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8X9h?2 7Q°r */ KRQ/@M2/iQ T 2/B+ii?2 "2bmHiIBM: b? T2 mM/2"
/27Q K iBQM 7Q° b2[m2M+2 Q7 mMBi +2HHRYR X X X X X X
8X8h?2 “+?Bi2+im'2 Q7 i?2 TR rrIB&Q/2ZH2/B+ib i?2
b? T2 7Q° b2[m2M+2 Q7 K2+? MB+ HT QTRyB2b X X X X
8Xeh?2 “+?Bi2+im 2 Q7 i?2@Mp2BE2 RQAPBHib i?2 b? T2
70" Db2[mM2M+2 Q7 K2+? MB+ HT QT2 iB2bRyjX X X X X X >
8Xd*QKT 'BbQM Q7 i?2 K2+? MB+ HT QT2 iB2b Q#i BM2/ #v bE
M/ i?2 +Q "2bTQM/BM; T 2/B+ KB R NKDX X 2X#R Y8 X X X
8X3 2bmHib 7Q  i?2 7Q°r °/ M/ ;2M2" iBp2 KQ/2Hb 7Q" i?2 FB
K2i Ki22BH XXX XXXXXXXXXXXRpeX X XXX X
8XN _2bmHib Q7 i?2b? T2KQ T?BM: 7Q  7QmRyd T2@KQ T?B



*?2 Ti2 R
AMIi Q/m+iBQM

g?BH2 i?2 K2+? MB+ HT QT2'iB2b Q7 +QMp2MiBQM H K i2
KBM2/ #v i?2B° KQH2+mH ~ Q  iQKB+ +QKTQbBiBQM- i?2 T
K2i Ki2°'B Hb "2 /2i2°’KBM2/ #v i?2B  BMi2°™M H "+?Bi2+im 2
"B Hb "2mbm HHv#mBHIi 7 QK T2 BQ/B+ HHv "2T2 i2/ #mBt
+2HHX " b2/ QM i?2B " BMi2"M H "+?Bi2+im 2- K2i K i2 B Ht
T QT2 iB2bi? i 2p2M bm T bb i?2 BMi ' BMbB+ T QT2 iB2b Q
T 'iB+tmH HvBMi2 Kb Q7 i?2 biBzM2bb@iQ@r2B;?i  iBQ (k
M2; iBp2 SQBbbQMO6b ™ iBQ (j)X

.2bB;MBM; i?2b2 K2i Ki2°'B Hb Bb Q7i2M +? HH2M;BM;- b i
2QK2i'v M/ K2+? MB+ H 2bTQMb2 i2M/b iQ #2 +QKTH2t
K FBM; BiBKTQbbB#H2 iQ /2b+'B#2 M HviB+ HHvX 6BMBi2
H2 bi HHQrbi?27Q'r "/ T Q#H2K T 2/B+iBM; i?2 K2+? MB+
K2i Ki2'B HiQ#2bQHp2/ MmMK2 B+ HHVX IM7Q imM i2Hv- 7"
i?72 BMp2 b2 T"Q#H2K ;2M2° iBM; K2i Ki2'B Hbi'm+im 2
K2+? MB+ HT QT2 iB2b BbKm+? KQ 2BMi2 2biBM; M/ Bbiv"-
"2 Q7i2M KmHIBTH2 /BbiBM+i bi m+im '2bi? i +?B2p2 bBKB
Bb+2i BMHvi m2r?2M +QMbB/2°'BM; HH TQbbB#H2 mMBi
/[2bB;M bT +2 Bb "2bi B+i2/iQ T ~ K2i2 Bx2/ mMBi +2HH p "B
K2i Ki2°B H7 KBHvX

aiBHH- 7Q i?2/2bB;M Q7 bBM;H2 mMBi +2HH-i?2 BMp2 b2
bQHpP2/ MbBM; iQTQHQ;v QTiBKBx iBQM Q" ;2M2iB+ H:Q Bi?
+ M#2 +QKTmi iBQM HHv 2tT2MbBp2 M/ K v ;2i bim+F BM H
r?2M i?2 /12bB;M Q7 KmHIiBTH2 mMBi +2HHb Bb "2[mB 2/- B
+'2i2 KQ/2H Q7 i?2BMp2 b2 T°Q+2bb BMbi2 /X Hi?Qm;?
KB:?i #2 KQ 2 +QbiHv i? M "mMMBM:; bBM:;H2 iQTQHQ:;v Q-
BM+ 2 bBM;Hv /p Mi ;2Qmb b i?2 MmK#2 Q7 2[mB 2/ mME
#2+QK2 T "iB+mH HvBKTQ ' i MirBi? i?2 "2+2Mi b?B7iiQr '/



k *2 Ti2° R AMi"Q/m+iBQM

MMBi +2HHDb iQ +°2 i2 22i2°Q;2M2Qmb K2i K i2 B Hb rBi? HQ+ HH
T'QT2'iB2b-r?B+? Bb /2bB"> #H2 BM K Mv TTHB+ iBQMbX

6BM/BM; bm+? KQ/2H i? i bQHp2b i?2 BMp2 b2 T'Q#H2K Bb p2 v b
iBQM H:2M2  iBQMi bFb ir?B+? :2M2" iBp2 K +?BM2 H2 "MBM: K
#22M ?B;?HvV bm++2bb7mHX :Bp2M i?2B" #BHBiviQ :2M2" i2 +QKT
HbQ Qz2 ' rviQBM+Q ' TQ i2KQ 2BMi'B+ i2/2bB:M 2H2K2Mib B
>Qr2p2 - r?2M TTHVBM; i?2b2 KQ/2Hb iQ i?2 /2bB;M Q7 K2i K i2°
MQi QMHV +?2QQb2 7°QK p 'B2ivQ7 K +?BM2 H2 "MBM: H:Q Bi?
bmBi #H2 2T 2b2Mi iBQM 7Q  i?2 K2i K i2'B H /2+BbBQMb i? i K
#V i?2 K2+? MB+ H K2+? MBbKb BMpQHp2/ M/ #v r?2i?2" i?2 K2i K
# b2/ QM DbBM:H2 mMBi +2HH Q° 22i2°Q;2M2Qmb QM2X

RXR :Q Hb

h?Bb /Bbb2'i iBQM Bb +QM+2 M2/ rBi? ?Qr ;2M2 iBp2 KQ/2Hb + N
/12bB;M Q7 K2+? MB+ HK2i Ki2'B HbrBi? +QKTH2t/2bB;M 2H2K2
"2T°2b2Mi iBQMb BM~m2M+2 i?2b2 KQ/2Hb- M/ r? i +? HH2M;2b
#BMBM; KmHIBTH2 mMBi +2HHbX h?2 bT2+B}+ Q#D2+iBp2b "2,

C hQ BMp2biB: i2 2Qr +QM/BiBQM H :2M2" iBp2 KQ/2Hb + M #2
iQ i?72 BMp2'b2 /2bB;M Q7 K2+? MB+ HRK27 & +HABHBRY QM
i?72 mb2 Q7 :2M2 iBp2 KQ/2Hb M/ i?2B"° #BHBiviQ T ' Q/m+2 k
MMBi +2HHDb rBi? i?2 b K2 K2+? MB+ HT QT2 iB2bX

ChQ 2p Hm i2 ?Qr i?2 ;2QK2i'B+ 2T 2b2Mi iBQM Q7 K2i K i2"
BM~m2M+2b i?2 T2 '7Q°K M+2 M/ 2tT 2bbBp2M2bb Q7 ;2M2" il
2HBOM T "iB+mH -iQ bim/v?Qr/2bB;M +QMbi° BMib z2+ii?2 K
iQ /2[m i2Hv +Qp2 i?2 /2bB;M bT +2 M/ iQ K T #2ir22M ;2Q
K2+? MB+ HT QT2 iB2bX

C hQ B/2MiB7v M/ //°2bb i?2 mMB[m2 +? HH2M:2b bbQ+B i2
/2bB:MBM:; 22i2°Q:2M2Qmb K2aTK2 +B B HHHV- iQ 2tTHQ 2 i?2
/B{+mHiB2b i? i "Bb2 7°QK i’ MbBiBQMBM; #2ir22M ;2QK2i B+
2°ivbT +2BM i?2 /2bB;:M Q7 bi'm+im 2b +QKTQb2/ Q7 KmHiBT



*2 Ti2> R AMi"Q/m+iBQM

RXKk PmiHBM?2

h?Bb i?2bBb Bb /BpB/2/ BMiQ 7Qm " K BM +? Ti2 b-2 +? 2tTH
TTHVBM; :2M2" iBp2 K +?BM2 H2 "MBM; KQ/2Hb iQ i?2 /2bB:]
i2°B HbX *? Ti2  k T'QpB/2b "2pB2r Q7 T'BQ rQ F QM K2+
M/i?2 BMi2:" iBOQM Q7 K +?BM2 H2 "MBM: BM i?Bb +QMi2tiX ,
H2 "MBM: KQ/2Hb i? i 7Q K i?2 7QmM/ iBQM 7Q" i?2 7TQHHC
i 2tTHQ 2b ?2Qr i?2b2 KQ/2Hb + M #2 TTHB2/iQ :2M2' i2 m
#2 K K2i K i2 B Hb- /2bB;M2/ iQ 2t?B#Bi bT2+B}+ SQBbbQA\
+2HHb "2 T K2i2 'Bx2/ mbBM; "0xB2  bTHBM2b- HHQrBM:;
PQB/b +QKTH2t "2bi'B+iBQMb QM i?2 /2bB:M bT +2X *? Ti
FB'B; KB@# b2/ K2i K i2'B Hb-r?B+? "2 bm#D2+iiQ BMi B
M/ /Bb+mbb2b ?2Qr i?2b2 +QMbi  BMib z2+ii?2 #2? pBQ  Q
KQ/2HbX 6BM HHv- *? Ti2 8 2t KBM2b ?Qr K +?BM2 H2 "MBM
b? T2@KQ T?BM; ?22i2°Q:2M2Qmb K2i K i2°B Hb- M/ 2tTHQ
"Bb2 7Q  i?2 K +?BM2 H2 "MBM; KQ/2HDb r?2M +QK#BMBM; K






*2 Ti2 kK
" +F: QmM/

kXR J2+? MB+ H J2i Ki2 B Hb

J2i Ki2°'B Hb "2 "iB}+B HHv 2M;BM22 2/ K i2'B Hbi? i /2"
T BK BHv 7' QK i?2B  BMi2 M Hbi m+im 2 " i?2 i? M7 QK
BbiB+b Q7 i?2B° +QMbiBim2Mi K i2°'B Hb (9)X h?2b2 T QT2
Q71?2 # b2 K i2'B Hb M/ 2t?B#Bi #2? pBQ b MQi ivTB+ HH\
Ki2'B Hb (8)X J2i Ki2'B Hb "2mbm HHv +QMbi m+i2/7 QK |
#mBH/BM; #HQ+Fb i? i "2 "2T2 i2/ T2'BQ/B+ HHv BM irQ Q°
T2 BQ/B+ "~ M;2K2Mi 2Mbm 2b i? ii?2 K i2 ' B HOb T QT2 iE
M2Qmb QM H ;2 b+ H2 M/ HHQrb i?2 #2? pBQ Q7 i?2 2M
[2b+ " B#2/ 1?2 Qm;? i?2 K2+? MB+b Q7 i?Bb mMBi +2HH (e)X
+12;Q ' Bx2/ ++Q /BM; iQ i?2 T?vbB+ HT?2MQK2M i?2v 2
rBi? K2+? MB+ HK2i Ki2°'B Hb T BK "'BHv+QM+2 M2/ rBi? Bl
bi"2bb /Bbi B#miBQM- M/ i?2 ~Qr Q7 K2+? MB+ H2M2 ;v (9)

kKXRXR >BbiQ B+ .2p2HQTK2Mi

*QKT "2/iQ Qi?2 #  M+22b Q7 K2i K i2'B Hb-bm+? b 2H2+]
iB+ K2i K i2 B Hb- i?2 #° M+? Q7 K2+? MB+ H K2i K i2 B HI
//IBIiBQM iQ i?2 }2H/ (9)X Hi?Qm;? Bi Bb /B{+mHi iQ TBMT
}2H/ Q7 K2i K i2°B Hb Bib2H7 #2: M-7Qm  BM~m2MiB H T T
Bib 2bi #HBb?K2Mi (R8)X AM i?2 }'bi Q7 i?2b2 rQ Fb Tm#HE
(Re)i?2Q Bx2/i? i K i2'B HrBi? M2; iBp2 27 +iBp2 BM/
B7 #Qi? Bib 2H2+i'B+ T2 KBiiBpBiv M/ K :M2iB+ T2 K2 #BHE
i2°22 /2+ /2b H i2 - i?Bb i?2Q vr b "2pBbBi2/ #v aKBi? 2i F
H iiB+2 Q7 bTHBi@ BM; "2bQM iQ b (R3)iQ +'2 i2 K i2' B H
a?Q iHVi?2 2 7i2 - a?2H#v 2i HX (RN) 2tT2 'BK2Mi HHv /2K



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

uyv U#V Uu+V u/v uz2v

ursv u;Vv u?v UBVv ubvV

6B:m 2 KKRi +2HHb Q7 b2H2+i2/ K2i K i2'B ¥Ab2 @2Mi;QMi H (d)
(dU#Vj. "2@2Mi° M+YB2Mi KQ/P/(¢ah @) UV
YQr?2 / (ByW?2t @+?B UHV(RR)IBM; b[m W@2BV(RkK)
JBm® @Q B i2bb20HBVMBQMERRE) KB K2i K i2bDB/H (R9)

i2°B HBM/22/ TQbb2bb2/ M2; iBp2 27" +iBp2 BM/2t- i?2 2#v p F
i?72Q°'v M/ bT "FBM; rB/2bT 2 / BMi2 2bi BM K2i K i2°'B HbX h?B
Tm'i?2 r?2M S2M/ v (ky)-BM i?2 H bi Q7 i?2b2 7Qm b2KBM H T
Ki2 "B HrBi? M2; iBp2 27 +iBp2 BM/2t +QmH/ #2 mb2/iQ +QNMN
H2MbX hQ;2i?2 -i?2b2rQ Fb /2KQMbi® i2/i? i K2i Ki2'B Hb+ M 2
T°QT2 iB2b- BM+HmM/BM; bQK2 MQi 7QmM/ BM M im> HK i2°'B Hb
T°Q/m+2 T°QT2 iB2b #2vQM/ i?2 > M;2 Q7 +QMp2MiBQM H K i2'B
i2 " KOoK2i Ki2'B H-6/2"Bp2/7 QK i?2 :"22F T 2}t 6K2i @6 K2 MB/|
Q 6i° Mb+2M/BM;06X
h?Bb B/2 Q7 mbBM; BMi2'M HQ ; MBx iBQM iQ +'2 i2 K i2°B Hbi?
mbm HT QT2 iB2bH i2°bT 2 /iQQi?2° "2 b-;BpBM; 'Bb2iQi?2 #
K2i K i2°B Hb (kk) M/ K2+? MB+ HK2i Ki2°B Hb (kj)X >Qr2p2° -
+2Ti Q7 K2+? MB+ HK2i Ki2'B HbBb "2H iBp2HvvQmM;-bT2+B}+
K2i K i2'B Hb rBi? mMmbm H T QT2'iB2b ? p2 #22M FMQrM 7Q"
PM2 Q7 i?2 KQbi r2ZHH@FMQrM +H bb2b Q7 i?2b2 K i2'B Hb irQ@
QM HK i2°'B Hb r b b?QrMi#VvVHE¥BMMRNI3K iQ 2t?B#Bi M2; iBp2
SQBbbQMG6b " iBQr?2M bT2+B}+ ;2QK2i'B+ HT * K2i2'br2'2 mb2
#VX "mBH/BM; QM i?2b2 Q#b2 p iBQMb-G F2b (3)i° Mb7Q K2/ +Q
7Q KBMiQ K i2'B HrBi? M2; iBp2 SQBbbQM6b ™ iBQ #v + 2 iBN
Q7 i?2 "2@2Mi° Mi ?2QM2v+QK# bi m+im 2 b?QrM BM 6B;m 2 kXR-
/IBb+Qp2 v #v2B#HQQMNMBMbTB 2/ K Mv KQ 2 rQ Fb QM i?2b2 bi m+i
K2i Ki2'B HbrBi? M2; iBp2 SQBbbQM6b * iBQ (k8 kd)X



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

g?BH2 KQbi Q7 i?2b2 2 "Hv rQ'Fb 7Q+mb2/ QM i?2 SQBbbC
*?22°F 2p (e) BMp2biB; i2/ BM RNN8 ?Qr i?2 BMi2"M H "+?B
biBzM2bb i2MbQ Q7 K i2°'B HbX h?2v 7QmM/ i? i #v +QK#B
K i2'B HrBi? "2;BQMb Q7 2KTivbT +2-Bi Bb TQbbB#H2 iQ /2]
rBi? Mv 7Q K Q7 biBzM2bb i2MbQ"> MQi 7Q #B//2M #v i?2 KQ
}IM/BM;b- M2r +H bb Q7 K2i Klit2 " BKHH kr iBHBRMHDp2HQT 2/X
h?2b2 K i2°'B Hb "2 p2°'v biBz BM QM2 /27Q K iBQM KQ/2 #
BM Qi?2°bX h?2v "2 +H bbB}2/ b mMBKQ/2- #BKQ/2- i BK
T2Mi KQ/2-/2T2M/BM; QM r?2i?2  i?2v 2t?B#Bi M2 "@x2°Q
i?7°22-70m - Q  }p2 KQ/2b Q7 /27Q K iBQM- "2bT2+iBp2HvX
Ki2°'B Hb ? p2 "2+2Bp2/i?2 ;2 i2bi ii2MiBQM- b i?2v #2? p.
#v T'BK "BHv "2bBbiBM; pQHmMK2i'B+ /27Q K iBQMb M/ MQ!
#mMHF KQ/mHmb M/ HQr b?2 " KQ/mHmb (e)X 6B;m 2 kKXR/ b~
bm+? T2Mi KQ/2 K2i K i2°B H /2p2HQHRYXv JBHIQM

g?BH2 i?2b2 2t KTH2b Q7 K2+? MB+ H K2i K i2'B H 2t?B#Bi2.
K Mvr2 2 /B{+mHiiQ K Mm7 +im 2- HBKBiBM; i?2B" 2tT2 BK
+? M;2/rBi? i?2 /2p2HQTK2Mi Q7 M2r //BiBp2 K Mm7 +im Bl
2M #H2/i?2 7 # B+ iBQM Q7 7 22@bi M/IBM;- +QKTH2t j. ;2
K Mm7 +im BM; +Qbib M/ HHQrBM; /B 2+i7 # B+ iBQM 7 QK
/[IBiBp2 K Mm7 +im BM; 2HHHXR) EQ/BR i2 T2Mi KQ/2K i2'B
KyRk-r?B+?? / T 2pBQmbHvV QMHvV #22M i?2Q Bx2/ M/ MQi "2

MQi?2" F2v "2 Q7 K2+? MB+ H K2i Ki2°'B Hb i?2 /2bB;M C
bi'm+im 2b ? b HbQ #22M /p M+2/ #v //BiBp2 K Mm7 +im B
uM2i HKR) mb2/2H2+i QM #2 K K2HiBM; iQ K Mm7 +im 2 |j.
im27 QK iBi MBmK HHQv-r?B+? HHQr2/i?2KiQ +°2 i2 H
rBi? ?B;? bT2+B}+bi ' 2M;i?X 1p2M HB;?i2 bi m+im 2b ? p2 #2
iBM; 2QHHQr im#mH ~ M MQH iiB+2b-r?2°2 bim+im 27 # |
HBi?Q; T?vr b+Q i2/rBi? HmMKBMmMK QtB/2- M/i?2 Q B;BM
[mM2MiHv 2i+?2/ r v (jk)X MQi?2 biBz- mHi° HB;?i K i2' B Hr
2i HK)-r?2Q mb2/ T°QD2+iBQM KB+ Qbi2 ' 2QHBi?Q; T?2viQT
i?7 i K BMi BM2/ M HKQbi +QMbi Mi biBzM2bb T2  mMBi K b
i?72 /2MbBivr b 2/m+2/ #vi? 22 Q /2 b Q7 K ;MBim/2X

/p M+2b BM //BiBp2 K Mm7 +im BM; ? p2 HbQ 2M #H2/i?2 "
bi'm+im 2b rBi? HQ+ HHv p B2/ K i2’B HT QT2 iB2b- HHQr
Q7 biBzM2bb (jj) M/ M/ SQBbbQM6b "~ iBQ (j9) Q7 i?2 K2i K |
#2 mb2/iQ BM~m2M+2 i?2 /27Q K iBQM #2? pBQ Q7 i?2 K2
'BpBM:; "Bb2 iQ b? T2@K i+?BM; K2i K i2'B Hb- r?B+? 2 /.
T 2/2}M2/ b? T2 r?2M bm#D2+i2/iQ bT2+B}+ HQ / (j8 jd)X



3 *2 Ti2 k" +F;"QmM/

KXRXKk mt2iB+ J2i K i2 B Hb

mt2iB+Biv- r?B+? Bb +? ~ +i2 Bx2/ #v M2; iBp2 SQBbbQM0&6b " iB
KQbir2HH@bim/B2/ K MB72bi iBQMb Q7 mMmbm H #2? pBQ BM K
HbX IMHBF2 +QMp2MiBQM HK i2°'B Hb-r?B+? b? BMF H i2° HHv
i?72b2 K2i K i2'B Hb 2tT M/ H i2° HHv BMbi2 / (j3)X mt2iB+ K2i
mbm HHv /2}M2/ #v bBM;H2 mMBi +2HH i? i "2T2 ib Bib2H7 BM irQ
(JN)-rBi? i?2 mt2iB+ #2? pBQ 2M+Q/2/ BM i?Bb mMBi +2HHX aB
mt2iB+ #2? pBQ BM ?QM2v+QK# Ri mtEMBRARINIBH#B@M?2 Qmb
K2+? MBbKb ? p2 #22M /2p2HQT2/iQ +?B2p2 mt2iB+Biv rBi?BM
KQbi T"TQKBM2Mi Q7 i?2b2 BM+HmM/2 "2@2Mi" Mi bi m+im 2b- +?B"
"B;B/ Ub2KB@ "B;B/V bi m+im 2b- b r2HH b Q B; KB M/ FB B; |
9R) X

_2@2Mi° Mi bi'm+im 2b

h?2 KQbi # bB+ 7Q K Q7 "2@2Mi" Mi bi m+im 2b Bb i?2 k. "2@2WVN
BMp2biB; i2/ #v :B#bQM 2i HX (d)X h?2b2 bi m+im ' 2b /Bz2 7 QK +
Ub226B;m 2 kXR VQMHVBMi?2 M;H2 #2ir22M bQK2 Q7 i?2 #2 Kb-
"B#b Q7 i?2 mMBi +2HH iQ TQBMi BMr '/ Ub22 6B;m 2 kKXR#VX IM
HQ /-i?2b2 "B#b bi” B;?i2M-H2 /BM; i?2 "2@2Mi° Mi mMBi +2HH iC
aBKBH "Hv- mM/2 +QKT 2bbBQM- i?2 p2 iB+ H B#b /B 2+ii?2 7
?Q ' BxQMi H +QMi®™ +iBQMX h?Bb #27? pBQ Bb KQbiHv /QKBM i2
DmM+iBQMb #2ir22M i?2 #2 Kb Q7 i?2 mMBi +2HH- r?BH2 ~2tm 2
#2 Kb TH v QMHv KBMQ'® "QH2 (9k)X h?2 bi*2M;i? Q7 i?Bb ?BM;B M
i?72 biBzM2bb Q7 i?2 #2 Kb-rBi? biBz2  #2 Kb "2bmHiIiBM; BM H2bb

iBQ M/ ?B:?2 uQmM;:;6b KQ/mHmb BM i?2 p2'iB+ H/B ' 2+iBQM
/IQKBM Mi 7 +iQ  /2i2°KBMBM; i?2 bB;:M M/ K :MBim/2 Q7 i?2 SQBb
i?72°2@2Mi° Mi M;H2 #2ir22Mi?2?Q BxQMi H M/ p2'iB+ H#2 KbX
K2i Ki2 ' B Hbr?2 ' 2QMHvi?Bb M;H2p B2b-#Qi? +H bbB+ 2QM2v-
bi'm+im 2b #2HQM; iQi?2b K27 KBHvX bHQM0 bi?Bb M;H2Bb b
p2'iB+ H B#b TQBMi BMr /- "2bmHIiBM; BM M2; iBp2 SQBbbQMo6b
i? MO - 1?72 SQBbbQM&b " iBQ #2+QK2b TQbBiBp2 (99-98)X AM +iB
Bb2p2M TQbbB#H2 iQ brBi+? i?2 bB;M Q7 i?2 SQBbbQM6b ™ iBQ /vl
i?Bb M;H2 (9e)X

h?2 b K2 /27Q K iBQM K2+? MBbK b BMi?2 " 2@2Mi° Mi 2QM2v+Q
#22M mb2/iQ +°2 i2 p "B2iv Q7 k. mt2iB+ K2i K i2 B Hb (9y)X
2t KTH2 Q7 i?2b2 bi'm+im 2b Bb i?2 /Qm#H2@ ""Qr?2 / bi'm+im":
G "h2M HERY) i?2°Qm:? bi'm+im> H QTiBKBx iBQM- r?B+? 2t?B#B
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SQBbbQMGSb " iBQ# b2/ QM i?2 2@2Mi° Mi K2+? MBbK Ub22 ¢
7 KBHVQ7bi "@b? T2/ K2i K i2'B Hb miBHBx2bi?2b K2 T B
#2? pBQ X AM i?Bb 7 KBHv- 2 +? mMBi rr2H @ rRbb-? QMK i *m -
#MBH/BM: #HQ+Fb > M:2/ BM bi > +QM};m  iBQMX h?2b2
i72BM2B;?2#Q BM: mMMBIim2HKbiHDABM: iQ i?2 /2bhB ;@ iBQML
M7Q  i?2b2 bi'm+im 2b (N)X ah _@jK2i Ki2'B HBbb?QrM

h?2b K2 T"BM+BTH2b mM/2 HvBM; i?2b2 k. mt2iB+ bi m+im~
iQ +2i2j. mt2iB+ bim+im 2bX G F2b (3) + 2 i2/ mt2iB+
2ti2ZMbBQM Q7 i?2 "2@2Mi° Mi ?2QM2v+QK# bi m+im 2- r?BH
P2 "bBQM Q7 i?2 ""Qr?2 /bim+HE) BMi_Q@/m+2/ j.bi " @b? T
K2i Ki2'B HX "2vQM/ i?2b2 i mbb@# b2/ /2bB;Mb-i?2 2@ 2
HbQ #2 TTHB2/iQ j. b?2HH bi'm+im 2bX h?2b2 bi'm+im" 2}
i?72 b?2HHb IQ + 2 i2 "2@2Mi° Mi K2+? MBbK H2 /BM; iQ M
(9N) X

*2B° H bi m+im 2b

AM Bib HBi2  H b2Mb2- +?B" H K2i K i2°'B Hb "272°b iQ HH
+2Mi2° Q7 bvKK2i'vc BM Qi?2  rQ /b- bi'm+im 2b i? i 2
i?72B° KB "Q  BK ;2 (RR)X >Qr2p2° - Qp2  iBK2- i?Bb i2 K ?
K2i K i2'B Hb r?Qb2 #2? pBQ  Bb /QKBM i2/ #v +QK#BM |
i22 MMBi +2HH M/ ~2tm 2 Q7 "2@2Mi’ Mi #2 Kb (9y)X h?2
+?B° H bi'm+im 2b BM "2H iBQM iQ K2+? MB+b :Q2b # +F i
qOD+B2+?QrbFB (8y) rBi? "Qi iBQM H/2;°22b Q7 7 22/QK M/
i?72 M2 "2bi M2B;?#Q bX h?Bb KQ/2H b?Qr2/ mt2iB+ #2? pB
r2°2 ;Bp2M T 272 "2/ Q 'B2Mi iBQM Q  iBHiX h?2 K2i K i2"
KQ/2H-BMi Q/m+2/#v G F2b (RR)- +QMbBbib Q7 +2Mi  H/BE
ii +?2/ #2 KbX

h?2b2 Q  bBKBH "~ Qi iBQM H mMBib "2 ivTB+ HHv mb2/ bi?
+?2B° HK2i Ki2 B HbX .2T2M/BM; QM ?Qri?2 #2 Kb 2 ii +
/IBb+ M/i?2 2bmHiBM; Qi iBQM /B 2+iBQM-i?2 # bB+ mMBil
H27i@?QMRRJ? i @ ?XMIIRBM; i?2b2 # bB+ mMBib b mMBi +2HH!I
K2i K i2’B HBb QMHV TQbbB#H27Q i?°22-7Qm Q"  bBt#2 K|
MQ bT +2 YHHBM; /2bB;M Bb TQbbB#H2 (8R)X h?2b2 +QM};
+?B° H-i2i° @+?B° H- M/ ?2t @+?B" H K2i K i2 B Hb- “2bT
K2i K i2'B HBb b?QrM BM 6B;m 2 kXR;X Ibm HHv- KmHiBTH
+QK#BM2/iQ 7Q K i?2 mMBi +2HH Q7 K2i K HR2ZBi@&@X M/R2M/
Q B;?2i@? MWBib "2 +QK#BM2/ i?2b2 "2 + HH2/ +?B " H- M



Ry *?2 Ti2 k" +F; " QmM/

+?B° HK i2'B Hb (8R)X *?B" H K2i K i2'B Hb +QMbBbi 2t+HmbBp2
r?BH2 MiB@+?B" HK2i Ki2'B Hb "2 +QMbi m+i2/ bm+?i? i 2 +?
QMHV iQ mMBib Q7 i?2 QTTQbBi2 ? M/2/M2bbX J2i @+?B" H K2i
"2K BMBM; +QK#BM iBQMbX h?2 SQBbbQM&Sb * iBQ Q7 i?2b2 bi'm
i?B+FM2bb Q7 i?2 #2 Kb (8k) M/ i?2 "  iBQ #2ir22M #2 K H2M;i? M,
rBi? M2; iBp2 p Hm2b "2TQi2/7Q 22t @-i2i° @ M/ MiB@i2i @+
(8Kk) X

Qi iBM; 'B;B/ Ub2KB@ B;B/V bi'm+im 2b

_ Qi iBM; "B;B/ bim+im 2b "2 mbm HHv +QKTQb2/ Q7 KmHIBTH2
K2Mib +QMM2+i2/ #v ?BM;2bX IM/2°  HQ /BM;- i?2b2 2H2K2Mib ~
?BM;2b- Hi2'BM; i?2?Q BxQMi H M/ p2'iB+ H/BK2MbBQMb Q7 i7?.
+ M+ mb2 mt2iB+ #2? pBQ X h?2 }"bi "Qi iBM; "B;B/ bim+im™2
SQBbbQM6b " iBQr b BMi"Q/m+2/ #v : ' BK M/ 1p Mb (Rk) BM kyy
72 im 2b "B;B/ b[m "2b- r?B+? 2 +QMM2+i2/iQ QM2 M2B;?#Q B
2/;2 Ub22 6B;m 2 kXR?VX IM/2"B/2 H+QM/BiBQMb-i?Bb bvbi2K
SQBbbQMOb 1-iBQHXYM; b i?2 b[m "2b "2 #H2 iQ biBHH "Qi i2
i?2 ;Bp2M HQ /X aBKBH ° mt2iB+ K2i K i2'B Hb ? p2 #22M /2p2H
b? T2b- BM+Hm/BM; i B M;H2b (89)- 2+i M;H2b (88) M/ T " HH2
Qi?2  bi'm+im 2b + M 2t?B#Bi TQbBiBp2 Q" M2; iBp2 SQBbbQMGZ
7 +iQ ' bbm+? b;2QK2i B+ HT ~ K2i2°'bQ i?2+m "2Mi M;H2 #2ir2

q?BH2 KQbi Q7 i?2b2rQ Fb bbmK2 i?2 bR KBr@bB2B+Q¥ 2HB B/ -
r?2°2i?22b? T2br2°2 HHQr2/iQ mM/2;Q /27Q K iBQM ? p2 HbQ #
(8d)X >Qr2p2°-r?BH2 i?2b2 bi'm+im 2b + M T ' QpB/2 M2 bvrvi
2iB+Biv-i?2v "2 T°QM2iQ bi'2bb +QM+2Mi* iBQMb- bi?2b? T2b
i i?72 2BM;2b (83)X

P'B; KB M/ FB ' B; KB K2i Ki2'B Hb

P'B: KB K i2'B Hb "2 M K2/ 7i2 i?2 C T M2b2 i Q7 T T2 7Qt
FB'B: KB bi'm+im'2b HbQ HHQr +mib BM //BiBQM iQ 7QH/bX |
im2b "2 ivTIB+ HHv /2bB:M2/ b k. b?22ib rBi? T 2/2}M2/ 7QH/ T
7QH/b "2mb2/iQ+'2 i20Q0mMi@Q7@TH M2/27Q K iBQMb- 2bb2MiB
b?22i BMiQ j.bi'm+im 2iQBM+"2 b2i?2 MmK#2  Q7/2;°22b Q7 7 :
Q7 i?2b2 7QH/b HHQrb :"2 i +QMi'QH Qp2  ?2Qri?2b? T2 Q7 i?2
(8N eR)X h?Bb + M HbQ #2 mb2/iQ KQ/B7v BM@TH M2 #2? pBQ
Ki2'B HbrBi? M2: iBp2 SQBbbQM&b * iBQ (ek- ej)X h?2 KQbi r2t
mt2iB+ Q B; KBbi'm+im 2bBbi?2JBm> @Q Bi2bb2HH iBQM (Rj)
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? b M2; iBp2 SQBbbQMOb " iBQ7Q BM@TH M2 /27Q K iBQM
iBQ7Q Qmi@Q7@TH M2 /27Q K iBQMX g?BH2i?2 SQBbbQM
Bb KQbiHvV /2i2 ' KBM2/ #v i?2 7TQH/- 1?2 biBzM2bb /2T2M/b K(
i?72 Ki2'B H M/i?2 #BHBiv Q7 i?2 7QH/iQ +i b ?BM;2X 6r
+ M#2 + 2 i2/ mbBM; Q B; KBi2+?MB[m2b #v bi +FBM; KmHIE
#v bb2K#HBM; im#2b 7QH/2/ 7 QK i?2 ~ i b?22ib (e9)X

"vBMi ' Q/m+BM; +mib HQM;bB/2 7QH/b- FB'B; KB K2i K i2"
/12bB;M TQbbB#BHBiIB2b- 2M #HBM; 2p2M #2ii2° +QMi QH C
b?22ib (83)X h? ib B/- +mib QM i?2B  QrM H 2 /v ? p2i?2 +
i?72 SQBbbQMO6b " iBQX aQ + Mi?2 KQbi "Qi iBM; "B;B/ bi'm
#v TH +BM; +mib BM ~ i b?22ib- QMHvV H2 pBM; +QMM2+iBQM
?BM;2bX //IBiBQM HHMOROBK2KQMbi™ i2/i? i SQBbbQM6b
biBzM2bb Q7 ~ i m##2 b?22i + M #2 BM~m2M+2/ #v TH +
Q' B2Mi iBQMb BM BiX h?2 mMBi +2HH Q7 i?Bb K2i K i2 B |
.m2i HPe8) b?Qr2/ i? i mt2iB+ #2? pBQ + M 2p2M #2 “2i B
127Q K iBQMOWITTITHB2/ bi™ BM- #v 2tTHQBIBM; Qmi Q7 TH |

kXk *QMiBMmmK J2+? MB+b M/ 6BMBi2b:
60mM/ iBQMD

h?Bb b2+iBQM BMi'Q/m+2b i?2 T?vbB+ H7QmM/ iBQMb ;Qp
7Q K #H2 #Q/B2b M/ QmiHBM2b ?2Qri?2B  K2+? MB+ H 2bTQ
i?72 6BMBi2 1H2K2Mi J2i?Q/ U61JVX h?2 /2b+ BTiBQM Q7 i?:
7QHHQrb i?2 +QMiBMmmK K2+? MB+b TT ' Q +? QmiHBM2/ #
/2b+ BTiBQM Q7 61J 7QHHQrb i?2rQ F Q7 .BMFH2" M/ EQr H
MQi2b #v " i?2 (e3) M/ E2HHv (eN)X

kXkXR 6mM/ K2Mi Hb Q7 *QMiBMmmK J2+? MB+Db

q?BH2 T?vbB+ H Q#D2+ib BM i?2 "2 HrQ H/ "2 +QKTQb2/ ¢
T°QT2'iB2b 'Bb2 7°QK KQH2+mH " BMi2' +iBQMb- T 2/B+iB
Q7 bi'm+im 2 /B 2+iHv 7°QK i?2b2 BMi2" +iBQMb Bb :2M2
+QMiBMmMmMK K2+? MB+b KQ/2Hb i?2 bvbi2K i i?2 K + Qb+
pP2° :2b Q7 KB+ Qb+QTB+ [m MiBiB2bX h?Bb +QMiBMmmK /:
K BM +QKTQM2Mib, URV i?2 FBM2K iB+b- r?B+? /2b+ B#2 K
UKV i?2 BMi2 M H bi“2bb2b M/ i?2 +QMbiBimiBp2 2[m iBQMb
/27Q K iBQMc M/ UjVi?2# H M+2 T'BM+BTH2b 7Q" HBM2 °
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EBM2K iB+b

EBM2K iB+b 2 +QM+2 M2/ rBi? i?2 KQiBQM M/ /27Q K iBQM Q7 i
KQp2K2Mi Q  /27Q K iBQM + M #2 /2b+ B#2/ #v K TTBM; 2 +? K i2°
"272°2M+2 UBMBEBI GV NI DhBQREMBIQR /27Q K2/ +QM};m” iBQMX
h?Bb K TTBM: Bb ;Bp2M #v i?2 /®bBM +2XBMi }RHB M 7Q K- i?Bb
}2H/ Bb 7mM+iBQM Q7 i?2 Q' B:BM H TQbBiBQM,

nfs)= t(s) s UkXRV

g?BH2i?Bb ;2M2° HHv +? ~ +i2 Bx2b?Qr2 +? TQBMiQ7i?2 +QMiBN\
BM; i?2/27Q K iBQM 2[mB 2b/2i2 " KBMBM; i?2 2di3%i Q7 i?2 /BbTH
QM i?2 bBx2 M/ b? T2 Q7 i?2 #Q/vX Q7 EbiBRQ M (Bb/B-2iI42

Bp2M #v

6=Q:Alrrm Uk XkV

@s
Bb+ m+B HX h?2 /2i2 ' KBM Mi Q7 i?2R27TZi6K iBDNH2NVBR M-
i?72 HQ+ H pQHmMK2 +? M;2 * iBQX 6Q° T?vbB+ HHv K2 MBM;7mt
2[mB2/Ji202p2 vr?2°2X

h?2/27Q K iBQM6BUBRM®@ T 'iB+mH HvBKTQ i MiBMi?2/2}MBIiBC
i2MbQ ' b-r?B+? /2b+ B#2 i?2 2H iBp2 /27Q K iBQM rBi? "2bT2+iic
+m "2Mi +QM};m” iBQMbX h?2b2 bi° BM K2 bm'2b "2 M2+2bb v 7
bi M/ITQBMBb MQM@x2 Q2p2M7Q Tm 2 Qi iBQMbX MB/2 H/27Q
?2Qr2p2 - rQmH/ #2 x2 ' Q mM/2  Tm 2 Qi iBQMX 6Q imM i2Hv- TQ
HHQrb mb iQ bTHBi i?72 /27Q K iBQM ;" /IB2MIBMI/IQ Tm 2 bi 2i+
Tm 2 "Qi iBQM,i2MbQ"
6= _1 UkXjV

aBM+2 "Qi iBQM 7QHHQr2/#vBibi> MbTQb2 '2bmHibBMi?2 B/2Mi
HHQrb i?2 "Qi iBQM H +QKTQM2Mi iQ #2 2B BERBMBiB/ #v KmHiB
i MbT@&h2

66=I1T T | =1T] UkX9V

h?2 "2bmHiBM* 2K 6Q Bb + HH2B:i®i2* m+?2v@: 22M /27Q K iBQM
i2MBQAi +QMi BMb BM7Q K iBQM #Qmii?2 bi 2i+? Q7 i?2 K i2 B F
Mv "Qi iBQM H 2z2+ibX Ai Bbi?2 # bBb 7Q  i?2 KQbi +QKKQM bi
"22M@G ;> M:B M bi rBB+2MbBR2ZMiB HHv K2 bm 2b ?2Qr +HQb2 i?
*m+2v@: 22M /27Q K 5 BBQMQ2AMD BIRMIiBiv

":%(* A UkX8V
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IbBM; 1[m iBQM kXk-i?Bb + M #2 2tTm2bb2/ BM i2 Kb Q7

":%(6T6 A UkXeV
:%((AH (AT A UkXdV
:%(r m-r mMm+r mm) UkX3V

6Q  bK HH /27Q K iBQMb-i?2 b2+QM/@Q /2"  i2 K + M #2 M2;
1
":i(r m-r m) UKXNV
h?Bb + M Hi2 M iBp2Hv #2 r'Bii2M BM i2 Kb Q&7 b22 /27Q K i

":%(6+ 6') A UKXRyV

ai 2bb

h?2 KQiBQM M/ /27Q K iBQM Q7 #Q/v "2 /22THv iB2/iQ B
Ki22B H M/ M2B;?#Q BM; K i2'B HX PM2 Q7 i?2b2 BMi2  +
/2i2 ° KBM2b ?2Qr i?2 i° rUS@M+2QT22mMBi "2 VQM #QmM/ "
@ Q7 +QMiBMnmBNEH#@/TVBM; “2BQM iQ i?2 mMBi MQ K H p:
MQ7 i?2 bm 7 +2,

i(t; M= M UKXRRYV

>2°2-Bb bVvKK2i'B+ bT iB H i2MbQ* h242W-0i HiN / "i2t2b
i2MPQBQ  +QMiBMmMmMK K2+? MB+b- Bi Bb + m+B H iQ mM/Z
i2MbQ "2H i2b iQ i?2 /27Q K iBQM Q7 K i2°B HX h?Bb "2H
M/ :Qp2 M2/i?2°Qm;? +QMbiBimiBp2 KQ/2HX AM i?2 "2:BK2
M/ bK HH bi> BMb- K Mv K i2°'B Hb + M #2 ++m  i2Hv /2b+
Q7 HBM2 " 2H biB+BivX AM i?Bb b2iiBM;- i?2 /IBbTH +2K2N
i72 HBM2 "Bx2/ UBM}MBi2bBK HV bi° BM i2MbQ  U1[X kXRy'
HBM2 "Hv "2H i2/iQ i?2 bi° BM #v >QQF26b H r,

=C:" UkXRkV

r?2@ Bbi?270m i?@Q /2 2H biB+Bivi2MbQ -r?B+?2M+Q/2
6Q BbQi ' QTB+ K i2'B Hb-i?Bb "2/m+2b iQ,

= Qi) A2 " UKXRjV

r?2°2 M/ "2i?22 G KOG T ~ K2i2{B-/2M/Qi2b i?2 i +2 QT2 iQ X
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"H M+2 ST BM+BTH2b

AM //BiBQM iQ i?2 FBM2K iB+ HT BM+BTH2b-i?2"2 2 mMBp2 t
i? ii?72 /27Q K iBQM Q7 #Q/v Kmbi Q#2vX h?2 KQbi BKTQ i Mi
+QMiBMmmK K2+? MB+b "2 i?2@/HM +RIbn@¥ KBK2Mi b K X

h?2b2 + M #2 /2b+ B#2/i?2°Qm:? iS2M2h2Hi2MmMHY MRKQK2Mi

J,

zZ Z
@: S(t) = i /s+ #Iv UKXR9V
@t 2
) ‘
—7 = J(t)= Toils+ T #Iv UkXR8V
@t @

r?22Bb iBKi?-2 i° +iBQMHT@2#D/v 7Q +2-t M) i?2 TQbBIiBQM
pP2+iQ > "2H iBp2 i®XM Q B:BM

hQ #2 BM 2[mBHB# BmK- #Qi? Q7 i?2b2 /2 Bp iBp2b Kmbi #2 x2 QX
+ b2b-Bi+ M #2 bbmK2/i? ii?2 #Q/v7Q +2b 2 M2;HB;B#H2X €
mbBM; 1[X kXRR- M/i?2M TTHVBM; i?2 /Bp2 ;2M+2i?2Q 2K-i?2 2
+QMp2i2/iQ pQHMK2 BMi2;  Hb,
z z z
S(t) = i/s= M/s = /IBplv UkXReV
Z@ @z Z
J()= Y oifs= : Mis= =~ [Bp+E: T Iv UkXRdV
@ @
r?2’"R Bb i?2 i?B /@Q /2  G2pB@*BpBi T2 Kmi iBQM i2MbQ X

bi?2 "2;BQM/ i?2 pQMMR2 #Bi° "v- Bi 7TQHHQrb i? i i?2 BMi2; M
Kmbip MBb? 1i2p2'vTQBMiIi Q7 i?2 +QMiBMmmK,

/Bp=0 UKkXR3V
E: T= UKXRNYV

1[m iBQM kXRN ?QH/b BEb KV IQKRHBBE i?2 3 KQ 2-

kXkXk 6BMBi2 1H2K2Mi J2i?Q/ U61JV

q?BH2 +QMiBMmmK /vM KB+b T°QpB/2 M ++m’ i2 /2b+ BTiBQM Q7
BQ Q7 /27Q K #H2 #Q/B2b- bQHpPBM: i?2 "2bmHiBM; 2[m iBQMb B
TT QtBK iBQM K2i?Q/b #2+QKBBNBLOAH 2K 2MWPi2J2i?2Q/ UB1JIV
Bb QM2 bm+? K2i?Q/X h?2 :2M2° H B/2 #2?BM/ 61J Bb iQ /Bb+ 2iE
MmMK#2 Q7 IMBi2 2H2K2Mib M/ i?2M + H+mH i2 i?2 #2? pBQ Q7
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QM i?2 #27? pBQ" Q7 i?2b2 2H2K2MibX h?2b2 2H2K2Mib 2
i?2v + MMQi #2 BM}MBi2bBK Hc Qi?2 rBb2-i?2 T'Q#H2K rQn
+QMiBMmMmMK 7Q KmH iBQMX h?2b2 2H2K2Mib +QMM2+i MQ,
r?B+? i?2 T?vbB+ H #2? pBQ  Bb TT QtBK i2/X AMbB/2 i?2
i? ii?2 #2? pBQ  7QHHQrb T 2b2H2+i2/ b? T2 7TmM+iBQMb- r°
MQ/2b b T K2i2°bX b 2bmHi- BM+ 2 bBM; i?2 MmK#2"
KQ'2 +QKTH2tb? T2 7mM+iBQMb HHQrb 7Q  i?2 TT QtBK it
#2?2 pBQ X 6Q  i?Bb T “i-r2 "2 :QBM;iQ rQ FrBi? p2+iQ Bx2

hQ 2p Hm i2i?2 p Hm2b i i2BWQ@BTH272Q7 0B Mn#R2 q 2H X
G2i mb +QMbB/2° #Q/v mM/2' FMQMMi¥Q@iBJ R TXKQbO2b
IM/i22 +Q "2bTQM/BM: /Bbiis) #2K2MV}i2/+m  2Mi M/ 272 2
+QM};m iBQMb- bK HHi'B+F + M #2 mb2/X AK ;BM2 i? ii?z
mM/2 ;Q2b M BM}MBi2bBKnX /BbPR #+BAK2Wii +QM};m iBQM
2[MBHB# BmK- i?Bb Bb bbmK2/iQ ? p2 MQ 2z2+i QXM i?2 iG
h?Bb BKTHB2b i? ii?2 pB imWH \BNMIRI RI[rd HQiIF2 pB im H 2ti2°
rQ MV ,y,

= Wgui W,i=0 UkXkyV

h?2 2ti2°M HpB im HrQ F Bb :2M2" i2/i#WMi?R2QTv+iBQN 7Q  +
+iBM; QM t(TIQBMiM/2 :Q2b pB im H/BbTH +2K2Mi
z z

W o= i mis+ # mlv UKkXkKkRYV
@

aBKBH "Hv- BMi2 M H pB im HrQ F Bb ;2M2" i2/ #v BMi2 M
i?7 i mM/2°;Q pBim H/BbTH +2K2Mib,
Z
W g\ T v UkXkkV

*QK#BMBM; 1[X kXky- 1[X kXkR- M/ 1[X kXkk- M/ M2;H2+
, BM, Z z

T n

v i m/s=0 UkXkjV

@

h?Bb Bb r?2°2 i?2 b? T2 7TmM+iBQMb +QK2 BMX h?°Qm:? i-
TT QtBK i2/ #v i?2 MQ/ H /BBTRY +PX2WAIBD i?2 MmK#2' Q7
MQ/2b,

nt)= L(t)o UkXkOV

>2°2A{(t):R¥! R®3 Bh M ;:HQK2 iBQM Q7 HHD? T2 7TmM+iBC
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+ HHv "2[mB 2b i2Mb Q7 i?Qmb M/b Q7 b K¥H2bXP#i BMB N
7Q° HH i?2b2 b KTH2b + M #2 +? HH2M;BM;X .2T2M/BM; C
H #2HBM; #v ?mK Mb K v #2 M2+2bb “v-r?B+? Bb +QKKQM B
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2M:BM22 BM:- +QHH2+iBM: bm+? H “:2 MmK#2 Q7 2tT2 BK2Mi |
72 bB#H2X LmK2 B+ H bBKmH iBQMb- QM i?2 Qi?2 2 M/- "2 M ;
:2M2° iBM; H #2HbX h?2 H #2HBM; T°Q+2bb + M #2 miQK i2/- M/
"2 /2i2°KBMBbDiB+- "2bmHiBM; BM /i rBi? HQr KQmMi Q7 MQBb
bBKmMH iBQMb-i?2 TTHB+ #BHBivQ7i?2 2bmHibiQ 2 H@rQ H/ b
QM i?2[m HBivQ7i?2bBKmH iBQM " i?2 i? Mi?2K +?BM2 H2 "MB
i?Bb rQ F- K +?BM2 H2 "MBM; KQ/2Hb "2 ;2M2° HHv i  BM2/ QM / |
bBKmH iBQMb- rBi? 2tT2 'BK2Mi H/ i mb2/7Q p HB/ iBQM Q7 i?2

6Q 2t KTH2- 7Q  K2i K i2'B Hb- ivTB+ HBMTmi KB;?i #2 i?2 T °
MMBi +2HH-rBi? i?2QmiTmi #2BM; "2bmHiBM: K2+? MB+ HT QT2
iBQX hQ H2 "M i?Bb K TTBM;- bmT2 pBb2/ KQ/2H Bb T QpB/2/r
/i M/i?2 +Q "2bTQM/BM; T 2/B+iBQMb- FMQrM b H #2HbX

*QMPQHMIBQM HL2m™ H L2irQ Fb

aQ7 "-i?2M2m° HM2irQ Fb/Bb+mbb2/?22 2?2 p27Q+mb2/ QM T Q+
/i X >Qr2p2 -i?2 2 2+ b2br?2° 2 p2+iQ Bb MQii?2 KQbi QTiB
2T 2b2Mi ;Bp2M b KTH2X h?2 #2bi 2t KTH2 Q7 /i i? i 2[mB 2b
Qi?2 i? M p2+iQ b Bb BK ;2bX AK ;2b "2 ;2M2" HHv ?B;?@/BK21
M2m™ H M2irQ" FK /2mT Q7 7mHHvVv +QMM2+i2/ H v2 'brQmH/ ? p
T K2i2'biQ 2z2+iBp2Hv ;2M2° HBx2 #2vQM/ i?2i> BMBM; /i (N
BK ;2b HbQ ? p2i?2 +QMp2MB2Mi T°QT2'iB2bi? ii?2B  bi iBbiB+I
i? i1 /2T2M/2M+B2b #2ir22M TBt2Hb "2 QMHv HQ+ H (Nd)- r?B+? K.
Bb ?B2° "+?B+ HHvV +QKTQb2/ Q7 HQr@H2p2H 72 im 2b-r?B+? + M
BK ;2 M/ "2 QMHvV +Q "2H i2/ rBi? i?2B bm "QmM/BM; 72 im 2b
h?Bb bT iB H?B2" "+?v HB;Mb T r2HH rBi? i?2 ?B2° "+?B+ HM im 2
Hv2 b BM M2m™ H M2irQ F- 2t+2Ti i? i i?72 Hv2 b r?B+? 2ti  +i
QMHv M22/iQ +QMbB/2" i?2 HQ+ HTQ iBQM Q7 i?2 M2ti HQr2 @
TmM+iBQM-i? i Tmibx2 Qr2B;?2iQM 72 im'2b QmibB/2 Q7 +2i BN
F2 " M2&m+? F2 M2H + M#2 mb2/ QM /Bz2 2Mi "2;BQMb #v 2bb2MiB
i?72 BK ;2- "2bmHiBM; BM bB;MB}+ Mi "2/m+iBQM BM T °~ K2i2'b
+QMM2+i2/ M2irQ " FbX h?Bb Bb 2bb2MiB HHv +QMpQHMIiBQM #2ir
BK ;2-r?B+? Bbi?2 T"TBM+BTH2 #2?BM/ +QMpQHmMIiBQM HH v2 b
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.2}MBiBQM KXSQMpPQHMIiBQM H H v2°

k. +QMpQHmMIB@K H MMRIRON ™! R™ " "c_ 2 | Bb ;Bp2M
i?2°Qm;? i?22 RFMZHB"™ M/ #B 2R -k2f1;:::;ncq,

m Ime 1ng 1
fe(t; Jigx = g(R  t)y; + b) = g(b + 1y mnR mn) UKX99V

I=0 m=0 n=0
(22 @nmy "2 i?2 /IBK2MbBQMb Q7 Bh2i B2 W K#2' Q7 +2 MM
BM i?2 BMTmncBIRZ2MmK#2™ Q7 +? MM2Hb BM i?73 @RiTmi BK
+iBp iIBQM 7mM+iBQMX

h?2 QmiTmi Q7 +QMpQHMIBQM HH v2 Bb k. K Ti? i BM/
im>2b 2ti° +i2/ #v i?2 /Bz2 ' 2Mi F2"M2Hb TT2 " (dR)X h?Bb ¥
i MbH iBQM- K2 MBM; i? i B7 i?2 BMQmIiBRbrPEBIW-/iBRI h?R2
b?B7i rBHH #2 "2~2+i2/ BM i?2 QmiTmiX q?2M b?B7iBM; F2°
K MM2 -i?2 "2bmHIiBM; OQmiTmi Bb mbm HHv bK HH2  BM bBX
MQmiTmirBi? i?72 b K2} biirQ/BK2MbBQMb b i?2 BMTmi- B
i?72 BK :2rBi? x2 Qb 7Q° BMKBO-Qb rinx - T 'Q+2bb FMQrM

bx2'Q T /KBM7 MQ T //BM; Bb TTHB2/-i?2 QmiTmi ? b bK

@n: Mitl nz m2tl e /o 2B BbptrHBHZT MBNMv M2irQ F i? i mb2b i
H2 biQM2 +QMpQHMIBQ M GIMp QHNBIB @ N\H H2U XmMAMIR2br®) " F

M2irQ Fb- Bi Bb +QKKQM iQ }'bi mb2 +QMpQHmMIiBQM H H v:
i? M+QMp2ii?2k. 72 im2K TiQ p2+iQ° M/ +QMiBMm2 rE
H v2 'bX

KXjXk AMp2 b2 M/ :2M2" iBp2 JQ/2Hb

JQbi/ i b2ib BM /22T H2 "MBM; + M #2 BMi2 T 2i2/ bm+?2 i? i
/i b2i 2T 2b2Mib bi i2- rBi? H #2Hb BM/B+ iBM; T' QT2 iE
bi i2X 6Q  BMbi M+2- r?BH2 T?QiQ; T? Bb "2+Q/BM: Q7 T
+ K2° b2MbQ -r2 + MBM72 7°QK Bii? i i?2 BK ;2 /2TB+ib
i22b2 T°'QT2'iB2b 7Q° ;Bp2M hQ iR BbT+Q¥HH2RI Q222 r v
"QmM/- }M/BM; bii2 i? i 2t?B#Bib bT2+B}2/ BMQR2biB2b ¢
T Q#M2H?Bb Bbi?2b K2 b +QM/BiBQM H ;2M2" iBQM-r?222/
K22ib bT2+B}2/ +QM/BiBQMb Q"  T°QT2 iB2bX AMp2 b2 T Q#|
BHH@TQDb2/- K FBM: i?2K /B{+mHi iQ bQHp2 (NN)X
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.2}MBiBQM lgQéiH@TQb2/ M/ BHH@TQb2/ BMp2 b2 T Q#H2Kb

BMp2' b2 T'Q#H2ICBIH@® BARRYY),

C bQHMIBQMiQ i?2 T'Q#H2K 2tBhib

Ch?2bQHmMIBQM Bb mMB[m?2

Ch?2bQHMIBQM /2T2M/b +QMiBMmMQmbHvV QM i?2 BMTmi
Mv BMp2 b2 T Q#H2K i? i Bb MQi BHHHETILRA/Bb + HH2/

h BMBM; M2m > H M2irQ'FiQ bQHp2 r2HH@TQb2/ BMp2 b2 T Q#
7Q°r '/, Bi Bb TQbbB#H2 iQ brBi+? i?2 b KTH2b rBi? i?2 H #2Hb
bmT2 pBb2/H2 "MBM; i bFX aQHpBM; BHH@TQb2/ T Q#H2Kb rBi?
+QKTH2tX q?BH2 Bi+ M#2 b 72Hv bbmK2/i? ii?2 2Bb =~ M;2 Q7
bQHmMIBQM 2tBbib Ui?2 2 Bb /i b2i 7i2° HHV-Bi BbKQ 2T Q
KmHIBTH2 bQHmMIiBQMb 2tBbiX h?Bb Bb #2+ mb2 H #2Hb ivTB+ HI
Q7i?2 Q°'B;:BM HBM7Q K iBQMX 6Q" 2t KTH2-i?2'2 "2 +QmMiH2
H #2H 06+ i6X hQ //°2bb i?Bb- +QM/BiBQM H ;2M2" iBp2 KQ/2Hb BM
b //BIiBQM HBMTmi-# b2/ QM r?B+? QM2 Q7 i?2 TQbbB#H2 bQH
i?72 KQ/2HX h?Bb b2+iBQM +Qp2'b b2p2°  HQ7i?2b2 KQ/2Hb 7Q" B
/12bB;M- M K2Hv, RV h M/2K L2m™ HL2irQ Fbc kV ;2M2  iBp2 KQ/2
o BiBQM H miQ2M+Q/2 b-:2M2 iBp2 /p2'b B HL2irQ Fb- M/
2Hbc M/ jV TT Q +?2b 7Q H2 MBM; +QMbi° BMib rBi?BM ;2M2"

h?2°2 Bb b? T /BbiBM+iBQM BM ?2Qr bQK2 Q7 i?2b2 KQ/2Hb T
/2bB:M T Q#H2KX q?BH2 7Q  i?2 h M/2K L2m" H L2irQ Fi?2 B/2 E
i?72 T°QT2 iB2b-}IM/ bi'm+im 2i? i 7TmH}HHDb i?2K- M/ i?2M [/ |
/IBb+Qp2 /Bz2 2Mibi'm+im 2brBi? i?Qb2 T'QT2 iB2b-7Q  :2M2" i
Qi?2 rv "QmMI/X :2M2" iBp2 KQ/2Hb "2 7Q 2KQbi +QM+2 M2/ rBi
/i rBi?Qmi +QMbB/2 ' BM; bT2+B}+ T QT2 iB2b M/ ? p2iQ #2 /D
T QT2iB2b 7Q  i?2 BMp2 b2 /2bB;MX

‘2M2° iBp2 KQ/2Hb pB2r Mv /i b2i b +QHH2+iBQM Q7 b KTH2t
MM/2 HVBM; T Q# #BHMBit) (B~ BEMHBEQMN Q7 HH TQbbB#H2 BMTmi
2t KTH2- BK ;2b Q7 + ib "2/ rM 7°QK /Bz2 2Mi /Bbi ' B#miBQM i
/Q:b rBi?BM i?2 BK ;2 /QK BMX h?2:;Q H Q7 :2M2  iBp2 KQ/2Hb Bb
p HB/ /i TQBMib #v H2 "MBM: iQ b KTH2 7°QK i?Bb /Bbi B#miBC
/IBbi'B#miBQMb + M #2 +QKTH2t M/ "2 QMHvV BM/B 2+iHv Q#b2 p
b KTH2/ 7°QK i?2K- Bi Bb Q7i2M 2 bB2 iQ K Ti?2/i M/ Bib/BbiF
bBKTH2' QM2 BM MQi?2  bT +2 + HH2/i?2 H i2Mi bT +2X h?Bb H
HQr2 @/BK2MbBQM Hi? Mi?2 Q'B;BM HbT +2- #miBi+ M HDbQ
/IBK2MbBQM HBivX amBi #H2 /Bbi'B#miBQMb BM H i2Mi bT +2 BM+
Q  MMB7Q K /Bbi'B#miBQMbX h?Bb TT Q +? HHQrb 7Q  i?2 ;2M
b KTH2b- #mi ? biQ #2 /Dmbi2/iQi F2bT2+B}+i ;2i T°QT2iB2b I
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6B:m 2 &XB2K iB+ Q7 h M/2K L2m  H L2irQ F UULYM/rBi? ;m
rBi?2Qmi ;@Y ?22hLL miBHBx2b T 2i° BM2/ T 2/B+iB
F iQ 2bi #HBb? K TTBM; #2ir22M i?2vi M2i?R QT2 il
T°QT2'iB2b Q7 i?2 b KTHRU2MAM ii2i2#wnB/2/ p "B Mi-
272 RMBR2BM+Q TQ  i2/ b i ;2i7Q i?2:2M2  i2/b

Q'/2°iQ ;2M2" i2th KBiP2hT2+B}+ TVOT2?PBRIKTHBM; Bb /QM
7°QK i?2 +QM/BiBQM H T Q# RBIHMBIX /Bbi B#miBQMb

h M/2KL2m™ H L2irQ Fb

h M/2K L2m™ H L2WUdMQ'IHbV 2 +H bb Q7 M2m™ H M2irQ F -
bT2+B}+ HHv /2pBb2/ 7Q BMp2'b2 /2bB;Mi bFb- Q' B;BM HH:
2H2+i QK ;M2iB+b M/ T?QiQMB+b (RyR- Ryk)X b /2TB+i2/

"+?Bi2+im"2 +QMbBbib Q7 irQ T "ib, i?2 B\Gp2 B/ Q?22M2° |
7Q°r "/ KE/ZHh?2 ;2M2° iBRZ K@h2HM2m™ H M2irQ Fi? i "2+2
bT2+B}2/ T QM2biBMTmi M/ QmiTmibrdB+42- BMi?2 +QMi2ti C
i?BbrQ F- Bb mbm HHv K2i Ki2'B Hbim+im 2X .m2iQ i?zZ
bi'm+im 2b rBi? B/2MiB+ HT QT2 &R2bmbBM+i(l) BEBWM; Q7
Bb MQi 72 bB#H2X h?2 /B2 HMi2DQ BDUBH/MHRMHH GR2 r2B;?ib (
BM/Bz2 2Mi /B 2+iBQMb- K FBM;i° BMBM; BN2BBmMBRA2X hQ
iQ T 2/B+ii?2 T QT2iB2b Q7 i?2 ;2M2" i2/ bi'm+im 2- K FBWN

QM2@iQ@QM2 K TTBM; #2ir22M i ;2i MH F RI/B2IZ]2ZI@QT 2
i BM2A®OM)) T B 'b- M/ Bib r2B;?ib }t2/ /m BM3,iPR 'VBMBM;
MbBEMZQ T QT2 iv T GAB+iBIQN2-i° BM2/ rBi?Qmi "2[mB BM; //
/i b2ibX hQ 2Mbm 2 p G\B/ BmM+Trvibi-- BM2/ mbm HHv #v b
+iBp iBQM 7mM+iBQM bm+?i? i2p2°vTQbbB#H2 QmiTmi +Q"
.M BM; i° BBMIBM2M2  i2b b KTHDIR/ @M 7Q rBBD i?2M
mb2/iQ T 2/B+i i?2BGJ B2 i BMX bm+? i? ii?2 T QT2"iB2
U b T 2/B+F2V ¥vi+? i?22 i ;2i T°'QT2 iB2bX K@ Bhi HH®Qrb
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BMTmi M/ bi?2i “:2i X@{WNX7IP2 2O R HmM2b 7Q " i° BMBM;
Ghie + M #2 ° M/QKHvV b2H2+i2/ 7°QK i?2 F XI: b mb2HVQi?2B M
J2 Ma[m “2/1°°Q  UJalV Bb mb2/ bi?2 HQbb 7mM+iBQM 7Q" i?BlI

X
L(vGhL,F)= (i F (Gnhio(w)))? UkX98V

I
AirQmH/ HbQ #2 TQbbB#H2iQ mb2i?261 bBKmH iBQM-r?B+?r bn
V) p Hm2b- /B 2+iHWBM>TH2p2 QEMBBIMi2 / ? b irQ /p Mi ;2b,
6B bi- QM+2F BM2/2 KQ 2 2{+B2Mi 2p Hm i2/i? i mMMBM; bBKr
a2+QM/- Q#i BMBM; i?2 ;" /IB2Mib GZ[mBb H2b® HQ BMBIMiBQM HHvVv
2tT2MbBpE mBM+FT QT ; iBQM + M #2 mb2/X

IbBW;BM i?Bb K MM2" HHQUbiQTI"BM+2 bi'm+im 2b 2t?B#BiBM; i7
i ;2i T°QT2'iB2bX >Qr2p2° - QM2 QM @M MHE (GTWN ; #2ir22M
*2bmHib BM QMHv bBM;HE)TQObBWR2 QHMBRINMMHIBTH?2
TQi2MiB H bQHmMIBQMbX hQ //°2bb i?Bb- QM2 TT'Q +? Bb iQ E
b KTHBM; BM bQK2 H v2'b Q7 2P2HKRYQHXb 2 /bii2ZBEb TT Q +? iQ

b KTH2 7 QK ~ M;2 Q7 # b2 bi m+im 2b-r?Qb2 T ~ K2i2 br2 2i?:
T Q/m+2i?22i ;2iT°QT2'iB2bX q?BH2 i?Bb TT ' Q +? T°'Q/m+2b K
Bib + T #BHBiB2b "2 HBKBi2/ #v i?2 MmK#2"~ M/ +QKTH2tBiv Q7 i
g2 7QmM/ BM i?2 +QMi2ti Q7 i?BHIr@ WmPRbi BR7/i?2M 7 QK

+QKT +i BMOAPprBi? M TT QT B i2 /Bbi M+2 K2i'B+- MQi?2° TT
H2 /biQ ;QQ/ "2bmHib (Ry9)X hQ b2H2+i r?B+? TQbbB#H2 bi m+
Ghie- M //BiBOQMAYBMTIMQpB/2/ Ub22 6B;m 2 kX9#VX h?Bb BMTmi |
bi'm+im 2 r?B+?i?2 ;2M2" i2/ bi'm+im 2 b?QmH/ "2b2K#H2X hQ +
bi'm+im 2b- mbm HHv i?2 /Bbi M+2 K2i B+ #2ir22M i?2 bi m+im" z
KQbi + b2b i?Bb Bb HbQ i?2 Jal,

X X
L(t vGF)= (v F (Ghiuly:; %))+ % G niu(yis®)? UkX9eV

h?Bb +°2 i2b i’ /2@Qz #2ir22M i?2 irQ Q#D2+iBp2b-r?B+? Bb +
T K2i2X q?BH2 i?2 ;mB/2 + M 2tT 2bb T 272'2M+2 7Q° +2°i B
bi'm+im 2-Bi+ M HbQ #2 b2H2+i2/ i> M/IQK B7 MQ bm+? T 27221
bQHMIBQMb + M #2 ;2M2" i2/ #v +?QQbBM; /Bz2 2Mi ;mB/2bX LQ
v MARD + M #2 +2Qb2M BM/2T2M/2MiHV i M/QK- P i?2 T 2@i" BN
Bb biBHH mb2/iQ + 2 i2 K TTBM; #2ir22M i?2i :2i T°QT2'iB2b M
Q7i?2:2M2 i2/ bi'm+im 2X
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6B;m 2 &XB2K iB+ Q7 o0 ‘B iBQM H miQ2M+Q/2  Uo 1V BM E
U VM/ rBi? +QM/BiBQMBM ; VQUMIXT IQP222 \BED/ 2
K Th i?2 BMTmi/ i thiQXT#2K2 M M/ p "B M+2 Q7 H |
bT +2 /Bbi'B#miBQMX H i2Mi p2+iQ Bbb KTH2/ 7 ¢
M/ T bb2/iQ i?2/2+Q/2 - r?B+? (i2KTibA® M QMbi’
i?72 +QM/BiBQM2/ p "B Mi- T 2i° BME Bb2mBRiIBQM
iQ 2M7Q +2 +Q "2H iBQM #2ir22M i?2 "R+ QNbi m+i:
i :2i T"QT2XB2b

o B iBQM H miQ2M+Q/2 b

6B bi BMi"Q/m+2/ #v EBM;K M/ q2HHBM; (Ry8)- i?2 0 "B |
Uo 1V Bb ;2M2" iBp2 2ti2MbBQM Q7 i?2 i  /BiBQM H miQ2N
iQ2M+Q/2b "2 M2m™ H M2irQ Fb /2bB;M2/ iQ +QKT 2bb BN
IBK2MbBQM HH i2Mi bT +2 M/ 2+QMbi'm+i Bi 7°QK i?Bb 2
+QMbBbi Q7 irQ K BM +QKTQM2Mib Ub22EGB:m?BkX&K Thi?2 2
i22BMTmi/iQ H i2Mi 2T 2b2Mi iBQMDM/-i??B/R> Qi2KTib

iQ 2+QMbi"m+ii?2 Q'B:BM H/ i 7°QKi?Bb 2T 2b2Mi iBQN
/I2MQi22 X h?2 ;Q HQ7 i?Bb b2imTBbiQ}M/ HQr@/BK2MbB
T 2b2 p2b KQbi Q7 i?2 BKM7 QI KmiBQRNWI BQI/2° + M #2 i° BM2/ G
#v KBMBKBXBM: i?2 2°°Q  #2ir22M i?2 Q'B;BM H/ i M/ Bib
Bb + HH2/i?2 "2+QMIbki XmANVBIQR GI@YBM HT T2 - "BM v * Qb
U"*1V HQbb r b mb2/ 7Q  i?2 JLAah /i b2i- r?2 2 TBt2Hb :
2Bi?2  r?Bi2 Q  #H +F-r?BH2i?2Jalr bmb2/7Q +QMiBMm

xn
L"*l(X;k):% R H@;+ (@1 eR) H@rx) UkX9dV
i=0
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L ja1(X;R) = (Xi  %i)? UKkX93V

1
m
h?Bb TT Q +? HHQrb /BK2MbBQM HBiv 2/ m+iBQM #v +?QQbBM
Hi2Mi bT +2 (Ryd)X "2bB/2b i?Bb- miQ2M+Q/2 b + M #2 mb2/ -
/I2MQBbBM; Q° /BK2MbBQM HBiv "2/ m+iBQM- bi?2H i2Mi 2T 2b2
i?72 KQbi BKTQ'i Mi BM7Q K iBQM (Ry3- RyN)X h?2 +Q 2 B/2 #2
bi®* B;?2i7Q°r '/, B72p2°'vb KTH2 + M#2 7TmHHvV "2+QMbi " m+i2/ 7 °Ql
BMi?2H i2Mi bT +2- Bi KB;?i #2 bBKTH2 iQ ;2M2" i2i?2b2 2T 2
i? Mi?2 /i Bib2H7X hQ ++QKTHBb? i?Bb-Bi Bb M2+2bb "viQ +QN\
/IBbi ' B#miBQM Q7 i?22K#2//IBM;bBMi?2H i2MibT +2- b/ i Bb;2M:
7 QK Bib /Bbi B#miBQMX 1bb2MiB HHv- K TTBM&2ir22M i?2 /i
M/ FMQrM /Bbi ' B#miBQM BMW (@ BH +2Rid/T#v2H2 "MBM; irQ
+QM/BiBQM H /B i(BZMm MRQNzx) X h?2 0 1 +?2B2p2b i?Bb +QMi QH
i?72°Qm;? 2;mH Bx iBQM i2 ' K BM i?2 HQbb 7TmM+iBQM- i? i +QI
/IBbi " B#miBQM iQ T'2/2}M2/ T°'BQ™ mbm HHv- KmHiBp "B i2 MC
rBi? x2°Q K2 M M/ mMBi p B M+2X 6Q" i?Bb- i?2 "2;mH "Bx iB
K2 bm 2 i?2 /Bz2 2M+2 #2ir22M /Bz2 2M+2 #2ir22M i?2 H2 M2/ H |
M/ i?2 T°'BQ - r?B+? Bb /B{+mHi b i?2 /Bbi B#miBQM BM i?2 H i
FMQrMi? Qm;? b KTH2b Q7 BiX hQ +B " +mKp2MiEBb- 1?2 2M+Q/Z
K ThbiQK2 WMi/p B M®@Z MQ K H/Bbi B#miBQMBMIi?2H i2MibT +:
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T QT2 iB2b#mi? b HbQ #22M b?QrM iQ 2M #H2RQ 2/ i @2{+B2M
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M/ :2M2° H BKT Qp2K2Mi BM b KTH2 [m HBiv (Rk8)X >Qr
7Q°r "/ M2iFQBF p BH #H2 Bi + M #2 #2M2}+B HDQ, mM Bi BN\
BMbi2 / Q7 BM+Q TQ  iBM; i?2 T'QT2 ivT 2/B+DBQMX q?2M
F Bb+ HH2/ 02'b iBH2 mtBHB v _2:'2bbQ f*H bbB}2 Uo _
+ M #2 BM/2T2M/2MiHv mb2/ BM /Bz2 2Mi b+2M "BQbX h?B
kXe+X 6Q° o0 fo*@: L QMHV i?2 :2M2" iQ  HQbb 7mM+iBQ
T 2i° BMBb mb2/- MQ H #2Hb "2 M22/2/,

LGOf@:L(X;k‘): LG(R‘)"— I—Jal yt,F(%) UkXe9V

H;Q Bi?K kXS I SMB@# i+? : Li° BMBM; rBi? T ' 2i° BM2/ o _fo *

_2[mB 2, ai i T > K2iZFxbQ7

_2[mB 2, ai i T = K2i2xGh Q7

_2[mB 25, ai i T K2iDb Q7
~2[mB2,G2 "MBM; " i2

_2[mBMm," i+? bBx2

_2[MB N1 MK#2> Q7 i° BMBM; 2TQ+?b
2[mB '2,h /2@Qz T ~ K2i2°

_2[mBTr;,or LmMK#2> Q7 T°QT2 iB2b

7TN279+78
a?m|R, y
t 1U" i+? +QmMi2°V
reBH2n N /Q
0 Ar it:”(t 1)n+1L(\/‘);F(t(‘))) UTT QtBK i2 ;" /IB2MibV
F F g UIT/ i2 T K2i2 bV
t t+1
2M/ r?BH2
2M/ 7Q°

TN210+70
a?m|R, y
t 1U" i+? +QmMi2°V
reBH2n N /Q
fXDji2f(tel)n+1;:::;tamgg _ M/QK b KTH2XD(T 'AQK
fuDji2f(tel)n+1;:::tamgg _ M/QK b KTH2HO7ITQ K
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1 Ptn i i N . < .
0o a7 pide oee Lo(t5G L (40) U TT QtBK i2 ;" DIB2Wib

0 af fi}t yn Lo(G: L )+ Liyaz VF(G L (2M))
D b Op UIT/ i2 T KZD2 v
G c O UIT/ i2T > K@2 W
t t+1
2M/ r?BH2
2M/ 7Q°

.BzmbBQM JQ/2Hb

.2MQBbBM; .BzmbBQ@M 38/BBHI7 H i2Mi bT +2 ;2M2" iBp2 KQ/2H
BMi"Q/m+2/ #v aQ? B i@ HBR D) BBMMKYR8X h?2b2 KQ/2Hb 7mM+iBQ N
/Bz2 2MiHv 7°QK Qi?2  H i2Mi bT +2 KQ/2HbX AMbi2 / Q7 H2 "MB
#2ir22M i?22 H i2Mi bT +2 M/ i?2 /i bT +2-i?2v H2 "M iQ "2p2'b
T Q+2bb i? i BM+ 2K2Mi HHv i® Mb7Q Kb /i BMiQ Bib 2T 2b2M]
bT +2X 1 +?TQHiPTH BM i?2 7Q°r "/ /BzmbBQM T Q+2bb //b bK Ht
Q7 MQBb2iQi?2 +QKTQM2Mib Q7 i?2 Q B;BM H/ i mMiBHi?2p Hr
2 /IBbi"B#mi2/ +QKTH2i2Hv ~ M/QKHvX h?Bb Bb biQ+? biB+ T
/Bbi"B#miBQM Q7 2 +?2 bi2T6b Qmi+QK2 /2T2M/b bQH2HV QM i?2 /B
Q7 i?2 T 2pBQmb bi2TX h?Bb K F2b Bi TQbbB#H2 iQ KQ/2H i?2 T
+? BM DbiQ+? biB+ KQ/2H BM r?B+? i?2 T ' Q# #BHBiv Q7 i MbBil
bi i2 Bb /2i2 " KBM2/ 2MiB 2Hv #v i?2 +m  2Mi btp i ZKtebQ /i Q7 i?22 :
i22 7Q°r */ T ®t+Abp Bb ;Bp2M b,

N
q( terj to) = q( te te 1) UkXe8V
t=1
h?2p B M+2 Q71?2 //2/: mbbB M MQBb2 /2T2M/b QM i?2 +m "2Mi
t- M/ Bb /Dmbi2/ i2 +? bi2T ++Q /BM; iQ;::p; B M+2 b+?22/mH?2

. p
a(tgte 1) = N(t; 1 et A UkXeeV

A7 i22°2 +?2Qb2M bK HH 2MQm:?- 7Q  : mbbB M MQBb2 Bi Bb TQbb
T Q+2bb i?2°Qm;? bBKBH  ~ ®M:24jtR kB - HDD 22i2 " KBM2/ #v
MQ K H/Bbi'B#miBQM,

v
p (tur)=p(ty) p (t 1jto) UkXedV

t=1
P (te 4jt)=N(te 1; (t;t);  (tit) UkXe3V
p(tr) = N(tr;0; A UkXeNV
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6B;m 2 KXB?B+ H KQ/2H Q7 i?2 7Q r */ M/ 2p2 b2 /IBzmbBC(
#Qi? /B 2+iBQMb-2 +? bi i2/2T2M/b QMHv QM Bib BK
7QKBM: J "FQp +? BMX

"Qi?i?27Q°r "/ M/ 2p2°b2 T Q+2bb2b "2b?QrM BM 6B;m" 2 k
T Q+2bb Bb /2}M2/ #v MQ'K H /Bbi ' B#miBQtMY) QWIHV i?2 7
(t;t) "2T 2b2MiBM;i?2 K2 M M/p "B M+2 M22/iQ #2 2biBK
M2irQ F/m BM;i° BMBM:X h?Bb KQ/2H + M #2i° BM2/ #v KBM
mTT2  #QmM/ QM i?2 M2; iBp@Q HQ?@HBBBHEB2Q® 2 7Q" ?Qr r
i?72J "FQp *? BM 2tTH BMb i?2 Q#b2 p2// i (RKN),

" #

LO= B HeiL] B HE UkXdyV

r?2°2rBi? 1[X kXe8 M/ 1[X kXed,

# #
5 X .
Eq H%D—; (th) = Eq H Q(tr) H (tt 4t UkXdRV
( t1:TJ t0) t 1 q( tt] t 1)

h?Bb #QmM/ + M #2 2r Bii2M mbBM; EmHH# +F@G2B#H2 |
:mbbB Mb,

h X
L()= Eq Dk (o(tr]to)kp(tr)) + Dy (a(te 1 te; to)kp (t¢ 1j tr))
i t>1 U kXd kV
H @ ;(to] ty)

bBKTHB}2/ p2 ' bBQM Q7 i?Bb Q#D2+iBR2 rHHREKMI))XQ /AM2/
i?Bb bBKTHB}2/ Q#D2+iBg:ti BOH2THW 22/ rBi? mMi® BM2/- |
[2T2M/2Mi +QMHt) MiBi-X h?2 bBKTHB}+ iBQNt:D; BBEKN; 2
+QKTH2tX Ai "2HB2b QM i?2 T°QT2 iv Q7 i?2t7® M #W2T Q+2|
/B 2+iHv b KTH2/ 7°QK KQ/B}2/ MQ K H /Bbi'B#miBQM,

Q(ttjto):N(tt;p_ttO;(l ) UkXdjV

rBi?2, =1  M/,:= Q}:1 ‘X h?Bb HHQrb 2T ~ K2ti2WBx iBQM (
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7TmMM+iBQMWQ7Q N (0:1),

ti( to; ):p_tto"'pl t UkXdoV

IbBM; i?Bb 2T 2b2Mi iBQM- i?@tMP i MH/RIBnibQ/FQ TT QtBK i2
7T°QK BMbi2 /XQ7/2MQi2b i?2 T ° K2i2°'b Q7 i?2 M2m™ H M2irQ FX
brBi+? 7 QKt) M/ (t;t) iQ Bbr? ii?2M H2 /b iQ i?2 bBKTHB}2/
p2 bBQM Q7 i?2 Q#D2+iBp2,

h i
L() = Egy: K (t;; t)k? UkXd8Vv

H:Q ' Bi?K kXXBMB@# i+? i BMBM; Q7 .BzmbBQM JQ/2Hb
_2[mB 2, ai i T K2i2'b Q7

_2[mB 2,G2 "MBM; " i2

_2[mBY2," i+? bBx2

_2[MB Nar0+2d MK#2 Q7 i° BMBM; 2TQ+?b
_2[MBTR, LmK#2 Q7 /BzmbBQM bi2Th

_2[mBY; s ft))ji2f1;:::;Ngg, h> BMBM; / |

7QIBM,;:::;Tg /Q

1
Q.

2M/ 7Q°
7TN27q+78

a?mlR gwm

j 1U" i+?2 +QmMi2°V
rBH2n N /Q

t

ftOji2f(en+1;:::;jamgg _ M/QK b KTH2AKWZL:QKIg)
f <i>ji2f(’L-1)n+1;:::;j agg _ M/QK b KTH2(@ QK
0 T gk P PT g 0oy

g UIT/ i2 T K2i2 bV
j j+1
2M/ r?BH2

2M/ 7Q°
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*QM/BiBQM H .BzmbBQM JQ/2HDb

GBF2 Qi?2 " H i2Mi bT +2 KQ/2Hb- .BzmbBQM JQ/2Hb 2bb2MiE
i?72/Bbi B#miBQM ;Bp2M #VPi(2ARX hBMBQ@I//mM+42 b KTH2b rBi? bT:
i ;2 T°QT2 iB2b- b2p2° H K2i?Q/b ? p2 #22M /2p2HQT2/ iC
JQ/2Hb QM i?2b2 T°' QT2 iB2b-2M #HBMtj V2 BKIb@2b/ K TeH)Z 7 ~ (
/IBzmbBQM KQ/2Hb- +QM/BiBQMBM; i?2}M H/Bbi " B#miBQM
bi2T Q7 i?2 "2p2 pAtT 1jg+2Kb*QM/BiBQMBM; K2i?Q/b 7Q " /E
KQ/2Hb "2 KQ 2 Q7i2M 272 "2/ iQ b ;mB/ M+2 i2+?MB[m2
+H bbB}2/ BMiQ irQ + i2;Q°B2b, +H bbB}2" ;mB/ M+2 M/ +H |

AMi Q/m+2/ #2ia®Rjy)- i?2 B/2 #2?BM/ +H bbB}2" ;mB/ M
TH p4t 1jt; V) rBi? KQ'2 2 bviQ +QKTmi2 p2°bBQM /2 Bp2/
i?72Q 2K,

P (te 1tV =2p (t 1jt; Yp (M t) UkXdeV

r?2°2 Bb MQ' K HBx iBQM +Q2{+B2MiX IbBM; i?Bb KQ/B}2/
M/ LB+?QH (RjR) /2KQMbi  i2/i? i i?2 "2p2°b2 T Q+2bb + N
bBKTHvV "2THMBBM; KQ/B}2/ K2, M

~ (tut)=  (tot)+s (t)r  HQ;(Vty) UkXddV

re2°'2 Bb b+ HBM; 7 +iQ mb2/iQ +QMi QH i?2 BM~m2M+2
M+2 QM i?2 Qp2° HHi° BMBM; T QHBhbHX)RQ BRTKTmM2H v

i BM2/iBK2@/2T2M/EMsi HE)bBR}22fmB 2/ iQ H2 "M i?2 +QM/
T'Q# #BHEtYX hQ i° BM i?2 +H bbB}2'- T B'(#;Q)7 i2BMBM;
M22/2/X h?2b2 T B'b "2 ;2M2" i2/ #v (tobY)b NK/TIRBM; TTRIK @
BM; i?27Q°r "/ T°Q+2bk i OVvHQKTHBMq ZjtQ X h?Bb TT ' Q +?
2Mbm ™ 2b i? 11?2 +H bbB}2  ? b ++2bb iQ iBK2@/2T2M/2Mi
/i -2M #HBM; BiiQ T'QpB/2 ++m i2; /B2Mib7Q +QM/BiBC(
T Q+2bbX

>Qr2p2°- bi° BMBM: M //BiBQM H +H bbB}2 QM MQBb2/ / i
+QKTH2tBiv iQ i?2 i° BMBNj TBERIKBBIEi O0m+2/ M TT'Q
i?2v + HH2bDbB12 @7 2i: mMBMMNB+BQM /BzmbBQM KQ/2HbX h-
/IBb+ /b i?2 +H bbB}2" M/ BMi'Q/m+2b T Q+ZhpH B2 2 bB
i* BM2/ QM #Qi? +QM/BiBQM H M/ mM+QM/BiBQM H :2M2" jiE
i BMBM:; bBKTHV x2 Qb "2 mb2/ 7Q Qi BM+Bi+bil2 B/2M+E}2ATBiB (
2M2° iBQM= (t;0)X .m BM; i° BMBM; Bi Bb ° M/QKHv /2i2°
+QM/BiBQM H Q mM+QM/BiBQM H +H bb B/2MiB}2  Bb mb?2
r?B+? mMM+QM/BiBQM H b KTHBM: BhOWb(R|BX mdM2H HB QM)
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Bb T2 7Q K2/ mbBM: i?2 HBM2 ~ +QK#BM iBQM Q7 i?2 +QM/BiBQ
T 2/B+iBQMb,
~(tyH=1Q+w) (toHh w (t) UkXd3V

r?2°® Bb i?2 r2B;?i /2i2 °KBMBM; i?2 BM~m2M+2 Q7 i?2 +QM/BiBC
w=0 b KTHBM; QMHV "2HB2b QM i?2 +QW+/BiBQM iHFRRI2B- r?BH2
MM+QM/BiBQM H KQ/2H BMiQ ++QmMiX

*QMbi® BMi G2 "MBM; BM :2M2" iBp2 JQ/2HDb

g?BH2 ;2M2" iBp2 KQ/2Hb ;2M2" HHv BKiQ TT QtBK i2i?2 /Bbi B
BM; /i b2i-BiBb Q7i2M H2bb + m+B HiQ K i+? i?2 2t +i T°"Q# #BH
M/ KQ 2BKTQ' i MiiQB/2MiB7vb KTH2b i? i}irBi?BMi?2 Q B;BM
+QMbB/2 2/ p HB/ r?BH2 K BMi BMBM; +2°i BM/2;°22 Q7 /IBp2'kL
iQ;2M2 i2 "2 HBbiB+ BK ;2b Q7 + ibBiBbKQ 2BKTQ' i MiiQ pQB
Q7 7m -i? MiQ 2t +iHv K i+? i?2 /Bbi B#miBQM Q7 M im> H7m  +
#BHBiv iQ TB+F mT bm+? /2bB;M +QMbi° BMib 77 QK Dmbi b2i Q
QM2 Q7 i?2 +Q 2 bi ' 2M;i? Q7 ;2M2" iBp2 KQ/2HbX >Qr2p2 - 2p2N
IM/BM; i?2 2t +i #QmM/ v Q7 i?2 p HB/ bT +2 + M #2 /IB{+mHi # b.
['i HQM2 (Rj9)- 2bT2+B HHv r?2Mi?2 2 Bb b? "T+miQz #2ir22M
Ii X

PM2 Q7 i?2 "2 bQMb Bi Bb bQ /B{+mHi iQ /2i2°KBM2 i?2 #QmM/ °
M/ BMp HB/ /i Bb i? i i?Bb #QmM/ v Bb /2i2 " KBM2/ mbBM; / i
Dmbi QM2 bB/2- bi" BMBM; QMHvV mb2b p HB// i X AMi Q/m+BM
M2; iBp2 /i BMiQi?2i° BMBM; T Q+2bb Q7 ;2M2" iBp2 KQ/2Hb
Qi?2 bB/2Q71i?2/2+BbBQM#QmM/ "'vX bQF M M/ a22H K MimH (
TT Q +? bi2 +?BM; KQ/2H r? i MQiiQ H2 "MX h?2vBM+Q TQ .
BMiQi?2i  BMBM; Q7 : L#v T QpB/BM; i?2 /Bb+ BKBM iQ rBi?
M/i° BMBM; BiiQ +H bbB7v/ i BMiQi? 22+ i2;Q B2b, p HB/- BMrg
/i X bBKBH ° TT' Q +?2r bi F2ZRI#WHB]MIMQNBMi Q/m+BM;
b2+QM/ /Bb+ BKBM iQ  QmiTmii? i /2i2°"KBM2b B7 /i Bbp HB/ Q"
M mtBHB 'v +H bbB}2 i?2v r2°2 HbQ #H2 iQ 2ti2M/ i?Bb TT C
KQ/2Hb M/ 7m i?2 b?Qr2/i? i //IBM; BMp HB// i BbKm+? KQ 2 p
/[IBM; [//IBiBQM Hp HB/ b KTH2bX

6Q  i?2b2 TT Q +?22b Bi? biQ #2 /2+B/2/ #27Q 2 i  BMBM; r?B+?
BMp HB/X >Qr2p2' - BM i?2 "2+2Miv2 b M TT'Q +?2 7Q  i?2 i B
KQ/2Hb i? i 2 M/H2b i?Bb KQ 2 ~2tB#H2 ? b #2+QK2 KQ 2 rB/2 bT
70 i2ti@IQ@BK ;2 :2M2° iBQMX L2: iBp2 T'QKTib /2b+ BTiBQNMN
#2 2t+HmM/2/ 7°QK i?2 :2M2" iBp2 BK :2b 2 mb2/ BM //BiBQM i
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T QKTibiQ BKT Qp2i?2[m HBiv Q7 ;2M2" i2/ BK ;2b (Rje)X
T QKTib/Q2b MQi2p2M "2[mB 2 Mv +? M;2b iQii?2RjdBMBM; T
7QMM/i? i T QKTib + M #2 +QK#BM2/ Q" M2; i2/ /m BM; i?2
#v KQ/B7vBMbB}2 @7 22CmBi #W+Hi2 BM; i?2 b+Q 2 7TmM+iB
kXd3V-i?2v 2z2+iBp2Hv + 2 i2/i?2 2[mBp H2Mi Q7 HQ;B+ |
M2; iBQM ULPhV 7Q T QKTibX

S2°? Tb 2p2M KQ 2 BKTQ'i Mii? M ?2Qr M2; iBp2 T'QKTib "2
/IBzmbBQM KQ/2Hb Bb ?2Qr i?2b2 T 'QKTibi F2 2z2+iX h?Bb
Q7 " B HRje)-r?2Q M Hvx2/i?2 + Qbb@ ii2MiBQM K Th Q7
h?2b2 K Th 2bb2MiB HHv BM/B+ i2 i?2 HBF2HB?QQ/ Q7 bT2+
'2M2° i2/ BK ;2 (Rj3)X "v /QBM; bQ- i?2v 7QmM/ i? i /m BM
Q7 i?2 /BzmbBQM T Q+2bb- M2: iBp2 T'QKTib BMi"Q/m+2 M
Qmi i?2 TQbBiBp2 MQBb2 "2bTQMDbB#H2 7Q° 7Q KBM; mM/:
am T BbBM;Hv-B7i?2M2; iBp2 T'QKTiBb TTHB2/ QMHv /m E
i?72 + M+2HH iBQM Q7 TQbBiBp2 MQBb2 "2bmHib BM ;2 i2°
MQBb2 BMi?2H i2  bi2Tbh- mHiBK i2HvVBM+"2 bBM; i?2 HBF2F
7Q KBM;X

kX9 J +?BM2 G2 MBM; BMJ2+? MB+ H
J2i Ki2 B Hb

Pp2" i?2 "2+2Mi v2 "b- K +?BM2 H2 "MBM; KQ/2Hb ? p2 #2:
iQ ++2H2  i2 i?2 /2bB:M Q7 K2+? MB+ H K2i K i2°B Hb (R)
#22M TTHB2/ T°'BK 'BHV BM irQ ‘2 b, mbBM; T 2/B+iBp2 K
+QKTmi iBQM Q7 K i2'B HT QT2 iB2b- M/ miBHBXBM; BMp2
/2bB;M K2i K i2°B Hb rBi? /2bB 2/i *;2i T'QT2iB2bX

kX9XR S 'QT2'iv S '2/B+iBQM

bb2bbBM; i?2K i2’B HT QT2 iB2b Q7 M2r K2i K i2'B HBb +
Bib TQi2MiB H mb27mHM2bb M/ TTHB+ iBQMbX hQ /2i2 KI
2tT2 BK2Mib Q° bBKmH iBQMb + M #2 mb2/X gq?BH2 2tT2 B
T 2+Bb2- bBKmH iBQMb + M #2 miQK i2/ 7Q  ?B;?2i?2°Qm;?T
K2Mi Q7 H ;2 MmK#2 Q7 /Bz2 2Mibi'm+im 2bX J +?BM2 H:
T 2/B+ii?2 T'QT2 iB2b Q7 K2i K i2°B Hbc ?2Qr2p2° - b r2 FMC
i BMBM: i?2b2 KQ/2Hb "2[mB 2b HQi Q7 /i -7Q r?B+?i?2
M22/iQ #2 Q#i BM2/i?2°Qm:? 2Bi?2  2tT2 ' BK2Mib Q> bBKmH
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Tm TQb2 Q7 bb2bbBM; i?2 T°QT2'iB2b Q7 i?Qmb M/b Q7 bi m+im
7Q° bb2bbBM: bBKBH “bi'm+im 2b\ h?2 Mbr2 iQi?BbBbiQ +°2 i:
2{+B2Mi KQ/2H iQ +QKTmi2 i?2 T°QT2 iB2b Q7 i?Qmb M/b KQ 2 bi
M2+2bb v 7Q  BMp2 b2 M/ :2M2  iBp2 /2bB;M (RjN)X " b2/ QM i?2
+?2Qb2M K +?BM2 H2 "MBM: KQ/2H M/ i?2 "2T 2b2Mi iBQM Q7 i?2
+ M /2i2°KBM2 r?2i?2 BiBb TQbbB#H2 iQ i BM M BMp2 b2 KQ/2H
2M2i HORO9Y) "2TQi2/ “2/m+iBQM Q7 +Qe000h KB@QIMhBK2 7Q"

7 Q282 / vb i@ b2+QM/bX

>Qr2p2° - MQi 2p2'vivTi2 Q7 K +?BM2 H2 "MBM: KQ/2H Bb bmBi #F
T Q#H2Kc i?Bb /2T2M/b QM r? i T'QT2 iB2b b? HH #2 T 2/B+i2/-
K2i K i2'B HBb 2T 2b2Mi2/ M/ r? i "2bi'B+iBQMb "2 BKTQb2/ C
/22T H2 "MBM: KQ/2Hb mb2/ iQ T 2/B+i T'QT2 iB2b Q7 K2+? MB
BM+HmM/2 622/7Q r "/ L2m > H L2irQ Fb U6LLbV- *QMpQHmMiBQM H
U*LLbV- M/:  T?L2m  HL2irQ Fb U:LLbVX

622/7Q°r */ L2m > H L2irQ Fb

bQM2Q7i?2KQbimMBp2'b H/22T H2 "MBM; KQ/2Hb-6LLb 2 MQ
bT2+B}+ ;2QK2i "B+ 2T 2b2Mi iBQM Q7 i?2BMTmi/ i X h?2 BMTmi
+QMp2 i2/ BMiQ 72 im 2 p2+iQ  Ub22 kXjXRVX >Qr2p2 ' -r?2Mi?
"2 ?2B;?@/BK2MbBQM H- Bi #2+QK2b /B{+mHi 7Q° M 6LL iQ ;2M?2
i BMBM; /i (Ne)X *QMb2[m2MiHv- 6LLb "2 #2bi bmBi2/ 7Q° T Q+
"B Hbim+im 2bi? i+ M#2 2z2+iBp2Hv 2T 2b2Mi2/i? Qm;? HQr@
p2+iQ bX

.m2iQ i?Bb HBKBi iBQM Q7 6LLbIiQ HQr@/BK2MbBQM H 2T 2b2Mi
T K2i2 bmb2/1iQ /2b+ B#2 K2+? MB+ H K2i K i2'B Hb ;2M2  HH
i*BTH2 /B;Bib (R9y R93)-rBi? QMHv 72r 2t+2TiBQMb (RON)X b i?
7Q i?2b2 bi'm+im 2b Bb iQ #2 #H2 iQ #2 /2b+ B#2/ mbBM; HQI
"2b2Mi iIBQM- i?2v BM+HmM/2 rB/2  M;2 Q7 /Bz2 2Mi K2+? MBbK
[mMm /°"BH i2° Hb (R9y)- #2 Kb rBi? p "vBM; biBzM2bb (R99) Q" BM
(R98)X

h?2 T°QT2 iB2b T 2/B+i2/ #v 6LLb b?Qr H ;2 p "B2ivX h?2v  M;2
K2+? MB+ HT QT2 'iB2bbm+? buQmM;6bKQ/mHmb (R9j-R99)-bi"
R98)- M/ 2z2+iBp2bi° BM2M2 ;v /2MbBiv (R9R-R93- R9N)-iQ KQ"°
QM2b-bm+? b7Q'r '/ M/ # +Fr '/ bM TTBM; 7Q +2 (R99) M/ #m+
(R9e) BM #2 K@# b2/ K2i K i2°B HbX hQ +[mB 2 i?2i° BMBM; /
i BM 6LL-i?2b2 T°QT2'iB2b Kmbi #2 +QKTmi #H2 i?°Qm:? bBK
2H2K2Mi M HvbBb U61 V #2BM; i?2 K2i?Q/ mb2/ BM HH + b2b K
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T ;° T?X

h BMBM; /i b2ib7Q 6LLb mbm HHv +QMbBbi Q7 i?7Qmb M/
2t+2TiBQMb "2 TQbbB#H2B7 1?2 /2bB;MbT +2 Bb2F2AXbK HH
(R9R) bm++2bb7mHHvVi° BM2/ MG6LLIQ T 2/B+ibi> BM2M2";
T M2Hb mbBM; QMHv ?mM/ 2/ b KTH2b #v HBKBIiBM; i?2 7Q |
iQ7Qm /Bb+ 2i2 p Hm2b 2 +?X

*QMPQHMIBQM H L2m™ H L2irQ Fb

q?BH2 6LLb "2 r2HH@bmBi2/ 7Q  T°Q+2bbBM; K2i K i2 B H
"2T7°2b2Mi iBQMb- *LLb "2 /2bB;M2/7Q  ;"B/@HBF2/i M/ +
/IBK2MbBQM H BMTmib B7 i?2v "2 T°QT2 Hv bi'm+im 2/ (Ne
M im'2 Q7 K2i K i2'B Hb + M #2 2 bBHv + Tim 2/ mbBM; T2’
*QMPQHMIBQM H H v2'bX *QMb2[m2MiHv- *LLb 2 Q7i2M
r2Qb2 mMBi +2HHb 2 2T 2b2Mi2/ #v k. TBt2H ;"B/b Q" j. |
R8y R8K)- 2p2M B7 T * K2i2  MmK#2'b 2 HQrX

.m2 iQ i?Bb-i?2 bBx2b Q7 i?2 K2i K i2'B H 2T 2b2Mi iBQM
p 'vbB;MB}+ MiHv 7°7QK "QmM/ ?mM/ 2/ 2H2K2Mib (98- R8
i?72° M;2 KM ;2 #H2 #v 6LLb-iQ " vbrBi? b2p2° Hi?Qmb N\
6Q  H ;2 MMK#2 b Q7 2H2K2Mib- i?2b2 2T 2b2Mi iBQMb #
/2bB;Mb "2 MQ HQM;2 iB2/iQ DbT2+B}+ +H bb Q7 K2i K i2 B
T K2i2'b QMHv HBKBib i?2 KBMBKmK bBx2 Q7 i?2 K2+? MB&G
BM i?2 mMBi +2HHbX 6m’i?2 'KQ 2- 7Q  i?Bb "2 bQM- i?2b:
2KTHQV2/ rBi? ;2M2iB+ H;Q ' Bi?Kb Q" iQTQHQ;v QTiBKBxX i
+QMPQHMIBQM HM2m™ HM2irQ'Fb ;QQ/ +?QB+2 bbm "Q;
rBi? i?2b2 K2i?Q/b (R8R- R89)X

aBKBH " iQi?2 2T 2b2Mi iBQMb mb2/-i?22°2Bb HbQ H “:2 /I
Q7i  BMBM: /i "2[mB 2/iQ i  BMi?2b2 KQ/2HbX h?Bb MmK#
Q7 i?2 +?2Qb2M 2T 2b2Mi iBQM- b r2HH b i?2p 'B M+2 Q7

M:2 7°QK b2p2° H ?mM/ 2/ (R8y)iQ Qp2° KBHHBQM (R88)
i?72H ;2 MmMK#2 Q7 b KTH2b M22/2/7Q i° BMBM;- 61 Bb mb
i?72 K2+? MB+ HT QT2 iB2b Q7 i?2 i  BMBM; / i X

h?2 K2+? MB+ HT QT2 iB2b T 2/B+i2/ #v *LLb > M;2 7°QK # b
2°iB2b bm+? b biBzM2bb (R8y- R8R) M/ SQBbbQM&6b * iBQ
QM2b- HBF2 i?2 b? T2 2t?B#Bi2/ mM/2" /2720 KB&A) (98) X
2p2M T 2/B+i2/i?2 2{+B2M+v Q7 K2+? MB+ HTHB2 b #mBHi
bi m+im 2X
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T T?2L2m” HL2irQ Fb

bi?2M K2 bm;;2bib-:> T?L2m  HL2irQ Fb U:LLbV 2 bT2+B}+ H
iQ T°Q+2bb/ i 2T 2b2Mi2/BMi?27Q K Q7: T?b (R8e)X :> T? 2T
T "iB+mH "Hv r2HH@bmBi2/ 7Q K Mv K2i K i2°'B H bi'm+im 2b- 2
H iiB+2 K2i K i2'B Hb-r?B+? "2 2bb2MiB HHv +QKTQb2/ Q7 BMi2
//BIiBQM iQ K2b? M/ H iiB+2 2T 2b2Mi iBQMb (R9e- R8d)- :LLb

iQ T'2/B+ii?2 T°QT2iB2b 7Q  TQ Qmb K2i K 22 B{RI®X) 6Q 2t KTH:
TTHB2/ :LLbiQ TQ ' Qmb K2i K i2'B Hb #v +QMp2 iBM; i?2K BMiQ |
2H2K2Mib +QMM2+i2/ #v MQMHBM 27 BH{RBM)bT THBR2 022K 1Q

i. TQ Qmb b?2HH K2i K i2°B Hb mbBM:; T'BK H M/ + vbi H ;> T? 2

GBF2 *LLb-:LLb "2r2HH bmBi2/iQ T Q+2bb ?B;?2 @/BK2MbBQM
;0 T?b Qz2° KQ 2 ~2tB#H2 "2T 2b2Mi iBQM rBi? 72r2° T ~ K2i2'b
HBF2 bi m+im 2b "2[mB 2/ 7Q *LLb-r?B+?Bbr?v:LLb 2KQ 27 2
BMi? 22@/BK2MbBQM H b2iiBM;b (R8d- R8N)X AM bm+? + b2b- ;"
+m#B+ HHv rBi? "2bQHmMIiBQM-r?2°2 b i?2 /D +2M+v K i"Bt Q7
[m /" iB+ HHv rBi? i?2 MmK#2 Q7 MQ/2bX :2M2" HHv-7Q K2+? ME
i?72 MmMK#2 Q7 MQ/2bBb "2H iBp2Hv bK HH mbm HHv H2bbi? M 27
w?2Nj HR8d) mb2/ mT iQ kd MQ/2b-r?BH2 i?2 +'vbi H ;" T? "2T°
2KTHQvV2/ #v3ARVER8N) 2[mB 2/ QMHvVv mT iQ 2B;?iX

b rBi? 6LLb M/ *LLb- i?2 MmK#2> Q7 b KTH2b mb2/ iQ i° BM :LL
"2 iHv /2T2M/BM: QM i?2 ivT2 Q7 K2i K i2 B Hb i?2v "2 TTHB2
bBx2b > M;2 7°QK 72r ?2mM/ 2/ b KTH2b (R9e) iQ b2p2  H ?2mM/ 2
(R8d- R8N)- rBi? K2+? MB+ HT QT2 iB2b mbm HHv Q#i BM2/i? Q
T'QT2 ivBM [mM2biBQM Bbi?2 biBzM2bb i2MbQ Q7 i?2 K2i K i2 B H
+QKKQM TTHB+ iBQM Bb T 2/B+iBM; i?2 /27Q K iBQM }2H/ Q7 i
(R9e- R83)X >Qr2p2°-i?2°2 2 HbQ KQ 2 bT2+B HBx2/ TTHB+ i
AM/m Ei HRey) mb2/ :LLb iQ +H bbB7v r?2i?2 i mbb@# b2/ K2i
"2 #2M/BM:@ Q  bi'2i+?BM;:@/QKBM i2/X

kX9Xk AMp2 b2 M/ :2M2 iBp2 .2bB;M

7i2° T 2/B+iBp2 KQ/2H7Q K2i K i2’ B HT QT2 iB2b ? b #22M i  E
b # bBb 7Q  i° BMBM: M BMp2'b2 Q" +QM/BiBQM H :2M2" iBp2
KXjXKVX h?2°2 "2 b2p2  HTQbbB#H2 +?QB+2b 7Q  i?2 +?Bi2+
MQi iQ K2MiBQM HH i?2 QTiBQMb 7Q" ?2vT2 T ~ K2i2  b2H2+iBC
Q7 K2+? MB+ H K2i K i2'B Hb-i?2 KQbi +QKKQMHvV +?2Qb2M KQ/:
+H bb2b, h M/2K L2m" H L2irQ Fb UhLLbV- M/ H i2Mi@bT +2 KQ/:
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h M/2K L2m" H L2irQ Fb

h M/2K L2m > HL2irQ ' Fb Ub22 a2+iBQM kXjXkV T 'QpB/2 +Q
T2i° BM2/ T°QT2'iv T 2/B+iQ  7Q i BMBM; ;2M2" iBp2 |
K2i Ki2°'B HbX h?2v ? p2 #22M mb2/iQ ;2M2" i2 p "B2iv Q7
bm+? bbTBMQ/QB/ (ReR)-i"mbb (Ryj)- M/ FB'B; KB K2i K i
hLLb+ M#2 TTHB2/iQ Mv K2i Ki2’B Hbirm+im 2- bHQM;
BMbm+? rvi? i;2M2" i2//2bB;Mb + MMQi HB2 QmibB/2i?2 "
iQi° BMi?2 T 'QT2'ivT 2/B+iQ X
hQ 7TmH}HH i?2b2 "2bi'B+iBQMb-i?2 +H bb2b Q7 K2i K i2°B H
"2+ 27mHHV +QMbi ' m+i2/ rBi? bm+? T ~ K2i2'Bx iBQM BN\
Q7 hLLb Bbp2 vbi B;?2i7Q'r /-i?Bb +QMbi m+iBQM + M #2+
i? Mi° BMBM; i?2 M2irQ F Bib2H7X 6Q 2t KTH2- iQ Q#i BN
rBi? T ° K2i2'Bx iBQM i? i}libi?2b2 "2pmBHRK2Mibp B blRi/2 F
M2H #Q" i2 +QMbi m+iBQM K2i?Q/X 6B bi- i?2v +QK#BM:
b2p2M 2H2K2Mi "v H iiB+2biQ +'2 i2 MQ 'i?Qi'QTB+ mMBIi +
bi*2i+?2/ M/ Qi i2/- M/ bm#b2[m2MiHv bi 2i+?22/ M/ Qi i2/
Qi?Qi ' QTB+ bvKK2i'vX 6BM HHv-i?2 "2H iBp2 /2MbBiv Q7 i~
p VvVBM; i?2 i?B+FM2bb Q7 i?2 i " mbb2bX

AM :2M2° H- hLLb + M QMHvV T°QpB/2 bBM:H2 K i2 B H bi'm
T'QT2iB2bX q?BH2 i?Bb Bb MQi M Bbbm2 7Q K Mv TTHB+ |
#QM2@KBK2iB+ b+ zQH/b (ReR)- KmMHIiBTH2bQHmMiBQMb + M
TT'Q +?iQ Q#i BMBM; KmHiBTH2 mMBi +2HHb 7°QK hLL Bb
BMiQ bQK2 Q7 i?2 hLL6b H v2 b (Ryj)X

G i2Mi aT +2 JQ/2Hb

brBi? Qi?2 /i -i?2 KQbi #2M2}+B H 72 im 2 Q7 H i2Mi bT
/[2bB;M Q7 K2+? MB+ HK2i Ki2'B HbBb bi?2B M K2 bm;;z
iQi?2H i2MibT +2X h?Bb 72 im 2 HHQrb i?2b2 KQ/2Hb iQ 2
K2i Ki2°’B Hbi'm+im 2b 7Q" i?2 b K2 Ki2'B HT QT2 iB2b
/IBbi ' B#miBQM BM i?2 H i2Mi bT +2 Ub22 a2+iBQM kXjXkVX

Hi2 "M iBp2Hv- B7 i?2 QTiBKBx iBQM Q7 K2i K i2'B Hbi'm
+ M#2 T2 7Q K2/ BMi?2 H i2Mi bT +2-r?B+? Bb mbm HHv HQ
2/ m+BM; +QKTmi iBQM iBK2X h?Bb "2[mB 2b "2; 2bbBp2 K¢
i iIBQMb BM i?2 H i2Mi bT +2iQ i?2 T QT2'iB2b Q7 i?2 K2i K
KQ/2H- Bi Bb M2+2bb v iQ Q#i BM i?2 2M+Q/BM; Q7 i?2 i  E
bT +2-r?B+?Bbr?vi?Bb TT ' Q +? Bbmbm HH®2i 2H{R8d)i2/iQ o
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mb2/ i?Bb TT Q +? rBi? 0 1iQ QTiBKBx2 i?2 biBzM2bb i2MbQ"
K2i K i2'B HbX 6m i?2 KiQHR @ MQ#b2 p2/-i? i r?2Mi?2 2:°2bbQ"
Bbi> BM2/iQ:2i?2  rBi? i?2 2M+Q/2° M/ /2+Q/2 - /2bB:Mb +Hmb
bT +2 MQi QMHV #v b? T2 bBKBH "Biv- #mi HbQ T QT2 iv- r?B+?
/2bB;M KmHiIBTH2 K2i K i2’B H7 KBHB2bX

"2bB/2b mMbBM; o 1 rBi? "2:°2bbQ  BM i?2 H i2Mi bT +2 7Q° Q-
K2i K i2'B Hb-bi M/ */ +QM/BiBQM Ho 1b+ M #2 mb2/7Q  i?2 BN
K2+? MB+ HK2i K i2'B HbX 6QiBWNReN RKTHR@Y2/ +QM/BiBQM H
01 +QK#BM2/rBi? "2/m+2/@Q /2  KQ/2HBM; iQ /2bB;M mMBi +2H
BKT +ir p2i° MbKBbbBQM BM 22t :QM HK2i K i2'B HX >Qr2p2° - :
T QKBM2Mii? Mo 1b- bi?2vi2M/iQ T°Q/m+2 ?B;?22  [m HBiv/ i |

*QM/BiBQM2/: Lb ? p2 #22M mb2/iQ + 2 i2 #Qi? k. (Ree) M/ j. K2i
(R- Red- Re3)X h?Bb BM+HmM/2b /Bz2 2Mi K2i?Q/b Q7 +QM/BiBQMI
BM+Q ' TQ  iBM; 02 b iBH2 2;°2bbQ b #2BM; i?2 KQbi +QKKQM (R-
Qi?2° TT Q +?2b-bm+? b i?2 bi M/ '/ +QM/BiBQM H : L-? p2 H
(Ree)X 02 b iBH2 2;°2bbQ'b "2 T "iB+mH "Hv +QKKQM 7Q  K2+7?
#2+ mb2i?2v+ M#2 T 2i° BM2/ QM bBKmH iBQM/ i - HHQrBM; 7Q
M/ ;" IB2Mi +QKTmi iBQM /m 'BM; i?2i° BMBM; Q7 i?2 ;2M2" iBp2 K
HbQ #2 mb2/iQ QTIiBKBx2 K22IKHREBNHmM» 2/ Q: L "+?Bi2+im’ 2

iQi°BM M2m™ H M2irQ ' F i? i ;2M2" i2/ p "B2iv Q7 /Bz2 2Mi bi’
M2 @K tBKmK MQ K HBx2/ biBzM2bb #v KQ/B7vBM; i?2 /Bb+ BK
MbBM; i?2 T'Q# #BHBivi? i bi'm+im 2 Bb 7' QK i?2i° BMBM; / i
T Q# #BHBivi? i bi'm+im 2 ? b ?B;? biBzM2bb b i?2 /Bb+ BKBM

M2r2' //BiBQM iQ i?2 H i2MibT +2 KQ/2Hb mb2/ 7Q" K2i K i2°B H

.2MQBbBM; .BzmbBQM JQ/2HbX .BzmbBQM KQ/2Hb 2 FMQrM iC
M/ o 1b BMi?2 [m HBiv Q7 :2M2  i2//i 7Q b2p2  Hi bFb- BM+H
QTiBKBx iBQM BM i?2 K2+? MB+ H /QK BM (Rdy)X >Qr2p2'- i B
rBi? /BzmbBQM KQ/2Hb "2 KQ 2 +QKTmi iBQM HHV 2tT2MbBp2X *C
ivTB+ HHv TTHB2/iQ KQ 2 +QKTH2t T'Q#H2Kb- bm+? b :2M2" i
i? i }i bT2+B}+ bi'2bb@bi° BM +m p2b (RdR)X " bi2F M/ EQ+?K
2KTHQV2/ pB/2Q /BzmbBQM :2M2" iBp2 KQ/2H iQ T 2/B+ii?2 MQM
M/ bi'2bb "2bTQMb2 Q7 K2+? MB+ H K2i K i2'B Hb # b2/ QM k. : |
}2H/b X

Pp2 HH-H i2MibT +2 KQ/2Hb + M #2 mb2/rBi? rB/2  M;2 Q7 K2i
bi'mbb bi'm+im 2b (R8d)- +?B> H K2i K i2'B Hb (Red)- M/ K2i K
i'BTHvV T2'BQ/B+ KBMBK H bm' 7 +2b (Re3)X aiBHH- b i?2v 2
T Q+2bbBM;-i?2b2 KQ/2Hb 2 KQbi Q7i2M mb2/ rBi? TBt2H Q" pQ
Q7 i?2/2bB:M bT +2 (Rej- Ree- ReN- RdR- Rdk)X
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J2i K i2'B Hb rBi? +m p2/
+QKTQM2Mib

i XR " +F;"QmM/
jXRXR GBi2  im 2 “2pB2r

PM27Q+mb Q7 "2b2 "+? QM K2i Ki2'B Hbi'm+im 2b ? b #22M
#2 /12b+ B#2/ b M ~ M;2K2Mi Q7 bi® B;?i #2 Kb rBi? B/2N
+QMM2+iBM; b? "2/ MQ/2b (Rdj)X .2bTBi2 mbBM; Dmbi i?2b2
#HQ+Fb-i?2 "2bmHIBM; K2i Ki2°'B Hbi'rm+im'2b "2 FMQrM
K2+? MB+ HT QT2 iB2b-2bT2+B HHv 7Q  i?2B° #BHBiviQ T
H ;2 MmK#2 Q7 K2i K i2'B HbrBi? M2; iBp2 SQBbbQM&b " i
KQbi Q7 r?B+? mb2 i?2 2@2Mi° Mi K2+? MBbKX h?Bb K2+?
7TQ K2/ #v i?2 +QMM2+iBQMb #2ir22M #2 Kb rBi?BMi?2 mMBi -
Bb /27Q K2/-i?2b2 ?BM;2b bi” B;?i2M- Tmb?BM; i?B" "/ +QN
h?Bb K2+? MBbKr b}'biBMi"Q/m+2/BM "2@2Mi° Mi 2QM2v+Q
2i HORdA9) M/ H i2°  mb2/ BM Qi?2° K2i Ki2°'B Hb bm+? b
bi > 7Q K (N) bi'm+im 2bX h?Bb #2? pBQ > Bb KQbiHv #2M;
Bb ivTB+ HHv bbQ+B i2/ rBi? HQr2 biBzM2bb +QKT "2/ iQ
#2? pBQ (Rd8- Rde)X hQ +'2 i2KQ 2 bi'2i+?BM;@/QKBM i2
biBzM2bb- TT ' Q +?22b? p2T'BK 'BHvVv7Q+mb2/ QM +QK#BMB|
M/ MQM@ mt2iB+ mMBi +2HHb rBi? //BiBQM HHORQIMM?2+iB]
+QK#BM2/ "2@2Mi° Mi ?2QM2v+QK# bi'm+im 2b rBi?2i2;mH ~ ?
HRdA3) +QK#BM2/i?2K rBi? "2;mH ~?2QM2v+QK# M/ bi ~bi m-
2i HRAN) +QK#BM2/ i?2K rBi? ~"Qrbi'm+im 2bX PMi?2 Qi~
BM+'2 b2 +QKTHB M+2 BM bm+? K2i K i2°'B Hbi'm+im 2b ?
bi® B;?i #2 Kb rBi? +m ' p2/ QM2b (R3y)X
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AM ;2M2° H+QMi QHHBM; +m p im 2 Q7 i?2 #2 Kb ? b #22M b?Qr
+QMi"QH MQi QMHv i?2 tB H M/ #2M/BM; biBzM2bb Q7 i?2 #2 K
HbQ i?2 biBzM2bb Q7 i?2 K2i Ki2°'B H b r?QH2 (R3))X *m p2/ #
#22M bm++2bb7mHHvV TTHB2/iQ BM+ 2 b2 2M2 ;v #bQ TiBQM (|
SQBbbQM6b " iBQ (R3e) Q7 K2i Ki2'B HbX h?2 K BM /B{+mHiv rB
iQIM/ 2zB+2Mi MmMK2 B+ H 2T 2b2Mi iBQMb 7Q i?2KX AM HBi2" i
Q7 T  K2i'B+ +m p2b 2T 2b2MiBM; +m p2/ #2 Kb + M #2 7QmM/,
M/ "G0xB2  bTHBM2b (Rdj)X "+b HHQr bBKTH2 T ° K2i2 ' Bx iBQM ¢
T M;2-#mi ? p2 QMHvV HBKBi2/ " M;2 Q7 p B #BHBiv i? Qm;? i?
mb2/iQ + mb2 Qi iBQM Q7 i?2 MQ/2 r?2M i?2v "2 /27Q K2/X h
mb2/ BM +QK#BM iBQM rBi? bi®™ B;?i #2 Kb iQ T°'Q/m+2 K2i K i2"l
+QKTHB M+2- Q7i2M BM +QK#BM iBQM rBi? mt2iB+ #2? pBQ (RR
#2 Kb "2 T ° K2i2 Bx2/ #v KTHBIim/2 M/ 7 2[m2M+v Q7 i?2 bBM2X
?B;? +QKTHB M+2 rBi? ?B;? 2M2 ;v #bQ TiBQM + T #BHBiv M/
2ti2M/i?2b2 T°QT2 iB2b iQ i?2 K2i Ki2'B Hbi?2v 2T "iQ7 (RN
bTHBM2b HHQri?2 ;2 i2bip "B M+2 Q7 i?2T *~ K2i2'Bx2/ +m ' p2b-
iQ HbQ 2T 2b2Mi i?2 Qi?2 irQ ivT2b Q7 +m p2bX h?2B" MmK#2"
#2 /IDmbi2/iQi?2 +QKTH2tBivQ7i?2+m p2X >Qr2p2 - bi?2 MmK#
; Qrb Bi ;2ib KQ 2 /B{+mHi iQ T 2/B+ii?2 T QT2 iB2b Q7 i?2 2br
bTHBM2b ? p2 #22M mb2/ iQ +QMi QH +QKTH2t K2i K i2°'B Hb br
bi'm+im 2b #mi HbQ iQ /2+QmTH2 /Bz2 2Mi K2+? MB+ HT QT2 iB
iBQ M/ biBzM2bb (RNk)X

i XRXk JQiBp iBQM

hQ 7mHHV ? "M2bb i?2 #2M2}ib T QpB/2/ #v i?2 +m p2/ #2 Kb BM
7mHH mM/2 bi M/BM; Q7 i?2 "2H iBQMDb?BT #2ir22M i?2 ;:2QK2i v
Q7 i?2bi'm+im 2 Bb M22/2/X h?Bb mM/2 bi M/BM; + M ;2M2" HHv
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