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Q#D2+i M/ b+2M2 TQBMi +HQmM/X IbBM; ;> T? K i+?BM; K2i?Q/-
BMi?2 M2B;?#Q BM; ;- T? Q7 T'BKBiBp2b 2 7QmM/X h?2 mi?Q
iBQMb 7Q" ;HQ# HM pB; iBQMiQ i?2 #BM TB+FBM; "2 - +iBp2 T
Q++HmbBQMb- M/ }M HHv ;" bT TH MMBM; mbBM; KmHIB 2bQH
TT Q +? Bb ; BM HBKBi2/iQ ;2QK2i'v M/ 'B;B/ Q#D2+ib r?B+?
mbBM; i?2 p BH #H2 b? T2 T'BKBiBp2bX "2°'M2" 2i HX UkyRjV .
mbBM; k. T"TBKBiBp2b bm+? b +B +mH ~ +QMiQm bX S 2iiQ- hQ
UKyRjV /2b+ ' B#2 M Q#D2+i T2 +2TiBQM bvbi2K 7Q° TH M ~ Q#D
+QHQ BK ;2bX .QK 2 2i HX UKkyR9V 7Q+mb QM ;" bT TH MMBM;
T M/IQK Q#D2+ibX h?2 K2i?Q//Q2b MQi mb2 Q#D2+i KQ/2Hb- BMb
;0 bT #H2 bTQib BM i?2 Q#b2 p2/ ;2QK2i'vX "m+?2?QHx 2i HX Uky
TQb2b QM MMFMQrM Q#D2+ib-#mi+ MT2 7Q KTQb2 2biBK iBQNM
mbBM; M BM2 iB HKQ/2H /Im ' BM; i?2 ;7 bT KQp2K2MiX h?2 M22
M/ +QKTmi iBQM iBK2 Bb i?mb ?B//2M BM i?2 Q#Qi KQiBQMX E
/[1"2bb i?2 /IBz2 2Mi 7 BHm 2 KQ/2b i? i+ M? TT2M /m BM; #BM
KBb 2+Q;MBiBQMb-7 BH2/; bTb-TH +2K2Mi BM ++m" +B2b- M/
7 BHM 2 Bb miQK iB+ HHv /2i2+i2/ M/ +Q "2+i2/-Q° ?mK M bm
M/ + MbQHp2i?2 T Q#H2K mbBM; "2KQi2 BMi2 7 +2X



iX 2H i2/ qQ F

h?2 K xQM SB+FBM; *? HH2M;2 kyR8 "2bmHi2/ BM p "BQmb
;2M2° Hb?2H7@TB+FBM; T Q#H2KX *Q "2HH 2i HX UkyReV ;
i?72 S*kyR8 M/ T 2b2Mi ;2M2° HQp2 pB2r M/ bi iBbiB+b Q7

1TTM2 2i HX UkyReV /2b+ B#2 i?2B rBMMBM; 2Mi v 7Q i7%
M iBQM Q7 KQ#BH2 # b2 rBi? d@.P6 K+ M 2 +? HH b?2
AM +QMi” bi- i?2 "Q#QiB+ bvbi2K mb2/ BM i?Bb i?2bBb 2KTH
i? 11?2 "Q#Qi# b2+ M#2}t2/ BM TQbBIiBQM Ub22 a2+iBQM 9X
mb2 }t2/ bm+iBQM ;"BTT2 - r?B+? + M 2t2+mi2 iQT M/ bB/:

M Q#D2+i 7°QK i?2 7°QMi Bb MQi TQbbB#H2X P#D2+i T2 +2T
rBbi@KQmMi2/ _:"@.b2MbQ X aBt? M/@+  7i2/ TBt2H@rBbz
BM+HmM/BM; +QHQ M/ ;2QK2i ' v@# b2/ 72 im 2bX >BbiQ; K #
2biBK i2 TQbi2'BQ T 'Q# #BHBiB2b7Q 2 +? Q#D2+i+H bbX h
b2 "+?BM; 7Q  i?2 TBt2H rBi? K tBKmK T Q# #BHBivX hQT Q" |
?2m BbiB+ HHv mbBM; i?2 2ti® +i2/j. #QmM/BM; #QtX aBKBF
b+ B#2/ BM a2+iBQM dXR- KQiBQMb "2;2M2" i2/ 7°QK T ~ K2i
M/ TQbbB#H2 +QHHBbBQMb "2 /2i2+i2/ mbBM; 722/# +F 7" QI
b+Q 2/ R93 Qmi Q7 RNy TQbbB#H2 TQBMib- "2bmHiBM; BM i?:

h?2 b2+QM/ TH +2 r2Mi iQ um 2i HX UkyReV rBi? h2 K JAh
1TTM2 2i HXUkyReV M/i?2 TT ' Q +? BMa2+iBQM 9XR-i?2B"
2M/2z22+iQ r?B+? + M ; BT Q#D2+ib b r2HH b TTHv bm+iBC(
T QpB/2b ?B;? ++m > +v M/ bT22/X >2°2-Q#D2+i T2 +2TiBQM
K2 bm 2K2Mib 77 QK r'Bbhi@KQmMi2/ b2MbQ X /2Ti?@ QMH
"2+Q:MBiBQM TT'Q +? Bbmb2/iQ /2i2°KBM2 Q#D2+i TQb2bX
"2 2t2+mi2/iQ TB+F i?2 Bi2KbX b bT2+B Hiv-i?22 "2 KQIE
QMHvV BMi2M/ iQ +? M;2 i?2 +QM};m” iBQM BMbB/2 i?2 b?2H7
Q#D2+i Qp2° QM Bib bB/2-bQ i? i BiBb KQ'2 ++2bbB#H2X

h?2 kyRe K xQM SB+FBM; *? HH2M;2 BM+HmM/2/ KQ 2 /B{+m|
D2+ibbm+? bi?2jH# /mK##2HH-1i" MbT 2MiQ "'2~2+iBp2 Q#
?B;?Hv MQM@ "B;B/ Q#D2+ib Ub?B iVX HbQ-i?2 ;2M2" H /B{
M/ i?22 MmMK#2 > Q7 Bi2KbBM+ 2 b2/X 6BM HHv-i?2 M2r biQrB]|

>2°'M M/2x 2i HX UkyReV ‘2 +22/}'bi TH +2 BM #Qi? i?2 TB+
i bF BM i?72 S* kyReX h?2B  bvbi2K +QMbBbib Q7 H ;2 BM
KQmMi2/ QM ?Q BxQMi H BH- 2bmHIBM; BM 2B;?i/2; 22Db (
# b2X h?2 ;’BTT2 Bb +QKTH2t +mbiQK /2bB;M- HHQrBM; #
;- bTbX GBF2 i?2 /2bB;M /2b+ " B#2/ BM a2+iBQM 9XR- i?2 b1
iQ 7 +BHBIi i2iQT- bB/2- M/ 7' QMi H ;> bTbX P#D2+i T2 +2Ti
K2 bm 2K2Mib 7°QK M 1Mb2MbQ j. + K2 X h?2 mi?Q b "2TQ"
~2+iBQMb M/ MQBb2- M/i?2 27Q 2#mBHiIi BM ?2m BbiB+b iQ
+QMi” bi-r2 //2/ b2+QM/ :"@.+ K2 iQ#2 #H2iQ }Hi2  Qm



jXkX P#D2+i .2i2+iBQM

K2Mib Ub22 a2+iBQM 9XkVX aBKBH "HviQ Qm  "+?Bi2+im 2- Q#
Qmi mbBM; M TT'Q +? # b2/ QM 6 bi2° _@*LLU_2M 2i HX kyR8V.
Q#D2+i TQb2b "2 2biBK i2/ mbBM; TQBMi +HQm/ “2;Bbi’ iBQM
TH MMBM;- T'BKBiBp2 b? T2b "2 }ii2/iQ }M/ ;" bT + M/B/ i2 bTC
"2 1?2M }Hi2°2/ mbBM; "2 +? #BHBiv K2 bm™2bX 6Q  /27Q K #H?2Z
K2 bm2K2Mi@# b2/ ?2m BbiB+ Bb mb2/ HBF2 BM a2+iBQM dXRX
KQiBQM i° D2+iQ B2b r2°2 2t2+mi2/ KQbiHv rBi?Qmi 722/# +F- b
?2/1Q #2 2KTHQV2/iQ #2bm 2 i? ii?2i D2+iQ ' B2b "2 +QHHBDbBC
i?72BMp2 b2 FBM2K iB+b T 2b2Mi2/ BM a2+iBQM dXRXkKk T 2p2Mib
2MpB " QMK2Mi /B'2+iHv BM i?2 AE bQHp2 - M/ KQiBQM 2t2+miBQ
2tT2+i2/ +QMi +i 7Q +2b Q++m - HHQrBM; i?2 bvbi2KiQ +QMiBM
"2i°'vBM; i?27 BH2/ Bi2K ii?2 2M/X

JXkX P#D2+i .2i2+iBQM

h?2} " biQ#D2+i/2i2+iBQM 7" K2rQ FiQQz2 "Q#mbi/2i2+iBQM " i
T QTQb2/#v oBQH M/ CQM2b UkyyRV-r?Qi> BM> "+ b+ /2b 7Q
K BMHv i ;2i2/ M/ mb2/7Q 7 +2/2i2+iBQM-1?22 K2i?Q/ Bb +im
;2M2° HQ#D2+ibX

_2+2MiHv- /22T H2 "MBM; i2+?MB[m2b ? p2 #2+QK2 bi i2@Q7@
Tmi2  b+B2M+2 /Bb+BTHBM2b- BM+HmM/BM; K +?BM2 i° MbH iBQI
G2 kyR9V-bT22+? "2+Q:MBiBQM U:" p2b-JQ? K2/- M/ >BMiQM ky
pBbBQM UE Bx?2pbFv- amibF2p2 - M/ >BMiQM kyRkVX h?Bb i 2
p BH #BHBiv Q7 K bbBp2Hv T ° HH2H +QKTmiBM; "+?Bi2+im 2h
H ;2 KQmMib Q7 p BH #H2 H #2H2// i b2ib UE Bb?M 2i HX ky!
HX kyR8c aQM:;- GB+?i2M#2 ;- M/ sB Q kyR8VX AM i?2 +QMi2ti
/22T H2 MBM; TT Q +?2b 2t+2H BM BK ;2 +H bbB}+ iBQM UE Bx"
>BMiQM kyRkV- Q#D2+i /2i2+iBQM UCQ?MbQM-E T i?v- M/ 62B
kyReV- M/ b2K MiB+ b2;K2Mi iBQM U*?2M 2i HX kyR8c GQM;- a??2
kyR8VX

6Q° Q#D2+i /2i2+iBQM- QM2 HBM2 Q7 rQ'F +QMbB/2 b i?2 i bF
7TQHHQr2/ #v+H bbB}+ iBQM M/ b+Q°BM;X :B'b?B+F 2i HX UkyR?9
T QTQb Hb mbBM; _2;BQM Q7 AMi2 2bi U_QAV TQQHBM; iQ "2b
72 im2K TbiQ }t2/bBx2X hQBM+'2 b2T2'7Q 'K M+2- HH “2;BQ
BM bBM;H2 7Q°r '/ T bb U:B'b?B+F kyR8VX 6BM HHv- "2;BQM T
"2;°2bb 7°QK M+?2Q°'biQ "2;BQMb Q7 BMi2 2bi "2 BMi2; i2/ U_2]
i? 11?72 _QATQQHBM; Hv2 Bb MQi 2 bBHv /Bz2 2MiB #H2- bQ i?:
M Hi2"M iBM; i BMBM; b+?2K2 7Q" i?2 T "ib #27Q 2 U_SLV M



iX 2H i2/ qQ F

U+H bbB}+ iBQMVX h?2 Q#D2+i /2i2+iBQM TT'Q +? /2b+ B#
QM i?2 .2Mb2* T "2:BQM /2i2+iBQM M/ + TiBQMBM; TT Q +?
M/ 62B@62B UkyReV-r?B+? #mBH/b mTQM i?2 B/2 b Q7 i?Bb

MQi?2  HBM2 Q7 rQ F T2 7Q Kb #QmM/BM; #Qt "2: 2bbBQM
7Q° 1}t2/ b2i Q7 M+?Q  HQ+ iBQMb BM i?2 BK :2X _2/KQM 2i
BMi'Q/m+2i?BbB/2 M/Q#i BMp2'v:QQ/;2M2  HBx iBQM + T
GBm 2i HX UkyRe- 6aa.0V Q#i BM bHB;?2iHV #2ii2  /2i2+iQ T2
oP* /i b2iX h?2 /p Mi ;2 Q7 i?2b2 K2i?Q/b Bb i?2B" p2'v 7 bi
bBM+2 i?2 KQ/2Hb "2 7mHHvV +QMpQHmMiBQM H M/ pQB/ +Qb
#QmMM/BM; #Qt- T 2/B+iBQM iBK2b 2 BM i?2 Q /2 Q7 ky KbX
HQ / HbQ K2 Mb i? i i?2b2 M2irQ ' Fb + M KQ 2 2 bBHv #2 2p |
2K#2//2/ ? “Ir "2 r?B+? Bb Q7 T iB+mH > BMi2 2bi 7Q" KQ#B
Qi?2  ? M/-T°QTQb H M/ +H bbB}+ iBQM "2 KQ 2 iB;?iHvV +Q
2ti2MbB#BHBiv Ub22 *? Ti2  8VX

AM i?2 +QMi2ti Q7 _:"@. Q#D2+i /2i2+iBQM- i?2 K BM T Q#}
+QKKmMMBiv Bb i?2 H +F Q7 H #2H2/ /2Ti? UQ  2p2M _:"@.V i’
70 bmT2 pBb2/i° BMBM:X >QzK M 2i HX UkyReV T°QTQb2
i? i Bb #H2 iQ H2 "M QM _:"@./ i rBi? T iB HHv p BH #H2 /:
+ Mi> Mb72  H2 "M2/ FMQrH2/:27°QK + i2;Q v rBi? /2Ti? p E
r?2°2/2Ti?/ i BbQMHv p BH #H2 ii2biiBK2X :mTi - >QzK M
BMiQ/m+2 /BbiBHH iBQM b+?22K2-r?22°2 272 2M+2 _:" *Ll
bmT2 pBbBQM /i BM Q' /2 iQi BM /2Ti? *LL QM mM MMQi
h?Bb K2i?Q/Bb HbQ 2p Hm i2/ BMi?Bbi?2bBb bQM2Q7i?2K
/2Ti? Ub22 a2+iBQMb 8X9X9 M/ eXRXRVX

Ry



OX Q#QiB+ avbi2K 7Q 1?2 S*
KyRe

6B:m 2 9XR, h2 K LBK#_Q&b "Q#Qi ii?2 S*kyRe-b?QrBM; i?2 2MiB 2 r
rBi? b?2H7-iQi2- M/ Q#QiX

h?2 K BM TTHB+ iBQM Q7 i?2 K2i?Q/b /2b+ B#2/ BM i?Bb i?2bE
SB+FBM; *? HH2MBKYRRQF TH +2 CmM2 jyi? iQ CmHv j /- kyRe B
T HH2H iQ _Q#Q*mT kyReX AM //BiBQM iQ TB+FBM; Q#D2+ib ]
r?B+? ? / #22M "2[mB 2/ BM i?2 SB+FBM; *? HH2M;2 kyR8- bh2-
7Q+mb2/ QM biQrBM:; Q#D2+ib 7 QK iQi2b # +FBMiQ i?2 b?2Hp2b)

b?2H7 M/ iQi2-rBi? Qm  "Q#Qi BM 7 QMi Q7 BiX

h?2 jN p BH #H2 Bi2Kb Ub22 6B;m 2 9XkV p "B2/ bi'QM;Hv BM
im 2- M/ Qi?2  T'QT2 iB2bX AMT “iB+mH *-i?2°2r2°2p2°v?2 pv
IMK##2HHV- ?B;?Hv MQM@ 'B:B/ Q#D2+ib U h@b?B iV- p2 v bK
~2+iBp2 Q#D2+ib UK2i H/Q; #QrHV-H ;2 Q#D2+ib UT T2 iQr2Hb

RIIT,ffr2#X "+2Bp2XQ ;fr2#fkyReyNyjyRy8kjf?iiT,ff K xQMTB+FBM;+? HH2M
Q°'B;BM HmM p BH #H2X

RR


http://web.archive.org/web/20160903010523/http://amazonpickingchallenge.org/

9X Q#QiB+ avbi2K 7Q°i?2 S* kyRe

=

;s

SR M
—

:i:g

N

6B:m 2 9Xk, h?2 jN /Bz2 2Mi S* Q#D2+ibX "QMmb TQBMib 7Q" 2 */
"2/X AM/BpB/m H BK ;2b T QpB/2/ #v K xQMX

Rk



9XRX J2+? MB+ H .2bB;M

Ur i2° #QiiH2V- M/ Q#D2+ibr?B+?2r2°2? '/ iQ TB+F mbBM; bm+iE
+mTVX aQK2 Q7 i?2b2 6? /6 Q#D2+ibr2 2 ii' B#mi2/ rBi? #QMmb
7TmH TB+FBM; Ub22 6B;m 2 9XkVX hQ 7 +BHBi i2i° BMBM;-i?2 Q1
i?72 T "iB+BT Mib T'BQ iQi?2 +QKT2iBiBQMX

6Q 2 +? i bF- Rk Bi2Kb ? /iQ #2 KQp2/ BMiQ Q"  Qmi Q7 i?2 b?2F
b /B+i i2/ #v DQ# }H2-r?B+?2r b ? M/2/ Qmi Dmbi #27Q 2 i?2 +C
h?2 bvbi2Kr b 2[mB 2/iQ QmiTmi i?2 HQ+ iBQM Q7 HH Q#D2+il
7Q° mT/ iBM; r 2?2Qmb2 K M ;2K2Mi bvbi2K /i # b2VX

h?2 }t2/ bi'm+im 2 Q7 i?2 b?2Hp2b BKTQb2/? "/ +QMbi° BMib Q
i2Kb-BM T "iB+mH " i?2b?2H7 #BMb i?2Kb2Hp2br2°2p2'vM " "Qr
HHv- i?2 #BM ~QQ b r2°2K /27 QK ?B;?Hv "2~2+iBp2 K2i H-r?B+
2z2+ib 7Q i?2 T2 +2TiBQM bvbi2KX LQi2i? i #Qi? +QHQ" M/ /2Ti
z2+i2/ #v i?2 KB "'Q  BK ;2b- bBM+2 i?2 K2i Hr b HbQ "2~2+iBp.
bT2+i mKX

SH2 b2MQi2i? iK Mv+QMi B#miBQMb #v Qi?2 i2 KK2K#2 b BM
H2p2H +QMi QH- HQr@H2p2H +im iQ° M/ b2MbQ™ BMi2°7 +BM;-
Q#D2+i 2;Bbi” iBQM- M/ K2+? MB+ H /2bB;Mr2°2 M2+2bb v iQ
bm++22/X h?2 2MiB 2 bvbi2K Bb /2b+ B#2/ BM Ua+?r x-JBH M- 2

OXRX J2+? MB+ H .2bB; M

g?BH2 K2+? MB+ H/2bB;M Bb MQi i?2 7Q+mb Q7 i?Bb i?2bBb- b
"Q#Qi Bb M2p2'i?2H2bb M2+2bb v 7Q° mM/2 bi M/BM; H i2" +QN
/[2bB;MBM; i?2 2MiB 2 bvbi2K 7' QK b+ i+?2- M Qz@i?2@b?2H7 ~
b2M- i?2 IMBp2'b H _Q#Qib|l_RyX h?21 Ry rQ FbT +2 Bb H ;2 2
KQp2K2Mi BM 7°QMi Q7 HH #BMb Q7 i?2 b?2H7X //BiBQM HHv- i?
HB;?ir2B;?i- M/ Qz2 b b 72iv72 im 2bbm+? b M miQK iB+ U M
MTQM +QMi +irBi? i?2 2MpB " QMK2MiX

hQ "2 +? BMiQ i?2b?2H7-r2 //2] M 2ti2MbBQM rBi? T BbK iB+
2ti2M/BM; jd +K Ub22 6B:m 2 9XjVX PMi?2iBTQ7i?22ti2MbBQM-
i?72 "Q#QiiQ TT ' Q +? Q#D2+ib 7°QK i?2 7°QMi-iQT-Q  7°QK i?2
;' BTT2  Bb "2 HBx2/ b p +mmK  ;"BTT2 @ Q MPBBX2B7Q"  ?B;? p
~QrX h?2p +mmK Bb ;2M2" i2/ #v jRyygp +mmK +H2 M2 KQmMi
Q71?2 "Q#QiX o +mmKDbi'2M;i? + M#2 "2;mH i2/ #v KQiQ Bx2/ #

h?2 bvbi2K mb2b irQ /2/B+ i2/ +QKTmi2 ' bX h?2}'biQM2 +QMi B
Bd@9dNYE U9:>xV T Q+2bbQ" M/ +QMi QHb i?2? “/r "2 M/ ?B;?
r’eBH2 i?72 b2+QM/ QM2 +QMi BMb irQ AMi2H s2QM 18@kedy pk
LoA.A hBi M s :Slb M/ Bb mb2/ 7Q pBbBQM T°Q+2bbBM;X 6Q" i

Rj



9X Q#QiB+ avbi2K 7Q°i?2 S* kyRe

6B;m 2 9Xj, 1M/2z2+iQ rBi? bm+iBQM }M;2° M/ /m H + K2 |

:Slb + M #2 mb2/ iQ ++2H2  i2 i° BMBM:;X i i2bi iBK2-irQ :¢
T HH2H 7Q  i?2 Q#D2+i /2i2+iBQM K2i?Q/ /2b+ B#2/ BM *? T
b2;K2Mi iBQM K2i?Q/ Ub22 a2+iBQM 8XeVX

OXkX _:"@.* Tim 2

.m2 iQ Bib ?B;? "2bQHMIiBQM- HQr r2B;?i- M/ b?Q i KBMBKr
AMi2H 2 Ha2Mb2 a_jyy :"@.b2MbQ r b +?2Qb2M 7i2 2tT2 F

U#V ITT2 /21J2QQr2° /2Ti? U/V ai2 2Q /2Ti?

6B;m 2 9X9, "@.+ Tim 27 QKirQb2MbQ bX LQi2i?2+Q mTiBQN
HQr2  /2Ti? 7° K2X

R9



IXkX _:"@.* Tim 2

b2MbQ bX >Qr2p2 -i?2b2MbQ "  bQK2iBK2b T ' Q/m+2b bvbi2K iB+
Q7i?2b?2H7Ub226B;m 29X9U+VVX "2+ mb2i?2 "iB7 +ibb22K i(
M;H2-i?2v TT2 "QMHV QM QM2 bB/2 Q7 i?2BK ;2-BX2X i?2 H27
T2'bT2+iBp2X hQ #2 #H2 iQ }Hi2' Qmi i?2b2 “iB7 +ib-r2 [/2/
b2MbQ ™ "Qi i2/ #v R3yé Ub22 6B;m 2 9XjVX AK ;2 +[mBbBiBQM B
i i QMHv QM2 BM7" "2/ T°QD2+iQ  Bb +iBp2 i iBK2iQ T '2p2Mi
i?72b+2M2Bb bi iB+-i?BbTQb2bMQT Q#H2KX hQ "2/ m+2i?22z2+
BHHMKBM iBQM-i?22M/2z2+iQ"° HbQ + '"B2b G1.bi'BTb 7Q  HQ-
h?2 :"bi'2 K7'QKi?2b2+QM/ "vb2MbQ '+ M HbQ #2 2tTHQBIi2.
[12Ti? 7°7QK bi2°2Q BM7Q K iBQMX h?Bb ;Bp2b i?B//2Ti? bQm ™+
7Q iB2@#°2 FBM; #2ir22M i?2 irQ a_jyy /2Ti? bi'2 KbX .2Mb2 b
#2ir22M i?2irQ "+ K2 bBb+ H+mH i2/ mbBM; GA"1G a U:2B;2
["i bmM kyRyV-r?B+?r b b2H2+i2/ 7Q Bib "2 H@iBK2 + T #BHB I
aBM+2 i?2 BKTH2K2Mi iBQM M/ _Par TT2 Bb 7 22Hv p BH #H
7Q°r T/ iQBMi2;" i2BMiQ i?2 bvbi2KX

R8






8X P#D2+i .2i2+iBQM J2i?2Q/
8XRX ai 'iIBM; SQBMi, .2Mb2* T

Whole Image Image Regions label densit»y

Classification Detection

Single
Label

Skateboard

Cat

Captioning Dense Captioning

Orange spotted cat
Skateboard with
red wheels
Cat riding a

. skateboard
complexity

Brown hardwood
v flooring

6B;m 2 8XR, 2H iBQMb?BT Q7 P#D2+i .2i2+iBQM M/ .2Mb2 * TIBQMBN
bQM-E 'T i?v- M/ 62B@62B UkyReVX

Sequence
A cat

riding a

label skateboard

h?2 Q#D2+i /2i2+iBQM K2i?Q/ /Bb+mbb2/ BM i?Bb i?2bBb Bb # b
M2irQ FQ7 CQ?MbQM-E T i?v- M/ 62B@62B UkyReVX h?Bb Bb b
.2Mb2* T bQHp2b MQi?2 S 'Q#H2K, h?2 .2Mb2 * TIiBQMBM: i bF
r?Qb2 Q#D2+iBp2 Bb iQ }M/ BMi2 2biBM: "2:BQMb U#QmMMI/BM: #C
M/ + 2 i2/2i BH2/i2tim H/2b+ BTiBQMb 7Q 2 +? Q7 i?2 "2;BQMtE
Bb+HQDb2HV "2H i2/iQ Q#D2+i/2i2+iBQM M/ .2Mb2* TQz2 b mMB
FBHH b22 #2HQrX "B2~v bT2 FBM;- .2Mb2* T "2+2Bp2b M _:" BK
QmiTmib MmMK2 Qmb "2+i M;H2bBM i?2 BK ;2-" MF2/ #v+QM}/2M+
#v i2tim H/2b+ BTiBQM Q7 i?2 "2+i M;H2 +QMi2MibX
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8X P#D2+i .2i2+iBQM J2i?Q/

S5HIJLRQ IHDWXUHYV

&RQY IHDWXUKN[ & [ ; [ <5HIJLRQ &RGH
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. ° :
. | . /670
n [owarena o
5HFRIJQLWLRQ
R 1_|-_|\_N_ZRUN &DWYV ZDWFKI
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— N LT[ +1 %HVW 3URSRVDOV o [ : [ < |
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[i] HQHUDWRUl

5HILRQ VFRUHV

N[:T[+T
&RQY IHDWXUWV | %LOLQHDU
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HIJLRQ IH
L§%[ [

6B:m 2 8Xk, P'B:BM H.2Mb2* T “+?Bi2+im 2X h F2M 7°QK CQ?MbQ
UkyReVX

6B;m 28Xk b?Qrb M Qp2 pB2rQ7i?2 .2Mb2* TM2irQ ' FX AM
rQ F } bi 2ti* +ib 72 im 2b mbBM; i?2 +QMpQHMIiBQM HT i Q"
KQMv M M/ wBbb2 'K M kyR9V- r?B+? r b T°2i° BM2/ QM AK ;.
2i HX kyR8V 7Q BK ;2 +H bbB}+ iBQMX +QMpQHMIBQM H "2
+'2 i2b H ;2 MmK#2 Q7 "2;BQM T°QTQb Hb 7°QK HBbi Q7
T°QTQb Hb "2 LI&@D KERRMmK#2> URyyy T°'QTQb HbV mbBI|
/I2M+2 b+Q 2X h?2 BMi2 K2/B i2*LL 72 im 2b "2i?2M BMi2 T
2 +?2T°QTQb H '2;BQMiQ }t2/bBx2X h?2 7TmHHv@+QMM2+i2.
i?72 b2+QM/@H biHv2 VBbi?2M mb2/iQ +QKTmi2 ?B;?@H2
T°QTQb H 2;BQMX 6BM HHv- M GahJ M2irQ F ;2M2" i2b i2tin
“2:BQMbX AM //BiBQM iQ i?2 T'2i° BM2/ *LL T ‘i-i?2 2MiB 2"
i?72 oBbm H:2MQK2 /i b2i UE'Bb?M 2i HX kyReVX

g?BH2 .2Mb2* T Bbi ;2i2/ 7Q i?2 bQK2r? i KQ 2 +QKTH2t ,
T Q#H2K-BiM2p2'i?2H2bb ? bb2p2°  H /p Mi ;2bQp2° "2H i2/
bQK2 Q7 r?B+? ? p2 #22M bi i2/ BM *? Ti2 j-#mi rBHH #2 “2T:

IM/@iQ@2M/ iIABMBMjX bi iQ bBKBH ~ "+?Bi2+im 2b7Q  Q#D
6 bi2> _@*LL- _2M 2i HX kyR8V-i?2 .2Mb2* T “+?Bi2+im’
2M/@iQ@2M/ rBi?2Qmii?2 M22/7Q° TT QtBK iBQMb- bBM-
iBOQM H v2  Bb 7mHHvV /Bz2 2MiB #H2X

1ti2°M H T QTaBMHBX2Mb2* TBM+HmM/2b ;2M2° H@Tm TQb2

RLJa, LQM@K tBKmK bmTT 2bbBQM- mbm HHv BKTH2K2Mi2/ b bQ iBM; #
i FBM; T°'QTQb Hb r?BH2 Q#b2 pBM; K tBKmK BMi2 b2+iBQM i? 2b?QF
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8XkX P#D2+i *H bbB}+ iBQM

rQ F- Bi Bb bi® B:2i7Q°r */iQ +QMbB/2" 2ti2"M H Q#D2+i T°Q
#2 2tTHQBI2/ H i2° BM *? Ti2  diQ // Q#D2+i T°QTQb Hb 7°Q
Pi?2° “+?Bi2+im 2b ? p2 +H bbB}2 b r?B+? 2 bi'B+iHv iB2/
BMi?2 BK :2 M/i?mb + MMQi 2 bBHvV #2 mb2/ QM 2ti2 M H T
_2/KQM 2i HX kyR8VX

SQTmH * 7> K2eQMiF2¢ TBb # b2/'OMTH@QDT MM ~ /22T H2 "MBM; 7 K2¢
rQ'F7Q i?2GI| b+ 'BTiBM;H M;m ;2X Pi?2 Q#D2+i/2i2+iBQM
# b2/ QM 2MiB 2Hv +mbiQK 7° K2rQ ' Fb UuPGP- _2/KQM 2i H
?2 pBHv KQ/B}2/ 7Q ' Fb Q7 i?2 * z2 7° K2rQ 'F U6 bi2" _@*LL
kyR8VX "Qi? K F2 7m’i?2° KQ/B}+ iBQMb M/ +QK#BM iBQMb
MB[m2b ~ i?2 /B{+mHiX

8XkX P#D2+i *H bbB}+ iBQM

h?2 ;2M2° i2/i2tim H/2b+ BTiBQMb 2 MQi M22/2/ 7Q " Q#D2+i /2
i72 + TIBQMb "2 ;2M2° i2/ 7°QK i?2 BMi2 K2/B i2 ?B:?@H2p2H o:
iQ b- r?B+? Kmbi i?2°27Q 2 #2 ?B;?Hv /2b+ BTiBp2X hQ 2tTHQEF
72 im 2 "2T 2b2Mi iBQM-i?2 M2irQ ' F Bb mb2/ mT mMiBH i?2 Gah.
rBi? +H bbB}+ iBOMH v2 X hrQ K2i?Q/b 7Q  +H bbB}+ iBQM "2 F
#2 /2b+ B#2/ BM i?2 7TQHHQrBM: X

8XkXRX aoJ *H bbB}+ iBQM

GBM2 " aoJb 2t+2H BM H2 "MBM; 7°QK 72r 2t KTH2bX h?2°'2 "2
7Q° +QK#BM iBQMb Q7 T 2i° BM2/ *LL 72 im 2 2ti° +iQ b rBi?
+H bbB}+ iIBQM- BM+HmM/BM; i?2 mi?Q 6b T BQ rQ F QM Q#D2+|
2biBK iBQM Ua+?r "x- a+?mHx- M/ "2?MF2 kyR8VX AM i?Bb + b
iQ +QK#BM2 i?2 T 2i BM2/ .2Mb2* T "+?Bi2+im 2 rBi? i BM2/
+H bbB}+ iBQMX h?2 aoJ b+Q 2 Ui?2 bB;M2/ /Bbi M+2 7" QK i?2 ?
bi?2/2i2+iQ  b+Q 2X

LQi #Hv- HBM2 "~ aoJ i BMBM; Bb p2'v 2{+B2Mi M/ + M #2 +Q|
b2+QM/b 7Q° + b2b rBi? i2M Q#D2+i +H bb2b M/ 2p2M H ;2 M
2t KTH2b U "QmM/ 9yy-yyy BM+Hm/BM; HH M2; iBp2 2t KTH2bVX
i BMBM; + M #2 +QMbi> BM2/iQ i?2 +H bb2b +im HHv T 2b2Mi B
+ b2b-i?BbBM7Q K iBQMBb p BH #H2 U2X;X 7' QK r "2?7Qmb2K
i?Bb + b2-aoJi° BMBM; + M 2p2M #2 T2 ' 7Q K2/ QM@ i?2@ ~v Dmt

K2iiT,ffiQ +2X+2f
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8X P#D2+i .2i2+iBQM J2i?Q/

il
THIRY o
e n.

U#V ITT2'UZ2B/Qr2" /2Ti? U/V ai2 2Q /2Ti? U2V 6mb2/ 2|

6B:m 2 8Xj, :"@.7mbBQM 7 QK irQ b2MbQ ' bX LQi2i?2 +Q "mTiBQ
HQr2' /2Ti? 7° K2-r?B+? Bb +Q "2+i2/ BM i?2 7mb2/ *2bmHi

1bT2+B HHv BM r "2?2Qmb2 miQK iBQM +QMi2tib- i BMBM; i
bBM+2 i?2 MmK#2" Q7 Bi2Kb BM T “iB+mH * #BM Bb #QmM/2/

8XkXkX aQ7iK t *H bbB}+ iBQM

q?BH2 i?2 aoJ TT ' Q +? Bb T'QKBbBM:- Bi /Q2b MQi +? M;2 |
2M2° 02/ #v i?22 M2irQ ' FX AM Q /2 iQ iQ "2}M2 i?2 T°QTQb
TBT2HBM2 M22/b iQ #2 }M2@imM2/ 2M/@iQ@2M/ UQTiBQM H
*LLT “ibVX h?Bb Bb BMp2biB: i2/ mbBM; bQ7iK t+H bbB}+ iE
/Bz2 2MiB #H2 M/ i?mb bi> B;?2i7Q'r */iQi> BM mbBM; # +FT°

8XjX _:"@.S 2T Q+2bbBM;

g?BH2 /2Ti? Bb 2bT2+B HHv p Hm #H2 7Q " mM/2 bi M/BM; i?:
2X:X 7Q°TH MMBM; M Q#D2+i ;" bT-BiBb HbQ /2bB" #H2iQ
KQ/ HBiv7Q i?2 Q#D2+i/2i2+iBQM TBT2HBM2X aBM+2 +QHQ
Hi2/-Qz2 +QKTH2K2Mi 'vBM7Q K iBQM-QM2 + M?QT2i? i
BM+2 b2brBi?i?2 //2/ BM7Q K iBQMX

b /2b+ B#2/ BM a2+iBQM 9Xk- i?2 irQ b2MbQ b + Tim 2 irQ
i?7°22 /2Ti? bi 2 Kb, hrQ /B 2+iHv K2 bm 2/ #v i?2 b2MbQ b- 1
+QKTmi2/ 7°QK i?2irQ _:"bi 2 KbX h?2i?°22/2Ti? bi’2 Kb "2
QM2 +QKKQM 7° K2 Ui?2 mTT2 + K2° BM Qm  + b2V M/ "2
HBM2 * +QK#BM iBQM rBi? T;i2{28M A/ reB+miy - i?2 bi2 ' 2Q bi"
7mb2/ mbBM; HQrr2B;?i- bBM+2i?22 /2Ti? K2 bm 2K2Mib Q7 i
mbm HHvKQ 2T 2+Bb2U#mi MQi Hr vb p BH #H2VX 6BM HH
r?2°2i?2 /Bz2°2Mi /12Ti? bQm +2b /Bb ;"22 #v BMi"Q/m+BM; N\
r2B; wiX AM bmKK “v-r2 Q#i BM i?2 7TQHHQrBM; 2[m iBQMb 7

Ih?2 2tT2 BK2Mih med2l M/ ... =40:0X

Ky



8X9X 1tTHQBIBM; .2Ti? J2 bm 2K2M

K2 bm 2K2M}BE bBM;H2 TBt2H iQ /2TD? K12 2B yPK2Mi

P
D:—Pi—Di; USXRYV
i
X
w= 2t (K tD; KBD)) . UsXkV
| I

SBt2Hb r?2/2 KKBM; >5+K "2 /Bb"2; "/2/2MiB"2HvVX 6B;m 2 8Xj b"
M2t2KTH v b+2M2 rBi? BM/BpB/m H rb2MbQ K2 bm 2K2Mib
[2Ti? K TX

aBM+2i?2 "2bmHiBM; 7mb2/ /2Ti? K TBb mbm HHv bT “b2- M/ N
KQ/mH2b UQ#D2+i /2i2+iBQM- b2K MiB+ b2:K2Mi iBQM- ;> bT b2}
/2Ti? K2 bm 2K2Mib- }HHBM:; QT2  iBQM Bb M22/2/X g2 7QHHQ
2i HX UKYRjV-r1r?2Q mTb KTH2 /2Ti? BK ;2b ;mB/2/ #v ?B;?@ 2b
BK :2X AM +QMi" bi iQ K Mv Qi?2" :mB/2/ mTb KTHBM; TT Q +7?:
MQi bbmK2 “2:mH mTb KTHBM; ;"B/X AMbi2 /- Mv #BM v UQ
r2B:?2i K i'Bt + M #2 mb2/ iQ bT2+B7v i?2 HQ+ iBQM Q7 bQm +2 T
/QK BMX h?Bb K F2b i?2 TT'Q +? TTHB+ #H2 iQ i?2 T 2b2Mi b+
K bFQ7p HB/ TBt2Hb? b MQBM?2 2Mibi'm+im 2X AMp HB/ TBt2}
"2M2° HBx2/0 "B iBOQMUh:0oVT BQ - :mB/2/#vi?2 :"BK ;2X AM i
i?2 >a0b im> iBQM +? MM2H T Qp2/ #2ii2 i? M ;> vb+ H2 BMi2Mb
}JHHBM: QT2 iBQMX

h?2 mTbh KTHBM; Bb 7Q KmH i2/ b M QTiBKBx iBQM T Q#H2K-
2 ;vi2 K
Z 4 Z

KB M; jT%( u Vv)jx+ o j ovjIx+ rilu Dg)j>/Ix ; U8XjV

uv H H H
r?2°2i?22}y biirQ bmKK M/b "2;mH "Bx2i?2bQHmMiBQM mbBM; hQi |
iBQM- M/i?2H bibmKK M/ Bbi?2/ i i2 K- raBtHZh#h ii22 r2B;?ib
#Qp2X 6Q  /2i BHb #Qmi i?2 T"Q#H2K 7Q KmH iBQM M/ i?2 bQ
272 1?72 "2 /2 1Q 62 biH 2i HX UkyRjVX h?2 ;mB/2/ mTbh KTHBM
BM *I. iQ +?B2p2 M2 2 H@iBKRYWVRKDEQ K BIK 2 2V X

LQi2i? ii?Bb ;:mB/2/ mTh KTHBM: r b BKTH2K2Mi2/ 7i2 i?2 S*
.M BM: i?2 +QKT2iBiBQM-r2 2KTHQV2/ “2+m bBp2 bKQQi?BM; )
_"BK ;2X Air b BKTH2K2Mi2/ mbBM;i?2 .QK BMh" Mb7Q K i2+?N
#v : bi H M/ PHBp2B  UKYyRRVX

kR



=
8X P#D2+i .2i2+iBQM J2i?Q/ g
- ~
_2:BOM 62 imm2b

o]

o]

B H I
/C x®

6B;m 2 8X9, aBKTHB}2/ Qp2 pB2r Q7 :"@QMHv 72 im 2 2ti° +iBQN
+H bbB}+GBQRMRIi2b i?72 NBMK#2" Q7 *LL 72 im 2 K Th 7i2"
+QMpPQHMIBQM HH v2 UBRK 7Q  0::@ReVX h?2 BMi2™M H T
Im+BbT QTQb Hb URyyyVR

<
AK ;2 62 imo?p

~
_2:BQM 62 imm2b

o]

o]

8+ D) -
/ *

C

X
AK ;2 62 imm2p

S'QTQb F

M2 iQ‘DT QTQb Hb

6B;m 2 8X8, .2i2+iBQM TBT2HBM2 rBO72MiQi%b H?R2 M@K 2H X7 *LL
72 im2K Tb 7i2°i?2H bi +QMpQHmMiBQM HH v2  U8B8Rk 7Q"
M HT QTQb H;2M2  BQT D TQIm H+R2bURyyyVIX T7(BTBR® M bl
2 [/2/ 7°QK i?2 2ti2’M H T QTQb H ;2M2° iQ  # b2/ QM _
/i X

8X9X 1tTHQBIBM; .2Ti? J2 bm 2K2Mib

> pBM; T7mb2/ /2Ti? KT p BH #H2- i?2 [m2biBQM Bb MQr 21
/[2Ti? K2 bm 2K2Mib BMiQ i?2 Q#D2+i /2i2+iBQM TBT2HBM2X
KQ/B}2/ Q#D2+i /2i2+iBQM TBT2HBM2 r?B+? rBHH #2 2ti2M/:
7Q BM+Q 'TQ  iBM; /2Ti? BMi?2 TQHHQrBM; X

8X9XRX 1ti2’M H _:"@. S 'QTQb Hb

aBM+2 2ti2°M H T QTQb Hb + M #2 BMD2+i2/ 2 bBHv BMiQ i?
i?2 °2;BQM T°QTQb HM2irQ F-QM2r viQ mb2 /2Ti? BM7Q K i
_"@.@# b2/ T°QTQb Hb Ub22 6B:m 2 8X8VX b QM2T “iB+mH
7 bi BKTH2K2Mi iBQM- +QMM2+i2/ +QKTQM2Mi H:;:Q Bi?K +
//IBiBQM HT QTQb HbX hrQ TBt2Hb "2 /22K2/ +QMM2+i2/ B7
i? M i?2°2b?QH/ BMi2 Kb Q7 j. TQbBiBQMWUB-KK Vm MiBEMH M

k k



8X9X 1tTHQBIBM; .2Ti? J2 bm 2K2M

6B;m'2 8Xe, _:"@. # b2/ //BIiBQM H "2;BQM T°QTQb HbX G27i, _:" 7 K
;BQMb H #2H2/ mbBM; i?2 +QMM2+i2/ +QKTQM2Mib H;Q Bi?KX
#QMmMM/BM; #Qt T'QTQb HbX

o
[a8]
] _2:BQM 62 im 2b
o]
o]
T
V3 V3
.QrMb KIPH2"
6B:m 2 8Xd, .2i2+iBQM TBT2HBM2 rBi? *LL 72 im 2b 7°QK _:" M/ /QrM

2M+Q/2/ 12T il2MQi2b i?2 MmK#2™ Q7 *LL 72 im 2 K Th 7i2" i?2 |
+QMpQHMIBQM HH v2 U8B8RK 7Q o0::@ReVX h?2BMi2M HT QT
/Im+BbT " QTQb Hb URyyyVX

M/ +QHIYXUh?2 2ti~ +i2/ +QKTQM2Mib "2 }Hi2 2/ #v bBx2 URy-yy"
KmK bBXx2 7TQRRINWKBMTmiV- +QMp2 i2/iQi?2B  #QmM/BM; #Qt2b-
iQi?2 "2;BQM T ' QTQb HM2irQ 'F "2bmHibX 6B;m 2 8Xe b?Qrb 2t }
;2M2° 012/ T°'QTQb HbX LQi2i? iKQ 2bQT?BbiB+ i2/bi i2@Q7@i?
K2i?Q/b + M 2 bBHV #2 +QMM2+i2/iQ i?2 TBT2HBM2X

8X9XkX //BiBQM H 62 im2J Thb

b KBMBK HHv BMp bBp2 KQ/B}+ iBQM iQ i?2 M2irQ F- /2Ti? +
i?72 "2;BQM T QTQb HM2irQ'F M/i?2 +H bbB}2 bi ;2 b M //BiB¢
hQ i?Bb 2M/- i?2 /2Ti? BM7Q K iBQM Bb +QMp2°i2/ BMIiQ j@+?
+ HH2/>> U:mTi - :B b?B+F-2i HX kyRO9V-r?B+? BM+HmM/2b /Bb"
QmM/- M/ MQ'K H M:H2 iQ ;> pBivX Ai ? b #22M b?QrM i? i b
K2i'B+ HHv K2 MBM;7mH /2Ti? 2M+Q/BM;b "2 #2ii2° ++2Ti2/ #\
[2Ti? U:mTi - :B b?B+F- 2i HX kyR9c :mTi - >QzK M- M/ J HBF |
i?72 M2irQ ' F “+?Bi2+im 2-i?22>> @2M+Q/2//2Ti? Bbi?2M #BHBM

K]



8X P#D2+i .2i2+iBQM J2i?Q/

L

*LLQ c

6B;m 2 8X3, .2i2+iBQM TBT2HBM2 rBi? +QM+ i2M i2/ *LL 72 im 2b
2M+Q/2/ 12Ti2MQi2b i?2 MmK#2 Q7 *LL 72 im 2 K Tb 7i2°
+QMpQHMIBQM HH v2 USB8RK7Q 0::@ReVX h?2BMi2°M HT
Im+BbT " QTQb Hb URyyyVX

iIQi?22 +Q 2+1i 72 im 2 K T bBx2 M/ +QM+ i2M i2/iQ i?2 "7
6B;m 2 8XdVX

h?2 } bi +QMPQHMIBQM HH v2 Q7 i?2 2;BQM T QTQb H M2
+QMM2+i2/ Hv2 Q7 i?2 +H bbB}+ iBQM M2irQ F M22/ iQ #2
/[IBIBQM H72 im 2K TbhX Mv M2rr2B;?ib "2 BMBiB HBx2/ 7"
iBQM-r?BH2 T'2b2 pBM; i?2 Qi?2 T 2i° BM2/r2B;?ibX h™ BM
r2B;?ib b mbm HX

8X9XjX *LL 62 im 2b 7 QK >>

AM+ 2 bBM; i?2 +QKTH2tBiv- QM2 + M +QKTmi2 i?2 0::@Re 72
" BK ;2-#mi HbQ QM i?2 j@+? MM2H >> BK ;2X h?2 "2bmk
UBRk 7Q 2 +? KQ/ HBivV + M i?2M #2 +QM+ i2M i2/ iQ Ryk9
T Q+22/BM; rBi? i?2 "2bi Q7 i?2 .2Mb2* TTBT2HBM2 Ub22 6B

h?Bb TT Q +?? bi?2 /p Mi ;2i? ii?2 2b?2QmH/ #2 H2bb BM
rBi? #BHBM2 ~ /QrMb KTHBM;- bBM+2 i?2 *LL ?2QT27mHHvV ;;°
?B;?2 @H2p2H 72 im 2bX AM/22/-i?Bb K2i?Q/ ? b T Qp2M ml
UmTi - :B b?B+F-2i HX kyR9c a+?r x-a+?mHx- M/ "2?MF2 |

8X9X9X *"Qbb JQ/ H .BbiBHH iBQM

IbBM; i?2 T 2i° BM2/ 0::@Re M2irQ'F QM >> /i Bb MQi B/2
MQi i BM2/ 7Q  i?Bb KQ/ HBivX h> BMBM: 0o::@Re 7 QK b+"
BM72 bB#H2- bBM+2i?22 2 Bb MQ MMQi i2//2Ti?/ i b2ir?B+?
BM i?2 MmK#2 Q7 +H bb2b M/ MMQi i2/ 7" K2bX

k9



8X8X h” BMBM; .2i BHb

AMbi2 /- :mTi - >QzK M- M/ J HBF UkyR8V T°QTQb2 iQ mb2 M
M2irQ FiQ:2M2  i2i?2bmT2 pBbBQM/ i M22/2/7Q i?2Qi?2 KQ.
i?22v + HH * Qbb JQ/ H .BbiBHH iBQMX AM 2Bb2MHRFm22/ :" M2ir
722/@7Q°r "/ QM i?215:";2ZMR2iBM: i?2 i “;2i 72(ignX2 K Th
# +F@T QT ; iBQM bi2T i?2M i° BMb (@M I2ZiR M2BM;F/2Ti?
7> Kig- KBMBKBXxBM: i?2 Q#D2+iBp2

X
KBM i (e 8% UsXx9vV
Wa (Is;1d)2Usq

r?2 @, "2 i?2 r2B;?2ib Q7 i?2 /2Ti? MRiB® F>2 M/BMBM; b2i Q7
K i+?22/ " M/ /2Ti? 7° K2bX LQi2 i? i MQ MMQiUBQM Bb M2+2b
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h #H2 eXe /2i BHb i?2/2i2+iBQM "2bmHib QM i?2/ i b2iX ; B
a KTHBM; ? b #22M mb2/iQ + 2 i2 }p2 bTHBibX h?2 # b2HBM
rQ b2 i? MQM i?2 S*/ i b2iX g?BH2i?2 /i b2i K v #2 ? /2 |
"2 Q7i2M p2°'vbK HHU9W Q7 i?2BK ;:2rB/i? 7Q " +2°i BM/QQ"
"2 ?2 pBHv +Hmii2°2/- BMp2biB; iBQM "2p2 H2/i? ii?2 }t2/
i?72 .2Mb2* T "2;BQM T QTQb HM2irQ"F/Q MQi 2T 2b2Mii?2.
T '2b2Mi BM i?2 /i b2iX hQ "2+iB7vi?Bb-r2 7QHHQr M B/2 Q
M/ mb2 E@J2 Mb +Hmbi2"'BM; QM i?2 ;" QmM/ i mi? #Qt b? T2
iQ Q#i BM #2ii2° M+?2Q  #Qt b? T2bX h?Bb ;Bp2b "Qm;?Hv
Ub22 h #H2 eXeVX b BMi?2 S*+ b2-BM+Q ' TQ iBM; /2Ti? B

KoiiT ,ffrrrX+2Mi mQ@T QD2+iX2m

i9



eXkX .Bb bi2" _2bTQMb2

h #H2 eXe, P#D2+i /2i2+iBQM "2bmHib QM i?2 /Bb bi2 " "2
/1 b2iX
AMTmi o B Mi K S 6 R

2 @ 6879 6334
2 "Qt b? T2 +Hnfbhi2 EFAB2 6831

"@.Uh:oV .BbiBHH iBQM U#&28iBR¥M 8X9X9V
_"@.Uh:oV .BbiX Y +Hmbi2 8383 el

R 2TH +2 }t2/ M+?Q  #Qt b? T2b rBi? b? T2b 2ti® +i2/ 7°QK
/i b2iUb22 i2tiVX

K. 2Ti? K2 bm 2K2Mib }JHH2/ mbBM; i?2 ;mB/2/ mTh KTHBM; K2i?
/2b+ B#2/ BM a2+iBQM 8XjX

h #H2 eXd, S M/ 6R b+Q 2b T2 Q#D2+i QM i?2 /Bb bi2  "2bTQ
J2 bm2H KT .QQ'? M/H2 ."BHH2' 1ti2MbBQM #Qt ai TH2"

S 0:823 0541 0873 1000 0848 0649
6 R 0:712 0399 Q763 Q923 Q736 0627

*QK#BMBM; #Qi? BKT Qp2K2Mib vB ZR3®Xi 2B} M B EX® ®7Qrb
2t2KTH "v /2i2+iQ QmiTmiX

h #H2 eXd b?Qrb i?2 b+Q" 2 /Bbi'B#miBQM + Qbb i?2 Q#D2+i +H
i?7 ir?BH2 HH Qi?2 +H bb2b Q#i BM ;QQ/ 2bmHib-i?2r 2M+7? N\
/IQQ" ? M/H2 +H bb2b T2 '7Q KrQ b2X h?Bb K v #2 /m2 iQ i?2 Mmk
hrQ /Bz2'2Mi /QQ 2?2 M/H2 ivT2br2'2i° BM2/ UFMQ# M/ ? M/H2V |
2t KTH2b BM iQi HX AM +QKT "BbQM- i?2 bi TH2  +H bb ? b ee 2
rQ F rBi? i?Bb /i b2i-KQ 2i° BMBM; 2t KTH2b b?QmH/ #2 “2+Q "/
bm+? +H bb2b rBi? /Bp2 b2 BMbi M+2bX
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eX 1p Hm iBQM

6B;m 2 eXe, P#D2+i /2i2+iBQM 2t KTH2b QM /Bb bi2" "2bTQM

je



dX avbi2K AMi2; iBQM 7Q 1?2
KyRe

dXRX JQiBQM :2M2" iBQM

b H'2 /v K2ZMiBQM2/- i?2 FBM2K iB+ +QMbi> BMib BKTQb2/ #v i
b2p2 2X h?2 p BH #H2 bT +2 Bb p2 vM "Qr- M/ Q#D2+ib + M #2
K2 MBM; i? i i?2 "Q#Qi ? b iQ "2 +? "QmM/ Qi?2° Q#D2+ibX (g2 1
?Qr 72 bB#H2 ;" bTb + M #2 ?2m BbiB+ HHv b2H2+i2/- ?2Qr +QHHE
TiBQMb + M#2 7QmM/- M/ ?Qr KQiBQMb + M #2 ;2M2" i2/ rBi?Qm
TH MMBM; X

dXRXRX >2m BbiB+ :" bT a2H2+iBQM

aQK2Q#D2+ibUBMT "iB+mH " #B; Q#D2+ibV 2[mB 2 ;" bTBM; ib
i? 1i?22; bTBbbm++2bb7mH M/i?2 Q#D2+i+ M#2 HB7i2/ BM +Q
bm+? Q#D2+ib- M A*S@# b2/ 2;Bbi" iBQM rBi? T 2 2+Q /2/ KQ/
T2 ' 7Q K2/-r?B+? Bb MQi i?2 bm#D2+i Q7 i?Bbi?2bBbX 6Q  /2i BH
2i HX UkyRdVX LQi2 i? i QMHv i? 22 Q#D2+ib "2[mB 2/ i?Bb bT2
Im+ii T2-i?22T +FQ7 im#2 bQ+Fb- M/ i?2 T T2 iQr2H "QHHX
6Q° HH Qi?2° Q#D2+ib- ;> bT TQb2b 2 b2H2+i2/ ?2m " BbiB+ H
;2M2° i2irQ # bB+ ;" bTb, iQT ;" bT M/ +2Mi2° ;" bTX
h?2 iQT ;- bT i'B2b iQ ;" bT i?2 j. #QmM/BM; #Qt Q7 i?2 Q#D2+
IbBM; i?2b2K MiB+ b2;K2Mi iBQM "2bmHi-i?2 Q#D2+i TQBMi-r?Q
Bb +HQb2bi iQ i?2 T"QD2+iBQM Q7 i?2j. #QmM/BM; #Qt +2Mi2" B
?2B;?1i Bb +?Qb2M b i?2 K tBKmK ?2B;?i Q7 Q#D2+i TQBMib BM
+?2Qb2M TQbBIBQMX h?2 ;" bT TQbBIiBQM Bb i?2M "2}M2/iQ i?2 M
;" bT Bb Hr vb T2 ' 7Q K2/ 7 QK #Qp2i?2 Q#D2+i- TQBMIiBM; bi" I
*2Mi2° ;7 bTbh "2 7QmM/ mbBM; i?2 k. BK ;2@bT +2 #QmM/BM; ¢
Q#D2+i TQBMi +HQbL2biiQi?2#Qt+2Mi2 " Bb +?2Qb2M-i?BbiBK2 BN
/IB°2+iBQM Bb /2i2 ' KBM2/ #vi?2bm 7 +2 MQ K H2biBK i2/BMi?2
6B;m 2 dXR b?Qrb iQT M/ +2Mi2" ;> bTb QM 2t2KTH v b+2M2bX

id



dX avbi2K AMi2;" iBQM 7Q i?2 S* kyRe

6B;m 2 dXR, >2m BbiB+ ;> bT b2H2+iBQMX G27i, hQT ;> bT QM M
6°QMi ;" bT QM i?2 iBbbm2 #QtX

dXRXkX AMp2 b2 EBM2K iB+b

AMbi2 / Q7 mbBM; ;2M2 B+ FBM2K iB+b bQHp2 7Q° KQiBQMN
;2QK2i'B+ +QMbi® BMib ;Bp2M #vi?2 "~ M;2K2MiiQ bBKTHB7
h?Bb B/2 "2bmHib BM M BMi2HHB;2Mi FBM2K iB+b bQHp2  /°
bm+iBQM TQb2 Bib2H7 Bb BMp B MiiQ Qi iBQMb "QmM/ i?:
i?72 bQHp2 b?QmH/ 2bQHpP2 i?72 BM?2 2Mi "2/mM/ M+v BM i?2
KBMBKBx2 i?2 +? M+2 Q7 +QHHBbBQMb rBi? i?72 2MpB " QMK2\
b # bBb-r2 mb2 b2H2+iBp2Hv / KT2/ H2 bib[m "2b Ua.Ga
EBK kyy8V- bBM+2 Bi T2 '7Q Kb r2HH M2 " bBM;mH "BiB2b M
HmiBQMb 7Q° MQM@ "2 +? #H2 ;Q Hb-r?22 Qi?2° H;Q Bi?KL
g2 m;K2MiBirBi? MmHH@bT +2 QTiBKBx iBQM bi2T-r?B+?"°
b2+QM/ v Q#DBD+iBpPMmMHH bT +2 Q7 i?2 a.GalJ& ©1QBB M K i
HHQrb iQ QTiBKBx2 b2+QM/ 'v Q#D2+iBp2b mbBM; i?2 FBM?Z
r7BH2 biBHH "2 +?BM; i?2 i ;2iTQb2 rBi?i?22M/2z2+iQ X
g2 } bi/2}M2 DQBMi@H2p2H MmHH bT +2 Q#D2+iBp2

g(d=w K 0,9 (4 q)¢°
+w KBBg (g4 +9q)d° UdXRV
+we(q  q9)?
r?2%i2Bb i?2 DQBMBBNI72tD QBMigT QWBiBQRN22 mTT2 M/ HQr2°
DQBMi HBEIBilDQBMi HBKR{?i B2 b??2Q4#HQMp2MB2Mio +QM};m

i?Bb DQBWIBb Mb2/iQ 7Q 'K HBM2 * +QK#BM iBQM Q7 i?2 +Qb
i?Bb Q#D2+iBp2 T°272'b +QMp2MB2Mi +QM}:m" iBQM M/ pC

i3



dXRX JQiBQM :2M2" iBQM

6B;m 2 dXk, S2M HBxBM; TH M2b BM AEbQHp2 X h?2 "2/f#HmM2 TH M2b
"2/f#HmM2 bT?2 2b- "2bT2+iBp2HvX

JQ 2BMi2 2biBM;HVBMi?Bb TTHB+ iBQM-r2 HbQ bT2+B7v* i
TH M2@pBQH iBQM KQ/2H,

hea(¥) = ( K £0;( A% + d)g)* UdXkV

r72°8 MMAbT2+B7v M Q BXWi2/dEW-MM% Bb bQK2 * "i2bB M
TQBMiX h?Bb KQ/2H Bb mb2/iQ pQB/ bT2+B}2/ ? H7@bT +2b rB
U2X;X /Q MQi 2Mi2  i?2 b?2H7 rBi? i?2 + K2 bVX
6BM HHv-r2 Q#i BM i?2 +QK#BM2/ +Qbib

X

fle %)= G(8)* Naga, (%) + haga (%) + Naya, (X)) UdXjV

i2Q
r?2°4Bb i?2 p2+iQ° Q7 DQBMMAQbLRIBQIMbB M TQbBiBQMb Q7 i?2
HBM2 " 2ti2MbBQM M/ i?2 + K& /RIQY BH2-iM22 2 H7 bT +2b r?B+7
"2 pQB/2/ Ub22 6B;m 2 dXkVX h?Bb ? H7 bT +2 T2M HBx iBQM 2
2Mi2' i?2 b?2H7 rBi? i?2 + K2' b-i? i i?2 HBM2 * 2ti2MbBQM Bb
K MBTmH iBQM BMM?2%P2QHHBbBQMb rBi? i?2 "Q#Qi# b2 "2 p

Rh?Bb HbQ mb2b i?2 T2M HBx iBQM Q7 HBM2 " 2ti2MbBQM BM 1[m iBQM UdX|

IN



dX avbi2K AMi2;" iBQM 7Q i?2 S* kyRe

6B;m 2 dXj, LmHHDT +2@QTiBKBxBM; AEX G27i, 6 QMi ;" bTX

PM2 Bi2  iBQM Q7 i?2 bQHp2 + H-bn7H) HAHQRER, mT/ i2

J:J* = a.G@®PR"J) UdX9ovV
N=1 J%J Udx8V
a=J7 x N f(e%xm), UudXeV

r?2RBbi?2i ;2iQ°B2Mi iBQM QF BX2 ZINQX2+iQ  x2 QBM: i?2
+QKTQM2Mi U HHQrBM: Qi iBQM "QBM/i622 FBMBIQMB #BDb V-
C +Q#B M KN iBBti?2 MmMHH bT +2)T QBR+?7Q DK BMBM: e. TQb:
/Bz2 2M+2-BMi?2 bi2T bBx2 7Q  MmHH bT +2 QTiBKBx iBQMX
IbBM: i?Bb +mbiQK AE bQHp2 - Bi Bb TQbbB#H2 iQ "2 +? /B{
b?2H7 M/ iQi2 rBi?Qmi +QHHBbBQMb Ub22 6B:m 2 dXjVX

dXRXjX S " K2i Bx2/JQiBQM S BKBiBp2b

AM 2 "HB2 rQ Fb Ua+?r "x- _Q/2?mibFQ b-2i HX kyReV-r2 .
# b2/ BMi2 ' TQH iBQM bvbi2KX E2v7  K2b bT2+B7vDQBMi@ Q
iIBQMb Q7i?2 Q#QiUQ bm#@; QmTb HBF2i?22M/2z2+iQ VX
DQBMi M/ * "i2bB M p2HQ+Biv M/ ++2H2 iBQM HBKBib- r?t
iQ i?72 F2v7 K2 TQb2X JQiBQMb + M #2 2/Bi2/ BM [2/B+ i2]
T 'iB+mH Hvmb27mH 7Q }t2/ KQiBQMb-bm+? b TT Q +?BM
Q /' QTTBM; Bi2Kb BMiQ i?2 iQi2X Pi?2  KQ 2 /vM KB+ KQiB¢
BM; KQiBQMb- "2 +°2 i2/ QM i?2 ~vX " b2/ QM i?2 b2H2+i2/ ;
F2v7  K2b "2 TH +2/ BM T°2;" bT- ;"  bT M/ 2i +i TQb2bX 6
bKQQi?HvV BMi2 ' TQH i2b #2ir22M i?2 F2v7 K2 +QM};m” iBQM
bT +2iQ ;2M2 i2i D2+iQ B2bX h?2i D2+iQ vBbi?2M 2t2+n
+QHHBbBQMb rBi? Q#D2+ib K vbiBHH #2 TQbbB#H2-i?21|_RYy
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dXkX Pp2" HH avbi2K S2°'7Q K M+

h #H2 dXR, 6BM Hb+Q 2b Q7 i?2iQT 7Qm  i2 Kb 7Q 2 +?

aiQrBM; SB+FBM,;
h2 K a+Q 2h2 K a+Q 2
2H71U>2" M M/2x 2i HX kyReV7iI UGRIM M/2x 2i HX kyReV Ry8
LBK# _Q SB+FBM; UQm bV S6L R3e Ry8
JAh Re9 LBK# Q SB+FBM; UQm bV N d
S6L ReR JAh ed

MM2tT2+i2/ +QMi +1 7Q +2bX h?2 bQ7ir "2+ Mi?2M + M+2H i?2 i
i?72 K M/ 2t2+mi2 "2i° +ii D2+iQ'vX 6 BH2/ Q#D2+ib "2 "2i'B
i?2 TB+FBM; b2[m2M+2X

dXkX Pp2 HH avbi2K S2 ' 7Q K M+2

.M 'BM;i?2 S*kyRe-i?2Q#D2+i/2i2+iBQM TBT2HBM2r bBM M 2
#2bi "+?Bi2+im 2b /2b+ B#2/ BM *? Ti2  8X AMT "iB+mH - /2Ti
mbBM; i?2 bHB;?2iHv BM72'BQ" .QK BM h®” Mb7Q K BKTH2K2Mi iE
T QTQb H ;2M2° iQ  r b mb2/ iQ BM+Q TQ  i2 /2Ti? K2 bm ' 2K2M
aoJ +H bbB}2 r b mb2/ 7Q" +H bbB}+ iBQMX

h?2 bvbi2K ii2KTi2/ #Qi? i?2 TB+FBM; M/ i?2 biQrBM; i bFb bm-
#H2 dXR b?Qrb i?2 }M HQ{+B Hb+Q '2b Q7 i?2iQT 7Qm  i2 Kb Q7
7°QK #Qi? "'mMb b r2HH b M Qp2 ' pB2r pBY2@ BM;piBH #H2 QM
biQrBM; i bF-i?2 bvbi2K biQr2/ 2H2p2M Qmi Q7 ir2Hp2 Bi2Kb BMi
QM2 Q7 i?2 bm++2bb7mHHV biQr2/ Bi2Kbr b KBb ' 2+Q;MBx2/X aB
Qmi Q#D2+ib H 2 /vbiQr2/Ui?2BM7Q K2/ + b2V-i?2 2K BMBM;
+QmH/ MQi #2 /2i2+i2/X g2 MiB+BT i2/ i?Bb T'Q#H2K M/ ? [ #m
K2+? MBbK- r?B+? “2b2i i?2 K bF iQ HH Q#D2+ib 7i2° bQK2 Mm
i2KTib- #mi i?Bb 7 BH2/ /Im2iQ M Q#D2+i bBx2 i? 2b?QH/X h?2 K
i?72 b2+QM/ TH +2- bBM+2i2 K.2H7i bm++2bb7mHHV biQr2/ HH B

AM Qm TB+FBM; mM-i?2 bvbi2K TB+F2/i2M Qmi Q7 ir2Hp2 Bi.
.m2 iQ i?2 /IB{+mHi ~° M;2K2Mib Q7 Bi2Kb BM i?2 b?2H7 #BMb- i
i?7°22 Bi2Kb /m"BM; "2i° +iBQM 7 QK i?2 #BM- bBM+2 i?2v +QHHB
>Qr2p2 - i?2 Bi2Kb 72HH BMiQ i?2 iQi2 M/ r2 2 i?mb +QmMi2/ b
IM7Q imM i2Hv-i?2 bvbi2K Dm/;2/i? iBPMDB/QD22HT72M2M M/
K "F2/i?2Bi2Kb bT 2b2MiBM i?2b?2H7BM i?2QmiTmi}H2X h?2

KPp2 ' pB2?jiTh,ffvQmimX#2fd.Hi3hj@jrBuviiTbh,ffvQmimX#2f"eMVvNPL7/t9
TB+FBMTb,ffvQmimX#2f[NuB.3ypr.+
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dX avbi2K AMi2;" iBQM 7Q i?2 S* kyRe

h #H2 dXk, SB+FBM: _mM i S* kyRe
"BM Ai2K SB+F ."QT _2TQ’i

Im+ii T2
" #MMMV #ORF X K
* b[m2 Fv 2;Xb
+> vQWMb X
+Qz22 X X K
?QQFb X
. b+BbbQ'b
> THmb? #2 X
A +m i BM X
C iBbbm2 #Qt
E
G

P
pa x X

X X X X

bBTTv +mT«
T2M+BH +XnT X k

amK Ry j d

RIBb 2+Q;MBx2/-+Q "2+i2/ QM b2+QM/ ii2KTiX
KAM+Q "2+i "2TQi- "2bmHiIiBM; BM T2M HivX

["QTT2/ Qm b+Q'2 7°QK R8k TQBMib iQ Nd TQBMib Dmbi #2?|
TH +2rBi? #Qi? Ry8 TQBMibX

PMi?2 M H/ v Q7i?22 +QKT2iBiBQM-r2 b?Qr2/i?2 + T #BH
BM M QT2M /2KQMbi® iBQMX AM p2'vbm++2bb7mH /2KQM
b?Qr+ b2/ Qm° #BHBiviQ ? M/H2 #Qi? 6? /6 Q#D2+ib rBi? i?"
T2M+BH +mT U 2[mB 2bFMQ+FBM; Qp2 iQ#2 #H2iQ bm+iBQ
U'2[mB 2b p2°v T'2+Bb2 bm+iBQM TQBMi HQ+ HBx iBQMVX

9k



3X *QM+HmMbBQM

h?Bbi?2bBb T 2b2Mib M2M/@iQ@2M/ TBT2HBM2 7Q° "@. T 2T
iBQM- ;" bT b2H2+iBQM M/ KQIiBQM 2t2+miBQMX "2bB/2b i?2 /2K
2zQ i- b+B2MiB}+ +QMi B#miBQMb r2°2i?2 K2i?Q/ 7Q 7TmbBM; irt
BM; :mB/2/ mTbh KTHBM;- / TiBQM Q7 i?2 .2Mb2* T K2i?Q/ 7Q" Q
BM+Q TQ  iBQM Q7 /2Ti? K2 bm 2K2Mib- M/ +mbiQK BMp2'b2 F
"2 +?BM; BMiQ i?2 b?2H7X

h?2 BM/BpB/m H /2bB;M /2+BbBQMb r2°2 2p Hm i2/ QM i?2 S*
Q#D2+i /2i2+iBQM TBT2HBM2 b?Qrb ;QQ/ T2 7Q 'K M+2 QM #Qi?
bi2> "2bTQMb2/ i b2iX 6BM HHv-i?2 2MiB 2 bvbi2Kr b2p Hm i2/
"2 +?BM; p2'v :QQ/ b2+QM/ M/ i?B°/ TH +2X :2M2° H /2b+ BT
iB'2 bvbi2K ? b #22M bm#KBii2/ M/ ++2Ti2/ 7Q i?2 AMi2 "M iBQN
_Q#QiB+b M/ miQK iBQM UA*_ V kyRd Ua+?r "x-JBH M- 2i HX Kk

TQbbB#H2 2ti2MbBQM TQBMi Bb i?2 2{+B2Mii° BMBM; 7Q" M2r
"2[mB 2/ / BHvBM ?B;?@pQHmMK2r "2?2Qmb2bX P7 T "iB+mH "~ BM
F22TBM;i?2 MMQi iBQMrQ FHQ /HQr- bBM+2 i?Bb Bb 2 bBHV i?:
T iQ7i BMBM;X AMT "iB+mH - i?2 +m " "2Mi bvbi2K "2[mB 2b |
Q7 6M im> H6i° BMBM; b+2M2b rBi? KmHIBTH2 Q#D2+ibX

h?2 K xQM _Q#QiB+b *? HH2NMBD U?2*0mkn#Rdbb Q" Q7 i?72 K xQM
SB+FBM; *? HH2M;2X Ai " Bb2b i?2 /B{+mHiv Q7 2tBbiBM; i bFb
+ /#Q “/ #Qt2b BMbi2 / Q7 iQi2bV- M/ BMi"Q/m+2b M2r ?2v# B/ i
Q#D2+ib M/ i?2M TB+FBM; i?2K BMiQ #Qt2bVX h?2 b?2H7 Bb 2T}
/2bB;M2/ biQ" ;2 bvbi2KX 6Q  Q#D2+i T2 +2TiBQM- i?2 K BM +7?
i BMBM;, > H7 Q7 i?2 Bi2Kb iQ #2 TB+F2/ Q" biQr2/ rBHH #2 M2
T QpB/2/iQ i?2i2 KjyKBM #27Q 2 i?2 mM bi "ibX 1{+B2MiHv ml
+ Tim*'2/i - MMQi i2Bi- M/i° BM +H bbB}2 b rBHH #2 F2v iQ rBN\
>2'2- ?2v# B/ aQ7iK tfaoJd bvbi2K KB;?i #2 TTHB+ #H2, 6Q i?2
p BH #H2 #27Q 2 i?2 mM- i?2 TBT2HBM2 + M #2 i BM2/ 2M/@iC
M2irQ"F+ Mi?2M #2 mb2/iQ 2ti° +i 72 im 2 p2+iQ'b7Q 7 biaold
M2r Q#D2+ibX

R2iiTh,ffrrirX K xQM Q#QiB+bX+QKfOfTB+FBM;+? HH2M;2
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X .2i BH2/ S* "2bmHib

h #H2 XR, .Bbi B#miBQM Q7 p2 ;2 S 2+BbBQM M/ 6R@a+Q"
S*b?2H7 /i b2iX

p2° ;2 S'2+BbBQM

P#D2+i IMBM7X AM7X : BM 6R@a+ !
# "F2Hvn?B/2n#QM2b 0:906 Q959 +0:054 0816
+?2°QF22n2 bvni22nb?B i 0736 Q756 +0:020 0625
+HQ QtnmiBHBivn# mb? 0:888 Q903 +0:015 Q801
+HQmM/n#ENnTHmMb?n#2 ° 0:975 Q980 +0:005 Q0835
+QKK M/n?QQFb 0:678 Q734 +0:056 0617
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