2@+QMbi> BM2/ T Q#H2k
+QK2 2[mBp H2Mi BM HBKBi b i?2 MmK#2N GMb¥2 M21BQ b @ Q@M B B/
?B:?p Hm2 HbQ BM+'2 b2b +QKTmi iBQM iBK2X h?Bb BM+"2 bBM;
9%9?2 K "F2 b b?Qr K2/B M iBK2 7Q° Ry "mMb +QM/m+i2/ Qp2 i?2 b
+QKTmi iBQM H i +i #BHBiv- H2ii?2 a T Q#H2K #2 BOBp2/ QM b
B Bb bm77B+B2MiHv "STi2PRIMP 2BpMB7 i2 bQHMIiBQM Q#i BM2/ rB
i?72 i 'm2 bQHMIBQM 7Q  i?2 Q" B;BM H **P T Q#H2KX

S2°7Q°K M+2 Q7 i?2a TT Q +? Bb +QKT "2/iQ +Hmbi2 ' BM: # b2/
b2$ Bb /BpB/2/ BMiQ +Hmbi2 b M/ i?2 P.LS i bF Bb /2bB;M2/ iQ vB2l
70  bQK2 2T 2b2Mi iBp2 b KTH2b /> rM 7 QK i?2b2 +¥mbP2 X G2i
M/J2i?Q/ RbT2+iBp2HvVX

J2i?Q/ R+2M 'BQDb "2 b KIH2/MIQK rBi? mMB7Q K T Q# #BHBiv M
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6B:m 2 9X9, J2/B M +QKTmi6BQM2iBKKBBM@. pBbm HBx iBQM Q1
+°2 b2b rBi? MmK#2" Q7 b+2M+HBWE2 b
h #H2 9XR, *QKT 'BbQM Q7 a M/ +Hmbi2 ' BM; # b2/ TT Q

J2i?Q/ R J2i?Q/ k
JTY)  Tt)j yXyy3R9 yXj99Re
I yvygryyl O yXy3 yXyyks8

bQHpP2 UP.LS@jVX

J2i?Q/ KpBM; T'BM+BT H +QKTQM2Mi M HvbBb 7QHHQr2/ #v ;:}
+Hmbi2 ESVBbBBpPB/2/ BMiQ RPXHMDiR<AN "BQ +Hmbi2 b "2 pBbm H
9XB PM+2 i?2 +Hmbi2 b 2 /2i2 °KBM2/- 2[m H MmK#2 Q7 b KTH2b
2 +? +HmMbi2 X 1pB/2MiHv-b KTH2b + M QMHv #2 /> rM BM KmHiBTH
bm+?i? ii?2 QTiBK HiQTQHQ;v Bb 72 bB#H2 ZQX HH b2H2+i2/ b K-

h?2 T2 7Q°K M+2 Q7 i?2irQ bQHmMIiBQM K2i20QWb6®b aQKT? 220 BM ZB;
Q7 mb2/ Bb yXRX N8W +QM7B/2M+2 HQr2 #QmM/ QM i?2 Q#D2+iE
K2i?Q/QHQ;v /2b+ B#D/XBM B2+8FQMMb Q7 BM/2T2M/2MiHV ;2M2" i
b+2M "BQb 2 £P:7-M?Bb HQr2  #QmM/ Bb /2i2 KBM2/iQ #2 @yXR38je
M;N® M/ 222 r2°2 +?2Qb2M 7QHHQIBM; i?2 "2+QKX@MhPRQMWQmit
+QM7B/2M+2 mTT2 #QmM/ QM 72 bB#BH Blhysi@f 1?Bb+2MiBK i2 b QH |
mbBM; b2i Q7 Ryyy b+2M "BQbX J2/B M +QKTmi iBQM iBK2 7Q" i?2
b RX9j3 b2+QM/bX

1pB/2MiHV- b KQ 2 b+2M "BQb "2 +QMbB/2 2/- BRd30o(pi272:@ HQ / b
+°2 b2X h?2 i'2M/b 2 MQi bi'B+i b //BiBQM Hb+2M 'BQb + M BMj
HQr2  +QbiX P#b2 ' p2i? i J2i?2Q/ k vB2H/b KQ 2 "Q#mbi bQHmMIiBQN
T Q# #BHBivV BM HB2m Q7 ?B;?2 Q#D2+iBp2 +QbiX J2i?Q/ R +?B
i72 i?72Q°2iB+ H HQr2"  #QmM/ r?BH2 #QmM/BM; bmTTHvV@/27B+B2N\
H2p2HX IXIRHMEK “Bx2b Q#b2 p iBQMb r?2M #Qi? K2i?Q/b "2 "mM Qp
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UV p2° ;2HQ /b2 p2/ U#V *QMbi° BMi pBQH iBQM T Q# #Bl

6B:m 2 9Xe, 0 "B iBQM BM T2 7Q K M+2 r?2M MmK#2 Q7 b+2M "B
S'QTQDb2/ ++@P.LS Bb +QKT "2/iQ +Hmbi2 ' BM: # b2/ K2i

9XeXf?QB+2 Q7 'BbF T ~ K2i2°

h?2 QTIiBK HIiQTQHQ;v Bb ?B;?Hv /2T2M/2Mi QM i?2 bT2+B7B2/ "B
miBHBiv ? b ?B;? BbF #m/;2i- i?72v K v TH M iQ +Qp2° H ;2
KB+ Q; B/bX h?2 "BbF TT2iBi2 K v #2 /B+i i2/ #v MmK#2 Q7 7 +iQ
biQ® ;2 + T +Biv M/ + BiB+ HBiv Q7 HQ /bX A7 i?2 HQ /b iQ #2 b2"
TQHB+2 bi iBQMb 2i+V-i?2M i?2 "BbF #m/;2i ;Q2b /QrMX h?2 BMin
rBi? ?B;?2° "BbFiQH2 M+2 Bb 2tT2 BK2Mi HHO @ AB ABRI/ HELQ 2Qr N
b22M i? i +QKTmi iBQM iBK2 8M@bbB2H VwBiZ+ mb2 7Q  ?2B?22 p Hm
72 bB#BHBivDT +2i? ii?2bQHp2 ? biQb2 +?27Q MQTIiBK HDbQH

9XeXOmK#2 Q7 LQ K HHv PT2M arBi+?2b

MviQTQHQ;v /2i2 ' KBM iBQM T Q#H2K Bb +QK#BM iQ° B HBM M im"
M/ bQHMIiBQM iBK2 BM+" 2 b2b rBi? i?2 MmK#2" Q7 ;- T? 2/;2bX AN
TH2tB#BHBiv K v #2 #2ii2°  miBHBx2/iQ b2 p2 KQ 2 HQ / #v H2p2 ;
>Qr2p2 - //BiBQM Q7 2ti° 2/;2b BMi Q/m+2b //BiBQM H #BM v /2
BM+'2 bBM; bQHmMiBQM XBEi2BbANM @BVM?2i b KQ 2 brBi+?2b "2 //2
# b2 " /B Hjd@#mb M2irQ ' F- P.LS vB2H/b ?B;?2" p2 ;2 HQ / b2 p:
p Hm2bV-#mii?2 +QKTmi iBQMiBK2 ;"QrbX h?2b2/ i TQBMibr2 2/
P.LS T Q#H2K Qp2 8y b+2M "BQb b KTH2/ rBi2 KIA?6QJ 'R2 M? QBB M
i?2b2 + b2b- KmHIBTH2 +QK#BM iBQMb Q7 MQ K HHvQT2M brBi+?2|
r2 2 [/2/ QM2 i iBK2BM -~ M/QKb2[m2M+2 iQ i?2 # b2 M2irQ F 7C



YTY M e O«za'y & 8R

UV p2 ;2HQ /b2 p2/ U#Vv J2/B MiBK2i F2ZM 7Q° Ry mMb

6B;m 2 9Xd, o B i BQMBM ++@P.LStOMBB/X BM28&Bb*»2M "BQb.

UV p2 ;2HQ /b2 p2/ U#V J2/B MiBK2i F2M 7Q° Ry mMb

6B;m 2 9X3, 0 'BiBQMBM T2'7Q K M+2 rBi? MmK#2> Q7 MQ K HHvV
b+2M "BQb +QMbB#R12¢ Bb 8y-

9XeX8B+ Q:'B/ hQTQHQ:v

PTiBK HKB+ Q: B/b /2i2 °KBM2/ 7Q  i?2# b2 /B HM2irQ FrBi? M/
brBi+?2b 2 b?QrMDEMITBCREBT2+iBp2HVX JB+ Q;: B/ +QKTQM2Mib
BM +QHQ  r?BH2 2ti2 M H 2H2K2Mib 2 BM ;" 2vX gq?2M HH brBi+?2
+ M #2 b2 p2/X q?2M QMHV i?2 # b2 > /B H M2irQ ' F Bb +QMbB/2 2/-
Bb HQr2 - M/ bQ Bb i?2 bmTTHV@/27B+B2M+v pBQH iBQM T Q# #B]

h?2 /2i2°KBM2/ KB+ Q; B/b /Q MQi pBQH i2 i?2 b2H7@ /2[m +v M/
70° KQ 2 i7'M+iBQM Q7 + b2b- "2 /B H M/ +QMi BM i H2 biQM2
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6B;m 2 9XN, PTiBK HKB+'Q;'B/iQTQHQ;v +QMbB/2 BMO:1IXH brBi+7
P2 ;2 HQ / b2 p2/ Bb YWXRibd(8) E B 1H8006X

LQiB+2i? i /12bTBi2 ?QbiBM; bQH " :2M2" iQ - #mb dyd Bb MQi BM-
"B/bX h?Bb K v #2 #2+ mb2 i?2°2 "2 MQ TQbbB#H2r vbiQ +QMM?2+
'2M2° iQ  rBi?Qmi pBQH iBM: QM2 Q7 i?2 T 2b+"B#2/ +QMbi> BMibX

9XeXeQKTmi iBOQM H S2°7Q K M+2

b BHHmbi  i2/ BM i?2 bBKmH i2/ 2t KTH2b- i?2 iBK2 “2[mB 2/ iQ b(
T Q#H2K /2T2M/b QM b2p2° H 7 +iQ b bm+? b M2irQ F bBx2- MmK#
MmK#2 Q7 brBi+?2b M/ i?2 +?QB+2 Q7 "BbF T ° K2i2 X 1pB/2MiH\
"B H M/biQ+? biB+ M im 2 Q7 i?2 mM/2 "HVBM: M2irQ F bTHBIiiBM:
+? HH2M:2bX 6Q imM i2Hv- bBM+2 P.LS Bb TH MMBM: T Q#H2K- i
b2p2 2 +QKT "2/ iQ bBKBH ° TTHB+ iBQMb T2 i BMBM; iQ "2 H@iB!
2M? M+2 b+ H #BHBiv- i?2 HBM2 Bx2/38BBb B i BQM 7TBIQrK G /B M I
Q7 i?2 7TmHH * TQr2 7HQr KQ/2H- i?mb vB2H/BM; JAGS 7Q KmH |
BM +QKK2 +B HbQHp2'b HBF2 *SG1s M/ :m Q#B ? p2 bB:MB7B+ M
M/ b+ H2 ir?B+? JAGSb + M #2 bQHp2/X h?Bb K F2b JAGS 7Q KmH
QT2 iBQM T Q#H2Kb HBF2 iQTQHQ:v '2+QM7B;m" iBQM- M/ r2HHGC
h?mb- i?2 +QKTmi iBQM H #m /2M 7Q  bQHpBM: P.LS Bb MQi T Q2?1
B/2MiB7v TQi2MiB H KB+ Q:'B/b BM H ;2 /Bbi'B#miBQM 722/2 b rB

9XdamKK v

h?2 TQr2" ;"B/ Bb +'BiB+ H7Q K BMi BMBM; 2bb2MiB H b2+iQ b H
M/ 2K2 ;2M+v b2 pB+2bX h?Bb ? b KQiBp i2/ 2b2 “+2 iQr /b 2M? N
7Q KmH iBM; K2 bm 2b iQ 22/;2 ; BNIBVBHB2WA RWIMibMM 2/ KB+ Q;
22HT KBMBKBXx2 HQ /BMi2 " mTiBQMb M/ B/ 2biQ  iBQM /m 'BM; M
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6B;m 2 9XRy, PTiBK HKB+'Q; B/ iQTQHQ:v7Q i?2# b2 /B HM2
=0:1X p2 ;2 HQ / b2 p2/ B bUs%RA3l =TOX0B8463X

i?Bb 2M/-i?BbrQ FT QTQb2b +? M+2@+QMbi> BM2/ QTiBK HM2ir
T'2b2Mib +QKTmi iBQM HHv i  +i #H2 bQHmMIBQM K2i?Q/QHQ;vX a’
b22Fb iQ 2M? M+2 2bBHB2M+2 #v BKT QpBM; ; B/ T2 ' 7Q K M+2 B
bi i2X

6B bi- /2i2°KBMBbiB+ p2'bBQM Q7 i?2 P.LS T Q#H2K Bb 7Q KmH i:
bi BMibbm+? bK BMi BMBM; M2irQ F /B HBiv M/i?2 p BH #BHBI
h?2 QTIiBK H M2irQ'F iQTQHQ;v Bb /2i2°KBM2/ rBi?Qmi T'2@7BtBNM
Q T'2@ bbB;MBM; .1 biQ KB+ Q; B/bX JQ 2Qp2 -i?2 "2[mB 2K2Mi
BM pB #H2 BbH M/b ? / MQi #22M //°2bb2/ BM T°'BQ KB+ 'Q; B/ TH
/[2i2°KBMBbiB+ T'Q#H2K Bb 2ti2M/2/iQ T Q# #BHBbiB+ b2imTiQ +
2M2 ;v /2K M/ M/ "2M2r #H2 2M2 ;v ;2M2 iBQMX h?2 T Q# #BHBDIE
bQHpPp2/ mbBM; b KTH2 p2" ;2 TT QtBK iBQMX 6m’i?2 - i?2rQ F /B
[m HBiv Q7 i?2 Q#i BM2/a bQHMIBQM mbBM; "B;Q Qmb bi iBbiB+ |

*b2@bim/B2b QM KQ/B7B2/ p2 bBQM Q7 i?2 A111 jd@#mb 722/2 b
I iI2bQHMIBQMb + M#2 7QmM/ rBi? KQ/2bi +QKTmi iBQM +Qbic M2irC
M/ T “iBIBQMBM; +? M:2b rBmMinBRFF@MF;rBMH 7Q+mb QM 2ti2M/BM;
TH MMBM;@bi ;2 7Q"KmH iBQMb iQ KmHIB@T? b2 iQTQHQ;B2b M/



*? Ti2 8

JOQ/2H@ ;MQbiB+ J2i?Q/ 7Q S.
.1 _2+Qp2 v IbBM; PTiBK H
aBM;mH o Hm2 h? 2b?QH/BM;

8XRAMI Q/m+iBQM

S? bQ J2 bm 2K2MiIMBibUSJIbV HHQr?B;?@ 2bQHmMIiBQM BMbB;"
B+b i?7 Qm;? T 2+Bb2 iBK2@bvM+?]Q N BXN/ R22Mm V2K2IMiBH2+1 B+ 1
? p2K /2;°2 ibi’B/2biQr /b/2THQVBM; SJIbBMi?2B" M2irQ ' Fb M/
K2 bm 2K2Mib 7Q  rB/2@ "2 bBimjJRQ@W BHQr RMRmb2K2Mib "2 mb:
#Qi? QMHBM2 Ubi i2 2biBK iBQM- '2K2/B H +iBQM b+?2K2bV M/ Q
iBM;2M+v M HvbBb- TQbi@2p2Mi /[B)j@)QkkBb Vb BT E BW BBEIQAMBL M " 2

iQ "2 +?2 i?22 TOQBMi@Q7@mb2 7' QK i?2 TQBMi@Q7@K2 bm 2K2Mi- S
+QKKmMB+ iBQM +? MM2Hb M/BMi2 K2/B i2/ i +QM+2Mi” iQ bX >
iQ +2 MM2H +QM:2biBQM Q* +QKTQM2Mi K H7TmM+iBQM Bbbm2b r?E
[m HBNBX 2HB #H2 K2 bm 2K2Mib "2 +'BiB+ HiQ /2p2HQTBM; "Q#n
H;Q Bi?Kb 7Q i?2 TQr2" ;"B/- K FBM; 7 bi M/ ++m > i2/i ‘2+Qp2"

h™ /BiBQM H KQ/2H@# b2/ 2+Qp2 v K2i?Q/b "2 b2MbBiBp2 iQ i?2r
M/ Kv M22/i?2 FMQrH2/;2 Q7 "2 H@iBK2 M2irQ FIiQTQHQ;vX aQl
i?72 FMQrH2/;2 Q7 i MbKBbbBQM HBM2 T ° K2i2 b- M/ 2 772+i2/
(NEgX MQi?2 +H bb Q7 KQ/2H@# b2/ K2i?Q/b mb2 HBM2 "~ bi i2 2biBEK
+QM/BiBXBVMBIM; Gal@# b2/ /i "2+Qp2°'vBb +QMiBM;2Mi QM #°2 F2°
M/ Mv2 Q Q Hi2ZM+v BM 2TQ iBM; + M /p2NBXHRMBKT2 QiiT2"7Q
? M/- K2 bm 2K2Mib 7' QK SJIb rBi?BM M2irQ F 2t?B#Bi bT iB H M.
i?7 1+ M#2 miBHBx2/ iQ 2biBK i2 KBbbBM; b KTH2b rBi?Qmi 2tTHB-
bvbi2K KQ/2HX a2p2°" H "2+2Mi T T2 b ? p2 //'2bb2/ KQ/2H@ ;MQ
(NNRY\VRY-RYKRYJRYy-RY)X aQK2 Q7 i?2 T QTQb2/ K2i?Q/bi ";2i BKTmi
#HQ HFMRY YR Yk r?BH2 Qi?2°'b "2 BK2/ i bi2T@GRERYRR2IBYXKBQM (

6m 1?72 -i?2b2 "2+Qp2'v TT Q +?2b# Q /Hv 2KTHQV bRYR#¥2b # b2
HQr ° MF K i Bt +Q RTHRAHRQMRY)E Q° +V HQr " MF i2MbONNRQWXTH2iB Q|

AMRGR i?2 mi?Q b T°QTQb2 F HK M 7BHi2 @# b2/ KBbbBM; /i 2b
T 2/B+ibi?2p HmM2 Q7 MBM+QKBM: b KTH2 mbBM; i?2H bii? 22 K2

89
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6B;m 2 8XR, SJI/ i 7THQr 77QK TQBMi@Q7@K2 bm 2K2Mi iQ

i?Bb K2i?Q/ /2i2°BQ" i2b r?2M KQ 2 i? M i?°22 +QMb2+miBp2 2Mi B
bi?2 H;Q Bi?K T'Q+2bb2b QM2 SJI +? MM2H i iBK2- BM7Q K iB
Q M2 “#v SJIb + MMQi #2 H2p2  ;2/iQ "2+QMbi'm+i b2;K2Mib Q7 +(
Ji'BtUi2MbQ V 2biBK iBQM K2i?Q/b T QTQb2iQbi +F+Q "2H i2/S.
iQ:2i?2 iQ +QMbi'm+iK i'B+2b Ui2MbQ bV-r?Qb2 HQr@  MFT QT2
+Q "mTi/ i X h2MbQ  2biBK iBQM K2i?Q/b "2KQ 2 +QKTmi iBQM H}
TQi2MiB H7Q "2 H@iBK2 mb2X J2i?Q/b iQ bT22/ mT i2MbQ" 2biBK
(N AR y)yX

AMi?2 K i'Bt 2biBK iBQM UJ1V "2 -p "BQmb bi  i2;B2b ? p2 #22M T
bm 2K2Mi +? MRQKHbBX2AM MM2Hb "2 bi +F2/ "QrrBb2- M/ M Bi2 iE
/B 2+iBQM K2i?Q/ Q7 KmHiIBTHB2 b Bb mb2/ iQRBHH RBBbBM2KE b
"2 bi +F2/ +QHMKMrBb2- M/i?2bT iB H+Q "2H iBQM KQM: SJIb B
2Mi'B2b mbBM; bBM;mH ~p Hm2 i? 2b?QH/BM;X MQi?2 p ‘B iBQM
iBQM KQM; +? MM2H IR P ba?BM M2BiM2(b2 K2i?Q/b T Q+2bb KmHiBTH?2
iQ;2i?2 - i?2v "2 #H2iQ ++m  i2Hv '2+Qp2 KBbbBM: /i b2[m2M-
BM7Q K iBQM 7 QK Qi?2 /2pB+2bX PM i?2 Qi?2 2 M/-/ i T 2/B+]i
772+i2/ #v ?B:? MQBDb2 +QMi2Mi BM Mv QM2 +? MM2HX M QMHBI
i?72 HQr@ > MF T°QT2'ivQ7i?2 2 MF2H K i'Bt +QMbi m+i2/ #v Qp2 F
/i ? b #22M T°QT@KN BMHQHMKMb BM 2 MF2H K i'Bt Qp2'H T-
7 +2b i?2 7TQHHQIBM: /" r# +Fb@ V "2T2 i2/ 2MiB2b ;"2 iHv BM+ "
K i'Bt-i?2°2#v BM+2 bBM: +QKTmi iBQM #m /2M- #V MQBb2 BM i?:
+Q "2H i2/- +V MQBbv 2Mi'B2b "2 "2T2 i2/ KmHIBTH2 iBK2b 772+iE

hQ Qp2 +QK2i?2 HBKBi iBQMb /Bb+mbb2/ #Qp2-i?BbT T2 T QTQb
/i "2+Qp2'vX b2[m2M+2 Q7 SJI K2 bm 2K2Mib B 7B KiiiBMb7Q"
Ry)e M/ i?2M “2+Qp2°2/ mbBM: p "B iBQM Q7 i?2 i'mM+ i2/ bBM;
H:Q BiRWX bi?2K i'Bt +QHMKMb +QMbBbi Q7 MQM@Qp2'H TTBM
bK HH2' BM bBx2 i? M ? MF2H K i'B+2b M/ i?2 T'Q#H2K Q7 ?B:?HV
2Mi'B2b Bb pQB/2/X MQTIiBK H? /i? 2b?QH/Bbmb2/7Q bBM;mH
/Q2b MQi M22/iQ #2 2tTHB+BiHv 2biBK i2/ i 2p2 v bi2T- "2bmHiBM;
b pBM:b 7Q° QMHBM2 T 2/B+iBQMX hrQ p 'B iBQMb Q7 i?2 H:Q Bi
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BKTmi iBQM K2i?Q/ 7Q" “+?Bp2/ SJI/i- M/ #V M QMHBM2 QM2¢

K2i?7Q/X S2°'7Q K M+2 Q7 i?2 T ;2 K i Bt K2i?Q/ Bb +QKT "2/iQ i?2 ?
mbBM; i?72 b K2 2biBK iBQM i2+?MB[m2X 1ti2MbBp2 MmK2 B+ H i2|
? p2bBKBH " "2+Qp2'v ++m’ +v- M/i?2T ;2K i Bt K2i?Q/ Bb +QKTr

h?2T°QTQb2/ H:Q Bi?Kb+ M#2 TTHB2/iQ #Qi? mMBp "B i2 M/ Kmt}
bBM:H2@+? MM2H M/ KmHiB@+? MM2H + b2bVX Hi?Qm:? mbBM: K
i° MbH i2b iQ ?B:?2° ++m  +v BM /i "2+Qp2'v- bQK2 mb2 + b2b K
bBM:H2 +? MM2HbX 6Q  BMbi M+2- "2b2 “+?22°b K v? p2 ++2bbiQH
b2MbBiBp2 M im 2X JQ 2Qp2 - +QKTmi iBOQM K v #2 bT2/ mT #v T
K2 bm 2K2Mi +? MM2HbX h?Bb K v #2 mb27mHBM + b2br?22°2i?22 bi
Bb Q7 bmT2 BQ  [m HBiv- M/ bB;MB7B+ Mi/ i /"QTb "2 MQi 2tT2+i:

*QMi'B#miBQMb Q7 i?Bb rQ F K v #2 bm&B<H BX I/ QT QQ B H B H @
"MQbiB+ K2i?Q/ 7Q" "2+Qp2 'BM; SJI K2 bm 2K2Mib 7°QK MQBbv b
h?2 T'QTQDb2/ K2i?Q/QHQ;v Bb 7 bi- b+ H #H2-2 bviQ BKTH2K2Mi-
"2[mB 2K2Mib- K FBM; Bi r2HH @ b maRi2QM®@2 K2 iP@ I BKD mvbRK 2ti2 M/
BMiQ irQ H:Q Bi?Kb @ V M Q77HBM2 K2i?Q/ BMi2M/2/ 7Q  "2+Qp2
QMHBM2 K2i?Q/7Q T 2/B+iBM; i?2 M2ti K2 bm 2K2Mi-hBB2/ i 2 H
i2°Qm:? 2ti2MbBp2 MmMK2 B+ H 2tT2 BK2Mib QM bBKmH i2/ M/ 2 |
H:Q Bi?Kb Bb p2'B7B2/X AiBbb?QrMi? ii?2Q B;BM HK2 bm 2K2N
rBi? ?B;? ++m > +v 2p2M BM i?2 T 2b2M+2 Q7 //BiBp2 MQBb2 M/ b
+ Qbb KMHIBTH2 +? MM2HbX

8XkS Q#H2K a2i@mT

AMi?Bb b2+iBQM-r22bi #HBb? i?2 K i?2K iB+ Hb2i@mT 7Q i?2 SJI
b?Qr 2Qr Bi "2H i2b iQ HQr@  MF J1X ai M/ '/ K i?2K iB+ H MQi iBQ
> T?B+ bvK#QHb 2T 2b2Mi b2ib- HQr2  + b2 #QH/ H2ii2 b "2T 2b2M\
+ b2 #QH/ H2ii2 b /2MQi2 K i'B+2bX HH x2°Q M/ HH QM2 p2+iQ" b
bBx2 "2 /2MQiM/BRV2bT2+iBp2HvX

8XKX8Jl . i _2+Qp2'vIbBM:J i'Bt 1biBK iBQM

aBKTHv bi i2/-SJIb "2b2MbQ b /2THQV2/ i/B772 2Mi TQBMib Q7
2H2+i"B+ H[m MiBiB2b HBF2 pQHi ;2 M/ +m "2MiK :MBim/2b- M;H2
Q7 7 2[m2M+vX J2 bm 2K2Mib "2 iBK2@bvM+?2 QMBx2/ M/ivIB+ H|
T2 b2+QM/ U7TbVX .m2iQ i?2 T?2vbB+ HH rbi? i :Qp2 "M TQr2" 7HC
#v  SJI M/ Bib M2B:?#Q'b "2 +Q "2H i2/X JQ 2Qp2 -/ i rBi?BM -
BM iBK2X h?2b2 bT iB H M/ i2KTQ' H+Q "2H iBQMb K v 22M+2 #2
M/ +Q "mTi K2 bm 2K2MibX

6Q 'K HHv-i?2/ i "2+Qp2'vVT Q#H2K+ M#2TQb2/ b7QHHQrbX *QM
rBi? iBK2 BMbi MibtBRM/2%23 Zivmb b v i? it2QL;2:+7P]- SJli "2+Q " /b
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K2 bm 2K2Mixp@)+QY H2M;r22¢c2Bb i?2 MmK#2™ Q7 K2 bm 2K2Mi +?
J2 bm 2K2Mib K v +QMi BM Q#b2 p iBQM MQEXD@]=M[{(B+ BD2 bmK2/ i
fi(t) "2i?22i'm2p Hm2b Q7 bvbi2K bi i2bX Hi?Qm;? i22)nBW/2 HvBI
bi" QM;Hv +Q "2H i2/ BMiBK2-BiBb bbmK2/i? ii?2 T2 @bi2T MQBHh
" M/QK p "B #H2b rBi? iBK2@p VBM; x(tB-M+42X2 +BRp2Mvb GIKQ Bi?Kb
Kv#2/2bB;M2/iQ // 2bb iBEKTE HBZOMBK,(tR7Q2[1,2,:::T]V- M/

#\T 2/ B + BADMB K, (IT2+ 1) V X

hBK2@b2'B2b /i 2+Qp2'v Bb r2HH@bim/B2/ T Q#H2K i? i TT2 "
2+QMQK2i'B+b- ;2Qb+B2M+2b M/ ?2 Hi?+ "2X *H bbB+ H K2i?Q/b 7
T 2/B+iBQM ? p2 2KTHQvV2/ TT ' Q +?2b bm+? b ?B//2M RyBQp M/ b
B772°2Mi /22T M2m  H M2irQ Fb ULLRRNDPRXHbDX> 2RI2MOMB 2/ 16 b?QrM
i? i HQr@  MF K i'Bt 2biBK iBQM K2i?Q/b + M T QpB/2 bBKTH2-277
277B+B2Mi K2 Mb 7Q° iBKRBERRE2M?BHQH2 b (Q7 K2i?Q/b 2HBKBI
i BMBM;/ i "2[mB 2K2Mi Q7 LLKQ/2Hb- M/ ?2M+2 T QpB/2 ;2M2°
7Q  [MB+F /2THQVK2MiX

h?2 Q#D2+iBp2 Q7 J1 Bb iQ "2+Qp2J T QK2i2 KBiHHv Q#b2 p2/ bB
K i'BErBi? +Q "mTi 2Mi B(2p=rPX 2/2i BH2/ TB+im 2Q7i?2bi i2@Q7
p BH #H2RIREROM/ 272 2M+2b i?2 2BMX F2v Q#b2 p iBQM 7 QK J
Ki'B + M#2 2+QMbi m+i2/7 QKT iB H M/MQBbv Q#b2 p iBQMb ¢
TT QtBK iBQM Q7 i?2 Q#b2 p2/ K i'BtX J1 H:Q Bi?Kb "2 7 B Hv KC
i?2 bi'm+ind 2MJ7?2 /Bbi B#miBQREMITM?22 27Q 2- SJI K2 bm 2K2Mib
#2 i° Mb7Q K2/ BMiQ K i'B+2b M/ 2+Qp2°2/ #v TTHVBM: J1 K2i?Q
K i'BtX h'mM+ i2/ bBM:mH ~p Hm2 /2+QKTQbBiBQM Uao.V # b2/ K

"2 TQTmH “Hwxb 2/ (
8XkX& i'Bt h> Mb7Q K iBQM

a2p2° HK2i?Q/b ? p2 #22M T QTQb2/iQi° Mb7Q ' KiBK2@hb2 B2b bB
K2i?7Q/ BMpQHp2b bBKTHv bi +FBMWRYBRMIHbHIQ,Qn?,2 2KTB B+ HHvV
TT Q +? ?2 b b?QrM "2 bQM #H2 2772+iBp2M2bb- Bi + MMQi #2 mb.
+? MM2Hb "2 p BH #H2X P7 +Qm b2-i?Bb Bb MQi T '2bbBM; +QMH-
rBi? K Mv SJIbX "mi BM bQK2 + b2b- Bi K v #2 M2+2bb "viQ rQ F rB
Q7 K2 bm 2K2Mi bB:M HbX 6Q  BMbi M+2- “2b2 “+?22 b QmibB/2 2H
++2bb iQ HBKBi2/ SJI/ i X JQ 2Qp2 -BiKv#2 /2bB™ #H2 iQ T Q+2
72r SJIbBM T > HH2H K MM2  iQ bT22/ mT +QKTmi iBQM /m BM; 2

M Hi2 M iBp2 TT ' Q +? RAWBHIB2RIBM?(MF2H K i'Bti’ Mb7Q K iBQM
TBM: b2;:K2Mib Q7 SJI /i ‘2 TH +2/ bB/2 #v bB/2 iQ 7Q K ? MF2FH
K i'B+2b "2 TT QtBK i2HV HQr@  MF ? b #22RY)3KTIBiB82 HMFPH B’
K i'B+2b +QMi BM “2T2 i2/ 2Mi'B2b-i?2v "2 H ;2 BM bBx2 M/ MQB
iBK2bX 2T2iBiBQM Q7 MQBbv 2Mi'B2b K v "2/m+2 /i “2+Qp2'v ++
bBx2 BM+'2 b2b +QKTmi iBQM #m /2MX
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6B:m 28Xk, S ;2 M/ ? MF2H K i"Bt +QMbi m+iBQM 7 QK SJI K

h?2 HBKBi iBQMb Q7 ? MF2H K i'B+2b K v #2 Qp2 RERRE mbBM: T
T ;2K i'BtBb +QMbi' m+i2/ 7°QK Q@b2v T HB @BIMg2+QMiB:mQmb b2:K:
bBix2 1 bB/2 #v bB/2 b MQM@Qp2'H TTBM; +QHmRy)WH Qur+i?2K ABmHi |
/2b+ BTiBQM Q7 i?2 K i'Bti> Mb7Q K iBQM §XR A2bbMBE DBO2M BMi7
r?2M iBK2@b2 B2b Q7 i?2 b K2 H2M:i? Bb i° Mb7Q K2/- i?2 ? MF
i? Mi?2 +Q "2bTQM/BM: T :2 K i'BtX h?2 HQr@  MF T QT2ivQ7T ;
2t KBM2/REQWR (Ai Bb 2bi #HBb?2/ i? i- BM 2tT2+i iBQM-7Q° H ;2 +
;2M2° i2/ T ;2 K i'Bt Bb 2Bi?2" 2t iHV Q" TT QtBK i2HV HQr@"  MFX
HBM2 *"2+m " 2Mi 7mM+iBQMUYG _BY 4R +3)B#A #v@K2X h? |

TQr2 bvbi2Kb [m MiBiB2b bm+? b #mb pQHi :2b- HBM2 +m  2Mib N
#22M T 2pBQmbHV +QM+HmM/2/ BM HBi2  im 2X 6Q 2t KTH2- Bi Bb °
bvbi2Kb K2 bm 2K2Mib i MvBMbi Mi "2 HBM2 ~+QK#BM iBQM Q7 i
RRX h?Bb "2bmHi ? b HbQ #22M mb2/iQ /2bB;M i?2 F HK M 7BHi2"
bKQQi?BM: H:QRPRK BM (

h?2 G_6 M im 2 Q7 SJI K2 bm 2K2Mib HbQ ?2HTb BM 7Q KmH iBM;
PM+2 i?2 HQr@  MF TT QtBK iBQM Q7 i?2 i° Mb7Q K2/ T ;2 K i B1
J1i2+?2MB[m2-i?2 H bi "Qr Q7 i?Bb K i'Bt + M #2 2tT 2bb2/ b HBN
Qi?2  "QrbX h?2°27Q°2- 7mim 2 p Hm2b + M #2 7Q 2+ bi #v TTHVE
TT QtBK i2 T ;2 K i 'BtX

8XkXPTiBK HaBM;mH "o Hm2 h? 2b?QH/BM; UPaohV

0 'BQmMbi2+?MB[m2b 2tBbiRRRRAYr@& MET1IQTQb2/ KQ/2H@ ;MQbiE
7° K2rQ 'F- MQ BM7Q K iBQM #Qmi i?2 > MF Q7 i?2 T ;2 K i 'B+2b |
>2M+2- p "B iBQM Q7 i?2i mM+ i2/ao.K2i?Q/i? i/Q2bMQiM22/K
?2 b #22M mb2/ BM iRBYK ThP2 QTiBK H bBM;mH > p Hm2 i? 2b?QH/ B
QM 7BM/BM;b "2RR&2hBMK(BM bi2Th BM i?2 2biBK iBQM H;Q Bi?
M2ti BM H;@XBA?HBb bbmK2/i? i KBbbBM: /i TQBMib BM i?2 Q#b2
T2HBKBM "BHv 7BHH2/ BM #v i?2 H bi p BH #H2 Q#b2 p iBQMX

h?2 2 / bBM;mH " p Hm2 i? 2b RREBH QTMIBK2HBW (M bvKTiQiB+ b2
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H;Q Bi?KPdgiBK HaBM;mH "o Hm2 h? 2b?QH/BM; UPaohV

R,a+ HBMMi B2b Q7 i?2 Q#b2 p iRQOM KHR/BQ HB2BM i?2BMi2 p H@
1?72 b+ H2/ Q#b2 p iBQM KuitTBt #BM/BHB/ mylH X MiiB2K iB+ HHv-
Yij =(Xij 05(@+0)/0:50b a-r?2a2Mb "2i?2 KBMBKmK M/ K tBKmK 2Mi’
Q% 2bT2+iBp2HvVvX =

k,aBM;mH ~p Hm2 /2+QKT3(2hBiBi’QMiuiviT #2 1?22 bBM;mH " p Hm2 /2 +(
TQbBIiBUYDMh@2 bBM;mH ~p Hm2bc RBpPRM #2 i?72 +Q "2bTQM/BM;
H27i M/ "B;?i bBM;mH ~p2+iQ'b 2bT2+iBp2HvX

j,aBM;mH ~ p Hm2 i? 2b7?Q@BoN2; SbQir? 2b?QMBX;mH ~ p Hm2b bm-
i?7 1 8=1f;i> 49-r?22 2i?2 QTIiBK HBiV iBDb2;BYPQRN/#v,

> 8
th 2( +1)+ (+1)+ My

>2'2=m/n-r?2"®Bbm n K i'BtX JQ 2MQpRX-AM i?2 + b>iP-i
i?72 2biBK iBQM H;Q ' Bi?K KmIi #2 QETBBRI2/MQbiBKKi2 Q7
9,GQrp” MF TT QtBK iBQMHQr * MF TT QtBK iBQMIQ7BK2AMB#V
= ,s iUV X h?2 7BM H 2WiBX7iBQM °~ K2i2 K i'Bt Bb Q#i BM2
b+ HBM; # +F i?20pi @ m2d BM[2HX H

Bb TQbimH i2/i? i7Q  H ;2 HQr@ MF K i B+2b-;rBBMQQ@ bKbBM:ml
i?72 +Q "2bTQM/BM; bBM;nvHv; p2+p D b MQBbv M/ i?2 #1UQUKKTQM2Mi
b?QmH/ MQi #2 mb2/ BM TT QtBKQMMhR2i+BrtiQ77 7Q° bBM;mH ~ p
/12i2 " KBM2/ ilfQ $#22b+ B#2/ BM H;Q Bi?K RX h?2 Hi2 M iBp2 K2i?Q/
7Q° 2biBK iBM; K i'Bt° MF BMpQHp2b@ V b2H2+iBM; i? 2b?QH/ 7
M/ #V +?2QQbBM; i?2 HQr2bi ~ MF 7Q r?B+? i?2 TT QtBK i2 K i B
T °2/2i2°’KBM2/2 "Q i? ' 2b?QH/X h?2+?2QB+2 Q7 i?2 TT QtBK iBQM
"#BiT v M/ ? b #22M 2KTB B+ HHv /2RB3R/IBBIMQ Pb HBF2b?QH/
2HBKBM i2b i?2 M22/ 7Q° "2T2 i2/ + H+mH iBQMb Q7 " MF TT QtB
i?72 2#v bB;MB7B+ MiHv BKT QpBM; +QKTmi iBQMRRIER2/iXi?Ri Bb 7n
QTiBK HHv imM2/i? 2b?QH/BM; K2i?Q/ QmiT2 ' 7Q Kb UBMi2 Kb Q7
i'mM+ i2/ ao. r?2M bB;M H MQBb2 +QMi2Mi Bb HQr iQ KQ/2  i2c M
"Qm;?Hv bBKBH “Hv r?2M MQBb2 +QMi2Mi Bb ?B;?X

8XKkX9MHiBp ‘B i2 hBK2@a2 ' B2b _2+Qp2 v

b K2MiBQM2/ #27Q 2- SJI K2 bm 2K2Mib BM M2irQ ' F "2 +Q "2H i
iBQM 7 QK /B772 2Mi SJIb + M #2 miBHBx2/iQ "2+Qp2 /2;  /2/ /i X
SJI +2 MM2Hb + M #2 i° Mb7Q K2/ BMiQ &8bi +F2/6 T ;2 K i Bt #v +
mHT 2K i'B+2b +QHMKMrBb2- 8Xb AQEVMHBNM@ BV Z QT2 iv Q7 bi
T ;2K i'B+2b 7Q° H ;2 +H bb Q7 T'Q+2bb2b BM+HRRBM GGi 6 ? b
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6B;m 2 8Xj, ai +F2/ T ;2 K i'Bt 7Q  KmHiBp "B i2/ i “2+Qp

N #2 1?2 iQi H MmK#2 Q7 SJI K2 bm 2K2Mi +? MM2Hb p BH #H2X |
+2bb + M MQr #2 bmKK "Bx2/ rBi? i?72 7TQHHQrBM; bi2Tb, V i° Mb7
Xi(t);i 2 [L,2;::;Nit 2 [1,2::T]iQ T ;2 K i BHZD[L;,2,:::;N]- 2 +? rBi? /IB@
K2MbBQML - #v TH +BM; MQM@Qp2 H TTBM; +QMiB; m® b /M b2;K2
H;Q Bi?KB+ ?2vT2 T ~ K2i2 'V bB/2@#v@bB/2 b +QHmMmKMbc #V +QN
Ki B+2b +QHMKMrBb2 iQ 7Q K b QF2ZBRKZ2REKPQBE)c +V T2 7Q K
Paoh U H;Q Bi?K RV QMKQ#BBM /2MQBb§/c2/h/iIBIIQ M 7Q 2+ biBM
KQ/2H i? i 2tT 2bb2hb i?ﬁbeiHQMQ?‘ +QK#B iBQM Q7 Bib "2K BMB
BM@b KTH2 BKTmi iBQM M/ T 2/B+iBQM 2 I/IQNTQRRZBb K2i?Q/ b+

8Xj. 1 _2+Qp2'v H;Q Bi?Kb

h?Bb b2+iBQM b?Qrb ?Qr i?2 BM/BpB/m H TB2+2b /2b+ B#2/ BM i?2
;21?27 7Q° "2+Qp2 BM; /2, /1271 SJI /i X h?2 H;Q Bi?Kb + M #2 TTEF
+? MM2H M/ KmHiB@+? MM2H /i mbBM; bmBi #H2 T ;2 K i B+2bX

X XR77THBM2 . i AKTmi iBQM

G2imb +QMbB/2  i?2 T'Q#H2K Q7 /2MQBbBM; H 2 /v 2+Q /2/ SJI K2
KBbbBM; "2 /BM;mXMmbK#X2Q7 SJIb- 2cHe2rBi® 2K2Mi +? MM2HbX h°
i72iQi HMmMK#2 Q7 /i +? MM2HD @XBHP 2©2BD p iBQMb "2 T “iBiE
BMiQKrBM/Qrb Q7 H2Mk?X LQi2 22°2i? i 7Q  i?2 BKTmi iBQM i bF- 7
+ M #2 T Q+2bb2/ i QM+ MX#RAmIBi2 H “;2X Ai Bb bbhBKIR?2222iAvi
/IBpBbB#H2 #v iA2 p?BM2MX7 h?2 b2[m2MiB H bi2Th iQ #2 T2 7Q K2,
BKTmi iBQM "2 HBbi2/ BM H:;Q Bi?K kX
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H;Q Bi?KPd7HBM2 SJI/ i BKTmi iBQM

R,AMBiB HBxa2BQMBM/Qr H2WI:i2MmK#2 Q7 SJI +% M NZHG# 2"
Q7 /i rBM/QrbX

kK, 6Qj =1:k-/Q

i, Ji'Bti° Mb7Q K iB@Whi m+i bi +F2/ T :2K i'Bt MboBNL /i 7 QK
+? MM2HbjBNK2?Bm 2K2Mi rBMTQ@ #BR?p iBQMb- b /2b+ B#2/ BM
8 X kXX 9

9, GQr@ MF K i'Bt 2biBR#BO®M, HQr@ MF TT QtBK iBQM Q7 i-
T :2K i'BtmbBM: i?2 Paoh K2i?Q/ QmiHBMX/ BM H:Q Bi?K

8, _2+Qp2° 2biBK i2/ K2 bm 2RBMH2 K 8 B® "2+Qp2  i?2 2biBK i2/
K2 bm 2K2MibX

AM/ 7Q°

(¢

6B;m 2 8X9, oBbm H /2b+ BTiBQMMY?°RK Q" B+2h2 K i'Bt mbBM; / i
7°QK bBM;H2 +? MM2H

X X®PMHBM2 . i S 2/B+iBQM

h?2 QMHBM2 7Q 2+ bi T'TQ#H2K T2'i BMb iQfTT2/B +,iBp2;M 712 thiB ;M |
Q#b2 p MRMD[L,2;:::;T]X h?Bb Bb M H Q;Qmb iQ T2 ' 7Q KBM; "2; 2bl
/i X h?2 QMHBM2 7Q 2+ biBM; H;Q Bi?K/IB-QZRRBbRK iMB IB K ThRi 2
T bi Q#b2 p iBQMbdY-H MY2B{@M/b2b HBM2 ~ "2:°2bbBQM iQ H2 "M i?2
#2ir22M i?2 H bi "Qr M/ 2K BMBM; "Qrb Q7 i?2 BKTmi2/ Q#b2 p iE
H2 "M2/°2;"2bbBQM T ~ K2i2'b "2mb2/iQT 2/B+ii?2 M2tib KTH2 7
#vQM2b KTH2X P7+Qm b2-i?2 7B i MR 2/BMQQ42Q7/BHHZNR /i#27Q 2 M2
T '2/B+iBQM + M T Q+22/X h?27Q 2+ biT ' Q+2/m " 2Bb /2b+ " B#2/ rBi
3X

8XjXj*?QB+2 Q7 >vT2'T ~ K2i2'b

a2H2+iBRZvT2 T ~ K2i2 b Bb 2bb2MiB H7Q  +?B2pBM; ?B:?@ ++m"
KBMBKBxXxBM; +QKTmi iBQM iBK2X 6Q i?2/ i 2+Qp2'v H:Q Bi?Kb
K BM ?2vT2 T °~ K2i2 b M22/ iQL#Q +H?QBRNMKE# 2V Q7 "Qrb BM i?2 T ;2 K
M/ #VQ  H2M:i? Q7 / i rBM/QrX
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H:Q Bi?KPMHBM2 SJI /i T 2/B+iBQM

R,AMBiB HBXxa2BQMBM/Qr H2WI;i?Qi H MmMK#2> Q7 SJIj+?OMM2Hb -

kK, J?BHRJI /i bi'2 Kb "2 p BB, #H2-

i, Ji'Bt 7Q K iBO®MPpP2 i K2 bm 2K2M{tpF¥iiQ2 L2 :::N]-t 2
[1,2:::T]iQ bi +F2/ T ;2 KnipBb vX

9, J i'BtBKTmi iBIQBIM; H;QuBIi2MQBb2 M/SBKsT@iQ#i SBMX

8, G2 "M i?2 HBM2 ~7Q 2+ Di kBQBDM K ipBtMiQ irQ T “M/>
bm+? i? QKT Bb2b QL i?2 TBbbBMp M/> +QMi BMb i?2 H biX GBM
"2;°2bbBQM ?2°2 T2'i BMb iQ 2biBK iBM;7Q2 T?BK2i2 +p2+iQ"
BMi?2 H2 bib[m "2b b2Mb2X

e, 6Q 2+ bii?2QM2@bi2T@*@QMbi ' m+i KO%irBit? i?2H bi'Qrb Q7
SpepX 1biBK%2 QK b>°= :9; mbBM; i?2 p jHm2 QWi BM bi2T 8X 6Q " i?
MMBp "B i2 T'2/B+iBQM + b2 BD2i P21 2MB Wi BGM Q7 i?2 M2ti K2 b
X(T+j+1) X 6Q  i?2 KmHiBp "B i2 + b2- T2 »BM 2 Bli iV 2B2th " 7+ K X
6Q  +H 'Biv- pBbm H/2b+ BTiBMQMAP?BK T BpBE2/ BWTB;m" 2

d, IT/ i2,a2i j+1

3,1M/ r?BH2

*2Q0B+2 QIKTB B+ HHv- Bir b Q#b2 p2Lip Hm2BMBM; 8@Ry ~ M.
VB2H/2/ :QQ/ "2bmHib 7Q" #Qi? i?2 QMHBM2 T 2/B+iBQM M/ Q77H
i72 T > K2Ai2bK HH 2M #H2b + Tim BM; i?2 b?Q i@i2 K i2KTQ > H T ii
>Qr2p2°-7Q  p2'vMQBbv L i+-BNM2HT BBMQ#i BMBM:; bKQQi?2  2biB|

*?QB+7 QW?2 BM@b KTH2 BKTmi iBQM M/ T°2/B+iBQM 2°°Q" 7Q°
"2+Qp2'v K2i?Q/ W+NI2b h?p2°27Q 2-i?2 HQM;2 i?2 /i rBM/Qr-i?2
T 2/B+iBQM ++m" +vX PMi?2 Qi?2 ? M/-+?QQbBM; HQM;/ i rBM/
iBK2X b +QKTmi iBQM iBK2 Bb MQi T BK2 +QM+2"M 7Q  Q77HBM?2
rBM/Qr + M #2 +?2Qb2MX AM i?2 MmK2 B+ H 2bmHib b2+iBQM Q7 i?l
T =54000 Ujy KBMmi2b Q7 /i V? b #22M /2KQMbi" i2/ X

*QKTmi iBQMiBK2 Bb Q7 ;"2 i2° +QM+2 "M r?2M Bi +QK2b iQ QMHBM
iBQM bi2T "2[mB"2b K i'Bt 2biBK iBQM M/ HBM2 *~ “2;°2bbBQM QT
b?Q i2° iBK2 rBM/Qr Bb #2M27B+B HX >QF 2p20miR2#B K26 L2 HIi2M # 7"
7TMHHYXBATQQ bK HH- T 2/B+iBQM ++m’ +v rBHH #2 BKT +i2/ #v |
TBbiQQH “;2-i?2/i rBM/Qr K v +QMi BM Q#bQH2i2 KQ/2b i?2 2#
++m> +vX Air b2KTB B+ HHv Q#b2 p2/i? i @ 9BM/RTIQZb #BMH /2
'QQ/ T2 7Q°K M+2 rBi?Qmi mM/mHv BM+ 2 bBM; T'2/B+iBQM iBK2X

8XjX@+ H #BHBiv

h?2bBx2Q7i?22T ;2K i'BtrBHH HbQ #2 /2i2 ' KBM2/ #vi?2 MmK#2" Q
AM "2 Hbvbi2K rBi? 2mM/ 2/b Q7 7B2H/ SJIb- +QKTmi iBQM K v #2
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SJIb BMiQ ;°QmTb rBi? bBKBH * KQ/ H bB;M im 2b M/ T°Q+2bbBM
:"QmMTBM; iQ;2i?2  SJIb ;2Q;" T?B+ HHv +HQb2iQ 2 +? Qi?2  rBHH

OHQ+ HO /vM KB+b r?B+? KB;?i ? p2 #22M Q#b+m 2/ #v ;;°2; iBM; |
; B/IX aQK2 bi® i2;B2b7Q ;QmTBM; SJI bB;M HbiQ 2Mbm 2 HQr@ "
rBM/Qr ? p2 #22M T 2b2Mi2RBE HBi2  im 2 (

.M BM: /Bbim # M+2- i?2 bvbi2K /2pB i2b 7°QK Bib T 2/B+i2/ #27?
T QT2'ivQ7i?2bi +F2/ T :2 K i'Bt K v MQi ?QH/ i'm2X h?22°27Q 2-
im# M+2- QMHBM2 T 2/B+iBQMb K vp 'v; 2 iHV 7 QK Q#b2 p2/ K2
#2ir22M i?2 +im H Q#b2 p iBQMb M/ H:Q Bi?K T 2/B+iBQMb /2+ 2

8X9LmMK2 B+ H 2bmHib

h?Bb b2+iBQM /2b+ " B#2b i?2 MmK2 B+ H i2bib T2 '7Q K2/ iQ p HB/
T°QTQb2/ BKTmi iBQM M/ T 2/B+iBQM K2i?Q/QHQ;B2bX h?2 7B'b
QM bBKmH i2// i - "iB7B+B HHv /IBbiQ i2/ #v i?2 BMD2+iBQM Q7 //
/" QTX h?2 M2ti b2i Q7 i2bib +QMbB/2°'b "2 H MQBbv SJI K2 bm 2K?
MiBHBivX BM i?Bmz2 pp200wW282 K2 bm 2K2Mib "2 mMFMQrM- #mi pBbr
"2p2 Hbi? i "2 bQM #H2 p Hm2b "2 T 2/B+i2/ 7Q br i?2b Q7 KBbbB
"2 T2 7Q°'K2/ QM S*rBi? Re:" _J M/ kXe :>x AMi2H +Q'2 Bd@Nd8

8XIOX®BKMH i2/ 32 bm 2K2Mib . i b2i

LmK2 B+ H i2bib r2°2 T2 '7Q K2/ QM 3eXe b2+QM/b Q7 K2 bm 2K2M
i2M :2M2  iQ #mbi2 KBM Hb Q7 i?2 A111 jN@RNE N MDE&Bbb BOM K
QT2 iBQMb M/ i?°22@T? b2 7 mHibr2'2 2+Q /2/ mbBM; _h.a TQr?2
‘hL1htk # b2/ SJIb iey 7Tb "2TQ iBM;  i2X .m BM; i?2 H2M;i? Q7 i?
bi2 /v@bi i2 +QM/BiBQMb r2 2 bBKmH i2/ #v KQ/mH iBM; i?2 K2+7?
Gy 2p2°vKkyyKb#v ~ M/QK T2 im AWB@M PRBIMBMBM Hp Hm2X h?2 /
b?Qrb i?°22 /Bbim # M+2bX i R3Xjjb2+QM/b- b2H7@+H2 "BM; i?"
i'BTTBM; Q7 i?2 7 mHi2/ HBM2- H2 /BM:iQ iQTQHQ;v +? M:2X i 88
Bb 2+QMM2+i2/- "2biQ BM; i?2 BMBiB HM2irQ FiQTQHQ;vX id3XF
b2H7@+H2 "BM: i?°22@T? b2 7 mHii F2b TH +2X

AM i?Bb bim/v- i?°22 K2 bm 2K2Mi +? MM2Hb 7 QK 2 +? SJI r2°2 mt
PQHi :2 K :MBim/2- TQbBiBp2 b2[m2M+2 pQHi :2 M:H2 M/ 7 2[m2M
"2 b?2QrM BM @BBX U2 XA SJIb "2 272 °2/iQ #v i?2 :2M2" iQ  i2 KB
"2 BMbi HH2/ iX 6Q 2t KTH2- i? GS02 " KBMW ' B+ BHRHQ B ;2
M:H2 i S@IBb +QMbB/2 2/ bi?2 272 2M+2 M;H2X

aBKmH i2/ K2 bm 2K2Mib ? p2 #22M mb2/ 7Q  2p Hm iBM; i?2 /i 2+
§QmM/ idmii? Bb p BH #H2 7Q° +QKT "BbQMX PM i?2 Qi?2  ? M/- Bl
K2Mib- bQK2 "2 /BM:b K v H 2 /v #2 KBbbBM; Q  +Q "2T#iHM/ i?2"
FMQrB®™: i?Qb2 K2 bm 2K2Mib b?QmH/ ? p2 #22MX 6m’i?2 - b i?B
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M2irQ FiQTQHQ;v +? M;2b-r2 + M BMp2biB; i2B7 p "VBM; iQTQHQ;

8X9Xki i Mb7Q K iBQM

h?2 SJI K2 bm 2K2Mib "2 b+ H2/ #27Q 2 #2BM; i’ Mb7Q K2/ BMiQ i
/2b+ B#2/ BMSXI(BTMb+ HBM: T°Q+2bb mb2/ BM i?Bb T T2 Bb /2b+
0QHi ;2 K :MBliZnbIn 2K2Mib r2 2 i° Mb7Q K2/ BMiQ i?2 T2  mMBi UT
0QHi ;2 Mh®2 272 2M+2 pQHi ;2 M;H2 Bb bm#i> +i2/ 7°QK BM/BpE
i?2 /i b2i mb2/- M:H2 2 /BM:;b r2°2 H2 /vmMr> TT2/X 6Q mMr -
iBK2-i?2 bi’ i2;v QMRREM2#BMQHHQr2/X

6 2[M2MEFR[M2M+Vv K2 bm 2K2Mib 2" 2 hdiedE2Af mbsd-Q HAA)Q 16 X

h?2 b+ HBM; K2i?Q/ /2b+ " B#2/ #Qp2 2KTB B+ HHv b?Qr2/ ;QQ/ "2
T Q +?2b K v HbQ #2 mb2/X

8X9X1 "Q J2i B+

J2 M #bQHMIiI2 T2 +2Mi :22°°Q  UJ S1V ?2 b #22M mb2/ b i?2 2 Q"
++m> +v Q7 i?2 T°QTQb2/ H:Q Bi?KbX J i?2K iB+ HHv- JnS1 7Q°
K v#22tT 2bb2/ b,

11X A A
MAPE = = t
n A

t=1

>2 2 Bb i?2 +im H iBK2@b2ABBb p?Bm®D MbHTQM/BM; T 2/B+iBQM;
imBiBp2Hv +QMp2vb "2H iBp2 2°°Q - J S1 Bb rB/2Hv mb2/ BM 2;°2
2p Hm iBQM i bFbX

8X9XB77HBM2 . i AKTmi iBQM

b+QKKmMB+ iBQM +? MM2H +QM;2biBQM K v BKT +i HH SJI +2 MN
+Q " 2H i2/X hQ + Tim 2i?2 277B+ +v Q7 i?2 T°QTQb2/ BKTmi iBQM
/2;° ] iBQM +QM/BiBQMb-i?2 7TQHHQIrBM; KQ/2b r2 2 +?22+F2/,

. i /"’QTaBKmHi M2Qmb /i /"QTb QM HH SJI +?2 MM2Hb BM i?2 M2i
7° +iBQM Q7 iBK2bi KTb U/2i2 ' KBM2/ #vi?2 +?2Qb2M /i /°'QT i2V
M/ +Q "2bTQM/BM;: K2 bm 2K2Mib r2°2 /°QTT2/ 7°QK HH SJI +?2 MM
Ci2BbBM+ 2 b2/-i?2+? M+2 Q7 KBbbBM; +QMb2+miBp2/ i b2:K2M
+? MM2Hb @7 ®JiP2/ i /"QT i2Bbp 'B2/Bb BXQhV B 7R K228 M

p HM2b Q7 Q#b2 p iBQMb Qp2  ky 'mMbX AiBb 2pB/2Mii? ii?2 K2 bn
rBi? ++2Ti #H2 ++m > +vX hBK2 i F2M 7Q  BKTmi iBQM /B/ MQi p
/>QT " i2 M/K2/B MiBK2i F2M Qp2  Ryy ‘'mMbr b yXyR39 b2+QM/bX
QMHV "2bmHilG7 Q bS®W22M BM+Hm/2/ BM i?Bb T T2 - #mi bBKBH 2t
7Q° Qi?2° SJI +?2 MM2Hb b r2HHX
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6B;m 2 8X3, G RIIBKM MM2Hb rBi? bBKmHi M2Qmb /i /"QT BM HH
UK2/B M Qp2  ky "mMbV

6B;m 2 8XN, G, SYIBM MM2Hb rBi? x2 ' Q@K2 M //BiBg2 MQBb2 QN
+?2 MM2Hb UK2/B M Qp2  ky "'mMbV

_2bmHib 7Q i?2 2ti’2K2 b+2M 'BQr?2°2 2 /IBM;b7°QK HH SJIb "2
6QH2bb 2ti¥2K2b- BX2X r?2M /i 7°QK QMHvV bQK2 Q7 i?2 SJI +? M
?B;?2° ++m° +vBMDbB;M H 2+QMbi m+iBQM K v #2 2tT2+i2/X

/IBiBp2 MQBIBDH2 BM SJI K2 bm 2K2Mib K v. "Bb2 /m2iQ 2 °Q b Bl
bi'mK2Mi iBQM M/ [m MiBx iBQMX 1tBbiBM: bim/B2b bm::2bii? ii?
i"B#miBQM Bb bmBi #H2 KQ/2H iQ +? * +i2 Bx2 i?Bb MQBb2X h?2 t
"2 Hi’ MbKBbbBQM@H2p2H SJIb Bb 208 BK- 2BiHD2#72Q ~ QBN /B#miB Q M
SJIb i?2 aL_ Bb 2biBK i2/ iQRKXHOBEBH ~ MQBb2 r b BMBR2+i2/ BMi
+? MM2Hb 7Q" i?2 MmK2 B+ i2bib BM i?Bb rQ FX

W2 'Q@K2 M; mbbB M MQBb2r B #2MR2HBXSBRP2 bi M/ *//2pB iBQM
MQBb2 /Bbi B#miBQM QM 2 +? +? MM2H r b ;Bp2M #v T2 +2Mi ;2 Q
bii2/ i UH2imb+ HH i?BbMQ@Bb2MXi22i?2+Qp2 v2 Q rBi? p vBM;
T i2b Bb b?QrM BXNNIR/B B +QKTmi iBQM iBK2 Qp2° Ryy mMb r b yX)

6Q° #Qi? i?2 + b2b #Qp2-i?2 MMK#2 Q7 "Qrb BM i?2 bi +F2/ T ;2 ¥
8XPYQrb #Qi? i?2 +Q "mTi M/ BKTmi2/ /i r?2M kW MQB®2 r b //2/
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