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�++2H2`�iBM; i?2 T`Q+2bb Q7 /�i� +QHH2+@
iBQM- �MMQi�iBQM- �M/ �M�HvbBb Bb �M m`@
;2Mi M22/ 7Q` HBM;mBbiB+ }2H/rQ`F �M/ /Q+m@
K2Mi�iBQM Q7 2M/�M;2`2/ H�M;m�;2b U"B`/-
kyyNVX Pm` 2tT2`BK2Mib /2b+`B#2 ?Qr r2
K�tBKBx2 i?2 [m�HBiv 7Q` i?2 L2T�H "?�b�
bvMi�+iB+ +QKTH2K2Mi bi`m+im`2 +?mMFBM;
KQ/2HX L�iBp2 bT2�F2` H�M;m�;2 +QMbmH@
i�Mib r2`2 i`�BM2/ iQ �MMQi�i2 � KBMBK�HHv
b2H2+i2/ `�r /�i� b2i Uam�`2x 2i �HX- kyRNVX
1K#2//2/ +H�mb2b- K�i`Bt p2`#b- �M/ 2K@
#2//2/ p2`#b r2`2 �MMQi�i2/X q2 �T@
THv #Qi? bi�iBbiB+�H i`�BMBM; �H;Q`Bi?Kb �M/
i`�Mb72` H2�`MBM; BM Qm` i`�BMBM;- BM+Hm/BM;
L�Bp2 "�v2b- J�t1Mi- �M/ }M2@imMBM; i?2
T`2@i`�BM2/ K"1_h KQ/2H U.2pHBM 2i �HX-
kyR3VX q2 b?Qr i?�i rBi? HBKBi2/ �MMQ@
i�i2/ /�i�- i?2 KQ/2H Bb �H`2�/v bm{+B2Mi
7Q` i?2 i�bFR X h?2 KQ/2HBM; `2bQm`+2b r2
mb2/ �`2 H�`;2Hv �p�BH�#H2 7Q` K�Mv Qi?2`
2M/�M;2`2/ H�M;m�;2bX h?2 T`�+iB+2 Bb 2�bv
iQ /mTHB+�i2 7Q` i`�BMBM; � b?�HHQr T�`b2`
7Q` Qi?2` 2M/�M;2`2/ H�M;m�;2bX

R AMi`Q/m+iBQM
L2T�H "?�b� U�HbQ FMQrM �b L2r�`B Q` L2r�`
G�M;m�;2V Bb �M 2M/�M;2`2/- HQr@`2bQm`+2 H�M@
;m�;2 K�BMHv bTQF2M #v i?2 BM/B;2MQmb +QK@
KmMBiv BM E�i?K�M/m o�HH2v- L2T�HX h?2
M�iBp2 bT2�F2` TQTmH�iBQM ?�b /2+HBM2/ 7`QK
R-y9R-yNy Ua?`2bi?�- RNNNV iQ 3ey-yyy 7`QK
RNNR iQ kyRRX h?2 +m``2Mi T`QD2+i +QKT`Bb2b
irQ BMi2`+QMM2+i2/ ;Q�HbX 6B`bi- r2 �BK iQ #2i@
i2` mM/2`bi�M/ L2T�H "?�b� +QKTH2K2Mi�iBQM
bi`m+im`2b BM Q`/2` iQ 2tTHQ`2 #`Q�/2` +`Qbb@
HBM;mBbiB+ ;2M2`�HBx�iBQMbX a2+QM/- r2 H2p2`�;2

Rh?2 /�i� �M/ +Q/2 mb2/ BM i?Bb T�T2` �`2 �p�BH�#H2
�i ;Bi?m#X+QKf#Q`mBx?�M;fM2r�

i?2 �p�BH�#H2 HQr +Qbi `2bQm`+2b �M/ Qm` 2tT2`@
iBb2 BM H�M;m�;2- HBM;mBbiB+b- �M/ /�i� b+B2M+2-
iQ #mBH/ +QKTH2K2Mi�iBQM T`2/B+iBQM KQ/2Hb
iQ 7�+BHBi�i2 Qm` `2b2�`+? QM L2T�H "?�b� +QK@
TH2K2Mi�iBQMX

k GBM;mBbiB+ KQiBp�iBQM

1p2`v M�im`�H H�M;m�;2 ?�b +QKTH2K2Mi�iBQM
bi`m+im`2b r?2`2 � +H�mb2 Bb 2K#2//2/ rBi?BM
� H�`;2` +H�mb�H +QMbiBim2Mi #v � +H�mb2 2K@
#2//BM; T`2/B+�i2X *H�mb�H bvMi�+iB+ bi`m+@
im`2 �M/ H2tB+�H b2K�MiB+b Q7 +H�mb2 2K#2/@
/BM; p2`#b- i?2`27Q`2- �`2 irQ K�DQ` 7Q+mb2b BM
`2b2�`+? QM +QKTH2K2Mi�iBQM UJQmHiQM- kyyNc
"`2bM�M- RNdkVX q2 bim/v i?2 E�i?K�M/m
L2T�H "?�b� /B�H2+i U+7X :2M2iiB UkyyNV 7Q`
.QH�F?� L2r�`V r?B+? Bb ;2M2`�HHv ?2�/@}M�H
UPo H�M;m�;2VX >Qr2p2`- 2K#2//2/ +QKTH2@
K2Mi +H�mb2b BM+Hm/2 #Qi? ?2�/@}M�H �M/ ?2�/@
BMBiB�H +QKTH2K2MiBx2`b- �b b?QrM BM URV �M/
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E�i?K�M/m L2T�H "?�b� ?�b 7Qm` bm`7�+2
7Q`Kb Q7 +QKTH2K2MiBx2`b, irQ ?2�/@}M�H
/?�F­f/?�v­- ?2�/@BMBiB�H FB- �M/ MmHH ?2�/
Uw?�M;- kykRVX AM bim/vBM; +H�mb�H +QKTH2@
K2Mi�iBQM U*SV BM i?Bb H�M;m�;2- QM2 rQmH/
B/2�HHv r�Mi �++2bb iQ �b Km+? H�M;m�;2 /�i�
�b TQbbB#H2 2t2KTHB7vBM; i?2 `2H2p�Mi *S 2K@
#2//BM; bi`m+im`2bX >Qr2p2`- BM Qm` 2tT2`B@
2M+2 i?2 bT22/ Q7 /�i� +QHH2+iBQM �M/ i?2 pQ@
+�#mH�`v `�M;2 �`2 Q7i2M HBKBiBM; 7�+iQ`b BM
i`�/BiBQM�H HBM;mBbiB+ }2H/rQ`FX h?2b2 HBKBi�@
iBQMb M2;�iBp2Hv BKT�+i i?2 /2p2HQTK2Mi Q7 `2@
b2�`+? QM 2M/�M;2`2/ H�M;m�;2b ;Bp2M i?2 H�+F
Q7 [m�MiBi�iBp2 2pB/2M+2 iQ i2bi �M/ +QM}`K
i?2Q`2iB+�H +H�BKbX w?�M; UkykRV bm;;2bib i?�i
/Bz2`2Mi +QKTH2K2MiBx2`b BM L2T�H "?�b� +QM@
i`B#mi2 /Bz2`2Mi bvMi�+iB+ �M/ b2K�MiB+ T`QT@
2`iB2b iQ � *S 2p2M i?Qm;? i?2 bm`7�+2 7Q`Kb
�`2 b22KBM;Hv BMi2`+?�M;2�#H2 #�b2/ QM i?2
;2M2`�H K2�MBM; Q7 i?2 b2Mi2M+2 �b BM i?2 2t@
�KTH2b b?QrM BM URV �M/ UkVX h?2 /�i� 7`QK
i?2 }`bi �mi?Q`Ƕb L2T�H "?�b� }2H/rQ`F b?Qrb
TQi2MiB�H KQ`T?QHQ;B+�H `2bi`B+iBQMb QM K�i`Bt
p2`#b i?�i K�v #2 `2H�i2/ iQ +QKTH2K2MiBx2`
b2H2+iBQMbX
G�`;2- bi`m+im`2/ +Q`TQ`� +QHH2+i2/ 7`QK

MQM@}2H/rQ`F bim/v +�M ?2HT p�HB/�i2 i?2Q`2i@
B+�H HBM;mBbiB+ +H�BKbX am+? +Q`TQ`� T`QpB/2 �
rB/2` `�M;2 Q7 p2`# 7Q`Kb �M/ KQ`2 `2�HBbiB+
/Bbi`B#miBQMb Q7 +QKTH2K2MiBx2` mb2bX *H�mb2@
H2p2H bi`m+im`�H BM7Q`K�iBQM +�M #2 mb2/ iQ `2@
i`B2p2 2K#2//2/ *S +QMbiBim2Mib U2X;X lMB@
p2`b�H .2T2M/2M+B2b `2H�iBQMb Q` H�#2H2/ +QM@
biBim2Mi bi`m+im`2 T�`b2 i`22b �b BM i?2 lS2MM
h`22#�MF UJ+.QM�H/ 2i �HX- kyRjc J�`+mb
2i �HX- RNNjVVX >Qr2p2` MQ bm+? `2bQm`+2b 2t@
Bbi 7Q` L2T�H "?�b�X "mBH/BM; bi`m+im`2/ +Q`@
TQ`� Bb +QbiHv �M/ iBK2@+QMbmKBM; 7Q` bK�HH `2@
b2�`+? ;`QmTbX h?2`27Q`2- i?2 +m``2Mi `2b2�`+?
BMp2biB;�iBM; L2T�H "?�b� *Sb Bb �BK2/ iQ 2t@
THQ`2 i?2 2ti2Mi iQ r?B+? LGS i2+?MB[m2b +�M
?2HT rBi? �++2H2`�iBM; i?2 T`Q+2bb Q7 HBM;mBbiB+
}2H/rQ`F �MMQi�iBQMX

j .�i� �M/ �MMQi�iBQM

ai`m+im`2/ +Q`TQ`� T`QpB/2 M�im`�HBbiB+ /�i�
rBi? bvMi�+iB+ �M/ b2K�MiB+ �MMQi�iBQMb �M/
T`QpB/2 �M BKTQ`i�Mi `2bQm`+2 7Q` HBM;mBbiB+
`2b2�`+? �M/ H�M;m�;2 /Q+mK2Mi�iBQM U>Qpv
�M/ G�pB/- kyRyc /2 J�`M2z2 �M/ SQiib- kyRdVX
"mBH/BM; �MMQi�i2/ +Q`TQ`� 7Q` 2M/�M;2`2/

H�M;m�;2b Bb T�`iB+mH�`Hv #2M2}+B�H- �b HBM;mBb@
iB+ BMbB;?ib �`2 bvbi2K�iB+�HHv b?QrM BM i?2
/�i�- r?B+? �`2 /B`2+iHv `2mb�#H2 �M/ +�M
#2 BKT`Qp2/ #v �/DQBM2/ 2zQ`ib Qp2` iBK2X
>Qr2p2`- i?2`2 Bb MQ �MMQi�i2/ Tm#HB+ +Q`@
Tmb `2bQm`+2 Q7 L2T�H "?�b� +m``2MiHv �p�BH@
�#H2X >Qr2p2`- i?2 PT2M amT2`@H�`;2 *`�rH2/
�;;`2;�i2/ +Q_Tmb UPa*�_V Uam�`2x 2i �HX-
kyRNV- � kyh" +Q`Tmb +Qp2`BM; Ree M�im`�H H�M@
;m�;2b- /Q2b BM+Hm/2 8XdJ" UReeN9 b2Mi2M+2bV
Q7 mM�MMQi�i2/ L2T�H "?�b� /�i�X hrQ M�@
iBp2 bT2�F2` +QMbmHi�Mib �bbBbi2/ BM i?2 �MMQ@
i�iBQM T`Q+2bb 7Q` i?2 T`QD2+i- T`QpB/BM; i?2B`
H�M;m�;2 2tT2`iBb2 QM B/2MiB7vBM; 2K#2//2/
+H�mb2b �M/ p2`#b BM � bK�HH- T`2@b2H2+i2/ b2i Q7
b2Mi2M+2bX q2 rQ`F2/ +HQb2Hv QM `2pB2rBM; �M@
MQi�iBQM rQ`F iQ BKT`Qp2 i?2 �MMQi�iBQM [m�H@
BivX � 7�bi2` �MMQi�iBM; rQ`F bT22/ r�b Q#@
b2`p2/ BM i?2 H�i2` �MMQi�iBQM b2bbBQMbX q2
i?2M mb2/ i?Bb �MMQi�i2/ /�i� iQ i`�BM b?�HHQr
T�`b2`b iQ T`2/B+i 2K#2//2/ +H�mb2b BM L2T�H
"?�b�X
h?2 bim/v 7Q+mb2b QM i?2 *Sb i?�i �`2

?2�/2/ #v /?�F­ U?2�/@}M�HV �M/ FB U?2�/@
BMBiB�HVX h�#H2 R QmiHBM2b i?2 T`2@T`Q+2bbBM;
bi2Tb mM/2`i�F2M #27Q`2 �MMQi�iBQM- BM+Hm/BM;
`2KQpBM; MQM@.2p�M�;�`B +?�`�+i2`b- �HB;MBM;
QM2 b2Mi2M+2 T2` HBM2- �M/ `2KQpBM; b2Mi2M+2b
i?�i ?�/ H2bb i?�M i?`22 rQ`/b BM QM2 HBM2- `2@
bmHiBM; BM � iQi�H Q7 Reeyj +H2�M b2Mi2M+2b H27i
7Q` *S 2ti`�+iBQMXj e39 b2Mi2M+2b r2`2 7QmM/
+QMi�BMBM; i?2 F2vrQ`/ /?�F­- �M/ keey b2M@
i2M+2b r2`2 7QmM/ i?�i +QMi�BM2/ i?2 F2vrQ`/
FBX .?�F­ Bb � ;QQ/ KQ`T?QHQ;B+�H +m2 7Q` i?2
/2i2+iBQM Q7 +QKTH2K2Mi b2Mi2M+2b BM i?2 /�i�-
r?BH2 FB Bb �K#B;mQmb #2ir22M #2BM; � +QK@
TH2K2MiBx2` Q` � T?`�b�H +QMDmM+iBQM Uǵ�M/ǶVX
Pmi Q7 i?2 jj99 b2Mi2M+2b Ue3yYkeeyV i?�i
TQi2MiB�HHv +QMi�BM *Sb- kyy /?�F­@b2Mi2M+2b
�M/ Ryy FB@b2Mi2M+2b r2`2 `�M/QKHv b2H2+i2/
7Q` i?2 �MMQi�iBQM i�bFX a22 �TT2M/Bt \\ 7Q`
i?2 r`Bii2M �MMQi�iBQM ;mB/2HBM2bX
�KQM; i?2 jyy b2Mi2M+2b- e i`m2 2K#2//2/

*Sb r2`2 7QmM/ BM i?2 Ryy FB@b2Mi2M+2b- �M/
KQ`2 i?�M RNy i`m2 2K#2//2/ *Sb r2`2 7QmM/
BM i?2 kyy /?�F­ b2Mi2M+2bX �7i2` i?2 K�Mm�H
�MMQi�iBQM- i?2 �MMQi�i2/ b2Mi2M+2b r2`2 +QM@
p2`i2/ iQ i?2 *QLGG@kyyj b?�`2/ L1_ i�bF
7Q`K�i mbBM; A"P H�#2Hb U�#M2v- RNNRV- �b
b?QrM BM h�#H2 kX

j.�i� rBHH #2 K�/2 �p�BH�#H2 BM :Bi?m# `2TQX

62



.2p�M�;�`B b+`BTi /�i� a2Mi2M+2b
Pa*�_@kyRN `�r b2Mi2M+2b ReeN9
O �+im�H rQ`FBM; b2Mi2M+2b Reeyj
O E2vrQ`/ ǵ/?�F­Ƕ e39
O E2vrQ`/ ǵFBǶ keey
�MMQi�i2/
O iQi�H K�Mm�HHv �MMQi�i2/ jyy
O iQi�H B/2MiB}2/ MQM@2K#2//2/ RyR

h�#H2 R, L2T�H "?�b� Pa*�_ +Q`Tmb bi�imb

h�;b hQF2Mb
OA kjjk
OP RNjj
O" ky3

h�#H2 k, �MMQi�iBQM H2p2H /Bbi`B#miBQM

"2+�mb2 +?mMFb �`2 #v /2}MBiBQM MQM@
Qp2`H�TTBM; b2[m2M+2b Q7 iQF2Mb- i?2 KQ/2Hb
r2 T`2b2Mi #2HQr �`2 mM�#H2 iQ `2+Q;MBx2 `2@
+m`bBp2 bi`m+im`2b U2X;X- � *S 2K#2//2/ BM �M@
Qi?2` *SVX q2 7QmM/ 72r BMbi�M+2b Q7 bm+?
bi`m+im`2b BM i?2 /�i� �M/ +?Qb2 iQ H�#2H QMHv
i?2 2K#2//BM; *S BM bm+? BMbi�M+2bX

9 G2�`MBM; K2i?Q/b

q2 BKTH2K2Mi2/ i?`22 *S +?mMFBM; KQ/2Hb
7Q` "?�b� L2T�H, L�Bp2 "�v2b- K�tBKmK 2M@
i`QTv- �M/ K"1_h pB� L1_.�X 6Q` L�Bp2
"�v2b �M/ K�tBKmK 2Mi`QTv KQ/2Hb- r2 miB@
HBx2/ #Qi? #B;`�K �M/ i`B;`�K 72�im`2b UirQ
�M/ i?`22 rQ`/ iQF2M +QMi2tib rBi? QM2 �M/
irQ i�;fH�#2H +QMi2tib- `2bT2+iBp2HvV �M/ r2
i`B2/ T`2/B+iBM; H�#2Hb BM 7Q`r�`/ �M/ `2p2`b2
/B`2+iBQMb UmbBM; T`2+2/BM; �M/ 7QHHQrBM; M@
;`�K +QMi2tib- `2bT2+iBp2HvVX 6Q` i?2 H�#2Hb
mb2/ �b 72�im`2b- r2 mb2/ T`2/B+i2/ H�#2Hb �b
i?2 72�im`2b r?2M i2biBM; iQ T`2p2Mi H2�F�;2
Q7 i?2 i`m2 H�#2Hb BMiQ i?2 T`2/B+iBQMX
q2 mb2/ i?2 L1_.� Svi?QM HB#`�`v

UED2H/;��`/ �M/ LB2Hb2M- kykRV iQ i`�BM � M2m@
`�H +?mMFBM; KQ/2HX h?2 T�+F�;2 Qz2`b �M
2�bv iQ mb2 BMi2`7�+2 7Q` i?2 L1_ i�bF rBi?
}M2@imMBM; Q7 T`2i`�BM2/ H�`;2 KQ/2Hb 7Q` �Mv
HQr@`2bQm`+2 H�M;m�;2X
q2 }M2@imM2/ i?2 T`2i`�BM2/ +�b2/ K"1_h

KQ/2H ǵ#2`i@#�b2@KmHiBHBM;m�H@+�b2/Ƕ 7Q` Qm`
2tT2`BK2Mi U.2pHBM 2i �HX- kyR3VX L2T�H "?�b�
Bb `2TQ`i2/ �b #2BM; BM+Hm/2/ BM i?2 K"1_h
i`�BMBM; T`Q+2bbX h?2 /�i� Bb bTHBi BMiQ i`�BM@

BM;- p�HB/�iBQM- �M/ i2biBM; b2ib rBi? � `�iBQ Q7
d,k,RX h?2 �p2`�;2 i`�BMBM; iBK2 Bb j iQ 9 KBM@
mi2b rBi? :SlX h?2 ?vT2`@T�`�K2i2` b2iiBM;b
RR 2TQ+?b- Ry r�`KmTb- d #�i+?2b T`Qp2/ iQ #2
i?2 #2bi �KQM; /Bz2`2Mi i`B�HbX � bvbi2K�iB+
Q#b2`p�iBQM Bb i?�i � H�`;2` #�i+? bBx2- Ry 7Q`
2t�KTH2 BM i?Bb +�b2- bB;MB}+�MiHv HQr2`b i?2
�++m`�+v- r?B+? UE2bF�` 2i �HX- kyReV bm;;2bi
BM i?2B` bim/v Q7 /22T H2�`MBM; bi`m+im`2bX

8 _2bmHib �M/ /Bb+mbbBQM

6B;m`2 R �M/ h�#H2 j b?Qr i?2 iQF2M �++m`�+v
�M/ +?mMF T`2+BbBQM- `2+�HH- �M/ 6R b+Q`2bX 6Q`
�HH i?2 K2i`B+b 2t+2Ti `2+�HH- BM+`2�bBM; i?2
M@;`�K +QMi2ti 7`QK #B;`�K iQ i`B;`�K BK@
T`Qp2/ i?2 K�tBKmK 2Mi`QTv KQ/2Hb- r?2`2�b
i?2 2ti`� i`B;`�K +QMi2ti /2+`2�b2/ i?2 T2`7Q`@
K�M+2 7Q` M�Bp2 "�v2b �+`Qbb �HH K2i`B+bX
q2 ?vTQi?2bBx2/ i?�i `2p2`bBM; i?2 Q`/2` Q7

T`Q+2bbBM; rQmH/ #2 #2M2}+B�H 7Q` ?2�/@}M�H
H�M;m�;2b HBF2 L2T�H "?�b�- bBM+2 i?2 2K#2/@
/2/ +H�mb2 �TT2�`b #27Q`2 i?2 K�BM p2`# UQ`@
/2`, a *S oV BM i?2 /27�mHi TQbBiBQM- BM +QM@
i`�bi iQ i?2 ?2�/@BMBiB�H rQ`/ Q`/2` UQ`/2`, a
o *SV Q7 H�M;m�;2b HBF2 1M;HBb?X >Qr2p2`- i?2
`2bmHi /B/ MQi b?Qr �Mv #2M2}i iQ T2`7Q`K�M+2-
2p2M /2+`2�bBM; i?2 T2`7Q`K�M+2 Ui?2b2 r2`2
QKBii2/ 7`QK 6B;m`2 R #mi b?QrM BM h�#H2 jVX
h?Bb bm;;2bib i?�i mbBM; `B;?i@iQ@H27i T`Q+2bb@
BM; QMHv K�v MQi #2 �M �TT`QT`B�i2 H2�`MBM;
Q`/2` `2;�`/H2bb Q7 i?2 ?2�/2/M2bb Q7 � M�im@
`�H H�M;m�;2X 1p2M i?2 ?2�/@}M�H *Sb �b BM
URV b?Qr � ǵ#�+Fr�`/Ƕ `2H�iBQM #2ir22M i?2
K�BM p2`# �M/ i?2 +QKTH2K2MiBx2` ?2�/ Q7 i?2
2K#2//2/ +H�mb2c i?2 `2K�BMBM; b2Mi2M+2 2H2@
K2Mib /Q MQi K�BMi�BM #�+Fr�`/ `2H�iBQMb 7Q`
2p2`v T�B`X
h?2 K"1_h@#�b2/ L1_.� KQ/2Hb b?Qr

+QKT�`�#H2 T2`7Q`K�M+2 iQ i?2 K�tBKmK 2M@
i`QTv KQ/2Hb rBi? i`B;`�K 72�im`2bX h?2
L1_.� KQ/2H b?Qr2/ BKT`Qp2/ �++m`�+v
UNeW pbX NRW #mi bHB;?iHv HQr2` 6@b+Q`2 UeNW
pbX dkWV- rBi? L1_.� b?QrBM; ?B;?2` `2@
+�HH i?�M K�tBKmK 2Mi`QTv UddW pbX eNWV
#mi HQr2` T`2+BbBQM UejW pbX d8WVX q2
K�Mm�HHv `2pB2r2/ i?2 T`2/B+iBQMb 7Q` 2p2`v
2Mi`v BM i?2 i2bi b2iX h?2 L1_.� 7mM2@
imMBM; KQ/2Hb T`2/B+i i?2 `B;?i 2/;2 Q7 i?2
*S rBi? RyyW �++m`�+v- �M/ i?2 H27i@2/;2 rBi?
eNW �++m`�+vX h?2 T`2/B+iBQM �++m`�+v `2bmHi
K�i+?2b i?2 H�M;m�;2 ivTQHQ;B+�H 72�im`2 Q7

63



0 20 40 60 80 100
vDlue

1Dive BDyes BigrDm

0DxEnt BigrDm

1Dive BDyes TrigrDm

0DxEnt TrigrDm

1ERDA

ex
pe

rim
en

tB
nD

m
e

DccurDcy
precisiRn
recDll
fE1

6B;m`2 R, h�;@H2p2H �++m`�+v �M/ +?mMF@H2p2H T`2+BbBQM- `2+�HH �M/ 6R b+Q`2 7Q` iQT@T2`7Q`KBM; KQ/2HbX
h�#H2 j +QMi�BMb KQ`2 /2i�BHb Q7 Qi?2` KQ/2HbX

2tT2`BK2MinM�K2 iQFb T?`�b2b +Q``X �++X T`2+X `2+X 7#R
L�Bp2 "�v2b lMB;`�K ke3 Rj R ejX3R kXRd dXeN jXjN
J�t1Mi lMB;`�K ke3 Rj y 8kXk9 yXyy yXyy yXyy
L�Bp2 "�v2b "B;`�K ke3 Rj Ry dkXyR 9RXed deXNk 89Xy8
J�t1Mi "B;`�K ke3 Rj Ry 3jXNe 83X3k deXNk eeXed
L�Bp2 "�v2b h`B;`�K ke3 Rj d ekXjR RkXNe 8jX38 kyXNy
J�t1Mi h`B;`�K ke3 Rj N NRX9k d8Xyy eNXkj dkXyy
L�Bp2 "�v2b "B;`�K "�+Fr�`/ ke3 Rj R ekXeN dXeN dXeN dXeN
J�t1Mi "B;`�K "�+Fr�`/ ke3 Rj e NyXed 9yXyy 9eXR8 9kX3e
L�Bp2 "�v2b h`B;`�K "�+Fr�`/ ke3 Rj y 8eXj9 yXyy yXyy yXyy
J�t1Mi h`B;`�K "�+Fr�`/ ke3 Rj y eyXyd yXyy yXyy yXyy
L1_.� k9k Rj Ry NeXk3 ekX8y deXNk e3XNd

h�#H2 j, 1tT2`BK2Mi�H `2bmHib, MmK#2` Q7 iQF2Mb UiQFbV- MmK#2` Q7 +?mMFb UT?`�b2bV- MmK#2` Q7 +Q``2+i
+?mMFb U+Q``XV- iQF2M �++m`�+v U�++XV- +?mMF T`2+BbBQM UT`2+XV- +?mMF `2+�HH U`2+XV- �M/ +?mMF 7@b+Q`2 U7#RVX

L2T�H "?�b� #2BM; ?2�/@}M�HX �b T`2pBQmbHv
/Bb+mbb2/- ?2�/@}M�H +QKTH2K2MiBx2`b bvMi�+@
iB+�HHv �TT2�` QM i?2 `B;?i T2`BT?2`v Q7 i?2
+H�mb2- #27Q`2 i?2 K�BM p2`#- �M/ i?2`27Q`2 i?2
`B;?i 2/;2 Q7 i?2 +H�mb2 Bb KQ`2 T`2/B+i�#H2 /m2
iQi?Bb bi`QM; HBM;mBbiB+ +m2X h?Bb +QmH/ �HbQ
b?Qr i?2 #2M2}i Q7 i?2 K"1_h KQ/2HǶb #B@
/B`2+iBQM�H i`�Mb7Q`K2`- r?B+? Bb 2tT2+i2/ iQ
#2 ;QQ/ �i +�Tim`BM; #Qi? ?2�/@}M�H *S �M/
Qi?2` +QKTQM2Mib rBi? /Bz2`2Mi ?2�/2/M2bbX
AM +QMi`�bi- i?2 /B{+mHiv BM T`2/B+iBM; H27i

*S #QmM/�`B2b K�v `2~2+i +Q`Tmb /Bbi`B#m@
iBQM�H 7�+ibX 6B`bi- i?2 ?2�/@BMBiB�H +QKTH2@
K2MiBx2`b �`2 KQ`2 `�`2Hv mb2/ BM i?2 /�i�
b2i i?�M i?2 ?2�/@}M�H QM2b- 2p2M i?Qm;? #Qi?
FBM/b �`2 ;`�KK�iB+�H BM i?Bb H�M;m�;2X a2+@

QM/- Qi?2` HBM;mBbiB+ +QKTQM2Mib- bm+? �b MQmM
T?`�b2b �M/ �/p2`#B�Hb- K�v Q++mTv i?2 H27i
T2`BT?2`v Q7 �M 2K#2//2/ *S bi`m+im`2X
*QMbB/2`BM; i?2 bK�HH bBx2 Q7 i?2 i`�BMBM;

/�i�- i?2 �++m`�+v Q7 i?2 KQ/2H ?2�pBHv /2@
T2M/b QM i?2 i`�BMBM; /�i�- �b b?QrM #v i?2
Ry@7QH/ +`Qbb p�HB/�iBQM `2bmHib BM h�#H2 9X

�//BiBQM�HHv- r2 T`QpB/2 +QmMib 7Q` K�i`Bt
U2K#2//BM;V p2`#b 7Q` i?2 2MiB`2 �MMQi�i2/
/�i� b2iX Ua22 7mHH HBbi BM �TT2M/Bt "XV Pm` QM@
;QBM; HBM;mBbiB+ }2H/rQ`F /�i� bm;;2bib � KQ`@
T?QHQ;B+�H `2bi`B+iBQM BM L2T�H "?�b� K�i`Bt
p2`#b BM +QKTH2K2Mi�iBQM +QMbi`m+iBQMb, �b@
T2+im�H bm{t KQ`T?2K2 नं U�- AS�,(@)V- M2p2`
�TT2�`b QM 2K#2//BM; p2`#X h?2 K�i`Bt
p2`# /Bbi`B#miBQM b?Qrb i?�i i?2 KQ`T?2K2 गु
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7QH/ iQFb T?`�b2b +Q``X �++X T`2+X `2+X 7#R
R j3j Re y 93X8e y y y
k jky Re Rj NkX8y deX9d 3RXk8 d3XdN
j 9Rd Re RR 38Xjd e9XdR e3Xd8 eeXed
9 9R3 Re y 9RXR8 y y y
8 j33 Re y eRX3e y y y
e jjj Rd k 3RXy3 NX8k RRXde RyX8j
d jjR RN 8 3kXd3 k8 keXjk k8Xe9
3 kd8 Re RR 3eXNR e9XdR e3Xd8 eeXed
N k3R Re R8 NdX8R NjXd8 NjXd8 NjXd8
Ry k38 Re RR N9XjN 88 e3Xd8 eRXRR
K2�M j9jXR ReX9 eX3y ddXkR j3XNk 9RXNj 9yXjk
bi/ 8kXj yXNk 8XeN R3Xdk j9Xyd j8X3y j9X39

h�#H2 9, Ry@7QH/ +`Qbb p�HB/�iBQM Q7 L1_.� KQ/2H

Um- AS�,(u)V- 7`2[m2MiHv �TT2�`b BM 2K#2//BM;
p2`#b BM i?2 +Q`Tmb r?B+? bmTTQ`ib i?2 ;2M2`@
�HBx�iBQMX

e *QM+HmbBQM
Pm` 2tT2`BK2Mib i`�BMBM; b?�HHQr T�`b2`b 7Q`
L2T�H "?�b� +QKTH2K2Mi T?`�b2b ?�b b?QrM
i?2 TQi2MiB�H mb2 Q7 LGS iQQHb BM �bbBbiBM; +Q`@
Tmb �MMQi�iBQM 7Q` }2H/rQ`F `2b2�`+? BM 2M/�M@
;2`2/ H�M;m�;2b BM ;2M2`�HX q2 bm++2bb7mHHv
�+?B2p2 bQK2 ?B;? KQ/2H T2`7Q`K�M+2 rBi? i?2
p2`v HBKBi2/ /�i� bQm`+2 UH2bb i?�M jyy K�M@
m�HHv �MMQi�i2/ b2Mi2M+2b- kW Q7 i?2 2MiB`2
Pa*�_ L2T�H +Q`TmbVX h?2 T`Q+2/m`2 K�v
#2 mb2/ �b � bi�`iBM; bi2T BM /2p2HQTBM; KQ`2
bi`m+im`2/ +Q`TQ`� 7Q` }2H/rQ`F2`bX
6m`i?2`KQ`2- i?2Q`2iB+�H HBM;mBbiB+ BMbB;?ib

�HbQ bm;;2bi � M2r T2`bT2+iBp2 iQ BMi2`T`2i i?2
KQ/2H T2`7Q`K�M+2X 6Q` 2t�KTH2- r2 H2�`M2/
i?�i i?2 `B;?i #QmM/�`v Q7 i?2 +H�mb2 Bb KQ`2
T`2/B+i�#H2 i?�M i?2 H27i #QmM/�`v Q7 � +H�mb2
7Q` ?2�/@}M�H *SbX h?Bb K2�Mb KQ/2H T2`7Q`@
K�M+2 rBi? i?2 i`�/BiBQM�H ǵA"PǶ �MMQi�iBQM
bivH2 +QmH/ b?Qr � HQr2` T2`7Q`K�M+2 i?�M QM2
rBi? �M �MMQi�iBQM bivH2 Q7 ǵA1PǶ Uǵ1Ƕ, 2M/
Q7 i?2 *S +H�mb2V 7Q` #2BM; i?2 2t�+i b�K2
KQ/2HX h?2`27Q`2- i?2 /B`2+iBQMb 7Q` BKT`Qp@
BM; Qm` +?mMFBM; KQ/2H T2`7Q`K�M+2 b?QmH/
MQi QMHv #2 b22FBM; ?B;?2` H�#2H �++m`�+v- #mi
�HbQ K�BMi�BMBM; ;QQ/ HBM;mBbiB+ mM/2`bi�M/@
BM; Q7 i?2 H�M;m�;2X
SQbbB#H2 7mim`2 /B`2+iBQMb +�M 7m`i?2` BK@

T`Qp2 i?Bb rQ`FX aim/B2b b?Qr i?�i �MMQi�@
iQ` 2tT2`iBb2 ?�b � bi`QM; BM~m2M+2 QM i?2 �M@

MQi�iBQM �++m`�+v �M/ bT22/ U"�H/`B/;2 �M/
S�HK2`- kyyNVX Pm` H�M;m�;2 +QMbmHi�MibǶ
2tT2`iBb2 ?�b ;`QrM bB;MB}+�MiHv i?`Qm;?Qmi
i?2 2tT2`BK2MiX a2iiBM; mT �;`22K2Mi i2bib
7Q` �MMQi�iQ`b iQ `2pB2r Qi?2`bǶ �MMQi�iBQM
rQ`F K�v #2 ?2HT7mH iQ BKT`Qp2 7mim`2 �+@
+m`�+v- �Hi?Qm;? i?2 �MMQi�iBQM iBK2 KB;?i
#2 T`QHQM;2/ �M/ KQ`2 �MMQi�iQ`b rQmH/ #2
M22/2/X h?2 /22T H2�`MBM; L1_.� KQ/2H
b?Qrb i?�i i`�Mb72` H2�`MBM; rBi? }M2@imMBM;
T`2@i`�BM2/ H�`;2 H�M;m�;2 KQ/2H Bb � T`QKBb@
BM; K2i?Q/QHQ;v 7Q` HQr@`2bQm`+2 HBM;mBbiB+
}2H/rQ`F `2b2�`+?X >Qr2p2`- +2`i�BM HQM;2`
b2Mi2M+2b r2`2 /Bb+�`/2/ #v i?2 i`�BMBM; �H@
;Q`Bi?KX JQ`2Qp2`- i`�BMBM; KQ/2Hb `2K�BM
BM/2T2M/2Mi r?B+? K�F2b i?2K 2�bv iQ b?�`2
rBi? Qi?2` }2H/rQ`F2`b- �M/ TQbbB#Hv iQ +QK@
#BM2 KQ/2Hb iQ bi�`i #mBH/BM; KQ`2 +QKTH2t
bi`m+im`2/ i`22#�MF +Q`TQ`� 7Q` HQr@`2bQm`+2
H�M;m�;2bX
AM �//BiBQM�H iQ i`�Mb72` H2�`MBM;- �+iBp2

H2�`MBM; 72�im`2/ rBi? �+iBp2Hv [m2`vBM; �MMQ@
i�iQ`b 7Q` H�#2Hb- +�M T`QpB/2 bm{+B2Mi BM7Q`@
K�iBQM iQ i?2 �MMQi�iQ`b rBi?Qmi #2BM; Qp2`@
r?2HK2/ #v � K�bb Q7 /�i�X JQ`2 ?B;? [m�HBiv
i`�BMBM; /�i� +�M #2 T`QpB/2/ mM/2` i?2 T`Q@
/m+iBp2 TBT2@HBM2X

�+FMQrH2/;2K2Mib

q2 i?�MF Qm` L2T�H "?�b� M�iBp2 bT2�F2` +QM@
bmHi�Mib 7Q` i?2B` iBK2 �M/ 2zQ`ib rBi? T`QpB/@
BM; mb i?2 �MMQi�iBQM ?2HTX
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_272`2M+2b
ai2p2M S �#M2vX RNNRX S�`bBM; #v +?mMFbX

AM S`BM+BTH2@#�b2/ T�`bBM;- T�;2b k8dĜkd3X
aT`BM;2`X

C�bQM "�H/`B/;2 �M/ �H2tBb S�HK2`X kyyNX >Qr
r2HH /Q2b �+iBp2 H2�`MBM; �+im�HHv rQ`F\ iBK2@
#�b2/ 2p�Hm�iBQM Q7 +Qbi@`2/m+iBQM bi`�i2;B2b 7Q`
H�M;m�;2 /Q+mK2Mi�iBQMX AM S`Q+22/BM;b Q7 i?2
kyyN *QM72`2M+2 QM 1KTB`B+�H J2i?Q/b BM L�i@
m`�H G�M;m�;2 S`Q+2bbBM;- T�;2b kNeĜjy8X

ai2p2M "B`/X kyyNX L�im`�H H�M;m�;2 T`Q+2bbBM;
�M/ HBM;mBbiB+ }2H/rQ`FX *QKTmi�iBQM�H HBM;mBb@
iB+b- j8UjV,9eNĜ9d9X

CQ�M q "`2bM�MX RNdkX h?2Q`v Q7 +QKTH2K2M@
i�iBQM BM 1M;HBb? bvMi�tX S?X.X i?2bBb- J�b@
b�+?mb2iib AMbiBimi2 Q7 h2+?MQHQ;vX

J�`B2@*�i?2`BM2 /2 J�`M2z2 �M/ *?`BbiQT?2`
SQiibX kyRdX .2p2HQTBM; HBM;mBbiB+ i?2Q`B2b mbBM;
�MMQi�i2/ +Q`TQ`�X AM >�M/#QQF Q7 GBM;mBbiB+
�MMQi�iBQM- T�;2b 9RRĜ9j3X aT`BM;2`X

C�+Q# .2pHBM- JBM;@q2B *?�M;- E2MiQM G22- �M/
E`BbiBM� hQmi�MQp�X kyR3X "1_h, T`2@i`�BMBM;
Q7 /22T #B/B`2+iBQM�H i`�Mb7Q`K2`b 7Q` H�M;m�;2
mM/2`bi�M/BM;X *Q__- �#bfR3RyXy93y8X

*�`QH :2M2iiBX kyyNX � ;`�KK�` Q7 .QH�F?�
L2r�`- pQHmK2 9yX q�Hi2` /2 :`mvi2`X

1/m�`/ >Qpv �M/ CmHB� G�pB/X kyRyX hQr�`/b �
ǵb+B2M+2Ƕ Q7 +Q`Tmb �MMQi�iBQM, � M2r K2i?Q/@
QHQ;B+�H +?�HH2M;2 7Q` +Q`Tmb HBM;mBbiB+bX AMi2`@
M�iBQM�H DQm`M�H Q7 i`�MbH�iBQM- kkURV,RjĜjeX

LBiBb? a?B`Bb? E2bF�`- .?22p�ib� Jm/B;2`2- CQ`;2
LQ+2/�H- JBF?�BH aK2Hv�MbFBv- �M/ SBM; h�F S2@
i2` h�M;X kyReX PM H�`;2@#�i+? i`�BMBM; 7Q` /22T
H2�`MBM;, :2M2`�HBx�iBQM ;�T �M/ b?�`T KBMBK�X
�`sBp T`2T`BMi �`sBp,ReyNXy93jeX

G�`b ED2H/;��`/ �M/ GmF�b LB2Hb2MX kykRX L2`/�X
:Bi>m#X

JBi+?2HH SX J�`+mb- "2�i`B+2 a�MiQ`BMB- �M/
J�`v �MM J�`+BMFB2rB+xX RNNjX "mBH/BM;
� H�`;2 �MMQi�i2/ +Q`Tmb Q7 1M;HBb?, h?2
S2MM h`22#�MFX *QKTmi�iBQM�H GBM;mBbiB+b-
RNUkV,jRjĜjjyX

_v�M J+.QM�H/- CQ�FBK LBp`2- upQMM2
ZmB`K#�+?@"`mM/�;2- uQ�p :QH/#2`;- .B@
T�MD�M .�b- EmxK�M :�M+?2p- E2Bi? >�HH-
aH�p S2i`Qp- >�Q w?�M;- Pb+�` h +Fbi`ƺK-
2i �HX kyRjX lMBp2`b�H /2T2M/2M+v �MMQi�iBQM
7Q` KmHiBHBM;m�H T�`bBM;X AM S`Q+22/BM;b Q7 i?2
8Rbi �MMm�H J22iBM; Q7 i?2 �bbQ+B�iBQM 7Q`
*QKTmi�iBQM�H GBM;mBbiB+b UoQHmK2 k, a?Q`i
S�T2`bV- T�;2b NkĜNdX

E2B` JQmHiQMX kyyNX L�im`�H b2H2+iBQM �M/ i?2 bvM@
i�t Q7 +H�mb�H +QKTH2K2Mi�iBQMX lMBp2`bBiv Q7
J�bb�+?mb2iib �K?2`biX

"�H :QT�H a?`2bi?�X RNNNX h?2 M2r�`b, h?2 BM/B;2@
MQmb TQTmH�iBQM Q7 i?2 F�i?K�M/m p�HH2v BM i?2
KQ/2`M bi�i2 Q7 M2T�HX h?2 CQm`M�H Q7 L2r�`
aim/B2b- k,RX

S2/`Q C�pB2` P`iBx am�`2x- "2MQŗi a�;Qi- �M/ G�m@
`2Mi _QK�`vX kyRNX �bvM+?`QMQmb TBT2HBM2 7Q`
T`Q+2bbBM; ?m;2 +Q`TQ`� QM K2/BmK iQ HQr `2@
bQm`+2 BM7`�bi`m+im`2bX AM di? qQ`Fb?QT QM i?2
*?�HH2M;2b BM i?2 J�M�;2K2Mi Q7 G�`;2 *Q`@
TQ`� U*JG*@dVX G2B#MBx@AMbiBimi 7Ƀ` .2mib+?2
aT`�+?2X

"Q`mB w?�M;X kykRX *H�mb�H *QKTH2K2Mi�iBQM BM
L2T�H "?�b�X S?X.X i?2bBb- lMBp2`bBiv Q7 JBM@
M2bQi�X

� L2T�H "?�b� +QKTH2K2Mi *S
�MMQi�iBQM ;mB/2HBM2

SH2�b2 7QHHQr i?2 i?`22 bi2Tb iQ �MMQi�i2 i?2
b2Mi2M+2b BM i?Bb +Q`Tmb,
UBV A7 vQm }M/ � b2Mi2M+2 i?�i ?�b �M 2K#2//2/
+H�mb2- K�`F i?2 +H�mb2 #v �//BM; � b[m�`2/
#`�+F2i ǵ( )Ƕ �`QmM/ BiX
UBBV a2H2+i �M/ �// i?2 K�i`Bt p2`# Q7 i?2 b2M@
i2M+2 iQ � M2r HBM2X
UBBBV a2H2+i �M/ �// i?2 2K#2//2/ p2`# M2ti iQ
i?2 K�i`Bt p2`#X
A7 i?2 b2Mi2M+2 /Q2b MQi ?�p2 �M 2K#2//2/

+H�mb2- �// ǵ  Ƕ BM 7`QMi Q7 i?2 b2Mi2M+2X A7 vQm
+�MMQi B/2MiB7v r?B+? p2`# iQ b2H2+i- TH2�b2
}HH Bi rBi? � ǵlLEǶ H�#2H BM i?2 Q7 UBBV �M/ UBBBVX

1K#2//2/ +H�mb2 �MMQi�iBQM 2t�KTH2,

UjV स्कुलय्
aFmH
AM@b+?QQH

ब्वनेगु
#rQM2;m
bim/vBM;

इलय्
vBH�v2
iBK2

धाःगु खः
/?�;mF?�
BiǶb@b�B/

(ɟक
FB
(i?�i

छंु नं
+?mM�?
�Mv

वस्तुया
#�bimv�
Bi2K

रंग
`�M;�
+QHQ`

दइमख)ु
/�BK�F?m
/Q2bXMQiX?�p2

ǵAiǶb b�B/ /m`BM; b+?QQH iBK2 i?�i �HH
Bi2Kb /Q MQi ?�p2 +QHQ`bXǶ
J�i`Bt p2`#, धाःगु ख U/?�;mF?�V
1K#2//2/ p2`#, दइमखु U/�BK�F?mV

" L2T�H "?�b� K�i`Bt p2`# HBbi BM
i?2 �MMQi�iBQM b2i

h�#H2 8 b?Qrb i?2 2K#2//BM; p2`#b b22M BM i?2
+Q`TmbX
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J�i`Bt p2`# J2�MBM; *QmMi
म्हसीɟकगु UK?�bBFmV BMi`Q/m+2 e
वयाच्वंगु दु U#�v�+?Q;mV #2+QK2 8
न्यनेगु UMv�M2;mV �bF 9
धाइ U/?�BV b�v 9
उल्लेख यानातःगु दु UmH2F? v�M�i�;m/mV /2b+`B#2 j
थुइकेगु Ui?mBF2;mV mM/2`bi�M/ j
सुचुकेत Ubm+?mF2i�V ?B/2 j
तःगु Ui�;mV Tmi j
खनेदु UF?�M�2/mV b22 k
ɟबयातःगु दु U#Bv�i�;m/mV ;Bp2 k
क्यनेगु UFv�M2;mV b22 k
धयातःगु दु U/?�v�i�;m/mV b�v k
ब्वइ UrQBV b?Qr k
सल्लाह बी Ub�HH�?� #BV �/pB+2 k
ɟनयन्त्रणय् कयाः ULBv�Mi`�M F�v�V i�F2 +?�`;2 k
जुयाच्वंगु UDmv�+?Q;mV ?�TT2M k
तायेकाच्वंगु Ui�v2F�+?Q;mV F22T k
धयातःगु U/?�v�i�;mV b�v k
तगु खः Ui�;m F?�V Tmi k
यानातःगु Uv�M�i�;mV /Q k
कनेगु UF�M2;mV K�F2 iQ b�v R
ɟबउगु दु U#BvQm;m/mV ;Bp2 R
दयेकूगु U/�v2Fm;mV ;Bp2 R
ज्वनेत UDvQM2i�V +�i+? R
धारणा प्वंकेगु U/�?�`�M� Tr�F2;mV TQm` i?Qm;?ib R
यानादʍगु दु Uv�M�/B;m/mV /QM2 R
ɟपकयादʍगु UTBF�v�/BM;mV Tm#HBb? R

h�#H2 8, 1K#2//BM; p2`# /Bbi`B#miBQM
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