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+?2KB+ H T 2+BTBi iBQM Bb +QKKQMHV mb2/ (R3)X AKTQ i Mil



kXR J ;M2iB+ ~mB/b

il +iBp27Q +2bi? i+ M+ mb2i?2KiQ ;;HQK2 i2BMiQ bi m+im" 2
i?72 M2+2bb v bBx2 7Q" i?2 bi #BHBiv Q7 i?2 bmbT2MbBQMX h?2
/IBTQH2@/BTQH2 BMi2® +iBQMb M/ KQ'2 BKTQ'i MiHv p M /2 q HI
Bi Bb M2+2bb v iQ +°2 i2 b?Q i@ M;2 "2TmHbBp2 7Q +2b #2ir22]
+QKKQMHV /QM2 2Bi?2 #v +Q iBM;i?2M MQT "iB+H2brBi? HQM; K¢
bi2’ B+ 2TmHbBQM Q  +Q iBM; i?2K rBi? +? ;2 H v2 (R3)X h?2 +°
Bb#'Q /> M;BM; 7°QK p 'BQmb ?2v/'Q+ "#QM bQHp2Mib iQ r i2" (Ry
BQMB+ HB[mB/b @ b Hibi? i "2 HB[mB/ i "QQK i2KT2  im 2b (RN)X

h?2K ;M2iB+ M MQT "iB+H2b "2?22H/BM bmbT2MbBQM #v # H M
h?Bb# H M+2 + M#2 iBTT2/ #v +? M;BM;i?2bm "QmM/BM; +QM/BiB
HB[mB/ ivT2 T? b2 i’ MbBiBQM + M Q++m" (Re)X h?Bb i° MbBiBQ]
K ;M2iB+}2H/BbBM+ 2 b2/ Q i?2i2KT2  im2Bb/2+ 2 b2/ (ky- kR)
bi #BHBx2/ M MQT "iB+H2b- i?2 T? b2 b2T " iBQM + M #2 BM/m+2/
bi'2M;i? (kk) X AMi?Bb T? b2i° MbBiBQM i?272 "Q~mB/7Q Kb irQ H
+QM+2MiT iIBQM Q7 M MQT 'iB+H2b BM i?2KX aBM+2i?2T? b2i Mb
bBx2 Q7 i?2 M MQT "iB+H2b- K2i?Q/ FBMiQ 7" +iBQM H /BbiBHH
KOQMQ/BbT2 b2 72 "Q~mB/b (kj)X AMi?2 T? b2 b2T " iBQM i?2 +QM-
K Mv KB+"QM@bBx2//°"QTH2ib Ub22 b2+iBQM 9XRV-r?B+? "2 ?B;?
bm 7 +2 i2ZMbBQM HHQrBM; 7Q" i?2 Q#b2°p iBQM Q7 bi'QM; K ;M2
}2H/ p Hm2b (k9)X

h?2 bBKTH2bi KQ/2H 7Q" i?2 2[mBHB# BmK K ;M2iBx iBQM Q7
i?72Q v-r?2°2 Bi Bb bbmK2/i? ii?2 BMi2 @T 'iB+H2 BMi2  +iBQMlI
BMi2" +i QMHv rBi? i?2 2ti2°M H }2H/ (R8)X h?22M2 ;v Q7 i?2 M MQ
}2H/ gomyp H Bb /Bbi'B#mi2/ ++Q /BM; iQi?2 "QHixK MM /Bbi'B#miB
i?72 p2° ;2 K ;M2iBx iBQM Q7 i?2 72 "Q~mB/
M&S:coth() }; UkXjV
r?2’Ms Bbi?2b im®> iBQMK ;M2iBx iBQMQ7i?272 "Q~mB/Ur?2M HF
i?72B° K ;M2iB+ KQK2Mib HB;M2/ rBi? V22 M52 oMyHHFEET) X
1p2M i?2Qm;? Bi +QMi BMb bmbT2M/2/ M MQT "iB+H2b rBi? T2 K M
i?72 72°°Q~mB/ Bib2H7 /Q2b MQi TQbb2bb “2KM Mi K ;M2iBx iBQM
im M2/ QzX .m2iQi?2°K H ;Bi iBQMi?2QM+2 HB;M2/ M MQT "iB+}F
BM mMB7Q KHv ° M/QK /B"2+iBQMbX h?2°27Q°2 K ;M2iB+ ~mB/b ¢
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#2?2 pBQ X Ai KB;?i #2 MQi2/i? i i?2 BMi2 @T "iB+H2 BMi2  +iE
PQHMK2 7> +iBQM Q7 i?3M MOEMiBHH2b+ B#2/ BM b2+iBQM 9.
im HM MQT “iB+H2 pQHmMK2 7> +iBQM BM i? 30%X MRNIBi® B bQK G 22
+Hmbi2 2/ b+2M "BQ i?2 BMi2  +iBQMb #2ir22M i?2 M MQT “iB+}
2t KTH2- 7Q K +? BMb (k8)X

KXRXk aQK2 2z2+ib Q7 K :M2iB+ ~mB/b

AM i?2 }12H/ Q7 ~mB/ K2+? MB+b K Mv #2 miB7mH M/ 7 b+BM
iB2b "Bb2-r?B+? ? p2 + TiBp i2/i?2 ii2MiBQM Q7 2b2 +?22 b
/[IBIiBQM Q7 i?2 K ;M2iB+ }2H/ QMHvV BM+ 2 b2 i?2 p "B2iv M/ BN
[2p2HQTX >2°2 12 K2MiBQM QMHvV 72r Q7 i?2KX

S2°? Tb i?2 KQbi 7 KQmb 2z2+i K :M2iB+ ~mB/b Bb i?2 MQ K }

bi'QM; 2MQm;? K ;M2iB+ }2H/ Bb TTHB2/ BM i?2 /B 2+iBQM N
72°°Q~mB/- i?2 ~ i bm 7 +2 #2+QK2b mMbi #H2 M/ ~mB/ bTBF:
7Q K iBQM ;"Qr Qmi Q7 Bi (k3)X M M HvbBb # b2/ QM i?2 2M2";
b?2QrMi? ii?2°2 “2i?°22bi #H2 +QM};m" iBQM Q7 i?2 72 °Q~mB
K ;M2iB+ }2H/ bi2M;i? @ ~ibm 7 +2- 22t ;QM H ° M;2K2Mi

M;2K2Mi Q7 bTBF2b (KN)X 6m i?2 'KQ 2- Bir b b?QrM i? i i
+QM};m’ iBQM iQ i?2 M2ti Bb ;Qp2 M2/ #v ?vbi2 2bBb BX2X i?
+ BiB+ HK :M2iB+}2H/p Hm2- M/BiBb MQi BKK2/B i2Hv 2p2°b
}2H/X h?2 ?2vbi2 2bBb HQQT ? b #22M Q#b2 p2/ 2tT2 BK2Mi HH\

A7 K ;M2iB+ }2H/ MQ K HiQ i?2 72 °Q~mB/ BMi2 7 +2 b22Fb
bBi2 2z2+i ? TT2Mb B7 i?2 }2H/ Bb i M;2MiB HiQ Bi @ i?2 QMb?2
rQmH/ /2p2HQT rBi?Qmii?2 TTHB+ iBQM Q7 i?2 }2H/ "2 /2H v2.
E2HpBM >2HK?QHix BMbi #BHBiv- r?B+? /2p2HQTb #2ir22M irQ
/Bz2 2Mi p2HQ+BiB2b- 2 b #22M Q#b2 p2/ iQ #2 + HK2/ #v i?2
K ;M2iB+ }2H/ (jk- jj)X

MQi?2 bimMMBM: BMbi #BHBiv Q++m b BM K :M2iB+ ~mB/b
7Q° 2t KTH2- BM >2H2@a? r +2HH Q' B7 i?2 K :M2iB+ ~mB/ B
JHK (j8)X A7 /"QT Q7 72°°Q~mB/ Bb TH +2/ #2ir22M TH i2b M/
T2 T2M/B+mH "~ iQ i?2 TH i2b- i?2 +B +mH " /" QT #2+QK2b mMb
BM; i?2 }2H/ i?2 2HQM; i2/ b? T2 /2p2HQTb i?B+F2M2/ iBTb i? |
+QMiBMm2/ #B7m + iBQM K x2@HBF2 bi'm+im 2 /2p2HQTb (je



kXk J ;M2iB+ /" QTH2ib

H #v BMi?BM2 BMbi #BHBiv Bb i?2 K ;M2iB+ KB+ Q@+QMp2+iBQM
iQ KBb+B#H2 MQM@K :M2iB+ ~mB/-i?2 TTHB+ iBQM Q7 K ;M2iB
;Qr #2ir22M i?2 ~mB/b-r?B+? i?2M /Bb TT2 " /m2iQi?2/BzmbBQM
iB+H2b BM i?2 MOQM@K ;M2iB+ HB[mB/X h?2 K ;M2iB+ KB+ Q@ + QM|
K2+? MBbK iQ 7 +BHBi i2i?2 KBtBM; Q7 ~mB/b BM KB+ Q~mB/B+b +
hvTB+ HHv i?2 ?2v/ Q/vM KB+ bi 2bb +iBM; QM ~mB/ Bb bvKK2]
b2[m2M+2 7°QK i?2 bbmKTiBQM i? i i?2°2 Bb MQ #Q/v iQ [m2 +iB
bbmKTiBQM Bb MQ HQM:;2  p HB/ 7Q" K ;M2iB+ ~mB/b BM iBK2@p
2ti2°M H ~Qrb rBi? MQM@x2'Q Qi iBQM bBM+2 i?2°2 "2 M MQT ‘il
rBi? i?2 }2H/ rBi? }MBi2 M;mH ~ p2HQ+BivX h?Bw +Mibh2d i?2 K ;M
2ti2 M HK ;M2HB+Q@2WHQi #2 HB;M2/ "2bmHIBM; BM T2+mHB °~ MiB¢
+QKTQM2Mi BMi?2 ~mB/X h?2 KBb HB;MK2Mi #2ir22M i?2 2ti2°"M H
iBQM Q7 i?2 72 "Q~mB/ + M #2 KQ/2H2/ rBi? T?2MQK2MQHQ:;B+ H
2[m iBQM (9y)
am
dt
r?22°2, Bb i?2 HQ+ H Qi iBQM p2HQBBiv+Q7 i?R2 BB B+ iBK2 BM r?E
i?72 K ;M2iBx iBQM "2im Mb iQ x2 ' Q r?2M i?2V}2 Bb R nmid H\BZ/ BmK N
K ;M2iBx iBQM B7 i?2 ~mB/ rQmH/ MQi #2 Qi iBM:X 7 KQmb +QN\
K ;M2iBx iBQM “2H t iBQM iBK2 Bb i?2 TT '2Mi BM+'2 b2 Q7 pBb+
r?22M i?2 }2H/ Bb im M2/ QM (9R)X

1o M= (M My UkX9V

kXk J ;M2iB+ /" QTH2ib

h?2 #BHBiviQ K MBTmH i2 /°"QTH2ib 7°QK i?2 QmibB/2 rBi? K ;N\
K Mv TTHB+ iBQMbX 6Q" 2t KTH2- BM i?2 }2H/ Q7 KB+ Q~mB/B+b
mb2/iQ bQ i-i° MbTQ i M/ 7Q K i?2 /"QTH2ib (9k)X h?2 K ;M2iB+ /°
KB+ Q Q#Qib iQ i  MbTQ i+ “;Q M/i p2 b2 Q#bi +H2b (9j- 99)X "E
/’QTH2ib + M #2 mb2/ b K2 bm 2K2Mi iQQH 7Q  i?2 K2+? MB+ T (
9e)X AM HH Q7 i?2b2 + b2b Bi Bb pBi HiQ #2 #H2iQ ++m  i2Hv +
/’QTH2ib BM TTHB2/ K ;M2iB+ }2H/b iQ #2ii2° #2 #H2iQ +QMi QH i

"27Q 20?2 /p2Mi Q7 K ;M2iB+ ~mB/b-i?2 #2? pBQ Q7 /"QTH2ib n
bim/B2/ (9d- 93)X h?Bb H2 /iQ i?2 /2p2REZKL QP Q7 QPEMNIE +Q7
.m2 iQ i?2 bBKBH "BiB2b BM 2[m iBQMb #2ir22M 2H2+i Qbi iB+b N
i?72 "2bmHib + M #2 + B2/ Qp2 7°QK QM2 }2H/iQ i?2 Qi?2 X PM2 N
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T 2b2M+2 Q71?2 2H2+i B+ +? ;2-r?B+?? b 2bmHi2/ BMbQK2 2
/Q MQi Q++m  BM K :M2iB+ QM2bX aQK2 2t KTH2b BM+HmM/2 / G
[2p2HQT +QMB+ H iBTb-r?2"2i?2 ++mKmH i2/ +? ;2 Bb b?2/ |
(93)c Q' i?2ZmBM+F2 Qi iBOM UQ  2H2+i'Q Qi iBQMV Q7 /" QTF
iQ +? ;2 #mBH/ mMT QM i?2B  bm 7 +2 (8y- 8R)X

K ;M2iB+ ~mB// QTH2i TH +2/BM bi iB+?2QKQ;2M2Qmb K ;N\
/[IBIBQM H T 2bbm 2 DmKT + QbRMZR-brm? 22+ BR[IM2HE@KTQM2M
Q7 i?2 /I"QTH2i6b K ;M2iBx iBOM MQ'K HiQ i?2 bm 7 +2X aBM-
K ;M2iBx iBQM Bb BM i?2 /B 2+iBQM Q7 i?2 2ti2 M H }2H/-i?2 [
i2ZMbBQM +QmMi2° +ibi?2 K ;M2iB+ 7Q +2 (8k- 8j)X AMi2 2biBN\
BM K ;M2iB+ ~mB/2HQM; i2 BM i?2 /B 2+iBQM Q7 i?2 }2H/ (8j- !
Bibb? T2Bbr2HH /2b+ B#2/ b M2HHBTabIQ B/ (B88)i-Q 7?2 b7AR+? B
#2+QK2b KQ'2b? T ii?2iBThi? M M 2HHBTbQB/ M/ K v 2p2M
ai’2 KBM; Q7 iBMv /"QTH2ib7°QK 72°°Q~mB//°"QTbh BM K ;M2iB+
JQ 2 "2+2Mi MmK2 B+ H bBKmH iBQMb TH +2 i?2 bT2+i iBQM
2HHBTb@B/ H (Bd)X 7i2 i?2 /2p2HQTK2Mi Q7 T? b2 b2T " i2/ 7
(k9)-r?B+?? p2 H ;2K :M2iB+M/2IKR HBHWBIVI +2i2MbBQM- KQ
/127Q K iBQMb r2°2 Q#b2 p #H2 BM bK HH K ;M2iB+ }2H/bX P7 I
2vbi2 2bBb BM i?2 /°"QTH2i 2HQM; iBQIMXQ#8p22 p BiB2b KK ;M
}12H/ p HM2 i?2 /" QTH2i bi QM;HvVv 2HQM; i2bc B7 i?2 }2H/ Bb i?2N\
2HQM; i2/- mMiBH MQi?2  + BiB+ H }2H/ p Hm2 Bb "2 +?2/ #2H
+QMi" +ibX

HQM; rBi? i?2 2tT2 ' BK2Mi H Q#b2'p iBQM Q7 K :M2iB+ /'QTH
Q7 i?2Q 2iB+ H/2b+ BTiBQMb ? p2 #22M T QTQDb2/X bbmKBM;
HBM2 “K ;M2iBx iBQM Q7 i?2/ QTH2i-i?22[mBHB# BmK 2HQM;
rvb, #v 2M2 ;v KBMBKBx iBQM (k9)- #v i?2 pB B H K2i?Q/ (83-
Q7 i?2 /vM KB+ #QmM/ 'v +QM/BiBQM QM i?2 2[m iQ M/ i?2 T
ey)X _2+2MiHv 7i2° +QKT 'BbQM rBi? MmK2'B+ H bBKmH iBQI
rb T°QTQb2/i? i Bb p HB/ 7Q" Hazh2 12T222MiiBQW "QTH2ib 2 I
HQM;2  bT?2 ' QB/ H (eR)X h?2 /2p2HQTK2Mi Q7 i?2 i?2Q 2iB+ F
i?72 BM/B 2+i K2 bm 2K2Mi Q7 T?vbB+ HT QT2 iB2b bm+? b i?:
bm 7 +2 i2MbBQM Q7 KB+ Qb+QTB+ K ;M2iB+ /"QTH2ib @ bQK2
(k9- ek)X h?2 bbmKTiBQM Q7 i?2 bT?2 " QB/ Hb? T2 HHQrb H
Q7 72°°Q~mB/ /"QTH2ib (ej- 83- 8N)X aK HH /27Q K iBQM i?2¢(

d



kXk J ;M2iB+ /" QTH2ib

2tTQM2MiB HHv TT ' Q +? M 2[mBHB# BmK 2HQM; iBQM BM M 2ti2

AM iBK2@/2T2M/ Mi K :M2iB+ }2H/- i?2 #2? pBQ" Q7 K :M2iB+
p "B2/X AM DbHQr Qi iBM; }2H/ i?2 /" QTH2ib 2HQM; i2 M/ Qi i2 B
}2H/ HBF2 +QKT bb M22/H2bX h?2 pBb+Qmb 7' B+iBQM + M + mb2 i
#2Mi (ee)- M/ 2p2M #°2 F i?22 ["QTH2ib BM ? H7 (ed)X AM H ;2" ;
/>QTH2ib i?2 "2bmHiBM; bBx2 Q7 i?2 /"QTH2ib r b /2i2 °KBM2/ 7°QK
i?72 "QTH2i #°2 F@mT M/ +Q H2b+2M+2 (ed)X 6Q 7 bi Qi iBM; }2
K ;M2iB+}2H/ + M #2 p2  :2/Qp2 i?2 Qi iBQMT2 BQ/X AMi?Bb "2
}2H/ i?2 /"QTH2ib BMBiB HHv "2 Q#H i2 bT?2 °QB/b BM i?2 TH M2 G
+ BiB+ HK ;M2iB+ }2H/p Hm2-i?2 /°"QTH2ib 2tT2 ' B2M+2 bTQMi |
M/i?22v 2HQM; i2i M;2MiB HiQi?2TH M2 Q7i?2 Qi iBM; }2H/X AM-
i?Bb 2HQM; i2/ b? T2 #2+QK2b mMbi #H2 M/ i?2 /"QTH2i ; BM i F:
~ ii2M2/ b? T2- M/ +°QrM Q7 }M;2°b TT2 b QM Bib T2 BK2i2 - r
Q7 i?2 MQ K H }2H/ BMbi #BHBiv (€3- eN)X h?Bb Q#H i2@T QH i2¢
#22M i?2Q 2iB+ HHv M Hvx2/ mM/2 i?2 bbmKTiBQM i? ii?2 /"QTH
HbQ BM i?Bb BMbi #BHBiv- ?vbi2 2bBb + M #2 Q#b2 p2/ #Qp2 -
T2 K2 #BMBi¥" QTH2i BM 7 bi T 2+2bbBM; }2H/ mM/2 ;Q2b bBKBH
(eN)X 6Q  BMi2 K2/B i2 }2H/ Qi iBQM 7 2[m2M+B2b- i?2 KQiBQM (
mMMbi2 /v @ i?2v+ M7Q KbrB ' HBM; 6a6- 636 M/ 06P6b? T2bi? i /Q I
(dR)X b DbH2M/2  /"QTH2i KQp2b 7°QK i?2 bi2 /v KQiBQM BM H
i72 KQiIBQM BM M BMi2 K2/B i2 7°2[m2M+v }2H/- Db?Q+F@r p2 Q7
T°QT : i2b 7°QK Bib iBTh iQ i?2 +2Mi2" (dk)X h?2 #2? pBQ Q7 i?2
i72 "Qi iBM; }2H/ bi“2M;i? M/ 7 2[m2M+v r b 2tT2 ' BK2Mi HHv +H bl
[2T2M/ Mi }2H/- i?2 Qi iBQM Q7 i?2 K ;M2iB+ M MQT 'iB+H2b + M
'Bp2 "Bb2iQ ~Qrb BMbB/2i?2 /°"QTH2i (dj)- r?B+? Bb r?2v 2p2M i?2 b?
}2H/ "2 bHQrHv "Qi iBM; BM i?2 }2H/ Qi iBQM /B 2+iBQM (e3)X AM
i72 /vM KB+b Q7 /"QTH2ib BM i?2 BMi2 K2/B i2 7 2[m2M+v > M;2- r?:
Q7 i?2 K ;M2iB+ BMi2" +iBQM Qp2 i?2 Qi iBQM T2 'BQ/ Bb MQi p HI

AMT > HH2HiQi?22tT2 BK2Mi H M/i?2Q 2iB+ H/2b+ BTiBQM Q°
i?72 /2p2HQTK2Mi Q7 p "BQmb MmK2 B+ H K2i?Q/b 2 b /p M+2/ (d9)
"2 pBi HBM i?2 /2b+ BTiBQM Q7 i?2 /' QTH2ibr?2'2i?22i?2Q 2iB+
2HHBTDbQB/ Hb? T2 Q7 i?2 /°"QTH2i "2 MQ HQM;2 p HB/X h?2 b? "
+QMbi Mi }2H/ ? p2 #22M bm++2bb7mHHV 2T °Q/m+2/ #v tB@bVvKK
d8)X h?2 /vM KB+b Q7 Q7 /"QTH2ib BM +QMbi Mi}2H/ ? p2 HbQ #:

3
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Qi iBM; }2H/-i?2 T Q#H2K +2 b2b iQ #2 tB@bvKK2i B+- r?B+?
+ H+mH iBQMX hrQ /BK2MbBQM H ~mB/ KQ/2Hb r2 2 mb2/iQ + t
M/ /vM KB+b Q7 K ;M2iB+ /"QTH2ib BM Qi iBM; }2H/b (de)X JQ
b? T2bBM BM}MBi2Hv 7 bi@ Qi iBM; K ;M2iB+ }2H/r2 2+ H+mH
i?72 H;Q Bi?Kr b bB;MB}+ MiHv bBKTHB}2/ #v i?2 bbmKTiBQM
K ;M2iB+ /" QTH2i M/ i?2 bm "QmM/BM; ~mB/ (ek)X h?2 iBK2 /
K ;M2iB+ /°"QTH2i BM iBK2@p 'VBM; K :M2iB+ }2H/? bbQ 7 *~MQ
BMi? 22 /BK2MbBQMb-r?B+? BbbQK2i?BM; i? iBbi +FH2/ BM i
TT Q +?2 7Q i?2 MmK2 B+ H b+?2K2 "2 i?2 #QmM/ v 2H2K2Mi
r?B+? ? p2#22M mb2/iQ + H+mH i2i?2 /vM KB+b Q7 ?B;?Hv@/2°
["QTH2ib BM M 2ti2°M H ~Qr (dN- 3y- 3R)X "1J ? p2 H 2 /v #2.
+ H+mH i2 i?2 2H2+i"Q Qi iBQM M/ bK HH/27Q K iBQM Q7 /°Q

M BMi2 2biBM; T?2MQK2MQM i? i? b; BM2/ bB;MB}+ Mi ii2N
Q' /"Bp2M UBX2X bvbi2Kb Qmi Q7 i?2 i?2°KQ/vM KB+ 2[mBHB#"
T "iB+H2b (3k)X +QKKQM /'BpBM; K2+? MBbK Bb M 2ti2"M H i
i? i TmKTb 2M2 ;v BMiQ bQHB/ K ;M2iB+ T "iB+H2b (3j- 39- 38- 3
7 b+BM iBM; BMi?2Kb2Hp2b-i?2 K ;M2iB+ HHv /' Bp2M +QHHQB
i?72 KQ 2 +QKTHB+ i2/ M/BMi'B+ i2bBim iBQM Q7 #BQHQ;B+ H
(33- 3N)X Ai ? b #22M 2TQ i2/i? i /IvM KB+ b2H7@ bb2K#Hv +
/"QTH2ib iQT MQM@r2iiBM;bm 7 +2BM M Qb+BHH iBM: K ;M2
QM HB[mB/@ B BMi2'7 +2 + M #2 bb2K#H2/ BM T 2+2bbBM;
}2H/ M;H2-i?2 ii +iBQM M/ i?mb bT +BM; #2ir22M i?2 | QTH:
AM Qi iBM; }2H/- /m2 iQ H ;2 bm'7 +2 i2MbBQM b2p2" H 72
+HQb2iQ:2i?2° M/ MQi+Q H2b+2-#mi BMbi2 / Q #Bi 2 +?2 Qi?2"
h?Bb MQM@bi2 /v Q #BiBM; ? b #22M "2THB+ i2/ 7Q° T B Q7
bBKmH iBQMb (Nj)X "v +QBM+B/2M+2 BM i?Bb rQ F r2 Q#b2 p2/
b2T ~ i2/ KB+ Qb+QTB+K :M2iB+/ ' QTH2ib7Q KirQ@/BK2MbBQ
"Qi i2BMi?2 /B 2+iBQM Q7 i?2 K ;M2iB+ }2H/X
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i?72 iBK2 2pQHmMiBQM Q7 M BMBiB HHv bT?2'B+ H/ ' QTH2i M/ H
reB+?r2i?2M +QKT "2 ; BMbiU8XdkVX aBKmH iBQM Bb mM rBi
T K2i2Bm =0:1- =100- , =10- M/ i?2 IBK2MbBQMH2bb 7°2[m2
Qi iBM; FAH(R, ®) p "B2/X am+? T ° K2i2 b KD:005i Mi/ =
963=(Ry ®=)X j. 2HHBTbQB/ Bb }ii2/ iQ i?2 K2b? TQBMib Q7 i?2
Bir2 /2i2 KBM2 i?2 b2KB t2b6 H2M;i?b M/ i?2B° Q B2Mi iBQMEL
127Q K iBQM T 1 K2iMbi?2 M;K2h?2B° 2[mBHB# BmK p Hm2b
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8X8 M HvbBb M/ +QKT BbQM rBi? MmK2 B+ bBKmH iBQMb M/ 2t

uyv U#V

u+V

6B:m 2 8X8, AHHmMDbI  iBQM Q7 i?2 p2HQ+Biv}2H/ "QmM/ /" QTH2ib
HB# BmKb? T2BM Qi iBM: K ;:M2iB+}2H/ Q7 /Bz2/2\ilz 2[m2M+B
U#V =1 M/ U+\V=10X h?2 2HQM: iBQM BM Bli, i BQMHN#BDIBX

h?2 + Qbb@bR2=0BBIMb2QrMX ."QTH2i b? T2b M/ i?2B" HQM;2bi tBEL
M/ i?2 p2HQ+Biv K :MBim/® B H2/Q#WM BM +QHQ X h?2 THQi Bb K /
H #Q  iQ v 272 2M+2 7> K2-r?2°2i?2 K ;:M2iB+ }2H/ Bb Qi iBM: BI
/B 2+iBQM M/ Bb KQK2Mi "BHwZT(BBHMIBM2 pRB®+BA2 }2H/ Bb bm+7? i-
/I’QTH2i /27Q Kb BM bm+? rvi? i Bib HQM;2bi tBb 7QHHQrb i?2 }2
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6B;m 2 8Xe, 1[mBHB# BmK PNHZLNN /i BX2VMH ;;BM; M;HZmM+iBQM
Q7 i?2 "Qi iBM; K ;M2iB+ }2H/ 7' 2[m2M+vX AM bi iBQM “v }2H/
= 0:005X h?2 HBM2b "2 i?2 M HviB+ 2[mBHB# BmK p Hm2b U8X
7°QKi?2"1J bBKmH iBQMbX h?2/ b’?Z’/?HBij\)(Z BMi?2

BM };m 2 8XeX 1t+2HH2Mi ;°22K2Mi + M #2 b22M #2ir22M i?2
2[mBHB# BmK p Hm2b Q7 i?2 /27Q K iBQM T * K2i226K MMB ¥ Q
2t+2HH2Mi r?2M i?2 }2H/ "Qi i2b bHQr2 - #mi bQK2 /2pB iBQM 7°
#2 b22M 7Q H ;2 "Qi iBQM 7°2[m2M+B2bX h?Bb KB;?i TQbbB#|
r?2M BbH “;2-i?22 /" QTH2i #2+QK2b M2 "Hv QKR i2m M/ i#2irR2 M:
i?2 H “;2bi tBb Q7 i?2 /' QTH2i M/i?2 K ;M2iB+ }2H/ #2+QK2b B

"1J bBKmH iBQMb + M HbQ #2 mb2/iQ }M/ i?2 HBKBib- r?2":
i?2Q v Bb TTHB+ #H2X hQ /Q i? ir2 "'mM i?2 bBKmH iBQM rBi?
I =0:05¢(=(Rg ®)- =100- , =10 MBm r b p 'B2/X 6Q  i?2b2 T * K2i
=96:35Ry ®=) M/ p 'B2/X h?2 "2bmHib + M #2 b22M BM };m 2 8X
? p2 H2bhlo% M Q- i?2 bK HH /27Q K iBQM i?2Q v b?2QmH/ #2 m
K ;M2iB+ }2H/b bm+#©3X? i

6Q  i?2 +?2Qb2M K ;M2iB+ /"QTH2i M/ Qi iBM; }2H/ T > K2i2 b
[m HBi iBp2Hv ;°22b rBi? i?2 bK HH /278mK. iBR® i?22@BX mT i
h?2 /"QTH2i Bb [m bB Q¥HMR#ARiI? /27Q K iBQM T ~ K2BMmb BM+"
BM+ 2 b2bX >Qr2p2 -r?2M i?2 }2H/ bi*2M;iBm2 #?Qb OG6BiB+ H |
i?2/°"QTH2ibi"QM;HV2HQM272IM/#2?8K2 M2 "Hv tBbVvaOR2i B+

9N



8X8 M HvbBb M/ +QKT BbQM rBi? MmK2 B+ bBKmH iBQMb M/ 2t

6B;m 2 8Xd, 1[mBHB# BnW 2H@RbEBQMM+iBQM Q7 i?2 Qi iBM; K ;N
12H/ bi2M;i? b K2 bm 2/ #vi?2 /" QTH2i6b 2HQM;hiBQM Bk M BQM
Q7 i?212H/ Bb bim=R8% h?2 HBM2b 2 i?2 M HviB+ 2[mBHB# BmK p |
i?72 2/ TQBMib "2 7°QK i?2"1J bBKmH iBQMbX

6B;m 2 8X3, 1tT2 BK2Mi H bi iBQM v b? T2b Q7 K ;M2iB+ /"QTH2il
12H/ rBi? /Bz2 2Mi 7°2[m2M+B2bX h?2 "2/ HBM2 /2MQi2b i?2 /"QTH
V2HHQr "Qr Bb i?2 K ;M2iB+ }2H/ /BHR2 =+ QM XBb?D}2BM; +QmM @
i2°+HQ+FrBb2 BM i?2 TH M2 Q7 i?2 BK102X HQM(XBh2 b+ BT Bdidb
b? T2 BM i?2 "B;?iKQbi BK ;2 Bb M2 "Hv +B +mH > 7°QK i?Bb pB2rB|
MQi TQbbB#H2 iQ ++m’ i2HvV /2i2 ' KBM2 i?2 /B 2+iBQM Q7 Bib H ;2

#27Q°2 i?2 bBKmH iBQM #°2 Fb /QrM /m2 iQ i?2 BM #BHBiviQ /2[m
+m p im2Q7i?2/ QTH2iX h?Bb #B7m + iBQM Bb MQi /2b+ B#2/ #v i
mTiQ } bi QB BIMX

8X8X8 *QKT 'BbQM rBi? 2tT2 BK2Mib

g2 }'bi Q#b2'p2 /°QTH2i Q#i BM2/ #v T? b2 b2T " iBQM U/ QTH2
M2iB+ }2H/ Q7 KoHMBi5@2T r b TTHB2/ rBi? /IBz2 2Mi "Qi iBQM 7 2[r
f=1=(2 )X am+? K ;M2iB+ }2H/r?2M bi iBQM ‘v *2bmHi2/ BMi?2 2HQN
=0:25 001X Uh?2 2 "Q ?2 2 KB;?1#2 mM/2 2biBK i2/- bBM+2- b rBI
i?72°2Bb +QMbi MiT ~ bBiB+# +F; QmM/}2H//Bbim #BM; i?2 K2 bm
b? T2Bbi +F2/ bi?2 K ;M2iB+ }2H/ "Qi i2b U};m 2 8X3VX

6°QKi?2irQ/27Q K iBQM T | KNI2#D QRVHni 2/ /B 2+iHv- r?B+?iQ;2
rBi? i?72 M;#22ir22M i?2 K ;M2iB+ }2H/ M/ i?2 /" QTH2i6b H ";2bi tB
};m 2 8XNX h?2/Bb702 v MQBbV-BRRKXP2 bi #H2 M/ + M #2 M Hvx2/
HH 7 2[m2M+B2HzXt ©Bbim HHv Bi Bb 2pB/2Mii? i1i?2 2tTQM2MiB H |
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6B:m 2 8XN, h?2 2HMM jABQMLHD TH2i K F2b rBi? i?2 K ;M2iB+ )
7mMM+iBQM Q7 iBK2X 6Q  i?2 } bi b2+ QH/b5102TK BM DiBi-B P/ v
M/ i?2M Bidb 7°2[m2M+v Bb BM+'2 b2/X h?2 2z2+i Q7 i?2 +QMb
b22M b T2 BQ/B+ bT,BMZIXBM 2Qi?2 "Qi iBQM D:BREm 2M M NBQ
HQM;:;2 #2 /2i2°KBM2/ bBM+2 i?2 /" QTH2i Bb M2 "Hv +B +mH " B

2[mBHB# BmK ? TT2Mb 7 bi M/ M2 "Hv HHQ7i?2iBK2r?2Mi?2]
Bb TTHB2/-i?2/°QTH2i? b H 2 /v +?B2p2{ B2 2A) mBBHBH "iBBry i |
2 /m2iQi?2# +F; QmM/ T ~ bBiB+ K ;M2iB+ }2H/-r?B+? 7Q bK
2p2M "2bmHib BM i?2 /" QTH2i b22KBM;Hv H2 /BM; i?2 K ;M2iB-
i?72 Qi iBQMX hQ ;2ii?2 2tT2'BK2Mi H 22mBH B#2" BHrHpi 2 2
/Im ' BM; i?72 iBK2 }2H/ Q7 T 'iB+mH ~ 7 2[m2M+v Bb TTHB2/X
+ H+mH i2 i?2 bi M/ "/ /2pB iBQM QW B?X PMQIBMiBQM 7 2[m2N
+ M+ H+mH i2i?2 +? ° +i2'BbiB+ bK HH I2QK K SE QW X h A2iBK %
Bb 2biBK i2/ #v p "vBM; rB2? BIMHQM2 bi M/ "/ /2pB iBQMX h?2 +
p Hm2b "2 +QMbi MirBi?BM i?2 K ";BM (Q:I12 0:@B)s MY;m22 8XRy
UVV-r1r?222i?22 p2 ;2p Hm2r b+ H+rmH i2/ mbBM; BMp2 b2 b[n
++Q /BM;iQi?2bK HH/27Q K iBQM i?2Q v-i?2 2Bm?Mi?2"
/"QTH2i "2H t2b iQ i?2 2[mBHB# BmK b? T2 BM bi iRQH2ly }2F
2tTQM2MiB HHv iQ i?72 2[mBHB# BmK p Hm2 KBa2iiB®Q MR BbiB
=0 7 QK U8Xk8V r2? p2
(1 D/ e"; usXxdeV

r?72°2Bbi?2/ QTH2i6bIM H2HQM; iBQMX g2 2HQM; i2i?2 b K2
ijV. M/ H2i Bi "2H t BM x2°Q TTHB2/}2H/iQ }Md FA7ii?BR)g2+ v iB
U};m 2 8XRy U#VVX h?2 /'QTH2i /Q2b MQi "2 +? x2°Q 2HQM; iF
QzX Ai b2iiH20:052 0:001- r?B+? BM/B+ i2b i? ii?2°2Bb T " bBiB-
}2H/ BM i?2 2tT2 ' BK2Mi Hb2imTX 1biBK iBM; 7°QK i?2 K2 bm" 2k
Ub2+iBQM 9X9X9V i? i i?2 bm973 #1D TAMbBMYM?Rb 2H iBp2 K ;M2i
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8X8 M HvbBb M/ +QKT BbQM rBi? MmK2 B+ bBKmH iBQMb M/ 2t

uyv U#V

6B;m 2 8XRy, UV i?2p Hm2b Q7 i?2 bK HH,/2ly @ H+iBR M2/27%" @ KBK:
i?72 2[mBHB# BmKBBMW ;HQbiIiBM; K ;M2iB+ }2H/ 7Q /Bz2 2Mi "Qi iBQN
U#V h?2 "2H t iB@MQ?2 K ;M2iB+ }2H/ Bbim M2/ QzX h?2/ i TQBM
rBi? /2+ vBM; 2tTQM2MiB H7mM+iBQM iQ /2i2 "' KBM2 i2ZbK HH /27
++Q /BM; iQ i?2 bK HH /27 Q,.KhiB@MHI 2?2 D 2JfanXH i Q

T2 K2 #BHBi3Bb M/ ? pBM;7 m -7 QK U8XdyV r2;2ii? ii?2# +F; Qn
}2H/ ? b +QKTQM2Mi BM i?2 TH M2 Q7 i?298 K X2hPBbTT QtBKBH2HV
}2H/ ? b MQiB+2 #H2 BM~m2M+2 QM i?2 2tT2 BKD®IQH i2@BmHib- b
Qi iBM; K ;M2iB+ }2H/ bi ' 2M;i?X

++Q /BM; iQ i?2 bK HH /27 QoKbiB@MHI?21 2{m- PQQ2p2° 2t@

T2 BK2Mi HHv i?2°2 Bb /Bb+ 2T M+v Q7 M2 "Hv irQ Q' /2 b Q7 K ;N
i?72 K ;M2iB+ }2H/ K ;MBim/2 BMHM2M2tAt2 " BK2Mi r b /QM2- i?Bb iB
/IBz2 2Mi /" QTH2i U/"QTH2i k BM R#H25]w rBri7ZB+”PB@K BM2/ mM @
+? M;2//m"BM; i?72r?QH2 2tT2 ' BK2MiX h?2 /"QTH2ir b 2HQM; i2/ #
K ;M2iB+ }PIlHE466 T - M/ i?2 /"QTH2i 2tTQM2MiB HHv TT'Q +?2/i?

b? T240:075 0001V rBi? i?2 +? ~ +i2 BH(@65iBRAsX h?2M i?2 }2H/
rbim M2/ Qz M/i?2/ QTH2i 2H t2/iQ M2,=0wWeEB?20@2VH b? T2 U
rBi? i?72 +? ° +i2 ' BbHABH02BRA2)sX q?BH2 i?2 BM~m2M+2 Q7 K ;M2iB+
i?72 +? ° +i2 ' BbiBH+ NMBKR #2 mH2/ Qmi- i?2 /1Bz2 ' 2M+2 BM i?2 H bi 2
MQr?2°2 +HQb2iQ i?2 /Bz2 2MARX BmM22N2 KQ 2- BMi?2 H bi 2tT2 B
i?72 2tBbi2M+2 Q7 i?2 K ;M2iB+ }2H/ "2bmHi2/@Biv2 RHB QPhBv2BrMb+ ~ 2
i'm2 7Q 7 i?2 "Qi iBM; }2H/X

h?2°2 "2 MQi K Mv 2tT2 BK2Mi HrQ Fb i? i [m MiBi iBp2Hv 2t KB
bBM;H2 K ;M2iB+ /" QTH2i BM r2 F Qi iBM; }2H/X PM2 bm+? 2tT2" |
re2°2 KBM2 HQBH 72°"Q~mB//"QTH2i U/=@BH2b pBN T 2MNH/2fV rBi-
BM ;HV+2 ' QH@r i2° KBtim'2 Q7 i?2 b K2 /2MbBivX h?2 T T2 "2TQ
72°°Q~mBEQ@mPas M/i?2 2ti2°M H pBE4IDIGBIRA s- r?B+? K2 Mb

8 k
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i? i =0:025X h?2bm 7 +2 i2MbBQM Bb "2 TOZ:BENNG# 2?2 2Q@miA/M H

}2H/ mb2/¢Hb =4:7mT M/ Bir b Qi iBM~iBH2X 1t KBMBM; i?2 H b
7° K2 Q7i?2};m 28BM (Nk)-Bir b/2i2’KBM2/i? ii?2 mM/27Q"|
"QmRYE0:55mm- M/ i?2 2[mBHB# BmK 2HQM; iBQM BMOBBY “Qi il
6 QK i?2b2 T ~ K2i2 b-i?2K ;M2iB+"QM/ MmK#2 BMi?2 2tT2 BK
Bm =485-r?B+? ++Q /BM; iQ i?2 2[m iBG@U2AX8KdYK ik2 MIRZQ 2iB+
2[m iBQM UBXdRVE 18:48K >Qr2p2 - mbBM; i?2 2tT 2bbBQM 7Q" i
2HQM; |BQM "Qi iBM; }2H/ U8Xdky=02168ii?B+? ; BMBbirQ Q/z
Q7 K ;MBim/2 bK HH2 i? M 2tT2+i2/X 1p2M i?Qm;? i?2 bK HH /
T'2+Bb2BMi?2 & 03rp2M? #B; /Bb+ 2T M+v Bb mM2tT2+i2/X

’ H rely S ‘ rot; S ‘
. QTH2i R 77 02 0:11 003
_ Bk
'}SJ/HQ":\AKG:GS 0:02
! 18
'}SHT/H(S"Z K402 002
C"QTHZ2i1p4 Ui?2Q 2B +0H6/

h #H2 j, h?2 +? ° +i2 ' BbiB+ bK HH /27Q KbiBR MmM22/ vBBKR?2 "2 ¢
HtiBQM 2tT2 BK2Mi mbBM; i?2 7Q M2 b@X2e¥-QMi?2 /" QTH
2[lmBHB# BmK b? T2 BM "Qi iBM; }2H/ mbBM; i?2 7Q KmH b U8

8Xe amKK 'v M/ /Bb+mbbBQM

g2 2 p2 bQHP2/i?2 T Q#H2K Q7 K ;M2iB+ ~mB//"QTH2i BM
BMi?2 HBKBi Q7 bK HH /27Q K iBQMb M/ r2 F}2H/X AM T “iB+r
iQ}1'biQ /2 BBmMX *QKT "BbQM rBi? MmK2 B+ H bBKmH iBQMb
/27Q K iBQM +QM/BiBQM BB -prAB/2BM2M2 T ~ K2i2  2tT 2bb2/ Bl
2[m iBQM U8XdyVX AM i?Bb HBKBi-i?2 b? T2 Q7 i?2 /'QTH2i Bb
MQMHBM2 * /Bz2 2MiB H 2[m iBQMb U8Xk8VX h?2 [m HBi iBp2
KBM2/ #v bBM;H2 /BK2MbBOQM® 2DD T QK242 Q7 i?2 +?2 ~ +i2 Bb
T2 im # iBQM /2+ v iBK2 M/ i?2 M;mH 7 2[m2M+2iQ7KiBRI2Di i
r?2i?2° i?2 /"QTH2i rBHH mM/2 ;:Q Qb+BHH iBQMb BM b? T2 b B
r?2i?2° BM 2[mBHB# BmK i?2 /"QTH2i rBHH #2 KQ 2 ~ ii2M2/ Q"

aQK2 BMi2 2biBM; T2+mHB "BiB2b BM i?2 bQHMIiBQM + M #2
/IBbbBT i2-?2Qr2p2°-/2bTBi2i? iBM Qi iBM; }2H/i?2 2+ M #2 (
b? T2X T? b2 TQ i  BiQ7i?2 /" QTH2i6bb? T2 T~ K2i2'b U};m

8]



8Xe amKK 'v M/ /Bb+mbbBQM

Q7 [/ KT2/ T2M/mHmMmKX h?Bb Bb i?72 "2bmHi Q7 i?2 BMi2 TH v Q7
b+ H2b, i?2 bK HH T2 im # iBM72® HB®&Z2 BQ/ Q7 i?2 Qi iBM: K
}2H# X AM 2[mBHB# BmK-i?2 /"QTH2ib Tbh2m/Q@ Qi i2 7TQHHQrBM
TT "2Mi Qi iBQM T°Q/m+2b x2 ' Q iQ [M2 QM i?2 bm "QmM/BM; ~mE
“2bmHIi Q7 bm 7 +2 /27Q K iBQMbX

++Q /BM; iQ i?2 bK HH /27Q K iBQM i?2Q v-i?2 p Hm2 Q7 i?2 bK
iBK2b?QmH/ #2 i?2 b K2 BM Qi iBM; }2H/ M/ BM bi iBQM v Q" x
K2Mi HHV i? 2gp/Blim2 B#BM; i?72 2tTQM2MiB H TT Q +?2iQ i?2 2[mBH]I
+QmMTH2 Q7 Q' /2°b Q7 K ;MBimdg2QHti BM27 MQK2i?2 2[mBHB# BmK b7
i72 /" QTH2i BM Qi iBM; }2H/X h?Bb BM/B+ i2b i? ii?2 K ;M2iB+ ~r
+?2 Ti2 b jXk M/ jXj-r?BH2 #H2iQ [m HBi iBp2Hv "2THB+ i2i?2 2tTz
[m MiBi iBp2/Bb ; 22K2Mir?2M Qi iBM;}2H/Bb TTHB2/X h?Bb /B
i?72°2 #Qi? 7Q  T? b2 b2T " i2/ K :M2iB+ ~mB/ /"QTH2ib M/ QM2b Q#
72" Q~mB/ BM M BKKBb+B#H2 + ""B2  ~mB/X 1t KBMBM; U8XdRV- E
}2H/ 1?22 /" QTH2i b22Kb iQ ? p2 2z2+iBp2Hv H ;2 bm'7 +2i2MbBQM
T "2/iQ bi iBQM 'vQ x2 ' Q}2H/X q2 + M?vTQi?2bBx2 bQK2 BMi2"
M MQT "iB+H2b BM i?2 +QM+2Mi" i2/ K ;M2iB+ ~mB// QTH2i-r?B+?
b K2iBK2 b+ H2iQ Qi iBQM M/iQ '2H t iBQMX
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e "QmM/ v 2H2K2Mi + H+mH iBQMDb

eXR AMiI Q/m+iBQM

"V 7Q ' KmH iBM; i?2 T " Q#H2K BM #QmM/ "v BMi2;" H7Q K- r2
QMHV M22/iQ #22p Hm i2/ QM i?2 /" QTH2i6bbm 7 +2X LmK2 B+
Bbi?2 # bBb Q7 i?2 #QmM/ v 2H2K2Mi K2i?Q/b U"1JV (dd- d3)X

aQK2 /p Mi ;2b Q7 "1JBbi? ii?2 QMHvV /QK BM i? i M22/b iQ 1
/" QTH2i6b bm 7 +2X M/ BM /QBM; bQ-i?2 T'Q#H2K Bb bQHp2/
Bi rBHH #2 b?QrM- i?2 p2HQ+Biv Q" i?2 K ;M2iB+ TQi2MiB H +
BMi2;" HQM i?2 bm' 7 +2X "1J Bb HbQ r2HH bmBi2/ 7Q  7°22 bm
+ M #2 KQp2/ rBi? i?2 + H+mH i2/ p2HQ+Biv- 2Qr2p2° bQK2 K2b?
+QKTH2tBiv Q7 i?2 H;QOBNAK b2 N2bb b?2 MmK#2> Q7 bm* 7 +2 2t

h?2°2 HbQ "2 bQK2 HBKBi iBQMb iQ "1JX JQbi MQi #Hv @ i
i BM bBM;mH "BiB2b i? i M22/ bT2+B H + "2 iQ #2 ++m i2Hv N
/IBb+ 2iBx2/ BMi2;" Hb 7Q°"K HBM2 " bvbi2Kb rBi? /2Mb2 K i'B+
bQHmMIBQMX "1J + M QMHvV #2 mb2/iQ bQHp2 HBM2 " /Bz2 2MiE
:"22M6b 7mM+iBQMbX 6Q imM i2HVBM Qm™ + b2 i?2b2 HBKBi iB

"1J? b H 2 /v#22M T Qp2M mb27mHBM + H+mH iBM; i?2 2[ml
~mB//"QTH2ib BM BM}MBIi2HvV 7 bi "Qi iBM; }2H/b-r?2"2i?2 +? °
iBK2Bb Km+?H ;27 i? Mi?2}2H/ Qi iBQM T2 BQ/ (ek)X AMi? ir
i? 11?2 pBb+QbBiv Q7 i?2 /" QTH2i Bb 2[m HiQ i? i Q7 %F22bm "Q
reB+? bB;MB}+ MiHv bBKTHB}2b i?2 2[m iBQMbX h?Bb /Q2b MQi
?2Qr2p2°- Bi /Q2b MQi HHQr 7Q° i?2 + H+mH iBQM Q7 i?2 MQM
/" QTH2ib rB82M r?B+? Bb Q7i2M i?2 + b2 2tT2 ' BK2Mi HHvX "1J
bm++2bb7mHHvV + H+mH i2i?2/vM KB+b Q7 ?B;?Hv@/27Q K2/ pE
61 BM M 2ti2°™M H ~Qr (dN-3y-3R)X >2°2r2 2tT M/i?2 H;Q Bi-
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A_a2(a2+b2+c2) at o
- AC (a2+ P+ ?)3
B_bz(a2+b2+cz) at
B 4C (22+ P+ ?)3
C:cz(a2+b2+cz) at o

4C (a2 + P+ ¢?)3

UeXRjyV

V3)]2i

UeXRjRV

h?2 K2 MBMQQML23 BM i?2 b2+QM/ bmK Bb b?2QrM BM i?2 };m 2 eXe
hQ pQB/MmK2 B+ H; /B2Mi TT QtBKF BRIMD?ZRiKBWBKRtBMB +

7Q K (Rjk)
X 1 h
r ViF - | 8(Xij (VJ Vi)) E W Xij
M2ti iQ
X 0:2
+ C_Z[ AXi> (V2 Vi) BXxas (Va3 Vva) Cxs (vi V3)](AXi2 Cxg);
+QMi BMb

39

UeXRjkV



e "PIL. _ulG1JiLh * G*IG hAPLa

r?2°2i?2 ;" IB2MiBbi F2M rBi? "2bT2+ii@Qi?pP2ZBX+BMWIQ2 i?R |
MQi iBQM U};mBD ¢XOW2M iQ #2 i?2 p2 i2t RX aBM+2 r2 r Mi iQ
i M;2MiB H+QKTQM2Mi Q7 i?2 p2HQ+Biv-i?2; /IB2MiBb T QD2
rdF=pP; rF UeXRjjV

6Q 2 +? pRiP22 QTIiBK H p2HQ+Biv Bb 7QmM/ #v i?2 "6:a U" Q
QH/7 "# a? MMQV K2i?Q/ T RpiBMB #v W RRjj) 7Q  CmHB T Q;°
H M;m ;2X aBM+2i?2i M;2MiB H; /B2MiBb T QpB/2/-i?2 MQ K
p2HQ+Biv}2H/BbmM+? M;2/-#mii?2i M;2MiB H+QKTQM2MiBb
/12;" 1 iBQMX h?2i M;2MiB Hp2HQ+Biv Bb QTiBKBx2/ BM 2 +7? bE

eX8X3 J2b? "2bi'm+im BM;, p2'i2t bHB/BM;

h?2 /DmbiK2Mi Q7 i M:2MiB H p2HQ+Biv /2+ 2 b2b #mi /Q2b N
/ iBQM +QKTH2i2HVX h?2°27Q°2- T2 'BQ/B+ HHv bQK2 +iBp2 K
#2ir22M i?2 iBK2 Bi2  iBQMbX PM2 bm+? "2bi'm+im BM; K2i?Q/
i72 /"QTH2ibm 7 +2 iQ KBMBKBxXx2 +Qbi 7mM+iBQM /2b+ B#BM

AM i?Bb rQ F r2 mb2 +Qbi 7mM+iBQM (dN) i? i BbiQ #2 KBM
P2 i2t TQbBiBQMb

E(Xq; 10 ;Xn) = - + 3 +

. . 50
2 hﬁ inj j2 C ’

Xjj
i<j

r?22°2 ; BMi?2 }'bi bmK Bb Qp2'i?2 p2'iB+2b M/ i?2 b2+QM/ br
cef:p§=12 Bbi?2 6+QKT +iM2bb6 Q7 M 2[mBH i2> H iEBi M2Hh2X h*
MTH ;2 p Hm2b B7 i?2 2/;2 H2M;ihh /BM2Y22MiP2 71 BKM;H2b "2
7°QK 2[mBH i2° HX

. BM- TT QtBHg iBBMEQMbi Mi- r2 + M r'Bi2 ;° /B2Mi rBi? “2b
+QQ /BM i2b@i? 72 i2t (Rjk)

. . 2 49 2
r .E= 50 X L JXijJZ+ .h”. 1 .h”. X
' J_ 2 h? o jxj? h2  jxgjt
M2ti iQ .
¢ e UeXRj8V
C C _
100 C_ C—Z rXiC ;
+QMi BMb
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eX8 LmK2 B+ HBKTH2K2Mi iBQM

M «C = AXip+ Cxiz- 228 MIC "2 /2}M2/ BM UeXRjRV- i?2 i'B M;H:
BM/B+2b 2 b?QrM BM };m 2 UeXeVX M/ R Bb "2H #2H2/iQ

h?2 p2 iB+2b "2 KQp2/ #v KQ/B}2/ ;" /B2Mi /[2b+2Mi K2i?Q/ iQ 2
Hr vb "2K BM QM i?2 /"QTH2i6b bm 7 +2 (dN),

RX%?2p2'iB+2b "2 KQp2/ ++Q /BM; iQ
X; = X, r x E; UeXRjeV

r?2 2=0:01KBM Xmin Fr xEj)ig- M/ Xnn Bb i?22 bK HH2bi 2/;2 H2M;i? M:
iIQ ;Bp2M p2 i2tX

kKX6Q 2 %2 i?2 +HQb2bi Q' B;BM H p2i2t U#27Q 2 i?2 p2 i2t bHB/I
7QmM/iX, NBb T QD2+i2/ QMiQi?2HQ+ HT ~ #QHQB/}ii2/ "QmM/ i
7i2° T QDX+ HRGIPK2b i?2 p27i2t 7Q  i?2xM2ti Bi2® iBQM

jXnj Bb mT/ i2/ rBi? iR2 M&s p Hm2b + H+mH i2/ 7°QK i?2 HQ+ HF
T #QHQB/b QM i?2 Q 'B:BM H p2 iB+2b (Rjk)X

h?2 K2b? [m HBiv Bb +? ~ +i2 Bx2/ #v irQ T ~ K2i2 b (dN)

K t il
Sc= —JJ C min =min C : UeXRjdV
KB M

i

h?2 3} bi T K2i2 /2b+ B#2bp22hp+rAB¥QB/2 HHvV rQmH/ #2 mMB7Q"
b22FiQ /28E2MIBM+C2 42X h?2 Bi2" iBQMb 2/QM27Q RyyiBK2biQ
"2bmHi BM bB;MB}+ Mi K2b? BKT Qp2K2MIBXKSAE DQSSMWBi2" iBQM
C .. >L115C° _-i?22 p2 i2t bHB/BM; Bi2  iBQMb "2 /QM2 Nyy KQ 2 iB
i?2 K2b? Bb "2im M2/ iQ i?2 Q B;BM H bi i2X

02 i2t bHB/BM; Bb T2 ' 7Q K2/ 7i2  2p2 v Ryy iBK2 bi2Th BM i?2 bl

min

eX8XN J2b? "2bi m+im ' BM;, 2/;2 ~BTTBM,;

6B;m 2 eXd, 1/;2 ~BTTBM; MQi iBQMX
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bBKTH2 K2b? "2bi m+im BM; T Q+2/m 2 Bb 2/;2 ~BTTBM;X
i"B M2Xb;x] MIxi;x;;x;] Ub22 };m 2 eXdVX h?2M B7 (dN- Rj9)

jX| ij2<j(Xk Ok) (X| Xk)j+j(X| O|) (X| Xk)j; UeXRJSV

22 2/p@;x;] + M #2 "2TH +R/xBX3, MO, "2i?2 +2Mi2°b Q7 i?2 +B"
b+ B#2/ +B +H2b "QmM/x22] BIM;K2B]- " 2bT2+iBp2HvX h?2 + B
UeXRj3V Bb 2[mBp H2Mi iQ .2H mM v i'B M;mH iBQM QM ~ i bn
i?72 /°QTH2ibm 7 +2 "2 bm{+B2MiHv bK HH UbQ i? ii?2bm 7 +2
BM+'2 b2i?2 "2;mH "BivQ7i?2i B M;H2bX 1/;2b "2 MQi ~BTT2
iB+2b rBi? 72r2° i? M 8 +QMM2+i2/ 2/;2bX h?Bb Bb /QM2 iQ 2Ml
Hr vb #2 }ii2/ +2Mi2 2/ QM b B/ p2 i2tX

h?2 H;Q Bi?K Bi2  i2b i?°Qm;? HH 2/;2b mMiBH UeXRj3V Bb
~BTT2/X Aii?2M Bi2" i2bi?°Qm;? i?2 2/;2b ; BM 7°QK i?2 bi i
TQbbB#H2X 7i2'r /b p2 i2t bHB/BM; Bb T2 ' 7Q K2/iQ 7m’i?2" B

1/;2 ~BTTBM; Bb ii2KTi2/ QM 2 +? iBK2 bi2T BM i?2 bBKmH iB

eX8XRy J2b? “2bi'm+im BM:, p2'i2t //BiBQM

6BM HHv- Bir b7QmM/i? ii?2 #Qp2 K2MiBQM2/ K2b? bi #BH
b iBb7 +iQ v-r?2M i?2 /"QTH2i6b +m'p im 2 #2+QK2b iQQ H ;2.
p2 i2t //BiBQM "QmiBM2-r?2"2r2bTHBii B M;H2b BM "2;BQMbD

6Q 2 +?i B M;H2r2 + H+mH i2i?2 6K ;MBim/26 Q7 i?2 +m p i
p2 iB+2bV

1 X q
H =2 Hi Hi= KB+ UeXRjNV
i2 i
M/ r2 +QKT "2 BirBi?i?22 H2M;i? b+p|'5_2)QA7?2i‘B M:H2
p —
H S >"sp|it; UeXR9yV
i?72i°B M;H2 BbK\F2/7Q\ bTHBiiBM;X //BIiBQM HHv- i"B M:;H:

H2 biirQ M2B;?#Q BM; i'B M;H2b "2 K "F2/X,M QR BB Bb2APBAD?
i?Bb rQ FX

L2r p2 iB+2b "2 //2/ BM 2/;2 KB/@TQBMib Q7 i?2 K "F2/ i B M
M2r p2 i2t Bb T°QD2+i2/iQ i?2 HQ+ HT * #QHQB/ }ii2/ QM i?2 M
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6B:m 2 eX3, M BHHmbi iBp2 2t KTH2 Q7 p2-i2t //BiBQMX V 6B°
K “F2/ 7Q° bTHBiiBM:X h?2M bBM+2 i?2 v2HHQr i'B M:H2 MQr ? b
Bi HbQ Bb K “F2/X #V h?2 2/:2b Q7 i?2 K "F2/ i'B M;H2b +[mB 2 I
+QMM2+i2/ BMbm+? rviQ2Mbm 2 iH2 bi8 M2B:?#Q b 7Q 2 +? p
i*B M:H2b M/i?2 M2B:?#Q ?2QQ/BM #Hm2 6irQ 2/;2b /22T6Bbi 2 i2
T Q+2/m 2X

M2r p2 iB+2b 2 +QMM2+i2/ BM bm+? r v i? i 2Mbm '2b i H2 bi 8
"2bmHIBM; p27i2tX 6BM HHv- i?2 p2°i2t bHB/BM; T°'Q+2/m 2 Bb T2 7
Q7 i?2 M2rHv +°2 i2/ p2 iB+2b (Rj9) Ub22 };m 2 eX3VX

02°i2t //IBiBQMBb + ""B2/QmiMQ KQ 2 Q7i2Mi? M2p2'v8iBK2b

eXe H:Q Bi?K i2bib
eXeXR hBK2 BMi2;  iBQM T 2+BbBQM

AiBb 2TQ i2/ BMi?2 HBi2° im 2i? i+m "2MiHv i?2 HBKBiBM; 7 +
HiBQMb mbBM; i?2 #QmM/ v 2H2K2Mi K2i?Q/b Bb i?2 bm 7 +2 /Bb
KQ 2 +QKTH2tiBK2 BMi2; iBQMb+?2K2b i? Mi?2 bBKTH2 1mH2" K.
2bb v (dN)X hQ bb2b i?Bb-r2 2HQM; i2/ /"TQTH2i BM +QMbi Mi }
iBK2 bi2Th =Q0f03R;, ®= mbBM; i?2 1mH2  K2i?Q/ M/ i?2 b2+QM/ Q' /2
Emii K2i?Q/ (Rkd)X h?2 bBKmH iBQM1F [ FR2iBmb=r282 r?B +?
+Q "2bTQM/iQ [/ QTH2ii? irQmH/ bi QM;Hv 2HQE=b¥5:82 +?BM; b
(d8)X h?2 p27i2t //IBiBQM r b im"M2/ Qz- M/ i?°22 /Bz2 2Mi BMBIil
7 QK i?2 "2}M2K2Mi Q7 M B+Qb ?2/'QMr2 2 mb2/ Rbm62iBM; BM Mm
N =642 MN =2562X

h?22 /Bb+ 2T M+v #2ir22Mi?2b2+QM/ Q /2 mM:2@Emii K2i?2Q/ |
Bb "QMABM/2T2M/2Mi QM i?2 MmK#2' Q7 p2 iB+2b QM i?2 /Bb+"2iB
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6B;m 2 eXN, 1HQM; iBQM Q71/- QFR2-Bmr858X h?2 iBK2 b+ H2 B
to= Ry ©®= X L BM/B+ i2b i?2 MmMK#2 Q7 p2 iB+2b /2b+ B#BM; i?2
i?2 b2+QM/ Q' /2" mM;2@&EM b K2ii2Q/XX2KB t2b Q7 M 2HHBTbQ]
i?2 p2 iB+2bX

U2ii?2 +QKTmi iBQM iBK2 /Qm#H2b bBM+2 i?2 p2HQ+BiB2b M22
K2/B i2 iBK2 bi2TX M/ BM/22/ BM};m 2 eXNr2b22i?2 BKTQ i N
h?2°27Q 2 r2 +?2Qb2 iQ mb2 QMHvV i?2 1mH2" K2i?Q/- #mi rBi? "
2 +? iBK2 bi2TX

eXeXk aT +2 BMi2;  iBQM T 2+BbBQM

6B;m 2 eXN b?Qrb i? i i?2 MmK#£BDMQI?2DZ {(BHR2DIob bm 7 +2 b
z2+ibi?2 +QKTmi iBQM T 2+BbBQMX >Qr2p2 0(N°2- ;) 2FiQ K2+ C
BM+ 2MWBMB+FHvV K F2b Bi T " Q?B#BiBp2Hv bHQrX "v //BM; i?2
Q7 ?B;? +m p im 2-r2 b22F iQ }M/ i?2 KBMBK H MmK#2" Q7 p2
++m’ i2Hv + H+mH i2i?2 /" QTH2i6b /vM KB+bX

Cmbi b T°'2pBQmbHv-r2 2HQM; i2/ /"QTH2i BM +QMbi Mi }
t = 0:03Ry @= rBi? i?2 1mH2  K2i?Q/X h?2 bBKmH iBGM T * K2i
r =22-Bm =5:8X g2 bi "i2/ rBi? K2b?=ri82? M/ ? / /IBz2 2Mi i B M;}F
bTHBIiiBM; i?s&bXQH/b

g2 b22 BM };m 2 eXRyi20:Z7-Q?2 2°° Q" BO:HMRMQKT “2/iQ i?2
bi B+ig =0:15X h?2 274 20:2r b +?2Qb2M 7Q i?2 bBKmH iBQMb E
G ;2 p HMZb Q@mH/ #2 mb2/- #mi i?2 "2/m+iBQM BM i?2 2bmH
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eXe H;Q Bi?K i2bib

6B;m 2 eXRy, 1HQM; iBQM G7L+- QI B2-Bmr8E28X h?2 iBK2 b+ H?2
Blh = R, ©®= Xa Mb 2 i?2 b2KB t2b Q7 M 2HHBTbQB/ }ii2/ iQ i?2 p2
> T? +QKT "2b i?2 bBKmH iBQMb rBi? /Bz2 2Mi i"B MQHIZBTHBiiBM
bBKmH iBQM FRIiPEX (2 b22 i? "i,,f@0:2 2 " Q" Bb #2HQh?2 "B;?i

> T?2 b?Qrb ?2Qr i?2 MmK#2" Q7 p2 iB+2b BM+'2 b2b b i?2 bBKmH iE

i F2M BMiQ i?2 ++QmMiX

eXeXj h2bi+ b2, '’QTH2i +QMi’ +iBQM iQ bT?2°2

6B;m 2 eXRR, *? ~ +i2 ' BbiB+ +QMi  +iBQM iBK2 bHB;?iHv 2HQM; i
i?2 pBb+QbBX hABQBK?2 btg=HR B X h?2 i?2Q 2iB+ H +m p2 +Q "2bT
iQ UeXROKkVX

++Q /BM:iQ i?2 bK HH /27Q K iBQM i?2Q v /2b+ B#2/ BM b2+iBC(
M2iB+ }2H/ M 2HQM; i2/ bT?2 QB/ Ha>Q PHRQMIAM bR KBH¢ZRH t2b iQ
bT?2 B+ Hb? T2

()= 1(0)e ; UeXRIRV
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r?2 2=(a b=b M/

Ro ® (3+2 )(16+19 )
= : XROKV
401+ ) UeXR9

hQ i2bi Bi- BM bBKmH iBQMb r2 bHB;?iHv 2HQM; i2/i?2/ QTH
b2i Bi iQx2 QX h?2 /" QTH2i 2H t2/iQ bT?2 2 M/ r2 }ii2/ 2HHE
iQ /2i2  KEtYR aBM+2
In 41(t) =In 1(0) 1; UeXR9jV

r2 /2i2 " KBMa/ HBM2 " }i M/ THQii2/ BiBM};m 2 eXRRX 1t+2HH
b22M 7Q° H ;2 #KMi20M i?2 bBKmH iBQM "2bmHib M/ i?21i?2Q
/2pB iBQMb "2H2bb i? M
eXeX9 h2bi+ b2, /" QTH2i 2HQM; iIBQM BM b?2 ~ ~Qr

MQi?2 i2bi+ b27Q i?2 H;Q Bi?KBb pBb+Qmb /" QT BM b?
K ;M2iB+ }2H/bX *QMbB/2" [/ QTH2i TH +2/ i1i?2 Q B;BM bm#D:

vi = Gzey; UeXR99V

r?2°2:Bbi?2b?2 " "~ i2X h?2 2z2+ib Q7 bm+? ~Qr QM i?2/°QT
i?72 /IBK2MbBQMH2bb + TBHH "v MmMK#2 @ i?2  iBQ Q7 pBb+Qm

OR
Ca= oG UeXR98V

‘X AXh VHQ  + H+mH i2/i?2 2[mBHB# BmKb? T2Q7 /' QTH2]
HBKBi QT&KRHE)X 6Q CaKiPMH/ ' QTH2ib "2 T'QH i2 bT?2iQB/bX h
/I>QTH2i6b HQM; tBb Kz FeBbrB}?n?2 eXRkV BM i?2 2[mBHB# BmK

(19 +16)(2 +3).
2t g+ )

UeXR9eV

M/ i?22 MQr / vb M K2/ h vVHQ  /27Q KDBQM THX&2bRBM i?2

2[mBHB# BmK Bb
D = 19 +16

- “%6 +16°
g2 ™M bBKmH iBQMb4rBM? p B&a/7 QK yXyjiQ yXjX h?2 };m 2
b?Qrb ;QQ/ ;"22K2Mi #2ir22M i?2Q 2iB+ H+m 'p2b M/ bBKmH

UeXR9dV
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6B;m 2 eXRk, a+?2K iB+ Q7 /" QTH2i BM b?2 " ~QrX

6B;m 2 eXRj, 1[MBHB# BmK b? T2 Q7 MQM@HK BM2iB?2 QT®Rib rB
rBi? i?2 + TBHH GaMmKBR?2 h vHQ  /27Q K iBQM Bb iKR2i2M; M2

i?72 /°"QTH2i K F2bz BtiBhi®2h?2 i?2Q 2iB+ H +m p2b +Q "2bTQM/ iQ |
UeXR9dV M/ UeXR9eVX

eXeX8 h2bi+ b2, /'’QTH2i KQiIiBQM BM r2 F Qi iBM; K ;M2iB+ }2H

hQ i2bi i?2 K ;M2iB+ }2H/ BM/m+2/ /[vM KB+b- r2 2t KBM2 i?2 KQ
bm#D2+i2/iQ Qi iBM; K :M2iB+ }2H/X h?2 :Qp2 MBM: 2[m iBQMb
}2H/ M/ bK HH /27Q K iBQMb r2°2 /2 Bp2/ BM b2+iBQM 8X h?2 /" Q"
b2KB @a2bb cX //BiBQM HHv i#2iM2Ri?2 /'QTH2i6b H “;2bi tBb M
K :M2iB+ }2H/ Bb M22/2/iQ /2b+ B#2 BiBbKN2B QB B72 2@ /HQTH2i H
#2?BM/i?2 }2H/X

g2 M bBKmH iBOWDEBjZ=10-Bm=1 M/ i?2 K ;M2iB+ }2H/ M;mH °
7 2[m2M=+@:05X q2 }ii2/ M 2HHBTbQB/iQ i?2 p2 iB+2b Q7 i?2 /"QTH
b2KB t2bd- M/ i?% d2;HQKT "2/ Bi rBi? i?2 MmK2 B+ HHv 2p Hm i2/
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6B;m 2 eXR9, h?2 /vM KB+b Q7 M BMBiB HHv bT?2 B+ H/ ' QTH
K :M2iB+ }2H/X h?2 bBKmH iBQM ~=h00Q M2 IBBMi22 M/ i?2

K ;M2iB+1}2H/ M:mHU!7=apPSRM22 iBK2b th= R2®BbHX h?2 TQBMib
BM/B+ i2 i?2 bBKmH iBQM “2bmHib U7Q" +H "Biv QMHv 2p2 v R
#H +F +m p2b +Q "2bTQM/ iQ i?2 bK HH /27Q K iBQM i?2Q vX h
MmK2 B+ HBMi2;  iBQM Q7 i?2 bvbi2K Q7 Q /BM v /Bz2 2MiB F

i?2 bvbi2K Q7 Q'/BM v /Bz2 '2MiB H 2[m iBQMb QZ7i?M/27Q K iE
M;H2U8Xk8VX h?2 bvbi2K Bb biBz M/ i?2 27 @ &Pr. B;dQ Bp2K rB
b BKTH2K2Mi2/ BM @#2BS¥BHQMv (Rje)X h?2 +QKT "BbQM #2ir2.
bBKmH iBQM M/ i?2 bQHmMIBQM iQ U8Xk8V + M #2 b22M BM };m
+Q "2bTQM/2M+2 #2ir22M i?2 irQX

eXeXe (qB2H M/iob /2~ iBQM 2z2+ib

q?2M 1- Bir b b?2Qri? ii?2 BMi2;" H 2[m iBQMb 7Q" p2HQ +E
+ M#2 TT QtBK i2HvV m;K2Mi2/ #vi?2 p2HQ+Biv Q7 'B;B/#Q/v
/2~ iBQM Bb i2+?MB[m2i? ir bmb2/iQ 2KQp2i?2 MQMT?vbB+
Q7 i?2 /"QTH2iX

hQ i2bi Bib 2z2+iBp2M2bb= 100-QTB dim#D2+i2/ iQ b?2 ° ~Qr
Ca=2X h?2 /" QTH2ir b BMBiB HHv bT?2 B+ H M/ +2Mi2 2/ QM i?
r2 2/ QM2 rBi? qB2H M/i6éb /2~ i BQM im" M2/ QM M/ Qz U};m 2 e>
rb MQi BKTH2K2Mi2/- 7i2° bQK2 iBK2- r?2M i?2 /"QTH2i ?2 / 2F
+2Mi2° Q7 K bb bi "i2//"B7iBM; b22KBM;Hv i M/QKX h?2 / B7i
BKTH2K2MiBM; i?2 /2~ iBQM i?2 H;Q 'Bi?K /Q2b #2+QK2 KQ 2
KQMQiQM2 /'B7i HbQ r?2Mi?2 /2~ iBQM Bb QMX h?Bb Bb MQi br

bi #H2 }t2/ TQBMi 7Q" b?2 " ~Qr M/ bK HH b? T2 bvKK2i' v +

Ai KB;?21i #2 MQi2/i? 11?2/ B7i Q7 i?2 +2Mi2 Q7 K bbr b 2t KE
r?2M i?2 /"QTH291¥®i?, =10-Bm=2r1r b 2HQM; iBM; BM +QMbi Mi K
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6B;:m 2 eXR8, h?2 +2Mi2" Q7 K bb +? M=2100QBM/ @TH2i~@ri?Bi?
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