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#bi® +iXbi?2 AQh Bb KQpBM; Qmi Q7 Bib2 “Hv bi ;2b-BiBb2K2 :BM; b M 2 Q7 7mim 2 BMi2 M2i

T /B;K KQM; +HQm/ b2 p2°b- 6Q; MQ/2b M/ AQh /2pB+2b 2 2bi #HBb?BM; KmHiBH2p2H +QKKmMB
TH i7Q'K7Q AQh HQM;rBi? Qi?2 b2 pB+2bHBF2 M2irQ FBM;-biQ" ;2 M/ +QKTmiBM;X qBi?i?2i 2

i2°2 ib HbQ “Bb2X h?2b2 b2+m Biv? x /b + MMQi #2 [/ 2bb2/ #v K2 2 /2T2M/2M+2 QM +HQm/ KQ/?2
Qp2'pB2r Q7 b2+m Biv H M/b+ T2 Q7 6Q; +QKTmiBM;- +? HH2M;2b- M/- 2tBbiBM; bQHMIBQMbX g2 |
AQh-K Ti?2B" 2tBbiBM; bQHMIBQMb M/ 7m i?2 i #mH i2 6Q; M/ AQh b2+m Biv HQQT?QH2bX 6m i?2
/2+2Mi’> HBx2/ /Bbi'B#mi2/ i2+?MQHQ;v b QM2 Q7 i?2 bQHMIBQMb 7Q° mi?2MiB+ iBQM Bbbm2b B

Q7 "HQ+F+? BM i2+?MQHQ:v- rQ'F /QM2 BM i?Bb }2H/- Bib /QTiBQM BM *PoA.@RN };?2i M/ i #mH i2
i2+?2MQHQ;vX iH bir2T 2b2Mii?2*2HH h 22 “+?Bi2+im°2 b MQi?2 bQHmMIBQM iQ //'2bb bQK2 Q7
Bib /p Mi ;2b Qp2" "HQ+F+? BM i2+?MQHQ:v M/ i #mH i2/ bQK2 7mim’ 2 +Qm b2 iQ biB" bQK2 ii2KTi

E2vrQ ' /bXv#2 S?vbB+ Havbi2Kb U*SaV-AMi2"M2iQ7 h?BM;b UAQhV-*2"iB}+ iBQM mi?Q Biv U* \
USEAV- 1M/ mb2  UllV- ii'B#mi2 " b2/ 1M+ vTiBQM U "1V

Ja bm#D2+i +H bbB}+ EBQRPXe3JRY

RX AMi"Q/m+dBBMX i vBM; iQ K22i Qm™ "2[mB ' 2K2Mib M/ T°'QpB/2 2 b2 M/ [/,
"QmiBM2 +iBpBiB2b /2pB+2b "2#2+QKBM; KQ 2 m#B[mBiQmbX HHi?2/2pB+2bt
?2Qmb2?QH/b- M/ bK "i +Biv 7" K2rQ'F "2 MQr BMi2 " HBMF2/ rBi? i?2 r2#X 6 QK i
i?72rvr2 /°'Bp2 M/ 2p2M ?Qrr2 ;2i2M2 ;v 7Q Qm ?Qmb2b-i?2 AQh Bb +? M;BM
"2 HBpBM; BMX b AQh Bb /p M+BM; rBi? iBK2- *v#2 @T?vbB+ H avbi2K U*SaV-
HBF2 K +?BM2b- T2QTH2- M/ i?BM;b "2 HBMF2/ BMiQ M BM7Q K iBQM xQM2 I
aQT?BbiB+ i2/ +?BTb i? i i° MbKBi p Hm #H2 /i "2 BKTH Mi2/ BM i?2 T?vbB+ H
+QKKQM AQhi?BM;bTH i7Q ' K# BM;bmbp "B2/BM7Q K iBQMiQ;2i?2° M/ # BM;|
M/ TTHB+ iBQMb iQ +QKKmMB+ i2 rBi? QM2 MQi?2 X hQ/2+ 2 b2 H i2M+v #2irz
T Q+2bbBM; bi ;2/m2iQi?2BM+°2 b2BMDbK i TTHB+ iBQMb M/ 2[mB 2K2Mib-
i?726Q; +QKTmiBM;X 6Q; +QKTmiBM; 7 +BHBIi i2b bK i TTHB+ iBQMb iQ + "“v Qr
r?B+? + M #2 brBi+?2b- "Qmi2'b- Q" ; i2r vb-BM TH +2 Q7 b2M/BM; /i iQ *HQm/ |
/i ++2bb- M2irQ"FBM;- +QKTmi iBQM- M/ biQ" ;2 M/iQb+ H2i?2*HQmM/iQ i?2
#2+QK2b M2r T " /B;KQ7 /Bbi'B#mi2/ +QKTmiBM;X 6Q; +QKTmiBM; 2KTQr2 b |
2/;2 M/ HbQ Qz2'b rB/2  M;2Q7 TTHB+ iBQMb 7Q  AQh /2pB+2bX Ai HbQ # +F
r " 2M2bb- HQr H i2M+v- ?m;2 b+ H #BHBiv- M/ ;2Q@/Bbi B#miBQMX AM # B27-
KQ/2 "2iQ +m i BH i?2 /i pQHmK2 M/ i {+iQ *HQm/ b2 p2°b- BKT ' Qp2 i?2 [m
[2+°2 b2 H i2M+v (N)X h?2i?'22@iB2° "+?Bi2+im 2 Bb QM2 Q7 i?2 7mM/ K2Mi H
6Q; +QKTmiBM; b BHHmMbi  i2/ BM 6B;X RXRX h?2iB2°'b "2 /Bb+mbb2/ b 7QHHQ

hB2° R hB2 R +QMi BMb AQh@ /2pB+2b- 116b bK "i ? M/I@?2H/ /2pB+2b U2)
M/- i #H2ibV- b2MbQ" MQ/2b- 2i+X P7i2M- i?2b2 /2pB+2b "2 + HH2/ h2"
T '2bmK2/i? ii?2b2 hLb "2 "B;;2/ rBi? :HQ# HSQbBIiBQMBM; avbhi2KX

hB2" k 6Q;,AM i?Bb H v2 - i?2 6Q; MQ/2b +QMbBbi Q7 M2irQ ' F /2pB+2b HB
M/ ++2bb SQBMib U SbVX *QHH #Q  iBp2Hv-i?2b2 6Q; MQ/2b ;2iiQ b? 2

2T TiK2Mi Q7 *QKTmi2  a+B2M+2 1M;BM22 BM;- LAhM2BMN Kny kT E/-RAMMB/IX BXM2i
Y.2T "iK2Mi Q7 *QKTmi2® a+B2M+2 1M;BM22°BM;- LAh abBM!MB4IC BEXMM/B U

8R8
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Cloud Storage

Cloud Data Centres Cloud Gateway

6B:X RAKR 22@iB2° 6Q; +QKTmiBM; “+?Bi2+im 2 (Ry)X

biQ™ ;2X h?27Q; +QKTmiBM; Hv2 Bb MQi?2°" M K2 ;Bp2M iQ hB2" kX
hB2  j *HQm/, h?2 mTT2 H v2 - hB2  jBb i?2 H v2  r?2°'2BM i?72 +QMp2MiBC
i *2Mi*2b U.*V "2bB/2X h?Bb iB2° ?QH/b /2[m i2 "2bQm +2b 7Q  biQ" ;2 1
Aidb BKKBM2Mi i? ip "BQmb b2+m Biv M/ T°'Bp +v Bbbm2b rBHH 2M/m~ 2 bmb
2ti2MbBQM Q7 i?2 *HQm/X g?BH2 +2°i BM 2tBbi2Mi bQHmMIiBQMb BM *HQm/ +QKT
b2+m Biv M/ T'Bp +vBM6Q; +QKTmiBM; br2HH-#mi #2+ mb2 Q7 KQ#BHBiv bmT
6Q; +QKTmiBM;- Bi Bb HBF2Hv iQ T ' 2b2Mi K Mv M2r b2+m 'Biv M/ T Bp +v +? HH?
Kv?KT2 i?2 |/ Ti #BHBiv Q7 6Q; +QKTmiBM; BMiQ i?72 AQhX h?2 /QK BM Q7 b2
Q7 6Q; +QKTmiBM; BM AQh Bb v2i BM Bib BM7 M+v M/ Bb QT2M 7Q" "2b2 "+?Xh?~
K F2 ?mK M HBp2b #2ii2° M/ i? ' BpBM;- 2Bi?2" #v ?2HTBM; T2QTH2 K F2 #2ii2" +
T '2bbm 2- #2ii2° r2HH@#2BM; 7Q° BKT B2/ BM/BpB/m Hb- H2bb "2T2iBiBp2 DQ
7 K2rQ F i? i TQbBiBp2Hv z2+i bQ+B2iv-i?2 2MpB QMK2Mi- M/ i?2 2+QMQKV (
M/ +QMbTB+mQmb Bbbm2b + K2 BMiQ HB;?i 7i2° "2+2Mi ii +Fb QM AQh ; /;2i
/172bb2/X Pp2° HH AQh a2+m Biv 2tT2M/Bim 2 Bb TT QtBK i2Hv 2tT2+i2/iQ "2
2biBK i2/ #v : "iM2 X A "2bT2+iBp2 Q7 i?2 +QMbBbi2Miv2 "@Qp2 @v2 " BM+ 2 k
b2+m Biv-: "iM2 T 2/B+ibi? ii?2 H “;2bi Q#bi m+iBQM iQ Bib ;"Qri? rBHH +QK2
BKTH2K2Mi iBQM Q7 b2+m Biv #2bi T° +iB+2b M/ iQQHb BM AQh BMBiB iBp2 TH
Q7 AQh b2+m ' Biv bT2M/BM; #v 3y T2 +2Mi (k)X b b2+m BM; AQh ? b Hr vb #22N
TT "2Mi i? i i?2°2 Bb "2[mB 2K2Mi 7Q° KQ 2 b2+m™ 2 K2 Mb Q7 +QKKmMB+ iBC
r2°2MQi +QM+2Mi" i2/iQ bi” B;?i7Q r "/Hv //"2bbi?2 M2+2bbBiB2b Q7 6Q; +QKT
K/2+QM+2"MBM; K +?BM2@iQ@K +?BM2 +QKKmMB+ iBQMb (9) M/ bK i ;"B/b (
i?72 1/;2 Q7 M2irQ'Fb QM #B;;2° M/ KQ 2 2ti2MbBp2 b+ H2- 2tBbiBM; *HQm/ +Q
MQi bm{+B2Mi 7Q" 6Q; +QKTmiBM;X h?2 ? #Bi i Q7 6Q; /2pB+2b Bb +QM7 " QMi2/
MQi T'2b2Mi BM i?2 r2HH@;Qp2 M2/ *HQm/ (8) AM 1/;2 +QKTmiBM;- bQK2 Q7 i?
"2 b?B7i2/ 7°QK *HQmM/ /i +2Mi2°b iQ i?2 2/;2 Q7 i?72 M2irQ ' F- r?B+? KB;?i ° B
b2+m Biv M/ T'Bp +v+QM+2 " MbX aT2+B}+ HHv- T'Bp +v T 'Qi2+iBQM M/ / i b2+
2/;2 +QKTmiBM;- r?B+? Bb Qm™ bB;MB}+ Mi +QM+2"M (e)X AM/BpB/m HBM7Q K
T'Bp +v 'BbF B7 MQii F2M + "2 Q7 TT QT 'B i2HvX aQ b2+m 'BM; i?2 AMi2 " M2i
J M ;2K2Mi Q7 i?2/2pB+2b b?QmH/ HBF2rBb2 "2[mB 2 2{+B2Mi mi?2MiB+ iBQM i
T'QHB72 iBQMX h?2°'27Q°2-7Q b 72;m /BM; i?2 mb2> M/ i?2 #mbBM2bb / i i



a2+m Biv *? HH2M:2b BM 6Q: M/ AQh- "HQ+F+? BM h2+?MQHQ:;v M/ *2HH h8RAQHmMIBQ

=/

6B;X KRR i : i2r v@G v2 2/ "+?Bi2+im 2 (R3)

BMMQp iBQMb Qm;?iiQ #2 /2bB;M2/ rBi? b2+m Biv BM KBM/X gBi? H v2'b Q7 b2+
/2Ti?6 TT° Q +? Bb "2[mB 2/X h?2 "2bi Q7 i?Bb T T2 Bb /BpB/2/ BMiQ 7Qm" b2+il
Q7p BQmbb2+m BivBbbm2b M/ +? HH2M;2b BM 6Q; M/ AQh 2MpB QMK2MibX a

/2+2Mi° HBx2/ i2+?MQHQ;v b QM2 Q7 i?2 bQHmMiBQMb- /Bb+mbb2b rQ'F /QM2
+? HH2M;2b BM "HQ+F+? BM h2+?MQHQ;v b r2HHX a2+iBQM 9- /Bb+mbb2b *2H
bvbi2Kb b MQi?2 " bQHmMiBQM M/ ?B;?HB;?ib Bib /p Mi ;2b Qp2°  "HQ+F+? BM h?2
a2+iBQM 8 Qz2'b M QMIiHQQF iQr /b 7mim 2 /2p2HQTK2MiX

kX 2H i2/ gQJIEX@ KK / x K2iX HX (R3)B/2MiB}2/aK "i@: i2r v@# b2/ +QKK
6Q; +QKTmiBM;- i?2 K BM KQiBp2 7Q" i?2 /2bB;M Q7 i?Bb 7° K2rQ'F Bb 7Q" bK
2/Im+BM; i?2r2B;?2i QM *HQm/X Ai HbQ b2 p2b iQ KBiB; i2i?2 +QKKmMB+ iBQM
/2H v@b2MbBiBp2 TTHB+ iBQMb BM 6Q; +QKTmiBM;- i?2 #Qp2 TT Q +? K F2b
"2 H@iBK2X HbQ-i?Bb i2+?MQHQ;vrBHH K F2 Bi mM+QKTHB+ i2/ 7Q  i?2 *HQmM
h?Bb T2 +2TiBQM Q7 AQh-6Q; +QKTmiBM;- M/ bK i +QKKmMB+ iBQM rBi? aK ~i
Q7 b2 pB+2bX 6B;m 2 kXR /2TB+ib i?2B" +QM+2TiX
J;2/> K/ A#  ?BK 2iX HX (8)BM i?2B T T2  B/2MiB}2/ M 2{+B2Mi M/ b2+m
i?72 Dm Bb/B+iBQM Q7 *HQm/ b2 ' pB+2 T°QpB/2° HHQrb Mv 6Q; mb2°  BM Mv MQ/
Qi?2° 6Q; a2 'p2 X h?2B  /2bB;M /Q2b MQi M22/ 6Q; mb2 iQ #2 bbBKBH i2/ BM
SEAX .m'BM;i?2 "2;Bbi” iBQMT? b2-i?26Q; mb2 " BbM22/2/iQbiQ 2 K bi2>b2+"
i? i Bb+QMi QHH2/ #vi?2 *HQm/ b2 pB+2 T QpB/2  rBHH Kmim HHv mi?2MiB+ i2
T QiQ+QH +QKT 'Bb2bi? 22 bi ;2b, U VAMBIB HBx iBQM T? b2- U#V _2;Bbi" iBQ
A7 Mv Q7 i?2 6Q; b2'p2°'b "2 +QKT QKBb2/ M/ /2T  p2/ #v M ii +F2 - i?2B"
+QmMi2 K2 bm 2bX h?2 K bi2" b2+°2i F2v rBi? H ;2 2MQm;? #Bi@H2M;i? Q7 i?2
# mi2 7Q +2 2p2M B7 HH i?2 6Q; b2'p2'b "2 +QKT QKBb2/- M/ i?2°27Q 2-i?2"
Mv 2@ 2;Bbi° iBQM Q° "2@BMBiB HBx iBQM Q7 M2r K bi2° F2vX HbQ- QM+2
Kmim H mi?2MiB+ iBQM rBi? Mv 6Q; b2 p2  i? i DQBMb 6Q; rBi?Qmii?2 "2[mB "~
M/ i?2°2 Bb MQ 2ti° Qp2°?2 / QM i?2 mb2 '6b bB/2X >Qr2p2 - i?Bb 7° K2rQ F /Q:
M/ i? iBb K DQ / r# +FX h?2 B/2MiBiv Q7 i?2 6Q; mb2  Bb ~ ;" MiHvi® MbKBi
mi?2MiB+ iBQM T? b2X
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hQ 2M? M+2 i?2 2z2+iBp2M2bb M/ +QKT2i2M+v Q7 +2°iB}+ i2 "2pQ+ iBQM /B
or H> r Bb- 2iX HX (R8) /2b+ B#2b b+?2K2 BM 6Q; +QKTmiBM;X h?2B" b+?
*2'iB}+ iBQM mi?Q Biv U* V- AQh /2pB+2b- M/ # +F@2M/ +HQmM/X h?2 T QT

+2iB}+ i2 "2pQ+ iBQMBM7Q K iBQM /Bbi'B#miBQM TT Q +?X h?2vmb2/ #HQQ
/2[m i2Hv +m i BH i?2 "2pQ+ iBQM HBbi bBx2 rBi? #2 ~ #H2 Qp2°'?2 /X h?2B" /2b
BMr?B+? HHi?2 "2MQmM+2/ +2 iB}+ i2b "2 /2HBp2 2/ BKK2/B i2Hv 7' QK i?2 * b
i?72 6Q; +QKTmiBM; /2pB+2bX h?2 b2+m Biv Q7 i?2 +2 iB}+ i2 p HB/ iBQM T Q+2|
i?72 "2pQ+ iBQM BM7Q 'K iBQM M/ Bi HbQ rBT2b Qmii?2/ M;2° Q7 Q#i BMBM;
/1'iQ b2+m ™ BivBbiQT 2b2Mi T QQ7 Q7 2HB #BHBiv#v HHQrBM; 6Q; MQ/2b iQ |
b2 p2b b /2}MBi2 T°'QQ7i? ii?2 p2+iQ Q' B;BM i2b 7°QK i?2 6Q;- b7 # B+ iBM
[mMBi2 mM72 bB#H2X AM i?2B" 7° K2rQ F-i?2 bB;MB}+ M+2 Q7 2KTHQVBM; i?2 #
+QKTmi iBQM H Qp2°'?2 / QM "2bQm +2@+QMbi> BM2/ AQh /2pB+2b b i?2 #HQQ
T Q+2/m 2 7Q  i?2 p2'B}+ iBQM Q7 +2°iB}+ iBQM bi imbX AM i?Bb rQ F- i?2 mi
TQbbB#H2 bm;;2biBQMb 7Q° 2M? M+BM; S'Bp +v- mi?2MiB+ iBQM- ++2bb *QMi
i? ibiBHH M22/ ii2MiBQMX

AM "2b2 "+? +QM/m+i2/ #v K M/22T aBM;? aQ? H 2iX HX (RN)-i?2 mi?Q 'k
i2+?MB[m27Q° /B ;MQbBM; K HB;M Mi 2/;2@/2pB+2b BM /Bbi'B#mi2/ 6Q; +QKTm
Q7 i?2 KBb#2? pBM; 2/;2 /2pB+2b M/ "2HB #H2 2/;2 /2pB+2b- i?2 T°QTQb2/ 7°
J "FQp KQ/2H M/ + i2;Q Bx2b i?2 2/;2 /2pB+2b BMiQ 7Qm~ +H bb2b, G2;BiBK i
Uu>.V- IM/2 @ ii +F .2pB+2 UI.V M/ a2MbBiBp2 .2pB+2 Ua.VX h?2 2/;2 /2pB+2b i
avbi2K UA.aV T 2/B+ibiQ #2 ? +F2/ M/ TQbiBM; r QM; /i +QMiBMmMQmbHV iQ i?
>.b Hi?Qm;? F2Ti HBp2- "2 brBi+?2/iQ oBim H>QM2vTQi .2pB+2 Uo>.ViQ T 2
bm++2bb7mHHVX 6B;XkXk BHHmbi™ i2b i?2 # bB+ "+?Bi2+im 2 Q7 i?2 *v#2 @b
r?B+? /2i2°KBM2b i?2 K HB;M Mi 2/;2/2pB+2b i?2 2#v#mBH/BM; KQ 2 / TiBp26
h?2 K BM TQBMi BM i?2 T°QTQb2/ b+?22K2 BbiQ HHQr 7Q° H2; H 2/;2/2pB+2 iC
Q++m 2 "QM2QmbHVX HbQ-b2 pB+2biQ 2BM7Q +2 A.a- / TiBp2M im 2 M/ 7 H
M/ T°QT2 Hv i2bi2/X .2bB;MBM; M 2z2+iBp2 7" K2rQ ' Fi? i 2{+B2MiHv /2 Hb rBi-’
0>.Bb T QbT2+iBp2 "2b2 "+? /QK BMX

6Q  i?2BMi2; i2/1/;2@6Q;@*HQmM/ M2irQ " F 7> K2rQ'F- "BD "2M KQ  2iX HX
M/ 2z2+iBp2 +QKKmMB+ iBQM /2bB;MX h?2B  rQ'F +QMi ' B#mi2b iQ i?2 2bi #HB
mMB/2MiB}2/ Kmim H mi?2MiB+ iBQM /2bB;M BM r?B+? i?2 mi?2MiB+ iBQM i FZ

6Q;H v2® M/i?26Q;@mb2" ii?21/;2 #v 2bi #HBb?BM; b2bbBQM F2v rBi? 2 +? Qi
i'm2 B/2MiBivX q?2M2p2° 6Q; mb2 KQp2brBi?BMi?2b K26Q; 7' QKQM2 6Q; b2"
mi?2MiB+ iBQM Bb ;m ~ Mi22/X qBi?Qmi i?2 BMpQHp2K2Mi Q7 i?72 mi?2MiB+ iB(
6Q; b2'p2° iQ MQi?2  Bb/QM2X AM 6Q;@# b2/ *HQmM/ +QKTmiBM;- M2r M/ b2+
T'2b2Mi2/X h?2v +QM/m+i2/i?27Q°K Hp HB/ iBQM M/ b2+m Biv M HvbBb rBi? i
"2bmHib ? p2 2M? M+2/ T Bp +v M/ b2+m BivT Qi2+iBQM BM +QKT "BbQM rBi? b

S2M;72B >m 2iX HX (Rk) BM i?2B  bm ' p2v T T2  /Bb+mbb2/ p "BQmb ii'B#mi:
ap2 # M/rB/i?- GQr H i2M+v M/ amTTQ i 7Q° KQ#BHBiv- _2 H@iBK2 BMi2 " +iB
M/ .2+2Mi° HBx2/ /i M HviB+b- >2i2"Q;2M2Biv- S'Bp +v S'Qi2+iBQM- M/ . i a
GQr 2M2';v +QMbmKTiBQMX a2p2° H TTHB+ iBQM + b2b HBF2 ; KBM; M/ # B
m;K2Mi2/ *2 HBiv- AQh- M/ bK i 2MpB " QMK2Mib "2 2MHBbi2/ iQ BHHmbi" i2 6
T'BK "vi2+?MQHQ;B2b-HBF2 biQ" ;2i2+?MQHQ;B2b M/ +QKKmMB+ iBQM- +QKT
T'Bp +vT Qi2+iBQM- M/ b2+m Bivr2'2 HbQ QmiHBM2/iQBM7Q K?QriQ 2BM7Q
BM M 2H #Q ™ i2/ T ii2"MX 6BM HHv- bQK2 QT2M Bbbm2b M/ +? HH2M;2b r?B+?
"2b2 "+?-BM+HmM/BM; T'Bp +v M/ b2+m 'Biv-2M2 ;v+QMbmKTiBQM-T ' Q;  KKBM;
M/ T°Bp +v Bbbm2b ?B;?HB;?i2/ #v i?Bb T T2 "2 2tTHQ 2/ BM h #H2 kXRX

a /E? M2iX HX (RR)BM bim/v 2pB2r2/ M/ M Hvb2/ 2 H@rQ H/ 6Q; +QKTr
i?72B° TQi2MiB H b2+m 'Biv /272+ibX hQ ;Bp2 +QKT 2?2MbBp2 bm ' p2v- 6Q; "2H
1/;2 +QKTmiBM; "2 HbQ 2t KBM2/X JQbi Q7 i?2 6Q; TTHB+ iBQMb +QM+2Mi" |

+QMbB/2°BM; b2+m Biv b T i Q7 i?2B" bvbi2K- /m2 iQ r?B+? K Mv 6Q; TH i7Q°



a2+m'Biv*? HH2M;2b BM 6Q; M/ AQh- "HQ+F+? BM h2+?MQHQ;v M/ *2HH h8RMQHmMIBQ

Phase 1: Intrusion Detection Phase

Intrusion Detection and
Prevention System

Phase 2: Activity Analysis Phase

Hidden Markov Models
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G2 p2 6Q; LQ/2

GQQbiQ@ZSIb/I§+AbbW(3 PMYo+F Qz +Qbb@#Q /2" H2:BbH iBOM Bbbm2b BM 6Q: +QKTmiBM|Bb M 2bb:

h #H2 kX9
S'Bp +v M/ b2+m Biv '2[mB'2K2Mib BM 6Q; +QKTmiBM; (ke)

. i b2'pB+2b.Bz2 2Mi 7 QK *HQm/ +QKTmiBM; S'Bp +v M/ b2+m Biv 2[mB 2K2Mib

AMi2; Biv p2'B}+ iBQM
q?2M T Q+2bbBM; Bb +QKTH2i2/ #v i?2 6Q; H y2 - i?2 /Sm#QBM2KiBiBM;

aiQ” ;2 FBHH #2 Hi2'2/ M/ mM 2+Q:MBx2/iQ i?2/ i QrM2'X JBMBKmK Qp2°?22 /

.WM KB+ bmTTQ" i
. 712" 122 6Q; H v2' T°Q+2bb2b i?2 /i - ++2bb 1QMi"QH 877 g X iIBQM "2pQr iBQM

a? BM; 'BHH #2 Hi2 2/X +2b {+B2M+v

6BM2@ ;" BM2/ ++2bb +QMi " QH
. . . 2 b2 "+? #BHB|v
2?2 . 2 - 2?2
22y 7i2° 122 6Q: H v2' T Q+2bb2b i?2 /i - i?2 F2vfQ /b Q7% 22l obmH

rBHH #2 Hi2 2/X VM KB+b bmTTQ i

h?2 bbQ+B iBOM KQM: i?22 /i M/+QKTmiBM;7mM+|é’ékﬂ/§ Q7 QmiTmib

AN S AN ; . |v Q7 BMTmib
2 : 2
Hi2 2/ 7i2°i?26Q; H v2 T'Q+2bb2bi?2 /i X QmiTmib M/+QKTmi3M;ibe

*QKTmi iBQM

gaLdb M/ AQh 72 im 2bX h?2B” "2pB2r HbQ ?B;?HB;?ibp BQmbAQh TTHB+ iBCQC
aK i +Biv- aK "i?2 Hi?-aK "i#mBH/BM;- aK "ii° MbTQ i M/ aK i BM/mbi'vX h?2
iQ //"2bb b2+m 'Biv Bbbm2b BM AQh 2MpB " QMK2Mi- gqaLdb Q" Qi?2° /@?Q+ M2ir
h?2°27Q°2 KQ'2 T +iB+ H M/ 2{+B2Mi bQHmMIiBQMb 2 M22/2/iQ //'2bb i?2b2 bz



a2+m Biv *? HH2M;2b BM 6Q; M/ AQh- "HQ+F+? BM h2+?MQHQ;v M/ *2HH h8&j aQHmiBQ

Types of security issues

Low Level High Level

Intermediate Level

Replay or duplication

CoAP Security with
Internet

Insecure physical f

interface

attacks due to
fragmentation

Insecure
interfaces

Low-Level Sybil and

Spoofing Attacks

Insecure neighbor

_— !
discovery

Insecure software/
—

= Sl€€p Deprivation Attack firmware

RPL routing attack

 Middle security

Insecure Initialization and

. Configuration

Sinkhole and wormhole
attacks

= Jamming Adversaries

Buffer reservation
attack

Session establishment
and resumption

ransport level end-to-end
— -
security

Sybil attacks

Authentication and secure
communication

6B;X K222 + i2;Q B2b Q7 b2+m Biv Bbbm2b (kN)X

KXRX mi?2MiB+ iBQM AbthmBb BM AQWK;?HB;?ib b2p2° H mi?2MiB+ iBQM Bbb
T QTQb2/ +QmMi2 K2 bm 2b #v /Bz2 2Mi "2b2 “+?22 bX

A mi?2MiB+ iBQM M/ a2+m 2 *QKKmMB+ iBQM

AKTHB+ iBQMb,
IbBM; E2vJ M ;2K2Mi avbi2Kb mb2'b M/ /2pB+2b BM AQh M22/iQ #2 mi?2M

# Mvr2 FQT2MBM; BMb2+m ™ Biv/2bB;MQ ?m;2#m /2M Q7 +QKKmMB+ iBQM |
iQ K MvpmHM2® #BHBiIB2b (jy)(jR)(jk)X

+ h?2 Qp2°'?2 / Q7 . i ;" Kh> MbTQ'i G v2  a2+m Biv U.hGaV M22/biQ #2 "2/m
/2pB+2bX

/ hQ2Mbm 2 b2+m Biv-+"'vTiQ; T?B+i2+?MB[m2b "2mb2/X h?2b2 K2+? MBbK
br2HH bi?2 2{+B2M+v Q7 Qi?2  "2bQm +2b (jj)(j9)X

S'QTQb2/ aQHMiIBQMb,

R *QKT 2bb2/ >(9k) M/ 1aS(9j)



8k9 L22H Ka H22K E? M-JQ? KK/ ?b M *?Bb?iB

k a> R (Nk) H;Q Bi?Ki F2b H2bb iBK2 M/ 2M2 ;v KQM; /Bz2 2Mi 2M+ vTiBQNM

j *QKT 2bb2/ASb2+7Q° M2M/iQ2M/ b2 "+?2 #v _ x (jR-99-98)X mi?Q b mb2
b2+m ' Biv mbBM; ASb2+

9 .BbiBM+i p2'bBQMb Q7 a> R M/ la "2 BKTH2K2Mi2/ #v (9e) 7Q" 2M+"vTiBQ

8 hSJUh mbi2/ SH i7Q K KQ/mH2V mbBM; _a (9d- 93- 9N)

e mi?2MiB+ iBQM rBi? 7mxxv 2ti° +iQ" (8y)

d h?2 T°QTQb2/ /2bB;M #v mi?Q b BM >2Mx2 2iX HX (8k) HHQrb 7Q i?2 +QM
+2Mi° HHQ+ iBQM-i?mb b 72;m "/BM; i?2 AQh M2irQ F 7 QK /Bbi ' mbi7mH -

3 M mi?2MiB+ iBQM b+?2K2i? i ?2 bb2+m 2T +F2i7Q'r "/IBM;-/2bB;M2/ i Q
M/ B/2MiBivQM +HQm/@# b2/ AQh Bb ;Bp2M #v w?Qm 2iX HX (8j)X

N hQ b2+m 2/ i +QKKmMB+ iBQM #2ir22M AQh /2pB+2b- TH i7Q'KBM i?2 a.
HX (89)X

AA h> MbTQ'i H2p2H 2M/@iQ@2M/ b2+m Biv

AKTHB+ iBQMb,
Aib K BM ;Q HBbiQ /2pBb2 b2+m 2 b+?2K2i? i 2Mbm 2b i?2 +Q "2+i /2biBI
i?72 b2M/2° MQ/2 "2HB #Hv (j8-je)X

# hQ 2bi #HBb? K2bb ;2 +QKKmMB+ iBQM BM + 'vTiQ;  T?B+ HHv b2+m'27Q"
K BMi BMBM; i?2 H2 bi Qp2°?2 /- +QKT'2?2MbBp2 mi?2MiB+ jiBAM K2+? M

S'QTQb2/ aQHmMIBQMb,

R " +?K MM 2iX HX (j8)bm;;2bi2/hGa@SaE-7Q " 2M/@iQ@2M/b2+m Biv-r?B
#2ir22M >hhS M/ *Q SX

k hQ HHQr M2:;QiB iBQM Q7 b2bbBQM F2vb- M 2ti2MbBQM Q7 .hGa rBi? MQM-

j 6Q°  hGa- mbBM; i?2 eGPgS L #Q /2" "Qmi2 UeG"_V /2bB;M i2/ mi?2MiB+ i
#v > MD H 2iX HX (je)- r?B+? T'2+Hm/2b i?2 T +F2ib- QT2 i2b QM Bi iQ
mi?2MiB+ iBQM +QKTmi iBQM- M/ i?2M 7Q°r /b T +F2ib X

9 6Q eGQgS LBM imMM2H M/ i> MbTQ i KQ/2b-i?2 mi?Q b BM (jy) T2 7Q K2
Q7i?2mb2 Q7 > M/ 1aS +QKT 2bbBQM ?2 /2  b2+m ' BivmiBHBxBM; laf**]J .
Hv2 M/ M bbmK2/ TTHB+ iBQM b2+m Biv T Q}H2X

8 M "+?Bi2+im'2 +QBM2/ "HBMFhQa*Q S 7Q°  BKTH2K2MiBM; 2M/@iQ@2M/ b:

e M TT ' Q +? BKTH2K2MiBM; ?2 /2" +QKT 2bbBQM 7Q  i?2 eGPgS LT QiQ+Ql
?2 / Bbbm;;2bi2/ #v aBMi? M 2i HX (j9) M/ _ x 2i HX (8R)X

d o BQmb ?2 /2" +QKT 2bbBQM b+?22K2b ? p2 #22M bm;;2bi2/ 7Q°  BKTH2K2Mi
b2+m Biv (8e)X

3 M BKT Qp2/ p2'bBQM Q7 .hGa BMi2;  iBM; 2?2 /2° +QKT 2bbBQM Bb bm;;2b
b2+m BM; AQhX

N HB;?ir2B;?i/2bB;M Q7 AMi2 "M2i E2v 1t+? M;2 UAE1V /2bB;M2/iQ "27Q K F:
Bb bm;;2bi2/ #v a? ?B/ 2iX HX (j3)X

AAA AMb2+m 2 L2B;?#Q .Bb+Qp2 v

AKTHB+ iBQMb,
AM AQh "+?Bi2+im 2- 2p2°v /2pB+2 M22/b iQ #2 B/2MiB}2/ bQH2HvX hQ 2Mb

i F2b TH +2i? i M22/b iQ #2 b2+m 2 iQ bbm 2i? i/ i i’ MbKBii2/ BM 2M/@iC
/2pB+2V "2 +22b i?2 T°QT2 /2biBM iBQMX
# "27Q°2/ i i° MOKBbbBQM-i?2M2B;?#Q  /Bb+Qp2'vT? b2T2 ' 7Q Kbp "BQmb

M/ //°2bb "2bQHMIBQM (jN)X
+ L2B;?#Q  .Bb+Qp2'vT +F2ibK v? p2b2'BQmb +QMb2[m2M+2b rBi?Qmi T QT
/I12MB H@Q7@b2 pB+2 (kN)X
S’QTQb2/ aQHmMIBQMb,
R X 2i HX (JN) T'QTQb2 b2+m Biv b+?2K2 rBi? KQ/mH2b 7Q" F2v ;2M2" il
+'vTiBQM- M/ b2+m 2 M2B;?#Q  /IBb+Qp2 vX



a2+m Biv *? HH2M:2b BM 6Q: M/ AQh- "HQ+F+? BM h2+?MQHQ:;v M/ *2HH h8408aQHmiBQ

k 1** Bb mb2/iQ b2+m 2 M2B;?#Q  /Bb+Qp2 v (8d)X
Ao JB//H2r "2 a2+m Biv

AKTHB+ iBQMb,
h?2 AQh KB//H2r "2 /2p2HQT2/ iQ 2t+? M;2 +QKKmMB+ iBQM #2ir22M ?22i2"(
"+?Bi2+im 2 Kmbi #2 p2'vb2+m 2 7Q  i?2 T°QpBbBQM Q7 b2 pB+2b (kN) X
# hQ T'QpB/2 b2+m 2 +QKKmMB+ iBQM KQM; ?22i2°Q;2M2Qmb 2MiBiB2b /Bbi
mbBM; KB//H2r "2 2 "2[mB 2/iQ #2 BKTH2K2Mi2/ (9y)(9R)X

S'QTQb2/ aQHMIBQMb,

R hQ b2+m 2 /Bbi'B#mi2/ TTHB+ iBQMb QT2 iBM; BM M AQh 2MpB QMK2Mi-
#Vv *QMXQM (9y) BKTH2K2Mib 2M+ vTiBQM M/ mi?2MiB+ iBQMX

k b2K MiB+7 K2rQ'F+ HH2/PibQT +F(83)rQ ' Fb b KB//H2r "2 M/ mb2b ha* |
7Q° BMi2® +iBQM #2ir22M TTHB+ iBQMb M/ M QT2M@A. # b2/ b2+m Biv K2

i *QKKmMB+ iBQM #2ir22M ?22i2°Q;2M2Qmb AQh 2MpB " QMK2Mib Bb T°QTQb2/
b2'p2 i? i? b/ i }Hi2"BM; + T #BHBiv (9R)X

9 bi M/ /7 K2rQ ' FrBi? /IBbiBM+iBp2 Hv2'b Q7 b2+m Biv Bb bm;;2bi2/ 7Q"
(ey)X

8 PT2M mi?2MiB+ iBQM M/ 1M/@iQ@2M/ b2+m Biv TT Q +?2b "2 BKTH2K2N
;2bi2/ #v 62°°2B° 2i HX (8N)X

o hKT2'BM:; M/J HB+BQmb *Q/2 AMD2+iBQM

AKTHB+ iBQMb,

M ii +F2 K vT?vbB+ HHvKQ/B7v M AQh /2pB+2 Q"  +QKKmMB+ iBQM HBMF.

# M ii +F2° + M +QKT ' QKBb2 T?vbB+ H/2pB+2 M/ BMD2+i K HB+BQmb +Q/:

S'QTQb2/ aQHmMiIBQMb,

R Kmim H mi?2MiB+ iBQM T QiQ+QHi? iBb/2T2M/b mTQM S?vbB+ HHv IM+}
BM; mMmTQM i?2 T?vbB+ HKB+ ' Qbi m+im 2 Q7 /2pB+2-i?2 mi?2MiB+ iBQM i F
K2+? MBbKX h?mb +HQMBM; i?2 2t +ib K2bi'm+im 2 #v Hi2 'BM; SI6 Bb BKT
i KT2°'BM; br2HH b K HB+BQmb +Q/2 BMD2+iBQM (Rye)X

OA 6 F2LQ/2 AMD2+iBQM M/ aB/2 *? MM2H ii +F

AKTHB+ iBQMb,

AM Q' /2 iQ +QMi'QH ~Qr Q7 / i #2ir22MirQ MQ/2b- M ii +F2  + M/ QT K
mi?Q Bx2/ MQ/2b Q7 i?2 M2irQ FX h?Bb ii +F Bb + HH2/ 7 F2 MQ/2 BMD2+]l

# PM2 Q7 i?2 ii +Fb BM bB/2 +? MM2H ii +Fr?2'2BM M ii +F2° +QHH2+ib i?2
i72b2 F2vb iQ 2M+ vTif/2+ vTi/ i (Ry9)X

S'QTQb2/ aQHMIBQMb,

R BK2/ 7Q qalLéb SQ > K# ;2 2iX HX (Ryd) T'QTQb2/ 6T2 p bBp2 mi?2MiB+
S Mi?E2v Q#i BM2/ +2 iB}+ i2b 7°QK *Hmbi2 >2 /U*>V M/i?2MBM+Q TQ"  iZ
2M/ mb2'b M/ b2MbQ  MQ/2bX h?Bb b+?2K2 bm++2bb7mHHvV 2HBKBM i2b 6 F
M HvbBb ii +Fb + mb2 bB/2 +? MM2H ii +FX

k AM#mBHi p2 B} #BHBivQ7 S mi?E2v HQM; rBi? T?vbB+ HKB+ Q bi'm+im 2 2

i HB;?ir2B;?i 2M+ vTiBQM H;Q Bi?K HQM;rBi? K bFBM; i2+?MB[m2 + M 2HB!|

oAA h” {+ M HvbBb-_6A.aTQQ}M; M/ _6A.IM mi?Q Bx2/ ++2bb

AKTHB+ iBQMb),
AM M ii2KTiiQ Q#i BM M2irQ ' FBM7Q K iBQM- M ii +F2  bMBzb i?2 +QM}/2
AQh /2pB+2b (Ry9)X

# AM7Q K iBQM Bb BKT ' BMi2/ QM i?2 _6A. i ; (Ry8)X h?22 ii +F2" }'bi ;2ib +-
bTQQ}M; M _6A.bB:M H M/i?2M mb2b i?2 Q" B;BM Hi ; A/l- b2M/b Bib BM7Q"
h?Bb 2MiB 2 T°'Q+2bb Bb + HH2/ _6A. bTQQ}M;X



8ke L22H Ka H22K E? M-JQ? KK/ ?b M *?Bb?iB

+ .10 S'2b2Mi QM _6A. MQ/2b + M#2 "2 /[-/2H2i2/ Q  KQ/B}2/ #vi?2 ii +F2  /m.
iB+ iBQM b+?2K2b H2 /IBM; iQ 6A. mi?Q Bx2/ ++2bb (Ry9)X

S'QTQb2/ aQHMIBQMb,

R hQ T 'Qi2+i AQh /2pB+2b ; BMbii® {+ M HvbBb GBm 2iX HX GBm 2iX HX (R
T2b2 pBM; i” {+ Q#7mb+ iBQM U1SA*V K2+? MBbKX

k MQM@#Q "/ a_J # b2/ S?vbB+ HHv IM+HQM #H2 6mM+iBQM USI6V ? b #2
(RRR)-r?B+? ;2M2" i2b i?2 /2pB+2 A.c mMB[m2 7QQiT BMi 7Q" 2 +? AQh /;
[/ M;2° Q7 bTQQ}IM; M/ mM mi?Q Bx2/ ++2bbX

oAAA _QmiBM; AM7Q K iBQM ii +F-a2H2+iBp26Q'r '/BM; M/ aBMF >QH2 ii +F

AKTHB+ iBQMb,

AM "QmiBM; BM7Q K iBQM ii +Fr?2°'2 M ii +F2° +°2 i2b BM+QMp2MB2M+
BM7Q 'K iBQM-b2M/BM; 2°°Q" K2bb ;2b-+"2 iBM; "QmiBM; HQQTb 2i+ (Ry9))

# a2H2+iBp2 7Q°r "/BM; Bb ivT2 Q7 ii +Fr?2°2 M BMi'm/2  /"QTb bQK2 K2b
Q bBKTHvV b2H2+ib bQK2 K2bb ;2b M/ 7Q°r /b i?2KiQ Qi?2° MQ/2b (RRk)X
MQ/2 "2+2Bp2b i?2 BM+QKTH2i2 BM7Q K iBQMX

+ M ii +F2° ii° +ib Qi?2° MQ/2bBMi?2 M2irQ ' FiQr /b +QKT QKBb2/ MQ/2 L
bQi? i M2iIrQ ' F i~ {+ ~Qrb iQr /b Bi (Ry8)X

S'QTQb2/ aQHMIBQMb,

R 6Q GQr TQr2° M/ GQbbv L2irQ"F6b a2+m'2 _QmiBM; ST QiQ+QH Ua_SGV m
i2+?MB[m2 HQM; rBi? ° MF i? 2b?QH/ +QM+2Ti ? b #22M T QTQb2/ #v :HBbL
"QmiBM; ii +FbX

k h?2 #Qp2 T°QTQb2/ b+?2K2 + M #2 mb2/ 7Q  b2H2+iBp2 7Q'r */BM; M/ bBM
T°QTQb2/*J.- KQMBIiQ  # b2/i2+?MB[m2r?B+? mb2b _SG b "QmiBM; T°QiQ
7Q°r /b KBb#2? pBQm bX

i AMi'mbBQM /2i2+iBQM 7Q" aBLF?QH2 ii +Fb Qp2 eGQr@S L 7Q° AMi2 M2h
*2'p Mi2b 2iX HX (RR8) /Bb+HQb2b i?2 B/2MiBiv Q7 i?2 K HB+BQmb ii +F2
bBMF ?QH2 MQ/2X

As J M@BM@i?2@JB//H2 ii +F M/ _2TH v ii +F

AKTHB+ iBQMb,

AMJ M@BM@i?2@JB//H2@ ii +F UJBhJV M ii +F2°  KQMBIiQ'b Q™ 2 p2b/°QT
#2ir22M irQ AQh /2pB+2b M/ ;2ib ++2bbiQ i?2 +QM}/2MiB HBM7Q K iBQM (

# AM "2THv ii +F-i?2 M2irQ F Bb F2Ti #mbv #v + Tim 'BM; bB;M2/ T +F2i M/
; BMiQi?2 /2biBM iBQM (RRk)X

S'QTQb2/ aQHMIBQMb,

R JZhh M/ JZhhnalL bm;;2bi2/ #v aBM;? 2iX HX (RRe) T'2p2Mib JBhJ ii +F
/12pB+2@iQ@ /2pB+2 U.k.V +QKKmMB+ iBQMX hQ BM+Q 'TQ" ™ i2 1HHBTIiB+ *I
mb2b E2v@SQHB+v UESV M/ JZhhnaL mb2b +BT?2 @i2ti TQHB+v U*SV ii B#

k S F2iX HX (RRd)bm;;2bi2/ b+?22K2i? iT 2p2MibJBhJ#v mi?2MiB+ iBM; E
a2bbBQM F2vb "2 ;2M2" i2/ M/ /Bbi'B#mi2/ #v 2 +? b2MbQ " X

j " b2/ QM A/2MiBiv" b2/ *vTiQ; T?v UA"*V b?B# MB 2iX HX (RR3)? bT QT
h?Bb 7° K2rQ ' F T'QpB/2b +QM}/2MiB HBiv- mi?2MiB+ iBQM M/ BMi2; Biv bl
"2TH v ii +FbX

s .i BM+QMbBbi2M+v- 1M mi?Q Bx2/ ++2bb M/ . i # 2 +?

AKTHB+ iBQMb,
AM AQh-/i BM+QMbBbi2M+v Bb 272 °2/iQ b i?2bi i2 Q7 /i r?22M M ii +
/1 /Im"BM; i° MbKBbbBQM Q biQ 2/ BM /i # b2 (RRN)X

# AMMM mi?Q Bx2/ ++2bb-K HB+BQmb mb2'b+ M ;2i ++2bbiQ +QM}/2MiB H
"B;?ib (RRN)X



a2+m Biv *? HH2M:2b BM 6Q: M/ AQh- "HQ+F+? BM h2+?MQHQ:;v M/ *2HH h8JdcdaQHmiBQ

+ G2 F ;2Q7 +QM}/2MiB HBM7Q K iBQM BM M mMH r7mH Q™  mM mi?Q Bx2/ T

S’QTQb2/ aQHmMiIBQMb,

R hQ b2+m 2 /i i° MbKBbbBQMb rBi?BM AQh /2pB+2b aQM; 2iX HX (Rky) T
T 2b2 pBM; + vTiQ;  T?B+ i2+?MB[m2 HQM; rBi? J2bb ;2 mi?2MiB+ iBQM *
/i BMi2; BivX

k . i biQ’2/BM "2KQi2b2KB@i mbi2// i biQ™ ;2bM22/iQ#2bm 2Q7/ i BMi2;
T°QTQb2/ i?°'22@H2p2H bTHBi "HQ+F+? BM # b2/ 7 K2rQ FX

i "HQ+F+? BM # b2/ 7" K2rQ'F HQM; rBi? "1 ? b #22M T°QTQb2/ #v _ ?2mH
AibmTTQ ib MOQM@ 2Tm/B iBQM-/ i BMi2; Biv- T'2b2 p2b T°'Bp +v Q7 i  Mb
M/ ?22M+2 7m " MBb?2b M2M/@iQ@2M/ T Bp +v T 2b2 pBM; AQh bvbi2KX

9 w?2M; 2i HX (Rkj)/2pB+2b T'Bp +vT 2b2 pBM; 2{+B2Mi K2/B+ H/ i b? BN\

8 :QT2 M/ aBF/ " (Rk9) T°'QTQb2/ HB;?ir2B;?i T'Bp +v T 2b2 pBM; irQ 7 +iQ"
T 2p2MiBM; [ i # 2 +?2X

e hQ "2/m+2 i?2 "BbF Q7 T'Bp +v H2 F ;2 : B 2iX HX (Rk8) T°'QTQb2/ .vM KB
KQ/2HX

d h?2 mi?Q b BM (Rke) ? p2 T'QTQb2/ T QiQ+QH + HH2/ AKT Qp2/ a2+m’2
2Mbm'BM; 2M/@iQ@2M/ b2+m ' BivQ7 /i BMAQh 2MpB QMK2MibX

kXkX AQh a2+m Biv GQGFH2KXBbK B2~v bmKK "Bx2bp BQmbHQQT?QH2b BM
/2pB+2b BM72°°2/ 7°QK i?Bb HBi2" im 2 "2pB2rr?B+? M22/iQ #2 //'2bb2/X AM@
2z2+iBp2 M/ 2{+B2Mi b2+m Bivi2+?MB[m2b M22/iQ #2 /2p2HQT2/ BM Q /2  iQ K
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6B;X XIR?2°2mK "HQ+F+? BMX

M/ AMi2HH2+im HT QT2 iv 'B;?ibX

h?2 "HQ+F+? BM 2Mbm 2b i mbirQ i?v/2+2Mi° HBx2/ K M ;2K2Mi- /KBMBbi" iE
BM i?2 bmTTHv +? BM M/ HB72 bT M Q7 M AQh /2pB+2X "HQ+F+? BM bbm 2t
#v 2Mbm ™ BM; i? i/ i #2BM; i° MbKBii2/ Bb + ' vTiQ; T?B+ HHv b2+m 2/ M/ bB;N\
"HQ+F+? BM bK i +QMi"~ +ib + M 2Mbm 2 mi?2MiB+ iBQM- mi?2MiB+ iBQM- M/
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M/ K2KQ v "2bQm +2b Q7 AQh /2pB+2bX "HQ+F+? BM ;m ~ Mi22bi KT2 ' @T QQ7
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+QKT "2/ iQ Rk3 #Bi BM ASoe (kN) X //"2bb H2M;i? Bb ky #vi2b Q° Tm#HB+ F2v
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Q7 BMi2°M2ir?2°2BV T vK2Mib M/ KQM2v "2 BM#mBHiIi BBV +HB2Mib + M QrM i?
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QMHV /Q2b ?2 M22/iQ KQ/B7v i?2i° Mb +iBQM BM i?2 #HQ+F- #mi HH Qi?2  #H
? +F2° //IBiBQM HHv M22/biQ TTHv i?2 +? M;2iQ 2p2'vbBM;H2 MQ/2 QM i?2 M2]
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Pb+ "LQpQ (dy)BM?Bb T T2 # BM;b7Q i? bQK2 Q7 i?2 7TQHHQIBM; #2M2}ib Q"



a2+m Biv *? HH2M;2b BM 6Q; M/ AQh- "HQ+F+? BM h2+?MQHQ;v M/ *2HH h8RaQHmMIBQ

6B;X j9b?BM; iQ +? BM i?2 #HQ+Fb BM "HQ+F+? BMX

6B;X [X18Q/2b BM i?2 "HQ+F+? BM M2irQ FX

BMh #H2 jXRX h?2 K BM7Q+mb Q7 i?Bb "2b2 "+? BbQMbT rMBM; bBM;H2bK i +¢(
Q7 i?2 /KBMBbi® iBp2 7° K2rQ'FX HbQ-H “;2° mMBib Q7 AQh /2pB+2b i? i "2 Mt
i2+?MQHQ;v "2 BM+HmM/2/ BM i?2B" 7° K2rQ'FX h?2 bQHmMIiBQM i?Bb T T2 T Qp
i? 1i?72"HQ+F+? BM M2irQ"Fbmz2°'bBM Q'/2 iQ "2H2 b2i?2 ++2bb +QMi QH BM
BM~m2M+2b i?2 T2 7Q K M+2 Q7 i?2T QTQb2/ 7 K2rQ'FX h?2 T2 7Q 'K M+2 Q7 i
h?2 + T #BHBiv Q7 AQh /2pB+2b rBi? "2bT2+iiQ b+ H #BHBiv Bb Qp2° HH ++2Ti ;
i?°2 ib bK2MiBQM2/BM h #H2 jXkr2'2 B/2MiB}2/ mbBM; i?2 ah_A.1 (dk) KQ/2HX
bOQHMIBQM 7Q i?2b2 b2+m " Biv Bbbm2b #v BMi Q/m+BM; +2 iB}+ iBQM mi?Q Biv:
MQ/2b M/ i?2°"Qm;? i?Bb T ' Q+2bb i?2 AQh /2pB+2b +QmH/ +?2+F i?2 p HB/Biv Q7 i

XPm// ? 2iX HX (dj) BM i?2B " T T2 T '2b2Mi2/ 6 B® ++2bb b M2r /2+2Mi’
T'Bp +v@T 2b2°pBM; mi?Q Bx iBQM K M ;2K2Mi bvbi2K i? i mb2b i?2 bi2 /BM2
? M/H2 ++2bb +QMi"QH QM ++QmMi Q7 +QMbi° BM2//2pB+2bX h?Bb 6 B* ++2bb
++2bb +QMi"QH 77 K2rQ FX 6Q 2p2'v 2bQm +2@ 2[m2bi2" T B - i?2B T ' QTQ
+QMi° +i7Q  i?2 ++2bb +QMi'QH TQHB+VX

LHH T M2MB J MQD EmK ~ 2iX HX (d9) BMi?2B " T T2 2tTH BMb i?2 T Q# #}
+QMbB/2° iBQM Q7 i?2 +QKTQM2Mi BMi2"+QKKmMB+ iBQM BM AQhX h?2 Bbbm2 E
U*.JaV Bbi? i KQ'2 " M;2K2Mib M/ TQbbB#BHBiIB2b 2tBbi 7Q" "2p2 HBM; i?2 b
QmibB/2 rQ H/i?°"Qm;? i?27 Hb2 mi?2MiB+ iBQM- /2pB+2 bTQQ}IM;X h?Bb T T2"
Q7 AQh bb?QrM BM 6B;X jXd BV h?BM;b rBi? L2irQ ' F2/ b2MbQ b M/ +im iQ b Ut
S'Q+2bb2/ .1 aiQ® ;2 U_A@S.aVv BBBV M HviB+ H M/ *QKTmiBM; 1M;BM2b U *
p BQmb +? HH2M;2b 7 +2/ #v i?2 BMi2;  iBQM Q7 "HQ+F+? BM i2+?MQHQ;Vv rBi~
biQ® ;27 +BHBiv- G +FBM; Q7 bFBHHb "2[mB 2/ BM i?2 }2H/- G +F Q7 rQ F7Q +2-
*T #BHBiB2b- S°'Q+2bbBM; iBK2 M/ a+ H #BHBivX

h?2 mi?Q°b BM (ee) /Bb+mbb2/ p "BQmb Bbbm2b Q7 B/2MiBiv BM AQh r?B+7?



8jk L22H Ka H22K E? M-JQ? KK/ ?b M *?Bb?iB

6B;X ¥6Om" SBHH b Q7 "HQ+F+? BM h2+?MQHQ;vX

h #H2 jXR
/p Mi ;2b Q7 ++2bb +QMi'QH BM AQh

/p Mi ;2b .2b+ BTiBQM

J0#BHBIv | PQ KM 2 AQh /2pB+2b 2p2 v /KBMBbi 1Bp2 /QK BM BM 172 M2irQ F ? b 7 22/QK Q7 B
Bb 2M7Q +2/ #v "mH2b BM "HQ+F+? BMX

h?2 bvbi2K HHOQrD i?2 ++2bbB#BHBIv Q7 +OMi QH mH2b i Mv iBK2X HbQ- HH i?
++2bbB#BHBH2bb +QMi QH Bb /Bbi'B#mi2/c i?2°27Q 2 Mv 2p2Mi Q7 bQK2 b2 p2° 7 BHmM 2b /Q2bM
BM7Q K iBQMX

*QM+m "2MH+YmMHIBTH2 K M ;2°b "2 +QM+m " "2MiHv ;- Mi2/ ++2bb Q° #BHBiviQ mT/ i2 iP2 ++2bb +

GB 2ir2p 2] LQ KQ/B}+ IBQM 2[mB 2/1Q / 71?28 bQHMIBQM #v AQh /2pB+2bX h? Qm[;? i?2 "HQ+
" ! MB+ iBQM KQM:;bi HHi?2K M ;2'b M/ AQh MQ/2b Q++m 'b-i?2 2#v 7 +BHB] iBM; + Qb

a+ H #BHBIiN amTTQ ib KmHIBTH2 AQh /2pB+2b BMi2 +QMM2+i2/ #vVvi?2 p BQmMbD +QMbI |BM2/ M2irC

h™ MbT 2MFwn?2 bvbi2K +QM+2 Hb 1?2 AQh /2pB+2 HO+ iBQMb M/ HBO BMr? i K MM2  [Mv "2bQm"

"2H iBQMb?BTb- mi?Q ' Bx iBQM M/ mi?2MiB+ iBQM- ;Qp2 " MBM; Q7 /i M/ T'B
i? i Bb bK "iHQ+F i2+?MQHQ;vr?B+? 2M #H2b i?2 "HQ+F+? BM i2+?MQHQ;Vv iQ
#BF2b Q ?Qmb2bVX h™ Mb +iBp2 ;" B/ /2p2HQT2/ i2+?MQHQ;vi? i Bb +QHH #¢
h?Bb i2+?MQHQ;v 2M #H2b mb2 b iQ #mv M/ b2HH bQH ~2M2 ;v b2+m 2Hv 7°QK

"b2/ QM "HQ+F+? BM i2+?MQHQ;v- 6BH K2Mi ? b #mBHiIi M QT2M i2+?MQHQ
+QKKmMB+ i2- /[Bb+Qp2 - M/ BMi2" +irBi? 2 +? Qi?2° BM +QKTH2i2Hv /Bbi ' B#
"?; 2iX HX (eR)BMi"Q/m+2/ /[/2+2Mi° HBx2/ T22 @iQ@T22 7" K2rQ'F + HH2/
"HQ+F+? BM h2+?MQHQ;vX gBi?Qmi i?2 "2[mB ' 2K2Mi Q7 i mbi2/ BMi2 'K2/B "v-
T22°b BM i"mbi H2bb M2irQ"FiQ +QMM2+iX "SAAPh ? b M /2[m i2Hv rB/2" b+Q
Q7 /2p2HQTBM; p "BQmb T22 ' @iQ@T22 b M/ /Bbi'B#mi2/ K Mm7 +im"BM; TTHI
#2M2}ib Q7 "HQ+F+? BM 7Q° AAQh b HBbi2/ BM h #H2 jXjX

hQ bmTTQ i i?72 b? "BM; Q7 b2 'pB+2b KQM; AQh /2pB+2b M/ miQMQKQmb
(ej) /12b+"B#2/ bK "i +QMi"~ +ib Q7 i?2 #HQ+F i? i + M 7 +BHBi i2 i?2 #Qp2 i?BM
T°QTQb2/ "HQ+F+? BM iQ +QMi"QH M/ +QM};m 2 AQh /2pB+2bX _a Tm#HB+@F
F2vbc 1i?2°2mK biQ 2b i?2 Sm#HB+ F2vb M/ QM BM/BpB/m H /2pB+2b- i?2 T'B
/IBb+mbb2b BM i?2B" 2p Hm iBQM i? i Bi ? b Rk b2+ i° Mb +iBQM iBK2 M/ 7Q" iBK
Kv#2 /B{+mHiX HbQ iQ b p2 2MiB 2 "HQ+F+? BM T ' Qtv Q" ?m;2 "2TQbBiQ v B
#2 bBKTH2 #mi K v D2QT "/Bx2 b2+m 'Biv b i?B°/ T "ivBb2M; ;2/X MQi?2  bQHTr
2TQbBiIQ v r?B+?2 rQmH/ #2 p2°v +QbiHv M/ biBHH MQi 72 bB#H2 iQ + i2  iQ bK

av2/ > /B >b?2KB 2iX HX (dd) /2}M2b +QKTH2i2 "+?Bi2+im 2 Q7 i?°22 H v
biQ™ ;2H v2™X h?2B rQ°'F HbQ /2}M2b/ i b? "BM; T'QiQ+QH-/i KM ;2K2MiX h?
2Mi K2+? MBbKb M/ i?2B  BKT +ii? i BM+HmM/2b /B 2+i ++2bbiQ "HQ+F+? BM- *|
++2bbX

J ii?B b J2iiH2  2iX HX (d3) /Bb+mbb2b i?2 "QH2 Q7 "HQ+F+? BM BM ?2 Hi?+
QTTQ imMBiB2b 7Q " mb ;2 BM K M ;BM; Tm#HB+ ?22 Hi?-/"m; +QmMi2 72BiBM;- |



a2+m Biv *? HH2M;2b BM 6Q; M/ AQh- "HQ+F+? BM h2+?MQHQ;v M/ *2HH h832 aQHmMIBQ

h #H2 jXk
h?°2 ib B/2MiB}2/ BM (dy)
h? 2 i 1z2+i
aTQQIM; MQtBQmb K M ;2K2Mi ?m# +QmH/ BKT2 bQM i2 K M ;2K2Mi ?m#
h KT2" ++2bb +OMi QHBM7Q K iBOMi? i Bb /B 2+i2/iQ 1?2 AQh /2pB+2b + M #2 Hi2 2/
~2Tm/B i2 /2pB+2 + M +H BK i? i1?2v ? p2 MQii F2M Mv +iBpBivX
.Qa 2# b2 i?2 /i /B 2+i2/iQ M AQh /2pB+2 Q  mMp2BH mM TT Qp2// i Q7 i?2|AQh /2pB+:

6B;X pKU? 22 K DQ° +QKTQM2Mib Q7 AQh (d9)X

M/ # b2/ QM T'Bp i2 T iB2Mi/ i X AirBHH HbQ ?2HT /p M+2b BM i?2 H i2bi /B;!
BMBiB iBp2bX b T? x "B 2iX HX (dN) /Bb+mbb2/ bK i +QMi* +ib BM AQhX h?2
Q7 "HQ+F+? BM iQ KM ;2 M/ ++2bb K2/B+ H "2+Q ' /b- K M ;2 i?2 "2H iBQMb?E
"HQ+F+? BMX h?2v Tmi 7Qi? i?2 B/2 Q7 ? pBM; /2+2Mi> HBx2/ '2+Q / K M ;2K
UlH2+i"QMB+ K2/B+ H "2+Q /bV #v 2KTHQVBM; "HQ+F+? BMi2+?MQHQ;vX gq?2M
+QMbB/2° iBQMb "2 *QM}/2MiB HBiv- ++QmMi #BHBiv- mi?2MiB+ iBQM M/ [ i
i?72KX

CB2w? M; 2iX HX (3y)-/Bb+mbb i?2 mb2 Q7 "HQ+F+? BMi2+?MB[m2 BM SalLq@
?2 Hi?+ "2X MmT/ i2/p2 " bBQMQ7i?208A1113ykXR8Xe .BbTH v mi?2MiB+ iBQM
iQ BMBiB HBx2 b2+m 2 HBMFbX

wvbFBM/ 2iX HX (3R)/Bb+mbb2/"HQ+F+? BM BKTH2K2Mi iBQM BM + vTiQ;"
/i X h?BbT T2 T°QTQb2b TH i7Q Ki? i2M #H2b "HQ+F+? BMi2+?MQHQ;v b M
MQz@"HQ+F+? BM biQ™ ;2 bQHMIBQMX

L #BH B} 2i HX (de) Tmi 7Q i? "HQ+F+? BM i2+?MQHQ;v # b2/ Tm#HBb?2" ¢
++2bb T°QiQ+QH #v /QTiBM; bK i +QMi> +ibX h?Bb T T2 mb2/i?2 KQ/2H # b2/
mi?2MiB+ iBQM- K BMi BMBM; "2;mH iBQMb- M/ +QKKmMB+ iBQM KQM; p "BQ
h?2 H bi +QKTQM2Mi Q7 i?2 bvbi2K mb2b Qz@+? BM/ i # b2 AS6a (3k)X

mi?Q b BM T T2 b (39) (38) ? p2 T'QTQb2/ bQHMIBQM iQ "2/m+2 i?2 +QMi2
Hi2 M i2 +QMb2Mbmb K2+? MBbK (3e)(3d)(33) M/ mbBM; /Bz2 2Mi ;> T? iQTQHC

G22KQM " B/ 2iX HX (3N) T°'QTQb2/ >2/2" /[Bbi'B#mi2/ H2/;2° TH i7Q K b
"2bQHp2b i?2 bT2+ibi? i "2bi'B+i Tm#HB+ .Gh ++2Ti M+2 #v i?2 K BMbi 2 KX
+QMb2Mbmb BM /Bbi'B#mi2/ b2imT Bb "2 HBx2/i?°'Qm;? /i bim+im 2+ HH2/?
h?Bb T T2 HbQ ?B;?HB;?ibi?2 /Bz22M+2b #2ir22M "HQ+F+? BM M/ ? b? ;" T?X
[MB+F-7 B'- *A.@+QKTHB Mi- HQ@+Qbi- 2{+B2Mi- iBK2@bi KT2/- "vx MiBM2 M

a2 ;m2B SQTQp (Ny) /Bb+mbb2/i?2i M;H2i? i +QMbBbib Q7 /B 2+i2/ +v+HB-
iBQMb Bb i?2 M2ti 2pQHmiBQM v bi'B/2i? ibm++22/b BM i?2 "HQ+F+? BMX

sB Q[B GB 2iX HX (N8)BM i?2B T T2 T 2b2Mi2/ b2p2° H b2+m Biv Bbbm2b
"2b2 "+? i?2v /IBb+mbb2/ 2p2°v TQbbB#H2 "BbF M/ pmHM2 #BHBiv BM "HQ+F+
+ mb2b M/ +QMb2[m2M+2bX h?2B rQ'F HbQ ?B;?HB;?i2/ bQK2 "2 HrQ H/ ii +F
i?72 2tTHQBi2/ pmHM2" #BHBiB2b i? i H2 /iQ i?2b2 ivT2b Q7 ii +FbX



8j9 L22H Ka H22K E? M-JQ? KK/ ?b M *?Bb?iB

h #H2 jX]
“2M2}ib Q7 "HQ+F+? BM 7Q° AAQh

"2M2}ib .2b+ BTiBQM

.2+2Mi° HBx2¢ +? i° Mb +iBQM BM "HQ+F+? BM Bb p2'B}2/ M/ p HB/ i2/i? ' Qm;? i?2 +QMb2Mbmb #2
M/ h"mbi H2bb22 b bBM+2 Bi Bb /2+2Mi° HBx2/c i?2 T22 b M22/ MQi iQ i mbi 2 +? Qi?2 X

aBM+2 "HQ+F+? BM "+?Bi2+im 2 Bb MQi +2Mi° HBx2/-i?2 bBM;H2 TQBMi Q7 7 BHm 2

—2bBHB2MIl 5 i 2/ Q" /2H2i2/- bQ "HQ+F+? BM Bb M BKKmi #H2 H2/:2 X

a+ H #A2 bK Mv M2r T22°b UQ KBEM2 bV F22T QM DQBMBM, 172 +7 BM- TOKTmIBM, + T +BiB2b
aZim 2 M/ @2 b2+m Biv Q7 2p2 Vi Mb +iBQM QM "HQ+F+? BM M2irQ F Bb .m ~ Mi22/ #v b2+m"
/Bi #H2 M/ m/Bi #BHBiv b 2p2'vi' Mb +iBOM Bb i’ MbT “2Mi iQ 2p2°vQM2 QM i22 N12irQ FX

LQi mbi2/i?B /T ivBbBMpQHpP2/ b HHi?2 AQh /2pB+2b T2 7Q Ki MDb +iBQMb miQH
MiQMQKQMbQrMBM; Bib "HQ+F+? BM ++QmMiX

++Q /BM; iQ (Ryk)- #HQ+F+? BM i2+?MQHQ;v Bb MQr 2pQHpBM; b M BM~m2\
;2K2MiX "HQ+F+? BMr b 7Q+mb iQ *?BM2b2 ;Qp2 "MK2Mi bBM+2 P+iQ#2  kyR
#2 FQmi-i?2 *?BM2b2 ?2QbTBi Hb ? p2 #22M mbBM; "HQ+F+? BM i2+?MQHQ;B2b
22 i? "2+Q°/biQ BMbm® M+2 +H BKbX SQTmH ~T? 'K +2miB+ H +QKT MB2b ? p2Z
"iBQMa S al- Q7 qgHH/Q 7-:2"K Mv- QM "HQ+F+? BM bQHmMiBQMb 7Q  i° +FBM;
Q77 F2/"m; B/2MiB}+ iBQMX b i2bib "2 +QM/m+i2/ 7Q° *PoA.@RN p ++BM2b M
mb2/iQ 2M/Q b2 i?2i'B HbX 6m i?2°'KQ 2- "HQ+F+? BM + M #2 / Ti2/iQ H2 "MB
Qmi# 2 FT ii2 " MbX

h?2 > TB/ M/ mM+QMi " QHH2/ Qmi# 2 F Q7 *PoA.@RN (Ryj)- TQBMib Qmi i?2
bm p2BHH M+2 bvbi2Kb iQ K M ;2 Tm#HB+ ?2 Hi? 2K2 ;2M+B2b QM iBK2X "HQ+
rBi? b2p2° H7 +2ib Q7 +QMi BMBM; i?2 Qmi# 2 FX h?21la /2T "iK2Mi Q7 >2 Hi? N
LiBQM H+QQ /BM iQ  7Q " >2 Hi? AM7Q K iBQM h2+?MQHQ;v #°Q /+ bi2/ M iB(
"2[mBbBIiBQMBM; m#B[mBiQmb-b2+m 2 BM7" bi'm+im 2- mi?2MiB+ i2b HH i?2 T
M/ T2 bBbi2Mi 2T 2b2Mi iBQM Q7 mi?Q 'Bx iBQM iQ ++2bb 2H2+i"QMB+ ?2 Hi-
+QmH/ K22ii?2b2 2tT2+i iBQMb b BiBb /2+2Mi° HBx2/ "+?Bi2+im 2-rBi? K BM
Kmi #H2 m/Bii°'B Hb M/ "Q#mbiM2bbX g?BH2 F22TBM; /i T 'Bp +v M/ b2+m Biv
BM T2 ' KBbbBQM2/ "HQ+F+? BM b? 2 M/ 2TQ i BKTQ'i Mi BM7Q K iBQM BMbi N
iBQM M/ +QMi"QH Q7 /Bb2 b2 #v Qz2 ' BM; r vb iQ BKT ' Qp2 K Mv Tm#HB+ ?2 Hi?
+ M bbBbi BM T 2p2MiBQM Q7 T M/2KB+ #v 2M #HBM; 2 "Hv Q#b2'p iBQM Q7 2T
M/ BKT +i K M ;2K2Mi Q7 Qmi# 2 F M/ i 2 iK2MiX

h?2 BM+'2 bBM; /2K M/ Q7 2H2+i"QMB+ K2/B+ H "2+Q /b U1J _bV i i?Bb iBK:
2pB/2MiX qBi? b2+m Biv- T°'Bp +v M/ i° MbT "2M+v #2M2}ib Q7 "HQ+F+? BM- 7
Tm bm2/ #mi 2ti " 2K2Hv /B{+mHi iQ /QX h?Bb iBK2 Q7 + ' BbBb HBF2 *PoA.@RN rB
i?Bb }2H/ BM Q' /2" iQ BKTH2K2Mi i?Bb i M iBQM H M/ ;HQ# H H2p2Hb (RkN)X

Cvb 222iX HX (Rkd)BMi?2B" "2pB2r T T2 + i2;Q°'Bx2b b2+m Biv ii +Fb BM
S?vbB+ H ii +FbU#V L2irQ F ii +FbU+V aQ7ir "2 ii +FbU/V . i ii +Fbc M/ HBbi
BM i?2b2 + i2;Q°'B2bX h?2B° T T2 HbQ ?B;?HB;?ib i?2 2pQHmMIiBQM Q7 "HQ+F+"
BM+Q TQ  i2/rBi? AQh M/ AAQhX h?2B  bm p2v/Bb+mbb2/p "BQmbb2+m BivBb
i2+?MQHQ;v M/i® /BiBQM HbQHmMIiBQMb i? i M22/iQ #2 M Hvx2/ BM@/2Ti?X

iXjX *? HH2M:;2b BM "HQ+F+? BM WM2?]MQ HQB2X%Vv bmKK "Bx2b p "BQmb Bbbm?2
h2+?MQHQ;v BM AQh BM72 "2/ 7°QK i?Bb HBi2  im 2 "2pB2r r?B+? M22/b iQ #2 //
+? HH2M;2Db rBi? 2z2+iBp2 M/ 2{+B2Mi i2+?MB[m2b M22/b iQ #2 /2p2HQT2/ BM C
2K2;2 b T QKBbBM; TH i7Q K 7Q  7mim 2X

9X *2HH h*22)H h"22 Bb MQp2H “+?Bi2+im 2 7Q  /Bbi'B#mi2/ biQ ;2 bvbi2Kb
Q7/i BM?B;?HVT Q; KK #H2 M/H “;2HvVBM/2T2M/2Mi +2HHb i? i 26 bbBKBF
+2HH ? b Bib TQHB+B2b M/ Bi HHQrb /i iQ +? M;2 Qp2  iBK2X 1 +? +2HH Bb ;
“+2?2Bi2+im> H/2bB;M ;Q HBbiQ HHQri?2 2pQHmiBQM Q7 i?2 +2HH i'22 Q" ; MB+
b2p2° H TTHB+ iBQMbX M bmv +? v 2iX HX (3j) T°'QTQb2/ /Bbi'B#mi2// i



az2

+m 'Biv *? HH2M;2b BM 6Q; M/ AQh-

h #H2 jX9

*2 HH2M:2b BM "HQ+F+? BM h2+?MQHQ:V

"HQ+F+? BM h2+?MQHQ;v M/ *2HH h83J8aQHmiBQ

#HQ+Fb bQ
Mv #HQ +F
h?2 +2HH i°

i? i +HB2Mib i? ii
/12/iQ i?2 bvbi2K- M/i?2 QM2bi? i /IQM&i i
227 K2rQ F bi'Bp2b iQ #2 KQ/mH - +2HHmMH

*2 HH2M,2fAbbab2 BTiBQM 272‘2M+2
N HHMQ/2b +QMM2+i2/ BMAQh biQ 2 "2THB+ i2/ H2/:2°|Q 2 22°27Q":
aiQ" ;2 B7 biQ 2/ QM i22 "HQ+F+? BM Bib2H7- biQ" :2 rQmH/ T° yz#l F E'E'Zwﬁﬁ{mzwnx
22 T°Q+2bb Q7 KBMBM: M/ p HB/ iBM; #HQ+Fb Bb iBK} KBM. +QmMi Q
hBK2 +QMme%g12b M/i22i° Mb +iBOM +QmMi +QMiBMm2b iQ : QrX Q#'%?'nb RMise (dé)
. "HQ+F+? BM T QpB/2b "Q#mbi TT Q +?2b 7Q b2+m BM; AQh- #mni i Q +? Bb
omHM2" #H?2 biBHH pmHM2" #H2X C% Mf& H% (eg)
. BM2 b? b?BM; TQr2 7Q 1722 +QMb2Mbmb K2+? MBbK +| .42 T IBX2/1i22°27Q 2
az+m 2 JBMBN., wBiiBM: i22 ii +F2° iQ 2Qbi 1?22 "HQ+F+? BMX "EB2PA BT TR (kWY
S Bp i2 E2vb TH§p+|i:2Jr’i>:szth++Qlib + M #2 +QKT QKBD2/ #2+ mb2 QF 22 HBKRRI | M{RKM2bb Q7
o2 i +F | - t2 11 *FDb?2QmA/ #2 pQB/2/ 1?B+7 + M + mb2 /QmEHE@HT2M/BY: (|5 BM;)b QK2
i Mb +iBQMbX
"HQ+F+? BM +2Bi2+im 2b 7 +2 b+ H #BHBIv +? HH2M {2bX HH i?2 7TmHH MQ/2b ‘2
a+ H #BHBiv| [MB 2/iQ biQ 2 i?2 r?QH2 +? BM BM Q /2" iQ 7TmHHv p HB/+2 "Wv2Wer X Q3jfb b i?2
MM/2 HVBM; "HQ+F+? BM 7" K2rQ'F Bb 2p2 @2tT M/BM|X
AHHZ: H oM 292 77 biQ 2/ KVBM+HmM/2 BHH2, H +QMi2Mi r?B+? K V ZDKnMJBMMHEZ 21 + IKTHB @
’ BQMb 7Q" i?2 "HQ+F+? BMX (NR)
A" 2p2 bB#H2. M21Q 72 BKKmi #H2 UMM #H2 1Q +2 M;2V M im 2 Q7 "HQE+3 BMy N BHTH2K2M@
222+ib i iIBQM #m:b + M +'2 i2 B 2p2 bB#H2 2z2+ibX ' 3
h?2 +QMb2Mbmb T QiQ+QH 2KTHQV2/ #v "HQ+F+? BMb |+ HH2/ S Q07@Q7@qQ F USC
1tT2MbBp2 §PZ+QHQ;B+ HHV im M2/ Qmi iQ #2 2tT2MbBp2X h?2°27Q |2+ Bb BbX MG AB])'HQ +F +?
HBKBi iBQMX
AM /Bbi B#mi2/ +?Bi2+im 2 Q7 /i bvbi2Kb- i?2 2 2tBbib 1 /2@Qz #2jr22M
p BH #BHBiv M/ +QMbBbi2M+vX "HQ+F+? BM "2K BMb| p BH #H2 M/ T “iBiBQM iQH
BH #BHBI 1122 +Qbi Q7 Bib +QMDBbi2M+VX AM 1i22°2mK- 1?22/ "HQ+F+? BM “2bmHi2/ iQ #2
*pQMbBbi2M+ (\/IbB/Z #HV 7 bi2 i? Mi?2 "Bi+QBMX PM2 K DQ ' +QMb2[Mm2MK2 @X (BRB+F2° #HQ +
iBK2 Bb Bib /BKBMBb?2/ b2+m Bivc i?72°27Q°2 7Q  M2rHlv KBM2/ #HQ+Fb- KmHIiBTH2 -
}1’K iBQMb "2 °2[mB 2/ #v K Mv"HQ+F+? BM TTHB+ iBQMb iQ T 2p2Mii’ Mb +iBQMb
7°QK /Qm#H2@bT2M/BM; X
aQ7ir "2 omHM2, @.
e HBiB2b BM 21% i *QMi® +ib K vbmz2' 7°QK bQ7ir "2 pmHM2® #BHBIB2b, i%,i 3 M #2 K MBTm@
'B1B 12/ #v 2 +F2 bX
*QMi® +ib
PM "HQ+F+? BM- bK i +QMi~ +ib b2 p2 b TQHB+v ;‘2>K2Mib #2ir22Mi° Mb +i@
. BM; ;"QmTb i? i "2 MQiH2; HHv2M7Q +2/iQ i?2 QmibB/2 ir t}Q
-BbF Q7 11 4F15p2 “BbFb iQ i22 Q': MBb iBQMb- #HQ+F KBM2'b M/ |HA % °%§M¥B{é +F+? B
M2irQ FX
G +F Q7 r |2@2 H +F Q7 FMQrH2/;2 M/ r 2M2bb #Qmii?2 "HQ+F47,BM ?&: H{%Fy BM /Q@
M2bb K BMb Qi?2  i? Mi?2}M M+B Hb2+iQ - z2+ib Bib rB/2b[T 2°/ fOFiBGEM
G r7mH 173 Q “2:mH IBQMb 7Q /2+2Mi° HBx2/ bvbi2Kb HBF2 "HQ+F+? BM M/ 1?2 MR2/ 7Q " H r¢
KoM 2M7Q +2K2Mi Q7 bK “i +QMi® +ib "2 M22/2/ BM Q /2 "iQiKBIB; HX KaR)QM~B+ib
KQM i* Mb +iBM; : QmThbX
aBM+2 "HQ+F+? BM Bb /2+2Mi° HBx2/ "+?Bi2+im 2-Bib b2 p2'b "2 +°Qbb ;2Q;" T?C«
"HQ+F+? BM| BY H 2:BOMDX AM Q'/2° iQ F22T (" Mb +iBQM /i 2M+ VTi2/ ?B:? +QKTmiBM; TQr2'
JOTIBOM BM Emw’ﬁs[ms‘z/i? i +QMbmK2b HQi Q7 2H2+i B+Biv r?B+? Blp /2}+Bi BM AM/B bQ7iQ/
JBEM 22 Hiols 7Q°K Ah bvbi2K 7Q" 22 Hi?+ 272 b MQi #22M BKTH2K2MR¥BM AM/B|X PM2 Q7
AN +? HH2M:2b BM /QTiBQM Q7 "HQ+F+? BM Bb HBKBiR/ BMbB;?i BMiQ i?22 T Q/m+i
+v+H2X AM/B /Q2b MQi ? p2 T2 2[mBbBi2 bb2ib BM TH +2iQ :Q 22 / rBj? /B:Bi H
22 Hi? bvbi2KX
BbiQ HHQr7Q  /Bz2 2Mi bQHMIiBQMb BM i?2 bBM;H2 bvbi2K iQ +Q2tBbi bQ b iQ
rBi? iBK2 Qp2°  b2p2° H TTHB+ iBQMbX h?2 +QKTH2i2 7° K2rQ'F Bb :MQbiB+ iQ
bb2p2" Hom#@T Q#H2Kb "2 bbB;M2/iQ KQ/mMH2bX AM i?2B " /2bB;M- M BKTQ
mb2'b Q7 i?2 bvbi2K iQ 7Q+mb QM /Bz2 2Mi T "ib Q7 i?2 bi'm+im 2 M/ 2K BM #
[ i X MQi?2  i?BM; BM i?2B° T°QTQb2/ "+?Bi2+im 2 Bb ? pBM; KmHIiB@H2p2F

mbi i?2 MQ/2b BM i?2 HQr2® H2p2Hb Q7 i?2 ?B2"
mbirQmH/ r Bi 7Q°
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8je L22H Ka H22K E? M-JQ? KK/ ?b M *?Bb?iB

h #H2 9XR
*QKT "~ iBp2 M HvbBb Q7 *2HH h'22 M/ "HQ+F+? BM i2+?MQHQ;v
HO+E+7 BM *2HH h 22
TOMp2MiBOM H "HQ+F+? BM + M #2 pBZéj_’/ EM 52 : - ,
LQ/2b MQ/2 *2HH h 22- rBi? T'Q; KK2/ +2H H +Fzg;<'vhlk. Mv T = HH2HDb rBi? "HQ+F+? BM
+°2rX

JmHIB@ b2/ OM Bib HO+ H|TQHB+B2t

; R — HH h 22
G2p2H +QA!\/M@ HQ+F+? BM 7" K2rQ'F-i?2 2MiB 2 Eé?wl?%??‘ggg‘%m'élz mT/ i2b Bib +2HH BM/2T2M.

QF- 12
}'K iBQM 2Ti MvbvbizK mT/ i2i? i1 F2b TH +2% 550 bhBKBH i2b Bi BMiQ i22 i 22X

"HQ+F+? BMmb2b +? BMIiQTQHQ,;vX AM|7|I_3|Hh +2|v|k|) A _ ) o
N IR S . HQ:;vX AM i?Bb-i?2 62
2b2°p2/| MQ/2b #2 ~ 82 b? TQBMIi2 b6 iQ T'2pBQ 5% 5%T6 2%” (,?AQ/Z 10 Bib M2r +7BH

> b2 p2' b2/ /B 2+iBQM Q7 ? b? TQBMi2'b "2~ _
SQBMi2 b BM +QMp2MiBQM H "HQ+F+? BM- #H +F2% )t % H,HML:??Zb';/'(mT/ 121Q [+2HHV Bb

r?2M 7mim 2 #HQ+Fb ii +? iQ BiX
AM *2HH h 22 "+?Bi2+im 2-2p2 v bBM;H2 MQ/2 E
M/+QMi‘QHH2/#v Bib QrM /2bB;M i2/|+ 2rX h?2

N . . Bi |’>27 2r F 2 iHvBKT 2b #v bb
AM HQ+F+? BM- 7Q° 2 +? 7Q F- +QM ﬁj‘ QQ/2b|Q+QKT‘#SpbK HH +‘(§
.Bbi'B#mlia?2 2MiB 2 M2irQ F rBHH #2 "2[mB 2/- H 2 H X 2. “IH2bb|Q7 r?2i22°
PrM2 ' b?BT? p2iQ #2 2bb2MiB HHv‘2iBM2/—KFEM E'; %me I\ZVYKZM/bBMi‘QIIm-i.-Zl

: : ARV
172 MmK#2°b Q7 7Q Fb ;" QrX MQ/20b +2HH ‘2iBM+Q TQ" i2/ BMiQ iP2 *2HH h"2

i2°i?22v ;2i p2‘B}2/ M/ +FMQrH2/;2/ #v i?2 + 2r
me2‘pBbBM BiX

.WM KB+ | "HQ+F+? BM 7Q+mbb2/ QM i?2 BKKmi FE‘ éZ BW#%%@“ 6+QMbBDbi2M+V6 iQ ;m

. . N . /12p2HQT2/ BMiQ Bib +m ™ "2M
2
LQ/2b i2M+26 bbm> M+2 Q7 i?2 #HQ+FX +QMbBb|2M+vrB|'P|’>2 T QiQ+QHb /2}M2/ #v 172 A

- ' MQi #2 "2KQp2/ b T2 "HQ+F+? BM /2 ) ”
fZT_'E':'bM Miho 1 iQ bQ+BQ@H2; H Bbbm2b r?22M2p2 T 2@&98 #H2 1Q- rBi?  KBMBK H 222+

Bb 7 +BHBi i2/ Qp2° "HQ+F+? BMX

_ S _
1t+gbpm} AM "HQ+F+? BM- 1?2 #HQ+Fb i* '#Zchagi HI—MQ@b iQ K F2 /2 +iBp iBQM Q7 i?2

h #H2 9 XKk
62 im'2b Q7 *2HH h 22

62 im 2b .2b+ " BTiBQM
JB Q BM;- S mMBMWi-22b 2 HHQr2/ iQ #2 T mM2/ 7 QK Q iQ #2 ; 7i2/ QM *2HH B 22X AM i
M/ 7iBM; > 7iBM:; Bb TQbbB#H2 BM KmHiBTH2 HQ+ iBQMb rBi? HBiiH2 BKT +i QM Qi?2" MC

A7 1?2 +°2rb Q7 HH i?2 MQ/2b bmT2 pBbBM; Bi ;722-i?2 +QMi2Mib Q|7 +2HH +

Lt+BbBM; *2HHD | 5 i o) rBi2Qmi Mv "2bT2+iiQ Bib T°Q:° KX

*QKTmi2/ _2 /b 7mMM+iBOM Q7 +2HHDO +OMIi2Mi + M #2 ++2bb2/X
h? Qm:? +QM]/2MiB H b? BM; Q T Qi2+i2/ KmHIB@T iv +QKTmi iBQM TQHB+B
a2+ 2i *2HHDb MQ/2 + M Qz2' iQ H2:BiBK i2 +HB2Mib ++2bb iQ i?2 +QMi2Mib Q7 i?2 +2HH Q
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a THBM.D "2HA h"22 ? pBM. Bib "0OQI BM+0 TO 12/ BMiQ bOKZ Q172" T “2Mi *2HH h 22 Bb |
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Bb +2HH i? i 2QH/b i?2 /i M/ M U2p2M bK HH2'V Mm+H2mbX Lm+H2mb ? b +
2pQHpP2X +2HH Bb ?2Qbi2/ b MQ/2 Q7 #BM "vi'22X 1 +? MQ/2 Bb QT2 i2/ #v
Bb HbQ mi?Q Bi iBp2 iQ KQMBiQ  MQ/2b BM +QKT "~ iBp2Hv bK HH bm#i 22 i? i
?2 p2 #22M BKTH2K2Mi2/ #v i?2 + 2r K2K#2 b i? i /2}M2 ?2Qr +2HHb 2pQHp2- TQH
Qi?2° +2HHb 2pQHpP2- M/ K2 MbiQ BM+Q'TQ  i2 +? M:2b M/ /Bbi"B#mi2 bbBKE
(3j))X h #H2 9XR T 2b2Mib +QKT " iBp2 M HvbBb Q7 *2HH i22 M/ "HQ+F+? BMX
?2B:?HB;?i2/ #v i?2 T T2 (3j)i? i+ M #2 mb2/iQ 7m’i?2  bi'2M;i?2M i?2 b2+m B
h #H2 9XkX



a2+m Biv *? HH2M;2b BM 6Q; M/ AQh- "HQ+F+? BM h2+?MQHQ;v M/ *2HH h83"aQHmiBQ

8X *QM+HMbHBYRMMiHV- i?72 6Q; TH i7Q'K Bb T"TBK "BHv M +iBp2 TQBMi 7Q" +
Q7 +2Mi° HBx2/ +QMi"QH M/ TQQ Hv b2+m~2/2/;2 MQ/2bX HbQ- bBM+2 K DQ B
MQi #2BM; mi?2MiB+ i2/ Kmim HHv- ii +Fb #2+QK2 BM2pBi #H2X E22TBM; BM pl
MQ/2b i? i F22T QM DQBMBM; Q"  H2 pBM; i?2 6Q; H v2 p2'v 7' 2[m2MiHv i?2 +m~
TQHB+B2b / Ti2/ BM *HQm/ *QKTmiBM; 2MpB " QMK2Mi 2 MQi /B 2+iHv TTHB+
T T2 r2i B2/iQ ?B;?HB;?ip "BQmb 'BbFb M/ pmHM2" #BHBiB2b BM 6Q; 2MpB QN
i?Bb }2H/X gBi? "2bQm +2@+QMbi- BM2/ AQh /2pB+2b- mi?2MiB+ iBQM 7 +2b b2
2{+B2M+vX AM i?Bb "2pB2r-r2 i B2/iQ ?B;?HB;?i b2p2° H mi?2MiB+ iBQM +? H
bQHmMIBQMb BM i?Bb /QK BMX h?Bb T T2 7m i?2" i #mH i2b b2+m " Biv HQQT?Ql
7Q+mb2/ QM "HQ+F+? BM b QM2 Q7i?2bQHmMiBQMb 7Q" mi?2MiB+ iBQM BM AQFt
"2b2 "+? BM i?Bb }2H/- "2b2 "+?2/ #Qmi Bib /QTiBQM BM *PoA.@RN };?i M/ bm
"HQ+F+? BM i2+?MQHQ;v BM AQh 2MpB QMK2MiX 6BM HHv- r2 T°'TQTQb2/ *2HH
bvbi2Kb b MQi?2° bQHmMIiBQM 7Q  2HBKBM iBM; bQK2 Q7 b2+m 'Biv Bbbm2b BWN
"HQ+F+? BM i2+?MQHQ;v M/ i #mH i2b Bib 72 im 2b r?B+? + M #2 BKTH2K2Mi2/
b2+m BivX
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(RYX " biQb-JX a? +FH2iQM M/ 6X 1H@™IQrvVieh Q7 h?BM;b, bm 'p2v Q7 h2+?MQHQ;B2b M/ b2+m Bi
>QK2 M/ *Biv 1MpB"QBK2Mikhl *QM72°2M+2 QM GBpBM; BM i?2 AMi2 "M2i Q7 h?BM;b, *v#2°
GQM/QM- IE- k3@kN J "+? kyR3X

(k): "iM2°-(k) gQ " H/rB/2 AQh a2+m Biv aT2MPBIMp QrzX biiM2 " X+QKfM2rb " QQKfB/fjkNR3RdX UG bi
QM R8 K v kykyX

(NDaX g M; M/ wX Gm p2v *v#2 'b2+m Biv BM i?2 bK "i ;"B/, am BRIVAMI/2+® HBQRM RECQOm™ M H Q7 *QK
L2irQ ' Fb- pQHX 8d-TT, Rj99@RjdR- T BH kyRjX

(9)sX GB M;-sXaXa?2M MO6sHGBM-; 22M- "2HB #BHBiv- M/ b2+m 'BivQ7 2K2 ;BM; K +?BM2iQ K +?
BM A111 *QKKmMB+ iBQMb J ; xBM2- pQHX 9N- MQX 9- TTX k3@j8- kyRRX

(8) ;2/ > K/ A# ?BH ;2/ > K/ A# ?BK- P+iQTmb, M 1/;2@6Q; Jmim H mi?BMiBMIiiB QIM B@ RM2HK 2
CQm M HQ7 L2irQ'F a2+m ' Biv- pQHXR3- MQXe-TT, RyYSIN@RRYR- LQpX kyReX

(e)gX a?B-CX * Q- ZX w? M;- uX GB1/M/ BXKImMiBM;, oBbBQM MM+RIHHZ2AMi2bM2i h?BM;b CQm M H-
j-MQX 8-TT, ejd@e9e- P+iX kyReX

(d)ixQ'B- GX- A2° - X-JQ #BIDBMi2"M2i Q7 i?BM;BM G@mpI{H Q7 *QKTmi2 L2irQ " Fb- pQHX 89- N
kd3d k3y8- kyRyX

(3)PX Pb M Bv2- aX *?2M- wX u M- _X Gm- EX EX _X *?@QKMHOM/HQ/&HW *QKTmiBM;, _2pB2r M/
*QM+2Tim H GBp2 0J JB;" iBQBMaK2+8 H a2+iBQM QM _2+2Mi /p M+2b BM *HQm/ _ /BQ ++2I
8- TT, 3k39 3jyy- kyRdX

(N¥Bi?mM IJmF?2°D22- _ F2b? Ji K-a?m G2 M/'Qb J ;H ~ b-JQ? K2/ KBM2 62" ;- LBFmK MB *?Qm
oBF b Emka2+m 'Biv M/ S'Bp +v BM 6Q; *QKTmiBNM; AMI2HHHBNZ22G avbi2Kb 7Q° i?2 AMi2 " M2i (
CQm'M H- pQHX 8- TT, RNkNj RNjy9- kyRdX

(RyaX a "F - aX *? ii2'D22- M/ aXbbBbbK2Mi Q7 i?2 amBi #BHBiv Q7 6Q; *QKTmiBM; BM i?2 *QMi?2
h?BMBM A111 h® Mb +iBQMb QM *HQm/ *QKTmiBM;- pQHX e- MQXR- TT, 9e 8N- kyR3X

(RR3 / E? M- aBKQM S "FBMbQM M/ uQeQ:  mBKBMBM; b2+m Biv, 2pB2r Q7 +m "2Mi TTHB+ iBQ
bQHMIBMIQM™ M HQ7 *HQm/ *QKTmiBM;, /p M+2b- avbi2Kb- M/ TTHB+ iBQMb- pQHX e- MQ
(Rkp2M;72B >m-a ?° QmB .?2HBK- >m Mb?2M; LB pMdY IQB2 &Bm-QKTmiBM;, "+?Bi2+im 2- F2v i2+"

TTHB+ iBQMb- M/ QERMC BB M2 Q7 L2irQ F M/ *QKTmi2" TTHB+ iBQMb- pQHXN3- TT, kd 91
(Rj)ax M™Mr - C bMB JQ? K/ w BM-JQ? K/ 6 /HB wQHFBTHB-w FB° AM vi- amH2K M E? M- "QFQH
0B+iQ" *? M:6° QK BMi'mbBQM /2i2+iBQM iQ M BMi'mbBQM “2bTQMb2 bvbi2K, 6mM/ K2Mi Hb
/B 2+iBRMB2+m Biv M/ S'Bp +v BM *HQm/ *QKTmiBM; 1IMpB " QMK2Mib- pQHX Ry- MQX k- TTX
(ROAX aiQDK2MQpB+ M/ mX2g@M +QKTmiBM; T * /B;K, a+2M 'BQb MBM2SmM-BA2/BMym L7 62/2° i2/
*QM72°2M+2 QM *QKTmi2 a+B2M+2 M/ AM7Q K iBQM avbi2Kb U62/*aAaV- TTX R@3- a2TX ky
(R8)'r H r Bb- #/mH”> ?K M H?Qi? BHv- *?mM[B M; >m M/ sBmxQ@2MKT2MBM; 7Q" i?2 AMi2 " M2i C
h?BM;b, a2+m'Biv M/ S'BBMABRDDARHI2 M2i *QKTmiBM;- pQHX kR- MQX k- J “+? kyRdX
(ReEmM w?Qm- w?2M7m * Q- sB QH2B .QM; M/ i? M bB@b+mXBivbBMW/ FQBp +v 7Q° *HQmM/@" b2/ £
*2 HH2M;2b- *QmMi2 K2 bm 2b- M/ 6BIMMAZ 1B * 2 KEKQMIB+ iBQMb J ; xBM2- pQHX 88- MQX R- (
(RdJQ? KK / Hb?2?'B M/ 6 "QQF? E? /22" >mRIMBMIBx2/ h'mbi J M ;2K2Mi J2+? MBbK 7Q" i?2 AMi2
h?BM:b U*hJ@BADIBVQ +22/BM;b Q7 i?2 Rki? AMi2 "M iBQM H *QM72'2M+2 QM ""Q /@" M/ qB 2H
MB+ iBQM M/ TTHB+ iBQMb-" "+2HQM - aT BM- 3 Ry LQp2K#2" kyRdX
(R3JQ? KK/ x K- 1mB@L K-8@?*QKTmiBM; M/ aK ‘i :i2r v" b2/ *QKKmMB+ iBQM 7@ Mi2Q@/ Q7 h"
M iBQM H*QM72'2M+2 QM 6mim 2 AMi2 "M2i Q7 h?BM;b M/ *HQm/- kd@kN m;mbi kyR9X
(RN)X M/22T aBM;? aQ? H- _ DBM/2  a M/?m-a M/22T EX aQQ/-- MYy#BbiDpr m?2BM;7  K2rQ F iQ B/2MiB"



8j3 L22H Ka H22K E? M-JQ? KK/ ?b M *?Bb?iB

K HB+BQmb 2/;2 /2pB+2 BM 6Q; +QKTmiBM; M/ *HQnB/ND Q irBait?B B Vb *ZKPTBn MK 2 B2 m "Biv- kyF

(ky) ' BD "2M KQ'-JQ? K2/ #B/- "27J2/82Bp +v@S '2b2'pBM; mi?2MiB+ iBQM a+?2K2BM M 1/;2@6Q
BM A111f *a R9i? AMi2™M iBQM H*QM72°2M+2 QM *QKTmi2  avbi2Kb M/ TTHB+ iBQMb- kyRd

(kRlp J 'LM@hQ'/2" -s pBJ bBT@" mBM-CQ'/B: '+L @ HKBe M - /K2H CmF M-:m M-@CB2 _2M |
r2 HH 2 HHv FMQrr? i 6Q; MQ/2 Bb\ *m "2Mi i'2M/b iQrBKMbCRM M2 M QIMBIBTM2 " *QKKmMB
iBQMb- pQHX RyN- TT, RRd Rjy- a2Ti2K#2" kyRdX

(kk}a? ?B/ _ x -h Kb >2H; bQM- S MQb S T /BKBi' iQb M/ m2B2KQac®bd, 1M/@iQ@1M/ b2+m 2 +QK
+ iBQM "+?Bi2+im'2 7Q" i?2 *HQmM/@+QMM28ild/ 6AMM2 " M2Z2MR7 hBBM;DQKTmi2 avbi2Kb- pQHX
9y 8R- kyRdX

(kj) MiQMBQ 1b+Q# °~ M/ J ii?B b*HRMH- 6Q;- M/ 1/;2, *QQT2  iBQM 7BM iR21Ama o+ QWM / AMi2 M iBQM
*QM72°'2M+2 QM 6Q; M/ JQ#BH2 1/;2 *QKTmiBM; U6J1*V- kyRdX

(k9YB/vmi JmF?2°'D22- _Qb? M G H L2mT M2 M/ S M/@iB@KM/ AQh a2+m Biv JB//H2r 2 7Q" *HC
*QKKmMB+ BBMQML11 9i? AMi2 M iBQM H *QM72°2M+2 QM *v#2  a2+m Biv M/ *HQm/ *QKTmiBM

(k8hB ;Q *"mx- GmBb _Qb - CQ ;2 S'Q2ME - G2 M/"Qb J ;H > b-Jii?B2m m#B;Mv- G2QMB/ G2p- CB
S mMHQ aBKP¥W2" a2+m Biv .2i2+iBQM 6° K2rQ'F 7Q  amT2 pBbQ'v *QMi'QH MM A114[mBbBiB
h> Mb +iBQMb QM AM/mbi'B H AM7Q K iB+b- pQHX Rk- MQX e- TTX kkje@kk9e- .2+2K#2" kyRe

(keymM;mQ :m M-CmM a? Q- :mBvB q2B- M/iJad#2nsBkv M/ S°'Bp +v BM 6Q;BFMD KItiBM;Hv ++2bb
"iB+H2b- pQHX TTX MQX NN- TT, R@e-kyR3X

(kd)HB JQ? KK / a ;?B B- JQMB'2? 0 ?/ iB- M/ E K' M :?Q@HBXr(2F 7Q" *Q;MBiBp2 AMi2 M2i Q7 h?
# b2/ QM "HQ+BM?9BMAMiI2 M iBQM H *QM72 2M+2 QM q2# _2b2 “+? UA*q_V- kyR3X

(k3uX gX G r- JX S H MBbr KB- :X EQmM; - -0ME1XE2Q-J M ;2K2Mi a+?2K2 7Q° gB/2@ 2 J2 bm 2K2]|
avbi2Kb BM aK "iBMBA111 *QKKmMMX J ;X- pQHX 8R- MQX R-TT, j9@9R- C MX kyRjX

(kNE? H2/ a H ?-JBM? D ?K / AQKM a2+m Biv, _2pB2r- "HQ+F+? BM aQHmMiBQBIM 6vh/imR T2 M2 M2 HaH 2 M
iBOM *QKTmi2 avbi2Kb 3k- TT, jN8@9RR- LQp2K#2  ke- kyRdX

(jy)CX :" MD H- 1X JQMi2B Q- CXZaiXQaBKpH v2  b2+m Biv 7Q" i?2 AMi2"M2i Q7 h?BM;b BBMBM; hBM
AMi2 M iBQM HCQm'M H Q7 *QKKmMB+ iBQM avbi2Kb- kd URyV - TT, RNj3 RNej- kyR9

(jR)a? ?B/ _ x -aBKQM .m[m2MMQv- hQMv *?mM;-.Q; Mu x - h?B2KQ oQ82i-mMIMix* QKX BMB+ iBQM
BM eGQqS L rBi? *QKT 2bbBMASMPEX M iBQM H *QM72°2M+2 QM .Bbi'B#mi2/ *QKTmiBM; BM a
gQ Fb?QTb U.*PaaV- TTX R 3- kyRRX

(JK)CX :> MD H-1X JQMi2B Q--CMa#HBAHPM2irQ ' F@H v2  b2+m Biv QM ASpe BBy RybAZIM b B QM HrQ "
h2H2+QKKmMB+ iBQMb *QM72°'2M+2 :GP"1*PJ kyRy- TT, R e- kyRyX

(ji) SXLX J ? HH2- "X M;;Q QD iB- LX_X S b /-A/2MS$Bib /mi?2MiB+ iBQM M/ + T #BHBiv@# b2/ +-
UA* *V 7Q i?2 BMi2 ' M2BRT7CIRBW#D a2+m BivX JQ#BHBiv R U9V- TT, jyN j93- kyRjX

(j9).XIX aBMi? M- JX@aX " H Kxi2ml;iBAv mi?2MiB+ iBQM M/ + T #BHBiv@# b2/ ++2bb +QMi QH UA *
Q7 h?BBIMC*V#2  a2+m X JQ#XR U9V- TT, jyN j93- kyRjX

(j8)IX "° +?2K MM- PX : "+B @JQ +?QM- JXaEBMBBMA27Q T  +iB+ H *Q S TTHB+ iBQMb, Abbm2b M/
T'Q +?BMRyi? :AfAh: Emoa 6 +?;2bT" 2+? a2MbQ 'M2ix2 U6:aL kyRRV- kyRRX

(je)CX :> MD H- 1X JQMi2B Q- CDWX@aB@®RM/ i° MbTQ i@H v2  b2+m Biv 7Q  BMi2"M2i@BMi2;" i2/ b2
Kmim H M/ /2H2; i2/ 2++ Tm#HB+ @ B2WA GAB2IMRIIB@ 'IBEML *QM72 2M+2- TTXR N- kyRjX

(jd):X S2°2iiB- 0X G FFMM/B- HBRPRa*Q S, M 2M/@iQ@2M/ b2+m Biv 7" K2rQ ' F 7T@M H272AMi2 M2
AMi2°M iBQM H*QM72'2M+2 QM *QKKmMB+ iBQM avbi2Kb M/ L2irQ"Fb U*PJaLlhaV-TTX R e

(j3)aX _ x - hX 0QB;i- oX GGBpBF2B;?i AELpk, F2vK M ;2K2Mi bQHmMIiBQM 7Q" #Qi? i?2 +QKT 2bb2/ /
3ykXR8X 9 b2BM BiQ+22/BM;b Q7 i?2 A1h6 qQ ' Fb?QT QM aK ‘i P#D2+i a2+m Biv- pQHX kj- kyF

(INY.X B x-EX@>X EBK- >Xa62¢ MKk M HvbBbbm ' p2v M/ 7  K2rQ F/2bB;M 7Q B\ ARQ M2 +HER2Q @QH S
avKTQbBmMK QM miQMQKQmb .2+2Mi° HBx2/ avbi2Kb- TTX R e- kyyNX

(9y)X *QMXxQM- hX "QHQ:;M2bB- SX "BxxB- X GQiBiQ- _X hQ¥X2bdr AKaXXBT/BIBiQ2, M sJSS
# b2/ "+?Bi2+im'2 7Q  b2+m 2 AQh BOKKRHNM BMiBQMMIBQM H *QM72 2M+2 QM *QKTmi2  *QKKn
L2irQ Fb- A***L- kyRk- TTX R eX

(9RIX>X GBm- "X u M;- HX+BBMi M KBM;- //'2bbBM; M/ T°Q}H2 b2 pB+2b BM AMi2"M2i@Q7@h?BM;
BM />Q+ L2irX R3 UamTTHX *V-TT, 38 RyR-kyR9X

(9kRpX E2Mi6* 9jyk @ AS mi?2MiB+ iKQWBX2?{Tb,ffiQQHbXB2i7XQ ;f?2iKHf 7+9jykX

(9j)aX E2Mi6* 9jyj @ AS 1M+ ThbhmH iBM; a2+m Bikpy8MQilThLafS®QHbXB2i7XQ ;f?2iKHf ' 7+9jyjX

(99pX _ x -hX *?mM;- aX .m[m2MMQvVv- . X uXx - hX oQB2+MXBIP2ABMi2 " M2i Q7 h?BM;b rBi? GB;?ir2B;
BM aA*a- G M+ bi2  IMBp2 bBiv- IE- kyRRX |I_G ?iiT,ffbQ/ Xbr2/Bb?B+iXb2f9y8kfkf 2TQ i_2pB

(98RX _ x -aX .m[mM2MMQv- CX >;HmM/- IX _Qa/B:mhX*QXKBEKmMMB+ iBQM 7Q" i?2 AMi2 M2i Q7 h?BM;b
Q7 HBMF@H v2  b2+m 'Biv M/ ASIBM a2 me XQFdEKKmMX L2irX d URkV-TT, ke89 kee3- kyR9X

(9eCXgX >mB- SX h2nQ@#RTi 2bbBQM 6Q K i 7Q° ASpe . i ;" Kb BM eGQqS L L2irQ ' Fb /" 7Tk@RyYh6@eHQ
2iiTh,ffiQQHbXB2i7XQ ;f?2iKHf/" 7i@B2i7@eHQrT M ?2+@RjX

(9dhX EQi?K v'- *X a+?KBii- gX >m-JX ""MB;- :XGak2b2/ 2M/@iQ@2M/ b2+m Biv "+?Bi2+im 2 7Q" i7
Q7 h?BM;b rBi? irQ@r v miBMVicBE? iIH@M H A111 *QM72°2M+2 QM GQ+ H *QKTmi2' L2irQ Fb @
N8e Nej- kyRkX

(93N X EQi?K v - *X a+?KBii- gX >m-JX ""MB;-hgd #H2/ b2+m " Biv M/ irQ@r v mi?2MiB+ iBQM 7Q" i?:
Q7 h?BBM / >Q+ L2irX RR U3V UkyRjV kdRy kdkjX

(INaXGX EBMNM@AB®iI2/ SH i7Q K JQ/mH2 " bB+b, IbBM; hSJ BM BK#22(M2bvbli2KIlQM- J - la - kyyeX

(8ysX >m M;- uX sB M;- 1X "2 iBMQ- CX wQ@mbiGXn+mB@7 +iQ" mi?2MiB+ iBQM 7Q BM MIHA +QKKm|



a2+m Biv *? HH2M;2b BM 6Q; M/ AQh- "HQ+F+? BM h2+?MQHQ;v M/ *2HH h83NaQHmIiBQ

h> MbX .2T2M/ #H2 a2+m 2 *QKTmiX RR UeV- TT, 8e3 83R- kyR9X

(BRaX _ x -aX .m[m2MMQv- hX *?mM;- . X u x - hX oQ82i-mM XBM)2/BKKmMB+ iBQM BM eGQqgS L rBi? *
T'2bb2/ ABBWPAMI2 M iBQM H*QM72 2M+2 QM .Bbi'B#mi2/ *QKTmiBM; BM a2MbQ " avbi2Kb M/
TTX R 3X

(8kPX >2Mx2- "X qQHi2 b- _X J ixmii- hX wBKK2 K MMBIEXBg2®?IiH2QM};m" iBQM- mi?Q Bx iBQM M/
K2Mi BM i?2 +HQmM/@# b2/ BMBVMM2AIIQ himBMWQKf"B;. i alfA*laa- TT, R38 RNk- kyRdX

(8j)CX w?Qm- wX * Q- sX .QM;- XoXxa®2bBHBRQM/ T Bp +v 7Q  +HQmM/@# bBNARKIL F? GKHKIM XbJ ; X
88 URV- TT, ke jj- kyRdX

(B9LXJIX "Q?HB- X aF "K2i -JX0oXJQ 2MQ- .X: "+ - SX-&IMRAL/T@D2+i, a2+m 2 AQh/ i K M ;2K2M
7Q° bK i +BIB2Mi2 M iBQM H *QM72°2M+2 QM _2+2Mi /p M+2b BM AMi2 M2i Q7 h?BM;b U_AC

(88)X X *?2 p M- JXEX LB:@2¥m 2 *Q S mbBM; 2M? M+2/ .hGa 7Q  i?2 ABM AWMIROW heBM AMMQp iBp2 _
*QKTmiX *QKKmMX 1M;X k URKV- deyR dey3- kyR9X

(8epX _ x - . X h" # Hx - hX 0QB;i- ieGQgS L +QKT 2bb2/ .hnGBM@11Q Ji? AMi2'M iBQM H *QM72°2M
.Bbi'B#mi2/ *QKTmiBM; BM a2MbQ " avbi2Kb- TT, k3d k3N- kyRkX

(8d) X > "F MbQM- uXx EBHKB+ iBQMb Q7 2HHBTIiIB+ +m p2 +'vTiQ;" T?v, HB;?i BMi'Q/m+iBQM iQ 2H|
i?72B° TTHB#BMGMD+22/BM:b Q7 i?2 Rki? MMm H *QM72 2M+2 QM *v#2' M/ AM7Q K iBQM a:
6Rd- *J- L2r uQ ' F-Lu-la -TT, e,R e,d- kyRdX

(83)X :K2x@:QB'B- SX P'/m - CX .B2;Q- ..RGQ/M AH,B@GB;?ir2B;?i b2K MiB+ 7° K2rQ'F 7Q° BMi2 'QT2"
BMi2HHB;2M+2 TBINHBOKB@Mb>mKX "2? pX jy UamTTHX *V- TT, 9ey 9ed- kyR9X

(8NPX:X*X 62 2B - _XhX /2 aQmb - 6X1X:X /2 .2mb-SIXTRD WMXD b2+m 2- /2THQV #H2 M/ i° Ml
KB//H2r 2 7Q 1?2 AMi2 " M2BM Ni??B#2bB M *QM72 2M+2 QM AM7Q K iBQM avbi2Kb M/ h2+?M
R 9- kKyR9X

(eyCX :" MD H- _X aBHp - 1X JQMi2B Q- CXaX appBh6ASa@pBhHB #H2 QTiBQM 7Q  rB 2HRMb b2MbQ
8i? A111 AMi2°M iBQM H *QM72°2M+2 QM JQ#BH2 / >Q+ M/ a2MbQ  avbi2Kb- TT, 3yk 3yd- ky

(eR)X" ?; - oXEXJ /Bb2i{'BIQ+F+? BM SH i7Q°K 7Q° AM/mbi'B H AMBNMMAR+QX_hTBM;ReX |_G
20T, ff}H2Xb+B TXQ ;fT/7fCal nkyReRYyk3RO9YRKdAN3XT/7X

(ekEX *?'BbiB/Bb-JX .2p2iBIRB@GBBMb M/ bK "i +QMi" +ib 7Q" i? 2BMVA 2 1Nl 24 @ZhIPB-M; D, kkNk kjyj-
kyReX

(ej)oX Sm 2br ° M- SX "-Q@mB+2 .2KQ+" +v @ a pBM; i?2 7Tmim 2 Q7 i?2BAM'I2- MPR QX7 i ?B,Mf;ryr
YRXB#KX+QKf+QKKQMfbbBf+;B#BMfbbB HB b\?iKH}/4:"1yjekylalLX

(e9BX E K HBM2D /-*XJ ? Ti -wX a?2M;- aX JB  ## bB- oX*XJIX-GRMEM2bbXGRmw M p2biBM; 7Q" i
AMi2"M2i Q7 BMBMIBL1 *QKKmMX J ;X 8j UeV- kyR8- TT, Ryk Ry3X

(e8XGB- SXCB M;- hX*?2M- sXGC@a@-p2Xq@M i?2 a2+m 'Biv Q7 "HQ+BEM?6BMNaZh2KDd X *QKTmiX avbi;
-kyRdX

(eeAX 6°'B2b2- CX >2m2 -*2XHEHMM ;2b 7' QK i?2 A/2MiBiB2b Q7 h?BM;b, AMi'Q/m+iBQM Q7 i?2 A/2MiE
;’QmT rBi?BM E Mi ° BBWBABLIBRmD "H/ 6Q MK QM AMi2 "M2i Q7 h?BM;b Ug6@AQhV-TT, R 9- kyF

(edpBX Pii2- JX /2 0Qb- CX SQimrbixr2 BM, av#BH@ 2bBbi Mi b+ BIMMBIBIiHQ+EM2 BAM*QKTmiX avbi>
kyRdX

(e3y v a K MB2;Q-Im’ib BF? C Kb M/Q°D M/ _ HTRQ2iR+® BM b a2 pBBM7/RAIIAQMMI2 M iBQM H
*QM72°2M+2 QM AMi2°M2i Q7 h?BM;b UBh?BM;bV M/ A111 :°22M *QKTmiBM; M/ *QKKmMB+ |
*v#2 - S?vbB+ H M/ aQ+B H *QKTmiBM; U*Sa*QKV M/ A111l aK "i. i UaK "i. i V-TT, 9jj@9je-

(eN)L F KQiQ- a iQb”B+QBM, T22°'@iQ@T22" 2H2+i QWBX + b? bvbi2K

(dyPb+ " LQpOQHQ+F+? BM K22ib AQh, M "+?Bi2+im 2 7Q b+ H #H2 BWM26Rth N ;A KZMAMBIN"AMPRh Q7 h?I
*H bb 6BH2b- pQHX R9- MQX 3-J “+? kyR3X

(dRL HH T M2MB J MQD EmK - "+? M . b?- L22° D ErAMi2aBM™i; Q7 h?BM;b UAQhV, M PTTQ imM
I1M2;,v@6QQ/@q i2BM2RMmibA111 AMi2 "M iBQM H *QM72°'2M+2 QM SQr2° 1M2 ;v- 1IMpB ' QMK2Mi
US11A*kyR3V-:G " D D-:"2i2°LQB/ - AM/B - Rji? M/ R9i? T BH kyR3X

(dkaX >2°M M- aX G K#2'i- hX Pbir H/- M/ XIM2QpR*+*B2+m 'Biv /2bB;M ~ rb mbBM; i?2 8mM A.1 TT°
Ja.LJ ; xBM2-LQpX kyyeX

(dj) X Pm // ?- X X 1HF H K- M/ X X PmhQK Mb LQp2H S'Bp +v@S 2b2 pBM; ++2bb *QMi QH JQ/?2
"HQ+F+? BM h2+?MQHBM v BMK,AAJhBM;2° AMi2°M iBQM H Sm#HBb?BM;- TT, 8kj 8jj- kyRdX

(d9Y HH T M2MB J MQD EmK ° M/ S /22T EmK-"HQHEB?BM i2+?MQHQ;v 7Q" b2+m Biv Bbbm2b M/
AQBM AMi2°M iBQM H *QM72°'2M+2 QM *QKTmi iBQM H AMi2HHB;2M+2 M/ . i a+B2M+2 UA**
kyR3X

(d8p2vQmM; >m?-a M;" 2*?2Q M/ aQQ?iunwW;EMBKAQh /2pB+2b mbBM; "HQHM ABMEHRIFAZK m "v
RN @kk- kyRdX

(de)} #BH _B7B- 1HB2 _ +?FB/B-L xBK ;QmHKBM2 M/ L /hQP2ZM/ 2% BM2"HQ+F+? BM h2+?MQHQ;v 7!
/i ++2bb T QiBNMBARM 1 Rdi? AMi2°M iBQM H*QM72'2M+2 QM I#B[mBiQmb gqB 2H2bb ""Q /# M
kyRdX

(ddp v2/ > /B > b?2KB-6 " x6 ;?2'B-S mH _ mb+?2v M/ _Qv-gQ KTAZHHKTQr2 2/ AGBMIKP2L'Db1 6B bi
AMi2°M iBQM H *QM72°2M+2 QM AMi2"M2i@Q7 h?BM;b .2bB;M M/ AKTH2K2Mi iBQM UAQh.AV

(d3) ii?B b J2iiH2 - JX X >a: "QV/IF"HQ+F+? BM h2+?MQHQ;v BM >2 Hi?+ 2 h?2 BMQMIMiIBR3 Aai “ib >
AMi2°M iBQM H *QM72°2M+2 QM 2@>2 Hi? L2irQ"FBM;- TTHB+ iBQMb M/ a2 pB+2b U>2 Hi?+

(dN)b T? x "B - "B2H 1F#H r- h?B ;Q 0B2B~ M/ M/ 2dGB/BZFKIMBM; "HQ+F+? BM 7Q  J2/B+ H . i ++
M/ S2°KBbbBQM J MB®MKRMIi2 "M iBQM H *QM72°2M+2 QM PT2M M/ "B; . i UP".V- kyReX



89y L22H Ka H22K E? M-JQ? KK/ ?b M *?Bb?iB

(3yB2 w? M;- LB M sm2- M/ sB-Ma2mnM2 avbi2K 6Q° S2°p bBp2 aQ+B H L2irQ B®"AL2A/1>2 #2ikb "2
0QHmMK2, 9- TT, NkjN Nk8y- kyReX

(3RWVDFBM/- :mv- M/ PxXx L.P22Wi> HBXBM; T Bp +v, IbBM; "HQ+F+? BM i®M AM22+Ti@ " BOYMM 8iBp +v
qQ Fb?QThb UaSqV- A111- TT, R3y@R39- kyR8X

(3kAS6a @ *QMi2Mi //'2bb2/- 02" bBQM2/- SRISTEBHB BVbKEQf/Q+bf UG bi ++2bb2/ QM R8 K v kykyV

(3j) M bmv +? v -J MQD S* #? F° M M/ F b? RW2®PHVh 22, L2r S " /B;K 7Q" .Bbi'B#mi2/ . i _2TQl
iQ°B2bv Rd-kyRNX

(39)/ K " +F- Jii *Q° HHQ- GmF2 . b?D'- J 'F 6°B2/2M# +?2- :'2;Q'v J tr2HH- M/ 2r JBHH2" -
/"2r SQ2Hbi® - CQ;2 hBK M- M/ SB2i2-1¢mMBHHBIN; "HQ+F+? BM BMMQp iBQMb rBi? T2;;2/
2iiTh,ff#HQ+Fbi 2 KX+QKfbB/2+? BMbX T/7- kyR9X

(38CQb2T? SQQM M/ h? /[/I2mbh?2D¥Bi+QBM HB;?iMBM; M2irQ'F, a+ H #H2 Qz®9%? \BRM Bwhaé XMi T \
?2iiTb,ffHB;?2iIMBM;XM2irQ Ff HB;?iMBM;@M2irQ " F@T T2 XT/7

(3eY '/ MQGKyR8X ?iiTh,ffrrrX+ '/ MQXQ";

(3duQbbB :BH /- _Qi2K >2KQ- aBHpBQ JB+ HB- :2Q°;BQb oH +?Qb- MHLB+MOHaB W BN/ QpBx+ R iBM?2
;722K2Mib 7Q° + ' vTiQ+AM SMHB2XBM;b Q7 i?2 kei? avKTQbBmK QM PT2" iBM; avbi2Kb S'BM
*J- kyRdX

(33);;2HQb EB vB b- H2t M/2° _mbb2HH- "2"M “/Q . pB/- M/ _QKM BHBVMW,FQP Qp #HvV b2+m 2 T'Q
Q7@bi F2 "HQ+F+? BMM *Qu@h®HaT BM;2° AMi2"M iBQM H Sm#HBb?BM;- TT, j8d j33- kyRdX

(3NBE22KQM " B /- J M+2 > "KQM- M/ S mH>2/262M ;Qp2 MBM; +QmM+BH M/ Tm#HB+PREX " T? M2
2iiTbh,ffrrrX?2/2> 2 b?;” T?X+QKfr?Bi2T T2

(NyR2 :m2B SQHQR i M;KypRd 2iiT,ffBQi iQF2MX+QKf APh nq?Bi2T T2 XT/7

(NR)QK MJ ixmii- C2Mb>BHH2 - J 'iBM>2Mx2- C M>2M'BF wB2;2H/Q 7- .B'F J=HHK MM- PHBp2" >Q
g2? 'H2 [m MiBi iBp2 M HvbBb Q7 i?2 BKT +i Q7 ‘#Bi' v "HQ+#HM XM XQMi2Mi QM #Bi+QBM

(Nk)X1 biH F2- SX1XCQNRO9@Ila a2+m™2 > b? H;Q Bi?KyRRM*_BViiTh,ffiQQHbXB2i7XQ ;f?iKHf 7+jR

(Nj."X "X oX _ KM _2/MMQ+F+? BM, : K2 +? M;2° 7Q" b2+mBBIMoQHIHNK2i3- Abbm2 8- TT, 83y@833-
kyRNX

(N9aB2;2H-IM/2 bi M/IBM; i?2 . P > +F 7Q° CQinT M fHBD/IBMKX+QKf!I TmMHHM2rbfmM/2 bi M/IBM;@i?2@ /
DQm'M HBbib@kjRk//9j2NNUG bi ++2bb2/ QM R8 K v kykyV

(N83B Q[B GB - S2M; CB M; - hBM; *?2M#-sB Tm GmQ - -MdnZ B VM2 a2+m Biv Q7 "HQ+F+? BM a
eJ kyR3X ?2iiTh,ff "tBpXQ ;fT/7fR3ykXyeNNjXT/7

(Ne)HQ+F +? BM /2p2H Q72T b-QpQRIQKX i UG bi ++2bb2/ QM R8 K v kykyV

(NdyggqX1i?2 2mKX@ ;bi ++2bb2/ QM R8 K v kykyV

(N3)M/2 bi M/BM; >Qr "HQ+F+? BM qQ Fb

2iiTh,ff#HQ;XM/++QM72 2M+2bX+QKfmM/2 bi M/IBM;@"HQ+F+? BMf UG bi ++2bb2/ QM R8 K v ky

(NN3HQ+PKBb,ffbHQ+FXBi UG bi ++2bb2/ QM R8 K v kykyV

(Ryyh® Mb +iBp2?iBV,ffi° Mb +iBp2;'B/XM2i UG bi ++2bb2/ QM R8 K v kykyV

(RYyROBH K2Mi UkyReV 6QmM/ iBQMb 7Q" i?2 L2ti 1+QMQKB+ _2pQHmMiBQM .Bbi'B#mi2/ 1t+? M;2
?2iiTbh,ff}H K2MiX+QKf bb2ibf/QrMHQ /bf6BH K2Mi

(RYKYHQ+F+? BM /QTiBQM +QmH/ ?2HT BNITHPBAIGKRRQrQi H/X+QKf "iB+H2bf9j8y9k@#HQ+F+? BM@
?22HT@BM@+QpB/@RN@1};?i UG bi ++2bb2/ QM R8 K v kykyV

(RYjJHQ+F+? BM M/ *Q'QM pB ' mb, +QmH/ Bi T 2p@Mb , FirrmX2M2MJ2KBFKf#HQ;TQbiBM;fR38dyf#HQ-
M/I@+Q QM @pB mb@+QmH/@Bi@T 2p2Mi@7mim 2@T M/2KB+b UG bi ++2bb2/ QM R8 K v ky

(Ry9M/ 2 - AX-*?2°vbQbiQKQm- *X- > /DB+HNMBDIQPZBR7X?BM;b, b2+m Biv pmHM2" BB HBRB2AL M/ +? HI
avKTQbBmMK QM *QKTmi2'b M/ *QKKmMB+ iBQM UAa**V- TTX R3y R3d- kyR8X

(Ry8yY22K/- JXJIX- a? ?- JX X- q ?BRQi b2+m Biv, Hv2'2/ TT'Q +? 7Q" ii BMbkWRd/2AMWiR@bMbBQM H
*QM72°2M+2 QM *QKKmMB+ iBQM h2+?MQHQ;B2b U*QKh2+?V- TTX Ry9 RRy- kyRdX

(RyeX M- JXLX- *?m - EX*X- aBFHB;?XK@r2B;?i Kmim H mi?2MiB+ iBQM T @iQ+QR"1OP BKYiRdbi2Kb
@ kyRd A111 :HQ# H *QKKmMB+ iBQMb *QM72°2M+2- TTX R e- kyRdX

(Ryd3Q" K# ;2- SX- a+?KBii- *X-EmK - SX- :m'iQp- X-SHBiMAPRH -TXp bBp2 mi?2MiB+ iBQM T QiQ
F2v 2bi #HBb?K2Mi b+?2K2 7Q  rB'2H2bb b2MbQ ™ M2irQ Fb BW ABIbhX B&m B4 i BB mTI/HB-MiBXQ IM
Ry UdV- j8d9jy- kyR9X ?iiTh,ff/QBXQ ;fRyXRR88fkyR9fj8d9jy

(Ry3K M- JXLX-*?m - EX*X- aBFHB;?K@r2B;?i Kmim H mi?2MiB+ iBQM T @iQP+QHR"1LAOP BKyiFd/bi2Kb
@ kyRd A111 :HQ# H*QKKmMB+ iBQMb *QM72°2M+2- TT, R e- kyRdX

(RYNPQB- CX- EBIF BIKT ' Qp2/ H2 #HQ+F 2M+'vTiBQM H;Q Bi?K iQ T 2p2Mi bB/2@BMMWMRE ii +F
bB @S +B}+ aB;M H M/ AM7Q 'K iBQM S'Q+2bbBM; bbQ+B iBQM MMm H amKKBi M/ *QM72"

(RRYGBM- CX-w? M;- *X--BTM*,uXBz2 2MiB HT Bp +v7 K2rQ FiQ /272M/bK i ?2QK2b ; BMbi BMi2 M
Alll AMi2°"M2i h?BM;b CX 8 UkV- TT, Rkye RkRd- kyR3X

(RRRMBM- IX- aBM;?- X- H K- JX-*2/Q- CX--abDRMRMKQr@&+Qbi 2/;2 /2pB+2 mi?2MiB+ iBQM b+?
BMi2"M2i Q7 BMBM;bi AMi2°M iBQM H *QM72°2M+2 QM oGaA .2bB;M M/ Rdi? AMi2 "M iBQM H
avbi2Kb UoGaA.V- TT, 38 Ny- kyR3X

(RRI) '; - SX-SHQbx- aX-aQQb- :X- aZ2RrhmBiv*iX "2 ib M/ Bbbm2b BMB kM ikyR dBAQ M 1BRYji? AMi2 M iBQM
qQ Fb?QT QM 6 +iQ v *QKKmMB+ iBQM avbhi2Kb Ug6*aV- TT,X R e- kyRdX

(RRj)HBbb - :X- _ +22/B- X- J2/{2H2+M'2 "QmiBM; T'QiQ+QH # b2/ QM "TH 78MBWMIRI MAQ@® Hi?BM
*QKKmMB+ iBQMb *QM72°'2M+2 U:GP"1*PJV- TTX R d- kyReX

(RR®m- *X- > DD -JBaK; iBM; 7Q°r '/BM; KBb#2? pBQ b BM "TH@# b2/ HQBMQ@yR3 R 8 iPQulbiviMEiM®" Fib



a2+m'Biv*? HH2M;2b BM 6Q; M/ AQh- "HQ+F+? BM h2+?MQHQ;v M/ *2HH h82RaQHmMiBQ

*QMbmK2™ *QKKmMB+ iBQMb L2irQ"FBM; *QM72 2M+2 U**L*V- TT, R e- kyR3X

(RR&R'p Mi2b- *X- SQTH /2- . X- LQ;m2B" - JX-224iQ@QM Q7 bBMF?QH2 ii +Fb 7Q  bmTTQ iBM; b2+
eHQrT M 7Q° BMi2 " M2BM KYRBM;®HASfAL1l AMi2™M iBQM H avKTQbBmK QM AMi2;" i2/ L2irQ F .
TT, eye eRR- kyR8X

(RReBM;?-JX-_ D M-JX X-a?Bp” D- oXGX-" H-&2'mHBK[ii-73X BMi2"M2i QBM?BW,AMBRQW iBQM H
*QM72°2M+2 QM *QKKmMB+ iBQM avbi2Kb M/ L2irQ'F h2+?MQHQ;B2b- TTX d9e d8R- kyR8X

(RR®) "F-LX-E M;-Jkm H mi?2MiB+ iBQM b+?2K2 BM b2+m 2 BMi2 "M2i Q7 i?BM;b BM2@HQ;0 7Q " +
Re URV- kyR8X

(RR3p?B# MB- uX-J ?KQm/M2X*B2Mi M/ b2+m 2 b+?2K2 7Q" bK i ?QK2 +QKKmMB+ iBQM mbBM; B
+ VTiBRRMXyRd A111 jei? AMi2 M iBQM H S2°7Q 'K M+2 *QKTmiBM; M/ *QKKmMB+ iBQMb *QM?
kyRdX

(RRNY M- JX?v *HQm/ *QKTmiBM; Ab i?2 6QmMM/ iBQM Q7 i?2 AMiZWRAIX Q7 k
20iTh,ffrrrXi?Q Mi2+?X+QKfkyRdfykf+HQM/@+QKTmiBM;@7QmM/ iBQM@BMi2 " M2ii?BM;bfX

(RkydQM;- hX- GB- _X-J2B- "X-um- CX- sBM;Ts5Kp #*22M2b2XpBM; +QKKmMB+ iBQM T 'QiQ+QH 7Q" AQ
BM bK "i 2QBMbA111 AMi2"M2i h?BM;b CX 9 UeV- R399 R38k- kyRdX

(RKR) +? /Q- *X- 6 ?HB+?- RQJXi BMi2;"Biv p2'B}+ iBQM 7Q" +v#2 ' @T?vbB+ HBMvhyRIbAMKABM; #H
kRbi AMi2™M iBQM H avKTQbBmK QM _2 H@hBK2 .Bbi ' B#mi2/ *QKTmiBM; UAaP_*V- TTX 3j Ny

(Rkk) ?mH K i? p M-uX-S? M-_X*X-_ D "D M-JX-JBb" -@)BpEQMITX2bX " pBM; #HQ+F+? BM # b2/ BC(
i2K mbBM; ii'B#mi2@# bBMMIILTAROMM iBQM H *QM72°2M+2 QM /p M+2/ L2irQ"Fb M/ h2H:
avbi2Kb U LhaV- TTX R e- kyRdX

(Rkjw?2M;- . X-gm- X-w? M;- uX--P+@2MX M/ T 'Bp +v@T 2b2 ' pBM; K2/B+ H/ i b? "BM; BM BMi2 M
HBKBi2/ +QKTmiBBIN RQA2A" ++2bb e- k3yRN k3ykd- kyR3X

(Rk9)QT2- SX- aBF/-GBRir2B;?i M/ T'Bp +v@T 2b2 pBM; irQ@7 +iQ" mi?2MiBBNMBAIM bAMIR2MZ)}" BQ
h?BM;b CXX kyR3X

(Rk8)B- EX-*?QQ- EX_X-ZBm- JXBwp?mv-@IX2b2 pBM; +QMi2Mi@Q 'B2Mi2/ rB'2H2bb +QKKBIM B+ iBQN
Alll AMi2 "M2i h?BM;b CX 8 U9V- jy8N jyed- kyR3X (Rke)

(Rkeg2M;mTi - CX- _mD- aX--I'Bi-iQ@X2Kl/ b2+m'2 MQMvVKQmb +QKKmMB+ iBQM 7Q" b2+nB®R /B 2+i2/
S'Q+22/BM;b Q7 i?2 kyi? AMi2°"M iBQM H *QM72°'2M+2 QM .Bbi'B#mi2/ *QKTmiBM; M/ L2irQ F
KyRNX ?iiTh,ff/QBX Q ;fRYyXRR98fjk338NNXjkN88ddX

(Rkdg v b'22 a2M;mTi - amb?KBi _mD M/ aBTFQK®2B2MbBp2 am p2v QM ii +Fb-a2+m Biv Abbm2b M/
aQHmMIiBQMb 7Q° AQBIMN/QArA@hM Q7 L2irQ°'F M/ *QKTmi2® TTHB+ iBQMb-jy Q+i kyRNX

(Rk33v2/ _ K22Kw ?° M/ JQ? KK/ ?b M *?2Bb2bbBM; i?2 a2 ' pB+2b- a2+m 'Biv h? 2 ib- *? HH2M;2b
BMi?2 AMi2 " M2i BIMhEBM;#XI2 *QKTmiBM;, S° +iB+2 M/ 1tT2 ' B2M+2- oQH ky- LmK#2  j-TT 98

(RkN9)Bp2 r vb BM r?B+? "HQ+F+? BM i2+?MQHRiVh, MrrBXHBpZXKEMiX+QKfQTBMBQMf+QHMKMbf}p2@
#HQ+F+? BM@i2+?MQHQ;v@+ M@ B/@ @ 2+Qp2'V@QRR83N9dNkjINedX?iKH UG bi ++2bb2/ Q

(Rjy) ?mH E X R Ab "HQ+F+? BM BM AM/B M ?2 Hi?+ "2 rQti? i?2 +
2iiTb,ff?22 Hi?X2+QMQKB+iBK2bXBM/B iBK2bX+QKfM2rbf?2 Hi?@BifBb@#HQ+F+? BM@BM@ B
+? HH2M;2bfe9yN83N3 UG bi ++2bb2/ QM R8 K v kykyVX
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