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8 Xj CGFA XX XXX XX XXX XXX XXX XXX XXX X X X
8XjXR AKTHZ2ZKEZMiXBQM X X X X X X X X X X X X X X X X X
8XjXk _2H i2XKgR X X X X X X X X X X X X X X X X X X X X )

Bt



8X9 _2PbMIK X X X X X X X X X X X X X X X X X X X X X X X X

8X8 *QM+MMbBEQAMX X X X X X X X X X X X X X X X X X X X X X

e *QM+HmMbBQMbD RON
eXR amKKX X X X X X X X X X X X X X X X X X X X X X X X X X

eXk 6mim 2 . BRHNBOKIK X X X X X X X X X X X X X X X X X X X

"B#HBQ,; T?v R88

TT2M/B+2b R3y

TT2M/Bt amTTH2K2Mi HJ i2'B H, iKQbT?2 B+i  MbTQ ibi m+im
BM; i?2 6:Q/xBHH &6 /mbi biQ K R3R

XR AKTHB+ iBQMb Q7 *QHmMKM@ EK2X ;2 /Xp XHXQ XBXv X B2K/K X X
Xk AMi2;" iBOQM KBX22ZX X X X X X X X X X X X X X X X X X X X X

X eyy 2X X X X X X X X X X X X X X X X X X X X X X X X X X

TT2M/Bt" TT2M/B+2b, .B77mbBp2 6HmMt@ _i2" "B2 b7Q :2M2°
aiim+im 2 RNk

"XR hBK2 /2 'BphfiBp2 Q7 X X X X X X X X X X X X X X X X X X X
"Xk h vHQ™ 2tT MPBQM;QM2XHK X X X X X X X X X X X X X X X X
"Xj P#D2+iBaBMW B X X X X X X X X X X X X X X X X X X X X X X

"X9 " 7'B2 2[m iBQNMXBMX.X X X X X X X X X X X X X X X X X

t



TT2M/Bt * TT2M/B+2b, ++m’ i2 M/ 177B+B2Mi 2ti° +iBQM Q7 C
i2B  p "B iBQM H i?2Q v mbBM: miQK iB+ .B772 2MiBykBQM
*XR .h#HZX X X X X X X X X X X X X X X X X X X X X X X X X

*Xk LmK2 B+ H.B772 2MMBABQM K #ZKHZbX X X X X X X X X X X X

tB



GBbi Q7 6B:m 2b

RXR 02HQ+Biv 7B2H/ 7Q" QUM W2y Xy2 G#HWDXj- U+VXeXd- B/V Ry X
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iIBKIZj=10 X X X X X X X X X X X X X X X X X X X X X X X X X

RX9 6Q°r '/ 6hG1  B/:2b U 2/V Qp2'H B/ QM 6hGL=B2H/ 7Q  /Qm
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RX8 _2T2HHBM: G*a U 2/V Qp2'H B/ QM 6hGEGBBH? 7Q° /Qm#H
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RXe UV AMBIiB HT "iB+H2b bi® //HBM; U;"22MV "2T2HHBM; G*
iB+H2b r v UQ  M;2V 7°QK '2T2HHBM; G*aX /p2+i2/ BK ;2b
b2ibt% U#V jXj- U+V eXd- M/ U/V RyXy 7Q  /Qm#H2 ;v 2 rBi? BI
T=10X a22 pBIRZAXK X X X X X X X X X X X X X X X X X X X X

RXd _2T2HHBM; U 2/V M/ ii° +iBM; U#Hm2V P1*a M/BMBiB H T
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RXRR G o.@# b2/ pQ i2t+2Mi2°'b M/ G o.@# b2/ 2HHBTiIB+ G*a Q
7TB2H/ 7Q BMi2;THBOIXWKIBEKEZ X X X X X X X X X X X X X X X X

RXRk Go.@# b2/ 2HHBTIB+ G*a U#Hm2V M/ b2ibi?2v#QmM/ U; 2
b2ib UQ  M;2V /p2+i2/ mMMAD X7&HI2r FBX2R XX X X X X X X X X

RXRj Ao.@# b2/ 2HHBTIB+ Pl1l*a 7@ =IZ@XR A#K ;X X X X X X X

kXR G27i, .: 6hG1l BE@bBiMi2; iBQMIiBIKZ hQi H mMiBK2
T2 Bi2 i®424b U7HQrK 0@390bc *@ 2BQ:025bc 6hG1 "B/;2
2ti° +iBQMOO9bV X _B;?i, .: ?2vT2 #QthHBO-B*™Mi2i;” iBQMiBK2
T= 10X hQi H mMiBK2 T252898 U2ZHQrK T U mtl83LV,
*2B; U mt ; BI0B9bc ?vT2 #QHB+ G*a 23B50bMBOQOMQi? "2
+QKTmMi2/ Qp2° 9YyRXKXRGXBKXX X X X X X X X X X X X X X X

kXk "B+FH2v D2i 2HHKHBTOBBMI2a; iiBQM=iBK2 vbX hQi H
‘"mMMiBK2 T2 Bi200l2 U7HQrK5D50bc G o.,4140bc 2HHBTIiB+
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kX9 G27i, Z:1 6hG1 t{B#M@-bBMi2;" iBQM OBK2hQi H mMiBK?2
T2  Bi2  i2461b U7HQrK 2i400bc * @ 2 Bx0:038bc 6hG1 “B/;?2
2ti° +iBQOM23bVX JB//H2, Z:1 ?vT2 #QtgBO:BX*&Qii H
"mMMiBK2 T2 BP238R2Ua 2BQ:038bc ?2vT2 #QHB+ P1*a 2ti° +iBQM,
2200bVX _B;?i, Z:1 2HHBTtiB9:PX#Qii H "mMiBK2 T2 Bi2" i2,
0:0452b UA0.,00002bc 2HHBTiB+ Pl*a 200456 B@MHH "2
+QKTmi2/ Qp2° k8dXKBRjX B/X X X X X X X X X X X X X X X X

jXR G27i, +iBQM Q7 i?2 7THQit:K M/ QN + H QBN ple2ii? 2

iBK2 rBMitQs+ TIX 6T +ib QM 2H2K2Mib Q7 i?2 /QK BM M/ K
i?72K iQ i?2 /QK BMX Aib +iBQM QM b2i + M #2 /27BM2/ BN\
K MM2B? T(Ag) = f 62 T(to) 2 Ujtg2 AggX _B;?i, +iBQM Q7 i?2 HBM2 °
TT QtBK iBQM Q7 i?2 7THQr K T +iBM; QM M BM7BMBi2bBK
p2+i@\b Qp2  i?2 iBK2 iR QX h?2 /2 Bp iBp2 Q7 i?2 7THQrK T-
r 6"’ - +ib QM 2H2K2Mib Q7 i?2 i M;2Mi bT +2tJ BW2X- p2+iQ b
K Th i?2K iQ 2H2K2Mib Q7 i?2 i M;2Mi b=+ /QuoMbi 2 K i

h?2 K2 MBM; Q7 i?2 2B;2Mp Hm2b*M7 2BNM22p2Brp H DMI A v

#2 b22M i?2°Qm;? i?P2680~=Q70 X h?2 bBM;mH ~pIHW2b U/B ;U
"2 2[m HiQ i?2 b[m "2 "QQi Q7pi_?.2/2|wzm2> ‘HBm2ibbB M ;mH °
P2+iQiW U2 2[m HiQ i?2 2B;2MNE2%INM K X X X X X X X X X X

j Xk "2? pBQ Q7 BAJBiB HHBID# M ii  +iBM; G*a UH27iV r?B+? +
MO B # B/;206 M/AM#RMBIBIHR b K2 ii° +iBM; G*a U B;?iV 7i
bQK2 7BMBi2 iBK2 rBM/RrXQX BKM{2X2¥%iX X X X X X X X X X X

I Xj 66QK J1_ @k 7Q° kyky@ye@R3@R8,yy,yyX G27i, 02HQ+Bi
BMi2 2biX B;?i, *Q "2bTQM/BM XbX X K7\ M+XBRO M X X X X X

tBp



X9 G27i, :Q/xBHH /mbi THmK2-CmM2 R3-kyky U* 2/Bi, L a VX _
12t/ i UmMBiIiH2bbV 7 QK PJSaUb22pB/2QVX h?2b2p Hm2b
22T T2AX X X X XXX XXX XXX XXX XXXXXXXXX

jX8 UV, " +Fr "/ 6hG1*ABIM/K2iBK2 b+QKTQbBi2BK ;2pB b i2t
Ub22 6hG1pB/2QVX U#V, ii’ +iBM;G*aUTm TH2V 7QmM/ pB
Qp2'H B/ QM # +Fr '/ 6hG1 7B2H/X U+V, aBKTH2 i? 2b?QH/BI
Q#i BM/QKBM Mi 2;BQMbX U/V, B/;2/2i2+iBQM H;Q Bi?K m
Q7 BMi2 2biX h?2b2p Hm2b BMi?2 +QHQ # ° "2 mb2/37Q  i?2"°

jXe " +Fr "/ 6hG1 'B/;2b Qp2'H B/ QM 2 QbQH BM/2t/ i Q#i BM2
CmMM2 8@3- kykyX a22 iXtiX7TR X2 EHOX X X X X X X X X X X

jXd " +Fr "/ 6hG1 B/;2b Qp2'H B/ QM 2 'QbQH BM/2t/ i Q#i BM2
CMM2 RE@RB-XKKKEXX X X X X X X X X X X X X X X X X X X X

jX3 " +Fr "/ 6hG1 'B/;2b Qp2'H B/ QM 2 ' QbQH BM/2t/ i Q#i BM?2
CMM2 RN@KK-XKPKEXX X X X X X X X X X X X X X X X X X X X

jXN " +Fr "/ 6hG1 B/;2b Qp2'H B/ QM 2 QbQH BM/2t/ i Q#i BM2
CmMM2 kj@keX RYRYX X X X X X X X X X X X X X X X X X X X X

iXRy 6Q°r °/ M/" +Fr '/ 6hG1 B/:2b Qp2 'H B/ QM 2 °QbQH BM/2t
7°QK PJSa- CmM2 RRERIXKYRYX X X X X X X X X X X X X X

jXRR 6Q°r / M/ " +Fr "/ 6hG1 B/;2b Qp2'H B/ QM 2 QbQH BM/2t
7°QK PJSa- CmM2 R8EERIXKYKYX X X X X X X X X X X X X X

iXRk 6Q°r */ M/ " +Fr "/ 6hG1 'B/;2b Qp2'H B/ QM 2 QbQH BM/2t
7°QK PJSa- CmM2 RN@kk- kykyX aR XiXtiX7R X2 BEHOX X X X

tp



jXRj JaGS U?S - iQTV- HQr H2p2H pQ0 7B bBiKBI/BBYV2-S MU
G o.WOS5 bl-#QiiQKV QM CmM2 j- kyky UH27iV M/ CddM2 R9- K

jXR9 JaGS U?S - iQTV- HQr H2p2H pID SiBb*BiKBi/HRN? SMU
Go.W05 bl-#QiiQKV QM CmM2 9- kyky UH27iV M/ CdiBM2 R 8- k

jXR8 02HQ+Biv 7B2H/ UiQTV M/ # +Fr */ 6hG1 'B/:2b U#QiiQKV G
2°QbQH BM/2t/ i QM CmM2 8- kyky UH27iV M/ CmM2 Re- kyk
7Q /2i BHOX X X X X X X X X X X X X X X X X X X X X X X X

jXRe 02HQ+Biv 7B2H/ UiQTV M/ # +Fr '/ 6hG1 'B/:2b U#QiiQKV G
2°QbQH BM/2t/ i QM CmM2 e- kyky UH27iV M/ CmM2 Rd- kyk
7Q /2i BHOX X X X X X X X X X X X X X X X X X X X X X X X

jXRd 02HQ+Biv 7B2H/ UiQTV M/ # +Fr '/ 6hG1 'B/:2b U#QiiQKV G
2°QbQH BM/2t/ i QM CmM2 d- kyky UH27iV XMX OMmM X R B-Rcy k

jXR3 G27i, ai’2 KTmM+iBQM Qp2 'H B/QMPJSa 2 " QbQH BM/2t/ |
6hG1 Qp2 H B/ QM 2 Qb@HXBMMRNX/ X X X X X X X X X X X X X

i XRN G27i, " +Fr "/ 6hG1 "B/;2b UTm TH2VI®Q% H'H BHOM pQ iB+B
M/ “2/VX _B:;?L0B®1-Urm TH2V 7B2H/ Qp2'H B/ QM # +Fr / 6
"B/;2b U#Hm2V M/ PJSa 2 'QbQH BM/2t/ i U+QXTI XV M Cm]

tpB



jXky G27i, " +Fr "/ 6hG1 "B/;2b U#Hm2V rBi? p2HQ+Biv p2+iQ b |
“*QrbV Qp2'H B/QM 7Q'r "/ 6hG1 B/;2b U 2/V M/PJSa/mbi/
QM CmM2 RN- kykyX "H +F /Qi 2T 2b2Mib i?2 BMi2 ' b2+iBQN
/Qi 2T 2b2Mib x2 Qi M;2MiB H p2HQ+Biv TQBMi HQM; "B/:2
P2HQ+Bivp Hm2 HQM; TQ iBQM Q7 K BM MQ'i?2 M "B/;2 Q7 i
"2T2HHBM; "B/;2X h?2 #H +F /Qib "2T 2b2Mi i?2 BMi2 b2+iBQ
# +Fr °/ M/ 7Q°r '/ "B/;2r?B+? H2/iQ i?2 bTHBIiiBM; Q7 i?2 TH
/Qii2/ HBM2 2T 2b2MiBM; i?2 x2 ' Q i M;2MiB H p2HQ+Biv TQE
2T 2b2Mi [/ i2@iBK2 BM j ?2Qm™ BM+ 2K2MibX "QH/ HBM2 +C(
[ 12@iIBK2 b H2XIXB{MM XXX X X X X X X X X X X X X X X X X

9XR G27i, G ;> M;B M 2HHBTIB+ /IB77mbBQM # ~"B2 b Qp2 H B/
ito=11/24/2006 X _B;?i, /p2+i2/ BK ;2 Q7 2HHBTiIB+ /B77mbBQM
2pQHP2/ +QM+20MEH R MVDX a22 pB/2QX X X X X X X X X X X

9Xk G27i, ."a aB2H/24i2006 X _B;?i, ."a 7TBZH{+P5 / vbX
a22 pB/ZQARAXX X X X X X X X X X X X X X X X X X X X X X X X

9Xj G27i, 1mH2'B M 2HHBTiB+ /B77mbBQM # B2 b Qp2'H B/ Q
to = 11/24/2006 X _B:;?i, /p2+i2/ BK ;2 Q7 2HHBTIiB+ /B77mbBQM
2PQHP2/ +QM+2MHE L FEQMVDX a22 pBU2QX X X X X X X X X X X

9X9 G27i, G ;" M:B M 2HHBTiB+ /B77mbBQM # “B2'b +QKTmi2/
Qp2'H B/ QM BMBiB H +QGM¥24PD0GBRQNMNB;?i, /p2+i2/ BK@
2 Q7 2HHBTIB+ /B77mbBQM # “"B2'b M/ 2pQHp2/ +QM+2M]
+QKTHB+ i2/ /B77mbBQM bE g+25 ] 2iDMb D2 piB/ 2QX X RR]

9X8 G27i, ."a ®B2HL/24i2006 X _B;?i, ."a 7TBZH{+P5 / vbX
a22 pB/ZQARAXX X X X X X X X X X X X X X X X X X X X X X X X

tpBB



9Xe G27i, 1mH2'B M 2HHBTIiIB+ /B77mbBQM # “B2'b +QKTmi2/
Qp2'H B/ QM BMBiB H +QM¥24PD06RQNB;Pi, /p2+i2/ BK@
;2 Q7 2HHBTIiIB+ /B77mbBQM # “"B2'b M/ 2pQHp2/ +QM+2M]
+QKTHB+ i2/ /B77mbBQM hE p+1th I 2viDMa D2 piBY 2QX X RRO

9Xd G27i, G ;> M;B M 2HHBTIiB+ /B77mbBQM # "B2'b +QKTmi2/
/IB77mbBQMbi'm+im 2 Qp2 H B/ Q=BUWBHEOE X QB +2AMi" iBQM
/p2+i2/ BK ;2 Q7 2HHBTIiB+ /B77mbBQM # “"B2'b M/ 2pQHp2/
i72 KQ 2 +QKTHB+ i2/ /B77mbBQtM ¥ 25+imbX i230b BBR B Q X

9X3 G27i, 1ImH2 B M 2HHBTIB+ /IB77mbBQM # " "B2 b +QKTmi2/ 1
TmbBQM bi ' m+im 2 Qp2 H B/ QM BM BL/B4/BOGEQXM +2;i;, iBQM i
Ip2+i2/ BK ;2 Q7 2HHBTIiIB+ /IB77mbBQM # ~"B2 b M/ 2pQHp2/
i72 KQ 2 +QKTHB+ i2/ /B77mbBQtM hir l0+imbX i b BBR 3 Q X

8XR 6BMBi2 /[B772 2M+2 bT +BM; pbX "2H iBp2 2 "Q  7Q" 7BMBIi:
Q7 /2 Bp B2 @B ix=1XX X X X X X X X X X X X X X X X X

8Xk G27i, S'BK H i +2X _B:?i, *Q "2bTQM/BM; +QKTmi iBQM
6 M; 2i HX (9y)- HB+2Mb2/ mKMX2X *X % BX¢ X X X X X X X X X

8Xj G27i, S'TBK H i  +2X _B;?i, *Q "2bTQM/BM; i M;2Mi i" +2X
2i HX (9y)-HB+2MDb2/ mM/X X*XUXIXyXX X X X X X X X X X X X

8X9 G27i, /DQBMi i +2X _B;?i, *Q '2bTQM/BM; +QKTmi iBQM
6 M; 2i HX (9y)- HB+2Mb2/ mKMX2X *X % BX¢ X X X X X X X X X

tpBBB



8X8 *QKT 'BbQM Q7 K2 M #bQHmi2 2°°Q  7Q" haAh8 M/ .PS_A
iQH2  M+2b M/ mtBHB v "B/ bT +BM;b U7Q° MmK2 B+ H /B
bBM;H2 T'2+BbBQM- _B:?i, /Qm#H2 T 2+BbBQMX . b?2/ HBM:
B+ H/B772 2MiB iBQM- bQHB/ HBM2b +Q "2b KQMKi® Rj®K il

8Xe *QKT 'BbQM Q7 K2 M #bQHmi2 2°°Q 7Q  haAh8 rBi? /B772
MtBHB v ;"B/ bT +BM;b U7Q  MmK2 B+ H/B772 2MiB iBQMV.
_B:?i, IQm#H2 T 2+BbBQMX . b?2/ HBM2b +Q "2bTQM/iQ MmK
bQHB/ HBM2b +Q "2bTQM/ iQ mi®KXiE+X/BK7X2X 20 DB XBXQ M XX X

8Xd *QKT 'BbQM Q7 K2 M #bQHmi22 'Q 7Q  .PS_A3rBi? /B772
MtBHB v ;"B/ bT +BM;b U7Q  MmK2 B+ H /B772 2MiB iBQMV.
_B:?i, /IQm#H2 T 2+BbBQMX . b?2/ HBM2b +Q "2bTQM/iQ MmK
bQHB/ HBM2b +Q "2bTQM/iQ mi®KXiE+X/BK7X2X 20 DB XBXQ M XX X

8X3 *QKT 'BbQM Q7 K2 M #bQHmi22"Q 7Q haAh8rBi? /IB772 2
B v; B/bT +BM;b U7Q  MmK2 B+ H/B772 2MiB iBQMV- M/ T
+Q "2bTQM/ iQ bBM;H2 T 2+BbBQM Ujk@#BiV M/ bQHB/ HBM
T 2+BbBQM X EO@ABXX X X X X X X X X X X X X X X X X X X

8XN *QKT 'BbQM Q7 K2 M #bQHmi2 2°°Q 7Q" .PS_A3 rBi? /IB7
MmtBHB v ;"B/bT +BM;b U7Q  MmK2 B+ H/B772 2MiB iBQMV-
HBM2b +Q "2bTQM/iQ bBM;H2 T°2+BbBQM Ujk@#BiV M/ bQHE
#H2 T'2+BbBQXN N0 @ABXX X X X X X X X X X X X X X X X »

8XRy 1B:2Mp2+iQ b Qp2'H B/ QM 6hG1 7B2H/ 7Q  /Qm#H2 T 2+B
rBi? "2H iBp2 iQH2  M+2 4 R1@3- #bQHmMi2 iQH2  M+2 4 R1¢
"B/ bT +BM:b G27i, ? 4 R1@k- JB//H2, 2 4 R1@R-X W RO®i, ?

tBt



8XRR 1B;2Mp2+iQ b Qp2'H B/ QM 6hG1 7B2H/ 7Q  /Qm#H2 T 2+E
rBi? "2H iBp2 iQH2  M+2 4 R1@3- #bQHmi2 iQH2  M+2 4 R1(
"B/ bT +BM:b G27i, ? 4 R1@k-JB//H2, ? 4R1@9- M/ _B:?i, ? ¢
QM 2VT2 #QHBXGFEAKXX X X X X X X X X X X X X X X X X X >

8XRk 1B;2Mp2+iQ b Qp2'H B/ QM 6hG1 7B2H/ 7Q" G27i, /Qm#H
K2i?Q/ rBi? "2H iBp2 iQH2  M+2 4 R1I@R9- #bQHmMi2 iQH2 M
_B;?i, bBM;H2 T'2+BbBQM .PS_A3 K2i?Q/ rBi? '2H iBp2 iQH2
bQHMI2 iIQH2 M¥2X RI@BX X X X X X X X X X X X X X X X :

8XRj 1B:2Mp2+iQ'b Qp2'H B/ QM 6hG1 7B2H/ 7Q  G27i, /Qm#H,
K2i?Q/ rBi? "2H iBp2 iQH2  M+2 4 R1I@R9- #bQHmMi2 iQH2 N\
_B:;?i, bBM;H2 T'2+BbBQM .PS_A3 K2i?Q/ rBi? "2H iBp2 iQH2
bQHMI2 iIQH2 M+2 4 R1@8X 6Q +mbXQXI X 2¢ T2 X# R HKBX &E*XXX X

XR " +Fr "/ 6hG1 7B2H/ 7°QK +QHMKM@ p2° ;2/ p2HQ+Biv 7B2H/
7Q  BMi2;" iBRDMUBKZEDR / v- U#V @k / vb- U+V @]/ vb- U/V @9
@8/ vb- U7V @e / vb- U;V @dX XoXU@X @3X/ X% X X X X X X 3

Xk " +Fr "/ 6hG1 B/;2b Qp2'H B/ QM 2 'QbQH BM/2t/ i Q#i BM2
CmM2 8@3- kykyX a22 iXtiXTR X2 BHOX X X X X X X X X X X

Xj " +Fr "/ 6hG1 B/;:2b Qp2 'H B/ QM 2 QbQH BM/2t/ i Q#i BM2/
CMM2 RE@RB-YXKIKEXX X X X X X X X X X X X X X X X X X X X

X9 " +Fr "/ 6hG1 B/:2b Qp2 H B/ QM 2 QbQH BM/2t/ i Q#i BM2
CMM2 RN@KK-YXKPKEXX X X X X X X X X X X X X X X X X X X X

X8 " +Fr "/ 6hG1 B/;:2b Qp2'H B/ QM 2 QbQH BM/2t/ i Q#i BM2
CMM2 kj@KkeX RyBYX X X X X X X X X X X X X X X X X X X X X

tt



Xe 6Q°r / M/" +Fr "/ 6hG1 B/:2b Qp2 'H B/ QM 2 °QbQH BM/2t /
7°QK PJSa- CmM2 RRERIXKYRYX X X X X X X X X X X X X X

Xd 6Q°r */ M/" +Fr '/ 6hG1 'B/;2b Qp2'H B/ QM 2 QbQH BM/2t /
7°QK PJSa-CmM2 RE@RAXKYKYXX X X X X X X X X X X X X X

X3 6Q'r "/ M/" +Fr "/ 6hG1 B/;2b Qp2'H B/ QM 2 °QbQH BM/2t /
7°QK PJSa- CmM2 RN@Kk- KykyX aR XiXtiXx7R X224 BEHOX X X X

XN " +Fr '/ G 0¥ b!l-BMi2;" iBQMiBK24 R/ vV QMCmM2 j- kyky
M/ CmM2 R9- KyKYXUXBX AV X X X X X X X X X X X X X X X X

XRy " +Fr '/ G 10U bl- BMi2;" iBQMiBK24 R/ vV QMCmM2 9- kyky
M/ CmM2 R8- KYKYXUXBX AV X X X X X X X X X X X X X X X X

XRR 02HQ+Biv 7B2H/ UiQTV M/ # +Fr '/ 6hG1 "B/;2b U#QiiQKV Q
2°QbQH BM/2t/ i QM CmM2 8- kyky UH27iV M/ CmM2 Re- kyk
7Q /2 BHOX X X X X X X X X X X X X X X X X X X X X X X X

XRK 02HQ+Biv 7B2H/ UiQTV M/ # +Fr '/ 6hG1 "B/;2b U#QiiQKV Q
2°QbQH BM/2t/ i QM CmM2 e- kyky UH27iV M/ CmM2 Rd- kyk
7Q /2 BHOX X X X X X X X X X X X X X X X X X X X X X X X

XRj 02HQ+Biv 7B2H/ UiQTV M/ # +Fr "/ 6hG1 "B/:2b U#QiiQKV Q|
2°QbQH BM/2t/ i QM CmM2 d- kyky UH27iV XMX Om¥ X RRNRy k

ttB



GBbi Q7 h #H2b

8XR *QKT "BbQM Q7 hQT S2°7Q K2 b #v 9&IbVX IX “)Q XUX XM RBo?2

*XR S2°7Q K M+2 mbBM; miQK DBX.R7W X 2MXBXiBKQX¥ X X X X X 3
*Xk S2°7Q°K M+2 Q7 haAh8 UbBM;H2V mbB M Xm¥ X' K+XHX. X7 k39
*Xj S2°7Q K M+2 Q7 haAh8 U/Qm#H2V mbBM ;X KR X KX .87k 28 2
*X9 S2°7QK M+2 Q7 .PS_A3 UbBM;H2V mbBM Km¥ X' K+XHX. BKy7e2

*X8 S2°7Q'K M+2 Q7 .PS_A3 U/Qm#H2V mbBMXLX K2XBX X .By7d7 2

ttBB



*?2 Ti2 R

AMIi Q/m+iBQM

IM/2 bi M/BM; ?2Qr K i2°B H rBHH #2 i° MbTQ i2/ mM/2" i?2 BM7Hm:
BKTQ'i M+¥2BM p 'B2ivQ7 TTHB+ iBQMb  M:BM: 7 QK +QMi KBM
7HQr U M QBH bTBHHRIRRPRMQ+ 2mMbi(+QMi BMBM: mMr Mi2/ T i?Q;2N\
i2°Qm;? i?2 iIKQUFVYAQR/2p2HQTBM; b2 “+? M/ 2b+m2 bi  i2;B2b 7
i b2 ROX q?2M i?2 mM/2 HvVBM; 7HQr /Q2b MQi +? M;2 rBi? iBK2-
Q' B:BM iBM; BM i?2 H i2 R3yyb rBi? SQBM+ (6 Rk Kj-QMBLH2biB
HHQr QM2 iQ Q#i BM 7mHH [m HBi iBp2 mM/2 bi M/BM; Q7 i?2 HQM
#v i?72 7THQrX h?Bb i?2Q v '2HB2b QM B/2MiB7vBM; BKTQ i Mi BMy
TQBMib-+Q "2bTQM/BM; bi #H2 M/ mMbi #H2 K MB7QH/b- HBKBi +v
i bvKTiQiB+ T'QT2'iB2b Q7 i D2+iQ B2bX h?2b2 bi'm+im 2b T °
T°QpB/2 rviQ /2HBM2 i2 /vM KB+ HHvV /BbiBM+i "2:BQMb Q7 i?2 7
"2 Q#i BM2/- +QKTH2i2 [m HBi iBp2 /2b+ BTiBQM Q7 i?27 i2 Q7 i

g?2M i?2 mM/2 HvBM; 7THQr ? b ;2M2" H iBK2@/2T2M/2M+2- M/ K
iBK2-i?2 bvKTiQiB+b 7' QK r?B+? i?2b2 bi'm+im'2b "2 /2 Bp2/ #2-
T 2+Bb2Hv i?2 b2iiBM; r2 7BM/ Qm b2Hp2b BM 7Q K Mv oo 2 H@rQ '+
7HQrbX Pp2 i?2H bi72r/2+ /2b-2ti2M/BM;i?2 MQiBQMb 7°QK miQ
i?72Q'viQ i?2 KQ 2 ;2M2° H MQM miQMQKQmb b2iiBM; 2 b "2+2Bp2
M/ ? b b22M 72 0 /2 HRR7hBP@#+:2bkb Mv ? p2 +QMi'B#mi2/ iQ i?Bb

Rg2 MQi2 i? ii?2°2 Bb +QKTH2K2Mi v pB2rTQBMi BM /vM KB+ H bvbi2Kb r?B

R



K +NZy 1 SYBé 2 « Ofié

Q7 i?2i?2Q v Qp2  i?2 Vv2 ‘b- Km+? Q7 i?2 TBQM22'BM; rQ'Fr b /QN
i *H h2+? ii?2 im M Q7 i?2 +2Mim'v U> HH2 - a? //I2M- G2FB2M-
Jm+? Q7 i?2p "B iBQM Hi?2Q'vr b /2p2HQT2/ #v :2Q ;2 > HH2 M,
?Bb /27BMBIiBQM M/ "27BM2K2Mi Q7 G ;" M;B M +Q?2 2Mi bi m+im
M/ > HH2 i? ' Qm;? i?2B  /27BMBiBQM Q7 Q#D2+iBp2 1mH2'B M +Q?7
bi'm+im 2b Ur?B+? rBHH #2 /27BM2/ T 2+Bb2Hv #2HQrV + M HQQb2l
M/ BMbi Mi M2Qmb M HQ;m2b Q7 i?2 BKTQ' i Mi BMp "B Mi Q#D2+i
+2Mim’v ;QX h?2b2 bi'm+im 2b "2 MQi BMp "B MiUmMH2bb pB2r2/
bBM+2 i?22v KQp2 i?2'Qm;? i?2 bi i2@bT +2 M/ +QK2BM M/ Qmi Q7 2
bBKBH “[m HBi iBp2 BM7Q 'K iBQM b i?2B° miQMQKQmb +QmMi2 "
QM i?2 MmMK2 B+ HBKTH2K2Mi iBQM Q7 i?2b2 K2i?Q/b- TTHVBM; i-
b+2M "BQb- M/ +QMi'B#miBM; iQ 7m i?2" 2ti2M/BM: i?2 i?2Q vX

6Q  i?72 "2K BM/2 Q7 i?Bb +? Ti2 -r2 K i?2K iB+ HHv b2i mT i?2 T (
+Qp2 i?72 2H2p Mii?2Q vr?B+? b2 p2b bi?27QmM/ iBQM mMTQM r?

RXR a2imT

*QMbB/2 i?2 7TQHHQrBM; BMBiB Hp Hm2 T Q#H2K- pB2r2/ b /vM K
N@/BK2MbBQM H bK®Qi? K MB7QH/

bi iBbiB+ HQ T Q# #BHBbiB+ TQBMi Q7 pB2r- FMQrM b2 ;Q/B+i?2Q vX h?BbiQ!
"QHiXxK M6brQ 'FQMbi iBbiB+ HK2+? MB+b M/i?2 2 :Q/B+ ?vTQi?2bBb- M/H i2
7QQiBM; #v "B F?Q77 M/ oQM L2mK MMX TTHVBM; i?Bb pB2rTQBMi iQ MQM miQ
2 i /2 HQ7 ii2MiBQM M/ bm++2bb Qp2  i?2 H bi 72r/2+ /2bi?2°Qm;? BKTQ i Mi
#v 6°QVH M/ US2'QM@6 Q#2MBmbV M/ J2XxBE UEQQTK MV- KQM: Qi?2 bX h?B
i?Bb pB2rTQBMiX
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%t= A t;t); t2U M; t21 R

URXRYV
t(to) = to

6Q  i?2 K DQ Biv Q7 i?BM FBRB2?QIBXOMQ  i?2b F2 Q7 ;2M2" HBiv-r2
[27BM2 i?BM;b BM i2°Kb Q7 M “#BiM XvdhXK QOiBKEMB HMB7Q " KHv
GBTb+?Bix +Q Mti RNUM Mrhb @MiBM MO b?BIMQHMIiBQMb 2tBbi M/ "2 |
8t2U MBt21 U#v i?2 SB+ /@GBM/BBYXKiR2BDM2K?(2 2 2tBbib 7 KBHv
H2 bi HQ+ HV /B7 TBQKWF MOBMKBH®Y KV TbbQ+B i2/ rBi? i?2 /vM KBH
bvbi2K ;Bp2M #v-

6 :U! U
° URXKV

BM r?B+? 2Ri?dK TTBM; 7Q'r */ BMiBKRVIGBM; # +Fr */ Beyl iBK2V X
K Tbo BMBiB HTQbBiBQMbiQ 7BM HTQbBiBQMb mM/2  i?2 +iBQM C

Zt
6,(to) = to+ [ (s);s)ds URXjV

to
hQ ; BM BMbB;?2i BMiQ K i2'B Hi> MBBMZ- BXBRI/QAHGI KME+ HH2/ i?2
[127Q K iBQM VYV /B2Mi

r Gfo(to) T, U! T{U
URX9V

m, 7l'm
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r 6 (t) +ib QM 2H2K2Mib Q7 i?2 i M;2Mi bT +2,UMMK2W™b p22KQQbV i
2H2K2Mib Q7 i?2 i M;2Mi bT +2 5 Qe ith)i BK2X- i?2 /27Q K iBQM ;"
K Tb K i2'B H p2+iQ b iQ bT iB H p2+iQ ' bVX .m2 iQ i@2t-QM/BiBQ
Bi 7QHHQrHj(%e) 2tBbib HKQbi 2p2°vr?2°2 U#v _ /2KIFOX @R i?2Q
HbQ “2[mB 2(i Bj(%Pi> 0 Ur2 rBHH Q7i2M (r26pi®) 2 12iQ BKTQb2
BM+QKT 2bbB#BHBivVX

RXRXR 1t KTH2 7HQr

h?2"Qm;?2Qmi i?2 "2bi Q7 i?Bb +? Ti2  r2 rBHH +Qp2 i?72i?22Q v #27?E
im 2 K2i?Q/bX g2 rBHH mb2 i?2 /Qm#H2 ;v'2 2[m iBQMb b M 2t K1
rBHH BHHmbi™ i2 1?2 2772+ii?2b2 bi'm+im '2b ? p2 QM K i2'B H KQ}
[mM2Mi +? Ti2 b-r2 rBHH b22 i?2b2 K2i?Q/b TTHB2/iQ p 'B2iv Q7
7HQrb U7HQrb 2T 2b2Mi2/ #v MmMK2 B+ H p2HQ+Biv /i VX h?2 /Qr
MQ+2 M@HBF2 ;v 2 7THQr r?B+? +QMbBDbib Q7 irQ=0Q mM\i'2 B@i iBN
M BMbi Mi M2Qmb b2T2" i'Btr?B+? +ib b #QmM/ “tvpt2B2R2M i?2
i?Bb b2T2" i'Bt Qb+BHH i2b# +F M/ 7Q°i? BM pQHmMK2 T 2b2 pBMN
iBK2@T2'BQ/B+ U M/ MQi T2'BQ/B+V-Bi b2 p2b b ;QQ/ i2bi #2/
M/ Bb Q7i2M mb2/ b +QKKQM #2M+?K "FX h?2 /Qm#H2 ;v 2 Bb iv
/IQK BIM[0;2] [0;1] rBi? Bib p2HQ+Biv 7B2H/ ;Bp2M #v

2 3 2 3
QU(X;y;t)g _§ A bBWM) +CQ§0)%
v(x;y;t) A +Qb) bBWML

X y;t) = URXS8V

r22°2
f;t)= bBMx2+(1 2 bBM)x
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>vT2 #QHB+ G ;- M;B M +Q?2 2Mi bi m+i

R Xk

AM i?2 7TBMBi2@iBK2 b2iiBM;-r2 b22F BM7HmM2MiB H K i2'B H bm 7

2t+2TiBQM H ?2vT2 #QHB+ #2? pBQ "2H iBp2eidXMQ  2vTK2i2B B 2HH b-

ii- +iQ° "2T2H M2 "#v T "iB+H2b K t

i2’ B Hbm 7 +2b i?

r2 b22F K
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h?2b2bm 7 +2b rBHH +i M HQ:QmbHViQbi #H2 K MB7QH/b U 2T 2H
Uii> +iBM; G*aV HQ+ HHv- Qp2 i?2i?2 7BMBi2 iBK2 rBM/Qr 7 QK r?
imMiQ i?2 HBM2 "Bx2/ 7HQr K T bi?2 7B bi bi2T BM /27BMBM; i?2

h?2 HBM2 "Bx2/ 7HQrK T2M+Q/2bBM7Q K iBQM #Qmi?Qr BM7BME
+QM/BiBQMb ;"Qr mM/2  i?2 BM7HmM2M+2 Q7 i?2 7HQr M/ T QpB/2
i?72 +iBQM Q7 i?2 7THQr K TX 6BM/BM; '2;BQMb Q7 i?2 /QK BM BN
T2 im # iBQMb ;"QrQ b? BMFi?2 KQbi+ MBHHMKBM i2 "2:BQMb i?
Ki2’B HBM M 2ti 2K2r vX 6QHH QBW; Hig+/ /3 M2i MHBMZBMBi2bBK F
M2 “#v TQBMithQ 22 2to= t(to) Bb M “#Bi® "BHv Q B2Mi2/ bK HH T2 i
to b XjiXtojj << 1X h?22M- 7i2r-iBA&b T2 im # iBQM 2pQHp2b mM/2" i?2
7HQrK T b-

tto+ T)= 62 " (to+ to) 62 7(to)

B T(to)+ 1 B0 T (to)(to+ to to)+ O(j tofi2) 6°°7(t)) URXeV

r 6277 (to) to+ O(j tojj?)

r?2°2r2 h VHQ  2t8"M(/t3# to) "QmMX aBMgBb M BM7BMBi2bBK H Tz
# iIBQMO(P 20jj2) i2 K Bb M2;HB;B#H2X h?2 K ;MBim/2 + M #2 +QKTm
i72 MQ 'K Q7 i?Bb 2pQHp2/ T2 im # iBQM

q
kK tto+ T)k= 1 627 (to) to;r 62 7(to) to URXdV
IbBM; T°'QT2'iB2b Q7 i?2 BMM2 T Q/m+i-i?Bb + M #2 “2r'Bii2M b-

I n

|9 |t
K to(to+ T)k = to; T 627 T(to) 1 B2 T(to) to URX3V
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r?2°@ /2MQi2b i?2 +QMDm; i2i° MbTQb2X h?2M-

O T(te)= 1 62T (tg) 1 62 T(to) URXNV

to

Bbi?2 "BmRi?v@: 22M bi® BMNB+2MBbQ¥Qi? bvKK2i'B+ M/ TQbBiBp2@/
BKTHB2B4? (k) ? b "2 H 2B;2MpMImZp "2bTQM/BM; Q i?QMQ K H 2B;
i rBiRP2fL,2:ngbm+?207? i-

. >0 M/ URXRYV

hi; ji= 4 URXRRV

LQriQ 7BM/i?2 /B 2+iBQM BM r?B+? M BM7BMBi2bBK HT2 im # iB:
i? i 1[XRW3Bb K tBKBx2#tor 22BLMb rBii?2 2B;2Mp2+iQ  +Q "2bTQM/BM
K tBKmK 2B;2Mp{HR) R G 2th = k tok 1 X h?2M-

P p—
Ktk ttor TIk="hto; 1 toi = 1k tok URXRKYV
0

h?2°27Q°2- TLQUMW2 K tBKmK M BM7BMBi2bBKtgHrBRHM @ rie @M iQ
172 iIBK2 rBMAQYT] rBHH %2 M/ i?Bb rBHH Q++m" r?2M i?2 /B 2+iBQM
T2 im # iBQM HBXMb rBi?

6Q° T2'? TbKQ 2:2QK2i'B+ HHv BMimBiBp2 pB2rTQBMi-r2 MQi2 i
2[mBp H2MiHv #2 " 'Bp2/ i #v HQQFBM; i i?2 ao. Q7 i?2 HBM2 'BX
bT2+i° HMQ K Q7 URQ[MBp H2Mi iQ i?2 BM/m+2/)pR+1D 2@ Mi® K 2

K tBKmK K :MBim/2+H?Mibi 2i+? p2+iQ  #v U M/ Bb :Bp2M #v i?2 H °
p Hm2VX h?2°27Q°2- iQ Q#i BM i?2 HBM2 ° TT QtBK iBQM iQ i?2
BM7BMBi2bBK H T2 im # iBQMb-r2 MQi2 i? ii?2 KQbi T2 im # iBC
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#v Bib H ";2bi bBM;mH " p Hm2 M/ i?Bb rBHH ? TT2M r?2M i?2 BMBI
i?72 +Q "2bTQM/BM; "'B;?i bBM;mH * p26iQiX=hR 2 2 2?iRPR-ab2 |

Q7 i?2 HBM2 "Bx2/ 7THQroR T(RR 22 mMBi v Ui?2v "2 BM 7 +i Q i?¢(
bBM+&*'(t)) Bb "2 HV MJ,(R) Bb MQMM2; iBp2 /B ;QM H K i'Bt UBi
TQbBiBp2 /B ;QMH(LBBBMQMbBM;mH BVXtMARMTHB2/ iQ b2i Q7
n Qi?Q;QM H # bBb p2+iQ b Q7 i?2 i M;2Mi bT +2 " 2M@XO2ARI'2/V#vV |
+ M #2 pB2r2/ b M BMBiB HVQV7QBHQID 1 2#wiv Tm 2 b+ HBM; BM i?2
/B 2+iBQMY-UM/ 7BM H "Qil MM MKIWBM; BM i?2 7BM H /27Q K2/ 2
i?Bb pB2rTQBMi- i?2 HBM2 ° TT QtBK iBQM iQ i?2 +iBQM Q7 i?2 7
BMBiB Hp2+iQ'b;Bp2M #vi?2i?2 vB/ PQLBQI, @ "bp2 BIDFNY U+ +Q /BM:
+Q "2bTQM/BM; bBM;niHV pMH m2mbQUKBBMiQ i?2 H27i B M +mHi2] p2+iQ
#vi?Qb2 bBM;mH “p Hm2bX h?2°27Q 2-i?2K2 MBM; Q7{?2 2B;2Mp
+ M 2[mBp H2MiHV #2 b22M i? @M ;AviMQaBMQ 7?2 bBM;mH )¥ Hm2b U
*22[m HiQi?2b[m "2 "QQi Q7pi_?xz DM /HM2bBY?i bBM;mH ~ p2+i
MV "22[m HiQi?2 2B;2MPR¥iQ PR 27Q 2-i?2 K tBKmK “;mK2Mi K
1[X RXRKQmH/ 2[mBp H2MiHv #2 K /2 rBi? i?2 H2 /BM; "BRXaKbBM;m]|
6QAi=2-r2b?Qri?Bb BRXB;m 2

FiotT(4)) = A VE TV = US
Fio " (xo)
to to+T to to+T
FotT . U—U VEHT T, U — ToU

6B;m 2 RXk, "2? pBQ Q7 7HQr K T UH27iV M/ HBM2 'Bx2/ 7THQr K °
b2iX
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RXkXR 6BMBi2 iBK2 Gv TmMQp 2tTQM2Mi

LQi2 i? i IRXBK M #2 r Bii2M b-

— a2 T (t)iT] ;
Kt tk t(to+ T)k= e K tok URXRjV
0
r?2°2
to+T(to):ziHQi) URXR9V
fo 2iTj

Bb i7BMBi2@iBK2 Gv TmMMQp-2tTBMBRNRI@QIBKR1M bBQM Q7 i?2 +H b
2tTQM2MiX h?2 6hG1ltyirBHGIBMQpB/2 BM7Q K iBQM #Qmi ?2Qr M2 “#
#2? p2 Qp2 i?2iBK2rBM/Qr Q7 BMi2 2biX q?2°2i?2 2 Bb ?B;? 6hG1
P2'vb2MbBiBp2iQ T2 im # iBQMb iQ i?2 BMBiB H+QM/BiBQMX h?2
2MiB'2bT iB H/QK BM M/ + M #2 +QKTmi2/ #Qi? 7Q°r '/ M/ # +Fr °
?B;? 6hG1l 2p2 H/QKBM Mi 2T2HHBM; bi m+im 2b BM 7Q r "/ iBK~
bi'm+im 2b BM # +Fr "/ iBKRXPb22?8B;B\/2 Q7 mbBM; 7TBMBi2@iBK?2
/IB ;MQb2 KBtBM; M/ +Q?2 2M+2r b 7B bi T QRKOLKR #HViSBhb2~2 mKj
BM i?72 Q B;BM H /27BMBIiBQM Q7 GBa#VvM/ AmM2i?22M/2am MW/ Z/ QM #
a? //2M 2i RO (h?2b2 rQ Fb- KQM; Qi?2 b-H B/i?27QmM/ iBQM 7Q
Q7 ?vT2 ' #QHB+ G*aX 1p2M iQ/ v- 6hG1 Bb biBHH i?2 KQbi +QKKQM |
G*a /2i2+iBQM /m2 iQ Bib 277B+B2M+v M/ bBKTHB+BivX

g2 K F2 MQi2 ?22°2i? i i?2 "2[mB 2KRIM)b?rg2T#220Mbm77B+B2Mi m
i?Bb TQBMi #mi BM K Mv Q7 i?2 bm#b2[m2Mi ;mK2Mib- //BiBQM H |
6°QK ?2°2 QM Qmi r2 " tmBAZX??BIM bT +ZLBM iBK2X
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Forward FTLE Backward FTLE
1.0 e

0.5

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0

0.0

6B:m 2 RXj, U V6Q'r "/ M/ U#V " +Fr */ 6hGL=70QF BB 2 Vi B QiM
i BKjZj = 10

RXkXk 6hG1 "B/;2Db

AM a? /[/2M ROHX?2 mi?Q b T QTQb2/i? i G*a 2 B/;2b Q7 i?2 6h!
;m #H2 Bbbm2br2°'2 2p2Mim HHv ° Bb2/ rBi? i?Bb /27BMBIiBQM r?2M
[127BM2/ i?2K b 2ti 2KBxBM; K i2'B H+m p2BXQU+QGR2i 28 M ZHQr +B B/
a2+iRKXNMX h?2 K BM ";mK2Mir bi? i 6hG1 "B/;2b "2 MQii'm2 K i2°
i?72°27Q 2 MQi G ;> M;B MX a? //2M 2i HX +QKK2Mi QM i?Bb BM i?2
Ki2'B H7HmMti? ' Qm;? i?2 'B/;2Bb T 'QTQ iBQM HiQ i?2 BMp2'b2 Q
0r2HH@/27BM2/6 "B/;2b i2M/ iQ #2 KQ 2 G ;" M;B MX h?Bb 6hG1 E
IB772°2Mi b+?QQH Q7 i?Qm;?2ii? Mr? i rBHH #2 /27BM2/ H i2" #v >
#2 K /12 BM 7 pQ Q7 2Bi?2 QM2X PM2 +H2 ° /p Mi ;2 Q71?2 6hG1 E
"2H iBp2Hv bBKTH2 iQ TTHv M/ 2ti 2K2Hv 277B+B2Mi i?2 b K2 +

G*a br2rBHH Db22 H i2 ' X "2HQr-r2/2i BHi?2 2pQHmiBQM Q7 6hG1

6hG1 "B/;2 2ti° +iBQM K2i?Q/b mb2 /B772 2MiB H ;2QK2i'B+ T'QT
UpB2r2/ b bm'7 +2 BM j IBK2MbBQMbV iQ 2ti" +i i?2 "B/;2b Q7 B
7QHHQr i?2 K2i?Q/b /2p2HQT2/ BM i?2 BK ;2 T°Q+2bbBM; +QKKmMB
7 QK BK d2ZINfRRR9YX AM BK ;2 T'Q+2bbBM;- BK ;2b 2 mbm HHv +
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b+ H2 M/ i?2 ;" vp Hm2b "2 2bb2MiB HHv mb2/ b /Bb+ 2i2 ?2B;?
bm;;2bi bKQQi?BM; i?2 /i rBi? : mbbB M-T QpB/BM; b+ H2@bT
22°2-7B'bi M/ b2+QM/ /2 'Bp iBp2b Q7 i?Bb ?2B;?2i 7TmM+iBQM 2 +Q
Q71?72 : mbbB M- M/i?2b2 /2 Bp iBp2b "2 mb2/iQ 2ti° +i/B772 2Mi
1?72 ?22B;?1i 7TB2H/X h?2b2 "B/;2b "2 Q7i2M 272 2/iQ bZxX2BM7@ B/;?2
/2 Bp iBpYXB/BD2M ?2B;?2i BiVVk+iBRMAPBORMbBBEQBMib "2 /27BM2/
b HFRU bm+?i? i-

1 hrf, maxi =0;
URXRS8V

2 hmax;>f max|<o

r?2°3 /2MQi2b i?2 >XblB -MQBbi?22B;2Mp2+iQ  Q7i?2>2bbB M +Q
iQi?2H “;2bi UBM K ;MBim/2V 2B;2Mp Hm2 U 2T 2b2MiBM; i?2 /B 2+
Bi Bb BKTHB2/i? i HH[m MiBiB2bh?2ZBHm +@MIBiBQM ;m ~ Mi22b
TQBMiBb i M2fi@BEMQZ2 /B 2+iBQMV M/ i?2 h2BQMQOM® p2 /QrM
UBM iR /B '2+iBQMVX a? /RDM7Bi bHX27BM2/ b2+QM/@/2 Bp iBp2 6
rBi? i?2b2 B/2 b BM KBM/- mbBM; h?i2 BR@B;PBZBR2H/ Ui?Qm;? > HH
T°QTQDb2/i?2B/2 Q7 mbBM; 6h6IVR/G2I2 b>BMKWR7EM2/ 6hG1 B/;2b
BM bBKBH 7 b?BQMiQ b2+QM/@/2 Bp, B2 MB2\ibi®m P 22 B B2 2M/
"2TH +2/ rBi?s BMi?2 b2+QM/ +QM/BiBQMX 6BRjPBAM- a2 BRTIBA 27 i
i?72 +'Bi2 B #y BKBM2 7B bi +QM/BiBQM Ui?2v@7TRA 20 2IQmMARBE ; b
BMi?2 KQbi +QKKQM /RVBMEEB QM \Q 7

1. hr ; 4i =0;
URXReV

2:h1;> 1i<0
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Forward FTLE ridges

1.0

0.8

0.6

0.4

0.2

0.0
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

6B;m 2 RX9, 6Q r /6hG1 B/;2bU 2/VQp2 H B/ QM 6hGLBIB2H/ 7Q"
BMi2;" iBQM=ilBK2

M TT Q +?2 7B ' bi T ' QTQb2/ #RY3i?M/ RiiHX2ApBbBi2/ #v a2M iQ 2 M
R9YymbBM; b+ H2@bT +2 "2T 2b2Mi IBRIMBXBH?bI? 2 BBMHBINS? 2"
rviQQ#i BM ++m  i26hG1 B/;2bi? imb2bi?27 +ii?26hG1 B/;2b
;7 /IB2Mi /vM KB+ H bvbi2K ;Bp2M #v-

dtg _
o= (to) URXRAV
h?Bb TT'Q +? HHQrb 7Q° ++m" i2 2ti° +iBQM Q7 6hG1 “B/:2bi? i :

MmK2 B+ HBbbm2b rBi? i?2 T 2pBQmb /27BMBiBQMb UMwWK2 B+ H
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RXkXj o B iBQM H >vT2 #QHB+ G*a

q?BH2 i?2 #Qp2 K2i?Q/ T°QpB/2b M 277B+B2Mir viQ 2ti> +i TT'Q
G*a- 1?2 2ti° +i2/ +m p2b 2 Q7i2M MQi i mHv G ;> M;B M Ui?2v "2
i?72 K i2’B H7HmMti?2"Qm:? i?2K Bb- BMR@M X" AM MBNBEQM 6hG1 K
H2 /iQ 7 Hb2 TQbBiBp2b U/m2 iQ "2;B{WKb M PB +#B?2-i?282hG1 Q
+ Tim 2b i?72 KQbi BM7HmM2MiB H bi m+im 2bX h? i #2BM; b B/- T Q
2vT2 #QHB+ G*a M/ MmK2 B+ H H;Q Bi?K# b2/ Q77 Q7 i?Bb /27BN
1?72 /12p2HQTK2Mi Q7 i?2i?2Q vX > HH2 T QpBEB3bM7BT RKBML2 /27B
M/ > HH2 T 'QpB/2 MmK2 B+ H BRXT H2HKKQMi2i B BN BHV (+ Qp2  i?22 /27
Q7 ?VT2 #QHB+ G*aX .2i BHb #Qmii?2 MmMK2 B+ H BKKVK2K2'®i iBQ|
r2 T°2b2Mi i?2 "2H t iBQM Q7 IR Q® 2ABR BbQR ( Bb Q7i2M BKTH2K?2
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HH Q7 i?2 /B ;MQbiB+b M/ bi'm+im 2b /27BM2/ BM r? ir b T 2b2M
+QM+2 M2/ rBi? 7TBMBi2@iBK2 i  MbTQ i M/ iRB2th+T] b TVR/+B b+ i BK 2
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i F2b i?2 HBKBi Q7 i?2b2 bi'm+im 2b b i?2 BMi2;  iBQM iBK2 :Q2b |
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q2 "2pB2ri?2b2 rQ Fb #2HQrX

RXjXR 0 B iBQM H >vT2 #QHB+ P1*a

a2 M/> ROR2(/BM2 ?vT2 #QHB+ P1*aBM bBKBH "K MM2 iQ ?v’
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i i?2 BMBiB HiBK2X HbQ- MQi2i? i 7QTjkk HH BMi2;  iBQM iBK?2
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h'qs); & (s);1) As)i

a (s); As);t) = hS): T9) URXkeV
M/i?2 K i2'B Hb?2 " i2
o( (s): Xs):1) = hqs);[a (s);t) _ _a (s);t)] As)i URXkdV

hYs); As)i
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> HH2 Y M/ "2 QdR@ G2 ;7i 2t+2TiBQM H +HQDb2/ K i2°B H +m p2b i? i
+B #H2 p "B #BHBiv BM i?2B" p2" ;2i M;2MiB Hbi° BMBM M BM7B
UBX2X-70Q" bK HH T2 imQ# #BrQp2QZ pBR2#BHBiv Q7 i?2 p2 ;20 M;
bi BM iQ i?2 T2 im #2/ +m p2 bO@NMX#2Q i/ KM 2 i?2b2 bi*m+im 2
Qm  b2RNRUS22U #2 +HQDb2/ K i2'B HE®MP2X GX2i'Bx iBQM Q7 i?
+m p2 r32 ] M/Ys) 2T 2b2Mib i?2 i M;2MiisX+hQ2MH 2|

q
%s): *oT ¥s)

" hYs); Ys)i
/[2MQi2 i?2 TQBMirBb2 i M;2MiB H K iZXB+ A »i hBMMZ PR p2° ;2/
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https://youtu.be/MK7JKjUASv8
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6B;m 2 RXRR, Go.@# b2/ pQ i2t +2Mi2'b M/ G o.@# b2/ 2HHBTIiB+
7B2H/ 7Q BMi2;TSBOQXM iBK2

i?72 bQm;?i 7i2° +QM+2Mi B+ +HQb2/ +m ' p2bX gBi? i?Bb BM KBM/- |
2Mi G ;° M;B M pQ iB+2b- HQ+ H K tBK Q7 i?2 G o. 7B2H/ "2 B/2Mi
+HQb2/ +QMp2t H2p2H +m p2 "QmM/ 2 +? Q7 i?2b2 HQ+ H K tBK
2 727272/ GQo.l@# b2/ pQTi2t MMP2'IQmMi2 KQbi +mp2b 2 272772
Go.@# b2/ 2HHBIUQBbH QGKRIGKEBHQM WXGAK 6B XRRb?Qri?2 G 0.@

# b2/ pQ i2t +2Mi2°b M/ 2HHBTIB+ G*a Qp2°H B/ QM i?2 G o. 7B2H/
pB i?Bb K2i?Q/ M/ i?Qb2 2ti° +i2/ mbBM; i?2 #H +F ?QH2 pQ iB+2
MQi T2 72+iHv +QBM+B/2- Q7i2M i?2v rBHH B/2MiBRXRERRQK2 bi ™ m
Go.@# b2/ 2HHBTIB+ G*a U#Hm2 +m p2bV M/ i?2 b2ib i?2v #QmM/
i?72 7THQrX g2 HbQ b?Qr i?2 /p2+iBQM Q7 b2ib MQi 2M+HQb2/ #v 2}
HBF2 i?2 2HHBTiIB+ G*a 7' QK i?72 T'2pBQmb b2+iBQM-i?2 ;°22M b2
Q  M;2b2ib/Q MQiX
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6B:m 2 RXRk, G 0.@# b2/ 2HHBTiB+ G*a U#Hm2V M/ b2ib i?2v #Qm
b2ib UQ" M:2V /p2+i2/ nTM/AD X7 &ZB /EQ

RX9Xj o B iBQM H 1HHBTIiIB+ Pl*a

GBF2 i?2 2vT2 #QHB+ + b2- RORT QT GbEHZIH2 B M +QmMi2 T "ib
G*aX h?2b2 "2 +Q@/BK2MbBQM R bm 7 +2b i? i- Qp2  b?Q i iBK2L
+Q?2°2Mi b2ibX G2i K i22BTH KRip2BXR)/ nBi82 [0, ] bXiX Ys)

M/Ys) "2T 2b2Mib i?2 i M;2¥8iXQh?2M- b T 2pBQmbHv K2MiBQM2/-
> HH2  /27BM2 i?2 K i2 B Hbi 2i+?BM; " i2

h'qs); & (s);1) A9)i
hY(s); qs)] URXIyV

a (s); As)it) =


https://youtu.be/HGXHxlrx1rM
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h?2M- 7Q° :BpP2M2 2/ K i2 B H bi Bb+B@2M2#v

Z
Qz()=E a( (s); s);t)ds URX9RV

h?2v K F2i?2b K2 “;mK2MelRK /2pBXrQ/ BRVXAXAR*Qmi ia{dbi

BMO( V #2HiX h?Bb BKTHB2b i?2 bQm:?i 7i2  +m p2b "2 i?2Qb2 QM
Q@ p MBb?2b @BX2%- LQiBM; bBKBH 'BiB2b rBi? i?2 p "B iBQM H °
G ;" M:B M+ b2 BM¥RRW+QM+HmM/2i? i 2HHBTiB+ Pl*a + M #2 2ti
+v+H2b Q7 i?2 7QHHQrBM; /B772 2MiB H 2[m iBQMb-

N S2 S1
= - = URX9kV
W= (o) s ad 5 52
[27BM2/ QM i?2 /QK BM
U=Fftg2U: 565, $,< <s 10 URX9jV

h?2 MMK2 B+ H/2p2HQTK2Mib r?B+? bBKTHB7v i?2 2ti° +iBQM Q7 2
QmbHV TTHViQi?21mH2 B M bi'm+im 2b b r2HHX

RX9X9 AMbi Mi M2Qmb pQ iB+Biv /2pB iBQM

AMi?2G 0. T T2 K2MiBQe2/i22 HB2Q(b HbQ /27BM2 M BMbi Mi M2
+QmMi2 T "iiQi?2 G 0. r?B+?BMD MHM2Q2nb pQ iB+BiX h2xEb iBQM
Bb bBKTHvV /27BM2/ b-

Ao(t;t):=jl (t;t) T(b)j URX99V
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T QpB/BM; M Q#D2+iBp2 BMbi Mi M2Qmb K2 bm 2 Q7 pQ ' iB+Biv /2
i?72 Ao. Bbi?2BMbi Mi M2Qmb HBKBi Q7 i?2 G o.- Km+? HBF2 i?2 HB

6B;m 2 RXRj, Ao.@# b2/ 2HHBTIB+ P1*gF@0X?2 /Qm#H2 ;v 2

RX8 _2b2 +? Qp2'pB2r

AM i?2 7TQHHQIBM: +? Ti2 b r2 +Qp2  i?2 K BM +QMi ' B#miBQMb r?B-
AM *?2 Ti2 k-r2 BMmM@#m*ed 277B+B2Mi SVi?QM T +F :2i? i BKTH2K:
i72 K2i?Q/b +Qp2°2/ BM i?Bb +? Ti2 X h?Bb rQ F Bb +©GQ&MVMHM m M/
Q7 PT2M aQm +X a@2irQ Bi BM:2Mi H2M;i? "2[mB 2K2Mib 7°QK i?Bb I
M 2ti2MbBQM Q7 i?2 bm#KBii2/ K Mmb+ BTiX *? Ti2  j Bb BM K M
TM#HBD?2/ iKiBBH22 B+ i° MbTQ i bi'm+im 2b b? TBM;X?22?8:0Q/xBH
+?2 Ti2> "2i BMb Km+? Q7 i?2 BM7Q K iBQM 7 QK i? i K Mmb+ BTiX
biBHH BM T 2T .BFGMbLEBpR27HMt@ " i2 # B2 b 7Q  ;XM2 TH2ZB77mb
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8 Bb HbQ K Mmb+"BTi biBHH BM+ M 22 MB QM BB-BI2Mi 2ti° +iBQM
7°QK i?2B  p "B iBQM Hi?2Q v mbBM; ¥ i&BMiBlHvB772T M id Ti BIpNS /
"2pB2r Q7 i?2 +QMi"B#miBQMb M/ 7mim 2 /B 2+iBQMbX

2 /2°b T°BK "BHv BMi2 2bi2/ BM MmMK2 B+ HiQQHb M/ BKTH2K2M
i2’B HBM *? Ti2 bk M/ 8X h?Qb2 HQQFBM; 7Q" H ;2@b+ H2 iKQl
+ M 7Q+mb QM *? Ti2  jX *? Ti2 9 rBHH TT2 HiQ "2 /2 b BMi2 2bi:
K2Mib M/ 2ti2MbBQMb X



*? Ti2 K

LmK# *a, 7 bi SVi2QM T +F :2 7
+Q?2°2Mi bi'm+im 2 M HvbBb

ii"B#miBQM

h?Bb +? Ti2 - +QHH #Q iBp2rQ FrBi?a? M2 _Qbb-Bb M 2ti2MbB(
mM/2  "2pB2r r8@Pni?@ H Q7 PT2M aQin +2 aQ7ir "2

mi?Q" *QMi'B#miBQMb

C "pBb M/ _Qbb +QM+2Bp2/ i?Bb T°'QD2+iX C pBb /2bB;M2/ i?2 M
K2Mi2/ 2tBbiBM; H;Q Bi?Kb-/2bB;M2/ M/ BKTH2K2Mi2/ Q' B;BM H

/2bB;M2/ 2t KTH2b- r'Qi2 /Q+mK2Mi iBQM- ? M/H2/ T +F ;2 /2p2HQ
M/ 1 Qi2 i?2 QB;BM HK Mmb+ BTiX C "pBb M/ _Qbb +QMi ' B#mi2/

kXR amKK v

LmK# damK# *Q?2 2Mi ai m+im 2bV Bb Svi?QM T +F ;2 1i? i BKTH
+Q?2 2Mi bi'm+im 2 K2i?Q/b BM M 277B+B2Mi M/ mb2 @7 B2M/H\

iR
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K2i?Q/6 272 biQ MvK2i?Q/r?B+?+ M#2 mb2/iQBM72 Q"  2ti- +i G
IMH2'B M +Q?2 2Mibi'm+im 2bX h?2i?2Q v #2?BM/i?2b2 K2i?Q/b
H bi72r/2+ /2brBi?i?2 BKQ72ti2M/BM; K MvQ7i?2BKTQ i MiBMp
BM/2T2M/2Mi /vM KB+ Hbvbi2Kbi?2Q viQi?2KQ 2:2M2" Hb2iiBM.
“#Bi® v iBK2 /2T2M/2M+2 M/ K v QMHvV #2 FMQrM Q" /27BM2/ 7Q"
iBK2@/2T2M/2Mi bvbi2Kb "2 m#B[mBiQmb BM i?2 +QMi2ti Q7 ;2QT?
[22°2i?2 2pQHMIBQM Q7 i?2 p2HQ+Biv7B2H//2T2M/b QM iBK2 M/ p:
7HQrb Bb MQi p BH #H2 7Q° HH iBK2X "v 2ti2M/BM; i?2 B/2 b 7 QK
iQi?22KQ 2:2M2° HiBK2@/2T2M/2Mib2iiBM;-BKTQ i Mii® MbB2Mi ¢
+ M #2 B/2MiB7B2/ r?B+? ;Qp2'M ?Qr K i2'B HBb i° MbTQ i2/ rBi?E
Ki2'B Hi°” MbTQ i BM 7HQrb Bb Q7 ;"2 i BKTQ i M+2 7Q" TTHB+ iB
i?72i° MbTQ i Q7 +QMi KBM MiBM i?2 Q+2 M Q" iKQbT?2°2iQ BM]
bi> i2;B2b 7Q T2 bQMb HQbi ib2 X

lb2°

kXk ai i12K2Mi Q7 L22/

bi?2Q v M/ BKTH2K2Mi iBQMb Q7 +Q?2 2Mi bi nd-RSNEReR p2 #22N
e9RYBRRIRjORGRYd M/ i?2 miBHBiv Q7 i?2b2 iQQHb 2 b #22M /2KQN
H biirQ /2+jj2iB-BINSRRRR®KRKNRII i?2°2 2 b #22M bi2 /BHv ; Qr
BMi2 2bi BM mbBM; i?2b2 K2i?Q/b 7Q" "2 H@rQ H/ TTHB+ iBQMbX
i iBQMb r2°2 H “;2Hv +QMi BM2/ iQ BM@?Qmb2 T +F ;2b /2p2HQT 2/
M/ 2M;BM22'b /p M+BM; i?2 i?2Q vX Pp2  i?22 v2 "b-i?2°2 72 p2 #22
T +F ;2b /2p2HQT2/BM M ii2KTiiQ T°QpB/2 BKTH2K2Mi iBQMb Q7
T +iBiBQM2 b QmibB/2 Q7 i?2 7B2H/X aQK2 T QpBVRIH®BZM/Hv B\
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N¢

G*a J hG " EBV- Qi?2°b BKiQ T'QpB/2 277B+B2Mi BKTH2K2Mi iBQ
UbQK2iBK2b BM bT2+B7BG +BM:BRAL MK2MYcYymBH @@Nd- M/

72r BKTH2K2Mi p "B2iviQ7 KRIB)@EhalhQRRe B2 hQ @KV X

LmK# BMi2M/b iQ mMBi2 i?2b2 BKb #v T'QpB/BM; 277B+B2Mi M/ r
iBQMb Q7 p 'B2iv Q7 +Q?2°2Mi bi'm+im 2 K2i?Q/bX "v /QBM; i?Bk
TQr2 ' 7mH iQQH 7Q  2tT2 'B2M+2/ T +iBiBQM2'b M/ HQr# B2 Q
/BiBQM- b M2r K2i?Q/bfBKTH2K2Mi iBQMb BblmK®2 TAQKBIQBF H E
bi> B;?i7Q'r '/ 2MpB ' QMK2Mi 7Q" +QMi'B#miBQMb M/ K BMi2M M
T +F ;2 + HM22 2Miai m+imd3bXPBH#? Bb 7 bi- mb2 @7 B2M/Hv- M/ E
p "B2iv Q7 K2i?Q/bX h?Bb T +F ;2 ? L In@EK2Qp2?2RAVIHBPBKTH2K2M
K2i?Q/b r?B+? i?2 Qi?2*QQ2WMQXm+imBBbXMH2 7mH iQQH i? i b?C
#2 +QMbB/2 2/ #v mb2 b r?Q T2 2 Tbh T°272  CmHB iQ Svi?QM Q"
bQK2 Q7 i?2 K2i?Q/b MQi BKMKEK®I2/ BQI 2 /2i BH2/ #°2 F/IQrM Q7
HH Q7 i?2 K2MiBQM2/ T +F ;Rio KBKE2 23/ TBHMK2MXiBQM

kXj 6mM+iBQM HBiv M/ AKTH2K2Mi iBQM

h?Bb b2+iBQM T QpB/2b M Qp2 pB2rL@nK iR 2M7/n+\@p2B @ M2 HB HbB MQm
i?72 MMK2 B+ HBKTH2K2Mi iBQMX AM2?20WBBBNTKQNIBiB/QMB+? /2i BF
i?72 rQ F7HQUIBM*@?22Q v M/ AKTH2K2MiBB®M QpB/2b M Qp2 pB21
i72Q v #2?BM/i?2 BKTH2K2Mi2/ K2i?Q/b M/ bQK2/2i BHb QM i?2 Mr
M/ MmK#2 Q7 2t KTH2b /2KQMbi  iBM; i?2 7TmM+iBQMTHBiv 2
 HHX' VWIm+? Q7 r? i Bb +Qp2°2/ 22 2 rBHH Qp2 ' H T rBi? i?2b2 b2+
"2 /27 0Q i?2 AMITQ/MRIRXIMABI® XKBbb2 i iBQM 7Q° KQ 2 /2i BH2/ i :
i?72Q vX
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LmK# BKTH2K2Mib i?2 7TQHHQr 72 im'2b 7Q " #Qi? M HvViB+ H M/ Mr

ai M/ "/ 7THQr K T +QKTmi iBQM

6HQr K T +QKTQbBiBRM K2i?Q/ (

6BMBi2 iBK2 Gv TmMQp 2tTR@QM2Mi U6hG1V (
AMbi Mi M2Qmb Gv TmMMQpPRRKQM2Mi UBG1V (
6hG1 "B/;2 2ti° RiBRNB (

G;  M;B M p2 ;2/pQ iB+Biv/2eB iBQM UG 0.V (
AMbi Mi M2Qmb pQ iB+BivdypB iBQM UA0.V (

0 "B iBOQM H?vT2 8RB+ G*a (

o0 "B iBOQM H?2vT2 #R®B+ P1l*a (

Go.@# b2/ 2HHB@YB+ G*a (

Ao.@# b2/ 2HHBTe®B+ P1*a (
6Q 7THQrb /27BM2/ #v MmK2 B+ H p2HQ+Biv / i,
aBKTH2 + 2 iBQM Q7 CAh@+QKTBH2/ HBM2 °~ M/ +m#B+ BMi2 T

g2 MQr # ' B27Hv +Qp2° i?2 BKTH2K2Mi iBQM Q7 2 +? MQi2rQ i?v 7
2t KTH2bX g2 bbmK2r2? p2 pp2HQ2®Bii*2/BBH2M #v M M HviB+ H 2t
Q #vMmMK2 B+ Hp2HQ+BIiRXNRM/b2BM2I{RKITmMiBM; i?2/2bB 2/ [m Mi
Ny #wny, /Bb+ 2iBxB/=;XB/Y U r?2°2 "272°bi?2i?2* "i2bB M T Q/m+i
X = (X0 Xn, 1) MK =(yoriiyn, 1) 272 iXiMNy ;" B/@TQBMib "2bT2+iBp2H
bbmK2 +QMbi Mi ; Bx bB p2BhvBIM + QMbiyMBRREIMI¥YX q2 + M i?2M

2T 2b2Mipc2@#v i?2 TQHIMY[j]) 7Q° bQjK2f0;::;ne 19 f 0;::;;ny 1gX
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h?2 +Q 2 Q7 K Mv +Q?2 2Mi bi'm+im> 2 K2i?Q/b "2HB2b QM TT QtBk
#v 7TBMBi2 /B772 2M+BM;VX bbmK2 r2 ? {2 tp2 +i?2 \@-p;BmdM 7 mM+il
2 X@+QKTQMIAMMY @ + QKT @ MiZIMi(to;t) 7Q° bQK2t7B22/;° /B2Mi Bb
+QKTmi2/ #v bBKTH2 7BMBi2 /B772 2M+BM;-

Ofoli +1;i1 foll Ll foliij +11 foli;j 11

2dx 2dy
O I : S - UKXRV
fai+1551 fui 5] fafi) +21 fafis) 1]
2dx 2dy

M/Tto;t) Bb "2TH +2/rBi?i?2 TT QT B i2p2+iQ @p HM2/ 7mM+iBQM
THB2/X IMH2bb Qi?2 rBb2 bi i2/- HH K2i?Q/b "2 +QKTmi2/ BM T "
#2BM; TTHB2/ Qp2 i?2 ; B/ M/ CAh@+QKTBH2/ p2 bBQMb Q7 i?2b
MT +QKTmi iBQMbX

kKXjXR LQi2b QM BMi2;  iBQM

6Q° MV G ;> M;B M K2i?Q/r2 7B bi +QKTmi2 RX@X7 HDB KB 7Q M H#v

HQQTBM; RpMNHM/ TTHVBM; M P.1bQHp2 7Q 2 +? BMBiB H +QN
Q7 i?2b2 K2i?Q/b- i?Bb T "iB+H2 BMi2;" iB@WRIiBD URXRE b ib-QpipiBi}
bi2TX hQ T'QpB/2 277B+B2Mi BKTH2K2Mi iBQMb Q7 i?2b2 K2i?Q/b-
Bb ?B:? Q' /2 2tTHB+Bi _mM;2@Emii K2i?Q/U.PS38jV rBi? / TiBp
/2Mb2 QmiTmiX h?Bb K2i?Q/ Bb BMpQF2/ b +QKTBH2/ 6P_h_ L +Q
Svi?QM BMi2RE)RiR2 (BM; iQ [mBi2 /" biB+ bT22/ mTb 7Q  i?Bb TQ i
K2i?Q/bX AM //BiBQM- #v /27 mHii?2bQHp2 rBHH #2 BMpQF2/BM ]
TTHB2/ Qp2 i?2 ;"B/X
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kXjXk 6hG1

6hG1l Bb +QKTmi2/ pB 7BMBi2 /IB772 2M+BM; Q7 M2B;?#Q BM; i" D
2B;2Mp Hm2 T Q#H2KX 6B bi- r2 Q#itBMG7RHT2MK T ¥QKThiH2 i?2
> /B2Mib mbBM; M2B;?#Q 'BM; 7THQr K Tb iQ Q#i BM iRX 6B “Bx2/
22 2-1r2 +QMbi m+ii?2 * m+?2v@: 22M i2MbQ - +QKTmi2 Bib H ";2bi
6hG1l 7Q KRVHRW

kXjXj BG1

h?2 BG1 7B2H/ Bb +QKTmi2/ BM 2bb2MiB HHv i?2 b K2r v bi?2 6h¢
/IB772 2M+BM; Bb /QM2 rBi? i?2 p2HQ+Biv 7B2H/ Bib2H7 UVB2H/BM;
“i?2°i? M i?2 7BM H BMi2; i2/ TQbBiBQMbX IbBM; i?2 p2HQ+Biv
ImMH2'B M " i2@Q7@bi° BM i2MbQ" M/ 7BM/ Bib K tBKmK 2B;2Mp F
BG1X

kXjX9 6hG1 “B/:2b

Jm+? HBF2 6hG1l- r2 #2;BM #v Q#i BMBM; 7THQr K Tbh 7Q° HH BMBI
" /IB2Mib mbBM; M2B;?#Q BM; i° D2+iQ ' B2b- +QMbi m+iBM; i?2 * r
+QKTmiBM; 2B;2Mp Hm2b M/ 2B;2Mp2+iQ " bX 6QHHQrBM; i? i-r2 TT
h?2°2 "2i?°22 K BM K2i?Q/b iQ 2ti° +i 6hG1 "B/;2b 7°QK M 6hG1 7
B/2MiB7v i?2 b K2 "B/;2 TQBMib #mi /B772° BM ?Qr i?2v 7BHi2" i?2
"B/;2 TQBMib iQ 7Q K "B/;2b UB7 i?2 K2i?Q/ /Q2b i?BbVX g2 rBHH
_B/;2 TQBMib "2 2ti° +i2/ b /2bRXBERhBM202B+t2¢-U TQBMi Bb "B/;2
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1)hr ; =0 UkXkV
2:)h1;> 1i<0 UKXJV

Mm2iQ +QM/BAROMBM ; bi B+i- TTHVBM; i?2b2 +QM/BiBQMb /B 2+iHV
rBHH H2 /iQ bm#bi MiB H mM/2 2biBK iBQM Q7 'B/;2 TQBMib bBN
2t +iHv QM "B/:;2X A7 BMbi2 /i?Bb +QM/BiBQMb Bb "2H t2/ M/ r2 H
K ;MBim/2 Q7 i?2 BMM2 T Q/m+i Bb #2HQr bQK2 i? 2b?QH/- K Mv -
bQK2 QM B/;2bV rBHH #2 B/2MiB7B2/X L2Bi?2 Q7 i?2b2 "2bmHib "2
H:Q Bi?K Bb bQK2iBK2b bm;;2bi2/ U2X;X-K “+?BM; b[liXKEMV iQ 7B
i?Bb +QK2b rBi? Bib QrM +? HH2M;2b /m2 iQ i?2 Q' B2Mi iBQM /Bb+(
7B2H/X hQ ;2i "QmM/ L7 BOHMQAb M TT Q +? /2i RMBIGV ai2;2
2ti° +i "B/;2b 7°QK BK ;2bX h?Bb TT ' Q +? Q#i BMb 'B/;2 TQBMib rk
h vHQ" 2tT M/BM; i?2 ?2B;?i 7B2H/ UBM Qm  + b2 i?2 6hG1 7B2H/V
+QM/BiBX@MBIW b iBb7B2/ M2 “i? i ;’B/ TQBMi M/ B7 bQ-r?2"2 2t +iH
TT'Q +? VB2H/b ++m’ i2 6hG1 "B/;2bi? i "2 2ti 2KBK# #H&RQT iQ +C
7QHHQrb i?2 TT'Q +? BM ai2;2 iQ Q/2° M/ HBMF TQBMib r?B+? #
/IBIBQM- MQi?2 QTiBQM H bi2T rBHH +QMM2+i "'B/;2b B7 i?2v 2
h?2°27Q 2mR2 BXKTH2K2Mi iBQM + M #2 b22M b ?2v# B/RQY¥ i?2 a+?
*@ B/;2b M/i?2 H:Q Bi?K TmiRQSTIQ ¥v@KTAiBM; M/ HBMFBM; "B/
rBi? M //BiBQM HUQTIBQM HV 'B/;2 HBMFBM: bi2TX
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kXjX8 o B iBQM H>vT2 #QHB+ G*a

*QKTmiBM; ?2vT2 ' #QHB+ G*a 7' QK i?2B  p 'B iBQM Hi?2Q v Bb 7 " |
i? M bBKTHvV +QKTmiBM; 6hG1X h?2°2 "2 irQ K BM "2 bQMb 7Q " i?B
rBi? 2" Qb "BbBM; 7' QK TT QtBK iBM; /2 Bp iBp2b rBi? 7BMBi2 /B
WKXWRX Ai im Mb Qmii? ii?2 2B;2Mp M2 @B2BIM2+FKIKi2 6hG1V

[mMBi2 Q#mbi iQ i?2 bT +BM; mb2/ BM i?2 7TBMBi2 /IB772 2M+BM; Ui?
i?72 2B;2Mp2+iQ  /B'2+iBQMb "2 p2°'vb2MbBiBp2iQi?BbbT +BM;X ¢
"2 +QKTmi2/ b bQHmMIiBQM +m p2b BM QIVI*%*iT?-ZQQ#B;BM;BM;i@ﬁnB‘ZI-Q/
2B;2Mp2+iQ b Bb Q7 i?2 miKQbi BKTQ'i M+2 B7 QM2 r Mib iQ Q#i BM
Bbbm2-6 ° xK M/ M/RTHHRQK2 BMi2;" iBM; M mtBHB v ;"B/ Q79T
2 +%2G r?2 2i?2 mtBHB v ; B/ bT +BM; Bb Km+? bK HH2 i? M i?2
UB XZX<< KBHtk;dy) VX G2FB2M Mk bQ®b (? i mbBM; ;" B/ bT +BM; i?B
rBHH "2bmHi BM BM ++m” i2 +QKTmi iBQM Q7 i?26hG1i?Qm;?-/m2
HH Q7 i?2b2 mtBHB v ;"B/ TQBMib rBHH #2 QM QM2 bB/2 Q7 ?2vT:
Bb bm;;2bi2/i? i #Qi? i?2 K BM ;" B/ M/ mtBHB 'v; B/ "QmM/ 2 +? 1
2B;2Mp Hm2b "2 +QKTmi2/ 7 QK i?2 K BM ;'B/ r?BH2i?2 2B;2Mp2+i

mtBHB v ; B/X

h?2 b2+QM/ K BM ?m /H2 ? biQ /Q rBi? i?2 /B 2+iBQM 7B2H/ 7 QK r
"2 Q#i BM2/X aBM+2 i?2b2 /B 2+iBQM 7B2H/b "2 Q#i BM2/ 7" QK 2
/B 2+iBQM Bb MQi mMB[m2 Bb /M BB, 2/MpPR X P - BKMEIQ BBb "2 bQM-
i72°2rBHH #2 Q'B2Mi iBQM /Bb+QMiBMmBiB2b BM i?2 /B 2+iBQM 7B
/IBb+QMiBMmMBiB2b + MMQi #2 ;HQ# HHv "2+iB7B2/X h?2 T'QTQb2/
/Bb+QMiBBIMI@ TBRI®2 P.1 Bb #2BM; bQHp2/X h?Bb Bb /QM2 i 2 +? bi
M/ Bb /QM2 #v B/2MiB7vBM; i?2 M2 “2bi ;"B/ TQBMib- +?2+FBM; i?
bm "QmM/BM; ;"B/ TQBMib /Q MQi ? p2 M Q' B2Mi iBQM /Bb+QMiB\
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/IBb+QMiBMmBiv #v 7THBTTBM; i?2 2B;2Mp2+iQ UbV i? i + mb2 i?2 |/
bm "QmM/BM; ;"B/ TQBMib iQ BMi2 TQH i2 i?2 2B;2Mp2+iQ" i i?2 4
BMi2 ' TQH Mi- M/ +QM7B K Bi Bb 6BM@HBM26 rBi? i?2 2B;2Mp2+iQ
MQi- 7THBT BiVX AM //BiBQ:M~ T@BMNRI?2/ 2Q b /2;2M2" i2 TQBMib
i2MbQ" 7B2H/ BMTmYBB#N+2 i?Bb "2bmHib BM 2B;2Mp2+iQ" /B 2+iBC(
aQ BM T +iB+2-i?2 /B772 2MiB H 2[m iBQM r2 +im HHv bQHp2 Bb

Ys)= bB(IVL((S); As  9)i) () 2((9) UkX9V
r?2 2
_oa(ty ot 2
(t)= OO UkX8V

M/ s Bb i?2 bi2T bBx2 mb2/ BM i?2 P.1 bQHp2 X .m2 iQ i?2 M2r /
rz "2 bQHpBM;- r?B+? "2[mB ' 2b M 2B;2Mp2+iQ°  Q B2Mi iBQM +?2
7Q° 2 +? bi ;2 Q7 i?2 K2i?Q/-r2 + M MQ HQM;2  2KTHQvV 7 M+v T 2
bBM+2 i?2v /Q MQi HHQr mb ++2bb iQ i?2 BMi2 'K2/B i2 bi ;2bX 6
2tTHB+Bi 7Bt2/ bi2T@bBx2 9i? Q' /2" _mM;2@Emii K2i?Q/ Bb mb2/
UM/ TQbbB#H2 +Q "2+iBQMKY rid22b? ICIRAR® +QKTBH2/ p2 ' bBQM Q7
bQHpP2 BM M {i2KTiiQbT22/ mT +tKEMKIBHNKER¥MhPRQM +HQb2HV
i?72 H:Q 'Bi?K Tmi 7Q i? #v 6 ~ xKONR/rBMI? >/ HBHRQKM H QTiBQMb 7Q" 7
+ M/B/ i2 G*a M/ /B7722Mi TT'Q +? iQ BMBiB H+QM/BiBQMbX

kXjXe o B iBQM H>vT2 #QHB+ Pl*a

*QKTmiBM: 2vT2 #QHB+ P1*a 7°QK i?2B  p "B iBQM H i?2Q v Bb bE
2vT2 #QHB+ G*a #mi/m2iQ i?2 BMbi Mi M2Qmb M im 2 Q7 P1*a- bQ}
i2/ rBi? 7BMBi2@iBK2 bi'm+im>2b/Q MQi 2tBbi BMi?2 BMbi Mi M2Q
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Bbi? i T "iB+H2 BMi2;" iBQM /Q2b MQi M22/iQ #2 T2 ' 7Q K2/ bQ r2
7Q mtBHB v ; B/ T 'iB+H2 BMi2;  iBQM '2[mB 2/ 7Q i?2 7TBMBi2Q@
#v +QKTmiBM; i?2 1mH2'B M " i2@Q7@bi° BM i2MbQ" #v T2 7Q KB
1?72 p2HQ+Biv 7B2H/X A7 mbBM; MmK2 B+ H/ i - Bi Bb bm;;2bi2/i?
bQHp2/ M/ B7 Bi Bb MQi-+"2 i2 MBMi2 TQH Mi Q7 i?2 p2HQ+Biv 7E
+QKTmi2/ rBi? bm77B+B2MiHv bK HH bT +BM;- "2bmHIBM; BM ++m
+QKTmi2/i?2 1mH2'B M i2@Q7@bi° BMi2MbQ - r2 +QKTmi2 2B;2!
"2T2HHBM; Pl*a-r2 bQHp2i?2 /B772 2MiB H2[m iBQM-

As)= bBMB((9); s 9)i)((9)) UkXeV

rBi? BMBiB H +QM/BiBQMb ;Bp2M #v7BQH/N KNMBX, QBQM +QMiBMm
#QmM/ "vBb 2 +22/ Q" i?2KBbMBIM/QM;2  KQMQiQMB+ HHv /2+ 2 DE
Pl*a "2 +QKTmi2/ BM i?2 b K2 7 B? BIGMKEMKHBFH Qb2HYV 7QHHQrDb |
H:Q ' Bi?K Tmi 7Q"i? #v a2 ROMI/ > HH2" (

kXjXd Go.@# b2/ 1HHBTIiB+ G*a

hQ +QKTmi2 G o.@# b2/ 2HHBTIB+ G*ar2 7B bi M22/ iQ +QKTmi2 G
+QKTmiBM; T “iB+H26]"T@PX*i Q7B +QKTmiRgQ iB*»BiBK2 rBM/Qr

Q7 BMi2 2bi M/ 7Q" i?2 /QK BM ;Bp@RM (ByXi?R?2M ;22 GRKTmi2 i?2
BMbi Mi M2Qmb bT iB HK2 M Q7 pQ iB{tRty+7TOX i6BNBHKEWBMIQR +°
i° D2+iQ v- TTHvi?2 G ®KRX¥YX RMH2W?2 G o. 7TB2H/ Bb Q#i BM2/- HQ
"2 B/2MiB7B2/X h?2M- +QMiQm" ;2M2" iBM; H;Q 'Bi?K Bb 2KTHOQ

RA7 pQ iB+Biv/ i Bb 2 /BHv p BH #H2- b Bb Q7i2Mi?2 + b2 7Q  ;2QT?vbB+ H
i2Bb /i bBirBHH #2 KQ 2 ++m > i2 M/ KQ'2277B+B2MiiQ mb2
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IYKY 7 é« Ofié

b2ib Q7 i?2 G 0. 7B2H/X 6Q 2 +? HQ+ H K tBK - 7BM/ HH H2p2H b
*QmM/i? i K tBK X 6BM HHv- 2ti° +ii?2 Qmi2 KQbi +QMp2t +HQb2/
K tBK X AM T  +iB+2-r2 HHQr 7Q° bK HH +QMp2tBiv /27B+B2M+v
i72 mb2 X h?2 +QMp2tBiv /27B+B2M+v Bb +QKTmi2/ b i?2 "2H iBp:
i?2 + M/B/ i2 +m p2 M/ Bib +QIMpR# BiAHXKR2Mi iBQM +HQb2HvV 7Q|
H:Q Bi?K Tmi 7Q i? #v 2 3KH2  2i HX (

kXjX3 Ao.@# b2/ 1HHBTiIB+ P1*a

6Q  A0.@# b2/ 2HHBTiB+ Pl*a- QM2 bBKTHv M22$ i@ +QKTmi2 i?2 |
i?72 bT iB HK2 M Q7 pQ iB+Biv i i?Bb iBK2- M/ +QKTmi2 i?2 TQBI
/B772 2M+2 #2ir22M i?2b2 irQ [m MiBiB2bX PM+2 i?2 Ao. 7B2H/ Bb
+m p2bBb T2 7Q K2/ BM i?2b K2r v b /2b+ B#XjEMP2RAR#2pBQmb |
BKTH2K2Mi iBQM +HQb2Hv 7QHHQrb i?2 H;Q @&JXK Tmi 7Q i? #v > |

KXjXN 6HQr K T *QKTQbBIiBQM

b K2MiBQM2/ T 2pBQmbHv- i?2 KQbi 2tT2MbBp2 TQ iBQM Q7 Mv 7
K2i?Q/ Bb ivTB+ HHv i?2 T "iB+H2 BMi2;  iBQMXRN/ QBN /7idQrQ|
K Tb UL X A7 i?2 +Q?2 2Mi bi'm+im 2 [m MiBiviQ #2 +QKTmi2,
bBM:H2 BMbi Mi- i?2°2 Bb MQi Km+? QM2 + M /Q iQ +?2 T2M i?Bb I
277B+B2Mi bQHp2'b- "2H tBM; 2°°Q  iQH2  M+2b- Q" mbBM; +Q 't
BMi2 2bi Bb /2bB 2/ BM iBK2 b2 'B2b i?Qm;?- " i?2 i? M i Dmbi b
i?72 + b2-""mMiQM MYUMOH2VI? i "2/mM/ Mi +QKTmi iBQM Bb #2BM;
i72 T "iB+H2 BMi2:" iBQM bi2T i? i +QmH/ #2 +B +mKp2Mi2/ #v BMi2
6B:m 2 RBMi?2 +Bi2/ iB+H27Q" +H2 "TB+im'2Q7i?2 2/mM/ M+
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i?72 b2KB; QmT T QT2 ivQ7i?27HQr K Tb-

6T = " 62 6 UkXdV

0 N 1 1 0

22t =to+T M/i?2 bbQ+B iBp2 #BM 'vQT2 iBQMBb i?2 +QKTQbBi
7Q0°2- i?2 7THQr K T Qp2  bQK@:ttBK +BM /#x Q#i BM2/ #v +QKTQbB1
+QHH2+iBQM Q7 BMi2 K2/B i2 7THQr K Tbh Q7 b?Qi2  iBK2 rBM/QrbX
QMHv bBM;H2 7HQr K T Bb /2bB 2/ #mi B7 iBK2 b2'B2b Q7 7HQ
+mi /QrM i?2 +QKTmi iBQM H +Qbi [mBi2 bm#bi MiB HHvX LQi2 i? i
rb/2bB 2/ 7QfytBK2p /2 °Bp2/ 7°QK 7THQr K Th Qp2  i?2 7TQHHQIBM;
[to;to+ T];[ty;ta+ T] i [tnstn + T]- 1?2202 +QmH/ #2 +QKTmi2/ b-

to+ T — t {
&' = ay, 6:
e’ = ey 6; 6
th+T — @b t .
6= &l U

UkX3V

*H2 "Hv-7Q 2 +? 7TlHH-7THE@ MM Ti?2 7B bi BMi2 K BB V2n2Qi® T U
+'2 i2i?Bb 7TmMHH 7HQr K T+ M #2 2+v+H2/ M/ mb2/i@¥2%2i?2 bm
:Bp2M i? i i?2 7THQr K T Bb #2BM; +QKBimB®/M2M 2hbBJv iQ BMi2 TQH
BMi2 'K2/B i2 7THQr K T U 7i2° i?2 7B I§[V(6G)BAYEG 2 -MB NI? B2HM2B HH #2
i?72 BMTmi iQ i?2 M2ti BMi2 'K2/B i2 7THQr K TX h?2°27Q 2- ""mMiQ|
BMi2 TQH iBQM @B2?iQib QM /Bb+#32i2 NG M/ “2im Mb i?2
BMi2 ' TQH i2/ K T- BX2X-
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| 166 71 6 1222

UKXNV
| 6:U! U
MI 6 Bbi?2 BMi2 TQH iB7KQRPEM- 7 Q2 My thg
%EE+T(G):|6N+k1 | 61 6g
UKXRyV
6" (G)

h?2v + HH i?Bb i?2 mMB/B 2+iBQM H K2i?Q/ M/ HbQ /27BM2 #B/B
i? ii?2 #B/B 2+iBQM H K2i?Q/Bb MQi b ++m" i2Q b7 bibQr2QK
222X AM //BiBQM- i?2v bm;;2bi M Hi2 M iBp2 K2i?Q/ 7Q" biQ"
BMi2 K2/B i2 7THQr K Th + HH2/ i?2 KmHiB@iB2 U b QMK@b2/ iQ bE
BKTH2K2Mib i?2 bBM;H2@iB2  mMB/B 2+iBQM H K2i?Q/ r?B+? Bb r
2t KTH2b mbBM; i?Bb K2i?@BK2B26B®BXQ@M 7 QK i?2 1t KTH2b : HH:

kX9 1t KTH2b

>2°2r2 b?2Qri?22QmiTmi Q7 72r 2t KTH2b- T°'QpB/2 i?2 mMiBK2 Q
i22 "mMMiBK2 # b2/ QM i?2 T ib Q72 +?2 K2i?Q/X 66HQrK To 272 b iC
bi2T- 6*@2B;6 M/ 6a@2B;6 272 iQ i?2 2B;2Mp Hm2fp2+iQ bi2T 7
K2i?Q/b "2bT2+iBp2Hv Ui?Bb iBK2 rBHH #2 "Qm;?Hv 2[m HiQ i?2 6h
H biBbi?2 2ti° +iBQMIiBK2 7Q" ;Bp2MK2i?Q/X 6Q 2t KTH2bi? i 2
i?72 /27 mHi bQHpP2  U.PS38jVr bmb2/rBi?i?2/27 mHi 2 "Q  iQH2" N
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R2@e- #bQHmMi2 iQH2  M+2 4 R2@3VX HH HMOrM BaI@jiadyE2/ Q|
*S|11jX8y:>x Ur?B+? 2 b9 +Q 2b M/ 3iQi Hi? 2 BbWKQ4 BKI@ I /i K&
i72 iBKBM;bX

.Qm#H2 :v 2 U M HviB+ H6HQrV

g2 # B27Hv +Qp2 i?BIRXEK@RBM a2+X

6B:m 2 KXR, Bhm@1 "B/;2ilig =0- BMi2:  iBQIM=iBKX hQi H mMiBK2

T2  Bi2 iP424b U7THQrK F390bc *@ 2BQ:025bc 6hG1 "B/;2 2ti° +iBQM,

0:009bVX B.?2?yT2 #QHB+te=*@- BMi2;" iBQM iBER hQi H mMiBK2 T2°
Bi2' i25219b U7HQrK T U mtl:83LV* 2B; U mt ;0B3W,c ?2vT2 #QHB+ G*a
2ti° +iBQMMS0bVX "Qi? "2 +QKTmi2/ Qp2° 9yRtkyR ;'B/X

kaBM+2 K Mv 7mM+=MEK@MB2BOVAh +QKTBH2/- i?2b2 7mM+iBQMb "2 QTiBKBx2/ N
K +?BM2 +Q/2 QM i?2 7B bi 7mM+iBQM + HHX h?Bb BMBiB H /2H v Bb Q7i2M 272
7B bi + HH- bm#b2[m2Mi 7mM+iBQM + HHb 2 Km+? 7 bi2 X
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"B+FH2v D2i U M HviB+ H 6HQrV

6B:m 2 KKkFH2v D2i 2HHBTIBBIGF2;," iBOMABK2bX hQi H mMiBK2 T2
Bi2  i29:200b U7HQrK5D050bc G 0.,4140bc 2HHBTIiIB+ G*a 2a010bMBXQ M,
*QKTmi2/ Qp2° 93ktRkR ; B/X

J1__ @k ULmMK2 B+ H 6HQrV

6B:m 2 KXj, @k 6hG1 BitRb06/16/2020 00 :00- BMi2;  iBQM=iBK?2
722 °bX hQi H mMiBK2 T283Bh207idQrK 7R80bc *@ 2 ®;085bc 6hG 1
‘B/;2 2ti° +iBQMHVX *QKTmi2/ Qp2° Nyktjj8 ;" B/X
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Z:1 ULmK2 B+ H6HQrV

6B;m 2 kX9Z2Q@2e/hG1 B/;&p=0- BMi2; iB@QMOBEK2hQi H mMIBK2 T2"

Bi2  122:461b U7HQrK2#Q0bc *@ 2B:0;038bc 6hG1 "B/;2 2ti~ &:0BIPMX

JB//HZ;1 ?vT2 #QHB+iBRI=@l5X hQi H mMiBK2 T22EBb U2 ,2B;,
0:038bc ?vT2 #QHB+ P1l*a 22R00bi\BXQMBZ?1,2HHBTIiB+iBE®&5X

hQi H mMiBK2 T2 0B®432bi@Ao0.0:0002bc 2HHBTIiIB+ P1l*a 2@:045bN\BXQ M,
HH "2 +QKTmi2/ Qp2° k8dt8Rj; B/X

kX8 E2v /2T2M/2M+B2b

HH Q7 i?2b2 BKTH2K2Mi iBQMb 2 "2H iBp2Hv bi> B;?2i7Q r */iQ m
Bb /m2 iQ i? 22 F2v /200 K#2MiBBEBEx2b iQ bT22/ mT +QKTmi iBQMb X
LmK#Ny- CAh +QKTBH2 7Q  Svi?QM r?B+? + M/ biB+ HHv bT22/ n
M/ T QpB/2b bBKTH2 7 K2rQ F7Q T "MHnK#HBKBIB b b Bl K? DM i -

" TT2 iQP.1bQHpP2 b BM #Qi? *YYUGaP. V M/6P_h_ LU.PS38jVi?
SVi?QM BMi2 T 2i2° M/ + M E@ K@ M#EBX@Wb Ubi M/ / SVvi?QM P.1 b
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+ MMQi #2 2t2+mi2mkBEPBWFIBQMbVX h?Bb T +F ;2 Bb + m+B H iQ
LmK# *aT "iB+H2 BMi2;" iBQMBb Q7i2Mi?2 KQbi +QbiHVT "iQ7 7BN
K2i?Q/bX 6BM BIMN2 TA2H TBOM ;RRT QpB/2b QTiBKBx2/ BMi2 ' TQH
Svi?QM M/ Bb miBHB®RPABM i2 CAh@+QKTBH2/ BMi2 " TQH Mi 7mMH-
277B+B2Mi BKTH2K2Mi iBQMb Q7 K2i?Q/b 2p2M 7Q" 7HQrb /27BM2.
Ip Mi ;2 Q7 i?2b2 T +F ;2b #2?BMK#?Béb #2023 K BMi BM i?2 bBKT
M/ "2 | #BHBiv Q7 /vM KB+ HHv@ivT2/ H M;m ;2 r?BH2 +?B2pBM:
bi iB+ HHv@ivT2/ H M;m ;2X

kXe Q /KT

b Q7 i?2 r'BiBM; Q7 i?BW nBoth Bl +BIQM-MiHV QM p2 bBQM yXRXRX
+QMiBMm2b rBi? i?2 K BM BKb #2BM; 2ti2M/BM; 7TmM+iBQM HBiv-
M/ 7m’i?2  bi'2 KHBMBM:; M/ QTiBKBXBM; +m "2Mi 72 im 2b- 2bT2
b+ H2 ;2QT?vbB+ H TTHB+ iBQMbX g2 rBHH HBbi TQbbB#H2 //Bil
i?°22+ i2;Q B2b, 72 im 2bfBKT ' Qp2K2Mib H 2 /vmM/2 /2p2HQTK?
MQi +m > 2MiHv mM/2 /2p2HQTK2Mi #mi rBi? TH Mb iQ /2p2HQT bQ
72 im 2bfBKT Qp2K2Mib r?B+? ? p2 MQ +m "2Mi TH Mb 7Q" /2p2HQT

IM/2" /2p2HQTK2Mi

1HHBTiB+ G*a M/ P1*a pB MmHH ;2Q/2RBRb Ua2 > M/ > HH2"  (
"a M/ /B77mbBp2i> MbTQ i # "BZBW U> HH2  2i HX (
B 2+i mb2 Q7 M2i*.6 7TBH2b 7Q" :2QT?vbB+ H 7HQrb

amTTQ i 7Q K bF2/ 1/ i
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_2r Bi2?2vT2 #QHB+ G*a 7Q 277B+B2M+v

SH MM2/

6hG1 QM MQM@1m+H2/B M K MB7QWb UG2FB2M M/ _Qbb (

a? T2 +Q?22°2Mi b2ib UJRYW/ "QHHi (

1HHBTiB+ G*a M/ Pl*a pB BM/2ti?2Q v UBYV b+? M/ a+?BHHE
1ti2M/ /B ;MQbiB+ K2i?Q/biQ j.

PTiBOQM iQ + +?2 CAh@+QKTBH2/ 7mM+iBQMb

LQ +m "2Mi TH Mb

6BMBi2 iBK2 +Q?2 2Mi b2ib pB 61J K2i?QRY8 QvH M/ M/ CmM;
S #QHB+ G*a U6  xKOMV 2i HX (
+iBp2 i  MbTQ'i# B2 b&WHH2 2i HX (

1ti2M/ 2ti> +iBQM K2i?Q/biQ j.

kXd . i1 b2ib

hrQ/ i b2ib "2 T QpB/AKMBI@i2bii?2 7TmM+iBQM HBiv7Q 7HQrb /271
B+ Hp2HQ+Biv/ i X PM2Bb MmK2 B+ HbBKmH iBQM Q7 i?2 [m bB
g2 i? MFi?2 mi?Q b Q7BQu7Qi HROEB/BM; mb rBi? i?Bb / i b2i- r?B+
2ti2MbBp2HV /m BM; /m BM; /2p2HQTK2Mi- M/ HHQrBM; TB2+2 Q
BMi?2 T +F ;2X h?2 7mHH / i b2i r b[IDB2] riRiBtiBKELK TqMT QpB/2
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i?72 p2HQ+Biv 7B2H/b Qp2  i?72 KmAQ1a?r@ii2i AB KAKRLT6M" /2i BHb
QM i?2 T ° K2i2°'b mb2/ BM i?2 bBKmH iBQM- 272" iQ i?2 +Bi2/ T T«
J1__ @k p2'iB+ HHv p2° ;2/ 2 M&yWbBBA? bditcb2/ b T 'iQ7 T T.
d8 +Q mi?Q 2/ #v i?2 mi?Q b Q7 i?Bb T T2 X qBM/ p2HQ+Biv 7B2H.
Qp2 T 2bbm 2 bm 7 +2b  M;BM; 7 QK 8yy ?S iQ 3yy ?S X h?2 +Q .
im/2- M/ /i2 " vb 2 HbQ T QpB/2/X HH /i + M #2 IQQMHQ /2/ 7
QM i?2 :Bi>m# T ;2X

kX3 Ib ;2BM QM;QBM; 2b2 +?

bQ7i?2r BiBM; Q7 LB T? 2M-Qi #22M Tm#HB+ 7Q  HQM:; #mi ? b #2
QM2 Tm#HBS iBRDRBir bi?2 +QKTmi iBQM HiQQH 7Q° HH +Q?22 2N
AM //BiBQM- Bi Bb +m " 2MiHv #2BM; mb2/ BM M QM;QBM; T QD2+
bT2+B2b i p2HBM; 7°QK mbi> HB iQ L2r w2 H M/ iBiH2/ 6S Qi2+]
/IBbT2 b2/ T2bib6X h?Bb Bb 7Bp2 v2 " UP+iQ#2 kykj @ P+iQ#2" ky
Q7 "mbBM2bb- AMMQp iBQM M/ 1KTHQVK2Mi UJ"ALV@bmTTQ i2/ T

kXN +FMQrH2/;K2Mib

h?Bb rQ"Fr bT iB HHvbmTTQ i2/ #v i?2 L iBQM H a+B2M+2 6QmM
MmK#2 R3kRR98 M/ i?2 L iBQM H 2°'QM miB+b M/ aT +2 /KBMBt
;0 Mi MmK#2  3yLaa*kyER8jk Bbbm2/i? Qm;? i?2 AMi2 /Bb+BTHBM
2M+2 UA.aV M/ "BQHQ;B+ H .Bp2'bBiv 1+QHQ;B+ H*QMb2 p iBQN



*2 Ti2" ]

iIKQbT?2 B+ i MbTQ'i bi'm+im"
b? TBM: i?2 6:Q/xBHH & /mbi TH

ii"B#miBQM

h?Bb +? Ti2 - +QHH #Q iBp2 rQ F rBi? HB >Qbb2BM J /B- >Qb?2
_Qbb-r b Q' B;BM HHVIiROHABR?RF BMpRBIYXMK2Mi

mi?Q  *QMi'B#miBQMb

HH mi?Q b +QMi"B#mi2/iQi?2 +QM+2TiBQM Q7 i?Bb T QD2+iX C
i?72/i M/r Qi2+Q/2X C "pBb/2bB;M2/i?2bim/v- BKTH2K2Mi2/ MmK
7Q°K2/ 7Q°K H M HvbBb- M/ T Q/m+2/7B;m 2bX C 'pBb r Qi2 KQb|
rBi? ?2HT 7°QK >Qbb2BM J /BX C 'pBb +QQ /BM i2/ "2pBbBQMb N
"2pBbBQMDbX

8y
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#bi® +i

a? M /mbi2p2Mib- ? pBM; ;72 i 2+QHQ;B+ H M/ 2MpB " QMK2Mi H
T°Q/m+2°b Q7 i?2 rQ H/6b /mbi #v 7 "X A/2MiB7vBM; i?2 K2+? MB
i* MbTQ'i2/ +'Qbb i?2 iH MiB+ Bb + m+B H 7Q° Q#i BMBM; +QKT
BKTQ i Mi 2p2MibX P7 i?2b2 2p2Mib- i?2 bQ@+ HH2/ 6:Q/xBHH &6
rbi?2H ;2bi M/ KQbi BKT +i7mH BM i?2 H biirQ /2+ /2b M/ mM/:
BMi2 2biBM; i° MbTQ i T ii2"MX "v mM+Qp2'BM; /QKBM Mi- Q; MB>
i?2rBM/p2HQ+Biv7B2H/b- FMQrM b G ;" M;B M+Q?2 2Mibi m+im"2
iQ/2b+ B#2 M/[m HBi iBp2HvV T 2/B+i+2i BM bT2+ib "2H i2/iQi?2
b Bii p2 b2bi?2 iKQbT?2 2 Qp2 i?2 iH MiB+X AM //BiBQM- r2
2vT2 #QHB+Biv- H2 /BM:iQ/ biB+ +? M;2bBMi?2Db? T2 Q7 i?2 THm
q?BH2 i?2b2 iQQHb ? p2 #22M [mBi2 2 /BHv /QTi2/ #v i?2 Q+2 MQ
? p2 biBHH v2iiQ 7mHHv i F2 2QH/ BM i?2 iKQbT?2 B+ b+B2M+2b N\
i?72 /p Mi ;2b Qp2  i° /IBiBQM H iKQbT?2'B+i° MbTQ i K2i?Q/bX

i XR AMi"Q/m+iBQM

PM i?2 i?B / r22F Q7 CmM2 kyky- 2 QbQH PTiB+ H .2Ti? U P.V K2
OQmb 1°QbQH P#QiB+ L1hrQ'F U 1 _PL1hV bmM T?QiQK2i2'b HQ+
"2+Q°/2/ H2p2Hb #Qp2 i?2 HOM;@i2 K # +F;"QmM/ P.X h?2 Q#b2
+ mb2/ #v THmMK2 Q7 /mbi- r?B+? /2T "i2/ 7" QK i?2 r2bi2" M +Q bi (
h?2 mMmbm H 2ti2Mi M/ +QM+2Mi" iBQM Q7 i?Bb 7B+ M /mbi TH1
MB+FM K2 M/ Tmb?2/i?2 k?2+Q@M+2M$IJiBQM 7 °~ #Qp2i?2 |XaX 1My
i HS'Qi2+iBQM ;2M+v3gbKUIBS Ynj8HBiv bi M/ */ BM KQ 2 i? M dy B
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K2 bm 2K2Mi bi iBQMb HQ+ i2/ BM i?2 bQmiR &)ekihX2a XQQP ¥BEH M/Mmkx (
THmMK2 i® p2H2/ +'Qbb i?2 iH MiB+ P+2 M- bHB/BM; #Qp2i?2 K "B
K tBKmK THmMK2 HiBim/2 Q7 e@3 FK M/ M TT QtBK i2 H v2 i?B+F
i?72 +?2 ° +i2°BbiB+b Q7 i?2 a ? ° MKRBRE V2rFUia B¥+iQ'v M HvbBb Q
"2+2TiQ  "2;BQMb BKT +i2/ #vi?Bb THmMK2 /2MQi2 M p2  ;2i p2Hb
#H2/i?2 THMK2 iQi> p2H +'Qbbi?2 iH MiB+ P+2 VNBMPMATORABK iz
i?72 7°B+ M +QMiBM2Mi- i?2 THMK2 K tBKmK /2MbBivr b 2 +22/ QI
P.p Hm2 "2 +?BM; b ?B;? bR M/ K tBKmK P.p Hm2 #Qp2 RX8 |
"2 #2irB2M 30L MBOg 10q # b2/ QML a JQ/2  i2 _2bQHmMIiBQM AK
aT2+i"Q > /BQK2i2  UJP.AaV/ i X 6Q i?2K2MiBQM2/ 2 -bm+? ?B;?
MMT 2+2/2Mi2/ /m BM; i?2 KQMi? QXCmM2 bBM+2 kyyk (

Ai rQmH/ #2 +? HH2M:;BM:; iQ HQ+ i2 i?2 2t +i Q"B;BM Q7 i?2 2KBbb
/mbi THMK2 #mi /22T HQQF BMiQ i?2 JP.Aa b i2HHBi2 BK ;2'v Q7 /
?BMib i +2Mi° H M/ r2bi2"M "2;BQMb Q7 LQ i? 7 BRKX iPR2M B;BM
i7Qm;?i?2 :Q/xBHH /mbiBMi mbBQM BMiQ i?2* "B##2 MBb + i2;Q"
2KBbbBQMb H2 /BM; iQ i?2 7Q K iBQM Q7 i?2 THmMK2 /B/ MQi b?Qr b
um 2i HXe)ebm;;2bib i?72 KQ/mH iBQM Q7 bvMQTiB+ K2i2Q QHQ;B+ H
#2?2BM/ i?2 ++mKmH iBOQM Q7 /mbi M2 ~ i?2 +Q bi Q7 7B+ X AM
Q7 LQ'i? iH MiB+ am#@i QTB+ H >B;? UL a>V bvMQTiB+ bvbi2K
JQ/2°M@1° _2i' QbT2+iBp2 M HvbBb 7Q° _2b2 "+? M/ TTHB+ iBQ
"2 M HvbBb ;2QTQi2MiB H ?2B;?i ieyy?S QM i?2/ vb T°'BQ iQ i?
Imbi THMK2 iQr "/ i?2 * "B##2 MX h?2v MQi2 i? iCmM2 kyky L a> ;Z
"2 QM p2° ;2 3y K ?B;?2° i? M i?2 RN3y@kyky +HBK iQHQ;vX h?E
i?72 bT2+B7B+ HQ+ iBQM Q7 i?2 L a> bvbi2K- MQ i? Q7 i?2 THmK2
;2QTQi2MiB H MQK Hv +QK#BM2/ rBi? bi' QM; /mbi 2KBbbBQMb 7°
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?2BbiQ B+ :Q/xBHH /mbi BMi ' mbBQMX h?Bb 2t KTH2 Q7 i?2 bvMQTiE
BMi'mbBQMb 7m i?2" KQiBp i2b i?2 M HvbBb Q7 B 7HQr Qp2  i?2
i?2 BMi2 @+QMM2+i2/M2bb #2ir22M i?2 7HQr "2;BK2 M/ /mbi BMi m

P ; MBxBM; ai m+im 2bBMi?2 iKQRWMIBZVBM;i?22Q ; MBXxBM; bi m+i

2QT?vbB+ H7HQr Bb M BKTQ i Mi T i Q7 mM/2 bi M/BM; i?2 i N
mMM/2  i?2 +iBQM Q7 i? i THQrxX 6Q" 2t KTH2- BM i?2 Q+2 M- iQ FM
i?72 :mH7 Q7 J2tB+Q Bb i MbTQ i2/iQ ?B;?2  H iBim/2b BM i?2 iH N\
iQ B/2MiB7v i?2 -mH7 ai’'2 K M/ mM/2 bi MV/BRila BBBBBIM ;HV-BH2 b B 2(
KQbT?2'2-i?2bT 2/ Q7 rBH/7B 2 bKQF2 Qp2 " H ;2 /Bbi M+2b Bb |
bi m+im 2b-r?B+? K v MQi ? p2 bT2+B7B+ MQK2M+«HRK&K hQbbQ+B
B/2MiB7vi?2b2 bi m+im 2b M/ mM/2 bi M/ ?Qri?2v2pQHp2- M 2Mb
# b2/ Q bQ@+ HH2/ G ;" M;B M TQBMi Q7 pB2r Kmbi #2 i F2Mc i?E
2pQHMIBQM Q7 i?2 7HQr b i?2 K i2'B HBb i MbTQ'i2/ BM BiX ai’
rBM/ # “#b +QK2 7°QK p2HQ+Biv/i i QMHv M BMbi Mi BM iBK2 M
bB;?i 7Q K i2'B Hi°” MbTQ i Qp2  bQK2 7BMBi2 iBK2 rBM/Qr BM ?B
HBF2 rBM/ p2HQ88e8XBAM/b/(BiBQM- i?2b2 [m MiBiB2b "2 7° K2@
+QM+HMbBQMb /> rM 7°QK i?2K + M #2 bF2r2/ # b2/ QM i?2 7° K2 Q
Qmi #v "mD +F M/ JB//2H BM “2pB2r Q7 7HQr pBbm HBx iBQM i2+"
i H b+B2RIB-2i2Zb2 BMbi Mi M2Qmb UQ  bQ@+ HH2/ 1mH2 B MV i2+:
rBi?BM i?2 iKQbT?2'B+ b+B2M+2 +QKKmMMBIivX "mii?2v bm;;2bi iK(
+QmH/ #2M27Bi 7°QK mbBM; 72 im'2@# b2/ 2ti° +iBQM i2+?MB[m2b
G; M;BM+Q?2 2Mibi'm+im 2bX

AM 7 +i- i° MbTQ i 72 im 2@# b2/ K2i?Q/b UG*a M/ 7BMBi2@iBK?2
TTHB2/iQ iKQbT?2 B+ TTHB+ iBQMbX h?2 TTHB+ iBQMb ? p2°
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+ Q#2b M/ 29CREMRRRKOR]8RjdR83 iQ ?m "B+ M2 BMi2MbB7B+ iBC
i BMKIBHRK-RKNRj)- M/ i?2 /vM KB+b Q7 i?2 “+iB+ M/ Mi “+iB+ TC
AdNKRjKROYXK >Qr2p2 - KQbi Q7 i?2b2 HBbi2/ bim/B2br2°2T2 7Q K2/
+Bbib " i?2°i? M iKQbT?2 B+ b+B2MiBbib-/2KQMbi> iBM;i? ii?2 il
MQi /QTi2/ i?2b2 K2i?Q/b b "2 /BHv b i?2 Q+2 MQ; T?B+ +QKKm
r2 b22F iQ //iQ i?2 ;"QrBM; #Q/v Q7 HBi2  im'2 /2KQMbi' iBM; i?
i2+?MB[m2b 7Q° iKQbT?2 B+ b+B2M+2 BM i?2 ?2QT2b i? i T° +iBiBC
i?72B° iQQH#Qt2bX g2 272 i?2 "2 /289@ QCMIKQ 2RIi2HRHR/ +QKT "B
Q7 bQK2 Q7 i?2 +QKKQM K2i?Q/b BM [m MiB7vBM; iKQbT?2 B+ i I
mbBM; +Q?2 2Mi bi'm+im 2 K2i?Q/bX

hQ bim/vi?2i> MbTQ'iQ7 7 B+ M/mbi + Qbbi?2 iH MiB+ P+2 M- b
i D2+iQ v@# b2/ TT Q +? iQ 2Bi?2 BbQH i2 i?2 QW &2 "2;BQM
Q bim/vi?2 i MbTQ i T ii2"M M/ ;2Q; T?B+ "2;BQM BIBRXi2/ #v i
hQ 2bi #HBb? +QMM2+iBQM #2ir22M bQm +2 M/ 2+2TiQ  “2;BQMb
"2 +QKTmMi2/ 7°QK HQ+ iBQMb /QrMrBM/ HQM: i?22 T 2p H2Mi /mbi i
i° D2+iQ B2b "2 +QKTmi2/ 7°QK FMQrM bQm +2 "2:BQMb /m BM; M
[2MiX h?2 "Q#mbiM2bb Q7 i?2 HBMF ;2 #2ir22M i?2 bQm +2 M/ “2+2
2p Hm i2/ mbBM; 2i'B2p Hb Q7 /mbi THMK2b 7R} RGBR2HRIN “2KQ
/IBIBQM- bQK2 :"QmTb i F2 M 1mH2'B M TT'Q +? BM M ii2KTi iQ
K2+? MBbKb Q7 i Mb@ iH MiB+/mbii MbTQ iX AMi?Bb TT Q +2-i
bvMQTiB+ +QM/BiBQMb 7' QK 72r/ vb T'BQ iQ i?2 i?2 2KBbbBQM
?2 b 2 +22/i?2 2+2TiQ  "2;BQMX AM bim/B2b AQR QQMIRE @ hxBW H
Q7 MQK HB2b BM ;2QTQi2MiB H ?2B;?i M/ rBM/ p2HQ+Biv 7B2H/b
iQ"B+ +HBK iQHQ;v URNNR@kykyV BM +QMDmMM+iBQM rBi? i?2 M H
mMM/2 HVBM; iKQbT?2 B+ +B +mH iBQM T ii2 "Mb "2bTQMbB#H2 7Q
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BM+B/2MibX AM KQbi + b2b-i?2b2 T ii2°MbTQBMiiQ M MQK Hv BN
TQbbB#H2 BM/B+ iQ'b Q7 ?BbiQ B+ /mbii> MbTQ i BM+B/2MibX q?
*?2 F° #Q'iv 21 kBXB/ZMiB7B2/ K DQ™ 2 QbQH i° MbTQ i T i?r vb + ¢
2ti2M/BM; i?2 +QM+2Ti Q7 iKQbT?2'B+ 'Bp2'bU bV7Q ri2 pTQ
"Bp2'bU _bVX "V/QBM;bQ-i?2 mi?Q ' br2'2 #H2iQ /2p2HQT 7 Kz
2°QbQH i° MbTQ'i 2p2Mib 7Q  /B772'2Mi K DQ" 2°QbQH bT2+B2b

Imbi 11?2 iBK2 Q7 i?2 :Q/xBHH biQ KX aBKBH "iQi?2G ;" M;B M

"2i'B2p Hbb2'p2 b "2 HrQ H/2p Hm iBQMRA®EX i?2 1mH2 B M M H

_2: "/H2bb Q7 i?2 TT'Q +?-B/2MiB7vBM; TQbbB#H2 BM/B+ iQ b Q7
7 +BHBi i2 T'2/B+iBQM Q7 i?2K BM i?2 7mim 2X g?BH2 i?2b2 bim,
K DQ +QMi'B#miBQMb iQr /b i?2 ;Q Hb i?2v b2i Qmi iQ +?B2p2-
Q7 mM/2 bi M/BM; i?2b2 /mbi 2p2Mib i? ' Qm;? i?2 H2Mb Q7 1mH2 B
bi'm+im 2bX AM i?Bb T T2 - r2 HQQF i i?2 :Q/XxBHH /mbi 2p2Mi
G; M;BM TT Q +?- +QmTH2/ rBi? bQK2 1mH2 B M /B ;MQbiB+b-

H ;2@b+ H2 i2KTH i2 7Q i MbTQ i r?BH2 i?2 /mbi THmMK2 r b T Z
ii- +iBM;- "2T2HHBM;- M/ #QmM/BM; bi m+im 2b U/2b+ B#2/ #2H
"Q /K T7Q /mbii> MbTQ'i/m 'BM; i?Bb ?BbiQ B+ 2p2MiX

iXk J2i?Q/b

6Q  i?Bb rQ F-r2 K BMHvV 7Q+mb QM K2i?Q/b r?B+? r2 rBHH 272" |
K2i?Q/bod r?B+? rBHH #2 /2b+ B#2/ KQ 2i?2Q Qm;?Hv #2HQrX g2 T 2
TTHB+ iBQMbBM ?B;?2@H2p2HK MM2 iQ7 KBHB 'Bx2i?2 2 /2 rE
Q7 i?2b2 K2i?Q/bX h?2°2 Bb ;QQ/ /2 H Q7 Mm M+2 “2H iBM; iQ ?
BKTH2K2Mi2/- [B772 2M+2b #2ir22M bQK2 K2i?Q/b- M/ r?2M Bi Bb
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MQi?2 X q2 QKBi KQbi Q7 i?Bb /Bb+mbbBQM 7 QK i?2 K BM i2ti #m
i?2 BMi2 2bi2/ 2 /2° BM bmTTH2K2Mi HK i2°B HX

JXkXR 6BMBi2 hBK2 *Q?2 2Mi ai m+im 2D

G ;° M;B Mi2+?MB[m2b 7Q° mM+Qp2'BM; T ii2 "Mb "2H i2/iQ K i2 E
TQr2 7mH iQQHDb Qp2 1?2 Heb9&2¢ IRej-/RORYyYRY{RR®RjeR 9e
RO-R8YK h?2b2 i2+?MB[m2b r2°2 #Q°M Qmi Q7 i?2 /2bB 2 iQ ;2M2" H
7°QK miQMQKQmb /vM KB+ HRBWeRKW/ii?2bvZ" i?72K iQ i?2 7TBMBIi2
MQM miQMQKQmb b2iiBM;- TT' QT B i2 7Q" "2 HBbhiB+ ;2QT?vbB+
7TBMBi2@iBK2 Gv TmMQp 2tTQM2Mi U6hG1V M/ +HQb2Hv 2H i2/ G
UG*aV ? p2 2K2 ;2/ b KQM;i?2 KQbirB/2Hv mb2/X h?2b2 K2i?Q/b T
7" K2@BMp "B MiV/B ;MQbiB+b 7Q " 2ti° +iBM; i?2 KQbiBM7HmM2MiB
Q bm'7 +2b UBM j. 7THQrVXbhn2+7mT 2b#/QHBp2/ 7 QK i?2 K2MiBQM?2
+ MT Q/m+2 bF2H2IQM 7Q i° MbTQ i BM mMbi2 /viBK2@/2T2M/2]
+m p2b Q bm'7 +2b "2bTQMbB#H2 7Q" ii° +iBM;- "2T2HHBM;- M/ #

iBK2 rBM/Qr Q7 BMi2 2biX hQ /27BM2 i?2K- 7B bi +QMbB/2"i?2 7Q
pB2r2/ b /vM KB+ H bvbi2K Qpr@bBRK2MEBIQMH bK®QU?ZK ;MB7QH
R3 Q32V-

—t= [ t;t); t2U M ; t21 R
dt UjXRV

t(to) = to

RE>VT2 #QHB+0 K2 Mb i? ii?2 bi'm+im 2b 2tTQM2MiB HHv ii° +i Q" "2T2H M2 °
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h?2M-i?2°2 2tBbib 7 KBHv QT GR7URRROMTBEBRWYHQr K TbV bbQ-
rBi? i?72 /vM KB+ H bvbi2K ;Bp2M #v-

6,:1 | Ul U
UjXkV

- t(tosto; to) 71 t(t;to; to)
BMr?B+? eBig2K TTBM; 7Q r '/ BW<itBKRPK TBM; # +Fr /b BM iBK2
h?22 7HOr K Th- b /2TB+i2XFB MB35 QR QWO "2 BYMM i?2 7THMB/ i M

BMBiB i iBK2K T i?2K iQ i?2B° HQ+ iBQMb it QK2TQU?22TBK 2
+ M #2 TQbBiBp2 Q  M2: iBp2VX hQ 2ti> +i 72 im 2b 7°QK i?2 7HQr

Figt (Ao) = 4 VF;T'V = UZ

/\ /\

Fi T (x)
to to+T to to+ T

F2™ (x0)

Fporl.U—U VEPT T U = T U

6B:m 2 jXR, G27i, +iBQM Q7 i?2 7t Q4 /K2 M QHVQ bAB G2 ii 72 iBK 2
rBM/Qgto+ TIXE2'T +ib QM 2H2K2Mib Q7 i?2 /QK BM M/ K Th i?2K iQ
Aib +iBQM QM Db2i + M #2 /27BM2/ BM G22(AREHHGIBMs) B MM2",
Ujto 2 AggX _B;?i, +iBQM Q7 i?2 HBM2 ° TT QtBK iBQM Q7 i?2 7H(
BM7BMBi2bBK H +B +H2n/27@pR2/i22 pR KRR+ PFX h?2 /2 Bp iBp2
Q7 i?2 7THQr BT- +ib QM 2H2K2Mib Q7 i?2 i M;2Mi bT +2 UBX2X-
to M/ K Th i?2K iQ 2H2K2Mib Q7 i?2 i M;2Mi BE ©2° TQ&Mbh 22K |

K2 MBM; Q7 i?2 2B;2Mp Hm2b 7" 2B;Mp@2BQHR2@VHV #2 b22M i? Qi
ao. Q76T =10 X h?2bBM;mH ~pIHM2b2W[Bn;Hd iQ i?2 b[m 2 "QQi Q°

2B:2Mp HM2bMJ i22 “B:2i bBM: V" p2 i@ B UQ i?2 2B ANp2+iQ b U

*mM+?2v@: 22M/27Q K iBQMi2MbQ BMi2 Kb Q7 i?2 HBMX®Bx2/ 7THC

* () =(r 6°T)r 8577 (to): UjXjV

to



~

83 +Nzy T kY én yNT O« 2é yh « 1 zy0él NY ;n2204a4az
r?2°2 2T 2b2Mib i?2 /2 Bp iBp2 rBi? "2bT2+i iQ M2 BMBticB H TQbE
Bb i?2 7THQr K T /m> iBQM Q> bQ@+ HH2/ BMi2;" iBQM iBK2 Ur?B+*
iBp2VX h?2 Ki"Bf) Bb bvKK2i'B+ M/ TQbBiBp2@/27BMBi2viBi? "2 H
+Q "2bTQM/BM; Qi?QMQ KrBIiPBf 2R p:2ngilQm? i? i-

I n>0 MY/ UjxXov

hi, ji= j: UjX8V

h?2°2 Bb p 'BiBQM H i?2Q v 7T@N7PR22BMHIB2 Bi*an¢im 2b 2 7Qmn
B/2MiB7vBM; bQHMIBQM +m p2b Q7 i?2 K tBKmK MAKBMBKmMK 2B;
r?B+? b iBb7v +2°i BM +QM/BiBQMb "2H iBM; iQ i?2B° BM7HmM2M+2
iQ M2 “#v bQHmMIBQM +m p2bX h?2 p "B iBQM H G*a K2i?Q/ T QpB
+Bb2 bm'7 +2b r?B+? /QKBM i2 7THMB/@T “+2HT/D7QBKIiiB QWM -Qtpri i
bm+? bm 7 +2b "2 Q7i2M [mBi2 +QbiHvV iQ +QKTmi2-+ M #2 +? HH2
"2+2MiHV #22M b?QrM iQ H +F "Q#mbiM2bb iQ mM+2"i BMiv BM p2H(«
?22°2Mibi'm+im 28K2iH2bM iBp2Hv-i?2 6hG1 U 7BMBi2@iBK2 M H
Gv TmMQp 2tTQM2MiV 7B2H/ Bb b+ H ~ 7B2H/i? i Bb "2H i2/iQ i?2
bi 2i+? Q7 BMBiB HHv UBM7BMBi2bBK HHvV M2 "#v T "iB+H2b Qp2
i? 1i?72 K tBKmK 2B;2MpZ¢i)QBQRZb i?2 /B 2+iBQM BM r?B+? M BM7BI
im# iBQM rBHH mM/2 :Q i?2 K tBKmpK_l;QQ‘rB’{thBBFbﬂM#QpZ‘ i?2
7TBMBi2 iBKts;BpM/Mr?2 2Bb i?726hG1-/27BM2/ b-

to+ T - 1 . H

to (to)—ﬁHQl) UjXeV
g?BH2i?26hG1 7B2H/biBHH 2[mB ' 2b bB;MB7B+ Mi KQmMi Q7T °
BKTH2K2Mi iBQM + M #2 QTiBKBx2/ pB T  HH2H +QKTmiBM;- bB;N
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I iIBQM iBK2X g2 mb2 M BM@?Qmb2 Tvi?QM T +F ;2- i? i K F2b ml
Dmbi@BM@iBK2 +QKTBH iBQM-i? i HHQrb 7Q [mB+F +QKTmi iBQ
M/ BMbT?2 B+ H+QQ /BM i2b TT QT B i27Q ;HQ# H ;2QT?vbB+

P7i2M- "B/;2b Q7 i?2 6hG1 7B2H/ + M #2 mb2/ b RO9YUtMT7P22vT2 #
2 bB2bir viQ B/2MiB7v 'B/;2b Bb iQ bBKTHv mb2 i? 2b?QH/BM; K
6hG1 p Hm2b #Qp2 +2°i BM i? 2b?QH/- vB2H/BM; "2;BQMb Q7 ?B
# +Fr */ iBK2X Pi?2° K2i?Q/b 2tBbi iQ 2ti° +i +m p2b UBM k.V i? i m
2vT2 #QHB+ G*aX * "2 b?QmH/ #2i F2M r?2M BKTH2K2MiBM; i?2b2 |
r "2 Q7 TQi2MiB H TBi7 HHb b i?2v + M bQK2iBK2b “2bmHi BM 7 HI
b?2 *B7 //BiBQM H +'Bi2 B Bb MQi b8)XbBBi2/ ®QMr2i MBMH;iD( pB
Q7 G*a Qp2'H B/ QM 6hG1 r?B+? +QM7B Kb i? i HH Q7 i?2 BKTQ" i
"2 BM/22/ ii’ +iBM; G*aX

6Q  i?Bb rQ F-r2 bi i #v 7Q+mbBM; QM # +Fr '/ iBK2 6hG1 7B2H/b-
?22°2Mibi'm+im 2b X2 B2 BM "2 bQMr2 /Q i?Bb BbiQ 2HmM+B/ i2
+ T #BHBiB2b Q7 i?2b2 K2i?Q/b M/ /2KQMbi i2i?2B mb27mHM2bb
h?2b2 bi'm+im'2b "2 +QKTmi2/ Q" MR]imKk2AIBMiQ2 +m " 2Mi iBK2X
ii° +iBM; bim+im'2b "2 +QKTmi2/ mbBM; QMHvV +m "2Mi M/ T bip2
+ M #2 BKTH2K2Mi2/ BM U2bb2MiB HHvV "2 H@iBK2 iQ BM7Q K /2-
TTHB+ iBQMb- bBM+2 i?2 p2HQ+Biv/ i Bb "2 /IBHv p BH #H2X "v
Ui?BMF i?2BMp2' b2 #23XB Q2 Q@ KBm22Qp2  i?2 tR2TFBM/Qr
i?72°27Q°2 "2[mB 2 7mim 2 p2HQ+Biv/ i 7Q i?2B  +QKTmi iBQMX h
i?72 p2HQ+Biv 7B2H/b iQ K F2 mb2 Q7 i?2K 7Q" "2 H@iBK2 /2+BbBQ
2°"Q° M/ mM+2'i BMivX

q?BH2 ii> +iBM: bi'm+im'2b "2 +QKTmi2/ 7 QK i?2 # +Fr "/ iBK2 bvk
MmBiv Q7 i?2 7THQr M/ i?2B /QKBM M+2 "2H iBp2iQ M2 "#v K i2 B |
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7Q° T HEQHRQ i BQM Q7 i?27mim 2iBK2rBM/Qr-T 2b2 pBM;i?2B m
iBp2 b2iiBM;- brBHH #2 /2KQMbi™ i2/X AMRKSBIBQMiBBM bR +MmrQb
? p2 #22M b?QrM iQ +i b 6 B # ByXXtH20b\2 BMEBH m ' R@byy AR
iKQbT?2 B+ 7HQrb- #2? pBM; b T i?rvb 7Q K i2'B H iQ #2 i° MbT
BMi2 2bi2/1Q b22B7i?2b2 B # B/;2b T2 bBbi2/ QM Km+? H ;2 b+
i2°bVX g? ir27QmM/ bm;;2bibi? ii?2 6 B  # B/;26 +QM+2Ti K v biE
"QH2 BM i MbTQ i/2T2M/b QM r?B+? bB/2 Q7 i?2 # B/;2 1?2 K i2'B
6 B ; mj > X

6B:m 2 jXk, "2? pBQ Q8% BMBIBIBIMEHRI#ii~ +iBM; G*a UH27iV r?B+?
6 B> #°B/:26 M/ MBRIBQ 2 b K2 ii° +iBM; G*a U'B;?iV 7i2° bQK:
FBM/Qr Q7 BMi2 2biX

JXkXk AMbi Mi M2Qmb *Q?2 2Mi ai m+im 2Db

AM //BiBQM iQ +QKTmiBM; i?2 bi m+im 2b K2MiBQM2/ #Qp2 r?B+?
T-QM2 + M + @K ii M2@mbm 2b- "2[mB 'BM; i?2 p2HQ+Biv QMHV |
toX h?2b2 BMbi Mi M2Qmb bi' m+im 2b "2 i?2 7BMBi2@iBK2 +Q?2 21
T;Q2bBM7BMBi2bBK HHvV iQ x2°'Q M/ HBF2 i?2B  7BMBi2 iBK2 +Qm|
T'QpB/BM; M ii’ +iBp2 Hi2 M iBp2 iQ Qi?2° +QKKQM 1mH2'B M [
+m " 2Mi /i 7 K2-i?2v "2 bBKTH2 iQ +QKTmi2 M/ Q7i2M + M BHH
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iBK2 bim+im 2bf 2;BQMb rBi?BM i?2 7THQrX h?2b2 bi m+im 2b "Bk
2B;2Mp2+iQ b Q7i?21mH2 B M ™ i2@Q7@hbi” BMi2MbQ - ;Bp2M #v,

Ati)= 5 1 g+ (r Ht0) ujxdv

r?2 dty;t) Bb bvKK2i'B+ K i'BtrBi? "25HMB+RMp2B™mQB/BM; Q i?QMQ
2B;2Mp22r@iB2f1;2::;ng bm+? i? i-

S1 s, M/ UjxX3V

h2; 21 = UjXNV

BQHHQIBM: LQHRRK2BM+X (BK2MbBQM H 78 Qr-2/2TVeG 5B\p 24 v -
U 2bsTX- r?B+? 2 BMbi Mi M2Qmb Gv TmMQp 2tTQM2Mib UBG1bVX
Q7i?26hG1 7B2H/ b BMi2; iBQM iBK2 ;Q2biQ y-

CHBR™ (to)= s (to;to) UjXRyV

r?22°2i?22 bmT2 QMBTi2MQi2b r?2i?2" i?2 HBKBiVBO 7#QHEXQp2 U
AM i?Bb rQ F-r2 +QKTmi2 i?2 BG1 7B2H/ iQ B/2MiB7v "2:BQM Q7
bB;MB7B+ Mi BMbi Mi M2Qmb ?2vT2 #QHB+ /27Q K iBQMX

iXkXj 0Qi2t A/I2MiB7B+ iBQM

h? " Qm;?2Qmi Qm° M HvbBb-r2 B/2MiB7v pQ i2t bi m+im 2b BM i?2 €
TQ i Mi "QH2 BM i?2 2pQHmMIiBQM Q7 i?2 /mbi THmK2X A/2MiB7vBMN
MQibi M/ °/ M/ r2 K F2 M ii2KTiiQ mb2 KQ 2 +QKKQM K2i?Q/biQ
im*2b r2 "2 7Q+mbBM; QM "2 BM/22/ pQ iB+2bX AM //BiBQM- r?E
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i?2 biQ Kb r2 7BM/ "2 +v+HQM2b UQ" MiB+v+HQM2bV-r2 b?Qri? i
+? ° +i2°BbiB+b Q7 +V+HQM2b- 7m’i?2" /2KQMbi > iBM; i?2 bi'2M;i?
72r # bB+ /B ;MQbiB+b 7Q° B/2MiB7vBM; biQ ' KbX J2 M b2 H2p2H
HQQF2/ i/m BM; i?2 7Q K iBQM Q7 i?2b2 pQ iB+2b iQ b22 B7 HQr T
iB7B2/X GQr H2p2H U338y ?S V pQ iB+Biv Bb HbQ T Q#2/iQ 7BM/ ?
+?  +i2°BbiB+ Q7 bi'QM; biQ'Kb M/ +v+HQM2bX *V+HQM2 B/2MiB
KQ'2 +QKTH2tBivi? MDmbii?2b2 /B ;MQbiB+ K2i?Q/b- M/ i?2°2 "z
iQ /2i2+i i?2b2 DHRQY K®HRBN #mi r2 "2 MQi +QM+2 M2/ rBi? r?2i?2° Q
bi'm+im>2b r2 B/2MiB7v "2 T°QT2 Hv /27BM2/ +v+HQM2bX Pm"™ K BI
im>2b BM i?2 6hG1 7B2H/ BMi2  +irBi? i?2b2 biQ " KbX hQ i?Bb 2M/-
i? ii?2b2 biQ Kb #2? p2 HBF2 pQ iB+2bX gBi? i?Bb BM KBM/- i?2 7
Bbi?2G ;" M;B M p2 ;2/pQ iB+Biv/2pB iBQM UG 0.V- M Q#D2+iE
"Qi iBQM HHv +Q?2°2Mi pQ iB+2b BM 7 He¥X FMQuKB I ;202HB P 2B +
bvbi2 KK rBi? +Q 2bTQM/BMX¥YHQRKQ UB+Biv it MBHTHQBMjBp2 M
#M (t;t)=r  pgt;t)X h?2M-i?2 BMbi Mi M2Qmb bT iB HK2 M Q7 pQ iB+

: UjXRRV

(22°2 pQHYT 2b2Mib i?2 pQHMK2 Uj/\\VQ 2T22 KMVb MBi?2° pQHmMK
“2 2H2K2MiX 6 QK i?2°2-i?2 G 0. Bb /27BM2/ b

Z,

G 0.,(to) = - L j! (t(s; to);s) ! (9)jds; UjXRkV
Jt tOJ to

r?B+?2 + M #2 +QKTmi2/ 2Bi?2  7Q°r "/ Q  # +Fr */ BM iBK2 #mi- Bi
i?72 /B772°2Mi iBK2 /B 2+iBQM + H+mH iBQMb rBHH :2M23XHv “2br
hQ B/2MiB7v i?2 #QmM/ "B2b Q7 i?2b2 +Q?2 2Mi pQ iB+2b-i?2 Qmi:
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bm "QmM/BM; HQ+ HK tBK Bb 2ti™ +i2/iQ b2 'p2 b i?2 2HHBTIB+
H2bb BMi2 2bi2/ BM 2ti° +iBM; i?2 +m p2b i?2Kb2Hp2b M/ mb2 i?2
7Q  B/2MiB7vBM; +Q?2 ' 2Mi pQ iB+2bX

iXkX9 . i M/ aQ7ir 2

La J1__ @k /i Ub22 §ERYMBB mb2/iQ +°2 i2 i?2 rBM/ p2HQ+Biv 7
05 0625 ?Q BxQMi H "2bQHMIiBQM- 9k T'2bbm 2 H2p2Hb Q7 p2 iB+
i2KTQ  H "2bQHmMIiBQMX J1__ @k Bb +QMiBMm iBQM Q7 i?2 7Q K2
/i b2i rBi? M BKT Qp2/ K2i2Q QHQ;v M/ iKQbT?2 B+ KQ/2H- ;2N
'HQ# HJQ/2HHBM; M/ bbBREBHXBQM PBKBBM(R Bb(+?Qb2M /m2 iQ
MQKBM H +Qp2° ;2 M/rB/2bT 2/ TTHB+ iBQM MKk3BI®/JaE®M BM i
M/ HQr H2p2H pQ iB+Biv "2 Q#i BM2/ 7dRUQ i 72 B +?8B/biiB2il(m QT2 I
*2Mi2 7Q  J2/BmMK@_ M;2 g2 i?2  6Q 2+ bibU1*Jq6V 7B7i?@;2M2"
7Q 0?2 ;HQ# H+HBK i2 M/r2 i?2 Q7i?2T bi2B;?i/2+ /2bX . i b2ib
"B//2/ 7Q K i rBi? bT iB H 2bOQyXKkiBM/MDIBXKB+Qp2" ;2 Q7 Ryyy
iQ R?S QM jd p2 iB+ H T 2bbm 2 H2p2HbX 6Q  bi'2 KITmM+iBQM N
J1__ @k /i b?2QrM H i2 - i?2 rBM/bT? 'K BYyiBQME2A4E?R+@ miBHB)>
bT?2 B+ H? "KQMB+b iQ +QKTmi2 i?2b2 [m MiBiB2bX HH Qi?2" /k
G o.V M/ 72 im 22ti> +iBQMUG*aV 2T2 7Q K2/#v MBM@?Qmb2 b
Q MB i > nX#

hQ BbQH i2i?2 /mbi THMK2-i?2mHi> pBQH2i 2°QbQH AM/2tU AV p
M/ S Q7BHBM; amBi2 UPJSaV- BMbi HH2/ QM i?2 amQKB@LSS b i2t
+BH AT Q/m+i T°QpB/R&HAVDH2 2 6BXHX2amQKB@LSS? b bmM@bvM-+
Q #Bi- K2 MBM;i? iBiT bb2bi?22[m iQ  ii?2b K2HQ+ HK2 M bQH



6B;m 2 jXj, 6 QKJ1 @Kk7Q kyky@ye@R3@R8,yy,yyX G27i, 02HQ-
_B;?i, *Q "2bTQM/BM; bi’2 K7TmM+iBQM

KmHiIBTH2 br i?2b +Qp2 BM; 1 "i?6bbm 7 +2 QM 2 +? / vX >2M+2- |
BK ;2b- KmHIiBTH2 br i?2b +Qp2 BM; 452 BDMOHR i r22MQM 2 +?

/' v "2 b2H2+i2/ M/ p2° ;2/iQ OSBA{NPDPIBH7A T Q/m+i Bb mMBI
+QHMKM “p Hm2 2T 2b2MiBM; i?2 iKQbT?2 B+ 2°QbQH +QM+2Mi
IQi?2b2MbQ " ?2B;?i-rBi? ?B;?2 Ap Hm2b 2T 2b2MiBM; ?B;?2" 2
Imbi M/ bKQF2 2°'QbQHb "2 1o #bQ #BM; M/ i?2°27Q ReRMi B#m
#mi +QMbB/2'BM; Qm  H iBim/2b Q7 BMi2 2bi M/ 2ti2Mi Q7 i?2 /mb
T +i 7°7QK Qi?2  ivT2b Q7 2'QbQHb 2 M2;HB;B#H2X b r2 b22F +(
+QHMKM@ p2° ;2/ 2°QbQH BM/2t/ i -r2 mb2 +QRARAD Ppp?2;2/ p2
p2° ;2/ p2HQ+Biv 7B2H/b +QK2 7 QK T 2bbm "2 bm 7 +2b " M;BM; 7"
T 2bbm 2 bm™ 7 +2b "2r?2°2i?2 /mbir b KQbiHv T'2b2Mi- b 2biBK i
(R k)eX

JXkX8 * p2 ibrBi? AKTH2K2Mi iBQM

h?2 TT Q +? K2ZMiBQM2/ #Qp2 2bmHib BM k. iBK2@p 'vBM; +QHnm
7B2H/X h?Bb p2+iQ" 7B2iHBDOH\QR BIiI@ MB2H/ b Bi /Q2b MQi /2b+ B#:
Q7 Ii'm27HmB/ T +2H MvKQ 2X * "2 b?QmH/ #2 i F2M r?2M 2KTHQ
h?2 "2bmHiBM; p2+iQ° 7B2H/ M22/ MQi #2 BM+QKT 2bbB#H2 MVKQ
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/I2T2M/BM; QM i?2 p2HQ+Biv 7B2H/b #2BM; p2 ;2/-iQ Q#i BMbi m+
"2 TiB7 +ibQ7i?2 p2° ;BM; X AMQm + b2-r2b?Qri? ii?27B2H/Bb
i?72 K BMbim+im 2br27Q+mb QM "2 MQi 'iB7 +ib Q71i?2 p2° ;BM;
Q#i BM2/ 7' QK +QKKQM T 2bbm'2bm 7 +2mb2/BMi?2 HBi2  im 2
KQ 2 /2i BHb QM r?vr2 +?Qb2 i?Bb TT ' Q +? M/ TQi2MiB H T Q#H2
IBHB;2M+2 Bb MQi T2 ' 7Q K2/-r2 272 i?22 2 /2 iQ b2+iBQM ak Q7 i

h?2 /mbi +QM+2Mi° iBQMr27Q+mb QM 2pQHp2b/m2iQi?2 #Qi? /p2+
6hG1l M/ bi M/ "/ G*ar2 2 /2p2HQT2/ bQH2HV BM i?2 +QMi2ti Q7 /p:
T2+2MiHvV-i?2Q v ? b #22M /2p2HQT2/ r?B+?i F2b/B77mbBQM BMiQ
+ b23X Pmi Q7 i?Bb rQ ' F +QK2b i?2 /B77mbBp2 # “"B2  bi'2M;i? UQ
reB+? +ib b /B77mbBp2 +QmMi2 T i iQ 6hG1X Hi?Qm;? miBHBX
Q772 ;2 i2° ++m > +v M/ 2H2p M+2-i?Bb T T2 7Q+mb2b QM T 2b:
+QKKQMHV "2+Q;MBx2/i2+?MB[m2 KQM; G ;" M;B M +Q?2 2Mi bi'm
BKTQ'i MiiQ +H "B7vi? i ."aBb MQiBM?2 2MiHv +QKTH2tc Bi K22
#2vQM/ 6hG1- HQM; rBi? bQK2 BM+'2 b2b BM K2KQ' v Qp2'?2 / N
>Qr2p2 - +QMbB/2'BM; Qm™ ;Q HiQ 2M; ;2 T +iBiBQM2' b 2772+iB|
KB;?i T°272° mbBM; 2tBbiBM; 6hG1 +Q/2# b2bX h?2°'2 "2 MmK2 Qn
p BH #H2- +QKT "2/ iQ i?2 "2H iBp2Hv HBKBi2/ MmK#2 7Q ."aX h’
/2+BbBp2 7 +iQ  BMi?2 +?QB+2 Q7 K2i?Q/b 7Q T +iB+ H TTHB+ i
MQi2/BM > HH232? HXNMH2bb i?2/B77mbBQMbi m+im 2i2MbQ " Bb |
Q i?2mMM/2 HVBM; p2HQ+Biv 7B2H/ ? b bB;MB7B+ Mi i2KTQ  H T2°
IB772  bB;MB7B+ MiHv 7' QK i?26hG1 7B2H/X hQ #2bm 2r2 "2 MQi
r2 +QKT "2i?26hG1iQ i?2 ."aQp2° H “;2/QK BM mb/BB¥X H i2  b:

AM //BiBQMiQ i?2/B77mbBp2 +QMbB/2" iBQMb-/mbiT iB+H2b "2
M/ i?2B" /2MbBiv /B772 b 7°QK i? i Q7 B X 6Q  i?Bb "2 bQM- KQ°
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Q7 i?2 bi'm+im 2b +QmH/ #2 Q#i BM2/ #v +QKTmiBM; BM2'iB H 6hC
r?B+? mb2b i?2J t2v@_BH2v 2[m iBQMb BM i?2 T "iB+H2 BMi2;" iB(
i iBQM iQ + Tim 2 i?2 BM2 iB H 27 RB4RB)X7 HQM; riBi®H 28 (//BiBQM
+QKTmi iBQM H 2tT2Mb2- /QBM; i?Bb rQmH/ "2[mB 2 2biBK iBM; i?]
i?2 /mbi T "iB+H2bX >Qr2p2 -r2 b?Qr i? ikiB®/ +?2iB R HBR BRI/ M
bi'm+im>2b "2H i2/iQi> MbTQ'i M/ 2pQHmMIiBQM Q7 i?2 /mbi THmMK?2]

6B:m 2 X9, G27i, :Q/XxBHH /mbi THMK2L GmWXR RE3:?2ky k3" Qb QHBAM /2
/i UmMMBIiIH2bbV 7 QKBIXRHPRD2 p HM2b "2 mb2/i?2°Qm;?2Qmii?2 1

iXj _2bmHib

IbBM; /i "2i' B2p2/ 7 QK J1  @k-r2 #2;BM #v +QKTmiBM; # +Fr '/
" iBQM iBK2 Q7 Ne 2Qm b U9/ vbV 7°QK CmM2 8- kyky iQ CmM2 jy- |
+?2Qb2M b?QmH/ ;2M2° HHv #2 iB2/iQ bQK2 +? ~ +i2 BbiB+ iBK2 b+
#2BM; i° MbTQ'i2/ #v i?2 7THQrX A7 iQQ b?Q'i iBK2 Bb +?2Qb2M- i?
TQ'i Mibi'm+im 2b- M/ B7iQQ HQM; Q7 iBK2-Q7i2M QM2 2M/b m
b2i Q7 G*ab 7°QK r?B+? Bi Bb ? '/ iQ /2 ' Bp2 K2 BIBMOhXChP2pRHINXK 2 i

kg2 MQi2 i? ir2 "2 BM i?2 /2MbBiv "2;BK2 BM r?B+? T "iB+H2b rBHH KQ 2 bi QN
i +iBM; "B/;2b U/mbi Bb M 6 2°QbQH6 Q° 2?2 pB2 T “iB+H2 i? M i?2 + "B2 7
Bb MQi bK HHV b QTTQb2/iQ i?2 + b2 r?2M i?2 BM2 iB H T iB+H2b "2 HB;?i2"
b 6#m##H2b6V- BM r?B+? + b2 T bbBp2 i +iQ'b +i KQ 2 HBF2 “2T2HH2'b M/
rv 7 QK i?2b2 bi'm+im 2bX a22 i?2 K2MiBQM2/ 272 2M+2b 7Q" KQ 2 /2i BHbX
bBKTHB7B+ iBQM #2+QK2b KQ 2 DmbiB7B2/X
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i?72 iH MiB+ P+2 MX g2 i2bi2/ p B2ivQ7 BMi2;  iBQM iBK2b  M;B]|
g2 b2iiH2/ QM 9/ vb bBM+2 i?Bbr b Qm;?Hv ? H7i?2iBK2BiiQQF 7
iH MiB+ M/ T Q/m+2/ b iBb7 +iQ'v 6hG1 7B2H/bX a22 aj Q7 i?2 an
KQ 2 /2i BHbX >2"2-r1r2 /2KQMbi  i2 DbBKTHB7B2/ BKTH2K2Mi iBQI
K2i?Q/b 7Q  i?2 T'Q#H2K i? M/iQ ?B;?HB;?ii?2 "Q#mbiM2bb Q7 i?

q2 7Q+mb QM i?2 772+i2/ 2 r?2 25HaiB5n/2M /mMMDMZBIMK/2 "mMb 7°Q
100 351 #mi mb2 i?2 ;HQ# H p2HQ+Biv 7B2H/ BM Qm KX + H+m
h?2 2°QbQHBM/2t/ i T QpB/2/ #v PJSa ‘2T 2b2MiBM; i?2 +im H 2t
rb Qp2'H B/ QM i?2 “2;BQM Q7 BMi2 2biX 6Q i?2 +Q?2 2Mi bi'm+
i? 2b?QH/BM; K2i?Q/ Bb mb2/7Q  #Qi? i?2 7B2H/b Q7 BMi2 2bi UiQ ¢
/IQKBM Mi ii° +iBM;f'2T2HHBM; bi'm+im 2bV M/i?2 2 'QbQH BM/2t
QM i?2 /mbi THmMK2 Bib2H7V rBi? i?2 BK Q7 /2KQMbi"  iBM; i?22772
bBKTH2@iQ@mb2 M/ +QKTmi iBQM HHv BM2tT2MbBp2 TT Q +? 7(
QM2 Bb BMi2 2bi2/ BM Q#i BMBM; +im H +m p2b BMbi2 / Q7 pBbB#
Bb mb27mH r?2M [m MiBiB2b MQ K H M/ i M;2Mi iQ i?2 "B/;2 "2 /z
H;Q Bi?K + M #2 RYRQYRI-RI3IIQ Q#i BM i?2b2 bi'm+im 2b 7' QK i?
7B2H/X Hi2 M iBp2Hv- G*a #2 7TQmM/ rBi? i?2 p B iBQM H K2i?Q/X
BM 6B;j82LQi2 i? ii?2 "2H iBp2Hv ?B;? i? 2b?QH/ p Hm2r2 ? p2 IC
i?72 QKBbbBQM Q7 MmK2 Qmb G*a- #mii?2b2 "2 Q7 HQr2 bi'2M;i? U
?2B;?2iBM?2 2MiHv K2 bm 2bVX h?2b2 QKBii2/ bi m+im 2b "2 ;2M2
i?2 M HvbBb Q7 H ;2@b+ H2 i° MbTQ'i T?2MQK2M i? i r2 BK iQ |
QH/BM: TT Q +2r b /2HB#2 i2Hv +?2Qb2M iQ T'BQ 'BiBx2 i?2 B/2M
KQbi BM7HmMm2MiB H M/ H ;2@b+ H2 bi m+im 2b- HB;MBM; rBi? Qm
BMi2 2bi2/ BM Q#i BMBM; KQ 2 Q7 i?2 G*a- B/;2 /2i2+iBQM +QmH/
i?°2b?QH/BM; X
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6B;m 2 jX8, U V, " +Fr '/ 6h'0/1 7TB2ML iBX2 b +QKTQDbBi2 BK ;2 pB L
Ub22 6hg@BIY® U#V, ii° +iBM; G*a UTm TH2V 7QmM/ pB p 'B iBQM
# +Fr °/ 6hG1 7B2H/X U+V, aBKTH2 i? 2b?QH/BM; K2i?Q/ mb2/ iQ
U/V, B/:2/2i2+iBQM H;Q Bi?Kmb2/iQ Q#i BM "B/;2b Q7 BMi2 2biX
"2 mb2/7Q i?2 2K BM/2  Q7i?2T T2 X

h?2 “2bmHib "2 Q'; MBx2/ b 7QHHQrb, r2 /Bb+mbb i?2 # +Fr '/ 6h
PJSa 2 QbQH BM/2t /i BM i?2 2;BQM Q7 BMi2 2bi- K FBM; MQiz:
bQK2 Q7 r?B+?r2rBHH M Hvx2BM ;2 i2 /2i BHBMH i2 b2+iBQM
r? i +QmH/ #2 /QM2 rBi? 6hG1 BM 2bb2MiB HHv 2 H@iBK2 rBi? 2MQ
+m "2Mi M/ T bi/ i Bb mb2/V M/ ++2bb iQ '2H iBp2HvV ++m’ i2 p.
i?Bb-r2BM+HmM/2i?27Q r /6hG17B2H/iQ b22r? iBb; BM2/ #v BM
/[ i’X h?2M-r2 K F2 +QKT "BbQMb rBi? 1mH2'B M [m MiBiB2b #v ?I
i?72v T QpB/2BMbB;?i M/ /2KQMbi i2i? ii?26hG17B2H/ ?2HTb mb
+ b2b T 2/B+i-T?2MQK2M r?B+?i?21mH2 B M[m MiBiB2b bBKTHV -
r2 rBHH ?B;?HB;?i +2°1i BM 72 im2br2 "2 /2b+ B#BM; rBi? ~"Qrb Q
MQi Q#pBQmb 7 ' QK i?2B" /2b+ BTiBQM HQM2X AM a9 Q7 i?2 amTT

1>2°2r2 biBHH mMb2J1__ @k 2 M HvbBb /i bQ i?Bb rQmH/ #2 bbmKBM; i?2 7Q
b2 M HvbBb /i X 2bmHibrQmH/ #2 2772+i2/ B7i'm27Q 2+ bi/ i r bmb2/X



KYKY " & eN

i?72b K27B;m 2bi? i rBHH #2 +Qp2°'2/ BM b2+iBQMb jXR M/ T ‘ib Q7
7°QK i?2 eyy ?S T 2bbm 2 iQ K F2bm'2r2 "2 MQi KBbbBM; Mv Bl
Q#b2 pBM; Mv "iB7 +ib/m2iQi?2 p2 ;BM;X

iXjXR 6hG1

PM CmM2 R- kyky- pQ’i2t bi "ib iQ 7Q°'K iQ i?2 MQ i?7@MQ i?r2bi
MQ i?r2bi +Q bi Q7 7B+ X q2 272  iQ i?Bb bi?22 "HvCmM2 pQ"~
QKBi i?2 7B;m 2b b?QrBM; Bib 7Q K iBQM b i?Bb Bb H2bb BKTQ"i |
6hG1l "B/;2b Qp2"H B/ QM PJSa 2°"QbQH BPRXAM /+BuBQRM22MT " QpB
pB/ZY ii +iBM; G*a- +QKTmi2/ mbBM;i?2p B iBQM HK2i?Q/-Qp
6hG17B2H/iQ +QM7B Ki?2bi'm+im'2br2 "27Q+mb2/ QM "2i'm2 ?yv
6hG1l7 Hb2 TQbBiBp2b/m2iQ b?2 "X h?2pQ i2t?Qp2 b BMi?Bb "2
jXeV-r?2M 6hG1 "B/;2 7Q KBM; i?2 MQ i?2 "M TB2+2 QiXi®¥Rb pQ i2
7Q Kb MQi?2 pQli2t U; XMV Qr/6B2m 22 #Qi? b?2T?22°/2/iQi?22 b
i72 Q' B;BM H2 "HvCmM2 pQ i2t/BbbBT i2b M/ ? bHBIiiH2 2772+i Q
i?72 b2+QM/ v pQ i2t #2 Fb Q77 TB2+2 Q7 i?2 THmMK2 Qp2  MQ i~
iQr /b bQmi?2 bi bB U; 22M jX€MXBNM?B2nVAI 2 Q7 pQ i2t bi ' m+im 2
mT Q7 "2;BQMb Q7 ?B;?/27Q K iBQM-rBHH #2 BKTQ'i Mi BM /2b+ B
AM //BiBQM-i?2"2Bb bi"QM; ii° +iBM; "B/;2 +iBM; bi?2MQ i?2" )\
h?Bb "B/;2 T2 bBbibi?2"Qm;?Qmi H ;2 TQ iBQM Q7 i?2 THmMK2d8b HE
iQi?2 MQ i?X

6Q  i?2 M2tiirQ/ vb-i?2 THMK2 /Q2b MQi +? M;2 BM b? T2 Km+? M/
7°'B+ - KQpBM: MQ i? bHB:?iHv b Bi Bb ii° +i2/iQ i?2 bi'QM; "B/;
#QmM/ "vX PM CmM2 Rk- M2r pQ i2t #2:BMb iQ 7Q 'K BM “Qm:?Hv i
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6B;:m 2 jXe, " +Fr '/ 6hG1 "B/:2b Qp2 H B/ QM 2 QbQH BM/2t/ i Q
CmM2 8@3- kykyX a22 i2ti 7Q" /2i BHbX

CmM2 pQ i2tUQ77i?2 +Q bi Q7 MQ i?r2bi 7B+ VX g2 rBHH 272" iQ
pQ i2t M/ 7B bi b?Qr Bi QM GHMX Ri87TB6Bi-mi?Bb pQ i2t b22Kb [mBiz
iQi?22 "HvCmM2 pQ i2t M/ QM2 KB;?i 2tT2+i bBKBH *KBMQ 277
iBK2- bi?2MQ'i?2°M ii> +iBM; 'B/;2Bb ii’ +i2/iQr /bi?2pQ i2t- |
iQr /bi?2 THMK2 M/ +QHHB/2b rBi? Bi /B 2+iHvX b Bi/Q2b-i?2pQ
Qmi #mi Bib 2772+i QM i?2 THmMK2 Bb bm#bi MiB HX h?2 pQ i2t Tmk
/> biB+ HHvV /27Q Kb Bib MQ'i?2 "M #QmM/ ‘v- 7H ii2MBM; M/ 2HQI
r2bi2°™M TQ'iBQM 7m’i?2  r2bi i KQ'2  TB/ ' i2i? MBir b Q B;BM
i?72 "2bmHib Q7 i?Bb +QHXBbBE@M?B Y GBBM:22772+i Bb i FBM; TH +2
U6B: X2 bi?2r2bi2 M TQ iBQM ;"Qrb M/ #2;BMbiQ b2T " i27 QK-
h?Bb #2+QK2b KQ 2 T'QMQmMM+2/j X8V Cvi/M2 XM UBBHBI2? TT2Mb QM
kKRU6BjKBYc HH i?2r?BH2 bi QM; ii° +iBM; B/;2#QmM/bi?2 K BN
Bibb? T2 +? M;2/#vi?22 HB2 +QHHBPBN)MIX2VEBmMK2 kjbUsmBHHNWb
BMiQb2T " i2 TB2+2bX Db i?Bb? TT2Mb bi QM; "B/;2 "mMb #2ir22M
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KO UGB MY M2r 72 im 2 #2+QK2b 2pB/2MiX q2 b22 "B/;2 mMMBM
Q7i?2 THmMK2- +iBM; BM bBKBH " K MM2 iQi?2 B # B/;2b b22M I
i” MbTRKWXK 6m i?2 ' KQ 2- 66hG17 QMid #2+QK2K-/VT? 2kib@&8BhHm
i?72 M2r Kmb? QQKBM; TQ iBQM Q7 i?2 THmMK2 r2bir /iQr /bi?2 K:

6B;m 2 jXd, " +Fr '/ 6hG1 "B/;2b Qp2 " H B/ QM 2 "QbQH BM/2t /i Q
CmM2 RB@R3- kykyX

AM 6B iXRPXRM/XRKEQi? # +FrMI7Q r "/ 6hG1 "B/;2b 2 Qp2'H B/ r
/mbi /i UPB2YQQ b22 r? i Bb; BM2/ 7' QK BM+Q TQ  iBM; 7mim 2 U
/i X PM CmM2 RRIXBB M MQiB+2 bQK2 "2T2HHBM; 'B/;2b M2 * i?:
TQ'iBQM Q7 i?2 THMK2X P MjXRW-2i RKb26'B;/m2B +QMM2+i M/- QM i
UBB;MXRW- r2 MQiB+2 i?2 2 "2 bQK2 "2T2HHBM; 'B/;2b BMi2 irBM
CmM2 pQ i2tbi'm+im 2 K2MiBQM2/ T 2pBQmbHVX h?Bb #2? pBQ B
biQ K #2? pBQ  U2X;X- ?2m "B+ M2bV #mi biQ Kb BM i?Bb "2;BQM

i72°2Bb MQ K2MiBQM Q7 Bi BM i?2 HBi2  im 2X AM //BiBQM-r2 + M
bQmi?2 M TQ iBQM Q7 i?2 THMK2 #2BM; /> rMiQ M/ 2p2Mim HHv +(
"B/;2b BM i?2 pQ i2tX h?Bb +QMM2+iB QMR NRRYBRG)EW?MbHO M H Q # 2
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6B;m 2 jX3, " +Fr '/ 6hG1 "B/;2b Qp2°H B/ QM 2°"QbQH BM/2t /i Q
CmM2 RN@kk- kykyX

#2 mb27mH 7Q B/2MiB7vBM; b2ib Q7 T "iB+H2b i? irBHH 2K BM b2
r?B+? rBHH #2 2Mi° BM 33 BRMBRKBR¢)X2BQ" 2t KTH2- 2 / i?Bb biQ K #
Qp2  i?2 THMK2 M/ QM2 ? / BM7Q 'K iBQM #Qmi i?2 HQ+ iBQMb Q
T 2b2Mi- T 2/B+iBQMb +QmH/ #2 K /2 #Qmi r?B+? Q7 i?2b2 rQmH/
M/ bm#b2[m2MiHv 2Mi° BM2/ BMiQ i?2 pQ'i2t RjBRB)9p2'b2/i?2 iH

PM CmM2 R8 D6BRM 2T2HHBM; "B/;2b + M #2 b22M BM #2ir22M i?2
M/ i?2 MQ i?2 M i’ +iBM; 'B/;2X PNXGRM22R€ MEBRMPM2 Q7 i?2
"2T2HHBM; "B/;2b 2bb2MiB HHvV #2BM; b M/rB+22/ #2ir22Mi?2irQ /Q
M/ #2BM; 2D2+i2/ iQr /b i?2 2 bi i ~ TB/  i2X h?Bb Bb #2? pBQ"
bi*QM; bi“2i+?BM; UBM /vM KB+ H bvbi2Kb i2 Kb- 2vT2 #QHB+V 2p:
BM bm#b2[m2Mi / vb b i?2 THmMK2 bi*2i+?2b M/ mM/2 ;Q2b bi'QM;
2bT2+B HHv ii?2 MQ i?2 "M TQ iBQMX g2 b22 bBKBXRR#B2?2pBQ" QM
72r "B/;2b BMi2 b2+iBM;i?2 MQ i?2 Hv ii° +iBM; 'B/;2 M/ #2BM; Tm
7mi?2° ?2vT2 #QHB+ /27Q K iBQMX 6BM HHv- /m"BM; CmM2 RN@k
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6B;m 2 j XN, " +Fr '/ 6hG1 "B/;2b Qp2 H B/ QM 2°QbQH BM/2t / i C
CmM2 kj@ke- kykyX

6B;:mj®@RY- i?72°2 Bb "2T2HHBM; 'B/;2 BMi2 b2+iBM; i?2 K BM ii  +
iQbv7Q bm 2 rBi?i?2i2KTQ  H 2bQHmMIiBQM 7Q" i?2 /mbi/ i HB}
#mi Bi b22Kb i?Bb BMi2 b2+iBQM TQBMi K v H2 /iQ KQ 2 2vT2 #QH
2p2Mim H bTHBiiBM; Q7 i?2 THmMK2X

] Xj Xk 1mH2 B M *QK#BM2/ rBi? G ;" M;B M M HvbBb

AM i?Bb bm#b2+iBQM-r2 7Q+mb QM bQK2 Q7 i?2 T?22MQK2M K2MiB
1mMH2'B M BM7Q K iBQM Bb mb27mH M/ r?2°2 Bi 7 HHb b?Q i r?2M
/B ;MQbiB+b K2MiBQM2/ #Qp2X h?2°2 "2 i?°22 K BM T?2MQK2M |
+QKT "2 i?22 "Hv CmM2 M/ KB/ CmM2 pQ iB+2b M/ ii2KTiiQ mM+
bBKBH “bi'm+im 2b ? / /> biB+ HHv /B772 2Mi 2772+ib QM i?2 7 i2
b22 B7 i?2 bi'QM; MQ i?2 M "B/;2- r?B+? #QmM/2/ i?2 THmMK2 7Q" |
? p2 #22M B/2MiB7B2/ mbBM; 1mH2 B MBM7Q K iBQMX 6BM HHUV- r:
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6B;m 2 jXRy, 6Q°r '/ M/ " +Fr "/ 6hG1 "B/;2b Qp2'H B/ QM 2 QbQH
7°QK PJSa- CmM2 RR@R9- kykyX

THmK2 BM Hi2CmM2 M/ ; BMb22B7 Mv1ImH2 B M [m MiBiB2b +(
rOQOmH/ ? TT2MX

1 "HvCmM2 M/ JB/ CmM2 oQ i2t * QKM IBRGRMHQrBM; 7B;m 2b- r2
rB/2° pB2r M/ 7Q+mb QM i?2 "2 r?2 25H iB5m/2M/mHVQOM7 BQM/2 "mMb
7°QKR0qg 801 iQ #2ii2° b22 i?72 2772+ib Q7 Qi?2° 6hG1 72 im 2b QN
#2;BM #v B/2MiB7vBM; i?2 pQ iB+2b #v HQQFBM; i i?2 K2 M b2 H
H2p2H pQ ' iB+BivU i38y ?S V- M/ # +Fr '/ G ;"  M;B M p2 ;2/pQ’'iB
r?B+? Bb +QKTmi2/ 7Q° M BMi2;  iBQM iBK2 Q7 R/ v mbBM; i?2 p2
i?72b2 7B;m 2b- i?2 7Q+mb Bb QM i?72 "25BQ85 LBiQ A2 Mi2 M QQifd M/b i

+Q biQ7 7B+ X PMCmM2 j-r2 MQiB+2 H|XRFM iPM@d CaG\82UBB-; n? 2
JaGS U6BjKRYN BM i?2 "2;BQM Q7 i?2 pQ i2t Bb MQi [mBi2 b HQr- #n
i?72 bm " QmM/BM; ?B;?X 6Q i?2 HQr H2p2H pQ iB+Biv-r2 MQiB+2 ?
iXRjV M/ CmM2 RO YEBXmAM //BiBQM- r2 b22 HQ+ H K tBK BM i?z
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6B:m 2 jXRR, 6Q°r '/ M/ " +Fr "/ 6hG1 "B/:2b Qp2'H B/ QM 2 QbQH
7°QK PJSa- CmM2 R8@R3- kykyX

OM #Qi? / i2b YBRj-@V2 BM/B+ iBM; +Q?2'2Mi pQ i2t BM i?2 +2Mi2"
? bT2 bBbi2/ 7 QK iH2 biQM2/ v ;QX h?2b2 7B;m 2b b22K iQ BM,
PQ i2t Bbi?2 bi'QM;2 Q7 i?2 irQ rBi? HQr2 HQr M/ KQ 2 +Q?2 2M
BMi?2 pQ iB+Biv M/ G o. 7TB2H/bX Jm+? Q7 i?2b K2Bb/ rM 7 QK i
i?722 "Hv CmM2 pQ i2t b?Qrb b HQr BIMRY2 MA G WKER  @mMM2 pQ i2t
b?Qrb b "2H iBp2 HQr r?BH2 bm "QmM/2/ IXR¥YX @R ; 7B ;22U 6 B
b22M BM #Qi? HQr H2p2H pQ jERBIV 7BI2 H/Q+{UBBK mMBX + M #2 b22M
G o. 7TB2H/b UpBRMM7¥2X h?2 KB/ CmM2 pQ i2t b22Kb iQ #2 bi 2M;i??2
b22M #v Bib KQ'2 +Q?2 2Mi pQ i2t +2Mi2 X h?°Qm;? i?2b2 7B;m 2b
BM/22/ HQQFBM; ii'm2pQ i2thi'm+im 2bX AM //BiBQM-i?2b2 biQ"
BK ;2°v b TT "2MLQ@MT?227Q" i?Bb /mbi 2p2MiX LQr-r2 KQp2 QM iC
QM Qi?2 72 im 2bBMi?2 6hG1 7B2H/ r?B+? BMi2 +irBi? i?2b2 bi 1

AM i?2 bm#b2[m2Mi 7B;m 2b-i?2 2 "Hv M/ KB/ CmM2 pQ i2t T ii2 M
U2 Hv CmM2 H27i- KB/ CmM2 "B;?iV-r?BH2 r2 b?Qr i?2 p2HQ+Biv
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6B;m 2 jXRk, 6Q°r / M/ " +Fr "/ 6hG1 "B/;2b Qp2'H B/ QM 2 QbQH
7°QK PJSa- CmM2 RN@kk- kykyX a22 i2ti 7Q" /2i BHbX

"Qrb Up2HQ+Biv iQT- 6hG1 VIRV X2 +QkHTH BbQM Q7 i?2b2 irQ 7B
HbQ T'Q/m+2/X h?2 "2 /2 Bb2M+Qm"™ ;2/iQr i+? i?2 +QKT "BbQM
Bb /2b+"B#2/ BM i?Bb b2+iBQM Bb Km+? 2 bB2  b22M BM i?2 pB/2Q:
pB/2Wr7 ii° +iBM; G*a Qp2 H B/ QM i?2 # +Fr '/ 6hG1 7B2H/ iQ +QN
r2 "27Q+mb2/ QM "2 i mHv ?2vT2 #QHB+X GQQFBWMXRB#Y2 p2HQ +E
+QMmMMi2 @ Qi iBM; pQ i2t T iRy M#BDIi?TBIM 2Mi 2 "Hv M/ KB/ CmM2 p
B/2MiB7B2/ 2 "HB2 - #mi HbQ BM H ;2" pQ'i2t Qp2°  MQ'i?2'M 7
TH +2 #27Q 2 i?2 +QHHBbBQM rBi? i?2 KB/ CmM2 pQ i2tX AMi2 2biE
CmM2 pQ i2t Bb i?72 6bi"QM;2°06 Q7 i?2 irQ M/ i?22°27Q 2 rQmH/ #2 i
2772+i QM i?2 THmMK2X P#b2 p iBQMb +QmH/ #2 K /2 #Qmi i?2 p2H
bi'm+im 2b- Qp2  1m QT2- M/ iQ i?2 MQ i?r2bi- Qp2  LQ i? K2 B+
bi'QM; pQ i2tiQ i?2 MQ i? r?BH2 i?Bb /Q2b MQi 2tBbi BM KB/ CmM
KQ'2 pQi2t T ii2"'Mb iQ i?2 MQ'i?r2bi M/ KQ'2 Q7 D2i 72 im 2 BM
i?72b2 + b2bBiBb? /iQb vrBi? Mv+QM7B/2M+2 ?2Qr i?2b2 T ii2"M
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6B;m 2 jXRj, JaGS U?S -iQTV-HQr H2p205p @Li KBBIM 238 WM? & U.
WOS5 bl- #QiiQKV QM CmM2 j- kyky UH27iV M/ CmM2 R9- kyky U B;?i

KB/ CmM2 pQ iB+2bX *QMp2 b2Hv-i?2 6hG1 "B/;2b vB2H/ BM7HmM2N
[p2+i2/ rBi? i?2 THQr M/ 772+i M2 "#v T "iB+H2b b i?2v +QK2 BM
i?72 "B/;2 K FBM; mT i?2 MQ'i?2"M TQ'iBQM Q7 i?2 pQ'i2t Bb HQM;
"2;BQMb Q7 i?2 7THQr "mMMBM; MQ i?i2°Qm;? 2 bi2j XR8MrIBHRU; 2:
i?72 KB/ CmM2 pQ'i2t Bb H2bb 6+QMM2+i2/6 b Bib MQ'i?2°"M "'B/;2
bi'QM: "B/;2 Q77 i?2 r2bi2 "M +Q bi Q7 1m QT2 M/ i?2 QM2 "mMMBN
U; 22M " "Qr 6BRBX2 q?BH2 MQi Q7 BKK2/B i2 BMi2 2bi-r2 MQi2 i?:
Qp2 LQ'i? K2'B+ X h?2'2Bb[mBi2 #BiKQ'2;QBM; QM BM KB/ Cm!
reB+? + M#2 KQbi 2 bBHv b22M BM i?2 pB/2Q-r?2"2 D2i72 im 2 Bk

AM 6B;jMR2e2 #2;BM iQ TmHHv b22 i?2 /BbiBM+iBQM #2ir22M i?2 277
CmM2 pQ iB+2b QM i?2 7 i2 Q7 i?2 THmMK2X h?2°2 Bb bBKBH " biQ



d3 +Nzy T kY én yNT O« 2zé yh « T Nzydeél NT ;A2204a4az

6B;m 2 jXR9, JaGS U?S -iQTV-HQr H2pl®H pI3:iBBAN2V38MPS dl
WoS bl-#QiiQKV QM CmM2 9- kyky UH27iV M/ CmM2 R8- kyky U B;?

MQiB+2b /B772 2M+2b #2ir22M i?2 2 "Hv M/ KB/ CmMPXRX iBi 2bX A
Bb /B77B+mHi iQ b22 r?v i?2 pQ i2tr b bBKTHv TmHH2/ iQr /b i?2
i° D2+iQ v Q7 i?2 KB/ CmN2RBMR WBB2mBR D2i 72 im 2 T 2b2Mi BM
iQ i?72 MQ'i?r2bi i? i Bb bQK2r? i TT "2Mi BM i?2 1mH2'B M/ i #mi
7°QK i?Bb /i HQM2i? i BirQmH/ 2?2 p2 b;:'2iQ7 M2772+i QM i?2
/IB/X q?2M r2 HQQF ii?2 6hG1 7B2H/b-i?BM;b #2+QK2 KQ 2 +H2 X
Bb #2BM: TmHH2/ HQM: #v i?2 b2+QM/ v pQ i2t K2MiBQM2/ 2 “HB
AM //BiBQM- Bi Bb #2BM; BM7HmM2M+2/ M/ br2Ti HQM; #v H ;2 ¢
U;"22M #Qt BMXeBY AM KB/ CmM2- i?2 D2i 72 im 2 Bb MQr KQ 2 T
#Qt BM 6BXR¥2rBi? bK HH pQ i2t #2BM; + 2 i2/ ii?2 2M/ Q7 i?2 D2i
Kmb? QQKBM; 2772+i rBi? 6hG1 'B/;2 H2 /BM; i? 2XREU 7B #Qt B
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6B;m 2 jXR8, 02HQ+Biv 7B2H/ UiQTV M/ # +Fr '/ 6hG1 "B/;2b U#Qi
2°QbQH BM/2t/ i QM CmM2 8- kyky UH27iV M/ CmM2 Re- kyky U B

Tmb?2b QM i?2 pQ i2t M/ T QT2Hb Bi BMiQ i?2 THmMKRXr2AM222 7BM
1?72 2772+ib Q7 i?2b2 BMi2" +iBQMb M/i?2/ biB+/B772 2M+2 BM i~
2 Hv M/ KB/ CmM2 pQ ' iB+2b mM i?2B" +Qm b2bX h?2 F2v /IB772 Z
7B2H/ b?Qrb i?2 /B 2+iBQM M/ BMbi Mi M2Qmb bT22/ Q7 7Bt2/ T
iQ HQQb2HvV BM72  r?2°2f?Qr T iB+H2b BM i?2 7HQr 2 +im HHv
+im HHv b?Qrb mb ?Qr K i2°'B HBM i?2 7THQr Bb KQpBM; U#v B/2Mi
Ki2"'B H HBW2BBIM2K KQp2 i? Qm;? bT +2V- HHQrBM; 7Q° Km+? K
BMbB:?i iQ #2 2ti° +i2/ r?2M 7Q+mbBM; QM i° MbTQ'i 2p2MibX

.mbi SHMK2 LQ i?2 M "QmiWR2 2X 2 Qi?2° 1mH2 B M [m MiBiB2b r?1
mb2/iQ +QKT "2iQ 6hG1 Q ?22HT #2ii2° M Hvx2i?Bb i  MbTQ i 2p2
#°B27Hv ?22°2- T'QpB/BM; QMHvV 7 K27Q 2 +?2 #mirBi? M ++QKT
BMi2 2bi2/X *QNBBZR i”PQ KBM; i?2 b K2 +QKT "BbQM br b/QM2 #:
M/ p2HQ+Biv 7B2H/b- #mi rBi?bi?2 K@ m MBVRMBXI:J Mv Q7 i?2 b K2
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6B;m 2 jXRe, 02HQ+Biv 7B2H/ UiQTV M/ # +Fr '/ 6hG1 "B/;2b U#Qi
2°QbQH BM/2t/ i QM CmM2 e- kyky UH27iV M/ CmM2 Rd- kyky U B

+QM+HmMbBQMb "2/ rM b rBi?i?2 T 2pBQmb +QKT "BbQMX LQi2 i
MQi B/2MiB7v i?2 MQ i?2 "M #QpXM/AMANpBY 20 6B;MNiRQM2/ T 2pBQmbH

PM i?2 Qi?2" ? M/QiiB#Bi¥H/ T QpB/2b bB;MB7B+ Mi BMbB;?i- + Ti
MQ i?2"Hv #QmM/ v 6hG1 'B/;2 b +m'p2 Q7 p MBjXRBMW;,27QViB+B
M/ i?2 7oBHEBIQLQIi2 i? ii?72°2 "2 K Mv Qi?2 x2 ' Q pQ'iB+Biv +QMiQn
rBi? 6hG1 B/;2bX h?26hG1 B/;2 bi?2MQ i?2 MTHmMK2 #QmM/ "v E
Bi rBHH BM/22/ #2 bB;MB7B+ Mii> MbTQ i# "B2 - b BiBb Q#D2+
Q7 "272°2M+2V r?2°2 bpQ iB+BivBb MQi Q#D2+iBp2 M/i?26hG1i |
7°QK i?22MiB 2 T biiBK2 rBM/QrX

6BM HHv-r2 imMiQ M Q#D2+iBp2 1mH2 B M /B ;MQbiB+-i?2 BMbi
UBG1V 7B2H/ K2MiBQM2/ 2 "HB2 X h?2 BG1 7B2H/ [m MiB7B2b BMb
+2/2M+2 iQ i?2 H “;2 2772+i Q7 i?2 KB/ CmM2 pQ i2t +QHHBbBQM
6B:mj@RW"B;?iV- b i?2 KB/ CmM2 pQ i2t +QHHB/2b rBi? i?2 THmMK?2
pHM2b HQM; i?2 THMK286b MQ i?2°M TQ iBQMX _2+ HH i?2 BG1 Bk
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6B;m 2 jXRd, 02HQ+Biv 7B2H/ UiQTV M/ # +Fr '/ 6hG1 "B/;2b U#Qi
2°QbQH BM/2t/ i QM CmM2 d- kyky UH27iV M/ CmM2 R3- kyky U B

6B;m 2 jXR3, G27i, ai'2 KImM+iBQM Qp2'H B/ QM PJSa 2 QbQH BI
6hG1 Qp2'H B/ QM 2 °QbQH BM/2t/ i X

i?72 BMi2;" iBQM iBK2 :Q2b iQ x2 Q- T'QpB/BM; M Q#D2+iBp2 /B ;M
Q7 ?B;? ii’ +iBQM M/ 2TmHbBQM i M BMbi Mi BM iBK2X h?2 ?B:"
TQ iBQM +QM7B K i? i i?2 THMK2 mM/2 r2Mi H ;2 b+ H2 /27Q K iE
rBi? i?2 pQ i2tX 7mHH pB/2Q Q7 i?2BG1 7B2H/ Qp2'H B/ QM i?2/m
"B/:2b Bb T DR/ 2/

SHMK2 aTHBiiBM; dp2Mi/XQm™~ M HvbBb #v HQQFBM; i i?2 bTHBIiE
THMK2 "QmM/ CmM2 kRX [ERKIEBNM2 6B :BM22 b2+iBQM TQBMi U;":
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6B;m 2 jXRN, G27i, " +Fr "/ 6hG1 "B/:2b UTm TH@Y @p2#HMBZ QM p
M/ 2/VX B;?210 B®i-UUm TH2V 7B2H/ Qp2'H B/ QM # +Fr "/ 6hG1 "B/
PJSa 2°QbQH BM/2t/ i U+QTT2'V QM CmM2 R3- kykyX

#2ir22M i?227Q°'r '/ M/ # +Fr '/ 6hG1l "B/;2b M2 " r?2 2 i?2 bTHBIiiBNM
r [/ M/ # +Fr '/ 6hG1l B/;2b + M 2bb2MiB HHv #2 +QMbB/2 2/ b iBKz
Q7 bi #H2 M/ mMbi #HRNRRBHQM/MbiP2'27Q 2- i?2B° BMi2 ' b2+iBQ|
i20m;?i Q7 biBK2@/2T2M/2Mi M HYX, m22 Q7T BEMDOTHQBRMMOBKTQ i
i?72v bQK2iBK2b #2? p2 b KQpBM;-i° MbB2Mi b //H2 TQBMib- ? pBI
QM i?2 7THQr M2 “#vX *H2 "Hv i?2v + M #2 B/2MiB7B2/ #v HQQFBM; |
7Q'r '/ M/ # +Fr '/ 6hG1 'B/;2b U ii  +iBM; M/ 2T2HHBM; G*a BMi
iBK2b 272 °2/iQ b 6:;2M2° HBx2/ b //H2bO6V #mir2r2 2 +m BQmb B’
Q  "2:BQMb M2 ' i?2b2 TQBMib- #v mbBM; QMHvV +m "2Mi M/ T bi /i
TQBMir2 272 iQ ii?2#2;BMMBM; Q7 i?Bb b2+iBQM br2 #2HB2p2E
Q7 i?2 THMK2X g2 /B/ MQi 7BM/ Mv 1mH2'B M/ i QM Bib QrM i? i
+ Tim 2/ Bib 2772+i QM M2 "#v T "+2HbX h? i #2BM; b B/- r?2M r2
HQM: i?2 # +Fr '/ 6hG1 'B/;2b-r2+ M MQiB+2 MBM7H2+iBQM TQB
Bivp2+iQ'b HQM; i?2 K BMMQ i?2 " M#QmM/ v "B/;2- "B;?i "QmM/
6B;mRkyH27iVX q?BH2 HQQFBM; i p2HQ+Biv p2+iQ b HQM; KQp
bQK2iBK2b #2 KBbH2 /BM;- Bi Bb +H2 ~?2°2i? ii?Bb  TQBMi B/2MiB

SAM //BiBQMiQb //H2Z@HBF2 TQBMib-i?2b2 TQBMib+ M HbQ #2? p2 HBF2 ?Ql
M/ T°BK v BMi2 b2+iBQM TQBMib USASbVX 6m i?2  BMp2biB; iBQM Bb M22/2/
TQBMi #2? p2b b QM2 Q7 i?2 K2MiBQM2/ + M/B/ i2 TQBMibX
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bb22M #vi?2H ;2K ;MBim/2 p2HQ+Biv p2+iQ°'b QM 2Bi?2 bB/2 Q7
"B/;2X h?Bb TQBMi + M #2 7QmM/ #v HQQFBM; ii?2 x2 ' Q TQBMi Q7
"B/;2 b b22M BjX&R;Bn?72X LQi2 BM i?Bb 7B;m 2 i? i i?2 #H +F /Qib
BMi2 b2+iBQM TQBMi #2ir22M i?2 7Q'r '/ M/ # +Fr '/ "B/;2bX h?2)>
TQBMi H ;b bHB;?iHvV #2?BM/ /m2 iQ ;2M2" H r2bir "/ KQiBQM BM i?:
Q7 r?2M mbBM; G ;" M;B M M/ 1mH2 B M/ i BM+QMDmMM+iBQM + N

6B;m 2 jXky, G27i, " +Fr '/ 6hG1l B/;2b U#Hm2V rBi? p2HQ+Biv p2
"QrbV Qp2'H B/ QM 7Q°'r 7/ 6hG1 "B/;2b U 2/V M/ PJSa/mbi/l i U+
kykyX "H +F /Qi 2T 2b2Mib i?2 BMi2 b2+iBQM TQBMi r?BH2 ; 22M /
P2HQ+Biv TQBMi HQM; "B/;2X _B;?i, h M;2MiB H p2HQ+Bivp Hm2

"B/;2 Q7 i?72 THmMK2 BMi2 ' b2+iBM; "2T2HHBM; "B/;2X h?2 #H +F /Q
TQBMi #2ir22M i?2 # +Fr '/ M/ 7Q r '/ "B/;2r?B+? H2/iQ i?2 bTHBII
i?72 /Qii2/ HBM2 2T 2b2MiBM; i?2 x2° Qi M;2MiB H p2HQ+Biv TQBN
/| iI2@iBK2 BM j?2Qm> BM+ 2K2MibX "QH/ HBM2 +Q "2bTQM/b iQ b Kz

iX9 .Bb+mbbBQM

h? ' Qm;?2Qmii?2 HB72bT MQ7i?2/mbi THMK2- /QKBM Mi B/;2Q7i?
b MQ'i?2 "M #QmM/ 'v7Q i?2 THMK2 M/ TH vb "QH2BM Bib 2pQH
AM //BiBQM- pQ i2tbi'm+im 2 pBbB#H2 QM CmM2 R8@Re KQp2b
h?Bbbi'm+im 2?2 b K DQ 2772+i QM i?2 THmMK2- /" biB+ HHv +? M



~
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M/ 2HQM; iBM; Bi- T'"QT2HHBM; i?2 r2bi2°M ? H7 iQr /b i?2 K2 B-
M/ H2 /IBM; iQi?22p2Mim HDbTHBIiBM; Q7 i?2 THmMmK2X Pp2 HH-BM
# +Fr "/ iBK2G ;> M;B M +Q?2 2Mibi'm+im 2b-r?B+? "2Hv QM QMH\
/i X h?2b2 bi m+im 2b + M #2 Q7 mb2 BM K FBM; [m HBi iBp2- iBK
QM2 #22M #H2iQ +QKTmi2i?2b2 bi m+im 2b bi?22p2Mir b Q++m"
bi'QM; MQ'i?2°M "B/;2 M/ bm KBb2 Bi rQmH/ +i b # "B2'-T 2p2]|
7 'i?2° MQ'i?X AM //BiBQM- i?2 B/2MiB7B+ iBQM Q7 i?2 bi'QM; pQ
i?2D2i@+Q 2iQ Bib MQ i?r2bibm;;2bib M 2p2Mim H /> biB+ THmMK?2
Q7 i?22r2bi2 M TQ iBQM- M/ 2p2Mim H THmMK2 bTHBIiiBM;X 7i2  i?
7B2H/ bbBbib BM mM/2 bi M/BM; i?2 [ ' Bp2 b Q7 i° MbTQ i /m BM;
B/2MiB7vBM; i?2 F2v bi'm+im 2b "2bTQMbB#H2 7Q i?2 7 i2 Q7 i?2 T

q? i //BiBQM HBM7Q' K iBQM /Q r2 ; BM 7°QK i?2 miBHBxBM; i?2 7
im 2b- r?B+? rQmH/ /2T2M/ QM rBM/ 7Q 2+ bib\ AMi2 2biBM;Hv- i?2
#QmM/ "B2b M/ i?Qb2 +iBM; b+ i Hvbib7Q /27Q K iBQM "2 + Tir
6hG1 7B2H/ Bib2H7X h?27Q ' r /6hG1/Q2b Q772 bQK2 mb27mH BM
bi®> iBM; i?2 bi’2M;i? Q7 i?2 KB/ CmM2 pQ i2t M/ ?22HTBM; mM/2 bi
i?72 THMK2 BM i?2 K MM2 Bi/B/X h?2 KQp2K2Mi Q7 B K bb2b /m2 i
#2 "2H i2/ iQ BMi2 ' b2+iBQM TQBMib Q7 ii° +iBM; M/ 2T2HHBM; |
/vM KB 4 B-&R{-R k)X

b /2KQMbi  i2/ #v i?2 p2HQ+Biv UbBKBH "Hv- bi'2 K7TmM+iBQMV |
+H2 " i? ii?26hG17B2H/- #2BM; /2MpR AT QK MMTQMB/2 KQ 2 BMbB
BMiQ i MbTQ i 2p2Mib HBF2 i?Bb QM2X h?2 p2HQ+Biv 7B2H/b ;Bp2 |
BM7Q K iBQM #Qmi Bib T bi 2pQHmMiBQMX h?2 6hG1 B/;2b B/2MiB
i?72 7HQr i? i "2 KQbi BM7HM2MiB H QM THmMK2b Q7 i° MbTQ i2/ K i
7 i2X b i?2 KQbi bB;:MB7B+ Mi K i2'B H HBM2b- BM i2 Kb Q7 2Tm
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Ki2'B HHBM2b-i?2v? p2 bi'QM; BM7HM2M+2 QM K i2'B H@H /21
h?Bb Bb TT "2Mi BM KB/ CmM2 b + b+ /BM: 2772+i i F2b TH +2X
BM7HmM2MiB HK i2'B HHBM2b M/ B K bbiQr /bi?2 2 bi-+'2 iBM
iQ Kmb? QQKBM; 2772+ii? i 2p2Mim HHv +QHHB/2b rBi? i?2 KB/ C
i72 THMK2 M/ /" biB+ HHvV 2772+iBM; i?2 2pQHmiB QMVME7GB2?/mbi b
i?Bb BM7Q BM "2 H iBK2- [m HBi iBp2 T'2/B+iBQM +QmH/ 2 p2 #2
KB/ CmM2 pQ i2t ? / QM i?2 THMK2X IbBM; QMHV i?2 p2HQ+Biv 7B?2
2pB/2MiX 6Q  BMbi M+2-i?2°2r b MQi bi'2 KHBM2 r?B+? +i2/ b N
MQ  r2 2 BMbB;?ib #Qmii?27 i2 Q7 i?2 THMK2 + Tim 2/ BM i?2 p2H

h?Bb Bb MQi iQ b v i?2 p2HQ+Biv 7B2H/b "2 MQi mb27mHc i?2v ?|
PQi2t T ii2°M M/ K /2 Bi +H2 “r?vi?2 THMK2 HBM;2 2/ 7Q" b HQM
i?72 pQ iB+Biv 7B2H/ T ' QpB/2/ BMbB;?i 2H i2/iQ i?2 bi 2M;i? Q7 i
TB Tii2’M M/ i?2 TQi2MiB H HB;MK2Mi Q7 x2°Q pQ iB+Biv +m p:
#OmM/ “v ii° +iBM; "B/;2X

MmK#2 Q7 /B772°2Mi TT Q +22b +QmH/ #2 mb2/iQ bim/v M/ T2"
i° MbTQ i BM M 2p2Mi HBF2 i?BbX avMQTiB+ K Th? p2 #22M mb2/ iC
i° MbTQ iX MQK HB2b "2H iBp2iQ i?2 +HBK iQHQ;v BM 7B2H/b b?Q
TQi2MiB H 2t+2TiBQM H /mbi 2p2Mib M/ ?B;?HB;?i bB;MB7B+ Mi +E
"QH2 BM i?2 2pQHmMiBQMRXAR X THPRK2 (Q Fb K BMHV 7Q+mb QM M
T 2bbm 2 +QM/BiBQMb U;2QTQi2MiB H?2B;?ib-L a>V M/ 2bmHiBM
2 bi2iHVv D2i U 1CV M/ MQK HQmb bi'2 K7ITmM+iBQM T ii2 " MbVX h?
M/ ?B;?HB;?i BM/B+ iQ b Q7 M 2ti° Q /BM v 2p2Mi r?BH2 T QpB/
i° MbTQ iX "v+QMi" bi- 6hG1 T QpB/2b 7BM2" /2i BH #v B/2MiB7VvB N\
7Q i MbTQ i BM KQ 2T 2+Bb2 K MM2 X 6Q 2t KTH2- i?2b2 rQ " F
bi*2M;i? M/ TQbBiBQM Q7 i?2 L a> M/ i?2 bbQ+B i2/ MiB+v+HQM



~
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2t+2TiBQM HHv bi QM; 1C r?B+? 7 pQ 2/ i R&HXKQDbBIRQ;iBRGH2TR+ b
B/2MiB7B2/ i?2 bi'QM; D2i #Qp2 LQ'i? K2 B+ r?B+? 7Q +2/i?2 p
THMK2-+ mbBM; Bi iQ bTHBi M/ T QT2H 2 +?2 TQ iBQM iQ i?2 r2bi N
i?2 MiB+v+HQMB+ +B +mH iBQM /B/ bi"2M;i?2M i?2 1C #mi Qm"
+mHT BiiQ Bib 2t+2TiBQM Hbi2M;i?r bi?2D2ir2 B/I2MiB7B2/i? i -
i?2 THMK2X hQi?2 mi?Q b6 FMQrH2/;2-MQrQ FB/2MiB7B2/i?Bb B!
Q7 i?2b2irQ 72 im 2b #2vQM/ MQiBM; i?2 "QH2 Q7 i?2 MiB+v+HQME
i?72 1CX AM //BiBQM-r2 "2 MQi r '2Q7 MVIQ Fi? imM+Qp2 2/i?
Q7 i?2 THMK2 bi?26hG1 7B2H/ /B/X

6Q° MQi?2°G ;" M;B M TT'Q +7?2-i° D2+iQ ' VKQ/2Hb + M#2 mb2/ r?E
i* MbTQ'i M/ /BbT2'b HBM i?2 iKQbT?2'2X AM KQbi Q7 i?2 HBi2"
i?72 >v# B/ aBM;H2@S 'iB+H2 G ;" M;B M AMi2; i2/ hRIDR+i® v U>u
Q7i2M mb2/iQ +QKTmi2 # +Fr '/ i° D2+iQ'B2b M/ B/2MiB7v TQbbB?
2t+2TiBQM Hji@pNIMilAM //BiBQM- 7Q°r '/ i° D2+iQ v KQ/2Hb + M #2
+QM+HmMbBQMb /> rM 7 QK "2KQi2@b2RRBM/ iQ BMpKIQR:HRNQAM; @
b2 bQM Hi ' 2M/b Q7 Ry THBMK;2ib D2+iQ v KQ/2Hb HBF2 i?Bb + M B/:
bQm +2 “2;BQMb M/ i MbTQ i T i?r vb 7i2° M 2p2Mi r?B+? + M #2
7T7mim 2 2p2MibX

h?2 >uaSGAh KQ/2H ? b i?2 #BHBiviQ 7Q 2+ bi T "iB+H2 i° D2+iQ
MQi r "2 Q7 Mv rQ'F #2BM; /QM2 miBHBxBM; i?Bb T'QT ; iQ iQ
im MbTQ i- i?7Qm;? Bi rQmH/ #2 BMi2 2biBM; iQ b22 i?2 ++m  +v Q
T 2/B+iBQM +QMi2tiX aBM+2 Bi rQmH/ "2Hv QM 7Q 2+ bi /i - Bi + N
7Q 2+ bi /i X PM2 +QmH/ ";m2 i? i +QKTmiBM; # +Fr '/ 6hG1 QM
#2 KQ'2 /p Mi ;2Qmb /m2iQ i?2BM7Q K iBQM 6hG1 T QpB/2b r?BH
/i U6hG1 QMHvV M22/b k. rBM/ p2HQ+Biv r?BH2 >uaSGAh rBHH M2~
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//IBIBQM H K2i2Q QHQ:B+ H+QM/BiBQMbV M/ #2BM: "2H iBp2Hv "
/i ®X b MQi2/-r2 "2MQi r "2 Q7 i?Bb #2BM:; /QM2 #mi rQmH/ #2 |
+QKT "BbQMX

h?Qm;?r2/Q MQi mb2 6hG1BM i'm2 T 2/B+iBQM +QMi2ti- TTHVBM
/Bl UmbBM; QMHvV +m "2Mi M/ T bi/ i VBM 2 H@iBK2 +QmH/ H2 /i
bBim iBQM HBF2 i?Bb U2X;X-i?2 6MQ i?2 "M #QmM/ ‘v "B/;20 rQmH/
i MbTQ'iiQ i?2 MQ'i?-i?2 MM7QH/BM; Q7 i?2 D2i@pQ i2t BMi2" +i
Q7 i?2 THMK2 M/ bT22/ mTi> MbTQ'iiQ i?2 K2'B+ b-2i+XVX |IbBM
#2 mMB+FiQ BKTH2K2Mi br2HH bBirQmH/ QMHvV M2+2bbBi 121?72 +¢
11?2 +m "2Mi iBK2 U;Bp2M r2 ? p2 +QKTmi2/ # +Fr '/ 6hG1l mT iQ i?:
/IQ MQi b22 ?2Qr mbBM; >uaSGAh QM QMHvV +m "2Mi M/ T bi/ i +QmH
BM "2 H@iBK2X

g2 bm;:2bi i? i i?2 6hG1 7B2H/ U M/ Qi?2 +Q?2 2Mi bi'm+im 2 K2i?
T iQ7i?2 iKQbT?2 B+ b+B2MiBbibiQQH#Qtr?2M bim/vBM; i MbT
1mMH2'B M M/ G ;" M;B M /B :MQbiB+b b?QmH/ #2 mb2/ BM i M/2K i
BM7Q K iBQM p BH #H2X h?Bb rBHH T QpB/2i?2 KQbi +QKTH2i2 TE
7 +i M/- KQ'2 BKTQ i MiHv- +QmH/ T QpB/2 i?2 #2bi BM7Q K iBQM
"2 H@iBK2X

i X8 *QM+HmMbBQM

IbBM; L a /i 7Q p2HQ+Biv 7B2H/b UJ1__ @kV M/ 2 °QbQH BM/2t
"2b2Mii?2 6:Q/XxBHH 6 /mbi THMK2 Q7 kyky-r2 /2KQMbi' i2/ bBKT!
6hG1 K2i?Q/ 7Q i MbTQ i BM ;2QT?vbB+ H7HQrbX 1p2M rBi? bB;M
iQQHb + M #2 2KTHQV2/- 2bb2MiB HHv BM "2 H@iBK2 iQ bbBbi BN
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/Imbi Q° Mv Qi?2° +QMi KBM Mi BM i?2 iKQbT?RR M2 X/;Ki-Br@M /M B V2
i?72b2 iQQHb + M #2 mb2/ 7i2 i?2 7 +iiQ B/2MiB7v F2v 72 im 2b "2
Q7 i?Bb K bbBp2 /mbi THMK2 M/ bbBbi BM #2ii2° mM/2 bi M/BM; i?:
i* MbTQ i Q++m " 2/X

g2 ? p2 b?QrM i?2 /p Mi ;2b Q7 G ;" M;B M +Q?2 2Mi bi m+im 2 UG"
/IBiBQM H 7HQr pBbm HBx iBQM i2+?MB[m2b BM i?2 iKQbT?2 B+ b+
r?B+? BM+Q TQ i2 /i QmibB/2 Q7 i?2 +m "2Mi 7" K2- KQ 2 +QKT
+ M #2 Q#i BM2/X q2 /Q MQibm;;2bi M # M/QMK2Mi Q7 i° /BiBQM H
IbBM; G ;" M;B MiQQHb bm+? bi?27BMBi2@iBK2 Gv TmMQp 2tTQNM
iIBQM rBi? i /BiBQM H K2i?Q/b M/ Qi?2 1mH2 B M [m MiBiB2b K2 N
i?72 KQbi +QKT 2?2MbBp2 bb2bbK2Mi Q7 i° MbTQ iX q2 bm;;2bi "2k
M/ i2+?MB[m2b p BH #H2 BM M QTiBK HK MM2" iQ ;2ii?2 KQbi Qn

AM7mim 2rQ F- KQ'2/2i BH2/ M HvbBb + M#2 T2 7Q K2/iQ Q#i E
Q7 i?2 KQbi BM7HM2MiB H bi'm+im 2b Q7 BMi2 2biX b + miBQM
BM7Q K iBQM QM T * #QHB+ M/ 2HHBTIiB+ bi'm+im 2b r?B+? K v #2
T #QHB+ M/ 2HHBTiB+ G*a +QKTmi iBQM +QmH/ vB2H/ Qi?2 BKT(
+ Tim 2/ BMi?2 Tm 2Hv ?2vT2 #QHB+ BMp2biB: iBQMX 2 r2 2 #H2 |
+Q 2 mbBM; i?2 ii° +iBM: bi'm+im 2b #v Bib 2772+i QM M2 “#v K i2°
rQmH/ ? p2 B/2MiB7B2/ Bi rBi?Qmi i?2 M22/ 7Q  BM72 2M+2X AM //
PQ iB+2b mbBM;i?2 G 0. 7Q Dmbi 72r7  K2bX 1KTHQVBM; i?BbiQ
2HHBTIB+ G*a 7Q  i?2 2MiB 2 iBK2 rBM/Qr +QmH/ vB2H/ KQ 2 BMbE
6hG1 i MmK#2 Q7 /B772 2Mi T 2bbm 2bm 7 +2biQ b22 2Qr Km+?
i72 QM2b r2 Q#i BM 7 QK i?2 p2  ;2/ p2HQ+Biv 7B2H/ M/ eyy ?S bn
6hG1 7B2H/b +QmH/ #2 6biB+22/6 iQ;2i?2  iQ +'2i2 M TT QtBK iB
6Q° ?B;?2  7B/2HBiv M HvbBb-i?2 6hG1 +QmH/ #2 +QKTmi2/ 7°QK
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M/BM2'iB HT iB+H22772+ib Q7 /mbi+QmH/#2BM+Q ' TQ" i2/X >Q
i'mi?/ i rQmH/ #2/B77B+mHi bi?2/mbi/ i p BH #H2?2 2pB b i2H
+QHMKM@ p2° ;2/ /i - M/ QMHvV QM+2 2p2°'v k9 ?2Qm b- rBi? HBiiH
h?2Qm;? MQi K2MiBQM2/ ?2°2-i?2°2Bb +QKTH2K2Mi v pB2rTQBMi
+Q?2 2Mi K i2°'B H b2ib i?2Kb2Hp2b " i?2  i? Mi?2 K i2'B H +m p2t
(938j-R8YR8)8r?B+? ?2 b b22M BKT Qp2K2Mib BM +QKTmi iBQM HHv 27
OdX bim/vT2 7Q KBM; +QKT "BbQM Q7 i?2b2 K2i?Q/b BM i?2 iK
#2 mb27mHX GBF2i?2i?2rQ F/QM27Q i?Bb /mbi2p2Mi-r2 +QmH/"
7Q Qi?2 " H ;2 b+ H2 /mbi 2p2Mib M/ b22 B7 bBKBH " bi'm+im 2b T
Bb Q#b2 ' p2/X *QmTHBM; i?Bb i° MbTQ i KQ/2HBM; rBi? KB+ Q#BQ'
mM/2 bi M/BM; bBKBH ~ T bi 2p2Mib M/ KBiB; iBM; TQbbB#H2 M2; i
r2HHX

g2 rBHH BK iQ Tm bm2 bQK2 Q7 i?2b2 p2Mm2b BM 7mim 2 rQ F r
+QKTmiBM; 6hG1 Qp2  i?2 2MiB 2 ;HQ#2 7Q "  bQK2 bB;MB7B+ Mi TQ
+ MB/2MiB7v "2+m "2Mii> MbTQ'iT ii2"MbiQ bbBbiBM T 2/B+iBQN
Q7 ;HQ# H iKQbT?2'B+ 6hG1X AM //BiBQM-r2? p2?QT2bi? ii?Bb
QMbiQ'K7Q K iBQM M/BMi2MbB7B+ iBQMX "v/QBM:i?Bb M/ Qi?2
/2KQMbi® i2i?22 mb27mHM2bb Q7 +Q?2 ' 2Mibi'm+im 2 K2i?Q/biQ i?:
2QT2b Q7 //BM;iQ i?2 "2b2 "+?2'b iQQHFBibr?2Mi HFBM:; T Q#H2

1i?B+b
h?BbrQ F/Q2b MQi BM+HmM/2 bim/B2b QM ?mK M bm#D2+ib- ?mK M
.2+H " iBQM Q7 +QKT2iBM; BMi2 2bib

h?2 mi?Q b /2+H "2 i? i i?2v ? p2 MQ FMQrM +QKT2iBM; 7BM M+E
"2H iIBQMb?BTbi? i +QmH/ ? p2 TT2 "2/ iQ BM7HM2M+2 i?2 rQ F "2
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* 2/Bh mi?Q ' b?BT +QMi"B#miBQM bi i2K2Mi

H#2 i C "pBOM+2Tim HBXx iBQM- 6Q°'K H M HvbBb-.i +m" iBQM- A
QHQ;v- aQ7ir "2-0 HB/ iBQM-0Bbm HBx iBQM- q'BiBM; @HBB;BM H
>Qbb2BM J, ¥@M+2Tim HBXx iBQM-. i +m’ iBQM- AMp2biB; iBQM- J2
aQ7ir "2- 0o HB/ iBQM- q'BiBM; @ Q' 'B;BM H- ¢ BiENB;M@6Q2 pBrirM 2/¢
*QM+2Tim HBx iBQM- 6mM/BM; +[mBbBiBQM- J2i?Q/QHQ:v- S'QD?2
g BiBM; @ 2pB2r a2/BIiBMQXQM+2Tim HBx iBQM- 6Q K H M HvbBb
[MBbBIiBQM- AMp2biB; iBQM-J2i?Q/QHQ;v- S'QD2+i /KBMBbi® iBQ
BM; @ 2pB2r 2/BiBM;X

i p BH #BHBiv
i rBHH #2 K /2 p BH #H2 QM “2[m2biX
+FMQrH2/;K2Mib

h?Bb rQ"F Bb bmTTQ i2/ #v i?2 L a JAh . T°QD2+iL a JAh ., JB+°Q
iH MiB+ .mbi ;- Mi MQX 3yLaa*kyERS8jk Bbbm2/ i? " Qm;? i?2 L a Al
b2 "+? BM 1 'i? a+B2M+2 UA.aV T Q; KX h?2 mi?Q b i? MF M M
BMbB;?i7mH +QKK2Mib M/ bm;;2biBQMb r?B+? ? p2 bB;MB7B+ MiH
K Mmb+ BTiX



*?2 Ti2 9

.B77mbBp2 6Hmt@ _i2" B2 b 7
2M2 H .B77mbBQM ai m+im 2

ii"B#miBQM

h?Bb +? Ti2 - +QHH #Q iBp2rQ FrBi?a? M2 Qbb-Bb K Mmb+ B

mi?Q° *QMi'B#miBQMb

C pBb M/ _Qbb +QM+2Bp2/ i?Bb T°'QD2+iX C "pBb /2p2HQT2/ i?2
K2Mi iBQM- BKTH2K2Mi2/ H;Q Bi?Kb-/2bB;M2/ 2t KTH2b- M/ r QiZ
C 'pBb M/ _Qbb +QMi'B#mi2/iQ 2pBbBQMbX

#bi +i

h?2B/2MiB7B+ iBQM Q7 i  MbTQ'i# "B2'bBM 7HMB/ 7HQrb? b HQN
bi'm+im 2b UG*aV- r?B+? /2b+"B#2 # 'B2'b iQ Tm 2Hv /p2+iBp2
i?72 MQIiBQM Q7 +Q?2°2M+2 ? b #22M "2pBbBi2/ iQ ++QmMi 7Q" /E
i?72Q°vQ7 2HHBTiIB+i> MbTQ'i# B2 bi? i2ti'2KBx2/B77mbBp2i I

NR
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"2;BQMbX q?BH2 i?Bb i?2Q v ? b #22M /2p2HQT2/ BM i?2 7TBMBi2@ |
bi'm+im 2b- M M HQ:;Qmb BMbi Mi M2Qmb UImH2 B MV 7Q KmH i
i?72 bT2+B H+ b2 Q7 bi2 /v- 2QKQ;2M2Qmb- BbQi'QTB+ /B77mbBQM
2ti'2KBXBM;i?2/B77mbBp2 7THMt@  i2 +QBM+B/2rBi? Tm 2Hv /p2+i
bi'm+im 2bX AM i?Bb rQ F- r2 2ti2M/ i?2 7" K2rQ F iQ /27BM2 /B77
i72 BMbi Mi M2Qmb + b2 7Q" ;2M2" H- TQi2MiB HHv MBbQi QTB +-
/IB77mbBQM bi'm+im 2bX g2 BHHmbi  i2 2Qr i?2b2 # "B2'b + M /E
BbQi'QTB+ +QmMi2 T ibi?2 Qm;? iQv 2t KTH2 /2bB;M2/iQ ?B;?HE
/B77mbBQM bi'm+im 2 QM i  MbTQ i# B2 ;2QK2i vX

9XR AMi"Q/m+iBQM

IM/2 bi M/IBM; ?2Qr MQM miQMQKQmb 7HQrdéb +QMi2Mib "2 Q°; ME
rBM/Qr + M #2 p2 v mb27mH 7Q /2i2 KBMBM; r?2° 2 bm#bi M+2 mN
KvQ KvMQi;QQp2 i? iiBK2rBM/QrX TTHB+ iBQMb  M;27 QK N
B+ HT?2MQPX2NNERKNRjyRjkR9)9iQ #2ii2° mM/2 bi M/IBM; i° MbTQ i C
+QMi KBM Mi BM ;2QTRIBRRRREBRQR(BX AMi?2b2 2t KTH2b- M/ K
Qi?2'bBM ;2QT?vbB+ H M/ 2M;BM22°'BM; TTHB+ iBQMb-i?2 K i2"1
i?72 THQr Bb BM7HmM2M+2/ #v #Qi? /p2+iBp2 M/ /B77mbBp2 +QMi E
+QMi'B#miBQMb "2 Q' /2°b Q7 K ;MBim/2b bK HH2  i? Mi?2 /p2+iBj
rb/2p2HQT2/ BM i?2 Tm 2Hv /p2+iBp2 b2iiBM; M/ /B/ MQi ++QmM
BM KBM/- bi M/ '/ G*ar2 2 /27BM2/ pB p B iBQM H7Q KmH iBQM
Ki2’B Hbm 7 +2br?B+? 2ti 2KBx2/i?2 MQ K H 2VBMbhBDRMW D2 @ -
#QHB+ + b2 M/ b+HQb2/K i2' B Hbm 7 +2br?B+? bi 2i+? #v mMB7
Qp2  i?72 7BMBi2 iBK2 rBM/Qr BWRK?2QHHBRFBW HVB2A2Q v r b /2p2HC
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i?72 BMbi Mi M2Qmb + b2 r?B+? HQQFb ii?2b2 bi m+im@X2Bmbh i?2 BM
Q7 i?BbrQ F- Q#D2+iBp2 1mH2 B M +Q?RIMPBH M+Pm” 2h2rB 22#KK |
TQ i Mib?Q i@i2 " Ki> MbTQ ibi'm+im 2bX "Qi?i?2G ;> M;B M M/ 1]
"2+2Bp2/ ;72 i /2 HQ7 ii2MiBQM M/ #22M mb2/ 2ti2MbBp2Hv- iQ
TTHB+ iBQMb HBF2 i?Qb2 K2MiBQM2/ #Qp2&3JXQi2M22/2iPHVO M @ H
+2TiQ7i MbTQ'i# "B2'b#vBM+Q ' TQ  iBM;/B77mbBQMBM i?2 r2
"2H2p MiiQ K Mv T?vbB+ Hi” MbTQ i T'Q+2bb2bX h?2v BMi Q/m+2,
U# b2/ QM i?2 i MbTQ i i2MbQ"~ M/ i?2 p2" ;2/ IB7T7TmbBQM@r2B;"
i2ZMbQ V- r?B+? vB2H/b K i2'B Hbm' 7 +2b i? i 2ti ' 2KBx2 /IB77mbBp:
Qp2 +QK2b HBKBi iBQM Q7 i?2 Tm 2Hv /p2+iBp2 + b2- BM r?B+?
M/ i?mb BHH@/27BM2/ b K2 bm 2 Q7 +Q?2'2M+2X AM i?2B  rQ'F
QT2/ i?22Q°vQ7K i2’B H# "B2'biQ/B77mbBp2 M/ biQ+? biB+ i |
bi'm+im 2 BM i?2 7TBMBi2@iBK2 b2iiBM;- M/ 7Q bi2 /v- 2QKQ;2M2(
BMbi Mi M2Qmb U1lmH2 B MV + b2X q?BH2 i?Bb H ii2  b2iiBM; rBHF
2ti2M/i?2B° 77 K2rQ FiQ /27BM2 BMbi Mi M2Qmb # ""B2'b7Q ;2M2
277Q i T°QpB/2b bi2T iQr '/ /2p2HQTBM; ;2M2° H1mH2'B M +QmM
bBp2 # ""B2°bX h?Bb T T2  Bb Q' ; MBx2/ b 7QHHQrb, r2 #2;BM rBi?
bi'm+im 2b BM i?2 Tm 2Hv /p2+iBp2 b2iiBM;X q2 i?2M “2pB2r i?2 "
IB77mbBp2 M/ biQ+? biB+ i> MbTQ'i 7° K2rQ ' FX 6QHHQrBM; i?Bb-
i?72 BMbi Mi M2Qmb i?2Q v iQ ;2M2" H /B77mbBQM bi ' m+im 2X g2 |
i?2°Qm;? M2t KTH2 +QKT "BM; # 'B2'b 'BbBM; 7°QKBbQi'QTB+ M
q2 +QM+HmM/2 rBi? 2K "Fb M/ /B 2+iBQMb 7Q "  7mim 2 rQ FX
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g2 rBHH bi "i#vUp2 v# B27HvV 2pB2rBM; 2HHBTIB+ /p2+iBp2 +Q?:
q2 2720?22 2 /27 iQ i?2 +BRRA YRIB}HRQ @ /2i BHbX bbmK2 r2 ? p2

p "'VBM:; p2HQ $Bjt) 7B2BB BM bT +Z!8BM iBK2X *QMbB/2" i?2 BMBIiB
T Q#H2K-

%t: Mtt); x2U R" t21 R U9XRV

h?2M i?2°2 2tBbib 7 KBHv Q7f/6J 7RINKGE T2BbKi® p2 HQ#Biv 7B2H)
FMQrM b i?2 7THQr K Th r?B+? /p2+i T "iB+H2bi?2°Qm:? i?2 7THQr-
6,:U! U

U9 XKV

g2 + M /27BM2 i?2 HBM2 "Bx2/ 7HQr K T bi?2; /B2MiQ7i?2 7THQr K
+QM/BiBQMb-

@6, ( to) .
@

h?2 "B;?2i * m+?2v@: 22M /27Q K iBQM i2MbQ  Bb /27BM2/ b-

r06{0(t0): U9XJV

*1(t)= 1 o6, (t) "1 o6 (to) Uaxov

r?B+? Bb bvKK2i'B+ M/ TQbBiBp2@ /278 W i2% h2Bb B2 NP 2ni2 b



YIY #72« &l A é2 N 8
M/ +Q "2bTQM/BM; Q i?7QMQ; KBHPZ2B 12Mpagrb@™b? i? i-

I n>0 M/ uogxsyv

hi;ji: ij - UugdXeV

h?21mH2 B M i2@Q7@bi" BMi2MbQ Bb /27BM2/ bi?2 bvKK2i B+
p2HQ+Biv-
a(t;t)=% r () +(r ftt)” uoxdv

rB+? Bb bvKK2i ' B+- BKTHVBM; Bg ?MyY ¥2QH 2B T2ZMp/ BIMh2Q@ i?QMQ K F
p2+iQ@ bBiRP2f1;2,::;ng bm+? i? i-

S s, M Uo9XxX3v

h2; 21 = U9IXNYV

6Q° b?Q i iIBKBbBMiB7B2b i?2 /2pB QKQIM2QF/2MiBiv- BX2X-

1L (t)= A2 toto)(t  to)+ O(t  toj%):s U9XRyV
9XkXR G ;" M;B M

G; M;B M2HHBTIB+ +Q?2 2Mibi' m+im '2b "2 /27BM2/ BM i2 Kb Q°
i2’B Hbi” BM7Q° ;Bp2M@ERQ OB/ imip2Zl © K2i2 Bx2 +H®@HbB2/ +m ' p
i2 i =) 7@21[0,] M/()= (OX GXs) ‘2T 2b2Mi i?2i M;2Mi p2+iQ" iQ
() M/ H2B, ((s) /12MQi2 i?2 +Q "2bTQM/BM; i M;2Mi p2+iQ" HQM; i?
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6,()X h?2M-i22 H2M;i?b Q7 i?2b2 p2+iQ b + M #2 + H+mH i2/ #v-

p q
K(ok=" T T 6,0 = U9 L 4 ¢ USXRRYV

G2i- q

19): *H((8) 19)
" hYs); qs)i
"2T°2b2Mi i?2 TQBMirBb2 i M;2MiB pi2bi;2B M X ; B ®12 Bl -HH DAV BBM

U9XRkV

a( (s); Ys);t) =

Bp2M #v- ~

Q)= () Ys)inds: UIXRjV

S'Q+22/BM; rBi? i?2p "B iBQM H + H+mHmeR-b2? @Hi2 i 1i"2KBMB b2
Q7 i?Bb 7mM+iBQM H "2 HBKBi +Vv+H2b Q7 i?2 7TQHHQrBM; /B772 21

S S
2 2
)= (); ((s) = ) 21(‘(8)) 1 - 2 (9)); U9XRIOV
/27BM2/ QM i?2 /IQK BM-
U=Fft2U: 16 5 < 2< 40 U9XR8V
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O9XkXk 1mH2 B M

h?2 1mH2'B M7Q KmH iBQM 7QHHQrb bBKBH " b2imT-#mii?2 Q#D
+mp2b i? i 2ti  2KBX2:i2/2i M;2MiB HK i2'B RYR2i+?2@ " i2

Z

Q)= 1 a( (s); Ys);t)ds; U9XReV

rBi?-
hs); & (s);t) As)i |

hY(s): s, U9XRdAV

a( (s); Ys)it) =

LQiBM; bBKBH "BiB2b iQ i?2 p "B iBQM H T Q#H2K BM i?2 G ;" M;]
b2+iBQM- i?2 mi?Q b +QM+H@{/R rBtiH'R KEXRM B2 rBi? HBKBi +v+F
7QHHQrBM: /B772 2MiB H 2[m iBQMb-

r r

S S1

W= () (= o aE) g 200) U9XR3V
/[27BM2/ QM i?2 /QK BM-
U=Fftg2U:s5,6s;; S, < <S 10 U9XRNV

9Xj /p2+iBQM@/B77mbBQM i° MbTQ"i

L2ti r2 T 2b2Mi r? i r b /QM2 7Q" /B77mbBp2 # “"B2'b BM i?2 G ;°
2i HX3K h?2M-r2 TTHv bBKBH ° RORKQM2BIMBNBNMbi Mi M2Qmb 1n
/IB77mbBp2 # ~"B2 bX
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6Q° ;Bp2M iBK2@p 'VBMLtpR HIQ2BIv+2BIBRBEPQHP2b ++Q /BM; iQ i-
+H bbB+ /p2+iBQM@/B77mbBQM 2[m iBQM-

@f}r (cp= r (.ro; ct;tg) = co(t); U9XkyV

r?2°22 U R" M/.(t;t) 2 J,(R) Bb i?2 bvKK2i'B+- TQbBiBp2 /27BMBi
bi'm+im 2 i2MbQ X h?2 0 "2K2B2Mib i?2 /B77mbBpBiv M/ Bb bbmKj
bQ i? i i?2 i° MbAO)iBH7/QKBM i2/ #v [/p2+iBQMX 6Q  Qm > Tm TQb
#Qi? i?2 +QM+2M;it) iBIQMB77mbBQM bi m¢tim 2 XEZMbHP2M r2 2 p2
i?72 7THQr K&Jgo b /127BM2/ #QE2MM[XQ M “#Bi' v bKQQi? K i2'B H
M= 6 (Mo rBi? BMBiB H +QM/BiBOM;BR2M#iQi Hi> MNT,Q i Q7
i?2°Qm;? i?Bbbm 7 +2- Qp2 [iR0Q]BE2; BN MY# V-
Z,Z
2(M ) = .rc MIAdt U9XKRV

to M ¢

r?2 Mtt) Bbi?2 MQ'K HiQ iM2 B 7tHREM ; rBiMN(to)) i?2 MQ K H iQ

Mo 7Q  thlHM ¢X h?2M-r2 + M "27Q KmH i2 i?2 iQi Hi° MbTQ i BM i2°
+QQ /BM i2b #MIMQIBM; 6 )[r o6,]" MdA, 83 M/ TTHVBM; i?2 +? BM "mH
rociQ Q#IrBMBM i2 Kb Q7 i?2 K i2'B H +QQ /BM Z2bXTLZH2M?Pbii?2
bT iB H ;" /BZME MY/ 2T 2b2Mib i?2 K i2°B H ;" /B2MiX h?2 K i2°B }
“/B2Mib 2 "2H i2/ BMi?2 7QB$HQrBM; K MM2" (

roc=(ro6,)rc 4dr c=(ro6,)” roC U9XkkV
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h?2M-i?2 iQi Hi° MbTQ i Bb ;Bp2M #v-

Z,.Z
(M) = (6,0 06,17 roc(6,;t) [r 06,1 MdAdt
Zto ZMo
t1
= (8,0 06,17 1 oc(6,:1); [ 06,17 M dAgdt
z° z"° U9XKjV
= roc(6,:t); [r 08,1 1. (6,;0)[r 06,17 N dAodt
yANA
ta
[r oc( 6,: D] hi, MdAodt;

to M o

r22 Bl =[r 6] 1. (6;:t)ro6]> Bb bvKK2i'B+ TQbBiBp2@/27BMBi2 i2}
rBHH 272 iQ bi?2/B77mbBp2 G ;> M;B M 7HmMt i2MbQ " X

bb?QrM #v > HH232i?BX £ M #2 “2r Bii2M b-

Z,Z
(M o) = [r oco]” hi, MdAodt+ of ) U9XkIV
to Mo
hQ 7BM/ K i2°'B Hbm' 7 +2bi? i2ti ' 2KBx2 /B77mbBp2i> MbTQ i + Ql
M BMBiB H+QM+2Mi Mi B bHR2p2 H?bi2i Q7 i?2 BMBiIiB H+QM+2Mi’ i
r oCo(to) = K M(te) 7> 0 M/ /27BM2/ T 2pBQmbHVV M/ i?2°27Q 2-i?2
rBHH /B77mb2 /B Rl4iBAM2iIQeB+F6b H rV M/ rBHHB/2MiB7v# B2’
UQ  2M? M+2V /B77mbBQM K tBK HHv BM i?2 KQbi /B77mbBp2 T QN
i ? -
i?72M #2+QK2b z.2
2(Mo) =K N hi, MdAodt+ of ) U9Xk8V
to M o

6°QK ?2°2-> HH2  "2r'Bi2b i?Bb BM i?2 7TQHHQrBM; K MM2 -

Z
t(Mo)= K (t1 to) N; hit M dAg+ of ) U9XkeV

M o
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r?2°2i?2/B77mbBp2 i’ MbBERI?P22MBQBK2 pg*-;2 Q7
z
t1 — 1 !

1
b= hd U9XkdV
1 0

to

h?2iQi Hi° MbTQ i Bb MQ K HBx2/ #v /BpB/BM: #viP22BR 7Z:m hBQ Bliv
iBK@ to)- i?2 K ;MBim/2 Q7 i?2 BMBiB H + Q-+ WM ii?iBOR ;Q7B2Mi
Ki2'B HbAM)R h?Bb vB2H/b /BK2MbBQMH2bb +? * +i2 Bx iBQM

th
oMo im )+ 0( ) U9Xk3V

oMo = T AM )

to

7Q0° bQRM;1)X h?MQ 'K HBx2/i° MbTQHbL7h2MB MZJ Mb H

R
; hit N dAg
T (M o) = 220 M ‘;;\o :

M o

U9XKNV

r?B+? T'QpB/2b H2 /BM;@Q /2" 2biBK i2 Q7 MB7QmBdBp22iiBMRT Q"
BMi2 [tp; t X

aQHpBM; i?2 +Q "2bTQM/BM; p B iBQM HT Q#H2K H2 /biQ B/2MiB
i2MbQ" 7BZH//B};7-BNM2H@v,me iQi?2 /p2+iBp2 + b2-#mirBi? i?2 i’
"2TH +BM; i?2 * m+?2v@: 22M i2MbQ "X

AKTQi MiHv- i?Bb TT 'Q +? /2i BH2/ #Qp2 vB2H/b T 2/B+iBp2 K
TQ'i# "B2'bBM /p2+iBQM@/QKBM i2/ 7HQrb- rBi?Qmi "2[mB BM;
/p2+iBQM@/B77mbBQM /vM KB+bX h? i Bb- i?2 # B2 bi'm+im 2t
HQr@/BK2MbBQM H Q /BM ‘v /B772 2MiB H 2[m iBQMb UP.1bV /2" B
H iBQM- #vT bbBM; i?2 M22/ iQ MmMK2 B+ HHv bQHp2 i?2 /p2+iBQN\
2[m iBQMb US.1bV /B 2+iHvVX



YkY 2&9T« OneA20AA Oné zé yi RyYyR

q?BH2 MQi 7Q+mb Q7 i?Bb T T2 - # b2/ QM M2+2bb v +QM/BiBQN
mi?Q b HbQ /27BM2/i?2/B77mBbp2# B2  bi'2Mi;?2 U."aV r?B+? +
+QmMi2 T "iiQ i?2 7BMBi2@iBK2 Gv TmMQp 2tTQM2Mi U6hG1V M/
i MbTQ'ii2MbQ -

a(te) = i +hi(tg) UaxjyVv

0

Jm+? HBF2 i?2 6hG1 7B2H/-i?2 ."a + M ?B;?HB;?i "2;BQMb Q7 bi QN

9XjXk 1mH2'B M

g2 MQr b22F bi m+im 2bi? i BMbi Mi M2QmbHv 2ti 2KBx2 i?2 MQ K
BMi2;  iBQMiBK2 TT'Q +?22b x2'QX g2 MQi2i? ii?2 MQ K HBx2/i I
#2 pB2r2/ bi?2 iBK2@ p2 ;2//B77mbBp2 G ;" M;B M 7HmMt 7TmM+iB
bi'm+im 2b i? i 2ti 2KBx2 BMbi Mi M2Qmb /B77mbBp2 i MbTQ i Bb
i? i 2ti'2KBx2 i?2 iBK2@ p2" ;2/ /B77mh§B P2/ GB;M M;B H\BIK Bm th
i?Bb "2/m+2b iQ 2ti 2KBxBM; i?2 /IB7agbBp2 7THmt ~ i2 iiBK2

q2 ?B;?HB;?i irQ BKTQ i Mi "2bmHib i? i rBHH #2 mb2/ BM r? i 7TQHH
iBK2 /2 Bp iBp2 Q7 i?2 /B77mbBp2 i’ MbTQ i i2MbQ" b i?2 BMi2; i
Bp2M #v-

HBK- hit = hy; U9XjRYV

t1! to dfy
M/ i?72 HBKBi Q7 i?2 iBK2 /2 ' Bp iBp2 Q7 i?2 G ;" M;B M 7HmMt i2Mb
TT'Q +?2b x2 Q Bb ;Bp2M #v-

h, (to) = tll!ﬂt?é% h{g= 2a (to;to); UoaXjkV
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r?2°a2 Bbi?2/B77mbBQM@r2B;?i2/ 1mH2 B M i2@Q7@bi BMi2Ml

rdg. —+.[rg : U9XjjVv

QO
11
NI -

.2i BHb Q7 i?2b2 /2 Bp iBQMb + M #2XR@M N/TRM7EE 2M TRt+iB p 2 H vX
h?2i2Md @b bvKK2i'B+ M/ Q#D2+iBpXN¥b22/ IM2RQ/BbBM7Q K iBQM
Q:Qmb iQ i?2 bi M/ "/ 1mH2' B M 82@Qi7@b? rBBL; P2BINM Q#V i?2 /B77n
bi'm+im 2 i2MbQ X b bm+?-Bi+ Tim 2b #Qi? i2KTQX H M/ bT iB H

aBMarBb "2 H M/ bvKK2i'B+-Bi? b QMHWM/2+q 2B bANDMHBMN;bQ " i?QMQ
2B;2MpZ2+ir®iB2f1,2;::;;ng- b iBb7vBM; -

S Sy, M/- UoaXxjov

hai;eji: i U9X]8V

q2 MQi2 i? i- 7Q° M BM+QKT 2bbB#H2 7HQr- i?2 bi M/ */ 1mH2 B N\
X2 Qi +2 b +QMb2[m2M+2 Q7 i?2 x2 Q /Bp2 ;2M+2 +QM/BiBQM B
i? i Bib 2B;2Mp Hm2b "2 2[m HBM K ;MBim/2 M/ QTTQbBi2 BM bB;
;2M2° HHv 2QM/ 7Q°

g2 MQri F2 iBK2 /2 Bp iBp2 Q7 i?2 MQ K HBx2/i° MbTQ i 7mM+iBQ
bi?2 BMi2:" iBOQM iBK2 TT ' Q +?2b x2 Q-

D E .
? - d t1 . .
t Ttgl(M 0) — M 0 M’ dth htO tl:to M dAO 2 M OQM’ a MI dAO
1

HB = !
dAo dAO

t1! to

UgXjeV

M o Mo

r?B+? H2 /b iQ i?2 /27BNBEBQINB QY TPMt@U QPB7MMbBHQN MbTQ ' i @



YkY 2&9T« OneA20AA Oné zé yi RY]

TmMmM+iBQM H R
IVIOhl\é; a MidAy

U9XidvV
dAg J

To(M o) =

Mo
?22°2r2? p2mb2/i?2 T 2pBQmMbHUWMIMAMMDOMMHAIBPB/2/ Qmii?2 7 +i(

Q7 k-r?B+? 2?2 bMQ2772+i QM i?2 bi iBOM v +m ' p2b Q7 i?2 7TmM+iB(
MMBp2 b H- Q#D2+iBp2pR2 2 /B Q77mM BB pQ p2H mb miZ, +i2iB K 2

toX P#D2+iBpBiv Bb BM?2 Bi2/XY QK i?2i2MbQ"

h?Bb p "B iBOM HT Q#H2K +HQb2HV T "eREZRIYR 2K b 22+ QQHIB /2" 2/
bBKBH ~ TT Q +? iQ bQHpBM; BiX >Qr2p2 - i?2 ;2M2° ¢lJaBBK2MbB
MQi /B 2+iHv TTHB+ #H2 ?2°2- b Bi 2HB2b QM i?2 bvKK2i'v M/ T
i° MbTQ i iBjMbrQB+? 2Mbm 2b i?2 2tBbi2M+2 Q7 mMB[m2- "2 H@p |
b[m "2 "QQiX AMa+®NMi2bH- M/ bvKK2i B+- #mi MQi M2+2bb "BHv TQI

g2i?2°27Q°27Q+mb QM i?2irQ@/BK2MbBQM H+ b2 M/2tTHQBii?2
Q7 i?2 7TmM+iBQM H- HHQrBM; mbiQ T°Q+22/rBi? MQ' K H@# b2/
i?72 "2bmHiEREQKIPB+? b?2Qr i? i bi iBQM v +m p2b Q7 bBKBH ~ 7m
rBi? MMHH@:2Q/2bB+b Q7 M bbQ+B i2/ GQ 2MixB M K2i'B+X Pm" |
i?Bb +Q "2bTQM/2M+2- M/ r2 272 i?2°2 /2 iQi?2i?Qb2 rQ Fb 7Q

hQ 7BM/ 2ti 2KIBM@R)> @Z b22F bm 7 +2b 7Q  r?B+?2 i?2 7B bip "B iBQ

T,(M ) = 0: U9Xj3V

aBM+2 i?2 /IB77mbBp2 7THmt@ i2 7mM+iBQM H Bb [mQiB2Mi 7mMH-
2[mBp H2Mi iQ i? i Q7 2ti 2KBxBM; i?2 7TQHHQrBM; 2M2 ;v 7TmM+iBQ

Z n i
E,=0; E = hN;, a Mi+ Ty dAg; U9XjNV

M o
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22 B Bbi?2 U+QMbi MiVp Hm2 Q7 i?29%KwM i QiN 2H B VPERKIH XBW ; b Q
Mo' R I
w WM a MidA,

To = dAg

U9X9yV

MO
h?2 7TmM+EBQMNMH#2 BMi2 T 2fB77mbBp2 7THMt@  i2 2MRT;BibmM+iE
bi iIBQM ‘v +m p2b +QBM+RB(2 YBi§2 KQb22QBi2 i?Bb b-

z
E, = N; a, M dAo; U9X9RV

M o

r?2°2,= a +TeA h?2 b+ H [mMMEBNMvV /27BM2b GQ '2MixB M K2i B+
i?2 bi iBQM v +m p2b Q7 i?2 /B77mbBp2 7THMt@  i2 TmM+iBQM H +
K2i B+X

AM irQ /BK2MbBQMb- i?2b2 +m p2b "2 +HQb2/ Q #Bib UHBKBi +v+F
2[m iBQMbD-

S

_ e - yen - St T . T S2 .
)= L6 ()= 5, Szel( (s) s, szeZ( (s); U9X9okV
/[127BM2/ QM i?2 /QK BM-
U-[e:ft02U151652;52<-[9<Slg: U9X9]V

a22 TT2MKBRQ  KQ 2 /2i BHbX
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OXjXj *QKT iB#BHBiv M/ T  HH2Hb rBi? 1HHBTiIiB+ P1*

> HH2 M/ +Q mi?Q b Q#b2. p2Ai2HHBZABI+ P1*a +QBM+B/2 rBi? /B7]
“i2# "B2'bX Pm’ "2bmHib 2 +QMbBDbi2MirBi? i2BWrQ#B2QPpBQM,
a = a i?2bi M/ /" i2@Q7@bi° BMi2MbQ X 6m i?2 ' KQ 2- K Mv "2b
i2+?MB[m2b /2p2HQT2/ 7Q  2HHBTiB+ P1*a TTHv 2[m HHV r2HH iQ

AMT “iB+mH "-i?2 +QKTmi iBQM HK2i?Q/b T RDFQOD2BMRE#V b+ ®2
' b+? M/ a+?B@-HBM;i?2 MMHH®@;2Q/2bB+ TT ' Q +RQW d2 "HHV/ > |
TTHB+ #H2 223228 +BM; i?2 i2MbQ Q7 BMi2 2bi BM i?Qb2 7Q K

a?Q iHv 7i2 " BMi Q/m+BM; P1*aR®3T QVIQb2HHM QM @/BK2MbBQM
iQ [m MiB7v i?2 ZtZ DBIRQRM2HHBTIB+ P1l*a b i?2v 2pQHp2 rBi? i?2
2HHBTiIB+ P1*a U M/ #v 2ti2MbBQM- /B77mbBp2 7THmt@  i2 # B2’
bm'7 +2b-i?2B° /p2+iBQM mM/2 i?2 7THQr /Q2b MQi ;2M2" HHv +QE
+QKTmi2/ i H i2 iBK2X h? i Bb- /p2+iBM; i?2 Ki2°'B H+m p2 B/
Pl*a i, 7Q iBK2vTB+ HHv VB2H/b /B772 2Mi+m p2i? Mi?2 2HHB"

it=1to+ tX

"Vv+QKT "BM;i?2 /p2+i2/BK ;2 QTti*BPALi*22 QM2 + QK Erp#2 /t -i

K2 bm 2 Q7 "2H iBp2 6K i2'B HH2 F ;26 + M #2 Q#i BM2/X a2~ M
[m MiBiv BMbi Mi M2QmbHv #VQBQKTBHIB BMiRi2Mi M2Qmb K i2 B H 7
i2°Qm;? M 2HHBT({IB% R21B& Bb /2 Bp2/ #v +QKT 'BM; i?2 p2HQ+Biv
+m p2 rBi? i?2 U TT “2MiV 6p2HQ+Bivo Q7 i?2 P1l*a BM/m+2/ #v i?2
7B2H/bX

g2 /Q MQi "2pB2r i?2 7mHH /2 Bp iBQM 2?22 2RYmi?27217422 27BN 2Q
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i?22H iBp2 K i2'B WH2 F ;2

H .
i (H(s:D);t)jds

Uoxo9gv
A 1

() =

(222 2T 2b2Mib i?2 p2HQ+B3\)/BF 72N 2MKi22Bx (BQMA T, Bb
i72 "2 2M+HQBX/ #v

AM //BiBQM- BMbTB 2/ #v Q#D2+iBp&9K 272w /2 BNMPD QBABM BHv+Q @
22°2M¥2 M 2HHBTI@+ Bi*a

R | . in
A, (G0 T(DdA |

Uuoxosyv
A

I (t) =

r?2°'2Bb i?2 b+ H * pQ iB+Bt)vBBRHD/bM/IB H pRyHXR Qp2°

IbBM; i?2b2 irQ [m MiBiB2b-T22wBRi7Z2BWRIR2ZMBRHHBTI@+ P1*a

L) _ A F(t;t) T(HdA -

©° o F (s 0:0ds Horoe

(t) =

a2H2+iBM; i?2 + M/B/ i2 2HHBTiB+ P@)aB2HM iBKBX2BK H bi m+im"’
B/2MiB7vBM; # B2 ' bbm "QmM/BM; HQM;@HBp2/ G ;° M;B M pQ iB

g2 MQi2i? ii?Bb K2i'B+Bb HbQ TT QT B i27Q /B77mbBp2 7HMt@
iBQM bbmK2b i?2 /p2+iBQM@/QKBM i2/ "2;BK2X AM 7mim 2 rQ F-
r2B;?2i2/ M HQ;m2b Q7 Qi iBQM H +Q?2'2M+2 M/ K i2"'B HH2 F ;2
bBbi2M+2 K2i B+ 7Q i?2 /IB77mbBp2 + b2X >Qr2p2 -r2 H2 p2 i?Bb
1?22 b+QT2 Q7 i?22T 2b2Mi T T2 X



Y:YM &Y O«z&a2,zeyaq Ryd

9X9 LmK2 B+ H 1t KTH2

hQ ?B;?HB;?i i?2b2 bi'm+im 2b r2 HQQF i M Q+2 M 7HQr 2t KTH:
/IB77mbBQM bi'm+im 2 i2MbQ " iQ Q#b2 ' p2 +H2 " /B772 2M+2 #2il
bi'm+im 2b M/i?Qb2i? i "2 Q#i BM2/ 7' QK i?2BbQi'QTB+ /B77mbB
iQ /p2+iBp2 2HHBTiIB+ P1*aVX AM KQbi 7HmMB/ 7HQr T Q#H2Kb- /E
i?72°27Q 2 i?2 /p2+iBp2 2HHBTiIB+ P1l*a rBHH #2 i?2 +Q  2+i bi m+
BM iviB+ H+ b2b i? ii?2 /IB77mbBQM bi m+im 2 rBHH i F2 QM K:
i270m;?2 TQ Qmb K2/B - /B77mbBQM i? Qm;? iBbbm2 bi m+im 2- 2i+
TTHB+ iBQM Q7 i?2i?2Q v ?2°2rBi?Qmi T 'iB+mH 2 H@rQ / /B
KBM/X

O9X9XR ;mH? b G2 F ;2

b Bb +QKKQMHV / QM2 BM i?2 +Q?2 2Mibi m+im 2 HBi2 im 2 7Q+n
HQQF ii?2 :mH? b _BM:b MiB+v+HQMB+ 2//B2b ;2M2" i2/ #v i?2
reB+? 7HQrb HQM; i?2bQmi?2 bi2 M +Q biQ7 7 B+ + ""vVBM; p2 v
+m " 2Mi 7HQrb T bii?2iBT Q7 7' B+ -Bi TT'Q +?22bi?2°Q 'BM: 7Q"|
+ B2/ #vi?Bb+m 2Mi/Qm#H2 # +FiQi?22 biUi?BbT Q+2bb Bb + |
i?72r Kb Hiri2 " 6H2 Fbo QmiBMi?27Q KQ7HQM;@HBp2/ pQ iB+:
reB+? + ""vi?Bbr Kb Hiri2> MQ'i? M/ r2bii? Qm;? i?2 iH MiB+)
T2 bBbi 7Q° KQMi?b b i?2v i’ p2H i?2°'Qm;? i?2 iH MiB+- HH i?2 r?E
ri2°i?2v+ "vBMi?2B  +Q '2b BbQH i2/ 7°QK i?2 bm " QmM/BM; 7TH(
bbmKTIiBQM M/ /2 Bp2 p2HQ+BiB2b 7 QK i?2 b2 bm 7 H2 B2B;?i Ua
i?72bi’2 KTmM+iBQM-
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g @h; ;t );

ey g @h; ;t)
REF.() +Qb @ L) =

RZf() Qb @ Uox9dy

«{;:t)=

r?222()=2 bBM 2T 2b2Mibi?2 *Q BQHRIT 7ZL 2K iMBN2 i?2 M:mH  p2H
Q7 i?2 1 RL?RT 2b2Mib i?2 p2 ;2  /BmbQ7i?21 “i?X

g2 mb2 oAaP/ i T QpB/M/ #BiZA2+F ;3 7Q " /B 2+i+QKT "'BbQMiQi?2
BM H/B77mbBp2 #3XBR?BbT2 f2i +QK2b7 QK M2 "HB2 o0AaP T Q/i
p BH #H2VX 6Q mT@iQ@/ i2 p2 bBQMDbQfAirxb B Qo ik BikR2i vX7

9X9Xk .B77mbBQM ai m+im 2

.m2 iQ i?2 +QMbi'm+iBQM Q7 i?2b2 bi'm+im 2b U#2BM; /27BM2/ B
reBH2 #2BM; BM i?2 /p2+iBQM /QKBM i2/ "2;BK2V- Bi rBHH QMHV
+QKTHB+ i2/ /IB77mbBQM bi m+im 2 +im HHv + 2 i2bi° MbTQ i #
M "BQ rQmH/ #2 i? i i?2 /IB77mbBQM bi'm+im 2 /2bi Qvb i’ MbTQ"i :
+ b2 M/ /27BM2 /B77mbBQM bi'm+im 2 i2MbQ i? i rBHH /2bi Qv i’
#v 7B bi B/2MiB7vBM; i?2b2# B2 b M/i?2M + 2 iBM; 2ti 2K2 /B77
i?72b2 # B2 b Bb BMBIiB HHv T 2b2MiX h?2 2ti 2K2 /B77mbBQM bir
Q7 /B HbDLmMT2 : mbbB MX h?Bb :2M2° HBx iBQM Q7 bi M/ '/ k.
; mbbB M Bb ;Bp2M #v-

(x Xo)2+ (Y Yo)?
2§ 25

f(xy)=A2tT U9X93V

r?22°R /2MQi2b i?2 K tBKmMK KxgMBiRWQi2b i?2 +2Mi2M/M//2@
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i2 ’ KBMXiMy bT 2 / Q71?2 : mbbB M 2bT2+iBpRHEVvX- bbaInknB™M2,"
: mbbB M Bb ;2M2 HBx iBQM ;Bp2M #v-

X X" +jy Yo"
n

fs(x;y;n)=A 2tT U9XINV

bn :2ib H “:2°-i?2 T2 FbT 2 /b Qmi KQ 2 M/ i?2 /'QT Q77 #2+QK2k
b? T2 i2M/b iQr /b b[m "2 i?2 i? M +B +H2X hQ “2K2/v i?Bb- r:
- mbbB MiQ K BMi BM i?2 #2? pBQ  #mi F22T i?2 +B +mH ~b? T2X |

(X Xx0)?+(y yo)*)™

n

fs, (X;y;n)= A 2tT U9X8yV

b K2MiBQM2/- r2 B/2MiB7v bi'QM; i’ MbTQ i # ~'B2" ii?2 BMBiB |
i?Bb" /B HbmT2 @: mbbB MBM 2;:BQM r?B+?i?2i  MbTQ'i# "B2"
MBbQi'QTB+ /B77mbBQM bi'm+im 2 BM,i2? By B@B X320 Qm" + |
A=100- =15- Mid=8- "2bmHiBM; BM i?2 7QHHQrBM; 7mM+iBQM-

_ kt tok?
fs (=100 21T =0 UIX8RYV
re2’ Rk 2T 2b2Mib i?2 bi M/ "/ k@MQ KX G2i
kt tok?

g2 i?2M +QMbi ' m+i i?2 /B77mbBQM i2MbQ  BM i?2 7QHHQIrBM; K MM
2 3

1
()= 3¢

0
M £ U9X8jV
0 Ci (1)
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h?Bb H2 /biQ /B77mbBQM bi"m+im 2 i? i Bb ?B y@®AB N BEXQ MQT R+ 2
2M+2V rBi?BM i?2 i MbTQ i # B2 - M/ BbQi"QTB+ 2p2'vr?2°2 2Hb

9X9Xj h” MbTQ i M/ h® MbTQ i@_ i2" B2 b aBKmH iB

g2 MQr +QKTmi2i> MbTQ'i# "B2'b M/i° MbTQ i@  i2# "B2b7Q #
/IB77mbBQM M/ 7Q  i?2 /B77mbBQM bi'm+im 2i2MbQ  r2 +°2 i2/ #C
TT'Q +2 /2p2HQT2/ #v a2 ROMQ > GIKEM{2 HH +Q?2 2Mi bi'm+im 2b
iBK2 bi'm+im 2b "2 +QKTmi2/ mbBM; M=B5iR2ybXB@QHBR2BT i?BL
r2 BMBiB HBx2 +QM+2Mi’ iBQM Q7 T bbBp2/B77mbBp2 b+ H ' 7B
/p2+iBQM /B77mbBQM 2[m iBQMX h?2M-r2 mb2 61JiQ bBKmH i2i?:
iBOQM QM HBKAOH22+i M;mH * ;"B/rBi? HQM;Biim75 M M B Bli;n7/Q K

"MMMBM[ 34QKR4]-dt=0:2/ vb- Mé= O(10)X q2 bQHp2 i?2 /p2+iBQM /B
bBQM 2[m iBQM mbBM; M BKTHB+Bi KB/TQBMi* MF@LB+QHbQM K
i?72 /p2+iBQM /QKBM i2/ 2;BK2-r2 // bi'2 KHBM2 mTrBM/ S2i Qp
#BHBxX iBQM iQ KBMBKBxXx2 bTm BQmb Qb+BHH iBQMbX HH 61J bB
61MBS&i?QM T +E383@33NeNdN3NNRR8 M QT2M@bQm +2 T +F ;2 r?
2bb2MiB HHv > TT2  7Q  i? P CHEWEAMRIM/H +QM+2Mi° iBQMb "2 /
mbBM; M BM/B+ iQ  7mM+iBQM r?B+? Bb R BMbB/2 +Q?2 2Mi b2i
TTHB+ iBQM Q7 : mbbB M 7BHi2 r?B+? "2TH +2b BM7BMBi2 ;" /B:
rBi? bi22T ;" /B2Mib- ; BM rBi? i?2 BK Q7 KBMBKBxXxBM; bTm BQml|
iBQM H +B +mH " b2ib "2 BMBiB HBx2/ BM i?2 b K2 r v iQ ?B;?HB;
#2ir22M +QM+2Mi> iBQM BMbB/2 +Q?2°2Mi b2i M/ QM2 QmibB/2
# "B2'b M/ /p2+ii?2K mM/2" i?2 7THQr K TX AM //BiBQM- r2 T Qp

Rg2 MQi2 i? i i?2°2 "2 M2r p2 ' bBOWR*R/7. BFQ6ALHHRIMB*aM/.PG6ALY i
BKT Qp2 QM i?2 T 2pB @mebRT3RFNX2Db (
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+QKTH2i2M2bbX HH /p2+iBp2 T iB+H2 BMi2;  iBQM Bb T2 7Q K2/
QImMK# (® M/ HH +Q?2 2Mibi'm+im 2 K2i?Q/b "2 T2 7Q K2/ #v /2
i? i rBHH #2 BM+Hm/2/ BM i?2 M2ti Tm#HB+ '2H2 b2X 6Q° HH 7B;m’
pB/2Q Bb T'QpB/2/BM i?2 + TiBQMX

AbQi"QTB+ /B77mbBQM # "B2'Db

q2 #2:BM #v +QKTmiBM: 2HHBTiB+ /B77mbBp2i° MbTQ'i# “*B2'b ili
BbBbQi.GTA+M/ BMBiB HBx2 i?2 +QM+2Mi’ iBQMb r29/2 BH2 Bi/X #Qf
LQiB+2 HHi?2/B77mbBp2# ~"B2'b +i bi?22vb?2QmH/ M/ H “;2Hv +(
BM +Q?2°2Mi K MM2  r?BH2 i?2 Qi?2  BMBiB HBx2/ +QM+2Mi  iBQ
? pBQ' M/ KBt rBi? i?2 "2bi Q7 i?2 7THQrX g2 MQi2 i? i i?2°2 Bb bi
rBi? +2Mi2° i Qm(2281v32)X

6B:m 2 9XR, G27i, G ;> M:B M 2HHBTiB+ /B77mbBQM # ~B2°b Qp?2
to = 11/24/2006 X _B:?i, /p2+i2/ BK :2 Q7 2HHBTiB+ /B77mbBQM # ~"B2
i iIBQM=1,+25 / vbX aPR/XQ

h?2 +Q "2bTQM/BM; ."a 7B2H/b + MX4RNPR DRI2BIM26B am7B2H/ Qp2 " H B
i?72 /B77mbBp2 bBKmH iBQMBbORQ i?2 7TQHHQrBM;

AM 6B;9%j22 b22 i?2 BMBiB H1mH2 B M 2HHBTiB+ /B77mbBQM # "'B
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6B;m 2 9Xk, G27i, .tha1B22006 X B;?i, ."a 7TB2ZHJ+25 / vbX a22
pB/XQ

BK ;2b Q7 mM/2 i?27HQr7Q" T2'BQ/Q7Ry/ vbX gq2MQi2i? ii?2b2

bBM;H2 p2HQ+Biv bM Th?Qi bQ i?2 7 +ii? ii?2v TT2 " H2bb +Q?2
+QmMi2°T "ib Bb MQi bm " T°'BbBM; M/ BiBb +im HHv [mBi2 BKT 2b]
bBKBH “bi'm+im 2b M/ 2K BM bQK2r? i +Q?2°2Mi7Q° b HQM; bi?
T2 bBbi2M+2 K2i"B+ Tmi 7Q i? #R®j2M/ #NMB27THMZ2l6+ BEX[XGM a2 +i.
r2rQmH/ B/2MiB7v bi'm+im 2b i? i 2K BM2/ 2p2M KQ 2 +Q?2 2Mi 7

i?°2b?QH/ Q7 i?Bb K2i'B+-bi'm+im 2b i? i [MB+FHv HQb2 i?2B" +C
UHBF2 i?2 QM2 2% i232NMX h?2bi " QM; G ;- M;B M # "IBBb+RNQ 2/
"Qm;?Hv B/2MiB7B2/X

AM?QKQ:2M2Qmb- MBbQi'QTB+ /B77mbBQM # B2 b

L2ti- #Qi? G ;" M;B M M/ 1mH2 B M /B77mbBp2# ~"B2'b "2 +QKTmi
im 2 i2MbQ" 7 Q@KEKX q@ 7B bi b?Qr ?Qr i?2 G ;> M;B M M/ 1mH2"|
+QKTmi2/ 7Q  BbQi'QTB+ /B77mbBQM rBHH BM+Q "2+iHv B/2MiB7\
t,X q?BH2i?2 G ;" M;B Mi?2Q v+ M ++QmMi 7Q i?Bb #v bBKTHv n
bi'm+im 2i2MbQ BMi?2 + H+mH iBQM-i?2 2Bb MQ 2[mBp H2Mi 1m
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6B:m 2 9Xj, G27i, 1ImH2'B M 2HHBTIiB+ /B77mbBQM # ~"82°b Qp2 H
11/24/2006 X _B:?i, /p2+i2/ BK ;2 Q7 2HHBTiB+ /B77mbBQM # ~"B2°b N\
it=1t+10 / vbX aP®/XQ

7Q  i?Bb +QKTHB+ i2/ /B77mbBQMbi'm+im 2X h?2 /B77mbBp2 7Hmt
bi'm+im 2r2? p2 T°2b2Mi2/ BM i?Bb rQ F URBHR i?BMM22/02AM BB ;n
BMBiB HBx iBQM QM i?2 H27iX AMi?2 b K2 7B;m 2 QM i?2 “B:?i- r2
Q7 i?2# B2 rBi?ty MIMIiBQM;2 T2 bBbib- M/i?2 +QM+2Mi" iBQM rE
/B77mb2b [mBi2 /> K iB+ HHvi? Qm;? i?2 # ~"B2°X

6B:m'2 9X9, G27i, G ;" M:B M 2HHBTiB+ /B77mbBQM # 'B2'b +QK
Qp2 'H B/ QM BMBiB H +QML2MI006XQ MB:i?i, /p2+i2/ BK :2 Q7 2HHE
/IB77mbBQM # *B2'b M/ 2pQHp2/ +QM+2Mi° iBOM mbBM: i?2 KQ 2 -
i2MbQt=to+25 / vbX aP®/XQ

h?2 +Q "2bTQM/BM: ."a 7B2H/b + MB2 Q2R M2EM26BE > 2'a p Hm2b M2
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?B;?Hv MBbQi QTB+ /B77mbBQM "2;BQMX hQ b22i?2 ."a7B2H/ Qp2
b22 i?2 7Q HBQX®M;

6B;m 2 9X8, G27i, .thoaa IB2IR006 X _B;?i, ."a 7TB2HJ+25 / vbX a22
pB/XQ

g2 T2 7Q K i?2 b K2 bBKmH iBQM rBi? i?2 1mH2 B M # "B2'b M/ i~
bi'm+im 2 BbBM+Q "2+iHv B/2KIBHABBbrBiN #2NMP22MMBaM 6B; m 2

6B;m 2 9Xe, G27i, 1mH2 B M 2HHBTiB+ /IB77mbBQM # ~"B2 b +QKTi
H B/ QM BMBiB H +QWH2/RU200BR M Bi;?i, /p2+i2/ BK ;2 Q7 2HHBTIiB+ .
# "B2'b M/ 2pQHp2/ +QM+2Mi° iBQM mbBM; i?2 KQ 2 +QKTHB+ i2/
t=1t,+10 / vbX aPR/XQ

6BM HHv-r2 b?Qr i?2 /IB77mbBp2 # B2 b +QKTmi2/ mbBM; i?2 +QK
i2MbQ X h?2 G ;" M;B M# ""B2 b +IMd h22 InBHR6B ;M #2 "B2 b BM 6
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9 X3

6B:m 2 9Xd, G27i, G :° M:B M 2HHBTiB+ /B77mbBQM # "B2'b +QKT
bBQM bi'm+im 2 Qp2 H B/ QM B IthBilB/24/20Q6\NK+ 2BLi?i jB(PM +i2/ BK ;2
Q7 2HHBTiB+ /B77mbBQM # ~'B2'b M/ 2pQHp2/ +QM+2Mi" iBQM mb
bi>m+im 2 i 2tMKEQF25i / vbX aPR/XQ

6B;m 2 9X3, G27i, 1mH2 B M 2HHBTIiB+ /B77mbBQM # "B2 b +QKTm
bi'm+im 2 Qp2 'H B/ QM BMBiB H1YPN200BM i  BB®IM /ip2+i2/ BK ;2 Q7
2HHBTiB+ /B77mbBQM # "B2'b M/ 2pQHp2/ +QM+2Mi’  iBQM mbBN
bim+im’ 2 i2tMKQ10i / vbX a@R/XQ

AM #Qi? Q7 i?2b2 + b2b-r?2Mi?2 TT QT B i2/B77mbBQM bi'm+im"
#Qi? i?72 G ;> M;B M M/ 1mH2 B M bi nvHQBV2MWbiBDQV 2i+iMbTQ i # " B
+2Mi2 2t M/ i?2 b2ib r?Qb2 #QmM/ "B2b i?2b2 K2i?Q/b B/2MiB7v bi

b 2tT2+i2/X
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9X8 *QM+HMbBQM

q2 ? p2 /2p2HQT2/ M BMbi Mi M2Qmb TT QtBK iBQM Q7 K i2°B H /F
#v /IB772 2MiB iBM; i?2 TT QT B i2 7mM+iBQM H M/ T Q+22/BM; r
Km+? HBF2 r? ir b/ QM2 BM i?2 Tm 2Hv /p2+iBp2 + b2X "v/27BMBN
2’ bBMi2 Kb Q7 /B77mbBp2 r2B;?i2/ p2 bBQM Q7 i?2 +H bbB+ 1mt
b?Qr i? i i?2b2 1mH2 B M bim+im 2b+ M+ Tim 2 +QKTHB+ i2/ bT
/I2M+B2b BM i?2 /IB77mbBQM bi m+im 2 i2MbQ X g?BH2 i m2 T?vbB+
KQbi HBF2HvV #2 BM 2t+2TiBQM H +B +mKbi M+2b-r2? p2 TT QT B
+QMmMi2°'T "ibiQ 7TBMBi2@iBK2 /B77mbBp2 # ~"B2 bX

q2 b22 72r K BM /B '2+iBQMb Q7 rQ 'F KQpBM; 7Q'r /X 6B bi- /27B
bBKBH " iQr? irb/QM2 7Q 2HHBTIB+ P1*a UQ b?QrBM; i? ii?2 2|
K2i'B+ Bbi?2 TT QT B i2K2 bm 2Q7 T2 bBbi2M+2 7Q i?2b2 bi m+
2M/2 pQ X gq?BH2 MQi 2tTHQ 2/ ?2°2- (7?22 b22Kb iQ #2 ~ M;2 Q7 ¢
i?Bbi?2Q vU M/i?27BMBi2@iBK2 + b2V B/2MiB7vr? irQmH/ T?vbB
bi'm+im 2bX AMi?2Q B;BM H/2 Bp iBQM Q7K i2'B H/B77mbBQM #
i?72 7mM+iBQM H i?2/B77mbBpBivT ~ K2i2 Bb/BpB/2/ Qmi M/ Bb Q
i? i1 MbTQ iBb? TT2MBM; BMi?2 /p2+iBQM /QKBM i2/ "2;BK2X P
r?72°2i?2/B77mbBQM bi' m+im 2 i2MbQ" /2bi Qvb K Mv +Q?2 2Mi b2i
M/ 7BMBi2@iBK2 + b2V #mi i?2 SOG+H2i MmK#2 Bb bQH ";2i? ii?Bk
T  +iB+ H 2772+i QM i?2 i° MbTQ'i Q7 +QM+2Mi’ iBQMX 6 QK i?2
2 T2 7Q K2/-i?Bb b22Kb iQ #2 KQ 2 T'QMQMmMM+2/7Q  i?2 1mH2 B I
i?72 G ;> M;B M bim+im 2b b r2HHX 1tTHQ BM; i?2 TT QT B i2 ~ N\
/IB77mbBQM bi'm+im 2 M/ SG+H2i MmK#2'b 7Q" #Qi? BMbi Mi M2Q
rQmH/ #2 mb27mH HBM2 Q7 rQ FX 6BM HHv-i?Qm;? r2 /B/ MQi /2



'YOY +fié«a Oné RRd

TTHB2b 2[m HHV r2HH iQ BMbi Mi M2Qmb # ~"B2'biQ biQ+? biB+ i
M/ /2KQMbi® iBM; i?2 i?2Q v rBi? TTHB+ iBQMb rBHH #2 K BM 7
r2 2tT2+i i?Bb +QMi2ti K v ;Bp2 'Bb2iQ KQ 2 TTHB+ iBQMb 7Q" i?2
+ b2X



*? Ti2 8

++m 12 M/ 177B+B2Mi 2ti +iB¢(
G*a 7 QK i?2B p B iBQM H i?2(
mbBM; miQK iB+ .B772 2MiB iB

ii"B#miBQM

h?Bb +? Ti2 - +QHH #Q iBp2rQ FrBi?a? M2 _Qbb-Bb K Mmb+ B"

mi?Q° *QMi'B#miBQMb

C 'pBb M/ _Qbb +QM+2Bp2/ i?Bb T°QD2+iX C "pBb /2p2HQT2/ i?2 i
+ H7 K2rQ F-BKTH2K2Mi2/ H:Q Bi?Kb- QTiBKBx2/ +Q/2- /2bB;M?2
Q' B;BM HK Mmb+ BTiX C "pBb M/ _Qbb +QMi'B#mi2/iQ "2pBbBQM

#bi +i

G: M:BM+Q?2 2Mi bi'm+im 2b UG*aV +QKTmi2/ 7°QK i?2B  p "B |
+Bb2 K i2’B Hbm 7 +2bi? i "2 2ti'2KBx2'b Q7 i?2 bbQ+B i2/ 7TmM+

RR3
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J27BM2/-i?2Qm;? i?2B" +QKTmi iBQM HBKTH2K2Mi iBQMb 2 +? Ht
iQ 2° Qb /m2iQ ?Qr /2'Bp iBp2b Q7 i?2 7THQr K T "2 +QKTmi2/ rBi?
/IBIBQMbX M ‘2 Q7 '2b2 “+? BM i?2 Qp2'H T Q7 K i?2K iB+b M/
miQK iB+ .B772 2MiB iBQM U .V ? b b22M M 2tTHQbBQM BM TQTm
mb2 BMi® BMBM; /22T M2m" HM2irQ " FbU# +FT QT ; iBQM + M #2 pE
#v T'QpB/BM; M ++m’ i2UmTiQK +?BM2 T '2+BbBQMV M/ 277B+B:.
Q7 7TmMM+iBQMb rBi? "2bT2+iiQ 7mM+iBQM T ~ K2i2'bX h?2 TTHB+ ;
iBQM H G*a? b QMHV p2'v "2+2MiHVv #22M 2tTHQ 2/ 7Q  2vT2 #QHI
i?2Qm;?i?BbrQ F? bH ";2HV ; QM2 mMmMMQIiB+2/X >22r2 1i2KTiiQ ?E
i2+?MB[m2 7Q" +Q?2'2Mi bi'm+im'2b M/ 2tTHQ 2 i?2 TTHB+ iBQM
22 °2Mibi'm+im 2b BM k /BK2MbBQMbX g2 HbQ T '2b2Mi M2 bv@iQ
BKTH2K2Mib i?2b2 K2i?Q/bX

8XR AMi'Q/m+iBQM

h?2B/2MiB7B+ iBQM M/ 2ti’ +iBQM Q7 BM7HmM2MiB HK i2'B H+m p
70 mMM/2°bi M/BM; ?2Qr 7HQroéb +QMi2Mib "2Q ; MBx2/i?2 Qm;?i?2
+Q?2 2Mi bi'm+im 2bX h?2b2 bi'm+im 2b r2°2 /27BM2/ b 2ti 2KBx2
i?2 bi° BM 2tT2 B2M+2/ #v K i2°B H +m p2b Qp2° :Bp2M iBK2 rBM/C
"2 /27BM2/ bK i2'B H+m p2bi? i 2ti'2KBx2i?2 p2" :2/MQ K H 2T
bi'm+im 2b 2 i?Qb2 r?B+? 2ti'2KBx2i?2 p2  :2/i M;2MiB H bi® BM]
Q#i BM2/ b bQHmMIiBQM +m p2b BM i?2 TT QT B i2 /B 2+iBQM 7B2F
Ub+ H2/ BM i?2 2HHBTIiIB+ + b2V Q7 i?2 * m+?2v :"22M bi° BM i2MbQ".

q?BH2 i?Bb K v b22K bi> B:?2i7Q°r */ i 7B bi :H M+2-i?2°2 "2 MmK
H2M:2b bbQ+B i2/ rBi? i?Bb H:Q Bi?KX g2 rBHH 7Q+mb QM i?2 Q
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+QKTmi iBQM H +QbiX hQ +QKTmi2 i?2* m+?v: 22M i2MbQ - ;" /B2

#2 +QKTmi2/ M/ i?Bb BbiviB+ HHv/QM2 rBi? 7TBMBi2 /IB772 2M+2 ]
#Q BM; ;"B/ TQBMib BM i?2 /BpB/2/ /IB772 2M+2bX h?Bb Bb bBKTH:
?B;?HV T QM2 iQ 2°"Q X Air bb?QrMi? ii?2 2B;2Mp Hm2b "2 “Q#n
7 +i- QM2 + M “:m2- #2M27Bi 7°QK mbBM; H ;2 ;"B/ bT +BM; iQ
BMi?2 6hG1 7B2H/ QM /BMWEX 2PBIXRY 2 BiPR" ? M/- i?2 2B;2@p2+iQ b
2ti 2K2Hv b2MbBiBp2 iQ i?Bb ;"B/ bT +BM; M/ ;Bp2Mi? i G*a 2 +Ql
BMi?22B;2Mp2+#Q BABDHIBE ©7 KQmMi BKTQ i M+2i? ii?2b2 2B;2M,
T2 ++m 9RX(

h?2irQ QTiBQMbiQ 2K2/vi?Bb 2iQ mb2 M2ti'2K2Hv 7BM2 ;"B/-r?
2tT2MbBp2- Q  mb2 M mtBHB v ;'B/ "QmM/ 2 +? ;"B/ TQBMi iQ +Ql
h?2 H ii2  Bb +H2 "Hvi?2 #2ii2° TT Q BM#n2i b2bBMtk BWIB N + Q K Tm
iBK2 b MQr-7Q 2 +? :"B/ TQBMi-r2 M22/iQ +QKTmi28 T "iB+H2 i’
/IBIBQM- r?BH2 r2 "2 :2iiBM; KQ 2 ++m  i2 TT QtBK iBQM iQ i?
K T-r2 2 biBHH T2 '7Q 'KBM; 7BMBi2 /B772 2M+2- rBi? M 2ti 2K
i?2 bK HH mtBHB "v ;'B/bT +BM:;V r?B+? Bb T'QM2iQ "QmM/@Q77:
PQB/i?2M22/7Q //BiBQM HT “iB+H2BMi2:" iBQM r?BH2 biBHH T"
"2bT2+i iQ BMBiB H +QM/BiBQMbX i 7B bi;H M+2-i?2Bb KB;?i b22K
+ b2 Q7r MiBM;iQ? p2Qm  + F2 M/ 2 iBiiQQX

>Qr2p2° - miQK iB+ /B772 2MiB iBQM U HbQ FMQrM b H;Q Bi?KB+
. MibQHMIBQMiQ i?Bb T Q#H2K M/-i? MFbiQ "2+2Mi /p M+2K2Mik
/IQbQ BM ?B:?HvV277B+B2MiK MM2'X .Bb M TT' Q +?i? ibBibbQ
B+ H M/ bvK#QHB+ /B772 2MiB iBQM M/ T QpB/2b r viQ Q#i BM/
"2 ++4m i2mTiQ K +?2BM2 T 2+BbBQMX bT2+B7B+ p2'bBQM Q7 |
b2 p2b b i?2 # +F#QM2 7Q  i° BMBM; /22T M2m" H M2irQ Fb M/ Bb
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#v r?B+? i?2v H2 "MX q?BH2 i?Bb K2i?Q/ ? b #2+QK2 KQ 2 K BMbi
bBQM BM TQTmH "Biv Q7 /22T H2 "MBM; KQ/2Hb- i?2 miBHBiv Q7 i?
bi'm+im 2 K2i?Q/b ? b ;QM2 H ;2Hv mMMMQiB+2/X g2 MQi2 :BHTBM
kykBRrBi? 7Q+mb QM i?2 7BMBi2@iBK2 Gv TmMQp 2tTQM2Mib- M
qBiiBR®3/2p2HQT2/ M BKT Qp2/ MmK2 B+ H K2i?Q/7Q j. ?2vT2 #Q}t
bBKBH mM/2 HVBM; B/2 bX AMi?Bb rQ F-r2 T ' QTQb2i?2b2 B/2 b

G :  M:B M+Q?2 2Mibi'm+im 2 K2i?Q/b M/- #v T 2b2MiBM; i?Bb rQ
/B772 2MiB iBQM M/ M2m"> HP.1b- QT2M mT i?2 TQbbB#BHBiv 7Q"

B+ HBKTH2K2Mi iBQMb b i?2b2 iQQHb ? p2 b22M ?m;2 KQmMib Q7
g2 HbQ MQi2 i? i i?Bb TT ' Q +?2 + M #2 2ti2M/2/iQ MmK#2 Q7 Qi?
ivT2 K2i?Q/b r?B+? "2HV QM ++m  i2 HBM2 "Bx2/ 7HQr K TbX

8Xk " +F; QmM/

g2 rBHH #2:BM +Qp2 BM: i?2 +QM+2Ti Q7 miQK iBRYy/BW/BEX2MiB iB
2 2727 i?2°2 /2°biQ i?2K Mv ;2 ibm p2vb RyMIIZVQTDB+ KQX2X- (
/20 BH2/ 2 iK2MiX h?2M- r2 # B27Hv +Qp2  i?2 i?2 "2+2Mj 2K2 ;21
2[m iBQMbX 6BM HHv-r2 "2pB2ri?2bi M/ / TT ' Q +? 7Q  Q#i BMBM
7Q° G*a 2ti’ +iBQM K2i?Q/b BM k /[BK2MbBQMb M/ 272 i?22 "2 /2 i
/Bbb2 i iBQM 7Q" KQ 2 /Ri NB/HP KR 2 *? X

8XkXR *QKTmi iBQM H .B772 2MiB iBQM

+ m+B H bi2T BM K Mv +QKTmi iBQM H K2i?Q/b BMpQHp2b 7BM/B
iBQM rBi? "2bT2+iiQ 7TmM+iBQM T °~ K2i2 b Q  BMBiB H +QM/BiBQM
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2ti’2K2 ++m’> +vr?BH2 Qi?2 b #2M27Bi KQ'2 7°QK 277B+B2Mi H:Q

6Q° /22T M2m  H M2irQ Fb- i?2 # bB+ B/2 Bb iQ i BM KQ/2H- +Q
2 +? rBi? K Mv MQ/2b- M/ rBi? mMB[m2 r2B;?ib QM 2 +? Q7 i?2b2 |
bQK2 +QKTHB+ i2/ mM/2 HVBM: T Q+2bb r?B+?2i?2/ i Bb /2 'Bp2/ 7"
pB ;> /B2Mi /2b+2Mi- ivIB+ HHv #v KBMBKBxXxBM; bQK2 HQbb Umbm
KQ/2H QmiTmi M/ FMQrM i “:2i QmiTmi /i VX h?2 6H2 "MBM;6 ? T
+QK#BM iBQMb Q7 r2B;?ib KBMBKBxXx2 i?2 HQbbX >Qr Bb i?Bb /QM?
rBi? "2bT2+iiQ HH r2B;?ib Q7 i?2 M2irQ F UH2 /BM; iQ i?2 ;" /B2M
iQ r2B;?ibV- M/ KQpBM; i?2 r2B;?ib BMi?2 QTTQbBi2 /B 2+iBQM Q°
rBHH i2HH mb r?B+? /B 2+iBQM 7mM+iBQM Bb ;"QrBM; i?2 KQbiV-

i?72 HQbb Bb #2HQr bQK2 b2i i? 2b?QH/X AM 2bb2M+2- i?Bb #QBHDb /
[22THV +QKTQDb2/ 7mM+iBQMb rBi? "2bT2+i iQ TQbbB#Hv KBHHBQN
TTHB+ iBQM- 277B+B2M+v Bb F2vX

h?2 i? 22 K BM K2i?Q/b iQ +QKTmi2 /2'Bp iBp2b BM +QKTmi iBQ!
mb2 2Bi?R#¥QHB+ /B7T7-M@AKMPBBB GIMB 7 720 M (BKi BEQMW B 7 7 2X 2AWMB iB Q|
bvK#QHB+ /B772 2MiB iBQM- /2 'Bp iBp2 "mH2b UHBF2 TQr2' "mH?2-
"MH2- T°Q/m+i "mH2- 2i+XV "2 2bb2MiB HHv ? '/@+Q/2/ BMiQ T'Q
iQ +QKTmi2 /2 'Bp iBp2b Q7 H;2# B+ 2tT 2bbBQMb p2'vbBKBH " iQ
#v ? M/X g2 rBHH H ";2Hv 7Q+mb QM MmK2 B+ H M/ miQK iB+ /B77
KQbi "2H2p MiiQ Qm™ TTHB+ iBQM #mi r2 MQi2 i? i r?BH2 bvK#QH
++m’ i2 /2°'Bp iBp2b-i?2 7TmM+iBQM M22/b iQ #2 2T 2b2Mi2/ #v +
//IBiBQM-i?Bb K2i?Q/+ Mbm772  7°QK T Q#H2K FRyQrM WQtX  2bb
/2i BHbVX
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LmK2 B+ H .B772°2MiB iBQM

LmK2 B+ H /B772°2MiB iBQM bBKTHv BMpQHp2b mbBM; 7BMBi2 /
/2°Bp iBp2X avr2? pZZRRMmNREIiBRM2 rQmH/ HBF2 iQ +QKTmi2i?2 /2"
Q7 i?Bb 7mM+iBQM rBi? "2bfMRAPBDIMRmRAIQbmHI BM i?2 C +Q#B M

@ _ @f fi(t+h2) fi(t h2)
@ij @}( on USB8XRYV

r?B+?-bBM+2r2 "2 mbBM; +2Mi2 2/ /B772 2MOGM3)rBWWH@npR/i mM +
T2 ' 7@Kn) 2p Hm iBQMbX aQ i?Bb Bb " i?2  2tT2MbBp27Q i?2 #Qp2
i?722°°Q  +QmH/2bb2MiB HHV #2 /' BpEVHIP2X2 MY BKKHFRMX IM7Q im!
i?Bb Bb MQii?2 + b2 M/ i?Bb Bb /m2iQ 7BMBi2 /IB772 2M+BM; #2B|
M/ mMbi #H2 MmK2 B+ HT Q+2/m 2X g?BH2 i?2i mM+ iBQM 2 "Q°
bh! 0-i?22 "OmM/@Q77 2°°Q" ;"Qrb /m2 iQ HBKBi2/ K +?BM2 T 2+]
bB;MB7B+ M+2X h?Bb ? TT2Mb #2+ mb2r2 "2 bm#i +iBM; irQ MmK;
UMMK2' iQ° BXR[XMJ /BpB/BM; i?Bb #v MmK#2 hi?X BBMRr2x2"Q
bm#i~ +i irQ MmK#2 b i? i "2 M2 "Hv B/2MiB+ H mbBM; +QKTmi2"
#Bib 2T 2b2MiBM; i?2b2 MmK#2 b + M+2H Qmi M/ i?2 2bmHi Bb "2
bB;MB7B+ Mi #Bib- H2 /BM; iQ QmM/@Q77 2 Q X h?2M-r?2M r2 /
i?Bb 2 "Q Bb KTHB7B2/X

g2 HQQF i DbBKTH2 2t KTH2 iQ BH(K)mb b Big- ii?20%) & 24 Qb X

A7 r2 r Mi i?2 /2 Bx BBp2rd rQmH/ DmbiBVH®;i?2 /2 Bp iBp2- H2 /BN
i?72 p H¥12= + @b = 0:5403023058681398r?B+? Bb 2t +i UmT iQ K +?BM2 T 2
LQr- T '2i2M/BM; r2 /Q MQi +im HHv ? p2 ++2bbiQ i?2 /2 Bp iBp2 7r
BXR7Q  p hWBNEM2bX AMEBR2m M b22 i? i i?2 i'mM+ iBQMh2 "Q" b?"
;2ib bK HH2 ™ #mi #2vQM/ bQK2 IQTIiBX2H @ HmPm7@Hv ;2ib rQ b2 M/
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hBbM2 " K +?BM2 T 2+BbBQM U7Q  /Qm#H2 T'2+BbBQMV i?2 2 °Q"
bT +BM; r2 mb2/5 *H2 "Hv i?Bb T°Q+2/m 2h/2NI2B7bi BW TT "KKR222'Bb
MQi rBi?BM bQK2 QTiBK HrBM/Qr-i?22 Q>+ M[mB+FHv ;2i QmibE
"2[mB'BM; "2+QKTmi iBQMXBi? /B772 2Mi

6B:m 2 8XR, 6BMBi2 /B772 2M+2 bT +BM: pbX "2H iBp22°°Q  7Q" 7
/2°Bp iBpR)O B ix=1X

miQK iB+ .B772 2MiB iBQM

miQK iB+ /B772 2MiB iBQM + M #2 pB2r2/ b ?v# B/ Q7 bvK#QHB+
iBOMX AM i?Bb TT Q #?BDB?i2 Z M +hBGIQKTmi2 T°Q;° K BMpQHPpBM
2H2K2Mi v QT2 iBQMb UBFQKRBBER®bH HH2/i22 /2 Bp iBp2b Q7 2 +?
QT2 iBQMb Bb FMQrM U //BiBQM- KmHiBTHB+ iBQM-i'B;:QMQK2i B
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l1p Hm iBM; 7mM+iBQM i?Bb r v Bb Q2ZiRMM2MBORTI@RbHI 72 +2
Ub22 6B3XKHR27iVX +QKTmi iBQM H; T? Bb HbQ ;2M2" i2/ 7 QK i?
B/2MiB7v /2T2M/2M+B2b #2ir22M i?2 2H2K2Mib Q7 i®@2k2p; Pida XBQM
IbBM; i?Bb 2p Hm iBQM i +2-r2 + M +QKTmi2 i?2 /2°'Bp iBp2 Q7 i?2
bQK2 T * K2i2  #vi +FBM;i?2/2'Bp iBp2 Q72 +? Q7 i?2b2 +QKTQb
M/ +QK#BMBM: i?2K i2°Qm:? i?2 +? BM mH2 iQ T°'Q/m+2 i?2 7BM |
2bb2MiB HHv KQmMibiQ T2 ' 7Q KBM; bvK#QHB+ /B772 2MiB iBQM
M/ F22TBM; i° +F Q7 i?2 MmK2'B+ Hp Hm2- rBi?Qmi i?2 M22/ iQ +(
bvK#QHB+ /2 Bp iBp2X h?Bb + M "2bmHi BM 277B+B2Mi +QKTmi iBQC
BM; T2 72+i ++m +v UmTIiQK +?BM2 T 2+BbBQMVX h?2°2 "2irQ |
M/ 2p2 b2 KQ/2X q2 +Qp2 7Q'r '/ KQ/2 .7B bi M/BMKQ'2/2i BH
iQ mM/2 bi M/X g2 272°i?22 2 /2 iQ MvQ7i?2+Bi2/bm p2vb 7Q" |
q2 rBHH 7QHHQr i?2 2t K RY2MOE 2 BAAB M. = HXi)+ XiX2 b B

M/ b22F i?Bb 7mM+iBQMOob /2 " Bp; iBE2x:BFP2:3)XT2+i iQ

Ty =2
T2 =35
—9 =Inz :.’U% + vo
U — log T — 1Og 2 log 2 0.693 + 10
Vg =X1 XTyg =2XH f(z1, x2)
vs = Sin Ty =sinb s o= vs
v =vitvy =0.693+ 10 2x5 D053 = (~0959)
Us = Vg4 — VU3 = 10.693 + 0.959 a e
v y - U5 - 11652 =5 = sinxo

sinb

6B:m 2 8Xk, G27i, STBK Hi> +2X _B:?i, *Q "2bTQM/BM:; +QKTmi iB
2i HXy¢ HB+2Mb2/ mM/2" ** "u 9XyX

AM 7Q°r / KQ/2 .- QM2 +QKTmi2b i?2 2p Il @ MBEBEN] B2 X7 hQ

/Q i?Bbx;HMik, #2 i?2Kb2Hp2ly; M/TH2D2Mi BMi2 K2/B i2 p "B #H2b UL
+ HHZ2BKVHIP i r?2M +QKTQb2/- "2bmHi BM i?2 7BM H 7mM+iBQM p
QM2 +QKTmi2b i?2 /2 Bp iBp2b Q7 i?2vBMRMR2/iB N2 p?2Bi #H2Mi i° +
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M/ F22TBM; i° +F Q7 i?2 MmK2 B+ Hp Hm2bX h?Bb + M #2 pB2r2/
i?2°Qm;?i?2 +QKTmi iBQM H ;" T?i?2 Qm;? C +Q#B M@p2+iQ T Q/i
BM +QKTmiBM; i?2 /2 'Bp iBp2y© T(kZ,2,V BBA?H PbH 2K i QQ ™ 2y, +7?
HZ’Q—S—'X M/ i?220x,)=(1;0) Bb i?2 p2+iQ r2 T QT ; i2i?2 Qm;?i?2 +QKT
;7 T?X b r2 KQp2 i?2'Qm;? i?2 2p Hm iBQM i~ +2 QM i?2 H27i- r2 +
i72 T"BK Hb QM "B;?i #v mbBM; bvK#QHB + BB{ X2¢ 2 MMBr 2BQ M2UDbRA 2 6
rvi?z’Qm;? i?2 TTBKH M/i M;2Mi i y2bvs #21:85BQM i?2 H27i- i?2
TmM+iBQM2BH M2/ i?72 +Q "2bTQM/BM; /2 BpyiBp2=Q:bl ir?B+2; Bib
i?72 /2°Bp iBp2 Q7 i?72rBaPM RiBTOM+ 2p Hm i2/5)iX aBMBDd bBKTH?2
TmM+iBQM-r1r2 + M +QKTmi2 Bib /2" BEﬂ—th—:&#)«zX M?2M/r22p Hm i2
i?Bb(2i5)- r2 ;%i,(2;5) =55X q2 MQr ? p2 i?2 /2"Bp iBp2 2t +iHv UmT iC
T 2+BbBQMVX *QMp2°'b2Hv- B7 r2 +QKTmi2 i?2 /2°Bp iBp2 mbBM; °
#2? pBQ p2'v bBKBHBXROE®B;M RQ/2 "2[mB 2b i M;2Mii° +2 7Q" 2
p "B #H2fT ~ K2i2 X

T =2 1 = 0x1/0r =1
o) =5 Zi'g = 8$2/8I1 =0
vy =logz; =log2 O =y /7 =1/2
Vo =T1 X T2 =2x5 1:}2 :.7,.’1X.’I‘2+.7L'2XI1 =1x54+0x2
vy = Sin oo =sind U3 = Ty X COSTg =0 x cosbh
vy =1v1+vy =0.6934 10 Oy =01+ 0y =05+5
Us = Vg4 — U3 = 10.693 + 0.959 '[)5 — 1')4 — ’[}3 =55-0
vy =2Uus = 11.652 v iU =1 =55

6B;m 28Xj, G27i, S T BK Hi” +2X _B;?i, *Q "2bTQM/BM;i W2Mii +2
HB+2Mb2/ mM/2" ** "u 9XyX

6Q° "2p2°'b2@KQ/2-r27B bi +QKTmi2i?22p Hm iBQMi® +27Q'r '/ m

r2T2 ' 7Q K # +Fr '/ T bbiQ +QKTmi2i?2 /2 Bp iBp2X h?Bb T bb Bb

/DQBMiX GN2= gy

[2T2M/2M+B2b 7°QK i?2 +QKTmi iBQM H ;" T? i@ rBiBp2biTi?2i /i) Bp

X g2 bdEy=1 M/ T2 7Q K i?2 2p2'b2 /DQBMii +
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#QX2 Mx, Ub22 6B8MOR? i Bb ++m’ i2 mTiQ K +?BM2 T '2+BbBQMX
+ M#2 pB2r2/ b bT2+B H+ b2 Q7 "2p2°b2@KQ/2 . X _2p2'b2 KQ/2
7Q 2 +?2QmiTmip B #H2X

— forward calculation of function value
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6B;m 2 8X9, G27i, /IDQBMii® +2X B;?i, *Q "2bTQM/BM; +QKTmi il
2i HXy¢ HB+2Mb2/ mM/2  ** "u 9XyX

A7 Qm"> 7TmMRIBOQRI- 7Q°r */ KQ/2 rBHH #2 +QKTmi iBQM HHv /p Mi
n<<m M/ 2p2 b2 KQ/2 rBHH #2 KQ 8 2/ nBx% B2BMM +BHM mbm HHvVv

2T 2b2Mi HQbb U b+ H p Hm2V BM i?2 +QMi2ti Q7 M2m~ H M2ir(
+QMbBbi Q7 KBHHBQMb Q" #BHHBQMb Q7 r2B;?ib UbQK2iBK2b 2p2
Bbi?2 :Q@iQ KQ/2 7Q  KQbi K +?BM2 H2 "MBM:; TTHB+ iBQMbX

8XkXk L2m  HP /BM v .B772 2MiB H 1[m iBQMb

p2'v "2+2Mi 7B2H/ +QKBM; Qmi Q7 i?2 /22T H2 "MBM; #QQK Bb i?2
2[m iBQMb UL.1bVX h?2b2 + M #2 pB2r2/ b /B772 2MiB H 2[m iBQN\
Bb T K2i2'Bx2/ #v M2m  H M2irQ ' FX h?2b2 2[m iBQMb 'Bb2 M im
/VM KB+b Q7 ?B//2M bi i2b BM +2°i BM ivT2b Q7 M2m" H M2irQ Fb |
r?2M QM2 HQQFb i i?2 HBKBi Q7 i?2 ?B//2M bi i2 /vM KB+b b H v:
g2 rBHH QMHvV p2 v #° B27Hv +Qp2  i?2 # bB+b Q7 i?Bb rQ F b r2

PB2rTQBMi i?Bb i?2Q v T'QpB/2b M/ iQQHb i? i Qb2 7 QK i?Bb i
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"2 /2°-r2bm;;2bi i?2 b2KBM HT TX9#WMIA2M I QMAX TmH /Bbb2 i iB(
EB/;23§7Q  KQ 2 /2i BHbX

G2i6b b vr2? p2 BMIRT /M/ +Q "2bTQM/BM; @MRTmMM/ i2 r Mi

iQ i BM M27TiQIFTT QtBK i2b i?2 mM/2 HVBM; T Q+2IQKIEM T Q/m
M QTiBK Hr vUr2B;MQ 2 TQbbB#H2 M2irQ Fb 7Q  BMBiB H M/ 7E
+2°i BM ivT2b Q7 M2m~ H M2irQ Fb U_LLb- _2bL2i- MQ 'K HBXxBM; 7
?B//2M biRi2bM #2 2T 2b2Mi2/ #v [/B772 2M+2 2[m iBQINXi8Bb 2bB/
HQQFb HBF2-

2= 2+ 0% 1) UsXkV

r?72°2 /2MQi2b i?2 T ° K2i2'th 7RIt 0j2:Tg U/Bb+ 2i2VX "v T bbBM; /
i2°Qm;? i?2 M2irQ'F M/ imMBB; i?7Q K Q7 # +FT QT ; iBQM- QM2 +
KQ 2 ++n¥i?id K Tbi?2 BMBB=H/iQ i ;2i/% bm+?i? ii?2 HQbb rBi?
"2bT2+vB® KBMBK HX h?Bb + M #2 pB2r2/ b tM1IVnHQ  RIRTTQUV B M ;
iQi?72 7QHHQrBM; /B772 2MiB H 2[m iBQM

%= At ) ugXjV
r?2 2 MQr[0;T] U+QMiBMmMQmbVX h?Bb +Q  2bTQM/2M+2 rBi? +QMiB
mb2 Q7 KQ 2bQT?BbiB+ i2/ P.1bQHp2'bi? i+ MTQi2MiB HHv bT22,
i FBM; H ;2 br22b2 i?2 /vM KB+b "2 MQi bQ +QKTHB+ i2/WX AM i?
+ M#2i?20m;?2iQ7 b T > K2i2'Bx2/ p2+iQ B2pQ Hp 2 iB MDX +VQ iTB\2B N
i?72 p2+iQ° 7B2H/- QM2 + M #2ii2° KQ/2H i?2 mM/2 "HVBM;v;Qp2 MBI
7°QK#v KBMBKBXBM; i?2 HR@pbMH/2X 2RM //BiBQM- i?2 +QMiBMmQm
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Q7 i?Bb 7Q KmH iBQM + MiQM2 HBKTHRQM2irQ F- rBi? 72r2" T °
+QKT “2/iQ bi M/ */ 2bB/m HM2irQ ' F-7Q" 2t KTH2X *QMbB/2° M
bBKTH2 >ar?B+?-r?2M BMi2; i2/-+ M 2bmHiIi BM +QKTH2t- ?B;?F
"Qm;?Hv + Tim'2b i?2 B/2 Q7 ?2Qr M2m  HP.1 + M+ Tim 2 +QKTH
bBKTH2  M2irQ FX LQr i?2 bi2Th Q7 i?2 bQHp2  + M #2 b22M b i?2
+ M TTHv .iQ i?Bb +QKTmi iBOQM H ;"> T? iQ Q#i BM ++m  i2 /2 By
T ° K2i2Xb

h?Bb Bb i?2 F2vi F2 rv7Q  mb, miQK iB+ /B772 2MiB iBQM + M #
bQHMIBQMb iQ /B772 2MiB H 2[m iBQMb iQ Q#i BM ++m’ i2 /2 Bp
7mMM+iBQM Q7 i?2bQHmMIBQMV Q7 i?2 /B772 2MiB H 2[m iBQM rBi?"
M2m> HP.1rQ H/-i?2v "2 ivIB+ HHv BMi2 2bi2/ BM /2 Bp iBp2b Q7
M2irQ F T K2i2b-i?Qm:? QM2 +QmH/ Q#i BM /2 Bp iBp2b Q7 i?2
i72 BMBiB H bi i2 br2HHX g2 7Q+mb QM i?Bb pB2rTQBMiX

hQ K F2 i?Bb KQ'2 2tTHB+Bi-r2 + M pB2r MmK2'B+ H bQHmMiBQMb
+QKTQb2/ 7TmM+iBQM 2p Hm iBQMb Q7 i?2 BMBiB H+QM/BiBQMbX |

d’;(tt) = f (x(t):1) U8X9V

M/ rBb? iQ bQHp2 i?Bb MmK2 B+ HHv mbBM; M 1mH2 b+?2K2-

Xi+1 = Xj + hf (Xj;ti) Uu8 X8V

RAM *22M 2kdHX?Q mi?Q b bm;;2bi MQi?2  K2i?Q/ iQ/ D@ BBibb2 MBRIBRBIiv K2i?(
i?7 i BbKQ 2 K2KQ v 27 7R B2MIXTREE ;2 BKTH2K2Mib i?Bb K2i?Q/ #v /27 mHiX *(
EB/;23§ /pQ+ i2b 7Q /B 2+iHv TTHVBM; "2p2 b2@KQ/2 . iQ i?2 bQHp2  i° +2 1
#2ii2° K2KQ'v 277B+B2M+vX h?Bb.BFT7T?2ZA/2F n2Ki BM i?2
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2 +QmH/ r'Bi2 i?2 7BM H;EQLBIiBQM b i

X0
X(th+1) = Xo + hf (x;; ti) us8XeV
i=0

q2 + M “2r'Bi2 i?Bb BM i2 Kb Q7 i?2 BMBiB H+QM/BiBQM 7Q" +H "Bi
X(tr) = Xo+ hf (Xo;to)+ hf (Xo+ hf (Xo; to); t1)+ hf (Xo+ hf (Xo+ hf (Xo;to);t1);t2)+ 10 U8 XdV

LQrr2 ? p2 2T 2b2M{t)iBDBW@72T2M/b QM i?2 BMBiB H) mMQMBBiB Q|
Bb BM i2 Kb Q7 /22T 7mM+iBQM +QKTQbBiBQMb r?B+? QMHV #2+ QK
KQ 2 bQT?BbiB+ i2/ bQHpP2 ' bX h FBM:/2 Bp QB hAK#XQKBY HHv #2 +
p2'v K2bbv U2b T2 BBIHRVbDbYVX . HHQrb mbiQ bQHp2 i?Bb bBKTH\
iQ "2r'Bi2 i?2 bQHMIBQM BM i2°Kb Q7 BMBiB H +QM/BiBQMb Q" +Q
#v /B772 2MiB iBM; i?2 bi2Th Q7 i?2 bQHp2 X aBKTHv bQHp2 i?2 /I
i72 /2bB 2/ . K2i?Q/ iQ Q#i BM ++m > i2 UmT iQ K +?BM2 T 2+BbB!
bQHpP2'V /2 Bp iBp2b Q7 i?2 7BM H bi i2 rBi? "2bT2+i iQ i?2 BMBIE
BM /22T H2 "MBM;- K Mv TQr2 7mH iQQHb 2tBbi /2bB;M2/iQ T2 7Q
TTHB+ iBQMb M/ M2m  HP.1bX q2 + Mi F2 /p Mi :2 Q7 i?2b2 iQQF

8XkXj G*a 1ti® +iBQM

LQrr2 "2pB2r?QriQ Q#i BMk@/BK2MbBQM H?vT2 #QHB+ M/ 2HHB"
i?72Q°'v M/ +Qp2 i?2bi M/ "/ MmK2 B+ H TT Q +?X :Bp2Mr2? p2 |

A fewry; t2u M t21 R
dt UBX3V

t(to) = to
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[22°2 r2 bbptt2 Bb bm77B+B2MiHW BHQ @KQ ®i? K MB7QH/X h?2M- r
[27BM2 i?2 7TH@gK bIQ +B i2/ rBi? i?2 /vM KB+ H bvbi2K ;Bp2M #v-
6 :U! U

UBXNV
Dt 7! t(t,to, to)

reB+? "2 bQHMIBQMb iQ i?2 /B772 3MBBBEK2Km iBQM BM 1[X U

Zt
6,(to) == to+ [ t(s);s)ds USXRYyV

t

g2 + Mi F2 /2'Bp iBp2b Q7 i?2b2 7THQr K Th rBi? "2bT2+i iQ BMBiB |
HBM2 "Bx2/ 7HQr K Th-

r 6,(tg): T,U! TiU
USB8XRRV

m, 7' m

M/ i?2 +Q "2bTQM/BM; "B:?2i * m+2v :"22M bi° BM i2MbQ"-
*r Ty = 1 60 (o) 1 62T (to) USXRKV

r?B+?- b T 2pBQmbHv K2MiBQM2/- Bb #Qi? bvKK2i'B+ M/ TQbBiBp
*0*T(t) 2 b "2 H 2B;2MpM/MIY "2bTQM/BM; Q i?QMQ KBIi®RB;2Mp2+i
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Rjk o) 7

e y
¢z O« IOAAY ¢ Oz Oi
fLL,2:5ng bm+?07? i-

I n>0 M/ UBXRjV

hi;ji: ij - UB8XR9V

2+ HHi? i?VvT2 #QHB+ G*a "2 Q#i BM2/ b bQHmMIiBQM +m p2b Q7 i
iBQM-

)= 2((9); j24=1 USXRS8V

M/ 2HHBTiB+ G*a + M #2 Q#i BM2/ b +HQb2/ bQHmMIBQM +m p2b U
/B772 2MiB H 2[m iBQMb-

S S
. 2, R
W)= (G); = 1 2 USXReV
1 2 12
/27BM2/ QM i?2 /QK BM
U=Fftt2U: 16 5 ,< ?< 4@ USXRdAV

*H2 “Hv- i?2 ++m +v Q7 i?2b2 2B;BMpQR#iiQ2 MBiXKIQ/MD BKTQ i M+2 E
r Mib iQ Q#i BM ++m’ i2 G*aX "27Q 2 i?2 BKTQ'i M+2 Q7 i?2 2B;2M
i72ivIB+ H TT'Q +?2iQ 7BM/BM: +Q?2 2Mi bi"m+im 2br biQ +QKTm
HQQF 7Q  "2:BQMb Q7 ?B;? 6hG1 UbQK2iBK2b 2ti° +i 6hG1 "B/;2bV
Q7 G*aX q?2M i?2 p "B iBQM H i?2Q v QU/R6NaRel)/2P2BRT D/ { M+2
Q7 i?2 2B;2Mp2+iQ b #2+ K2 +H2 X
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g?2M +QKTmiBM; 6hG1-i?2 ivTB+ HT Q+2bb BMpQHpP2/ +QKTmiBM
"B/ Q7 BMBiB H +QM/BiBQMb M/ i?2M TT QtBK iBM; i?2 ;" /IB2Mi
IB772°2M+2b Q7 7BM HTQbBIiBQMb Q7 i’ D2+iQ ' B2b +QKBM; 7 QK M
22 2i?2 K tBKmK 2B;2Mp Hm2 + M #2 +QKTmi2/ M/ i?2 BXK®BXQ Kmt
h?Bb 2H iBp2Hv +Q "b2bT +BM; 2M/2/ mT #2BM; 7BM2 7Q i?26hG1
T°272 MKRAI [mB+FHv #2+ K2 +H2 " i? i-r?BH2i?22B;2Mp Hm2b Q7
"2 "2H iBp2Hv Q#mbiiQi?2 7BMBi2 /B772 2M+2 bT +BM;-i?2 2B;2]
iQ i?Bb bT +BM;X hQ Q#i BM KQ' 2 ++m’ i2 2B;2Mp2RiIQM p26i2kK M/
mbBM; M mtBHB 'v; B/ QmM/ 2 +? K BM ;" B/ TQBMIBRDP2 Vv?2 m:
bK HHX h?2M- r?2M T2 7Q KBM; i?2 T "iB+H2 BMi2; iBQM bi2T- BI
HQM; rBi? i7Bb bK HH mtBHB v ; B/ M/ mb2 i?2b2 i D2+iQ B2b it
Q7 i?2 7THQr K TiQ Q#i BM KQ'2 ++m  i2 TT QtBK iBQM Q7 i?2 :°
Ul[XBXRRX

h?Bb TT'Q +?2 ? b b2'p2/ b 7Bt mT iQ i?Bb TQBMi- #mi i?2°2 2 bji
i?BbX 6Q  QM2- B7 i?2 ;" /B2Mi Q7 i?2 7THQr K T MR2/R/;i@/#2 +QK’
Q7 BMBiB H +QM/BiBQMb- rBi? i?2 K BMn;AB T i?iBb HQ nBHI 2 2'b hBHI VE
>Qr2p2  i?Bb #AMQK2HB+H2 BMi2;" iBQMb r?2M mbBM; i?2 mtBHB °
5 BM+'2 b2 BMi?2 KQbi 2tT2MbBp2 bi2T5 AM //BiBQM- b K2MiBQN\
Bb M BM?2 2MiHv BHH@+QM/BiBQM2/ M/ mMbi #H2 MmK2 B+ H T
M QTiBKi® #2; M rBi?- i?2v K v M22/ iQ "'mM i?2 bBKmH iBQM KmH
bmBiHR2?Bb K2 Mb QM2 rQmH/ M22/ iQ T2 ' 7Q K i?2 2tT2MbBp2 T
i H2 bi i?2 mMtBHB v ;’B/ KmHiBTH2 iBK2b- "2bmHiBM; BM TQi2Mi
r?2M pB2r2/ b r?QH2X MQi?2  +QMbB/2  iBQM ?2°2 Bb i? ir2 2
/IB772 2M+BM; QM bBKTH2- 2tTHB+Bi 7mM+iBQMX h?2 mtBHB ‘v
MmK#2® Q7 M2 “#v TQBMib iQ M BMBiB H +QM/BiBQM M/ mbBM;
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i D2+iQ B2b 7Q 7BMBi2/B772 2M+BM;X AMi?2 ?2vT2 #QHB+ + b2-
BMU?B;? 6hG1 "2;BQMbV "2 2ti'2K2Hv b2MbBiBp2 iQ T2 im # iBQM
Bb 2bb2MiB HHv r? i 6hG1 K2 bm 2bV M/ i?2°27Q 2- /B772 2Mi mi
i?72Q 2iB+ HHv "2bmHi BM p2°v /B772 2Mi i° D2+iQ ' B2b 7Q  i?2 mt
TT Q +?i? i1 +B +mKp2Mib i?2b2 b?Q i+QKBM;brQmH/ #2 ?B;?Hv #.

8 Xj . G*a

LQri? i r2 2 p2 H B/ i?2 7° K2rQ F-i?2 B/2 Bb [mBi2 bBKTH2, bQH
M2m® HP.17 K2rQ'F ;2M2° i2 M2p Hm iBQMi® +2 Q7 i?2P.1 bQH
MiQK iB+ /B772 2MiB iBQM #v +QKTmiBM; 2Bi?2 i?27Q'r /i M;2l
DEBMii  +2X AMbi2 / Q7 TTHvVBM; .iQ bQK2 M2m™ ™ H M2irQ ' F M/ +
"2bT2+iiQ T ° K2i2'b-r2 TTHv .iQi?2bQHmMiBQMbQ7Qm P.1 M/ +
Q7 i?2 7BM HTQbBiBQMb rBi? "2bT2+i iQ BMBiB H+QM/BiBQMbX h
HBM2 "Bx2/ 7THQr K Ti? i "2 b ++m i2 bTQbbB#H2 ;Bp2Mi?2 P.1
i22M mb2 i?2b2 ++m’ i2 HBM2 "Bx2/ 7HQr K Tbh iQ Q#i BIM mb2m" i2
i?72b2 2B;2Mp2+iQ b iQ +QKTmi2 ++m > i2 G*aX h?Bb TT'Q +? HbQ
h- pQB/BM; i?2 TQi2MiB H M22/iQ 2@ mM i?2 bBKXHJ2BQM iQ 7B
[MBi2 2 bBHvV i F2 /p Mi ;2 Q7 2tBbiBM; TQr2 ' 7mH iQQHb +'2 i2/ 7Q
iQ BKTH2K2Mi i?Bb K2i?Q/X aQK2 Q7 i?2b2 iQQHb HHQr mbiQ mb2
2MiB #H2 BM i?2 .7  K2rQ'F- HHQrBM; mbiQ TTHvVi?Bb K2i?Q/iQ
? p2 MmK2 B+ H p2HQ+Biv /i X q2 272 iQ G*a Q#i BIQX iBQK i?B
.B772°2MiB iBQM G ;" M;B M *Q?2 2MXai m+im 2b U . G*aV

g2 K BMHv 7Q+mb QM k. ?2vT2 #QHB+ M/ 2HHBTIiB+ G*a 22 2 #mi N
#2 mb2/ 7Q° 7HQr Q7 Mv /BK2MbBQM M/ + M #2 mb2/ 7Q° Mv iv’



9YKY /H+b Rj8

K2i?Q/ r?B+? "2HB2b QM HBM2 "Bx2/ 7H@GFr K ThTRT#QHBHBMGZH B
G*aRk- /B77mbBp2 i MbEQ- i #iBpR2"bNbTQ éM- b BT D(Q?2 2Mi b2ib
RY)R 2i+XVX

6Q /22T M2m" H M2irQ Fb- .Bb /p Mi ;2QmbH ;2Hv/m2iQ Bib 277
+QKTmi iBQM H/B772 2MiB iBQM K2i?Q/bX AMQm  TTHB+ iBQM- |
i?2 F2v /p Mi ;2 Qp2  Qi?2  K2i?Q/bX b r2 rBHH b22- BM Qm" BKTH
277B+B2Mi M/ Q7i2M QmiT2 7Q Kb i?2 mtBHB v ;"B/ K2i?Q/ BM i
q?BH2 Qm > BKTH2K2Mi iBQM miBHBx2b ?B;?Hv 277B+B2Mi HB#" "B
bi i2@Q7@i?2@ i BKTH2K2Mi iBQMb 7Q" ;2M2° H@Tm TQb2 . M/
i? i7m i?2  QTiBKBx iBQMb iQ Qm  bT2+B7B+ +QMi2ti K v #2 TQbbE
QTiBKBXx2/7Q H ;2@b+ H2K +?BM2H2 "MBM; T Q#H2Kb rBi? ?B;?(
NnVX Pm > TTHB+ iBQM BMpQHp2b HR=@/BXK IMbBOM3IN Y vib22KD U
"2+ b2bi? i "2MQi;Bp2M Km+? ii2MiBQM BM i?2 K +?BM2 H2 "MB
/B772 2Mi QTiBKBxX iBQMb iQ i?2 rQ F7HQr BM i?Bb +QMi2ti i? i rQm
AM /[/IBiBQM- i?2 2 K v #2 KQ 2 277B+B2Mir vb iQ BKTH2K2Mi M/ .
P2HQ+Biv 7B2H/b BM i?Bb +QMi2tiX g2 /Q MQi +QKK2Mi QM i?2b2 i
i?2b2 QT2M b /B 2+iBQMb 7Q  7mim 2 rQ FX

8X]XR AKTH2K2Mi iBQM

h?2 +m "2Mi BKTH2K2Mi iBQMRBFOD mhiDR 7B+ /B772 . BMiB tBQM M
38 7Q /B772 2MiB #HZ2CPsRbb QHPr2 W¥nH HB#  “v- /2p2HQT2/ #v :QQ.
i2 Kb-i? i T'QpB/2b mMB7B2/ BMi2 7 +2 M/ bvMi t 7Q° MmK2 B+ |
+ M mM QM *Slb- :Slb @ &SKPXB/2b #mBHIi@BM CAh +QKTBH iBQM
KYV- miQK iB+ p2+iQ ' Bx iBQM- M/- KQbi BKTQ i MiHvV iQ mb- 277
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iB iBOMX g2 K F2 mb2 Q7 i?2 CAh +QKTBH iBQM M/ miQK iB+ p2
+QKTmi iBQM.B7Z2/BK Svi?QM HB#  “v- /2p2HQT2/ #v S i 'B+F EB/:
rB/2 p "B2iv Q7 /B772 2MiB H 2[m iBQMb i? i BKTH2K2Mib MmK#
BMi2; i2b b2 KHZbEKHHHBI?Bb T2 7Q K2/ pB '2p2 b2@KQ/2 . /B 2
iQi?2bQHpP2 i° +2rBi? +?2+FTQBMIBM: 7Q  BKT Qp2/K2KQtv ? M/}
Ub22 *? Ti2 3 BRI (KQ 2 /2i BHb- i?Bb Bb 272 "2/ i1Q b i?2 6/Bb+ 2
TT'Q +2 BM i?2 +Bi2/ rQ EVX

C stm "2MiHv BKTH2K2Mib ;' B//2/HBM2 “BMi2 " TQH Mii? ir2mb2 -
Bb T +FBMi2 T(t)- i? i BKTH2K2Mib bTHBM2b b r2HH- i?2Qm;? r2 ?
bm++2bb rBi? i?Bb T +F ;2 /m2iQ K2KQ v Bbbm2b i? i "Bb2r?22M T
iQi?2 7HQrbr2 "2 mbBM;X g2 "2 +iBp2Hv 2tTHQ BM;r vbiQ BKTH2
BM i?Bb 7" K2rQ ' FX 6Q  MQr-r2 Dmbimb2 i?2 ;"B//2/ KKB¥I2 ~ BMi2 T

8XjXk _2H i2/ qQ'F

bK2MiBQM2/-i?22 "HB2bi TT2 > M+2Q7i?2b2B/2 bi? ir2 "2 r 2
7Q0° M Sa .6.i HFE #v :BHTBRXBAMGKKRI(B27 +Q "2bTQM/2M+2 rBi? i
22r b T BK "BHV BMi2 2bi2/ BM +QKTmiBM; 6hG1 mbBM: bBKBH ° k
BirQ FBM; rBi? P.1br?B+? 2 p2 +HQD2/7Q K _>aXAMi?2 7QHHQrB
R83TM#HBb?2/ p2'v MB+2 T T2  i? i i +FH2/i?2b2 B/2 b i?°Qm;? i
H:2# - M/i?22v+QBM2/i?2K2i?Q/i?2v/2p2HQT2/. @G*aX q?BH2 ¥
B/2 b "2bBKBH " iQQm K2i?Q/Ui?2v;Q bi2T7m’i?2  #v TTHVBM;
r2HH bBM+2 /2 Bp iBp2b Q7 2B;2Mp2+iQ'b "2 M22/2/7Q j. G*aV-i?:
/B772 2MiX am T BbBM;Hv- i?Bb rQ ' F? b MQi "2+2Bp2/ Km+? ii2Mi
.B772°2MiB H H:2# Bb KQ'2 MB+?2 7B2H/- #2+ mb2 i?2v 7Q+mb



OY:Y T & Rjd

G*a-Q #2+ mb2i?2B bQ7ir 2BKTH2K2Mi iBQM +QmH/ #2b22M b "
7Q° T +iBiBQM2'X q? i2p2 i?2 + b2-r2?2QT2iQ b?2/ HB;?i QM i?
IB772°2M+2 #2ir22M Qm rQ'F M/ i?Qb2 K2MiBQM2/ #Qp2 Bbi? ir2
Qm’ K2i?Q/iQ 7THQrb /27BM2/ #v MmK2'B+ H/ i X q?BH2 i?Bb +Qm]|
i?72 . @G*a 7 K2rQ'F-i?2 mi?Q b /B/ MQi //’2bb i?Bb + b2X

8X9 _2bmHib

aBM+2r2 "2 KQbi BMi2 2bi2/ BM mbBM; .iQ +QKTmi2 G*a-r2 7Q+n
i?72* mM+?2v:'22Mi2MbQ -i?2Qm;?2r2 MQi2 QM2 +QmH/ +QKTmi2 6hG1
b # b2HBM2-r2 mb2 . rBi? ?B;? Q /2 RKBHPA B+PS M3 (QH2" M
U'2H iBp2 iQH2' M+2 4 R1@R9- #bQHmMi2 iQH2" M+2 4 R1@ReV- M,
HH Qi?2"° K2i?Q/b iQ i?BbX 6Q° .- r2 mb2 #Qi? i?2 .PS_A3 K2i?Q
Q'/2° mM;2@Emii K2i?Q/ rBi? di? Q/2° 2K#2//2/ K2i?Q/ 7Q" 2"
haAh88dU "2H iBp2Hv M2r 2tTHB+Bi 8i? Q' /2" mM;2@Emii K2i?Q/
Q'/2  K2i?Q/7Q 2 "Q +Q "2+iBQMVX h?2b2 bQBP2 K ¥E XK T Qpl
6Q° MmK2'B+ H /B772 2MiB iBQM-r2 mb2 i?2 b M7 Zt-t+4miQri2p2°b T°
+QKTmi2i?2 ;" /B2Mi Q7 i?2 THQr K T rBi? bi M/ "/ 7TBMBi2 /IB772 2N

6Q° HH K2i?Q/b-r2mb2d2p2MHV bT +2/ UQM HQ:; b+ H2V "2H iBp:
jiQRI@RR M/ +Q "2bTQM/BM; #bQHmMi2 iQH2  M+2b 7' QK R1@8 |
6Q° MMK2 B+ H/B772 2MiB iBQM r2 mb2 d 2p2MHv bT +2/ UQM HQ
" M;BM; 77QK R1@Kk iQ R1@3X g2 T2 7Q K HH i?2b2 bBKmH iBQMb
T 2+BbBQMX

g2 HQQF ii?2 Z:1IR¥E@r (i2bi #2/ iQ +QKT 2 . M/ MmK2 B+ H /B77:
7Q° +QKTmiBM; HBM2 "Bx2/ 7HQr K TbX, gD:08l Q PMB bi +TB 2T QM fib i
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tob=100 BM i?2 Q'B;BM H/ i b2iV M/ mb2 MBMIXh?2BQONMQIBEE Q7 BM?2
QM i?2 /QK;IBMO0;2] M/ i?2 p2HQ+Biv /2357BBIOMB/ rBi? 2p2M bT +BM;>
272 iQi?2 +Bi2/ T T2 7Q  KQ 2 /2i BHbX

HH +QKTmi iBQMb "2 T2 7Q K2/ QMsBbBMgB2M:B/IiQbH2p2"™ ;2 i?72 ?
T2 7Q K M+2 + T #BHBiB2b Q7 :Slb M/ hSIbi? Qm;? sG +QKTBH iE
i?72b2 +QKTmi iBQMb Bb LYbXhs RYBhB2UGQMM/2 6b 1/BiBQMV rBi
o JU:.. s8V-**eXR- M/j839 *I. +Q 2bX q2CKsPPMOAXK QB+ p2+@
iQ°Bx iBOM 7Q" #Qi? i?2 /B 2+i P.1 bQHp2 U7Q  MmK2 B+ H/B772 2
U7Q° miQK iB+ /B772 2MiB iBQMV 7Q BKT Qp2/ T2 7Q K M+2X

b K2 bm 2 Q72 °Q -r2 +QKTmi2 i?2 #bQHmi2 p Hm2 Q7 i?2 /IB77
Q7 i?2 # b2HBM2 U?B;? Q /2 - bi'B+i iQH2  M+2 . K2i?Q/V 2B:2Mj
2B:2Mp2+iQ b U HH Qi?2° K2i?Q/bV- ++QmMiBM; 7Q  i?2 bB:M K.
i72b2 2°°Q b Qp2° HH ;"B/ TQBMib U2t+HmM/BM; #QmM/ v TQBMibV
#bQHMI2 2°°Q  UJ 1VX h?2 "2bmHib 8 X8 &Q bRQM BN 6 Bim- 22 #°2 F
i72 THQib #v P.1 bQHp3XBMadB AW 2M/ 8BHmPS A3V X

6B;m 2 8X8, *QKT 'BbQM Q7 K2 M #bQHmi2 2°°Q  7Q  haAh8 M/ .P
2° M+2b M/ mtBHB v ;"B/ bT +BM:b U7Q  MmK2 B+ H /B772 2MiB
_B:?i, /IQm#H2 T '2+BbBQMX . b?2/ HBM2b +Q "2bTQM/ iQ MmK2 B
+Q "2bTQM/iQ mMiQK iB+ /B772 2MiB iBQMX
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Ai Bb BKK2/B i2Hv +H2 " i? i- rBi? i?2 2t+2TiBQM Q7 72r bT2+B7B
bT +BM;b M/ iQH2 M+2b-i?2 . K2i?Q/ T°'Q/m+2b 2°"Q b i? i "2 +¢(
Q7 i?2B° MmMK2' B+ H/B772 '2MiB iBQM +QmMi2 T “ib ii?2 b K2 iQH
MmK2 B+ H /B772°2MiB iBQM K2i?Q/b "2 [mBi2 b2MbBEREMQ 1?2
mb2/ M/ i?2 QTiBK HbT +BM; b22Kb iQ thZ=bRKR WD R ¥@i9 APH\P 2
TT2M/BXYX h?Bb b2MbBiBpBiv ?2QH/b i'm2 7Q° +?QQbBM; mtBHB
bK HH M/iQQH ";2X 6Q  i?Bb 7HQr- +?2QQbBM; M mtBHB "v ; B/ b’
2bb2MiB HHv +QMbBbi2Mi 20°'/Q QRIL V2 B);" /2HQRFb Q7 iQH2" M+2V r?B
hiQQ bK HH "2bmHib BM 2ti"2K2Hv H 7122452 X 12?2 " KDiMQ/b /Q MQi
?2p2iQrQ v #Qmi +PQKRbBNMib BMI?7Qrb bi2 /BHv /2+ 2 bBM; 2 "Q b rB

6B;m 2 8Xe, *QKT 'BbQM Q7 K2 M #bQHmi2 2°°Q  7Q  haAh8 rBi?
MtBHB v ;"B/ bT +BM;b U7Q  MmK2 B+ H/B772 2MiB iBQMVX G27
T 2+BbBQMX . b?2/ HBM2b +Q "2bTQM/ iQ MmK2 B+ H /B772 2MiE
miQK iB+ /B772 2MiB iBQMX

g2 MQiB+2 bQK2i?BM: bm T BbBM; r?2M r2 +QKT "2 K2i?Q/bi? i mb2



AAH+b A e NTO &

+NZy § 9Y «« 72 12622RAA0«07¢é 7, 7« Oné y
ez O« /OAAYT 9é6 Oz O

ROy Oél
6B;m8X3M/ 6B; XN HQQF i ?Qr T°2+BbBQM 772+ib 2 "Q b 7Q" ha/
"2bT2+iBp2HvX 6Q° MmK2 B+ H /B772 2MiB iBQM- b i?2 iQH2 M+
bBM;H2 T°2+BbBQM K2i?Q/b #2:BM iQ T2 ' 7Q K rQ b2 Ui?Bb Bb KQ
K2i?7Q/VX am T BbBM;Hv- 7Q" . K2i?Q/b-T 2+BbBQM ? b HBiiH2 27
bBM;H2@T 2+BbBQM p 'B Mib Q7i2M QmiT2 ' 7Q K i?2B  /Qm#H2@ T’
BM #Qmi? H7i?2 iBK2 UKRX qXZ2QMWBQi +m "2MiHV ? p2 M 2tTH M iE
"2bmHi M/ i?Bb Bb M "2 i? i 2[mB 2b 7m i?2 BMp2biB; iBQMX

6B:m 2 8Xd, *QKT "BbQM Q7 K2 M #bQHmi2 2°°Q  7Q" .PS_A3 rBi?
MtBHB v ;'B/ bT +BM;b U7Q  MmK2 B+ H /B772 2MiB iBQMVX G27
T 2+BbBQMX . b?2/ HBM2b +Q "2bTQM/ iQ MmK2 B+ H /B772 2MiB
miQK iB+ /B772 2MiB iBQMX

AM h #8¥R2 +QKT "2 i?2iQTd T2 7Q K2 b UBM i2 Kb Q7 p2" ;2 2 °C
i? i? p2 "MMIiBK2 #2HQr ey b2+QM/bX h?2 7TmHH i #H2b 7Q" i?2
/IB772 2MiB iBQM K2i?Q/b + M #2 7TRRMIYXEBN b T2 2 MY/ [B2H2bX

h?2 iQT@T2 7Q KBM; K2i?Q/b 7 QK #Qi? . M/ MmK2 B+ H/B772 2\
"Qm;?HV i?2b K2 Q /2 -#mi ; BMr2 MQi2i? i i?Bb Bb 7Q " bT2+B7B
MmK2 B+ H/B772 2MiB iBQMX g2+ M HbQ Db22i? i mMiBK2b7Q"

"2 #Qmii?2b K2 Ur?2M +QMbB/2 'BM; i?2 b K2 P.1 bQHp2 rBi? i?2
BM 7 +i- . Bb bHB;?iHv 7 bi2° BM KQbi + b2bX AM //BiBQM- 7Q" i
K2i?Q/b- /IB772 2Mi +QK#BM iBQMb Q7 mtBHB v ;"B/ bBXBM; M/ |
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6B;m 2 8X3, *QKT 'BbQM Q7 K2 M #bQHmi22 'Q  7Q haAh8rBi? /B
"B/ bT +BM:bU7Q MmK2 B+ H/B772 2MiB iBQMV- M/ T 2+BbBQM>
T 2+BbBQM Ujk@#BiV M/ bQHB/ HBM2b +Q "2bTQM/ iQ /Qm#H2 T 2

2°°Q'b M/ B7 QM2 /Q2b MQi TB+F 6:QQ/6 +QK#BM iBQM QM i?2 78
iQ 2@ mM i?2B" bBKmH iBQM iQ 7BM/ KQ'2 QTiBK H +QK#BM iB
+QMbBbi2MiHV T°Q/m+2b HQr 2 °Q b- M/ bQK2iBK2b /Q2b bQ rBi? 7
T 2+BbBQM haAh8 K2i?Q/rBi? 'iQH4R1@e M/ iQH4RLI®3 2?2 b MJ
/2:°22b rBi? 9X38b mMiBK2 M/i?2 bBM;H2@T 2+BbBQM .PS_A3 K
iQH 4 R1@e HbQ ? bJ 1 QW2 22D OFi? "mMiBK2 Q7 9Xy9bVX

hQ ;2i ;" bT QM r? i i?2b2 2°°Q°b K2 M BM 2 HBiv- r2 HQQF i 7
T2 7Q K2 b i #H2 + M #2 bQK2r? i KB BMRMBM RERAQH#DOR, m22DQr i ? 2

B/ bT +BM; 772+ibi?22B:2Mp2+iQ ' bmbBM;i?2/Qm#H2 T 2+BbBQ
iQH2  M+2 4R1@3- #bQHMIi2 iQH2  M+2 4 R1@RY R Md KnREEB v ; E
9h 4 R1@3X q2 Qp2 ' H vi?2 2B;:2Mp2+iQ  7B2H/ +Q "2bTQM/BM:iQ i?
Bbi?2 7B2H/ mb2/iQ 2ti’ +i ?2vT2 #QHB+ G*a Ui?2 2B;2Mp2+iQ b b?
"B/;2bVX AMBEBy2 2 M +H2 "Hv b2hiBhi QMK HH-i?2 2B;2Mp2+iQ"
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h #H2 8XR, *QKT 'BbQM Q7 hQT S2 7Q K2 b #ve(p2/ ;2 1 "Q U _

B772 2MiB iBQM J2i?Q/ S 2+BbBQM 2?2 _2H hQH #bhQH p;1 U /V
miQK iB+ haAh8 aBM;H?2 R1@M5 1B1@RRyXy988 9dX9N
miQK iB+ haAh8 aBM;H2 R1@P1 RE@RyyXRyNS8 koXd9
miQK iB+ haAh8 .Qm#H2 R1@203 BI@Ry yXRRe9 83XeR
miQK iB+ haAh8 aBM;H?2 R1@b9 1R1I@N yXkejR RRXej
miQK iB+ haAh8 .Qm#H2 R1@474 BWEF@N yXkdR9 kR X3k
miQK iB+ haAh8 aBM;H2 R1@€5 181 @3 yXe8NN 9X38
miQK iB+ haAh8 .Qm#H?2 R1@&18 WP@3 yXedde 3X8R
miQK iB+ .PS_A3 aBM;H2 R1@%78 IRI@N yXy8ey 9k X3y
miQK iB+ .PS_A3 aBM;H2 R1@233 IRE@3 yXRjjj RNXjd
miQK iB+ .PS_A3 .Qm#H2 R1@@46 RI*®@3 yXR9RR j3Xe8
miQK iB+ .PS_A3 aBM;H2 R1@®B02 IRE@d yXk3de N XKj
miQK iB+ .PS_A3 .Qm#H?2 R1@830 R1’@d yXjyjN ReX9d
miQK iB+ .PS_A3 aBM;H2 R1@®01 IRE@e yX98Ny 9Xy9
miQK iB+ .PS_A3 .Qm#H2 R1@842 RI@e yX93kk dX8R
LmK2 B+ H haAh8 aBM;H2 RI@] ®RB@N° R1I@KRBR3I 9dXyKk
LmK2 B+ H haAh8 aBM;H?2 R1I@] F0@®° R1@Ry38d k8 XdN
LmK2 B+ H haAhs8 .Qm#H?2 R1@j R30@30° R1@Ky3ey 9RXyy
LmK2 "B+ H haAh8 aBM;H?2 R1@9 1R3 @W® R 1y&XRR R 3 9eXRS8
LmK2 B+ H haAh8 aBM;H?2 R1@] XR0@d°: RI1I@MNRINy Rk Xkk
LmK2 B+ H haAh8 .Qm#H2 R1@] RA2@U0° R1I@XR8Y] ReXd3
LmK2 B+ H haAhs8 aBM;H2 R1@9 3RA@B° R1@MRBed keXjy
LmK2 B+ H .PS_A3 aBM;H2 R1@j] RM@W3 R1@WNy3Ry 99X99
LmK2 B+ H .PS_A3 aBM;H2 R1I@9 I1IRGa@0°3 RI1@WXNRyyd 99Xd3
LmK2 B+ H .PS_A3 aBM;H2 R1@j RSD@E3 R1I@BRykN kRXke
LmK2 B+ H .PS_A3 .Qm#H2 R1@j RB8®d03 R1I@XRYyj8 joXeR
LmK2 B+ H .PS_A3 aBM;H2 R1@] RU@B3 R1I@XKkN3e RRXK]
LmK2 B+ H .PS_A3 .Qm#H2 R1@] R2@A40°% R1@&jykk ReXKky
LmK2 B+ H .PS_A3 aBM;H2 R1@9 7m0 @63 R1IWXPR 39 kRXde
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2ti 2K2HvBM ++m" i2 M/ rBHH MQi 2ti~ +i MvG*a U iH2 bi MQi Myv
i? 1i?22H ;2 ; B/b B RE®KY rOmH/ rQ F-#mimTQM 7m i?2 BMbT 2
BbMQii?2 + b2X8XRIRBZ®@+Mmb BM ?vT2 #QHB+ G*a Ui?2 ?B;? 6hG1
b22i? ii?2H ;2 ;"B/ bT +BM; Bb KQbiHv +Q "2+i- #mi bQK2iBK2b
HB;M2/ rBi? i?2 6hG1 "B/;2X h?Bb rQmH/ H2 /iQ i?2 G*a H;Q Bi?K
+m p2b i? i Tmb?2/i?2 i D2+iQ'v Q77 i?2 'B/;2- H2 /IBM; iQ 7 BH
2vT2 ' #QHB+ G*aX h?2hKBRH@IWQi@/m+2b b iBb7 +iQ v 2B;2Mp2+i
H2 /iQ ++m’ i2 2ti° +iBQM Q7 G*aX

6B:m 2 8XN, *QKT "BbQM Q7 K2 M #bQHmi22°Q  7Q  .PS_A3 rBi? |
B v ;'B/bT +BM:b U7Q  MmK2 B+ H/B772 2MiB iBQMV- M/ T 2+Bb
bBM:H2 T'2+BbBQM Ujk@#BiV M/ bQHB/ HBM2b +Q "2bTQM/iQ /Qn
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6B;m 2 8XRy, 1B;2Mp2+iQ b Qp2'H B/ QM 6hG1 7B2H/ 7Q /Qm#H2 T
"2H iBp2 iQH2  M+2 4R1@3- #bQHmMi2 iQH2  M+2 4 R1@Ry- M/ mt
R1@k- JB//H2, 2 4R1@9- M/ _B:?i, ?4R1@3X

6B:m 2 8XRR, 1B:2Mp2+iQ b Qp2 'H B/ QM 6hG1 7B2H/ 7Q  /Qm#H2 T
"2H iBp2 iQH2 M+2 4 R1@3- #bQHMi2 iQH2  M+2 4 R1@Ry- M/ mt
R1@k- JB//H2, 24 R1@9- M/ _B:?i, 24 R1@3X 6Q+mb QM 2vT2 #C
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q?2M r2 HQQF ii?2 .+ b2-r27Q+mb ; BM QM i?2 .PS_A3 K2i?Q/

#2bi "2bmHibX g2 T°'Q/m+2i?2b K2 Qp2 H vTHQib-#mii?Bb iBK2 m
reB+?2r2°2i°2 i2/ bi?226i m2ép Hm2b M/ +QKT "2iQi?2bBM;H2 T
rBi? i?72 H t2bi iQH2® M+2b U 2H iBp2 iQH2 M+2 4 R1@j M/ #bQHn
Bb “:m #Hv i?2 KQbi BKTQ'i Mi TQBMiX gq?2M mbBM; i?2 .PS_A3 K2
i?2 H t2bi iQH2® M+2b M/ bBM;H2 T 2+BbBQM-r2 + M Q#i BM 2B;2
2°°Q b UJ @788V rBi? p2'vHQr mMiBK2 UKXR9 b2+@MRM/X AM #Q
6B;m8XRj2 + M b22i? ii?2b2 2B;2Mp2+iQ b 7B2H/b "2 M2 "Hv BM/B
rBi? i?2b2 p2°vH tiQH2 M+2b- ++m” i2 G*a + M #2 2ti" +i2/X h?2
# H M+2 Q7 ++m > +v M/ 277B+B2Mi-r2 /pQ+ i2iQ mb2 ?B;?2@Q "/
rBi? "2H iBp2Hv H tiQH2 M+2bX

6B;m 2 8XRk, 1B:2Mp2+iQ b Qp2'H B/ QM 6hG1 7B2H/7Q G27i, /Qm
rBi? "2H iBp2 iQH2  M+2 4 R1@R9- #bQHmMi2 iQH2  M+2 4 R1@Re-
PS_ A3 K2i?Q/ rBi? "2H iBp2 iQH2  M+2 4 R1@j- #bQHmMi2 iQH2 M-
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6B;m 2 8XRj, 1B;2Mp2+iQ b Qp2'H B/QM6hG1 7B2H/ 7Q  G27i, /IQm
rBi? "2H iBp2 iQH2  M+2 4 RI@R9- #bQHmi2 iQH2  M+2 4 R1@Re-

PS_A3 K2i?Q/ rBi? "2H iBp2 iQH2  M+2 4 R1@j- #bQHmMi2 iQH2 N\
2vT2 #QHB+ G*aX

8X8 *QM+HMbBQM

g2 ? p2 T 2b2Mi2/ M2r 7" K2rQ ' F7Q +QKTmiBM; G*ar?B+? T QpB
2 Bx2/ 7THQr K Th M22/2/ 7Q" G*a 2ti  +iBQMX
TTHvBM;

"v mbBM; i?72 M2m~
.iQ MmMK2'B+ HbQHmMiBQMb Q7 P.1b-r2 + M Q#i BM ++m

K2i2° U mtBHB "v; B/ bT +BM;V M/ MQ M22/iQ 2@ mM bBKmH iB
7Q i?Bb T " K2i2' X 6m ' i?2 KQ 2-r27? p2/2KQMbi i2/i? ii?2 .K2i-
iQ'v '2bmHib +'Qbb rB/2  M;2Q72 "Q iQH2 M+2b-i?2b K2 Q7r"
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MmK2 B+ H/B772 2MiB iBQM TT'Q +?2X g2 ? p2 b?QrM i?Bb K2i?Q/
[mMBi2 bBKTHvVY mbBM; 2tBbiBM; . M/ M2m  H P.1 T +F ;2b- HHQTrB
IQTi2/ #v rB/2° m/B2M+2X AM /[//BiBQM-r2? p2b?QrMi?Bb TT'Q
red+? 2 2T 2b2Mi2/ #v MmK2 B+ H p2HQ+Biv /i - + b2i? i? /[ M
#27Q 2X

h?2°2 Bb biBHH Km+? iQ /Q KQpBM; 7Q ' r /X h?2 K BM 7Q+mb2b rBF
+m#B+ bTHBM2 BMi2 ' TQH MibiQ7m i?2 /2+ 2 b2Qm i'm22 Q" brt
i?Bb BKTH2K2Mi iBQM M/ "2H2 b2 Tm#HB+ T +F ;2 r?B+? K F2b i?
mb2- +QKT "2 i?2 +im H G*a i? i Bb +QKTmi2/ 7°QK i?2 p "BQmb K:
M6 ++2Ti #H26 2°°Q° 7Q" i?2 2B;2Mp2+iQ b- M/ /Q HH Q7 i?2b2 +
IB772 2Mi 7THQrb rBi? /22T2° M HvbBbX AM //BiBQM-i?2'2 "2 bQ
"Q#mMbiM2bbiQ T 2+BbBQM M/i?27 +ii? iMmK2 B+ H/B772 2MiB i
. 7Q MV MMb Ur?2M i?2 iQH2" M+2b M/ bQHp2'br2°22[m HVi? i M
Tm'i?2 X h?2 "Q#mbiM2bb iQ T'2+BbBQM K v #2 /m2iQi?2iQH2 M+
Q7 T'2+BbBQM r?2M ;QBM: 7°QK /Qm#H2 iQ bBM;H2 T'2+BbBQM M/
/IB772°2MiB iBQM "QmiBM2 i? i + mb2b i?Bb iQ #2+QK2 M Bbbm2 i
#2112 2 °Q b +?B2p2/ #v MmMK2 B+ H/B772 2MiB iBQM 7Q i?2 72r
i?72HBM2 "BMi2 TQH Mi #2@ BwR2HBW ;2@1i? /B772 2MiB iBM; i?Bb
i i?Bb iBK2-r2+ MMQibv7Q bm'2B7 Mv Q7i?2b2 2tTH M iBQMb
/122T2 /IBp2 Bb "2[mB 2/iQ b2iiH2 i?2b2 [m2biBQMbX

AM i?2 2M/-i?2;Q H?2°2r b 2 HHvViQ /2KQMbi  i2i? i mbBM; .7Q"
QTiBK Hr v KQpBM: 7Q°r /X G*a 2ti° +iBQM “2HB2b QM T 2+Bb2 M
i?72* m+?v: 22M i2MbQ" M/ bi M/ */ MmK2 B+ H/B772 2MiB iBQM B
DQ#X . T QpB/2b /2 Bp iBp2bi? i "2 b ++m  i2 b TQbbB#H2 ;Bp:
M/ i?Bb Bb T 2+Bb2Hv r? i Bb M22/2/ 7Q" ++m’ i2 G*a 2ti° +iBQMX
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/QTi2/ 1?2 G*a +QKKmMBiv M/ ‘2 2t+Bi2/iQ b22 i?2b2 iQQHb mb2/



*?2 Ti2 e

*OQOM+HmMbBQMD

eXR amKK v

h?Bb /Bbb2'i iBQM K /2 MmK#2 Q7 +QMi'B#miBQMb iQ i?2 MmK?2"
bi ' m+im 2b M/ 7m i?2 BM; i?%-iP2Q 2X2AMMKZX*aSvi?QM T +F ;2

i? 1277B+B2MiHVBKTH2K2Mib K Mv +Q?2 2Mibi m+im 2 K2i?Q/b BN
T +F ;2 T'QpB/2b M2 bv@iQ@mb2 bi 'iBM; TQBMi 7Q  i?Qb2 M2r i
iQQH 7Q° 2tT2'B2M+2/ T° +iBiBQM2 'bX "v K FBM; mb2 Q7 p "BQmb
LmK# Bd #H2 iQ K BMi BM i?2 bBKTH2 mb2  2tT2 B2M+2 T QpB/2/ #
;m ;2b r?BH2 +?B2pBM; mMiBK2b +HQb2 iQi? iQ7 bi iB+ HHv@i

AM *2X MmK#2 Q7 +Q?2 2Mi bi'm+im 2 K2i?Q/b "2 TTHB2/iQ H
i° MbTQ i 2p2Mi- i?2 kyky 6:Q/xBHH 6 /mbi biQ KX g2 /2KQMbi" i2/ i
QM M iKQbT?2' B+ T?2MQK2M i b+ H2 MQi T 2pBQmbHvV b22M 7
b?Qr2/i? i- 2p2M rBi? bBKTHB7B2/ BKTH2K2Mi iBQM Q7 i?2b2 iQQ
"2bTQMbB#H2 7Q" i?2 2pQHMIBQM Q7 i?Bb ?BbiQ B+ /mbi biQ K +Q
2 /;QM2 mMMMQiB+2/ BM i?2 HBi2  im 2X h?°Qm;? i?Bb T 2b2Mi iB
rB/2° m/B2M+2 Q7 iKQbT?2 B+ b+B2MiBbib r "2 Q7 i?2b2 iQQHb N\

AM*BXr2 T 2b2Mi2/ M 2ti2MbBQM Q7 i?2i?2Q vQ7 7BMBi2@iBK2 /B
i?72BMbi Mi M2Qmb + b2-Km+? HBF2r? ir b/ QM2 rBi? Q#D2+iBp2 1r

RO9N
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"v/27BMBM; i?2 TT QT B i27mM+iBQM H-r2/2"Bp2/# B2 2[m iB
IB77mbBp2 7THmMt@ " i2 # B2 b 7Q ;2M2° H /B77mbBQM bi ' m+im’2
/IB77mbBp2 i° MbTQ'i # ""B2°bX "vHQQFBM; i M2t KTH2 rBi? MQ
r2/2KQMbi* i2/i? ii?2b2 BMbi Mi M2Qmb # ~"B2'b+Q "2+iHv/B/ MQ
1?2 1r2°2/2bi Qv2/ #vi?2 /B77mbBQM bi ' m+im 2- Km+? HBF2 7BMBi2

6BM HHv- BM2*FTX2b2Mi2/ M2r 7 K2rQ'F7Q  +QKTmiBM; G*a 7 QK
i?72Q°vX "v H2p2® ;BM; miQK iB+ /B772 2MiB iBQM M/ B/2 b +QKB
2[m iBQMb- M2r K2i?Q/iQ +QKTmi2 ++m’ i2 HBM2 "Bx2/ 7THQr K T
iBQM Bb /2i BH2/X q2 /2KQMbi® i2/ i?2 mb27mHM2bb Q7 i?Bb TT
2T 2b2Mi2/ #v MmK2 B+ H p2HQ+Biv/ i - + b2 MQi T 2pBQmbHv i
T°Q +? +QMbBbi2MiHV T'Q/m+2b bm77B+B2MiHv HQr 2°°Q b BM 2B
?B;?2° Q' /2 bQHp2'Vr?BH2 2HBKBM iBM; i?2 mtBHB "v ;"B/ bT +E
i /BiBQM H K2i?Q/X "v "2KQpBM; i?Bb T * K2i2'-i?Bb K2i?Q/ HbQ
M22/iQ 2@ " mM bBKmH iBQMb iQ 7BM/ M ++2Ti #H2 rBM/Qr 7Q" i?
HHv 2tT2MbBp2 T'Q+2bbX g2 ";m2 i?Bb Bb i?2 QTiBK Hr viQ +QK
7Q° G*a 2ti° +iBQM KQpBM; 7Q°r /X AM //BiBQM-r2 T '2b2Mi bi' B
BKTH2K2MiBM; i?Bb K2i?Q/ BM Svi?QMX

g?BH2 2 +? +? Ti2  [//"'2bb2b bT2+B7B+ bT2+i Q7 i?2 2K2 ;BM; 7|
bi'm+im 2b- iQ;2i?2  i?2v ?2HT #mBH/ KQ 2 +QKTH2i2 M/ "27BM
/2 bi M/- KQ/2H- M/ +QKTmi2 F2v i° MbTQ i bi'm+im " 2b BM 7HmB/
Ip M+2b i?2 7B2H/i? Qm;? i?2 /2p2HQTK2Mi Q7 M2r TQr2 7mH MmK
/I2KQMbi® iBQM Q7 +Q?2 ' 2Mibi'm+im 2 K2i?Q/bBM H ";2@b+ H2 i’
BM; T 2pBQmbHV mMb22M bi m+im 2- M/ 2ti2M/BM; i?2 i?72Q v 7Q"
biQ+? biB+ i MbTQ'i# "B2'bX "vBMi2;  iBM; MmMK2 B+ HBMMQp i
M/ T +iB+ H TTHB+ iBQM- i?Bb rQ ' F BKT Qp2b i?2 +QKTmi iBQM
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bi'm+im 2i?2Q v M/ ?2HTb 2ti2M/ Bib "2 +?2 iQ rB/2° m/B2M+2b M/

h?2b2 +QMi"B#miBQMb +QHH2+iBp2Hv bi 2M;i?2M i?2 M HviB+ H
Q7 i?2 +Q?22 2Mi bi'm+imL@R# KRQQBFXb ?B;?Hv 277B+B2Mi M/ mb
T +F ;2 7Q° +QKTmiBM; M/ 2ti° +iBM; +Q?2 2Mi bi'm+im 2b- K FB]
iQ rB/2° m/B2M+2 r?BH2 #2BM; 2 bBHv TTHB+ #H2 iQ H “;2@b+
6:Q/xBHH 6 /mbi TTHB+ iBQM /2KQMbi  i2b bBKTH2 BKTH2K2M]
i72 TQr2° Q7 i?2b2 iQQHb 7Q° B/2MiB7vBM; F2v i° MbTQ i bi'm+im"
QT2Mb i?2 /QQ  iQ bim/B2b Q7 BMbi Mi M2Qmb i’ MbTQ i # B2 b
2MpB QMK2Mib- rB/2MBM: i?2 TTHB+ #BHBivX h?2 M2r . G*a K2i?Q
M/ +QMbBbi2Mi K2i?Q/ 7Q" 2ti° +iBQM Q7 G*a M/ Bb 2[m HHv TT
K2i?Q/ r?B+? "2HB2b QM ++m" i2 HBM2 "Bx2/ 7HQr K TbhX h? Qm:
/Bbb2 i iBQM bbBbib BM i?2 K im" iBQM Q7 i?2 +Q?2 2Mi bi'm+im
2bi #HBb? i?2b2 iQQHb b 2bb2MiB H +QKTQM2Mib 7Q° /p M+BM; G
BM 7HmMB/ 7HQrbX

eXk 6mim 2 .B 2+iBQMb

q?BH2 i?Bb /Bbb2 i iBQM +QMi ' B#mi2b iQ i?2 K im> iBQM Q7 i?2 i?
D2+iBp2 1mH2 B M +Q?2 2Mibi'm+im 2b M/i?2B  BKTH2K2Mi iBQN
7Q° "2b2 “+? KQpBM:; 7Q°r °/ M/ 7m’i?2  QTiBKBx iBQMb Q7 T 2b2M

LmK# rd T 2b2Mi2/ B’KMMH2Ri BH2/ "Q / K T 7Q  /2p2HQTK2MiX AKT
K MvQ7i?2b2K2i?Q/bBbi?2K BM/B 2+iBQMKQpBM; 7Qr /X AM |/
BKTH2K2Mi2/ K2i?Q/b i? i +QmH/ #2M27Bi 7" QK 7m’i?2  QTiBKBX il
i?72 +QKBM; KQMi?bX g2 rBb? iQ 2KT? bBx2 i? i i?2 miQK iB+ /B77
T 2b2Mi2/ BMQ2IXMQi BKT2/2 Mv TH Mb 7Q MR REPBRMIQ 7 /X
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g2 mM/2 bi M/ i? i MQi 2p2'vQM2 ?2 b ++2bb iQ :Slb + T #H2 Q7 #2B
C s7° K2rQ'F M/ i?2°27Q°2-i?22 *S| 7Q+mb 2L BKH MAK BW bi Bn® R 7H
iQ rB/2° m/B2M+2X AM //BiBQM-i?Qm:? MQi i m2LMmKE2®miQ TT
Bb #H2 iQ +?B2p2 bBKBH =~ mMiBK2b iQ i?2 :SI BKTH3K2g2i iBQM 1
"2 +iBp2Hv BMp2biB; iBM; 277B+B2Mi *SI BKTH2K2Mi iBQMb Q7 .
LmK# ® miBHBx2/ BM M2r *S1 7Q+mb2/ +Q?2 2Mibi m+im 2T +F ;

h?2 iIKQbT?2'B+ TTHB+ iBQM Q7 +Q 72 BKWRI/bQ MmZ2KQ MbiBM *i?22 mb Z
7TMHM2bb Q7 i?2b2 iQQHb iQ rB/2° m/B2M+2 Q7 iKQbT?2 B+ b+B2
TQi2MiB H/B 2+iBQMb + K2 Qmi Q7 i?BbrQ FX q?BH2r2 /QMdi +H E
bQHMIBQMiQ 2p2 v T Q#H2K-r2/Q #2HB2p2i?2v T QpB/2p Hm #H?2
/IBIiBQM HK2i?Q/bBMi?2 ;2QT?vbB+ Hb+B2M+2bX gBi? i?Bb BM KB
i?72b2 iQQHb + M #2 BM+Q TQ  i2/ BMiQ i?2 bi M/ '/ iKQbT?2 B+ b+
b+B2MiBbiobrQ ' F7HQr 2K BMb MBKTQ'i Mi7Q+mbX 6Q "2 H@iBK
iBQM- Km+? HBF2 6 2 H@iBK26 p2HQ+Biv- i2KT2 im 2- T 2bbm 2-
p 'BQmb M iBQM H iKQbT?2 B+ M/ Q+2 MQ; T?B+ :2M+B2b- # +F|
BM7Q K iBQM +QmH/ Dmbi b2 bBHv #2 T QpB/2/ #vi?2b2 ;2M+B2b
r2 "2 BMi Q/m+2/ BMiQ i?2B  rQ F7THQrbX "v mbBM; bQK2i?BM; HBF
K2i?Q/ /2i BH2/BNM?BXX/ i +QmH/ #2 T°Q/m+2/ " TB/HvX S QpB/BM;
i?72 /0 i?22v QmiTmi iQ rB/2° m/B2M+2 K v T Q/m+2 BMi2 2biBM;

MQi T 2pBQmbHV b22M #27Q 2 M/ +QmH/ TQi2MiB HHv BKT Qp2 +2

"V /27BMBM; /B77mbBp2 7THMt®@r2i2 $#2 bBR+b B FaH Hv 2tT M/2/i?22 |
/B77mbBp2i> MbTQ'i# B2 biQi?2BMbi Mi M2Qmb + b27Q  ;2M2°
p2Mm2b KQpBM; 7Q°r "/ +QmH/ #2 /27BMBM; M TT QT B i2 T2 bBb
/p2+iBp2 T2 bBbi2M+2 K2i'B+ Bb TT QT B i2V- T'QT2 Hv /27BME
Q7 i?2 /B77mbBp2 # ~"B2  bi'2M:i? 7B2H/- M/ 7m’i?2 bim/vBM; i??2
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bi'm+im 2 M/ /B77mbBpBiv7Q r?B+? i?Bbi?2Q vT Q/m+2b b iBb7
?QT2 T +iBiBQM2 b 7BM/ MQp2H TTHB+ iBQMb 7Q i?2 ;2M2 H /E
i?2v #2 BM /B77mbBp2 Q  biQ+? biB+ b2iiBM;bX

h?2 rQ ' Fr?B+? T'QpB/2b i?2 KQbi QTTQ imMBiv KQpBM; 7Q°r '/ Bb
BM *38X h?Bb rQ F Bb 2H iBp2Hv M2r M/ i?2°2 Bb Km+? r2 r Mi2/ iC
#2 +QKTH2i2/ BM iBK2 iQ 7Bi BM i?Bb /Bbb2'i iBQMX h?2 +H2 "2bi
bvbi2K iB+ bim/v Q7 i?2 ++m” +v #QQbi Qp2° MmK2 B+ H /B772 2N\
i2bi QM KQ 2 7THQrb U#Qi? M HviB+ H M/ MmMK2 B+ HV M/ 7Q" KQ"
TB+im 2 Q7 i?2 /p Mi ;2bX MQi?2 BKTQ'i Mi bi2T KQpBM; 7Q " r */
QT2M@bQm +2 T +F ;2 i? i BKTH2K2Mib i?2 K2i?Q/b /2i BH2/ BM i~
G*a 2ti° +iBQM i2+?MB[m2bX HQM; i?2r v-r2rQmH/ HBF2 iQ /Bp2 7
i BHQ 2/ iQ i?2 bT2+B7B+ HQr@/BK2MbBQM H bvbi2Kb "BbBM; 7°C
bm#iH2 TQBMib r °° Mi 7m’i?2° BMp2biB; iBQMc i?2 K BM irQ #2BM
Q7 .- M/i?27 +ii? i MmK2 B+ H /B772 2MiB iBRQ¥ Q&b TRr7ZM K2/
P.1 bQHp2 M/ iQH2 M+2r2 2i?2 b K2VX 2 +QmH/ bT2+mH i2 QM
i i rQmH/ #2 QMHvVv bT2+mH iBQM M/ "2[mB '2b /22T2 /Bp2iQ T Q.
h?Bb . G*arQ FBbi?2iQTB+r2 "2 KQbi2t+Bi2/ #Qmi KQpBM; 7Q"
bm#bi MiB HBKT Qp2K2Mi Qp2 i?2i° /BiBQM H K2i?Q/ M/ K Mv p2

Hi7Qm;?2i?22i?22Q vQ7 +Q?2 2Mibi m+im 2b Bb "2H iBp2Hv M2r UBN
r2 #2HB2p2 Bi Bb i M BKTQ i Mibi ;2 BMBibK im iBQMX JQbi Q7
Tmi QM "B;Q°Qmb 7QQiBM; M/ i?2 MmK2 B+ HBKTH2K2Mi iBQMb ?
++m° i2X h?2 M2ti bi2T Bb BKTH2K2MiBM; i?2b2 iQQHb BMiQ 2tE
;2QT?vbB+ H /Bb+BTHBM2bX Ai Bb i?°Qm;? i?Bb BMi2;" iBQM M/
i?72 ;2QT?vbB+ HDb+B2M+2b i? i i?2 i'm2 TQr2 Q7 i?2b2 iQQHb + M
Q7 i?Bb /Bbb2'i iBQM ? b #22M iQ +QMi ' B#mi2 iQ # BM:BM: i?2b2 |
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K im> iBQM i? " Qm;? 277B+B2Mi M/ mb2 @7 B2M/Hv MmK2 B+ H Bk
i?2B° TTHB+ iBQMBM H ";2@b+ H2 ;2QT?vbB+ H +QMi2ti- 2ti2M/E
M/ i?2 /2p2HQTK2Mi Q7 M2r M/ BKT Qp2/ MmK2 B+ H 7 K2rQ'F
Kv ?2QT2 i? ii?BbrQ'F? b 7mH7BHH2/i? i BK- i H2 bi BMT "i- M/
bi2TTBM; biQM2 7Q° +QMiBMm2/ ;°Qri? BM i?Bb 7B2H/ M/ Bib "2 H@
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(R) ;HQ# H JQ/2HBM; M/ bbBKBH iBQM P77B+2 U:J PV U
BMbijnj/n bKnLT, j/- j@>Qm Hv- AMbi Mi M2Qmb- S 2bbm 2¢
bbBKBH i2/ J2i2Q QHQ;B+ H 6B2H/b 08XRKX9- :"22M#2Hi- J.
a+B2M+2b . i M/ AM7Q K iBQM a2 pB+2b *2Mi2" U:la .Aa*V-
yN@kk@kykjX

(k) J "iBM aX HM 2b- M/2°b GQ;;- E'BbiB M "X BH; */-J B2 1X _
g2HHbX IMB7B2/ 6Q K G M;m ;2, /QK BM@bT2+B7B+ H M;m ;2
T iB H/B772 2MiB H12 mMilB@MBIXMb QM J i?2K iBeyH laygrRra X "2
/IQB, RyXRR98fk8eeejyX

(j) aBHpB HQMbQ@SU0 2x- 1KBHBQ *m2p b-s pB2  Zm2 QH- Cm
SG°2xX 7B+ M /mbibQm +2 "2:BQMb 7Q" Q#b2 p2/ /mbi Qmi#"
1 bi2’MLQ'i? iH MiB+ '2;:BE@\D-M#QPp2®8 LB/ 1 M B @WK RM N>
kyRkX

(9) X bmiQb?-0X 0BMQD-LmMM+BQJm mF2b?-_ K F'Bb?M _ KBb
AMp2biB; iBQM Q7 CmM2 kyky ;B Mia ? > M/mbibiQ K mbBM; 2|
M/ KQ/2H 2 MaHBRBIHBE7B+RROIRVIIR R9- kykkX

(8) " /x - hX JiiM2- M/ aX " H bm 'Bv X >Qr b2MbBiBp2 "2 G

bi'm+im 2b iQ mM+2'i BEPRDBBM/LQMHBM2 - S99 MQji8BM -
kykjX AaaL yRed@kd3NX /QB, RyXRyRefDXT?vb/XkykkXRjj83yX

(e) A;:Q° X " " ii - CQb2T? SX .2 M- Ca ;:2M aX .QFF2M- JB+? H >
*2°Bb LX B+? /bQM- J B2 1X _Q:M2b- J ii?2r gqX a+'Q:;b- L

R88
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- "i? LX q2HHbX .PGB6ALt, i?2 M2ti ;2M2  iBQM 61MB*a T Q#H?2
K2MiX T 2T BMi- kykjX

(d) JB+? 2H " "i?QHQK2r@"B;;b-ai2p2M " " QrM-""m+2 *? BbiB Mb(
mMiQK iB+ /B772 2MiB iBQM GX¥/m Bt I BAZKHMXK Tmi iBQM H M/
J i?2K iBRKIURV,RdR RNy- kyyyX Aaal yjdd@y9kdX /QB, ?iiT
ayjdd@y9kdUyyVyy9kik@ KXritrXcb+B2M+2/B 2+iX+QKfb+B2M+2f °

TBBfayjddy9kdyXyLekkx B+ H M HvbBb kyyyX oQHX Ao, PTiBKB
HBM2 " 1[m iBQMbX

(3) H2tS #HQ 1M+BM b " “iQb- "€HBMi E bx€b- M/:2Q :2 > HH2">
h* "B2 - CmM kyRkiXb,G/QBXQ :fRYyX8k3Rfx2MNKQ/QXeddNO9yy

(N) JBF2" m2'-:2Q ;2 hb2HBQm/Bb- M/ gBHHB K"X _QbbQrX L2r
© iBM; aiQK AM7HmM2M+2b BM M/GQQMnI'A2 HtQ 7 QTBBB/XI2i2Q QH
*HBK iQH@W8V,Rk3d Rjyj- kyReX /QB, RyXRRd8fCiiJlFi® . @ R8 @
ffDOQM M HbX K2ibQ+XQ ;fpB2rfDQm M Hbf TK2f88f8fD K+@/@

(Ry) iBHBK :mM2b " v/IBM-" " F X S2 "HKmii2 - M/ H2t2v M/ 2vz

K iB+ /B772 2MiB iBQM BM J +?BM2@2- MBMS8ykXm8p2dXx kyR8
| G?2iiT,ff "tBpXQ ;f #bfR8yk Xy8ded

(RR) >QM; m "B-aBvm *?2M- . Bx?Qm w? M;-uQM; g M;- GBi B E M;
h M;- um *?2M- um2 w? M;- M/ . M72M; g M;X h?2 *B +mK;HQ#
J bbBp2 7'B+ M .mbi M/ Aib AKT +ib QM i?2 2;BQM H *B +ml
KQbT?2"20HH2iBM Q7 i?2 K2'B+ M J2i2ZQRQYPHLIJ VB ety 8a Q4 BRKkv
kyk9X /QB, RyXRRd8f" Ja@.@ Kji@Tyby,d kX@®D$ M_IBbX K2ibQ+XQ"
pB2rfDQm M Hbf# KbfRy8fjf" Ja@ ®kj@yydkXRXtKH



#B#HBQ; T?2v R8d

(Rk) . MB2H "H x2pbFB M/ :12Q ;2 > HH2 X >VvVT2 #QHB+ M/ 2HH|
i?°22@/BK2MbBQM H nsMbbB+v 7HHQYXMKX BM2 - 8&p@IKO2%e ek-
kyR9X AaaL yRed@kd3NX /QB, ?iiTh,ff/QBXQ ;fRYRRJRefDXT?v
ffrrrXb+B2M+2/B 2+iX+QKfb+B2M+2f "iB+H2fTBBfayRedkd3NR¢

(Rj) S"QOM bQMB-h *QHQK#Q- _ G2M x- : h2bB- 6 1p M;2HBbIB- : :I
M/ _a Mi ;mB/ X 1772+i Q7 a ? > M /mbii MbTQ'i QM QxQM?2
+QM+2Mi hiBQMKT +i Q7 .2b2°i .mbi + Qbb i?2T Z2IBjR] M- M
RNNeX

(R9) JB+? 2H : "QbBHQpPB+?- _Q# Gm++2?22bB- M/ J am '2xX J1__
h2+?MB+ H 2TQ i- kyR8X

(R8) C K2b " /#m v- _Qv 6 QbiB;- S2i2° > rEFBMb-J ii?2r C K2b CQ
.Qm; HJ +H m BM-:2Q ;2 L2+mH - /| KS bxF2-C F20 M/2"'SH b
JBHM2- M/ ZB Q w? M:;X C s, +QKTQb #H2 i Mb7Q K iBQMb Q
;7 Kb- kyR3X?iGff;Bi?m#X+QKfD X@ KHfD t

(Re) 6X ""BQH M/ 6X /6PpB/BQX G ; ?MTBh Mf; KRR +QIGf*L 1af
pBbQ@H ;° X1;B M

(Rd) ai2p2M GX""mMiQM M/ *H "2M+2gX QrH2vX 6 bi +QKTmi iBQ
2tTQM2Mi 7B2H/b 7Q " MmRMIQB, / WTANRrD>ABb+BTHBM 'vCQm M H
a+B2MwyadJ RV,yRd8yj- yYR kyRyX AaaL Ry89@R8yyX /QB, RyXRye

(R3) _Qt M "mD +F M/ B M2 JB//2HX aii2 Q7 i?2 i BM 7HQr
2MpB QMK2Mi HIMBRMMHXMiI H 1 i dNUBYMet®-bC M kykyX Aa
R3ee@ekNNX /QB, RyXRyydfbRke€@8i@yRNQ@BBQy @R XX Ry f
bRkee8B8@YRNX33yy@ 9
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(RN) _Qt M "mD +F-aQmKv .mii -A'2M2" 2x _QDQ-.m Mw? M;-
P#D2+iBp2 6BMBi2@hBK2 a //H2b M/ i?2B 1nQ R M 2F+1B @M *i@M@ (
72°2M+2 QM oBbiyRBIX PBIQM,ff TBXb2K MiB+b+?2QH “XQ ;f*Q T
R9yy3Rk9d

(ky) amx M CX * K “;Q M/ ai2T?2M 1X w2#B FX AKT QpBM; i?2 .
BM; Q7 h'QTB+ H *v+HQM2b BM iKQbT?2 B+ :2§2i?R *B +mH
M/ 6Q 2+ biBdW,eV,RR8k RRek- kyykX /QB, RyXRRd8fR8ky @y
Ah. hP=kXyX*PckRilTB,ffDQm M HbX K2ibQ+XQ ;fpB2rfDQm M
RdfefR8ky@y9j9nkyyknyRdNRR8knBiXiQnknyn+QnkXtKH

(KR) hQ#v L * "HbQM M/ CQb2T? J S'QbT2 QX h?2 H “;2@b+ H2 K
Qmi# 2 Fb Qp2  i?2 MQ i?2 M 2[6QQ B H QH MIBHEX2/ J2i2Q QH
*HBK iQHRRUKV,k3j kNd- RNdkX

(kk) .X * "p H?QX M Dbb2bbK2Mi Q7 L a 6b:J PJ1__ @k 2 M Hvbl
COm'M H Q7-jKBKjV23keR 3k3R- KyRNX

(kj) 1M B[m2 * biBHHQ- H#2'iQ Gm+2¢Q- M/ S #HQ S2/°2; HX *
BM * H+mHmb Q7 o 'B iBQMb, TTHB+ iBQM iQ 2K mB@ M/
+ H JQ/2Hb M/ J2i?Q/b BM TTRB2yRWDIM*Rbkyy3X /QB, Ry
aykR3kyk8y3yykeydX

(k9) am/BT *? F* #Qiv- "BM :m M- .m M2 1X q HBb2'- “HBM/Q
T?B2 IHm i K- M/ S2i2° >2bbX 1ti2M/BM; i?2 iKQbT?2 B
+2Ti iQ 2°QbQHb, *HBK i2 M/ B’ Zm:HE8INV?vABEF HibX2@
b2 "+? G2iiBPUNV,2kyky:GyNR3kd- kykRX /IQB, ?iiTb,ff/Q
Kyky:GyNR3kdX?ilTB,ff ;mTm#bXQMHBM2HB#  "vXrBH2vX+QKTf/
RYKNfkyky:GYNRBKdy:GyNR3kd kyky:GyNR3kdX
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(k8) 1/KmM/ EX JX *? M;X S QD2+i2/ aB;MB7B+ Mi AM+ 2 b2 BM
1ti° i"QTB+ H *V+HQM2b BM i?2 aQ@QA2 W i IKBIFBR | XONR 8
9Nj8- kyRdX /QB, RyXRRdA8fC*GA® .TREMYBSMRX X KRibQ+>
Q ;fpB2rfDQm M Hbf+HBKfjyfRjfD+HB®/@Re@y88jXRXtKH

(ke) hB M ZB *?2M- umHB _m# MQp - C2bb2 "2ii2M+Qm’i- M/ . p
P'/BM v .B772 2MiB HQ2[m #BIRMBgEXydjee- KYRBXfl _BpX
Q ;f #bfR3yeX¥djee

(kd) Ab #2HH2 *?B T2HHQ- : "2°; K2iiB- "2 M /2ii2 *? i2M2i- S?BH
.mH +- M/1a MiQbaQ "2bX P'B;BMb Q7 7 B+ M /mbii> MbTQ i:
i"QTB+ H iHCQIMBK H Q7 :2QT?vbB+ H _2b2 RyRU.RKYDRPRYRD
RjdyN- RNNdX

(k3) a?B Bb? *?BM+? HF "X h?2 TTHB+ iBQM Q7 miQK iB+ /B772
;BM22 " BM; MOQKVIBIRX J2i?Q/b BM TTHB2/J2+? MBRRBR3MRYM;BN
RNd kyd- RNN9X AaalL yy98@d3k8X /QB, ?iiTb,ff/QBXQ ;fRyXR
| G?iiTbh,ffrrrXb+B2M+2/B 2+iX+QKfb+B2M+2f "iB+H2XIBBfyy9:

(kN) PT2MsG *QKKmMBivX PT2MsG , :Bi®mEb,ZTRIBB#MX vRK f
QT2MtH ftky k8 X

(jy) _Q V*QMHBMX BMi2 TiitFkykf®BX® ;fRyX8k3Rfx2MR/QXRyyk:

(JR) *X *QmHHB2ii2 M/ aX gB;;BMbX AMi2 ;v 2i MbTQ i BM rBM
/IQm#H2 ;v 2, M TTHB+ iBQM IQMHBMN2/ VNS KBR2bXY2b BM :2QT?
eN N9- kyyRX

(jk) C2x #2H *m #2HQ M/ A'BM AX VTBM X h? 22 .BK2MbBQ
bBb Q7 i?2 aKQF2 SHmMK2 6 QK i?2 kyRNfkyky mBiQnd'BMM qBH
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Q7 :2QT?vhbB+ H 2b2 +7, RkBQERVY22XlykjC.yjNddj- kykjX /QB.
ff/QBXQ :fRYXRYKNfkykjC.wjiNdjX ;mGm#bXQMHBM2HB#" “vXrl
+QKf/QBf #bfRYXRYKNTfkXk PEWKjNdgjNddj kykjC.yjNddjX

(jj) C2x #2H *m #2HQ M/ A'BM AX _VTBM X h?°22 .BK2MbBQ
bBb Q7 i?72 aKQF2 SHmMK2 6 QK i?2 kyRNfkyky mbdQmMB@M qB!
MH Q7 :2QT?vbB+ H 2b2 “+?RkIKRORT22KRjC.yjNddj- kykjX

RYXRYKNfkykjC.yjNd@jXTblLfG;mTm#bXQMHBM2HB#  "vXrBH2vX
#bfRYXRYKNfkykjOX RilykdC.yjNddj kykjC.yjNddjX

(j9) CQ?M . #B ' BX G*a J hG "

EB?4ikiyby, XX ¥BGBH #X+QKMQ7ir "2

(j8) M/ 2r . rbQMX gBM/bT? 'K, >B:?@G2p2H GB# v 7Q  :HQ#

Tmi iBQMb IbBM:; aT?2 B€O®m MKBMB+HHTCM 2b2 m2ky@eX "2
/QB, RyX8jj9fDQ bXRKNX

(je) IX .2HHMBix- :X 6 QVH M/-*X >Q 2MF KT-EXS /#2 . @:2?H2-
p B #BHBivQ7i?2bm#TQH °

QM i> Mb72° QLDMBBMR °

I

;v 2bBMi?2aQmi?2 MP+2 M, Mm

S Q+2bb2b RM, eB@ TearD-Bkiyhy N X

(jd) S?BHBT *X hi MOBQXi M/ a2T " i'B+2b BM hBKX@.2.TiZR/@Mi 6F
bBb-* HB7Q 'MB AMDbDiIBimi2 Q7 h2i+P?M, QN Db @HyR XX HI@+?X2/m

* Hi2+?h>1aAa,RyydkyyN\@ Re8NyRk39

(j3) S?BHBT *X /m hQBi M/ C2 " QH/ 1X J "b/2MX EQhb2\W H QW BN
6Bt2/ SQBMi h?2Q v M/- TUKBHERQB8ID P+i kyRyX AaalL ReeR@

RYyXRyydfbRRA39@YRYOVYKI@BXQ GFRYXRYYydfbRRAX9@YyRy @

(jN) GQp2HvV 1mT? bB2@*HQiBH/2- h?QK b SHQ+Qbi2- M/ 6 M+



#B#HBQ; T?v ReR

M HvbBb Q7 7' B+ M .mbi> x2 Qp2 i?2 G bikyu2 'b, 6Q+mb Q
Q7 CmM2 kKIQWXT >-2REUI9V ,8yk- kKykR X

(9y) um@>bm2? 6 M;- >2@w?2 GBM- CB2@CvmM GBm- M/ *?B?@
i"Q/m+iBQM iQ i?72 AKTH2K2Mi iBQM Q7 miQK iB+?iBh7,2 2MiB
ff tBpXQ ' ;f #bfk9ykX Reyky

(9R) JQ? KK / 6 " xK M/ M/ :2Q ;2 > HH2 X *QKTmiBM; G ;" M;B N\
im 2b 7' QK i?2B p B iBQWMbH iM2OMVX /Bb+BTHBM 'vCQm M H
a+B2MtkAJRV,yRjRk3-yj kyRkX AaaL Ry89@R8yyX /QB, RyXRye]j

(9k) JQ? KK / 6  xK M/- . MB2H "H x2pbFB- M/ :2Q ;2 > HH2 X a
# "B2'b BM mMbi2 /v irQ@/BK2MbB (BN v BFH QrbL QM KKB MI2X™ S ?:
MQK2Mkd3@kdN,99 8d- kyR9X AaalL yRed@kd3NX /QB, ?iiTk
T2Vvh/XKYROXYjXPWIN FIGrXb+B2M+2/B 2+iX+QKfb+B2M+2f “iB-
ayRedkd3NR%%yydRk

(9j) >2°#2'i 62/22QK2i B+ J2 bm 2 A?2® kyd j9yX aT BM;2 "2}
>2B/2H#2 ;- "2"HBM- >2B/2H#2 ;- RNNeX Aa"L Nd3@|@e9k@
Nd3@@e9k@ekyRA@bnHXQBBQ ;[ fRyXRyydfNd3@@&e9k@ekyR}

(99) .B M 6 M+Bb- B+ '/Q 6QMb2+ -L “2M/° L2HHB-Cm M *m2b
iQ 1p M- M/ J 'Qm M2 h2KBKBX h?2 iKQbT?2'B+ ."Bp2'b Q7
"M .mbi aiQ°’K BM CmMQ k¥yklyB+ H _2b2 -+92d GRIN-tkykyX /QB,
RYyXRykNfkyky:GyNyRykX

(98) : X6 QVH M/-EX S /#2 ;- JX>X1M;H M/- M/ XJX h 2;,mB2 X .
P+2 MB+ ai m+im 2b pB h  MBEPZDXP T2 XiNGRAMKI8y |- kyydX
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(9e) : X 6" QvH M/-LX a MiBiBbb /22FQ M- M/ XJQM ? MX PTiBK F
T?vbB+ H7HQrb, M2r TT Q +? iQ /2HBKBIBM; i?83MMbB@b?2 [
_2pB2f1 3k,y8ejRR- kyRyX

(9d) : "'v6 QVH M/ M/ PHBp2 CmM;2X Q#mbi 61J@" b2/ 1ti° +iBCQ
?22'2Mi a2ib IbBM; a+ ii2°2/- aT 'b2- M/ AMa@KTEQmM M B DNQ"
TTHB2/ .vM KB+ HRIVKAKR3NR RNk9- kyR3X /QB, RyXRRjdfRd
2iiTbh,ff/QBXQ ;fRYyXRRjdfRdJRRkNd]j3

(93) : 'v6'QVH M/-L " iBT a MiBiBbb /22FQ " M- M/ /| KJQM ? MX
[2T2M/2Mi /vM KB+ H bvbi2Kb, 6BMBF2@IBK2W QKM P22 2/ bb BiHHXB N
CQm M HQ7 LQMHBMAUIEHBDINRRE2- RR kyRyX AaalL Ry89@R8yy
RXj8yk98yXRiliTe,ff/QBXQ ;fRyXRyejfRXj8yk98y

(9N) . MB2H : * #Q @S x-CQ ;2 1B  b@" '+ - 6HQ'B M >m?M- M/ c
G ;" M:;B M+Q?2 2Mibi'm+im 2b HQM?2 QKQ bM 2M B2+ /BIp2BH X B
CQm'M H Q7 LQMHBRMU ¥ #BJNy2- ye kyR8X AaalL Ry89@R8yyX
RXONRNde3KThEf/QBXQ ;fRyXRyejPRXINRNde3

(8y) QM H/ :2H Q- gBHH J+* “iv- J t CX am “2x- B+ /Q hQ/HB
Gr 2M+2 h F +b-*vyMi?B X _ M/H2b- MiQM . K2MQp-JB+? 2H
_2B+?H2- E xvbxiQ7 q ; M- G r 2M+2 *Qv- B+? '/ *mHH i?2 -
i ? F2ZHH - oB ;BMB2 "m+? /- mbiBM *QM iv- "HBM/Q JX / a
EQM; EBK- _ M/ H EQbi2'- Q#2'i Gm++?2bB- . ;K *~ J2'FQp -
. v S "ivF - ai2p2M S rbQM- gBHHB K SmiK M- JB+?2H2 B2M
at?m#2 i- J2i aB2MFB2rB+x- M/ "BM w? QX h?2 JQ/2 M@1"
bBb 7Q° _2b2 +? M/ TTHB+ iBQMb- oZ@BOW W QJ1*NB® k¥ X
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UROV,89RN 8989- kyRdX /QB, ?iiTh,ff/QBXQ ;fRYXIRRd8fC*GA
ffDQM M HbX K2ibQ+XQ ;fpB2rfDQm M Hbf+HBKfjyfR9fD+HB @

(8R) gBHHB K:BHTBMX .2i2+iBM; +Q?2 2Mibi m+im 2bS&8i? miQK
.BpBbBQM Q7 6HmMB/ .vM KB+b B22iBRIiBMbi#bib +ib-T ;2 LYRXy
C Mm v kykRX

(8k) :°2:Q :H b2 ->2BMB q2 MHB- bi'B/E2 Fr2:- M/ 6 MxBbF h2n
/mbii> MbTQ i 7°QK LQ'i? 7B+ iQi?2 K2'B+ b Aib +? * +i2 B|
'BQMEXn M H Q7 :2QT?vbB+ H 2b2RkPUKRMQBR?R}Rb kYR 8X

(8j) SBvmb? :"Qp2°- a? M2 . _Qbb-J F ai'2KH2- M/ S MF D Em
+? Qb- #° B/BM; M/ #B7m + iBQM Q*7? &KQ bMa@AM +H BB-bb BiDKB N
CQOQmM'M H Q7 LQMHBRKY 9V @3 RIj82 kyRkX

(89) hQ#B b :CMi?2 - *FQb >Q p€i?- q vM2 ""2bFv- C BK2 . MB2Hb
/27 "m2?H2 X G ;"  M;B M *Q?2 2Mi ai m+im 2b M/ 0Q i2t 6¢C
aT iBQi2KTQ' H@ _2bQHmMIiBQM a i2HHBi2 qBM/b Q7 M iKQbT?
COQm M H Q7 :2QT?vbB+ H 2b2 RkRURKQKYXROG.yj8yyy- kykR
RYyXRYkNfkykRC.yj8yyyXb ,FfGmTm#bXQMHBM2HB#  “vXrBH2vX
#bfRYXRYKNfkykRX .yj8yyy

(88) JQ iQM 1X :m iBM- 1HBQi 6 B2/22N2&? HHB+bMMM R 2 KQ/vM KI
Q7 *QMiBMM# B/;2 IMBp2 bBiv S 2bb- KyRyX

(8e) CXEXPS/BMX'v .B772 2MiBXH. Qp2 iBQ¥HB+ iBQMb- kyyNX

(8d) : X > HH2 X 6BM/BM; 7TBMBi2@iBK2 BMp B Mi K MB7QH/b BM
*?2 QbRY,NN Ry3- kyyyX
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(83) :X> HH2 X G ;" M;B M +Q?2 2Mibi'm+im 2b 7 ®XvbB+IQ (B/K i2
6HmMBROUeV, R38R R3eR-ye kyykX AaaL Rydy@eejRX /QB, RyXF

(8N) :X> HH2 X p "B iBQM Hi?2Q vQ7?2vT2 #QHB+32vbBM#B M *(
., LQMHBM2 ~ S?-2KMQK2M,8d9 8N3- KkyRRX AaalL yRed@kd3NX
T?vb/XkyRYyXRRXyRyX

(ey) :X > HM2MBTQ i " *B2'b M/ *Q?2°2Mi ai'm+im'2b BM 6HQr .
_B77mbBp2- aiQ+? biB+ MY *+KBpPB/I2iPNDBIp2 bBiv S 2bb- kykjX

(eR) :X > HH2" M/ 6X CX "2°QM@02" X *Q?2°2Mi G ;> M;B M pQ"i
im #mHZIMHMEM H Q7 6 HmBAJR #+ 29 MIByRbj X

(ek) :X > HH2 M/ X*X SQD2X 6BMBi2 iBK2 i 'SMbTE+ i BMQWRHB @ 2B ¥
S?2MQK2®MRNU]jV,j8k j3y- RNN3X AaalL yRed@kd3NX /QB, Ry
YYYNR@ 3 X

(ej) :X > HH2> M/:Xum MX G ;" M;B M+Q?2 2Mibi'm+im 2b M/ KB
im #mHZBMvBER+ R9d,j8k jdy- kyyyX

(e9) :X > HH2 - X > /DB;? b2K- JX 6 * xK M/- M/ 6X >m?MX .27BM
Q#D2+iBp2Hv 7" QK iCQmOMiBi+B 7B H m B /d\NB+ R jMd BR-hj- KyReX /QI
RYyXRyRdAfD7KXkyReXR8RX

(e8) :2Q°;2 > HH2'X G ;> M;B M *Q?MMMiHai ZpBidr QFEX6HmMB/ J2+7?
9dURV,Rjd Rek- kyR8X /QB, RyXRR9ef MMm  2pi@y HimMBB&yRY|F
Q :fRyXRR9ef MMm 2p@ 7HMBX@YRYjRj@R9Rjkk

(ee) :2Q ;2 >hHHMWM2DXQ i " ""B2 b M/ *Q?2 2Mi ai m+im 2b BM 6HQTr .
.B77mbBp2- aiQ+? biB+ M{ **KBpB/2iPNDBIp2 bBiv S ' 2bb- kykjX
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(ed) :2Q°;2 > HH2® M/ 6" M+Bb+Q CX "2°'QM@o02" X :2Q/2bB+ i?2Q
irQ@/BK2MbBQEB?MbBHQrHX. QMHBM?2 -~ R9RMRW2,Re3y Rdyk- kyl
AaalL yRed@kd3NX /QB, ?iiTh,ff/QBXQ ";fRYyXRyREfMX?2vb/Xky
rrrXb+B2M+2/B 2+iX+QKfb+B2M+2f "iB+H2fTEKBfayRedkd3NRKky

(e3) :2Q ;2> HH2'-. MB2HE ' b+?- M/6HQ'B MEQ:2H# m2 X J i
M/ biQ+? biB+ i "SMQFDZ2ABM:b Q7 i?2 L iBQM H + RKUQFVa+B 2
Nyd9 NydN- kyR3X /QB, RyXRydjfTMibXR ifky RATUNR RIOQ 1;fGQ B f
#bfRyXRydjfTM bXRAKYRddRR 8

(eN) :2Q ;2> HH2 - ai2 ;BQDb E ib MQMHBDb-J "Fmb >QHXxM2 - "2ijiE
- {iBX P#D2+iBp2 # 'B2'biQi?2i MbTQ'iQ7 /vM K@m MHN +iB
Q7 6HMB/ J2+RyMBRI- kykyX /QB, RyXRyRdfD7KXkykyXdjdX

(dy) E BKBM; >2-sB M;vm w? M;-a? Q[BM; 2M- M/CB MamMX .2
BK ;2 " 2+Q;MBIiBQM?KYRBX 1tEpXQ ;f #bfR8RKkXyjj38

(dR) >X >2 b# +?2-"X"2HH-SX "2 "Bb7Q ' /-:X"B p iB- X>Q €MvVB- (
H b- *X S2m#2v- X _Im- AX _QxmK- X a+?2T2'b- .X M/ aBKKQ
M/ C@LX h?0T miX1_ 8?2Qm Hv/i QM T 2bbm 2 H2p2Hb 7 QK
MB+mb *HBK i2 *? M;2 a2 pB+2 U*jaV *HBK i2 . i aiQ 2 U*.aV-
Ri@y9@kyk9X

(dk) >X >2"b# +?2-"X"2HH-SX "2 'Bb7Q ' /-:X "B p iB- X>Q €MvB- C
H b- *X S2m#2v- X _ Im- AX _QxmK- X a+?2T2'b- .X M/ aBKKQ
M/ C@LX h?0T miX 1_ 8 ?2Qm Hv /i QM bBM;H2 H2p2Hb 7 QK |
MB+mb *HBK i2 *? M;2 a2 pB+2 U*jaV *HBK i2 . i aiQ 2 U*.aV-
Ri@y9@kyk9X
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(dj) _Q:2° X>Q'M M/*? "H20 iXBC QW MY OBIE B/:2 IMBp2 bBiv S 2b
RN 38X

(d9) H#2'iC "pBbX LmK# *2aii KPKkOFXBlIi?@#X+QKf H#j iD "p8bfMmK/?

(d8) H#2'i C "pBb- HB >Qbb2BM J '/B- >Qb2BM 6Q Qmi M- M/
bT?2°B+ i° MbTQ i bi'm+im 2b b? TBM; i?2 6K@/xBHH B+ /N @T
pPB "QMK2NIiRkyej3- kyk9X AaalL Rj8k@kjRyX /QB, ?iiTb,ff/Q
iIKQb2MpXKkyk9XRkyeBX ffriGXb+B2M+2/B 2+iX+QKfb+B2M+2f °
TBBfaRj8kkjRYKXyYyjRj]j

(de) 1KBHV :X CQ?MbiQM M/ x'B2H _Qb2M72H/X .B;Bi H.2i2+iBQ]
_ pBM2HX1 h" Mb +iBQMb QM avbi2Kb- J MaJNM@®@ 8WHEN 2B 9By -
RNd8X /QB, RyXRRyNfhaJ*XRNd8X89y399jX

(dd) "BMbQM CQDb2T? M/"2'M "/ G2;  bX 2H iBQM #2ir22M EBM2K
M/ " "B2b7Q i?2 Mi +iB+CQHKQIX 8MPRRN3 RkRk- kyykX

(d3) PHBp2" CmM;2- Hp "Q /2 .B2;Q- . MB2H E "~ b+?- M/ L
*Q?2 2Miai m+im 2bXDH-?kylby¥;Bil2@#X+QKf*Q?2 2Miai m+im
*Q?2 2Miai m+inX 2bXDH

(dN) . MB2HE " b+?X *QKK2MiQM &6 p ‘B iBQM Hi?2Q 'vQ7 2vT2"1
bi'm+im 2b- S?vbB+ . k9y UBRPRRB/+8dI9LENBIEBM?2 - B2PR MR K\2M
R9dy R9dj- kyRkX AaaL yRed@kd3NX /QB, RyXRyRefDXT?vb/Xk

(3y) . MB2H E *° b+? M/ L i? M 2H a+?BHHBM;X 6 bi M/ "Q#mbi +
G ;"  M;B M pQ'iB+2b QM p2'v H ;2 irQ@HBXK2aN B Q& mH MQHK @M
+QKTmi iBQM H K- i@ RYRBRR9- kykyX /QB, RyX83yk7ibiK,B@ D +K>
ffrrrXMmK/ KXQ ™ ;f "iB+H2bfRyX83yKfbK B@D+KXejf
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(3R) . MB2H E "> b+?- 6HQ'B M >m?M- M/ :2Q:2 > HH2 X miQK |
2Mi G ;> M;B M pQ iB+2b BM irQ@/BK2NEB® QM2 /B Mi:dbQZ 10 Z HQY!
aQ+B2iv , J i?2K iB+ H- S?vbB+ H M/ 1M;BRUZCR BW;, kay+RBOAM 2
kyR8X /QB, RYXRyN3f 'bT XXyRBOX§eQNXHBQGB2ivIm#HBb?BM; X
/QBf #bfRYXRyN3f bT XkyR9XyejN

(3k) 0JQ? ME v KTm/B- ai2T?2M S S HK- CQ?M _2 ;2M->mB 6 M;
_ VKQM/ J >Q77- *v'BH JQmHBM- > "QH/ 6 SB2 +2- PK > hQ "2b
2i HX o HB/ iBQM Q7 i?2a ? > M/mbi THMK2 +QM+2Tim H KQ/2
M/ 1*Jg6/ i XmMHH2iBM Q7 i?2 K2 B+ M J2i2QyQE\D,;By98 RQ¢€B2
RNNN X

(3j) ai2 ;BQb E ib MQmMHBbX " "BAITQIHBKYk#X+QBFF ib MQmMHB
" “*B2 hQQH

(39) " b? E? iB#B M/ ai27 M E> mi2 X o HB/ iBQM M/ T2 '7Q K M+
HQ:B+ H/ i b2iJ1__ @k 7Q bQH > M/INBM/BRBHBY,EB&Mbyk R X

(38) S i B+F BBM;R2X H .B772 2MiB B2A[M2ABRMbMBp2 bBiv Q7 Pt
kykR X

(3e) _Q#2 i *X EB #vX H;Q Bi?K 3jN, 6A h- L2r S " /B;K 7Q *QK
2K2Mi " bBb 6mM*IBhQ MihX+iBQMb QM J i?2K iB4yH8a® BiRe 2
kyyoX /QB, RyXRR98fRYyJN3RjXRyYyjN3kyX

(3d) _Q#2°i *X EB #vX 6A h, LmK2 B+ H *QMbi m+iBQM Q7 6BMBi?2
AM M/2°bGQ;;- E2Mi@ M/ 2J */ H- M/: “iliR K2i2H b Q2B i BQHM
Q7 .B772°2MiB H 1[m iBQMb #v i?2 6P QB RKREZKQWi2)2Q7 QB BM
*QKTmi iBQM H a+B2M+2 -MP IIM2BRRR aBIMBM ;2 - Ky RkX
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(33) _Q#2 i *X EB'#v M/ M/2°b GQ;;X *QKTBH2*J@Q" MbB+@QM H
iBQMb QM J i?2K iB+ jk-akyhieX2QB, RyXRR98fRReje9RXRReje9

(3N) *?°'BbiB M G ; '2b M/ :mBHH2 KQ "~ v X :SI@ ++2H2 2/ !
J2i?Q/QHQ;v7Q j.G ;" M;B M*Q?2 2Miai m+im 2b BM >B;?@a
'vG v21MR ;BRBURKV,93yy- kykjX /QB, RyXjjNyf2MReRk93yyX

(Ny) aBmEr MG K- MiQBM2 SBi Qm- M/ ai MH2v a2B#2 iX LmK# ,
CAh +QKTBISZQ¢22KBM:b Q7 i?2 a2+QM/ qQ Fb?QT QM i?2 GGo
7  bim+im 2 BEGoI*6R8- L2r uQ F- Lu-la - kyR8X bbQ+B iBQI
TmiBM; J +?BM2°vX Aa"L Nd3R98yj9yy8kX /QB, RYXRR98fk3
2iiTbh,ff/QBXQ ;fRYyXRR98fk3jjR8dXk3jjRek

(NR) 6X G2FB2M M/ *0¢ €QMEHGIBRIMRXBQM Q7 ?2vT2 #QHB+ i  D2+iQ"
K MB7QH/b M/ HQ#2b Q7 /vM KB+ H bvbi2Kb BN EM2T ‘biB QMW / |
kyyjX

(Nk) 6X G2FB2M M/ aX .X _QbbX h?2 +QKTmi iBQM Q7 7BMBi2@ |
mMMbi m+im 2/ K2b?2b M/ 7Q  MQM @ 2nQ+HH B/ AMMK 2M/B1HG B THHB N
COmM M HQ7 LQMHBRMXYRYB2M +2

(Nj) hX GBM/2#2 ;X 1/:2 [/2i2+iBQM M/ "B/;2 [2i2+iBQM rBi? mic
AN Q+22/BM;b *0S_ A111l *QKTmi2 aQ+B2iv *QM722M+2 QM *
S ii2°M _2+Q:MB;iBMQM8 9dy- RNNeX /QB, RyXRRyNf*oS_XRNNe

(N9) zB Mi Q GBm- w?QM;r2B >m M;- w?Bvm M >m- ZBM;[BM; .QM;
_ M:2h> MbTQ'i M/ 1pQHmMIiBQM Q7 a ? M .mbi Pp2 1 bi bB €
CQm'M H Q7 :2QT?vbB+ H 2b2 RKAUREBWDRKYRkThYyjeNd9- kykk:
2iiTh,ff/QBXQ ;fRYXRYkNfkykkCiyijJeoNHOXn TMmHXQMHBM2HB#"
rBH2vX+QKf/QBf #bfRyXRykN¥KkYKaokkk.Gjgpedd9 kykkC.yjeNd9X
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(N8) uB GBm- *?2"Bb qBHbQM- J2HBbb X :'22M- M/ *? Bb gX >m;?

TQ'i M/ JBtBM:; S°Q+2bb2b pB *Q?2 2Mi@Q@m-MnH Q0. M & B ?biX

B+ H 2b2 "+?,- RkRPUMY,jyR9 jyjd- kyR3X /QB, RyXRyykfkyRdC
2iiTbh,ff ; MTmM#bXQMHBM2HB# "vVXrBH2vX+QKf/QBf ¥bfRyXRyy

(Ne) M/2b GQ;: M/: "i? LX q2HHbX .PG6AL, miQK i2/ 6BMBi2 1H
*Jh> Mb +iBQMb QM J i?2K iBjdHkg@yX /@B, RyXRR98fRdjRykk>

(Nd) M/2'b GQ:;- E2Mi@ M/ 2 J */ H- : “i? mXQdR HH ba @HmHBQM Q

.B772°2MiB H 1[m iBQMb #v i?2 6 BAMBT2BIMI;2K2 MyRRX? @B, RyX
Nd3@j@e9k@kjyNN@ 3X

(N3) M/2°b GQ;;- E'BbiB M "X BH; "/-J B2 1X _Q;M2b- M/ : "i? L

61MB*a 6Q K *QKTBH2 X AM M/2 b GQ;;- E2Mi@ M/ 2 J "/ H- |

2/BiQmiQK i2/ aQHmMIiBQM Q7 .B772 2MiB H 1[m iBQMb #v i?2 6

POQHMK2 82K m 2 LQi2b BM *QKTmi iBQM H a+B2M¥22 MRRX ;B\

aT BM;2 - kyRkX

(NN) M/2b GQ:;- : "i? LX q2HHb- M/ CQ? M > F2X .PGG6AL, *Y"
1H2K2Mi GB#> "vX AM M/2'b GQ;;- E2Mi@ M/ 2 J /[ H- M/ : i?
miQK i2/ aQHMIiBQM Q7 .B772 2MiB H 1[m iBQMbpyHMXBEBEB 2
QB2+im 2LQi2bBM*QKTmi iBQM H a+B2MH+2 RyXMTBEBR22BMyY|

(Ryy) * "HQb GQT2bBMQ- 6° M+Bb+Q " HB# 2 @AMB2bi - 0Q+iQ" C
‘BMb- M/ M JJ M+?2QX i?2Q 2iB+ H7 K2rQ F 7QANGI2 @1;B M
M iBQM HCQm M H Q7 "B7mkd UBQM, RW/jy9y@b kyRd X

(RYR) hB MJ M/ 1 BFJX "QHHiX .B772 2MiB H :2QK2i'v S2°bT2+

M/ *m p im 2 1pQHmMIiBQM #v 6BMBi2@ hBK22aAQMCQ T2 M GIHBM a
TTHB2/ .vM KB+ HRjWj\2KRye RRje- kyR9X
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(Ryk) X aX J +E v- CX .X J2Bbb- M/ AX *X S2 +Bp HX h> MbTQ i I
S?vbB+ Rj,88 3R- RN39X

(Ryj) M JXJ M+?Q- .2b aK HH- M/ ai2T?2M qB;;BMbX imiQ B H
+QM+2Tib TTHB2/iQ G ;" M;B Mi> MbTQ'i BM Q+2 MB+ 7HQrb
b2ib, h?2Q 2iB+ H M/ +QKTnsi?vMb@MbH_BBRIWHWY X88 Rk9- kyyeX
AaalL yjdy@R8djX /QB, ?iiTbh,ff/QBXQ ;fRYyXRyRePDIXTfZvb 2T XKk
rrrXb+B2M+2/B 2+iX+QKfb+B2M+2f "iB+H2fTEBfayjdyR8djyeyy]

(Ry9) HB >Qbb2BMJ /B-JB;m2H B+ /Q>BH 'BQ- _2;BM > MHQN
. pB/a+?K H2- 'KBM aQ ' QQb?B M- M/ >Qb2BM 6Q Qmi MX GQNM
BM aQm +2b M/ S i?r vb Q7 h> Mb@ iH MiB+ .mbi SHmK2b M/ i
h> MbTQ'iQ7JB+'QQ'; MBbKbX J “+? kykjX /QB, RyXkk89Rf2bb
PRX | BiT,ff/ItX/QBXQ ;fRyXkk89Rf2bbQ "XRedNX¥N8NjXj8NN3e

(Ry8) JXJ i?m -:X> HH2 -hX S2 +Q+F-CX1X _mTT2 i@62HbQi- M,
i?72 G ;> M;B MbF2H2iQM B #MH2MB2KG2RI®IBYk- kyydX

(Rye) CX .X J2BbbX avKTH2+iB+ K Tb-p "B iBQM2iHX JRVM*% BPMBK- |
e9,dN8 393- RNNkX

(Ryd) *? M;?QM;JQm-w?mqgq M;-. pB/ _Xg2HHb-smTBM; sB2- M/ h"
P/2° JQ/2Hb 7Q  i?2 Zm bB@:2Qbi'QT?B+ 1[nmb HBBMW RV " B27
kykRX AaalL kjfRR@88KRX /QB, RyXjjN¥ifiTBnfBribXKRYBReXQ K G
kifRR@88kRfEfRfRe

(Ry3) a?B# # i L BF- 6° M+QBb G2FB2M- M/ a? M2 .X _QbbX *Qk
T? b2 bT +2i° MbTQ i rBi? TTHB+ iBOMb iQ HQ#2 /AN iKB+b M/
M/ *? QiB+ .vM KBS , kdk kNd- J v kyRdX Aaal R9e3@9398X
aR8eyj89dRdyjyy@BXH f6/QBXQ ;fRyXRRj9faR8ey89dRdyjyyd3



#B#HBQ; T?v RdR

(RYN) S mH EX h22iQ@IXQ i2t S Q#H2K, M HwiB® HImk2 REBHQZ b
Ji?X a+BXXABBM;2 @02 H ;- "2'HBM@>2B/2H#2 ;@L2r uQ F-

(RRY) S2i2  LQH MX .vMH?#-ThykiQBiPn&#X+QKf?QFB2X 2i2f/VMH #

(RRR) S2i2° LQH M- >Qb2BM 6Q°Qmi M- M/ a? M2 .X _QbbX SQH
P#i BM2/ h?°Qm;? :2M2" HBx2/ G ;" M;B M i@QDRAMRRUKVim 2L
kykyX Aaal kydj@99jjX /QB, RyXjjNyf PKi@bRRyk)¥REBXXH GK f
kydj@99jjfRRDkfRe3

(RRk) S2i2° LQH M- J iiB a2 " - M/ a? M2 .X _QbbX 6BMBi2@iBK2
i?2 BMbi Mi M2Qmb HBKBi M/ K @QMB BMi2- RpyMP3 kB8 j38k- kykyX
/IQB, RyXRyydfbRRYydR@yky@y8dRj@ 9X

(RRj) JXCXPH b+Q ; -6XCX"2°QM@02" -:X> HH2 -CXh B¢ M2b- .
“X EX > mb- >X aX >mMiH2v- :X C +Q#b- X .X EB'r M C X- "X G
1X;°FK2M- X CX >X JX _2MB2'b- M/ X0 HH2@G2pBMbQMX . B"
J2tB+Q +QMbi> BM2/#v HiBK2i'B+ G ;" M:BQW P QIPR+2M1i Bb In &
G2ii2 ®yUkjV,eRdR eRd8- kyRjX /QB, 2iiTh,ff/QBXQ ;fRyXRyyk
21iTh,ff ;mMTmM#bXQMHBM2HB#  "VXrBH2vX+QKf/QBf ¥bfRyXRyy

(RR9) J "Q CXPH b+Q ; M/:2Q ;2> HH2 X 6Q 2+ biBM; bm//2M +
TQHHMIBQM S Q220/BM:b Q7 i?2 L iBQM H + RyNURT VA 9B PM +2
9d9j- kyRkX /QB, RyXRydjfTM bXRRR,3BAORYMNXo X QG ;f/QBf #bf
RyXRydjfTM bXRRR38d9RYN

(RR8) E'BbiB M "X BH; / M/: 'i? LX q2HHbX PTiBKBb iBQMb 7Q"
iBQMb Q7 6BMBi2 1H2K2Mi h2MbQ b h? Qm;? ntiliK ib@&Q/2 : 2\
+iBQMb QM J i?2K iB+jH-&kQRiyX2QB, RYyXRR98fRe99yyRXRe99
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(RRe) EXPMmM-6X>m?M- M/:X> HH2 X G*ahQQH, +QKTmi iBQM
+Q?2°2Mibi BOIM " MbX Q7 *QKTmi i-BiQMe Hea-HB/RBX2AaaL R3dd @ c
/IQB, RyXRyRefDXDQ+bXIRyRMX RKXYyokXBAMG2/B 2+iX+QKfb+B2
"iB+H2fTBBfaR3ddd8y R9yyRejs

(RRd) h?QK b S2 +Q+F M/ :2Q°:2 > HH2'X G ;" M;B M +Q?2 2Mi b
bF2H2iQM Q7 7ISMmBIB+bQn@XWKYV,9R 9d- yk kyRjX Aaal yyjR@N
RYXRyejfShXjXR3Bd¥,Ff@BXQ ;fRyXRyejhfBhXjXR33e

(RR3) QM H/ S2BF2'i M/ 6BHBT a /HQX >2B;?i B/:;2 *QKTmi iBQ
HBx iBQKWX3AM 11 S +B7B+ oBbm HBx TBQM RR K TRKS nkky3X /Q
RYXRRYNfS *A6A*0AaXkyy3X99d89edX

(RRN) CB72M; S2M; M/ _Q 'BF S2i2°'bQMX i’ +iBM; bi'm#@n 2b BM
KQbT?2 B+ 1MpBIRMjK2RN- ky Rk X

(RKy) X hX SB2 '2?mK#2'iX *? QiB+ KBtBM: Q7 i +2° M/ pQ iB+B
_Qbb#vr p2@X?2vbX bi"QT?vbX 88,kB8 jRWX RNNR X

(RKR) X hX SB2 "2?2mK#2'iX G “;2@b+ H2 ?Q BxQMi HSRBbDLXM: BM
6HMB/,Rk8y Rkey- RNNRX

(Rkk) >2M B SQBM+ “GX am  H T Q#H K2 /2bi'QBb +Q Thi2i H2b G[n
J i?XRj,R kdR- R3NyX

(Rkj) >2M B SQB2M+J0aXQ/2b LQmp2HH2b /2 H JO+ MB[m2 *OQH2bi2
*2H2biB H J2+DQMHBmKY R@jX : mi?B2 @oBHH "b- S "Bb- R3NKC
.Qp2 - L2ruQ F- RN8dX

(Rk9) AHXx2 S 2iQ Bmb- q VM2 *X a+?2Qm-""B M _B+? /bQM- a? M2
. pB/ :X a+?K H2 AAA- M/ h > JX ai’ M/X AM i?2 rBM/, AMp b
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HQM: T 2/B+i #H2 iKQbT?2+BHU P+ Wb X THBHIiBRMI- kykjX
/IQB, 2iiTbh,ff/QBXQ ;fRyXRyYyXiZ bl KRy OX MM HbXQMHBM2HB#
rBH2vX+QKf/QBf #bfRyXR¥Xykf2 TXk3ye

(Rk8) SX C S'BM+2 M/ CX _X .Q K M/X >B;? Q'/2  2K#2/CX _mM;?2
*QKTX TTHXJURV,ed d8- RN3RX

(Rke) "X Sm M/ ZX CBMX _2+Q'/@" 2 FBM:; h> Mb@ iH MiB+ 7°B
i2/ rBi? iIKQbT?2 B+ *B +mH iBQM 1ti"2K2H 28 BINC@M?Ry Ky2X B +
J2i2Q0°QHQ:B+-HRgRUB2jYRj9y 1Rj8e- kykRX /QB, ?2iiTb,ff/QB
'Ja@ . @KR@YYRIOXIRTD ,ffBQM ™M HbX K2ibQ+XQ ;fpB2rfDQm ™M
Rykfdf" Ja@.@kR@ YYRIXRXtKH

(Rkd) " _2KBMBX r2bQK2-i?2 /mbi Q7 i?2 a ? ° BM i?2 bFv Q7 i?
:Q/XBHH - i?2 #B;;2bi /mbi biQ K8M 2uldda Ct2Mivh WXS@ AaalL RR
je3yfl@AaalL k8kB@MWA3KN Red- kykyX

(Rk3) aX .X _Qbb M/ SXhHHT ;/ X .2i2+iBM; M/ 2tTHQBIiBM; +°
+? MB+ H bvbi2KbX AM aX " M2'D22- GX _QM/QME-+ VMBQ@M R BI7
*2 Qb M/ LQMHBM2 " .vM KB+b BM a+B D@ H2an KW/ K-MT, B RII2 R'EBMR 3
aT BM;2 - L2r uQ F- kyRkX

(RKN) "X mi?2°7Q /- :X . M;2HK v - M/ JX hX JQMi;QK2 vX G ;" M
im 2b BM i 'QTB+ H +v+HQMER @2 BI'BB7 B2 KBOMX- RKSRKWB+b
893j 88yd- kyRkX /QB, RYyX8RNOf +T@ RI@ 833 @Y RXM B +&n b X
Q ;f "iB+H2bfRkf893§fkyRKf

(Rjy) AX AX _VTBM - JX :X ""QrM- 6X CX "2°QM@02" - >X EQ+ F- JX
1/Qpv/+?22MFQpX PMi?2 G ;> M;B M /vM KB+b Q7 iKQbT?2 B+ Xx
K2 #BHBiv Q7 i?2 bi® iQbT?2CEK+ K@ X @a®B®NE jeRy- kyydX
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(RjR) 6BHBT a /HQ M/ . MB2H gq2BbFQT7X hBK2b.2T2M/2Mi kb. 02
TT'Q +? AMbTB 2/ #v G ;> M;B M *Q?Q RN i~ m+TAB2bX6Q mK
KN- kyRyX?liiGh,ff TBXb2K MiB+b+?QH "XQ :f*® TmbA.,9k3kkd

(Rjk) La MiBiBbb /22FQ M-:6" QVvH M/- M/ JQM ? MXPTIiBK HHv +:
B+ H7HQrb, i° Mb72 @QT2 iQ TT Q +? iQ /2HBKBiBM; i?2 k
S?vb _2plai iLQMHBM aQ@kU@XEigYyp8ejRR \- kyRyX AaalL RS8

(Rjj) h?2KBbiQFHBb a ThBb M/ :2Q ;2 > HH2'X AM2'iB H S “iB+H:
CQm M HQ7i?2 iKQbT?2eB3¥4HEOBWR+2APONKk- kyyNX /QB, ?iiTb,ff
RRA8fkyyNC ak3e8MRK, fflQM M HbX K2ibQ+XQ ;fpB2rfDQm M
eef3fkyyND bk3eBXRXtKH

(Rj9) "2MD KBM a+?BM/H2 - QM H/ S2BF2'i- _ T? 2H_Bm2?b- M/
*QM+2Tib 7Q  i?2 oBbm HBx iBQM Q7 G ;° MTB;Rb*kkR WBIX ai’
aT ' BM;2 "2 HBM >2B/2H#2 ;- "2 "HBM- >2B/2H#2 ;- kyRkX Aa"
RyXRyydiNd3@j@e9k@kjRd8@NnR8X

(Rj8) . pB/ : X a+?K H2 M/ a? M2 . X _QbbX >B;?r vb BM i?2 aFv, a+
h™ MbTQ i Q7 SH Mi SMIMQ ;BEMRBXB2r Q7 S?v8QURI? BHR; e RR- kKyR¢

(Rje) . pB/ : X a+?K H2 M/ a? M2 .X _QbbX >B;?@7HvBM; KB+ Q#2b
i?72Q°'v ?2HT "2b2 +?22 b 2tTHQ 2 i?2 K Mv r vb i? i KB+ QQ;
QmM/ i?2 r@+B2XMiB7B+- K2#Bm MWv,jk jd- kyRdX

(Rjd) .:a+?K H2 AAA-a._Qbb-hG 62ii2’b-Sh HH T  ;/ - EqQQ/@C
AbQH i2b Q7 6mb "BmK ;> KBM2 "mK +QHH2+i2/ 9y jky K2i2 b ?
6mb "BmK 22 / #HB;?i BM r?2 i M/ T°Q/m+2 i B2? Q#¥RGENBKY+
k3URV,R RR- kyRkX
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(Rj3) J ii?2rgX a+ Q;:b-A:Q X" “ii -*2"BbLX _B+? /bQM- M/: i
"MMiBK2 7BMBi2 2H2K2Mi # bBOQm WmHi BJ MW ABM aQmd +2 aQ 7|
UdjV,jN3k- kykkX /QB, RyXkRRy8fDQbbXyjN3kX

(RjN) J ii?2r gX a+ Q:;b- Ca ;2M aX .QFF2M- *? " Bb LX _B+? /bQM-
*QMbi'm+iBQM Q7 “#Bi v Q' /2  7BMBi2 2H2K2Mi /2;°22@Q7@
M/ TQHV?2/ H +2HHIK2MB2bBQMb QM J i?2K iB93W QY RB, R
R3,kj- kykkX /QB, RyXRR98fj8k998eX

(R9y) * "KBM2 a2M iQ 2 M/ a? M2 .X _QbbX .2i2+iBQM M/ +? * +i
# "B2°b BM +QKTH2t 7HQrb pB 'B/;2 2ti° +iBQM Q7 i?2 7BMBi:
7B2HMI2'M iBOQM HCQm'M H7Q LmK2 B+-H34RiNQ/RFBN RR BN
kyRRX /QB, RyXRyykfMK2XjRyR X

(ROR) J iiB a2> M/ :2Q ;2 > HH2 X P#D2+iBp2 1m#P20B ,MMQ?2" 2
AMi2 /Bb+BTHBM v CQm M H- @2 WEW HEBR Ry - aksyBRENK+ 2

(R9k) J iiB a2’ M/:2Q°;2> HH2 X 177B+B2Mi +QKTmi iBQM Q7 M
iBQMb iQ +Q?2 2Mi pQ S20+22BIBDMX7 i?72 _Qv H aQ+B2iv , J i~
S?vbB+ H M/ 1M;BM22 BINIURRRAM+RpRey3yd- kyRdX /QB, RyXR
y3ydX 112G Tb,ff Qv HbQ+B2ivim#HBb?BM;XQ ;f/QBf #bfRyXRyl
y 3y

(R9j) J iiB a2 > M/:2Q ;2> HH2 X 6Q 2+ biBM; HQM;@HBp2/ G ;"
Q#D2+iBp2 1mH2 B GIQMY QI H BMiBK mMB/3RI+PjMBt®- kKyRdX /QB
RYXRyRdfD7KXkyReX3e8X

(R99) J iiB a2 " -S  iBFa i?2-6 M+Bb+Q "2°QM@02" - M/:2Q :2:
1/:2 Q7 i?2 SQH "©QMN2MXH Q7 i?2 iKQbT2?2IBHMRERNBPMR2bj338-
kyRdX /QB, RyXRRd8fC a@.@Rd@yy8kXRX
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(R98) J iiB a2 -S'  iBFai?2- A'BM _VIBM - Mi?QMv EB'BM+B+"
HH2M- h?QK b S2 +Q+F- M/ :2Q ;2 > HH2":
B/2/ #v ?B//2M 7HQrLbimm2 MY'RKXMBRRBIRWb J v kykyX /QB
RyXRyj3fb9R9%9ed@yky@ Rek3R@tX

G2 KmbB mt- "i?m°
b2

(R9e) J iiB a2 > - S iBF a i?2- AABM _VvTBM - Mi?QMv EB'BM+B+

HH2M- h?QK b S2 +Q+F- M/:2Q°:2 > HH2"}
B/2/ #v ?B//2M 7H Qi biihm2 F1® KKK M B R RBIRWbHKk8k8- kyky X

G2 KmbB mt- "i?m°
b2

(R9d) aX*X a? /[/12M-6X G2FB2M- M/ CX 1XJ b/2MX .27BMBiBQM

+Q?2'2Mibi'm+im 2b, KBtBM; M/i° MbTQ i BM irQIPAMHB2M b B Q \
.- KRk, kdR jy9- kyy8X

(R93) *X ai2;2 X M mM#B b2/ /2i2+iQ Q7 AT pEH BAD2+i B vh i@
S ii2’M M HvbBb M/ J +?BMXWMI2HHRE ;R M8~2R NN 3 X

/QB, Ry>
e8NNjyX

(RON) X 6X ai2BM- _X _X .> tH2 - :X .X _QHT?- "X CX "X aimM/2

6X L; MX LP 06b >uaSGAh iKQbT?2 B+ h™ MbTQ i

M/ .BbT2 bB
i2KX"MHH2iBM Q7 i?2 K2 B+ M J2i2QN OBIRK B +k S NQ+By2du - kyF
/QB, RYXRRd8f" Ja@.@R9@yRIRYIRXM IMGIbX K2ibQ+XQ ;fpE
DQm M Hbf# KbfNefRkf# Kbh@/@R9I@YyyRRYyXRXtKH

(R8yY) JX X ai'2KH2 -aX .X _Qbb-SX:'Qp2 - M/ SXEmK "X hQTQH{

#° B/BM; Q7 HKQbi®@2WhBHBH b 2B RE&jRRRBRYR- KYyRR X

(R8R) ai2p2M > ai @MHBM?2 ° .vM KB+b M/ *? Qb, gBi? TTHB+ iBQ

"BQHQ:v- *?22KBDbi'v- MX F*M*BM2R5BM2+QM/ 2/BiBQM- kyR9X
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(R8k) Ji? HB" H Mam/? b M-ai2p2M GX ""mMiQM- M/ C K2b CX _
2Mi bi'm+im 2b M/ BM2 iB H TS ?\B0BH2HVIZpBR MRy 3- kyR8X
| _G?iiTh,ff TBXb2K MiB+b+?QH “XQ :f*QXTmbA.,jkRdN8yk

(R8j) SX h HH T ; / M/ aX . X QbbX S 'iB+H2 b2;°2; iBQM #v aiC
M2mi®> HHvV #mQv Mi bT?87?2hBMH7RmuBZ¥jejy3- kyy3X

(R89) SX h HH T : /- aX .X _Qbb- M/ .X a+?K H2X G ;" M;B M +Q
bbQ+B i2/rBi? 7THmM+im iBQMb BM B #Q*M @-BkER+ yQREK kH K YORTRH

(R88) S? MBM/° h HH T  ;/ M/ a? M2 .X _QbbX b2i Q' B2Mi2/ /27
Gv TmMQp 2tTQM2Mib M/ *QREh2NWB b2B0QMb BM LQMHBM2 ~ a+
LmK2 B+ H aBKRIUBQRIRye RRke- kyRjX

(R8e) PX hQ "2bX PJSa@LSS Gk LJ 2 QbQH BM2M#2rHii2 Q. #Bi H ok
-Q// /1 "i? a+B2M+2b . i M/ AM7Q K iBQM a2 pB+2bRy2Mi2" U:
3N- kyRNX

(R8d) *? hbBiQm  bX mM:2 Fmii TB'bQ7Q /2 8U9V b iBb7VvBM; C
7vBM; bbmKDIBDMZ'b J i?2K iB+b rBi?- ERUIIBW dBEQMES- kyRR

(R83) C +F hvH2' M/ H2t M/2° gBiiB;X M BKT ' Qp2/ MmK2 B+ H
G :  M:B M *Q?2 2Mi ai'm+im 2b mbBM; CEV/M2VM2M i@ 7H* GHK 2t X
iBQM H a+B2MR#R33j- kykkX AaalL R3dd@d8yjX /QB, ?iiTb,ff/
DQ+bXkykkXRyYyRBi3TX ,flir&cXb+B2M+2/B 2+iX+QKfb+B2M+2f "iB-
aR3ddd8yjkkyyk9kj

(R8N) 1'BM q HF2'-. MB2H JBi+?2HH- M/ gBHHB K a2pBQm X h?2 M
BM: 2ti° i'QTB+ H +v+HQM2b M/ i?2 +H H2NM2U RRA, T &2 0 i X
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kykyX /QB, 2iiTh,ff/QBXQ :fRYXR¥NKIrXfXK2e RXQMEBM2HB#" v
FBH2vX+QKf/QBf #bfRyXRXykfr2 Xj3eR

(Rey) aX qBAMIM@MN+iBQM iQ TTHB2/LQMHBM2 * .vM KBHmMKaWbi2K
Qh2tib BM TTHB2/J i?2K XBah BMB2M@ @2 H ;- "2 HBM- KM/ 2/Bi

(ReR) S #HQ qBM Mi-*? b2 *QH2K M- M/aT2M+2 GVQMKIBMi2 TQH
ff:Bi?m#X+QKf1+QM6Q ;2fBMiX " TQH iBQMXTv

(Rek) LB+?QH b qQ; MX MmK# HBQTb, KyBRMM#XGQKfLB+?QH brQ:
MmK# H¥%Q/

(Rej) E Bu M;- _mbb2HH _ .B+F2'bQM- aBKQM * "M- *mB :2- M/ C
p iBQMb Q7 aPk 7°QK i?2 b i2HHBi2 amQKB LSS PJSa, qB/2bT" 2
Qp2  *?BRIQX?2vbB+ H _2b2- 993N, DN8d 9Nek- kKyRjX

(Re9) >OM;#BM um-GQ > BM2 X 2K2'-_ HT? XE ?M-JB M *?BM-
T2'bT2+iBp2 Q7 2°'QbQH BMi2 ' +QMiBM2Mi Hi® MbTQ i, 6°QK [n
I iBp2+? @ +i2 BKOBQ®MX B+ 2BRR9 47 Ryy- kyRjX AaaL yReN@3y
?21iTbh,ff/QBXQ ;fRyXRyRefDX iKQb?2ibDbk /R kiXXRkBYRA X21/ BG 2 +i X
+QKfb+B2M+2f "iB+H2fTBBfayR¥N3yN8Rjyyyydy

(Re8) >QM;#BM um- JB M *?BM- >mBb?2M; "B M- hB MH2 um M- CQ
PK - GQ BM2 X 2K2 - .pB/JX gBMF2 - um2FmB u M;- u M w
w? M:X Zm MiB7B+ iBQM Q7 i° Mb@ iH MiB+ /mbii° MbTQ i 7°C
"2+Q°/ Q7 * GASaP HB/ ° K2 DKQ2X2aRMIOBM; Q7 1 MRBBI,RMK2Mi
kON- kyR8X Aaal yyj9@9k8dX /QB, ?iiTh,ff/QBXQ ;fRyXRyRe
?21iTbh,ffrrrXb+B2M+2/B 2+iX+QKfb+B2M+2f "iB+H2fKBBfayyj99k

(Ree) >QM;#BM um-2ZB M h M-GBHHB Mw?Qm-u TBM; w?Qm->mBb"
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Vv/2 - _Q#2 i *G2pv-u br Mi S /? M-uBM;tB a?B-2i HX P#b2 p
Q7 i?2 ?BbiQ B+ 6:Q/XxBHH 6 7B+ M /mbi BMi'mbBQM BMiQ i?
bQmi?2 "M la BM CmlQbKyk3y B+ *?2KBbi v- MR SReWVBRbj8N Rkj3j-
kykR X



TT2M/B+2Db

R3y



TT2M/Bt

amTTH2K2Mi HJ i2 B H, iKQbT
i MbTQ'ibi'm+im 2b b? TBM: i?
6:Q/xBHH 6 /mbi biQ K

XR AKTHB+ iBQMb Q7 *QHMKM@ p2 ;2/ p2H

AM i?2 i2ti- r2 K BMHV 7Q+mb QM 6hG1 7B2H/b /2 Bp2/ 7°QK +QHm]
h?2b2 p2HQ+Biv 7B2H/b "2 p2 ;2/ 7 QK T 2bbm 2 bm 7 +2b #2ir22
Bb/QM2 7Q° MmK#2 Q7 "2 bQMbX h?2 K BM "2 bQM r2 /Q i?Bb Bb
rBi? +QHMKM®@ p2° ;2/ 2°QbQH BM/2t /i M/ r Mi2/iQ K F2 M ii2
BM7HmM2M+2 Q7 i?2 rBM/ i HH H2p2Hb ir?B+? /mbir b T 2b2MiX

i?Bb Bb #2+ mb2- KQbi Q7 i?2b2 T 2bbm 2 bm 7 +2b BMi2 b2+i rBi
M/ p2HQ+Biv /i Bb MQi T ' QpB/2/ r?2 2 i?Bb ? TT2MbX gq?BH2 i?2t
BM i?2 "2 r27r2'27Q+mb2/ QM- r2r2°2 T2 '7Q KBM; T "iB+H2 BMiZ
B/ rBi?BMi?2 2;BQMr2 27Q+mb2/ QM M/i?2 27Q 2-i?2b2 T "iE
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