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2K2 +B2K2Mib

*2ii2i? b2 b6BMb+"Bi/ MbH2+ /72/6mM +QMi" i *A6_12Mi 2 aiBKb?(
/| MbH2+ /72/6mM2 +Q/B 2+iBQM p2+ 1aS*AS BbXC2bQm? Bi2iQmi/
S H++B-*1P /2 aiBKb?QT-2i gBHHB Ka+?H2;2H- *hP /2 aiBKb?QT-TQ
bQmiB2M- [mB K6QMi T2 ' KBb /2 +QM+ (0iBb2" +2ii2 2tTG"B2M+2X C2 i
/IB*2+i2m b /2 i? b2- SB2 "2 CQmp2HQi- /B 2+i2m" /2 "2+?22 +?2 " JAL1.
_QbMv- /B 2+i2m" /2 "2+?2 +?2 m*L_a-[mBKO6QMi aGT mHO 2i ;mB/0iQm
MT b/2[mBD6 B TT Bb GMQ KiK2Mi-b+B2MiB}[m2K2Mi 2i 2mK BM2K
2tT2iBb2 2i H2m b +QMb2BHb K6QMi T2 'KBb /2 K2M2™ " #B2M +2 i" p |
T H2ii2 /2 +QKT0i2M+2bX

*21i° pBHMO m™ BilG; H2ZK2Mi T b Tm pQB  H2 DQm b Mb H T Gb2M-
+? H2m 2mb2 /2b T2 'K M2Mib 2i /2b /Q+iQ " Mib /m *_A /2 JALl1la S "Bb
G M;2pBM /2 H61aS*AX G2m' b +QMb2BHb- H2b 0+? M;2b b+B2MiB}[m2
QMiDQmMiO MM "=H2 BKTQ i Mi/ MbH6 ++QKTHBbb2K2Mi /2 +2ii2i? b2X
“6° MIQBb A'B;QBM- 6 #B2M *Q2H?Q- *H m/2 h /QMFB- *H B 2 J2/  H -
hQm ' BM-L i? HB2 G2 C2mM2-* i?2'BM2 .mTmv-. T?M02 _ {MB-J tBK2 ¢
J tBK2 J ii?2b- *?HQ S H2'K-J i?B2m .m"~ M/- * bb M/°> :"Qmt- QK B
C2 MM2 >2BMixX C2 "2K2 +B2 2i bQm? Bi2 G; H2K2Mi #QM +Qm~ ;2 " i(
/IQ+iQ° Mib-2M H2m bQm? Bi Mi H2 K2ZBHH2m TQm H2m i p mt/2 "2-

C2 "2K2'+B2 (0; H2K2Mi K2b +QHH ;m2b /2 aiBKb?QT- M+B2Mb 2i +i
iQmDQm b GiG T°G+B2mt 2i [mB K6QMi ++QKT ;MO mHQM; /2 +2b MMAQ:
E2"" /-C2 M@*? ' BbiQT?2 J2HBFB M- AHv 6° M+BQbB- *(0/'B+ *QTTBM

C2 "2K2°+B2 PHBpB2 C +[m2i [mB K6 H2 T 2KB2  /QMM2" H2 ;Q7?i /2
[MBDO6 BTm TT 2M/°2 OMQ KOK2MiX

C2; '/122M}IM mM "2K2 +B2K2Mi +? H2m 2mt TQm K 7 KBHH2 2i K2b
K2Mi 2MiQm ™ a /m> Mi K i? b2X G2m T aGb2M+2 iQmDQm b Gid T G+B2n
+2b MMGO2b/2/Q+iQ° MiXIM ;" M/ K2'+B m+H M*BM/2"#QM2b-iQmDQ1
2i 7 B'2/2H KmbB[m2 M6 D K Bb GiGd mbbB ;0 #H2 2i ;GMB H- G m™2
miQTX J2°'+B " .Q°B M- oBpB MM2- AHv - aBKQM- CO0 GKv-iQmb H2b J
K2HBM2 2i iQmb H2b mi'2bX C2 "2K2 ' +B2 iQmi T "iB+mHB "2K2Mi J "B
/12 KQM T "+Qm b /2 /Q+iQ " Mi- [mB K6 OT mHGO/ Mb H2b KQK2Mib /2 /C
pB+iQB 2b- T2iBi2b Qm ;" M/2b-2i [mB K6 iQmDQm b 2M+Qm"™ ;0X
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hls, LQ K2 BM/mbi B2HH2 /2 ba+m Bid /G}MBbb Mi/2b xQM2b /QMi H
i2MiB2HH2K2Mi 2tTHQbBp2 2i [mB v T° Qb+ Bi / QM+ H6mb ;2 /2 /IBQ@7

"2 +QM ,BbTQbBiB7 /2 +QKKmMB+ iBQM /2b+2M/ Mi2 p2°b /2b bK "iT?
BMi2HHB;2MibX

"1, "Bil 'Q _i2-H2imt/62 2m " H /0i2+iBQM Qm 2M+Q 2 H T~
/0+Q/ ;2 /2 H6BM7Q K iBQMX

*?B°T ,aB;M HKQ/mMHGO 2M 7°aG[m2M+2 miQm > /6mM2 7°0[m2M+2 +2Mi" |
Qm /BKBMmM2 m+Qm b /mi2KTbX

*M H/2T'QT ; iBQBHB2m miBHBbO TQm i° MbK2ii'2 H6BM7Q K iBQM
bBimib +? +mM " mM2 2ti " GKBiG/m+ M HX *? [m2 i27KBM H T2mi i'2 m
Qm H2b /2mtX

*Q@HQ+ HBb iRV 2K2Mi Qm ;- M/2 T QtBKBiG bT iB H2 2Mi"2 THmbB?2

*QKKMMB+ iBQM #B/B 2+iBQVAM/BHH2 KBM2K2Mi /2 H6BM7Q K iBQM ~
/ MbmM+ M H/2T QT ; iBQM2Mi'2/2mti2 ' KBM mt-;aM0" H2K2MiiQmb

*QKKmMB+ iBQM mMB/B 2+hBQMM2HMHRXBM2K2Mi /2 H6BM7Q K iBQM -~
/| MbmM+ M H/2T QT ; iBQM2Mi 2 /2mti2 " KBM mt- ;0M0" H2K2Mi mM

*QKT 2bbBQM /2 +2BQ@+2bbmb /2 i° Bi2K2Mi /2 bB;M H T2 K2ii Mi /2 i
bB;M H2M+Q/0 T ~Gi H2K2Mi /2 7°G[m2M+2 2M mM bB;M H @i QBi- T Q-
Q#i2Mm2 T ~ +Q "0GH iBQMX

1*], JB+ QT?QM2 " +QM/2Mb i2m" GH2+i'2iX hvT2 T 'iB+mHB2" /2b KE
+QM/2Mb i2m b GH2+i Qbi iB[m2bX

Ala ,AMi2 70 2M+2 2Mi 2 bvK#QH2bX m /G+Q/ ;2-bBHOBM7Q K iBQM /
pB2Mi /0; /2  H2 /0+Q/ ;2 /6mM mi 2 bvK#QH2- +2H +°02 +2 [m6QM T°

6Q+ HBb iBQKBHbBQM /6mM bB:M H +QM+2Mi 02 2M mM TQBMi /QMMQ
7 Bb+2 mX

6Q K iBQM /2 pQB2B2MB[m2 /2 i° Bi2K2Mi /m bB;M H T2 K2ii Mi /62z2+
b iBQMX IiBHBbO2 p2+ H2b "0Gb2 mt/60GK2ii2m b 2ifQm /2 "G+2Ti2m bX

GPa ,1M HB;M2 /2 KB '2X GQ b[m2 H2 +?2KBM 2Mi 2 /2mt TQBMib T2mi
2ib Mb Q#bi +H2X

J1, JOMQ@UHOK2Mi- BX2X-mM2 +QK#BM BbQM /6mM O0K2ii2m™ 2i /6m

JAJP , hvT2/2 +QKKmMB+ iBQM /m TQBMi/2pm2/m+ M H/2 T QT ; iB
2i bQ iB2b KmHiBTH2bX
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JAaP , hvT2 /2 +QKKmMB+ iBQM /m TQBMi /2 pm2/m+ M H/2 T QT ; iB
2i bQ iB2 mMB[m2X

LGPa,a Mb HB;M2 /2 KB 2X GQ b[m2 H2 +?2KBM 2Mi 2 /2mt TQBMib M:
/°QBi2 2i b Mb Q#bi +H2X

_A, _0TQMb2 BKTmMHDbBQMM2HH2X *62biH "GTQMb2 /6mM bvbi K2 HQ"
MmMM2 BKTmHbBQM UmM .B" +VX

~a", _TTQ'ibB;M Hbm # mBiX G+ i "2H iB7-bQmp2Mi 2tT ' BKO 2M /(
# mBi 2i H2 MBp2 m /2 bB;M HX

aAJP , hvT2 /2 +QKKmMB+ iBQM /m TQBMi /2 pm2 /m+ M H/2 T QT ; iB
bQ iB2b KmHiIBTH2bX

aAaP ,hvT2 /2 +QKKmMB+ iBQM /m TQBMi /2 pm2 /m + M H/2 T'QT ; iB
bQ iB2 mMB[m2X

avK#QH26Q K2 M HQ:B[m2 + * +iG BbiB[m2 2T Gb2Mi Mi mM Qm THmb
h2KTb bvK#QH.2n, 02 /6mM bvK#QH2X

IHi> bQMb T°Q+7Bb ,bQMb bBin&B>XVB0E >x X

pPBBB



R “AMi'Q/m+iBQM

PM /G}MBi i’ /BIBQMM2HH2K2Mi H MQiBQM /2 +QKKmMB+ iBQM +Ql
K2ii'2/2H6BM7Q K iBQMX 1HH2 T2 ' K2i BMbB mt ?mK BMb /60+7? M;2°
MQK# 2mt KQv2Mbc QM T2mi +Bi2'-/2 7 I1QM MQM 2t? mbiBp2- H2b ;:2b
iQH M; ;2QKR 2" 2+H@b "2T 0b2Mi iBQMb pBbnm2HH2BAV b 2nHT R i} 2
+QKTH2*RKQ b TREMOG+ Bim 2X *2ii2 /0}MBIiBQM BKTHB[mM2 /2mt T ~ K
i MbK2ii’2 2i H2 KQv2M UbmTTQ iV/2i° MbKBbbBQMX S "KB H2b bmTT
T2mp2Mi T2 K2ii'2/2/BbiBM;m2°  mM2 +QKKmMB+ iBQM bi iB[m2 /6mM?2
G T 2KB "2- "2H iBp2 " H +QKKmMB+ iBQM bi iB[m2- "2;"QmT2 H2b bm
K K2BM7Q K iBQM " /BzG 2Mib KQK2Mib-b Mb[m2 H6 mi2m™ /2 H +QKI
/6 +IBQM- 2X;X- H6G+'Bim 2 Qm mM2 T2BMim 2X G b2+QM/2- "2H iBp:
2;QmT2 H2b bmTTQ ib[mB M2 T2 K2ii2MiH i° MbKBbbBQM /2 H6BM7
iBQM /2 i° MbK2ii2- 2X;X- H2b ;2bi2b QmH T "QH2X P -H2T K i'2 /2
/I6mM2 +QKKmMB+ iBQM M2 7 Bi T bT 'iB2/2 +2ii2 /0}MBiBQM- HQ b [r
T 'iB+mHB2 - +2 /2 "MB2" 2bi #B2M bQmp2Mi /G+BbB7 TQm  H2 +?QBt /nm

GOUpQHMIBQM i2+?MQHQ;B[m2 + ' QBbb Mi2 /2b KQv2Mb /2 +QKKmMM
H }M /m soAAA K2 2i m sAs K2 bB +H2 QMi +QM/mBi " H6 p M2K2Mi /
+QKKmMB+ iBQM +QKK2 H2 iGHG;" T?2 QTiB[m2 /m 7> MI Bb *H m/2 *? ~
/2 H6 KG'B+ BMa Km2HJQ b2 2M R3jkQm2M+Q 2 H2 iGHOT?QM2 /2 HOE
TQmM M2 +Bi2° [mdé2mt- BMbB [mé" mM2 MQmp2HH2 /G}MBiBQM /2 H +(

1M RNy9-HO6BM;GMB2m™> 7> MI Bba4/Qm /1bi mMBGBMi'Q/mBiH2 KQi
bQM BilG T iB[m2 /2 iGHOI+QKKmMMEBE2thi B\QWBR2HP2 +B'iR paR2DYPmi Mi BMbB
H2 T'0}t2 2 i 0HO @-/m ;°2+ ?i2H2 @- bB;MB} Mi /Bbi M+2X *2 MOQHQ ;B
+2° i BMivT2 /2 +QKKmMB+ iBQM i2H[m2 ? HO6BM7Q K iBQM 0+? M;02 T
/2 0mMB H iGHOT?QMB22iH iGHGO;" T?B2-Dmb[mé HQ b +QMbB/0 02
G2i2 ' K2?2i0HO+QKKmMB+ iBQMb @ b2 "2+QMMmM Q{+B2HH2K2Mi 2M F
/2 i0HO+QKKmMMB+ iBQM UAhIV +QKK2 ? M6BKTQ'i2 [M2HH2 +QKKmMB
T?QMB[m2 /2 bB;M2b- bB;M mt- 0+ Bib- BK ;2b 2i bQM /2 iQmi2b M im"
bvbi K2/2i> Bi2K2Mi/mbB;M HOH2+i B[mZ @X BbM2GMIRIK " TRD/ @ ss |
bB +H2- MQi KK2Mi 2M T " HH H2 /2 HO6 TT 'BiBQM /2 HO6BM7Q K iB[m2
iOHO+QKKmMB+ iBQM 2i H2m"™ 2{+ +Bi0 m;K2Mi2 i b bB;MB}+ iBp2K2!

MDQmM /0?mB-H K DQ ' BiGd/2biGHI+QKKmMmMB+ iBQMb miBHBb2Mi /2k
H i° MbKBbbBQM T2mi i'2 M HQ;B[m2Qm MmKG B[m2X. MbmM2 +QKK
/2m” " i° MbK2ii’2 2bii> Mb7Q Kai22M mM2 ;> M/2m~ M HQ;m2 [mB 2bi b
2X;X-pB HB;M2b iGHOGT?QMB[m2b Qm * /BQ 2i iGHGPBbBQM 2?22 ixB2MM
"B[m2- H6BM7Q K iBQM 2bi +QMi2Mm2 / Mb mM2 bad[m2M+2 /2 #BibX *2
2M mM2 ;" M/2m” T?2vbB[m2 bmb+2TiB#H2 /6 i'2i° MbKBb2 2i/0+Q/02X
HOQ#D2i /2 MQK# 2mb2b MQ K2b- BX2X- ivT2b /2 +QKKmMB+ iBQM Mr
7 KBHB “2b- 2X;X- qB}- "HmM2iQQi?- 9:- 8: Qm 2M+Q 2 hLhX SQm" /2b
bBKTHB+BiG- QM T "H2 HQ'b /2 +QKKmMB+ iBQMb MMK{O B[m2b TQm" /
i MbKBbbBQM MmKGO B[m2X

SQm™ /2 MQK# 2mb2b TTHB+ iBQMb /2 +QKKmMB+ iBQM Qm /2 i° Mb"
H2b KOi?Q/2b " /IBQ@7 G[m2M+2b U_6V M2 bQMi T b / TiG2bX PM T2m
+2ii2 bBim iBQM H2b°x@IMBHBAmt bQmKBb " /2b BMi2 70 °2M+2b OGH2+i
2MpB " QMM2K2Mib 7Q i2K2Mi KGi HHB[m2b- H2b BMbi HH iBQMb ™ ? mi

RXi "'mT2bi 2, 2T 0b2Mi iBQMb 7 Bi2b T " H6?QKK2 bm" /2b "Q+?2 b- 2M TH2BM B

KX i T "Bi H, 2T 0b2Mi iBQMb 7 Bi2b T ~ H6?QKK2 bm" /2b T "QBb /2 ;" Qii2b Qm /2

jXalK T?Q°2 , KQV2M /2 +QKKmMB+ iBQM pBbm2H /0p2HQTTA T ° *H m/2- A:M +2-
*2 TT2 " T "iB /2 Rd3yX

9Xhls , XQM2 /G}MB2 +QKK2 *~ iKQbT? "2 1tTHQbBp2X

R



@ *?XR AMi"Q/m+iBQ|

bd+m Bid Qm 2M+Q 2 H2b +QMi2ti2b / Mb H2b[m2Hb mM2 /B 2+iBpBid
iBQM HQ+ HBDbGO2 2bi 2+?2 +?202X G2b /QK BM2b +Q "2bTQM/ Mi " /2 i
p BUbX S " 2t2KTH2- H6BM/mbi'B2 2tTHQ 2 MQK# 2 /2 TBbi2b TQm ™ KI
K +?BM22Mi° MbK2ii Mi/2b/QMM02biQmi2MT Qil;2 MiHOQTGO i2m’ E
i p BHH2- iQmi +QKK2 H2 b2+i2m™ /m T B2K2Mi # M+ B'2- " H KBb2 21
/6B/2MiB}+ iBQM T Q+?2 2i b Mb JHXBG22QRBMXOWBQ 2" H62tTG B2
+QMbQKK i2m'b 2M K ; bBM- 2M BMi2" ;Bbb Mibm > H2m b bK "iT?QM2t
/2 KiG'B2H bm™ bBi2 T " H2b 2Mb2B;M2bX *2b 2t2KTH2b 7Q K2Mi mM2
TOQmM H2b[m2Hb /2b bQHMIBQMb MQM 0H2+i QK ;MUOiB[m2b "2T 0b2Mi2l
KQv2Mb /2 +QKKmMB+ iBQM ? #Bim2HbX

.2TmBb THmbB2m'b MM0O2b- QM "2K "[m2/2+27 BiHO66OK2 ;2M+2 /62
b?QBiBKb?QTnbiBKb?Q)Fn/RyIRBb kyRj- [mB /Gp2HQTT2Mi /2b bQHMIiIBQ
+ iBQMb +QmbiB[m2b 2i- THmb T'0+Bb0K2Mi- mHi> bQMQ '2b / Mb HO E
S "KB +2b bQHmMiIiBQMb- QM i'Qmp2 /2b bvbi K2b /2 +QKKmMB+ iBQMb #
bvbi K2 T2 K2i"+?2 [mMm2TQBMi/060K2ii 22i/2 2+2pQB -+2[mB miQ Bbz
/12 bB;M mt 2Mi"2 miBHBb i2m b [m2 /2b +QKKmMB+ iBQMb mMB/B 2+iE
bm > /2b bvbi K2Q & pB /2b #2 pQKMb2b bK "iT?QM2bX QK BM .2T 2x- [m
H2bi> p mt/2 "2+22 +?222i/2/0p2HQTT2K2M2Tm2x2B M TRaiBHWRO T (
kyRj " kyRe-bd2bi TTmvad-2Mi 2 mi 2b-bm H2BiXBFmBM/XQGn kBRK i
TOQM T QTQb2 mM bvbi K2 /2 +QKKmMB+ iBQM MmKGO 'B[m2 7QM/0G2 b
+QmbiB[m2T " KT2bHBMO B'2b2M 7°0[m2M+2- "2M7Q I Mi BMbB H
# mBib 2i "H62z2i .QTTH2 - BMbB [m2bm  H2bMb P #An2Q@X2>iNKyRj? (
TOM ™ ++ QWi'2H bad+m ' BiGt/2H62M+Q/ ;22M miBHBb MimM i H2K2M
*2b i p mt QMi /QMM0O HB2m- 2M kyR8- /&7T/®Xni/ Bdbri Q B PBHRn Ky R 8

*2T2M/ Mi- /2 i2Hb bvbi K2b bQmz 2Mi /6 mM BM+QMpOMB2Mi K D2n
[mMm2M+2 /IBbTQMB#H2 , H2 /G#Bi HBKBiGX . Mb H2 + b /2 aiBKb?QT- QN
Ryy #Bifb Dmb[md~™ 3y K i ' 2b-+2 [mB 2T db2Mi2 mM2 +QKKmMB+ iBQM
#Bi- 7 +2 " +2 [m6Qz 2Mi H2b KQv2Mb _6 ivTB[m2K2Mi mbBidb i2Hb [m
SHMbB2m b i" p mt QMi /OD" T QTQb0 /2b KOi?Q/2b TQm™ KIOHBQ 2" H2
OB M;n7TmHH@/mTMHA2OkQR2Mi HOmiBHBb iBQM /6mM2 KQ/mH iBQM [m
UzZ JV 2i/2b K0i?Q/2b /2 0T "iBiBQM2M 7°0[m2M+2b Q i?Q;QM H2b UP
F>x [mMmB H2m > T2 K2ii2Mi /6 ii2BM/"2 mM /0#Bi /2 3yy F#Bifb " RX8 K i 2
+?Bz 2 pB2Mi " +?2mi2° 7Q i2K2Mi p2+ H6 m;K2Mi iBQM /2 H /Bbi M+2-
ky K i'2bX

G2b i  pmt/2 2+?22 +?22 T '0b2MiGb B+B b6BMb+"Bp2Mi / Mb +2ii2 T

b?QBiBKb?QTnbiBKb? QDO WA 2 0id T GT 02 +QMDQBMIi2K2Mi m *2Mi
2M BM7Q K iB[m2 U* AV /2 JAL1a S 'Bbh2+? 2i-/ Mb H2 + /"2 /6mM2 +
S 'Bb- " H6AMbDiBimi G M:2pBM G #Q  iQB 2 @ PM/2b 2i AK ;2bc +2b /2r
/2 H6IMBp2 bBid SaGX

RXRP#D2+iB7Db

GG62Mi 2T Bb2 aiBKb?QT d HBb2 mDQm /6?2mB /2b bvbi K2b /2 +QKKr
QHOK2Mi UmM 0K2ii2m" p2°b mM “0+2Ti2m'V mMB/B 2+iBQMM2Hb 2i #E
i K2b QT "2Mi/ Mb H2b mHi® bQMb TKWQ +?RbBWH Z Xp+PHRB/i227  G[m2M+2b
Qim/B0 " /2b }Mb /2 i° MbKBbbBQM /2 H6BM7Q K iBQMX *2 +?2QBt 2bi iQr

8X 2i BH ,i2°K2 M;H Bb /0bB;M Mi H2b +iBpBidb /2 +QKK2 +2 /2 /(i BH 2i /2 /Bbi B#

exSs , #0pB iBQM /mi2°'K2 M;H Bb Sm#HB+ //'2bb- [mB /GbB;M2 H2b bvbi K2b /60l
KmbB[m2 2ifQm mt MMQM+2bX

dX'2 +QM , T2iBi #QWiB2" /2 +QKKmMB+ iBQM /2b+2M/ Mi2 p2 b /2b bK "iT?QM2b Qm

3XA6_1,*QMp2MiBQM /2 7Q 'K iBQM TQm ™ H '2+?22 +?22 2M 2Mi 2T Bb2X

k



RXk Sm#HB+ iBQMb

iQmi /6 #Q'/ ++ b " mM ;> M/ Gp2Mi BH /60K2ii2m b 2i /2 "0+2Ti2m b /(
THB+ iBQMb ;" M/ Tm#HB+X AH T2 K2i 0; H2K2Mi H6miBHBb iBQM- +Q
iOHOT?QM2b TQ i #H2b ? bK "iT?QM2b @- /QMi H2b ? mi@T "H2m b 2i
DQm'/6?mB " /2b 7°G[m2M+2b TQmp Mi HH2 Dmb[mo6” kk F>x- HBKBi2 |
F>x TQm™ H2b ;M0 iBQMb " p2MB X 1M}M- H2b mHi> bQMb T ' Q+7?2b |
BM+QM7Q i TQm HO6Q 2BHH2 ?mK BM2X G "Q#mbi2bb2 /2b bvbi K2b 2
HBb iBQM /6mM2 KQ/mH iBQM T "jJBXmHB "2 U+7X +? TBi 2
*2T2M/ Mi- +2b bvbi K2b +QKTQ 'i2Mi/2bBM+QMpUOMB2Mib bB;MB}+ it
KQv2Mb /2 +QKKmMB+ iBQM , 7 B#H2b /0#Bib- /B'2+iBQM /2 H T QT ;
;2biBQM /OmMiBHBb i2m b KmHIBTH2b mMB[m2K2Mi T " mM +Q/ ;2 2tTHE
2 THmMb-2M T Gb2M+2 /6Q#bi +H2b Qm /2 i D2ib BM/B 2+ib-Hd iiGMm i
/2b QM/2b- #B2M THmb 7Q i2 TQm > H2b +QM}:m" M Qrivid DQWD H BHNHZ2 b 22y
HB;M2 /2 pmPWUGPB/ H +QKKmMB+ iBQM T “7QBb /B{+BH2- pQB 2 BKT
GoQ#D2+iB7 /mi°> p BH /2 "2+?22 +?22 T 0b2Mil B+B 2bi /6BMi " Q/mB "2
i70Q°B[m2 2i 2tTG'BK2Mi H2- mM2 KGi?Q/2 /2 +QKKmMB+ iBQM MmKQ
T2 K2ii Mi /6 ++ QWi 2 H2 /0#Bi miBH2 2i /2 +QMi'-H2 H /B 2+iBpBil .
"B2m - bm  /2b +Qm i2b 2i KQv2MM2b /Bbi M+2b U/2 RK i'2 " 2MpB QM
KQ/mH iBQM miBHBbO2 T ~ aiBKb?QT TQm  /2b " BbQMb BM/mbi B2HH:
2tBbi Mi2b 2i /2 +QMb2 p iBQM /2 b2b T QT Baidb /2 "Q#mbi2bb2- BH B
IM2K2Mib +QKKmMB+ iBQM KQMQ@OHOK2Mi- }M/62M Gp Hm2  H2b + °
iB2HH2b TBbi2b /6 KOHBQ iBQMXIM2 M Hvb2 pB /2bQmiBHb /2 bBKm]
/2 i2Hb bvbi K2b 2i /2 TQi2MiB2HH2b KOHBQ iBQMb b Mb ™ pQB™ " "0 I
SQm” m;K2Mi2 H2b+ T +Bitb /2 +QKKmMB+ iBQM m MBp2 m/2Ho60K
[/6miBHBb2  mM "Gb2 m HBMGO B 2 /6OHOK2Mib GK2iiz2m @ 0+2Ti2m - B.
p2°" [M2-+QmTHO " /2bi2+?MB[m2b /2 7Q+ HBb iBQM-BH T2 K2i /6 Ki
H2 /0#Bi- H TQ'i02 2i H2 +QMi'=H2 /2 H T QT ; iBQM-;"«+2 " H /B 2+il
HBb iBQM /2 H6 bT2+i #B/B 2+iBQMM2H /2 H +QKKmMB+ iBQM TQm" +
"H HQ+ HBb iBQM /2b 0HOK2Mib BKTHB[mOb / Mb H i° MbKBbbBQMV)>
BM/OGT2M/ KK2Mi 2i bBKmHi MOK2Mi p2+ THmbB2m b GHOGK2Mib 0GK2ii:
+?22°+?2° 2MbmBi2 " [m MiB}2  2tTG'BK2Mi H2K2Mi H2b ; BMb TTQ il
B/2MiB}2" b2b HBKBi2b / Mb /Bp2 'b2b +QM};m’ iBQMb GPa 2i LGPa /2 +
GOmiBHBb iBQM /2b bK "iT?2QM2b- i'RB A2 RXi2/MRMpBM/@2H2m" BMi
iBQM " /2 i2Hb bvbi K2b /2 +QKKmMB+ iBQM 2M pm2 /6 TTHB+ iBQMb B
1M 2z2i- mM bK "iT?QM2 T2mi i2 bbBKBHGO " mM GHGK2Mi +QmbiB[m2
bQM Qm b2b KB+ QT?QM2UbV 2i bQM ? mi@T "H2m X *2T2M/ Mi- bQM |
KiB[m2 bmTTHOK2Mi B'2- HB0O2 " H6BMi2 ' p HH2 /2 7°0[m2M+2 +QMbB/
T?2vbB[m2b T "H2 +QMbi m+i2m " /m? mi@T H2m 2i/muUuQm/2bV KB+ C
OKBbbBQM 2i "0+2TiBQM MQM +Q@HQ+ HBbG2b-+2 [mB T2mi BKT +i2"
T H6 Mi2MM2X AH +QMpB2M/> HQ b /60p Hm2 H62z2i /2 +2ii2 MQM
/12 +QKKmMB+ iBQM #B/B 2+iBQMM2H " 7Q+ HBb iBQM-TQm  H2b K K2
2iLGPa[m2 +2HH2b 0im/B02b T 0+0/2KK2MiX

RXKkSm#HB+ iBQMb

G2i ' pBH/2i? b2 T Gb2MiG/ Mb +2 K Mmb+'Bi /QMM0O HB2m mt Tm
TQbi2 " HQ b/2H CQm M0O2/2bD2mM2b +?22 +?22m b 2nVi# 2= QBnMb m B [Brk2
“iB+H2T "m " "HOQ++ bBQM/2H +QM70 2M+2 BMi2 M#BQBIMH 2B5KQ2
"iB+H2 bQmKBb mDQm M H +i +mbiB+ 2M K B kykRX

NXGPa, # 0pB iBQM /mi2'K2 M;H BbLQM@GBM2@P7@aB;?iX
RysxPa, # 0pB iBQM /mi2°'K2 M;H Bb GBM2 P7 aB;?iX
RREHmMb /6RX8 KBHHB "/ /2 bK "iT?QM2b QMi Gid p2M/mb / Mb H2 KQM/2 2M kyR3X

j



@ *?XR AMi"Q/m+iBQ|

RXjP ; MBb iBQM

*2 K Mmb+"Bi 2bi Q°; MBb0O 2M e +? TBi 2IR[®BBI B Q@IimRi+2 KBVER ~
;OM0O" H2 H2 bmD2i #Q /0 / Mb +2ii2 "2+?22 +?22X

G2 +? TBi BRM/O0T2M/ Mi /2b i'QBb bmBp Mib- 2tTHB+Bi2 mM +2°i BM
/[6QmiBHb i?70Q B[m2b- Bbbmb /2 H i?20Q° B2/2 H6BM7Q K iBQM 2i/2 HO
+QKT 0?22MbBQM /m "2bi2 /m K Mmb+ BiX

G2 +? TBiT20b2Mi2 2i Gp Hm2-iQmi /6 #Q /- H2b + T +BilGb 2i HBKBi2
7°0[m2M+2 HBMGO B2 +QMIm2TQm  2M+Q/2° H6BM7Q K iBQM "i® MbK2
mMKQ/ H2i?20Q° B[m2TQm dp Hm2 H2i mt/d62 "2m" m[m2H +QM/mBiH
iBOQM 2bi T°'QTQblc BHK2i2M HmKB "2 H2b HBKBi iBQMb /6mM2 +QKKm
H2 /0p2HQTT2K2Mi /6mM bvbi K2 /2 +QKKmMB+ iBQM KQMQ@UOHOK2Mi
BMbB [m2 H2b K2bm 2b 2tT0 BK2Mi H2b "0 HBbO2b p2+ +2/2 " MB2 2M E
GPa 2i LGPaX

G2 +? TBiIT2QTQb2 mM bvbi K2 /2 +QKKmMB+ iBQM KmHIiB@UOHOK2M
K2ii MiH 7Q+ HBb iBQM /2 H6BM7Q K iBQM 2i BMbB H +QKKmMB+ |
KQMQ@UOHOK2Mib /BbiBM+ib-/ Mb mM2 +QM};m” iBQM /Bi2 2 KmHIiB@m
miBHBb iBQM/6mMJB QB " "2iQm M2K2Mii2KTQ 2H UJ_hV-BX2X-/6nm
uQm THmbB2m bV KQMQ@UIHIOK2MiUbV-"/2b }Mb /2 +QKKmMB+ iBQMtL
2bi T"Gb2Mit2 B+BX G2 bvbi K2 2bi Gp HmGO / Mb H2b K K2b +QM/BiBQM
KOQOMQ@UHOK2Mi T 0+0/2KK2Mi +Bil- }M /2 TQmpQB  H2b +QKT "2 X G«
/12 +QKKmMB+ iBQM LGPa 2bi 0; H2K2Mi KQMi G- 2X;X-2M T 0b2M+2 /06
/MM +QmHQB X

G2 +? TBIiTZHB[M2 H2 bvbi K2J_h m+ b/6mM2 +QKKmMB+ iBQM #B/E
p2+ mMbK "iT?QM2 2i[m MiB}2 H6BKT +i/2H MQM+Q@HQ+ HBb iBQNM
iQmDQm b/ Mb H2b K K2b +QM};m” iBQMb BMiGd ' B2m 2b GKR2ij2X LGPa [n

G2 +? TBHFQM+HMi H2b i" p mt T"Gb2MiGb / Mb +2 K Mmb+'Bi 2i Qz 2/
H2bi" p mt " p2MB X



k “*QKKmMB+ iBQMb +QmbiB[m2b

kKXRAIHOK2Mib /2 H i?0Q B2 /2 HG6BM7Q K iBQM

G2b /QK BM2b /2 H i?0Q°'B2 /2 H6BM7Q 'K iBQM 2i /2b +QKKmMB+ iB
H2 /Gp2HQTT2K2Mi /2 MQK# 2mb2b K0i?Q/2b T2 K2ii Mi- 2Mi*2 mi 2b
H i° MbKBbbBQM /2 H6BM7Q K iBQM /6mM bvbi K2 MmMKGO ' B[m2 " mM n
K MB "2 MQM 2t? mbiBp2-H2 /QK BM2 2i THmbB2m b QmiBHb BKTQ i M
H bmBi2 /m K Mmb+ BiX

KXRX&vbi K2b /2 +QKKmMB+ iBQM MmKGO B[m2

G2b i pmt /2 *X 1X aB?MWMQMOK i?2K iB+ MIQRWNOBMi Q/mBi H THn
> M/2T "iB2/2b +QM+2Tib 2M +QKKmMB+ iBQM MmKG B[m2X IM2 2T @
i MbKBbbBQM 2bi 7Qm MBRRIMB B b@Fim @KTQb2 2M i"QBb T “iB2b , +C
7Q°K22i+ M H/2T QT ; iBQMX

6B:m RXR avbi K2 /2 +QKKmMB+ iBQM MmKa B[m2X

. Mb H2b b2+iBQMb bmBp Mi2b- MQmb HHQMb T Gb2Mi2 bm++BM+i2
/2 T°QT ; iBQM-/2H KBb22M 7Q K2 2i/m +Q/ ;2- BMbB [m2 H2b QmiB

KXRXKkM H /2 T°QT ; iBQM

G2+ M H/2T QT ; iBQM 2bi +QKTQb0O /2b GHGK2Mib bmBp Mib ,
H6OK2ii2m - [mB T2 K2i /2 > vVQMM2 H2 bB;M H " i MbK2ii'2 U Mi2
2i+XVec
H2 KBHB2m /2 T°QT ; iBQM T?2vbB[m2 U B -2 m- +«#H2- 2i+XVc
H2 "0+2Ti2m - [mB T2 K2i /2 + Ti2 > H2bB;M HU Mi2MM2 " /BQ- KB

GQ'b/2H i° MbKBbbBQM-H2bbB:M mt M HQ;B[m2b bm#Bbb2Mi/2b T2"
bQm +2b /2 T2 im # iBOQMbQMiH /BbiQ bBQM-BX2X-mM2 QTa  iBQM }
BX2X- mM T Q+2bbmb HGO iQB?2MMDM hm K KenQWBE iBQBARNERI 2bi

mM GHOK2Mi +HO / Mb H i20Q B2 /2 H6BM7Q K iBQM- + > +62bi HmB [m]
+ T +Bi0 /6mM bvbi K2 " i° MbK2ii'2 /2 H6BM7Q K iBQMX G2 # mBi 2bi
U# mBii?2 KB[m2-# mBi 0H2+i ' QMB[m2- 2i+XV Qm 2ti2 M2 UBMi2 70" 2

8



@ *?XKk *QKKmMMB+ iBQMb +Qmb

/m i2KTb- BH 2bi KQ/GHBbO T > mM T Q+2bbmb /2 # mBiR¥HN MA#2; mbbeE
KQ/GHBb iBQM THmb p M+0d2 T'2M/° 2M +QKTi2 mM # mBi +QHQ 0X
G6mM /2b TTQ'ib K D2m'b /2 *X 1X a? MMQM 2bi /6 pQB > KQMi 0 [r
BKTHB[mM2 [M6BH 2tBhi2 mM2 HBKBi2 BM7  M+?Bbb #H2 /2 i° MbKBbbB!
+ iBQMX SQm > H2 KQMi'2 - *X 1X a? MMQM boé TTmB2bm  H MQiBQM /i

IMi"QTB2®OX2Mi"QTB2 /2H(Y)MMOW2 p "B #H2Y RDiiQEMMG2 T "H "2H iBQ

X
H(Y) = Py (vi) 1ogz[py (yi)]; UkXRV
i=1

QM H p "B #H2 HGO iQB 2 2bi /0}MBR bmK#QyW DR H2K¥H2T2i2M Mi -
MM HT? #2i /IQMMG- p2+ TQm  +? +mM mMWIYiR¥ B HBKE 262 MT# B2 B \
H [m MHEY) 2T 0b2Mi2 H2 MQK# 2 KQV2M /2 #Bib MU+2bb BY2b TQm" +
BX2X-7Qm MBi mM2 K2bm 2 /6BM+2 iBMX2 /2 H p 'B #H2 HQO iQB 2

aB H6QM +QMbB/ 2 /2mt p "B #H2b HO iQ8 2% -b H 6RIM B [QriT2B2 MQ M BE
iBOQMMZHMWMR2tT BK2 HOBM+2 iBim/X/HEA MR MHY BO#HQMMmM2X 1HH?Z
bo0+ Bi

X
H(XJjY) = Px jv (XjJYi)Py (Vi) 10ga[px jy (Xjjyi)l: UkXkV
isj

AM7Q K iBQM Kmim2HH?2 21 M FQABHBXG" MimM + M H v Mi 2M 2Mi 02 n
HO iQB 2 "2biBim Mi 2M bQ iB2 mM2 ¥ - Bd &Bild 7 @ 0Ki QEBQIX K im2HH 2

[m MiB}2 H2 MQK# 2 /2 #Bib i’ MbKBbb Mb2 '2m'b m 0+2Ti2m X G6BM
2M 7QM+iBQM /2 H62Mi'QTB2 /2 a? MMQM 2i /2 H62Mi"QTB2 +QM/BiB Q]

1(X;Y) = H(X)  HXjY): UkXjV

BMbB-H + T +Bigd K tBK H2 /6 mM + M H boQ#iB2Mi 2M i Qmp Mi H /Bl
[mMB K tBKBb2 HOBM7Q K iBQM Kmim2HH?2

C = max[l (X; Y ): UKkX9V
X

MbH2+ b/é6mM+ M H/GTQm pm /2 T2 H(X4Y)BQMH2BXMXH I2H [T ; @
iBQM M2 i° MbK2i[m2 H6BMPOY K=iBQMXmBHQRMi> B 2-/ Mb H2 + b /6mM
i b # mBEIY)= HX)-2i H2 + M H M2 i° MbK2i m+mM2IBMY)KXiBQM miB

*M H; mbbB2MDb H2 + b; mbbB2M U p2+ mM # mBi q:LV- BH 2tBbi2 mM
iB[m2 /2 H + KABIMQWIMA2 T “H2i?20Q K2 /2 a? MMQM®@> “iH2v- ,

Cawon = B logy(L + pPSB) [bit=s]: UKX8V
B

QB 2biH H ";2m”  bT2+i° H2 /m bB;M H UPQ-BH b2 miBKOMMo+2 B/pn M2 WM H
ps-H /2MbBiG /2 TmBbb M+2 bT2+i" H2 /m # mBiX BMbB-H + T +Bil /i
# mBi UPa¥B 2i /2 H H ";2m bB2S  HRHH2m b-H2 a"/0T2M/ G; H2K2
mi 2bB/R

BMbB- HQ 'b[m2 H2 _a" 2bi 7 B#H2- BERQwen 17007 T1AVBH B2p0 MBi" RK 2 Mi /n
S TT P

Ps Ps 1 Ps
C = Blog,(1+ —— —(log.(2 TOm— O UkXeV
AWGN Ja( pBB) DB( 9e(2)) Q 05 B

RXq:L, # 0pB iBQM /mi2 K2 M:;H Bb //BiBp2 q?Bi2: mbbB M LQBb2X

e



kKXR GHOK2Mib /2 H i?0Q B2 /2 H6BM7Q K iBQM

2i- HQ b[m2 H2 _a" 2bi 7Q i- BX2X-CGawbn; /MI2/p WIQ R-Bi?KB[m2K2Mi /

a’

Ps Ps Ps
C =Bl 1+ — Bl —_— T —_— 1: UkXdV
AWGN 09,( ) ) 09,( 05 B ) Qm 05 B
+ T +Bid TQm mM2 H ";2m" b

G }:m¥XKk2T Gb2Mi2 HGGPQHMIBQM /2 H

TmBbb M+2 bT2+i" H2 /m # mBi +QMbi Mi2b- BX2X-2M 7PHb Mi m;K2Mi

6B;m RXk * T +Bid/m+ M H qL: 2M 7QM+iBQM FAmrxXa" TQm’

G }:mIWXT2 K2i /16Q#b2 p2° H2 +QKTQ i2K2Mi /2 H + T +Bit 2M 7QN
bT2+i° H2-TQm mM > TTQ i TmBbb M+2 "2im2 bm > /2MbBiG /2 TmBbb M

* T +Bid/m+ M H/2 T QT ; iBQM q:L 2M 7QM+iBQM /2 H H

6B;m RX]j
TQms=ps =102 b1 X

_0;:BQMb HBKBWbXTH +2/ Mb H2 + bAgF-mM-QMBOMiX aBH H “:2m  bT24
/IBKBMm2-H + T +Bi0 /QTi2 H2 +QKTQ i2K2K\W-0B HBH iTb1 KA & Bm HB QWi
KXjT “H "0;BQM/2H H “;2m bT2+i° H2 HBKBi2X . MB+ 2D Mi BIM - H:
7Q°i BKT €aldh'X m +QMi> B'2-bBH H “;2m  bT2+i° H2 m;K2Mi2- H +
H2 +QKTQ i2K2Mi /0+ Bi KXeB BH[mbiBQ Nk XHT T;h 20;BQM /2 H TmBbb |
HBKBi2X . Mb +2ii2 "0:BQM-BH 210’ @ MB mB/QM B # Bl 2CRA#K X i*l2H" KQMi 2

d



@ *?XKk *QKKmMMB+ iBQMb +Qmb

[M2- TQm™ m:K2Mi2  2{+ +2K2MiH + T +Bid /6mM + M H/QMi H /2MDbB
/m # mBi 2bi +QMbi Mi2- BH 7 mi mM2 m;B2%ii /iB{XMLMQMDB[m22H2b
bvbi K2b bQMi BMbB HBKBiadb T "H H ;2m  bT2+i  H2 /BbTQMB#H2 2i
/IQM+- " H6OKBbbBQMX

KXRXJBb2 2M 7Q K2

1M 2Mi"02 2i2M bQ'iB2/m+ M H/2 T QT ; iBQM-QM i'Qmp2 /2b QT0Q
Im bB;M H- "2bT2+iBp2K2Mi TT2HGO02b H KQ/mH iBQM 2i H /GKQ/mH iE
[2 7°0[m2M+2 #2MADiIHZIi2 ' KBMO 2M i2KTh TTs Bi ZMBQUPEn2M+2 T " b
H ;2m bTB+-HOHR2K2Mi TT2HGO2 H “;2m™ /2 # M/2 Qm # M/2 /2 * "bQMX
/G}MBi +QKK2 HOGi2M/m2 7°0[m2MiB2HH?2 %% /B HMZ B D [2 M +2) Nin+ B BA;i M
+ "bQMnNMQi2bhR IR bB;M mt KQ/mHOb 2M 7°0[m2M+2 bQMi +H bbb :
7TQM+iBQM /2 H2m > BM/B+2 /2 KQ/mH/iBQBI i/2H7[rapPm 2 M + 2

fmax_
= g UkX3V

G /0pB iBQM K tBK H2 /2f Zx02 Mi2WASHR+ “§2MiM2 THmMb GHQB:MG2 /2b 7 Q[r
/mbB:M HKQ/mHGOX IMbB:M HKQ/mHQ 2bi /Bi2i # H/220# ®B221B8B
G6QTO  iBQM /2 KQ/mH iBQM +QMbBbi2 © bbQ+B2° " mM Qm THmMbB2n
AH 2tBbi2 mM2 H “:2 7 KBHH2 /2 KQ/mH iBQMbX PM T2mi +Bi2° H2b K
TQ i2mb2b +QKK2 "SaE- Z J- 6aE- PPE- SaE- 2i+X- /QMi QM TQm " i Qi
@ "M2H n/B:Bi HpXyR9

avK#QHIM bvK#QH2 2bi mM2 7Q K2 M HQ:B[m2 + > +i0 BbiB[m2- /0i2"
i2KTbh bvKEFQ@H2TQm  H2b bB;M mt "H ;2 # M/2 bmTTQbdb /Q aM p Mi-
H ;2m /28 RIH 7 0[m2M+2.42"ibWK#QH2- [mB 2T 0b2Mi2 mM #Bi Qm
/2 #Bib- T2 K2i /2 7 B'2 H i° MbBiBQM 2Mi 2 H6BM7Q K iBQM MmKGQ E
G6 bb2K#H ;2 /2 THMbB2m b bvK#QH2b- T MKBTRMK2MH2 K# 8 2B/Q M Bdirhil
bB:M H KQ/mHaX

.0#Bi #BM B 2 2i 2{+ +Bi0 bT2W HHZK2M+2 /2 +Q/ ;2- QM /G}MBi H2 /0+
Dp /6mM i2H bB;M H T °

Dy = 'ngT(M) [bit=s]; UKXNV
2i bQM 2{+ +Bid bT2+i" H2
_ Dp _ log,(M) N
=B - BT [bit=s=H2z]: UKXRyV

*QKK2 H2 KQMi 2Mi *X 10@ad VMMM QKKmMB + iBDIMXRMDNKQ ni?2Q vnR
H2 T"QBMBbi mMT ~ K i'2BKTQ i Mi[mB + > +i0"Bb2 H6Q++mT iBQM i2K
/2 T QT ; iBQMX

G 7QKmH iBQM /2 H *XBWBRIKZ7XQ#b2 p2  [M2H + T +Bid/m+ M
bB QM m:;K2Mi2 H /Bbi M+2 /2 T°QT ; iBQM- + > +2H +QM/mBi ;aMa"
/2 H TmBbb M+2 "2Tm2 T ~ bvK#QH2X PM T2mi ++ QWi'2 H TmBbb M
+2i BM+QMpaMB2Mi- K Bb +2H T2mi MG+2bbBi2°  mM2 ;> M/2 TmBbb M
+Q2i2mtX



kKXR GHOK2Mib /2 H i?0Q B2 /2 H6BM7Q K iBQM

Gi H2K2Mi bT2+i MXH2 + b /2 7 B#H2b TmBbb M+2b- BH T2mi i 2 BMid
H “:2m > bT2+i° H2 BKTQ i Mi2 p2+ mM i2KTb bvK#QH2 (i; H2K2Mi BKTQ
H2K2Mi bT2+i> HX IM i2H i2KTb bvK#Q P2 MRMK 2iM/ 6- @ MBRWd "Ri H2 #0M
[6MM2 H “;2 # M/2X G2 "0bmHi i /6mM2 i2HH2 QTQO" iBQM 2bi /6Q#i2MB"
LO MKQBMb- H6Gi H2K2Mi bT2+i> H2 T 0b2Mi2 THmbB2m b p Mi ;2b,
bd+m ™ Bb iBQM/2b +QKKmMB+ iBQMb2M/BKBMm MiH2 _a"- p2+ 0
BM/Bb+" i2c
m:K2Mi iBQM /2 H “0bBbi M+2 mt BMi2 70°2M+2 M im 2HH2b U/
# QmBHEH ;2b
HBKBi iBQM /2 H6Gp MQmBbb2K2Mi /m bB:M H 2i 7 B#H2 b2MbB#B'
HBKBi iBQM /2 H /2MbBiQ bT2+i> H2 /2 TmBbb M+2 }M /2 T2 K2ii’
++ b KmHIiBTH2bX
S KB +2b i2+?MB[m2b /60i H2K2Mi- Q MHI2 naia@Bri 2 MH2Q6 2 #hP2+La@
MB[m2b H ;2K2Mi miBHBbO2b/ Mb H2 /QK BM2 KBHBi B 2- }M/62z2+inm
H2 MBp2 m /2 # mBi-2i TQm  H2b bvbi K2b _ . - }M /6 m;K2Mi2  H "db

KXRXQ/ ;2 @ /0+Q/ ;2

G2+Q/ ;22bimM2 MQIiBQM +QKTH2t2 [mB "2+Qmp 2 mM +2°i BM MQKH1
B+B H2b +QM+2Tib ;0MO" mt T2 K2ii Mi mM2 #QMM2 +QKT 0?2MbBQM /
mM bvbi K2 /2 +QKKmMB+ iBQM MmKQO B[m2X GRX¥RQ2mH 2i/2 b # /B B b
2M i QBb OHOK2Mib /BbiBM+ibX . MbHOQ /2 +? QMQHQ;B[m2/2 i Bi2K
+Q/ ;2 /2bQm +2-[mB +QKT 2bb2 H6BM7Q K iBQM miBH2- TmBb H2 +Q
bB #2bQBM 2bi- mM2 i Mb7Q K iBQM + ' vTiQ;  T?B[m2 /m K2bb ;2 2i- 2
DQmi2/2H "2/QM/ M+2 " HO6BM7Q K iBQM }M /6 m;K2Mi2 " H "Q#mbi2

27 1QM M HQ;m2-H2KQ/mH2/2/0+Q/ ;2b2° +QKTQbO-/ MbHO6Q /"
K2Mi-/6mM /0+Q/ ;2/2+ M H-TmBb /6mM KQ/mH2 /2 /G+?Bz 2K2Mi- T2"
+'vTiQ M HviB[m2 /m K2bb ;2- 2i- 2M}M- /6mM /OG+Q/ ;2 /2 bQm +2 TQm
iBQM miBH2X S "KB H2b QTGO iBQMb H2b THmb miBHBbGO2b- QM T2mi 2
i Mb7Q K iBQM ,

+Q/2m'b /2 bQm +2 b Mb T2'i2 U+Q/ ;2 _G1- +Q/ ;2 Gwqg- 2i+XV 2
CS1:-JS1:-2i+XVc¢
+Q/2m b /2 +?Bz 2K2Mi miBHBb Mi/2b H;Q ' Bi?K2b /2 +?Bz 2K2Mi
*Gb - 2i+XV-/2b H;Q'Bi?K2b /2 +?Bz 2K2Mi bvKGi'B[m2b 2i bvKi
/12?2 +?2 ;2-2i+Xc
+Q/2m°b /2 + M Hi2Hb [m2 H2 +Q/2 /2 _22/@aQHQKQM- H62Mi 2H -
iB7b- H2b im #Q +Q/2b- 2i+X
G2b QTGO iBQMb /2 +Q/ ;2@/0+Q/ ;2 /2 + M HbQMi bQmp2Mi TTHB[m
# mBidb Qm TQm H ;2biBQM /2 ;" M/b pQHmMK2b /2 /IQMM0O2b- BX2X- H’
/2b bvK#QH2b GKBb 2bi 7Q i2X 1HH2b /0i2+i2Mi Qm "0/mBb2Mi- pQB "
T2mp2Mi 0; H2K2Mi T°2M/ 2 /2b /0+BbBQMb /2 +Q "2+iBQM-2M + b /622
+QM+2"M Mi HOOI i T'Q# #H2 /6mM #Bi K M[m MiVX

_2M/2K2Mi 2i /G#Bi #BM B GQaQB#H2M QM /2 +Q/ ;2/2+ M H m;K2Mi2 H
/[ 6mM2 i° MbKBbbBQM K Bb /BKBMmM2 H2 /G#Bi2M DQmi MimM Qm THm
mM K2bb ;2 v Mi bm#B mM +Q/ ;2 /2 + M HBIIK #BOKTABAM7/Q K iBQM mi

kX'"QmBHH ;2 , QTd0" iBQM BMi2MiBQMM2HH2 /6Q++mT iBQM /6mM2 # M/2 /2 7 0[m2
+2ii2 # M/22i "2M/ 2 /6 mi'2b +QKKmMB+ iBQMb TQi2MiB2HH2b BKTQbbB#H2bX

jX6>aa , # GapB iBQM /mi2°'K2 M;H Bb 6 2[m2M+v >QTTBM; aT 2 / aT2+i mKX

9Xaaa, # 0pB iBQM /mi2°'K2 M;H Bb .B'2+ia2[m2M+2 aT 2 / aT2+i mKX

8Xaa, # GpB iBQM /mi2°'K2 M;H Bb *?B T aT 2 /aT2+i mKX

N



@ *?XKk *QKKmMMB+ iBQMb +Qmb

2i(n k) #Bib /2 "2/QM/ M+2X PM T2mi HQ b 2tT B K%, -H2M T4 #BND B /2nn
JO#Bi #BH, BSR7 X 0[mK)RMM UM "2MRKAMIQ/ ;2 /2 + M H-i2H [m2

Dyy = RDy; UKXRRYV

1M T  iB[m2- H6BM7Q K iBQM 2MpQvi2- +QKK2 / Mb H2 + b /6mM2 +QN\
Tb/2i BHH2IMB2 +QMMm2 "T'BQ ' BX }M/2TQmpQB  TTHB[mM2 mM +
H6BM7Q K iBQM 2bi ;:GM0" H2K2Mi b2;K2Mid2 2M #HQ+bc QM T "H2 /2
T "iB+mHB2 -2i TQm  mM bvbi K2 /2 +QKKmMB+ iBQM TQm  H2[m2H QM
/60KBbbBQM 2bi mM2 7QM+iBQM #BRDB2k=nXp2- QM Q#iB2Mi HQ'b

§ iBi'2 /62t2KTH2- aiBKb?QT miBHBb2 mMB[m2K2Mi mM2 QTa  iBQM
i BM2b TTHB+ iBQMb- mM2 "2/QM/ M+2 " H6OKBbbBQM- BX2X-H 0Tl
K iBQMX . MbH2b i  p mt T Gb2Midb/ Mb +2 K Mmb+ Bi-iQmi2b H2b QT
bQMi H Bbba2b /2 +-iGc mM #Bi Qm mM2 i° K2 /2 #Bib 2bi /B 2+i2K2Mi -
K iBQM 2Mi® Mi2 2i bQ i Mi2 /m bvbi K2 /2 +QKKmMB+ iBQMX

Gp Hm iBQM /2 H [m HBid /6mM2 i’ }MO/KBpbBOMM T2 7Q K M+2 /6mM L
/2 +QKKmMMB+ iBQM- QM miBHBb2 H T Q# #B-HBi 8 2K2M2 T B2H02 0% 2T
[MB T2mi i°2 2biBKG2 "HO B/2/2 MQK# 2mb2b Kdi?Q/2b p M+02b U2bi
/2 KGH M;2 ; mbbB2M- 2i+XV- MQi KK2Mi/ Mb /2b + b /2 "0+2TiBQM " H¢
CX .QMOK;n2biBK iBQMNKWRY b2b i> p mt /2 i? b2X 1tTG BK2Mi H2K2Mi-
H2 "1 _ " HO6 B/2 /6mM 2biBK[M@B12bM/@INIMA T > H2 > TTQ i 2Mi 2 H2 MQK/
+QMbi i02b m /NQ2i;22 MQK# 2 /2 #B iMyis - BXREKb

Nerr_
Niits
G T ' G+BbBQM /2 +2i 2biBK i2m > MQM #MBisBDIOT 20 KKAM i 22 +fRMp2 ;2" p2"
H2 "1_X

G2"1 T2mi i"2+ H+mHGO p2+ Qmb Mb +Q/ ;2X 1M T  iB[m2-/ Mb H2
_6- QM +QMDbBY 2bi[m2+2Ti #H2 HQ b[moBH Db /@ M B O/ T2THB+ iBQM /|
+Q/ ;2X 1M 2z2i-/2b"1_/2+2iQ /"2 ii2BM/"QMi 7 +BH2Ka@MmRIRp H2m
7QBb H +Q "'2+iBQM /62 "2m b 2z2+im0a2X

r= UkXRKV

"1 2iAlaXIM T  iB[m2-H2"1_ /GT2M/ T BM+BT H2K2Mi/m _a" K Bb 0; H
bB:M Hbm  HmMB@K K2¢c QM T "H2 HQ b /6BMi2 7 F\2DM*2 2MIMD Ky KI2Q
2bi mMmM2 7Q K2 /2 /IBbiQ " bBQM- [mMm6QM bbBKBH2 " /m # mBi- 2i [mB bz
[6mMM bvK#QH2 T " H2 UQm H2bV bvK#QH2UbV T G+0/2MiUbVX G T BM
2biH T°'QT ; iBQM KmHiB@i® D2ib, H2b "G4~2tBQMb /2 H i MbKBbbBQI
T°Q/mMBb2Mi /2b 0+?2Qb [mMB bd DQmi2Mi m bB;M H "2im- BM/mBb Mi E
bvK#QH2b H2b mMb T ~° TTQ i mt mi 2bX aB +2/0+ H ;2/2pB2Mii QT ;
/I6MM bvK#QH2 bm™ H6 mi 2 pB2Mi /BbiQ /"2 H2 bB;M H 2i 2Mi- WM2 /2b

G2bi> pmt/6>XLv[mBbi T ' db2Mi2MimM +2°i BM MQK# 2 /2 + Bi "2b "~
iQmi AMw[mBbin+2 i BMoMWN kB bin+2 i BMXRNKRB H2b i2+?MB[m2b ivTl
K2Mi KBb2b 2M TH +2 TQm  +QMi'2° H6Ala- QM T2mi +Bi2° HOG; HBb i
HOmMiBHBD iBQM /2 +Q/2b +Q  2+i2m b /62 "2m bX

*2b QmiBHb bQMi miBHBbOb TOM iQmi2 +QKKmMB+ iBQMb MmKQO B[m
T ;iBQM +QMbB/00 2i H2 ivT2 /6QM/2 miBHBbG-T "KB H2b QM/2b GH2-
*2 [m2ivT2 m™ /2b + ° +i0°BbiB[m2b 2i /2b T°QT BOiGb T°QT 2bX

eX'l , #0apB iBQM /mi2 K2 M:;H Bb "Bi 1°°Q  _ i2X
dXAaA , #°0pB iBQM /mi2 K2 M;H Bb AMi2 avK#QH AMi2 72 2M+2X

Ry



kXk OHOK2Mib /6 +QmbiB[m2

KXKGHOGK2Mib /6 +QmbiB[m2

Mb bQM ++2TiBQM H THmb H ";2- H6 +QmbiB[m2 +QM+2" M2 HoOGi
iBi2b T2 im # iBQMb / Mb H2b ; x- H2b HB[mB/2b Qm H2b bQHB/2bX G
° M/ MQK#'2/2/QK BM2b +QKK2 H6 +QmbiB[m2 m/B#H2-H bBbKQHQ;
HO +QmbiB[m2 bQmb@K "BM2- 2i+X

*2ii2b2+iBQM T Gb2Mi2H +H bbB}+ iBQMDbT2+i> H2/2bbQMbX om M
b2 7Q+ HBb2 B+B bm* H6(0im/2 2i H6miBHBb iBQM /2b mHi® bQMbX SQm
/2 pQB2b miBHBbG2 TQm  H2b Mi2MM2b +QmbiB[m2b / Mb MQK# 2 /6
OHOK2Mib bQMi BKTQ'i Mib TQm  H #QMM2 +QKT 0?2MbBQM /2 H bmB

kXkXRH bbB}+ iBQM /2b bQMb

G2b bQMb bQMi +H bbb b2HQM H2m™ ? mi2m - BX2X-H2m 7' 0[m2M+
?mK BMB[M " /nH2bnRN&R b2mBH /2 T2 +2TiBQM 2i H HBKBi2 bmT{d B
T2 K2ii2Mi BMbB /2 /JG}MB" H2 +? KT m/BiB7 2M 7QM+iBQM /2 H 7 Q[r
QM/2 +QmbiB[m2X *2b #Q M2b bQMi "2bT2+iBp2K2Mi }td2b-b2HQM H2b
MmiQm /2 Re "ky F>xXBOQMM2mMM2 "2T Gb2Mi iBQM2M 7 0[m2M+2 /2 +2
PMvi'Qmp2 H2b BM7" bQMb-2M /2bbQmb /mb2mBH /2 T2 +2TiBQM- H2
bmTO ' B2m ™2 /2 T2 +2TiBQM-2i2M}M H2b ?2vT2°'bQMb- m@/2H" /2 kyy J>
/2b 2t2KTH2b /6 TTHB+ iBQMb +QKKmM2b bQMi BM/B[m@2bX

6B:m RX9 *H bbB}+ iBQM bT2+i> H2 /2b bQMbX

kXkXkBbiQ B[m2 /2b mHi® bQMb

1M RAN9- H2 #BQHQ;Bbi2 Bi HB2M G xx Q aT HH Mx MB Gim/B2 H2 +
(/BDF;" 7nbT HH Mx NRbARNEMp 2 [ M62HH2b b6Q B2Mi2Mi 2M miBHBb
+QMMM2 mDQmM /6?mB bQmb H2 i2°' K2 /60+?QHQ+ HBb iBQM- pB /2b
?mK BM2- BX2X-H2b mHi" bQMbX

G2biQmi T '2KB2'bi> pmtbm H ;0M0 iBQM 2i H6Gim/2 /2 T?20MQK N
bQMi K2Mdb T "aB” 6> M+Bb: HIQM "H }M /m sAs K2 bB +H2 }M /2 i2bi
7°0[m2M+2 /2b m/BiBQMb ?mK BM2 2i MBK H2X AH BMp2Mi2 mM bB|2
bQM®BF>xXS "H bmBi2-H2b i p mt/R PMIMRKQMNM2(/2HK MNR2RINyk
RNyy 2i /2 CX >X > "iK MMRIMNIXNI2rnRNRM RNRe T2 K2ii2Mi /2 TQmbb:
7°0[m2M+2b ;MO 2B DMXb[Mo6 ™

.2mt Gp M2K2Mib BKTQ i Mib/2 H6?BbiQB BBi WMBWBNRX i tH7;m2 /i
/12 RNRI@RNR3- pQMi TQmbb2 " H "2+?22°+?2 bm " H T°'QT ; iBQM mHi"
/2 10i2+i2° /2b Q#bi +H2b 2i /12b bQmb@K "BMbX G2b /BzGd 2Mibi" p mt/

RR



@ *?XKk *QKKmMMB+ iBQMb +Qmb

OH2+i'B+Bi0d T2 K2ii2Mi- 2M +QHH #Q  iBQM p2+ *X *?BHQrBFv- H +°
+?BHQrbFvNnT Q/m+iB@MNRNRdbmBi2- H2 /Gp2HQTT2K2Mi /2 “Gb2 mt "
T? b2 TQm™  H2b Mi2MM2b *~ / "bX

BMbB-QM pQBiH2b mHi® bQMb TTHB[mdb "mMi> bH ;2T M2H/2/Q
/IB+ H2QmM 2M+Q 2 H2 +QMi ' -H2 MQM /2bi ' m+iB7X G20 2%#p @ /2 TXIG B Ko
H272#p 2n +QmbiB[mR2nky®@9i@Ri mM2 HBbi2 2t? mbiBp2 2i /i BHHGO2 /2
H6 +QmbiB[m2 mHi° bOQOMQ 2X PM T2mi baT "2° Ho6miBHBb iBQM /2b mH
/IBz0°2M+B MiH2b TTHB+ iBQMb /60KBbbBQM 2ifQm /2 /0i2+iBQM 2i H2

TTHB+ iBQMb / Mb*Q&X B EpQ[ma T 0+0/2KK2Mi- H2 aPL _ T2 K2i /2 /0
T Gb2M+2 /2 #+iBK2Mib bQmb Qm "H bm 7 +2 /2 H62 m U# i2 m- bQmb
[m2/2b KBM2b K "BM2b Qm /2b bQmb@K “BMb 2i /62biBK2  H T Q7QM/2
AH 2bi mDQmM /6?mB 0; H2K2Mi miBHBbO / Mb H2 /QK BM2 /2 H T +22-
TQBbbQMbX . Mb H2b TTHB+ iBQMb ;> M/ Tm#HB+ /60KBbbBQM /6mHi"
# +b /2 M2iiQv ;2 T " mHi> bQMb 2i H2b /Bzmb2m b /2 7TmKQ2X .6mM TQ
H2b mHi° bQMb bQMi miBHBbab-T ~2t2KTH2- 2M "Q#QiB[m2-TQm  H2 -
2M+Q 2 TQm T2 K2ii'2 mt THQM:2m b /60+? M;2  2Mi'2 2mt Qm p2+ H
bQMi “2M/m2b TQbbB#H2b T ~ H6miBHBb iBQM /2 KQ/mH iBQMb MmKQ
+QKK2 H2 /Gi BHH2Mi :X ZEBQQ@nKBXQ @R {/KnkyRd

TTHB+ iBQMb / Mb. Wik BI&X B - H2b TTHB+ iBQMb /2b mHi® bQMb bQMi
/IQK BM2 m/B#H2- +QKK2 H2 KQMi 2Mi T ~ 2t2KTHRmR@R2Xrn Wy RKk HX / |
1M RNd9- CX "BHHBM;bH2v /Op2HQTT2#BMHBW2 bl-bQ VT2 +«QumbhBB@EMR2N e
K2ii MiH HQ+ HBb iBQM /2 bQm +2b bQMQ 2H0F Q¥ BIMMH/2Hh MWL D
[MB bmBp2Mi- QM pQBi TT ~ Wi 2 /2b "0b2 mt /2 KB+ QT?QM2b bBKBF
bT2+i"2 bQMQ 2 2i mHi> bQMQ 2 /2 KQi2Zm b U pBQM /2 +QK# i- pBQM
TB +2b BM/mbi B2HH2b- 2M miBHBb Mi H2 T'BM+BT2 /2 7Q K iBQM /2 |
Tm#HB+ /60KBbbBQMb /6mHi™ bQMb / Mb H6 B - QM T2mi +Bi2  H2b idFk
+QmbiB[m2- Gim/B02 /2TmBb THmbB2m'b MMGO2b / Mb /Bp2°'b H #Q " i
+QMi " -H2 b Mb +QMi +i /2 T2iBib Q#D2Hy WX *2bhi2 BNDDD'BL2BHRBIT /2 HOp
2M/m2 Tm#HB[m2 T " H L @a2i2M2RiNd 82(B HARNA& "KBb H2 /Gp2HQTT.
K2Mi /2 IBbTQbBiIiB7b 2tT0 BKhABW viGR p2Hbn [BI@VH2pDkQB@tB2 /mbi
Q+7?B BnTBtB2ARKyWBIMiIBHBb2Mi /2b "0b2 mt /60K2ii2m bX .2 "0+2Mi2b
mH #Q° iQB'2 KO'B+ BM M iBQM H /BR2HnNnBHE?2 W MMLBVIKQMRe 2Mi
H TQi2MiB HBiG /6 TTHB+ iBQMb /2 "0b2 mt TBOXxQUH2+i B[m2b TQm"
M/ Tm#HB+X .0mM TQBMi /2 pm2 +QKKmMB+ iBQM- QM "2i"Qmp2 HO6m
/ Mb /Bp2 b T°"Q/mBib 2i TTHB+ iBQMb i2Hb [m2 H i0HOG+QKK M/2 w2N
H2b 2M+2BMi2b /6 FQmbiB+ i mQ#B B han-VEBQBINM 2 HBH?IQ rfd 2 My+RB 2 H
+QKKmMB+ iBQM 2M BMiG ' B2m™ +QKK2 T ' 0b2MWIQBRRNBM Q@ Q HixRyyH X /
IM/2iB 2" T "iB/2 "0b2 mt/2 "0+2Ti2m b 2i Qm /60K2ii2m b- BH 2bi
TH +2 /2bi° Bi2K2Mib bT0+B}[m2bX

kXkXBQ K iBQM /2 pQB2b

SHmbB2m b Ki?Q/2b T2 K2ii2Mi /2 HQ+ HBb2  /2b bQm +2b +Qmbi
/6B/2MiB}+ iBQM Qm /6?QHQ;” T?B2 +QmbiB[m2c QM b6BMiG 2bb2 B+
+?2KBMb /2 T'QT ; iBQM bT0+B}[m2bX GQ b[m2 H2 +? KT 0KBb T ™ mM
/2 KB+ ' QT?2QM2b U Mi2MM2V- +2mt@+B "2IQBp2Mi /2b QM/2b bT?20 B[n
T Q+?2- H2b[m2HH2b /2pB2MM2Mi [m bBK2Mi TH M2b 2M +QM/BiBQM
2T 0b2MiG2 bmkW8};m 2

3XaPL _, #0pB iBQM /mi2°'K2 M;H BbaPmM/L pB; iBQM M/ _ M;BM;

Rk



kXk OHOK2Mib /6 +QmbiB[m2

6B;m RX8 _0+2TiBQM /6mM2 QM/2 +QmbiB[m2 T " mM "0b2 m /2 KB+ C
T Q+?2 2i HQBMi BMX

GQ b[m2[mémM2 bQm +2- 0K2ITQKBER)QMH BMtb-iiMIimBi 2M QM/2 /2
T 2bbBQM /2cG-0HAO B2 KB+ QT?2QM2-% H 2TQBBIMMBMMT "2bbBQM
s(t lixs XiJ'J')
(6 %) = ————2—"! UKkXRjV
pi (t; %) iixs % |
BMbB- H2b bB:M mt "2Iimb T " H2 "0b2 m T 0b2Mi2Mi mM /0T? b :2 ivTB
PQB2 "HO mi'2X SQOm i"Qmp2 " H TQbBIiBQM /2 H bQm +2{tXNX*+QMbi ' m
G2/0T? b ;2 2bi/QMMO T °

X
y(t:>?fb=Ni pi(t+ (X% %);%); UKkXROV
i=1
QM(X% %) = jixX® xjj=0X GQ Pm2xs- H2b “2i /b HBOb "H T QT ; iBQM bQN
T H2b/0+ HTAWHB[mab bm™ +? [m2 pQB2X BMbB-H2b /Bz0 2Mi2b +QM
7 Bb+2 mb2bQKK2Mi/2 K MB "2 +Q?20°'2Mi2 2i;0M "ZmMM TBHUGBNM2ZMb
7Q+ H2X 1M 2z2i-2M /2?Q b /2 +2ii2 TQbBIiBQM- +2ii2 bydtke® PBQM MG62b
THmb 7 B#H2X
Mb /2b +QM/BiBQMb /2 +? KT T ' Q+?2-H2b /BK2MbBQMb /2 H i +?2°
H2[m@K9) 2b3/" 2M /2bbQmb /m K tBKmK /2 +2HH2@+B- bQMi + * +i0 Bt
Q#HQM;m2 miQm /m TQBMi 7Q+ H- bBimIHHMIBRIMM +2 GQRK2H2T 0b?2
bm ™ H };kXSQm” /2b bB;M mt KQMQ+? QK ILBRmEBbHH IAB®M;m2m2
7Q+ H2 bQMi /I QMM02b T °
- F 2 ; _ F.
L=7 (5) 2i I= o UKXR8V
QWM 2biH H ;2m /2 H6 MH2ME@®R;22m™ /6QM/2 /m bB;M HX BMbB- H .
TQbBIiBQM K tBKmK T2 K2i /2 HQ+ HBb2 " H bQm +2X 1M +? KT HQBM
T2mi i°2 2biBK0OX
*2ii2 K0i?Q/2 /2 HQ+ HBb iBQM 2bi mM2 KGi?Q/2 +H bbB[m2 T ~ “2i °/
7Q K iBQM /2 pQB2b T2mi G; H2K2Mi i°2 "0 HBbG2 T ~ /2b KOi?Q/2b /8
bQHMIBQM /O6mM T Q#H K2 /6QTiBKBb iBQM-Qm2M+Q 2T " /2b K0i?Q/
TQbBIBQMX G2 "0bmHi i Q#i2kORP2vhE HOZBMiBQ@MIi0 +QKK2 mM2 +QM
bT iB H2 /2 H "0TQMb2 /2 H6 Mi2MM2X G6B/2MiB}+ iBQM 2i H HQ+ H
TQbBIiBQM / Mb H62bT +2- /2 H bQm +2 TQm "QMi /QM+ i°2 "0 HBbG?Z
H;Q ' Bi?K2b /0/B0b i2HDON[@m HJ7aKBHH2 /2b H;Q Bi?K2b ? mi2 "GbQH
*G1 L-TQm M2 +Bi2  [moé2mtX

NXJa, #0pB iBQM /mi2 K2 M;H Bb .2+QMpQHmMiBQM TT ' Q +? 7Q i?2J TTBM: Q

Rj



@ *?XKk *QKKmMMB+ iBQMb +Qmb

Mb H2 + b /m +? KTkMQBMi BMidsin( o)- QM2bi H /Bbi M+2 BMi2 @QOHQ
F 2bi H /Bbi M+2 7Q+ H2- BX2X- H /Bbi M+2 2Mj 2bH M 50M2HR 2MH 2bI® |
bQm +2 2i H2 "Gb2 m T ~ > TTQ'i"H MQ 'K H2 "H6 t2/m “0Gb2 mX *2ii2
M@/2H /2 H /Bbi M+2 /6 /M}MIBR7TI2ZHH2 [m2

der = : UkXReV
Co

6B;m'RXe h +?27Q+ H22M +? KT HB# 2X

Mb +2ii2 TT QtBK iBQM- QM T2mi 2biBK2R(H /5®TM) Mb22NM ; fi2H B 2
QHOK2Mib /Bb+ 2ib-TQm mM2 QM/2X d WHE 2 bé BOIM BI 22T 2
h i
sine 3kD(sin  sin g)
R()= ~ ¥ i
N sine ikd(sin  sin o)

; UkXRdV

QKM=2= 28ing 2biH 7QM+iBQM bBMmb + "/BM HX aB HO0+ "i2K2Mi 2Mi 2
2bi BM70°'B2m™ " H /2KB@HQM;m2m  /6QM/2- QM T2mi TT QtBK2 H °C

1

1 . .
R() N sing ékD(sm sin ¢) : UKkXR3V

6B;m RXd _ vVQMM2K2Mi /0 Mi2MM2b /2 3 GHOK2Mib +Q "2+i2K2Mi G+7?
; m+?22V 2ibQmb@0+? MIiBHHQMMU2=8}FmXx® #340 & B 2\h =2 X

G }:mWXU2T 0b2Mi2 H2 "RMY MQ@NK HBbO /6mM “0b2 m /2 3 OHOK2Mib
QM/2 BM+B/2Mi2oMQ K Hi2/®D 7 0[m2K@+F2>xX G2 bBMmb + /BM H 7 Bi TT
mM HQ#2 T'BM+BT H 2i /2b HQ#2b b2+QM/ B 2bX G2 + b QM H2 “(b2 m 2
2T 0b2Mid " m+?2/ MBGaB HOQ+ “i2K2Mi 2Mi"2 H2b OHOK2Mib 2bi bmT
HQM:m2m  /6QM/2- H2 /OMQKBMXRRApB2M6 THMIBYMB#H2 [m2 R 2i 2Mi"
KTHB}+ iBQM /2b HQ#2b b2+QM/ B 2b, QM /Bi[m2 H2 Gb2 m2bibQmba@
"/°QBi2/ Mb Hk}X@n ™Mb +2ii2 +QM};m" iBQM- QM pQBi/QM+ TT * Wi 2 T
HQ#2b /QMi H6 KTHBIm/2 2bi G: H2 “+2HH2 /m HQ#2 T'BM+BT Hc +2 bQ

R9



kXk OHOK2Mib /6 +QmbiB[m2

/Im HQ#2 T'BM+BT H 2i /2b HQ#2b /2 siib2=m=DbX /@ MM@ilR2M+2 /2 HQ# 2|
/2 "0b2 mBM/mBi mM2 BM/(i2 KBM iBQM bm™  H6 M;H2 /6BM+B/2M+2X

_0+BT ' Q[mM2K2Mi- TQm™ mM "Gb2 m/60K2ii2m b- mM2 QM/2 T2mi@ i
2i 7/ bmT +? [Im2 pQB2 /00KBbbBQM /6mM2 Mi2MM2 /60K2ii2m bX G2l
UH ;2m  2i HQM;m2m'V 2i /2 " vQMM2K2Mi bQMi HQ b B/2MiB[m2b " +.
/12" VQMM2K2Mi pm T 0+/e2KK2MiX

R8






J *QKKmMB+ iBOMb KOQMQ @ GHOK 2

i XRAMi"Q/m+iBQM

IM bvbi K2/2 +QKKmMB+ iBQM i MbK2i/2 H6BM7Q K iBQM/ Mb H2 K|
mM 0K2ii2m™ UhtV 2i mM "0+2Ti2m" U_tV m i p2'b/6mM + KWK /2 T QT
G2b KQ/mH2b ht 2i _t T2mp2Mi i2 +QMbiBimib- BM/GT2M/ KK2Mi- /6m
+2 [mB +QM/mBi BMbB " THmbB2m'b +QM};m” iBQMbX IM2 +QM};m" il
[62Mi02bfbQ B2 MAKEPh GK2ii2m b bQMi H2b 2Mi G2b 2i H2b "G+2Ti2m"|
/2 +QKKmMMB+ iBQMX G2b [m i'2 T'BM+BT mt b+?0K b /2i° MbKBbbBQM

aAaP U2Mi' 02 mMB[m2 @ bQ'iB2 mMB[m2V c

JAaP UKmHiIBTH2b 2Mi"02b @ bQ iB2 mMB[m2V ¢

aAJP U2Mi 02 mMB[m2 @ KmHiIiBTH2b bQ iB2bV c

JAJP UKmMHIBTH2b 2Mi 02b @ KmHiIBTH2b bQ iB2bVX
SQm  H2b b+?0K b " bQ iB2b KmHiBTH2b aAJP 2i JAJP-H2 KQ/mH2 _t 2]
/6BM7Q K iBQMX aB H2 KQ/mH2 ht 2MpQB2 /2bBM7Q K iBQMb BM/OT2M
b+?0K "0 HBb2 HQ b mM2 i MbKBbbBQM /Bi2 KmHIiB@miBHBb i2m b LU
[m i 2b+?20K b bmTTHOK2Mi B 2b " +2mt BMi Q/mBib T '0+0/2KK2MiX . |
+QM+2Mi"2° QMb bm™  H2b + b /2 +QKKmMB+ iBQMb aAaP 2iJl@aAaP- 2i
K Mmb+ Bi- MQmb K2ii'QMb 2M %mp 2 T'BM+BT H2K2Mi H2b b+?20K b JlI

JXRXRi i /2 HO i

G2 /0p2HQTT2K2Mi /2 H +QKKmMB+ iBQM +QmbiB[m2 2bi HBO " +2Hn
HB2m /m ss K2 bB +H2 [m2 H2b T 2KB "2b TTHB+ iBQMb /2 +QKKmMB+
S "KB 2HH2b- QM T2mi +Bi2 " H T '2KB "2 i0HO+QKK MhRiTGHRNBG2m ™
Qm2M+Q 2 H6BMp2MiBQM /m +QmTH2m™ +QmbiB[m2/Gp2HQTTAOGT "~ CQ
KQ/2K +QmbiB[m2-/QMi H2b T'2KB "2b TTHB+ iBQMb b2 ' QMi bQmb@ !

*QKK2 #Q'/0 / Mb H2 R?_XBi22 2x /UGp2HQTTO H2 bvbi K2 +im2H /
MB+ iBQM aAaP ('B2M / Mb H2 T'Q+?2 mHI2D QMR T FQ2imkgiBKEb?QT
/2T 2xn/BbTQbBiBXrkRyiR® BHb6BMbTB 2 /2b +? QB xBRFB 8 /XQ0BF)A k yHRXK (
[MBT QTQb2Mi-/ MbH2+ /"2/6mMbvbi K2 +QmbiB[m2 KmHiB@uK2ii2n
H6miBHBb iBQM /2 bvK#QH2b +QMbiBimdb /2 bB;M mt KQ/mHOb HBMG B
/2 /12mt bvK#QH2b KQMi Mib- /2 7°0[m2M+2 +2Mi° H2- /2 H ";2m > /2 # M
/IBz0G 2Mib- T2 'K2i H6B/2MiB}+ iBQM /2b /BzG 2Mib GK2ii2m™ b /m bvbi K
i?7Q/2 /6B/2MiB}+ iBQM- QM +QMbi mBi /2b bB;M mt /G/Bdb " H +QKKm
/IQMMG2bX

*2b bB;M mt bQMi "Q#mbi2b m # mBi 2i " H62z2i .QTTH2 BM/mBi T
T2'bQMM2 "HQ+ HBb2'X PM “2i'Qmp2 +2ii2 i2+?MB[m2/ Mb /2 MQK# 2n
_ . _QmHOBK ;2°'B2 KKIBB+B¥Blgnmb2nkyy8

IMiOHO+QKKmMB+ iBQMb-[m M/ QM H +QKT 27" /86 mi 2b K0i?Q/2b
H KQ/mH iBQMT ~+?2 M;2K2MIiVRQRPH 2KWQImEH iBQM T ~ +2 M;2K2Mi /2 7
Ua®/-H KQ/mH iBQM /27 G[m2M+2 HBMQO B2 2bHa HEEBI IR F2BAR RANRJ/R /
*2T2M/ Mi- ;7e+2 " b T QT BOiG /2 +QKT 2bbBQM /6BKTmHbBQM- T 0b
/mH iBQM 2bi #B2M / TiG2 ~ /2b +QKKmMB+ iBQMb / Mb /2b 2MpB QM

RXfP, #0pB iBQM /mi2 K2 M;H Bb AMTmifPmiTmiX

kKXSh2m/Q@;0QHQ+ HBb iBQM , 2biBK iBQM /2 H /Bbi M+2 2Mi 2 /2b GHOK2Mib bvM+
jXSaE, #apB iBQM /mi2 K2 M:;H Bb S? b2@a?B7i E2vBM;X

9X6aE , #°GpB iBQM /mi2 K2 M;H Bb 6 2[m2M+v@a?B7i E2vBM:X

Rd



@ *?Xj *QKKmMB+ iBQMb KQMQ @

[MB T Gb2Mi2Mi /2b KmHiIB@i  D2ibX S ~ 2t2KTH2- H2 T'QiQ%QH2 /2 -
(2vM/2 bn+?B THKYR&EKQMi'G H #QMM2 “Q#mbi2bb2 bm™ /2 ;> M/2b /Bbi
/mH iBQM /2 7°G[m2M+2 HBMG B 2 T~ TTQ ®iUHnM® KK/ i HT HBroIMb"ESKa EH
SaEVX

BMbB-/ Mb H bmBi2- MQmb pQMb +?QBbB /62M+Q/2" H2b #Bib Uy
p2+ /2b bB:M mt KQ/mH0Ob 2M 7 0[m2M+2- p2+ /2b T2Mi2b HBMQO B 2b
G6 KOHBQ  iBQM /m /G#Bi T2mi 2 "0 HBbG2 T > H2 "2+Qmp 2K2Mi /2
0T M/m2 2M +QKKmMMB+ iBQMb MmKa ' B[m2bX *2T2M/ Mi- +QKK2 H2 K
VOQQOMNT2 7Q K M+Pnkgyi2 i2+?MB[m2 T ab2Mi2 /2b BM+QMpaMB2Mib
dp Hm iBQM T G+Bb2/m 2+Qmp 2K2Mi "~ TTHB[mM2 X 1M-2z®i:2~+QXKK® 0 p
P 2K2Mii'QTBKTQ i MiBM/mB" BKK M[m #H2K2Mi/2 H6A1a 2i +QM/mB
/m"1_X

i XRXR#D2+iB7b

*2 +?2 TBi'2b2 +QM+2Mi 2 bm™ H6GIim/2 /6mM2 i2+?MB[m2 /2 +QKKmM
H6 B"2M mHi® bQMb T Q+?2b/QMi QM +?22°+?22 " KOHBQ 2  H2 /G#Bi 2i "
2i HBKBi2b /6 mM2 i2HH2 +QM};m” iBQMX AH bd "iB+mH2 2M e b2+iBQMtL
/2b /IBp2°b ivT2b /2 +QKKmMB+ iBQ WbRH nb2 +jHB IGM i+ i@/QMBi H MQiBQM .
KQ/mH iBQM /2 7°0[m2M+2 HENjT "B TRYbR /R2iRQIMQ/2b T2 K2ii Mi H6 K
iBQM /m /0#Bi , H2 "2+Qmp 2K2Mi /2 bvK#QH2 2i HOmiBHBb iBQM +QML
HBMGO B 2b T 'iB+mHB "2b p2+ H KQ/mH iBQM HBMGO B 2X SmBb- mM K
"H /0i2+iBQM T ~ +Q "0H iBQMb /2 KQ/mH iBQM /2 7°0[m2M+2 HBMO B
T QTQbdb / Mb HXB2+iBQM

#Q/ Mi/2b T 0Q++mT iBQMb THmMbjKFiBm2Mi2HH 2b/BHBQMBiIB7 2tT 0"
[MB T2'K2iH "0 HBb iBQM /2 +QKKmMB+ iBQMb 2M mHi® bQMb T Q+?2
G2 T 'QiQivTi2/2/BbTQbBiB7[Mm2MQmb pQMb +QMim 2i BKTHGK2Mil 2bi
+2 K#°2 MO+9QJ{M2b +QM};m" iBQMb 2M BMiG'B2m  [m2 MQmb pQMb "2
2tTG'BK2Mi H2b /2 +QKKmMB+ iBQMb bQMi /Gi BHHG2bX SQm™ +? +mM
"1 _ Q#i2Mmb 2M 7QM+iBQM /m _a" bQMi T 0b2MitbX

IM}M-H b3X@BQMi/BG2 " H +QM+HmMbBXQQM /m +? TBi 2

J Xk *?B"Tbh HBMUO B 2b

G KQ/mH iBQM /2 7°0[m2M+2 HBMQ B 2- mbbB TT2HQ2 +?B T HBMQ
mMM2 KQ/mH iBQM T * Qi H2K2Mi /2 bT2+i 2X *2ii2 i2+?MB[m2 Qid /dp
/2> / Mb H2b MMa2b RNey }M /6 KOHBQ 2  H2b T2 ' 7Q K M+2Db /2b bvb
(FH m/2°ni?2Q vnNRNEY7Q KmH iBQM +QMGcR 2 QWi 2 7B~ T

¢ (t) = D (1)sin( n(1)); UjXRV

QMn(t) 2bi H T? b2 BMbi Mi Ma2X

SQm> b2 T'GKMMB" /6 ‘i27 +ib m/B#H2b ~ H6OKBbbBQM- /mb mt b
bvK#QH2b bm++2bbB7b- 0; H2K2Mi TT2HOb Gp bBQM /2 7 0[m2M+2b- Q
Dr. (1) / Mh(t) X G2 +?2QBt /6mM i2H 72M i’ ;2 Qid 7 Bi T *aiBKb?QT-/m"
/2 .- }M /6 TQ/Bb2  mMB[m2K2Mi H2b 2ti aKBidb /m +?B T iQmi 2M +Q
" BKTHOK2Mi2' 2M GH2+i"QMB[m2 2K# ‘[maX 1M 2z2i- mM i"QT ;" M/ 0

8XGQ_gqL,T QiQ+QH2 /2 +QKKmMB+ iBQM _6 # b /0#Bi 2i i b HQM;m2 TQ itG2 UTF
K i'2bV p2+ mM2 7 B#H2 +QMbQKK iBQMX

eX'SaE, #°0pB iBQM /mi2 K2 M;H Bb "BM v S? b2@a?B7i E2vBM;X

dXM2 +? K# 2 MO+?2Q[[m2-Qm +? K#2bQm /2-2bimM2b HH2 /QMiiQmi2b H2b T QB
T2'K2ii Mi BMbB H 2T °Q/m+iBQM /2b +QM/BiBQMb /2 +? KT HB#'2 Ub Mb 0+?QVX

R3



Xk *?B"Tbh HBMQO B 2b

i2KTbh +Qm’i +QMi> BMi Hé6GK2ii2m™ “ mM +? M;2K2Mi i'QT > TB/2 /2 bQ
T2mi T°Q/mB 2 mM T?0MQK M2 /2 /BbiQ bBQM 2i 2M;2M/ 2  mM2 bQi2 /
m/B#H2X IM2 72M i°2 /2 hmF2v2i22Ti BRHWRKTb bvK#QH2 /m +?B TV- b¢

oo
21 1+cos % TQn®
Dr; ()=

2 UjXkV
1 TQm"

<

NN
N“' N“'

G }'mijXR2T Gb2Mi2 mM2 72M i 2 /2 himFRQ-m/2mMM26p H2m T "iB+mHB
T K i 2X

6B;m jXR 62M i'2 /2 hmF2v /2 T=0:X2ii 22 / m TOX

G T? b/OmM +?B T HBMO B 2/0T2M//2b!Ton2Hb6 i B@EH2ZLT/BK 02 b
2M ° /B Mb- BMDRI[mAUR Bi

|
n(t):n?t2+!ot; UjXjVv
QM
l =jl1 !oj=2B; Ujxov

p2B-H H ;2m /2 # M/2 Im-+RABHBIB;22 /m +Q2{+B2Mi /B 2+i2m /m +?B
=1V Qm /0G+ QBbb IWiI-2i /GO}MB T °
I I
n= -+ 2 ujxsv
Y1 Yo
Mb H2 + b /6mM +Q2{+B2Mi /B 2+i2m  + QBbb Mi- QM T "H2 0; H2K2M
bm*> H };iX¥X2i TOm  mM +Q2{+B2Mi /B 2+i2m  /0+ QBbb Mi- QM T “H2 /:
T? b2@®) 2bi[m /7 iB[m2-+2[mMB T2 K2i/6 pQB" mM2;@&) tH BN M B2 B W/ QNVA
H2 MQK /2 H KQ/mH iBQMV i2HH2 [m2

fi(t) = @é(:)=n_l_!t+!o: UjXeV
PMi"Qmp2 -/ Mb HoHRIMZAtBH /2 H 7Q KmH iBQM /Bb+" i2/6mM+?B T 2
+mKmHGO2X *2ii2 7Q KmH iBQM b2 miBHBbG2/ MbH2 "2bi2/mi p BHT
H2b bBKmH iBQMb 2i H2b K2bm™2b 2tTO0 BK2Mi H2bX

G }:mIiXKQMM2 mM 2t2KTH2 /2b 2T ab2Mi iBQMb i2KTQ 2HH2- 7°
7°0[m2M+2 /6mM +?B T HBMGO B 2 KQMi Mi 72M (207 UhjmR2W+ 202+2 M i K H2
/2 H ;2m” /2 B Ri/22 i2KTb bvRK#QH27 G[m2M+2 /60+ X :MiBHBI-QOMM iiRHBD
iBQM/2H 72M i"2 /2 hmF2v T2 K2i0; H2K2Mi /2 "2bT2+i2 " H /G}MBiBQN

RN



@ *?Xj *QKKmMB+ iBQMb KQMQ @

6B;m’jXk aT2+i Q; KK2/6mM +?B T HBMIB:BF2BGE iFMx U
T=1024 0+? MiBHHOMHA F>xV p2+ mM2 72M i 29Q@:5vEaT D+i 2 2M p H2m ' |
#bQHM2b 2i 7Q K2 /6QM/2 /m +?B ' T- "2bT2+iBp2K2Mi " ; m+?2 2i 2M /2

m+? TEKXK2M 2z2i-H TmBbb M+2 bT2+i H2- +@GMIBMni2/BIMp HH@Mi2 p
T 0b2Mi2 282pBUR MW b 72M i10020/U2p2+ 72M i~ ;2V /2 H TmBbb M+2 bT2+i
Im +?B T /2 H jXM¥n 2

S "KB H2b p Mi ;2b /m +?B°T HBM0O B '2- QM i'Qmp2 b 7 +BHBiO " i
*2ii2 QTG iBQM 2bi +QKT " #H2 "H +QKT '2bbBQM /O0BKXjMEANMBQ@M 2M _
HO2Mp2HQTT2 /2b +QKT 2bbBQMb /6BKTmHbBQM /6mM +?B°T HBMQO B’
HiBQMV-/6mM +?B°'T KQMi Mi p2+ mM +?B T /2b+2M/ Mi UBMi2 +Q "G+
p2+ HmMB@K K2X PM BM/B[m2 H6 KTHBim/2 2M mMBid "#Bi° B 2 UIX X
"2H iBp2bc +2ii2 MQi iBQM b2 miBHBbGO2 iQmi m HQM; /m K Mmb+"B
"0bQHMIBQM 2M i2KTb p2+ H2b miQ+Q "GH iBQMb /m +?B TX G2b 7Q K
+?B°"T HBMGO B 2 Gi Mi bvKadi'B[m2b- H2b "GbmHi ib/2 +Q "0H iBQM /6dm|
M HQ;m2bX BMbB- Ho6miBHBb iBQM /2 +?B " Tbh HBM0O B 2b T2 K2i /6 m;
i2KTb T ° " TTQi "mMbBMmb- T2 K2ii Mi BMbB /2 /BbiBM;m2" THmb B
mM bB;M HX G2b p Mi ;2b /2 H6miBHBb iBQM /m +?B"T HBMGO B 2 /0i2+]
2M /0i BH/ Mb /2 MQK# ZmtBMpnbhBKmHi MXkyyy

aB H2 72M i’ ;2 “0/mBi H6GM2 ;B2 /2 H6 miQ+Q "(GH iBQM- /m 7 Bi /:
bT2+i° H- QM Q#b2 p2 iQmi27QBb H62z2i TQbBiB7 /6mM2 M2ii2 /BKBMn

Ky



iXj PTiBKBb iBQMb

6B;m jXj *QKT 2bbBQMb /6BKTmMHbDBQM /6mM.=2B5FHE8MG B 2 KQ

B=3 F>XF=1024 0+? MiBHHOMA F>xV- +QKT 02b " +2HH2 /6mM bB;M H t

B=185F>xVX G2 + bb Mb 72M i’ ;2 2bi 2T Gb2Mid " ; m+?2 2i +2HmB
hmF2v=0:5V- " /" QBi2X

iXj PTiBKBb iBQMb

LQmb T'QTQbQMb B+B /2mt i2+?MB[m2b TQm  m:K2Mi2  H2 /0#Bi /2
/mH iBQM HBMQO B 2 /2 7°0[m2M+2 , H2 "2+Qmp 2K2Mi /2 bvK#QH2 2i F
bvK#QH2bX

X]XR 2+Qmp 2K2Mi /2 bvK#QH?2

G #QMM2 "GbQHmMIBQM 2M i2KTb HQ b /2 H /0i2+iBQM /2b +?B Tb |
T 2bbBQM /6BKTmMHbBQM- T2 K2i/62MpBb ;2" mM2 T'2KB "2 Qi T2 TQn
p'2K2Mi T "iB2H /2 bvK#QH2b bm++2bbB7bX PM bQm? Bi2 +QMb2 p2" H
2iH TmBbb M+2 /6OKBbbBQM TQm ™ mM 0K2ii2m™ /QMMOX 1M T iB[m2-
/I2b + T +BiGb /60KBbbBQM /m K iG°'B2H m/BQ miBHBbGO- H2 bB;M H 2bi
T TTQ i TmBbb M+2f[m HBiGX *62bi@ " @/B°'2[m2bBH TmBbb M+2 /0T b
u/a;” / iBQM /m bB;M H-/BbiQ bBQM-2i+XVX S > +QMp2MiBQM- bB H2 |
bmTad ' B2m @A "TmBbb M+2 /6GKBbbBQM /QBi i 2 /BKBMmMO2 TQm ™ +QMt
/[12MB "2X S " +QMbO[m2Mi- TQm mM2 /Bbi M+2 /2 T°QT ; iBQM /QMMAQ:
HBiG Qm /2 H TmBbb M+2 /60KBbbBQM 2Mi® WM2 mM2 m;K2Mi iBQM /m
bB;M H- /6 KTHBIim/2- IQWVMBK2HAM2 +QM/BiBQM m "2+Qmp 2K2Mi /2 bvK;
Tb2M;2M/°2° /2 ~m+im iBQM bB;MB}+ iBp2 /m K tBKmK /2 HXOMp2HQT
2T °0b2Mi2 MM bB;M Hb Mb "2+Qmp 2K2Mi +QKTQ i MiiQmi2b H2b +Qk
TQbbB#H2b- Qmi> MbBIiBQM /6mM i i "HO mi 2 UKQMi MiQm /2b+2M/
PM +?22 +?22 " 2biBK2  HO6BKT +i/mi mt/2 "2+Qmp 2K2Mi-2M 7QM+iB
H2 K tBKmK/mbB;M H+QMi2M MiiQmi2b H2bi° MbBiBQMb /2 +?B TbhX |
2+Qmp 2K2Mi 2MEB@B BRAIFMbI/BHH2 /6mM bvK#QH2c H62z2i/m 2+Qmp 2k
p2+ THmb /6mM bvK#QH2 [mMmB HmB bm++ /2Mi M62bi T b /QM+ i° Bil B+
PM /0}MBi iQmi /6 #Q / H2 K tBKmK /2 H62Mp2HQTT2 2ti° Bi2 /m bB;
+QKK2 "070°2M+2X PM TTHB[mM2 2MbmBi2 mibh By M H 2 +IPmg2i2XN M i
+QKT "2 H2 K tBKMK /2 H62Mp2HQTT2 2ti° Bi2 m K tBjKKBERT20002/Mi2 M + 2
HOOGpQHMIBQM /m K tBKmK /2 H62Mp2HQTT2 /m bB;M H2M 7QM+iBQM /
G2 72M i° ;2- TTHB[mQO mt +?B " Tbh- 2M;2M/°2- m pQBbBM ;2 /2b i’
HO2Mp2HQTT2 /m bB;M HX hQmi /6 #Q /- H2 "2+Qmp 2K2Mi "G/mBi H T
/0T bb2" H2 K tBKmK /2 "070°2M+2- +QKK2 H2 KQMi'2 H2 TH i2 m /2 H
H HBKBi2 /2 /GT bb2K2Mi /m K tBKmK /2 " (0ji8 2AM-b2WVB/f2 -HH 2; 2 +2Q mp " 2 K
BM/mBi- iQmDQm'b m pQBbBM ;2 /2bi° MbBiBQMb-/2b p H2Zm b /62Mp
/2 "070°2M+2- +QKK2 H2 KQMi"2 HOGpQHmMIiBQM [m bB@HBMGO B2 /2 HO
/OT bb2K2Mi/m K tBKmK /2 070 2MdRA202 b bhi2b T2 K2ii2Mi /6B/2Mil

kR



@ *?Xj *QKKmMB+ iBQMb KQMQ @

6B:m X9 6Q K2 /6QM/2 b Mb '2+Qmp 2K2Mi /2b +QK#BM BbQMb TQbk
bm++2bbB7b UKQMi Mi @ KQMi Mi @ /2b+2M/ Mi @ /2b+2M/ Mi @ KQMi
U=0:5-fc=185F>x8 =1 F>x Xi=1024 0+? MiBHHOMH F>xV X

6B;m jX8 UpQHMIiBQM /m K tBKmK /2 H62Mp2HQTT2 /m bB;M H /2b i’
7TQM+iBQM /mi mt/2 "2+Qmp 2K2MiX

i mt/22+Qmp 2K2Mi QUT2BRHXH2ii2 p H2m™ +Q "2bTQM/"H bmT2 TQbBIi
Im KQ +2 m bBMmbQ[/ H/2b+2M/ Mi/m 72M i ;2 /6mM +?B T p2+ H2 K
Im72M i° ;2 /mbmBp Mi-TQm mMT ~ K i'2 /2=28:5K2RMi~ 2720 M22- bm~
H };mj2eH2 bB;M H/2bi> MbBiBQMb TQbbB#H2b p2+ H2 i mt/2 "2+Qm|

PM Q#b2 p2 #B2M [m2- [mM2HH2 [m2 bQBi H i MbBiBQM 2Mi 2 k bvK#:
BM70°'B2m 2 " RX

jXjXk*?B Tb MQM HBMG B 2b

hQmDQm™'b/ Mb H2 #mi /6 m;K2Mi2  H2 /G#Bi- mM2 mi 2 TQbbB#BHB
/12 bvK#QH2b /Bz0 2MibX 1M miBHBb Mi mMB[m2K2Mi/2b +?B " Tb HBMQO E
mMy Qm mMRX 1M +QMDm;m Mi /6 mi 2b 7Q K2b /2 +?B " Tbh mt +?B T|
TQbbB#BHBiIOGb /62M+Q/ ;2 /2 HEBM7Q K iBQM 2i-T ~ +QMb0O[m2Mi- H2
T°Q+?2b /2 H 7Q K2 HBMGO B2 2i/6Gi2M/m2 bT2+i° H2 G; H2 IM /2 +QN
/21" MbKBbbBQMX . MbH2m b i p mtpxHESXG/ X\BF-Ri bR+ BQMT QTQb2M
2t2KTH2 H +°0 iBQM /2 bvK#QH2b B H /22@aKTd HWKHEZM 2bb2K#H Mi
I12mt +?B " Tb HBMO B 2b /2ZTR2RT b2b K# D2/ 2aB=H/l/2p 222 [1;9)- +QKK?2
BHHmbi"0bm > H2 ;" T?B[m2 /2 jXx¥+?2 /2 H };m 2

IMbd TTmv Mibm > H2m  /OK "+?22-QM 2K "[m2 [mdé2M DQmi MimM i

k k



iXj PTiBKBb iBQMb

6B:m Xe 6Q K2 /6QM/2 p2+ 2+Qmp 2K2Mi QTiBK H /2b +QK#BM BbC
HBMG B 2b bm++2bbB7b p2+ 720Nb 4, = 28t2 B 2\ B > x 2
T=10240+? MiBHHOMHAF>xV , KOQMi Mi @ KQMi Mi @ /2b+2M/ Mi @ /2b-
KQMi MiX

MM bVK#QH2 +QKK2 BHHmMbia bm™ H2 ;" T2ABKQM D3 DBIiQ+2HMH/§mM2 7Q
/2 +Qm #2 bBEXM220Gim/2 2KTB B[m2 T2 KBb /6B/2MiB}2" /2mt 7Q K:

6B;m’j2Xd 1t2KTH2 /2 bvK#QH2 "k 2ij+?B " Thbh U 2bT2+iBp2K2Mi bm™ HZ
2i/21°QBi2VX

HBMG B 2b , mM2 7Q K2 HQ;BbiB[m2 2i mM2 7Q K2 TQHVMQKB H2X .2 |
+2b 7Q K2b MQM HBMO B 2b T2mp2Mi i'2 bQBi KQMi Mi2b- bQBi /2b+
bvK#QH2b T bb2 /2 k " ¢XI@MMR2 &M 2t2KTH2 /2 2T 0b2Mi iBQM i2KTh@
+?B Tb HBMG B 2b 2i MQM HBMG B 2b /2b+2M/ Mib +?QBbBbX

G T? b2/6mM +?B T HQ;BbiB[m2 2bi /QMMG2 T " mM2 7QM+iBQM bB;}

'(t) = fﬁ% t+% log 2Kt T2 41 ujXxdv

/2 T K ik2/0}MBbb MiH2 i mt /6BM+HBM BbQM /2 H TRMODIV}td 2KTB
}M /6Q#i2MB " H 7Q K2 /GbB 02X G 7! dfmeM+ T BIDHBIMBWIZ2 b0+ Bi

1
2 &t TP 4]

SQm " H b2+QM/27Q K2 MQMHBMO B '2-QM +?22 +?2 mM2 7Q K2 "2H
HQ;BbiB[m2T " TTQ i"H 7' 0d[m2M+2 BMbi Mi M2 /m +?B T HBM(O B Z

fl(t)y= fc+ nB UjX3V

3XaB:;KQ[/2 ,+ b T iB+mHB2 /6mM2 7QM+iBQM HQ;BbiB[m2 /QMiH 2T 0b2Mi iBQM

K]



@ *?Xj *QKKmMB+ iBQMb KQMQ @

6B;mjX3 aT2+i Q; KK2b/6mM +?B T HBMQO B 2 2i/2/2mt +?B Th MC
U=05-f=185F>xB =5 F>x Z2i=1024 0+? MiBHHOMNA F>xVX

/2 +Q "0H iBQM 2Mi 2 +2b /2mt 7Q K2b TQm  KGHBQ 2 H [m HBid/m /a
+QM/BiBQM- QM T°QTQb2 mM2 7Q K2 TQHVMQKB 22 T "iB+mHB "2 /QM

nB T 4 nB t2
P(t) = + — - + — i

20 IQMiH 7 0[m2M+2fBRbi Mi MQ2

nB 2t T 3 2t T
.p = + — + :
="t 4 T T

UjXRyV

6B;m jXN 6 0G[m2M+2b BMbi Mi Mi2b /2b +?B ThiBM®bB B>2WRR2i MQM H
B=3F>xVX

G }:mJXN2T 0b2Mi2 H2b 7°G[m2M+2b BMbi Mi Md2b /2b +?B Th HBMU
KB H- KQM6)Ri 2b+2M&Mi2d T2 K2i/2 pG B}2  H2b bvKQi'B2b TT Q+?02
MQM HBMG B 2b 4XQRijRRWX+AN Dbi 0; H2K2Mi BKTQ i Mi /2 pd B}2" [n
MQM HBMGO B 2b +QMb2 p2Mi mM2 "GbQHmMIiBQM 2M /Bbi M+2 T Q+?22- p
MG B 2X G jXRY2T 0b2Mi2 H2b 2Mp2HQTT2b /2b miQ+Q "GH iBQMb /2
+ b KQMi MiX

k9



iXj PTiBKBb iBQMb

6B;mjXRy 1Mp2HQTT2b /2b miQ+Q "GH iBQMb /2b +?B " Tbh HBMO B2
KQMi MirF1B5F>x Bi=3 F>xVX

G2 "0bmHi i /2 H 7Q°K2 HBMQ B 2 b2i /2 070 2M+2 TQm"  H2b +QK1
'BbiB[m2- QM Q#b2°p2 mM2 HQO; "2 /BKBMmiBQM /2 H H “:2m > /m HQ#2
M2ii2 m:K2Mi iBQM /2b HQ#2b b2+QM/ B 2bX SOm  H 7Q K2 TQHVMQK
/m HQ#2 T°'BM+BT H 2bi m:;K2Mid2- 2i H2 MQK#° 2 /2 HQ#2b b2+QM/ B"
b62tTHB[M2Mi T " H2 7 Bi[m2 H 7Q K2 TQHVMQKB H2 TQbb /2 mM TH i
/m +2Mi“2/2b "2T 0b2Mi iBXQM U@ M2 M 7Q K2 HQ:BbiB[m2 p B2
K K2 2M/ QBiX

6B:m XRR 1Mp2HQTT2b /2b +Q "GH iBQMb 2Mi 2 H2b +?B " Tb HBM{ B
.=185F>x Bi=3 F>xVX

PM Q#b2'p2 H2 +QKTQ i2K2Mi- TQm" +? [m2 7Q K2 UHBMQ B 2- HQ
H2m b +Q "0H iBQMb Uk miQ+Q "dH iBQMb 2i RY FBRAT2 0-bQMi2H TEXM b
+?2 [M2 7Q K2-/ Mb H2 + b KQMi Mi- H2b 2Mp2HQTT2b /2b /Bz0 2Mi2b +C
H +Q "0H iBQM /6mM2 7Q K2 p2+ mM2 mi'2-TQm  mM K K2 bB:M2 /2
/2 HQ#2b /6BMi2 +Q "0H iBQM "2H iBp2K2Mi bB:MB}+ iB7bX P - THmb |
7 B#H2- THmb H b2MbB#BHBid m # mBi /2 H /GKQ/mH iBQM b2 7 B#
mMM2 miQ+Q "0dH iBOQM 2i mM2 BMi2 +Q " 0GH iBQM b2" bBKTH2 "~ 2z2+im

.2 KMB "2 " KB2mt [m MiB}2' H2b MBp2 mt "2H iB7b /2b BMi2 +Q "

k8



@ *?Xj *QKKmMB+ iBQMb KQMQ @

6B;m KRk J tBKmMK /2b 2Mp2HQTT2b /2b +Q "GH iBQMb 2Mi 2 H2b +?B
TQHVMQKBIHEUF>x Bi=3 F>xVX

K tBK /2b 2Mp2HQTT2b /2b +Q "OH iBQMb- MQ 'K HBbG2b T " H2m ™ K t
I XRkbQmb 7Q K2 K i'B+B2HH2X PM "2i"Qmp2 H2b "GKMRRIiH b ;Blb@aMildb
T2Mi2b KQMi Mi2b 2i/2b+2M/ Mi2b /2 +? [m27Q K2X BMbB H2b BMi2 +(
/IBz0G 2Mib T '0b2Mi2Mi /2b HQ#2b /6 KTHBRGW/Z 2Z2H2Bp2bmilBnM/2b /2 T2
B/2MiB[m2b- miZYiX R6BMi2 +Q "aGH iBQM /2b bvK#QH2b " bB;M2b /2 T2
IQM+ 2Mi° WM2 THmb /62 " 2m b [m2/ MbH2 + b /2 +?B"Tb HBM0O B 2b k
H6BMi2 +Q "0H iBQM 2bi GH2p0- 2i THmb H /BbiBM+iBQM 2Mi 2 H2b b
12 # mBiX

*2T2M/ Mi- +QKK2 QM T2mi H2 pfXBRRBthb HOBBiBD Mb /2b K tBK /2b
+Q "OH iBQMb bQMi bb2x OHQB;MOb-TQm™ +? [m2 7Q K2 /2 +?B " T-/m |
p2+ HO?vTQi? b2 /6mM2 #QMM2 bvM+? " QMBb iBQM TQm ™ H2 /0+Q/ ;2-
H6O m;K2Mi iBQM /m "1_2M "0/mBb MiH 72M i°2/6Q#b2 p iBQM miQm"
"O0H iIBQMX G XRmMT2M/ H 7Q K2 K i B+B2KXRK/BIH/QMM2 +2ii2 7QBb |
MBp2 m/2HO2Mp2HQTT2 "HO62M/ ' QBi/mK tBKmK/2HS6 miQ+Q " "GH iBQ
H 72M i°2 /6Q#b2 p iBQM- H2b BMi2°+Q "0H iBQMb- [m2HH2 [m2 bQBi
HQ#2b /6 KTHBIim/2 "2H iBp2X AM+OWM2 2 BMbB HO m;K2Mi iBQM /m "1 _
Im2 mt HQ#2b /6BMi2 +Q "OH iBQMX

ke



jX9JQ/ H2/2 "1 _

6B;m jXRj LBp2 m/2b 2Mp2HQTT2b /2b +Q "GH iBQMb 2Mi 2 H2b +?B
TQHVMQKBI#HSF>X Bi=3 F>xV- " HO2M/ QBi /m K tBKmMK /2 H6 miQ+Q "

JIX9JQ/ H2 /2 "1 _

PM b2 TQb2 H [m2biBQM /2 H6ap Hm iBQM /m "1_2M 7QM+TBQM /m _
TQm  mM +?B T HBMGO B 2X PM T°QTQb2 TQm  +2 7 B 2 mM KQ/ H2 M
[M2 H2 bB: M 2BinkQ/GHBbG T °

y(t) = Ax(t) + w(t); UiXRRV

QM1t) 2bi H2 bB;M H GKBb-/ Mb MQi 2 + b mdM(8 2B KQM i/ M+ 2N M i -
MQEN(t) = ¢ 1(t)- 2w(t) H2 # mBi- /QMi H /2MbBil( /2 TmBdbi MmT BOR&GR H
+QMbi Mi2 / Mb H # MAitY¥ ®B82M2H/2 H T QT ; iBQM 2bi B+B bBKTHB}(
Dmbi2 T "mM 7 +i2m" /2 i’ MbKBbbBQM X

0i2+iBQM T ° +Q "OHS@BQMEiI2+i2 " H T ' 0b2M+2 /6mM +?B'T 2i B/2MiB}:
bvK#QH2 KQMi MiQm /2b+2M/ Mi- BX2X-/0+Q/2 " H6BM7Q K iBQM- QM r
SsQm mM pB;-MEBMi2M Mi mMt)+?BMEF - QM 2z2+im2H +Q "OH iBQM p2+
ch- QM - i2HH2 [m2
Z+l Z+1
Smn = A ) Cm(t)cy (t)dt + ) w(t)c, (t)dt: UjXRKkYV

. Mb H2 + mMOM- H6QTASH2ZM2T 0b2Mi2 mM2 miQ+Q "aH iBQM- 2i- / N
M6 n- HOQTUSH2MZT 0b2Mi2 mM2 BMi2 ' +Q "0H iBQM- 0; H2K2Mi TT2HI
SQm  bBKTHB}2 H bmBi2 /2b + H+mHb- QM TQb?2
Z+1 Z+1
Crn = (e ()dt 20 Wi (t) = w(t)cn (t)dt: UjXRjV
1 1

.2MbBil0 /2 T'Q# #BPHMBIWGRI HO?vTQi? b2 [m2 H2 # mBi 2bi ; mbbB2M 2i

‘B #82bbQMi; mbbB2MM2bX PM T2mi HQ b U+ B 2%, 12MKBMR2ANM2 Q# 1

bi iBbiBEBWR> 2i/2p "B M+2i2HH2 [m2

" #

(Smn < Smn >)?
2 &n

1 .
P(Smn)zpziiexp UjXR9V
mn

kd
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G KQV2MM2 /2 H p "B #H22Hi iQB 2

P'-H2 # mBi #H M+ ;

<Smn >=

< Ccm(t)cn (t)dt + w(t)cy (t)dt > : UjXR8V
1 1

mbbB2M (i Mi BM/GT2M/ Mi 2i B/2MiB[m2K2Mi /Bb

MMHH2- +2 [mB /QMM2

2i- +QKK2 H6BMiad;"

Z+1
<Smn >= A< Cm (t)ca (t)dt > UjXReV
1
H2 /6mM T Q/mBi/2 +?B Tb 2bi +QMbi Mi2-b KQv2
<Smn >=A cm(t)cn (t)dt: UjXRdV
1

G p B M+2/2H p

"B #%FR 2D iQB 2

r%ﬁn =< (Smn <Smn >)?>; UjXR3V

+2 [MB- 2M BMD2+i MKR/&W[@MiBHBNM A Bim 2 2bi bBKTHRIRR TQMMZ[m iB

2 =< (Cmn+W, <Cmpn> <W,>)?%>

+ XWp>=0 2KCmn >=Cmn X PM /Gp2HQTT2 HQ b

2

mn

zz77,,

A UjXRNV
=<W, >
VAN 2
=< w(t)c, (tdt >
1
X1 UjXkyV
= <w(®)w(tY > cn(t)c, (t9dtdt®
1
1M 2tT BRI i2w(t) / Mb H62bT +2 /2 6Qm B2 - QM Q#iB2Mi
<w(f)w FY> 2 ¢ e e, (tYdf df Gtdt®
UjXkRV

7z27%,,

p (F £9 22 (F % (tye, (tVdf df Wtdt®

G2 .B" + T2 K2i/2bmTT BK2 mM2 BMid;” H2- +2 [mB /QMM2

2

mn

yioo
= pp 2 O (1) (19df didt®
1
x1
P (t t9cn(t)cn(tYdtdt® UjXkkV
1, .
Po Cn(t)Cn (t)dt

Pb<Snn >:

1M BMD2+i Mi HjX R /i BIQNH QO [mXR®D QM 0+ Bi H /2MbBil /2S5, Q# #BHB

i2HH2 [m2

P (Smn) =

. P
1 (Smn < Smn >)

—_eX UjXkjV
I~12pb<snn> P 2pb<Snn> J :

k3



jX9JQ/ H2/2 "1 _

jX9XRQ/ H2/2"1_ M HviB[m2X

G2 /0p2HQTT2K2Mi/m T Q#H K2 KmHiB/BK2MbBQMM2H i Bi Mi bBKm
SwoV 2i b BpW2 "2m” 2bi HQM; 2i +QKTH2t2c BH T2mi i°2; M/2K2Mi bE
/B 2+i2K2Mi H T Q# #BHBiG mMMB/BK2MbBQMM2HH2 /6 pQB rmM2 2 21
i2H [m2

r="P(Smo>Snn) = P(Smne  San > 0); UjXkovV
QM= n 2i
Z 41 Z,q Z,q Z,,
S0 S = A Cn (1) Cro(t)dt + w(t)cpo(t)dt A c2(t)dt w(t)cy (t)dt:
' ' ' ' UjXk8V

IMbd TTmv MiiQmDQm bbm HO?2vTQi? b2 /5p 2B,pH2DFmBaB2MM2b T
2bi /QM+ 0; H2K2Mi ; mbbB2MM2< 82, K By M-Mi2 WMHIA J & 2

<Smo  Sm >= A( Cn (t)Cpo(t)dt ¢ (t)dt); UjXkeV
1 1

2i /2 p "B M+2 ﬁ}{lorgi-ﬂiZHHZ [mM2-2M b6BMbTB™ Mi /2b "GbmHi ib T aG+0/2M
Z+1
fnonn = w(t)en(t)  Cro(t)]w(tOlcn (t)  cno(t9]dtdt®
‘2., UjXkdV
o [en(®) Cno(t)]2dlt:

SQm  bBKTHB}2 ' H bmBi2/2b + H+mHb- QM QT "2 mM =5M;SK2Mi /2 p "I
20 2M "2MQKK Mi H Ho B M+2+2 [mB T2 K2i /2 “00+ B]X K2 HH B[N U

Z+l 1 #

( < >)°
r= pzfiexp —

i oz d: Ujxk3v

bQBi- bB @ft MQIDM+iBQM /62 " 2m > +QKTHGOK2Mi B 2-

=

<§nn0 Shn >
p—

r= - erfc UjXkNYV
2 2 nnonn
PM Q#iB2Mi /I QM+ B+B 2 3
r= }erfc4q AlCm_ Cno) 5: UjXjyVv

200 31 lcn(t)  Gro(t)]2dt

1M /OGp2HQTT MiH2 + 0 /m /GMQKBMXRMZ2i/2Mi 6 QMibEEQMMI H bvK(i'B
+?B Tb + QBbb Mi 2i /0+ QBbb Mi [mB +QM/mBi "

Z,q Z 41
c2(t)dt = Co(t)dt; UjXjRV
1
QM Q#iB2Mi HQ'b
2 3
r= ;erfcg — ACm chno) ZZ UjXjkV
2 pp 3t )3t ca(t)cne(t)dt
21 /IQM+- " D 4
1 A" Chn  Chno .
= = —p =
r 2erfc o UjXjjVv

kN



@ *?Xj *QKKmMB+ iBQMb KQMQ @

AMid;” iBQM MmKGO'B[m2 /mSKQ@V HIpXHmM2" H2 "1 /é6mM bB;M H +QMMm
KQ/ HXW- QM T°Q+ /2 " mM2 BMil;  iBQM MmGH BiCpe- PQm2 TIRBK 2"
/IBz0 2Mi2b p H2m b /2 i2KTb bvK#QH2- }M /6Q#b2 p2°  H2m b BKT +ib
#Bi° B'2K2Mi 3 p H2m b /2 i2KTb bvK#QH2- +QKT Bb2b 2Mi 2 2MpB Q|
}om PXRRT 0b2Mi2 +2b "GbmHi ibX PM 2bi B+B/ Mb mM + b /2 bvbi K2 /2
TmBb[moQM M2 +QMbB/ "2 [médmM mMB[m2 GK2ii2m™  2i mM mMB[m2 "0+

G2 # mBi-+ 00 MmKO ' B[m2K2Mi- 2bi mM # mBi #H M+ ; mbbB2M HO i
+QKK2 H2 " TTQ i/m K tBKmK /m +?B T bm™ H2 K tBKmK /2 +2 # mBiX

PM 2K '[m2[m2- THmb H2 i2KTbh bvK#QH2 m;K2Mi2- THmb H2 "1_ /BK
_a"/QMMOX BMbB- +2 KQ/ H2 T2mi b2 pB” " ap Hm2  HOBKT +i /2 H "Q
bm™  H2 "1_-/ Mb mM2 QTiB[m2 /06 m;K2Mi iBQM /m /0#BiX S ~ 2t2KTH2-
Ryk9 0+? MiBHHQMb " mM +?B'T /2 de3 0+? MIiBHHQ@B% TQhK2imMM ; B
m;K2Mi iBQM /m "1_ /32¥MpB QM

6B;m j2XR9 AMiG; iBQM MmKG B[m2 /m KQ/ H2/2"1_TQm THmbB2m
bvK#Qfid218:5 F>x Bi=1 F>xVX

iX9Xl HB/ iBQM /m KQ/ H2X

IM /2 p HB/2" +2b "GbmHi ib- QM 2z2+im2 mM2 bBKmH iBQM MmK{'B
7TQM+iBQMNi/2Zm _a"- p2+ mM # mBi #H M+ H0O iQB 2 DQmMid MmKQO B[m
p H2Zm /2 _a"- mM +?B"T 2bi + 00G- # mBiG TmBb /0i2+i0 T ~ +Q "GH iB(
bQKK Mi H2b /Bz(0 '2M+2b 2Mi 2 H2b #Bib 0KBb 2i "2ImbX

G };mjXRB 0b2Mi2 H2b "GbmHi ib/2 K2bm '2b BM@bBHB+Q /2 H i Mb
HBMGO B 2X PM Q#b2 ' p2 #B2M H2 K K2 +QKTQ i2K2Mi [m2 +2HmMB T Q/m
IXRIX G };mMXREKQMi“2 H2 "1_ Q#i2Mm p2+ H2 KQ/ H2 U+Qm #2 "Qm;2V
Q#i2Mm T "bBKmH iBQM U+Qm #2 TQBMiBHH(02 MQB 2V TQm mM i2KT|
T2 K2ii2Mi /2 #B2M p HB/2  H2 KQ/ H2 /2 "1_ T 0b2Mid T ' 0+0/2KK2MiX

SQm” /0i2 "’ KBM2" H2 MQK# 2 /6BiG" iBQMb MO+2bb B2 TQm ™ Q#i2M
bQm? Bitl2- QM miBHBb2 $E&8206 am bbb/ "UbmHi ib /m i?0Q" K2 +2Mi" H
7TQM+iBQM /2 HOH /iniMTRK# 2 /6BNI- /iBIQIMB i2HH2 [m2

SE:%: Ujxjov
SQm’ Q#i2MB" mM2 T 0+BbBQM bm 1H2-"QM /2/@®3 }ta H2 MQK# 2 /6B
T iBQMRHLO* X *2ii2 p H2m® 0i0 Q#i2Mm2 T b THmbB2m'b 2bb Bb p2+ /
70°2Mi2b 2i HOQ#b2 p iBQM /2 H2m b "O0bmHi ibX *2ii2 T 0+BbBQM- #|

jy



jX9JQ/ H2/2 "1 _

6B;mjXR8 aBKmH iBQMb /2 "1 2M 7QM+iBQM /m i2KTb bvK#QH2 TQ
U.=185F>x8B =1 F>x 2i=44:1F>xV bm  Ryy TQBMib /2 a" U8y yyy Bild" iB
TQBMiVX

+QKKmMB+ iBQMb _6- M62KT +?2 iQmi27QBb T b +2ii2 i2+?MQHQ;B2 /
MB+ iBQM +QmbiB[m2 bQmb@K "BM2 +Qm’i2 /Bbi M+2- +QKK2 H2 T
#m "Qr2bnb?2Q i@ M)ZnKWMRR2 +QMi 2# H M+2" +2ii2 7 B#H2 T 0+BbBC(
K2Mi2® H2NS BHb T°QTQb2Mi H6miBHBb iBQM /2 +Q/2b +Q " 2+i2m b /8
#Q /b B+BX IM2 T'0+BbBQM ++ m2 /m "1_TQm /2b +QKKmMB+ iBQ!
MM2 THmMb 7Qi2 +QMbQKK iBQM "HOUKBbbBQM 2i-/ MbMQi 2+ b-H2 /(
miQ Bb02/ Mb ™Y S\QB#H2b +Q/2b +Q "2+i2m b 2i H6 # Bbb2K2Mi /m S1
/2b KOi?Q/2b /2 pG"B}+ iBQM /2 i® K22i/2 2/IQM/ M+2 [mB M2 b2 QMi T |

iX9XjTT QtBK iBQM /m KQ/ H2X

G2b “abmHi ib/m KQ/ H2 KQMi 2Mi [m2 H2b +Qm #2b /QTi2Mi H2 K K
/G+ H ;2 b2HQM H p H2m  /m i2KTb bvK#QH2XXM-" QW™ Z&mM ibiBKI[B }R Q
MmKG® i2m> 2M + QOMbBU@;HB{2 #H2 T ~C,T-TIQMb'H2 + b /2b +?B Tb HBMQ
1M 2z2i-QM pm[m2HS MiQ+Q "GH iBQM 2bi THmMb GH2puR/RMIMGBMIi2
/2 b62M bbm 2 - QM + H+mH2 MmKGO B[m2K2Mi H2 > TTQ i /2b +Q "aH il
pP2F=10240+? MiBHHQMb " mM2 7 0[m2Mfe2 446:0 F2 Vei RRIHQ@M BI2 \2i

Cone 7:10 % UjxjsV
Chn T=1024
+2 [MB MQmb T2 K2i /6G+"B"2
p p e
Cnn CnnO Cnn = SII"IZ( n(t))dt UJXJeV

P'-2M miBHBb Mi
1 cos(2 a(t)).

sin?( (1)) = > : UjXjdv
QM T2mi HQ'b G+ B"2
ZT Z1 Z1
2 .5 _ z 1 2 ) o
Tsm( n(t))dt = Tédt Tcos(2 a(t)dt: UjXj3Vv
2 2 2
NXS1_, # 0pB iBQM /mi2°K2 M;H Bb S +F2i1°°Q" _ i2X
RyGBKBi iBQM /62tTQbBIiBQM bQMQ"2 "3y /"U V T2M/ Mi 3?- b2HQM H2 +Q/2 /m i’ p I
Zm i'B K2 T "iB2 "2;H2K2Mi B 2- 'iB+H2b _X99jR@R "~ _X99jd@9X

IR
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6B;mjXRe *QKT BbQM /m KQ/ H2/2"1_ 2i/6mM2 bBKmH iBQM /2 "1
HBMOUfBE®BIBF>xB =1 F>XF=768 0+? MiBHHOMHU F>xV bm™ Ryy TQBMib /2
_a" U8y yyy Bil" iBQMb T " TQBMiVX

1M + H+mH Mi MMKQnB[@RKR2MB2 M|

Con  0:4999094 T %: UjXjNV

PMT2mi /QM+ "2KTH +2 -/ MOWOG[m iBQM U
S
T .
nn = 5 UjX9yVv

2
PM 2tT'BK2 0; H2K2Mi H TmBBgp /MR Hm # BWBQ KK2 H6BMiG;” iBQM /2
/[2MbBiGd /2 TmBbb M+2 bT2+i°> H2 /2 # mBibm  H /Bi2 # M/2 /27 0[m2M

z

Pg = ppdf: UjX9RV
B

p

*QKK2 H2 # mBi 2bi +QMbi Mibm  iQmi H2 bT2+i 2- QM Q#iB2Mi
Z

Ps = pp df = ppB; UjX9kV
B
+2 [MB MQmb T2 K2i /2 "d0+jBjRi@éliH2n[nB2QM U
2 s _ 873
r }erfc4} EA Is: UjxX9jVv

2 2 Pg 2

1M "0 " M:2 Mi H2b i2°K2b [EHQMnT BIQWT ~ Wi 2BT2 T207nEIMi Mi
B+BiQmi " H 7QBb H2 : BM /2 +QKT 2bbBQM /6BKTmMHbBQM- H2 ;: BM
1 1 A2P_—

Zerfcd= — BT?O: UjxX99v
ro serfeds 2Pa j

jX8 1tTG B2M+2b

*2ii2 b2+iBQM T 0b2Mi2 H2 /BbTQbBiB7 2tTG ' BK2Mi H /Gp2HQTTG- /m
/ Mb H2 #mi /2 G HBb2 /2b +QKKmMB+ iBQMb aAaP 2M mHi> bQMb T Q
i0°Bbd +QmbiB[m2K2Mi 2M 2MpB QMM2K2Mi +QMi =HQ- }M /6dp Hm2"

jk



jX8 1tTG B2M+2b

+QmbiB[m2-2i 2M 2MpB QMM2K2Mi 3 XK®: FKQIM i GHnUB2X M2 2QKKmMB-
‘0 HBbdG2b 2M +QM/BiBQMb "G2HH2bX G2b 2MpB " QMM2K2Mib 2tTa BK 21
‘m> iBQMb bQMi /0i BHHO2b- bQMi T 0b2MidbX SQm" +2HH2b@+B- QM
+QKKmMB+ iBQMb aAaPX

JX8XRBbTQbBiIB7 2tTG BK2Mi H 2i KG0i?Q/2b

IM KOMQ@GHGK2Mi- GK2ii2m @ G+2Ti2m - Qi /Gp2HQTTG/ Mb H2 +
#mi /2 IBbTQb2 /6mM /BbTQbBIiB7 T2 ' 7Q K Mi2i / Tiad " H # M/2/27°Q]

JOMQ@OHOK2MOK2ii2m @ 0+2Ti2m" /0/B0 2bi +QKTQbO /6mM ? mi@T
K2Mi mM irRB8i/2 /B K i12i/QiG /6mM /-K2 /2 bm 7S+ 2pB#HMMKB+ QT?QM?2
/2 ivT2 OH2+i 28W1F2 /B K & 2i /2 bm F%22b BKT 2bbBQMb j. 0 HBbG2b |
bm 2 2MRAG2 K2ii2Mi /2 KQMi2  H2 ? mi@T "H2m  / Mb mM + BbbQM 2i F
+2ii2 /2°MB "2 b62K#QWi Mibm® H2 + BbbQM TQm" 7Q K2' H2 KQMQ@ 0
2i H2b bTO+B}+Bidb /2 +2b +QKTQb Mib bQMX T Gls 2JKER® T M b 2H\di MMN2 t 2
/IBbTQbBiB7 p2+2ib MbH # :m22i H61*JX

6B;mjXRd JOQMQ@UHOK2Mi bm  K2bm 2, p245K KB@ P2 +HRp-nl*U
Ue=4 KKSe 13KKV- + BbbQM 2i # :m2 2M SG X * BbbQM 2i ? mi@T "H2
KQMQ@UHOK2Mi " /" QBi2X

G2? mi@T "H2m  (i0 +?QBbB TQm bQM 2M+QK# 2K2Mi “a/mBi 2i b
b KK2Mi di2M/m2 TQm TQmpQB  ;aMG 2  /2b mHi> bQMb T Q+?2b b Mb T
b2 7 Bi T mM +QMM2+i2m" _* "H& "B "2 /m + BbbQMXSg B 7 +2 /2
T2 K2i /2 TQmMpPQB " H2 TH +2° /2p Mi H2 2 mi@T "H2m - bQM +2Mi 2 HI
2M M62Mi> p Mi[m2i b T2m H2b QM/2b ;OMQ 02KKYX +2 7 2B M BB BIKAT7 Xi}
/2 H T a0b2M+2 /2 H61*J /2p Mi H2 2 mi@T "H2m b2 +QMbB/0 0- iQm
+QKK2 MO;HB;2 #H2X

*2 WM2 /6 +[mBbBiBQM 2i /2 ;GMU2 bBQM M+?B" /60p2Mim2Hb T ' Q#H K.
bvM+?"QMBb iBQM 2Mi"2iQmb H2b GHOK2Mib /m bvbi K2 /2 +QKKmMB +
OKBbbBQM 2i2M "0+2TiBQM bQMi ;0°02b T "mM2 + "i2bQM/2i b ? mi2
U+7X MW2t2p2+ mM +QMpR2#BBbE2M THmb /m KQMQ@OHOK2Mi- TQm '™ F
"0+2TiBQM- mM KB+ 'Q /2 K2bm ™2 T2 K2i /62z2+im2 - H2 + b 0+?20 Mi- /
MM2t¥® X

G };mjXRRQMi'2 H +? WM2 /6 +[mBbBiBQM KBb2 m TQBMi / Mb H2
bB;M H MmMKQO ' B[m2- ;MO0 MmKGO ' B[m2K2Mi bQmb Svi?QM- 2bi 2MpQ»
bQMX *2ii2 /2°MB 2 H2 +QMp2 iBi 2M bB;M mt M HQ;B[m2bX *2b /2 MB
KTHB}+ i2mq /p Mi /6 i"2 KBb T > H2 ? mi@T "H2m™ /m KQMQ@ GHUK:

RRXr22i2° ,?2 mi@T "H2m bT0+B H2K2Mi +QMim }M /60K2ii’2 /2b 7 G[m2M+2b B;m b
RKX*J, #°GpB iBQM /mi2 K2 M;H Bb 1H2+i 2i *QM/2Mb2  JB+ QT?QM2X

RjSG , # 0GpB iBQM /mi2 K2 M;H Bb SQHVG +iB+ +B/-K iB "2 TH biB[m2 pa;0i H2 #
HO6BKT 2bbBQM j.X

j]
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6B;m jXR3 *? WM2 /6 +[mBbBiBQM /m /BbTQbBiB7 2tTG BK2Mi H

2bi HQ b + Tid2 T ~ H61*J /6mM KQMQ@UHOK2Mi "2HBGO- T " HOBMi2 kK
/6 HBK2Mi iBQM 7 Mi=-K2-"mMT 0 KTHB}+ i2m  2i2M}M"H + "i2bQM-
H2 bB;M H "dbmHi Mi " HO6Q /BM i2m X

* 7 +i0°Bb iBQM /m bvbjM260p Hm2" 2i/2 + ~ +i0d Bb2  H2 /IBbTQbBiB7 2
+? KT HB#'2- QM TH +0 +2 /2" MB2  / Mb H +? K#2 M0+?Q[[m2 /m H
Hmi?2 B2 UG JV- /2 HO@MH2Ei#Ri G2bM™ H2 + KTmb SB2 "2 2iJ B2 *m B2
IMBp2 bBidX IM BMbi Mi MO /2 +2ii2 + KT ;M2 /2 K2bmj2BER®bi 7Qm MB2

6B;m jXRN JQMQ@UIHGK2Mi 2M +? K# 2 MO+?Q[[m2X

2MtKQMQ@AHOK2Mib bTBMK MBI MI/id HD mi“2X G6mM 2bi}t2 2i H6 mi’.
MM2i #H2 iQm M Mi2T b@ @T b- +QKK M/G2/2TmBbH b HH2/2 +QMi’
MO+?2Q[[m2X G2b /2mt KOQMQIBKH/GKZMiMBDMi2M + BHH2#QiBb Kai HH
+?2 K#2 MO+?2Q[[m2X SQm” + ° +i0°Bb2  HGOKBbbBQM- BX2X- H2 ? mi
i #H2 iQm M Mi2 0K2i mM +?B T HBMQO B2 " +?2 [m2 T b /2 Qi iBQM T2M
QT "2BMp2 h2K2MiTQm  + * +i0"Bb2 H81*IJX G2b bB:M mt 2imb bQMi
B/2MiB[m2 " +2HmB 0KBb- }M /2 TQmpQB  pBbm HBb2 H2  vVQMM2K2M
U*AVX

G2b /B ;> KK2b /2 /B 2+iBpBid bQMi 2T 0b2MitGb TQm  H2 ? mi@T "}
1:m 2XKY G2b +Qm #2b #H2m2b 2T 0b2Mi2Mi RLMBm2KMtRKIMK #/B# 2 H -
H +QKT 2bbBQM /6BKTmMHbBBQM TQm  +? [mM2 T b /2 H i #H2X 1HH2b Q
H /Bz0 2M+2 2Mi 2 H2b p H2m b K tBK H2 2 K BARIB K2 M 20 KnB BB IQ M 2 i/ 2
€ 39/"2M "Q0+2TiBQMX . MbH2 + b/m? mi@T "H2m - QM Q#b2 p2 mM °
T "2Mi2 " +2HmMB /6mM /BT-H2 /QMi H6mM /2b HQ#2b 2bi 7Q i2K2Mi iidN
QM +QMbi i2 [m2 H2 KQMi ;2/m KQMQ@OHOK2Mi pB2Mi 7Q i2K2Mi KQ/B
i700°B[m2 /2 bQM > VQMM2K2Mi- +QKT " iBp2K2Mi mt BM/B+ iBQMb /m
/G+ H ;2T TTQi"H TQbBiBQM Yy /2:°0 2bi/? H /B{+mHid /6BMDi
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jX8 1tTG B2M+2b

6B:m jXky .B ;> KK2b /2 /B 2+iBpBid 2M 0KBbbBQM U" ; m+?22V 2i 2M
KOQMQ@OHOK2Mi 2M +? K#'2 MQO+?2Q[[m2f.EQUS FrMB =ABF SxHB MO B 2 U
T=882000+? MiBHHQMBSI2ZFRXVX M;H2b /6Qn3p/2 im=24 - 2M
OKBbbBQM3®i- 2M "0+2TiBQMX

H2 + BbbQM- mt pm2b /2 b2b /BK2MbBQMbX G2b xQM2b "Qm;2b “2T ak
3/"- { 2i X PM /QM+ mM QHOK2Mi G[mBp H2Mi 2M G0KBbbBQM 2i 2M Q-

*HB# iBQM/m KQMQ@ JMUIR2QPIMM Wi'2 H b2MbB#BHBIO/m KQMQ@ OH
2i2M "0+2TiBQM- QM miBHBb2 H2 KB+ Q /2 K2bm 2 hJR 2iH2 + HB#  i2m
bQMi /0i BHHG2b / M pi@BVIZARItZ "iB+m'KB2" XWX @R + HB# ™ i2m a*@R-
pB2Mi b62KK M+?2  bm™ H2 KB+ Q /2 K2bm 2- G Kk2xmM@IMiBH ™ MBpRMmM b Q [
T2mi i 2 ®AHAFLO0/"U VX . Mb mM T 2KB2 i2KTb- QM G[mBT2 H2 hJR p2
"0+mT "2 H2b KTHBAwW 2WR@ I+ @bB2bTQM/ Mi mt /2mLg MZn Jgm22
IXkRT Gb2Mi2 H2b bB;M mt2M 2;Bbi b TQm +2b/2mtp H2Zm bX PM Qi j
bmBp Mi2b

Ags 0278 10FIX X TQOmMLgy =94 /"U V ujxosyv

2i
Aio 1703 101X X  TQmLsa=110/"U VX UjXogevV

Mb mM /2mtB K2 i2KTh- QM TH +2 MM K KB@ Q HIKR2MIM bB;M H- /Q
H2b T " K i '2b bQMi B/2MiB[m2b " +2mt T 0+0/2KK2Mi +Bidb TQm H2 +
KQMQ@UHOK2Mi- m MBp2 m K tBKmKX G686 KTHBim/2 /m bB\W -H2M 2;B
T2 K2i /2 [m MiB}2" H2 MBp2 m /2 H TmBbb M+2 +QmbhWwgM&L/ m KQM
}om PXKk2T 0b2Mi2 +2 bB;M HX G2b "GbmHi ib Q#i2Mmb p2+ H2 + HB#"
T°QTQ'iBQMM HBil- /60+' B2 [m2-TQOm mM KQMQ@UHUK2Mi 2M GKBD|

Ave 4238 11X X- +Q  2bTQM¢ MA8/" aSG TQm  H2 MBp2 m K tBKmK
Ujxodv
SQm' }IMB - QM TH +2 /2mt KQMQ @ (G H 0K 2 M LbK7HH2r@" @7 H62 n2ii* 25b | M bl
‘M H B/2MiB[m2 "~ +2HmMB T 0+0/2KK2Mi miBHBb® 2bi GKBb pB mM KQN
Ho6 mi'2X G6 KTHBIim/2 /m bBiMeH T2IM2M/QiprE8 MiB}2  H b2MbB#BHBI(
T?2QM2 /m KQMQ @ 0 H M -GM Q;ifi XX 2T Gb2Mi2 +2 bB;M HX G2 “abmHi
T G+0/2KK2Mi MQmb T2 K2i /60+ B 2 [m2-TQm  mM KQMQ@QHOK2Mi 21

Aclectret 22491 107 IX X-  +Q " 2bT BMked¥ ~70/" aSG T ~ MBpUjX93V
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@ *?Xj *QKKmMB+ iBQMb KQMQ @

6B;m jXkR KTHBim/2b "2Im2b T " mM KB+ ' QT?QM2 hJR- G[mBTQO /6m]
MBp2 m 0;%#H2V,U};m 2 /m 210NV 2RIV U};m 2 /m# bVX

6B;m’jXkk aB;M HbBMmHBQIKBI'T " mM KQMQ@UHIOK2Mi 2i "2Im T ~ mM
hJR- TH $KX

*2b /Bz0G 2Mi2b 0i T2b +QMbiBim2Mi BMbB H T? b2/2 + HB# iBQM +(

6B;m jXkj aB;M H bBMmbQIKBD T " mM KQMQ@OHOK2Mi 2i "2Tm T °
KOQMQ@UOHOK2MKXTH +0 ~

OKBbbBQM 2i 2M "G+2TiBQMX BMbB QM T2mi pG B}2 [m2 H2 MBp2 m /6
i2m  2i H2 KQMQ@ GHGK2Mi M2 /0T bb2 T b H HBKBi iBQ3d/OR2M-QbBiBQ
+Bid2/ Mb H b2+iBQM T G+0/2Mi2X

jX8XIGB2mt 2i +QM};m" iBQMb

G2b i2bib /2 +QKKmMB+ iBQMb bQMi 2z2+imdb 2M BMid ' B2m - " HOA|
+BbGK2Mi-/ Mb mM2 b HH2 /0/B(G2 mt 2tTaG 'BK2Mi iBQMb +QmbiB[m2b
/2 *GmMBQM U_8yV- BMbB [m2 H2b +QmHQB'b /D 4$XMIBT &BBDMPInt b
HG ;2M+2K2Mi /2b HB2mtX G b HH2 93 +QMiB2Mi /2b /BbTQbBiB7b 2tT

je



jX8 1tTG B2M+2b

H2b i BHH2b 2i H2b ? mi2m b p "B2Mi U#m 2 mt- "KQB 2b- 2i+XV- Qz"
'm> iBQMb THmb Qm KQBMb +QKTH2t2b UQ#bi +H2b Qz> Mi /2b TQbbB
bB;MB}+ iBp2bVX G b HH2 8y /BbTQb2 /6mM2 #B#HBQi? [m2 bm" iQn
mbQH- +2 [mMB iiGMm2 7Q i2K2Mi H2b "0~2tBQMbX G2b +QmHQB b- [r
2bT +2b /0; ;0b T2 K2ii Mi/2 KmHIiBTH2b "4~2tBQMbX

6B;m jXk9 GB2mtTQm H62tTO BK2Mi iBQM /2 +QKKmMB+ iBQMb mF

Mb +2 +? TBi 2-H i° MbKBbbBQM b62z2+im2 2Mi 2 mM KQMQ@UOHG
OHOK2Mib "0+2Ti2m b-bm H2b[m2Hb QM i MbK2ii~ bdT "GK2MiU+QM};
BMbB "0 HBb2  /2mt K2bm™2b T ~ +QM};m” iBQMX *? [m2 TQbBIiBQM /2

K UjX9NV
QM 2bi H H2ii"2 T2 K2ii Mi /6B/2MiB} %™ H 2+N)VB imQ /BQN 2 RiRim" J1
TQbBIiBQM UK QH KW2i2i2 +Q " 2bTQM/ Mi m MQK# 2 /62Mi a2b /m b+? 0K

Mb +2 +?2 TBi'2- +QKK2 MQmb i’ BiQMb /2bKo=BXK b aAaP- QM m"

G2b /BzG 2Mib ivT2b /2 +QM};m" iBQM bQMi "2:°QmT0ab 2M i"QBb +H
+QM};m> iBQMb 2;:°QmT2/2b +QKKmMB+ iBQMb aAaP GPa " +Qm’i2 /Bb
"QBKVX G2b +QM}SA2EB Q@K T Q+22b /2 HH6OGK2ii2m X . MbH T 2KB "2
H2b /2mt 0+2Ti2m b bQMi " H K K2 /Bbi M+2 /2 H60K2ii2m > HQ b [m2-
2i H2b /2mt "0+2Ti2m b bQMi HBXKBX GRQBIH2TFi2m2b / Mb HS+QM};m"
bQMi THmMb 0HQB:M0b /2 H6GK2ii2m" p2+ mM TQbBiBQMM2K2Mi THmb -

G /2mtB K2 +H bb2/2 +QM}:m" iBQMb +Q "2bTQM/ " /2b +QKKmMB+ il
/Bbi M+2-/ Mb H2 +QmHQB  UDmb[mé~ 2MpB* QVQRE KWK TG b+BQ BIQ;MV 2 B
T Q+?22 /2 H6 t2 /2 H6OK2ii2m - DQm2 bm  H /Bbi M+2 aK2ii2m @ 0+2T
2T 0b2Mid2 bmjXe:m 2

G i"QBbB K2 +H bb2 "GmMBi/2b +QM}:m" iBQMb /2 +QKKmMB+ iBQM]
2i 2M _8yX . Mb H +QES-H2HBQM2Ti2m b bQMi T°Q+?2b /2 H6BMi2 b2
+QmMHQB b- Dmbi2 "H HBKBi2 2Mi'2 GPa 2i LGPaX SQm" +2ii2 +QM};m"
2bi 72 °K02X . Mb H +GMIpn iB«Q@Ni2m  2bi/ Mb +QmHQB 2i H6 mi“2-/
IM /2 +QK#BM2" 2MpB QMM2K2Mib ~ 7Q i2b "0~2tBQMb 2i ii2M MibX 1
SY- H2b /2mt "0+2Ti2m b bQMi/ Mb H b HH2 8yX SQm  H2b /2mt /2 MB
/2H b HH2 8y 2bi;>  M/2 Qmp2 i2X *2b +QM};m" iBQMbjK®Mi 2T ab2M

id



@ *?Xj *QKKmMB+ iBQMb KQMQ @

6B;m jXk8 *QM};m  iBQMb aAaP GPa/ MbH b HH2 _93 2Mi 2 mM aK2
#H2mV 20 /2b "0+2Ti2m bR*Q/MKB@ 2BI@BTb2b "Qm;2bV , "0+2Ti2m" b
H6OK2ii2m> 2i bvKai ' B[m2K2Mi /BbTQbab T~ TTQ i "H6 t2/2 T QT ;
*QM}:m> SBQ@WMB M;H2b p2ibV, "0+2Ti2m b T Q+?2b /2 H6OK2ii2m" 2i
T QT ; iBQMX *QMS td  #BHQR +2 +H2 pBQH2ibV , "0+2Ti2m b 0HQB: M0
bvKOi"B[m2K2Mi /BbTQbab T TTQ'i HO6 t2/2 T QT ; iBQI

6B;m’Xke *QM};m’  iBQMb aAaP GPa/ Mb H2 +QmHQB” 2Mi"2 mM 0KZ
#H2mV- m +2Mi'2 /m +QmHQB - 2i /2b "84+ PDT2KB @ X 2°GMR:bnQ i BQ Rb V
0+2Ti2m b bvKOi'B[m2K2Mi /BbTQbOb T~ TTQ i "H® t2 /2 T QT ; iB

OHQB;MOb KQV2MM2K2Mi URV 2i 7Q i2K2Mi UKV /2 H6OK?2ii

i3



jX8 1tTG B2M+2b

6B:m jZXkd *QM};m> iBQMb aAaP LGPa/ MbH2 +QmHQB" 2i 2M _8y 2Mi"

+2 +H2 #H2mV 2i /2b "0+2Ti265 X @K I BKQMQMbY , “0+2Ti2m b /2

/6 mi*2 /2 H6BMi2 b2+iBQM 2i m +2Mi 2 /$h ¥Qmbl OB+2 “QHR}pR i hBQ M

“Q+2Ti2m b /6mM +-i0 /2 HGBMi2 b2+iBQM- m +2Mi"2 /m +QmHQB -

*QM}:;m  SEQV2KB@2HHBTb2b Q  M;2bV , "G+2Ti2m b 2M _8y-7 +2 "}
#B#HBQi? [m2X

IN



@ *?Xj *QKKmMB+ iBQMb KQMQ @

jX8Xj_ 0bmHi ib /2 K2bm 2b

S QiIQ+QH2 2tTOU BKMbIi#P [M2ivT2/2 +QM};m  iBQM-H2b K2bm 2bbQM
H2 T'QiQ+QH2 bmBp Mi,

R»vMi? b2 /6mM bB;M H p2+ mM +?B T /2 bvM+?"QMBb iBQM- bmBp
iQB 2K2Mi KQMi MiQm /2b+2M/ Mi 2M 7QM+iBQM /2b #Bib " i MbK

KXiKBbbBQM /m bB;M HpB H2 KOQOMQ@UHGK2Mi 0K2ii2m™ 2i "a+mTa°
H2 KQMQ@OHOK2Mi "0+2Ti2m > +B#H2¢

iXbvM+? QMBb iBQM T * +Q "GH iBQM /m bB:M H "2im p2+ H2 +?B"T

9% Q "0H iIBQMb /2 H T 'iB2 miBH2 /m bB;M HUS8 +?B Tb HQO iQB 2Db\
+?B T /2b+2M/ Mi- bm" /2b 72M i 2b bm++2bbBp2b U/6mM2 /m 02 {

8X0+Q/ ;2T */G+BbBQM /m bvK#QH2 H2 THmb "2bb2K#H Mic
eXxtr H+rmH /m"1_ 2tTG°'BK2Mi HT ~ +QKT ~ BbQM /2b #Bib i MbKBb 2
dX H+mH /m _a" 2tTG'BK2Mi H/m bB;M H “2imX

G2 i2KTb/m +?B " THQM; /2 i i2 2bi/2mt7QBb +2HmMB /2b +?B ' T@bVvK#Q
bvM+?"QMBb iBQM p Mi/0+Q/ ;2X SQm mM2 K K2 +QM};m” iBQM-H2 "
i° MbKBbbBQM /2 Ryy i  K2bX *QKK2 QM HO /OUDX9MHp Q[ & B MBI b P2HNB 1§
bm " H2"1 /2 +QKKmMB+ iBQMb +QmbiB[m2b2bi THmb 7 B#H2[m2 +2HF}
*2T2M/ Mi- H2 MQK#°2 /6BiG" iBQMb MG+2bb B2 TQm " H p HB/ iBQM /I
bi iBbiB[m2 /61DMpBX@M*-Bild" iBQMb U+p08b2biBQQM ;> M/X 1M 2z2i-/ M
+2 + b- H2 i2KTb /2 K2bm™2 +Q "2bTQM/ Mi TQm ™ +? [mB0o-D2Mi b XiBQM
PM +?QBbBi /I QM+- T b /2b 2bb Bb p2+ /Bz0G 2Mi2b p H2m b- /2 }t2" F
+QM};m” iBQM " Ryy-+2 [mB +Q "2bTQM/ " mM i2KTb /2 K2bm 2 /62MpB
MmM2 T'0+B&BQMI /MQb "dbmHi ibX

G2 _a" 2bi+ H¥+rmHO " T "iB " /m > TTQ i 2Mi'2 H6GM2 ;B2 /m b2;K2Mi
+?B"Tb 2i +2HH2 /6mM b2;K2Mi /2 K K2 i BHH2 M62M +QMi2M Mi T b U
# mBi K#B MiVX SQm™ H2b /2mt b2;K2Mib- QM m~ m T 0 H #H2 TTH
2Mil2F>x 2bF>xX

0+?2HH2 /60p HBOBOQIMI " B2M+2 +[mBb2 ;°«+2 mt MQK# 2mb2b K2bm "2
+2 i p BHMQmb T2 K2i /2 T°'QTQb2" mM2 0+?2HH2 [m HBi iBp2 /2 T2 7
2M mHi® bQMb T°Q+?2bX PM /G}MBi B+B H [m HBiG /6mM2 +QKKmMMB+ i
"1 r Q#iI2MmM2-2M TQmM +2Mi ;2X PM +H bb2/QM+-/27 TQM 2KTB 'B[m2-
bmBi ,

T 7 Bi2-rm=Q@mb'c

#QMM2-0”4Xm 6 3% c

++2Ti #H23%Qmb 7% C

KQV2MM27%Qm6 15%c

KO/BQ+ 2-19%<wm 6 25%

K mp Bb2-25®@+«r 6 40%c

MmHH240P4xm 6 50%X
G };mjXkBQMM2 mM2 2T Gb2Mi iBQM pBbm2HH2 /2 +2b /Bz0 2Mib BMiz:

G pH2m K tBK H2/6mM"1_/ MbH2+ b/2i° MbKBbbBI#-/22 H2m b

[mMB G[mBp mi mi mt/o62 '2m  /m/0+Q/ ;2/6mMbB;M H HGO iQB'2X SQm
2bi2M "0 HBiG " Mm M+2 " 2M 7QM+iBQM /2 H T G+BbBQM bm™ H2b K2bm
T 0+BbBQM2m M2 +QKKmMB+ iBQM T "7 Bi2 +Q "2bTQM/™ 4% "1_ BM

_OGbmHi i®Qm’ 2z2+im2  +2b K2bm 2b- HE6BM7Q K iBQM miBH2 2bi 2M +(
[M2M+2 +2Mi2 BB F>x- /2 H “:2m’ /2B#M/R>x 2i /2 i2KTh bWK#QH?2

9y



jX8 1tTG B2M+2b

6B;m’jXk3 0+?2HH2 /60p Hm iBQM [m HBi iBp2/6mM2 +QKKmMB+ iBQ
T Q+?2b/ MbHO6 B"2M 7QM+iBQM /m "1_X

15360+? MiBHHIQKIbBVY " H 7 0[m2M+2 /6042 =NBRHFBFQXI B2 2?B T /2 bvM@
+?2°QMBb iBQM- mbbB TT2HQO +?B T HQM;- 2bi mM +?2B T KQMi Mi [mB
[M2 H2b mi 2b +?B Tb- " H62t+2TiB QN #307D 02 KITB H BRRMHR/-2 m t
7QBb THmb ;> M/XjGRZ:#@@ T2 H2b KQV2MM2b /2 _a" 2i /2 "1_ Q#i2Mm 2|
H2b BiG® iBQMb-TQm" +? [m2 + b /2 K2bm 2X

| *QMy;m° ®BQM | b| c [d]e | f | g |

I1 _a"uU/"¥V8R eR 9j| JN| jJR| jR| k3
1 "1 UWNYyXyyXly yXyyXy 9k| yXk RkXe

11 _a"u/"y 88 8d jk| 93 jk k9| k9
21 UWVyXlyyXly8X9e/ XlyjyXOKNXWkX 3

h #H2 m jXR _a"2i"1_KQV2Mb- TQm  +? [m2 KiQM Y@ 2H Kebvhi @81
2tTO BK2Mi H2b TQm > H2b +QM}:m" iBQMb aAaPX

. MbH2b + b/2+QM};m aBR¥MHIBQRKKmMMB+ iBQM 2bi T 7 Bi2-b I
2t+2TiBQM 7 Bi2 /2 & TTQQWBHBMMRHH2 H2 KOQMQ@IUOHIOIK2Mi M62bi T b b
/12 T°QT ; iBQMX SQm™ H2W+@MFEOMHEXBMA Qmp Mi bd TT "2Mi2° " mM ;
H +QKKmMB+ iBQM b62z2+im2 0; H2K2Mi b Mb 2 "'2m b- K K2 bm™ /2b
U5 KVXSQm +2b?mBi+ b/2+QKKmMB+ iBQM aAaP GPa-QM Q#b2 ' p20(;
p2+ H /Bbi M+2- +2 [mB 2bi +Q?0 2MiX

. MbH2b + b /2 +QM};m  iBQaMf+ZgWVHE@B if mBty/¥2""2m b m;K2Mi2 bB;M
pP2K2MiX *2T2M/ Mi- QM +QMbi i2[m2-K H;"0d mM2 /BKBMmiBQM pBbB#F
/2bp H2m b bb2x OH2p02bX *2b "dbmHi ib T2mp2Mi b62tTHB[m2 T ~H2
" iBQMbX 1M 2z2i-b6BH MOv T b/2i° D2i/B'2+i2Mi"2 H6OK2ii2m™ 2i H2
/2i° D2ibBM/B 2+ib T "pB2MM2Mi m "0+2Ti2m" " /2b BMbi Mib 2i/2b Tm
BMbB + 02" /2b BMi2 ' 70°2M+2b /2bi m+iBp2b TQm H6BM7Q K iBQM +
T?20MQK M2b /6Ala T2mp2Mi ; M2  H2 /0+Q/ ;2 2i 2M;2M/ 2" /2b m;K2N
KQBMb- H TS@tb—IBBEb(DMTZMbZ‘[mZ HOmM /2b i D2ib BM/B 2+ib 2bi M2ii2
TTTQ'i mt mi 2b-/QMM MiH"  mM2 +QKKmMB+ iBQM T 7 BSEZ-Qm [m b
Sy 2iS) T2 K2ii2Mi 0; H2K2Mi /2 +QMbi i2° H2 + * +i "2 iiGMm Mi /2 H b
/I BKBMmMiBQM ++ m2/m _a"T ~ TTQ i mt mi 2b+QM};m  iBQMb LGPa

IM/6Q#b2 p2° H2 +QKTQ i2K2Mi /2b +QKKmMB+ iBQMb aAaP 2M KQ
2T 2M/ H2b +QM$P2RABIBQNRM +? +mM2 /62Mi 2 2HH2b- QM i MbK2i bBK
bB;M mt HGO iQB 2b /Bz0G 2MibX G2b T ~ K i'2b /2b +?B " Th bQMi B/2MiB
K2bm™'2b T ' 0+0/2Mi2bX G2b bB;M mt KBb bQMi 0; H2K2Mi MQ K HBbUb
IM /2 +QMb2 p2° " H K K2 TmBbb M+2 /60KBbbBQM 2i BMbB TQmpQB" -
JIi@aAaPX G2 ijK2;mMQmT2 H2b KQv2MM2b- bm  iQmi2b H2b Bid™ iBQMb
TQmM +? [m2 + b /2 K2bm™2X

9R



@ *?Xj *QKKmMB+ iBQMb KQMQ @

| *QM};m” BQM | c |

31, | —a"U/"V 8R] jd
L1 UwWV8yXy8jXle

31, | —a" UV 8k jy
21 _ UWVRNK9|X|9

h #H2 m jXk _a"2i"1_KQV2Mb-TQm  +? [m2 R QMY @ RHIK2hMi 2b1
2tTO BK2Mi H2b TQm  H2b +QM};m" iBQMb JI@aAaPX

PM Q#b2 p2 B+B mM2 m;K2Mi iBQM bB;MB}+ iBp2 /m "1_- 2Mi° WM
[m HBiG /2 H +QKKmMB+ iBQM /2 T "7SBV2" WM mHHTZ ¥ K 2mBEBHX21T™MQ m*
2z2i-+? [m2 "0+2Ti2m" "2+2p Mi/2mt K2bb ;2b bmT2 " TQbdb-H /Gi2+iB
[mMm M/ H2b bvK#QH2b bmT2 TQbdb bQMi B/2MiB[m2b U2M bmTTQb Mi HO
TQi2K2Mi ii2M/m BHHmbi"2 mM2 /2b HBKBi2b /6mM bvbi K2 aAaP /2 +(

jXeo HB/ iBQM 2tTG BK2Mi H2 /m KQ/ H2 /2 "1 _

SQm i2 ' KBM2 +2+? TBi ' 2-QMb2T ' QTQb2/2+QKT "2 " H2b T (G/B+iB
T 0b2Mid +B@/2bbmb mtK2bm 2b 2tTG BK2Mi H2bX .2b K2bm 2b "G02HH
TOM mM b+?20K /2 i MbKBbbBQM aAaP 2i TQm mM2p H2m /2 i2KTb b
MiBHBbUO2b TQm H p HB/ iBQM T " bBKmH iBQM-pB2M/ QMi /QM+ "2M"
2tTdG ' BK2Mi H- BMbi HHO/ MbH b HH2 _93 2i/QMiH T "iBRkiNE2ii B+2 -
+QKTQb2/2i " QBb KQMQ@UIHOK2MibX G2 T'2KB2 KQMQ@OHOK2Mi- 2b
"BMi2MbBild +QMbi Mi2X G2 /2mtB K2 KQMQ@UHGK2Mi-TH +0 m/2bbm
mM# mBi#H M+ ; mbbB2M +QMiBMm-/QMiQM 72" p "B2  H6BMi2MbBil
7 +2 mt/2mt T 0+03KMi2bi [m Mi " HmB miBHBbO +QKK2 "0+2Ti2m X G
I2mt KQMQ@UHOK2Mib 0K2ii2m b 2bii2HH2 [m2 H +QHQ+ HBb iBQM /2|
[mM2 TQbbB#H2X BMbB- QM T2mi +QMbB/0°2° H2b bB;M mt GKBb /2b /2n
H2 i'QBbB K2 +QKK2 v Mi/2b i  D2ib/2T'QT ; iBQM 2i mM2 iiGMm iBC

6B;m jXkN S "iB2 GK2ii'B+2 /m /BbTQbBiB7 2tTG 'BK2Mi H /2 p HB/ iB«
+?B T 2i # mBi #H M+ : mbbB2M GKBb T " H2b /2mt KQMQ@ Ok

S'QiIQ+QH2 2tTO BIG2MI"BiQ+QH2 2tT0G BK2Mi H [mB T2 K2i /2 "0 HBb2
#mi2 T " mM 2M 2;BROBKAMI h2Bi K#B Mi /2 H b HH2- [m6QM TT2HH2"
1MbmBi2- mM bB:M H- +QMbiBimad /2 +? B0 Kl KM ibMVE 2 iBTb & aQ/m " H 2
KB2 ' KQMQ@UHOK2Mi- i M/Bb [mé6mM bB;M H- +QMbiBima /2 # mBi #H |
H2 /2mtB K2 KQMQ@OHOK2MiX *2b bBOM-rhQ Md idMD /[mT-2HQ b[mEBHD ¢
bBKmHi MGK2Mi- QM Q#iB2Mi mM bB;M H ba+ #H2 2M [m i°2 T iB2b /Bt
# mBi BM?0 2Mi- TmBb H2 # mBi BM?20°2Mi 2i mM2 b3 B2 /2 +?B Th- 2M
#H M+ DQmMid 2i 2M}M mM2 bd B2 /2 +?B Th- H2 # mBi BM?0 2Mi 2i H2 #
T2'K2i mM2 Gp Hm iBQM} #H2 /m _a" " H "0+2TiBQM-BX2X-H2 "  TTQ'i
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jXeo HB/ iBQM 2tTad BK2Mi H2 /m KQ/ H2 /2 "1_

+2HH2 /m # mBi BM?0 2Mibm  H6aM2 ;B2 /m # mBi BM?20 2Mi 2i /m # mB|
YHi® :2/ Mb H # M/2/27°0[m2M+2 /2b +?2B TbX G2 /0+Q/ ;2 2i H2 + H+r
bm*H /2°MB ‘2 T 'iB2 /m bB;M H- +QMi2M Mi520@®MB HbXmM2 pQBBHB.
+QMi -H2 “2iQBi 0; H2K2Mi H2 K K2 bB:M H [m2 +2HmB 0KBb T * H2 T 2
/2 pG°B}2 H bvM+? QMBb iBQM TQm" H2 /0+Q/ :2X

G K2bm'2 2bi "QTQiG2 2M m;K2Mi Mi T°Q; 2bbBp2K2Mi H6BMi2MbB|
bm> H2 /2mtB K2 KQMQ@ GHOK2MiX G2b +?B Thb MiB5360 & B QNS HHVQIN KT
TQM MM2 7°0[m2M+2 /6 628812 B B K-QOVOMB i; 2MKB-QWM 2 7 G[m2M+2 +2Mi°
fe=18:5F>x 2i mM2 H :2m B/ 2 ¥ AwAX

_ObmHi MQKK2 2tTHB[mGO +B@/2bbmb- QM +QKK2M+2 T ~ Gim/B2° H2 #°
/| MbH [m2HH2 QM p "0 HBb2 " H p HB/ iBQM 2tT0 BK2Mi H2 /2 MQi 2 KC(
# mMBi K#B Mi2bi 2T 0b2MdXjpmOid  mM22+QM};m> iBQM b Mb GKBbbBQI
2tTG°BK2Mi HQm Hid® iBQM /m + M H/2 T°QT ; iBQMX PM B/2MiB}2 mN
/ Mb H2b # bb2b 7<(m20MW+20QU 2bTQM/ Mi T'TBM+BT H2K2Mi m bvbi K2
b HH2X . Mb H xQM2 /2b mHi® bQMb T Q+?22b-2i THmb T "iB+mHB “2K:
miQmi/J2H2 # mBi K#B Mi/2H b HH2 2bii> b7 B#H2 2i +QMbi MiX BM!
Op HmaO 2i bQM M2 ;B2 "2i° M+?202 /2 +2HH2 /2b +?B " Tbh TQm ™ mM + H+r

6B;m jXjy aT2+i'2/m # mBi K#B Mi/2H b HH2 _93 b Mb Hid iBQ
TQT ;: iBQM bm> mNM@bX 02 /2

G2 "1 2tTG BK2Mi HKQv2M- 2biBK0O " T "iB 528 H? B~ TNaKVBbtb@HD2MD / 2T Q
+? [m2 MBp2 m /2 # mBi- 2bi 2T EK2ZRIAHb2ZDTI B mIT&h " RPQb0O m "dbmHi i M
/Im*"1 - T 0b2MiGd " H b2+iBQM T 0+0/2Mi2- TEmM68m M?i MK B bl H QRWHQ HRA M
7°0[m2M+2 /60+7? KLiB4HAH@NMM ;2

IMT 2KB "2 Q#b2 ' p iBQM-QM T2mi pQB " [m2 H2b "dbmHi ib2tTOG ' BK2
KQ/ H2/2"1 X1M2z2i-QM Q#iB2Mi mM +QKTQ i2K2Mii> b T Q+?22 /2 +2
p2+ mM2 7 B#H2 /BbT2 bBQM /2b p H2m b K2bm 02b T ~ " TTQ i mt K
+ b T 0b2Mi- QM + H¥rmH2 mM2 2" "2m" #3PQHrmh D KHRW2 NN 2T 6 2BHKpBVIQ M2 b
TTTQ'i m KQ/ H2X *2ii2 pG'B}+ iBQM- +QKTHOK2Mi B 2 /2b bBKmH iB
X9T2 K2i /IQM+ /2 +QM} " K2 " H Dmbi2bb2 /m KQ/ H2 T QTQbdX
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@ *?Xj *QKKmMB+ iBQMb KQMQ @

6B;m jXjR "1_ 2tTOd BK2Mi H KQv2M 2M 7QM+iBQM /m _a" +QKT "G m
520 +?B Tb T ~MBp2 m /2 _a"- /2 iPKTI86¥K? MHR HH 981 F > x X

iXd *QM+HmMbBQM

*2 +? TBi'2 T2 KBb /6Gp Hm2® H2b + T +BilGb 2i H2b HBKBi2b /2b -
BMiGd'B2m - [mB miBHBb2Mi /2b mHi® bQMb T Q+?2bX

PM KQMi 0-/ Mb HiXKImiBR&miBHBb iBQM /2 +?B " Tbh HBMO B 2b KQNM
+QKK2 bvK#QH2b- T2 K2i /2 "0 HBb2" /2b +QKKmMB+ iBQMb "Q#mbi2b
HiBQM T2 K2i mM /0+Q/ ;2 bBKTH2 T ~ +Q "0H iBQM p2+ H2b +?B Th>
BHHmbi"O0 T " H2b "0bmHi ib/m KQ/ H2 [XI92bi/nWb/ld#B2+0BQRIi- TmBb[m
"2+i2K2Mi HBGO m i2KTb bvK#QH2X }M /6 KOHBQ 2  H2b + T #BjiGb /2 +C
T QTQb2 /2mtivT2b /6QTIBKBb iBQM , H2 "2+Qmp 2K2Mi /2 bvK#QH2b
M B 2/2 bvK#QH2b /2 k" e OHOK2MibX G T '2KB "2 TT Q+?22 T2 K2i /2"
Kk bvK#QH2b /&2B5Rp BO@M2M +QMb2 p Mi mMmM2 TmBbb M+2 /60KBbbBQM +
DQmi2 9 bvK#QH2b- Bbbmb /2 KQ/mH iBQMb /2 7°0[m2M+2 MQM@HBM
KQ/mH iBQM /2 7' 0[m2M+2 HBM0O B 2 /OD”" miBHBbObX G2 /0#Bi b2 pQBIi
+2ii2/2°"MB "2 TT Q+?2 2bi THmb b2MbB#H2 m # mBiX

IMbmBi2- H [XBFiBQ®b2 H2 /Gp2HQTT2K2Mi /6mM /BbTQbBiIiB7 2tT0O°
HOGKBbbBQM 2iH "0+2TiBQM /2 bB;M mt +QMi2M Mi /2b mHi® bQMb T «
IBbTQbBiIiB7 2bi H2 /Op2HQTT2K2Mi/6mM KQMQ@OHOK2Mi GK2ii2m f 0+
T2 'KBbH "0 HBb iBQM/2K2bm 2b/ Mb/Bp2 b2b+QM};m  iBQMb T?vb
2M BMiGt'B2m X .2 7 Bi- +2 bvbi K2 b2 "p H2 2MbmBi2 iQmi ~ 7 Bi [/ Til
BMiGt'B2m 2b aAaP-2M +QM};m” iBQM GPa 2i TQm  H2b + b QM H2 "0+
/6Qmp2° im 2 /2 H6GK2ii2m - +QKK2 H2 KQMi 2Mi H2b "ObjiKRiliM T Gb2]
bQ'i Mi/2H xQM2 +Qmp2°i2T HO6 M;H2/6Qmp2 im 2/2H60K2ii2m - H
125%V K2i 2M HmKB "2 /2b +QKKmMB+ iBQMb +QMbB/0 0G2b +QKK2 ++
T2mi b62tTHB[mM2" T °~ H6 #b2M+2 /6mM i° D2i /B 2+i /2 T'QT ; iBQM 2
i° D2ib BM/B 2+ib-2M;2M/°> Mi T > +QMb0O[m2Mi HO TT "BiBQM /6AlaX .
LGPa-2t+2TiBQM 7 Bi2/m+ bQMHO6MM /2bi° D2ib BM/B‘2+S]ibe2K#H2T
H /a;" / iBQM b6 ++2Mim2 2i K M2 " /2b +QKKmMB+ iBQMb +QMbB/0 0
MMHH2bX *2b "0bmHi ib bm;; "2Mi [m2 H2 bvbi K2 2tTG ' BK2Mi H i2H [
M62bi T b / Tid mt+QKKmMB+ iBQMb 2M +QM};m” iBQM LGPaX

G2 /BbTQbBiB7 T2 KBb 0; H2K2Mi /62z2+im2 mM2 p HB/ iBQM 2tT 0"
BMi"Q/mBi " Hj¥24MB®W@KT ~ MiH2b "GbmHi ib2tTG'BK2Mi mt m KQ/ H2
T 0+0/2KK2Mi- QM Q#b2 ' p2 /2b +QKTQ 'i2K2Mib bBKBH B '2b 2i +Q?20 2N
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iXd *QM+HmMbBQM

BMilG;  iBQMb MmKQO B[i2ROU®AX HEW2QM};m" iBQMb GPa / Mb H6 M;F
/2 HBOK2ii2m® UBX2X- 2M 2tSSWiIX MATRRMTQWIBIBRMH2b + b /2 +QM};m" il
?2Q b /2H6 M;H2/6Qmp2 im 2 /2 H6GK2ii2m™ 2i LGPa- QM pQBi[m2 H2 K
2z2i-H MQIiBQM /2 KmHiIiB@i  D2i M62bi T b BMild; 02 mKQ/ H2X
IM}IM- QM KQMi"2[m2 H2 /BbTQbBiIiB7 2tTG " BK2Mi H p2+ H2b T ~ K i’
[162z2+im2° /2b +QKKmMB+ iBQMb KmHIiB@miBHBb i2m bX GXlk "GbmHi
KQMi 2Mi #B2M [m2 /2b +QKKmMB+ iBQMb- T ' 0+0/2KR®MpQBRBb&E2b p
/[2°MB2' m;K2Mi2 " /B+ H2K2Mi- TQ20% i5Q®X ' 2 ¥MDB HE2M KQMQ@ GHt
0+2Ti2m b M2 /BbTQb2Mi T b /6BM7Q K iBQM [mMmB TQm ™" BiH2m™ T2 K
KaH M;0bH2m T "p2M Mi bBKmHi MOGK2Mi p2+H K K2 KTHBim/2X }M
bBKmMHiIi MOGK2Mi- 2i /2 K MB "2 2{+ +2- p2+ /2mt KQMQ@UHOK2Mib "0+2
2MpBb ;02b 2bi H6 KOHBQ® iBQM /2 H T “iB2 0K2ii'B+2 /2 H +? BM2 /2
BMbB- HOGKBbbBQM T " mM2 Mi2MM2 +QMbiBim(2 /2 THmbB2m b K¢
H6 KOHBQ ® iBQM /2 H [m HBiG- /6mM2 T “i- /2 +QKKmMB+ iBQMb / Mb
[6 mMi“2 T "i-/2 +QKKmMB+ iBQMb KmHIiB@miBHBb i2m bX G2 +? TBi 2
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9 *QKKMMB+ iIBQMb KmHIB@UHUK:

9XRAMi"Q/m+iBQM

IM bvbi K2 /2 +QKKmMB+ iBQM aAaP-2M mHi® bQMb T°Q+?2b-i2H [m
j- T2'K2iH "0 HBb iBQM /2 +QKKmMB+ iBQMb 0°QTQ ili2b 2M mHi" b
TQmM /2b +QM};m iBQMb GPaX *2T2M/ Mi- QM KQMi "0 [m2/2b +QKKmN
2z2+im02b " HO6 B/2 /2 KQMQ@UHOK2Mib- M2 bQMi T b TQbbB#H2b TQm
[M2TOmM  /2b +QKKmMmMB+ iBQMb KmHiIiB@miBHBb i2m bX

SQm  i2Mi2° /2 T HHB2  +2b BM+QMpUMB2Mib- QM +?22°+?22 " KOHBQ
/2 HO6GK2ii2m™ 2iH + T +BiG /2 +QMi*-H2 /2 H /B '2+iBpBid/m +? KT +!
[6mMM KQMQ@OGHOK2Mi " mM2 Mi2MM2- +QMbiBimd2 /2 THmbB2m b KQN
"+2b #2bQBMbX bbQ+B0O2 " H K0i?Q/2 /2 7Q+ HBb iBQM T ~ "2iQm’N
+QMbiBim2 mM JB QB 7 "2iQm M2K2Mi i2KOQKXH*2) J2hMBR+ 7TTX2bRZiBD)
"0 HBb2  /2b +QKKmMB+ iBQMb 7Q+ HBbG2b / Mb HO2bT +2 ;"e+2 " H |/
T'Q}i /2b KmHiB@i® D2ibX G2 bvbi K2 /2 +QKKmMB+ iBQM BMbB +QMtE
/2bi° MbKBbbBQMb " KmHIBTH2HXRK .0RIlb Y 279C bR2BIiMBIMQmb Gim/BQM
/2 +QKKmMB+ iBQMb JAaP 2i JI@JAaPX

OXRXKR i/2 HO i

*QKK2 0pQ[ma / Mb HX-+R2DBT " 2KB2'b bvbi K2b aPL _ QMi pm H2 D«
H /2mtB K2 /0+2MMB2 /m ss K2 bB +H2X G2b p M+(2b- Bbbm2b /2 H
H a2+QM/2 ;m2° "2 KQM/B H2 T2 K2ii2Mi H2 /Gp2HQTT2K2Mi /2 MQK#"
mHi> bQMQ 2b- KQMQ Qm KmHIB@UOHOK2Mib U 'db2 m /2 "0+2Ti2m b 2i
/2b i° p mt bm®™ HOBK ;2°'B2 KG/B+ H2- 2X;X- 0+7QQnb?EBX iakyyBQ; T
bQMi K2MabX 8 T "iB" /2b MMO2b RN3y- H "2+?22°+?2 bm  H2b K i0' B
KBMB im Bb iBQM /2b +QKTQb Mib 0H2+i QMB[m2b 7 +BHBi2Mi H 7 #°
2M+QK# 2K2Mi "0/mBiX G2 +? KT /6 TTHB+ iBQM /2b "0b2 mt +QmbiB
b6 ;> M/Bic QM T2mt +Bi2°  H2m  miBHBb iBQM 2M GKBbbBQM- 2X;X-/ N
#FmMMIiBM;nHBMRnEMy&1+2TiBQM- 2X;X-/ MbH2 /QK BM2 /2 H "2+?22 +?2
bQm ™ +2b bQ2KQBOnB/2MiB}+ iBQMmk# BRRM 2M+Q 2 2M OKBbbBQM 2i 2
2X;X-TQm™ H2 +QMi -HDMEM /ADyimM+iBZNi HpXkyRe

Zm2 +2 bQBi TQm ™ +Qmp B /2 ;" M/b 2bT +2b Qm TQm  KJGOHBQ 2" H
/2 T2iBib /BbTQbBiB7b- H2 +QMi " -H2 /2 H /B 2+iBpBiGd /2 H T QT ; iBC
2bi + " m+B HX AH 2tBbi2 THmbB2m b K0i?Q/2b TQm™ ii2BM/ 2 +2 #mi>
TH +2K2Mi T "iB+mHB2" /2b 0OHOK2Mib /6mM "0b2 m }M [m2 +2 /2 MB2"°
+QKTQ 'i2K2Mi /B 2+iB7 bQm? BiGX PM "2i'Qmp2 +2+ b/2};m 2/ Mb H
2i /2 HB2mt- p2+ /2b "Gb2 mt/62M+2BMi2b-bmbT2M/mb 2i KQMidb 2M 7
HO2Mb2K#H2 /AmMMiB MBArHBMR2X kMyi®& T2 /2 +QMi -H2 /BzG 2Mi- ;M0 H2]
p2+ /2b "0b2 mt HBMO B 2b- 2bi HDQ HQKIT h-b-h2B Mi T/ h2iGR M2ikgy 9
K0i?Q/2 /Qi2 mM "ab2 m /6GHOK2Mib /2 H + T +Bi0 /2 KQ/B}2 b /B 2+
b Mb KQ/B}2 " H /BbTQbBiBQM /2b GHOK2MibX

*2T Q+0/0 2bi /UGp2HQTTOTQM H T 2KB "2 7QBb 2M RN9e-2M " /BQ
HX-TQm™ KOHBQ 2" H "0bQHmMIBQM /2b ;" M/b ~vHBZnilHRIi?20® BH K RN K ;
S H bmBi2-+2ii2i2+?MB[m2 0iG TTHB[mMG2 mtbvbi K2baPL _2i0+7?
/12 T? b2 /6mM2 Mi2MM2 +QMbBbi2 " TTHB[m2 /2b "2i /b /2T? b2 bm"
H +QKTQb2MiX G2 +QMi -H2 /2 T? b2 T2 K2i BMbB /6BM~m2"  0H2+i Q|
QM/2b GKBb2b Qm "2Im2b T " HO6 Mi2MM2X .2 THmb-2M T Q+0/ Mi /2 H
/12 KQ/B}2 " H 7Q°K2 /2 H6 Mi2MM2 TQm ™ 2M; K@QBBARAMBIM 2/MX2IKB @B il (
;m A@XBHHmMbi"2-/2 K MB "2 MQM 2t? mbiBp2- THmbB2m b ivT2b /62z2ib
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@ *?X9 *QKKmMB+ iBQMb KmHiB @

/6mM2 QM/2 0KBb2 T " mM2 Mi2MM2- HQ b[mdmM +QMi -H2 /2 T? b2 2b
T BM+BT2 T 0b2MiG B+B boé TTHB[M2 /2 H 7 IQWKBUA?HOQBKIT H22ukyRj2 M M
QHbx2rbFBnbi22 " #H®nkyy8

6B;m 2XR .B 2+iBpBid/0mM2 Mi2MM2 /2 d GHOK2Mib b MbU};m 2 /2 ;
/2 T? b2, TBHQI ;2 /2 HEmBX/m +2Mi 2V 2i 7Q+ HBb iBQM U};m 2 /2

G 7Q+ HBD iBQM- +QKK2 T 0b2Mid2 bm’ H2 b+9BR2W2 0 QIBIR #2 H
pB /Bp2'b2b KGi?Q/2bX G THmb bBKTH2 /62Mi 2 2HH2b 2bi H 7Q K i
7Q+ HBb2  mM2 QM/2/ Mb mM KBHB2m ?QKQ; M2X . Mb +2 +? TBi 2- M(
+mHB2 "H i2+?2MB[m2/2 "2iQm M2K2Mii2KTQ 2H UKB QB " 2iQm M2
/ Mb H2b MMda2b RNNy m b2BM /m H #Q  iQB 2 PM/2b 2i BK ;2b /2 H&1
HXMFniBK2nRNMNKFNiBK2NnRNNKk@R2 2 mniBK2@ 2p2 ' HARRK NX+? @
MB[m2 T2 K2i /2 0 HBb2  mM2 7Q+ HBb iBQM [m2H [m2 bQBi H +QK
/2 MQK# 2mb2b TTHB+ iBQMb / Mb /2b /QK BM2b i2Hb [m2 H6BK ;2B
/2bi"m+iB7 Qm 2M+Q 2 H2b iGHU+QKKmMMB+ iBQMbX G2 "2iQm M2K2Mi
7Q+ HBD iBQMbT iBQ@i2KTQ R pWHR T THBBPBQ.MMKMRQMM2 H /2b+ BT
iBQM bmBp Mi2 , 2 IM T Q+2bbmb /2 "2iQm " M2K2Mi i2KTQ 2H +QMbBbi2
HBKBi2b TT QT BG2b }M [mémM bvbi K2 TmBbb2 GpQHmM2" 2M +?2 " QMQ
}JHK /2 bQM GpQHMiBQM b2 "2K#Q#BM2 TQm  "2p2MB" " b bBim iBQM B
/6mM bB:M H OKBb T > mM2 bQm +2 T2 K2i /2 "2MpQv2  +2 K K2 bB:M H
H TQbBiBQM /2 H /Bi2 bQm +2X PM /BbiBM;m2 /QM+ /2mt 0i T2b / Mb +
i2KTbh-mM2 T? b2 /60+Qmi2- [m6QM TQm " Bi[m HB}2 /6 TT 2MiBbb ;2
H2 bB;M HOKBb T " mM2bQm +2X . Mb mM b2+QM/ i2KTh- H2 K K2 “0b2
/2 +2 [MO6BH T G+0/2KK2Mi 2M 2;Bbi d- +'0 Mi BMbB mM 2z2i KB QB
bT iB H2 2i i2KTQ 2HH2 m TQBMi bQm +2X

G 7Q+ HBb iBQM T * "2iQm " M2K2Mi i2KTQ 2H T '0b2Mi2 H6 p Mi ;2-
i?7Q/2b U+QMi ' =H2 /2 T? b2- ;0QKGOi'B2 bTG+B}[m2- 2i+XV-/2 7Q+ HBb:
+QMM Wi'2 " T°'BQ'BH TQbBIiBQM /2 +2 TQBMiX *2i2 T°'Q Bail "2bi2 p
7Qi2K2Mi “Gp2 #0G° Mib- QM H 7Q+ HBb iBQM 2bi /6 mi Mi THmb T 0+
i D2ib 2bi BKTQ i MiX *2T2M/ Mi- 2M +QMi 2T "iB2- H2 "2iQm M2K2M|j
b2 m 0K2ii2m @ 0+2Ti2m™ 2i mM2 T? b2 /6 TT 2MiBbb ;2X .2TmBb H2t
i pmt/2 24?22 +?22 QMi 0im/B0 HOmiBHBb iBQM /m "2iQm M2K2Mi i2KT
KmMB+ iBQMb +QmbiB[m2b 2M KBHB2m 7Q i2K2Mi “Gp2'#0° MiX S “K
pmt/2CXoX*M/v2i HX-[mB QMi Gim/B0 H2b T2 7Q°'K M+2b /6 mM b
aAaPr(M/vniBK2@ 2p2 b HaikyxaP M/vnKmHiIiB+? MM2AHRNMNRYWPB QMM2 @
K2Mi "02H “ap2 #0° Mi U+ ;2/62b+ HB2 'V 2i TQm /2b 7 °G[m2M+2b /m /C
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9Xk 2iQm M2K2Mi i2KTQ 2H

IXRXK#D2+iB7b

*2 +? TBi'2 T'0b2Mi2 H6GIim/2 /6mM2 i2+?MB[m2 /2 +QKKmMB+ iBQM
2M mHi° bQMb T ' Q+?2b "H® B/2/6mMJ_hX .2 K-KR M2 T@Q/B /H2QP ;PBi"
/I 6mM2 BM7Q K iBQM #BM B 2 2bi 7QM/02 bm™  Hé6miBHBb iBQM /2 +?B"T
+QKK2 T 0+0/2KK2Mi-" KOHBQ 2  H2 /0#Bi2i "0p HmM2 }M2K2MiH2b +
i2HH2 +QM};m” iBQMX .6 mi 2 T "i- QM +?22°+?22 (0; H2K2Mi ~ KOHBQ 2°
+QM};m” iBQMb GPa 2i LGPaX

*2 +? TBi 2 b6 "iB+mH2 2M d b2+iBQMbX hQmi /6 #Q /- T b H6BMi
Mi2MM2b +QmbiB[m2b 2i/2b KGi?Q/2b /2 +QMi'-H2 /2 H /B '2+iBpBil
iBQMKRH b2+9X@Mib2Mi2 THmb 2M /O0i BH H2 7TQM+iBQMM2K2Mi /m T Q+
i2KTQ 2H 2i bQM TTHB+ iBQM TQm™ "0 HBb2' mM2 7Q+ HBb iBQM p2
JAaPX IM2 ;0M0O" HBb iBQM /m KQ/ H2 /2 "1 jT2Rib2Mbhin Bi2+? QBIQd 02 /
H b2+iBQM

SmBb-H b2X2BOM/BG2 m /BbTQbBiB7 2tTO BK2Mi H T2 K2ii Mi H
KmMB+ iBQMb 2M mHi®" bQMb T ' Q+?2b JAaP 2i JAaP@JI / Mb H6 B X .
b2+iBR¥H2 T'QiQivTi2 [m2 MQmb pQMb /Gp2HQTTO 2bi + ~ +iG"Bbd +Q
MO+?2Q[[m2X G2b +QM};m” iBQMb 2M BMid"B2m - TQm T j-iBRB/2MiB]|
MQmb pQMb "2i2Mm2b TQm ™ H2b K2bm 2b 2tT0 BK2Mi H2b /2 +QKKmM
+? +mM2 /62Mi 2 2HH2b- H2b "0bmHi ib /2 "1 _ Q#i2Mmb 2M 7QM+iBQM /

IMbmBi2- H DR&iB/BM HO6BKT +i /2 H "0/m+iBQM /m i2KTb bvK#QH?2 |
+QKKmMB+ iBQMb TQm THmbB2m b +QM};m” iBQMb 2M BMiG'B2m T 0

G b2+iBR@Mm/B2-[m Mi~ 2HH2-H "Q#mbi2bb2 "H KQ#BHBilO 2i " H
2i bQM BKT +ibm H [m HBi( /2 +QKKmMB+ iBQM TQm" /BzG 2Mib b+20

IM}IM-H bOXNBQMI/BG2 " H +QM+HMbBQ@X /2 +2 +? TBi 2

OXk_2iQm M2K2Mi i2KTQ 2H

Mb +2ii2 T 'iB2- QM 2tTHB+Bi2 THmb 2M /0i BH H2 T°Q+2bbmb /2
+QMbi'm+iBQM /6mM J_h 2i HSmiBHBb iBQM /2 +2 /2 MB2" " /2b }Mb /2 A

9XKkXR2Mp2 ' b2K2Mi /m i2KTh
Go0a[m iBQM /2 T QT ; iBQM-b Mb bQm  +2p(:)6 mivV F-QrE0NIH QB biB[m 2

1 1 @p_ ..
OF & ™ et Y

QM+ 2bi H +0HO Bid /2 (HODM/R 24 bb2 pQHMKB[mM2 /m KRHBRA m TQ
d[m iBQM 2bi BMp "B Mi2 T ° "2Mp2 b2K2Mi /m i2KTb-/m7 Bi/2H /G Bp
i2KTbX 1M 222i- +QMbB/0"QMb mM2 bQm +2 ;GMQa pMi)XNED BMp2' BB p2-22
T "2Mp2 b2K2Mi /m i2KTb tpe;ty Bp2 P@H-nHiB QM /2 $18/M& [ i @B, 0ty U
2bi 0; H2K2Mi bQHMIiBQM /2 +2ii2 K K D(&[)M2iBQ M)Xb @i QMb/Tb+iBp2K 2 Mi
TT2HG2b QM/2 /B 2+i2 2i QM/2 /m H2X BMbB- HSQM/2 /m H2 +QMp2 ;2
/B 2+i2-T2mBKTQ i2H +QKTH2tBid/m KBHB2m /2 T QT ; iBQM-i Mi[m
BMi2Mb2- 2i /QM+ M2 TQmp Mi i2 MO:HB:0- M6BMi2 pB2MiX

PM TQm ™ Bi T2Mb2  [m@#H )b@&2miBRM T?2vbB[m2 TmBb[m2 M&ai Mi T
1M 0 HBid- +2ii2 +QM/BiBQM Ma+2bb B 2 2bi "2KTHB2 2M +QX#®B/0 " Mi
#Q M0G2b 2M i2KTbX 1M i p BHH Mi bm> mM BMi2 p HH? #30iZHTb }MB- 2
H +QMM Bbb M+2 /2 HEQM/RPQAB22%i2 T2 K2i HQ b /2 ;aMG 2" H6QM/2
p(£2To t)- /QMi H ;0MG iBQM /0#Tai2i bRi2XKIBM2 @T§2KEDb };no Rk
BHHmMbi2 mM2 QM/2 /B 2+i2- HH Min/\ il QBNGIBWD m@InBME2 p HH2 /2 i2K
IMB- 2i HOQM/2 /m H2 bbQ+Ba2 T "+Qm’ MiH2 +?2KBM BMp2 b2X

U9XRV
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@ *?X9 *QKKmMB+ iBQMb KmHiB @

6B;m 2Xk S'QT ; iBQM/6mM2p@NM/2MB22miNe TQBBIi2h @i FRIB Mi
/ Mb mM BMi2 p HH2 I i2[RTTH I @BbQM "2Mp2 bl i2KTQ 2H- HOQM/2 ,
p(+ 2Ty t) X

OXkXEB QB " "2iQm M2K2Mi i2KTQ 2H

MbH T iB[m2-"2bi2"b pQB +QKK2Mi2M;2M/ 2" +2 +? KT "2iQm M
+2H -JX6BMF 2i HXT QTQb2MiH2 +QM+2Ti /2 + pBil "~ "2iQm M2K2Mi i:
/12 >mv;2MbX G + pBild 2bi +QMbiBimGa2 /6mM2 bmMIHBRRB2 MQ M M pH2H TriK
/ Mb H2[m2H QM +?2 +?22 " "2iQm M2 H2 +? KTX. MbH T 2KB "2 0i T2/
H2 +? KTOKBbT "mM2bQm +2 mb2BM/2H + pBiGd2bi2M 2;Bbi 02M 7C
/2 X. MbmMb2+QM/i2KTb-+? [m2 TQBMi /2 H bm 7 +2 "00K2i 2M +?°C
2M 2;Bbi 00X JIJX 6BMF 2i HX KQMi 2 M{t HR2bi[ &K ;2 M/QH2N B Q2B M /m pQH
/2 H + pBibh2 2 mniBK2@ 2p2 " XHMRNINKBilG- BH M62bi T b MG+2bb B
+? KT 2M +? [m2 TQBMi- K Bb- /6 T b H2 i?0Q" K2 /2 a? MMQM@LvV[n
iQmi2b H2b /2KB@HQM;m2m b /6QM/2 UQm THmb 2t +i2K2Mi /2 H THmb
bm H2 0b2 mV 2bi bm{b MiX LG MKQBMb-H ‘0 HBb iBQM /6mM2 i2HH?2
MO+2bbBi2°" BimM MQK# 27 > KBM2mt/0O0HOK2MibX 1M 2z2i-+2 /2 "MB2
+ ° +i0°BbiB[m2 bQmb@i2M/ Mi H2 pQHmMK2 " +QMi =H2 X

6B;m 2Xj S? b2b /6 TT 2MiBbb ;2 U"; m+?2V 2i/2 7Q+ HBb iBQM U™ /"
i2KTQ 2H/ Mb mM2 + pBilG /OHBKBidG2 T " mM2 bm 7 +2 /2 +QN

*32bi TQm™ +2ii2 "> BbQM [m2 JX 6BMF 2i HX QMi BMi'Q/mBi H2b KB Q
UJ_hVX IM J_h 2bi mM 2Mb2K#H2 /60GK2ii2m ' b@ 0+2Ti2m b 2T Gb2Mij |
7 +2 /2 +QMK W2 _h- T b HO +[mMBbBiBQM /6mM2 QM/2 /B 2+i2- T2 K2i
TT QtBK iBi:M )X SHmMbB2m b KBb2b 2M ¥%mp 2 2tTG BK2Mi H2b QMi T:
+2ii2 TT QtBK iBQM @i Bi bm{b Mi2 TQm" 0 HBDb}MFMVRK2Q RIMIRd7 Q + F
+ bb2 2 MNHBKBIPORNNYKOiI?Q/2 /2 7Q+ HBb iBQM / Ti iBp2 0; H2K?2
/ Mb/2b2MpB QMM2K2Mib +QKTH2t2b-2X;X-/2b 7Q" ib/2 B:2b Q thni B bn-
/> 2;2°nQM2+? MM2RHXRERKNIQK BM2b /6 TTHB+ iBQM /m KB QB " "2iQm
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9Xk 2iQm M2K2Mi i2KTQ 2H

6B:m @X9 S? b2b /6 TT 2MiBbb :2U": m+?2V 2i /2 7Q+ HBb iBQM U" /
i2KTQ 2H p2+ mM J _h-BX2X- mM2 7 +iBQM /BHMBmM PBHEX2 +QMi

bOMi MQK# 2mtX S KB 2mtQM T2mi +Bi2 - T * 2t2KTH2 FHQ m@ MiB-KR22 Mg
H6?vT2 i?R?@RB2bmHi° bQMB-tRNNMO" iBQM /6 QiMQRK 2bn?BK2AN 2p2 b F
Qm 2M+Q 2 HEBM:; nDB\RIP2iB+nk¥y®2b }:BXR2HOXAQMM2Mi /2b “2T Gb2Mi
iBQMb /2b /2mt Gi T2b /m T Q+2bbmb /2 "2iQm M2K2Mi i2KTQ 2H-/ Mb n

OXKX|2iQm M2K2Mi i2KTQ 2H 2i iHO+QKKmMB+ iBQMb

amBi2 mbm++ b/mi> Mb727i/2/QMM02b 2Mi 2 /2mt2M2pB< 2bN2ivBiiBBiHK

bQM;nQp2 pB2rnkyRé2 MB2 2bi/2p2Mm mM/QK BM2/2 "2+?22 +?2 K D2
/12b +QKKmMB+ iBQMbX HQ b [m2 H2b "0~2tBQMb BMi2 7 "2Mi/ Mb H2
bB[m2b-/2b 2tTG B2M+2b " HOO0+?2HH2 mHi® bQMB[m2 QMi KQMi 0 [m2
i D2ib- K K2 / Mb /2b 2MpB ' QMM2K2Mib 7Q /i2K2/NniKmMBINBERM/Zmb2m
.2 THmb- BH 0id KQMi'd [m2 Ho6miBHBb iBQM /6mM J_h KOHBQ 2 H2
RH@b HH #Bn2tT2 BKINILMRkRRPRY+QKK2 H2 KQ Mim2 B bm#MBbB(+ iBRMr
bQM miBHBb iBQM T2 K2i,

MmM2 7Qi2 "0/m+iBQM /2b T?0MQK M2b /6Alac

mM2 KBb2 2M TH +2 bBKTHB}02 /2 bvbi K2b KmHIiB@ Mi2MM2b b M

/2b BMi2°70°2M+2b 2Mi"2 miBHBb i2m b UA1IVi b 7 B#H2bc

mM2 bd+m Bb iBQM ++ m2 X
SQm” K2ii'2 2M GpB/2M+2 +2b T°QT BliGb- MQmb HHQMb iQmi /6 #Q '/
i2KTQ 2H +QMbBbi2 " TTHB[mMm2 mM }Hi® ;2 [/ Tid mt/QMMQ0a2b "i° MbK

Gi T2 /6 TT 2MiBbbm;2Qm b /2 +2ii2 0i TR b2 AQBMIH QM +?22 +22 " 7Q+
T "2iQm " M2K2Mi i2KTQ 2H 0K2i mMxBBXM P -E(MINHM- M BbG 0 bm™ mM
OHOK2Mi/mJ _h " H MQBwBRM+ B 22M 7QM+iBQM /2 H h§T(QMb2 BKT|
/m KBHB2m- BX2X-/m + MSH2IWi 2 H2b TQBMib

y(t) = x(t) hgm (1) + w(t); U9XkV

QM 2bi HE6QTG  i2m" /2 + Qi) Qi-Mn#B @ BIi DimTTQbd #H M+- //BiB7 2i : m
QTG iBQM /2 /G+QMpPQHMIBQM-T ~ 2t2KTH2 T y(®Q “O#2i BE;W- HM KB b\
x(t) T2 K2i/62ti° B’2UmM2 TT QtBK iBQM /2V tgy{ty QMK B BEImX b BIOM
H i22KBMQHQ;B2/2b " /IBQ@+QKKmMB+ iBQMb MmKa B[m2b- QM /Bi[m
T2'K2i mJ _h/2?2bQM/2° @ H2+ M H/2T QT : iBQMXPMbmTTQb2" B+
2hsm (1) - [MB M82bi BMbB T b /0; /G2 T “H T Gb2M+2 /m # mBiX

i T2 /2 7Q+ HBb MBOMmM b /2 +2ii2 0i T2- QM M 2iH /mQINQBMIMiBQM /1
bB:M({H "~ 7Q+ HBb2  p2+ H "0TQMb2 BKTmMHbBQMM2HH2 /m KBHB2m-

8R



@ *?X9 *QOKKmMB+ iBQMb KmHiB @
MQilisg ( t)X G2 bE(ty- H2im m TSQ BID+ Bi

z(t) =[s(t) hsm( )] hwus(t)+ w(t); U9XjV

QM- +2iihyfQtBBHi H "GTQMb2 BKTmMHbBBQMM2HH2M n2 6 XVI* ® KRKR @M 2b T
bmTTQb2 B+B[m2H2KBHB2m /2 T°QT ; iBQM 2bi ~0+BR)M2i- H2b “ a1
hus(t) bQMi 0; H2bX 1M BIMt) =QHgmBp=Mis(t)- H2 bB:M s)0KBLO QM+ }Hi 0

T H 7QM+iBQM /B(if) MtJX G2 "2iQm "M2K2Mi i2KTQ 2H 2bi BMbB mM
PBb@ @pBb/2H "GTQMb2 BKTMHbBQMM2HH2 /m KBHB2mX

JMHIB@OHOK2Mib 2i "2iQm M2K24B (PKFQMHBB/ "2 K BMi2M Mi H2 + b /.
+QMbiBIMMGKWAK2Mib 0K2ii2m'b@ 0+2Ti2m b 2i mM GHGK2Mi /Bbi Mi bm®
HBb2 - QM b2 i"Qmp2 2t +i2K2Mi/ MbH2 + b/6mM b+?20K /2i° MbKBbbB
iBbb ;2 T2 K2i /62ti° B’2- MQM T b mM2 "0TQMb2 BKTmMHbBQMM2HH2- |
TQBM2i H2b TRBNIKE hX 1M MQi Mi +2h{FTQM:N2bH2 bB;M H 7Q+ HBbQ |
S-z(t)- b6a+ Bi HQ b

z(t) = s(t) X hi( t) hi(t) + w(t): Uuoaxov
i=1
GQ b[m2 H2b +QM/BiBQMb bQMi "OmMB2b- bB H2 KBHB2m 2bi MQM /E
im 2b 2bi BM}MB- BX2X-[m2 H2 MQK# 2 /2 TQBMib /6 +[mBbBiBQM /2 H
+2ii2 2tT ' 2bbBQM 2bi 2t +i2X aB +2b +QM/BiBQMb M2 bQMi T b "2KTHB
+QKTH2t2 U/6 mi Mi THmb [m2 H # M/2 T bb Mi2 2bi H ";2V B/2 " K BM
2tT 2bbBVORAMI(BK2NnRNNbDb2 2 mniBK2@ "2p2 X HMVR N NMIKQ " b

hi( 1) hi(t) A (t) U9X8V
i=1

QM 2T 0b2Mi2 H6 KTHBiIim/2 /m }Hi 2- 2i BMbB

z(t) = As(t) + w(t): UugXeV

PM T2mi G; H2K2Mi ;GMQ> HBb2  +2ii2 2tT 2bbBQM m + b /6mM b+?20K |
QM mM J_IN/AHGK2Mib 0K2ii2m'b@ 0+2Ti2m b +Q K Kkn MEBIK2i i D2 +br@M M
“0+2Ti2m b /BbiBM+ib UKQMQ @ 0 H 0K 2MI®@VK2G 2 HBT I 2 Pri@pr ° H2
bod+"Bi HQ b

X W

zp(t) = st hi( ) hp(t)+ w(t); ugxdv

j=1i=1
QN 2biH "GTQMb2 BKTMHbBQMM2HH2 /m KBHB2% 2 MHEIHGKEBHBbD i2
J hX G };m0R®2T Gb2Mi2-/ MbmM2 +QM}:m" iBQM KmHIB@GHOK2Mib- H
/2b Gi T2b /6 TT 2MiBbb :22i/27Q+ HBbp@ @ KEMW\DID b HEAKRM2X 1M b
H2 bB:M H 7Q+pB KR b+ 222m" /2b mi 2b- QM T2mi G+ B 2

X x X
Z(t) = sp(t) hip( 1) hip(t) + si(t) hi( t) hip(t) +w(t): U9X3V
i=1 [=1j6pi=1
| 2 b iz )
O @

G2 i2 K2/2 H6G[m PBBM2TU 0b2Mi2 H2 bB:M HW@QKk2HBHATHAMHRG +QMpC
iBQM /2b "0TQMb2b BKTMHOBQMM2HH2b 2bi mM2 QTd" iBQM /6 miQ+Q°
bB;My(H 2M;2M/ 2 mM2 7Q+ HBb iBQM b Tpi@ K@ i A2 | 2 i H-2BOX2XH MM 2 +
i iBOQM /60M2°:B2 " +2 TQBMiX G +QKT 2bbBQM i2KTQ 2HH2 [mB 2M
7Q i2K2Mi H2b T Q# #BHBiGb /6 TT "BiBQM /6AlaX

8k



9Xk _2iQm M2K2Mi i2KTQ 2H

6B;:m @X8 6Q+ HBb iBQMMO™M I2BOM HM2K2Mi i2KTQ 2H "G HBbG p2+ r
N GHOK2Mibph@ KRKQMQ@ GHOK2MiX

G2 i2 KR /2 H6G[m IBGBNB) mM i2 K2 /6BMi2 70 2M+2 [mB “abmHi2 /:
bm> H2b mi'2b "0+2Hi@MKBYnE2 HEMPQHMIBQM /2b "GTQMb2b BKTmHbDE
QTa  iBQM /6BMi2 +Q "aH iBQMX . Mb H2 + b /6mM 2bT +2 HB# 2- +2b
T Ob2M+2 /2 HQ#2b /2 "Gb2 mtX . Mb mM 2bT +2 +QKTH2t2 QM H2b + M n
H2b BMi2 70 2M+2b b2 ' QMi HQO iQB 2bX

IM /2 [m MiB}2  +2 T?20MQK M2- QM miBHBb2 H2 > TTQ i?bB:M H bm"
RSIp(t)- /2 H6GM2 ;B2 /m bBEM H @ QM 2H Bl /2b B E}2 " Tl TAMBHRE@/ 1K 2
"G+2TiMn[pBn TTHB+ iBQMNBQYK /m /0+Q/ ;2 /2 HSBM7Q K iBQM " H {
"HOBMbi Mi /2t/4tBHRQMA bod+ Bi

Ej(ta) .
Eb(ta)
SHmbH p H2m  /m _aA 2bi 0H2p0d2- THmb H2 "Bb[m2 /6A1ll 2bi 7 B#H2X

bB;M Hbm"H2 "G+2Ti2m" 2bi 2M;2M/ 0 T > H2b BMi2 70 2M+2b +QMbi r
N GHGK2MibX G6GM2 ;B2 2bi HQ b /QMMG2 T °

Ef/ N U9XRyV

RSl p(tg) = 10log 1 UIXNV

G2b BMi2 70 2M+2b "GbmHi2Mi /2b K QMiirB #rbi B Q M tH/Brb2 bBI @NKI2 T@" H 2 b
i2m'bX . MbH2 + bbmb@K2MiBQMMO/6mM KBHB2m +QKTH2t2- H6GM2";
HO iQB 2b 2bi HQ'b/QMMG2 T °
Eg/ N(K 1) U9XRRV

Go2{+ +Bid /6mM J_h 2bi /QM+ HBKBil2 T * H2 MQK# 2 /6miBHBb i2m" b
7Q+ HBb2 T ° > TTQ'i "bQM MQK# 2 /60HOK2MibX SHmMb H2 MQK# 2 /60
/2p Mi H2 MQK# 2 /6miBHBb i2m b- THmb H2 _aA 2bi 7Q i- BX2X- THmb
Mb H2 + b/6mM _aA GH2pGi- m+mM2 BKTHOK2Mi iBQM T iB+mHB "2 T
M&2bi MO+2bb B 2X G T Q# #BHBi( /6BMi2 +2TiBQM 2i /2 /G+Q/ ;2 2M i
7Q+ HBb iBQM 2bi HQ'bi® b # bb2X

SHmMbB2m b K#i?Q/2b- mi*2b[m2H2 " 2iQm "M2K2Mii2KTQ 2H- T2 K2i
i2°- H6Ala 2i HGALl #B2M THmb 2{+ +2K2Mi [m2 +2 /2 °MB2 X S KB +2b
K MB "2MQM 2t? mbiBp2- HX2HQ 7,QVBfKME Hh2vd 2[m HB x iB)XQQ/m R M B9
+Q 2 /2b K0i?Q/2b QTiBK H2b/62biBK iBQM /2 H&2 R@miQnhxX XK Kra BB B K
*2T2M/ Mi- +2ii2 +QKT2Mb iBQM b2 72° m /Gi'BK2Mi /2 H6GM2 ;B2 7Q-

RXJal, # 0pB iBQM /mi2°'K2 M;H BbJBMBKmMK J2 M a[m 21 "Q X
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@ *?X9 *QKKmMB+ iBQMb KmHiB @

OXjJQ/ H2 /2 "1_KmHIB@UHUGK2Mib

G2 KQ/ H2/2"1_ T aGb2Mida / MbTR2KZA TBT ZpQB  H p H2m  /m i mt /6
“H "0+2TiBQM-TQm mM2 0KBbbBOM KOQMQ@ GHOK2Mi- 2M 7QM+iBQM
PM +?22°+?22 " ;0M0" HBb2 +2 KQ/ H2 M /2 TQmpQB™ H6 TTHB[mM2" /
KmHIB@QOHGOK2Mib 7Q tNHHBD MXKREM2MQIGROGK2Mib +QMbiBim Mi H6 Mi2M
B/G H- QM 7 Bi H6?vTQi? b2 [m2 H2b KTHBim/2b /2b "GTQMb2b BKTm
OHOK2Mib /2 H6 Mi2MM2 2i H2 "0+2Ti2m b bQMi 0; H2bX PM 2M /O/mBi
2iI0mM2K2Mi i2KTQ 2H T2 ' K2imM2 KmHNBTR B KBIGHB- /@ MH +02MTiE
1M 2T 2M MiH 7Q K2 M HViB[m2 /m KQX {2 HRXZX -KHiHIi[Bn@i BH)MK &M i b -
rn- QM HO6OGM2 ;B2 /2 +? [m2 GHOGK2Mi 2biH K K2-bd0+ Bi
1 NAPor e
ry = Serfe 25”@ n®
A+B-H2b 2z2ib/mb "H® m;K2Mi iBQM /2 H6GM2 ;B2 UTHmMbB2m b GHOK?Z
/ImbX aBK BMi2M MiQM ™ BbQMM2 "0M2 ;B2 6KBb2 +QMbi Mi2-[m2H [m
H2 0b2 m- H2 "1 b0+ Bi vy o 4
erierfc NA Gmn_ Con
2 2" oo

PMbo T2 'IQBi[m2 H2 "1_/0T2M9R BIMHBNNWKI 22112 KOHBQ ™ iBQM /m "1_

2bi /m2 m; BM /6 Mi2MM2X PM TTHB[m2 HQ'b H K K2 /TR KBBE [mB-
/60+ B 2 H6 TT QtBK iBQM /m KQ/ HXp®B-"2M-Ta[n MB2VbU7Q K2 M HvViB
UXj¥X BMbB-H6 TT QtBK iBQM /m KQ/ H2 /2XRjb&i+HBB@ GHOK2Mib U
2s 3
1 1 NA2P

Zerfcd= BTS: XR9V
rn 2erc2 2P uo9 9

U9XRkV
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88



@ *?X9 *QKKmMB+ iBQMb KmHiB @

*2 WM2 /6 +[mBbBiBQM 2i /2 :GMIKBBIEBWQM 2i H "0+2TiBQM bQMi 222
K K2 Ki0 B2H [m2 TQm jHR+¥X TBM2i2¥X G };@XB2T 0b2Mi2 H +? WM:
/6 +[mBbBiBQM KBb2 m TQBMi/ Mb H2 + /2 /2 H i? b2- TQm  H2 + b
+ iIBQM KmHIB@OUHOK2MibX G2b MQK# 2mb2b 2Mi'02b 2i bQ iB2b /2 Hb
bQM T2 K2ii2Mi /2 i° Mb7Q K2  H2 T 0+0/2Mi /BbTQbBiB7 2tTG " BK2Mi |
2tT0 BK2Mi H KmHIB@GHOK2Mib-b Mb KQ/B}+ iBQMb K D2m 2bX

6B;m 2X3 *? WM2 /06 +[mBbBiBQM /m /BbTQbBiB7 2tTG BK2Mi H

*° +i0°Bb iBQM /m bVvIGi2KMQmp2 m /BbTQbBiB7 BMbB Q#i2Mm 2bi ap
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m:K2Mi2 H p H2m  /m _a"X *2T2M/ Mi- H2b i'QBb p DBKiB@MWE 2MH +Q
HmKB 2 mM2 HBKBi2 /2b +QKKmMB+ iBQMb 7Q+ HBbG2b JI@JAaPX 1M
H HQOM:m2m  /6QM/2 +QMbB/0"02- H HQM:m2m /2 H i +?22 7Q+ H2 M

ek



9X9 1tTG B2M+2b

+QKKmMB+ iBQMb T 7 Bi2b HQ b[m2 H2b "0+2Ti2m b bQMi HB;Mlb b
T°QT ; iBQMX .2 THmb- THmb H2b "0+2Ti2m b bQMi GHQB;Mdb /m J_h 2
7Q+ H2 m;K2Mi2X 1M 2z2i-HQ b[m2 H2bLB kK Zmi2 mhithlh @ M B ilBNQ\B " Q M
H +QKKmMB+ iBQM bm™ H2 b2+QM/ "0+2Ti2m" 2bi /0;" /02 U+QKKmMB +
+B 2bi " TT Q+?20/m T 2KBR XUM BniBQMi Mi H /Bbi M+2 "08XFi2m bfJ_
H2b +QKKmMB+ iBQMb bm™ H2 T'2KB2" "0+2Ti2m U 2bT2+iBp2K2Mi- H?
T bb Mi/2T "7 Bi2 " #QMM2 U 2bT2+iBp2K2MiV 2i+/2TT #H BV2U pK @Bv 2B/QN2
U 2bT2+iBp2K2Mi- KO/BQ+ 2V HQ b[m2 H /Bbi M+2 BMi2V® (0+2Ti2m b
Mb H2 + b /2 H p-BOMBO@M ii2M/ " Q#i2MB" /2b i +?2b 7Q+ H2b /2 i B
+QKK2 2T °0b2Mid bm™ H2 ? mXR2G2b}TMERMib /2 7Q+ HBb iBQM (i Mi
+?22p m+?2K2Mi/2bi +?2b7Q+ H2b/2p"  Bi2Mi® WM2 mM2BMi2 70 2M+
*2T2M/ Mi- QM Q#b2 p2 2M T iB[m2 [m2 b2mH H2 b2+QM/ KQMQ@OHOK
/I QM+ mM2 /0;° / iBQM /2 bQM "1 _X *2 T?20MQK M2 T2mi b62tTHB[m2" T
T'2KB2 KQMQ@UOHUOK2Mi BKT +i Mi H2 b2+QM/- BX2X-[m2 H K DQ Bil
HOOKBbbBQM T "pB2Mi m T'2KB2  KQMQ@UOHUOK2MiX *2 T?20MQK M2 2b
9XRe

6B;m 2XRe h +?2b 7Q+ H2b U2HHBTb2b MQB 2bV TQm  /2b J1 HB;MO
/12 7Q+ HBb iBQM b Mb U};m 2 /m? miV 2i p2+U};m 2 /m# bV O#

Mb H2 + b /2 +QM};m” iBQMb GPa KQv2MM2 /Bbi M+2 / Mb H2 +Qm
"2iQmM T M2K2Mi i2KTQ2H T2 'K2i /62z2+im2° /2b +QKKmMB+ iBQMb T 7
H2b/2mt "0+2Ti2m b bQMi TH +0b +-i2 " +4i2X1M2z2i-TQm H /Bbi M+~
/I6QM/2 +QMbB/G 02b-H 7 B#H2 H "{2m2 +K H Qint?RR2bQ+HQMB ;u2i iBQMb
b VT2 'K2i/2TQbBIiBQMM2  H2b "0+2Ti2m b H2b mMb " +-iG/2b mi 2bt
BMi2 " @miBHBb i2m b- BX2X-b Mb T2'i2 /2 [m HBilOX

Mb H2 + b /2 +QM};m" iBQMb LGPa / Mb H2 +QmHQB" 2i 2M _8y- Q
T2 K2i/62z2+im2° /2b +QKKmMB+ iBQMb T "7 BiZ2gXQaT 2H\2b MiQ NDINIm *
Q#b2 p2 mM2 i b HGO; "2 /0;" / iBQMbm™ H2 T'2KB2" "0+2Ti2m™ 2i mM2
bm® H2 b2+QM/- TQm ™ HeXxQM}/th KBR@M +QKT 2M/ 2 +2 +QKTQ i2K2Mi
QM “0Bi "2 H2b K2bm ™ 2b TQm" ™ +2ii2 +QM};m” iBQM 2M DQmi Mi [m i .
+QMbBbi2Mi " /OGTH +2 " H2b2+QM/ "0+2Ti2m™ miQm /2b TQbBIiBQM /06C
KQBMH»V¥K b2HQMxHM@M2 U 2bT2+iBg2K2M24i b2HQ M; M Q iti22
U'2bT2+iBpRSK2MX SQm™ iQmi2b +2b p "B iBQMb- H2 T'2KB2™ "0+2Ti2m
BMBiB H2-2i /QM+ b MQI9MBREMXUG2MiM 22b /Bz0G2Mi2b p "B iBQMbX

ej



@ *?X9 *QKKmMB+ iBQMb KmHiB @

6B;m @XRd o0 "B iBQMb /2 H b2 &M/ 22TH) bBQBIQ MM i B QM +K -
MQiM2 -x 15+K- MQM82-y+15 +K- MQMA2 2iy 15+K- MQM82 X

G2b K2bm'2b /2 +? [m2 p 'B iBQM bQMi 2z2+imG2b b2HQM H2 T QiQ
/2bbmbX G2 "1_ 2bi 2biBKG " T “iB /2 H i’ MbKBbbB Q@M 20RRWMii2 KH2hX G
KQV2MM2b /2 _a" 2i/2"1_Q#i2Mm2b-bm  iQmi2b H2b Bid> iBQMb- TQn
H +QM};mMfBQBMbB [m2 TQm  b2b [m i'2p 'B iBQMbX

| *QM};m” BQM [e |[e [e [e |

31 L —a" Uy kel jy| jk| RN_jR
LT UWNVY XDy XKy Xly y XK y Xy

31, L —a" UI"WiR[ kN jy[ kN[ jy
21 _ UWVyXyyXykXly 8XB R8X3

h #H2 m 9X] _a"2i"1_ KQV2Mb- TQm" +? [m2 RQMY @/@H KM "2 b1
2tTO BK2Mi H2b TQm  H +QM}; M® PBQRbJp @B MBRMWFD -M©® 2]
Me X

G T 2KB "2 Q#b2'p iBQM [m2 H6QM T2mi 7 B 2 2bi [m2 H [m i'B K
+Q "2bTQM/H2KB2mt mt GbmHi ibOBWOBTB+BtbWR2TRHBM2 M "H K ;2 /6
/2 TQbBIiBQMM2K2Mi HQ b /2 H "2KBb2 2MI15HK+@i /B iHi~ +QM}iBr /2P QM -
H2b /BK2MbBQMb /2 H +QM};m  iBQMX 1MbmBi2- QM 2K [m2 [m2 /2 T2
/m “G+2Ti2m> BKT +i2Mi 7Q i2K2Mi H2 "1 _- T2 K2ii Mi BMbB /2 T bb2
Ka/BQH58% TQm H p "B iBQM ? @V " /2b +QKKmMHBR TIB@AMH++2Ti

p B iBQM ? @WVY%¥QMM2HUp "B iBQM ? @V-Q@®RBQ@nT H BiZ2h iBQM

e9



9X8 0 "B iBQMb /m i2KTh bvK#QH?2

? @2iH TQbBIiBQM BMBiB H2XVX PM T2mi/QM+ BbOK2MibmTTQb2" |
9XRiH p "B iBQM ? @ O hi QMHi2H@Ab TQbBIBQMb TQm ™ H2b[m2HH2b H
2bi bBimd bm™-Qm mT Q+?2 pQBbBM ;2-/m HQ#2 T'BM+BT H Qm /6m|
7Q+ HBb iBQM 2z2+im02 bm™ > H2 T'2KB2 "0+2Ti2m X

*QKT ~ BbQM /2b b+?0K b /2 i MbKMWBB@®BMmM HBb2" THmb +H B 2K2M
/2 7Q+ HBb iBOM /6mM2 +QKKmMB+ iBQM JAaP- bBKTH2 Qm KmHiB@
+QM};m' iBQM aAaP- QM +QKT 2 +2b /Bz0 2Mib b+?0dK b- "~ TmBbb M+
“2T°2M Mi H2b +QM}2iX iB QIMAO 2R 2T Gb2Mi2- TQm" +2b /2mt +QM}:m"
_a" "2H iB7 "2imbm’> +? [m2 "0+2Ti2m - TQm  H2b /Bz0 2Mib b+?0K b /2
SsQm™ +? [m2 +QM};m” iBQM- H2 a" "2H iB7 2bi H6G+ "i- 2M /G+B#2Hb-
pH2m /2 _a" Q#i2Mm2 T KB H2b [m i'2 b+?0dK b /2 i° MbKBbbBQMX

6B;m @XR3 _a" 2H iB7/2b b+?0K b/2i° MbKBbbBQM aAaP-JAaP 2i JI
/60KBbbBQM +QMbi Mi2- TQmMHRE: mOMAnm? MEFQUEbM 2 /m # bV X

G +QM};maiBOK2i /6BHHmMbi"2 " mM+ b /2 +QKKmMB+ iBQM GPa B/
'm> iBQM;°QmT2 mM2 TQbBiBQM i b T°'Q+?2 /6mM2 T QB UTQbBiBQM
T H2 +? KT /Bzmb UTQbBIiBQM kVX G2b MBp2 mt H2b THmb 7 B#H2b b
bBQM JAaP- TQm H2 "0+2Ti2m  [mB M&62bi T b pBbdX .2 K MB "2 +°'QB
MBp2 mt /2b b+?0K b /2 i° MbKBbbBQM aAaP- TmBb JI@JAaPX 1M}M-
bQMi +2mt /m b+?0K /2 i MbKBbbBQM JAaP-TQm H2 "0+2Ti2m pBbi
p2K2Mi- QM "2i ' Qmp2 #B2M mM MBp2 m /2 "0+2TiBQM THmb GH2p0d HQ b
mM TQBMi THmi=i [mé2M /2mt UJAaP pbJI@JAaPVX *2T2M/ Mi- QM Q#b
J h-HO6G+ i/2bMBp2 mt "2Iimb T ~H2b "0+2Ti2m b 2Mi"2 H2b b+?0K b J,
bB;MB}+ iBp2K2MiX PM +QMbi i2 G; H2K2Mi [m2 H bvK(i'B2 /2 TQbBIiB
2iQmp2/ Mb H2b MBp2 mt /2 "0+2TiBQMX

9X80 B iBQMb /m i2KTb bvK#QH?2

1M Q#b2 p Mi H2b "abmHi ib/2"1_2i/2 _a" Q#i2Mmb T >~ K2bm 2b 2tT
b2 TQb2  H [mMm2biBQM /6mM TQi2MiB2H bm /BK2MbBQMM2K2Mi /2 H
HQ b /6mM2 +QKKmMB+ iBQM p2+ mM b+?0K /2 i° MbKBbbBQM JAaPfJ
+QM};m’ BBQMbDig- QM 2z2+im2-iQmDQm b p2+ H2b K K2b T ~ K i 2b /2
Bid® iBQMb-/2b +QKKmMB+ iBQMb aAaP-TQm  +QKT > BbQM- TmBb /2k

e8



@ *?X9 *QKKmMB+ iBQMb KmHiB @

bvK#QH2 /2 "G70°2M+2 2bi +2HmMB miBHBba TGrh53612+6 2T Mi B2 @ Mib- KZH
2MpBITKM - 2i MIX G 2b “GbmHi ib "ap H2Mi- TQm  H2b +QM}:m" iBQMb /2

a+?0K aAaP JI@JAaP
| *QM};m  iBQMKTb bvK#QH2 | T [T=2[T=4|T=6
i1 ~_a" uU/"vV 8R| 8¢ 8e| 8e| 8e
a "1 UWJNV yXy yXyyXy yXy kRX9
11, _a" u/"y 88| ey| ey| ey| eR
"1 _ UW)NV yXy yXlyyXy yXy keX3
31 _a"u/"y 9j 93 9d| 9e| 9e
. LT UWNV yXy yXlyyXy yXy kKRX9
I1 _a"u/"wv jk | jd] jd | je | je
27"1 UW]V 8X8 yX]y8XPp eXxBkeX3
i1 _a"u/"v j3 9k| 9R| 9R| 9k
d "1 _ UWNV yXy yXyyXy yXy RyX9
11 _a"u/"v 93| 89 89| 88| 88
2 "1_UW)V yXy yXyyXy eXpeRXy
31, =2 UV R T ik[ i [ i | i
"1 UWWNV yXy yXyyXy KX999Xy
g 11, | —a UV k8 | kN _KkN| KN kN
2"1_ UWV9dXKkyXly yXy RXe9RX9

h #H2 m 9X9 _a"2i"1_KQv2Mb- p2+p "B iBQMb /mi2KTb bvK#QH2 U
TQM=1536 0+? MiBHIHOMMHB F>x W7 KbV-/2b K2bm ' 2b 2tTOd " BK2Mi H2b /
+QM};m’ aBQdMdig- p2+ K2bm ' 2b /2 "070°2M+2 aAaPX

+Qm i2 /Bbi M+2-[m2H i BHH2/2b i2KTh bvK#QH2 T2mi iM3/BipBba2 T
MEV-2M +QMb2 p Mi mM2 [m HBiG T "7 Bi2 /2 +QKKmMB+ iBQMX GQ b[m
/2 +2 KTb /BMfM>- U2ii2 /BKBMmMiBQM /m i2KTh bvK#QH2 b2 7 Bi m T Bt
/2 H [m HBiG /2 H +QKKmMB+ iBQM- T bb Mi /2 T 7 Bi2 ~ +¥F2Ti #H2 L
B/2MiB[m2VX 1M m:K2Mi MiH /Bbi M+2 2Mi' 2 HRKV 0 QM @b A2 HId IO
M2 T2mi /BpBb2  H2 i2KTb bvK#QH2 [m2 T "k p Mi/2/G; /2 H [m HBI
G2 K K2 T20MQK M2 2bi +QMbi iad TQm  H2 + b LGPa- p2+ mM /a; / iB
+QKKmMB+ iBQM " T “iB  /6mM2 /BpBbBQM /m i2KTb bvK#QH2 T ~ 9X

9Xe Q#mbi2bb2

G "Q#mbi2bb2 /6mM2 +QKKmMB+ iBQM 7Q+ HBb0G2- BX2X- bQM BMb?
2MpB QMM2K2Mi- /GT2M/ /2 /2mt + Bi "2b , H KQ#BHBiG 2i H bi iBQMM

9XeXRQ#mbi2bb2 " H KQ#BHBIQ

G K2bm 2 /2 H6BKT +i/2H KQ#BHBiG TQm #mi/2 pBbm HBb2 H2b
7Q+ HBb iBQM- m pQBbBM ;2 /m TQBMi 7Q+ H-2M + b /2 KQmp2K2Mi /
# M+ HBMQO B 2 KQiQ ' Bba T b@ @T b /2 9R +K /2 HQM; bm > H2[m2H 2bi -
U+7X MM2tZia DQmid m /BbTQbBiB7 2tTG BK2Mi HX PM +?QBbBi /2
k/2H +QM};nmM2)BQM2ii2 }M- H2 KQMQ@OHGK2Mi 0K2i mM +?B TX G2
2bi +[mBb bm > H2b 3 pQB2b/m J_hX G2b _A/m KBHB2m bQMi /a/mBi2b
2M 2:Bbi 02b p2+ H2 +?B T GKBbX SQm™ +? [m2 TQbBiBQM /m KB+ Q /
+2b 3 "ATQMb2b BMp2'ba2b / Mb H2 i2KTh bQMi "00GKBb2b T ~ H2b ? mi
/mbB;M HTQm > +? [m2 TQbBiBQM /m KB+ QT ?QMXRMNQ20[rd B H\2i & 2M-
HBMQO B 22biT > HH H2Qm T2 T2M/B+mH B 2 " H6 t2 /m J_hX

ee



9Xe Q#mbi2bb2

6B;m 2XRN 0M2;B2/m +? KT +QmbiB[m2 m pQBbBM ;2 /m TQBM|

1M +?QBbb MimM2 /Bbi M+2 7Q+ H2 /2 RXdk K p2+ MQi“2J _h /29y +K
i"2/ Mb H2 + b /6mM2 7Q+ HBDb iBQM 2M +? KT T°Q+?2- :0M0a" Mi BMb
i*b HHQM:02 , kX8 K /2 HQM; 2i dXj +K /2 H “:2X G2b “GbmHi ib /2 MQb
/62biBK2 H H “:2m /2 MQi 2 i*+?2 7Q+ H2 "2MpB QM d +KX LQmb bQK
H2 KQ/ H2 +QMbB/0"OX G 7Q+ HBb iBQM 0 HBbO2 p2+ H2J h 2bi/QMH-
T b tB H2K2MiX

*2i bT2+i HQ+ HBbO /2 H 7Q+ HBb iBQMT > "2iQm M2K2Mi i2KTQ 2H
i2bb2/2H +QKKmMB+ iBQM-bB D K Bb H2 KQMQ@AOHOK2Mi bm> H2[m2
*2T2M/ Mi +2ii2 7 B#H2bb2 2M i2 °K2b /2 "Q#mbi2bb2 2T 0b2Mi2 mM2 °
H6BMi2 +2TiBQM Qm H2 /0+Q/ ;2/6mMbB;M H7Q+ HBbO ai Mi THmMb +Q}

G2b + T +Bidb /2 7Q+ HBb iBQM /m J_h QMi Gid H “;2K2Mi Gim/Ba2b /
S KB 2mt QM T2mi +Bi2 H2 i  p BH /RQK B Qwh & Qi BRa Ky R 9

9XeXkQ#mbi2bb2 " H bi iBQMM "Bid

G K2bm 2 /2 bi iBQMM "Bid T2 K2i /60Gp Hm2 H6BKT +i /6mM2 KQ/B}
HQ b /2 H6Gi T2/27Q+ HBb iBQM-2X:X-H T 0b2M+2/6mM Q#bi +H2 D
G2 T'QiQ+QH2 2tTG BK2Mi H [mB T2 K2i /2 0 HBb2  +2ii2 K2bm 2 /Q#r
2Mi*2 MM KQMQ@OHOK2Mi 2i H2 J_hX 1MbmBi2- mM bB;M H +QKT 2M M
bmBpBb /2 8 +?B Tb miBH2b- HQ iQB 2K2Mi KQMi Mib Qm /2b+2M/ Mib
2bi bvMi?0iBbaX *2b bB;M mt bQMi +QMpQHmMab p2+ H2b _A BMp2 ba2|
J hX SmBb-+2bbB;M mtbQMi 2M 2;Bbi’Gbbm  H2 KQMQ@OHUK2Mi b Mt
bOMi /G+Q/Gb- 2i H2b "1_2i _a" bQMi + H+mHQOb- /2 H K K2 K MB 2 [m2

A+B HOQ#bi +H2 +?QBDbB 2bi mM2 T2 h8)MMDHB KR DEBIB 22 g R iMHB " Q M
KQMQ@OHOK2Mi- bQBi 2MpB QM m KBHB2m /m i’ D2i /B 2+i 2Mi"2 H2 J_
/6mM2 T2 hbQMM2 +QKK2 Q#bi +H2 2bi T2 iBM2Mi mtpm2b /2 H 7Qi2 +
2mK BM 2i /2b p i2K2Mib pBb@ @pBb /2b QM/2b +QmbiB[m2b 2i H2b MQ
H2b[m2Hb +2 ivT2 /6Q#bi +H2 TQm " Bi b2 MARDMMIBHBbLEAQ MR M KRG
2M %mp 2 +2ii2 K2bm DXIG2 T Mb2Mi2 +2b /2mt + b /2 TQbBiBQMM2K 2!
TQm H +QM};m’ iBQM +?QBbB2X G K2bm 2 /2 bi iBQMM "Bid 2bi "0 H
i MbKBbbBQM-"b pQBS2EMaAARP MAQADI2M JI@JAaPMMQGR i #H2 m
9X82:°QmT2 H2b “GbmHi ib/2 _a"2i/2"1_KQv2Mb TQm  +? +mM /2 +2b

hQmi/é #Q /- 2M +QMbB/G" Mi H2b + b b Mb Q#bi +H2- QM +QMbi i2 [r
iBQM 2bi T 7 Bi2- [mM2H [M2 bQBi H2 b+?0K /2 i’ MbKBbbBQMX PM T2m

ed



@ *?X9 *QKKmMB+ iBQMb KmHiB @

6B;m 2Xky J2bm 2 /2 bi iBQMM "BiM¢-+ @ M4 ;rmM iBHOM +HD:PKHK BM ~
/2p Mi H2 KQMQ@UOHOK2Mi U};m 2 /2 ; m+?2V 2i 2MpB" QM m KBHB2m /
2iH2 KQMQ@UHOK2Mi U};m 2 /2 / QBi2VX

SQbBIiBQMb J1; J1,
P#bi +H& MbS Q+[?2BHB2mMbS Q+?2BHB2m
S _a"u/"vy 99 je 98 jd iR je
"1_UW\V y N Xk y y kRXD vy
M _a"u/"v 9d jy Kj i3 jy i3
"1_UW)\V y 8X9 y y y y
M _a" u/"v 93 i 9k iN ik i8
"1 _ UW)V y JRXK y y R Xk y

h #H2 m 9X8 _a"2i"1_KQV2Mb- TQm  +? [m X QMD-@HQF bK/ 2NKi2bJrl 2 b
2tTG BK2Mi H2b /2 bi iBQMM "Bid TQm  i52b 4QM} \th2iiBI@IBaRaP U
WM V-TQm /Bz0G 2Mi2b TQbBiBQMb /6mM Q#bi +H2 ?mK B

TQm /Bb+mi2 /2 H "Q#mbi2bb2 "H bi iBQMM "'BidX . Mb mM /2mtB Kz
m KBHB2m /m i D2i /B 2+i2Mi 2 H60K2ii2m ™ 2i H2 "0+2Ti2m X G [m HE
Tb/0;" /02T " +2+? M;2K2MiX PM 2biBK2[m2H KQ/B}+ iBQM/m+ M H
KBMBK2 TQm" BKT +i2° /2 K MB "2 MQM M@;HB;2 #H2 H T QT ; iBQMX
QM HO6Q#bi +H2 2bi TH +0 T Q+?22/m "0+2Ti2m X GOBKT +ibm " H [m HI
THmb BKTQ i Mi [m2 T ' 0+0/2KK2MiX PM Q#b2 p2 H2b /G;" / iBQMb /2 [I
T "ivT2 /2 b+?20K /2 i° MbKBbbBQMX

SQm mM b+?20K aAaP-QM MQi2 ma2 e KOMIMBOM I2bT2+iBp2K2Mi
TQOQmM™ H2 T'2KB2' 2i H2 b2+QM/ "0+2Ti2m X G2 "1_ 2bi THmb GH2p0 T
7 Bi/2b TQbBIBQM T "~ TTQ' i " HOOK2ii2m - BX2X-/2 H THmb 7 B#
T H2i D2i /B 2+iX SQm" ™ /2b b+?0K b JAaP 2i JI@JAaP- QM Q#b2 p2
BKTQ i Mi2bbm > H2 T 2KB2 "0+2T5H528 U +IRWNIMQ'h~ H2 b2+QM/ "0+2Ti2r
2i "2bT2+iBBRX2ZMHQMZ% TQmM™ H2 b2+QM/ "0+2Ti2m VX G /Bz0i '2M+2
"1 2Mi 2 H2b "0+2Ti2m b b62tTHB[M2 T "H TQbBIiBOQM /mb2+QM/ “0+2
GPafLGPa- 2i [mB-/2 +2 7 Bi- "2iQBi /2b +QMi'B#miBQMb /2b i° D2ib B

el



9Xd *QM+HmMbBQM

G2b K2bm 2b 0i Mi 2z2+imd2b " TmBbb M+2 /60KBbbBQM +QMbi Mi2- H¢
2M JI@JAaP 2bi THmMb 7 B#H2- +2 [mB 2tTHB[mM2 H6 m;K2Mi iBQM /m "1_

*32bi IQM+ H" mM2 BHHmbi> iBQM /2 H "Q#mbi2bb2 /2 H 7Q+ HBb iB
H6miBHBb iBQM /6mM J_h M62bi T b BKT +id2 T ° H6 TT 'BiBQM /6mM
T 2MiBbb ;2- /m KQBMb i Mi [m2 +2 /2 °MB2  M62bi T bi'QT T°Q+?22/m T
"Q#mbi2bb2/2H 7Q+ HBb iBOQMT ~ 2iQm M2K2Mii2KTQ 2H T2 K2i- K |
/2 T°QT ; iBQM T > mM Q#bi +H2- /62z2+im2" /2b 7Q+ HBb iBQMb /QMi F

9Xd*QM+HmMbBQM

*2 +? TBi'2 T2 KBb /6dp Hm2  H2b + T +Bitdb 2i H2b HBKBi2b- 2M B/
2M mHi° bQMb T Q+?2b b2HQM H2 b+?0K /2 i° MbKBbbBQM JAaP 2iJl@

T b pQB T 0b2MiG-/ MbXKHDR FIiBMMBT2b /m "2iQm M2K2Mi i2KTQ
HOmiBHBb iBQM /m J ShXjHT "6B2MiQMIM2 ;GMG™ HBb iBQM /m KQ/ H2 /2
KmHIB@UOHOK2MibX G2 KQ/ H2- BMbB 0i2M/m- T2 K2i /6Gp Hm2  [m H
"1 2MT bb Mi/6mM bvbi K2 aAaP " mMbvbi K2 JAaP-" _a"+QMbi MiX G
mM2 Mi2MM2 /2 ?mBi 0OHO0OK2Mib-2i " _a" +QMbi Mi-7 Bi TT > Wi'2 mM2
7 +i2m” RyX

IMbmBi2-/ Mb D XoRIR2IiBQMQivT2/2J hHBMGO B 2" 3 0HOGK2Mib 2bi T
i Mi BMbBHO6GKBbbBQM 7Q+ HBbGO22iH "0+2TiBQM/2bB;M mt2M mHi’
KOQOMQ@UHOK2Mi- +2 /2°"MB2" 2bi + * +iG°"Bb0 2M +? K#°2 MO+?Q[[m2- ]
iBQMM2K2Mi/ Mb/2b +QM/BiBQMb +QMi -HG2b 2i /6Q#b2 p2°  H2b BMi2
G2b +QKKmMB+ iBQMb "0 HBbGO2b T *~ +2 /BbTQbBiB7 bQMi Gp HmG2b-
JI@JAaP-2M +QM/BiBQMb "02HH2b 2i / Mb H2b K K2b 2MpB " QMM2K2M
G2b "dGbmHi ib[mB 2M /G+QmH2Mi K2ii2Mi 2M HmKB "2 mM ; BM bB;MB}-
/m "1 2i/2 K2ZBHH2m 2b T2 7Q°K M+2b 2M T db2M+2 /6Q#bi +H2b 2i/
TTTQ i "mM2 +QKKmMB+ iBQM aAaPX

SmBb-H b2XBBQEB2 H TQbbB#BHBIiO /6mM bm /BK2MbBQMM2K2Mi /m
/IBbTQbBIiB7 2tTO BK2Mi HX PM KQMi*2 BMbB [m2 H2 _a" 2iH2 "1 _ T2m
/IBpBb Mi H2 i2KTbh bvK#QH2 T " mM 7 +i2m" 9- 2M +QM};m  iBQMb GPa
T Q+?2-T mM7 +i2m k" 9-2M +QM};m” iBQMb GPa-"KQv2MM2 /Bbi N
+QM};m’ iBQMb LGPaX BMbB-mM +? M;2K2Mi /2 H p H2m /m i2KTb b\
;m> iBQM bQm? BiGd2- +QM/mB"™ Bi "50a M75 % nK 2MABIIBIQM /ZQKKmMB+ iBC

IM}IM-H bBXi@BQ@WMB2 HOBKT +i/2H KQ#BHBiG2i/2H bi iBQMM "Bil/
"Q#mbi2bb2 /6mM2 7Q+ HBb iBQM T ~ "2iQm " M2K2Mi i2KTQ 2HX .6mM2
i iBQM /6aM2 ;B2 /6mM bB;M H mpQBbBM ;2/6mM TQBMi T2 'K2i mM2
[mMm HBiG- K Bb BKTQb2 mM2 i b7 B#H2 K ;2 /2 /OTH +2K2Mi/m "0+2Ti:
+QMi ' B#miBQM /2b i° D2ib BM/B 2+ib/ Mb +2 T°'Q+2bbmb KOHBQ 2 bB
bB;M H"H60Gi T2/27Q+ HBb iBQM 7 +2 mt KQ/B}+ iBQMb /m KBHB2m /

G2b K2bm™2b "G HBbG2b/ Mb +2 +? TBi 2 bQMiB/G H2b-/ MbH2b2Mb
/12b KOQMQ@UOHOK2Mib +QMIimb 2tTHB+Bi2K2Mi TQm ™ +2i> p BH /2 "2+?22°
/I2b+ b /6 TTHB+ iBQMb "02Hb /m J_h- p2+ /2b "0+2Ti2Zm b ;" M/ Tm#HB-

eN






8 V*QKKmMB+ iBQMb TTHB[mMO2b @
bK iT?2QM?2

8XRAMi“Q/m+iBQM

MbH2+? TBi 2T 0+0/2MAVU A/ BwbTBi2dAaP /2 +QKKmMB+ iBQMb [
2M mHi° bQMb T Q+?2b daiddim/BdXa + T +Bi0d " K2ii'22M ¥%mp 2/2b +
/12 #QMM2 [m HBiG TQm ™ /2b +QM};m” iBQMb GPa 2i LGPa (id KQMi"
bTOG+B H2K2Mi /Gp2HQTTOb TQm ™  +2i p BH/2i? b2 bQMi KBb 2M ¥%mp"
/Im +=i0 /2 HOmMiBHBb i2m X AHb T2mp2Mi i'2 +QMbB/0 0b +QKK2 B/0 m
"0+2Ti B+2bQMi+Q@HQ+ HBbGO2bX J BMi2M Mi- MQmb bQm? BiQMb Gin
/IB'2+i2K2Mi BMbTB 02 /6mM T Q/mBi /2 H bQ+B0id ahAJa>PS- /6mM:
bK "iT?QM2 2i MQi"2?bi iBQM /2 # b2 @ +QMbiBimi2 /23 KQMQ@UOHOK?Z
2bi /60p HM2 H2b + T +BiG 2i H2b HBKBi2b /6 mM2 i2HH2 +QM};m" iBQNM
1M kyky- QM 2biBK2 H2 MQK# 2 /6 miBHBb i2m RIKBKHBT?7QMRQBI 2
T 2b[40% /2 H TQTmH iBQM KQM/B H2X G2 bK "iT?QM2 2T 0b2Mi2 /QM
+QmbiB[m2 7 +BH2K2Mi /IBbTQMB#H2 2i T BQ B #B2M / Tid TQm i
i bQMQ ' 2X 1M 2z2i- 2M THmb /2 /BbTQb2 /6mM Qm THmbB2m b KB+~
IBK2MbBQMMOb TQm™  QTG°2°/ Mb MQb # M/2b /2 7" 0[m2M+2b- mM bK
+Bid /2 + H+mH BKTQ i Mi2- T2 K2ii Mi/62z2+im2 mM +2 i BM MQK#" 2
bm™ +2 /2" MB2 X *2T2M/ Mi- +QMi° B'2K2Mi m KQMQ@ IUIHUOK2Mi [m2 M
TQbBiB7b /60KBbbBQM 2i /2 "0+2TiBQM Mév bQMi T b +Q@HQ+ HBbUObD.
HOBKT +i/2H MQM@+QHQ+ HBb iBQM /2 H6OK2ii2m™ 2i/m "0+2Ti2m"  /
+QKKmMB+ iBQMb JAaP 2M H #Q  iQB'22i/ MbmM 2MpB " QMM2K2Mi /E
.2TmBb H2 KBHB2m /2b MM0O2b RNNy-H2bi0HOT?QM2b TQ i #H2b QN
MQi 2 [mQiB/B2MX :"«+2 mt p M+02b i2+?MQHQ;B[m2b / Mb /2b /QK B
2K# "[m02-H T'Q;" KK iBQMQmM2M+Q 2 H2b ilHO+QKKmMB+ iBQMb Mt
i #H2b bQMi  TB/2K2Mi/2p2Mmb /2b ? bK "iT?QM2b @ + T #H2b /2 #B2M
b iBQMiGHOGT?QMB[m2X AHb BMi ;"2Mi mDQm /6?mB /2 MQK# 2mb2b 7
/6 mi 2b KQv2Mb /2 +QKKmMB+ iBQM-T "KBH2b[m2Hb QM T2mi +Bi2 H
pQRB'28: U2M /OTHQB2K2MiV- H2 L6*- H2 "HmM2iQQi?- H2 qB}X hQmi2b +
i° MbKBbbBQMb MmKGO " B[m2b ~ /BQ@7 0[m2M+2bX *2T2M/ Mi- /2b KQi?
T Q+?2bTQm " B2Mi G; H2K2Mi DQm2 mM "-H2 +QKTHOK2Mi B '2- 2M 1
HOAQh- BX2X-/2b Q#D2ib +QMM2+iGbX PM /BbiBM;m2-2M 7 Bi- " H6?2
/2b mHi° bQMb T " Q+?2b bm™ H2b bK "iT?QM2bX
hQmi/6 #Q /-/2bbB;M mt/ MbH xQM2/2bmHi" bQMb T Q+?2b-T "7C
m/B#H2b- T2 ' K2ii2Mi /2 "0 HBb2 mM2 ;0QHQ+ HBb iBQM 2M BMil B2
/ MbH2b2M/"QBib+HQb-HO® +QmbiB[m2 T2 ' K2iH KBb22MTH +2/2bQ
i p mt/2 2+?22 +?222tTHQ 2Mi +2b TQbbB#BHBiGb pB /Bz0 2Mi2b i2+?]
/6mMM miBHBb i2m™ p2+ mM bK "iT?QM2 T2mi b2 7 B2 pB HO6 +[mBbBi
/6MM2 TB +22ib +QKT ~ BbQM p2+ mMB# BM/ID D MMPRBRH "0+2TiBQM
/I6mHiIi~ bQMb UbK "iT?QM2 2M G0KBbbBQMV T HBINI/ Qirol2HN /P B BB+ k9R ¥
Qm2M+Q 2pB HOUOKBbbBQM /O6mHiIi®™ bQMb UbK "iT?QM2 2M "XIBRiTBB/J M §
H XxXBFnmHi~ bQMPBXnkyR8
IM}M-H2b mHi°" bQMb T Q+?2b T2mp2Mi i'2 miBHBbGOb }M/60+? M;2°
T?2QM2b BVkQm 2Mi2 mM bK “iT?2QM2 2i mM bvbi K2 iB2 b U2X;X- mM Q°
#Q M2 /2 T B2K2Mi- 2i+XVX 1M +QKT ~ BbQM /2b miBHBb iBQMb /2 +QK
H2b +QKKmMB+ iBQMb T "mHi° bQMb BKTHB[mMm MimM bK "iT?QM2 bQM

RXk., +"QMvK2 M;H BbTQm ™ .2pB+2 hQ .2pB+2X

dR
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+2ii2 > BbQM-QM "2+2Mb2 T2m /2 i p mt/2 "2+?22 +?2bbm”> +2bmD2i T
TQ i2Mi H2 THmb bQmp2Mi bm™ H i° MbKBbbBQM /2 /QMMG2b " i" b +Qr
T Q+?22T QTQb0O2T "gX "2Mix 2ilX" M/~ -[mBT QTQb2Mi mM 2M+Q/ |
Imi2KTbh bvK#QH2-2M mHi® bQMb T°Q+?2b- H2[m2H T2 K2i mM2 +QKKr
80+K (2MixnM2 "nky)RR2b 2M+Q/ ;2b THmb +QKTH2t2b- +QKK'2 Hé6miBH
bQMi ; H2K2Mi 0im/BGbX BMbB- SX :2i'2m2° 2i HX i° p BHH2Mi bm"™ n
MM2 TQ i02 b Mb2K ' 2:i 22 nmHi~ bQMBXnRyIRM/ Mi- +2b i p mt M2
THQBIiI2Mi T b H2b TQbbB#BHBidb KmHIiB@miBHBb i2m b 2i b2 ?2m’i2M
/2b TQBMib /6BMiG" i "0+m "2Mib TQm  H2b TTHB+ iBQMb BMil B2m 2

*2 +? TBi 2 2T 2M/ H i2+?MB[m2 /2 +QKKmMB+ iBQM KmHIiB@OHUK:
T Q+?2b " HO B/2 /6mM J_h T 0b2¥idxR2 KHUi#PQITBI2+Q/ ;2 /12 H6BM7Q K
#BM B2 T " +?B Tb HBM0O B 2b{ RiBHBRIZBEMB?BHBI (2 H2K2Mi 2KTHQ\

Mb mM T 2KB2  i2KTh- QM +?22°+?22 "+ ~ +iGd°'Bb2" H2 /IBbTQbBiB7 2i "~
HOmiBHBDb iBQM /6mM bK "iT?QM2X . Mb mM b2+QM/ i2KTb- QM 0im/B2
JAaP p2+ mM bK "iT?QM2 2M +QM};m” iBQMb GPa 2i LGPa

*2 +?2 TBi"2 bd "iB+mH2 2M e b2+iBQMbX hQmi /6 #Q /- T b H6BMi™
bK "iT?QM2b / Mb /2b bvbi K2b /2 +QKKmMB+ iBQM 2i /2 HQ+ HBb iBQ
b2+iB3QNH b2+BA@MIb2Mi2- /2 K MB "2 THmb /Gi BHHGO2- H2 /BbTQbBIE
miBHBbGO B+B 2ib + ~ +iGd°'Bb iBQM +QmbiB[m2X

SmBb- H b2X%jBQMiIi H2b 2MD2mt 2i H2b +QMi° BMi2b K2MOb T " H
0K2ii2m @ 0+2Ti2m  2i H2b +? M;2K2Mib [mB 2M /0+QmH2Mi/ Mb MQi 2
7Q+ HBbG2bX S " H braR#ZmHB DORA+[BQMBiIG /2 H 7Q+ HBb iBQM 2i /2 H
/| Mb THmbB2m'b +QM};m” iBQMb GPa 2i LGPaX PM "2i Qmp2-T KB 2t
+QM};m  iBQMb2MH #Q  iQB 2 m2BHBBZ2DBIMQMTBP 22 mM2 /62Mi 2 2F
QM T Gb2Mi2 H2b "GbmHi ib /2 "1_Q#i2MmbX

IMbmBi2- H X8 iBRMi2 mM + b +QM+"2i/6 TTHB+ iBQM p2+ /2bi° M
: H2°'B2b bQmi2°" BM2bX *QKK2 T ' 0+0/2KK2Mi- QM T 0b2Mi2 H2b "Gbmt

IM}M-H bBXNBRQMI/BG2 " H +QM+HMbBQM /m +? TBi 2

8XkS Gb2Mi iBQM 2i + * +i0°Bb iBQM

*20i2 b2+iBQM T aGb2Mi2 H2 /BbTQbBiB7 2tTaG'BK2Mi H KBb 2M TH +2°
iBQMb 2M mHi° bQMb T°Q+?2b 2Mi"2 mMJ_h 2i mM bK iT?QM2X G2 bK °
2bi T 0b2Mid 2i + * +iG Bb0 2M 2MpB QMM2K2Mi +QMi =HG-TQm  Gp Hm

BXKXRBbTQbBIiB7 KQ#BH2

SQm  +2 +? TBi '2- QM +?QBbBi/6miBHBb2  +QKK2 bK "iT?QM2 mM >Q
U2MpB QM MM M m KQK2Mi /2 +2ii2 "2+?22 +?22V 2i/2 KBHB2m /2 ; KK2
ImiGHOGT?QM2 pm2b /2 /2bbmb 2i /2 /2bbQmb- +QKT 2M Mi H2b /Bz0 2M
+QKKmMB+ iBQM mHi” bQMQ 2- 2bi B20RGD2DMiGiBmMQM2};hMi H2b /BK 2N
bQWB 75 75 KK-2bi/Qil-/6mM2T "i-/6mM? mi@T H2m 2i/6mM KB+ Q
BM70°B2m 2 2i-/6 mi 2T "i-/6mMb2+QM/ KB+ QT?QM2bm H i° M+?2
i"Qmp2 /2B "2 [mi'2Qmp2 im 2b +B HMKHK B 20T U/ B2K fEZ/NKEIBX Q M
G2 T 2KB2 KB+ ' QT?QM2-/0/B0"H pQBtHQ b /2b +QMp2°'b iBQMb ilGH
MM2 Qmp2 ' im 2 +B +mH BREVUOBKNIT2 TBMEB QM+?22 /m +2Mi 2 /m ? miC
T H2Zm X G2 b2+QM/ KB+ QT?QM2 b2 bBim2 /2B "2mM2 Qmp2 im 2 +B
[2LKK-bm  H i° M+?2 bmT0 B2m 2X AHDb2 i ;0M0O" H2K2Mi " H "0/m+iB(
iGHOT?QMB[mM2 Qm " H62M 2;Bbi 2K2Mi bid"0QX G2b /2mt KB+ QT?QM?:

kXaaa, +' QMvK2 M;H BbTQm  .B'2+i a2[m2M+2 aT 2 / aT2+i ' mK

dk



8Xk S 0b2Mi iBQM 2i + > +iG Bb iBQM

b2MbB#BHBiGX G2 bK “iT?QM2 2bi BMbi HHG- TQm  iQmi2b H2b K2bm:
TH M2 2M TH biB[m2- }td2 bm  mM TB2/ /2 KB+ QT?2QM2X

6B:m'@XR > mi@T "H2m"  2i KB+ QT?QM2b /m bK iT?QM2 >QM

SQmM  H2 +QMi =H2 /m bK "iT?QM2- QM K2i 2M TH +2 mM "aB2 m HQ +
2i 6h&/ 2Mi"2 H2 bK iT?QM2 2i H6Q /BM i2m  [mMB +QMi =H2 H2 J_hX IM:
bTG+B H2K2Mi /Gp2HQPTIQMZMEBQHBWMH2b 2 mi@T "H2m b 2i H2b KB+ (
2 THmMb-TQm 7 +BHBi2 H6miBHBDb iBQM¥B @4} [MRHB+0i B R MH kN2 M A
1HH2 T2 K2i /2 +QMi =H2 K MM2HH2K2Mi H6GKBbbBQM-H “(0+2TiBQM :
UKQMQ Qm biG GQVX 1HH2 {+?2 0; H2K2Mi /2b BM7Q K iBQMb miBH2b
UpBb@ @pBb /2b BMbi'm+iBQMb “2im2bV-H 7 G[m2M+2 /6G+? MiBHHC
POHMK2 /60KBbbBQMX IM2 T 2KB 2 p0a B}+ iBQM pBbm2HH2 /m #QM 7
MQi'2 T'QiQ+QH2 /2 +QKKmMB+ iBQM T2mi BMbB i°2 7 Bi2X

8XkXk ' +i0° Bb iBQM +QmbiB[m?2

.2H KK2K MB "2[m2TQOQm H2 KQMQ@UOHGOK2Mi 2ijRBOJIHR-"/viDiIMKER b +
M2K2Mi +QmbiB[m2 /m bK "iT?QM2 Q@id + ~ +id°Bbd/ MbH +?2 K#'2 M
+QmbiB[mM22i Hmi?2°'B2 UG JV@2 HEKMDIiBibmm CR2M- KTmb SB2 "2 2iJ "I
/2 aQ #QMM2 IMBp2 ' bBiGX PM TH +2 mM KQMQ @3 HOZW 22 HD b " 2T
iQmi /2mMB5K /m bQHX G2 bK "iT?QM2 2bi BMbi HHGO bm™ H K K2 i #H2 iQ
+? TBi'2b T 0+0/2MibX SQm™ + ° +i0’Bb2° HOUKBIBHFBQ 20 FM W+ 2BiT HB M
OKBb T " H2 bK "iT?QM2 " +?2 [m2 T b /2 "Qi iBQM 2i 2bi "2im T > HO61*J
"0+2TiBQM 2bi[m Mi " 2HH2 + ° +i0°Bb02 2M OK2BFMxm@2PFH>%B/ T HBM(O B
H2 ?2 mi@T H2m /m KQMQ@UOHOK2Mi TQm™ +? [m2 T b /2 "Qi iBQMX PN\
TQm  + ° +i0°Bb2 H6miBHBb iBQM /mbK iT?QM2 mb2BM /m /BbTQbBi
TQi2K2Mi/ Mb H6 #bQHmX PM +?2QBbBi B+B /2b H ";2m b /2 # M/2 THn
M2 bQMi T b7Qm " MB2b T "H2 +QMbi ' m+i2m "/ Mb H xQM2 /2b mHi® bQN\
Q#i2Mm T ~ +QKT 2bbBQM /6BKTmMHbBQM- 2M +Q "0GH Mi H2b bB;M mt "
H ;2m /2 # M/2 B/2MiB[m2X

G2b /B ;" KK2b /2 /B '2+iBpBil bQMi B&>okPiM “®b QM pl2 - ImMI'27QBb 2 M+
MBp2 m2M /O0+B#2H- "2T 0b2MiG T ~ H2b +Qm #2b #H2m20l- 2bRK ik ;H2
T H2b xQM2b "Qm;2bX PM Q#b2'p2- 2M T 2KB2  HB2m- [m2 H2b KTHI
+ > +i0d°Bb0d , H2 "0;H ;2 /m pQHmMK2 /m iGHOT?QM2 M2 TQmp Mi i 2 ;I
[G+B/0 /6GK2ii'2 Dmbi2 2M /2bbQmb /m K tBKmK UTQm"™ GpBi2° H2b T?0

iXh*SfAS, + QMvK2 M;H BbTQm  h> MbKBbbBQM *QMi"QH S QiQ+QHfAMiI2 " M2i S"Q
9X6hS, + QMVK2 M;H Bb TQm  6BH2 h> Mb72° S'QiQ+QHX

8XEQiHBM ,H M; ;2/2T°Q;" KK iBQM /a/Bl mtbK iT?QM2bX

eXA>J, + QMVK2 TQm  AMi2 7 +2 >QKK2@J +?BM2X

dj
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6B;m @Xk .B ;° KK2b /2 /B 2+iBpBil 2M GKBbbBQM U~ ; m+2?22V 2i 2M i
bK "iT?QM2 >QMQ " SH v 2M +? K#'2 MQa+?2Q[[me-=TIO®F>xM#?B T HBI
B=25F>x 2M 0KBlEBQI>x Bi=8:5F>x 2M (KBbBHBGBR0RA+? MiBHHQMb
TQM=882F>XxVX M;H2b /6Qn3/2 im=55 - 2M 0KBbbBROBD- 22 M
“0+2TiBQMX

?mi@T H2m  2i H2 KB+ QT?QM2 /m i0HOT?QM2 QMi mM2 Qmp2 im 2 +
T0+2TiBLIEMOUVY 2i THmb BKTQ i Mi2 2M5KBYbBQM U

6B:m'@Xj .B ;> KK2/2; BM 2i/2 b2MbB#BHBi0 /2b "0TQMb2b 2M 7 0]

U+Qm #2 #H2m2V 2i 2M "0+2TiBQM U+Qm #2 Q> M:2V /m bK “iT?QM?2

MO+2Q[[m2- TQm  mM #2BIIT5 B M= 85F Ux Zi=882000+? MiBHHQMb TQm
fo=88:2 F>xVX

G2b "ATQMb2b 2M 7 G[m2M+2 /m ? mi@T "H2m  2i /m KB+ QT?QM2 /n
bm> H }:8XQPM Q#b2'p2 [m2H "aTQMb2 /m ? mi@T ‘H2m" “2bi2 ‘2H iB
H xQM2 /2b mHi° bQMb T Q+?2bX 1M “2p M+?2- H b2MbB#BHBI( /m K
/ Mb +2ii2 K K2 xQM2X 1M +QKT ~ Mi +2b /QMM@2b ~ +2HH2b 7Qm MB
+QMbi"m+i2m b /2b +QKTQb Mib /m KQMQ@GHOK2Mi- BX2X- H2 ? mi@T
QM +QMbi i2[m2H2m b +QKTQ i2K2Mib bQMi KQBMb bi #H2b/ Mb H2 +
T Ob ;2°/2b T2 7Q K M+2b BM70°B2m 2b " +2HH2b /6 mM KQMQ @ 0H (K 2

8Xj LOM@+Q@HQ+ HBb iBQM (GK2ii2m @ 0+2Ti2m"
G6miBHBb iBQM /6mM bK “iT?QM2 +QKK2 0K2ii2m @ 0+2Ti2m™ m b?2

KmMB+ iBQM bQmH p2 mM2 T Q#HGK iB[m2 BKTQ i Mi2X 1M 2z2i- +QKI

2 Mi@T "H2m 2i/2mt KB+ QT?QM2b- +? +mM p2+b T QT 2TQbBiBQM

do



8XjLOM@+Q@HQ+ HBb iBQM 0K2ii2m @ a+2Ti2m"

+QKTH2t2 [m2/ Mb H2 + b QM 0K2ii2m" 2i "0+2Ti2m  bQMi +Q@HQ+ HBI

8XjXR M H 2i b2Mb /2 T'QT ; iBQM

G2 "2iQm M2K2Mi i2KTQ 2H 7 Bi T "iB2 /2b i2+?MB[m2b /2 +QKKmMB
2bi bmTTQbO +QMMmM T " HOOK2ii2m X . b HQ b-/2mt TT Q+?2b bQMi T
MbH T 2KB "2-H2/BbTQbBiB7bm  H2[m2H H2 "0b2 m/QBi7Q+ HBb2"
TQm bQM/2 H2 + M HX G2 + M H 2bi BMbB 2M 2:Bbi'0 2Mi'2 H bQm +
/m "0Gb2 mX SmBb[m2-HQ b/2H i MbKBbbBQM /2b/QMM02b-H T QT ;
"0b2 m p2°b HOMiBHBDb i2m - 2i H2 + M H/QBi i'2 "G+BT°'Q[m2 TQm"~ [n
K2Mi i2KTQ 2H bQBIi QTiBK H2X mi'2K2Mi /Bi-BH 7 mi[m2 H2b "0TQMb
H bQm +2 /2 HOmMiBHBb i2m™ 2i H2b "0+2Ti2m b /m "0b2 m bQB2Mi B/21
/m “Gb2 m 2i H2 + Ti2m™ /2 HOmMiBHBb i2m X G6 p Mi ;2 /2 +2ii2 TT Q+
+[mBbBiBQM /m + M H 2ti° K2K2Mi * TB/2X S~ +QMi 2- 2HH2 MU0+2bbB
i° Mb/m+i2m b U+QKK2 +62bi H2 + b TQm  /2b Mi2MM2b ~ /BQ@7 G[m2N\
i2m” 2i H2 "0+2Ti2m" /6mM 0OHOK2Mi bQB2Mi H2b THmb +Q@HQ+ HBbOEL
/| Mb +2 + b/62biBK iBQM ? #B/B 2+iBQMM2HH2 @- TmBb[m2 H2 K K2 +

G /2mtB K2 TT ' Q+?2 M2bQmz'2T b /2 +2ii2 +QMi° BMi2X 1M 2z2i-/
H2b GOHOGK2Mib /m “Gb2 m 0K2ii2Mi bm++2bbBp2K2Mi mM +?B T 2i Homi
K2Mi H2b + M mtX G6 p Mi ;2 /2 +2ii2 K0i?Q/2 2bi [mM62HH2 M2 "2TQb2
"0+BT Q+Bild- TmBb[m2 H T QT ; iBQM b62z2+im2 iQmDQm b /m "0b2 |
2HH2 M0+2bbBi2 MM T QiQ+QH2 THmb +QKTH2t2 2i [mB miBHBb2 THmbD
+ " +i0d°BbiB[m2b/2b+ M mt2M 2;Bbi'0b T "HOmMiBHBb i2m > p2° b H2 "0b
i2+?MB[m2 +QMp2MiBQMM2HH2 aAaP # b /G#BiX PM T "H2" B+B /6mM2

8XjXKbiBK iBQM #B/B 2+iBQMM2HH?2

G /GK +?22-B/2MiB[m2 "~ +2HH2 miBHBbG2 TQm H62biBK iBQM /m + N
9- +QMbBbi2 /QM+ * +[md B - p2+ H2 J _h- mM bB;M H GKBb T > H2 ? m
BMbB-H2b+ M mt2Mi 2 +2/2 " MB2  2i+? [m2 GHOK2Mi/mJ_hT2mp2Mi
qB} 2bi B+B miBHBba TQm i° MbK2ii'2 mbK iT?QM2H2bB;M H " aK2ii’
G }:m@®XBHHmMbi 2 +2ii2 KGi?Q/2 /62biBK iBQMX *2T2M/ Mi- TmBb[m&Q
KB+ QT?QM2b /m bK iT?2QM2- mM2 2biBK iBQM 7 Bi2 " T "iB /2 H TQbE
Q#HB: iQB 2K2Mi mM #B Bb / Mb +2ii2 /2°MB "2X

6B;m X9 1biBK iBQM #B/B ' 2+iBQMM2HH2 bK "iT?QM2@ J_

ds8
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8XjXjlbiBK iBQM mMB/B 2+iBQMM2HH?2

G /0K "+?2 +QMbBbi2B+B " +[m0 B - p2+ H2bK iT?QM2-mMbB;M H
J hXSQm b6 z° M+?B  /2iQmi T Q#H K2 /2 bvM+? QMBb iBQM- H2b bB
K2Mi- " BMi2 p HH2b "G;mHB2 b-2i 2M 2;Bbi'db 2M mM2 7QBb T ~ H2b /2
G2 0b2 mHQ+ HgB}2biB+B miBHBba TQm i> MbK2ii'2 mbK iT?QM2 |
2i 0; H2K2Mi TQm > T2 K2ii'2 " HO6Q /BM i2m’ /2 "G+mT0 2" HZX¥&B;M m
BHHmMbi 2 +2ii2 KOi?Q/2 /62biBK iBQMX

G62biBK iBQM 2bi BMbB "0 HBbG2 m TQBMi m[m2H QM /GbB 2 7Q+
BM/mBi T "H MQM@+Q@HQ+ HBb iBQM aK2ii2m @ G+2Ti2m X *2T2M,
+QMi° BMi2bX G T 2KB "2 2bi H52MpQB pB H2 "ab2 m HQ+ H gB} /2 HC
2T Gb2Mi2 mM +Q?i 2M i2KTh MQM MG;HB;2 #H2X G b2+QM/2 2bi [mb
#QMM2 bvM+?2 " QMBb iBQM /2b 2Q HQ;2b BMi2 " M2b /m bK “iT?2QM2 2i /2

6B;m X8 1biBK iBQM mMB/B ' 2+iBQMM2HH2 bK "iT?QM2@

8XjX@avM+? QMBb iBQM /2b ?2Q HQ;2b BMi2 " M2b

Mb H2 + /2 /2 H62biBK iBQM mMMB/B 2+iBQMM2HH2-H + i2bQM b
T b GKBbbBQM T ° H2 bK “iT?QM2- TmBb "2MpQva " H + 'i2 bQM TQn
BKTMHbBBQMM2HH2bX . Mb +2 + b /2mt 2Q HQ;2b BMi2 pB2MM2Mi- +2H
T?2QM2X J K2 bB H2b /QMMQ2b /2b +QMbi*m+i2m b BM/B[m2Mi /2b p H2
+QMbiBim Mi +2b ?Q HQ:2b bQMi /Bz0G 2Mib TQm  H2b /2mt /BbTQbBIiB
HG; "2bp "B iBQMb TQm  H2b /2mt 7 a[m2M+2b /60+? MiBHHQMM ;2X I
/2 i2bib HQ b /2b T'2KB2'b 2bb Bb /2 7Q+ HBb iBQM bm" H2 bK iT?QM
THmb 2M /0i BH +2b /Bz0 2M+2b 2i H2m b BKT +ibX

M /60im/B2° / Mb [M2HH2 K2bm 2 H2b ?2Q HQ;2b /2 H + 'i2 bQM 2i
bvM+? QMBb0O2b- QM 0K2i mM2 b0 B2 /2 +?B Th- "BMi2 p HH2 +QMbi Mi
PM +?QBbBi /60K2ii°2 mM bB;M HHQM; TmBb[m2- THmb H /m 02 b2 B
/GbvM+? QMBb iBQM /6?Q HQ;2b b2 pBbB#H2X G2 +?QBt/m KQMQ@ 0
i M+2X G2 bK iT?QM22M 2;Bbi'2 HQ ' bH2bB;M H2i H2 2MpQB2 " H #
H "0TQMb2 BKTmMHbBQMM2HH2 /m bB:M H “2im 2bi 2biBKa2 " H& B/2 /m
T H # b2X G6BMi2 p HH2 i2KTQ 2H +QMbi Mi 2Mi2 +?2 [m2 +?B T 0KBI
+2 "0bmHi i- IM/6Q#i2MB  H "0TQMb2 BKTMHbOBQMM2HH2 /2 +? +mM /
TQb2 HG2Mb2K#H2 "0TQMb2b BKTMHbBBQMM2HH2b- 2i QM b2 +QM+2Mi .
m pQBbBM ;2 /m K tBKmK /2 H T 2KB 2 "0TQMb2 BKTMHbBQMM2HH2.
MBba2b- BX2X- bB H2b 7°0[m2M+2b /60+? MiBHHQMM ;2 /2b /2mt /BbT

de



8XjLOM@+Q@HQ+ HBb iBQM 0K2ii2m @ a+2Ti2m"

TQmM'" +QMbi i2° [m2 HE2Mb2K#H2 /2b "GTQMb2b 7 G[mM2MiB2HH2b bQ
T 7 Bi2K2MiX . MbH2 + b +QMi* B 2- BX2X-bB H2b ?2Q HQ:2b bQMi /Gb
/2b /GT? b ;2b /6mM2 "GTQMb2 BKTMHbBQMM2HH2 " H6 mi 2X

PM G HBb2 +2ii2 pd'B}+ iBQM p2+ mM2 bd B2 /2 ?2mBi +?B Th HBM
HomM /2b KQMQ@AHOK2Mib /m J_hX G /m G2 2Mi'2 +? +mM /2 +2b +?1
b Mi2 TQm" [m2 H2b "ATQMb2b BKTmMHbBQMM2HH2b M2 b2 +22p m+22
/27680+? MiBHHIQKbBVW ~ mM2 7 0[M@IM>X/2p2+ mM BMi2'p HH2 /6mM2 |
2Mi 2 H2b /0#mib /2 +? [m2 +8BBHHG b} M B+B H2 “abmHi i /2 H bmT2
?2mBi "GTQMb2b BKTmMHbBQMM2HH2b T b /0+QmT ;12X G i BHH2 /2 H
"QOO Kb- T2 K2i /2 pBbm HBb2' T 0+BbiK2Mi H2 T24MQK M2 /2 /0T? b ;
BKTmMHbBQMM2HH2X

6B;m 2Xe *QKT  BbQM /2b GTQMb2b BKTmHbBQMM2HH2b- m pQBbE
+?2 [M2 +?B T- 0KBb bm++2bbBp2K2Mi T~ mM QHOK2Mi /m J_h, KT
/60G+? MiBHHQMDb- /2 +? [m2 "GTQMb2 BKTmMHbBbBQMM2HH2- TQm  mM2
09Kb miQm  /m K tBKmK /2 H "0TQMb2 BKTMHbBBQMM2HH2 /m

IM /2 T HHB2 HOBKT +i /2 +2 /O0+ H ;2- BX2X- mM #B Bb / Mb H62bi
; iIBQM-mM T QiQ+QH2 /2 "0d@d+? MIiBHHQMM ;2 2bi KBb 2M TH +2X SC
H62M 2;Bbi"2K2Mi T2 K2ii MiH62biBK iBQM /2b "0TQMb2b BKTmHbBQM
MM bB;M HbBMmbQ[/ H/2K K27 0[m2M+2[m2H 7°0G[m2M+2 +2Mi" H2/
2bi }td20b- +2 [MB T2 'K2i/6B/2MiB}2 b 7°0[m2M+2 p2+ mM2 "GbQHmMIB
TTTQi2MiT2H 7 0[m2M+2 ii2M/m2 2iH 7°0[m2M+2 2z2+iBp2K2Mi 2M"
+Q2{+B2Mi /2 "0@0+? MIiIBHMQM BB Q@AM "0@0+? MIBHHQMM2  H2
i"2 +QKT iB#H2 p2+ H6?Q HQ;2 /2 H6OK2ii2m' X G2 "0 @0+? MiBHHQN
HiBQM/2ivT2 q?Bii F2’MaaeaMMMOM M QM@ r?Bii F2"@FQi2XMBFQpbnky
G2 ' 0@0+? MIBHHQMM ;2 2biiQmi /6 #Q / p HB/OG bm  H2 bB;M H bBM
/217 Mb7Q K02 /26Qm B2 /2 +2 bB;M H 2bi 8Xd Itk BRIMb im 2 bib }Bin N Q n
T2'KBb /2 +?QBbB'-/27 IQM2KTB'B[m2-H HQM;m2m /2 H 72M i'2 miB
QM T 2MN B#B0 0+? MIiBHHQMb TQm™ mM2 7' G[m2M+2 /2 R3X8 F>xX 1M
2M 2;Bbi"0 2i +2HmMB /2 "070°2M+2- QM i  QIn3p 2 B+ B 2nMQR{+B Z M2 MPBUC
0+? MIiIBHHQMM ;21p mMé#B+® *X IM2 7QBb H2 "0@0+? MiBHHQMM ;2 2z2
7°0G[M2M+2 p2+ H2 bB:;M H /2 070 28882 1b/i >KHY *2 /@b iQWQmb T2 K
/2 +QMbi i2° B+BH T '0+BbBQM /2 H6 H;Q ' Bi?K2 /2 "0@0+? MiBHHQMM
G bi iBQMM "Bili/m +Q2{+B2Mi /2 "G0@0+? MiBHHQMM ;2 Gi0 Gp Hm
+2 7 B'2- mM bB;M HbBMmMbQ[/ Hb0 R@BM>x p Zri ImBKKBEON /2Mi 2 +? [m2

dd
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OKBbbBQMX Gol+ "i@ivT2 /2b +Q2{+B2Mib /2 "0@0+? MiBBH8 QMM ;2 B
100 "X PM+QMbB/ "2 HQ b +2ii2p "B iBQM +QKK2 MO;HB;2 #H2-2iH2 +Q.
bi iBQMM B'2bm /2mt?2m 2b 2i/2KB2-TQm  H2bK "iT?QM2 miBHBbG>
‘io@d+? MIBHHQMM ;2 + H+mHO0-BH M2b2 T bM0O0+2bb B'2/2 "0BiG 2"
/Im+ M HZ2i-/QM+- /2 MQmp2HH2 +[mBbBiBQM /m + M HX

6B;m 2Xd aB;M H bBMmbQ[/ H 0@0+? MiBHHQMMQ U2M p2 iV " T °ji
2M 2;Bbi’0 U2M "Qm;2V 2i +QKT "0 " mM bB;M H bBMmbQ[/ H/2 G730 2N
T b/2H 7°0[m2M+2 +2Mi" H2X

PM mMiBHBb2 /QM+ HT @@ 2{ §B20Mi? MiBHHQMM?2 H2 bB;M H "2im T ~ H:
H6QTG  iBQM 2z2+im@2-2i " iBi'2/2p HB/ iBQM- QM b2;K2Mi2 " MQmp2
+QKK2 T 0+0/2KK2Mi- 2M 7QM+iBQM /2 H6BMi2 p HH2 2Mi 2 +? [m2 +?
"GTQMb2b BKTmMHbBQMM2HH2b m pQBbBM ;2 /m K tBKmK /2 H T 2KB

bm  H };8XZm2 B20TQMb2b BKTMHbBbBQMM2HH2b bQMi K BMi2M Mi #B2|
H2b mi 2bX

6B:m'2X3 *QKT ' BbQM- T bT'Q+2bbmb /2 0@0+? MiBHHQMM

BKTMHbBQMM2HH2b- m pQBbBM ;2 /2 H2m K tBKmK- TQm™ +? [m2 +?F

GHOK2Mi/mJ _h, KTHBim/2-T > #HQ+ /60+? MiBHHQMb- /2 +? [m2 "QT

mM2 72M "2 /6Q#b2 p iBQN /62 B /MK tBKmK /2 H "GTQMb2 BKTmH
/m +?B T RX

d3



8X9 1tTG B2M+2b

*2T2M/ Mi- QM MQi2 [m2 H6 DQmi /6mM2 0i T2 /2 "0@0+? MiBHHQM
i2KTh 2i 2M + H+mH MQM MQ;HB;2 #H2 m b2BM /2 H6Qi T2 /62biBK iBQ!
2t2KTH2-/ Mb H2 + b T'Gb2MiG +B@/2bbmb- H2 i2KTb /62ta+miBQM TQn
2bi THmMb BKTQ i Mi [m2 TQm  H62biBK iBQM #B/B 2+iBQMM2HH2X 1N
/BbiBM+i2b bQMi MG+2bb B 2b TQm  2biBK2 H2b + M mtJ_hfbK "iT?2QM
H2 bB:M HbBMmbQ[/ HT2 K2ii Mi/2 + H+mH2 H2 +Q2{6B 2Mi KB bi@® 0 +°
bBQMX § +2b Gi T2b pB2MM2Mi b6 DQmi2  H2b i2KTb /2 + H+mH M@+2k
H2 "0@0+? MiBHHQMM ;2 /2b "0TQMb2b BKTMHbBQMM2HH2bX G T2
/GT2M/ Mi2 /2b + T +Bidb /2 + H+mH /2b /BbTQbBiB7b miBHBbab UQ /Bl

8X|X&BMGO "Bid /mi Bi2K2Mi m/BQ 2K# "[mi

2 MQK# 2mt bK "iT?QM2b /m K “+?20 2K# "[m2MimM +2°i BM MQK# 2/
m/BQ- M HQ;B[m2 2ifQm MmKQO B[m2-TQm  H2b[m2Hb BH 2bii" b /B{+
[2b +QMbi ' m+i2m bX IMTQBMi+ m+B H[mB/QBi i'2pad'B}d2biH HBMI
1M 2z2i-H T '0b2M+2/2; BM [/ Ti iB7"H "0+2TiBQM Qm /6mM +QMi -H.
/I60KBbbBQM TQm ™" Bi p2MB™ #B Bb2" H2b +QKKmMB+ iBQMb 7Q+ HBbI
TH +2 p2+ H2 J_hX

hQmi /6 #Q /- QM p0d°"B}2 [m2 H2 pQHmMK2 /m iGHOT?QM2 #B2M mM2
+2 7 B'2- QM 0K2i THmbB2m'b 7QBb H2 K K2 bB;M H 2M m;K2Mi Mi T°
bK "iT?QM2 UBM/B+ i2m> 7Qm MB T " HO6A>J /m bK "iT?QM2VX G2b bB;
OHOK2Mi /m J_hX G2b "dGbmHi ib Q#i2Mmb KQMi 2Mi #B2M mM2 0pQHmM
2im2 +Q?20°2Mi2 T ° " TTQ'i mt "G;H ;2b /m pQHmMK2 /m bK "iT?QM2X
+QMbB/ "2 H2 + b /2 /2mt KBbbBQMb /6 mM K K2 +?B ' T- pB H2 bK "iT
2i " KB@pPQHMK2X T b +QKT '2bbBQM /m +?B°T "2Im- TQm > H2 + b KB
BMi2MbBil K tBKmK50Z75% bANKiZBKmK /2 H +QKT 2bbBQM /m +?B T 2]
+ b/mpQHmMK2 K tBKmKX

IMbmBi2- QM pd'B}2 [m2H "0+2TiBQM bm  H2b KB+ QT?QM2b /m bK
SQm™ +27 B 2- QM 0K2i THmMbB2m b 7QBb H2 K K2 +?B ' T- pB mM KQMC
i Mi T°Q; 2bbBp2K2Mi bQM pQHmMK2 U KTHBiIim/2 /m +?B T bvMi?0iBba T
2M 2;Bbi b T "H2KB+ QT?QM2/mbK "iT?QM2X G2b "0bmHi ib Q#i2Mm
KQMi ' 2Mi #B2M mM2 GpQHmMiBQM HBM(O B 2 +Q?0 2Mi2 /2 H6 KTHBiIim/2
/Im pQHMK2 /Im KQMQ@UOHOK2MiX hQmDQm'™b "iBi 2 /62t2KTH2- QM "2T"
H KQBIiBO/mpQHmMK2 /2 HO mi’2X T b +QKT 2bbBQM-QM +QMbi i2 [m
mM pQHMK2 /QMM ®BC, 876U b2 itBKmK TQm ™ H2 +?B T 0KBb m /Qm#H2 /2

BMbB- H2b "aGbmHi ib Q#i2Mmb T2 K2ii2Mi /2 7 B2 H6?vTQi? b2 /2
Mm/BQ 2K# "[md TQm  H2 bK "iT?QM2 miBHBbQOX

8X91tThd B2M+2D

T b pQB dim/Bd-/ MboHR 24P +TEIKInMB+ iBQMb 7Q+ HBbG2b 2Mi 2 n
THMbB2m b KQMQ@GHGK2Mib BM/GT2M/ Mib- QM b8BMiG 2bb2 K BMi2 M
2Mi2 mM J_h 2i mM bK iT?QM2X G2 /BbTQDbBiB7 2tTG BK2Mi H +QKTH:
1IMbmBi2- QM 0im/B2 H6BKT +i/2H MQM@+Q@HQ+ HBb iBQMbm  H [nm
bm H +QKT 2bbBQM /2 +?B ThX 1MIM- H2 bvbi K2 J_hfbK iT?QM2 2b
+QKKmMMB+ iBQMb JAaPX

8X9XRMBbTQbBiIB7 2tTG BK2Mi H

G2 bvbi K2 /2 +QKKmMB+ iBQM 7Q+ HBb(O JAaP [mB MQmb BMiG 2bb
J h-T 0b2Mid m +? TBi'2 T 0+0/2Mi- 2i /6mM bK “iT?@M2QKKD2Mid ~

dN
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2tTHB[mMG / Mb +2ii2 b2+iBQM-H TQbbB#BHBIi( /2 /BzG 2Mi2b Kai?Q/2k
T :iBQM BKTHB[mM2 /2b KQ/B}+ iBQMb / Mb H +? WKI2 T 0b[2MEiBBHB Q M
+? WM2 /6 +[mBbBiBQM KBb2 m TQBMi/ MbH2+ /°2/2H i? b2 TQm  H:
MB+ iBQM KmHIiB@AOHOK2Mib BMiG;" Mi mM bK iT?QM2X *QMi> B 2K2M
+? TBij20H9- H2 ° +F +QMi =H2 mMB[m2K2Mi H2 J_hX G2 +QMi =H2 /m bK
/I6BM7Q K iBQMb p2+ H6Q /BM i2m bQMi QTd 0b pB mM "Gb2 m HQ+ H
/6mM KQ/2K qB} TQ i #H2X

6B;m &@XN *? WM2 /6 +[mBbBiBQM /m /BbTQbBiB7 2tTGd BK2Mi H KmH

8X9X&B2mt 2i +QM};m" iBQMb

2H KK2KMB "2[m2TQm > H2b /2mt +? TBi'2b T G+0/2Mib- H2 bvbi
JAaP p2+ mM bK "iT?QM2 2bi Gp Hmd-/ Mb mM T '2KB2  i2KTb- m b2BN\
b HH2b 93- 8y 2i H2 +QmHQB" /D +2Mi " +2b b HH2bX

G /OMQKBM iBQM /2b +QM};m" iBQMb b2 7 BAM PXb=HV % @2p2MiBC
bK "iT?QM2 2bi TQbBiBQMMO /2 K MB "2 T > HH H2Qm T2 ' T2M/B+mH B
+2 /2°MB2  + b- mM2 biG'Bb[m2 b2 TTQb02 "H +QM};m  iBQMX PM -
+QM};m’ iBQMb T 0b2MiGXb m +? TBi 2

G T 2KB "2 +H bb2 +QKT 2M/ /2b +QM};m > iBQMb TQm"  /2b +QKKm
+Qm’i2 /Bbi M+2- 2M b HH2 _93X G2 bK "iT?QMZ- 2iMPb- 2DH3HQ M};m" il
/ImJ_hX G2 bK "iT?QM2-/ Mb HMPORIGIMHQBQMAO /m J_h-/ Mb H2 +QBM E
["QBi /2 H TB +2-iQmi 2M “2bi Mi/ Mb H6 M;H2 /6Qmp2 im 2 /m J_hX
+QM};m MBQWi OHQB; MO /mJ_h-/ MbH2+QBM; m+?2/2H TB +2-?Q" b
ImJ_hX G };®XR2T 0b2Mi2 +2b +QM};m"> iBQMbX

G /2mtB K2 +H bb2 "mMBi/2b+QM};m”> iBQMbTQm /2b+QKKmMB+ |
/IBbi M+2X G2 bK "iT?QM2-/ MbM2R MO MERn ™ 2BVQIBOQMI _hX 1M}M-
/ MbH +QM}; M -iBIQWMK iT?QM2 2bi0OKITHmMb X G };BIXRRT 0b2Mi2
+2b +QM};m” iBQMbX

3y
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6B;m @XRy *QM};m  iBQMb JAaP GPa2M _93 2Mi'2 mM J_h U/2KB@ 21
bK iT?QM2X *QMM#U/iBIQBM@ 2HHBTb2 "Qm; 23K, IKJ iF2DMHH H2 ~
H6 t2 /2 T°QT : iBQM U~ +?22 TQBMI@ HM 82 © I }:B1 B @ HVIH 2
bK iT?QM2 T2 T2M/B+mH B 2 " H& t2 /2 T QM UiBBQMXH2Q02}iM ", iBQI
bK “iT?QM2 GHQB:;Ma/mJ_h-T > HH H2 "HG6 t2/2T°QT ; iBQM 2i/ Mb
J hX *QM};m MBQM+ /2 +2 +H2 pBQH2iV , bK iT?QM2 GHQB;Ma /m J_h
/2 T°QT ; iBQM 2i ?2Q b /2 H6 M;H2 /6Qmp2 im 2 /m J_hX

6B;m @XRR *QM};m  iBQMb JAaP GPa/ Mb H2 +QmHQB  2Mi"2 mM J_h
m+2Mi"2 /m +QmMHQB - 2i mM bK i TWwQUI2X B@M P, mHPB@MM;2V , bK “iT
KQV2MM2K2Mi GHQB;MG /m J_h- m +2Mi'2/m +QmHQB " 2i T ° HH H2

p 'BiBQM? @ /2 H +@M}p2¥ HBRQMK “iT?QM2 T2 T2M/B+mH B 2 " H
T'QT : iIBOMX *QMJenU~iBQM#H2m +H B 'V , bK iT?QM2 7Q i2K2Mi GHQ
+2Mi*2 /m +QmHQB  2i T > HH H2 "H6 t2/2 T°QT ; iBQMX
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G i"QBbB K2 +H bb2  bb2K#H2/2b +QM}:m  iBQMb TQm  /2b +QKKm
H2 +QmHQB  2i 2M _8y-HQBM T b H6BMi2 b2+iBQM /m +QmHQB  2i/ M
H2b +QM};mMMY%BMMY *2b +QM};m" iBQMb bQMi 2T 0B2NRiKI2b bm™~ H };m’

6B;m @XRk *QM};m  iBQMb JAaP LGPa/ Mb H2 +QmHQB" 2i 2M _8y
U/2KB@2HHBTb2 #H2m2V 2i mM bKMfiTPQ QB QM F Qb 2M QWK “iT?2QM2 |
b HH2 _8y-/2p MiH #B#HBQi? [m2- Q ' B2Mid M2 W/BK B @H2X +QMp 2mi Vi,
bK iT?QM2 /6mM +-i0 /2 H6BMi2 b2+iBQM 2i m +2Mi 2 /m +¢

8X9XjGbmHi ib /2 K2bm 2b /2 7Q+ HBb iBQM

PM Gim/B2 H6BKT +i /12 H MOM@+Q@HQ+ HBb iBQM GK2ii2m @ (+2
H [m HBiG /2 H +QKT 2bbBQM /2 +?B TbhX 1M 2z2i-H [m HBid /6mM2 7
2M T 2KB "2 TT QtBK iBQM- H 7 Bb #BHBi( /2 +QKKmMB+ iBQMb 7Q
[m HBidX . Mb H2 + b [mB MQmb +QM+2 M2 B+B- /6mM bK “iT?2QM2 2i /
2tBbi2 /2mt KGi?Q/2b /62biBK iBQM /m + M H/2 T QT ; iBQMX Zm i27Q
/IQM+ B+B 0im/Ba2b- BX2X-+? [m2 Kdi?Q/2 /62biBK iBQM /m+ M H /2T
T?QM2X SQm T 0+Bb2 -H2+ b /2 H52biBK iBQM mMMB/B 2+iBQMM2HH?2
2i H62biBK iBQM #B/B 2+iBQMM2HH2- [m Mi " 2HH2- MQmb T2 K2i /6Qir
70°2Mi2b bm> mM2 K K2 7Q+ HBb iBQMX G2b KB+ QT?QM2b pQBt 2i /6
MQilGb "2bT2+iBp2K2MiJo2iJ T H bmBi2X

SQm  +? [M27Q+ HBb iBQM- QM 0K2i mM +?B T KQMi MiX M2 7QBb 2
p2+ mM +?2B T KQMi Mi U miQ+Q "aH iBQMV 2i p2+ mM +2B T /2b+2N
2ti° Bi 2MbmBi2 H2b 2Mp2HQTT2b /2 +2b /2mt +Q "GH iBQMb }M /2 +Q
0+ i "2H iB7 MQmb /QMM2 mM2 BM/B+ iBQM bm  H [m HBiG /2 H 7Q+
H TQi2MiB2HH2 [m HBiG /2 H +QKKmMB+ iBQMX 1M b2 7QM/ Mi bm" H
i p mt2i/2b /Bp2 b2b + KT ;M2b /2 K2bm 2b- QM +QMbB/ "2 [mémM
2 Q@/" 2bi H2 bB:M2 /6mM2 #QMM2 7Q+ HBb iBQM- BX2X- /6mM "1_ T
0% 2i20%X GQ b[m2 H6O+ i 2RI/BMYN GR2b2 p2 :aGM0E> H2K2Mi /2b p H2m |
bmT0 B220920SQm  mM G+ “i/2 MmHQm MQ: iB7- QM Q#iB2Mi 0MQ" H2K:
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8X9 1tTG B2M+2b

/2 [m HBiG MmMHH2 Qm [m bB MmMHH2-4p%X mM "1 bmTG B2m ™~

*QM}:m" iBQMb G®aM Hvb2 /2b 7Q+ HBb iBQMb "0 HBbG2b TMM  H T 21
T2 K2i /2 KB2mt +QKT 2M/ 2 +2ii2 M Hvb2 / Mb &XOmRMbDBK2H DX & b} H
+QKT 2bbBQMb /2 +?B Tb / Mb +2ii2 +QM}:m" iBQMX PM Q#b2 p2 B+B /
M2ii2b /BbiBM+iBQMb /2 +Q "aH iBQMb TQm  H2 Jo p2+ mM2 2biBK iB
Jo2iH2J p2+ mM2 2biBK iBQM mMB/B 2+iBQMM2HH2X

6B:m @XRj 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q i
BMi2 +Q "GH iBQMb 2M "Qm;2V-TQm  mM2 GKBbbBQM /2 +?B T KQMi M
M2- TQm  H2b 2biBK iBQMb #B/B 2+iBQMM2HH2 2i mMB/B 2+iBQMM 2|
b2+QM/2 HB:M2 /2 ;> T?B[m2bV 2i TQm  +? [mM2 KB+ QT?QM2 /m bK "iT
/6 K#B M+2- "2bT2+iBp2K2Mi T 2KB "2 2i b2+QM/2 +QHQMM2 /2

*2T2M/ Mi- H 7Q+ HBb iBQM 2bi /0;" /02 TQm > H2 J p2+ mM2 2biB
GO+ i "2H iB7 /2b K tBK /2 8Q"-®2WiiBRMA /B2m > mt mi'2b "dbmHi ib
+QM};m” i BQMX PM Q#b2 p2 0; H2K2Mi mM2 m;K2Mi iBQM /m MBp2 m
+2i 2t2KTH2- bB H2 # mBi 2Mi> WM2 /2b ~3n4%iml2BQMbnbiZEITIB2mHD b
bB;MB}+ iBp2K2MiX PM 2M /G/mBi mM2 T Q# #BHBiG THmb GH2pG2 /62"
T?QM2 p2+ mM2 2biBK iBQM #B/B 2+iBQMM2HH2X *2 T?20MQK M2 bo2t
K “[md2/mJ 2i/m? mi@T "H2m - /QMi H b+?0K iBb iBQMBXIRIO 2T 0b2]

Mb H2 + b /2 H p "B Mi2 /2 +2ii2 +QM};m" iBQWM- BR2XH HbK QM@ ;m"
T?QM2 T2 T2M/B+mH B 2 " H®6 t2 /2 T°QT ; iBQM- QM Q#iB2Mi /2b “dbn
+QM};m NBQM7X }8XRX PM T2mi +2T2M/ Mi MQi2  [m2 H60+ i "2H iB7
+Q "0H iBQM 2bi B/2MiB[m2 TQm  H2J 2i H2 Jo p2+ mM2 2biBK iBQM
/| Mb +2ii2 /IBbTQbBIiBQM- H2b KB+ QT?QM2b bQMi G[mB/Bbi Mib/m J_h:
TQm  H2 Jo- p2+ mM2 2biBK iBQM #B/B 2#1BRNMM/2HH2 -HBEBAM2 iRQ M
Im? mi@T "H2m > /m bK “iT?QM22i/mJoT > TTQ'i mJ_hX *2 /2 "MB2"
BM70°'B2m 2 /60M2 ;B2 T > TTQ M2-HTmEXNMMHIBBQMbB#BHBIO /m KB
IBKBMmM2 HQ b /6mM2 Qi iBQBD/T +2 /2TNDBR2" WD t2 /2 T°QT ; iBQM U+7]
i X KX

SQm™ H2b +QM};m” iBQMbM’QAM®B/4HZ2h Bt B2AMi iBQMb /2 H /Bbi M+
H6 M;H2 T > TTQ i "H6 t2 /2T QT ; iBQM J_hfbK “iT?QM2 M6BKT +i2MN
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6B:m @XR9 a+?0K iBb iBQM /6mM2 i +?22 7Q+ H2 Up2'i +H B V Q#i2Mn

/6mM +?B T T "mMJ _hbm  H2 bK iT?2QM2- p2+ mM2 2biBK iBQM #B,

+QM};m MBRMS T b H2b T°QT BQidb /2 7Q K iBQM /2 pQB2b-H i +22 7
7K /2 HOMX13K /2 H “;2X

+QM};m” iBQMb GPa +Qm’i2 /Bbi M+2-H [m HBil /2b 7Q+ HBb iBQMb
K0i?Q/2 /62biBK iBQM-2i TQm  H2J p2+ mM2 2biBK iBQM mMB/B 2+iE
H2 J p2+ mM2 2biBK iBQM #B/B 2+iBQMM2HH2- H MQM@+Q@HQ+ HI
7Qi2K2MiH [m HBiG/27Q+ HBb iBQMX 1M 2z2i-[m2 H2bK "iT?QM2 bC
iBQM-iQmi2M “2bi Mi/ Mb H6 M;H2 /6Qmp2 iMPZ /@@ "hHJ+HBKB 2 2B Q
GPa 2i LGPa U+QMINMV-iBIQNM M62bi THmb / Mb H i +?22 7Q+ H2X *2b +
bQMi BHHmbi 0b BIR&2 F;Hhmd- +QKK2 H6 KQMi"GH + ° +iGd"Bb iBQM /m
/12"MB2  2bi KQBMb b2MbB#H2 HQ b[mdBH 2bi Q B2Mild " HO6QTTQbO /2T

6B;m @XR8 a+?0K iBb iBQM /6mM2 i +?22 7Q+ H2 Up2'i+H B 'V Q#i2Mn
/[6mM +?2B T T "mMJ_hbm  H2 bK "iT?QM2- p2+ mM2 2biBK iBQM #B
+QM};m NB@M+?20K /2 ; m+?22V 2i TQm > WM+ QM2 K iRQMQBi2VX .6 T |
H2b T°QT 'BliGb /2 7Q 'K iBQM /2 pQB2b-H i14R2ZEQ MAKHRCHEQNM 2MpB"
H +QM};mMPRQ RIMp BOQKI /2 HQM; 2i /2 H ;2 TQm > HMFEM}:m® iBQM

§iBi'2/62t2KTH2-8KBehH@bi'2 H +QKT * BbQM /2b +QKT 2bbBQMb /.
2i /2b+2M/ Mib TQm  H2 J p2+ mM2 2biBK iBQM #B/B 2HNBRMM2HH2 T
Q#b2 p2 #B2M [m2 H2b HQ#2b b2+QM/ B 2b- TQm > H2b /2mt ivT2b /2 +(
T°Q+?2 /2 +2HmMB /mHQ#2 T'BM+BT HX BMbB-H T Q# #BHBil /2 /0+Bb
G2b “GbmHi ib +QKTH2ib /2M DM tnd MiB/@MBQMB#H2b [/ XMb H6 MM2t2

1M m;K2Mi MiH /Bbi M+2 J_hfbK “iT?QM22i2Mb2 TH T Mi/ Mb mM 2
#0° MiU+QM}; MY PBMPMb- QM Q#iB2Mi /2b "GbmHi ib bBKBHM® 2b mt +Q M
Ma X

6BM H2K2Mi- H2b [m i*2ivT2b /2 7Q+ HBb iBQM bQM%X;G é0Mm T@ m" +
K2Mi iBQM /2 H /Bbi M+2 7Q+ H2 H Bbb2bmTTQb2 mM2i +?227Q+ H2T
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6B:m @XRe 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q""
BMi2 +Q "GH iBQM 2M "Qm;2V- TQm mM2 KBbbBQM /2 +?B T KQMi Mi
MC-TQm H2 KB+ QT?QM2 /6 K#B M+2 UJ V p2+ mM2 2biBK iBQM ;

“ObmHi ib[m2TQm H MOMI2MMBBI®Mp "2 M2 T b i'2H2+ bX .27 Bi-H -
M€ 2bi #B2M THmb T Q+?2 /2 H6BMi2 b2+iBQM /m +QmHQB - 2i /IQM+ /1
+QM};m” iIBQMbXPMbmTTQb2 [ méQMb2i"Qmp2 THmi=i/ MbmM2 +QM};
2Mi° WM2 mM2 /G;" / iBQM THmb BKTQ i Mi2/m 7 Bi/2H MQM@+Q@H
G2b "ObmHi ib +QKTH2ib /2M%RM}2iM® bBBYMBBbTQMB#H2b [ Mb H6 MM?2

G2b 0+ "ib "2H iB7b /2b +QKT 2bbBQMb-TQm +? [mMm2 KB+ QT?QM2- K
;m” iBQM-bQMi "~ bb2K#HOb8XMb H2 i #H2 m

1biBK iBQMWB/B 2+iBQVMBMBRBHHIBQMM2HH?2
JB+ QT7QM2 J Jo J
M2 8 6 8 3
M@ 7 7 5 3
M P 10 8 6 1
*QM};m ™ iBQN€® 8 8 5 1
M d 6 7 6 1
M d 7 9 5 6
M € 1 5 1 1

h #H2 m 8XR G+ ‘ib "2H iB7b /2b +QKT 2bbBQMb-2M /"- m MBp2 m /
2biBK iBQMb mMB/B 2+iBQMM2HH2 2i #B/B 2+ MQWMM-AMIHL--TQm  H2b
Md-Md 2iMeX

*QM};m > iBQMb LGRIabOBMiO 2bb Mi mt/2mt+QM};m > iBONMEGPa 2bi
QM K2i 0; H2K2Mi 2M HmKB "2 H "2H iBQM 2Mi'2 H MQM@+Q@HQ+ HE
T2+i "0p2°#0° Mi /2 H62MpB QMM2K2MiX G [m HBid /2 7Q+ HBb iBQM
2biBK iBQM mMB/B '2+iBQMM2HH2-2biiQmDQm b #QMM2X PM +QMbi i
T'2bbBQMb /2 +?B " Thb- +QKT ~ #H2 " +2HH2 Q#i2Mm2 TQm  H2b +QM};m
H62biBK iBQM #B/B 2+iBQMM2HH2- QM Q#b2 p2 mM2 #QMM2 [m HBil
mM2 HGO; "2/0;° / iBQM-bm H2J -HQ b[m2 H2b +QMi B#miBQMb KmHIE
iBQWVX G 7Q +2 /2 +2b +QMi ' B#miBQMb 2bi HBO2 " HO6 bT2+i "Gp2 #0°
;0QKOi"B2X

Zm Mi " H +QM};M"-iBQMHH2 8y-/ Mb H [mM2HH2 QM i"Qmp2 /2 H K
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2i MM2 #B#HBQi? [m2 bm  H62MiB "2 bm 7 +2 /6mM /2b Km b- "2T ab2M
#0° Mi- BX2X- p2+ mM2 7Q'i2 + T +Bi0 /6 #bQ TiBQM +QmbiB[m2X 1M
+QKT 2bbBQMb /2 +?B Th p2+ 2biBK iBQM #B/B 2+iBQMM2HH2 7QMi
7 B#H2b02M2i2/"- T ~ " TTQ'i "H +QMMM TI@BQMH [mM2HH2 H2b 0+ “ib
bQMi +QKT BB"2NAI2X PM Q#b2 p2 /IQM+- 2Mi“2 H2b /2mt +QM}:m" iBQMb
/257" bm® H2 Jo 24 //2bm> H2 J X BMbB- +2ii2 iiGMm iBQM 2bi H2 bB;M?2
/0;° / iBQM /2 H [m HBid/27Q+ HBb iBQM bm  H2b /2mt KB+ QT?QM2b.
T2mi /QM+ b ii2M/°2 " mM2 /0i2+iBQM p2+ mM2 i  b7Q i2 T'Q# #BHBii
G2b "ObmHi ib +QKTH2ib /2H™+QM¥: MQNB QBWT QMB#H2b [ X6 HH MM 2t
a0+ "ib "2H iB7b /2b +QKT 2bbBQMb /2 +2b /2mt +QM};m > iBQBKK bQM;i ° t

1biBK iBQWB/B 2+ BOVBMBH2H#2BQOMM2HH 2

JB+ QT7QM2  J Jo | J
o f 9 7 2 0
"QM}im 'BQ%Q 7 9 7 Z

h #H2 m 8Xk G+ ‘ib "2H iB7b /2b +QKT 2bbBQMb-2M /"~ m MBp2 m /
2biBK iBQMb mMB/B 2+iBQMM2HH2 2i #B/B 2+ MQMIE2HH2- TQm  F

8X9X90bmHi ib /2 K2bm 2b /2 +QKKmMB+ iBQM

1M b6 TTmv Mibm > H2b "dbmHi ib/2bK2bm 2b/27Q+ HBb iBQM T 0+
/2b K2bm 2b /2 +QKKmMB+ iBQMb JAaP TQm mM T M2H THmb “2bi 2BM
+QM};m" iBQMb BMi*Q/mBi2b / Mb +2 +? TBIi®2M2Q-M % 2iM QM +B2WH B> bm*
QM /BbTQb2 /2 +QM};m’  iBQMb 2T Gb2Mi iBp2b TQm™ H2b[m2HH2b H:
T2 K2ii2Mi /6 MiB+BT2  mM2 +QKKmMB+ iBQM / Mb MZb2+MPM} ;2ri° iBQM I
/107 pQ > #F2DIMS V X

S QiQ+QH2 2tTU BIG2MMMiBTHB+Bi( /2b KGi?Q/2b /62biBK iBQM /m + M
2i/2b "0+2Ti2m b bm™ H2 bK "iT?QM2 BKTHB[mMm2 [m2 H2b K2bm™2b /2 +Q
b2HQM MM T QiQ+QH2 “2H iBp2K2Mi +QKTH2t2- /G+ Bi +B@/2bbQmb ,
RX? b2/6 TT ' 2MiBbb ;2/m+ M HmMB/B 2+iBQMM2H-/m™> MiH [m2H
mM +?B T T Q/0}MB 2i +? [m2 KB+ QT?QM2 /m bK iT?QM2 2M 2:Bb
2M;2M/° 0,
U IKBbbBQM /6mM bBMmb HQM; /2TmBb mMJ1/mJ_h-2M"2;Bbi’d
H6G0i T2 /2 0@0+? MIBHHQMM ;2c
U#2biBK iBQM /2 H _A/m KBHB2m T * +Q "aH iBQM p2+ H2 +?B"T
T?2QM2 /m bK "iT?QM2c
u+vu@ia+? MiBHHQMM ;2/2H _A/mKBHB2m2i BMp2 bBQMi2KTQ ™
/ImbK "iT?QM2c¢
kXT? b2 /6 TT 2MiBbb ;2 /m + M H #B/B " 2+iBQMM2H- /m"> Mi H [m2H]|
+?B°TT G/G}MB 2i +?2 [m2 KB+ ' QT?QM2/mJ_h2M 2;Bbi'2H2 +? KT
U 2biBK iBQM/2H _A/mKBHB2mT "+Q "0H iBQM p2+H2 +?B T Ot
TQmM +? [mMm2 KB+ QT?QM2 /m J_hc
jiXbvMi? b2 /6mM bB;M H +QMbiBimad /6mM +?B°'T /2 bvM+? " QMBb iB
KQMi Mi Qm /2b+2M/ Mi 2M 7QM+iBQM /2b #Bib HG iQB 2b " i° MbK
9% QMpPQHMIBQM p2+ H2b A BMp2'ba2b i2KTQ 2HH2K2Mi- TQm" H?
2i #B/B'2+iBQMM2HH2- 2i KBbbBQMb /2TmBb H2 J _hc
8XovM+?2 "QMBb iBQMT “+Q "0H iBQM /m bB;M H 2im p2+ H2 +?B Tt
+?2 [M2 KB+ QT?QM2 /m bK iT?QM2¢
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eX+Q "0H iIBQMb /2 H T iB2 miBH2/2 +? [M2bB:M HUS8 +?B Tb HQ i
2imM +?2B T /2b+2M/ Mibm  /2b 72M i'2b bm++2bbBp2b U+? +mM2 /
+?2B TV-TQm  +? [Mm2 K0i?Q/2 /62biBK iBQM 2i +? [m2 KB+ QT?QM

dX0+Q/ ;2 T /G+BbBQM 7QM/0G2 bm" H T2Mi2 i2KTQ 2HH2 /2 H 7"
U+QKT * BbQM /2b “GbmHi ib /2b +Q "GH iBQMbV ¢

3X H+mH /2b "1 _2tTOG BK2Mi mtT ~+QKT ~ BbQM /2b bB;M mt/0+Q/(

hQmi +QKK2 m +P2TBin2? T8iH2 /m 02 /m +?B T /2 bvyM+? QMBb iBQM 2
bmTa B2m 2" +2HH2 /2b +?B Th bvK#QH2b-TQm  bbm 2  mM2 #QMM2 b
SQm® +? [m2 +QM};m" iBQM- H2 "1 _2bi2biBKd /2 K MB "2 bi iBbiB[m2 "
/2 ky i K2bX G2 + H+mH /m "1_ "2bi2 B/2MiB[m2 " +2HmB T Gb2Mid TQm
.m7 Bi/2H /BKBMmMiBQM /m MQK# 2 /2b "aTQiBiBQMb T ~+QM};m  iBQN
+? TBi'2b-H T 0+BbBQM /2b16%2% m 2b 2bi B+B /2

_ObmHi iQmMi +QKK2 / Mb HO-+R2BBK2bm 2b bQMi 2z2+im02b p2+ /2b +7
#QH2b @ 2i mM +?B°T /2 bvM+? QMBb iBIQM UR5F {2 M2+ + 20~ HZ

# M/IRB=1F>xX *2b /2mtivT2b /2 +?B " Th bQMi "2bT 2 +7@BHi2R 28MiiBHH\QLEMB i r
U1l7KbV 25360+? MiBHB®RKWHWVU H 7 G[m2M+2 /6G+? MIiBHHQMM ;2 K tBKn
H2 bK "iT? IMRF2x X

6B:m @XRd "1 _ KQV2Mb-TQm  +? [mM2 KB+ QT?2QM2 /m bK “iT?QM2.
/6 K#B M+2 UJ V- HQ b /2b K2bm 2b 2tTG"BK2Mi H2b TQm  H2b +Q
J _hfbK “iT?2@¥@amM2 -M¢ 2MF X

*QKK2 ii2M/m m pm /2b K2bm 2b /2 7Q+ HBb iBQM- H KQi?Q/2 /621
M2HH2 T2 K2i /2 0 HBb2 /2b +QKKmMB+ iBQMb 7Q+ HBba2b T "7 Bi2b
+QMDbB/0 02 2i H2 KB+ QT?QM2 /m bK "iT?QM2 miBHBbOX G6Q#b2 p iB(
iBQM #B/B 2+iBQMM2HH2 T2 K2i- [m Mi " 2HH2-/2 K2ii'2 2M HmKB "2 T
K MB "2 ;0M0Q" H2- HO6BKT G+BbBQM /2b +QKT 2bbBQMb /2 +?B Th 2i H
ba2T "H2MQM@+Q@HQ+ HBb iBQM 0K2ii2m @ 0+2Ti2m - 2Mi° WM2M
SHMb H2b KB+ QT?QM2b bQMi OHQB:Mdb/m? mi@T "H2m - THmb H /Q;
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/16 #Q /- TQm H2 + b/mJo-K H;"0 mM2 +Q@HQ+ HBb iBQM "2H iBp2K2
"0 HBbO2b bQMi KG/BQ+2bX G2 "1 _-bm HO2Mb2K#H24%K +QM};m" iBC

IMbmBi2-TQm H2+ b/mJ -QMH MQM@+Q@HQ+ HBb iBQM 2bi THr
+ bX . Mb H2 T'2KB2  + b- BX2X- MIm+@KKQMER th 2BIQMIb H i +?22 7Q+
H2 "1 bbQ+Bl 2bii> b bBKBH B2 " +2HmMB + H+rmHO TQm ™ H2 JoX . M|
+QM};m> MBQ-MB 2iMf- QM 2K "[m2 mM2 7Q i2 m;K2Mi iBQMNOAMm "1 _- /62
/Im2 " HO® m;K2Mi iBQM /2 H /Bbi M+2/mJ p2+H i +?227Q+ H2X G2b +(
[mMm HB}O2b /2 MmMHH2b /6 T b MQi 2 0+?2HH2 /60p Hm iBQMX

*2T2M/ Mi-TQm mM2 2biBK iBQM #B/B " 2+iBQMM2HH2-mM2 +QM};m"
U+QKK2 H +QMINMV iBQK2i /6Q#i2MB" /2 K2BHH2m b “abmHi ib [mém]
H HBKBi2 GPafLGPa 2M 2MpB " QMM2K2Mi "0p2 #0 MFIVX+DWR22H- +QN
H2 "1_ + H+rmHGO bm™ H2 J6UWBRKBNMMAIB2+ H+mHO BMX B M /22b /2mt
+QM};m” iBQMb- mM2 /(i2+iBQM +Q "2+i2 /mHQ#2 T BM+BT H "2bi2 /B{
[mM2 HO iiGMm iBQM /m KBHB2m HBKBi2 HG; "2K2Mi H2b BMi2 70 2M+2b
IM2 Mmi"2 bmTTQbBIiBQM- TQmM H 2bQMi2nH iB@E®m 2 T “iB2 /m bB;M H
H2 J_h 2bi "0~0+?B2 T "H TQ'i2/2H #B#HBQi? [m2X BMbB-QM TQm~
bQOQmM +2 THMb T Q+?2/mbK "iT?QM2-+2[mB m BiTQm 2z2i/6 pQB™ m
PM MQi2 G; H2K2Mi [m2 H /Bz(G '2M+2 /2 TmBbb M+2 /60KBbbBQM 2Mi"
TOQmM " Bi T Gb2Mi2 " mM /0b p Mi ;2 TQm  +2ii2 K0i?Q/2- +QKT 02 " H6 T
*2T2M/ Mi- QM +QMbB/ "2 [m2 K H;"0H 7 B#H2 TmBbb M+2 TQi2MiB2H
+ M H "2bi2 /2 T"0+BbBQM bm{b Mi2- 2M T "iB+mHB2  /m 7 Bi /2 HOmIE
+?B TbX

*QKT ~ BbQM aAaPfls&m +QM+HmM 2 +2ii2 b2+iBQM- MQiQMb [m2 /2b
0id "0 HBbG2b2M T " HH H2/2b K2bm ' 2b JAaP T 0+0/2KK2Mi T Gb2MiG?2
KQv2Mb T2 K2i/27 B'2i"QBb 2K "[m2bX hQmi /06 #Q /-/ Mb H2 + b /6n
MOM@+Q@HQ+ HBbG2 2i HQ ' b[m2 H2 bK "iT?QM2 2bi bBimd m pQBbBN
2M aAaP [md62M JAaP p2+ mM2 2biBK iBQM # BIB2 M B/XMNM22HZA22 - UHI2 BT Q
"1 KQv2Mb Q#i2Mmb bQMi 2MpB QM /2mt 7QBb THmb 7 B#H2b 2M aAs
Jo 2bi miBHBbQO-H2 "1_ "2bi2 HO; "2K2Mi K2BHH2m™ 2M aAaP [mo2M JAc
i'QBb [m “ib/m "1 JAaPVX 1M}M- HQ'b[m2 H 7Q K2 /2b i +?2b 7Q+ H
"ObQHMIBQM U7Q K2 bT?0°'B[m2 p2+ mM ~ vQM /2 HB6Q /2 /2 H /2KB@
MS 2iMT - H2b "1 KQv2Mb bQMi K2BHH2m b 2M JAaP [m62M aAaP- [m2H
/62biBK iBQM 2i H2 KB+ ' QT?QM2X G2 %+ 50% QMbRAaRbTpOQMTTD i m
aAaPX

8X8 TTHB+ iBQM ? "0 HBbi2 @

IM/2b2° TT Q+?22 /2 + b/6miBHBb iBQM THmMb T Q+?2b /2 +2mt “Q:n
a>PST "H2bBM/mbi'B2Hb- QM "0 HBb2 mM2 + KT ;M2 /2 K2bm 2b /2 +Qk
mMJ h2imMbK iT2QM2 2M 2MpB QMM2K2Mi /B{+BH2X .2X9QM "2 M
dp Hm2 /2b b+?0K b/2i° MbKBbbBQM JAaP 2i JI@JAaPX G2K K2 /BbTQb
HBbG-2M DQmi Mi mM MQmp2 m bK iT?QM2 TQm  H2b +QKKmMMB+ iBQC

MbH bmBi2/2 +2ii2 b2+iBQM- H2b bK iT?QM2b >QMQ  SH v 2ia Kbml
MQKKOb bK “iT?2QM2 R 2i bK “iT?QM2 kX

8X8XBB2mt 2i +QM};m" iBQMb

G2b HB2mt +?QBbBb TQm" +2ii2 + KT :M2 bQMi H2b bQmi2 " BMb /:
bBimab mt #Q /b /m D /BM /m Gmt2K#Qm ;- " S "BbX *2b bQmi2 > BMb
0i'QBib- T "7QBb iQ im2mt- mt T "QBb B G;mHB “2b 7 Bi2b /2 pB2BH
/2 1 HH2b /2 #0iQM 2i /2 i2 "2 # iim2 2i mt TH 7QM/b 2M+QK# 0b /2 T |
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IBp2 'b2b +QM/mBi2b U2 mt-+? mz ;2-; x-2i+XVX*2i2MpB"QMM2K2Mi 2
iTQmp2 -T " 2t2KTH2-/ Mb H2b bQmb@bQHb- H2b + "B "2b- H2b KBM2|
G };m8BXMBHHMbIi"2 HO2Mb2K#H2 /12b bQmb@bQHb /m #«iBK2Mi/ Mb H2]
+QM}:m’ iBQMb /2 K2bm 2b bQMi GT "iB2b/ Mb H2b xQM2b MQM ;" Bb2

6B;m @XR3 GB2mt TQm H62tTG BK2Mi iBQM /2 +QKKmMMB+ iBQMb m
+Q "2bTQM/ Mi " /2b TTHB+ iBQMb BM/mbi B2HH2bX

H /OMQKBM iBQM /2b +QM};m KiB Q@IMNKbG®2b7+RiMp;2+ iBQMb bQMi “2;°Qm
+H bb2X G T '2KB 2 +H bb2 +QKT 2M/ /2mt ) M2}V b BB @ MDbbJ Ald & QaP2b |
/2H # b22i 2T 0b2Mi02B%RNEH/2miB2K2 +H bb2 "2;:"QmT2 H2b +QM};m"
LGPM! -MK 2IM™- [mB bQMi bBimGd2b mbm/ /2 H # b2 2i 28XMyBMiG2b bn
i'QBbB K2 2i/2°MB "2 +H bb2 "0mMBi H2b +QM} M 2B &MQHEAIARP - bQ
MO U+7X } 8 KX

6B;m @XRN *QM};m  iBQMb JAaP GPa 2M bQmi2 > BM-2Mi'2 mM J_h U
mM bK “iT?QM2X *QM};M" iIBOM/BPA +H2 pBQH2iV22IKK/ miT?2Q-M2 "
T HH H2 "H6 t2/2T°QT ; iBQM U~ +?2 TQBM B H HICB/@ 2QMB Th 2 i B
"Qm;2V , bK i®WO&M® J _h-T  HH H2 "HO6 t2/2 T QT ; iBQMX

3N
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6B;m @Xky *QM};m’ iBQMb JAaP LGPa2M bQmi2°" BM2Mi'2 mM J_h U/
mM bK “iT?QM2X *QM};thi" BBMD;W 2 p2 iV , bKISKT/ZQMaA " p2+ mM +Qm/2
[286KX *QM};m MBQMKB@+2 +H2 Q" M;2V22EKKMiT2AQN2+ /2mt +Qm/2b
/213K 2R KX *QM};m MBQ@M K2K#2 i K ""QMV , bKOKTMQMR p2+ mM
+Qm/2MKR2i mMM2 m;K2Mi iBQM /2 bQKXHEIN/M MBQM+?22 #H2m2V ,
bK "iT?QM6XK'/mJ _h p2+ mM +Qm/2 3K BmH22) h Q B2Mid " HOQm2biX

6B;m @XkR *QM};m iBQMbJI@JAaP GPa 2iLGPa2M bQmi2 " BM 2|
U/2KB@2HHBTb2 #H2m2V 2i mM bKMTTRIiQBI 21X H QMp 2mib B QUMK K iT? QM 2b
2T K /mJ_hX *QM}; mMBQRKB@+2 +H2 Q" M;2V 1K 2MTR QM 2b ~
J h-"2bT2+iBp2K2Mi p2+20KMHB@ X/ FQ/MNM};m MBQM QBbb Mib "Qb2bV ,
bK "iT?QMXb/m J_h- Q"B2Mild bm/ @K/ +2ABM /m Km™ X

Ny
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8X8XkadbmHi ib /2 K2bm 2b /2 7Q+ HBb iBQM

2H KK2KMB 2[m2/ Mb8X9QMIBRM?2 H6BKT +i /12 H MQM@+QC
0K2ii2m @ 0+2Ti2m  bm> H 7Q+ HBb iBQM- BX2X- H [m HBiG /2 +QK]1
TQm  H2b K2bm' 2b JAaP- 2bi 7 Bi2 bm™ H2b /2mt KB+ QT?QM2b- Jo 2i J
H2b /2mt KGi?Q/2b /62biBK iBQMX . Mb H2 + b /2 K2bm 2b JI@JAaP- H2kb
MiBHBb Mi H2b Jo 2iJ /2bbK iT?2QM2b R 2i kX G2 /0" QmH2K2Mi /2 +? |
2bi /QM+ B/2MiB[m2 " +2HmMB T 0b2Mit8X®/0#mi /2 H b2+iBQM

*QM};m" iBQMb JAaP G®a Hvb2 /2b 7Q+ HBDb iBQMb "G HBba2b TQm  t
CiBQM T2'K2i mM2 T 2KB "2 +QKT a?2MbBQM /m 7QM+iBQMM2K2Mi /2
K2Mi H/ Mb +2i 2MpB QMM 2K 2 Mi8/BKa¢HBHHR2 Xi @ i}Qmi2b H2b +QKT 2bbBQ
TQm  +2ii2 +QM};m  iBQMX PM Q#b2 p2 B+B /2 M2ii2b /Bzd 2M+2b 2Mi"
+QKT 2bbBQM 2bi /0;" /02 p2F#/MRB# BbHRQY#L2 T'BM+BT H T~ TTQ i
HQ#2b b2+QM/ B 2b UJo 2iJ V- p2+ H62biBK iBEYM nMBABI@ RiBQMM 2|
J V- p2+ H62biBK iBQM #B/B 2+iBQMM2HH2X PM "2K [m2 0; H2K2Mi [
T 0b2Mib /2 K MB "2 MQM MQ;HB;2 #H2 bm  iQmi2 H 72M i'2 /6Q#b2 p |

6B;m @Xkk 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B " Tbh U miQ+Q "
BMi2 +Q " GH iBQM 2M 'Qm;2V TQm  mM2 GKBbbBQM /2 +?B T KQMi Mi-
MP- TQm > H2b 2biBK iBQMb #B/B 2+iBQMM2HH2 2i mMB/B 2+iBQMM2]|
b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm ™ +? [m2 KB+ ' QT?QM2 /m bK "iT"
/6 K#EB M+2- "2bT2+iBp2K2Mi TQm " H T '2KB "2 2iH b2+QM/2 +QHC(

PM b6BMiG 2bb2 K BMi2M Mi "MAX+®QM};Kki/2iBEXM M+2 2Mi*2 H2 J_h 2
bK "iT?QM2- BMbB [m2 H T Gb2M+2 /6mM2 b HH2 " [m2H[m2b K i 2b /r
/2b BKT +ib/Bzd 2Mibbm H 7Q+ HBb iBQMb2HQM H62biBK iBQMX 1M .
7 Bii2M/ 2 H2b i +?2b 7Q+ H2b p2'bH HBKBi2/2/Bz  +iBQMX BMbB- Q
TQm  H62biBK iBQM #B/B 2+iBQMM2HH2- QM 7 B'2 H /BbiBM+iBQM 2
i b /B{+BH2- pQB 2 BKTQbbB#H2- p2+ /2b 0+ i "2H iB7b /2b K tBK /2
0/"TQm  H2 Jo2iITQm H2J X *2T2M/ Mi-H +QM+2Mi’ iBQM THmb +QK
/2 7Q+ HBb iBQM 2i H2b "0~2tBQMb /2 H b HH2 " H6Qm2bi /m bK iT?Q
+QKT 2bbBQMb / Mb H2 + b /2 H62biBK iBQM mMMB/B 2+iBQMM2HH2- +C

NR
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b+?0K iBb iBQM /2 /"QBi2XR8 6 2 2H iB7 /2b K tBK /2 +QKT 2bbBQ
2bi HQ'b-TQm  H2b /2mt KB+"XQT?QM2b- /2

G2b "abmHi ib +QKTH2ib /2" DM} MOMB/@UBQMB#H2b L-MBGISb MM 2t
[mM2 H2b 0+ “ib "2H iB7b /2b +QKT 2bbBQMb /2 +2b +QM};m" iBXFMb bQMi

1biBK iBOWB/B 2+ BOVBMBFHZBOMM2HH 2
JB+ OT2QM2  J Jo | J
. h 7 5 6 2
* . N RHI\M
QM}im: BN 8 8 0 1

h #H2 m 8Xj G+ 'ib 2H iB7b /2b +QKT 2bbBQMb- 2M /"~ m MBp2 m /1
2biBK iBQMb mMB/B 2+iBQMM2HH?2 2i #B/B 2+ MQMWMXHH2- TQm

*QM};m > iBQMb JAaP LBM&OT "2H2b "GbmHi ib/2b7Q+ HBb iBQMb2M /]
QM b6BMiGi"2bb2 mt+QM}:m"> iBQMb LIGPAMB i ZIQan+ H 2tbb/B[m 2W+4@ b J_hfb
K iT?QM2b KQV2MM2b- "2bT2K iBP2 KM i~rQ 22 Ri p2+ /2mt +Qm/2bX G
7Q+ HBb iBQM bm™ H2 Jo- p2+ mM2 2biBK iBMOM "M Bi B2 2i BBpVBWR-+H B ©
M2ii2 /12b +QKT 2bbBQMb /2 +?B Tb p2+ mM 0#/"K GBHQBI2N2ib iB QBIK/ /2
pQ > #H2 /mJ 2iH ;0QKG0i'B2 B "G;mHB 2 /m HB2m 8XKQyNan Bbi2Wh iBQ
HoQ#i2MiBQM /6mM2 #QMM2 7Q+ HBb iBQMX G2b 7Q+ HBb iBQMb bm"
K iBQM #B/B 2+iBQMM2HH2- M2 T2 K2ii2Mi T b mM2 /BbiBM+iBQM +H B
222i-/ Mb+2b + bH"-H®&0+ “i "2H iB7/2b K tBK /2 +QKZI/"2Di®B'AM 2bi i G
*2b “GbmHi ib KBiB;ib bQMi /mb " H ;0QKOi'B2 B "0;mHB "2 /2 H xQM:
GK2ii2m @ 0+2Ti2m X

G2b "OGbmHi ib /2 7Q+ HBb iBQMIA2+D MQ KI2 M HiBHBKBi2 /2 MQi 2 /BL
TQm  /2b +QKKmMB+ iBQMb LGPaX 1M 2z2i- H6 iiGMm iBQM 2bi KTHB}
CiBVM /2T "H THmb ;"> M/2 /Bbi M+2 pBb@ " @pBb /mJ _h2iH T ab2M
K2Mi B2 bm* H2 i° D2iX IM2 /BbiBM+iBQM +H B 2 /2b +QKT 2bbBQMb-
H2 KB+ QT?QM2- M62bi T b TQbbB#H2X G2b G+ “ib /2 +QX/T 2bbBQM M
2/"-H T 'Q# #BHBi0 /62 °2m HQ b /2 +QKKmMB+ iBQM b2" (H2p2 Up

1MbmBi2-QMi> Bi2/2mt+QM};m> iBQMbLGPa/Bi2b? ivTIB[m2b @X G
M'- 2bi + > +iG°Bb02 T > mM2 ;> M/2 /Bbi M+2 T 46KFT Q2+ mM +Qm22
+Qm’i3/R / MbH b HH2 "H6Qm2bi /2 H xQM2 /62tTG BK2Mi iBQMX G2t
7Q+ HBb iBQM/G;" /G2-K BbiQmDQm b /BbiBM;m #H2-TQm H2b/2mt K
MMB/B 2+iBQMM2HH2X G2b 0+ “ib "2H iB7b /2b K tBK /2b +QKT 2bbBC(
4/"2i3/"X 1M “2p M+?2- p2+ mM2 2biBK iBQM #B/B 2+iBQMM2HH2-H /B
p2+ /2b G+ “ib "2H iB7b 2QKT BB ZMi 2

SQm  H b2+QM/2 +QM};m" iBQM ivTIB[m2- BK2XQWQm2M THQ\b} /"
H6 bT2+i LGPa- mM2 m;K2Mi iBQM /2 H6 HiBim/2 /m bK iT?QM2 /62Mp
HBb iBQM bm > H2 Jo- p2+ mM2 2biBK iBQM mMB/B 2+iBQMM2HH2- T2
+QKT 2bbBQMb- p2+ mM O+ i "2H/"BTFAZBM/tBK H2;0QK(0Oi'B2/2 H62Mp
K2Mi U2b+ HB2'bV BMbB[m2H MQM@+Q@HQ+ HBb iBQM GK2ii2m @
mi 2b "GbmHi ibX G /BbiBM+iBQM M62bi /QM+ T b TQbbB#H2 bm™~ H2 J
iBQMM2HH2 UG+17i"V2Hi bBi7 M22b /2mt KB+ QT?QM2b p2+ mM2 2biBK iBC
Uad+ i "2H iB7YX

G2b "ObmHi ib +QKTH2ib /2M+WMY'm2MB QRMi /BbTQMB#H2b / Mb H6
1- HQ b [m2 H2b O+ ‘ib '2H iB7b /2b +QKT 2bbBQMb /2 +2b +QM};m" il
i #H28mo

N k
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1biBK IBQWB/B 2+ BOVBMBHZHZBOMM2HH 2
JB+ QT7QM2  J Jo | 3
M 7 2 1 0
. K 3 2 3 3
"QM}im 'BQ!\?\{IA' 3 Z 1 2
M 7 1 1 1

h #H2 m 8X9 G+ 'ib '2H iB7b /2b +QKT 2bbBQMb- 2M /"- m MBp2 m /
2biBK iBQMb mMB/B 2+iBQMM2HH?2 2i #B/B 2+ MQWIMHAIZ"KQm ™ H2b

*QM};m’ iBQM JI@JAaP GPa 2i UGIPM- QM b6BMiG 2bb2 "i"QBb +QM};m"
JAaP- /2mt GP'a2iMP - 2i mMM2 LGIPX-SQm™ +?2 +mM2 /2 +2b +QM};m’ iBC
p B Mi2 /2 +? [m2 +QM};m  iBQM GiG "0 HBbG2 U DQmi /6 mM bid Bb
b6 ;BiH" /2 H K K2 /BbTQbBIiBQM /2b bK "iT?QM2b- K Bb p2+ mM ;|

Mb +2b p "B Mi2b- H2b KOQOMQ@ GHOK2Mib /m J_h 2i H2m  MQK# 2 bQMi
BMi2"@0HOK2Mi 2bi /I Qm#H02X G H ";2m™ /m J_h- TQ4Y+K2DB5p KB Mi2b- -
§ MQi2 " [m2-HQ b /2 +2b K2bm 2b-mM /07 mi /2 7TQM+iBQMM2K2Mi/m J
7Q+ HBb iBQMb p2+ H62biBK iBQM mMB/B '2+iBQMM2HH2- M0 K H?2m
"GbmHi ibT "iB2Hb TQm ™ +2 bK "iT?QM2-BX2X-H2b "GbmHi ib Bbbmb /m
+2mt Bbbmb/mJ TOQm H62biBK iBQM #B/B ' 2+iBQMM2HH2X BMbB- QM
TQm™ +? [mMm2 +QM};m” iBQM- mHB2m /2 ?mBiX

PM +QMbB/ "2 iQmi /6 #Q/ H2b +QM};m" iBQMb GPa 2i H2b 7Q+ HBI
#B/B 2+iBQMMMHMHRDX ' S®@mHi ibbm > H2Jo/mbK "iT?QM2R 2ibm H2J
k T2 K2ii2Mi mM2 /BzG ' 2M+B iBQM M2ii2 2Mi*2 H2b +QKT 2bbBQMb /2 -
"2bT2+iBr7/B 228 /"X SQMP- +2 bQMi H2b "dGbmHi ib bm™ H2b J /2b /2mt b
[mMB T2 K2ii2Mi +2ii2 /IBzG°2M+B iBQM M2ii2- p2+ /2B/0Riab"X2H iB7b
p2+ mM2 2biBK iBQM mMB/B 2+iBQMM2HH2-TQm H2b /2mt+QM};m" iE
/m bK “iT?QM2 R T2 K2ii2Mi mM2 /BbiBM+iBQM M2ii2 /2b +QKT 2bbBQ
"2H iBBb"/2i8/" U 2bT2+iBp2KMMRMOWMX 1MbmBi2-/ MbH2+ b/2H +QM}
LGPM®-b2mHb H2b "GbmHi ib Bbbmb /6mM2 2biBK iBQM mMB/B 2+iBQM
R {+?2Mi mM G+ i "2H iB750/X 5 @I BX2AXi- QBb +QM}:m" iBQMb- H2b n
7Qm " MBbb2Mi /2b p H2m b /60+ iR /2-H @7 v BMHRBZQMbTQmpQB™ T2
mM2 /BbiBM+iBQM M2ii2X

IM}IM- HQ ' b[m6QM m;K2Mi2 H i BHH2 /2 HO6 Mi2MM2- H2b "GbmHi ib
MMB/B 2+iBQMM2HH2 QMR iKI/HMBQbi2A2iBp2K2Mi- TQm  HAMF+QM};m"
2M° X . MbH2+ b/2H +QWF:m2iRQMIOIHBQ" iBQM +ii 2BM+6&K/'K2i
+1 /"- "2bT2+iBp2K2Mi TQm ™ H2b "dbmHi ib /m Jo /2b /2mt bK "iT?QM2b
#B/B ' 2+iBQMM2HH2 2i TQm ™ +2mt/mJ /m bK "iT?QM2 R Bbbmb /6mM2
*2T2M/ Mi +2ii2 KOHBQ ™ iBQHU/ZbIiGHMBKBRD2 GbmHi ib /m Jo /m bK "iT?(
Bbbmb /6mM2 2biBK iBQM mMB/B ' 2+iBQMM2HH2X G2b mi'2b "GbmHi il
T " TTQ i mt +QMWNM-MiBDNP X

G2b "ObmHi ib +QKTHZ2ib /2 ™%+“@M}IM?-MB MPb2MP bQMi /IBbTQMB#H2L
/ MbHO MIM2HD b [m2 H2b 0+ “ib "2H iB7b /2b +QKT 2bbBQMb /2 +2b +Q
#HOb / Mb H2 8X@12 m
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1biBK iBOMMB/B 2+iBONIM2HEHEB 2+iBOMM2HH?2
aK "iT?QM2 R K R K
JB+ QT2QM2 J [Jo|J [Jo]J [JolJ
M7 6 | 3 | 1 | /IXBX?7 | 1| 2 | 8
M 8 [ 2 | 1 | /XBXL | 0 2 1
. L 0 5 [ 3 1 0 | /IXBX0 | 1 11 2
QM}:m 'BQ%?)I/IO 6 | 2 | 0 | /IXBX1 | 1 | 0 | 1
MP 8 | 21 2 | IXBXL | 4 | 0 | 6
MP 6 | 4 | 3 | IXBX5 | 0 | 41 6

h #H2 m 8X8 G+ 'ib "2H iB7b /2b +QKT 2bbBQMb- 2M /"- m MBp2 m /
2biBK iBQMb mMB/B 2+iBQMM2HH2 2i #B/B 2+ MQOMMMPH2S TQm H2b
MP 2iMP U/XBX 4 /QMMG2 BM/BbTQMB#H2V X

8X8XjdbmHi ib /2 K2bm 2b /2 +QKKmMB+ iBQM

*QKK2 H2b 2biBK iBQMb /2 "1 _-/QMM0G2 /2 M im 2 bi iBbiB[m2- T 2MI
" Q#i2MB - MQmb pQMb +?QBbB j+QM};m> iBQMb JAaP 2T (b2Mi iBp2
K2bm 2b /2 7Q+ HBb iBQM T 0+0/2KK2Mi T 0b2Mid2bX .2mt +QM};m" iB
+H bM2-M'V-2iH /2°MB "2 T QpB2Mi /2 HM/2hXtB X2 QHQHQHR 2tT0 BK2
mMiBHBbO TQm ™ "0 HBb2  +2b K2bm'2b BMbB [mM2 H +QKTQbBiBQM /2b
B/2MiB[m2b " +2mt T"Gb2MiGBXYOMb H b2+iBQM

_ObmHi iQmMi +QKK2 / Mb HRO+R2BBK2bm 2b bQMi 2z2+im0d2b p2+ /2b +7
#QH2b @ 2i mM +?B°T /2 bvM+? " QMBb iBIQM UR5FX{ M2 M2+ H + 20~ H2

# M/IR=1F>xX *2b /2mtivT2b /2 +?B Th bQMi ~2bT 2 +7@B@m2-R 2MiiBHHQuNIB i r
U 17KbV 25360+? MiBHHQKbHDVX *QKK2 ii2M/m m pm /2b K2bm '2b /2 7Q-

6B:m '@Xkj "1 _ KQV2Mb-TQm  +? [m2 KB+ QT?QM2 /m bK “iT?QM2-
/6 K#B M+2 UJ V- Q#i2Mmb T ~ /2b K2bm 2b 2tTG BK2Mi H2b TQm’ H2
J _hfbK “iT2@MaM’ 2MI X

H62biBK iBQM mMB/B 2+iBQMM2HH2 T2 K2i /2 "0 HBb2 - bm" H2 Jo- /2]
7 Bi2b TQm  H2b +QM}MM ABRIONM G &FdBK iBQM #B/B 2+iBQMM2HH2 T2
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/6 ii2BM/ 2 +2ii2 [m HBiG /2 +QKKmMB+ iBQM-bm > H2MBX TG@MbH [Hn 2+ Q M}
H /Bbi M+2 2Mi“2 H2 bK "iT?QM2 2i H2 “0b2 m 2bi THmb ; MM{2- BX2X
QM Q#b2 p2 mM T 2KB2  bi /2 /2 /0;° / iBQM /2b +QKKmMB+ iBQMb 7Q
2biBK iBQM mMB/B 2+iBQMM2HH?2X

GQ ' b[mO6QM Gim/B2 H2b “GbmHi ib Bbbmb /m J - +QKK2 H /0G;  / iBQWN
THmb BKTQ i Mi2- H2 "1_ m;K2Mi2 bB;MB}+ iBp2K2MiX 1M 2z2i- H2b "1
25% 246%- T2 K2ii2Mi /2 [m HB}2 +2b +QKKmMB+ iBQMb /2 K mp Bb2b Qn
/ImJ TQm  H +QM}MA: BWMK ‘[m2[m2H MQM@+Q@HQ+ HBb iBQM 0O
iQmDQmMm b mM 2z2i /GHGOI "2bm " H +QKKmMB+ iBQM/ MbH2+ b/6mM2
CTTQ'i "mM2 2biBK iBQM mMB/B 2+iBQMM2HH2X

8Xe*QM+HMbBQM

*2 +? TBi'2 T2 KBb /60im/B2° H2 +QKTQ i2K2Mi /2 MQi 2 bvbi K2 /
/IB{+BH2-+2 [mB MQmb T2 K2i/6Gp Hm2 H2b + T +Bilb 2i H2b HBKBi2b-
7Q+ HBbO2b JAaP 2iJI@JAaP 2M mHi° bQMb T ' Q+?2b p2+ mM Qm THmI

G b2+iBRBMR K2iiQmi /6 #Q°/ /2 T Gb2Mi2° H2 ? "0+2Ti2m" @ /2 MQi :
KmMB+ iBQM KmHIB@OHOK2Mib- mt+ ° +i0 " BbiB[m2b BM70°'B2m 2b " +
MQi'2 KQMQ@UHUOK2MiX 8 +2i bT2+ib6 DQmi2 mM2 MQM@+Q@HQ+ HB
/m bK iT?QM2 2i b2b KB+ QT?QM2bX }M /6Gim/B2° 2MiB "2K2Mi H2 MQ
imd- H b28XBQOTQb2 THmMbB2m b K0i?Q/2b /62biBK iBQM /m + M H /2
THm™ HBiG /62biBK iBQMb /m + M H K2i 2M HmKB "2 H MO+2bbBil /6m
2i /6mMM T QiQ+QH2 /G/BG 2M + b /2 /GbvM+?2 " QMBb iBQM /2b ?2Q"HQ;2b

G2b b2+ B@MXB Gb2Mi2Mi H2b + KT ;M2b /2 K2bm 2b /m bvbi K2 /2 +
2z22+imd2b / Mb /Bp2'b 2MpB " QMM2K2Mibc 2HH2b MQmb T2 K2ii2Mi B
b2b + T +BilGb 2i b2b HBKBi2b b2HQM H K0i?Q/2 /62biBK iBQM 2KTHQvV

Mb MM T 2KB2 i2KTh- QM b2 +QM+2Mi "2 bm  H2b "0bmHi ib Q#i2Mm
MMB/B 2+iBQMM2HH2X *2ii2 KGi?Q/2 T2 K2i/2 0 HBb2 /2b7Q+ HBb il
[M2bQB2Mi H2 KB+ QT?QM2 miBHBbG 2i H2 ivT2/2 +QM};m" iBQM UGPa
2z2+imd2b bQMi /2 [m HBiG T "7 Bi2 / Mb H2 + b /6 mM 2MpB " QMM2K 2|
+QKK2 Ho6BMid'B2m™ /2 HO6BMbiBimi G M;2pBMX PM Q#iB2Mi BMbB /2b
p2+ /2b O+ "ib /2 "15%RRiBO2% T ~ ° TTQ i " mM b+?20K /2 i° MbKBbbBQM :
T 'iB+mHB2 TQm  H2b +QM};m" iBQMbLGPaXPM 2K ‘[m2 (; H2K2Mi- "
[mM2 H6Q'B2Mi iBQM /m bK "iT?QM2 2i- /QM+- T * 2ti2MbBQM- +2HH2 /Z
H2b "0bmHi ibX 1M +? M;2 Mi/2 HB2m-/ Mb mM 2MpB QMM2K2Mi THmb
B 0;mHB "2 2i p2+ mM2 iiGMm iBQM THmb BKTQ i Mi2- QM MQi2 mM2
"1 -2MT "iB+mHB2" p2+ mM2 2biBK iBQM mMB/B 2+iBQ WMOM@RHH2- p2+
40%X G2 2iQmM " M2K2Mi i2KTQ 2H M2 +QKT2Mb2 [m2 T "iB2HH2K2Mi H®6
IQM+ iQmDQm b b2MbB#H2 m # mBiX

Mb mM b2+QM/ i2KTb- HoOmiBHBb iBQM /6 mM2 KOi?Q/2 /62biBK iBQ
KB "2- TQm  H2b +QM};m’ iBQMb GPa- H6 bT2+i T'BKQ /B H /2 H6Q B
"0b2 mX 1M 2z2i- QM Tm K2bm 2 H6BKT +i /2 H MQM@+Q@HQ+ HBb
"0+2Ti2m™ /m bvbi K2 /2 +QKKmMB+ iBQMX SHmb +2ii2 /2°MB "2 2bi ;°
7Q+ HBb iBQM 2i /2 +QKKmMB+ iBQM b2 /0G;" /2MiX BMbB- +2'i BM2b -
+QKKmMB+ iBQM T "7 Bi2b " KOU/BQ+ D80V v’ "H2 2d4+i BQ b [m2 HZ
+QKKmMB+ iBQMb bQMi T 2b[m2 iQmDQm b BKIOI® RBEB¥HHDRH UIHR2H mMM "1
TQM HO62Mb2K#H2 /2b +QM};m” iBQMbX SQm™ /2b +QKKmMB+ iBQMb
K "iT?QM2 2M BMiGt'B2m' - Ho6miBHBb iBQM /2 +2ii2 K0i?Q/2 /62biBK iE
[mM2 H TQbBIiBQM "2H iBp2 /2b KB+ QT?QM2b-T " TTQ i " +2HH2 /2 b
/6mMM2 K "[m2 /2 bK "iT?QM2 "mM2 mi'2X

G2 bvbi K2 /2 +QKKmMB+ iBQM T 0b2MiQ B+B 2bi /QM+ miBHBb #H2
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T Q72bbBQMM2HH2b QM /2b bK iT?QM2b bQMi miBHBbabX G2 7 B#H?2
T Gb2Mi2Mi mM iQmi K D2m X *2T2M/ Mi- H +QM/BiBQM M0+2bb B 2~
p2+ mM2 #QMM2 [m HBiG /60G+? M;2 /6BM7Q K iBQM- 2bi /2 b2 K BMi2
'0Q;  T?B[m2K2Mi bi iB[m2 J_hfbK " iT?2QM2X

Ne



e V'*QM+HmMbBQM

G2 /IQK BM2 /2b iGHO+QKKmMB+ iBQMb 2bi mDQm /6?mB H ";2K2Mi
2i i2+?MB[m2b miBHBb Mi H2b QM/2b ~ /BQX *2T2M/ Mi- TQm ™ mM +27i
bTG+B}[m2b-T *~ 2t2KTH2 2M BMiGd'B2m - +2b KGi?Q/2b M2 bQMi T b [
2t2KTH2 H2b xQM2b hls-H2b 2MpB QMM2K2Mib "7Q i2b BMi2 70 2M+2
H2b bBim iBQMb M0+2bbBi MimM ? mi MBp2 m /2 +QM}/2MiB HBilO-/2 b
/GD"-/2b i p mt/2 "2+?22 +?2 2i/6BM;0MB2°B2 QMi 0id K2MOb TQm™ ap
2M TH +2 /2b K0i?Q/2b Hi2 "M iBp2b-2M T "iB+mHB2" /2 +QKKmMB+ iE
2M BMiG'B2m X *2b bvbi K2b /2 +QKKmMB+ iBQM- mMB/B ' 2+iBQMM2Hb
/2b K K2b HBKBi2b 2M +QKT ~ BbQM /2b KGi?Q/2b " /BQ +H bbB[m2b , m
/12 7TQM+iBQMM2" 2{+ +2K2Mi TQm  /2b +QM};m  iBQMb LGPaX G2b [m:
T2 K2ii MimM2 m;K2Mi iBQM /m /a#Bi H2 7QMi m T Bt /2 TQ iG2b b Mb
[M2H[mM2b /Bx BM2b /2 +2MiBK i'2b2imM Qm /2mt K i ' 2bX

eXR*QMi'B#miBQMb

G2b i  pmt T 0b2MiGb / Mb +2 K Mmb+ 'Bi T'QTQb2Mi /2b KOi?Q/2b 2
/2 /0T bb2" H2b + T +BiGb +im2HH2b /2b bvbi K2b /2 +QKKmMB+ iBQM
0 HBbd2M +B +QMb+"Bp MiH xQM2/2b 7 G[m2M+2b miBHBbG2b mt mt
Re 2i kk F>xX *2 +?2QBt T 0b2Mi2 THmbB2m' b p Mi ;2b,H2 +QM7Q i/ m
T2m b2MbB#H2 TQm ™ +2b 7' 0[m2M+2b 0H2p02b-2iH TQbbB#BHBIGO /6B
2tBbi Mi/GD"bm H2 K "+?20-2X;X-H2b bK "iT?QM2b-/0D"+ HB# 0Ob TQr
G02tTHQBiIi iBQM /2 HO6 bT2+i KmHIB@UHOK2Mib 2i HOmiBHBb iBQM /m °
/2 +2 i p BH 2i "2T " 0b2Mi2Mi H +HO/m /GT bb2K2Mi /2b HBKBi2b T 0+

hQmi /6 #Q /- MQmb pQMb T ' 0b2Mid mM2 KQ/mH iBQM T *~ +?B " Tb H
"0 HBb iBQM /2 MQb +QKKmMB+ iBQMbX *2ii2 KQ/mH iBQMT "iB+mHB °
MM27Q7i2 " Q#mbi2bb2/2bbB;M mt7 +2 mtBMi2 ' 70°2M+2b 2i mt KQ/B}
1HH2 b6BMb+"Bi/ MbH HB;M2/2bi p mt/2 2+?22 +?222i/0p2HQTT2K2|
TQM +QKKmMmMB[m2  2{+ +2K2Mi2M 2MpB " QMM2K2Mi +QMi° BMi m KQVv:
am " H # b2 /2 +2 +?2QBt- MQmb pQMb T°QTQbl /2mt KGi?7Q/2b MQmp2H
G T 2KB "2 2bi Ho6miBHBb iBQM- HQ'b /2 H bvMi? b2 /2b bB;M mt- /m
LOQmb pQMb KQMi"0 [m2-TQm mM2 TmBbb M+2 /6GKBbbBQM +QMbi M

bB;MB}+ iBp2/m /0#BiX G b2+QM/2i2+?MB[m2 T QTQbdO2 2bi H6 DQmi
+?B " TbTQm™ m;K2Mi2  H2b TQbbB#BHBiOGb /62M+Q/ ;2 /2 HO6BM7Q K iB
H TQbbB#BHBIO /O6miBHBb2 - " i mt6/BHR#¥2QH 2, /Bz IMm2KWQBMKIHBQ ™ Mi
+ T +BiGb /62M+Q/ ;2 /2 HO6BM7Q K iBQM " i MbK2ii*2 2i-T "~ 2ti2MbBQ

IMT > HH H2- MQmb pQMb G; H2K2Mi /Gp2HQTTO mM KQ/ H2 M Hyvi
TQm™ H2b +QKKmMB+ iBQMb 7QM/0G2b bm™ /2b +?B " Th HBMO B 2b 2i @
"ObmHi ib/2 bBKmH iBQM MmK_O " B[m2X

LQmb pQMb2MbmBi2 T ' 0b2MiGd H6OHOK2Mi /2 # b2 /2 MQi 2 bvbi K2 /-
GHOK2MiX IiBHBbG/ Mb mM T 2KB2  i2KTbh /2 K MB "2 BM/OGT2M/ Mi2- BX
MB+ iBQMb aAaP-+2 /BbTQbBiB7 +QM/mBi " /2 MQK# 2mt “GbmHi ibX G2
BMi"Q/mBi- 2bip HB/GO 2tTO " BK2Mi H2K2MiX IM2 0+?2HH2 /60p Hm iBQI
iBQMb-2M mHi® bQMb T ' Q+?2b 2i 2M BMiG'B2m - 2bi T°'QTQbG2-bm ™ H
+ T +BilGb 2i H2b HBKBi2b /m b+?0K /2 i° MbKBbbBQM aAaP bQMi B/2M
K2bm™2b-2M 2MpB " QMM2K2Mi "02H- mb2BM /2 HEAMbIBimi G M;2pBM

6Q i /2 +2b "ObmHi ib- MQmb pQMb T QTQbld HQ 'bmM MQmp2 m bvb
K2ii Mi H 7Q+ HBb iBQM /2b bB;M mt 0KBb T ~ "2iQm M2K2Mi i2KTQ .
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Mi2MM2 HBMQO B 2- TT2HG2 mbbB KB QB " "2iQm M2K2Mi i2KTQ 2H L
KmMB+ iBQM /G/B0GX *2 bvbi K2 /2 +QKKmMB+ iBQM 2bi HQ'b Gim/BG °
KmMB+ iBQM JAaP 2i JI@JAaP- 2M +QM};m” iBQMb GPa 2i LGPaX G2b
/12b + KT ;M2b /2 K2bm™2b / Mb H2 K K2 2MpB " QMM2K2Mi [m2 T 0+0/2K
MB+ iBQMb aAaP T2 K2ii2Mi /2 K2ii'2 2M HmKB "2 H2b KOHBQ  iBQM|
/IBbTQbBiB7 , m;K2Mi iBQM /2 H [m HBilG /2 +QKKmMB+ iBQM- :2biBC
TQbbB#BHBiG /6 m;K2Mi iBQM /m /G#Bi T " /BKBMmMiBQM /m i2KTh bvK#
+ i BQM KmHiIiB@miBHBDb i2m b U p2+ k "0+2Ti2m bVX
IM/2/6B/2MiB}2° H2b + T +Bildb 2i HBKBi2b /2 MQi 2 bvbi K2 /2 +QK
/6 TTHB+ iBQMb ;> M/ Tm#HB+ Qm b2KB@T Q72bbBQMM2HH2b- QM m
i2m> " H TH +2 /6mM KQMQ@UHOK2MiX GO6BMi Q/m+iBQM /6mM bK "iT"
++ " m2 , T 0b2M+2 /6mM ? mi@T "H2m" 2i /2 /2mt KB+ ' QT?QM2b- mt |
H2 /BbTQbBiB7X *2ii2 miBHBb iBQM T "iB+mHB "2 /2 MQi 2 bvbi K2 /2
T +ibbm™ H 7Q+ HBb iBQM /2 H MQM +QHQ+ HBb iBQM O0K2ii2m @ 0+
IM /2 T'2M/72 2M +QKTi2 +2ii2 MQmp2HH2 +QKTH2tBid HQ b /2 MQb
+QKKmMMB+ iBQM- QM T°QTQb2 /2mt KGi?Q/2b TQm" 2biBK2  H2 + M H /
mMB/B2+iBQMM2HH2 2i H62biBK iBQM #B/B ' 2+iBQMM2HH2X G2 bK i
M HQ;B[m2fMmKG ' B[m2 2i MmMKO " B[m2f M HQ;B[m2 /BzGd 2Mib /2 +2mt /
OH #Q 0 iQmi /6 #Q '/ mMM2 K0i?Q/2 /2 bvM+? " QMBb iBQM /2b ?Q HQ:;2
bK "iT?QM2- + m+B H2 HQ b /2 H62MpQB /2 K2bb ;2b /2 HQM:m2 /m (2>
.2mt + KT ;M2b /2 K2bm™2b QMi T2 'KBb /2 [m MiB}2" H2b + T +Bidb
+QKKmMB+ iBQMX hQmi /6 #Q /- H2 bvbi K22bidT Qmpd2M 2MpB QMM
G M;2pBMX . MbmM b2+QM/i2KTb-TQm >  2M+Q 2 THmb b2 > TT Q+?22  /
+QMi° BMib "2M+QMi b T " H2b BM/mbi'B2Hb- mM2 + KT ;M2 /2 K2bm " Z
bQmb@bQHb /2 H61+QH2 /2b KBM2b /2 S "BbX PM B/2MiB}2 H2b + T +Bi
/IQMi QM +QMbi i2 [mMm6BH T2 K2i- TQm"™ /2b b+?0K b /2 i° MbKBbbBQM
/2b +QM};:m” iBQMb GPa 2i LGPa- /62z2+im2" /2b +QKKmMB+ iBQMb /2
T 0b2M+2 /6 mM2 MQM +QHQ+ HBb iBQM 0K2ii2m @ 0+2Ti2m  /m /BbTC
BMbB- H2 MQmp2 m bvbi K2 " # b2 /6 Mi2MM2 J _h +QMIm 2i OGp HmI
+QKKmMMB+ iBQMb 0°QTQ i02b7Q+ HBbU2b2M mHi®° bQMb T Q+?2b bd
TQm™ "0 HBb2  /2b +QKKmMB+ iBQMb JAaP 2i JI@JAaP / Mb /2b +QM};
AH T2 'K2i mbbB #B2M /2 0 HBb2  /2b +QKKmMB+ iBQMb 7Q+ HBb@2b .
K "iT?QM2X AHTQm > i'2 miBHBbG/ Mb /Bp2'b2b bBim iBQMb +QKK?2
H2i° Mb72i/2/QMM02b ? mi@/0#Bi 2M +QM};m  iBQM GPa +Qm’i2
/21" MbKBbbBQM JAJP-HO6BM7Q K iBQM (i Mib2;K2Mi02 2i 7Q+ HI
bB2m b TQBMib /2 H62bT +2- p2+ mM i Bi2K2Mi +2Mi° HBbO /2 H
/2" MB2 bc
H +QKKmMB+ iBQM #B/B 2+iBQMM2HH2 p2+ mM QTG i2m"> BbQH
2M +QM};m’ iBQMb GPa 2i LGPa- +QKK2 T " 2t2KTH2 /2b bQmi2 " |
/2 biQ+F ;2 /2T Q/mBib/ M;2°2mt U; x- Mm+HQO B 2- 2i+XVc
H "0/m+iBQM /m MQK# 2 /60K2ii2Zm b " BMbi HH2 TQm  +Qmp B/
T?Bi?0«i 2-T "FBM;- 2i+XV 2M miBHBb Mi mM2 ;> M/2 Qmp2 im 2/
/2 # Hv ;2X

eXkS2 bT2+iBp2b

G62tTO B2M+2 2i H2b “QbmHi ib /2 +2 i p BH /2 "2+?22 +22 K2ii2Mi 2M
/2 TQBMib [mB KO Bi2Mi /6 i°2 2tTHQ ab / Mb H6 p2MB" X

. Mb mM T 2KB2  i2KTb- H2b KOHBQ ' iBQMb T°QTQb02b TQm  HH2N
MiBHBD iBQM- "b pQB > H2 +?2p m+?22K2Mi BMi2 @bvK#QH2 2i H6miBHE
bTO+B}[m2b- QMi diG Gim/Ba2b /2 K MB "2 BM/aT2M/ Mi2X G2 T'QHQM:;
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" iBQMb 2bi H2m™ BMid;” iBQM/ Mb H2 T QiQ+QH2 /2 +QKKmMB+ iBQM
Q#i2Mmb p2+ +2mt T Gb2Midb / Mb +2 K Mmb+ BiX
Mb mM /2mtB K2 i2KTb- H2 KQMQ@UOHOK2Mi [m2 MQmb pQMb /Gp2l
H2b + KT ;M2b /2 K2bm™2b 2i /2 + ~ +iG°Bb iBQM 2bi iQmi ~ 7 Bi [/ Til
T2M/ Mi- TQm™ " Bi 7 B'2 HoQ#D2i /6mM i° p BH /6QTiBKBb iBQMX 1M 2
KQMQ@UOHOK2Mi B/G H- BX2X-TQm > H2[m2H H2b T "iB2b 0K2ii'B+2 2i
[M2K2Mi TQm™  H2b mHi® bQMb I5 > B3O A2, X *2Mi@BH TQm ™" Bil; H2
i'2 0H ;B mt #HQ+b /2 i° Bi2K2Mi m/BQ /B 2+i2K2Mi HBUb m KQMQ@
/6 KTHB}+ iBQM 2i /2 T'0@ KTHB}+ iBQMX
Mb mM i"QBbB K2 i2KTb- BH b2 Bi T 'iB+mHB "2K2Mi BMi " 2bb M
/6 Mi2MM2b i2HH2b [m2 /2b Mi2MM2b HBMGO B '2b p2+ mM TH +2K2Mi |
Mi2MM2b 2M k. Qm j. U+ QBt- "2+i M;H2- b2+iBQM /2 bT? "2b- 2i+XVX .
/2 "2+?2 +?22- BH 2bi 0; H2K2Mi T2 ' iBM2Mi /2 +QMbB/0°2° H2b Mi2MM2
GHOK2Mi /2 H6 Mi2MM2 2bi TH +G bm™> mM2 bm™ 7 +2 Qm / Mb mM 2bT +
2t2KTH2-bm  H2b /BzG ' 2Mib Km b /6mM2 TB +2VX .2 THmb- BH M& (il
[2b "0+2Ti2Zm b mMB[m2bc BH b2 BiG; H2K2Mi BMiGd 2bb Mi /2 +QMbB/(
JAJP 2M miBHBb Mi/2mt J_hX
IM [mi’B K2 TQBMi b2 Bi /2 +QMbB/0°2° HO6BKT +i TQi2MiB2H /2b
+QM+2"M Mi H2b bK "iT?QM2b /2 7mim 2b ;0M0O" iBQMbX 1M 2z2i- TH1
+ iBp2b /2p° B2Mi-/ Mb mM 7mim> T°Q+?2- T2 K2ii'2 /6 KIHBQ 2" H62
0°QTQ iG2b 7Q+ HBbG2b 2M mHi® bQMb T Q+?2b bm™ mM bK "iT?QM2 i
S "KB 2HH2b- QM T2mi +Bi2° HO6BMi"Q/m+iBQM /2 KB+ ' QT?QM2b J1lJa-
iBQM B Bi ®rAbkm@m 2M+Q 2 H6 KOHBQ™ iBQM /2b +QMp2 iBbb2m b m
BMbB ++ b " mM 0+? MIBHHQMM ;2 HAMA>XMTQmind2 HHRMK2 Mi DQ "Bild /
bK "iT?2QM2bVX G2 i’ p BH /2 "2+?2 +?22 T 0b2Mil B+B KBHBi2 TQm™  mM
T Ki'2/2+Q@HQ+ HBb iBQM? mi@T "H2m fKB+ QT?QM2UbV HQ b /:
TmBb[méQM pm [méBH Gi Bi+ m+B HTQm H2ivT2 /6miBHBb iBQM 2N
IM +BM[mB K2 /QK BM2 /60im/2 TQi2MiB2HH2 b2 BiH [m2biBQM /2 |
2Mi'2 mMbK TiT?QM22i mMJ hX 1M 2z2i-QM i° p BHHOB+B T BM+BT |
[2b+2M/ Mi2 2Mi"2 mM 0K2ii2m™ 2i mM bK TiT?QM2- +2 [mB +Q "2bTQMN
BM/mbi ' B2Hb 2MpBb ;0bX G6?vTQi? b2 /2 "0+BT Q+BiG/m+ M HT2 K2
/| Mb +2 b2+QM/ + b- H2b "0bmHi ib Q#i2MmbX
IM}IM-MQmb pQMbKQMi"G-TQm H2+ b /2 0+2Ti2m b bTa+B}[m2b +C(
MOQM@+Q@HQ+ HBb iBQM K2ii2Zm @ 0+2Ti2Zm DQm2 mM "-H2 BKTQ i
*2 BKT +iTQm™" Bi i'22MT "iB2+QKT2MbOT "HO6miBHBb iBQM /2 K{i-
/6 +[mBbBIiBQM /6BM7Q K iBQM[m Mi"H TQbBiBQM /mbK TiT?QM2 U;\
H6 DQmi /é6mM ++2bbQB 2 /0G/B0G mt bK "iT?QM2b U+QKKmMB+ iBQM
C +F m/BQ- #Hm2iQQi?- 2i+XV 2ibd z° M+?Bbb Mi /2 +2ii2 MQM@+Q @ |
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6Q KmH iBQM /Bb+" i2 /m +?B T

GQ b[m&6QM BKTHOK2Mi2 H 7Q KmH iBQM +QMiBMm2 "G2HH2 /m +?E
QM T2mi miBHBb2  H T? b2 +mKmHG2X SQm™ +27 B 2- QM 7 Bi mM /dp:
H6Q /"2 k UH2b /G Bpd2b /6Q /"2 bmTa B2m  bQMi MmMHH2bV ,
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n(tr )= (O @t fe 2 @t 2
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ufmBT2K2Mib m/BQ

"XR* "i2 bQM

SQm’ iQmi2b H2b K2bm™2b 2tTG BK2Mi H2b "0 HBbG2b m +Qm b /2
T Q72bbBQMM2HH2 GiG miBHBbG2 ,H Lh1GPS1 P_APLXRY:HBZ Gb2l
T2 K2i /2 #aM0O}+B2" /2 jk 2Mi (02b 2i jk bQ"iB2b 2M bBKmHi M- m 7Q
i mt/60+? MIBHHQMM ;ZRRBXK@iK2k2 "2HBO02 "HO6Q /BM i2m™ pB la"X a
/12 +QMM2+i2m b T2 K2i 7 +BH2K2Mi H + 0 iBQM /2 +«#H2b /2 +QMM2t
+QMi =H02 2M SVi?QM ; ++2 " mM +Q/2 /Gp2HQTTGO 2M BMi2"M2 m H #Q
K MB "2 MQM #HQ[m Mi2 2i /2 T2 ' K2ii'2 H2b HB# 2b GKBbbBQM 2i "0+2°
Qm MQMV X

6B;m 2XR * "i2bQM Lh1GPS1 P_APL jkYX

"Xk JB+ QT?QM2 /2 +QMi =~H2

}JM /2 "0 HBb2  /2b K2bm 2b 2i /2b K2bm 2b /2 +QMi ~H2- QM miBHBbD
p2+ MM H “:2BMi2 p HH2 /2 7°0[m2M+2 bm" H2[m2H H "0TQMb2 2M 70
/2 +722x |.As JB+ QT?QM2b- 2T ab2KKG bm  H };m 2

6B;m 2Xk JB+ Q /2 K2bm 2 |.As hJRX

"Xj *HB# i2m /2 KB+ Q /2 K2bm 2

}M /2 7 B2 H2 HB2M 2Mi 2 H2b MBp2 mt bQMQ 2b 2M 2;Bbi 0 2i H2
m/Bt hJR- mM + HB#' i2m > BalJ+QM a*@RX *2 /2 °MB2  b62K#QBi2 bm"
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@ *?X" U[mBT2K2Mib m/BC

/60K2ii°2 mMM2 QM/2 bBRmbQ[p2H2niM2 K 0:22%Y¥294 Qml0/"U V Qm /"
aSGX G }'™J2T 0b2Mi2 H2 a*@RX

6B;m "2Xj * HB# i2m  +QmbiB[m2 BalJ+QM a*@R-pm2 bm™ H2b "Q;H
Ho2Mi"02 /m KB+ ' Q U"/"QBi2VX

"X9 S°0@ KTHB KB+'0Q

IM /2 ;02  H6 +[mBbBiBQM bQMQ 2 2i H2b MBp2 mt /62Mi 02 /2b KB
H2 KB+ QT?QM2 2i H + i2bQM-mMT 0@ KTHB _J1 P*h JAXSAAH 2T Ql
T2 K2i 0; H2K2Mi- pB mM2 HBK2Mi iBQM 7 Mi=-K2 /2 930-/6 HBK2Mi2"

6B;m 2X9 S'0@ KTHB _J1 P*h JA* AAX
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* U[mMBT2K2Mib m/BQ bm @K2bm"

*XRIQOMQ@OGHGOGK2Mi

*XRXBK2ii2m*
G2? mi@T H2m™ miBHBbO / Mb H 7 # B+ iBQM /m KQMQ.@@HIOK2Mi

iQM MXB*R ir22i2° 2bi mM ? mi@T "H2m > "~ K2K# M2 2i BK Mi MGQ/vK2 /
bQMi BM/B[m@2b bnXRH };m 2

6B;m ®2XR a+?0K i2+?MB[m2 /mL.Re6 @e 8f36X

G2b BM7Q K iBQMb +HGb /2 H /Q+mK2Mi iBQM i2+?MB[nMXMQMi 2
+B@/2bbQmbX

AKTO/ M+2 e Q?Kb
6°0[m2M+2 /2 "0bQM M+-3 Q?Kb
AM/m+i M+2 y-y9 K> " Ry F>x
am 7 +2/m +-M2 k-y fK
a2MbB#BHBiO | 33 /" " k-3jfR K
SmBbb M+2 Ja Ry g
AMi2'p HH2 /2 7°0[m2M+P-& (@ KB by A X

h #H2 m *XR * ° +i0 BbiB[m2b /m L.Re6 @e 8f306X

*XRXkOa+2Ti2m"

G2 KB+ QT?QM2 miBHBba/ MbH 7 # B+ iBOQM/mKQMQ@OGHGK2Mi 2b
ULl*JV-BX2X-mMKB+ QT?2QM2 " +QM/2Mb i2m  TQH "Bba-/2 070 2M+2
H2b /BK2MbBQMb bQMi BM/BKKd2b bm ™ H };m 2

G2b BM7Q K iBQMb +HGb /2 H /Q+mK2Mi iBQM i2+?MB[mMXKQMi *2
+B@/2bbQmbX
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@ *?X* U[mBT2K2Mib m/BQ bm™ @

6B;m %2Xk a+?0K i2+?MB[m2 /2 H61*JX

.B 2+iBpBili QKMB/B 2+iBQMM2HH?2
a2MbB#BHBId 388 3/""RE?Xx-RS @y /"4 R|lofS
OQHI ;2 bi M/ °/ ko

AKTGO/ M+2 k-k FQ?Kb "R F>x-R S
OQHI ;2 K t Ryo

_0/m+iBQM /2 H b2MbB#BHBIi0 @j /"
AMi2'p HH2 /2 7°0[m2M+2 miBHKly #kXy-y F>x

aL_ 83 /"
*QMbQKK iBQM K|t y-8 K
AM/B+2 /2 T Qi2+|BQM ASed

h #H2 m *Xk * ° +i0 " BbiB[m2b /2 H61*JX

*XRXj BbbQM

IM /2 TQmpQB™ }t2° H2 KB+ 'Q /2p Mi H2 ? mi@T "H2m - +2Mi"0 bm"
+°00 2i BKT'BKO 2M j. /2mt TB +2b- "2T 0bRMi@2D RMKMBH2}TB £2 T2 K2
/6 ++m2BHHB  H2 ? mi@T "H2m - bQM +QMM2+i2m" _* 2i mM 0+ Qm }t
KB+ QQm mi 2X G b2+QM/2 TB +2 2bi mM2 # ;m2 p2+ #mid2 [mB pB2N\
2M /2mt TQBMib /B KGi® H2K2Mi QTTQbdb- }M /2 T2 K2ii'2 H2 T bb ;2 /
TQbBIiBQMM2K2Mi /2 H61*J 2i H2b +«#H2b /2 +2 /2 " MB2 X
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jXk KTHB}+ i2m>  TQm ™ ? mi@T "H2m"~

6B;m %2Xj * BbbQM SG TQm ? mi@T H2m" 2i 1*JX

*Xk KTHB}+ i2m TQm ? mi@T H2m~
IM /6 pQB™ mM KTHB}+ i2m™ /2 [m HBiG- p2+ mM "0;H ;2 /2 pQHmMK

K2ii'2 H pQB2 m bBH2M+2- QM /Op2HQTTGO 2i "0 HBbO H2 K®AMi ;2 0H
TOQM +? [m2 pQB2- BX2X-+? [m2? mi@T "H2m X

6B;m 2X9 a+?0K 0H2+i B[m2 /2 H6 KTHB bm @K2bm 2X

G6 KTHB "2iQBi 2M 2Mi G2b pB mM +QMM2+i2m - al"@. k8 UTQm  mM
+ i2 bQM P 'BQM jKYV 2i 2MpQB2 H2 bB;M H KTHB}G /2 +? [m2 pQB2 pB

*Xj h> Mb7Q K i2m > /6 HBK2Mi iBQM 7 Mi-K2 TQm" 1*
j

IM /6 / Ti2 > H i2MbBQM /2 H6 HBK2Mi iBQM 7 Mi-K2- /GHBp G2 T °
H i2MbBQM ++2Tid2 mt #Q M2b /2 H61*J UkoV- QM /ap2HQTTG 2i @
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@ *?X* U[mBT2K2Mib m/BQ bm™ @

2T 0b2Mia*XBITD M +?2 [m2 1*JX

6B:m 2X8 a+?0K GH2+i'B[m2 /2 H6 HBK2Mi iBQM 7 Mi-K2 bm @K
G61*J /QMi H2b }Hb bQMi bQm/Gb mt #Q M2b G 2i _ /6mM +QMM2+i2

T2mi BMbB 2MpQv2 H2 bB;M H 2i "2+2pQB "  bQM HBK2Mi iBQMX IM2 T
mT 0@ KTHB P*hPJA* AAX

*X9 +F KQ#BH?2

SQm’ "2M/ 2 KQ#BH2 H2 /BbTQbBiB7 2tT0 BK2Mi H/2 +QKKmMB+ iBQ
bm @K2bm 2-H2 T 0@ KTHB2iH2i> Mb7Q K i2m /6 HBK2Mi iBQM 7 Mi
2T 0b2MiG bm *XX};m 2

6B;m %2Xe _ +F KQ#BH2 /m /BbTQbBiB7 2tTG BK2Mi HX
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J2bm'2b /2 7Q+ HBb iBQM J hft
T?QM2 @ AMbiBimi G M:2pBM

6B:m 2XR 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Th U miQ+Q "0
BMi2 +Q "OH iBQM 2M "Qm;2V TQm mM2 0KBbbQM /2 +?B T KQMi Mi- /
M2- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMMB/B 2+iBC
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [M2 KB+ QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QH
HGAMDbiIBimi G M;2pBMX
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@ *?X.J2bm 2b /2 7Q+ HBb iBQM J_hfbK iT?QM2 @ A

6B;m 2Xk 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Th U miQ+Q "0
BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /
M3 -TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "2 2iH b2+QM/2 +QH
H6AMbiIBimi G M;2pBMX

6B:m 2Xj 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Th U miQ+Q  at

BMi2 +Q "GH iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /

MP- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMMB/B 2+iBC

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [m2 KB+ QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QH
H6AMbiBimi G M;2pBMX
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6B:m 2X9 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Th U miQ+Q "0
BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- |/
MC- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMMB/B 2+iBC
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "2 2iH b2+QM/2 +QH
H6AMDbiIBimi G M:2pBMX

6B:m 2X8 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q "

BMi2 +Q "GH iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- |/

MI- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMMB/B 2+iBC

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [M2 KB+ QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QH
H6AMbiBimi G M;2pBMX
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@ *?X.J2bm 2b /2 7Q+ HBb iBQM J_hfbK iT?QM2 @ A

6B;m 2Xe 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B " Th U miQ+Q "0
BMi2 ' +Q "0H iBQM 2M "Qm;2VTQmM mM2 0KBbbQM /2 +?B T KQMi Mi- /
M4 - TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(
2i b2+QM/2 HB;M2 /2 ;" T?B[m2bV 2i TQm > +? [m2 KB+ ' QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "2 2iH b2+QM/2 +QH
HOAMbIBimi G M;2pBMX

6B:m 2Xd 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q @

BMi2 +Q "GH iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- |/

Me- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iBC(

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [m2 KB+ QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QH
H6AMbiBimi G M;2pBMX
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6B:m 2X3 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Th U miQ+Q "0
BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- |/
Mf-TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [m2 KB+ QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "2 2iH b2+QM/2 +QH
H6AMDbiIBimi G M:2pBMX

6B:m XN 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tbh U miQ+Q "0
BMi2 +Q "GH iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /
MY9- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMMB/B 2+iBC
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [M2 KB+ QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "2 2iH b2+QM/2 +QH
H6AMbiBimi G M;2pBMX
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1 J2bm 2b /2 7Q+ HBb iBQM J hfk
T?7QM2 @ 1+QH2 /2b KBM2b

6B:m 2XR 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q " (

BMi2 +Q "0H iBQM 2M "Qm:2V TQm  mM2 GKBbbQM /2 +?B T KQMi Mi- /

Mh- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [M2 KB+ QT?QM2 /m bK °

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI
/2b KBM2bX
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6B:m 2Xk 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Th U miQ+Q "0
BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- |/
M- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iBC
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [M2 KB+ QT?QM2 /m bK °
2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQ

/2b KBM2bX

6B:m 2Xj 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Th U miQ+Q "0
BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- |/
M- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iBC(
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [M2 KB+ QT?QM2 /m bK °
2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI

/2b KBM2bX



6B:m 2X9 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q "0
BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /
MX- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMMB/B 2+iBC
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [m2 KB+ QT?QM2 /m bK °
2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQ

/2b KBM2bX

6B:m 2X8 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q "0
BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /
M'- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iBQ
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [m2 KB+ QT?QM2 /m bK °
2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI

/2b KBM2bX



6B;m 2Xe 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B " Tb U miQ+Q " "0
BMi2 ' +Q "0H iBQM 2M "Qm;2VTQmM mM2 0KBbbQM /2 +?B T KQMi Mi- /
MM™-TQm > H2b 2biBK iBQMb /2 + M mt #B/B " 2+iBQMM2H 2i mMB/B 2+iB(
2i b2+QM/2 HB;M2 /2 ;" T?B[m2bV 2i TQm > +? [m2 KB+ ' QT?QM2 /m bK °
2i /0 K#B M+2- "2bT2+iBp2K2Mi TQm  H T '2KB "2 2iH b2+QM/2 +QHQI

/[2b KBM2bX

6B:m 2Xd 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q "0
BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /
MN"- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iBQ
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK i
2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI

/2b KBM2bX



6B:m 2X3 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q "0
BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /
M"-TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(
2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [m2 KB+ QT?QM2 /m bK i
2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQ

/2b KBM2bX

6B:m 2XN 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q ¢

BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /

M" - TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI
/2b KBM2bX



6B:m 2XRy 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Th U miQ+Q "

BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?2B T KQMi Mi- |/

M" - TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQ
/2b KBM2bX

6B:m 2XRR 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q

BMi2 +Q "GH iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /

M- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iBC

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI
/2b KBM2bX



6B:m 2XRk 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Th U miQ+Q "

BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- |/

M- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iBC

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQ
/2b KBM2bX

6B:m 2XRj 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q "

BMi2 +Q "GH iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /

M° - TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI
/2b KBM2bX



6B:m 2XR9 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q""

BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /

M° - TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQ
/2b KBM2bX

6B:m 2XR8 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q "

BMi2 +Q "GH iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?2B T KQMi Mi- |/

MP- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iBC

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI
/2b KBM2bX



6B:m 2XRe 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q""

BMi2 +Q "0H iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?B T KQMi Mi- /

MP- TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iBC

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI
/2b KBM2bX

6B:m 2XRd 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q "

BMi2 +Q "GH iBQM 2M "Qm;2V TQm mM2 GKBbbQM /2 +?2B T KQMi Mi- |/

MP - TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm" +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI
/2b KBM2bX



6B:m 2XR3 1Mp2HQTT2b /2b +QKT 2bbBQMb /2 +?B Tb U miQ+Q""

BMi2 +Q "OH iBQM 2M "Qm;2V TQm mM2 0KBbbQM /2 +?B T KQMi Mi- /

MP - TQm  H2b 2biBK iBQMb /2 + M mt #B/B 2+iBQMM2H 2i mMB/B 2+iB(

2i b2+QM/2 HB;M2 /2 ;> T?B[m2bV 2i TQm  +? [m2 KB+ QT?QM2 /m bK i

2i /6 K#B M+2- "2bT2+iBp2K2Mi TQm  H T 2KB "22iH b2+QM/2 +QHQI
/2b KBM2bX






5e680e

JHV PPWKRGHVY HW WHFKQLTXHY GH FRPPXQLFDWLRQV DpURSRUWpPHV DFRXVWLTXHV H
QHQWH DX[ FRPPXQLFDWLRQV UDGLR IUpTXHQFH SDUH[HPSOH GDQV OHV JRQHV $7(;
POHFWURPDJQPWLTXH RX HQFRUH SRXU DVVXUHU XQ KDXW QLYHDX GH FRQILGHQWLD
QLFDWLRQV VRQW XQ IDLEOH GPELW HW O LQFDSDFLWp GH IRQFWLRQQHU FRUUHFWH
$ILQ GH GpSDVVHU FHV OLPLWDWLRQV FH WUDYDLO GH UHFKHUFKH LQWURGXLW HW C
QRXYHDX V\VWgPH GH FRPPXQLFDWLRQ DFRXVWLTXH IRQGpP VXU OHV UHFKHUFKHV HW
67,06+23 /HVI\VWgPH RSqQUH GDQV OH GRPDLQH IUpTXHQWLHO GHV XOWUDVRQV SURF
OHPHQW VSHFWUDO OHV FKLUSV $LQVL OD JrQH GH O XWLOLVDWHXU HVW PLQLPLYV
DFFUXH HW OHV VLJQDX[ VRQW UREXVWHV IDFH DX[ LQWHUIpUHQFHV 8Q SUHPLHU WU
FRXYUHPHQW GH VIPEROH HW O XWLOLVDWLRQ GH IRUPHVY GH PRGXODWLRQ SDUWLFX
FDSDFLWpPV G HQFRGDJH 8Q PRGqOH DQDO\WLTXH GH SUpGLFWLRQ GHO HUUHXU DX G
HW pYDOXp 8Q GHX[LgPH WUDYDLO SUpVHQWH OH GpPYHORSSHPHQW HW O pYDOXDWL
GH UpDOLVHU GHV FRPPXQLFDWLRQV 6,62 / DVVHPEODJH GH SOXVLHXUV GH FHV pOpF
PLURLUjUHWRXUQHPHQW WHPSRUHO DFFRPSDJQp G XQ SURWRFROHGH FRPPXQLFDVW
DORUV pYDOXp GDQV XQ ODUJH pYHQWDLO GH FRQILIJXUDWLRQV HQ LQWpPULHXU GDQ\
GHV VFKpPDV GH WUDQVPLVVLRQ 0,62 HW 08 0,62 /H VIVWqPH HVW pJDOHPHQW pWXGL
PLURLU j UHWRXUQHPHQW WHPSRUHO HW XQ RX SOXVLHXUV VPDUWSKRQHV 2Q PHW L
YLV j YLVG XQ V\VWgPH FODVVLTXH 6,62 HQ SDUWLFXOLHU OHJDLQ OLpjODIRFDOLVE
HW 1/26 PDLV pJDOHPHQW VHV OLPLWHYV

0276 &/eb6

$FRXVWLTXH PLURLU j UHQYHUVHPHQW GX WHPSV XOWUDVRQV SURFKHV F
XWLOLVDWHXUV DQWHQQH OLQpDLUH % (5 QRQ FR ORFDOLVDWLRQ H[SpUL

$%675%&7

7KH PHWKRGV DQG WHFKQLTXHV RI DLUERUQH DFRXVWLF FRPPXQLFDWLRQV LQGRRU
IUHTXHQF\FRPPXQLFDWLRQV IRUH[DPSOHLQ $7(; ]JRQHV HQYLURQPHQWV ZLWK VWUR
HQVXUH D KLJK OHYHO RIFRQILGHQWLDOLW\ +RZHYHU WKH OLPLWDWLRQV RIVXFK FR
WR IXQFWLRQ SURSHUO\LQ WKH SUHVHQFH RIDQ REVWDFOH RUFRPSOH[ SDWK ,Q RU(
ZRUNLQWURGXFHV DQG GHYHORSVY WKHRUHWLFDOO\DQG H[SHULPHQWDOO\D QHZ DF|
UHVHDUFKDQG GHYHORSPHQWV RIWKHFRPSDQ\67,06+23 7KHV\VWHP RSHUDWHV LQ W
XVLQJVSUHDG VSHFWUXP PRGXODWLRQ FKLUSV 7KXV XVHU GLVFRPIRUW LV PLQLPL]
FUHDVHG DQGVLJQDOVDUHUREXVWDJDLQVWLQWHUIHUHQFH $ILUVW ZRUNRQ WKH"
RI VIPEROV DQG WKH XVH RI SDUWLFXODU IRUPV RI PRGXODWLRQ WR REWDLQ DQ LPS
FDSDFLWLHV $Q DQDO\WLFDO GHFRGLQJ HUURU SUHGLFWLRQ PRGHO VSHFLILF WRF
SUHVHQWVY WKH GHYHORSPHQW DQG HYDOXDWLRQ RI D WUDQVFHLYHU HOHPHQW PDNL
7KH DVVHPEO\RIVHYHUDO RI WKHVH HOHPHQWY WKXV DOORZV WKH GHYHORSPHQW R
GLFDWHG FRPPXQLFDWLRQ SURWRFRO 7KLV FRPPXQLFDWLRQ VIVWHP LV WKHQ HYDO
LQ UHDO DQG FRQVWUDLQHG HQYLURQPHQWY DQG IRU0,62DQG 08 0,62 WUDQVPLVVL
IRUFRPPXQLFDWLRQV EHWZHHQ D WLPH UHYHUVLQJPLUURUDQG RQHRUPRUHVPDUW
VAVWHP YLV j YLV D FRQYHQWLRQDO 6,62 VIVWHP LQ SDUWLFXODU WKH JDLQ OLQNHG
FRQILJXUDWLRQ EXW DOVR LWV OLPLWYV

(<:25'6

$FRXVWLF WLPHUHYHUVDO PLURU QHDU XOWUDVRXQG FRPPXQLFDWLRQ F
QRQ FR ORFDWLRQ H[SHULPHQWDO
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