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#bi® +i

k.K i2'B Hb- HBF2i?2 MiB72 QK ;M2iB+p M /2 gbiHt/B2KB+QM/m+iQ
BM i?BbrQ ' F- QT2M mT M2r TQbbB#BHBiIB2b 7Q  i2+?MQHQ;B+ H
MmMMB[m2 BMi2" +iBQM Q7 i?2B K ;M2iBx iBQM rBi? 2H2+i QMB+- QT
T QT2 iB2bX 6mM i?2 KQ 2- i?2v T'QpB/2 i?2 TQi2MiB H iQ bim/v K
K ;M2iBx iBQM /vM KB+b BM "2/m+2/ /BK2MbBQMbX IT/Q / i2-i?2 +Q?
i?72 K ;M2iBx iBQM Q7 i?2b2K i2°’B Hb? b# "2Hv #22Mbim/B2/X Pm™ "2
i?Bb ; T#v mbBM; mHi®> b?Q i HB;?i TmHb2bX AM i?Bb +QMi2ti- iBK2@
;Bp2 M BMbB;?2i BMiQ i?2 2pQHmMIBQM Q7 i?2 HB;?2i@BM/m+2/ /vM KE
"2[mB 2 /2/B+ i2/ 2tT2 BK2Mi Hb2imTX

AM i?Bb i?2bBb-r2 T'2b2Mi +QKT 2?2MbBp2bim/vQMi?2 /2p2HQTK?2]
Q7 i #H2@iQTH b2 b2imT/2bB;M2/7Q K ;M2iQ@QTiB+ HTmKT@T (
[/ Ti #H2 7Q  i?2 BMp2hbiB; iBQM Q7 KB+ Qb+QTB+ b KTH2bX h?2 b\
QTiB+ HT ~ K2i B+ KTHB}2 b-rBi? imM #H2 T?QiQM@2M2 ;v = M;2 Q
7Q #Qi? i?2 TmKT M/ i?22 T Q#2 #2 KX 2K "F #H2 Bb i?2 ?B;? TmKT
KQ/mH iBQM " i2 i8yW Q7 i?2H b2 "2T2iBiBQM "~ i2- "2 HBx2/ pB i?
M2H2+i'Q@QTiB+ HKQ/mH iQ - #HQ+FBM; 2p2°v b2+QM/ TmKT TmH
?B;?@7 2[m2M+v /B;BiBx2 -T2 7Q KBM; bBM;H2 TmHb2 /2i2+iBQM- Q|
?B;? b2MbBiBpBiv- /QrM iQ 8y'/2; Q7 i?2 T°Q#2 TQH "Bx iBQM Qi iBQ
TTHv K ;M2iB+ }2H/bNOW- mM/i@QHI ;2b BM i?2 Fo "2;BK2 r?BH2 T QpB/
i2KT2 im 2 +QMi"QH #2ir22M 9 E@9ky EX

h?2 7mM+iBQM HBiv Q7 i?2 b2imT6b bvbi2Kb Bb /2KQMbi® i2/ #v T2 7Q
"Qi iBQM M/ mHi 7 bi /2K ;M2iBx iBQM K2 bm 2K2Mib BM +Q# Hi bB
7mMM+iBQM Q7 i?2 KQbi BKTQ i Mi 2tT2 ' BK2Mi HT ~ K2i2 bX

h?2 K DQ T i Q7 i?Bb i?2bBb Bb /2/B+ i2/ iQ Qm > bim/B2b QM +C
HiiB+2 KQ/2 Q7 i2° ?227ix7°2[m2M+v i B;;2 2/ #v 72KiQb2+QM/ H bz
MiB72 "QK ;M2iB+p M/2 q Hb b2,KBRZBW/ NF2QBBR Hak h>x T?QMQM

KQ/2 b?Qrb +HQb2 "2H iBQMiQ i?2 MiB72 "QK ;M2iB+ Q' /2 - b Bip |
LO2H i2KT2 im 2 M/ ?v#°'B/Bx2b rBi? K ;MQMKQ/2BMi?2T 2b2M+2
}2H/X g2 BMp2biB; i2Bi b 7mM+iBQM Q7 b KTH2 i2KT2  im 2- T Q
2t+Bi iBQM T?2QiQM 2M2 ;v M/ 2ti2°M HHv TTHB2/ K ;M2iB+ }2H/b
2t+Bi iBQM Q7 +vbi H@}2H/@THBIBZBYM DMB2ZMiHv TmKTb i?2

/IBbTH +Bp2 2t+Bi iBQM T Q+2bb Q7 i?2 KQ/2-r?BH2 i?2 K ;M2iB+ H
B/2MiB}2/ bi?2 K ;M2iQ@QTiB+ H2z2+i-r?B+? "2~2+ibi?2T?QMQM K
Qi iBQMX "v TTHVBM; K ;M2iB+ }2H/b Q7 mTiQ Nhr2 + M ;2M2" i2
i?72 +Q?2 2Mi ?2v# B/Bx2/ T?QMQM@K ;MQM KQ/2-i?mb 2tTHQBIBM; i?
2t+Bi2 +Q?2 2Mi bTBM@/vM KB+bX 6m i?2 KQ 2-r2 BMp2biB; i2i?2
BMi?2 #mHF 7Q ;KND/7BA2SK 2t7QHB i2/ ~ F2 rBi? i?B+FM2bb Q7 j3y N



Em X7 bbmM;

k.@J i2° B HB2M-rB2 /2  BM /B2b2" "#2Bi mMi2 bm+?i2 MiB72 "Q
g Hb > H#H2Bi2 F6MM2M- m7; mM/ /2 2BMxB; "iB;2M q2+?b2HrB
J ;M2iBbB2 " mM; KBi 2H2Fi QMBb+?2M- QTiBb+?2M Q/2° K2+? M
M2m2 i2+?MQHQ;Bb+?2 J°;HB+?F2Bi2M #B2i2MX 0Q HH2K #B2
JO:HB+?F2Bi-J ;M2iBbKmb mM/ K ;M2iBb+?2 .vM KBF2M BM "2/mxB
xm mMi2 ' bm+?22MX h Qix/2K ;B#i 2b #Bb ?2mi2 F mK aim/B2M xm~ F(
/2°J ;M2iBbB2 mM; bQH+?2  J i2°B HB2MX .B2 >2° M;2?2Mbr2Bb
Xxm /B2b2°  GC+F2 #2 " m?i m7 /2 02 r2M/mM; mHi° Fm ' x2°  GB+?iTm}
X2Bi m7;2H°bi2 J2bbmM;2M 1BM#HB+F2 BM /B2 HB+?iBM/mxB2 i2)
rQ7C" 2BM bT2xB HBbB2 'i2b 1tT2 ' BK2Mi MQir2M/B; BbiX

AM /B2b2° "#2Bi bi2HH2M rB° 2BM2 aim/B2 xm™ 1MirB+FHmMmM; m
G b2 m7# mb 7C° K ;M2iQQTiBb+?2 1tT2 'BK2Mi2 pQ'-/ b M /B
KBF QbFQTBb+?2 S 'Q#2M M;2T bbir2'/2MF MMX . b avbi2K p2'r
+?22 T  K2i'Bb+?2 02 bi "F2° KBi 2BMbi2HH# "2M S?QiQM2M2M2"
@ j-820 bQrQ?H 7C" /2M SmMKT@ Hb m+? 7C" /2M S ' Q#2@ai ?Fh
r2°/2M KBi ?2Q?2° 6°2[m2Mx /m +? 2BM2M 2H2Fi"QQTiBb+?2M JQ
Xr2Bi2M SmKT@SmHb #HQ+FB2 i- KQ/mHB2 iX wmb KK2M KBi 2
.B;Bi HBbB2 2 - /2  2BMx2HM2 SmHb2 m7M2?K2M F MM- 2" "2B+?2I
pQM 8y’'é BM /2" .2i2FiBQM /2" Qi iBQM /2  S'Q#2@SQH "Bb iBQI
J ;M2i72H/2" pQM #BbM/MmT MMMM;2M BK Fo@"2 2B+? MH2;2MX v
#B2i2i 2° 2BM2 h2KT2  im "2;mHB2 mM; xrBb+?2M 9E mM/ 9ky EX

.B26mMFiBQM HBi i/2  2BMx2HM2 avbi2K2 BMM2 ? H#/2b m7# mb
:2M /2  bi iBb+?2M E2 @ _Qi iBQM mM/ /2> mHi> b+?M2HH2M .2K ;N
EQ# HIi@1BMF Bbi HH 2 T Q#i mM/ /B2 #? M:B:F2Bi2M /2  rB+?iB;
S " K2i2 r2°/2M /2KQMbi B2 iX

.2°> mTii2BH /2" “#2BiHB2;iBM/2 IMi2 bm+?mM; 2BM2  FQ? "2Mi2
KBi h>x 6°2[m2Mx- /B2 /m +? 72KiQb2FmM/2M @ 122 TBITHX2 BM 62
.B2b2b j-kh>x S?QMQM Bbi 2M; KBi /2" MiB72 QK :MiBb+?2M P /M
/2K 2b Q#2°? H# /2 LA2H@h2KT2 im 2 p2 b+?2rBM/2i mM/ #2B M;2F
2BM2 >v# B/BbB2 mM; KBi 2BM2~J :MQM@JQ/2 m7r2BbiX .B2 QTi
F'Bbi HH72H/ m7;@@B#H12MM TmKTi 2{xB2Mi /2M M 2:mM;bT Qx:
S?QMQMKQ/2-1 ?2°2M/ /2 K :M2iBb+?2 GBM2 “2/B+? QBbKmb Ht
PQM /2K S?QMQM KQ/mHB2'i2- K ;M2iQ@QTiBb+?2 1z2Fi B/2MiB}x
MH2;:2M pQM 62H/2 M pQM #Bb xm Nh FCMM2M rB" /B2 ?v# B/Bb2
JQ/2 M 2;2M mM/ bQKBi FQ? "2Mi2 aTBM/vM KBF2M 2 x2m;2MX qF
S?QMQMKQ/2 bQrQ?H BM 2BM2K K, FE ®BtbR QHTHB-b +HA2 Mn 8 2SBaM 2 B M 2
2t7QHB2'i2M 6H F2@S Q#2 KBi 2BM2" .B+F2 pQM j3y MKX

BB



*QMi2Mib

AMi"Q/m+iBQM R

R h?2Q'v 9

RXR 62 "Q@ M/ MiB72 QK ;M2iBbK X X X X X X X X X X X X X
RXk J ;M2iB+p M/2 g HbK i2’B Hbhb X X X X X X X X X X X X X
RXj J ;M2IiQ@QTiB+ H2z2+ib X X X X X X X X X X X X X X X X X
k 1tT2 " BK2Mi H b2imT R3

kKXR SmMKT@T Q#2 aT2+i Qb+QTv X X X X X X X X X X X X X X X
kXk avbi2KG vQmi X X X X X X X X X X X X X X X X X X X X X X
kXj G b2 bvbi2ZK X X X X X X X X X X X X X X X X X X X X X X X
kX9 " H M+2//2i2+iBQM X X X X X X X X X X X X X X X X X X X X
kX8 . i +[mBbBiBQM X X X X X X X X X X X X X X X X X X X X

kXe J :M2i M/ +vQbii X X XX XXXXXXXXXXXXXXXX
kXd JB+ Qb+QTB+ TmKT@T Q#2 +QM};m" iBOQM X X X X X X X X :

kX3 1tT2'BK2Mi HbQ7ir "2 M/; T?B+ Hmb2 BMi2 7 +2 X X X X
kXN *QM+HmMbBQM X X X X X X X X X X X X X X X X X X X X X X
j IHi®” 7 bi /2K ;M2iBx iBQM BM *Q# Hi 9R

JXR " bB+b Q7 mHi" 7 bi /2K ;M2iBx iBQMBM 72" " QK ;M2ib X X X .
jXk ai iB+ +? ° +i2'Bx iBQM X X X X X X X X X X X X X X X X X X

IXj SmMKT ~m2M+2 /2T2M/2M+2 X X X X X X X X X X X X X X X X ]
JX9 h2KT2 im 2 /2T2M/2M+2 X X X X X X X X X X X X X X X X X
X8 SMKT T?QiQM 2M2 ;v /2T2M/2M+2 X X X X X X X X X X X X X
i Xe J ;M2iB+ }2H/ /2T2M/2M+2 X X X X X X X X X X X X X X X X X

iXd *QM+HmbBQM X X X X X X X X X X X X X X X X X X X X X X

9 *Q?2°2Mi H iiB+2 M/ T?QMQM K ;MQMB+ /vM KB+ BM #mHF 62Sa
9XR *Q?2°2Mi 2t+Bi iBQM Q7 i?2 T?2QMQM KQ/2b X X X X X X X X
9XKk SMKT@T?2QiQM 2M2 ;v /2T2M/2M+2 X X X X X X X X X X X X
9Xj S Q#2 TQH "Bx iBQM /2T2M/2M+2 X X X X X X X X X X X X X
9X9 h2KT2 im 2/2T2M/2M+2X X X X X X X X X X X X X X X X X
9X8 1t+Bi iBQM Q7 +Q?2 2Mi ?2v# B/Bx2/ T2QMQM@K ;MQM KQ/2
9Xe *QM+HMbBQM X X X X X X X X X X X X X X X X X X X X X X

BBB



*QMi2Mib

8 G iiB+2 M/ bTBM /vM KB+b BM ~ F2 62Saj
8XR a KTHZX X X X X X X X X X X XXX XXX XXXXXXX
8Xk SmMKT@T?QiQM 2M2 ;v /2T2M/2M+2 X X X X X X X X X X X
8Xj h2KT2 im 2/2T2M/2M+2 X X X X X X X X X X X X X X X X
8X9 6H F2/2;" / iBQM X X X X X X X X X X X X X X X X X X X
8X8 *QM+HmMbBQM X X X X X X X X X X X X X X X X X X X X

e *QM+HmMmbBQM 3k
"B#HBQ; T?v 3d
+FMQrH2/;2K2Mib N N

Bp



AMi*Q/m+iBQM

h?2 BMi ' Q/m+iBQM Q7 2HB #H2 72KiQb2+QM/ TmHb2/ HB;?i bQm +2b
K2Mib (R) H2/iQ i?2 /Bb+Qp2 v Q7 i?2 mHi> 7 biHB;?2i@BM/m+2/ K ;M2i
b 2TQ 'i2/ BMi?2BM7 KQmbrQ ' FQ7"2 m 2T B2 M/ "B;Qi Tm#HBb?2,
2p2Mim HHv K ;M2iB+ T?2MQK2M mT iQ i?2i2 ?2ix@iBK2b+ H2 ? p
K2Mi HHv ++2bbB#H2X h?2 ?B;? T2 FTQr2 Q7 i?2H b2 TmHb2b 2M?

2{+B2M+v Q7 i?2 ?B;?2 " @Q /2" 2z2+ib- +QKT "2/iQ +QMiBMmQmb r

TmHb2/ HB;?2i bQm +2bX h?2b2 MQMHBM2 "~ 2z2+ib+ M #2 /B 2+iHv

K2+? MBbK-7Q 2t KTH2 pB b2+QM/@? KQMB+ ;2M2" iBQM (j- 9)- ¢
pbi TH2i?7Q" Q7 MQMHBM2 "~ K2+? MBbKb i? i 2tT M/ i?2 2tT2 ' BK2M
7°QK i2+?MB+ HTQBMi Q7 pB2rX >B;?2° ? "KQMB+ ;2M2" iBQM M/ Q
KTHB}+ iBQM HHQr i?2 2tT MbBQM Q7 i?2 ++2bbB#H2 QTiB+ H * |
bQm +2 (8) M/ "2 p BH #H2 b BKTH2K2Mi iBQMb BM im"M@F2v QTiC
(e)X 6m’ i?2°'KQ 2-pB i?2;2M2  iBQM Q7 bmT2 +QMiBMmmK HB;?i- 2p
T Q#BM; Qp2 " H ;2 M;2b #2+ K2 TQbbB#H2 (d)X h?2 2tTHQ  #H2 T?2
i?72b2i2+?MB[m2b-" M;27 QKi?2mHi 7 bi/2K ;M2iBx iBQMiQi?2 +Q"
Q7 T?QMQMb (3) Q" K ;MQMb(N) M/ 2 +?2 mT iQ i?2 /2KQMbi" iBQM i
"2+ T #H2 Q7 brBi+?BM; i?72 K ;M2iB+ Q' B2Mi iBQMBM 72" "Q@(RYy)-
BM MiB72 "QK ;M2ib (Rk)X

AMT ~ HH2H-i?27 # B+ iBQM Q7 iQKB+ HHVviIi?BMK i2°'B Hb-bi "iBM; 1
Q7; T?2M2 (Rj) M/ 7QHHQr2/ mT #v HQr@/BK2MbBQM H K ;M2iB+ H b\
M2r T2 bT2+iBp2 QM i?2 Q#b2 p iBQM Q7 T?vbB+ HT QT2 iB2b BM "2/
T QiQiviB+ HK i2’B H+H bbr2HH bmBi2/7Q BMp2biB; iBM; K ;M2iBb
"2i?2 K ;M2iB+p M/2 g HbK i2°'B Hb (R8)X J ;M2iB+ p M /2 g Hb
2t?B#Bi QMHvV r2 FBMi2°"H v2  M;2 +QmTHBM; (R3)X h?2v + M HDbC
bT2+BK2Mb Q7 HQri?B+FM2bb #v 2t7QHB iBM; /2}M2/H v2  MmK#2 b /C
Hv2'bX AMi?2+ b2 Q7 QM2 iQ 72r iQKB+ KQMQH v2'b-i?2 K ;M2iB+
/IBbiBM+iHv /Bz2 2Mi 7" QK i?2 #mHF 7Q K- mMp2BHBM; i m2 "2/m+2
reB+? ?2 p2 H 2 /v #22M /2KQMbi® i2/ BM bQK2 K i2°'B Hb /QrM iQ i?2 K¢
ky)X AMirQ /BK2MbBQMb-i?2 K ;M2iBx iBQM bi" QM;Hv "2HB2b QM i?2
MBbQi'QTv- 2p2M H2 /BM; iQ i?2 7TmHH HQbb Q7 HQM;@ M;2 K ;M2iB
reB+? K F2b i?2 K ;M2iBx iBQM b2MbBiBp2 M/ TQbbB#Hv +QMi QHH #
MBbQi QTvX 1bT2+B HHv BMU22;iQOMBIBIBQBaK2i HV-i?2 bi QM;

[2T2M/2M+2 Q7 i?2 K ;M2iBx iBQM QM bi +FBM; H v2 ' b(Rd)- T 2bbm"z



*QMi2Mib

2p2M HB;?i(kj) ? b H 2 /v #22M /2KQMbi  i2/X Air b b?QrMi? i -
#2ir22M H iiB+2 KQ/2b M/ i?2 K :M2iBx iBQM "2 TQbbB#H2 BM
/2> q Hb K i2°B Hb (k9)X HH i?2b2 TQbbB#BHBiB2b iQ imM2 Q°
?B;?HB;?ii?2BKTQ i M#2 QmiP2QSi2+?MB+ H TTHB+ iBQMbX JQ 2
MiB72 QK ;M2iB+ QBRTQ7BSmH "Hv /p Mi ;2Qmb 7Q bT2+B}+ TT
r?2°2i?2 #b2M+2 Q7 bi> v }2H/b-i?2 "Q#mbiM2bb ; BMbi 2ti2 M H
BMiBMbB+ HHv 7 bi bTBM /vM KB+b 2 “2[mB 2/X

:Bp2M i?2 ;"QrBM; /12K M/ 7Q  +QKTmi iBQM H M/ /i biQ ;2 + T #
Bb 7m i?2° ++2H2 i2/ #vi?2rB/2bT 2/ ++2bbB#BHBiv Q7 +HQm/

i?72°2Bb b2 "+?2 7Q° M2r i2+?MQHQ;B2bi? i "2bT iB HHv 2{+B2Mi-
+QKTmi iBQM HHvV iBK2@2z2+iBp2X //BiBQM HHv-i?2 BM/mbi v
bi2 /vbmTTQ i Q7 b2KB+QM/m+iQ  /2pB+2br b "2p2 H2/ rBi? i?2 ky
+?BT + BbBb ii?2 H i2bi(k8)X #Qp2 HH-i?2imM #BHBiv- bK HH bE
B+b Q7 k. MiB72° QK ;M2iB+ b2KB+QM/m+iQ b BKK2/B i2Hv K F2 |
b2MbQ Q" /i biQ ;2 TTHB+ iBQMbX Hi?Qm:?i?2 KQiBp iBQM 7Q
k. K ;M2ib+ M#2 7QmM/ BM TQbbB#H2 i2+?MB+ H TTHB+ iBQMb-

Hr vb HB2b BM BM+ 2 bBM; mM/2 bi M/BM; Q7 7TmM/ K2Mi H T?v
K;M2iB+p M/2 g HK i2'B Hb T'QpB/2 MB/2 HTH v;"QmM/iQ 2tT
Q7 '2/m+2/ /IBK2MbBQMbX

h?2 "2b2 "+? T 2b2Mi2/ rBi?BM i?2 7" K2rQ F Q7 i?Bb i?2bBb Bb /2/E
BM: iQ i?2 2tTHQ  iBQM Q7 mHi~ 7 bi Ubm#@TB+Qb2+QM/V /vM
M/ bTBMb #v mbBM; HB;?iX h?2 22 2 T 2b2Mi2/ TT'Q +? " M;2b 7
/2K ;M2iBx iBQM /vM KB+b BM #mHF K2i HiQ i?2 +Q?22 2Mi /vM
MiB72 QK ;M2ir828a T 'BK v ;Q HHVBM; BM 2bi #HBb?BM; M 2t
i2+?MB[m2i? iBb+ T #H2 Q7 + Tim BM; i?2b2 T?2MQK2M BM KB-
“2/m+2/ /IBK2MbBQM HBivX

h?2 TT'Q +? Q7 i?Bb i?2bBb rBHH #2 b 7QHHQrb,

C AMi?2} bi+? Ti2 ' -r2rBHH /Bb+mbb i?2 # bB+ T?vbB+ H T B
mb2/ K2i?Q/b M/ b KTH2 bvbi2KbX h?2 +? Ti2° +QMi BMb # bB
iQ72°"Q@ M/ MiB72 "QK ;M2iBbK M/ BMi"Q/m+2bi?2 ;2M2"°
iQ r?B+? 6288m bbB;M2/X JQ 2Qp2'- M BMi'Q/m+iBQM iQ i?
K2+? MBbKb Bb ;Bp2MX

Ch?2b2+QM/ +? Ti2 T°QpB/2b /2i BH2/ /Bb+mbbBQM Q7 i?2 2t
/2p2HQT2/ /m BM; i?2i?2bBb 7" K2rQ'F M/ BMi Q/m+2b i?2 +
T Q#2 bT2+i ' Qb+QTvX Ai T 2b2Mib i?2 /Bz2 2Mi bm#bvbi2Kb M
BMiQ i?2 b2imTX

C 6B bi2tT2 ' BK2Mi H "2bmHib "2 Q#i BM2/ 7 QK mHi" 7 bi /2K
bm 2K2Mib BM +Q# Hi bBM;H2 + vbi HX h?2 K2 bm 2K2Mib



*QMi2Mib

TmM+iBQM Q7 i?2 KQbi bi BFBM; 7722 2tT2 BK2Mi H T ~ K2i2"
T QpB/BM; #2M+?K "F 7Q i?2 bvbi2Kob + T #BHBiB2bX

CAMi?2+? Ti2 QM +Q?2 2Mi H iiB+2 M/ bTTBEM2KGQMbLB+bH2BM 62Sa
+Q?2°2Mi T?2QMQM 2t+Bi iBQIMN BM BbHIHERHY “2H i2/iQ i?2
MiB72 QK :M2iB+ Q /2 X h?2 xQM2@7QH/2/ T?2QMQM KQ/2 b?Qrb

rBi? K ;:MQM KQ/2-r?B+? Bb miBHBx2/iQ 2t+Bi2 +Q?2 2Mi bTBM

C6BM HHv- BM i?2 H bi "2bmHi +? M2i2BOM - 62 8BBaBi? i?2
IM/BM;b 7 QK i?2 #mBAFT62SaM/ TTHv i?2KiQ ~ F2b KTH2 Q7
KB+ Qb+QTB+ bBx2X g2 i?mb /2KQMbi  i2 i?2 b+ H #BHBiv Q7 Q
TT Q +2X

Ch?2H bi+? Ti2  T°QpB/2b +QM+HmMbBQM Q7 i?2i?2bBbrBi? M Qm
7mim 2 T°Q; 2bb QM i?Bb iQTB+X



R h?2Q" v

h?Bb +? Ti2 " QmiHBM2bi?2# bB+ T?vbB+ H+QM+2Tibi? irBHH #2 T
Q7 i?BbrQ F-#2;BMMBM; rBi? /2b+ BTiBQM Q7 i?2 HQM;@"  M;2
b KTH2 bvbi2KbX b?Q i BMi'Q/mbiBR NNMNBQ 628d2° q Hb

Ki2'B HrBHH #2 ;Bp2M M/ i?2 Q#b2 p2/ K ;M2iQ@QTiB+ H2z2+ibr

RXR 62 " Q@ M/ MiB72 "QK ;M2iBbK

h?2 bim/v Q7 K ;M2iBbK i i?2 KB+ Qb+QTB+ H2p2H ? b H2/iQ i?
p BQmb i?2Q 2iB+ H KQ/2Hb 7Q" i?2 /2b+ BTiBQM Q7 K ;M2iB+
7Q K iBQM Q7 HQM; @ M;2 K ;M2iB+ Q' /2 X >2°2-r2rBHH ;Bp2 i?.
i?72 KQ/2Hb mb2/ 7Q 72 "Q@ M/ MiB72 "QK ;M2iBbK-r?B+? rBHH
+QM+2Tib /2b+ " B#2/ BM i?Bb i?2bBbX "Qi? /2b+ ' B#2 i?2 bTQMi M.
T 2b2M+2 Q7 K ;M2iB+ }2H/- 7Q K iBQM Q7 K ;M2iB+ HHv Q /:
r2rBHH /Bb+mbb i?2 B/2 Q7 i?2 >2Bb2M#2°; M/ AbBM; KQ/2Hb 7
K ;M2iBbK rBi? HQ+ HBx2/ K ;M2iB+ KQK2Mib M/ i?2 aiQM2™ KQ/2
72°"QK ;M2iB+ Q' /2°'BM; "2HH+i2Q MB# M/b BM 62- *Q M/ LBX

*QHH2+iBp2 K ;:M2iBbK Q7 HQ+ HBx2/ 2H2+i ' QMb

AM i?2 }"bi /2b+"BTiBQM-r2 bbmK2i? ii?2 K ;M2iB+ KQK2Mib "2 7
i?72B° iQKB+ TQbBiBQMbX gBi?BM i?2 #b2M+2 Q7 2ti2"M HK ;M2
MBbQi QTB2b-i?2 > KBHIQMB M 7Q  i?2 BMi2" +iBBM #2ir22M M
Bp2M #v i?2 >2Bb2M#2°; KQ/2H,

o
y 7 Ve Aap URXRYV
BD

r?22"%42MQi2b i?2 +QmTHBM; + QM IM/a4i B2 ¥V i?72 2t+? M;2

BMi2;" HQp2 i?2 Qp2'H TTBM; r p27mM+iBQMb Q7 i?2 +Q "2bTQM/
bB;M Q7 i?2 +QmTHRBWBMBMERMI?B+? Q' /2 'BM; ivT2 Bb 7 pQ 2/
bT2+B}+ K i2°B HXy$Q p?R@RIER ;v Q7i?2bvbi2K Bb KBMBKBxXx2/ 7Q" "



RXR 62" Q@ M/ MiB72 "QK ;M2iBbK

Q' /2'BM; Q7 i?2 2H2+i' QM bTBMb- 7 pQ BMyg32 "@KBTM2 HBH2®I /2 - r? BH
Q/2°BM: BX2X- MiB72 "QK :M2iB#XQ Q2?B-Mh 2B MBRBXbbi~ i2/ BM

6B;m 2 RXRX AM i?2 T 2b2M+2 Q7 M MBbQi QTB+agt+d M;2- i?2 bTBN
#2°2/m+2/iQ QM2 /BK2MMBBM; i?2 > KBHIQMB MiQ M AbBM; ivT2 (k

o
y 7 Voos A URXKV
B D

h?2 K ;M2iB+ MBbQi'QTv/2b+ B#2bi?2 T 272" 2M+2 Q7 bT2+B}+ K ;M2
BM K i2°'B H-i2°'K2/ bi?22 bv tBbX .2pB iBQMb 7' QK i?Bb /B ' 2+iBQ!
/[2}MBM; MBbQi QTv 2M2 ;v bi?22M2 ;v /Bz2 2M+2 #2ir22M i?2 ?
2M2°;vV M/ 2 bv t2bX P7i2Mi?22z2+iQ7i?2 MBbQi ' QTvBbBMi'Q/m+
K ;M2iB+ y2HI"B2Mi2/ T ° HH2H iQ i?2 2 bv tBbX M HQ;QmbHv- i?2
BMi2" +iBQM + M HDbQ #2 /2b+ " B#2/ rBi? My2z2+iBpR ZXM? M;2 }2H/
2 +? KQK2MiX h?2bQm +2 Q7 i?2K ;M2iB+ MBbQi ' QTv+ M#2 M BMi' |
i?72 K i2’B H- bb22MBM i?2 + b2 Q7 K :M2iQ+ vbi HHBM2 MBbQi ' QTv
K ;M2iBbK +QmTH2b pB i?2 bTBM@Q #Bi +QmTHBM; iQ i?2 K ;M2iB+ K
BMi?2 H iiB+2X bT2+BK2Mdb b? T2 Q" 2ti2M H7 +iQ bbm+? b bi E
BM/m+2 K ;M2iB+ MBbQi'QTv b r2HH (kd)X

bhESE $obe o
TYTTIRYITIL |

6B;m 2 RGR, QK :M2iB+ HHv UH27iV M/ MiB72 QK ;M2iB+ HHv U B;?i
K ;M2iB+ KQK2Mib BM M iQKB+ H iiB+2 ih4yEXh?2 "Qrb QM i?27 "
bB/2 BHHmbi' i2i?2 K ;M2iBx iBQM Q7 2 +? bm#H iiB+2- 7Q ' KBM; i?2 Mil
Q /2" T KB

MiB72 QK ;M2iB+ Q /2 BM; + M #2 /2b+ B#2/ rBi? irQ MiBT ~ HH2H
K ;M2iBx iBQMWD/ 5 Q7 T HH2H HB;M2/ K ;M2iB+ KQK2MibX AM
+QKT2Mb i2/ MiB72 QK ;M2i-i?2 K ;M2iBx iBQM Q7 i?2 irQ bm#H ii
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QM K + Qb+QTB+ b+ H2iQ vB2H/ x2 ' Q M2i K ;M2iBx iBQM,
J g Js URXjV

h?2 Q/2°BM: BM M MiB72 QK ;M2i + M #2 /2b+"B#2/ #vi?2 MiB72
T K2i% r?B+? Bb /2}M2/ b,

G J 4735 URX9V
i?B°/ TQbbB#BHBiv- MQi 7m i?2  /Bb+mbb2/- Bb 72 "BK ;M2iBbK- r-
JE2 BM/I2 B2 HB;M2/ MiBT ° HH2H #mi- "2 Q7JB22 2Mi K ;MBI
JI2 B vX

AM //BiBQMiQi?2 #b2M+2 Q7 M2iK ;M2iBx iBQM- MiB72 QK ;M2
i i+ M#2 TT2 HBM: 7°QK M TTHB+ iBQM TQBMi Q7 pB2rX h?2 iv
+ M HB2 BM i?2 Qht2K BBM; i?2K 2t+2TiBQM HHv "2bBbi Mi ; BMbi
T2 im # iBQMb M/ BM+'2 bBM: i?2 +? *~ +i2 ' BbiB+ 7 2[m2M+B2b (
bm T bbBM; i?2 Q7 72 "QK :M2ib rBi¢ i#RBIQHRhhHIk2PX7 @72

72 QK ;M2iB+ 2bQM Mg2 M g[h@RM+ivHv /2T2M/b QM i?2 MBbQi Q
}J2HY M/ i?2 ;v QK :M2iBw r?iBH2 i?2 MiB72 QK :M2iB+ “2bQM
7°2[m2M+v Bb BM+ 2 b2/ #Y,,-7r?B@?Q/M2 iQ i?2 ?B;? 2t+? M;2 }2H/
Yo- BMi'BMbB+ HHvV 2t+22/b i?2 "2bQM M+2 7 2[m2M+v Q7 72 QK

6Q° }MBIi2 i2KT2® im 2b Uh = yEV-i?2 K HHv 2t+Bi2/ K ;MQMb b
T HH2Hf MIiBT ° HH2H HB;MK2Mi Q7 i?2 K ;M2iB+ KQK2Mib- 2z
K ;M2iB+ Q' /2 X #Qp2 + BiB+.l,i2KT22 KmH2~m+im iBQMb "2iQQ
bi'QM; iQ mTF22T i?2 HQM;: @  M;2 K :M2iB+ Q'/2° M/ T K ;M2iB
Qp2 X h?2 +'BiB+ Hi2KT2" im27Q 72 "' Q@ M/ MiB72 QK ;M2i
i2KT2 imyg2UM/i?2 L22H i2KT2Vim2dTU2+iBp2HvX h?2 i2KT2  im’
[2T2M/2M+2 Q7 i?2b im™ iBQM K2HRriBX2iB®BNVB+ H i2KT2" im 2 + |
#2 MmK2 B+ HHv + H+mH i2/ rBi?BM i?2 KQH2+mH ~ }2H/i?2Q v- b
}:m 2 RXk (KN)X L2 " i?2 + BiB+ Hi2KT2 im'2-r?2'2 b2+QM/@Q"/
7°QK i?2 K ;M2iB+ HHv Q' /2 2/ iQ mMQ /2 2/ bi i2 Q++m b- +2"i |
"2H i2/ T°QT2iB2b + M 2t?B#Bi K ;M2iB+ +'BiB+ H #2? pBQ X
/2b+"BTiBQM Q7 b2+QM/@Q /2  T? b2i° MbBiBQMb-i?2b2 T QT2 iE
TQr2 " H rX 6Q  BMbi M+2-i?2b im " iBQW KT;24B Br2iB) \? 2

#b2M+2 Q7 2ti2 M H }2H/b- "2 /2b+ " B#2/ #vi?2 7TQHHQrBM; 2[m i

g... N7 LA URX8V

g 4. KN 7 g7 URXeV

h?2 + BiB+ H 2UTQMRMilM /Bz2  7Q  /Bz2 2Mi Q /2 'BM; bi'm+im:
>2Bb2M#2 ;:@- AbBM;@ivT2XXXV Q" i?2 bTBM /BK2MbBQM HBiv
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i?72 K ;M2iB+ birm+im 2 Q7 i?2 K i2'B H(jy)X 6B;m 2 RX9 b?Qrb i?:
K ;M2iB+ KQK2Mib 7Q" i?2 /Bz2°2Mi Q /2°'BM; ivT2bX AM bQK2 K i2°B
?2 i+ T +Biv+ M b?Qr M bvKTiQig+r?Br2 M2bQ BKT +ib i?2

K ;M2iBx iBQM /vM KB+b-H2 /BM; iQ + BiB+ H2z2+ib BM i?2 +? ~ +i.
M2 " i?2i° MbBIiBQM i2KT2 im 2 (jk)X h?2 BMb2i Q7 };m 2 RXk b?Qr
i?72iviB+ H 2/m+iBQM Q7 K ;M2iB+ Q' /2" b 7mM+iBQM Q7 i?2 i2KT:

1.0 A
084 1.04
=) —_
N 0.6 1 LI-IJ
ot = 0.51
S 04X .
S s 3D Ising
021 ool B=0-3265
0.9 1.0
0.0 T/Tc

T T T T

0.0 0.2 0.4 0.6 0.8 1.0
T/Tc

6B;m 2 RXKX2Q 2iB+ H i2KT2  im 2 /2T2M/2M+2 b im" iBQM K :M2iBx iBQM
Qmi 2ti2 M HK :M2iB+ }2H/b- b /2 Bp2/ 7°QK i?2 KQH2+mH ~}2H/i?2Q v U
7°QK _27X (ke)VX AMDb2i, #2? pBQ  +HQDb2 iQ i?2 + BiB+ Hi2KT2  im'2
K ;M2ib BM i? 22 U#Hm2V M/irQ UTm TH2V /BK2MbBIZMbX h?2 p Hm2b 7
7°QK 272 °2M+2 (jy)X h?2 K ;M2iBx iBQM Bb MQ K HBx2/ #vi?2 b im> iBQ]
iBQM i EX

"M/ 72 QK ;M2iBbK

AM K2i H-i?2 2H2+i QMb "2 ?B;?Hv KQ#BH2 M/ i?2 bbmKTiBQM (
K ;M2iB+ KQK2Mib /Q2b MQi ?QH/ 7Q  i?2 /2b+ BTIiBQM Q7 i?2 ivTiB+
72°"QK ;M2ib B'QM- +Q# Hi M/ MB+F2HX :2M2" HHv-i?2 bbmKTIiBC
2H2+i " QMb 11?2 iQKB+ bBi2b Bb Qp2 bBKTHB}2/- bBi/Q2b MQi HHQ
Q7 i?2 2H2+i"QMB+r1 p27mM+iBQMb-r?B+? Bb i?2 2bb2M+2 Q7 bi QN
(JRYX h?2°27Q°2-i?2 ;2M2° HB/2 Q7 # M/ 72 "QK ;M2iBbK rBi?BM i?
rBHH #2 T 2b2Mi2/ ?2 2X

q2im MiQ # M//2b+ BTiBQM Q7 i?22H2+i"QMB+ bi i2b M/ b2T *i22 +
BMiQ bTBM@mT M/ bTBM@/QrM # M/- b b?QrM BM };m 2 RXjX M:
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a) AE b)

D(E) N D(E)

6B;m 2 R, K iBQM Q7 72 QK ;M2iB+ Q /2  BM i?2 aiQM2  KQ/2HX
"2 0 M;2K2Mi Q7 i?2 K ;M2iB+ KQK2Mib 7°QK i?2 bTBM /QrM iQ i?2 bT
UVBb2M2 ;2iB+ HHv 7 pQ 2/-i?2irQ # M/b bTHBi BM 2M2 ;v- BM+ 2 b
Q7 i?2 bTBM mT # M/ U#VX h F2M M/ KQ/B}2/ 7°QK (jj)X

X

rBHH Q++m > r?2M i?2 iQi HQ++mT i&/QM Q@THM2/ T BN hbT U
2t+22/bi?2 Qi?2° (kN)X
11 we «7 URXdV

g2 i?2°27Q 2 272" iQ i?2K b i?2 K DQ'Biv@ U?2 2 H #2H2/ b n
2H2+i " QMbX h?2 # M/brBHH QMHvV #2 bvKK2i'B+ HHv Q++mTB2/ B7
# M/ TQbBiBQM2/ ii?2 6Z-;KB 2M2TEkMBU7Q " mT M/ /QrM 2H2+i"Q
2M2°;2iB+ HHv 7 pQ BM; i?2 K DQ ' Biv# M/X 6Q 2t KTH2-i?2 TTHB
K ;M2iB+ ¥2H/M bTHBi i?2 2M2 ;v H2p2H Q7 i?2 +QM/m+iBQM # M
W22K M 2M2i;v we+- HHQrBM; i?2 Q#b2 p iBQM Q7 S mHB@T ~ K ;M\
6Q  i?2bTQMiIi M2Qmb 7Q 'K iBQM Q7 72 QK ;M2iB+ Q' /2 -?Qr2
i?72 2H2+i"QM # M/b ? biQ #2 M BMi'BMbB+ T QT2 ivQ7i?2K i2°B
i?72 T'2b2M+2 Q7 M 2ti2°"M H }2H/ #v "2/ m+BM; i?2 iQi H2M2 ;v C
bbmK2 2H2+i"QMb b?B7i 7°QK i?2 KBMQ 'BiviQ i?2 K DQ Biv # M/-
BMi?2 MmK#2" Q7 2H2+i"'QMb iQ,

KoL — ;U Uy nu URX3V
r?2°2 Bbi?2iQi H2H2+i QM NMKARMbBiv Q7 bhni2d2 BIM2 " ;v

IBz2 2M+2 #2ir22M i?2 KBMQ Biv M/ K DQ Biv# M/X h?2 b?B7i Q7
i72 KBMQ 'Biv # M/ iQ i?2 K DQ 'Biv# M/ rQmH/ BM+ 2 b2 i?2 iQi
alggR7 1?72 2H2+i"QMb #v

alggy - U U n0° URXNYV



RXk J ;M2iB+p M /2 q HbK i2 B Hb

6Q i?72 72 "QK ;M2iB+ Q/2  iQ 7TQ K- i?Bb BM+°2 b2 Q7 FBM2iB+ :
+QKT2Mb i2/ #v i?2 2t+? M;2 BMi2" +iBQM-r?B+? + M7 pQ~ T ~ Ht
"2/m+BM; i?2 TQi2MiByBRNM22;Kk ;M2iB+ HHv Q /2 2/ bi i2,

aljg; alggyal 1q; URXRYV

rBi? 72°"QK ;M2iB+ Q /2  7Q KBM;- alzdyl i ?R b+ Qi BIi}BHGIN / X g2
bbmK2 i? ii?2 K ;M2iBx iBQM i? i #mBH/b mT #v i?2 bm THmb Q7 K D
+ib b K2 MK ;M2iB+ }2H/ QM HH 2H2+i QMb (jj)X h?2 bi"2M;i? Q7
[2b+"B#2/ #M/ Bib "2/m+iBQM Q7 i?2 TQi2MiB H 2M2 ;v Bb /2i2 "KBN\
2t+? M;2 BMi2;" H M/ i?2 2H2+i'QM Q++mT iBQM i i?2 62 KB 2M2"
+QMbB/2" iBQMb i?2 aiQM2" + ' Bi2 ' BQM

0 a, URXRRV

7Q° 72 QK ;M2iBbK BM K2i Hb + M #2 /2 Bp2/ (jj)X q?2M 7TmH}HH2/
bTQMi M2Qmb HQM; @  M;2 72 QK ;M2iB+ Q /2 X Ai + M #2 b22M i7
/2MbBiv +HQb2 iQ i?2 62 KB 2M2 ;v Bb #2M2}+B H 7Q  i?2 Q /2 BM:X h
Bb 7mH}HH2/ 7Q" i?2 i?°22 "Q@K iMOBAB@QM X2i Hb B'QM- +Q# Hi N
MB+F2HX h?2 K :M2iB+ T°QT2 iB2b "2 KQRIMZHIQ® BIM-i2YBA¥2 223

"@# M/b? p2 HQr/2MbBiv Q7 bi i2b M/ "2 KQbiHv M2;H2+i #H2 7Q i?
Q' /2 °BM; (kKN)X

RXk J ;M2iB+p M /2 q Hb K i2 B Hb

oM /2 g Hb K i2'B Hb 2 +H bb Q7 bQHB/b +QMbBbiBM; Q7 bi +
BMi° H v2  +Qp H2Mi #QM/b M/ BMi2 @H v2 p M /2 q Hb #QM/bX g
+ HH2/i?2p M /2 q Hb; T #2ir22MirQ H v2'bX b “2bmHi- i?2v + I
b2T " i2/ M/2t7QHB i2/ mTiQi?2BbQH iBQM Q7 bBM:H2H v2 b Q7 i?2
pM/2 g HK i2'B Hb 2 bmBi #H2 7Q  BMp2biB; iBM; T?vbB+ H T?
irQ@/BK2MbBQM H HBKBiX HbQ- KmHiBH v2 bT2+BK2Mb 2 Q7i2
irQ /BK2MbBQM H r?2M i?2B  BMi2 'H v2  BMi2  +iBQM #2+QK2b M2;
2t7QHB iBQM T °Q+2bb HHQrb i?2 7 #' B+ iBQM M/ BMp2biB; iBQM

/2YM2/ H v2° MmK#2 QM bm#bi® i2 Q" ?22i2 °Qbi'm+im 2b +QMbBb!
/Bz2 2Mi K i2 B Hb (Rd)X h?2 bi #BHBiv Q7 i?2b2 2t7QHB i2/ K i2 B HI
+QM/BiBQMb- rBi? bQK2 #2BM; bi #H2 (je)X AM +QMi’ bi- Qi?2 b /2;" /
#2 T Qi2+i2/ #v H v2'b Q7 Qi?2 - B @bi #H2p M /2 g Hb K i2 B Hb bm
#Q QM MBi"B/2 U?"LV Q ;" T?22M2 (jd)X

P7 Qmibi M/BM; BMi2 2bi "2 p M /2 g Hb K i2'B Hb-r?B+? b?Qr 7
HQM;@ M;2 K ;M2iB+ Q' /2°'X H 2 /v/2'Bp2/ BMi?2 RNeyb-i?2 >Q?=
g ;M2 U>JqgV i?2Q v bi i2bi? iBM 7mHHv BbQi ' QTB+ bvbi2K- M2B!
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MiB72 QK ;M2iBbK + M 7Q K BM bvbi2K Q7 QM2 Q" irQ /BK2N\
i2KT2  im 2b Uh=yV-i?2°K H~m+im iBQMb "2 bmTTQb2/iQ bmTT 2
h?2°27Q°2-i?22 2t+? MGQLbHQMT@®EBMyY BMi2® +iBQM BM~m2M+BM; i?2
KQK2Mib- b /2b+ B#2/ BM i?2 B/2 HBbQi QTBURXYRW2M#2 ; KQ/2
MQi #v Bib2H7 K BMi BM HQM: @  M;2 K ;M2iB+ Q /2 X J ;M2iB+ Q
QMHV r?2M +QK#BM2/ rBi? M //BiBQM H +QMi ' B#miBQM iQ i?2 >
K :M2iQ+ vbi HHBM2 MBDbQi'QTvX bBKTH2-:2M2  HBx2//2b+ BT
rBi? M MBbQi'QTv +QMi'B#miBQM- + M #2 ;Bp2M #v,
y 7- Ulaghay + ° V7 o6 O URXRKV

.0

r?2°2 i22°27°'2b2Mib i?72 MBbQi"QTv BM i?2 2t+? M;2 BMi2" +iBC(
/B 2+iBQNM BM/ bBM;H2@BQM MBbQi"QTv i2 K- HB;MBM; i?2 b~
/IB'2+iBQMX 6QVM/6° U>2Bb2M#2°; KQ/2HV- HH bTBM /B '2+iBQMb
r’B+? +Q "2bTQM/b iQ bTBM@4PK2MbiRQ M bHBBY RFAM H U

i?72 K ;M2iB+ KQK2Mib HB;M HQM; 5HRW N/ BMvi@2tBb@QKQ/2H
WB7 VrBi?BM M 2 bv4kW NR2A)X Hi?Qm;? i?72 >Jq i?2Q 2K bi i2|
i? 11?72 2tBbi2M+2 Q7 bQK2 7Q K Q7 K ;M2iB+ MBbQi QTv Bb +QM/
i?72 K ;M2iB+ Q'/2° BM irQ /BK2MbBQMb- i?2 2tBbi2M+2 Q7 K ;I
bi i2/QrMiQ i?2 KOQMQH v2' 2?2 b #22M /2KQMbi® i2/7Q" /IBz2 2Mi K
JOQ ' 2Qp2°-Bir bb?2QrM "2+2MiHvV i? 1i?2>Jqi?2Q°2K+ M H 2 /v #
k. bvbi2K r?2M i?2 bbmKTiBQM Q7 BM}MBi2 + vbi H2tT MbBQM |
bBx2b (9y) M/ Q /2 2/ bi i2bBM 72r@ Q°  KQMQH v2 b bvbi2Kb Q7 HC
r2°270mM/ (9R- 9k)X .2bTBi2 i?2 HBKBi iBQMb Q7 i?2 >Jq i?2Q 2K
MBbQi'QTvBM irQ@/BK2MbBQM HQ [m bB@irQ@/BK2MbBQM H
F2v QH2BMi?2 K ;M2iB+ #2? pBQ -r?B+? + M+ mb2 T?vbB+ H M/
iQ /" biB+ HHv +? M;2 BM i?2i° MbBiBQM 7°QK i?2 KmHIB@ iQ i?2 7

gBi?Qmii?2 T 2b2M+2 Q7 bi'QM; MBbQi'QTv-BMK Mv + b2b-i?2 -
Bb "2/ m+2/- b i?2 iQi HH v2> MmK#2  Bb "2/m+2/(Rd)X h?2 MmK
HbQ BM~m2M+2 i?2 K ;M2iB+ Q' /2 X 6Q 2t KTH2QMMVI?2 72" "(
i?72 #B@H v2  2t?B#Bib M MiB72 "QK ;M2iB+ Q /2'BM;- r?BH2 i
bT2+BK2Mb M/ 2p2M i?2 bBM;H2 H v2  /BbTH v AbBM;@ivT2@72 " C
AM Qi?2 K i2'B Hb-i?2BMi"Q/m+iBQM Q7 bK HH MBbQi QTvV
; 12 pQHIi ;2 (99) Q" M 2ti2 M H K ;M2iB+ }2H/ (9R) + M BM+"2
i2KT2 im 2- HHQrBM; i?2 +QMi QH Q7 i?2 HQM;@ M;2 K ;M2iB+
K ;M2iB+ }2H/bX

h?2 K :M2iB+ T?2MQK2M BM iQKB+ HHvVi?BMp M /2 q HbK i2 B
QTiB+ HHVBMi?27Q KQ7 _ K MbT2+i'Qb+QTv (ky) Q" Qi?2 K ;:M2i
Q7i2M # b2/ QM /B+? QBbK(9e)X 6Q K ;M2iB+ HBM2 " /B+? QBbK- I

Ry



RXk J ;M2iB+p M /2 q HbK i2 B Hb

62S@i? ii?2+°2 iBQM Q7 QTiB+ H+ pBiB2b 7' QK i?2 K i+?2/ +QK#BM il
i?B+FM2bb M/ T Q#BM;@HB;?ir p2H2M;i? + M/ biB+ HHv BM+ 2 b2 i
+QMi” bi (9d)X .2i2+iBM; i?2 QTiB+ HbT2+i'mK+ M HbQ #2 bmBi #
i?72 i?B+FM2bb Q7 ~ F2b QM bm#bi® i2 pB QTiB+ H +QMi’ bi bT2+
Q7i2M +QK#BM2/ rBi? iQKB+ 7Q +2 KB+ Qb+QTvX [//BiBQM HHv- |
K2 bm 2K2Mi (93) M/ 2H2+i'B+ HT?QiQ "2bTQMb2(je) ? p2 #22M T2"

h® MbBiBQM K2i H T?QbT?Q mb;i'BbmH}/2b @ JSa

bm#;, " QmT Q7 i?2 K ;M2iB+p M/2 q HK i2'B Hb "2i?2i MbBiBQM
T?Q mb i BbmH}/2b Q UB2Q MIBIBQM K2i HVX HH K2K#2'b Q71?2 JS
;QOmT "2 MiB72 QK ;M2iB+ b2KB+QM/m+iQ b rBi? LGOG2H i2KT2 i
HB[mB/ MBi Q;2M i2KT2 im X HhdT & rB/2  M;2 Q7 # M/ ; T
2M2°;B2b URX820@jXy20V M/ BM+HmM/2b /Bz2'2Mi bTBM@/BK2MbBC
i?72 T?vbB+ H72 im 2b Q7 i?2 T 2/QKBM,;, ®iTHK BHM RB KB#%2iD/XI S a

h #H2 RARTQ i MiT' QT2 iB2b Q7 bQK2 K2K#2 b Q7 i?2JSaj@7 KBHvV)

| 6254 LBSa JMSa
LG2H i2KT2 im 2 RR3E (jRBS8E (ONJU3E (9N)

"M/I@; T RX8 20 (8 Xe 20(8RJy 20(8k)
J ;M2iB+ MBbQIi[QTVA8BM; su| >2Bb2M#2";
AMi2 H v2  +QmTHBMB(8]) 6J 6J

HH JS&2K#2 b + vbi HHBXx2 BM KQMQ+HBMB+ + vbi Hbi'm+im 2 rB
*QmTX h?2i° MbBiBQM K2i HBQMb + “*vi?2 K ;M2iB+ KQK2Mib M/ Q
TH M2BM 22t :QM-FMQrM b ?2QM2v+QK#bi'm+im 2X 6B;m 2 RX9 /I
im'2 Q7 JSabi HX AMi?2 +2Mi2 Q7 i?2i MbBiBOMKBi2H®2t ;QMb- S
"2 +Qp H2Mi #QM/ iQ i?2 K2i H@BQMb- K2/B iBM; i?2 2t+? M;2 BMi2"

LBS® b MBM@TH M2bTBM Q' B2Mi iBQM Ub22 6B;X RX8V-rBi? 72 (
+QMTHBM;X Air bb?QrMi? ii?2 HQr, HEBbWIQQ T2 A+ LEBSM Q7

, FBi? "2/m+2/ MmK#2 Q7 H v2 b mMiBH i?2 K ;M2iBx iBQM 7mHHv
KQMQH v2  (ky)X i'B;QM H /BhiQ%iB®M #Hi?2bLiBxa + vbi H@}2H/
bTHBiiBM; Q@hi?22bX h?2 bTBM@i7 MBBIBIM #2ir22M i?22 + vbi H }2H/
bTHBi bi i2b + M #2 mb2/iQ QTiB+ HHv 2t+Bi2 +Q?2 2Mi K :MQM KQ/:

h?2 K ;M2iB+ KQK2Mip/@7M®iSlanHHv HB;M rBi? i?2 i'B;QM H tBb Q
+'vbi H- bBKmHi M2QmbHv #°2 FBM; bT +2@BMp2'bBQM M/ iBK2@ 2p
K F2bi?2 K ;M2iQ@2H2+i'B+ H2z2+i bvKK2i'v HHQr2/ (8e)X >272-i?2
Bb K BMi BM2/ 2p2M BM i?2 KQMQH v2" (RN)X

RR



R h?2Q" v

van der Waals
gap

z

O

6B;m 2 RX9pi Hbi'm+m 2XQ7VJ84@ MBQM i? i Bb +2Mi2 2/ BM i?2
2QM2v+QK# bi'm+im 2 7Q K2/ #v i?2 i MbBiBQM K2i HbX #V hQT pE
Hv2 JSa+V hrQ bi +F2/ H v2 b ?QH/iQ;2i?2 pB i?2p M /2 q Hb 7Q +
BHHmMbi® iBQMb r2°2 +°2 i2/ rBi? i?2 bQ7ir "2 olah (89)X

62Sar?B+? rBHH #2 BMp2biB; i2/rBi?BMi?27 K2rQ FQ7i?Bbi?2bE
Q7@TH M2 K ;M2iB+ MBbQi"QTv-rBi? K ;M2iBx iBQM p2°v bi #H2
BM/BK2MbBQM HBiv- b Bi K BMi BMbBib HOM; @ M;2 K ;M2iB+ Q/
7Q K(jN-8d) (ky)X HbQ-Bib +'BiB+ Hi2KT2  im 2 bi vb pB im HH
i72 KQMH v2 ' (jN)X AM Bib K ;M2iB+ HHv Q /2 2/ T? b2- #2HQr i?
Q7 TT QtBK i2Hv RKkyE (jN-83) i?2 K ;M2iB+ KBR2MIbDIiQYZ 62Sa

62 BQMb 7Q K xB:;x ; T ii2 "M rBi?BM i?2 H v2'bX h?Bb T ii2 M +°2
7Q°K iBQM Q7 i?2K ;M2iB+ KQK2Mib HB;M2/ T " HH2H Q" "2bT2+iBj
QmMi@Q7@TH M2 tBb Q7 i?2 K i2'B H(j8)X h?2 iBK2@ 2bQHp2/ 21T
Q7i?2Ki22B H+ M#2 7QmM/ BM +? Ti2 9 M/ 8X

Rk



RXjJ ;M2iQ@QTiB+ H 2z2+ib

6B:m 2 RIX?22 i° MbBbiBQM K2i HBQMb M/ Q B2Mi iBQM Q7 i?2 K ;M2iB+ k
rBi?BM i?2 K ;M2iB+ mMB, Y2HWbhIJMABBRBH2M#2 ;V, M/ 62Sa

UAbBBM;VX h?2 MiB72 QK ;M2iB+ BMj2 gim#H 20 i22BM x B \p BBSh

K ;M2iB+ mMBi +2HH HQM:; i?2 x@ tBbX AMbTB 2/ 7°QK _27X (8j)X

RXjJ :M2iQ@QTiB+ H 2z2+ib

h?2 BMi2 7 +2 #2ir22M Qm ™ 2tT2'BK2Mi H TT ~ imb M/ i?2 b KTH2 T C
QTiB+ H M/i?2K ;M2iQ@QTiB+ H2z2+ibQ7i?2b KTH2b QM i?2 "2~2+
T Q#2 #2 KX h?2 T°' QT2 iB2b Q7 i?2 HB;?i + M #2 Hi2 2/ #vi?2 b KT
HB;?i BMi2MbBiv- TQH 'Bx iBQM M/ 2HHBTiB+Biv pB p BQmb 2z2-
MB/2 Q7 i?2irQ + b2bi? i "2 Q#b2 p2/ rBi?BM i?2 T ' 2b2Mi2/ 2tT2"°
K M2iQ@QTiB+ HE2 " 2z2+i UJPE1V M/ i?2 K ;M2iB+ HBM2 " /B+?
AM ;2M2° H-K ;M2iQ@QTiB+b /2b+ " B#2b i?2 BMi2" +iBQM #2ir22M H|
hvTB+ HHv-i?2 Q#b2 p2/ 2z2+ib "2 "2bmHiIi Q7 i?2 bTHBiiBM; Q7 21
i?72 w22K MM 2z2+i M/ bTBM@Q #Bi BMi2" +iBQM- "2bmHiBM; BM p I
MBbQi QTv- /2T2M/BM; QM i?2 HB;?i TQH "Bx iBQM Q" ?2HB+Biv (8N

Rj



R h?2Q" v

J:M2iQ@QTiB+ HE2 " 2z2+i

KQM; i?2 p "BQmb K :M2iQ@QTiB+ H2z2+ib-i?2 E2 " 2z2+i bi M
rB/2bT 2/ TTHB+ iBQMb b T Q#2 7Q K ;M2iBx iBQMX Ai /2b-
M/ BM/m+2/ 2HHBTiB+Biv Q7 i?2 TQH 'Bx iBQM TH M2 Q7 HBM2 °
BMi2  +ib rBi? K :M2iBx2/ K i2’B HX AMT “iB+mH - i?2 22 2 K2Mi
i?72 TQH “E2 " 2z2+i-r?B+? TTHB2biQ K ;M2iBx iBQM Q' B2Mi iB
i?72b KTH2 TH M2 M/ BMi?2 T'QT ; iBQM /B 2+iBQM Q7 i?2 HB;?i

h?2 ivT2 Q7 2z2+ii? i i?2 T'Q#BM; #2 K mM/2 ;Q2b 7i2 i?2 BMi2"
b KTH2 bm 7 +2 M/fQ  Bib #Q/v Bb /2}M2/ #v i?2 /B2kR2+i B+ T2"
r?B+? #v Bib2H7 K v #2 Hi2 2/ #v i?2 K :M2iBx iBQM M/ i?2 + vb
BMi2  +iBQM #2ir22M i?2 2H2+i B+ }2H/ Q7 i?2 HB;?i M/i?2 K i2'B
#V i?2 2H2+i'B+ /BbTH +2K2Mi

0o URXRjV

rBi? i?2 p +mmK T2 EBMIBPB™WK i 'Bt@2H2K2Mi ? pBM; +QKTH2t p |

g2 }'bi +QMbB/2° M QTiB+ HHv MBbQi'QTB+ MQM@K :M2iBx2/
2ti2°M H }2H/bX >2°2i?2 /B2H2+i'B+ i2MbQ  Bb Tm 2Hv /B :QM H,

o, E""q, E URXROV

h?2 T°2b2M+2 Q7 K ;M2iB+ }2H/- K :M2iBxBM; i?2 + vbi HBM i?
HB:?i T°'QT ; iBQM U?2°2, BM x@/B 2+iBQMV- BMi"Q/m+2b K ;M2
i?2 K i'Bt 2H2K2Mib- HbQ ii?2 Qz@/B :QM HTQbBiBQMb (ey),

. Ou . Q» . R
. E70. . o . E URXR8V
C Q. . E

h?2 /B ;QM H 2H2K2Mib 2 2p2M 7mM+iBQMb ©7BiP2 iR2M2iBx i
Qz@/B :QM H 2H2K2Mib "2 Q/X7mM+iBQMb Q7

AM +H bbB+ H /2b+ BTiBQM Q7 2H2+i'QM KQiBQM-r2 + M b22
["Bp2M #v i?2 2H2+i B+ }2H/ Q7 i?2 HB;?i M/ +B +mH "Hv TQH "BEL
2H2+i"QMb BM i?72 K2/BmK iQ KQp2 BM +B +mH " KQiBQMX AMi?2"
}2H/- 2Bi?2" 2ti2 M HHv TTHB2/ Q b M 2z2+iBp2 }2H/ rBi? +QM
K ;M2iBx iBQM Q7 i?2 K2/BmK-i?2 " /BB Q7 i?2 KQpBM; 2H2+i Q
/2+°2 b2/ 7Q° H27i Q" "B;?i +B'+mH " KQiBQM #v i?2 GQ ' 2Mix 7Q
KQiBQMb "2 /2b+ " B#2/ #v i?2 /IB2H2+i B+ i2MbQ - i?Bb MBbQi C
MQM@/B ;QM H 2KR2RPMib Q7

R9



RXjJ ;M2iQ@QTiB+ H 2z2+ib

Mv HBM2 * TQH “Bx2/ HB;?ir p2
10 a0 2Z-%F 1 oy o1, # URXReV

+ M #2 +QMbB/2°2/ bi?2 bmT2 TQbBiBQM Q7 irQ +B"+mH ~ TQH "B
QTTQbBiI2 2HB+BivU V rBi? KTHBim/2H&k)X h?2 2B;2Mp Hm2b
Q7m, + M#2 + H+mH i2/ b

0. ; B URXRdV

M/ +Q "2bTQM/iQ i?2 +QKTH2t 27" +iBp2 BM/2t 7Q " H27i U@V M/ F
TQH "Bb2/ HB;?iX Ai + M #2 b?2QrM i? i i?2 /Bz2 2M+2 BM T? b2 M/
i?72 irQ +QKTQIM2MibM/1, ~ #BM/m+2b +? M;2 BMTQM/ Bx iBQM
2HHBTGB®Biiv?2 "2~2+i2/ HB;?i (ey)X h?2 K ;MBim/2 Q7 TQH 'Bx iBQM |
+? M:2 Bb ;Bp2M #v i?2 +QKTH2t E2" " M:H2,

Q-

h 77— URXR3V
7 0. O«

qBi?i?2 2 H M/BK :BM 'vT i +Q "2bTQM/BM:iQi?2TQH "Bx iBQM "C
#B 27 BM:2M+2V M/ BM/m+2/ 2HHBTiB+Biv U+B +mH " /B+? QBbKV,

N _2h URXRNV
q AKh, URXKyV

h?2v + M #2 b22M b i?2 "2bmHib Q7 +B "+mH ~ #B 27 BM;2M+2 M/ -
2z2+ib- "2bT2+iBp2Hv (ej)X 6B;m 2 RXe T ' 2b2Mibkr;, bMP2K iB+ Q7 i?2
q X

J ;M2iB+ HBM2 "~ /B+? QBbK

h?2 E2° " 2z2+i Bbr2HH bmBi2/ 7Q /2i2+iBM; i?2 K ;M2iB+ bi i2 BM 7
i?72+ b2 Q7 7TmHHv +QKT2Mb i2/ MiB72  "QK ;M2ib- MQ M2i K ;M2iBx iE
i?72°27Q 2?2 E2 " 2z22+i-2t+2Ti 7Q bQK2 bT2+B H + b2b(e9- e8)- E
TTHB+ #H2 /2i2+iBQM K2i?Q/X >2"2- b2+QM/@BO2+K2Z2+ib- b2Mb]|
"2H2p MiBMi?2/B2H2+i'B+i2MbQ" M/ + M#2 Q#b2 p2/ b K ;M2iB+ HE
Q HBM2 " K ;M2iB+ /IB+? " QBbK(N- 9e-ee)X AM Qi?2 + b2b-i?2 K ;M2
+ MBM/m+2 M 2z2+iBp2 K ;M2iBx iBQM-r?B+? + M #2 /2i2+i2/ M H
E2 " 2z2+i(ed)X

q2 rBHH b?Q iHV 2H #Q  i2 QM i?2 b2+QM/ BKTQ i Mi K :M2iQ@QTiB+
BMi?2 T°2b2Mi2/ rQ F, K ;M2iB+ HBM2 "~ /B+? QBbKX GBM2 " #B 27 B
"272°biQ M QTiB+ H MBbQi"QTvi? i+ mb2b K i2'B HiQ 2t?B#Bi /B:

R8



R h?2Q" v

Incoming Outgoing
y
y e E
R
o K

\4

6B;m 2 R&Xe2i+? BHHmbi™ iBM; i?72 E2"" 2z22+i QM HBM2 "Hv TQH "Bx2
PMi?2 H27i- i?2 BM+QKBM; HB;?i #2 K Bb HBM2 "Hv TQH "Bx2/X P
BMi2" +iBQMrBi? K2/BmK-i?2#2 K2t?B#BibE2 " "Qi iBQM- "Qi iBM; B
TH M2 #v i?2rcMMH 22+ QKBM; 2HHBTiB+ HHv TQH "Bx2/X h?22HHBTIiB+
Bb +? ~ +i2°'Bx2/ #v i?2 K DQ " tBb M/ i?2 KBMQ™ tBb "X

+Q2{+B2Mib 7Q  /Bz2 2Mi TQH "Bx iBQM M:H2b Q7 HBM2 “Hv TQH
BM/2t Q7 27 &+ @R /2b+ B#2/ b,

a B URXKRV

h?2 "2 H T-iHbQ 272 °2/iQ b i?2 27 +iBp2 BM/2t- Bb /2b+ B
27 +iBQM ii?2i° MbKBbbBQM #2ir22M irQ K2/B -i?2 T? b2 p2H(
/IBbT2 bBQM Q7 HB:?iX SQH 'Bx iBOQM@/2F2HH2 M# BB22 " BM +2M B2M
r?BH2 i?2 2tiBM+iBQMBbHQ2h+BRMiBp2 Q7 i?2 #bQ TiBQM BM K2/
i?mb 7Q° i?2 /B+? QBbKX AMi?2 + b2 Q7 +B +mH " /B+? QBbK-i?2 H
QM Bib ?2HB+BW-U?BH2 7Q " HBM2 " /B+? QBbK-i?2 #bQ TiBQM
i?2 T2 "T2M/B+mH ~ HB;?i +QKTQNXMib /Bz2 U

hQ [m MiB7v i?2 QTiB+ H MBbQi QTv #2ir22M irQ T2 T2M/B+mH ° t
iBp2 "2~2+iB@Bib®2 i?2 HBM2 " /B+? QBbK p Hm2,

G _o” 1
¢} 1

2T2M/BM; QM i?2 bi'2M;i? Q7 i?2 MBbQi'QTv- M BM+QKBM; #2
M:H2 2H iBp2 iQ i?2 MBbQi'QTv tBb- rBHH mM/2;Q TQH  Bx

URXKKYV

Re



RXjJ ;M2iQ@QTiB+ H 2z2+ib

bs. (9e), .
be. " — bBM URXKjV
6B;m 2 RXd b?Qrb M 2t KTH2 Q7 HB;?i TQH "Bx2/ 98& iQr /b i?2 QTi

t2b M/ 2tT2 ' B2M+BM; HBM2 ~ /B+? QBbKX 7i2° BMi2 +iBM; rBi?
TQH 'Bx iBQM TH M2 Bb 2z2+iBp2Hv "Qi i2/X

Incoming Outgoing
y E y E
S R

LDe
*
o o

6B:m 2 Ra¢d?22K iB+ Q7 i?2 K ;M2iB+ HBM2 " /B+? QBbK 2z2+iX h?2 #bQ Ti
i72T@ M/b@TQH "Bx2/ 2H2+i B+M2AHBHQRIDMBEMBM K ;MBim/2X

PMi?2 "B;?i 2t KTH2- 7i2° T bbBM; i?°Qm;? Q  #2BM; 2~2+i2/ #v K2/Bm
i72 T@+QKTQM2Mi Bb T "iB HHv #bQ #2/s HR7/i®PM;iQQ H Qi iBQM

TQH "Bx iBQM TH M2X

Rd



k 1tT2'BK2Mi B b2imT

bB;MB}+ Mi TQ iBQM Q7 i?2 rQ ' F “2H i2/iQ i?Bb i?2bBbr b /2/B+ i

i72 iBK2@ 2bQHp2/ K :M2iQ@QTiB+ Hb2imT-r?B+? Bbmb2/7Q"
bm#b2[m2Mi +? Ti2 ' bX AM i?2 T 2b2Mi +? Ti2 - i?2 b2imT M/ BN
/Bb+mbb2/ BM /2i BH M/ i?2 ;2M2° H 2tT2 BK2Mi H +QM+2Tib Q7 i?
rBHH #2 2tTH BM2/X Ai + M #2 MQi2/i? i T iQ7i?2b2imT? b Hb
BM MQi?2 i?2bBb (e3)X >2°2-r2 rBHH :Q BMiQ ;"2 i2" /2i BH #GQ
M/ i?2Q Qm;?Hv /Bb+mbb i?2 7TmHH b+QT2 Q7 i?2 2tT2 ' BK2MiX 6m’
+ M HbQ +i b T'BK2 7Q  7mim 2 bim/2Mib b22FBM: iQ 7 KBHB
i?72 2tT2 BK2MiX

7i2° BMi"Q/m+BM; i?2 +QM+2Ti Q7 TmKT@T Q#2 bT2+i Qb+QTv-
;2M2° H/2b+'BTiBQM Q7 i?2 QTiB+ Hb2imT M/ BibH vQmi #27Q°2
"2 /2b+'B#2/X

KXR SMKT@T Q#2 aT2+i'Qb+QTv

PTiB+ HTmKT@T Q#2 bT2+i"Qb+QTv Bb iBK2@ 2bQHp2/ K2i?Q
BM/m+2/ /vM KB+ H T?2MQK2M BM K ii2 X Ai + M bm T bb i?2 il
Tm 2HvV 2H2+i"QMB+ /2i2+iBQM M/ Bb +QKKQM K2i?Q/7Q BMp2bi
T?2MQK2M X hrQ TmHb2/ HB:?i bQm +2b- ivTB+ HHvV H b2 b- BH
imM #H2 iBK2a#RHM2 TmHb2- H #2H2/ b i?2 TmKT- b2 p2b b
2t+Bi iBQM- r?BH2 i?2 b2+QM/ TmHb2-i?2 T'Q#2- Bb K2 MiiQ /2i2+
i?2 b KTH2X q?22 2#v i?2 T'Q#2 TmHDb2 b?QmH/ #2 b2i HQr 2MQm;
T Q#2@BM/m+2/ T2 im # iBQM Q7 i?2 bim/B2/ bvbi2K + M #2 M2
T 2b2Mib b+?2K iB+ BK :2 Q7 i?2 K2i?Q/X

h?2 TmKT BM/m+2b /vM KB+ T Q+2bb2b BM i?2 b KTH2i? i+ MbT
T?2MQK2M - BM+HmM/BM; 2H2+i"QMB+ i° MbBiBQMb- i?2 [m2M+? Q
iBQM M/ i?2 2t+Bi iBQM Q7 [m bBT iB+H2b (k- N- 88aéN)X "v p vB
#2ir22M i?2 irQ TmHDb2b- Bi Bb TQbbB#H2 iQ "2bQHPp2i?2 TMKT@|

RS “ib Q7 i?Bb +? Ti2 "2 Tm#HBb?2/ BM 6qB/2 aT2+i° H_ M;2 IHi" 7 bi SmKT ¢

PTiB+ HaT2+i ' QK2i2" i GQr h2KT2® im ' 2- >B;?@J ;M2iB+2pWB/2rHR#i B+ 6B2H/
a+B2MiB}+ AMbNRXRRI LbkykyV

R3



kKXR SMKT@T Q#2 aT2+i Qb+QTv

Detec on
\ o
b)
Probe Pump
I )
t=0 Delay

6B;m 2 kXMRa+?2K iB+ Q7 TmKT@T Q#2 K2 bm 2K2Mi BM i° MbKBbbBQ
TmKT #2 K U#Hm2V 2t+Bi2b i?2 b KTH2 M/ i?2 T 'Q#2 #2 KU 2/V /2i2+ibi?
BM/m+2/+? M;2bBMi?2b KTH2X #V h?2 iBK2 2pQHmMIiBQM Q7 i?2 HB;? @Bl
2 /2i2+i2/ #vp "vBM; i?2 "2H iBp2 iBK2/2H v #2ir22M i?2 TmKT M/ T Q#2

BM/m+2//vM KB+b BM iBK2X A/2 HHv- 7Q  i?2 BMp2biB; iBQM Q7 MQ
2M - i?2 b KTH2 "2im Mb BMiQ Bib ;"QmM/ bi i2 #27Q 2 i?2 M2ti TmK
qBi? i?Bb ivTi2 Q7 /2i2+iBQM-i?2 iBK2 "2bQHmMiBQM Bb MQi HBKBi2/
mb2/ 2H2+i"QMB+b-r?B+? HB2b BM i?2 Q /2 Q7 M MQb2+QM/b 7Q" iv
AMDbi2 /- i?2 iBK2 "2bQHmMiBQM /2T2M/b QM i?2 TmHb2 /m" iBQM Q7 i
M/ i?2B +QMpPQHMIBQMX h?2 T Q#2 #2 K Bb "2~2+i2/ 7°QK i?2 bm 7 -
i2°Qm;? i?2 b KTH2 M/ Bb 7i2'r /;mB/2/iQ /2i2+iBQM b+?22K2X

AMQm  + b2-i?BbBBW2HM #v +? M;2b BMi?2 TQH 'Bx iBQM-BMi2MbBiv
Q7i?2T Q#2X "VBMi'Q/m+BM; M KTHBim/2KQ/mH iBQMiQi?2 TmKTC
bB:M HBb + H+mH i2/ #v

a ou? ps UKXRV

r?2 2oy/2b+ B#2b i?2 bB;M HrBi? TmKT BHEFbMRBMBBOQM rBIi/?
i?72 TmKT TmHb2 7TmHHv #HQ+F2/X

RN



k 1tT2 BK2Mi Hb2imT

kXk avbi2K G vQmi

h?2 iBK2@ 2bQHp2/ K ;M2iQ@QTiB+ Hb2imT "2HB2b QM i #H2]
72KiQb2+QM/ TmHb2/ H b2 bQm +2 rBi? irQ QTiB+ HT ~ K2i B+
HHQrBM; imM #H2 T?QiQM 2M2 ;B2b 7Q i?2 TmKT M/i?2T Q#2 #2

mb2b +mbiQK@K /2 KTHBIim/2 KQ/mH iBQM #v M 2H2+i"Q@QTiB+

#HQ+FBM; 2p2 ' vb2+QM/ TmKT TmHb2X AiBb/2b+ B#2/BM/2i BH BN\

Qp2 pB2r Q7 i?2 b2imT Bb b?QrM BM 6B;m 2 kXkX 7i2 i?2 H b2 bv

Cryostat 4-420 K §: Magnet+9 T

OPA Probe Balanced

BS
Pharos 0.5-3.5eV NK]
20 W ~100fs K
EoMm 0-5:3.5eV 60 MHz
~ 100 fs O

OPA Pump  I_J

Cmmmmna)

Computer
Delay line

6B;:m 2 kXk?2K iB+ Q7 i?2 iQi H QTiB+ H b2imT BM MQM@+QHHBI
'2QK2i"vX h?2 b2imT Bb +QMp2 iB#H2 Bi BMiQ i’ MbKBbbBQM ;2QK?2
7Q+mbBM: i?2 #2 Kb /QrM iQ 72r KB+ QK2i2'b Bb TQbbB#H2 mbBNMN
Q#D2+iBp2X

M/ +QKTmi2 @+QMi"QHH2//2H v HBM2 U.GV BM i?2 TmKT #2 KT i
[2H v #2ir22M i?2 TmKT M/ i?2 T°Q#2 TmHb2bX h?2 HBM2 ~ KQiQ
W2rTQ i .GW8 M KQp2 BM bi2T bBx2b b bK HH b d8MKX q?2M
#bQHMi2 TQbBIiBQMb- b Bbi?2+ b2rBi? KmHIB@b+ M TmKT@T
Q#b2 ' p2 TQbBIBQM H ++m” +v Q7 TT QtBK i2Hv 9'K- +Q "2bT
bBM;H2 .G T bb M/ 87b 7Q T bbBM; i?2 /2H v HBM2 irB+2- i B
+QM};m” iBQMX aT?2 B+ HKB ' Q b7Q+mb i?2 TmKT M/ i?2 T Q#2
r’BH2 i?72 KB""Q 7Q+mbBM; i?2 TmKT Bb +QMi QHH2/ pB TB2xQ2l
T'2+Bb2 bT iB HQp2 H T Q7 i?2 TmKT M/ T Q#2 #2 KX h?2 mb2 Q
PQB/b bT2+i° H+? M;2bBM i?2 7Q+mb TQbBiBQM M/ bBKTHB}2

Ky



kXk avbi2K G vQmi

rB/2 bT2+i> H# M/rB/i? Q7 i?2 PS b BMiQ i?2 2tT2'BK2MiX h?2 b KTH?Z
rBi?BM ~Qr + vQbi i+ T #H2 Q7 +QQHBM; /QrMiQ 9 ErBi? HB[mB/ ?2H
mTiQ 9kyE M/ bmT2 +QM/m+iBQM K ;M2irBi¥y K tBKmK }2H/ Q7

T > HH2H iQ i?2 HB;?2i T'QT ; iBQM /B 2+iBQM UQmi Q7 TH M2VX 7
"2~2+iBQM 7°QK i?2 b KTH2-i?2 T°Q#2 Bb "2+QHHBK i2/ M/ ;mB/2/
[2i2+iBQM b+?2K2-r?2°2i?2 TQH 'Bx iBQM Qi iBQM M/ HB;?i BMi2M
?B;?2@7 2[m2M+v /i +[nmBEBIiBQKMAMEDIUnK2Mi NBQW2JkidBIMN e 9
ieyJ>x/2i2+ibi?2 M HQ; bB;M H7 QK i?2 /2i2+iQ - /B;BiBx2b Bi M
iQi?2 +QKTmi2 X

g2 + M T 2+Bb2Hv KQMBiQ  i?2 TmHb2 2M2 ;v T2 nPMBB"2 U~m2M+2
aTB BHMQN #2 K T°'Q}H2 rBi? TBt2H bBx2 Q7 9'KX "vTH +BM; KB
i?72 7Q+mbBM; QTiB+b M/ i?2 b KTH2 bm 7 +2-i?2 HB;?i Bb /B 2+i2/
i?2 #2 K T"Q}H2 - r?B+? Bb TH +2/ ii?2 /Bbi M+2 Q7 i?2 7Q+ HH2M:
#2 K T°'Q}H2BM i?27Q+mb TQbBiBQM Bb b?QrM BM };m 2 kXjX M ii2M
+QMbBDbiBM; Q7 #'Q /# M/ ?2 H7@r p2TH i2 M/ :H MTQH Bx2 BM 2
i?72 H b2  TQr2  iQ i?2/2bB 2/ p HM2 BM ++Q°/ M+2 rBi? i?2 /2i2+i2/

6B:m 2 k8] QIH2 Q7 i?2 #2 K BM i?2 7Q+mb TQbBiBQMX h?2 r p2H2M;:i
iQ R88yMK M/ bT?2'B+ HKB 'Q rBi? 7Q+ H /Bbi M+2 Q7 8y +K Bb 2
h?2 K “F2/ /Bbi M+2 BM i?2 T'Q}H2b T°QD2+i2/ QM i?2 p2 iB+ H M/ ?Q B
+Q "2bTQM/b iQ i?2 7TmHH rB/i? i? H7 K tBKmK Q7 i?2 #2 K BMi2MbBiv
7 QK _27X(e)X

i?2 7TQHHQIrBM:- r2 rBHH /Z}M2?222MR2M+T2" TmHb2 T2  BHHmMKBM iB
"2 X h?2 BHHMKBK BBQM "Q@BK i2/ #vi?2 "2 +Qp2'2/rBi?BM i?2 " M;

kR



k 1tT2 BK2Mi Hb2imT

Q7 i?2 7TmHH rB/i? i? H7 K tBKmK U6q9g>JV Q7 i?2 #2 KBMi2MbBiv

a — UkXkV
‘ZTA @q>.]

h?2 p2° ;2H b2 TQr2 BbMBpP2M 27 2iBiBQM,Xi2 #v

kXj G b2  bvbi2K

h?2 HB;?2ibQm +2Bbi?2 KQbi 7mM/ K2Mi H2H2K2Mi BM i?2 2tT2 BK:
rBHH /2i2 ' KBM2 i?2 iBK2 "2bQHmMIiBQM M/ > M;2 Q7 2t+Bi #H2 M/
T?2MQK2M X h?2 ?22°2 T 2b2Mi2/ bvbi2K b? HH T°QpB/2 rB/2 bT2-
TMKT M/ i?2 T Q#2 #2 K- r?BH2 #2BM; + T #H2 iQ /2i2+ii2° ?22°i
?B:? b2MbBiBpBivX ?B:? "2T2iBiBQM M/ KQ/mH iBQM ~ i2 + M
"2/m+BM@MQBb2 M/ BM+'2 bBM; i?2 MmK#2" Q7 bi iBbiB+bX

h?2 H b2  bvbi2KBb +mbiQK@#mBHi b2imTGBNPITHBApZVHIBQMQKT
WG*V- #H2 iQ 2KBi 72KiQb2+QM/ HB;?i TmHb2b rBi? rB/2HvV imM #
h?2 K BM HB;?i bQm ™ +2 Bb bBM;HZ2'AwMBbTBIiRbe4 B:2 U
Uvii2 #BmK@/QT2/ TQi bbBmK ; /QHBMBmMK imM;bi i2V b M +iBpz
p2° ;2 TQr2  QmiTmi Q7 kyqg ip B #H2 "2T2iBiBQM " i2b-imM #H:
MTIiQRJI>xX h?2 +2Mi2 r p2H2M;i? Q7i?2H b2 HB2b iRyjyMK T rBi?~
Q7 jyy7bX h?2 kygqQmiTmi Q7 i?2H b2  BbbTHBi BMiQ irQT "ib-
PTiB+ HT ~ K2i' B+ KTH®%2Z UPSHWMX@POM2 rBi? TQr2 Q7 Rjq
b22/BM; i?2 TmKT PS M/ i?2 Qi?2 QM2 rBi? M QmiTmi TQr2 Q7 d
T Q#2 PS X b+?2K iB+ Q7 i?2 H b2 bvbi2KbH vQmi+ M#2 7QmM
#2ir22M i?2 TmKTPS M/i?2S? "Qb H b2 SQ+F2Hb +2HH /' Bp2
KQ/mH iQ  U1PJV 7TmM+iBQMb b TmHb2 TB+F2 X h?2 1PJ Bb i’
bB;M H 2KBii2/ #vi?2 H b2 " BM 7 2[m2M+vQ)7i?N BMi2i;RiBMQ M iBQ
T i2-2z2+iBp2Hv QMHvV i®T M@KBIMBMp2xX2AWM i?2 bi M/ '/ QT2 iBQM-
b2+QM/ TmHb2 Bb #HQ+F2/- KQ/mH iBM; i?2 TmKT i8yW Q7 i?2 "z

AM HH Q7 i?2?2 2@K2MiBQM2/ K2 bm 2K2Mib T2 ' 7Q K2/ QM i?2
Ti2Bb b2iiQ kyyF>xX +? M;2BMi?2 " i2 Q7 iviB+ HHv KQ 2 i? M
"2[mB2 "2 HB;MK2Mi Q7 i?2PS b- bi?2TmHb22M2 ;v+? M;2br?2M
BbimM2/ i +QMbi Mi QmiTmi TQr2'X h?Bb M22/ “Bb2b /m2iQ i?2
iQi?2 TmHb2 2M2 ;v-r?B+? + M KQ/B7vi?2 2{+B2M+v Q7 MmK2"Q
rBi?BM i?2 QTiB+ H + vbi Hb (8- dR)X //BiBQM HHv-i?2°2 Bb

/ K ;2i?°2b?QH/ 7Q  i?2 QTiB+b Q7 i?2/2pB+2b-r?B+? "2 2tTQb2/i

6B:m 2 kX9 b?Qrb bBKTHB}2/ H vQmi Q7 i?2 PS b M/ i?2 2M2";
T Q+2bb2b rBi?BMX h?2 PS Bb M QTiB+ H/2pB+2i? i miBHBx2D

k k



kXj G b2 bvbi2K

a)
-
D
BS ¥ she e
mn H:’ NC SHG
module
\/ WLG 4 E=05eV-35e
b) Dispersed
Superconnuum — sig
sig >
A >
t 4
\/\_/’
__2 AVAVAV I B
4
\/-\_/ ’\/\/\v' Pump P

- idl

6B:m 2 kXW,aBKTHB}2/ H vQmi Q7 i?2 PS BM +QK#BM iBQM rBi? i?2 a
KQ/mMH2X h?2 7TQHHQrBM; TT 2p iBQMb "2 mb2/, "a U"2 KbTHBii2 V- .G L
a>: Ub2+QM/ ? "KQMB+ ;2M2" iBQMV- MQMHBM 2" + vbi HUL*V M/ qG U
b2T  iQ VX #V 1M2 ;v b+?2K2 Q7 i?2 # bB+ BMi2" +iBQMb BMbB/2 i?2 PS

?2 "KQMB+ ;2M2° iBQM UH27iV M/ TBi+ HT > K2i'B+ KTHB}+ iBQM U B

2z2+ibiQ imM2 i?2T?QiQM 2M2 ;v Q7 TmHb2/ TmKTH b2 X h?2 K B
i?72 QTiB+ HT ~ K2i'B+ KTHB}+ iBQM-r?2"2 2?B;? T?QiQM 2M2 ;v T
2M2 ;Vgnkt2t+Bi2b pB'im H bi i2BM MQMHBM2 "+ 'vbi HX b2+QM.
H #2H2/ b bB;M H-rBi? T?Qi@MRM2,«¥BM7Tm+2b i?2 biBKmH i2/
2KBbbBQM Q7 T?QiQMb i i2gf M[mZMEB2mb-i?2 2M2 ;v Q7 i?2
TmKT HB;?i Bb +QMp2 i2/ BMiQ 2M2 ;v 7Q° KTHB7vBM; HB;?i TmH
H #2H2/ bi?2bB;M H- M/ BMiQ 2M2 ;v 7Q ;2M2" iBM; b2+QM/ TmHb
6Q i?2i?°22T?QiQM 2M2 ;B2b i?2 +QM/BiBQM

» SMKT » aB;M H» A/H2" UkaV

7Q  /Bz2 2MiB H 7 2[m2M+v ;2M2" iBQM ?2QH/bX //BiBQM HHv-i?2 T?
iBQM 7Q  i?2 HB:?ir p2p2+iQ Db

a smkT aB;MMH A/H2® UkX9V

K]



k 1tT2 BK2Mi Hb2imT

2 biQ #2 b iBb}2/ (8- dR)X

h?2 G* P'T?2mb@6 Bb /2bB;M2/iQ +Qp2° bT2+i mK 7°'QK i?2 M2 °
BM7 "2/-r?B+?r bi2+?MB+ HHv "2 HBx2/ b 7QHHQrb, h?2 BMBIBE
S? "Qb H b2 Bb bTHBi BMiQ irQ +QKTQM2MibX PM2 +QKTQM2Mi
? "KQMB+ Q7 i?2 RyjyMKH b2 -r?B+? rBHH b2 p2 b i?2 TmKT-r
Q7 i?2 RyjyMK HB;?i Bb }Hi2 2/ QmiX h?2 Qi?2  +QKTQM2Mi Bb n
:2M2° iBOQMX h?2bmT2 +QMiBMmmK Bb i° MbKBii2/i? ' Qm;? /Bb"
7Q+mbb2/ QM MQMHBM2 "+ vbi HiQ;2i?2 rBi? i?2 TmKTX K2-
b2ibi?2 "2H iBp2 /2H v #2ir22M i?2 TmKT M/ i?2 /BbT2 b2/ r?Bi2
QM2 iQ +?2QQb2 bT2+B}+ T?QiQM 2M2 ;v iQ b2 'p2 bi?2 bB;M H
QTiB+ HT ~ K2i'B+ KTHB}+ iBQM Q++m ' b- KTHB7vBM; i?2 bB;M
B/H2 X h?2 7TQHHQrBM; QTiB+b BM+HmM/2 /B+?2 QB+ KB Q" "2~
BMiQ r i2 @+QQH2/ #2 K/mKT M/irQKQ'2T B'bQ7/B+? QB+ KB’
2Bi?2  i?2bB;M HQ B/H2 -r?BH2 i?2 Qi?2 #2 KBb #HQ+F2/X /
#2 K Bb +QKT 2bb2/ #v T B Q7 T 'BbKb iQ TmHb2 /m” iBQMb Q7
/IBIBQM H b2+QM/ ? "KQMB+ ;2M2" iBQM KQ/mH2 7i2°i?2 PS b
imMBM; MQMHBM2 "+ vbi HBMiQ i?27Q+mb TQbBiBQM Q7 i2H2
M/ B/H2  7°2[m2M+v M/ BM+ 2 bBM; i?2 iQi H M;2 Q7 imM #H2
yX820iQ jX820X

kX9 " H M+2/ /2i2+iBQM

"H M+2/ T?QiQ/2i2+iBQM Bb M QTiBK HiQQH 7Q  b2MbBM; i?2
2M+QmMi2 2/ BM K :M2iQ@QTiB+ HTmKT@T Q#2 2tT2 ' BK2MibX
KBii2/ T'Q#2 #2 KT bb2bi?2°Qm;? qQHH biQM T BbK M/ Bb bTH
T@TQH "Bx2/ + Q@K MYWXMib+? +QKTQM2Mi Bb i?2M 7Q+mb2/ QM QWM
/BQ/2b Q7 # H M+2/ T?2QiQ/2i2+iQ  Ub22 6B;XkX8 VVX

h?2 K BMB/2 Q7 # H M+2/ T?QiQ/2i2+iQ  BbiQ KTHB7v bB;M
i?72/Bz2°2M+2 BM BMi2MbBiv #2ir22M irQ HB;?i #2 KbX h?mb- +QK
irQ #2 Kb Bb "2/m+2/ M/ bB;M H-?B;?Hv b2MbBiBp2 iQ "2H iBp2 I
Bb "2im M2/X iviB+ Hb+?2K2 + M +QMbBbiI Q7 irQ K i+?2/ BM
T?QiQ/BQ/2b-rBi? "2p2°b2 #B b pQHi ;2 TTHB2/- bb?QrM BM };

DmM+iBQM #2ir22M i?2 irQ /BQ/2b UH #2H2/ b M/ "V- i° MbBKT
+QMp2ibi?2/Bz2°2M+2 Q7 i?2 fQ BEMQIQ p@H 2 Mib
5, 0 Ug, PT7P UkX8V

h?2 +m "2Mi@iQ@pQHi ;2 +QMp2 bBQM M/ TQbbB#H2 //BiBQM F
'Bp2M #v i?2 @X+iQBiBQM HHv- Bi b?QmH/ #2 MQi2/i? i i?2 T?Qic

k9



kX9 " H M+2//2i2+iBQM

{ u
D AMP .

\ Wollaston
° .
| light ]
. propagation
|

[2-waveplate

——1

AMP

(O]

6B;m 2 kX\8h?2 qQHH biQM T 'BbK bTHBib i?2 BM+QKBM; T Q#2 #2 K BM
M/ T@+QKTQM2MibX "Qi? +QKTQM2Mib "2 Q7 2[m H BMi2MbBiv BM i?2 |
Q7 QT2 iBQM @ i?2 # H M+2/ TQbBiBQMX #V hvTB+ H b+?2K iB+ Q7 i?2 2
BM # H M+2/ T?QiQ/2i2+iQ X h?2 +iBp2 "2 Q7 i?2 T?QiQ/BQ/2b Bb BHF
2M2° i2 T?2QiQ+m "2Mi M/ i?2 +m "2Mi /Bz2 2M+2 Bb KTHB}2/ 2H2+i
i?Bb 2t KTH2- pQHi ;2 T°'QTQ iBQM HiQ i?2 bBM;H2@/BQ/2 +m "2Mib B

b2MbBiBp2iQi?2 T Q#2 T?QiQM 2M2 ;v Q7 i?2BM+B/2Mi HB:?iX h® MbE
"2 MQi #H2 7Q  i?2 HQr UpB im HHv x2°QV BMTmi "2bBbi M+2 M/ #t
iQ i?72 HB;?2i@BM/m+2/ +m "2MibX J Mv # H M+2/ T?QiQ/2i2+iQ b ?
QTiBQM iQ KQMBiQ  i?2 BMi2MbBiB2b QM i?2 bBM;H2 /BQ/2bX 6Q  i?
KTHB}+ iBQM bi :2b + M #2 mb2/iQ KTHB7vi?2 pQHi :2 ii?2 "2bBb
b2 'B2b iQ i?2 /IBQ/2bX

2 H7@r p2 TH i2BM 7°QMi Q7 i?2 qQHH biQM T BbK b2ib i?2 /2i2+iBQN\
+QM/BiBQM&,?8;2 "v bbmKBM; Qi iBQM Q7 i?2 TQH 'Bx iBQM TH
i?72 M;HRM/m+2/ #v i?2 2~2+iBQM Q" i° MbKBbbBQM Q7 i?2 T Q#2 #2
i?22# H M+2/ TQbBiBQM- 7Q " 2t KTH2- #v TmMKT@BM/m+2/ 2z2+i- r2
2H2+i'B+ }2H/ +QKTQM2Mib,

U, U bB K r UkXeV
Ur U +Qhb r UkXdV

k8



k 1tT2 BK2Mi Hb2imT

h?2 T?QiQ+m "2Mi QM i?2 irQ /BQ/2b Bb T'QTQ iBQMUAXiQ i?2 HB:?
h?2°27Q°2-i?2 /Bz2 2M+2 bB:M H Q7 i?2 T?QiQ 2+2Bp2  Bb T'QTQ"
Q7 i?2 T?QiQ+m "2Mib Q7 #Qi? T?QiQ/BQ/2b M/ i?mb,

. NoObBM r 7®+Q@bz
SbB M UkX3V

ar pr

A~

Ai+ M#2 b22Mi? ii?72bB;M HBb T ' QTQ iBQM HiQ i?2iQi HH b2 B
TQH "BxrXBfQ™N2 bK HH@ M;H2 TT QtBK iBQM Bb DmbiB}2/- bi?2
BM/m+2/ Qi iBQM Q7 i?2 H b2  TQH "Bx iBQM ivTIB+ HHvV /Q2b MQ
T M;2(9e)X .2T2M/BM; QM i?2 /12bB;M Q7 i?2 # H M+2/ T?QiQ 2+2B
QmiTmi bB;M HT QTQ iBQM HiQi?2bBM;H2 T?QiQ/BQ/2b06 T?QiQ
iQi?2/Bz2°2M+2 bB;M HX gBi? bBKmHi M2Qmb /2i2+iBQM Q7 i?2iC
i?2# H M+2/ bB;M H- Bi Bb TQbbB#H2 iQ MQ K HBx2i?2 "Qi iBQM bl
i?72 +Q "2bTQM/BM; TQH "Bx iBQM Qi iBQM- bbmKBM; + HB#" il
Qi?2  +QM};m” iBQMb-i?2 #2M2}ib Q7 # H M+2/ /2i2+iBQM +QmH/

Qi?2 HB;?2i T°'QT2 iB2bX "vTH +BM; [m "i2 " @r p2TH i2 BMi?2 +Q°
i72 qQHH biQM T'BbK-i?2 HB;?2i@2HHBTiB+Biv rBHH #2 +QMp2 i2/
+ Mi?mb #2 K2 bm 2/(N- dk)X 6Q" "2~2+iBpBivQ i° MbKBbbBpBiv
TQbbB#H2 iQ bTHBi i?2 #2 KBMiQ 272 2M+2 #2 K M/ /2i2+iBQM
BHHMKBM i2 QM2 /BQ/2 2 +?-r?BH2 QMHV i?2 /2i2+iBQM #2 K T
i?Bb + b2-i?2# H M+BM; + M#2 /QM2 #v TH +BM; p "B #H2 ii2Mi
#2 Kb (dj)X

kX8 . i +[mBbBiBQM

h?2 /2i2+iBQM BM i?2 K ;M2iQ@QTiB+ H b2imT "2HB2b QM i?2 m|
/B;BiBx2  + /U. *-aT2+i ' mK AMbi mK2Mi iBQM JkBV-i? i Bb +QM|]
M+2/ T?2QiQ/2i2+iQ  M/i'B;;2 2/ #vVi?2H b2 -T2 7Q KBM; bBM;H:
MQi?2  F2v 2H2K2Mii? i Bb /Dmbi2/iQ i?2 mb2rBi? . *Bbi?2 TmK
pB i?2 1PJ- #HQ+FBM: 2p2°v b2+QM/ TmHb2X h?2 +QK#BM iBQM C
rBi?BM M QTiB+ Hb2imT? bT Qp2M iQ #2 ?B;?Hv p2'b iBH2 /2i
bBKmHi M2QmbHv + M +QKT2i2 rBi? i?2 T2 ' 7Q K M+2 Q7 HQ+F@

6B;m 2 kXe b?Qrb b+?2K iB+Q7i?2iQi H/2i2+iBQM bvbi2K b BiBb
b2imTX h?2 . * "2+2Bp2b hhGi'B;;2 7 QKi?2H b2 M/bi "ibi?2/ i
7i2° }t2/ iBK2 /2H vX h?2 . */2i2+ib7Qm"~ +? MM2Hb 7Q" 2 +? Bl

ke



kX8 . i +[mBbBiBQM

Yb-Laser 3 kpliimpo
- e “ pen“ | (Dac )
L = O Trig.
o) |
Trigger: f/2 ‘@L-O Ret.

I — O
Single Diode
Wollaston Sig%als U s
= O
Difference
Signal U pg
___J °
Balanced u
Photodetecor
6B;m 2 kde?2K iB+ Q7 i?2 /i +[mBbBiBQM i 8yW TmKT KTHBim/:

KQ/mH iBQMX h?2 + '/ Bb i B;;2 2/ #v i?2 H b2 i'B;;2° M/ 2+Q /b i?:
+? MM2Hb .U 4.V Q7 i?2# H M+2/ T?QiQ/2i2+iQ" M/ i?2 "272°2M+2 +? MM
"b2/ QM i?2 T 2b2M+2 Q7 "272°2M+2 bB;M H-i?2/ i rBHH #2 bQ i2/ BMi
TmMKT@BM/m+2/ M/ MQM@TmKT@BM/m+2/ bB;M HbX h F2M 7" QK _27X(k

TmHb2, h?2 /Bz2 2MgZ b@KM? # H M+2/ /2i2+iQ - iQ;2i?2 rBi? i?2irQ
bBM;H2 /IBQ/2 bBMM.HM/ "272°2M+2 bB;M H 2KBii2/ 7°QK i?2 1PJX

h?2 b KTHBM; " i2 Q7 eyJ>x Bb #H2 iQ 7TmHHvV "2bQHp2 i?2 2H2+i QM
[2i2+iQ" i "2bQHMIBQM Q7 Re"Bi Ub22 BMb2i Q7 6B;X kXdVX >Qr2
QMHV i F2b TH +2 rBi?BM i?2 "2;BQM Q7 i?2 ?B;?2bi bB;M HRiQ@MQ
2H2+i QMB+ TmHb2 2KBii2/ #v i?2 /2i2+iQ X h?Bbr v-i?2 +[mB 2/,
F2TiiQ KBMBKmMK M/ i?2 + H+mH iBQM iBK2 Bb "2/m+2/ r?BH2 ?B;
Bb +?B2p2/X ++Q /BM; iQ 2[XkX3 i72 BBzR QVQ2iBRN HIiQ i?2

Qi iBQM Hr MyH22 T Q#2 BMi2MbBivX g2 + M i?2°27Q° 2 mb2 i?2 bm
bBM;H2 /BQ/2 +? MMRRIMQ K HfxM/ "2+2Bp2 [m MiBivBM/2T2M/2Mi
Q7 i?22T Q#2TQr2° M/ T'QTQ 'iBQM HiQ i?2 "Qi iBQM M;H2,

rN—@"° UKkXNV

kd



k 1tT2 BK2Mi Hb2imT

LQr-i?Bb +QMp2 bBQM + M #2 mb2/iQ 2biBK i2i?2 UafLV@ iBQ Q7
/IBbi'B#mi2/ Qp2  i?2 2H2+i " QMB+ "2bTQMb2 Q7 i?2/2i2+iQ  iQ QM2
i?72/2i2+iBQM Qmi Q7 i?2# H M+2/ TQbRBRIBQRM #HviiBHMBM; 2732
b2'B2b Q7 7TmHH 2H2+i"QMB+ TmHb2bX //BiBQM HHv-r2 + H+ml
| Q71?72 MQ K HBx2/ bB;M H7Q 2p2'vb KTHBM; TQBMi- ; BM +C
#2ir22M irQ TmHb2bX g2 mb2 i?2 bi M/ "/ /2pB iBQM iQ THQi i?2 U
MQ K HBx2/ bB;M H7Q 2p2'v/2H viBK2 #2ir22Mi?2 i B;;2° M/ i?2
"2i'B2pBM; [m MiBiv2[mBp H2MIi|iQ QRR2iZA® QB2 QULBR M
6B; XkXdVVX Ai #2+QK2b +H2 - i? ii?2 afL@ iBQ Bb p2'vmM2p

1.0 1

0.8 1

]
1
1
0.6 - :

o

Time (us) °

(Ua + Ug) (mV)

0/0(6) (arb. u.)

'ﬁ
!

v
\

0.0 -~ A et e e e e e e

0 1 2 3 4 5
Trigger delay time (ps)

6B:m 2 kXB;:M HiQ MQBb2 " iBQ Q7 i?2/2i2+iQ 6b "2bTQMb2 QM M B
TmHb2 U/2i BHb "2 ;Bp2M BM i?2 K BM i2tiVX h?2 Q" M;2 HBM2 K Fl
i?72 /2i2+iBQMX : Tbh BM #®2 ;0?2 2@ mb2/ #v MmK2 B+ H HBKBi iBQMb>
AMDb2i, h?2 /2i2+iQ  pQHi ;2 Q7 i?2 bBM;H2 /BQ/2bX

i?72 2H2+i QMB+ bB;M HX h?2°27Q 2 i?2i B;;2  /2H v M/ [mBDbDBIE
/2i2+i QMHvV ii?2 K "F2/ TQbBiBQMX

h?2 1PJ "272°2M+2 bB;M HBb b?Q i hhG bB;M Hi? i/Q2b MQi M?Z
rBi? i?72/ i +[mBbBIiBQM rBM/QrX h?2°27Q 2- bBKTH2 _* +B +mBi
bB;M HiQ b2p2" HKB+ Qb2+QM/bX h?2 T 2b2M+2 Q7 ?B;? pQHi ;2
+? MM2H BM/B+ i2bi? ii?2 KQ/mH iQ " BbQT2M2/ M/ TmKT TmH
i?72/2i2+i2/ TmHb2X h?2/ i + Mi?2M #2 bQ 2VBMIQBimM@m2b rBi? U
UpggV 1?72 T 2b2M+2 Q7 TmKT TmHb2X ii?Bb TQBMi Q7 i?2 /i T°
bBM;H2 TmHb2 BM7Q K iBQM Bb p BH #H2 M/ + M #2 2p Hm i2/X q!

k3



kX8 . i +[mBbBiBQM

i?2 TmMmKT@T Q#2 K2 bm 2K2Mib T2 ' 7Q K2/ BM i?Bb i?2bBb- QMHVv i?2
BMi2 2bi- b #Qt+ ~ p2 ;2" Q GQ+F@BM KTHB}2  rQmH/ "2im M B
b p2 +QKTmi iBQM H "2bQm +2b-i?2bQ"i2// i Bb p2 ;2/ Qp2  b2p2° t
p2° ;27Q  2p2°v+? MM2H rBi? i?2 TmKT QT2M2/ M/ #HQ+F2/ Bb b p2/>
Q7 i?2 + H+mH iBQMb QM i?2 2tT2 ' BK2Mi HiBK2 Bb F2Ti iQ KBMBKm]I
bBKmHi M2QmbHvV rBi? KQpBM; i?2 /2H v HBM2X 6 ' QK i?Bb /i - Bi Bb T

i?2 TMKT@BM/m+2/ Qi iBQMIQY7 JIQB[XBMXBYMM/ 2[XUKXNV mbBM; i
+ HB# iBQM,7 +iQ"

" 7 "
ar @'pL @’ P66 p UKXRyV
P66 " P66

h?2 TMKT@BM/m+2/a2~2@BpBHQ; M2 i?2 TMKT@BM/m+2/i° MbKBbbB
a + M#2 2i'B2p2/ b

q

a PL " PLr7q P66 " P66 UKXRRV
P66 " P66
a) b)
—_ Calibration curve 0.8 14
o)) . . ! =) ]
9 Linear regression = : éo.os-
g - 061! = °
= 500 'g : 50.06]
IS - 1 2 "
o 2044 700 800 900
s} 0 - = \ A (nm)
= = \
= @ \
JCE‘ 8 02 7] ‘\
° n ‘e 940 nm
. —500 - ~.~——
——=—-e
-0.5 0.0 0.5 0.0 2.5 5.0 7.5
Ua_pg/(Usy+Up) Incidence power (@W)

6B;m 2 kX8 HB#  iBQM +m p2 Q7 i?2 # H M+2/ T?QiQ/2i2+iQ X #V * H+
b2MbBiBpBiv b 7mM+iBQM Q7 i?2BM+B/2M+2 T Q#2 TQr2 X AMb2i, a2Mb
T Q#2r p2H2M;i?b i +QMbi MiTQr2 X AM #Qi? + b2b i?2 T Q#2 Bb "2~
+Q# Hi bBM:H2 + vbi Hb KTH2X

h?2 + HB#  iBQM Q7 i?2 /2i2+iQ Bb T2 7Q K2/iQ +QMp2'ii?2 MQ K
bB;M §. . BMiQ "Qi iBQM p Hm2X Ai Bbv/Q@r2pATHHI2BM :

kKN



k 1tT2 BK2Mi Hb2imT

BMi?2 /2i2+iBQM HBM2 M/ #v Qi iBM; Bi rBi? KQiQ Bx2/ bi ;2
M;2 Q7 QM2 /2;°22- #v bi2Th Q7 RyyK/2;X h?2 /2i2+iQ bB;M Hb
b 7mM+iBQM Q7 i?2 "Qi iBQM M;H2X AM 6B;m 2BIX3- i?2 TQ

THQii2/ ; BMbii?2 iQi HHB;?i BMi2ZMbBiv MQ ‘& HBx2/X/Bz2 2M+2

6QHHQrBM; 2[XUkX3V M/ i?2 HBM2 ~ "2bTQMb2 Q7 i?2 /2i2+iQ" }

r A—@° UkXRKV

Vo

Bb TTHB2/X h?2}i T K222Bb i?2 + HB#' iBQMBb+iDObMB#H?2
Qzb2i 7°QK i?2# H M+2/ TQbBiBQMX qBi? i?2 + HB# iBQM- Bi Bb M
i?72 # H M+2/ /2i2+iQ  bB:M HBMiQ TQH 'Bx iBQM Qi iBQM p H
/2i2+iBQM b2MbBiBpBivX h?2 b2MbBiBpBiv Bb 2biBK i2/ #vi FBM;
Q7 :°OmTQ7/i TQBMib-2 +? +QMbBbiBM; Q7 Reyyy HB:;?i TmH
#Qmi? H7 b2+QM/ Q7 "2+Q /BM; iBK2X h?Bb bi M/ "/ /2pB iBQM B
i?72 + HB# iBQM 2i#iQUBM; b2MbBiBpBivp Hm2X h?2 T°Q+2/m 2
7Q b2p2° H~m2M+2b Q7 i?2 T Q#2 #2 K- b b?QrM BM };m 2 kX3 #V
b2MbBiBpBiv Q7 H2bb i? M 8y'/2;X b QM2 K v 2tT2+i-i?2 b2MbBi|
BM+ 2 bBM; BHHmMKBM iBQMX h?2 KQ 2 + BiB+ HBM7Q K iBQM i?
/i Bb-i? i ?B;? b2MbBiBpBiv + M 2p2M #2 +?B2p2/rBi? HQr T°Q.
i? M 8'CP+HK#2 K /B K2i2° RRY'KVX HQr~-m2M+2 rBHH #2 + m+B H
b KTH2b- r?B+? KB:?i bmz2 i?2 K H/ K ;2 BM ?B:?2° #bQ #BM; "2
i72 T°Q#2 T?QiQM 2M2 ;v Bbp B2/ i +QMbi Mi BM+BH2RI+2 ~m2 M +
BMb2i 6B:XkX3 #VVX h?2 b2MbBiBpBivp 'B2b /2T2M/BM; QM i?2
U?2°2- +Q# Hi bBM;H2 + vbi HV M/ HH 7QHHQrBM; QTiB+b- b
/2T2M/2M+2 Q7 i?2 /IBQ/26b "2bTQMb2X

hvTB+ HbQm +2b Q7 MQBb2 rBi?BM i?72 2tT2 BK2Mi + M #2 1?2 7Q

CRf7@MQBb2, h?BbivT2 Q7 MQBb2 Q'B;BM i2b T°'BK "BHvV 7" QK
#v Mv ;Bp2M "2bBbiQ X bi?2M K2 H 2 /vbm;;2bib-Bib+ H2b #
i?727 +iQ  Rf7X h?Bb K2 Mbi? i ?B;? 2T2iBiBQM  i2 M/KQ/mH
+ M/ KT2M BiiQ KBMBKmMmK H2p2H (d8)X

Ch?2TQr2 ;°’B/, aK HHp "B iBQMb BM i?2 TQr2 ; B/ KB;?i BM
2H2+i"QMB+ +QKTQM2Mib- r?B+? + M #2 b22M 2bT2+B HHvV |
**BiB+ H "2 /Bbim # M+2b BM i?2 TQr2 HBM2 r?B+? "2 +HQb?2
7°2[m2M+v Q7 i?2 1PJ-r?B+? #v Bib2H7 + M BMi2 722 rBi? i?2
i72H #Q " iQ'vX h?Bb + M 2bT2+B HHvV #2 i?2 + b2 r?2M K Mv 2]
BMi?2H #Q  iQ'v? p2?B;?2 TQr2" +QMbmKTiBQM M/ /" r bB;ME
Q7 +m > "2Mi 7°QK i?2 TQr2° HBM2bX

jy



kXe J ;M2i M/ + vQbi i

CG b2 TmHb2@iQ@TmHb2 MQBb2, h?Bb ivTi2 Q7 MQBb2 /2b+ B#2b
bBM;H2 H b2  TmHb2bX 6Q° Qm  bvbi2K-i?2b2p "B iBQMb "2 ivTB-
iQ i?2 2H2+i"QMB+ MQBb2X

C.BQ/2 KBb HB;MK2Mib, h?2 # H M+2/ T?QiQ 2+2Bp2 Bb h2MbBil
HB;MK2Mib- bi?2 MQM@MQ K HBM+B/2Mi M:H2 QM i?2 +iBp2
+? M:2b i?2B " "2bTQMb2 iBK2 M/- KBb# H M+BM; i?2 /2i2+iQ 6D .
i2mb + M+2HBM:; Qmi Bib +QKKQM MQBb2 '2D2+iBQM + T #BHBIiB.

Ch?2 'K H/ BT7i, i2KT2 im 2 ;" /B2Mi BM i?2 H #Q iQ'v + M H2
2tT MbBQM Q" +QMi" +iBQM Q7 Mv ;Bp2M QTiB+-i?mb + mbBM; KE
bvbi2K

CoB# iBQMb, oB# iBQMb BM i?2 H #+ M? p2 p 'B2ivQ7 bQm" -
p+mmK TmKTb- +QKT 2bbQ b Q  bBKTHvV i° MbKBii2/ i? ' Qm;? i?
Qi?2  #mBH/BM; 7 +BHBiB2bX oB#  iBQMb rBHH + mb2 bT iB H p
TMKT M/ T Q#2 #2 KX h?2v "2 2bT2+B HHv + BiB+ HBM ~ F2 b
i?2v + mb2 BMi2MbBivp "B iBQMb /m2iQ i?2 ~ F2 2/;2b KQpBM: Q

C .B;BiBx iBQM, h?2/ i +[mBbBiBQM#Q /? b HBKBi2/ 2bQHmMIiBQ
bi?2 #BMMBM; bBx2 Bb p "B #H2 M/ Qzb2ib + M #2 TTHB2/iQ b2
' M;2 +HQb2iQ i?2 2tT2+i2/ bB:M H > M:;2- "2bQHmMIiBQM HQbb #v /E
M2:H2+i2/ +QKT “2/iQ i?2 2H2+i"QMB+ MQBDb2 Q7 i?2 T?QiQ/2i2+

kXe J ;M2i M/ + vQbi i

g2 mb2 +QK#BM iBQM Q7 bmT2 +QM/m+iBM; K ;M2i M/ ~Qr@+ vQ
i72 BMBiB HK ;M2iBx iBQM Q7 i?2 b KTH2X h?2 bi'QM; 2t+? M;2 +Qm
K ;M2ib "2[mB 2b bi"QM; 2ti2°M H }2H/b iQ BKT +ii?2 K ;M2iBx iBQMX
+QQH i?2 b KTH2 iQ HB[mB/ ?2HBmMK i2KT2  im 2 M/ ?2 iBi #Qp2 Q
HHQrb iQ 2tTHQ 2 K ;M2iB+ T? b2i° MbBiBQMb BM p "BQmb K i2'B H

h?2 bmT2 +QM/m+iBM; K ;M2i+ M+°2 i2 K ;M2iB+h}BNM/b?Q7 mT iQ ’
TQH "~ ;2QK2i'vBX2X-T  HH2HiQ i?2 BM+B/2Mi /B 2+iBQM Q7 i?2 HE
b+?2K iB+ Q7 i?72 K ;M2i-iQ;2i?2 rBi? i?2 iBK2 /2T2M/2M+2 Q7 i?
}2H/ /Im"BM; 7mHH > KTBM; T'Q+2bbX h?2 " KTBM; "~ i2 Bb "2/m+2/ i-
pQB/ [M2M+?BM; Q7 i?2bmT2 +QM/m+iBM; K ;M2iX Ai Bb 7mHHv +
+QQH2/ #v TmHb2 im#2 + vQ@ 27 B;2 iQ -r?B+? +QQHb #v i?2 2tT |
+QKT 2bb2/ ?22HBmMK ; bX h?2 b KTH2 Bb TH +2/ QM i?2 +QH/ }M;2"
r?2B+? #v Bib2H7 + M #2 KQp2/ BMbB/2 i?2 K ;M2i6b #Q 2X h?2 K ;M2
i?7 1+ 2 i2b ?2QKQ;2M2Qmb }2H/ BM HKQbii?2r?QH2 #Q 2- HHQrBNM
#2 KQp2/ BMbB/2 i?2 K ;M2iX "Qi? BMbi mK2Mib-i?2 K ;M2i M/ i?2 +

iR



k 1tT2 BK2Mi Hb2imT

a) Hi» Co/ld head b)
- 9 .

Superconducting - 6

Magnet —

Vacuum o | i L
"""""" = 4 1

0 15 30 45
Ramping Time (min)

6B;m 2 KX\ WNh?2 HvQmi Q7 i?2 bmT2 +QM/m+iBM; K ;M2iX h?2 +QH/
+QMM2+i2/iQ M 2ti2°M H ?2HBmMK +QKT 2bbQ  mMBi- 7Q KBM; +H
+QQHBM; bvbi2KX h?2 }2H/ Bb ++2bb2/ pB i?2#Q 2 BM i?2 +2Mi2"
_27X(de)X #V _ KTBM; iBK2 Q7 i?2 K ;M2i 7' QK yhiQ i?2 K tBKmK Q°
" KTBM; " i2Bb/2+°2 b2/ bi2T@rBb2 i ?B;?2 }2H/bX h?2 K tBKmK }2H/
7127 8y KBMmi2bX

K2+? MB+ HHv /2+QmTH2/iQ pQB/i?2i Mb72 Q7 pB# iBQMb +":
22HBmMK +QKT 2bbQ X h?Bb Bb + m+B H 7Q  i?2 2tT2 ' BK2Mib- b i?
2t7QHB i2/ ~ F2b + M #2 b bK HH b b2p2 HKB+ QK2i2'b M/ mM,
+ M2 bBHvV 2t+22/i?Bb Q /2 X

AM +QMi” biiQ i?2 +HQb2/ +v+H2 +QQHBM; Q7 i?2 K ;M2i-i?2 + vQl
+QQH2/ #v +QMbi Mi ~Qr Q7 HB[mB/ ?2HBmK UQ - Hi2"M iBp2H
#v M 2ti2°M H ?2HBmMK /2r "X +QK#BM2/ im #Q@ M/ K2K# M2 T
bi M/ 2p +m i2b i?2 + vQbi i iQ T 2bbm 270R# i #2 DQ ¥2HQr
+QQHBM;- ivTB+ HHK##XHO?P2 +QQH Mi ~Qr Bb ;Bp2M #v K2K#°
TmMKT +QMM2+iBM; i?72 QmiH2i Q7 i?2 + vQbi iiQ i?2 ?2HBmMK "2+Qp
mM/2 T 2bbm 2 BM i?2 + vQbi i- bb?QrM BM i?2 b+?2K iB+ Q7 i?
kXRy VX h?2 ~Qr + M #2 "2;mH i2/ #v M22/H2 p Hp2 BM i?2 i° Ml
i?72/2r 7 M/ +vQbi i Q -KQ 2BKTQ i MiHv-#v +QKTmi2 @+QMi
T QTQ iBQM Hp Hp2UJSoVBM7 QMiQ7i?2 K2K#> M2 TmKTX 6Q i~
K tBKmK pQHi ;2 Bb TTHB2/iQ i?2JSo- 7mHHvV QT2MBM; BiX 6Q" T
"2;mH iBQM- i?2 JSo pQHi ;2 Bb HQr2°'2/iQ "2/m+2 i?2 ?2HBmMK -
KBMBKmKX aBKmHi M2QmbHv- i?2 SA. +QMi " QH Q7 i?2 ?22 i2" B
+iBp i2/-r?B+? Bb #H2 iQ 2Bi?2 F22T +QMbi Mii2KT2 im 2 i
i? M RyKE Q br22T Bi i +QMbi Mi ™ i2X h?2iQi Hi2KT2  im 2 °

jk



kXe J ;M2i M/ + vQbi i

6B;m 2 KXRYG vQmi Q7 i?2 + vQbi i M/i?2 ?22HBmMK ~QrX h?2 “~"Qrb BM/B-
i?72 ~Qr Q7 i?2 BM+QKBM; HB[mB/ +QQHBM; K2/BmK U#Hm2V M/ Qmi+Q
AMbi2 / Q7 ?2HBmK HB[mB/ MBi"Q;2M + M HbQ #2 mb2/ b +QQH MiX
_27X(de) #V AMbB/2 pB2r Q7 i?2 ~Qr + vQbi iX

bT MM2/ " M;2b 79@Kr?2M +QQH2/ rBi? HB[mB/ ?22HBX K- mT iQ

6B;m 2 kXRy #V b?Qrb i?2 BMbB/2 Q7 i?2 + vQbi iX a2p2° H2H2+i"
BMi?2 + ' vQbi i +QMM2+i BMi2™M HbQH/2"'BM; TBMb iQ 2ti2™M H "L*
+QMM2+iBQMb HHQr 7Q° BMbi HHBM; 2H2+i"QMB+ /2pB+2b M/ b2N\
M/ TTHvBM; 2H2+i B+ }2H/b QM i?2 b KTH2X h?2 2H2+i B+ }2H/ +
TTHvVBM; QM2 2H2+i'Q/2 iQ i?2 b KTH2 ?QH/2  TH i2 M/i?2b2+QM/ Q
bm'7 +2- ;Bp2M i? i Bir b T 2T "2/ rBi? +QM/m+iBp2 +Qp2 BM; H v
+Qp2 @H v2' K i2'B HBb BM/BMK@iIiBM@QtB/2 UAhPV-r?B+? b?Qrt
rBH2 biBHH HHQrBM; KQbiHv mM/Bbim #2/ QTiB+ H ++2bb iQ i?2 |
M/A_ @ M;2/m2iQ Bibi> MbT "2M+v M/ 27" +iBp2 BM/2t +HQb2 iQ
i?72 ?B;? 2H2+i QMB+ #°2 Fi?"Qm;? pQHi ;2 BM M2 "@p +mmK +QM/BiE
2H2+i"B+ }2H/ Bb K BMHv HBKBi2/ #v i?2 2ti2°"M H pQHi ;2 bmTTHvX Ai
Ry FofKK 7Q  ivTB+ H#mHF + vbi Hi?B+FM2bb2b BM i?2 Ryy'K "2;BK

h?2b KTH2Bb KQmMi2/ QM TB2xQ@/ Bp2M i?°22@ tBbi> MbH iBQM b
T 2+BbBQMX >B;? TQbBiBQM +QMi"QH Bb 2bb2MiB H 7Q " +?QQbBM; ?
2bT2+B HHv BM 6H F2 b KTH2b Q7 H i2° HbBx2b /QrMiQ 8 'K- M/ K¢
BMbB/2i?2 7Q+mb TQbBiBQM Q7 b?Q i rQ FBM; /Bbi M+2 KB+ Qb+QT

i



k 1tT2 BK2Mi Hb2imT

kXd JB+ Qb+QTB+ TmMKT@T Q#2 +QM};m iBQM

AMi?2 T°2pBQmb T " :° T?-r2/Bb+mbb2/i?2;2M2° HQTiB+ Hb2imT
BM +QM};m  iBQM QTiBKBx2/ 7Q K + Qb+QTB+ b KTH2bX L MC
BMi?2 7Q K Q7 2t7QHB i2/ ~ F2b ?2Qr2p2° -+ M ? p2 H i2° H bBx2|
KB+ QK2i2'b Q" H2bbX aQK2 bi*m+im 2b K v +QMbBbi Q7 i2°" +2b Q
rBi? H i2° HbBx2b HbQ /QrMiQ H2bb i? M Ry KB+ QK2i2 bX

h?2 HQr QTiB+ H +QMi" bi #2ir22M i?BM ~ F2b M/ i?2 bm#bi"~ i2 M,
"2[mB'2b /2/B+ i2/ BK ;BM; bvbi2K BM+Hm/BM; ?B;? K ;MB}+ i
BHHMKBM iBQMX AM b2imT +QM};m" iBQM HBF2 i?2 QM2 T 2pB
70 K +'Qb+QTB+ b KTH2b- HQ+ iBM; i?2 TQbBiBQM Q7 ~ F2b QM
QMHvV 7Q° "2H iBp2HV H ;2 bT2+BK2MbX JQ 2Qp2 -i?2H b2 bTQ]
rBHH bm T bb i?2 H i2° HbBx2 Q7 i?2 ~ F2bX h?2°27Q°2-iQ 7mkt
T°QT2'iB2b Q7 ~ F2 Q' bT2+B}+i2'" +2-r2 /Dmbii?2 2tT2'BK2M
mb2 Q7 KB+ Qb+QT2 QTiB+bX

6B;m 2 kXRRg+?2K iB+ Q7 i?2 HB;?i +QM2 +°2 i2/ #v M Q#D2+iBp2
MmK2'B+ H T2 im 2B #£VA?2 T ° HH2H HB;?i #2 Kb 2M #H2 //BiBQ
QTiB+biQ#2 TH +2/BMi?2pB im HHv "#Bi" "vrB/2b2ii #H2 ; T #2ir221\
M/ 1?22 im#2 H2MbX [/ Ti2/ 7" QK _27X(d3)X

g2 mb2 M BM}IMBIiv@+Q "2+i2/ KB+ Qb+QT2 Q#D2+iBp2 bi?27Q+
BiBM +QHHBM2 " TmKT M/ T Q#2 #2 Kb+?2K2X h?2 KB+ Qb+QT?2
bi?2 7Q+mbbBM; M/ "2+QHHBK iBQM QTiB+ 7Q" #Qi? i?72 TmKT
M/ HHQrb i?2 Q#b2 p iBQM Q7 KB+ Qb+QTB+ BK ;2 Q7 i?2 b K
M2+2bb v bT2+B}+ iBQMb Q7 KB+ Qb+QT2 Q#D2+iBp2 "2H2p Mi
MmK2 B+ H T VWa'R IMB}+ iBQM M/ rQ ' FBM; /Bbi M+2X h?2 Mr
T2 ' im 2 /2b+ " B#2b i?2 M;mH ~~ M;2 BMr?B+? HB;?i + M #2 ++2Ti

i9



kXd JB+ ' Qb+QTB+ TmMKT@T Q#2 +QM};m" i

#v i?2 KB+ Qb+QT2 M/ Bb /2}M2/ b (d3),
) b BrM UKXRjV

g?2°2Bbi?2 27 +iBp2BM/2t Q7 i?2 K2/BmK #2ir22M i?2 Q#D2+iBp2 N
bm* 7 +2r Mb+ " B#2b i?2 ? H7 Q7 i?2 +QM2 M;H2 +°2 i2/ #v i?2 QT2WN
Q#D2+iBp2 Ub22 6B;X kXRR VX AMQm ™ + b2-i?Bb K2/BmK Bb B C
i?72 +'vQbi i- bMQ BKK2 ' bBQM ;2Mi Bb mb2/X q2- KXa?27Q 2-+ M bb
MmK2 B+ H T2 im 2 Bb /2b+ " BTiBp2 7Q i?2/Bz° +iBQM HBKBi- BM
i?72 KBMBK H+bBx®22 2bQHp2/ #v i?2 Q#D2+iBp2 M/ 7Q i?2 bK HH2b
H b2 bTQi bBx2X h?2 /Bz" +iBQM HBKBi Q7 M Q#D2+iBp2 rBi? i?2 |
0 iQ 2bQHpP2 bi m+im 2BQ7 BDP2KBXRI?2 ##2@2[m iBQM(dN),
;L UKXROV
0

h?2 2[m iBQM /2b+ " B#2b i?2 bT2+B H + b2 BM r?B+? i?2 MmK2 B+ |
Q#D2+iBp2 Bb i?72 b K2 b i?2 MmMK2'B+ H T2 ' im 2 Q7 i?2 +QM/2ML
BHHMKBM iBQMX >272- i?Bb bbmKTIiBQM TTHB2b- b i?2 b K2 Q#
BHHmMKBM iBQM M/HB;?i+QHH2+iBQMX h?22[m iBQMBb /2 Bp2/7 QK
; B/-r?B+? biBHH HHQrb /2i2+iBM; i H2 bii?2} biQ /2 Q7 bB/2 K tBI
/IBz® +i2/ TQBMi Q7 HB;?i (d3-dN)X *QKT ~ #H2 iQ i?2 bK HH2bi "2bC(
i?72 MmK2 B+ H T2 im 2 HbQ T 'QpB/2b 7Q+mb2/ H b2 6b bK HH2b
6Q° T2 72+iHv: mbbB M #2 Kb? T2 M/ H ;2 #2 K/B K2i2" +QKT °
Q#D2+iBp26b 2Mi° M+2 TmTBH /B K2i2 - i?2 7TmHH rB/i? i ? H7 K tB
bTQi Bb ;Bp2M b

6q>J I¥ UKXR8V

h?2rQ " FBM; /Bbi M+2Bb /2}M2/ bi?2/Bbi M+2 #2ir22Mi?2Qmi2 T "iQ
M/ Bib 7Q+ HTH M2X ?B;? rQ FBM; /Bbi M+2 Bb Q7i2M /2bB" #H2
K  M2iIQ@QTiB+ H2tT2 BK2Mib- b ;2QK2i'B+ H +QMbi® BMib BM i?:
+ M/2}YM2 ; T #2ir22M i?2 b KTH2 M/ i?2 +HQb2bi Q#D2+iBp2 TQDbBI
iQ 2[XUkKkXRjV-i?2 MmK2 B+ H T2 im 2 /2b+ B#2b i?2 QT2MBM,; M;H:
Q#D2+iBp2X h?2 KBMBK H ;2QK2i'B+ HHv M2+2bb "VIQ 'FBM; /Bbi M+2
QT2MBM; HBKBib i?2 TQbbB#H2 ° M;2 Q7 bmBi #H2 L bX h?2 K ;MB}+ i
2pp: @D iIVIB+ HHv T°QpB/2/ rBi? i?2 +Q "2bTQM/BM; /2bB;M im#2 H2N\
2o:MQ r?B+? i?Bb KTHB}+ iBQM TTHB2bX h?22z2+iBp2 K ;MB}+ iB(
+Q "2+i2/ KB+ ' Qb+QT2 Q#D2+iBp2rBi? r?2B+? M BMi2'BK BK ;2 Bb +".
+ H+mH i2/ b 7QHHQTrbD,

1z 2be: UkXReV
" /2bB;M

8



k 1tT2 BK2Mi Hb2imT

M //BIiBQM HQ+mH ~ 7i2  i?2 BMi2°'BK BK ;2 rOQmH/ #2 mb2/ BM
b2imT- KmHIiBTHvVBM; i?2 2z2+iBp2 K ;MB}+ iBQM 7' QK i?2 KB+ (
im#2 H2Mb #v i?72 Q+mH ~ K ;MB}+ iBQM (d3)X

AMIMBIiV@+Q "2+i2/ KB+ Qb+QT2 Q#D2+iBp2b T°QD2+i i?2 BK ;2
BM}MBiv- MQi + 2 iBM; M BMi2 BK BK ;2 #v i?2Kb2Hp2b #mi QMHv B
im#2 H2MbX AM Qi?2 rQ /b-i?2 HB;?i b+ ii2°2/ 7°QKi?27Q+ HTH I
#V i?22 Q#D2+iBp2 M/ i?2 HB:?ii? i 2Mi2 b i?2 Q#D2+iBp2 rBHH #2
TH M2X M BM+QKBM; H b2  #2 K rBHH i?2M #2 7Q+mb2/ #v i?2 (
rBHH ; BM #2 +QHHBK i2/ #v Bi- HHQrBM; Bi iQ T°QT ; i2 7m i?2
BK :BM; b+?2K2X

h?2 KQbiHv 2KTHQV2/ BM}MBiv@+Q "2+i2/ Q#D2+iBp2 Bb T Q/m
JBimiQvQX Ai? b MmK2 B+6H T2 im 2@FBM: /Bbi M+2 Q7
RAdKKX h?2 Q#D2+iBp2 Bb TQ+? QK iB+ M/ /2bB:M2/7Q  mb2 BM
Q7 93y MK iQ R3yy MK UkXe20 @ yXd20VX Ai, 248K ;MB}+ iBQM
1208 AKYY KKX

AM i?2 ?22 2 /2b+ B#2/ +QHHBM2 ~b2imT Ub22 6B;XkXRkKV-r2 mb
TM;2MOM@TQH "BxBM; TH i2 #2 KbTHBii2°b7Q°  +QHHBM2 "Bx iB
#2 KU:@HMB,\]Q‘ + i+?BM; i?2 2~2+i2/HB;?i M/ ;mB/BM; BiiQi?2/2i
U'a,vV M/ MQTIiBQM HQM2iQ BHHMKBM i2i?2 b KTHY{Xm 7 +2 rBi-
h?2 TmKT M/ T Q#2 #2 K?Bii?2 i iNB&i2M'd2 "2H iBp2iQ 2 +?
Qi?2 - QM2 #2BM; i MbKBiii2/- 1?22 Qi?2  "2~2+i2/X "Qi?- MQr +C(
#2 Kb-i° MbKBi i?,@mM? 28i2° i?2 Q#D2+iBp2 BM MQ K HBM+B/2M-
#2 K/mKT #HQ+Fb i?2 "2~2+i2/ +QKTQM2MiX h?2 Q#D2+iBp2 7Q-
i?72b KTH2 bm' 7 +2 M/ +QHHBK i2b i?2 "2~-2+iBQMX h?2 Qmi+QKBN
T2~2+12/+#M; M/ ;mB/2/iQ i?2 /2i2+iBQM b+?2K2- b /2b+ B#2/ BM i?
b2+iBQMbX

b#Qi? #2 Kb "2 bT iB HHv Qp2'H TTBM;-i?2 TmKT ? b iQ #2 }Hi2"
Q7 QM2 Q> b2i Q7 +QHQ  }Hi2 bX AM bQK2 Q7 i?2 2tT2 BK2Mi
i?2 BM7" “2/- Bi Bb TQbbB#H2 iQ +?2QQb2 TmKT T?QiQM 2M2 ;v
b2MbBiBpBiv- 2X;X- BM i?2 + b2 Q7 aB@/BQ/2b #2HQr RXR 20X

r?Bi2 HB;?i imM;bi2M@? HQ;2M H KT Uh? QH #b aGakyRGV Bb
b KTH2bm 7 +2- M/ i?2 ~BT@KQmM,iRb BMKBTIHB#2X0a2 "a
+QHHBK iQ  H2Mb # BM;b i?2 r?Bi2 HB;?i BM M HKQbi +QHHBK
#2 K bTHBIii2  Bb +QmTH2/ BMiQ i?2 #2 K T i? M/ :mB/2/ HQM; i
i22 TMKT M/ T Q#2 #2 KX 7i2  i?2 "2~2+iBQM 7 QK i?2 b2+QM/
i?2 HB;?i Bb BMi2 +2Ti2/ #v ~BT KB Q' i TQbBiBQM #27Q 2 i"
#2:;BMbX 7i2 #2BM; +QHHBK i2/ #v i?2 KB+ Qb+QT2 Q#D2+iBp:
+'2 2?2 BK ;2 Q7i?2b KTH2 bm'7 +2 i BM}MBivX h?2°27Q"2-r2"

je



kX3 1tT2 BK2Mi HbQ7ir "2 M/ ;" T?B+ Hmb2" BMiz:

6B:m 2 kXRH?2K iB+ pB2r Q7 i?2 2tT2 ' BK2Mi H b2imT 7Q" i?2 iBK2@ " 2!
BMp2biB: iBQMb Q7 KB+ Qb+QTB+ b KTH2bX

#2 KT i?-r?B+? rBHH BMbi2 / +°2 i2 MBK ;2BMi?27Q+ HTH M2 C
6B; XkXRRVX + K2 b2MbQ rBHH /2i2+ii?2 BK ;2 M/ i° Mb72  Bi i
i i?7Bb TQbBIiBQMX Hi2 "M iBp2Hv- Bi Bb TQbbB#H2 iQ mb2 bT2+i
Q° M2[mBp H2Mi TQbBIiBQM-r?B+? K v#2 mb2/ 7Q bi iB+ QTiB+ H
bT2+i " Qb+QTvX PTiB+ H@+QMi  bi bT2+i"'Qb+QTv QM b2H2+i2/ ~ F2b |
BMi?2 "2~2+iBQM bT2+i° + mb2/ #v i?2 #bQ TiBQM BM i?2 ~ F2 M/ i
#2ir22M i?2 HB;?i "2~2+i2/ 7 QK i?2 bm#bi” i2b M/i?2 ~ F2bd bm 7 +2)
[2T2M/2M+2 QM i?2 ~ F2 i?B+FM2bb M/ + M#2 mb2/iQ TT QtBK i2 i
Hv2 b (3y)X

kX3 1tT2 BK2Mi HbQ7ir "2 M/ ; T?B+ Hmb2 BMi2

[i +[mBbBiBQM + "/ /2i2+iBM; bBM;H2 H b2  TmHb2b i ?B;? 2T:
+°2 12 bB;MB}+ Mi KQmMi Q7 /i TQBMibX h?2 ?B;? KQmMi Q7 /i K
QM@i?2@~v /i ? M/HBM; M/ iBK2 M/ K2KQ'v@2{+B2Mi /i T Q+2
bQ7ir "2 M2+2bb "vX h?2 +QMi " QH bQ7ir "2 Bb BKTH2K2Mi2/ BM Svi?Q
pB ;0 T?B+ Hmb2 BMi2'7 +2 U:IAVX AM i?Bb b2+iBQM-r2 rBHH /2b+

jd



k 1tT2 BK2Mi Hb2imT

i72 bQ7ir "2 M/ i?2 2bb2MiB HBM7Q K iBQM- r?B+?-iQ;2i?2 rBi?
BMi?2 SVi?QM b+ BTi-+ M ?2HT 2tT M/ Q" TTHvV +? M:2b iQ i?2 T°

6B;m 2 kXRja+?2K iB+ Q7 i?2 "2H iBQM #2ir22M /Bz2 2Mi Q#D2+ib BM
BK2Mi H bQ7ir "2X #V hBKBM; #2ir22M i?2 /i +[mBbBiBQM + '/ U.
/2H v HBM2 /m BM; i?2 iBK2@ 2bQHp2/ K2 bm 2K2MiX

h?2 +QMi'QH bQ7ir "2 +QMbBbib Q7 b2p2° H +H bb2b 2T 2b2Mi
BMbi"mK2Mib M/i?2 +[mB 2//i X h?2 K BM Q#D2+i + 2 i2b i?2 :IA
Qi?2  Q#D2+ib M/ 7mM+iBQMb b 2m# #2ir22M i?2KX 6B:m 2 kX
b?Qrb i?2 2H iBQM M/ 2t+? M:2 #2ir22M i?2 /Bz2 2Mi Q#D2+ib M/
#V i?22 K2 bm 2K2MiX

gBi? i?72 bQ7ir "206b bi "i@mT- [ i Q#D2+i M/ M Q#D2+i 7Q"  2p
BM+Hm/BM; i?2 /i +[mBbBiBQM + "/ U. *V- "2 +°2 i2/X HBp2@T
QT2 i2/BM b2T " i2i?2°2 /iQMQiBMi2 72 2rBi?i?2 :IABMTmib  r?I
mT/ iBM; i?2 BMBIiB H/ i Q#D2+i rBi? i?2 +m "2Mi /2i2+iQ bB;N
TQbBIiBQMX h?2 /i Q#D2+i+ M 2im M b2p2° H[m MiBiB2b + H+n
[2i2+iQ QmiTmib- b /2b+ B#2/ BM b2+iBQM kX8X h?2b2 [m MiBiB
i72 K BM Q#D2+i M/ /BbTH v2/ BM i?2 HBp2@THQi + Mp bX h?2
+QKKmMmMB+ i2 rBi? i?2 BMbi mK2Mi Bib2H7 #v b2M/BM; +QKK M/b
reB+? "2 BMi2; i2/ BMiQi?2 BMbi mK2Midéb /'Bp2 -+ M /B+i i2 +iB
i?72 M2ti TQbBIiBQM QM i?2 /2H v HBM2 Q BMBIiB iBM; i?2 "KBM,; +
Pi?2° BMbi mK2Mib + M #2 M/ "2 BKTH2K2Mi2/ M HQ;QmbHvV #m

i3



kX3 1tT2 BK2Mi HbQ7ir "2 M/ ;" T?B+ Hmb2" BMiz:

222X "v bi JiBM; K2 bm 2K2Mi-i?2 K BM Q#D2+i rBHH "2 / Qmi b2p?
7Q° i?2 2tT2 ' BK2Mi HT * K2i2'b BMi?2 :IA M/ b p2i?2K iQ;2i?2 rBi?
Q7i?2/ i @YH2 BM HQ::BM; }H2X

i i?2 #2;BMMBM; Q7 2 +? K2 bm 2K2Mi- i?2 THQIiiBM; i? 2 / Bb biQT
/i Q#D2+i Bb +°2 i2/ M/ 2TH +2bi?2 /i Q#D2+i mb2/ 7Q  i?2 HBp2
7QHHQIBM; HQQT Bb b?QrM BM };m 2 kXRj #VX h?2 /2H v HBM2 KQp2b
M/ bi “iBM; 7°QK ?22°2-i?2 . *[2i2+ibi?2} bii° BM Q7 2H2+i"QMB+ Tn
7 QK i?2/2i2+iQ  7Q i?2b2i MmK#2 Q7 i B;;2 2p2MibX AMi?2 M2ti biz
+QMi'QHH2  "2+2Bp2bi?2 +QKK M/ iQ KQp2iQ i?2/2H v HBM26b M2ti T
+QMi"QHH2 KQp2b i?2 /2H v HBM2-i?2 +QHH2+iBQM Q7 /i TmHb2b I
hQ;2i?2 rBi? i?2 /2H v HBM2 TQbBiBQM- p2° ;2//2i2+iQ BMi2MbBiE
M2r/ i TQBMi BM i?2/ i Q#D2+iX 7i2 i?2 2tT2 BK2Mi Bb }MBb?2/-i?
r'Bi2b 6Xitio JH2 BM i?2 7Q K b?QrM BM i #H2 kXRX

h #H2 k>XaR'\m+m 2 Q7 i?2 b p2 }H2 +°2 i2/ 7i2 i?2 K2 bm 2K2Mi Bb +QKTF

.2H vU -R&"PL @"p66 PL P66 " PL " P66

.2H VUR-kV J G
G J G

.2H vUkKk-RV J G
G G

2H VW /2MQi2b i?2 2t +i /2H v TQbBiBQMMZQ? D ¥ Qb B nBIKQA2 °
rBi?BM i?2 b+ MX 6Q° MQM@iBK2@ 2bQHp2/ 2tT2 ' BK2Mib- b bi iB+ K
i72 7°22 2tT2 ' BK2Mi HT * K2i2 rBHH #2 HBbi2/ BM M //BiBQM H +Q

h?2 T°Q;” KKBM; bim+im 2 Q7 i?2. *Bbb2i#vi?2K Mm7 +im 2" iQ #2
rBi? /IBz2 ' 2Mi T°Q;" KKBM; H M;m ;2bX h?2 /i ivT2b Q7 i?2p "B #H2
iQi?7Qb2BMi?2*T Q;  KKBM; H M;m ;2-#mi b? "2/ HB# v HHQrl
mb2/ + Qbb KmHIBTH2 H M;m ;2bX h?2 bQ7ir "2 /'Bp2 T QpB/2b 7mM
i?72+ '/ ? M/H2- +QMi QHHBM; i?2 /i i° Mb72° M/ b2iiBM; Q" "2i ' B2p
Q7 bQ7ir "2 "2;Bbi2" 2Mi B2bX h?2 ? "/r "2 b2iiBM;b "2 ;Bp2M #v i?2
bQ@+ HH2/ bQ7ir "2 "2;Bbi2 - r?B+? 2Bi?2" 2t2+mi2b +QKK M/ Q" b2
[2}M2/ p Hm2X aQK2 Q7 i?2K "2 i?2 MmK#2 Q7 +[mB 2/i B;;2 2p2Mit
bBx2 Q° +[mBbBiBQM rBM/Qr BM mMBib Q7 /Bb+ 2iBx iBQM bi2Th-i?2
M/ +[mBbBiBQM- M/i?2/vM KB+ M;2 Q7 i?2 M HQ;iQ/B;Bi H+QMp

h?2 /1 Bbi> Mb72 "2/ #2ir22Mi?2 + '/ M/ +QKTmi2 " BM } bi@BM@} b
h?2 iQi Hb? "2/ #mz2  ? b bBx2 Q7

"mz2 bBXx2Vi2HQQID;K2Mi BBkBp2 +? MM2MIKXRdV

iN



k 1tT2 BK2Mi Hb2imT

+Q "2bTQM/BM:; iQ k #vi2b 7Q" 2 +? /2i2+i2/ p Hm2X h?2 KBMBKr
2B;?i M/ i?2 p HRQ@ME/B+ i2b i?2 MmK#2> Q7 +[mB 2/ i'B;;2" 2p2
iQi HT Q#2 TmHb2bX h?2 /2i2+i2// i Bb Q : MBx2/ BM i?2 + '/ #v

rBi? i?72 }'bib KTH2 Q7 i?2 }'bi +2 MM2H M/ Bi2  iBM;i? ' Qm;?i?
M/ i?2M i?2 i'B;;2  2p2MibX h?2 b KTH2b "2 b p2/BMp Hm2b Q7
#2 +QMp2°i2/ BMiQ +im Hp Hm2b Qypi®2 BMTmi pQHi ;2

sy OUg— M2 UKXR3V

0 U@y .
>2°'DugBb p Hm2 ;Bp2M #vi?2 M HQ;m2 iQ /B;Bi H+QMp2 bBQM
T M2 mTa®e, , M/ K tBKmK b2i pQHi ;2. "yWM(AQBEb HbQ TQbbB#H2
iQ TTHv BM/BpB/m H Qzb2i pQHi ;2biQ 2 +? +?2 MM2H iQ }HH Qmi i
T M:2X

kXN *QM+HmbBQM

AM bmKK “v-r2 #mBH/ M/ /2KQMbi  i2 p2'b iBH2bi i2@Q7@i?2@
mb2 BM iBK2@ 2bQHp2/ TmMKT@T Q#2 2tT2 BK2MibX h?2 H b2 bv
M/ BM/2T2M/2Mi imMBM; Q7 i?2 TmKT M/ T Q#2 T?QiQM 2M2";E
M/ jX820X MQi?2 bi M/IQmi 72 im 2 Q7 i?2 H b2 bvbi2K Bb i?:
KQ/mH iQ - r?B+? Bb i'B;;2 2/ #v i?2 H b2 bvbi2K Bib2H7 M/ F
TmKT KTHBim/2 KQ/mH iBQM i8yW Q7 i?2H b2 "2T2iBiBQM " i2;
i?72 ?B;? KQ/mH iBQM 7°2[m2M+v Bb +QK#BM2/ rBi? /i +[mBbE
h?2 . *T2°'7Q°' Kb bBM;H2 TmHb2 /2i2+iBQM M/ ;Bp2b M 2 bv BMi
/[IBiBQM H /2i2+iBQM BMbi mK2Mib-r?B+? + M TQbbB#HvV #2 mb
BMi° MbKBbbBQM Q° "2~2+iBpBiv 2tT2'BK2MibX M 2tT2 BK2Mi
+QMi"QHb i?2 2tT2 ' BK2Mi M/ KBMBKBx2b i?2 BKT +i QM +QKTmi
#v bQ iBM; M/ p2° ;BM; T'Q+2bb2bX h?2 +HQb2/ HQQT K ;M2i + N
iQ Nh M/ i?2 +QMiBMMQmb@~Qr + ' vQbi i+ M +QQH i?2b KTH2 /Q
i2KT2 im 2X h?2 K2+? MB+ H/2+QmMTHBM; #2ir22M i?2 irQ bvbi
i Mb72 Q7 pB#” iBQMbX h?2 b2imT+ M#2 [/ Ti2/ 7Q mb2 QM KI
reB+? Bb / QM2 #v 2KTHQVBM; /2/B+ i2/ +QHHBM2 "~ b+?2K2rBi? KI
h?2 TB2xQ@/ Bp2Mi? 22@ tBb i MbH iBQM bi ;2 BM i?2 + vQbi i
/IBz2 2Mi b KTH2 TQbBIiBQMb BMiQ i?72 7Q+mb Q7 i?2 H b2  HB;?iX
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j IHi® 7 bi /2K ;M2iBx iBQM BM *Q# Hi

AM i?Bb +? Ti2 - r2 rBHH /2KQMbi  i2i?2 + T #BHBiB2b Q7 i?2 TT ° |
i?Bb i?2bBbdb 70 K2rQ FX g2 +?2Qb2 bBKTH2 bvbi2K iQ bim/v iQ 2
#2M+2K "FBM;- M K2HV i?2 TTDI@iKT:BHiHQ# Hii? i + M #2 /2b+ B#2/

rBi?BM i?2 aiQM2 > KQ/2H Q7 # M/ 72 QK :M2iBbKX g2 mb2 Uyyy!
22t :QM H + vbi H i i?B+FM2bb Q7 kX8KKiQ T2 '7Q K +?  +i2 Bx
E2° "Qi iBQM M/ #v K2 bm BM; i?2 mHi 7 bi /2K :M2iBx iBQM- M
BMp2biB; i2/ T?2MQK2MQMX JQ 2Qp2 - i?2 E2"" Qi iBQM 2tT2 ' B2M+.
#2 K#v K :M2iBx2/ +Q# Hib KTH2 T°QpB/2b Dbi'QM: K :M2iQ@QTiB
h?2 /2K ;M2iBx iBQM K2 bm 2K2Mib 2 T2 '7Q K2/ b 7mM+iBQM Q
2tT2°BK2Mi HT ° K2i2°b- M K2HV i?2 TmKT ~m2M+2-b KTH2 i2KT2
T?2QiQM 2M2 :v M/ K :M2iB+1}2H/-iQ T°Qp2i?2b2imTéb "2HB #BHBiv |

jXR " bB+b Q7 mHi> 7 bi /2K ;M2iBx iBQM BM 72 QK

h?2 mHi® 7 bi /2K ;M2iBx iBQM /2b+"B#2b i?2 [m2M+?BM; Q7 i?2 K ;
K2i H 7i2°i?2 2t+Bi iBQM pB 72KiQb2+QM/ HB;?2i TmHb2X Ai? b #22]
BMi2 2bi bBM+2 Bib /Bb+Qp2 v BMRNNe (k) M/ ? b #22M rB/2Hv bim|
3d)X h?2 # bB+ +QM+2Ti Q7 mHi~ 7 bi K ;M2iBx iBQM [m2M+?BM; B
?Qi 2H2+i"QMb pB i?2H b2 TmHb2 M/ i?2 TQHHQrBM; i Mb72" Q7
KQK2MimK iQ i?2 H iiB+2 M/- KQbi BKTQ i MiHv- i?2 bTBM bvbi2KX

K +'Qb+QTB+- T?2MQK2MQHQ;B+ H /2b+ BTiBQM Bb ;Bp2M #v i?2
KQ/2H Ub22 6B;XjXRVX AM i?2 i? 22@i2KT2° im 2 KQ/2H-r2 +QMbB/2
;Bp2M #v i?2 2H2+i QM- H iiB+2- M/ bTBM bvbi2KX 1 +?2 Q7 i?2 bm#bvb
i2KT2 img2;V M/ 2?22 i+ T gBov ®VX h?2 2?22 i "2b2 pQB b Q7 i?2
i?7°22 bvbi2Kb "2 BM 2t+? M;2rBi? 2 +? Qi?2 -r?B+? Bb /2b+ " B#2/ #v
+QMbiMIR  i?22H2+i " QM@H iiB+2-2H2+i'QM@bTBM- M/ bTBM@H iiB
b T 'iQ7 T?2MQK2MQHQ;B+ H /2b+ " BTiBQM- "2 ivTIB+ HHv H27i b

RS “ib Q7 i?Bb +? Ti2 "2 Tm#HBb?2/ BM 6qB/2 aT2+i° H_ M;2IHi 7 bi SmMKT S Qi
PTiB+ HaT2+i ' QK2i2" i GQr h2KT2® im ' 2- >B;?@J ;M2iB+2pB/2rHR#i B+ 6B2H/bd /
a+B2MiB}+ AMbNRXRRI LbkykyV
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jIHi® 7 bi /2K ;M2iBx iBQM BM *Q# Hi

qBi? i?2 ;Bp2M bbmKTiBQMb- /Bz2 2MiB H 2[m iBQM 7Q" 2 +? Q7
#2 7Q KmH i2/ (k- 33),

25 A # 7U€Z 27 € 7UZ¢ 27 t UijV

h?2 i2 ' K#/2b+ B#2b i?72 BMBiB H?2 iBM; 7 QK i?2H b2 TmHb2 BM
2H2+i"QM 22 i "2b2 pQB  #vi?2 #bQ #2/ T?QiQMb-r?B+? "2 i?2M
H iiB+2 M/ bTBM bvbi2KX 7i2"i?2 2H2+i'"QM 2t+Bi iBQM-i?2 bvbi
MQM@2[mBHB# BmK bi i2 M/ mMiBH i?2i? 22 bm#bvbi2Kb “2; BM
i?2 +H bbB+ i?2'KQ/VM KB+ H TT'Q +?2 + M MQi#2 TTHB2/ (jy)X hv
i?72 /2K ;M2iBx iBQM Q™ "2@2[mBHB#  iBQMiBK2- HB2 BM i?2 bm#@
T M:2X

.Bz2 ' 2Mi bim/B2b #Qmii?2 mHi" 7 bi K ;M2iBx iBQM [mM2M+?BM; I
T2 7Q K2/ QM i?BM }HKDb ;QrM QM bm#bi” i2 (3k- 3N NR)X h?2:
[2T2M/2M+2 Q7 i?2 bTBM /vM KB+ QM i?2 K ;M2iBx iBQM tBb BM +Q
/2K ;M2iBx iBQM KTHBiIim/2 +QKT "2/iQ MB+F2H /m2 iQ Bib +QK-
i2KT2 im 2 (3k)X

6B;m 2 jAR?2K iB+ Q7 1?2 i? 22 i2KT2 im 2 KQ/2HX 7b@H b2 TmH
7°22 2H2+i"QMb-r?B+? BMi2  +irBi? i?2 H iiB+2 M/ bTBM bm#bvbi2K ;
Q72M2° ;v M/ M;mH " KQK2MimK-H2 /BM;iQ /2+°2 b2 BMK ;M2iBx
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jXk ai iB+ +? ~ +i2 ' Bx iBQM

jXk ai iB+ +? ~ +i2 Bx iBQM

AM T 2T ° iBQM 7Q" i?2 2tT2 BK2Mib QM mHi 7 bi /2K ;M2iBx iBQ
T2'7Q°K bi iB+K :M2iQ@QTiB+ H+? * +i2'Bx iBQM Q7 i?2b KTH2X h
+m p2 Q#i BM2/ rBHH T QpB/2 [m MiB}+ iBQM Q7 i?2 b im> iBQM }2H
E2°° "Qi iBQMX h?2b2 BM7Q K iBQMb T QpB/2 i?2 M2+2bb v }2H/
i?72b KTH2 BM /2}M2/ 7mHHv K ;M2iBx2/ BMBiB H bi i2 M/ 2M #H2 i
i° MbB2Mi E2 " "Qi iBQM p Hm2b BMiQ /2K ;M2iBx iBQM p Hm2bX

g2 mb2 i?2 T°Q#2 HBM2 Q7 i?2 b2imT /2b+ B#2/ BM i?2 T 2pBQmb +? Ti
bi iB+ TQH " K :M2iQ@QTiB+ HE2 "~ 22z2+i 7°QK +Q# Hi UyyyRV bB
b KTH2 Bb KQmMi2/ BMbB/2 i?2 + vQbi i i "QQK i2KT2  im 2 M/ K
Bb TTHB2/ BMi?2 Qmi@Q7@TH M2 /B 2+iBQM- r?BH2 i?2 HBM2 ° T
7Q+mbb2/ pB  DbT?2'B+ HKB "Q QM i?2b KTH2bm 7 +2X h?2 }2H/ E
7°QKY jhiQwy 7jh M/ # +FX .m BM;i?2}2H/ br22Ti?2 Qi iBQM Q7 i
TQH 'Bx iBQM Q7 i?2 T Q#2 #2 K Bb +QMiBMmQmbHV /2i2+i2/- "2bQHp!
+m p2 Ub22 6B:X jXKkVX h?2 K2 bm 2K2Mi Bb T2 ' 7Q K2/ 7Q" i? 22

6B:m 2 [XK27i, ai iB+ E2 " "Qi iBQM Q7 *QUyyyRV b 7mM+iBQM Q7 i?2 :
K ;M2iB+}2H/}2H/X h?2}2H/Bb "~ KT2/BM ijhHQQTX T K ;M2iB+# +F;
Bb "2KQp2/7°QKi?2/ i X _B:?i, E2°° Qi iBQM ii?2b im" iBQMK ;:M2iBx i
/Bz2 2Mi T?QiQM 2M2 :B2b- +QKT "2/ iQ HBi2 im 2/ i i F2M 7 QK “27X(
I Ti2l 7°QK (e)X
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jIHi® 7 bi /2K ;M2iBx iBQM BM *Q# Hi

T?2QiQM 2M2 :B2b iQ BMp2biB; i2i?2 T?QiQM 2M2 ;v /2T2M/2M+2 Q
“2bTQMb2X

/B K ;M2iB+ # +F;"QmM/ Bb T'2b2Mi BM i?2 ~ r }2H/ br22Th M/

rBi?BM i?2 T°Q+2bb Q7 i?2/i M HvbBbX AiBb + mb2/ #vi?2 ;H bb
QTiB+b rBi?BM i?2 " M;2 Q7 i?2 K ;M2iB+ }2H/-r?B+? Bb bmT2 BK"
+°vbi H6b 72" QK ;M2iB+ +QMi B#miBQMX h?2 b im> iBQM K ;M2
#Omi RX8h 7Q° HH K2 bm 2K2MibX "v p2° ;BM; i?2 #bQHmi2 "Qi
K ;M2iBx iBQM +m p2b TH i2 mb-r?2"2i?2b im  iBQM K ;M2iBx iE
i?72 E2° " 2z2+i 7°QK i?2 +Q# HiBbbmTTQb2/ iQ BM/m+2 i?2 K tBK
"2+2Bp2 K2 bm'27Q i?2bi'2M;i? Q7 i?2 K ;M2iQ@QTiB+ H "2bTQ!|
T?QiQM 2M2 ;v Ub22 "B;?i T i Q7 6B;XjXkVX h?2 bi"QM;2bi "2bT
RXj20-r?B+? 7m’i?2° QM rBHH #2 mb2/ b i?2 T ' Q#2 BM i?2 iBK2@"
h?2 bT2+i" H/2T2M/2M+2 Bb +QMbBbi2Mi rBi? i?72 QM2 "2TQ i2/ B
reB+? b?Qrb i?72 K tBKmK K ;M2iQ@QTiB+ H 2z2+i i RXj2o M/ Bk
?B;?2  T?QiQM 2M2 ;B2bX

h?2 TQH "Bx iBQWM ;QiiPR@MmM > iBQM Q7 i?2 K ;M2iBxhiBQM
rBHH #2 mb2/ BM i?2 /2K ;M2iBx iBQM K2 bm 2K2Mib iQ +QMp2 i i?.
BMiQ '2H iBp2 p Hm2b Q7 /2K ;M2iBx iBQMX AM ;2M2" H-i?2 7QHI
i?72 +QMp2 bBQM #2ir22M K :M2iBx iBQM BM i?2 x@/B 2+iBQM |
Qi iIBQM BM i?2 TQH " ;2QK2i v,

a . ar
. Wy r wy
gBi7Zar +Q "2bTQM/BM; iQ i?2 TmKT@BM/m+2/ Qi iBQM Q7 i?2T°Q

AM i?2 TT2M/Bt-i?2 bi iB+ +? ~ +i2°Bx iBQM Bb /2KQMbi  i2/ QM
62:2h2- r?B+? 2t?B#Bib bi'QM; Qmi@Q7@TH M2 K ;M2iB+ MBh(
+QMi’ biiQi?2bi iB+ K ;M2iBx iBQM +m p2b QM i?2 #mHF +Q# Hi
?2vbi2 2bBb Bb pBbB#H2X

Ujxov

iXj SMKT ~m2M+2 /[2T2M/2M+2

g2 MQrimMiQ i?2 iBK2@ 2bQHp2/ 2tT2 ' BK2Mib M/ +QM/m+i TmK
K2Mib QM i?2 +Q# Hi UyyyRV b KTH2X h?2 T'Q#2 T?QiQM 2M2";\
bBM+2 Bir b T'Qp2M BM i?2 T ' 2pBQmb b2+iBQM iQ #2 rBi?BM i?:
K ;M2iQ@QTiB+ H 2bTQMb2X h?2 TmKT T?QiQM 2M2 ;v Bb b2iiQR
?B;? +QMp2 ' bBQM 2{+B2M+v BM i?2 PS X g?BH2 #Qi? T?QiQM 2M2";
i?72 TmKT ~m2M+2 #v Qi @rMg2PRB i2 BM r p2TH i2@TQH "Bx2" ii2l
+QK#BM iBQMX h?2 *Q@+"vbi HBb KQmMi2/ rBi?BM i?2 2p +m i2/ -
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iXj SMKT ~m2M+2 /2T2M/2M+2

"QQK i2KT2  im 2X hQ 2Mbm 2 i? ii?2 b KTH2 Bb 7mHHvV K ;M2iBx2/-
K ;M2iB+ }2H/- r?B+? HB2b #Qp2i?2b im  iBQM }2H/ Q7 RX8 hX

6B;m 2 i MmKT@~-m2M+2 /2T2M/2M+2 Q7 i?2 mHi~ 7 bi /2K ;M2iBx iBQM
BM #mHF +Q# Hi + vbi HX h?2 BMb2i b?Qrb i?2 K tBKmK /2K ;M2iBx iBC
; BMbi i?2 TmKT@~m2M+2 iQ;2i?2 rBi? HBM2 ™ "2;"2bbBQM +m p2X h*
HB2 rBi?BM i?2 bBx2 Q7 i?2 K "F2 bX

6B;m 2 jXj /BbTH vb i?2 TmKT@T Q#2 i +2b 7Q° TmKT ~m2M+2 p
RKCf8KM/ ROKCE%XKh?2 i MbB2Mi Qi iBQM Q7 i?2 T'Q#2 TQH Bx
+QMp2'i2/ BMIiQ p HmMm2 Q7 i?2 2H iBp2 /24 nvizB Blx iBRMBI iB+

Qi iBQM Q7 TQH 'Bx iBQM ii?2b im°> iBQM H2p2H Ub22 6B;X jXk\
7 +iQ°' X aBM+2 BM i?2 b im" iBQM K ;M2iBx iBQM HH /QK BMb "2

x@/B 2+iBQM-r2+ M /Dmbi 2[m iBQM jX9iQ,

a ar
rFwy

h?2i° MbB2Mi /2K ;M2iBx iBQM b?Qrb i?2iviB+ HT Q}H2 Q7 7 bi/Z
712 1?2 H b2 2t+Bi iBQM QM iBK2b+ H2 Q7 R3yy7b- 7TQHHQr2/ #v

"2+Qp2°'vBMi?2Q /2 Q7 R3Tb- 7i2 r?B+? i?2 2H2+i QM- H iiB+2 M
+?B2p2 i?2 K H2[mBHB# BmK M/ DbHQr K ;M2iBx iBQM "2+Qp2°v
+Qb2+QM/b #2;BMb (3N- N9)X Ai+ M #2 b22M i? ii?2 /2K ;M2iBx iBC

UjXxsv
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jIHi® 7 bi /2K ;M2iBx iBQM BM *Q# Hi

BM+ 2 bBM: TmKT TQr2 X "v 2ti° +iBM: i?2 K tBKmK /2K :M2iBx iBQ
THQIiiBM; Bi b 7mM+iBQM Q7 i?2 TmKT ~m2M+2 Ub22 BMb2i 6B;XjX
#2+QK2b 2pB/2Mi- b H'2 /v 2TQ i2/ 7Q  i?2 K tBKmK /2K ;M2iB>
(3d)X

JQ 2Qp2 -i?2BM+'2 b2 BMi?2 TmKTBM; ~m2M+2 HbQ BKT +ib i?:
b+ H2b rBi?BM i?2 /2K ;M2iBx iBQM (3k-3d)X 6B;m 2 jX9 /BbTH vb i
/2K ;M2iBx iBQM +m p2b MQ K HBx2/ QM i?2B" K tBKmK /2K ;M2
/I2H vb-i?72 MQ K HBx2/ /2K ;M2iBx iBQM "2+Qp2 b 7 bi2" 7Q " H(
h?Bb #2+QK2b +H2 " r?2M i?2 MQ K HBx2/ /2K ;MRiBXTIBQM 7Q " H i:
Bb THQii2/ b 7mM+iBQM Q7 i?2 ~m2M+2 BM i?2 BMb2i Q7 };m" 2
+? M;2 BM i?2 "2+Qp2'v H2p2H QMHvV HB2b i TT QtBK i2Hv jyW
BM+'2 b2 7 QKRE BRIH+KCF+M/ MQ 7m i?2  p "B iBQMb BM i?2 /vM KB-
i?72 /2H v@iBK2 Q7 i?2 K tBKmK K ;M2iBx iBQM [m2M+?BM;- "2 Q#
2z2+1 Q7 i?2TmKT ~m2M+2 QM i?2 /2K ;M2iBx iBQM /vM KB+b Bb H
7Q Qi?2 bvbi2Kb (3e-3d)X h?2Q B;BM Q7 i?2 "2bBHB2M+2 Q7 i?2
/IvM KB+b + M #2 b+ B#2/iQ i?2 ?B;? *m B2@i2KT2 im 2 Q7 +Q
Qi?2° 72 "QK ;M2ib (3k) M/ i?2 #mHF ivT2 Q7 Qm b KTH2- b KQbi
bim/B2b ? p2 #22M T2 7Q K2/ QM i?BM }HK K i2°'B Hb (3N)X

a2MbBiBpBiv

bi?Bb +? Ti2°6b K BM BKBbiQ #2M+?K "Fi?2b2imT-r2 + M MQ
T Q#2 1 +2biQ p2 B7vi?2 bvbi2K6b b2MbBiBpBivX hQ [m MiB7v i?z
TQH "'Bx iBQM-r2mb2i?2T Q#2 Qi iBQM iM2; iBp2/2H vb Q7 i?2T
2tT2 BK2Mi M/ + H+mH i2 i?2 bi M/ "/ /2pB iBQM Q7 i?2/ i TQBMib
/IBbi'B#miBQM 7Q" i?2 bBM;H2 b+ Mb M/ i?2 p2 ;2 Qp2 i? 22 T
6B;m 2 jX8X h?2 bi M/ '/ /2pB iBQM "2im"Mb 7Q " bBW2H2 b+ Mb b:
BM ++Q '/ M+2iQ i?2 BM +? Ti2 k/2i2 "’ KBM2/ p Hm2X h?2 TmKT@ 1
BM};m 2 jXj M/ jX9 /BbTH vi?2 p2° ;2 Qp2 i?°'22b+ Mb7Q 2 +7?
BM KBMBKMK /2i2+i #H2 WQi-iBTBAQYBlke2HH 7TQHHQrBM; i?2 2tT.
7 +iQ°Q77Q  MQ K HHv /Bbi'B#mi2// i X _2; "/IBM; "2H iBp2 /2K
i?72 +QMp2 bBQM pB 1[X UjX8V "2im Mib b2MbBiBX¥Biv2[m H iQ
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iXj SMKT ~m2M+2 /2T2M/2M+2

6B;m 2 jXBK ;MiBx iBQM +m p2b 7Q  /Bz2 2Mi TmKT@~m2M+2b MQ K HBX
K tBKmK /2K ;M2iBx iBQMX h?2 "2K ;M2iBx iBQMiBK2 BM+ 2 b2b7Q" ?B;?
AMb2i, J2 M MQ K HBx2/ /2K ;M2iBx iBQM i /2H vb #Qp2 9X8Tb UTm TH

6B;m 2 jXBbi'B#miBQM Q7 i?2 T'Q#2 Qi iBQM Q7 TQH 'Bx iBQM i M2; iE
7Q  bBM:H2 b+ Mb U; 2vV M/ Qp2 i?°22 b+ Mb p2° ;2/ U# QrMV /i TQB

9d



jIHi® 7 bi /2K ;M2iBx iBQM BM *Q# Hi

JX9 h2KT2 im 2 /2T2M/2M+2

AMi?22 M2ti bi2T-i?2 7mM+iBQM HBiv Q7 i?2 + vQbi iBb ?B;?HB;?i2
i?2°Qm;?i?2 +°'vQbi i Bb 2bi #HBb?2/iQ /2+°2 b2 i?2b KTH2 i2KT2" i
h?2 b KTH2 Bb ?2 i2/ BM BM+ 2K2Mi Hbi2Th Q7 8yE M/ i?2 mHi~ 7 |
Bb /2i2+i2/ 7Q 2 +? i2KT2 im 2 BM+ 2K2Mi Ub22 6B;X jXeVX h?
bm 2K2Mib-i?2 TmKT ~m2M+2 Bb F2TPX @QMBb MQ i NNKQifBMK:; i? i

+Q# Hi? b ?B;?2 *m B2 i2KT2 im2i? MMB+F2H Q B QM- 2t+
aBM+2 i?Bb p Hm2 Bb +QMbB/2" #Hv ?B;?2 i? Mi?2 K tBKmK i2KT:
2tT2°'BK2Mi- MQ bB;MB}+ Mi +? M;2 BM i?2 K tBKmK /2K ;M2iBx iB
aiBHH-i?2 2K ;M2iBx iBQM pBbB#Hv bHQrb /QrM i ?B;?2 i2KT2
Q#b2 p2/ i Hi2/2H vbBM i?2 TmKT@T Q#2i +2bX h?2 +? M;2 B
iBK2 Bb +QMbBbi2Mi rBi? T'2pBQmb }M/BM;b BM MB+F2H (3d)X

6B:m 2 jY@KT2 im 2/2T2M/2M+2 Q7 i?2 mHi > 7 bi /2K :M2iBx iBQM +
+Q# Hi i ~m2M+2 OX NKCTHIKT M/ T Q#2 T?QiQM 2M2 ;B2b 2 b2i i
RX320 M/ RXj20 2bT2+iBp2HvX

iX8 SMKT T?QiQM 2M2 ;v /2T2M/2M+2

g2 imM2 i?2 TmKT T?QiQM 2M2 ;v #2ir22M yX320 M/ jXy20- r?Bl
~m2M+2 i RXRKCEFHKM?2 i? i + M #2 "2 +22/ 2p2M #v i?2 HQr +QM
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jX8 SMKT T?QiQM 2M2 ;v /2T2M/2M+2

7 +iQ° > M:2b Q7 i?2 PS X 6Q  T°QT2  +QKT * #BHBiv- Bi Bb 2Mbm 2/ i?
+Q "2+iHV b2i #v K2 bm BM: i?2 #2 K /B K2i2 Q7 i?2 TmKT BM i?2 7
7Q 2 +?2 T?QiQM 2M2 ;v M/ i?2 TmKT TQr2  Bb /Dmbi2/ ++Q /BM;HVX
F2Ti i "QQK i2KT2  im 2i?2°Qm:?2Qmii?2 r?QH2 2tT2 BK2MiX

bi?2 T?2QiQM 2M2 ;v Bb imM2/-i?2 x2 Q /2H v TQbBiBQM +? M:2b /m2 |
Q7i?2PS BMi2 M H/2H vHBM2 M/i?2 brBi+?BM; Q7 i?2r p2H2M;i? b2
J2T2MI/BM; QM i?2 +m "2MibT2+i° H > M;2X h?2°27Q°2- +QKKQM +QM/
TQbBIBQM 7Q 2 +? TMKT@T Q#2 i  +2Bb b2iiQ +?B2p2:QQ/ +QKT °
TMKT@T Q#2 i> +2bX q2 /2}M2i?2x2 Q/2H v bi?2/2H vr?22°2i?2 /2K
bm T bb2b i?°2b?QH/ Q7 KmHiBTH2 Q7 i?2 M2; iBp2@/2H v MQBb2
BMi?2 /2H v ++Q /BM:HvVX

6B;m 2 jXd V/BbTH vb b2H2+iBQM Q7 /Bz2 2Mi /2K ;M2iBx iBQM +m |
p vBM; 2t+Bi iBQM 2M2 ;B2bX qBi?Qmi 7m’ i?2 [m MiB}+ iBQM- Bi H°
i?7 11?2 K tBKmK /2K ;M2iBx iBQM H2p2H M/ i?2 +? °~ +i2 'BbiB+ iBK2b+
TmM+iBQM Q7 i?2 2t+Bi iBQM 2M2 ;vX 6B;m 2 jXd #V b?Qrb i?2 i MbB?2
BM +QHQ K T7Q i?2r?QH2 " M;2 Q7 2t+Bi iBQM T?QiQM 2M2 ;B2bX
i?72 bBM;H2 2M2 ;v bi2Tbh "2 BMi2 ' TQH i2/ 7Q" #2ii2° 2T 2b2Mi i
i?72 K tBKmK /2K ;M2iBx iBQM TQbBiBQM M/ i?2 TQbBIiBQM r?2°2i?2
[mM2M+?BM; Bb "2/ m+2/iQ dyW Q7 i?2 K tBKmK-r?B+? Bb mb2/ b K:
2K ;M2iBx iBQM iBK2X .BbiBM+i 72 im 2b i? i #2+QK2 pBbB#H2 "2

p B iBQMQ7i?2 /2K ;M2iBx iBQMbi'2M;i? M/ 2K ;M2iBx iBQM iBK2X
bT2+i° H/2T2M/2M+B2b + M MQi #2 bQH2Hv ii'B#mi2/iQ i?2 +? M;2b
bT2+i mK- b i?2 QTiB+ H+QMbi Mib b?Qr KQMQIiQMQmb #2? pBQ (N
BMi2 T 2i iBQM M/ [m MiBi iBp2 M HvbBb "2 ?BM/2 2/ #vi?27 +ii? ii
/m”> iBQM Q7 i?2 TmKT +QmH/ MQi #2 K2 bm 2/ /m BM; i?2 2tT2 BK2
Bi KB;?2ibm™ T bbi?2b+QT2 Q7 i?Bb +? Ti2 - bBib? HH7Q+mb QM T
T2 7Q K M+2X Ai #2+QK2b +H2 " i? ii?2 //IBiBQM H BMbi HH iBQ
MmiQ+Q "2H iBQM bvbi2K + M 2tT M/ i?2 + T #BHBiIiB2b Q7 i?2 b2imT
BMp2biB; i #H2 T?2MQK2M r?B+?- b i?2 /2K ;M2iBx iBQM TT2 b &
i?72 TmHb2 /m” iBQM (N3- NN)X
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jIHi® 7 bi /2K ;M2iBx iBQM BM *Q# Hi

6B:m 2 jXMJHi> 7 bi/2K :M2iBx iBQM +m p2b 7Q b2H2+i2/ TmKT T?QiQ
#V *QHQ K T Q7 i?2 /2K ;M2iBx iBQMX h?2 #H +F K "F2 b BM/B+ i2 i’
/2K ;M2iBx iBQM TQbBiBQMbX h?2 TQbBiBQMb Q7 dyW K tBKmK /2K
K "F2/ BM # QrMX h?2 # QrM HBM2 7mM+iBQMb b :mB/2iQ i?2 2v2X

iXe J :M2iB+ Y2H/ /2T2M/2M+2

1 "HB2 -r2b?Qr2/i?2 bvbi2Kéb 7mM+iBQM HBiv i/2i2+iBM; i?2 b
i p VBM; K ;M2iB+ }2H/bX g2 rBHH 2tT M/ i?Bb /2KQMbi> iBQN
i?2 HB;?2i@BM/m+2/ /2K ;M2iBx iBQM /2T2M/BM; QM i?2 2ti2 M H
}2H/- BM+ 2 bBM; Bi mT iQ 9hX g2 F22T i?2 ~mZPMMZ +QMbi Mi

TmMKT i T?2QiQM 2M2 ;v Q7 RX820X h?2 TmKT@T Q#2i > +2b i/B
i?72 }2H/ /2T2M/2M+2 Q7 i?2 K tBKmK /2K ;M2iBx iBQM Bb /BbTH

h?2 /2K ;M2iBx iBQM BM+ 2 b2b rBi? BM+ 2 bBM; K ;M2iB+ }2H/br
kh-r?2M i?2 b im> iBQM K ;M2iBx iBQM Bb "2 +?22/ M/ i?2 TmKT
#2+QK2 ? “/Hv /IBbiBM;mBb? #H2X h?2 K tBKmK i> MbB2Mi E2"°
i +2 TT QtBK i2Hv K i+?2b i?2 E2 " "Qi iBQM p Hm2b 2ti’> +i2/ 7
2tT2'BK2Mi- b b?QrM BM };m 2 jX3 #VX

AM };m 2 jX3 i?2 "2H iBp2 /2K ;M2iBx iBQM Bb + H+mH i2/ M/ TI
TTHB2/ K ;M2iB+ }2H/X Bi+ M #2 b22M i? ii?2 "2H iBp2 /2K ;M2i
mT iQ Rh- K2 MBaM; BMik "2 b2b 7 bi2  i? Mi?2 bi iB+ K ;M2iBx iBQM
iQ TQbBiBp2 p Hm2XQ2 ii B#mi2 i?Bb 2z2+i iQ i?2 7 +ii? ir2

/2i2+iBM; i?72 TQH "@E2 " 2z2+i-r?B+? Bb b2MbBiBp2 iQ i?2 HQM;
i?72 K ;M2iBx iBQM p2+iQ X q?BH2 i?2 K ;M2iBx iBQM Bb MQi b im"
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jXd *QM+HmMbBQM

/Q MQi 7mHHvV HB:M BM i?2 }2H/ /B 2+iBQMX 1p2M B7 i?2b2 /QK BMb
#bQHmMi2 /2K ;M2iBx iBQM- QMHvV i?2B" K :M2iBx iBQM +QKTQM2Mi E
[2i2+i2/ #v Qm  K2i?Q/bX

6B:m 2 [®IMKT@T Q#2 i  +2b i2ti2°M HK ;:MM2iB+ }2H/b " M;BM; 7 QK yX|
9hX VaiiB+E2 " "Qi iBQM M/i?2 K tBKmKi> MbB2Mi E2" " Qi iBQM b 7t
Q7 i?2 K ;M2iB+ }2H/X #V J tBKmK /2K ;M2iBx iBQMX

iXd *QM+HmbBQM

AM i?Bb +? Ti2 -r2 ? p2 2tTHQ 2/ i?2 2tT2 ' BK2Mi H+ T #BHBiIB2b C
bim/vBM; i?2 mHi~ 7 bi HB;?2i@BM/m+2/ K ;M2iBx iBQM [m2M+?BM;
Q7 i?2 T QiQivVIB+* ®K ;M2i +Q# HiX h?2 TT ' imb #mBHi 7Q  i?Bb bi
#22M #2M+?K "F2/ 7Q Bib b2MbBiBpBiv- #2BM; #H2 iQ "2bQHp2 "Q
TQH "Bx iBQMriQuM M2d2;X h?2 /2K ;M2iBx iBQM K2 bm 2K2Mib r2°2
T2'7Q°K2/ b 7mM+iBQM Q7 p 'BQmb 2tT2"BK2Mi HT * K2i2 'b- BM+Hn
b KTH2 i2KT2" im 2- TmKT T?QiQM 2M2 ;v- M/i?2 2ti2°M HK ;M2iB+
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jIHi® 7 bi /2K ;M2iBx iBQM BM *Q# Hi

.Mm2iQ i?2 ?B:? *m B2 i2KT2  im 2 Q7 +Q# Hi- r2 Q#b2 p2/ i?22 H
i?2 ~m2M+2 /2T2M/2M+2 Q7 i?2 K tBKmK /2K ;M2iBx iBQMX JQ
"2K ;M2iBx iBQM iBK2b r2 2 Q#b2 p2/ rBi? BM+ 2 bBM; ~m2M+2 Q" |
h?2 T?QiQM 2M2 ;v /2T2M/2M+2 BM/B+ i2b "2H iBQM #2ir22M i?
/IVM KB+b M/ i?2 2t+Bi iBQM 2M2 ;v- MQi K2 2Hv 7QHHQrBM; i?2 bT
i72 QTiB+ H+QMbi MibX h?Bb Q#b2 p iBQM + M #2 i?2 # bBb 7Q" 7n

h?2 /2K ;M2iBx iBQM BM+ 2 b2b rBi? BM+ 2 bBM; K ;M2iB+ }2H/
K ;M2iBx iBQM Bb "2 +?2/X h?2 "2H iBp2 /2K ;M2iBx iBQM b22KkEk
i? Mi?2b KTH2 K ;M2iBx iBQM-r?B+? + M #2 ii B#mi2/iQ i?2TQ
b2MbBiBpBiviQ i?2 HQM;Bim/BM H+QKTQM2Mi Q7 i?2 K ;M2iBx iE
AMiQi H-r2 +QmH//2KQMbi i2i?2bi i2@Q7@i?2@ 'ib2MbBiBpBiv
Bib rB/2 TTHB+ iBQM  M;2 7Q iBK2@ 2bQHp2/ K ;M2iQ@QTiB+ H
i?72 ?BMib7Q° M 2t+Bi iBQM 2M2 ;v /2T2M/2M+2 Q7 i?2 mHi" 7 bi/2
#2 mb2/ b bi "iBM; TQBMi 7Q  7TQHHQr@mT 2tT2 BK2MibX
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9 *Q?2'2Mi H iiB+2 M/ T?QMQM K :MQMB +
/VM KB+b BM #mHF 62Sa

h?Bb +? Ti2 T 2b2Mib bim/vQ7i?2+Q?2°2MiT?QMQM M/ T?QMQM@K
BM 7°'22@bi M/BM; #mHF + vbi H Q7 i?2 p M /2§ hP2 b2KB+QM/mH
+2Mi° H2H2K2Mi Q7 i?2 bim/v Bb jXkh>x T?QMQM KQ/2 M/ Bib +H
i?72 K ;M2iB+ KQK2Milf QB/QiMB X%626B bi- r2 rBHH BMi'Q/m+2 i?2 QTiB
2t+Bi2/ T?2QMQM KQ/2 M/ i?2 /i M HvbBb bi2Tbh T2 7Q K2/ #27Q 2 |
T Q+2bb Bb /Bb+mbb2/X q2 rBHH 2tTHQ 2 i?2 /B '2+i +QmMTHBM; Q7 i?2
MiB72 QK ;M2iB+ HHv Q /2 2/ bi i2 #v imMBM; i?2 b KTH2 i2KT2" in
Bib ?2v# B/Bx iBQM rBi? K ;MQM KQ/2iQ BM/m+2 +Q?2 2Mi bTBM /v
#Qp2 Bb T2 ' 7Q K2/ #v Q#b2 pBM; i?2 K ;M2iQ@QTiB+ H 2z2+i Q B;
bi'BT2@HBF2 7Q K iBQM Q7 i?2 K ; M2ilB B iKiQ K 2/M\2ib BV ERE & ? 2
b+?2K iB+ Q7 i?2 K ;M2iB+ bi'm+im'2BM };m 2 9XRX

6B:m 2 9XR22K iB+ BHHmMbi® iBM: i?2 K ;M2iB+BQMBEimBi2BM i?2 62
i72 2QM2v+QK# bi m+iX B2R27 628d& BM/B+ i2 i?2 Q'B2Mi iBQM Q7 i?2
K :M2iB+ KQK2MibX

RS "ib Q7 i?Bb +? Ti2" "2 Tm#HBb?2/ BM, 6X J2'i2Mb 2i HX G&IHi 7 bi *Q?2 2Mi

VM KB+b *QmTH2/ iQ aTBMb BM i?2 p M .2 q Hb MiB7/ M«2M2i 62Sajdo AM,
Ji2'B HBXe UkykjV
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9 *Q?2 2Mi H iiB+2 M/ T?QMQM K ;MQMB+ /vM KB+b BM #mHF 62

9XR *Q?2°2Mi 2t+Bi iBOQM Q7 i?2 T?QMQM KQ/2b

q2 #2:BM i?2 iBK2@ 2bQHp2/ 2tTZBKRMTBEM 625S2QiQM 2M2 ;v
Q7 RXyj20-r?B+? +Q " 2b®Q MM BQBIQM #2ir22M + vbi H }2H/ bTH
2H2+i"QMb(9N- Ryy- RyR)X h?2 T'Q#2 Bb F2Ti i RX9820 'B;?i #2HQ
Q7. RX820X "Qi? #2 Kb 2 HB;M2/iQ M2 "@MQ K H BM+B/2M+
M/ "2 7Q+mb2/ pBrK M/ +K 7Q+ H H2M;i? QTiB+b- "2bT2+iB
h?2 ~m2M+2 Q7 i?2 TmKT Bb /DmbPHEHQ iRRCT+QK#2 ~m2M+2 Bb #2H
Ry’ Cf&X h?2 b KTH2 Bb +QQH2/ /QrM pB HB[mB/ ?2HBmK M/ K
i2KT2  im 2 Q7 E X g2 /2i2+i i?2 "2~2+i2/ T Q#2 #2 K BM # H N
/2i2+iBQM b+?22K2X

6B;m 2 9KkMbB2Mi T Q#2 TQH "Bx iBQM 7i2° M 2t+Bi iBQM #v TmK
RXyj20 T?QiQM 2M2 ;vX h?2 2tT2'BK2Mi H/ i TQBMib "2 K "F2/ rBi-
+B +H2b M/ i?2 }i iQ i?2 BM+Q?2 2Mi # +F;"QmM/ Bb b?QrM BM #H
b?Qrb +HQb2@BM pB2r Q7 i?2 Qb+BHH iBQMb rBi? i?72 +QMiB#miBQ|
# +F; QmM/ bm#i~ +i2/X

h?2 iBK2i® +2b Q7 i?2i° MbB2Mi "Qi iBQM "2p2 H M Qb+BHH iQ v +
TQb2/#v M BM+Q?2 2Mi # +F; " QmM/ Ua22 6B;X9XkV-r?B+? Q°'B;BNMN
[M2M+?BM; Q7 i?2 MiB72 QK ;M2iB+ Q"/2 T ~ K2i2 (jk)X g2 2biBK
# +F;QmM/ #v }iiBM; i?2 TmKT@T Q#2 i~ +2 /i iQi?2 7QHHQrBM;

#0627 N 6 dh U9XRYV
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IXk SMKT@T?QiQM 2M2 ;v /2T2M/2M+2

g2 i?7mb KQ/2H i?2 # +F; " QmM/ #v M 2tTQM2MiB H7mM+iBQM BM //E
+Q 2+iBQM Hi2 KX h?2 +Q "2+iBQM Hi2 K /2b+ B#2b Mv /vM KB+br
iBK2 b+ H2b 2t+22/BM; i?2 K tBKmK /2H v Q7 i?2 K2 bm 2K2Mi- r?B+
i?72°KH 2+Qp2'v-bi°" BM@BM/m+2/ #B 27'BM;2M+2 Q  H iiB+2 KQ/2¢k
i?72 ;B; ?2ix "2;BK2 Q" HQr2 X

g2 }ii?2i° MbB2Mi "Qi iBQM Q7 TQH 'Bx iBQM 7Q TQbBiBp2 /2H vb
# +F; QmM/M/ bm#i> +i Bi 7 QK i?2/ i iQBbQH i2i?2Qb+BHH iQ v +QI
h?Bb T Q+2/m 2 Bb BHHmbi™ i2/ BM 6B;m 2 9XkX 6B;m 2 9Xj b?Qrl
i Mb7Q K iBQM U66hV TTHB2/ iQ i?2 # +F;"QmM/ +Q "2+i2/ /i X

bT2+i'mK Q7 i?2 i MbB2Mi "Qi iBQM "2p2 Hb irQ /BbiBM+i 72 im"2
Q7 jXkh>x M/ 9X3h>xX h?2b2 irQ 7' 2[m2M+yv +DEKEVMQ@VMMib BM 62S
7°QK _ K M@b+ ii2"BM; 2tT2'BK2Mib b T?2QMQM KQBZIM /QKBM i2/ #
pB# iBQMb (jN- 8d- 83- Ryk)X g2 i?2°27Q°2 bbB;Mi?2 Qb+BHH iBQ
+iBp2 T?2QMQMbX h?2irQ KQ/2b rBHH #2 BMp2biB; i2/ +HQb2HvVv BM i?
7Q+mbBM; QM i?2 jXkh>x KQ/2-r?B+? Bb FMQrM iQ ?v# B/Bx2 rBi? K
i?72 T 2b2M+2 Q7 M 2ti2°M HK ;M2iB+ }2H/ (Ryk- Ryj)X

6B;m 2 9&@,m B2 bT2+i mK Q7 i?2 Qb+BHH iQ°vbB;M H 7i2 i?2 +QMi"
i?72 BM+Q?2'2Mi # +F;"QmM/ Bb bm#i® +i2/ 7°QK i?2 TmKT@T Q#2 i" +2X

OXk SMKT@T?QIiQM 2M2 ;v /2T2M/2M+2

g2 T2 7Q K TMKT@T Q#2 2tT2 ' BK2Mib BMH22 BEmHAEN2HBQM Q7 i?2
TMKT@T?QiQM 2M2 ;v iQ BMp2biB: i2 i?2 2t+Bi iBQM K2+? MBbK Q°
9X3h>x T2QMQM KQ/2bX

h?2 TmMKT T?2QiQM 2M2 ;v Bb imM2/ BM ~ M;2 7°QK yX3j20 mT iQ RX|
T Q#2 Bb : BM b2iiQ RX9820X h?2mb-r2 +Qp2° #'Q /bT2+i"mK-" M
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9 *Q?2 2Mi H iiB+2 M/ T?QMQM K ;MQMB+ /vM KB+b BM #mHF 62

M2 "Hvi MbT "2Mi "2 BMi?2 M2 "@BM7" "2/- + Qbbi?2 + vbi H ]
i° MbBiBQM M/ #Qp2i?2# M/ ; T2M2 ;vX h?2 TmKT ~m2M+2 Bb
kKCfHKQ  T?QiQM 2M2 ;B2b #2HQr i?2 # M/ ; T M/-iQ pQB/i?2 K
i?72 ?B;?Hv #bQ #BM; '2;BOWMQ iTRKQMKRM2 ;B2b #Qp2i?2 # M/ ;
s BM- 1?22 #2 KT Q}H2r b K2 bm 2/ #27Q 2 "2+Q /BM; 2 +? TmKT (
+QKT2Mb i2 7Q bT2+i° H@/2T2M/2Mi +? M;2b BM i?2 #2 K T Q}H:
TQr2° ++Q /BM;HvVX

6B;m 2 9XOh° MbB2Mi Qi iBQM Q7 i?2 T'Q#2 TQH 'Bx iBQM 7Q" p °
T?QiQM 2M2 :B2b, 6Q #2ii2° +QKT 'BbQM- QMHv :°QmT Q7 /i B
i° +2b 2t+Bi2/ #v 2M2 ;B2b #Qp2i?2 # M/: T "2 KmHIiBTHB2/ #v 7 +iC
T 2b2Mi iBQM HTm TQb2bX

6B;m 2 9X9 b?Qrbi?2i MbB2Mi T ' Q#2 "Qi iBQMb 7Q  b2H2+i2/ Ti
L2ti iQ i?2 +H2 "BM+ 2 b2 Q7 i?2BM+Q?2 2Mi # +F;"QmM/- bQK:
2M2,v@/2T2M/2Mi +? M;2b Q7 i?2 T?2QMQM@BM/m+2/ Qb+BHH

KTHBim/2 M/ Qb+BHH iBQM /2+ vX "27Q°2 BMi2 T ' 2iBM; i?2 /

/i @ M HvbBb bi2Tbh BM i?2 7TQHHQrBM; X

i ? M/HBM; M/ T?QMQM@HB72iBK2

q2 #2;BM i?2 /2b+ BTiBQM Q7 i?2 /i M HvbBb #v #2ii2° mM/2 b]
2pQHMIBQM Q7 i?2 T?QMQM KQ/2 M/ T2 7Q KBM; TmMKT@T Q#2
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IXk SMKT@T?QiQM 2M2 ;v /2T2M/2M+2

M;2b mT iQ k8 TbX h?2 HQM; /2H v = M;2 HHQrb T 2+Bb2 /2i2 KI
T?QMQM 7 2[m2M+B2b M/ HB72iBK2bX

i b KTH2 i2KT2 im 2 @%2 2t+Bi2 rBi? TmKT T?QiQM 2M2 ;v #2HQr
URXyj20oV M/ #Qp2 URXN 20V i?2 # M/{® hT22BK2 vV Q7262 $ @2 2
6B;X 9X8V Q7 #Qi? T?QiQM 2M2 ;B2b "2 i?2M }ii2/iQ i2 'K /2b+ B#BM
# +F: QmM# # 0 ' TX h?Bb i2 K +Q " 2b TUDIVKIR ¥ QVZ PX #Vv
i?B/@Q /2 +Q "2+iBQM i2 K- r?B+? Bb DmbiB}2/- bi?2 BbQH i2/ Q
iQTB+ Q7 BMi2 2bi rBi?BM i?Bb bim/vX g2 /2} M2 iV2QRiD@/2H v TQbE
TmMKT M/ T Q#2 Qp2°'H T b i?2iBK2 TQbBIiBQM Q7 i?2 KBMBKmMK T°Q
b?B7ii?2/i ++Q /BM;HvVX

h?2 BM+Q?2 2Mi # +F:"QmM/ Bb bm#i> +i2/ 7°QK i?2 bB;M H- b /2b+"
/IBbTH v2/ BM i?2 BMb2ib Q7 };m 2 9X8X 7i2 i?2 BM+Q?2 2Mi # +F; Q
r23}ii?2 Qi iBQM iQ i?2 ZmM@BHBQMOMi BMb i?2 bmK Q7 irQ /2+ vBM: bB
r p2b- TT QtBK iBM; i?2 irQ T2?QMQM@BM/m+2/ Qb+BHH iBQMb BM i

#  bBM# hg AN bBM# h AN U9XkV

h?2 KTHBim/2 Q7 i?2 jXkh>x KQ/2 BbWRi2 BERHBYM/2 7Q" i?2
9X3h>x KQ/2%vi TmMKT T?QiQM 2M2 ;B2b #Qp2 RX820- QMHV i?2 + QK
jXkh>x +QmH/ #2 Q#b2 p2/X t@Mb2JmQ@MPHQ-7Q  i?2b2 TmKT T?QiQM
2M2 :B2bX h?2 T? b2b Q7 i?2 irQ bBNM2M/p2br BBHEBMZM #v

272 iQ i?2/2+ v +QMbi MibX h?2 "2bmHiBM; T2QMQM@HB72iBK2b- :
T Q+2/m 2- "2 HBbi2/ BM i #H2 9XRX g2 bbB;M i?2 "2/m+iBQM BM T

h #H2 9)XGRB,72iBK2b Q7 i? 2¥YXMHIXX3 HxM T7?QMQM KQ/2bX

S?QiQM 1M2 ;g | }s
RXyj2d. | KRT,bk TbhRk T;bk Th
RXNy 2b. 8Tb RT @

i?72 ?B;?2  2M2 ;v 2t+Bi iBQM iQ i?2 BM+ 2 b2/ KQmMi Q7 b+ ii2"'BM
2t+BiBM; 7°22 2H2+i"QMbGRi?0 XmiCR QH 2 /v +QKT * #Hv HQr
HB72iBK2®7Tb Q7 i?2 ?B;?2  7°2[m2M+v KQ/2 U9X3 h>xV K v HbQ #
2/m+2/ 7Q° 2t+Bi iBQMb #Qp2i?2# M/ ; T-+ mbBM; BiiQp MBb? #
H2p2H #27Q 2 Bi + M #2 /2i2+i2/X

JQ 2Qp2'-i?2}iQp2 K MVT2'BQ/b HHQrb7Q T 2+Bb2/2i2 ' KBM iBGC
7°2[M2M+B2bX " b2/ QMIXKVIHBR2[R i?2 TMKT@T Q#2 i° +2 2t+Bi2,

8d



9 *Q?2 2Mi H iiB+2 M/ T?QMQM K ;MQMB+ /vM KB+b BM #mHF 62

6B;:m 2 9OKB2M/2/ TmKT@T Q#2 i° +2b M/ # +F;"QmM/ }ib U 2T 2b2Mi;
#H +F +m p2V r2°2 Q#i BM2/ i TmKT T?QiQM 2M2 ;B2b Q7 U V RXyj 20
h?2 T2QMQM@BM/m+2/ Qb+BHH iBQMb r2°2 }ii2/iQ i?2 bB;M H rBi?Qr
+QMi"B#miBQM i RXyj20 M/ RXN 20- b b?QrM BM U+V M/ U/VX
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IXk SMKT@T?QiQM 2M2 ;v /2T2M/2M+2

#2HQr i?2 # M/ ; T 2M2 ;v-r2 2ti +ii?2 7TQHHQrBM; 7°2[m2M+v p Hm?2

E h>x h>x
- h>x: h>x

g2 + M MQr mb2 i?2 }M/BM;b 7' QK i?2 HQM; @iBK2b+ H2 K2 bm 2K2Mib
iQi?2 7TQHHQrBM; }iiBM; T Q+2/m 2bX hvTB+ HHv-i?2 b+ M~ M;2rB
TB+Qb2+QM/b-r?B+? Bb b?Q i +QKT "2/ iQ i?2 HB72iBK2 Q7 i?2 jXl}
2t+Bi2/ #2HQr i?2 # M/ ; T2M2 ;vX *QMb2[m2MiHv-i?2 /2+ v Q7 i?2 |
+ M #2 M2;H24i2/ 8QX 6Q TmKT T?QiQM 2M2 ;B2b 2t+22/BM; i?2 # M/
2M2° W U 20V-i?2 9X3h>x KQ/2 Bb MQi T 2b2Mi M/i?2°27Q°2/Q2b |
iQ #2 +QMbB/2°2/ 7Q" i?2 }iX Pp2° HH- Bi Bb "2 bQM #H2 iQ b2T " i
#2ir22M 2t+Bi iBQMb #Qp2 M/ #2HQr i?2 # M/ ; TX q2i?2°27Q°2 mb2
7TmM+iBQMb iQ TT QtBK i2i?2iBK2 i  +2b,

b1 # ZbBM# hg  sbBM# # UoXjVv
1,1, # gbBM# hg AN g U9xXov

h?2 i2 K#Bb i?2 BM+Q?2 2Mi # +F;"QmM/- b /2boXBA2ir®v 2[m iBQM

7 2[Mm2MABRbh, rBHH #2 b2i b }t2/ T K2i2 la7Q@ r2t4+Bi iBQMb

#Qp2 X Ai b?QmH/ #2 MQi2/i? i MQ /2T2M/2M+2 Q7 i?2 T?QMQM @7
Mv Q7 i?2 7TQHHQIBM; K2 bm 2K2Mih £ MQ#b2 2 H2r?i2 M

7°22 T K2i2'b7Q +QMi"QH Tm TQb2bX h?2°27Q 2- Bi Bb DmbiB}2/
7°2[m2M+B2b b }t2/ T > K2i2 b- mbBM; i?2 p Hm2b i? i +QmH/ #2 2t
7°QK i?2 HQM:; iBK2b+ H2 }ib b?QrM BM }:m 2 9X8X

S?QMQM KTHBim/2

BQHHQIBM: i?2 b+?22K2 T 2b2Mi2/ #Qp2- r2 2ti> +i i?2 T?QiQM 2M.
7mHH > M:2 Q7 2t+Bi iBQM 2M2 :B2b M/ /BbTH v i?2K BM 6B:m 2 9
#27Q°2- i 2M2 :B2b #Qp2 i?2 # M/ ; T-i?2 9X3h>x KQ/2 + M MQi #
MVKQ 2X h?2°27Q°2- QMHV i?2 jXkh>x +QKTQM2Mi Bb T 2b2Mi2/ 7«
#Qp2 RX8 20X

h?2 /2i2+i2/ KTHBim/2 Q7 i?2 T?2QMQM KQ/2b BM+"2 b2b iirQ /BbiE
72 im 2bX PM2 72 im 2 HB2b i i?2 2HR i QOB+ #2M) i?2 |
KTHBim/2 bi'QM;Hv BM+HBM2bX h?2 b2+QM/ HB2® i i?2 TQbBiB
i° MbBiQMb UyXN320 @ RXAP2GYHQiP2BMGEL bTHBI #v i?2 22t ;QM H

M/ i'B;QM H + vbi H}2H/b(9N- Ryy- RyR)X h?2 #bQ TiBQM bT2+i m}

8N



9 *Q?2 2Mi H iiB+2 M/ T?QMQM K ;MQMB+ /vM KB+b BM #mHF 62

b+?2K iB+ Q7 i?22M2 ;v H2p2Hb Q7 i@kb+ i2hi Bb}IHQHOM BBl }j; m "2

9Xd VX h?Bb 2t+Bi iBQM Bb Q7 T "iB+mH "~ BMi2 2bi 7Q i?2 KBMB |
b Bi HB2b #2HQr i?2 # M/ ; T M/ i?mb pQB/bi?2 BMi Q/m+iBQM Q7
Q7i?2°K H2M2 ;vBMiQ i?2 /2HB+ i2 bim+im 2 Q7 M iQKB+ HHv
T?QMQM KTHBim/2 HKQbi p MBb?2b #2HQr R20- BX2X- BM i?2
i MbBiBQMb(RYR)X

6B:m 2 9XELHBIimM/2b Q7 i?2irQ T2QMQM KQ/2b ijXkh>x UTm TH2V M/
UQ  M:;2V b 7mM+iBQM Q/i?2 TmKT T?QiQM 2M2 ;vX h?2 KTHBim/2
i 2t+Bi iBQMb #Qp2i?2# M/; TBb KmHIBTHB2/ #v yXk 7Q° #2ii2" |
h?2 T?QiQM 2M2 ;v M;2 +Q "2bTQ®@IBMHBIBDME2Bb K "F2/ BM
#Hm2X

h?2 Q#b2 p2/ T?QMQM ;2M2° iBQM i?mb b?Qrb bi"QM; +Q "2H iB
2t+Bi iBQMb- r?B+? ?BMib i /BbTH +Bp2 K2+? MBbK @ i?2 /Bb~
+Q?2'2Mi T?QMQMb U.1*SVX Ai /2b+ B#2b T ' Q+2bb Q7 /'BpBM; C
pB 72KiQb2+QM/ H b2 TmHb2 2t+Bi iBQMX "v TmKTBM; BM M #b
2H2+i"QMb "2 2t+Bi2/ BMiQ T'2pBQmbHV mMmMQ++mTB2/ bi i2b- + mkt
i?72BMi2"BQMB+ TQi2MiB HUb22 6B;X 9Xd#VVX h?2 M2r TQi2MiE
H iiB+2-/"BpBM; BiiQ i?2 M2r 2[mBHB# BmK TQbBiBQM M/ H2 p!
T?QMQM 2B;2MKQ/2b(Ry9- Ry8)X

MQi?2" :2M2° HHv TQbbB#H2 2t+Bi iBQM T Q+2bb rQmH/ #2 i?2
K M b+ ii2’BM; UAa_aVX AM i?2 Aa_a K2+? MBbK- i?2 2H2+i BH
7°2[m2M+B2b Q7 b?Q'i H b2 TmHb2 BMi2  +i rBi? 2 +? Qi?2°

ey



IXk SMKT@T?QiQM 2M2 ;v /2T2M/2M+2

6B;m 2 9XIPTiB+ H #bQ TiBQM bT,2+4iFRN BMER2S2a7X (RyR)X AMb2i,
a+?2K iB+ Q7 i?2 HB;?i@BM/m+2/i° MbBiBQMb #Dir22MMB®2 + vbi H}2H/bT
i72 62BQMbX #Va+?2K iB+ Q7 i?2 .1*S T Q+2bbX 7i2 i?2 2t+Bi iBQM pB |
TmHb2-i?2 BMi2 'BQMB+ TQi2MiB H b?B7ib- /"BpBM; i?2 iQKb BMiQ i?2
TQbBiIBQMbX / Ti2/ 7°QK _27X(Rye)X

T?QMQM UQ " K ;MQMV KQ/2X h?2 +QM/BiBQM 7Q  i?2 ;2M2" iBQM Bb
BMi?2 T?QiQM 2M2 ;B2b Q7 irQ 7' 2[m2M+v +QKTQM2Mib +QMi BM2
+Q "2bTQM/b iQ i?22M2 ;v Q7 i?2 2t+Bi2/ KQ/2 (Ryd)X T '2+Bb2 /Bbi
i?22irQ T°Q+2bb2b +QmH/ #2 K /2 #v 2p Hm iBM; i?2B " +? ~ +i2 BbiB+ T
+QbBM2 #27? pBQ Bb 2tT2+i2/ bi?2 H iiB+2 [/ TibiQi?2TQi2MiB H i-
+? M;2/X AM +QMi" biiQ Aa_a-r?B+? Bb Tm 2Hv BKTmHbBp2 K2+
bBM2@HBF2 T?QMQM Qb+BHHt I BN BERTQM/IRIQA2R +2Mi2° Q7
i?72 TMKT@TmHb2(Ry9)X AMQImM?2 HD2QWMWQM T2 ' BQ/ Bb b?Q i2  i? M
i?72 ivTB+ H TmHb2 /m” iBQMX h?Bb 7 +i /Q2b MQi HHQr "2HB #H
i?72x2°Q@/2H vTQbBiBQM M/ Qb+BHH iBQM T? b2X aiBHH-BM i?2 ¢
ivTB+ HHv 7 pQ "2/ Qp2° Tm 2Hv BKTmHbBp2 K2+? MBbK M/ + M i?2
bi?2;2M2" iBM; K2+? MBbKX (Ry3)X

eR



9 *Q?2 2Mi H iiB+2 M/ T?QMQM K ;MQMB+ /vM KB+b BM #mHF 62

9Xj S'Q#2 TQH 'Bx iBQM /2T2M/2M+2

AM i?Bb b2+iBQM-r2 BMp2biB; i2i?2 /2i2+iBQM K2+? MBbK Q7 i?.
T?QMQM KQ/2h BMB2KBMBM,; i?2 T Q#2 TQH 'Bx iBQM /2T2M/2M+2
i?72 T Q#2 TQH 'Bx iBQM mbBM; ? H7@r p2 TH i2 M/ /2i2+ii?2 Tn
7Q T Q#2 TQH 'Bx iBQMb BM ~ M;2 mT iQ R3y /2;°22b Qzb2i 7 1
h?2 b KTH2 Bb K BMi BM2/ i i2KT2E iM/I22Zt+Bi2 Bi rBi?
T?QIiQM 2M2 ;2Q-7r?B+? Bb #2HQr i?2 # M/ ; T 2M2 ;v Q7 RX8 20X

6B;m 2 9XSTHBIiM/2 Q7 i?2 jXkh>x UTm TH2V M/ 9X3 h>x UQ™ M;2V
KQ/2b b 7mM+iBQM Q7 i?2 T Q#2 TQH "Bx iBQMX / Ti2/ 7°QK _27X|

h?2 Qb+BHH iBQM KTHBIim/2 BM/m+2/ #v i?2 jXkh>x M/ 9X3 h>x
2ti° +i2/ 7°QK i?2 Qi iBQM HbB:M H M/ THQii2/ b 7mM+iBQM Q7
BM};m 29X3X h?2};m 2b?Qrbi? i i?2 Qb+BHHTIB@Q/BIBIBim/2 ?
rBi? "2bT2+iiQ i?2 T'Q#2 TQH "Bx iBQMX AM i?2 i MbBiBQM 7 Qk
i72 K :M2iB+ HHvV Q /2 2/ T? b2-i?2i?°22@7QH/ bvKK2i'v Q7 i?2 H
i?72 7Q K iBQM Q7 bTBM bi'BT2b Q7 i?2% BRI MilB ¥ HRR2v6G > X292 N §X
JQ 2Qp2 -i?Bb Q/2°BM; HbQ H2 /biQ M 2H2+i'QMB+ MBDbQi Q"
Q7 2H2+i"QMb iQ TQbBiBQM rBi?BM i?2b K2bTBMbi'BT2 Bb 2V
TQbBiBQMb Q7 /Bz2 2Mi K :M2iB+ Q ' B2Mi iBQMb- r?B+? rQmH/ ~2[
h?Bb bm:;2bib i?2 2tBbi2M+2 Q7 QTiB+ H MBbQi'QTv BM i?2 7Q
/IB+? QBbK UJG.V- + mb2/ #v /Bz2 2Mi #bQ TiBQM +Q2{+B2Mib

T2 T2M/B+mH ~Q T > HH2H iQ i?2 bTBM bi'BT2b U bbmKBM: H
iQ i?2 TH M2V (kk- jk- 9e- 9d)X h?T DBUR/BLBiv Q7 i?2 Qb+BHH |
KTHBim/2 Bb +QMbBbi2Mi rBi? i?2 Q#b2 p iBQMb Q7 i?2 JG. M/

/IB+? " QBbK@BM/m+2/ TQH "Bx iBQM "Qi iBQM i 98é "2H iBp2iQ i?

ek



9Xj S'Q#2 TQH "Bx iBQM /2T2M/2M+2

6B:m 2 9XM6Q K iBQM Q7 i?2 R :BIRM+r82?BM KQMQH v2 Q7 i?2

+ vbi HX h?2 2/ M/ #Hm2 +QHQ +Q "2bTQM/ iQ i?2 /Bz2 2Mi- MiBT
Q' B2Mi iBQMb- r?BH2 i?2 #H +F ~"Qrb BM/B+ i2 i?2 /BbTH +2K2Mi + r
T?QMQM KQ/2bX S Q#2 TQH "Bx iBQMb 7QHHQIBM; i?2 #QiiQK H27i +°
?B:?2bi Qb+BHH iBQM KTHBim/2b BM i?2 Qi iBQM HbB:M HX #V h?2 Qb+
rBi?BM i?2 i MbB2Mi '2~2+iBpBivQ7i?2T Q#2- b 7mM+iBQM Q7 i?2 T Q#

6°QK i?2b K2/ i b2i bb?QrMBM};m 29X3 M/ 7QHHQrBM; i?2b K2/
T Q+2/m 2-r2 2ti° +ii?2 Qb+BHH iBQM KTHBim/2 7°QK i?2i° MbB2M
}XOXN#VVX >2°2-i?22 Qb+BHH iBQM BOHB4BI2-bBQIH?2 K tBKmK
KTHBim/2 ii?2 TQbBiBQM Q7 QM2 Q7 i?2 KTHBim/2 KBMBK BM i?2
BX2X HQM: Q T2 T2M/B+mH " iQi?2 bTBM bi'BT2 7Q K iBQMX AM +Q
+iBp2 T?QMQM KQ/2b- i?2 KQ/2b Q#b2 p2/ 22 2 "2 /QKBM i2/ #v BMC
T2 ' T2M/B+mH " iQ i?2 bTBM bi'BT2 /B 2+iBQM (jN- RyN)X h?2 BM@
i?72 62BQMb H2 /iQ /BbiQ iBQM Q7 i?2bTBM bi'BT2b M/ KQ/mH iB
"2~2+iBpBi@  TQH 'Bx iBQMb HQM; QM2 tBbX h?Bb tBb HB2b 2B
bTBM@bi BT2 /B 2+iBQM Q T2 T2M/B+mH ~iQ Bi M/ M2t +i bbB;MK:
2tT2 BK2Mi Bb MQi TQbbB#H2X >Qr2p2 - i?2 T2QMQM@BM/m+2/ "2-
7Q° QM2 TQH Bt BBM2 i?2 Qj¥26ilvb KQbiHV mM z2+i2/- H2 /b iQ

i MbB2Mip "B iBQM Q7 i?2 HBM2 " /B+? QBbK

o # Ty

G.# ——
o# 1

ugxsyv

r?B+?2 r2 + M /2i2+i?2°2 b Qi iBQM Q7 i?2 T Q#2 TQH 'Bx iBQMX

h?2 +Q "2H iBQM #2ir22M #Qi?- i?2 T'Q#2 TQH 'Bx iBQM M/ BMi2M\
+BHH iBQM KTHBim/2 HHQrb mb iQ 2bi #HBb? i?2 K ;M2iB+ HBM?2
+QMM2+iBQM #2ir22M i?2 K :M2iB+ Q /2" M/ i?2 /2i2+i2/ bB:M HX AM i

ej



9 *Q?2 2Mi H iiB+2 M/ T?QMQM K ;MQMB+ /vM KB+b BM #mHF 62

rBHH +QMiBMm2 iQ T 2b2Mi i?2 /B+? QBbK@BM/m+2/ T Q#2 TQH
?B;?2 b2MbBiBpBiv M/ b2ii?2 BM+B/2M+2 TQH "Bb iBQM iQ yéX

M //BIiBQM HHv T2 7Q K2/ i?2 TmKT TQH 'Bx iBQM /2T2M/2M/ K
i +?22/1Q i?72 TT2M/BtX

9X9 h2KT2 im 2 /2T2M/2M+2

h?2 "2bmHib Q7 i?2 T'2pBQmb b2+iBQM BM/B+ i2 i?2 +HQb2 "2}
Q#b2 p2/ T?QMQM KQ/2 M/ i?2 K ;M2iB+ Q' /2 pB i?2 K ;M2iB+ H
AM i?2 TQHHQrBM; b2+iBQM-r2 rBHH 7m i?2  BMp2biB; i2i?2 +QN
Q' /2  #v =  KTBM; i?2 b KTH2 i2KT2 im 27 QK RYE +°Qbbi?2 + BiB
Q7. EmTiQ QQKIi2KT2 im 2X

6B;m 2 9XaRH2+i2/ TMKT@T Q#2 i’ +2b Q7 i?2 Qi iBQM H bB;M H BM
i /Bz2 2Mib KTH2 i2KT2  im 2b- #2HQr M/ #Qp2 i?2 LG2H@h2KT2" i

h?2 TmKT T?QiQM 2M2 ;v Bb imM2/iQ RXN20 BMiQ i?2 2t+Bi iBQM@
i?2 ?B:?2bi T2QMQM KTHBim/2b r2°2 Q#b2 p2/X h?2 TmMKT@~m2]1
i KKCfHK 6B;m 2 9XRy b?Qrb i?2 iBK2@ 2bQHp2/ bB;M H 7Q" i?:2
i2KT2  im 2 bi2TbX Ai Bb bi'BFBM; i? i i?2 T2QMQM KTHBim/2
# +F;’QmM/ /BbTH v bi'QM; i2KT2  im 2 /2T2M/2M+2X

e9



9X9 h2KT2 im 2 /2T2M/2M+2

h?2 i2KT2 im 2@/2T2M/2Mi #2? pBQ Q7 i?2 # +F;"QmM/ Bb +QMbBbi:
HB;?2i@BM/m+2/ /2K ;M2iBx iBQMX AM i?Bb +QMi2ti-i?2BM+Q?2 2N
irQ 2bb2MiB H72 im 2bX h?2 } bi M/ KQbi TT "2MiBbi? ii?2 TT2
# +F; QmM/ Bb #QmM/ iQ i?2 K ;M2iB+ T? b2 M/ p MBb?2b bi?2 + BiBH-
Bb bm T bb2/ M/ MQ /2K ;M2iBx iBQM 2z2+ib + M #2 Q#b2 p2/X q2
H2p2H Q7 i?2 BM+Q?2 2Mi # +F; " QmM/ rBIi? i?2 # FMpiQvhiM2 " K

+QMi ' B#m#BJPM2WIXRYP 7 i?2 }i 7TmM+iBQM M/ THQi Bi b 7mM+iBQM
b KTH2 i2KT2 im"2BM i?2BMb2i Q7 };m 2 9XRRX a2+QM/-i?2bTBM
+H2 " i2KT2 im 2/2T2M/2M+2- b i?2 /2K ;M2iBx iBQM iBK2 BM+ 2 I
i2KT2 im 2b mMiBH i?2 K tBKmK /2K ;M2iBx iBQM Bb b?B7i2/iQ /2]
i?72 b+ MMBM; ~ M;2 Q7 6B;m 29XRyX h?Bb 2z2+i 7TQHHQrb Q#b2 p |
bHQr/QrM Q7 i?2 bTBM /vM KB+b BM?B2BR+IBMBIWQZTQ i2/ 7Q"
62Sdkk- jk)X h?2 HB;?i@BM/m+2/ /2K ;M2iBx iBQM /vM KB+b rBHH #2 7
BM b2+iBQM 8XjX

6B:m 2 9XaRRI2+i2/ TMKT@T Q#2 i  +2b Q7 i?2 Qi iBQM H bB;M H BM #m
i /Bz2 2Mib KTH2 i2KT2 im 2b- #2HQr M/ #Qp2i?2 La2H@h2KT2  im"
h2KT2  im 2 /2T2M/2M+2 Q7 i?2 BM+Q?2 2Mi # +F:"QmM/ bi 2M;i?X

g2 2ti° +ii?2 T?2QMQM KTHBim/2 Q7 i?2 jXkh>x KQ/2- b /2b+ B#2/ B
7°QK i?2i° MbB2Mi "Qi iBQM M/ THQi Bi ; BMbi i?2 b KTH2 i2KT2"
9XRRVX >2°2 ; BM- +H2 " /2T2M/2M+2 QM i?2 HQM;@  M;:2 K :M2il
PBbB#H2X "2vQM/ i?2 LO2H@i2KT2  im 2-i?2 jXkh>x KQ/2 p MBb?2b
h?Bb H2 /b iQ i?2 +QM+HmMbBQM i? ii?2 [ Xkh>x T?QMQM@KQ/2 + M QM

e8



9 *Q?2 2Mi H iiB+2 M/ T?QMQM K ;MQMB+ /vM KB+b BM #mHF 62

/12i2+i2/ rBi?BM i?2 MiB72 QK ;M2iB+ X /2 2/ bi i2 Q7 62Sa

h?2 "2H iBQM #2ir22M i?2 K ;M2iB+ QM/2?RM;t BBI 6BOM Q7 i?2
iXkh>x T2QMQM KQ/2 HB2b BM i?2 /Bz2 2M+2 #2ir22M i?2 K ;M2iB+
MMBi +2HH- b BHHmbi i2/ BM };m 2 9XRkX AM i?2 i° MbBiBQM 7
BMiQ i?2 MiB72 QK :M2iB+ HHv Q /2 2/ bi i2-i?2 mMBi +2HH Bb

@TH M2 Ub22 6B;X9XRk VV M/ 2tT M/2/iQ i?2 M2ti iQKB+ H v2" -
}:m 2 RX9X bi?2 mMBi @THHMEMW QA@#H2b BM bBx2-i?2 ""BHHQBM @
Q' -BM Qi?2  rQ /b- 7TQH/ZSOEMITY i?72 MQM@K ;M2iB+ +2HH +
BMiQ i®SQBMi Ub22 6B;X 9XRK#VVX h?2 jXkh>x T2QMQM KQ/2
#QmM/ v KQ/2 BM i?2 mMQ /2 2/ bi i2- #2+QK2b xQM2@+2Mi2 2/
(jN- RRY)X h?2°27Q°2-i?2 jXkh>x KQ/2 Bb H #2H2/ xQM2@7QH/2
i2°K xXQM2@7QH/2/ T?2QMQM "272°b iQ QTiB+ H@T?QMQM KQ/2b r
/IBbT2 bBQM Q7 i?2 Q /2 2/ T? b2X

6B;m 2 9XRK, ;M2iB+ U; 2vV M/ + vbi HHQ; T?B+UQ" M;2V mMBi +2HHI
@TH M2 QX 622aQ "'B2Mi iBQMb Q7 i?2 K ;M2iB+ KQK2Mib "2 +QHQ @+
M/ #Hm2X #V ""BHHQMBBWXxiQMI QR &/2S5a/ M/i?2 MiB72 QK ;M2iB+ HI
Q' /2°2/ bi i2X h?2/ b?2/;°2vHBM2 b?Qrb i?2 2ti2MbBQM Qp2  i?2 M2 °
XQM2X [ Ti2/ 7°QK _27X(jN)X

h> MbB2Mi "2~2+iBpBiv

g2 MQr +QM} K i? i i?2 222+i Q7 i?2 xQM2 7QH/BM: + M HbQ #2
i* MbB2Mi "2~2+iBYBi92 K ;M2iB+ HBM2 * /B+? QBbK + mb2b i?2
i° MbB2Mi Qi iBQM-r?B+? "2HB2b QM i?2 /Bz2 2M+2 #2ir22M QTiE
M/ T2 T2M/B+mH " iQ i?2 K ;M2iB+ hiXBD2 B2 B/IMBS2GR; m " 2

9XRj- 1?2 jXkh>x KQ/2 + M HbQ #2 b22M BM i?2 “2~2+iBpBiv M/

ee



9X8 1t+Bi iBQM Q7 +Q?2°2Mi ?v# B/Bx2/ T?2QMQM@K ;

Bip MBb?2b #Qp2i?2 + BiB+ Hi2KT2 im 2X h?2b K2 }iiBM; T Q +:
/2b+ B#2/ Bb mb2/iQ 2ti° +ii?2 Qb+BHH iBQM KTHBim/2X

6B;m 2 OXRjSMKT@T Q#2 i~ +2 Q7 i?2 i° MbB2Mi BX%2+iBpBiv i

h?2 BMb2i b?Qrb i?2 6Qm B2  i° Mb7Q K2/ bB;M H 7i2  bm#i  +iBM; i?2
+QMi'B#miBQM 7Q b KTH2 i2KE2Mi/m 2b &X #V Pb+BHH iBQM

KTHBim/2 Q7 i?2 T?2QMQM KQ/2 BM i?2 "2~2+iBpBivbB;M H b 7mM+iBQN
i2KT2  im 2X

9X8 1t+Bi iBQM Q7 +Q?2 2Mi ?2v# B/Bx2/ T?2QMQMC
KQ/2

aQ 7 *-r2 /2KQMbi  i2/i?2 2t+Bi iBQM M/ /2i2+iBQM Q7 irQ +Q?22 2N\
T?QMQM KQ/2bX .m2iQ i?2B° xQM2@7QH/2/ Q' B;BM-i?2b2 KQ/2b F
+QMM2+iBQM iQ i?2 K ;M2iBx iBQM BM i?2 K i2’B H M/ + M 7mM+iB:
7Q i?2 K ;M2iB+ Q /2 \BXMAM WP BDStE2+iBQM- r2 rBHH 7Q+mb QM i?2 #27
i?72 T?QMQM KQ/2 rBi?BM i?2 T 2b2M+2 Q7 M 2ti2 M H K :M2iB+ }2F
2v# B/Bx iBQM rBi? xQM2@+2Mi2 ' K :MQM KQ/2X

b 7 +i-i?2 T 2b2M+2 Q7 K ;MQMKQ/2 i 7°2[m2M+v Q7 jXeh>x iyh
"2TQi2/ BM T 2pBQmb _ K M 2tT2 'BK2Mib FMQrM 7 QK i?2 HBi2  ir
T 2b2M+2 Q7 M 2ti2 M H K :M2iB+ }2H/- i?2 w22K M@bTHBIiiBM; HE
#2ir22M i?2 KQ/2b Q7 i?2irQ MiB72 QK ;M2iB+ bm#H iiB+2b T 2+2DbbE
+QMmMi2 +HQ+FrBb2 (RRR)X h?2 HB7i Q7 i?2 /2;2M2" +v +2 i2birQ 7 2
QTTQDbBi2abTBM U- QM2 BM+ 2 \bBWI/;i22 Qi?2° QM2 /2+\2 bBM; U

ed



9 *Q?2 2Mi H iiB+2 M/ T?QMQM K ;MQMB+ /vM KB+b BM #mHF 62

Bib 2B;2M7 2[m2M+v b 7mM+iBQM Q7 i?2 2ti2"M H K ;M2iB+ }2H/ (
Q7 i?2irQ K MQM@# MI+?QB +? M;2 BM i?2 T 2b2M+2 Q7 M 2ti2
}2H/ b 7QHHQrb(83),

oom oy YV ¥y F%my Ugxev

h?2 p "B ¥HRb i?2 2t+? M;2,}PH/-MBbQi Qv y2H24i2 M HHvV
TTHB2/ }2H/ BM i?2 x @hB?2 +VBQW ; MZiB+ ° iBQX

6Q  ?B;?2 K ;M2iBy}2HWNVUTTHB2/BM i?2 /B 2+iBQM Q7 i?2 2 bv tB
Qmi Q7 TH M2¥i22+? TT Q +?2bi?2 7' 2[m2M+v Q7 i?2 jXkh>x xQ
T?QMQM KQ/2- 2Mi2 ' BM: i?2 bi'QM: +QmTHBM: “2:BK2 #2ir22M i?2
i?Bb "2;BK2-i?2irQ KQ/2b 7°QK ?v# B/Bx2/ T?2QMQM@K ;MQM U
UK ;MQM@TQH "QMV-r?B+? Bb 7Q K2/ #v i?2 2t+? M:2 Q7 M;mH " |
K ;MQMiQi?2 T?QMQM(RYN)

i i?Bb TQBMi-i?2irQ KQ/2b + M QMHV #2 2: /2] b #2BM: Q7 2v#' I
M/ i?2v #2+QK2 i?2 mTT2 USJIV M/ HQr2 USJGV # M+22b Q7
T?0MQM@K ;MQM KQ/2X qBi? BM+'2 bBM; }2H/b-i?2irQ #° M+22b t
#2?2 pBQ - H2 /BM: iQ 7°2[m2M+v '2/m+iBQM Q7 i?2 SJG KQ/2 |
Q70?2 SJI 7 2[M2M+Vv iQ i?2 x2 Q }2H/ T?2QMQM 7 2[m2M+v Q7 jXk
Q7 i?2 K :M2iB+@}2H/ /2T2M/2Mi # M+?2b 2K2 ;BM; 7 QK i?2 T2«
KQ/2 2T 2b2Mi2/ BM };m 2 9XRO9X

6B:m 2 9XaRP2K iB+ Q7 i?2 7 2[m2M+v # M+22b Q' B;BM iBM; 7" QK i?
T?2QMQM KQ/2 M/ i?2 K :MQM KQ/2X * 2 i2/ ++Q /BM; iQ i?2 Q#b2 p il
BM i?2 272 2M2+2b (Ryj- RyN- RRK)X

g2 F22T i?2 T'Q#2 T?QMQM 2M2 ;v i RX98 20 ii?2b K2 H2p2H b
2tT2 BK2Mib M/ 2t+Bi2 rBi? TmKT T?QiQM 2M2 ;v Q7 RXyj20X ii?
2M2 ;v- 12 "2bQM MiHV 2t+Bi2 i?2 @iVbM B} BMTHBM/m+2 ?2B;?

e3



9X8 1t+Bi iBQM Q7 +Q?2°2Mi ?v# B/Bx2/ T?2QMQM@K ;

T?QMQM KTHBim/2 r?BH2 bi VBM; #2HQr i?2 # M/@; T 2M2 ;v- r?2
HB72iBK2 Bb BM+ 2 b2/ +QKT “2/iQ 2t+Bi iBQMb #Qp2i?2 # M/@;
/2+ v iBK24@R Tb Bi Bb TQbbB#H2 iQ Q#b2 p2 i?2 +? M;2b BM i?2 bE
2K2':2 Qp2  iBK2 7°QK bK HH 7 2[m2M+v p "B iBQMbX g2 K F2 mb2 Q7 i
BMirQ /Bz2 2Mi iBK2 BMi2 p Hb,

h?2 } bi BMi2 p HHB2b #2ir22M @R Th MW/ BoTbb2QmQMB/2MiB7v i?2

X2 Q@/2H v TQbBiBQMX h?2 b2+QM/ BMi2 p H Bb BM #2ir22M ky Tb
b2p2° HT2 BQ/b Q7 i?2 T?QMQM KQ/2 BM/m+2/ Qb+BHH iBQMb Ub?2
2tT2+iiQ b22 i?2 bK HHp "B iBQM Q7 i?2 7°2[m2M+v b TT “2Mi b?E
h(RR9)X

6B:m 2 9XIRBKTH "V iBK2i +27Q  i?2 K :M2iB+ }2H//2T2M/2Mi bim/vX h*
b+ MBb T2 '7Q K2/ BM irQ BMi2 p Hb +QMi BMBM; i?2 x2°Q /2H v TQbBIiB
J2H v iBK2 i® +2b-r?B+? "2 mb2/iQ /2i2°KBM2 i?2 +? M;2b BM 7 2[m2M+

bi?2 ?2v# B/Bx iBQM Bb 2tT2+i2/iQ K MB72bi Bib2H7 BM bK HH +? N
Qb+BHH iBQM 7°2[m2M+v-r2 2p Hm i2 i?2 7' 2[m2M+v +? M;2b #v /2i2
b?B7i

ah h 7h wy uoaxdv

Q7 i?2 Qb+BHH iBQMb i W M/TI#BZJHB2BHH iBQMb i x2 ' Q@}2H/ BM
b2+QM/ b+ M  M:2X g2 }i i?2 iBK2 i® +2b #v bBM2 7mM+iBQM BM i?2

ar 0 bBM h #7h 7 ah Uogxi3v

rBi# Tbh M/ ; h>xX h?2 Qb+BHH iBQM 7 °2[m2M+v
Bb b2i b }t2/ T > K2i2 -r?B+? BbDmbiB}2/- bi?2 K tBKmK iBK2 /B
QM2 T2'BQ/ rBi?BM i?2 b+ M~ M;2 Bb 2tT2+i2/iQ #2 b?Q i2 i? Mi?
/m> iBQMX g2 imM2 i?2 2ti2 M H }2H/ BM bi2Tbh Q7 Rh mT iQ Nh-iQ i
bvbi2K M/ /BbTH vi?2H i2/2H vi +2b BM 6B;X9XReX LQri?2 7 2[m2l
2ti° +i2/ ++Q ' /BM; iQ i?2 7TQHHQrBM; "2H iBQM,

ah #A ,h 7, wy U9XNV

eN
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q2 THQi i?2 Qb+BHH iBQM 7 2[m2M+v b 7mM+iBQM Q7 i?2 TTH

6B;m 2 9XReKT@T Q#2i° +2b iH i2/2H vb7Q  BM+" 2 bBM; 2ti2 M H
}2H/bX h?2bQHB/ #H +F HBM2 Bb }ii2/ bBM2@7mM+iBQMX h?2 7 2[m2]
}2H/b #2+QK2b pBbB#H2 #v Q#b2 pBM; i?2 BMi2 +2TiBQM Q7 i?2 }i
v@ tBbX

6B;X9XRd #VVX Ai 2p2 Hb 7 °2[m2M+v "2/m+iBQM b i?2 }2H/ BM+
KQ/2 ?2v# B/Bx iBQM Q++m bX

hrQ HQM; b+ Mb iyh M/ NhrBi? ; TH2bb ~ M;2 #2ir22M yXR Th

KQ 2BMbbB;?i Q7 i?2 ?v# B/Bx2/ KQ/2bX 6B;m 2 9XRd b?Qrb i?2 6Q
7Q° #Qi? + b2bX Ai+ M #2 b22M i? i i?2 7°'2[m2M+v Q7 i?2 Tm 2
KQ/2 iyhBb 2/m+2/ iNh- b H 2 /v+ H+mH i2/ #27Q 2X //BiBQ
T2 F 2K2;2b 1 UjX9kiyXy9V h>x- +Q "2bTQM/BM; iQ i?2 SJI KQ/
i2+?MB[m2-i?2 Tm 2 K ;MQM KQ/2 rBi? 7 2[m2M+v Q7 jXe h>x

MQi #22M /2i2+i2/X h?2°'27Q°2-r2 + M bbB;Mi?2 jX9h>x +QKTQM
i° Mb7Q K2/ bB;M HiQi?2T?QMQMB+ +QMi'B#miBQM Q7 i?2mTT2"
KQ/2X

g2 i?mb /2KQMbi® i2/ TQbbB#H2r viQ ;2M2" i2 +Q?2 2Mi K ;M2iBx
QTiB+ HHv pB "2bQM Mi T?QMQM 2t+Bi iBQMX h?2 ?v# B/Bx2/
M/ K ;MQM KQ/2 HHQr2/i?2 2t+Bi iBQM Q7 T "iHv K ;MQMB+ /v\
b K2 2t+Bi iBQM T Q+2bb bim/B2/ BM i?2 T 2pBQmb b2+iBQMbX

dy



9Xe *QM+HmMbBQM

6B:m 2 9XBRM B2 i’ Mb7Q K iBQM Q7 i?2 2ti2M/2/ b+ Mb i}2H/b Q7 yh U;
M/ Nh U#Hm2VX h?2 BMb2i b?Qrb i?2 HQr2 #° M+? T2QMQM K :MQM K
7°2[m2M+v b 7mM+iBQM Q7 i?2 2ti2 M HHv TTHB2/}2H/X

9Xe *QM+HmMbBQM

*QM+HmM/BM; i?2 i BK2@ 2bQHp2/ 2tT2 BWbMilh-Q R/ 2#KnQHL 62 529/

i?72 QTiB+ H 2t+Bi iBQM Q7 +Q?2 2Mi H iiB+2 M/ bTBM KQ/2bX h?2
Q7 i?22T?QMQM KQ/2 +QmH/ #2 2tTHQ 2/ #v i?2 2t+Bi iBQM 2M2 ;v p
B/2MiB}2/ b i?2 /BbTH +Bp2 2t+Bi iBQM Q7 +Q?2 2Mi T?QMQMX h?
KQ/2 Bb 7mM/ K2Mi HHv "2H i2/iQ i?2 K ;M2iB+ Q' /2 - b-/m2 iQ Bi
Q' B;BM-Bi+ M QMHv #2 2t+Bi2/ M/ /2i2+i2/ BMi?2 MiB72  "QK ;M2
?2v#° B/Bx2b rBi? K ;MQM KQ/2 BM i?2 T ' 2b2M+2 Q7 bi"QM; K ;M2il
MiBHBx2/i?2 2t+Bi iBQM T Q+2bb Q7 i?2 T?QMQM KQ/2 M/ Bib ?v# E
rBi? i722T?2QMQM@K ;MQM TQH "QM- +Q?2 '2Mi K ;M2iB+ 2t+Bi iBQM>
Q7 TmKT T?QiQM 2M2 ;B2b #2HQr i?72 #bQ/TKB@RIBAHBWMB2Sa
/IB+? " QBbK b /2i2+iBQM K2i?Q/-r?B+? Bbb2MbBiBp2iQi?2 K ;M2il
H'2 /v TTHB2//QrMiQ i?2 KQMQH v2 (9d)-T p2bi?2r v 7Q i?2 ;2
+Q?2 2Mi KQ/2b BM ~ F2 b KTH2X

dR



8 G iiB+2 M/ bTBM /vM KB+b™BM ~ F2 628S

AM i?22 T 2pBQmb +? Ti2 -r2 T2 7Q K2/ +QKT 2?2MbBp2 BMp2b
HiiB+2 M/ bTBM /vM KB+#nBHWF M IKZE2X q2 2p2 H2/i?2 BMiBK i2
THBM; Q7 jXkh>x T?QMQM KQ/2 rBi? i?2 MiB72 "QK ;M2iB+ Q' /2"
rBi? K ;MQM KQ/2 M/ i?2 /IBbTH +Bp2 2t+Bi iBQM T ' Q+2bb BM
"2;BK2X "mBH/BM; mTQM i?Bb 7QmM/ iBQM- Qm  BMp2biB; iBQM
b+ H #BHBiv Q7 i?2 Q#b2 p2/ T?2MQK2M BM i?2 2tT2 ' BK2Mi H TT
i?72BMi° Hv2 +QmTHBM; ivTB+ HHv /QKBM i2b i?2 T?vbB+ HT QT:
Ki2°'B Hb-i?2 K ;M2iB+ T' QT2 iB2b + M #2 KQ/B}2/ /> biB+ HHv b
Hv2 HBKBi Bb TT Q +?2/ (8j- Nk)X JQ 2Qp2 - KBMB im"Bx iBQM B
7Q° 1?27 # B+ iBQM Q7 ?22i2°Qbi'm+im 2b M/ /2pB+2b(Nk)- b r2H
i i BQM BM i2+?MB+ H TTHB+ iBQMbX h?2°27Q ' 2-T"QQ7 Q7 b+ H
irQ@/BK2MbBQM H K ;M2iB+ K i2°'B Hb "2 /Bb+mbb2/X

AM i?Bb +? Ti2 - r2 rBHH T 2b2Mi iBK2@ 2bQHp2/ QTiB+ H 2tT2 B
~ F2 62SBmKTH2 TH +2/ QM bm#bi® i2X h?2 T°'Q+2bb Q7 2t7QHB
+°2 iBQM Q7 bT2+BK2Mb " M;BM; 7 QK i?2[m bB@#mMHF 7Q K /QrM icC
Q7 72r@ M/ KQMQH v2 'bX Ai Bb QM2 Q7 i?2 /27 mHi K2i?Q/b BM
b KTH2 ivT2bX q2 rBHH 2tTHQ 2 i?2 2t+Bi iBQM Q7 i?2 xQM2@7QH
i?72 ++2bbB#H2 QTiB+ H  M:;2 M/imM2i?2 i2KT2  im 2 + Qbbi?
r?BH2 Q#b2 pBM; i?2 +Q?2°2Mi T2QMQM M/ BM+Q?2 2Mi K ;M2iB:

8XR a KTH?2

62SaBb 2t7QHB i2/ M/ TH +2/ b +QHH2+iBQM Q7 p 'BQmb ~ F2I
p BH #H2 aBfetBoR Xih?2 k38 MK+ RBPi2b M BMbmH iBM; H v2" #2ir2:
i72 bBHB+QM M/ +?R2628822 6B;X8XR VVX

g2 b2H2+i2/ ~ F2i? iBb 2H iBp2HvVv H ;2 +QKT "2/iQ 72r@H v:
Q7 #Qi? bm 7 +2 "2 M/ i?B+FM2bbX h?2 "2 bQMBM; #2?BM/ i?

RS “ib Q7 i?Bb +? Ti2' "2 Tm#HBb?2/BM 6X J2 i2Mb 2i HX G6IHi> 7 bi *Q?2 2Mi h>x
*QmTH2/iQ aTBMb BM i?2 p M .2 g Hb MiB72 /Q K +RI2] 62 SBSMBA M,
UkykjV

kh?2 b KTH2b r2°2 T°Q/m+2/ rBi?BM +QHH #Q  iBQM rBi? i?2 :°QmT Q7 1m:2MBQ
IMBp2 bBiv Q7 0 H2M+B M/ H#2'i "QM MMB 7°QK CQ? MM2b E2TH2  IMBp2't

dk



8XR a KTH2

2Mbm 2 i? i i?2bT2+BK2M? b H ;2 ?20Q0KQ;2M2Qmb bm~7 +2 M/ BM+
gBi? i?Bb b KTH2r2i F2 } bibi2T BMiQ i?2 BMp2biB; iBQM Q7 ~ F2

Hi2> TQBMi- QmibB/2 Q7 i?2 7> K2rQ ' F Q7 i?Bb bim/v- iQKB+ HH\
+ M #2 TT Q +?22/X 6B;m 2 8XR T 2b2Mib KB+ Qb+QT2 BK ;2 Q7 i
BMi2 72 °2M+2 #2ir22M i?2 HB;?i "2~2+i2/ 7' QK i?2 ~ F2bm'7 +2 M
+? M;2b i?2 bT2+i° Q7 i?2 "2~2+i2/ HB;?i- K FBM; /IBz2 2Mi i?B+FM]
/IBz2 ' 2Mi +QHQ b BM i?2 KB+ Qb+QTB+ BK ;2X h?2 b KTH2 i?B+FM

6B;m 2 8XR,6JBK ;2 Q7 i?2 BMp2biB; i2/ ~ F2X #V GBM2 " ?2B;?i T'Q}H
i?72 6J@BK ;2 +'Qbbi?22/;2Q7i?2 ~ F2X h?2i?B+FM2bb Bb 2biBK i2/iQ
h F2M 7°QK _27X(k9)X +V a KTH2 bm™ 7 +2BMi?2 "2 Q7 i?2 KQbiHv BMp2|
h?2BK ;2rbi F2ZM mbBM; M QTiB+ HKB+ Qb+QT2 rBi? "2~2+i2/ HB;?i BH

iQKB+ 7Q +2 KB+ Qb+QTv U 6JVX "v b+ MMBM; BM i?2i TTBM; KQ/2-
7Q°+2b QM i?2 ~ F2 7°QK i?2 iBTX h?2 KQp2WKIMX B5B227' Bb b2i iQ R\
8XR T 2b2Mib i?2 7mHH 6J BK ;2 M/ i?B+FM2bb + H+mH iBQMX q2 +
i?B+FM2bb Qp2° HBM2 " T'Q}H2 HQM:; i?2 b+ MMBM; /B 2+iBQM N
/Bz2 2M+2 #2ir22M i?2 bm#bi> i2 M/ i?2 ~ F2bm 7 +2X g2 i?mb "2i
i?B+FM2bb Q7 jdd MK X

dj
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8Xk SMKT@T?QiQM 2M2 ;v /[2T2M/2M+2

g2 KQ/B7v i?2b2imT BMiQ i?2 +QHHBM2 ~b+?22K2 7Q i?2 iBK2@ "2
K2MibrBi? i?2~ F2b KTH2b b /2b+ " B#2/BM b2+iBQM kXdX g2 mb2 i’
TQ+? QK iB+ KB+ ' Qb+QT2 Q#D2+iBp2 UJBimiQvQV rBi? 8yt K ;M

TH2 Bb F2Ti i i2KT2 im 2 Q7 RYE M/ i?2 T'Q#2 T?QiQM 2M2 :\
RX9820 r?BH2 i?2 TMKT@T?QiQM 2M2 :v Bb imM2/ M/ F2Ti i +(
k KCf+HK

AM i?22 T 2pBQmb 2tT2 BK2Mib-i?2 TmMKT ~m2M+2 +QmH/ #2 +QM
TmKT TQr2° ++Q ' /BM; iQi?2 #2 KbTQi bBx2 K2 bm 2/ rBi? i?2 **. #
h?2 bTQi bBx2 Q7 8yt KTHB}+ iBQM KB+ Qb+QT2 Q#D2+iBp2 H
Q' /2" M/-1i?2°27Q 2-BM i?2 b K2 # HHT "F b i?2 TBt2H bBx2 Q7
>2'2-r2mb2 FMB72@2/;2 K2i?Q/- "2HvVBM; QM i?2 + vQbi i@BMi
i?7°22@ tBb i MbH iBQM bi ;2X h?2 2/;2b Q7 "2+i M;mH ~ ;QH/ K ~
bm#bi® i2 "2 HB;M2/ HQM; i?2H i2° HKQp2K2Mi tBb Q7 i?2 i  Mb
i?2 bi ;2 KQp2bi?22/;2 Q7 i?2 ;QH/K "F2  bi2TrBb2 BMiQ i?2 TQbBil
#2 Kr?BH2 i?2 "2~2+i2/ HB;RPb BMP2HIND/EXiv 7i2°r /- 1?22 T Q+2/m~ 2
Bb "2T2 i2/ 7Q" i?2 Qi?2° tBb BM + b2 Q7 M 2HHBTiIB+ H #2 K b
Q71?2 "2~2+i2/ HB;?i 2[m Hb i?2 BMi2; i2/ #2 KT Q}H2X h?2 27
+ M #2 2biBK i2/ pB i?2 MmMK2 BYbRZBBXBXRVX b i?2 T QD2+iBQ
k.: mbbB M HQM; QM2 Q7 Bib K BM t2b Bb ; BM R.: mbbB M
p B M+2-r2 2biBK i2i?2 #2 K/B K2i2 #v TT QtBK iBM; i?2 #2 K |
7Q+mb TQbBIBQM rBi? R.: mbbB M M/ mb2i?2 7TQHHQrBM; "2H i

! ]
//‘p dth-77|gN® U8XRV

qBi? i?Bb K2i?Q/-r2 "2+2Bp2 #2 K /B K2K27@7i?2 TmMKT M/
; W 7Q i?2 T Q#2 #2 K HQM; i?2t@ tBbX

h?2 TmKT@T Q#2 i +2b 7Q° b2H2+i2/ " M;2 Q7 TmMmKT@T?QiQM 21
6B;m 2 8XjX AMi?Bb T 'iB+mH ~+QM};m” iBQM-i?2 QTiB+ H~ M
T?QIiQM 2M2 ;B2b #2HQr RXR20 @ i?2 # M/@; T 2M2 ;v Q7 bBHBH-
i?Bb i?°2b?QH/ rBHH H2 /iQ i?2 //BiBQM H 2t+Bi iBQM Q7 7 22
aB H v2 Q7 jPBalBr®#bi” i2- /Bbim #BM; i?2 bB;M HX h?2 TmKT@
/I BbTH v M Qb+BHH iQ'v M/ MBM+Q?2 2Mi +QKTQM2Mi rBi? BMi
i?72 2t+Bi iBQM 2M2 ;v- bBKBH "iQ i?2 #mHF b KTH2X h?2 7 bi6Qm"
i?2# +F;"QmM/ "2KQp2/bB;M H 2p2 Hbi?2 jXkh>x +QMi"B#miBQM 7
T?QMQM KQ/2 i 2bQM Mi TmKTBM; 2M2 ;B2b M/ M #b2M+2 Q7 I

do



8Xk SMKT@T?QiQM 2M2 ;v /2T2M/2M+2

6B;m 2 83Xk, 2~2+i2/ HB;?i BMi2MbBiv b 7mM+iBQM Q7 i?2 T Q#2 #2 K T
"2H iBp2iQi?2 2/;2 Q7 i?2 ;QH/ K "F2'X #V AMi2MbBiv T°"Q}H2 Q7 i?2T°Q
i?72 7Q+mb TQbBIiBQM- + H+mH i2/ rBi? i?72 MmK2 B+ H/2'Bp iBQM Q7 V.

6B;m 2 8SMKT@T Q#2 i +2b QKK &BB&AB bm#bi® iEX
AMb2i, 6 bi6Qm B2  i° Mb7Q K iBQM 7Qis24RByjiB®QM;2M2MMB2b i
M/Ug,4yX3j20 UTm TH2VX

ds



8 G iiB+2 M/ bTBM /vM KB+b BM ~ F2 62Saj

7Q 2M2;B2b #2HQr Ub22 BMb2i 6B;X8XjVX h?2 9X3h>x T?2QMQM K
b KTH2 Bb MQi Q#b2 p2/ BM i?2 ~ F2 b KTH2X

6B;m" 2 8X®2 KTHBim/2 Q7 i?2jXkh>xbB;M HBMi?2~ F2b KTH2 U#Hm
Bb #2BM; +QKT "2/ iQ i?2 bB;M H Q#i BM2/ 7°QK i?2 #mHF + vbi H U
/i b2ibr2°2 K2 bm 2/ i i2KT2 im2Q7RYyE M/MQ K HBx2/iQ i?2 p
RXyj 20X //BiBQM HHv-i?2 :°2v +m p2 2T 2b2Mib i?2 @TiB+ H #bQ Ti
K2 bm 2/ BM 272 2M+2 (RyR)X h?2 "2/ M/ Q> M:2 'Qrb BM/B+ i2 i?:
i?72 +'vbi H@}2@ibMBBiBQMbX / Ti2/ 7°QK _27X(k9)X

g2 TTHv i?2 }iiBM; T°Q+2/m 2 /2b+ B#2/ BM +? Ti2  9- 2t+Hm/B
i?72 KBbbBM: 9X3h>x +QMi'B#miBQMX 6B:m 2 8X9b™Qrb i?2 KT
T?QMQM KQ/2 b 7mM+iBQM Q7 i?2 TmKT T?QiQM 2M2 ;v BM /B":
i22 T2QMQM KTHBim/2 /2i2+i2/ BM i?2 #mHF + vbi HX 6Q" #2iiz
T?2QMQM KTHBim/2b 2 MQ K HEIX2RXYj28% "QM2biKTH2b 2t?B#Bi|
B/2MiB+ H #2? pBQ - rBi? i?2 T?QMQM KTHBim/2 i° +FBM; i?2 21
62SX 6Q  #Qi? bT2+BK2Mb-i?2 KTHBim/2 Bb BM+ 2 b2/ ii?2 TQ
@i° MbBiBQMbX h?2°27Q°2-i?2 2t+Bi iBQM Q7 + vbi H@bTHBi 2H?2
iQ #2 H2:BiBK i2 H2p2  7Q  ;2M2  iBM; +Q?2°2Mi T?2QMQM KQ/2b
?2QH/b bB;MB}+ Mi BKTQ i M+2- b Bi HHQrbi?2 miBHBx iBQM Q7 T
# M/ : T-r?B+? Bb + m+B HiQ "2/m+2i?2 KQmMi Q7 HB;?2i@BM/m
M/-i?22°27Q°2-i?2°K H/ K ;2iQ i?2 HQr@/BK2MbBQM H bi'm+im"

de



8Xj h2KT2 im 2 /2T2M/2M+2

8Xj] h2KT2 im 2 /2T2M/2M+2

g2 K2 bm 2 i?2 i2KT2  im 2 /2T2M/2M+2 Q7 i?2 TmMKT@BM/m+2/ TQH "B
BMi?2 ~ F2b KTH2- bi iBME MTQIKQ "QQK i2KT2  im 2X _2HVBM; QM
i72 "2bmHib 7°QK b2+iBQM 8Xk-irQ +QKTH2i2 b2ib Q7 i?2 2tT2 BK2Mi

/Bz2 2Mi TmMKT@T?QiQM 2M2 ;B2b- +Q " 2bTQaM/BWEBBIQRMbrQ BMi2 # N
RXyj20 M/ yXN320X 6Q 2 +? i2KT2  im 2BM+ 2K2Mii?2x@TQbBiBQM
bi :2BMi?2 + vQbi i Bb /Dmbi2/iQ +QKT2Mb i2 i?2i?2 K H 2tT MbB
}M:2° M/ iQ F22T i?2 b KTH2 BM i?2 7Q+ HTH M2X G i2° HKQp2K2Mi
“2 2tH+m/2/ #v +QKT "BM; i?2 KB+ Qb+QT2 BK ;2 QM i?2 + K2' iQ ‘27
i F2M i RYE X b2H2+iBQM Q7 TmKT@T Q#2 i +2b 7Q M 2t+Bi iB
U 4RXyj20 Bb b?QrM BM 6B;m 2 8X8X h?2 TmMKT@T Q#2 2tT2 BK2M
"2p2 H2/i?2 2t +i #2? pBQ Q7 i?2 xQM2@7QH/2/ T?2QMQM KQ/2 M/
# +F;°QmM/ bBir b Q#b2 p2/BMi?2#mHF b KTH2X 6Q  #Qi? b2ib Q7 2t
i?72 KTHBim/2 Q7 i?2 T?2QMQM KQ/2 M/ i?2 BM+Q?2 2Mi # +F;"QmM
b KTH2 i2KT2  20w22/b i?2 K ;M2iB+ i’ MbBiBQMIRRIEVM1 2 Uh

6B:m 2 8X8MbB2Mi Qi iBQM Q7 i?2 T'Q#2 TQH 'Bx iBQM 7Q" /Bz2 2M
i2KT2  im 2b i M 2t+Bi iBQM 2M2 ;v Q7 RXyj20X 'Qi iBQM Qzb2i Bb
+QKT 'BbQM Tm TQb2bX

dd



8 G iiB+2 M/ bTBM /vM KB+b BM ~ F2 62Saj

6B;m 2 8XeS?QMQM KTHBim/2BMi?2i° MbB2Mi Qi iBlQM HbB;M H Q7

7mMM+iBQM Q7 i?2 b KTH2 i2KT2  im27Q TmKT T?QiQM 2M2 ;B2b Q7
M/ yXN320 U 2/VX #V h2KT2 im 2 /2T2M/2M+2 Q7 i?2 BM+Q?2 2N
+QMi'B#miBQM 7Q  i?2 b K2 b2i Q7 i?2 T?QiQM 2M2 :B2bX h?2 2 Q #
i72 K "F2° bBx2X h F2M 7°QK _27X(k9)X

**BiB+ HbHQr@/QrM

h?2 /2b+ BTiBQM Q7 i?2 /2K ;M2iBx iBQR /bRKIBBEQIMBM+GRShA M/
BMbmH iQ°"b BM ;2M2° H-/Bz2 b7 QK i?2ivTiB+ Hi? 22@i2KT2" i
K2i Hb- b T '2b2Mi2/ BM +? Ti2 jX AM +QMi" biiQ K2i Hb-i?2 K ;N
62Sa "2 #QmM/ #v i?2 HP+BHBMBX 62?2 QTiB+ H 2t+Bi iBQM Q7 i?2 H
2H2+i"QMb M/ i?2B° "2+QK#BM iBQMb rBi?BM RyyTb i Mb72"b
bvbi2K pB i?72 ;2M2° iBQM Q7 T?QMQM + b+ /2bX b +QMb2[m2N\
+QmMTHBM; ?2 ibi?2 bTBM bvbi2K- "2/m+BM; i?72 MiB72  "QK ;M2iB+
N9- RR8)X

>2°2-r27? p2 +HQb2 HQQF ii?2 /2K ;M2iBx,iBQ@M HMXB+b BM ¢
iBK2b+ H2 Uk3yyyTbhV- b b?QrM BME};M/'2 B8XET7Q?B+? Bb

Dmbi #2HQr i?2 LO2H i2KT2 iBX2AQ# M #2 b22M i? ii?2 K tBKmK
[mM2M+?BM; Q7 i?2 K ;M2iB+ Q /2  Bb "2 +?2/ QMHv 7i2° #Qmi 9yy
2 4?22/ 7i2° H2bbi? M QM2 TB+B Wb2Q@MMB;iX8X8VX AM i?2 T 2pB
T "ib-r2 H'2 /vK2MiBQM2/ M BM+'2 b2 BM i?2 iBK2b+ H2b Q7 i?2 |
X iBQM /vM KB+b +HQb2 iQ i?2 LOG2H i2KT2® im 2 #mi QMHv "2bQH
222+i Q7 + ' BiB+ HbTBM /vM KB+ bHQr/QrM ? b H 2 /v #22M Q#b?
BMi?2irQ AbBM; ivT2 MiB72 "QK ;M2iQ mBli2? BNKi-2jK)S av /

d3



8X9 6H F2/2;" /| iBQM

LBS&a98)X >2°'2 Bi Bb QmiHBM2/ BM Q /2 iQ mM/2 bi M/ i?2 T 2pBQ|
[2T2M/2Mi [/ i #2ii2°X h?2 bTBM@H iiB+2 BMi2" +iBQM Bb i?2 /QKBI
2M2;vis Mb72°'X JQ 2Qp2°-i?2bT2+B}+ 2?2 iQ7i?2bTBM bm#bvbi2K B
b?Qrb + BiB+ H#2? pBQ M2 " i?2T? b2i MbBIiBQM bBirb HbQ 2tT
i?72Q 2iB+ HHv +QM} \KRREQPX 62Ra27Q 2-i?2 +? ~ +i2 BbiB+ iBK2b+
i?72 /2K ;M2iBx iBQM /vM KB+b "2 2tT2+i2/iQ 7TQHHQr i?2 b K2 /Bp2
K ;M2iB+ bT2+B}+ ?22 i (jk)X

6B:m 2 SKBK2 i° +2b rBi? HQM; b+ M M:2b i h4RyE U#H +FV M/ h4RRS8
U# QrMV- MQ K HBx2/iQ QM2X Ai Bb 2pB/2Mii? ii?2 +? ~ +i2 BbiB+ iBK
K :M2iBx iBQM [M2M+?BM; BM+'2 b2 ii?2 ?B:?2  i2KT2" im"2X

8X9 6H F2 /2;" / iBQM

1t7QHB i2/ ~ F2 b KTH2b "2 FMQrM iQ #2 b2MbBiBp2 iQ K#B2Mi +QM,
/IBb+mbb i?2/2;" /| iBQM + mb2/ #v K#B2Mi B - M/ ?Qr 7 " Bi+ M #2
+Qp2 BM; H v2 Db?B2H/MBM7i?2 §28& Qtv;2MX h?2 27Q 2-r2 b2H2+
~ F2 Q7 6288B+?r b T 'iB HHv +Qp2 2/ #v M ?@"LH v2 U?2t ;QM |
MBi B/2VX i i2KT2 IiRyEQW2 K2 bm 2 i?2 TmKT@T Q#2 bB;M H Q
irQ /Bz2 2Mi ~ F2 TQbBiIiBQMbX h?2 }'bi TQbBIiBQM Bb 7mHHvV 2tTQ
iKQbT?2 2-r?BH2 i?2 b2+QM/ TQbBIiBQM Bb +Qp2 2/ #v ?2@"LX h?2 "2t
};m 2 8X3X TT QtBK i2Hv QM2 v2 ~?2 b T bb2/ #2ir22Mi?2 b KTH26b 7
i?Bb K2 bm 2K2MiX h?2 b KTH2r b biQ 2/ BM /2bB++ iQ°  BM MBi Q;

dN



8 G iiB+2 M/ bTBM /vM KB+b BM ~ F2 62Saj

Q° p+mmK /m BM; i?Bb iBK2X q?BH2 i?2 +Qp2 2/ T "iQ7i?2 b
+H2 i MbB2Mi bB;M HBM i?2 K ;M2iB+ HBM2 "~ /B+? QBbK + n
/2K ;M2iBx iBQM-i?2 mM+Qp2 2/ T i/Q2b MQi b?Qr Mv 2tTHB+Bi /
K ;M2iQ@QTiB+ HbB;M H TT2 b QMHvV ii?2 TQbBiBQM Q7 i2KT
i?72 TmKT M/ T Q#2 #2 KX h?Bb +H2 "Hv b?Qrb i? i bi?2/BK2MbBC
2/m+2/-i?2 b KTH2/2;" / iBQM Bb +'BiB+ H2tT2 ' BK2Mi H +? HH
"2/m+2/ BM Bib 2z2+i #v i?2 + TTBM; Hv2 Q7 ?2@"LX

6B;m 2 8X3BS 'iB HHv ?@"L +Qp2F2X60h8a K "F2/ "2 b "2 mb2/
7Q  i?2 iBK2 "2bQHp2/ 2tT2 ' BK2MibX #V SmKT@T Q#2 i> +2b K2 bm"
bTQM/BM; K "F2/ "2 bX

8X8 *QM+HmMbBQM

g2 bm++2bb7mHHv TTHB2/i?2 }M/BM:b #Qmii?2 +Q?2 2Mi T?2QMQ
#MHF b KTH2 iQ i?2 2t7QHB i2/ ~ F2 QM aBPfaB bm#bi’ i2X h?2
jdd MK ~ F2r2°2 K2 bm 2/ pB iQKB+ 7Q +2 KB+ Qb+QTv BM i?2 i
i22 TMKT@T Q#2 2tT2 BK2Mib- i?2 +QHHBM2 ~ b2imT rBi? M +?
Q#D2+iBp2 Q7 8yt KTHB}+ iBQM r b 2KTHQV2/ M/ +QmH/ /2i2+i
p "B iBQMb Q7 i?2 K ;M2iB+ HBM2 " /B+? QBbKX h?2 TmKT T?QiQ|
Q7i?2 jXkh>x T?QMQM KQ/2 Bb +QMbBbi2Mi rBi? i?2 “2bmHib 7 ¢
b KTH2X AM i?2 i2KT2 im 2@/2T2M/2Mi TmKT@T Q#2 K2 bm 2K?2

3y



8X8 *QM+HmMbBQM

Q7i?2 xQM2@7QH/2/ Q" B;BM Q7 i?2 T2QMQM KQ/2br b 2T Q/m+2/ pE
i?2 bm#@# M@i TMbBiBQMb i RXyj20 M/ yXN3 20X

g2 i?mb /2KQMbi® i2/ i?2 bm++2bb7mH 2t+Bi iBQM M/ Q#b2 p iBQN
H iiB+2 KQ/2- +HQb2HvV "2H i2/iQ i?2 MiB72 "QK ;M2iB+ Q' /2 -BM
[2KQMbi® i2/i?2 b+ H #BHBiv Q7 i?2 }M/BM;b 7°QK +? Ti2  9- bB;MB}-
KBMB im"Bx iBQM Q7 i?2 QTiB+ HK ;M2iBx iBQM +QMi QHX

3R



e *QM+HmMbBQM

AM +QM+HMbBQM-i?2 "2b2 “+? T 2b2Mi2/ BM i?Bb i?2bBb H vb 1
mHi> 7 bi +QMi"QH Q7 bTBMb BM K ;M2iB+ HHv Q /2 2/ k. K i2'B
? p2 bm++2bb7mHHV /2p2HQT2/ bi i2@Q7@i?2@ i QTiB+ H b2i
'M;2 Q7 MiB72 QK ;M2iB+ b2KB+QM/m+iQ b M/ BMbmH iQ bX

h?2 mHi~ 7 bi HB;2i@BM/m+2/@/2K ;M2iBx iBIQM @K ;iM2iT QiQiv
+Q# Hir b mb2/iQ b2i #2M+?K "F7Q i?2 bvbi2K M/ Bib b2MbBiBp
r2z? p22tTHQ 2/ i?2H iiB+2 M/ bTBM /vM KB+b BM i?2 2t7QHB i2
MiB72 QK ;M2B®E2#mHF M/ ~ F2 70BEKX T638KaBbBM; K2K#2™ Q7

i?72JSauUJ 4i° MbBiBQM K2i HV K i2'B H7 KBHv- BM r?B+? i?2 b.
i MbBiBQM K2i H+ MimM2 K ;M2iB+ M/ 2H2+i QMB+ T QT2 iB2lI
Q7J462-i?72K ;M2iBx iBQM mT?QH/b 2p2M /QrM iiQi22 KQMQH v
+QmH/ 2bi #HBb? +HQb2 "2H iBQM #2ir22M T?2QMQM KQ/2 M/ i~
i?72 bvbi2K-}M HHv mbBM; BiiQ ;2M2" i2 +Q?2 2Mi bTBM /vM KB+b

h?2 K :M2iQ@QTiB+ HTmKT@T Q#2 b2imT-+? ~ +i2 ' Bx2/ #v Bib #
UyX820@jX820V- ?B;? KQ/mH iBQM " i2- M/ bBM;H2@TmHb2 /2i
K :M2iB+ M/ 2H2+i B+ }2H/bX h?2 H b2  bvbi2K Bb /2bB;M2/ iQ
/IVM KB+b i /Bz2 2Mi 2H2+i"QMB+ i° MbBiBQMb BM #°Q /" M;:2
rBi? H b2  TmHb2b Q7 Ryy7b /m> iBQM Q  H2bbX h?2 /2i2+iBQM K
+QK#BM2/ mb2 Q7 M 2H2+i'Q@QTiB+ HKQ/mH iQ" M/ ?B;?2@7 2]
i?2 bBM;H2 HB;?i TmHb2b ++2bbB#H2 r?BH2 K BMi BMBM; i?2 ?B;"
7°2[m2M+v M/ ?B;? b2MbBiBpBivX h?2 b2H7@T Q;  KK2/2tT2 BK2N
BM Svi?QM- 2Mbm 2b KBMBK H +QKTmi iBQM H iBK2 BKT +iX qBi-
H :2 K :M2iB+ }2H/p mT iQ M/ +QMi"QH i?2 b KTH2 i2KT2  im 2 B
M2 #2ir22M EX 6m i?2 KQ 2-i?2 bvbi2Kr b/2bB;M2/rBi?i?2 / Ti
iQ KB+ Qb+QT2 Q#D2+iBp2b- r?B+? HHQr7Q° H b2 bTQi/QrMiQ
T Q#BM; i?2 K :M2iB+ T?2MQK2M HQ+ HHvX

h?2 bvbi2Kéb + T #BHBiv Bb 2tT2 BK2Mi HHv T Qp2M #v bim/vBN
BM/m+2/ K ;M2iBx iBQM [m2M+?BM; BM +Q# Hi bBM;H2 + vbi H
/2K ;M2iBx iBQM K2+? MBbK M/ i?2 ivTB+ HHv ?B;? "Qi iBQM H
"2i'B2p2/7°QKi?2E2° "Qi iBQMBM 72 QK ;M2iK F2Bi bmBi #H:
h?2 H2 /IBM; 7722 2tT2 " BK2Mi HT ~ K2i2°bUT?QiQM 2M2 ;v- K ;M2
im 2-~m2M+2V r2°2 2tTHQ 2/- ;BpBM; BMbB;?i BMiQ i?2 /2K ;M2i

3k



+Q# Hi M/i?2 + T #BHBiB2b Q7 2 +? bm#bvbi2KX h?2 2tT2 BK2Mi H
bi i2@Q7@i?2@ i b2MbBiBpBiv-+ T #H2 Q7 /2i2+iBM; TQH "Bx iBQ
8y ’'/12;X

g2 T2 7Q K2/ K ;M2iQ@QTiB+ H2tT2'BK2Mib QM i?2 MiB72 "QK ;M2iE
b2KB+QM/m+jQM6DBEM/B2/i?72 +HQb2 "2H iBQM #2ir22M i?2 H iiB+2 /"
M/ i?2 K ;M2iB+ Q'/2°X g2 QTiB+ HHv 2t+Bi i2/ irQ H iiB+2 KQ/2b
M/ 9X3h>xX h?2 i2KT2 im 2 /2T2M/2M+2 Q7 i?2 T?QMQM KQ/2b "
XQM2@7QH/2/ Q°B;BM- b #Qi? KQA/AMpBMEBA?M#Bp2r2HH /Bz2 b
#2ir22M i?22 /IBbQ°/2°2/ M/ i?2 K ;M2iB+ HHv Q /2 2/ bi i2- +QMb2[m2
i?72 ""BHHQmMBM xQM2 M/i?2 T?QMQM@/BbT2 bBQMX PMHvV BM i?2
"2 0?2 irQ H iiB+2 KQ/2b QTiB+ HHv +iBp2X

"V imMBM; i?2 2t+Bi iBQM T?QiQM 2M2 :v-r2 +QmH/ Q#b2 p2 " 2H i
irQ T?QMQM KTHBim/2b M/ 2H2+i'QMB+ i° MbBiBQMb- H2 /BM: iQ |
i?2 /BbTH +Bp2 2t+Bi iBQM Q7 +Q?2°2Mi T2QMQMb Bb i?2 2t+Bi iBQ
Bi "2p2 H2/i? i 2t+BiBM; + vi@iHNDBIiBOMBHHQrb 7Q° M 2{+B2Mi
T?QMQM 2t+Bi iBQM r?BH2 K BMi BMBM; HQM; T2QMQM HB72iBK2 /

h?2 T"Q#2 TQH 'Bx iBQM /2T2M/2M+2 “2p2 H2/i?2 BMi2® +iBQM #2ir
QTiB+ H 2z2+i M/ i?2 T?2QMQM KQ/2bX h?2 xB;@x ; bim+im 2 Q7 i
iB72""QK ;M2iB+ Q' /2  +2 i2b M QTiB+ H MBbQi QTv-T 272 'BM;
TQH "Bx iBQMb HQM; /2}M2/ tBb-r?B+? Bbi?2bQm +27Q" K ;M2iB+
bi?2 T2?QMQM Qb+BHH iBQM KQ/mH i2b i?2 xB;@x ; T ii2 M- i?22v
K ;MBim/2 Q7i?2HBM2 “/B+? QBbK M/ #2+QK2 pBbB#H2 b Qi iBQM
Q7 i?22T°Q#2 M/ b p B iIiBQMBMi?2 2~2+iBpBivX

g2 Q#b2 p2 i?2 2pQHMIBQM Q7 T?2QMQM@BM/m+2/ Qb+BHH iBQMb i
KQMBiQ  i?2 T?2QMQM 7 2[m2M+v i 2ti2 M HHv TTHB2/ K ;M2iB+ }:
BM~m2M+2 Q7 i?2 2ti2 M H }2H/- r2 +?B2p2 i?2 QTiB+ H 2t+Bi iBQ
T?2QMQM K :MQM KQ/2 M/ /2i2+ii?2 T2QMQMB+ +QMi 'B#miBQMb Q7 i?
# M+22b Q7 i?2 T?QMQMB+ +QMi ' B#miBQMX h?mb-r2 +QmH/ /2KQM|
Q7 +Q?2°2Mi K ;M2iB+ 2t+Bi iBQMb pB i?2 2t+Bi iBQM M/ /2i2+iBC
XQM2@7QH/2/ T2QMQM KQ/2X

h?2 }M/BM;b rBi?BM i?2Bti{AAB2S®M HbQ #2 TTHB2/iQ i?BMM2  bT2+B
g2 / Tii?2 bvbi2KiQ mb2 KB+ Qb+QT2 Q#D2+iBp2 M/ BMp2biB; i2
~ F2 Q7 6238 aB&®@B bm#bi” i2X "v 2t+BiB@®;i1i?2bBKRQM Bi Bb
TQbbB#H2 iQ TmKT #2HQri?2# M/; T M/ pQB/i?2'K H/ K ;2QMi?2 ~
/IBb"mTiBp2 2t+Bi iBQM Q7 7°22 2H2+i"QMb 7°QK i?2 aB bm#bi" i2X h
T?QMQM KQ/2 BM i?2 ~ F2 b KTH2 T°Qp2b i?2 b+ H #BHBiv Q7 Qm" TT
T?QIQM 2M2 ;v /2T2M/2M+2 M/ i?2 i2KT2  im 2 /2T2M/2M+2 Q7 i?2 |
i72b K2 "2H iBQM rBi? i?2 T?QMQM KQ/2 b /2KQMbi® i2/ BMi?2 #mH

3]



e *QM+HmMbBQM

h?2 IM/BM:b Q7 i?Bb i?2bBb b?Qr +HQb2 BMi2" +iBQM #2ir22M i-
i?72 K ;M2iBx iBQMXBIWM?B2XSEM2@7QH/2/ H iiB+2 KQ/2b + M QMHV #
2t+Bi2/ rBi?BM i?2 K :M2iB+ HHv Q /2°2/ bi i2 M/ + M i?mb 7mM+i
i?72 K ;M2iBx iBQMX JQ 2Qp2 - i?2 +Q?2 2Mi 2t+Bi iBQM Q7 i?2
K :MQM KQ/2 Qz2'b M2r TQbbB#BHBiv7Q  +QMi'QHHBM; K ;M2i
iBK2b+ H2- r?B+? +QmH/ #2 2tTHQBi2/ BM T?QiQ@K :MQMB+ bTBI

6°QK 7mM/ K2Mi H TQBMi Q7 pB2r- b+ HBM; /QrM iQ bBW ;H2 iQKB:-
#2 } bibi2TiQr /b mM/2 bi M/BM; K ;M2iBx iBQM /vM KB+b BM i?2
HBKBiX 6Q  i?Bb-i?2 /2KQMbi  i2/ T2QMQ@K ;MQMB+ /vM KB+b
/IVM KB+b BM i?2 ~ F2 b KTH2 + M #2 mb2/ b bi 'iBM; TQBMiX
2K BMBM: ?m /H2 Bb i?2 bK HH bB:M H 2tT2+i2/ 7°QK KQMQ Q" 7
*2+42Mibim/v? b 2p2 H2/i?2bT2+i° H/2T2M/2M+2 Q7 i?2 K ;M2iB
M/ i?2 TQbbB#BHBiv Q7 2M? M+BM; i?2 K :M2iQ@QTiB+ H 2z2+
(9d)X h?2 imM #BHBiv Q7 i?2 T'Q#2 #2 K+ M #2 mb2/iQ T'Q#2 BM
2bT2+B HHvV bi'QM; /B+? QBbK- TQbbB#HvV rBi?BM i?2 "2bQM M+2 Q
6m i?2 KQ 2-i?2 HQr M2+2bb v H b2  TQr2° HHQrb 7Q" 7m’i?2 E
“2T2iBiBQM " i2mTiQRJI>x-BM+'2 bBM: i?2 +QHH2+i2/ bi iBbiB+ |
Q7 i?2 bvbi2KX
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TT2M/Bt

ai iB+ E2" " "Qi iBQMhEM 62

g2 mb2 ~ F2 b KTH2 7' QK i?2p M /2 q HRAZUQKV MR 62/

QM aBPfaB bm#bi® i2iQ /2KQMbi" i2i?2 /2i2+iBQM Q7 bi iB+ K ;M2il
QM ~ F2 b KTH2 rBi? bi'QM; Qmi@Q7@TH M2 MBbQi QTv (Nk- Nj)
i72 KB+ Qb+QTB+ BK ;2iQ Qi?2" ~ F2b-i?2 i?B+FM2bb Bb 2biBK i2/ it
Q7 RyyMKX h?2 b2imT Bb brBi+?22/ BMiQ i?2 +QM};m” iBQM /2b+ "B#
rBi? i72 KB+ Qb+QT2 Q#D2+iBp2 "2TH +2/ #v MQMK ;M2iB+ KQ/2H #v
MmK2 B+ H T2 im 2 Q7L 4yXk8 M/ RytK ;MB}+ iBQMX h?2 Q#D2+iB
i?7°2/2/ HMKBMmMK TH i2 M/ KQmMi2/ /B 2+iHv BMiQ i?2 #Q 2 Q7 i?z
HvQmiBb+ T #H2 Q7 BK ;BM; i?2 b KTH2 Ub22 6B;X eXR VV M/ i?2
QM i?2 ~ F2X 6B;m 2 eXR #V b?Qrb i?2 ?2vbi2 '2bBb HQQT-/2i2+i2/ pB |
"2p2 HBM; i?2 /IBbiBM+i +Q2 +BpBiv M/ 2K M2M+2 Q7 i?2 6:h ~ F2X

6B;m 2 eXPTiB+ HBK ;2 Q7i?2~ F2-i F2M BMbB/2 i?2 b2imTX h?2 Q" M;?2
K "Fbi?2 7Q+mb TQbBIiBQM Q7 i?2 H b2 X h?2 bi'm+im 2 QM i?2 #QiiQK "
K "F2° QM i?2 bm#bi> i2X #V >vbi2 2bBb HQQT Q7 i?2 6:h ~ F2 b KTH2-
pB i?2 bi iB+-}2H/@/2T2M/2Mi E2 " "Qi iBQMX
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e *QM+HmMbBQM

SmKT TQH Bx iBQM /2T2M/2M+2 BM 62Sa

6B:m 2 eXk b?Qrb i?2 TmMKT TQH "Bx iBQM /2T2M/2M+2 Q7 i?2 jX
XQM2@7QH/2/ T2QMQM K Q/2 th BAVT FP2X# MHFT62GM QM KTHBiIim/2 b?Qr
+H2zT2 ' BQ/B+Biv- +QMbBbhi2Mi rBi? i?2 bvKK2ITH M2} BSHMKM2iBx2/
M/ T Q#2 "2 HBM2 "Hv TQH "Bx2/ M/i?2 T?2Qi@M 2M20;B2b "2 b2i
M /gt 20X h?2 b KTH2 Bb +QQH2/ /QrM iQ Ry EX

6B;m 2 eXXk2 T?QMQM KTHBim/2b Q7 i?2 jXkh>x M/ 9X3h>x T?QMQM K
7mMM+iBQM Q7 i?2 T°Q#2 TQH 'Bx iBQMX
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"B#HBQ; T?v

(R)L"HQ2K#2 :2M M/ SB2 +2> HHX 66" QKL MQb2+QM/iQ 62KiQb2+
AM,2pX JQ/X SIRMKURNNNV X

(k)1X "2 m 2T B'2-CX@*X J2 H2- X. mMQBb- M/ CX@uX "B;QiX
.VM KB+b BM 62" QK ;M2iBS*?k BB F 2HH X2 pPB\2ad eXXkik2URNNeV -
TTX 9k8y IRBRXYXRRyYjfS?vb_2pG2iXXdeX9k8y

(j) S L2K2+- J 6B2#B;- h E KT7' i?- M/ o0 EBK2HX 6 MiB72 QK ;
PTIiQ@aTBMi QIMB®IIRXE 2WRB Xh UKyR3V- TTXQXBRY K9 R X
Ryj3fb9R8ed@yRX@YYy8R@t

(9)w2vm MamM-u M;7 MuB-hB M+?2M; aQM;-2i HX6:B MiLQM 2+B
> "KQMB+ :2M2° iBQM 7°'QK MiB72"QK ;M2iBm 2BH v2  * AjXd
8dkXdddy UkyRNV- TOBROYNKR GYyFRKEIR83e@YRN@R998@ |

(8)* 3 MxQMB M/ :*2"mHHQX 6.2bB;M *"Bi2°'B 7Q IHi" 7 bi PTiB+ H
KTHB}2 b&ZO@AMM H QRBXBybkyReV-MBRYyXKRWRIETkydy @
3Nd3fR3fRYyfRyj8YR

(e)6X J2i2Mb-JX h2 ' b+? MbFB- . X J°MF2#Cb+?2 - aX SQMxQMB- .>
JX*BM+?2iiBX 6qB/2aT2+i" H_ M;21IHi" 7 bi SmKT S°Q#2J ;M2iQ
aT2+i QK2i2" iGQr h2KT2 im 2->B;?@J ;M2iB+ M/ 1H2+i B+ 6
_2pB2r Q7 a+B2MiB}+ MRDPORRNU RYWKkipV - MTIXBR RA Ryke Kf 8 X
yYyk99% N

(d).X "QbbBMB- aX . H*QMi2- JX h2 b+? MbFB- 2i HX 662KiQb2+¢
*QMTHBM; iQ "Qi? aTBMb M/ *? “;2b BM _QQK@h2KT2 im 2 Mi
M2iB+ a2KB+QM/BIOBXOHAM2RBAX Kk UKkykRV - TQXBkk9 9k 9 X
RYXRRYjfS?vb_2p"XRY9Xkk99k9

(3)hX6XLQp - X* “i2HH - X* Mi HMTTB-JX 6° bi-.X"QbbBMB- _X 0X
X 0X EBK2H- X J2°HBM- M/ X* p HH2'BX 6 M 1z2+iBp2 J :M2iB-
PTiB+ HHv ."Bp2M S A1QiMIOMS XORPEOUKYRdV- TTKOBjk RjeX
RYXRYj3fMT?XbjNk8

(N).X "QbbBMB- X JX E H b?MBFQp - _X oX SBb "2p- h?X _ bBM;
EBK2HX 6*QMi QHHBM; *Q?2 2Mi M/ AM+Q?2 2Mi aTBM .vM KB+b
S?QiQBM/m+2/ 1M2 ;58 HIEB XHAMBRXr"UKkYyRIOV- TX yey9y8X
/IQBRYXRRyjfS?vb_2p"XXNXyey9y8
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"B#HBQ; T?v

(Ry)JXS "HF-_X [/ K-.X1X"C;H2 -aX: M;- M/ *X JX a+?M2B/2 X
AM/m+2/J ;M2iBx iBQM _2p2'b HBM (*Q fSi)LJmHiIBH v2'b,
g HH .vM KB+I8Xd BABH, H _2NBXrkR UKyR3V- TXBREX99 )X
RRyjfS?vb_2p"XNXXkR999]j

(RR) aimT FB2rB+x- E ax2 2MQb- . 7 M bB2p- EB BHvmF- M/
O0lHi~ 7 biLQMi?2"K HS?QiQ@J ;M2iB+ _2+Q /BM; BM h™ MbT
AM, im 29k UKyRAdV/QOBRIRRYj3fM im Xky3yd

(Rk)a2# biB MJ Mx-J b F xmJ ibm# > -h?QK bGQii2 ' KQb2 -CQM |
ViQ Av K - hbmvQb?B EBKm™ - .2MMBb J2B2 - M/ J M7 2/ 6
P2 bB#H2 PTiB+ H arBi+?BM; Q7 MiB72 QKL M2iBbK BM h#J
S?QiIQMREXIRY UkyReV- TTERBRBXFBGZIfMT?QiQMXkyReXR9e

(RI)DEX aX LQpQb2HQp- X EX :2BK- aX oX JQ QxQp- .X CB M;-
.M#EQMQb- AX0oX :'B;Q B2p - M/ X X 6B bQpX 61H2+i B+ 6B2
B+ HHv h?BM * "#Q MaGBR KeRd 8eMe UkyyoV- TTXBeee eeNX
RyXRRkefb+B2M+XXRRyk3Ne

(R9E2MM2i? aX "m +?-. pB/J M/'mb- M/ C2@:2mM S "FX 6J ;M2i
.BK2MbBQM Hp M .2 g Hb 1L ilmB&iXKXaRMUKYyR3V-TTX 9d 8kX
/IQBRYXRYj3fb9R83e@yR3@YyejR@ X

(R8Y¥2M;@*?B2M g M;- *?22@*?mM >m M;- *?B@>Q *?2mM;- 2i HX 6
PTTQ imMBIiB2b Q7 k. p M .2 g Hb J ;M2MBH+HZMI2KbXd AM,
S?vb8jKk X8 UkykyV- TX RBRwWORB XKk M/TXKyRNyy98k

(RepPvmMbQQu M:-a2 ;BQPXo0 H2Mxm2H -J B #2F *?b?B2p- 2i HX
Ji2°B Hb S QbT2+ib7Q  LQM@0QH iBH2laTE My QMBI-RB2KQ B2
UkykkV- TTX /€BRYPXRYj3fh9R83e@ykk@y9de3@y

(RAYUX :B#2 iBMB-JX EQT2 bFB- X 6XJQ Tm ;Q- M/ EX aX LQpQb
k.J i2°'B Hb M/ >2i2°Qbi m+im 2HX#AM,+ ?RBXBQ;kyRNYV -
TTX 9y3 ORBRY XRYyj3fbOR8e8B@YRN@Y9j3@e

(R3@X * H/I2° - X 0oX > :HmMM/- X AX EQH2bMBFQp- M/ .X J M/
1t+? M;2 AMi2" +iBQMb BM i?2p M .2 g Hb G v2'2/ MiB72°Q
a2 X0 8M,bB+ H 2RBRXK' UKkykRV- TRPRY9ERRYjfS?vb_2p"X
RYyjXyk9®R9

(RN)2M GQM;->m;Q >2M+F-J "+Q :B#2 iBMB- .mKBi'm .mK+2M+
h Fb?BhMB;m+?B-E2MDB qi M #2- 1M 'B+Q :B MMBMB- M/
Tm ;QX 6S2 bBbi2M+2 Q7 J ;M2iBbK BM iQKB+ HHv h?BM JM
L MQ G2iky %9 UKykyV- TTX KOBRWKOBMKRT +b XM MQH2iiX
N#y8Re8
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"B#HBQ,; T?v

(ky)E M;rQM EBK- aQQ u2QM GBK-C 2@IM; G22-2i HX 6amTT 2bbBQ
P'/2°'BM; BM ssw@ivT2 MiB72 "QK ;M2iB+ LQiNMIQH v2  LBSajX¢
*QKKMMB+ REGARIWKYRNVOBRYEBRX|]3FbOR9ed@YyRB@y3k39@e

(kR)Y ii?2r CX *Q F- . pB/ JX C "pBb-> v mHHQ > KB/Qp-2i HX 611
J ;M2iB+ S? b2b BM S 2bbm ' 2@hmM2/p M .2 q Hb MiB72 QK ;N
AMS?VvbB+ H 2RR2XARUKYkRV- TBRRERREYNFS?vb_2psXRRX
YRRyX9

(kk)6 °" M w?Qm- EVH2 >r M;#Q- ZB w? M;- 2i HX 6.vM KB+ H * " BiE
aTBM@a?2 " *QmTHBM; BMp M .2 g Hb MiB72*QXK®; M2ib X6 AM
KmMB+ iBXMbUKkykkV-/MTXBRXNRBRXj3fbOR%9ed@ykk@j9jde @8

(kj) . X 7 M bB2p- "X X Ap MQp- X EB'BHvVvmF- h?X _ bBM;- _X 0oX
X 0X EBK2HX 6*QMi"QH Q7 i?2 IHi® 7 bi S?QiQBM/m+2/J ;M2iB:
i?72JQ°'BM h” MbBiBQM B M Wa2B+j X6 _A2MB 2R B2XiR 'WkyReV -

TX yNdIQBRYXRRyjfS?vb_2pG2iiXRReXyNd9yR

(k9)6 #B M J2 i2Mb- . pB/ J°MF2#Cb+?2" - 1IKmi S "H F-2i HX 6IHi"
?2 2Mi h>x G iiB+2 .vM KB+b *QmTH2/iQ aTBMb BM i?2p M .2 q
72 "QK ;M2i 62SajpXMARN,J i2 BXd UkykjV- TX kkB3j88X
RyXRyykf /K Xkykky3j88

(k8)q bb2M JQ? KK /- /2H 1HQK'B- M/ G Qm+BM2 E2'# +?22X 6h?2
a2KB+QM/m+iQ  *?BT a?Q’i ;2,* mb2b- AKTHB+ iBQMb- M/ SQi2M
AMAG *@S T2 bPMRBBERM26 **QM72 2M+2 QM J Mm7 +im"BM; JQ/2H
J M ;2K2Mi M/ *QMi QH JAJ kykk 88XRy UKNKXBRYyXTTX 9de 93jX
RyRefDXB7 +QHXkykkXyNX9jN

(ke)C J . *Q2wWX;M2iBbK M/ J ;M2iB+X X8 Bh2 IMBp2 bBiv
S 2bb- kyRyX

(kd)CQ +?BK ai®°?” M/ > Mb *? " BbiQIT?2MaBBRHK MMRXK 6mM/ @
K2Mi Hb iQ L MQb+ HR afMBKIB2Zba2 B2b BM aQHB/@ai i2 a+B2M+
"2'HBM ¢c L2r uQ ' F, aT'BM;2 - kyyeX

(k3) X oX EBK2H- X EB'BHvmMmF- X hbp2iFQp-_XoX SBb "2p- M/ h? _ &
AM/m+2/1Hi> 7 biaTBM _2Q B2Mi iBQM BM i?2 MiB72 QK ;M2i
Lim2kNXeNN9 Ukyy9V- TORRISYRIBIKM im Xyke8N

(kN)E MM MJX E'BBMM /MK2Mi Hb M/ TTHB+ iBQMb QXJ ;M2iB+ J i2"
6B bi 2/BIiBQMX Pt7Q /- IMBi2/ EBM;/QK, Pt7Q / IMBp2 'bBiv S 2h

(jy)ZBM; >m q M;- KBH+ " "2/Qv @SBMiQ-J "F "H2B-2i HX 6h?2 |
:2MQK2 Q7 hrQ@.BK2MbBQM Hp M .2  g*aHlb M@EeR8Hb X6 AM,
UKkykkV- TTX eN&QBRYXR}kRf +bM MQXR+yNR8Yy

(JR) KBF K ? "QMMBXQ/mM+iBQM iQ i?2 h?2Q v @ kaa/ 2JK ;M2iBbK
Pt7Q / a+B2M+2 Sm#HB+ iBQMb- kyyRX
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"B#HBQ; T?v

(jk)SB Q@sB Q w? M;- a?2M;r2B CB M;- CBM?r M G22- *? M;:m G2:
M/ CB2 a? MX 6aTBM .vM KB+b aHQr/QrM M2 " i?2 MiB72 QK
SQBMi BM iQKB+ HHv h?B M G2G2ijkE KAk, UKykRV- TTX 8y98
8ySBKRBRYXRYKRf +bXM MQH2iXR+yy3dy

(jj) _m/QH7 :"Qbb M/ +?8XbIF°tX 2 T?vbRR-CNM@BREM, PH/2M@
#Om ;- kyRkX

(jJO9)YCX IX . X *Q2v M/ aim “i aXSX>SM/BERIQF2QEXI :M2iBbK M/
J;M2iB+ J i2XBHK, aT'BM;2° AMi2 M iBQM H/®®B#HBb?BM ;-
RyXRyydfNd3@j@yj¥@ejkRy@e

(j8).X G MIQM- >X *X q HF2 - 1X _2bbQm+?2- "X PmH //B 7- EX
J+AMiv 2- hX CX >B+Fb->XJX _aMMQr- M/ X _X gBH/2bX 6J ;N
M/J ;MQM .vM KB+b Q7 i?2Zm bB@hrQ@.BK2MbBQM H MiB7:
jX6 AAPvbB+ H 2pBXKkR UKkyReV- TXBRRIRRNTS?2vb _2p"X
NOXkKkROOyd

(je)J "B _ KQb- 62HBt * *> b+QbQ- B++ /Q 6 Bb2M/ - 2i HX ¢
aT2+i° HS?QiQ@ _2bTQMb2 BM 62Saj BIT@ak.#HP2 BpBbH2bX06 A
M/ TTHB+ 8X@MIYykRV- MIBRRXRXj3fb9ReNN@YyKR@YyyRNN@:

(jd)>mB GB- a?m M;+?2M _m M- M/ um@CB w2M;X 6AMi'BMbB+ o
M2iB+ J i2°B Hb 7 QK "mHF iQ i?2 k. GBKBi, L2r 6 QMiB2 b Q7 ¢
Ip M+2/J i2 ' lRKMbd UKyRNV- TOQBRBRIwXY RgFXf /K XkyRKNyyye8

(j3)LX .X J2'KBM M/ >Xq ;M2 X 6 #b2M+2 Q7 62 QK ;M2iBbK Q" |
M2iBbK BMPM2@ Q hrQ@.BK2MbBQM H AbQiSQWBB+>HBb2M#2
_2pB2r G2R@Xkk URNeeV- TTXQRER)y X R gMS?2vb_2pG2iiXRdX
RR X

(jN)C 2@IM;: G22- amM;KBM G22- CB >QQM vQQ- aQQMKBM E N\
SBHFr M; EBK- *?2QH@>r M S 'F- C2@:2mM S "F- M/ >v2Q
6AbBM;@hvT2J ;M2iB+ P /2 BM; BM |Q&BMM® GRPIRM62Sa
ReXRk UkyReV- TTXQBRyXBHIRT +bXM MQH2AiXe#yjysk

(9y)a > ? C2ZMFBMb- G2p2Mi2 _!xb - IM B itBiB - _B+? "/ 6X GX 1p
LQpQb2HQp- M/ 1HIQM CX :X a MiQbX 6" 2 FBM; i? ' Qm;? i?2
GBKBiBMK.p M .2 q Hb J LMB&i2XQAN MM BR j KERQUKY kK V -

TX eNRUBRYXRYj3fb9R9ed@ykk@j9j3N@Yy

(9Ry}?2M; :QM;- GBM GB-w?2M;Hm GB-2i HX 6.Bb+Qp2'vQ7 AMi B
BM hrQ@.BK2MbBQM Hp M .2 g LHim*28eiXideZ8d NMyRdV -
TTX ke8 K@RXyXRyj3fM im Xkkyey
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"B#HBQ,; T?v

(9k)uBMHmM : Q- sm2 CB M;- w?BvQM; ZBm- M/ CBDmM w? QX 6S?
AM/m+2/J ;M2iB+ S? b2 h” MbBiBQM M/ aTBM .vM KB+b BM MiB7
JMSaj JQMQH VMXD ARIKTmi iBQM HNIR2UByHKjpv- TTX R dX
/IQBRYXRYj3fb9R8kI@YykX@yRYydR@ vV

(9j)"2pBM >m M;- :2M2pB2p2 *H "F- 17 0M L p Q@JQ i HH - 2i
2T2M/2Mi 62 "QK ;M2iBbKBM p M.2 g Hb* vbi H/QrMiQ i?2JQI
GBKBiXo6 mMM29eXde8d UkyRdAV- TOBRyYRYIR¥M im XkkjNR

(99)umDmMM .2M;-uBDmMM um-uB+?2MaQM;-2i HXG6: i2@hmM #H2 _QQ
62 QK ;M2iBbK BM hrQ@.BK2MbB QM nH &jj XA XKNX & KByWR,3 V -
TTX NO/QBRYyXRYj3fbOR83e@yR3@yeke@N

(98).X E?mbv BMQp- hX : "22p-0X _ /QpbF B -2i HX 6IHi" 7 bi G b2
aTBM G iiB+2 .vM KB+b BMi?2p M .2 g Hb MiB72 QK ;M2i *Q
SGJ i2 BRFOXd UkykjV- THQBRRRRYX|jf8XyRXK9IeRk3

(9€)ZBw? M;- EVH2 >r M:#Q-*?QM: q M:-ZB MMB CB M;-CBmMM@> r *?
g2M- .B sB Q- M/ sB Q/QM; smX 6P#b2 p iBQM Q7 :B Mi PTiB+
.B+? ' QBbK BM WwB;x ; MiB72 QKL M2 &9 idR® ReM
UKykRV- TTX eN[BBRNOBYKRf +bXM MQH2AiXR+ykR33

(9d)>mB[BMwW? M;-w?mQHB M; LB-*?"BbiQT?2  1X ai2p2Mb- Q72M; "
CQb?m _X>2M/'B+FbQM- GB M; gm- M/ .22T C "Br H X 6* pBiv
GBM2 ° .B+?°'QBbKBM p M .2 g Hb MLBiH"2"2Z @R Q MRNB+-AM,
ReX9 UkykkV- TTKQBRR XRyK3IfbOR8ee@ykk@yyNdy @ 3

(93)* "H "QBt@*QMbi Mi-a Km2H J ¢ b@o H2 Q- H#2 iQ JX mBx-
# FQp- E'xvbxiQ7 H2Fb M/2  EQMB2+xMv- a(# biB2M SBHH2i- CQ
1m;2MBQ *Q QM /QX 6S Q#BM; i?2 aTBM .BK2MbBQM HBiv BM aB
PM.2 g Hb>2i2"Qbi'm+im 2b #vJ ;M2iQ@h" MbTQ iJ2 bm 2K
Ip M+2/ J i2 BIfHOMf UV- TX KRBBMERYYKF /K XkyRky9NOQy

(IN)SX X CQv M/ aX o bm/2p MX 6J ;M2iBbK BM i?2 G v2 2/ h> MbBi
h?BQT?QbT?Si2hU 4IM- 62- M/ LBBRGWBM H 2pBXN"
URNNKV- TTX 80@BRXRRYjfS?vb_2p"X9eX89k8

(8y) X "'2+- . XJIJX a+?H2B+?- : X Pmp~ /- XGQmBbv- M/ CX _Qmt2
S°'QT2'iB2b Q7 GBi?BmK AMi2 '+ HiBQM *QKTQmM/b Q7 i?2 G v
J2i H*? H+Q;2MQT?QATW@Ii2 ME+AN RBEiILWMRNINV- TTX R3R9
R3RBXBRYXRykRfB+8yRNd yR3

(8R). K2b? L B/m C2MD2iB-Jmi?m SX mbi2'B - M/ a BMBp b M a K
i2°M i2iQJIJQHvV#/2MmK .BbmH}/2, k.- 62r@G v2 h” MbBIiBQM@.
T?2QbT? i2 M/ Aib>v/ ' Q;2M 1pQHmMIBQM _2 +iBQM +iBpBiv Qp~
_ M 2X0*RRAKIH2+i " QR KUKkyReV- TTX RONBR YR§ R Ny f
+2H+XkyReX¥ykj8
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"B#HBQ; T?v

(8K)E2@x? Q .m- sBM;@x?B g M;-u M; GBm- S2M; >m- JX A[# H
*22 Er M: M-2ZB?m sBQM;- M/ *? BbiB M EHQ+X 6g2 Fo M
ai +tFBM;-gB/2@_ M;2" M/ : T- M/ _ K Maim/vQMIHi i?BM C
J2i HS?QbT?Q mb h"'B+? H*¥*@ 2MBR2KKAAMReV- TTX Rdj3
RA9/RBRYyXRYykRf +bM MQX8#y8Nkd

(8j)JX CX *Q F- . X JX C "pBb->X > KB/Qp-2i HX 6hmMBM; .BKz
oM@.2"@g Hb MiB72 "QK ;M2iB+ JQii BERmMHM QI Ih7J SajXo
S?vbB+b, *QM/2MbXXRKiZkyRNV- TR BXKOYRYS3IfRjeR@
e93sf #8#%23

(89)EX JQKK M/ 6X AxmKBX 6olah j7Q h? 22@.BK2MbBQM H oB
**vbi H- oQHmMK2i"' B+ M/ JQ T?CHKMW. HXHB7AMTHB2/ * vbi HC
HQ; T99wXe UKyRRV- TTX/QBRKXFReXfayykR33N8B8RRyYyj3Ndy

(88).Kvi'Q 7 M bB2p-CQ 'Bi _X >Qi2MbBmb-J iiB b J ii?B2b2N\
i " QHHBM; i?72 MBbQi QTvQ7 pM.2 q Hb MiB72 QK ;M2ir
atB2M+2 /pdMkRUkKkykRV- 2/@BRYKRRkefb+B /pXX#7jyNe

(8e)1X _2bbQm+?2-JX GQB 2-0X aBKQM2i-_X " HHQmM- X aimM r
60J ;M2iQ2H2+i'B+ JMSaj b * M/B/ i27Q 62?VQ@BX> @B/B+Biv
_2pB2r3%XRy UkyRyV- TABRYyYORRXjfS?vb_2p"XXkXRyy9y3

(8d)sBM;x?B g M;-E2x? Q. m-umu M; 6 2/'BF GBm-2i HX6_ K Ma’
Q7 iIQKB+ HHv h?BM hrQ@.BK2MbBQM HJ ;M2iB+ A°"QM S?Q
ue2SajV * vbi KbXoAM,jkKh UkyReV- TX QERYYNRY 33fky8j@
R83jfjfjfyjRXyN

(83) K#2  J+*°2 "v-C2z 2v _X aBKTbQM- h?m+ hX J B- _Q#2'i .XJ
C bQM 1X .Qm;H b-LB+?QH b "mi+?-*BM/B .2MMBb- _QH M/
M/ M;2H _X>B;?iq HF2 ' X06Zm bB@hrQ@.BK2MbBQM HJ ;MQ
BM MiB72 "QK ;M2iB+ 62SajpB J ;M2iQ@_ B?MBBR2H Qb+QT
_2pB2rR'yRXe UkykyV- TRBROYORRYXjfS?vb_2p"XRYyRXye99Re

(8N)X EX wp2x/BM M/ oXJIR/BROQMQIPXM2iQQTiB+b M/ J ;M2iQQTiBH+
Ji2 ' BXHb * S ' 2bb- RNNdX

(ey)E ibm FBa iQ M/ hF vmFB Ab?B# b?BX 66mM/ K2Mi Hb Q7 J
aT2+i Qb+QBVWQRM B\, b BMRS?VUkBKKV - TX/ QRBBRRB BN f
7TT?vXkykkXN9e8RS8

(eRWX ZXZBm M/aX.X" [2'X6am 7 +2J ;M2iQ@PpBR+ @2 " 1z2+i)
a+tB2MiB}+ AMWRAKKPMYyyV- TTX REBRWRKBBXjfRXRR8y9INe

(ek)6J ;M2iIQ@PTIiB+ 1z2+i-6 ~ / v1z2+i-E2 " 1z2+i- SQH "Bx iBC(
2H2+i " QMBAHWDIRO MMBQM HCQmM™M HQ7 1H2+i"QK ;M2iB+b M,
UkyRdVX

N k



"B#HBQ,; T?v

(ej)gQH7; M; Em+?- _m/QH7 a+? 72 - S2i2° 6Bb+?2 - M/ 6 Mx IH B+7
J ;M2iB+JB+ Qb+QTv Q7 G wWo/HX 8dXmT2BM;2 a2 B2bBM am'7
a+B2M+2bX "2 "HBM- >2B/2H#2 ;, aT BM;2Q0BRWKERW p@fB/2H#2" ;- ky
Nd3@j@eek@®98jk@d

(e9)hQKQV >B:Q- >mBvm M J M- . MB2H "X :QTK M- 2i HX 6G ;2 J
PTiB+ H E2 " 1z2+i M/ AK :BM: Q7 J :M2iB+ P+imTQH2 .QK B
MiB72 QK ;M2iB+ L2inHXSARi@MBkWKkyR3V- TTBd] d3X
RyXRyj3fb9R8ee@yRd@yy3e@ X

(e8)EBbmM; E M;- E2tBM u M;- E'Bi?BF Smi? H i?-. pB/ :X* ?2BHH-
a+?H2B72X 6SQH " J ;M2iQ@PTiB+ HE2 " 1z2+iBM MiB72 "QK ;
J4* -JIJM-62V mM/2° M 1ti2 M H J ;M3BiBwub BB 2HH / )2G B Rir,

" Ry8XR3 UKkykkV- TXBRgERWRWfS?vb 2p"XR¥Y8XR399y9

(ee)>X@*?X J2°iBMb- SXJIXPTT2M22 -CXEmMM2 - X: mTT- .X # K
6X a+? 72 bX 6P#b2 p iBQM Q7 i?2s@_vJ ;M2IQ@PTiB+ H oQI
S?vbB+ H 2pB23dXiQkhfyRV- TMOBRIXRRY jfS?vb _2pG2iiX
3dXy9dRyR

(ed)hQ#B b E KT7  i?- H2t M/2  a2HH- :"2;Q  EH ii- 2i HX 6*Q?2 2Mi
*QMi"QH Q7 MiB72 QK :M2iB 4 amB} 752 QMBS YRRV -
TTX jR |@BRYXRYj3fMT?2QiQMXkyRyXk8N

(e3)] "+ h2 b+? MbFBX 6S?QMQMFQTTHmMM; M aTBMb mM/ G /mM;2]
b+?M2HH2M w2BibF H BK MiB72 QK ;M2iBb+?2M > H#H2Bi2" J

(eNX H MJQQ/v- CQ?M a+? B#H2v- M/ sB Q/QM; smX 61t+BiQM .v
JQMQH v2" h® MbBiBQM J2i H .B+CGHmr Qt2HM B 72 b2>Xd A™MB + H
aQ+B2iv Q7 K2jBdUkXkyReV- TXBRiWXRje9fCPa "XjjXyyy*|N

(dy) H2t M/2  PX :Qmb?+? M/ "2 M/ h ##2 iX 6PM _2bTQMb2 hBK2
+QM/m+iQ° S?QiQ/BDi/Rb b 1AW B8E22NBIWMyRdV- TRFNIdRYRX
RYXRRRAfFRXP1X8eXXNXyNdRYR

(dR) X " mK: iM2> M/ _X "v2 X 6PTiB+ HS ~ K2i BALKITHB}+ iBQMXd
COmM M H Q7 Zm MimKRBK2+U RONMENND- T TE BRj Kk XFOR XN f
CZ1XRNINXKydyy9]

(dk)EmQ@*?2M G M; M/ >mB@E M; h2M;X 6PTiB+ H" H M+2/ .2i2+iBCQ
IVM2 AMi2 72 °QK2i B+ 1HHBE HBRK PiBIX&KBMKkyR8V- TTX 3Ry3
SRRBXBRYXRje9f PX89Xyy3Ry3

(dj)C K2b _X SX " BM-JB+? 2H G2M;/2M-:2Q ;2 ai2r i- M/ g Hi2  CQ
60_2+Qp2'vQ7 #bQHmMi2 #bQ TiBQM GBM2 a? T2b BM hmM #H2 .B
i*Qb+QTv IbBM; 1ti2'M H KTHBim/2 JQ/mH iBQM gqBi? " H M+2/ .
AMAL111l a2MbQ b R@jMkiReV- TTXQBRy EBRYNfCall X
kKyR8XK9I3NNKN

Nj



"B#HBQ; T?v

(d9)*?°BbiQT?2" X q2 H2v-ai2T? MB2JX h2Q- M/ E2Bi? XL2HbQM
LOQBb2 M HvbBb M/ SmMKT@S Q#2 aB;M H .2i2+iBQM rBi?
* /X6 ANMpPpB2r Q7 a+B2MiB}+ ARKIRKNUKYR DV - TABRKjRYy3 X
RyXRyejfRXjeeNd3j

(d8)>2"K M >BMUHZEG QMBFX 1BM g2 Fx2m; 7C X MX rBilgp2Mb+?
~;2X aT'BM;2 - RNNeX

(de)s #B M J2 iPMbB*+ H M/ J ;M2iQ@PTiB+ H AMp2biB; iBQM Q
1H2+i B+ X KP§i2  h?2bBbX kyR3X

(dd)W?Bx?2M J -w?mQ" M GB-E2 GBm- *?22M"> M u2- M/ oQHF2 CX .
hBM@PtB/2 7Q  >B;?@T2 7Q K M+2 1H2+iL QM@TPBOM@WmH iB
B+®Xk UKYyR8V- TTXGRERY XRR8FM MQT? XKkyR8@yyye

(d3)a #BM2 G2Mx M/ J "H2MBMPHH2NK /2" GB+?2i@ mM/ 1H2Fi QM2
F'QbFRIBR #v H2t M/2° GBMM2K MM M/ amb MM2 EC?HX |h
J2/BXBM JQH2FmMH "#BQHQ:B2 1°M 2" mM;b@fG2#2MbKBii2F
aimii; i, Ih"- kyR3X

(ANYQH7; M; .2Ki MtT2XBK2Mi HR?2aDBMK2 @G22 #m+2X "2 HBM-

J2H#2 ;, aT ' BM;2 "2 "HBM >2BBRYXRY Yy *kyNRUXD @ eek@88dNYyC
dx

(3y)J "B2 E'2iK "Qp€-. MB2H M/ 2b@S2M "2b- G /BbH p 62F2i2-
*QMi> bi M/ _ K M aT2+i'Qb+QTv h2+?MB[m2b TTHB2/iQ 6:
>2t ;QM H"Q QM LBL BVQKOiAM,XtbUky RNV -/ DBRRYO d X
JINyfM MQNyXRy9d

(3R). q2HH2 -: > "T-_6*6 "Qr- *2#QHH / - M/ C aiB+?iX 6P B2
2T2M/2M+2 Q7 i?2 SQH ~E2  1z2+i BM 82¥b B+ H+ T29@BR0 AM,
G2ii2dkXRj URNNOV- TTXQXBRyIXRRW KT ?2vb 2pH2iXdkXkyNd

(3k)"X EQQTK Mb-:XJ HBMQrbFB-6X. HH GQM; - .X ai2B m7- JX 6
JX *BM+?22iiB- M/JX 2b+?HBK MMX 61tTH BMBM; i?2 S *~ /QtB
IHi> 7 bi G b2 "@AM/m+2/ .2K ;M2iB>X iB VM EOHOMKYRYV -

TTX k8N K@BRyXRyj3fMK Xk8Nj

(3j) 1b+?2MHQ? -J" iiB iQ-SJ H/QM /Q-2i HX 6IHi~ 7 bi aTB]
b E2viQ 62KiQb2+QM/ .2K :MAiBm iBQMXBAMI UKyRjV -
TTX jjk jjla@BRYXRyj3fMK Xj89e

(39) q2#2°-6 S 2bb ++Q-a :CMi?2°-1J M+BMB-S JPTT2M22 - M/
61Hi> 7 bi.2K ;M2iBx iBQM .vM KB+b Q7 h?BM 62fqURRYV 6BHK
Q7 hBK2@ M/ aTBM@ 2bQHp2/ S?QiQ2KBbbBQM rBi? hBK2
PTiB+ 1tT2 BK2MibXBAM, 2BBXR] UKyRRV- TRMRjKkIRKX
RYXRRyjfT?2vb 2p#XXIXRjk9RK

N9



"B#HBQ,; T?v

(38)C >Q?H72H/-1J ii?B b- _EMQ "2M- M/ E >"2MM2K MMX 6LQM?2]
J ;M2iBx iBQM .vM KB+b Q¥?lvB BF2i X& BRI 33X%i82URNNd V-
TTX 93eR B@BRYXXRRYjfT?vb 2pH2iXd3X93eR

(3e)l itBiB - P *?m#vF HQ@62b2MFQ-C q HQrbFB- J MM- M/ J JCMx
601pB/2M+2 7Q° h?2'K H J2+? MBbKb BM G b2 "@AM/m+2/ 62KiC
.VM KB+bX®d?ANB+ H _2BRBRXMRd UkyRyV- TXXBR g 8 R\RR/Xf
T?2vb 2p#X3RXRKRdAI9YR

(3d)hX _Qi?- XCX a+?2HH2F2Mb-aX H2# M/-PX a+?KBii-.X ai2BH-"
*BM+?22iiB- M/ JX 2b+?HBK MMX 6h2KT2  im 2 .2T2M/2M+2 Q7 G
2K :M2iBx iBQM BM LB, E2v7Q  A/2MiB7vBM; i?2 IM/2 ' HVBM; J2-
S?vbB+ H 2RERIUKYRKV- TXQBRRWRRYjfS?vb_2psXkXykRyye

(33)*?m M;i M; g M; M/ uQM;KBM GBmX 6lHi~ 7 bi PTiB+ HJ MBTm
J ;M2iB+ P /2" BM 62 "QK ;M2iB+LIMB B HDOXD dAWR+ 2
UKkykyV- TRBBXXRR3efb9y83y@QyKy@yyk9e @ j

(SNBp2F IMBF M/ MmMMMB- _ D b2F? ~J2/ T HHB- 1B+ 1X 6mHH2"iQ
S2i2°JXPTT2M22 - M/ ai27 MQ "QM2iiBX 6 MBbQi QTB+ IHi" 7 bi
B+b BM 1TBi tB H*QFHBXb AMPB+RREAKI WkykRV- TX kjk9y9X
/IQBRYyXRyejf8XyyONeNk

(NyWB+? 2HE™ m=- hQ#B b _Qi?-a #BM2 H2# M/-. MB2H ai2BH- JB"
J 'iBM 2b+?HBK MM- M/ > Mb *?"BbiB M a+?M2B/2 X 6lIHi~ 7 b
iBx iBQM Q7 62 QK :M2iB+ h> MbBiBQM J2i Hb, h?2 QH2 Q7 i~
i2° +iBQMX2ovhB+ H 2BBXR3 UkyyNV- TQ BRYYORR X f
S?vb_2p"X3yXR3y9yd

(NREX @uX "B;Qi-JX0QKB -GX>X6X M/ [/2- M/1X"2 m 2T B'2X 6IH
M2iBx iBQM .vM KB+b BM 62  "QK ;M2iB+ *Q# Hi, h?2 QH2 Q7 i?z
AM?2KB+ H SXvb@BHD+mH "L MQb+B2M+2 jJR3IXR QByy8V- TTX Rjd
RYXRYyRefDX+?2KT?vbXkyy8XyeXyRe

(NkWw Bv Q 62B- "2pBM >m M;-S mHJ HBMQrbFB-2i HX 6hrQ@.BK2MtI
62 "QK :M2iBbK BM iQKB+ HHv h?IB Mn62jI2ie2 HBXENAM ,
UKyR3V- TTX d@BRYIKXYj3fbIR8ej@yR3@YyRIN@d

(Nj)>QmHQM; GXw?m M;-SX _X*XE2Mi- M/ _B+? /:X>2MMB;X 6ai Q
M/J :M2iQbi"B+iBQM BM i?2 hrQ@.BK2MbBQM H aiQM2 62 " QK :|
AMS?vbB+ H 2pBRR] UkyReV- TNORRYXWRIRYjfS?2vb_2p"XNjX
Rj99¥d

(N9)M/ 2B EB 'BHVmMF- H2t2v o EBK2H- M/ h?2Q _ bBM:X 6IHi" 7
J MBTmH iBQM Q7 J ;M2iB2pB 2 X7 AN/ 2 MBBRVUBYRYV -

TTX kdjR KQFRYXRRYjf 2pKQ/T?2vIXX3kXkdjR

N8
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(N8 X SX Jv2'b M/ qBHHB2 am+FbKBi?X 6h?2 aTQMi M2Qmb J
*Q# HIXBAM22/BM:b Q7 i?2 Qv H aQ+B2ivQ7 GQM/QMX a2
K iB+ H M/ S?vbB+ KyaXRyMR2URNNV -/ QBR OXE yNoE X
"bT XRN8RXYRjk

(Ne)SX "X CQ?MbQM M/ _X gX *? ' BbivX 6PTiB+ H*QMbi Mib Q7 h’
hB- o- * - JM- 62- *Q- LB- MN/?8b8Bo+t AM,2PNBXRK'URNdIV -
TTX 8y8e BQBRY¥XRRyjfS?vb_2pXXNX8y8e

(NdQQH7; M; aX JX q2 M2 - E i? ' BM :H Mib+?MB;- M/ *H m/B K#°
6PTiB+ H *QMbi Mib M/ AM2H biB+ 1H2+i"QM®@a+ ii2 ' BM; . i
J2i HbX&CAWM, M H Q7 S?vbB+ H M/ *?2KBH3K9 BRQYNW+2 . i
TTX RyRj RQRRXXRyejfRXjkojdek

(N3YX J HBMQrbFB-6X . HH GQM; - CX >X >X B2iD2Mb- SX 0X S }
>X CX JX ar ;i2M- M/ "X EQQTK MbX 6*QMi"QH Q7 aT22/ M/
IHi> 7 bi .2K :M2iBx iBQM #v .B 2+i h> Mb72 Q7 aTBM M:mH °
AM, im 2 S?vOBRR Ukyy3V- TTXQBRSXIBBBIMT?XbRyNKk

(NNECX g HQrbFB- :X JCHH2 - JX .DQ /D2pB+-JX JCMx2M#2 ;- JX
0X- M/ CX X *X "H M/X 61M2 ;v 1[mBHB#  iBQM S Q+2bb2
J :MQMb- M/ S?QMQMb ii?2 62KiQb2+EMibhBKHa+2 pRX0 AM,
G2ii2RlyRXkj Ukyy3V- TRBRE§XRRYjfS?vb _2pG2iiXRYyRXkjd9oyR

(RyypX X CQv M/ aX o bm/2p MX 6PTiB+ H@ #bQ TiBQM aT2+i"
h MbBIiBQM@J2i Hh?BQT?QbT? i2b JSaj UJ3IWb-B62H M/ LBV
_2pB2r9%e XN URNNKV- TTX@BR9XFRFORIS?vb_2p"X9eX8Rj9

(RYyRY KEX "m/MB F- axvKQM CX w2H2rbFB-J ;/ H2M "B QrbF - hc
MB F-hiv M "2M/BFQp-u QME mzK MM-u "QM KQmv H- _Q#
B2+- M/ 17 i GB7b?BixX 6aT2+i Qb+QTv M/ ai m+im  HAM
S?QbT?Q mb h"BbmH}/2 /2B apP{oPAVMB+ H JRZ2XBI HRykkV -

TX KRYKkO@BRY XRyykf /QKXkykRyk93N

(Ryk)Mm/22T :?Qb?-J BM F S HBi- amD M J Biv- oBp2F .rBD- anm
M/ am#? /22T . ii X 0aTBM@S?QMQM *QmTHBM; M/J ;MQM
62r@G v2' MiB72 QK ;M2iB?*vaPEta X0 2R/, PXe UkykRYV -
TXye99[RBRYXRRY|jfS?vb_2p"XR¥jXye99jR

(Ryj)X o +H pFQp -JX S HBi- CX gvxmH - 2i HX 6J ;MQM@SQH °
g Hb MiB72 QK ;M2i 62SBXKRWBXRYN98 UHKYMRIK i)
"SBK,RYy3XRyYyN98 (+QM/ @K i)

(Ry9»X CX w2B;2 -CX oB/ H- h X EX *?2M;- 1X SX ATT2M- : X . 2bb:
. 2bb2H? mbX 6h?2Q v 7Q" .BbTH +Bp2 1t+Bi iBQM Q7 *Q?2
S?vbB+ H _298Rk URNNKV- TTRBRBXRIEBFS?vb_2pXX98Xde3

Ne



"B#HBQ,; T?v

(Ry8) J2'HBMX 6:2M2" iBM; *Q?2 2Mi h>x S?QMQM&QBBY GB:?i SmHb
ai i2 *QKKmMMB-RVBRK®j] URNNdV- TTBRYXR KReXbyyj3 @
RYN3UNeVyXdkR@ R

(RyeJBM@*?2QH G22- *2QQM; >X EBK- AM?Q Er F- 2i HX 6ai"QM; a
*QMTHBM; IMp2BH2/ #v *Q?2 ' 2Mi S?QMQM Pb+BHH iBQMb BM
S?vbB+ H _2mWNBXXR9 UKYyRNV-/TOBRYORRYfS?2vb_2p" X NN X
R99j¥e

(Ryd) " Q /# M/ AKTmHbBp2 aiBKmH i2/ _ K M a+ ii2 "’ BM; " b2/ QM
212+ T KQMBRYXRYKRf +bXDT+H2XXNoBHBeR QM y3fkyfkykjVX

(Ry3%H pBQ :BQ ;B MMB-J iiB I/BM - hQKK bQ *2 - 2i HX 6h2" 22 ix .
1t+Bi iBQM Q7 *Q?2'2Mi _ K M@ +iBp2 SQRNQMBM@KP|jX0 AM.
iBQMb S?8%B4kykkV- TUBRRXRY|j3fbokyy8@ykK@yy33k@d

(RyN) ZB w? M;-JVvF? vHQ Px2 Qp- 1KBH 0BM b "Qbi °K- 2i HX 6*Q?
*QmTHBM; Q7 h2° 22 ix J ;MQMb M/ S?QMQMb BM o M .2 g
72°°QK ;M2iB+ AMbm#BQKRYIMRReRN UkQRR@XK ixBp,
kRy3XRReRN (+Q@AM/@K i)

(RRY)JX "2°M b+QMB- X GXJ ~° - :X "2M2/2F- GX JB;HBQ-JX CQm MM
JX a+ ;HBQiiB- M/ JX " HF MbFBX 6G iiB+2 .vM KB+b Q7 G v2°
UJ4 JM-62-LBswMea2V *QKTQmNM/DXHBAM] 2 pBXRRd
URN33V- TTX RKY®BRRKRRYX S?2vb_2p"X§3XRKy3N

(RRROX E2z2° M/ *X EBii2HX 6h?2Q v Q7 MiB72 "(BRVMR#BH _2bQM M+.
_2pB3BXKk URNSBKV- TT/QRRYARIKYjfS?vb_2pXX38XjkN

(RRka?2M; GBm- M/ 0b :" M /Qb /2H «;mBH - .?BK M "?QrKB+F-2i H
P#b2 p iIBQM Q7 J ;MQM@S?QMQM ai QM; *QmTHBM; BM hrQ@ .
iB72° QK ;M2i i>B;? J ;M2iBS?6e/BBH/BIX02AB 2R ICI2AN " b
UKYykRV- TX yQBERYRRRY|jfS?vb_2pG2iiXRkdXyNd9yR

(RRjym@CB amM-CB @JBM G B- aB@JBM S M;-sm2@Gm GBm- SB
CmMw? M;X 6J ;M2iQ@_ K M aim/vQ7J ;MQM S?QMQM *QmTH
.BK2ZMbBQM H AbBM; MiB72/XQ RV O BM6RSKH Q7 S?vbB+ H
*22KBbi'v GAUKIKKV- TTX RE[QPBBYNRYKRf +bXDT+H2ii X
kK+yyyX]

(RR9D)X 1p2°b- hX E xBKB2 +xmF-6XJ2i2Mb- . X X u FQpH2p- X E °
gQDiQrB+x- CX EQbbmi-JX " v2 - M/ X :"2BHB+?X 6Lm+H2 "~ aT
AM~m2M+2/ M/ .2i2+i2/ #v 1H2+i"QM aTBM SQH "Bx iBQM BM */h
Zm MimK q2HH®»XobBM H _2NB\2%9" UKYyRNV- TIBRYXyY|X
RRyjfS?vb_2p"XNNXXy98jyj

N d
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(RR832# biB M 6X J 2?2 ' H2BM- AHB2 _ /m- S #HQ J H/QM /Q- 2i
aTBM@S?QMQM 1[mBHB#  iBQM BM 62 "BK :M2iB+ AMbmH iQ
1t+Bi iBQMXBAM+2 /pIMeDKkyR3V- 2 QBREXRRkefb+B /pX

"8R 6O

(RRey h F MQ-L ~B- "~ B-uhF ? b?B-EhFb2- M/ E a2FBx r X
M2iB+ S'QT2'iB2b M/ aT2+B}+ >2 i Q7 JSajUQaIM-162- wMV)
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