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AMi2 p H Q#b2 ' p2 @# b2/ bmT2 pBbBQM Q7 MQMHBM2 * M2irQ F.

727 L DB h? +? L;Q+ .BM3J2bb Qm/ K B-B '2F _ BbbB
! 2b2 "+? G #Q  iQ'VJQ/2HBM;- M HvbBb M/ *QMi'QH Q7 avbi2Kb UJ *aV G_Re
L iBQM H1M;BM22 ' BM; a+?QQH Q7 : #2b ULLA:V-IMBp2 bBiv Q7 : #2b-: #2b- |
2*QMb2°p iQB 2 L iBQM H/2b “ib 2iJ0iB2 b U*L JV-*2/'B+- kNk _m2 ai@J 'iBM- S "B

_2+2Bp2k8XyeXkykR C ++2Ti2/fSm#HBb?2/ PMHBEM2Xkykk C 6BM H 02 ' bBRXly8Xkykk

#bi® +iL2irQ F2/ +QMi'QH bvbi2K UL*aV Bb KmHiB/Bb+BTHBM ‘v 2 i? i ii +ib BM+'2 b|
T T2 -r2/2 HrBi? "2KQi2 bmT2 pBbBQM Q7 MQMHBM2 * M2irQ F2/ +QMi QH bvbi2Kb +H b
.Bz2'2Mi 7°QK K Mv 2tBbiBM; "2b2 *+22b i? i +QMbB/2° QMHV i?2 T'Q#H2K Q7 bK HH M/fQ"
r27Q+mb QM H ;2 M/ iBK2@p 'VBM; M2irQ F /2H vb T'Q#H2K BM #Qi? K2 bm 2K2Mi M/ +¢
K2i?Q/ Bb b2i@K2K#2 b?BT 2biBK iBQM@# b2/ T°2/B+iQ" TT' Q +? +QKTmiBM; ;m ~ Mi22
r?2M i?2 mM+2'i BMiB2b UBX2X K2 bm 2K2Mi MQBb2b M/ bvbi2K /Bbim # M+2bV "2 +QMDE
T'BQ' B FMQrM #QmM/bX h?2 bi i2 T°2/B+iBQM bi’ i2;vBb mb2/iQ +QKT2Mb i2i?2 2z2+i Q7
i?2Q°2iB+ H "2bmHib "2 p HB/ i2/i?2°Qm;? MmK2 B+ H 2t KTH2X

E2v rQ /bLQMHBM2 ~ M2irQ F2/ +QMi ' QH bvbi2Kb- "2KQi2 bmT2 pBbBQM- mM+2 i BM H °
2biBK iBQM- BMTmi@iQ@bi i2 bi #BHBiv- T 2/B+iQ"

RX AMi"Q/m+iBQM
AM H bi/2+ /2b-i?2 ++2H2  iBM; i2+?MQHQ;B+ H/2p2HQTK2Mi Q7 M2irQ Fb BMi
"2 H@iBK2 TTHB+ iBQMb, i2 R2QnM2K iBIQ R pRPRKBM{(2HHB;2Mii™ MbZIGX ABWQM (
bm+? TTHB+ iBQMb- TH MiiQ #2 +QMi QHH2/- Q  bBKTHvbmT2 pBb2/-Bb HQ+ i:
K2 bm™2// i1 "2 2t+? M;2/ KQM; bT iB HHv BbQH i2/ bvbi2K +QKTQM2Mib U +im i
Qi?2° MQ/2bV pB +QKKmMB+ iBQM HBMFbX h?Bb bT2+B H +H bb Q7 /Bbi"B#mi2/ |
bvbi2Kb UL*abV r?Qb2 QT2 iBQM Bb +QQ /BM i2/ Qp2° rB/2 "2 PR #Qe? rB 2/ |
+ M#2 T °2b2Mi2/ mM/2° QM2 Q7 i?'22 K BM +QM};m’ iBQMb, +2Mi° HBx2/ +QM};m"
M/ /Bbi'B#mi2/ +QM};m” iBQMX

AM + b2 Q7 +2Mi° HBx2/ +QM};m” iBQM-i?2"2 "2 i?2TH Mi-i?2 +2Mi° HBx2/ +
gBi?BM i?Bb +QM};m” iBQM- i?2 BM7Q K iBQM QM 2 +? b2MbQ™ MQ/2 b?QmH/ #
+QMi"QHH2 - r?B+? 2Mbm™2b ;2M2° HHv M QTiBK H +QMi"QH T2 '7Q 'K M+2X >(
bQK2 T'Q#H2Kb bm+? b i?2 iQi H bvbi2K +QMi"QH /2T2M/2M+2 QM i?2 +2Mi° HB
+QKTmi iBQM H HQ / BM i?2 +2Mi° H T Q+2bbBM; mMBi r?B+? + MMQi Q++m"~ Bl
.Bz2°2Mi 7°QK i?2 }'bibi'm+im 2-/2+2Mi° HBx2/ +QM};m” iBQM +QMi BMb HQ+ H -
QM2X 1 +? HQ+ H+QMi " QHH2 b?QmH/ bmT2 pBb2 Bib HQ+ H/2pB+2b rBi?Qmi b?
r?B+? 2HBKBM i2b i?2 T'"Q#H2K Q7 BM+°2 b2/ +QKTmi iBQM HHQ /X h?2 K BM /"

»*Q " 2bTQM/2M+2, 727XM DD "I12MB;X"MmXiM

RkRN
h?Bb rQ F Bb HB+2Mb2/ mM/2° *'2 iBp2 *QKKQMb ii"B#miBQM 9Xy AMi2 M iBQM H
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TQbbB#BHBiv Q7 ;HQ# H bvbi2K /2i2°BQ" iBQM B7 i?2 /2+2Mi’ HBx2/ +QMi QHH2 I
L*a Bb /2bB:M2/ rBi?BM i?2 /Bbi'B#mi2/ +QM}:m" iBQM- r2 bT2 F #Qmi /Bbi ' B#mi
.Bz2 2Mi 7 QK /2+2Mi> HBx2/+QM};m" iBQM-i?2'2 “2BMi2 +QMM2+iBQMb #2ir22\
"Q#mbiM2bb M/ b+ H #BHBivX 6m i?2" /2i BHb Q7 i?2b2 /Bz2 2Mi +QM};m" iBQMtL
+QmMH/ #2 7QmM/ BM ~B+@MMb iR D 22BA 2M+2b i?2 2BMX

hQ +QMM2+i i?2b2 /Bz2 2Mi MQ/2b M/ pQB/ MQ/2 +QHHBbBQM T Q#H2K- bT
KBbbBQM b+2M "BQ- T'QiQ+QHb 2 M2+2bb v bm+? b i?2 AMi2 "M2i- 1i?2 "M2i-
Ib2° . i STQiQ+QH UI.SV- *QMi"QHH2" "2 L2irQ ' F #mb U* LV- 6B2H/#mb- S'Q}#m
i'B#mi2/ M im 2- L*a "+?Bi2+im 2b 2HBKBM i2 mMM2+2bb v M/ 2tT2MbBp2 rB B
K BMi2M M+2 M/ BMbi HH iBQM KQ@2X22BFBR2 MRDDBERTQ i Mi /p Mi ;2b Qp2 i’
722/# +F +QMi " QH- K Mv +QMbi® BMib+ M TT2 “"BM L*ab-r?B+? "2 MQi #Hv ;2M:
Q7i?2 +QKKmMB+ iBQM +? MM2H Q" i?2 Qp2 ' HQ /BM; M2irQ ' F 2[mBTK2Mi M/ +QNM
M/ b KTHBM; T'Q#H2Kb "2 i?72 KQ®BBXQKKQM QM2b (

L2;H2+iBM;i?222z2+ib Q7 QM2 Q KQ 2 Q7i?2b2 +QKKmMB+ iBQM K2/BmK KB;
" iBQM Q" 2p2M bvbi2K /2bi #BHBx iBQM BM bQK2 + b2bX hQ /2 HrBi? i?2b2 +? HH:
#22M /2p2HQT2/ BM i ®PXHBQ2 2inKPH2- L*ar bi'2 i2/ b J "FQp)B M bbb Rik BM (
HBM2 ~bvbi2K KQ/2Hr b mb2/7Q  L*a M HvbBb BX Q7?2 QnO\Wi2 Bi# ™M B R BItbbB Q M /:
i72 mi?Q D)EM{mb QM L*a BMTmi@iQ@bi i2 bi #BHBiv UAaaV mbBM; i?2 BKTmH]
B) HBM2 "~ L*a 2tTQM2MiB H bi #BHBxX iBQM T Q#H2K r b //°2bb2/X q?2M M2irQ F
/"QTQmib "2 M/QK-i?2 biQ+? biB+ bvbi2K TT QR#?@® M HR2FZT HiB2BHBRBMBQM +
iBQM 7Q° HBM2 *L*a bm#D2+iiQ biQ+? biB+ BMTmi /2H vbX 6m i?2 KQ 2- Bi Bb
ii2MiBQMr b T B/iQi?2mb2 Q7 iBK2@/2H v KQ/2Hb-r?B+? Bb mM pQB/ #H2 BM L
i° MbKBbbBQM Qp2° /B:Bi HM2irQ F Bb MQi BMbi Mi M2QmbX h?mb-i?2 +HQb2/¢
rBi? BMTmi /2H v M/ Qi?2" iBK2BRRVBM;i?2hXbQ Fb- T 2/B+iBp2 TT ' Q +? TTH
/2H v bvbi2Kb ? b #22M +QMbB/2 2/X AM 7 +i-i?2 T 2/B+iBp2 TT ' Q +?2 2 b #22M r2
/2H vb M/ T +F2i /°’QTQmib 2z2+ib BM + QKK R KMRB)+ iBIRNM @ ?FMM2/HBBXBAR {QMi  QHH
/2bB;M2/iQ +QKT2Mb i2 > M/QK M2irQ F /2H vb-:m ~ Mi22BM; i?2 bi #BHBiv Q7 i?:
/Bbi'B#mi2/ KQ/2H T 2/B+iBp2 +QMi'QH Q7 H “;2@b+ H2/ bvbi2K bm#D2+i iQ M2ir¢
BMRPIQ +?2B2p2 2tTQM2MiB H bi #BHBiv Q7 i?2 Qp2" HH bvbi2KX

PMi?2 Qi?2" ? M/-bvbi2K bi i2b "2 Q7i2M "2[mB 2/ 7Q L*a "2b2 "+?X LQM2i?:
TQbbB#H2 BM T +iB+2iQ K2 bm 2 HH Q7 i?2bvbi2K bi i2bX >2M+2-bi i2 Q#b2 p i
2biBK i2 mMK2 bm 2/ bi i2 +QKTQM2MibX 6Q°  BMbi M+2- +QMp2MiBQM H Q#b2 p2
(Re 3-RfRYYX >Qr2p2 -BiBbrQ i? TQBMiBM; Qmii? ii?2 2biBK iBQM Bbbm2b #2+Q
i?72T°2b2M+2 Q7 BKTQ i Mi M/ ~m+im iBM; bvbi2K mM+2'i BMiB2bX A7 i?2b2 mM+
M/ H ";2c Q° + MMQi #2 /2b+ 'B#2/ BM biQ+? biB+ i2'Kb-i?2 7Q 2K2MiBQM2/ K2
#2+ mb2 +H bbB+ H Q#b2 p2'b #v i?2Kb2H7 2 MQi 2[mBTT2/ rBi? 2tTHB+Bi ;m °
/[2i2°’ KBMBbiB+ T2 im # iBQMbX h?Bb Bbbm2 KQiBp i2bi?2 T 2b2MirQ FX >2°2- WM
7° K2rQ'F ? b #22M T°QTQb2/X h?Bb TT ' Q +? /IBz2'b 7°'QK i?2 +H bbB+ H QM2 #v
#QmMM/ 7Q " i?2 bi i2X h?Bb TT ' Q +?2r b BMi Q/nRR/MI/QP b?R2)ZKIiABIKMBM i(Q p "BQn
rQ"Fb 7Q " #Qi? +QMIBMMQmMb@iBK2 bvbi2RekRX /Bb+ 2i2@iBK2 QM2b (

Jm+? "2K BMb iQ #2 /QM2X h?Bb T T2  BKb iQ /2p2HQT BMi2'p H Q#b2 p2" #

Rkky
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b?QrM BM 6B Brib2ivIB+ H b+?2K2 Bb +QKT Bb2/ Q7 irQ "2KQi2 bB/2b, i?2 /i +[m
M/ i?2 "2KQi2 TH Mi bB/2 HBMF2/ pB M2irQ FX

Data Acquisition and Control Side Remote Plant Side
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ssssnsnnnsnanfy Digital Signal

6B;m 2XR?2 ivTB+ HLL*a b+?2K iB+X

h?2 /i +[mBbBiBQM M/ +QMi"QH bB/2 bmT2 pBb2 i?2 "2KQi2 T?vbB+ H bvb
T ' Q+2bb-i?2/ i T bbi?"Qm;? b KTHBM; bi ;2-r?B+? Bb/QM2 rBi? +QMbi Mi T2’

g2 +QMbB/2° MQMHBM2 " M2irQ ' F2/ +QMi"QH bvbi2Kb ULL*aV +H bb bm#D2+i
#Qi? K2 bm ™ 2K2Mi M/ +QMi"QH +? MM2HbX .Bz2 2Mi 7°7QK K Mv rQ Fb bim/vBM; Q
BM/m+2//2H vVRRRBMQMbi Mi M2irQ F@ BMMRph-+22 ir2Hivih {*a bm#D2+i iQ H ;2 UHQ
i? Mi?2 b KTHBM; T2'BQ/V M/ iBK2 p "'vBM; /2H vbX h?2b2 /2H vb "2 mMFMQr]|
#QmM/bX 6B bi- bBM+2 MQi HH i?2 bi i2b "2 p BH #H2BM T" +iB+2- HQ+ H BMi?Z
i?72 TH Mi bi i2b UbRZ2X6B2RMbm 2 BMTmi@iQ@bi i2 bi #BHBiv +QM/BiBQM 7Q " i?2
7i2° }MBi2 iBK2 /2T2M/BM; QM i?2 mTT2 #QmM/ Q7 i MbKBbbBQM /2H v BM i?2
T2/B+iQ  T°QpB/2b mTT2" M/ HQr2  #QmM/b 7Q 2 +? +QKTQM2Mi Q7 i?2 bQHmMIB
#mi #QmM/2/ mM+2 i BMiB2b UBX2X /Bbim # M+2b M/ K2 bm 2K2Mi MQBb2bV iQ
h? MFbiQi?2bi i2T 2/B+iQ  QmiTmib-i?2 "2KQi2TH Mibi i2Bb '2+QMbi' m+i2/X 61
i?Bb T T2 "2/Bz2 RMIMIQK2 +QK2 BKTQ i MiT ' Q#H2Kb BM L*abim/B2bX h?2b2 K
QM irQ K BMBKTQ i Mi TQBRMRib HOBIiHVMBMBMbi Mi M2Qmb BMTmi bB;M Hr b +QMb
T 2b2Mi +QMi'B#miBQM-r2 7Q+mb QM "2KQi2 BMTmi bB;M Hi° MbKBbbBQM i? Q!
Bb Q7i2M i?2 + b2 Q7 "2 H TTHB+ iBQMbX *QMb2[m2MiHv- i?2 L*a Bb KQ/2H2/ b
r?B+? K F2b i?2 /2bB;M Q7 Qm BMi2'p HQ#b2 p2° M/ Qm T 2/B+iQ Q7 bi i2 +? HI
Q7 BMi2°'p HQ#b2 p2  Bb /Bb+mbb2/ BM Qm  rQ F #v ;m ~ Mi22BM; BMTmi@iQ@bi

h?2 Q°; MBx iBQM Q7 i?Bb T T2  Bh/2b7QB#H20rh QR2iBRW mMH MQi iBQMb M/ T
a2+iBjQM2b2Mib i?2 bvbi2K mM/2° +QMbB/2" iBQMX h?2 BMi2 ' p H Q#b2Xp2" /2bB
a2+iBBMp2biB; i2b i?2 T 2/B+iQ" i2+?MB[m2X MmK2 B+ H iZ3 KTHB2 BbiBRp2M
i?72Q 2iB+ H/2p2HQTK2MibX 6BM HHv-i?2 T T2 2M/b rBi? +QM+HmM/BM; "2K "Fb

RkkR
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LQK2M+H im" 2,

* L *QMi " QHH2® "2 L2irQ F

*h *QMiBMmMQmb aB;M H

. a .1 +[mBbBiBQM aB/2

.a .B;Bi HaB;M H

Aaa AMTmMi@iQ@ai i2 ai #BHBiv
L*a L2irQ F2/ +QMi QH bvbi2Kb
LL*a LOMHBM2 " M2irQ F2/ +QMi " QH bvbi2Kb
_Sa _2KQi2 SH Mi aB/2

aT a KTHBM;

h*S h Mb72° *QMi QH STQiQ+QH
.S b2 . i STQiIiQ+QH

kX S'T2HBKBM "B2b- /2}MBiBQM M/ MQi iBQMb
h?2 ' Qm;?2Qmii?Bb T T2 -R?MANWKHQIHBQ i?2 b2ib Q7 "2 H M/ M im> HMmK#2 b- "2b
2B;2Mp Hm2b b2i ®ZRK"iBHtM K2X) MMRe(z) 2T 2b2Mibi?2 "2 HT "iQ7i?2 +QKTH2t
zX h?2b2i Q7 >m rBix K i'B+2R 7" BK I2RM Q2R/-#BXR22H, Re()< 0,8 2 (R)X g2
[2MQM2 b i?2 b2i Q7 J2ixH2 K i'B+2R"7T"TQRXR X brgg:j:l 2 M, 0 7Q°6 |
6Q° p Bx#tH2R" - i?2 mTT2 M/ HQr2 #QmM/bX(tRP2/BRMQM2[tF#2R" - "2bT2+iBp2Hv-
bm+? ig1t) x(t) X(t) M/ i?2 "2H iBlQMmH/ #2 BMi2 T 2i2/ 2H2K2MirBb2 7Q" p2+iQ |
BXRX(a;)2R" ™ MB=(h;j)2R"™ bm+? iR iB B7 M/ QMHvV B;7 7Q" i2HI::;ng
M 2f1:;mgi;j 2NX

6Q° KIi'B2R" M- /2}MZ =maxfO;Rg M/R =R* RX h?2 K i'Bt Q7 #bQHmi2 p Hn
Q7 HH 2H2K2Mib @2 RK"M BMj=M*+M X h?2 p2Ej@Bb bi i2/(FQI) p2+iQ  rBi?
MMBi 2H2K2WMi2MWYi2b i?72 B/2MiBim Kni I BKQMbBQMX amT2M@iBOi?2 i° MbTQb2
Q7 K i'BtQ  p2+iQK BR2A2bD2i Q7 +QMIiBMmMQmb BMR:2 HRBMBTMO)=BXQMb
HbQ r2 /12MBKR B7(;t)2K 7Q  tH® M/ (r;) Bb +QMiBMmQmb M/ bi ' B+iHv /2+ 2 bBM
Ht OXkk 272 b iQ i?2 bi M/ "/ k@MQ KX

G2KK RR G2GX;X2 R" #2 p2+iQ b b BbXVERMM/A2R" ™ #2 iBK2@BMp ‘B Mi K i Bt
h?2M-i?2 BM2[m HBiB2b #2HQr ?QH/,

A*x A X Ax A'X A x: URYV
2

.2}MBiBQKRR +QMiBMMQmMb@iBK2 HBM?2 X(thvbAR(K) /RBM2H#2/ +QQT2 iBp2- TQbB]
MQMM2: iBp M K7 2

G2KK k(RP*QMbB/2  i?2 TQHHQrBM; bvbi2K,

x(t) = Ax(t)+  (1);
y(t) = Cx(1);

r?2°2(t) Bb +QMIiBMMQmb 7AMM+iBOMM MI/M K i'B+2bX amTTQb2 i? i i?72°2 2tBbi
+QMIiBMmMQmb@iBKtP MWMt} iRQMB b iBb} ) t (®)-7Q tHBX

UkvV

Rkkk
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A7 1?22 2tBbilb bmB®Ii(A i LC)2H\ M M~&XgX;X02 R -Xy Xo Xo-i?2M i?2 bvbi2K,

X(t) = AX(t)+ () + L(y(t) CX(1)) ujv
x(t) = Ax(t)+ _(O+ L(y(t) Cx(1)

Bb M BMi2 p H Q#B2 M21) 7 Q(t)U x(t) -8 0X 2
.2}MBiBQKkjk *QMbB/2  i?2 MQMHBM?2 ~ bvbi2K
x = f (x;u); uov

rBiP(x;u)2 R" - i?2 bvbi2KBb BMTmi@iQ@bi i2 ai #H2 UAA&RV BWM X2 RMV?B MT m i
2tBbi 7TmM+2BQ MM/ 2K bm+7? i? i

JX(t; X o5 U)j (Xo;t) + (kuk); 8t O usgv

jX L*a /2b+ BTiBQM M/ T 'Q#H2K 7Q KmH iBQM
AM i?Bb rQ F-r2 BKiQ bmT2 pBb2 '2KQi2 MQMHBM2 > T?vbB+ HTH Mi/2b+ B#2

X(t) = Ax(t) + F(u(t); y(t)) + w(t);
y(t) = Cx(t) + v(t); UeV

r?2°22R"-y2RP MMU2R™ 2T 2b2Mi "2bT2+iBp2Hv i?2 bi i2-i?2QmiTmi M/ i?2 BMT
TH Mi- rmw2Z2R" MNV2RP "2i?2 2ti2°M H/Bbim # M+2b M/ i?2 K2 bm 2K2Mi MQBb2b
TmM+iB@Mb "2 +QMIiBMMQmbX RAZ)7yIM2EQBW ;HQ# HHvVv GBTb+?Bix MQMHBM?2
h?2 K i'BA2M/C "2 irQ FMQrM +QMbi Mi K i'B+2b rBi? +QKT iB#H2 /IBK2MbBQMb X

"27Q°2 T Q+22/BM; 7Tm i?2 -r2 K F2bQK2 bbmKTiBQMb QM i?2 T?vbB+ HTH

bbmKTiBQNM?R T @C) Bb /2i2+i #H2X

bbmKTiBQM?R //BiBp2 /IBbim # M+2b M/ i?2 K2 bm 2K2Mi MQBb2 "2 mMFMQrM #
FMQrM #QmM/b,
wo ow(t) W, jv(t)] VE, 8t 0 udv

r?2°® w2R"-V2R, MI/E, Bb(p 1) p2+iQ  r?2Qb2 2H2K2Mib "2 2[m HV®@ R Ub22 a2+iB

.Bb+mbbBQMb Q7 i?2 bb i KBTQE@M "2[mB 2/ 7Q" "2KQi2 T?vbB+ H TH Mi bi i2 2|
K2 Mb i? i i?2°2 2tBbib +QMbbm+Xi?Bti?2 KAi'BE Bb >m rBix- r?BH2 KkbmKTiBQ|
K2 Mbi? ii?2 K2 bm 2K2Mi MQBb2b M/ /Bbim # M+2b 2 mMFMQrM #mi #QmM/2/X
r2 rBHH /2bB:M i?2 BMi2'p H Q#b2'p2° BM i?2 7TQHHQrBM; b2+iBQMX

h?2 M2irQ'F BM/m+2b irQ mM+&t)i BWdLZtH vDB+? 272" iQ i?2 +im iBQM M/
K2 bm 2K2Mi +? MM2Hb /2H v- "2bT2+iBp2HvX h?2b2 /2H v 7TmM+iBQMb "2 mMFM(

0 da da(t) da; O dn dn(t) dm; 8t usv

RKK]



L CC _2i HXfhm F C 1H2+ 1M; *QKT a+B

r?72°@ -da "2 "2bT2+iBp2Hv i?2 mTT2 MUMRrM/EQIRMIB QZbT2+iBp2HV i?2 mTT2" |
HQr2 #Qmdi(b O 7

amTTQb2di?Mi/d "2 "2bT2+iBp2Hv i?2 K tBKmK M/ i?2 KBMBKmK i° MbKBbbBQ!
Q++m” Qp2  M2irQ"FHBMFb bm+?i? i,

d=maxfd,;dng;d=minfds; dmo: UNV

*QMbB/2°'BM; i?2 M2irQ" F@BM/m+2/ iBK2 /2H v BM i?2eV++fmMiBQ MG/ MM2H -BilAZ i i
/2H v2/ bvbi2K,

X(t) = Ax(t)+ F(u(t da(t);y(t) + w(t)
y(t) = Cx(t)+ v(t): URYV

bbmKTiBQMN2j bbmK2 uft i da(t)) Bb #QmM/2/X

G2fitx;k2Ng #2 i?2 b2[m2M+2 Q7 b KTHBM; BKMbitM:'FbTbm/I#k‘FIIPi?‘tki: 1 -T Bb
i?72 b KTHBM; T2tyBBRY M/BM+ 2 bBM; b2[m@MKk2 Xm+7? i? i

"27Q 2 Bibi’ MbKBbbBQM Qp2'i?2 M2irQ F-i?2/ i Kmbi#2b KTH2/X h?mb i?
+QMbB/2 2/X

bbmKTIiBQWRPh?2 b KTHBM; M2irQ F@BM/m+2/ /2H vb BM +QMidtd) MI/K2 bm 2}
Om(t) 2bT2+iBp2Hv- "2 MMFMQrM #mi #QmM/2/ rBi? T BQ B FMBbMbih@mB /i2/ M/ |
iQ #2 KmHIBTH2 Q7 i?2 lTXKTHBM; T2 BQ/

bbmKTiBQWRB6Q Mv /Bb+ 2i2@iBK2dBND2 BM7Q K iBQM QM i? u®HPMi?QH bB;M
BM7Q K iBQM QM(tR)2 ®mMiTMBM7Q K iBQM QM i?2 b KTHBM; mHY Z(tM+B@HL #Qm N
#2 biQ 2/ M/ mb2tf2Q, HH X

LQi2i? i bbmKIBHQMH i2/iQ i?2 2 H+ b2 M/ + M #2 7 2[m2MiHv b iBBRY BM T~ +
M2+2bb v 7Q  i?2 T 2/B+iQ  /2bB;MX

b b?QrM BM 6&Bi@ BmT2 pBb2 "2KQi2Hv LL*a /2b+ BRY Kb THi D Wbl 2rkQ WF
+QMbi> BMibi?2 7QHHQrBM; b+2M 'BQ Bb T°QTQb2/,

@ ?2BMTmib2i TQBMi ;2M2" iBQM UAXaXSX:V LR BPB-H? BB;Bi+H B MN mb DB i i B-
+QKKmMB+ iBQM HBMF U +im iQ  +? MM2HV iQ i?2 "2KQi2 TH Mi bB/2X

@h?2 +im iQ  MQ/2uR+&BY2IP Qm:? i?2 >QH/ Ux2 ' Q Q' /2  ?QH/ 7Q 2t KTH2V M
i?2 T°Q+2bb BMTmibX

@ b2/ QM i?2 K2 bm 2/ T'QWRbbMQmMAZ K2 bm 2/ T Q+BbbdgM)TmP2 BMi2 p H
Q#b2 p2° ;Bp2b ;m ~ Mi22/ mTT2 M/ HQr2 #QmM/b EX) +HPVEM; i?2 bvbi2K b

@712 #2BM; b KTH2/ rBi? i?2T}42? X7 2bBBK i2/ bi i2 p2+iQ "  Bb T +F2/ M/i° MbKBi
/'i +[mBbBiBQM bB/2i?"Qm;? MQi?2  HBMF UK2 bm 2K2Mi +? MM2HVX
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6B;m 2Xk?2 BMi2'p H 2biBK iQ @# b2/ T '2/B+iQ  b+?2K iB+X

@ bi i2 T'2/B+iQ° BKTH2K2Mi2/ BM + H+mH iQ > "2+QMbi m+ib i?2 /Bb+"2i2 mT
bi i2p(l) Mi(k)V 7i2° }MBIR#EKBbBM; i?2 mTT2 @/2H A%/ I2)pB(%B &b

2K "FREQ  i?2 b F2 Q7 bBKTHB+Biv- i?2 M2irQ'F HBMFb "2 bmTTQb2/iQ #2 MQ
HQb2bX h?Bb bbmKTiBQM Bb " i?2° "2bi'B+iBp2X S +F2i/'QTQmib "2 M/QK- iBI
Ai Bb MQi Q#pBQmb iQ /2 HrBi? Bi iQ;2i?2  rBi? " M/QK iBK2 /2H vb BM i?2 +QMi2
/[2bB;MX g2 rBHH +QMbB/2 T +F ;2 /°QTQmi b 7mim 2 rQ FX

9X AMi2 ' p H Q#b2 p2" /2bB;M

g?BH2 +H bbB+ H 2biBK iBQM + M #2 2bi #HBb?2/ QMHv r?2M wW(® /WM KR+b Q7 T°
K2 bm 2K2MiwWtQBEB2MQrM T BQ ' B-BMi2 p H2biBK iBQM “2[mB 2b QMHvV i?2 #Qn
iQ +QKTmi2 i?2 ;m ~ Mi22/ b2i Q7 /KBbbB#H2 p Hm2b UBMi2'p HVX AM i?Bb b2+i
i +FH2/ iQ 2biBK i2 i?2 mM p BH #H2 bi i2b Ry mM\2/T? wh\BER-M-Q Tl BRM{{IUMM/2H v
mM+2'i BMiB2b UBX2 i%@)/BMim?2 K2 Dbm 2K2MIMXBREBM+2 Bi Bb MQi Hr vb TQbb
+QKTmi2 L B® i?2 bviRigw+? A? LC Bb #Qi? J2ixH2 M/ >m rBix- +? M;2 Q7 +Q(
=Sx rBi? MQMbBM;miB bkK+?Bf i i?2 KSABLC)S 12H\M REBb mb2/iQ "2H ti?Bb
‘2bi"B+iBQMX

h?2Q 2K ®2i bbmKTFRBGRIt iBb}2ko MX, XgX A7 i?22°2 2tBbib +? M;2 G7S%xQQ /BM i:
b iBb7EBM(A LC)P2H\M-P=S ! bQ i? ii?2 7TQHHQIrBM; bvbi2K

2 (t)= BR* () + SF(u(t d);y(t))+ SLy(t)+ S*W S w+ jSLjE,V; URRYV
2 ()= ER (t)+ SE(u(t d);y(t)+ SLy(t)+ S*w S W j SLjE,V;
r?2°2 8
2 SF(u(t d)s;y(t)= max fSF(u(t d )y)g
SF( 2[oid o] URKkYV

> SF(u(t d;y(t)= min fSFut d );yt)g
' 2[o;d d]
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M/ i?2 BMBiB H+QM/BiBQMb "2 b2H2+i2/ b 7QHHQrb,
R*(0)= S"Xo S Xo; % (0)=S'%, S Xo; URjV
BbBMTmi@iQ@bi i2 bi #H2 UAaaV BMi2 R WQ#DR7pBM7Q" i?2 bvbi2K U
R () (1) RT();, 8 0 UR9YV
r?2°2i?22 #QmM/b Q7 X2 bQHmMIBQM

X(t)= P*RT(t) P 2 (1)

x()= PR (1) P R* (1) UR8V
bm+2 i?2 i
x(t)  x(t) x(t); 8t O UReV
2

S'QQ76MW bi- H2i mb bi “i #v /2KQMbi  iBMRiBL i 72 KDiZR UiRYTH MMI22BM; i? i
BM+HMRBQRBI/DOX .2MQiBM¥¥X*(t) (1) i?2 mTT2 Q#b2 p iB@W =2 (10 R Mt)
i72 HQr2  Q#b2 p iBQM 2 Q- r2e(tB KOG QM/&Qr 0?7 8t 0X

6°QKRYW M/RW i?2 /vM KB+b Q7 i?2 BMi2 p H 2biBK iBQM 2°°Q b "2 /2}M2/ b,

Bt) = Ee(t)+ SF(u(t d);y() URdV
SF(u(t  da(t);y(®)+ (1);

et) = Eet)+ SF(u(t da(t);y(1)) UR3V
SE(u(t  d);y(t)+ _(t);

r?2°2
(t)=S'W S w Sw(t)+ SLv(t)+ jSLjE,V;

()= S'w S W+ Sw(t) SLv(t)+ jSLiE,V: URNYV

++Q/BM; iQ bbmKMIEPQI@t) 0 M/ () 08 O0X 6m i?2 KQ 2- i?2F uftWt)B QM
Bb ;HQ# HHv GBFT® Bdxt)by@t)) Bb /2}M2/ 7tQ 0 MR+ mibBb +QMiBMmQmbX "v i?2 /2}M]
BMRMSE(u(t d)y(t) MISEut d):yt) "2 HbQ /2}M2/t7@X H H
//BiBQMERMV-SF(u(t d);y(t)) SF(u(t da(t));y(t)) MI/SF(u(t da(t));y(t)) SFE(u(t
d:y(t) 2 TQbBiBp2 i?2M- RAL B BIQKEIBp2X h?2°27Q @&0)i?0; BE)2 [0 BHEIB2bH? |
i72 2" @fb M/e(t) bi v MQMM2; iBp2 GQRQ B Bb 7 K2 RHQX U
L2ti- r2 rBHH T°Qp2 i?2 AMTmi iQ ai i2 ai #BHBIF2Q Mb?BiQ#bRIPA?VMTT2" #Q
2" "QRW- #v BMi2;" iBM; i?Bb b0biMK-#2i Q2 MB M
Z
gt) = €M'g0)+ teE(t (SF(u(s  d);y(s)) SF(u(s da(s));y(s))ds UkyV
Z, ’
+ ) eSt 97 g)ds:

Rkke
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g2 ? pE2H- i?mb i?2 222tBbMMb>0 bm+? i? i

et ae Pt UKRV
h?2M- # b2/ QM 1 [V iEQ:N iU
je(t)j ae " je(0)]
Z
+ a te M S(SF(u(s d);y(s) SF(u(s da(s));y(s))ds UkkV
0
Z t
+ a e M 97 s)ds
0
j&vj ae ' je(0)]
Z,
+ ae ( €(SF(u(s d);y(s) SF(u(s da(s));y(s))ds UkjVv
0
Z,
+ e’ ( s)ds):

0

g2 ? p8F(u(t d);y(t) SFU(t da(t);y(t) M/ "2 #QmMYU20 i?2M- ++Q /BM; iQ k2}MBiBQN
i72 Aaa +QM/BiBQM Q7 bi #BHBiv Bb ;m ~ Mi22/ 7Q  i?2 mTT2 Q#b2 p2 #QmM/X
aBKBH RID W?2 BMi2;  iBQM QRVLERIiBEMW A VvB2H/b i?2 M2ti 2[m iBQM,

e e(0)

Z

+ et 9(SF(u(s  da(s));¥(s) SF(u(s d);y(s)ds Ukov
0

Z,

eft 9 (s)ds:
0

&(t)

+

IbBM; T QTRNViVMY/ # b2/ QM 1[WMBQM P2

je(t)j ae " je(0)j
Z'[
+ ae "(  €(SF(u(s da(s));¥(s) SF(u(s d);y(s))ds Uuk8Vv
Z, ’
+ e’ ( s)ds):
0
aBMSRU(t da(t)):y(t) SF(u(t d):y(t) M/ "2 #QmI8y20 i?2M- ++Q /BM: iQ k2§MBiBQM
Aaa +QM/BiBQM Q7 bi #BHBiv Bb :m * Mi22/ HbQ 7Q  i?2 HQr2  bi i2 Q#b2'p iBQM
6 QKKW M/KB/- r2 +QM+HMREiBbi W BMi2 p H 2bFBKXiOV FQMD2[m2M+2- bBM+2
i Mb7Q K iBQM Q7 +QQ Y BM #RmMIi2BtBi 7 GRHWHErb A2a BMi2 ' p H 2biBK iQ  7Q  i?2
Ry X 2

Rkkd
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8X ai i2 T'2/B+iQ" /2bB;M
AMi?Bb T “i- r2 BMi'Q/m+2 i?2 T°QTQb2/ T 2/B%iQi2b H2EMM 2EMBEBi 2V 2v i?2 BMi2
Q#b2 f2Y BM i?2 T 2pBQmb b2+iBQM-X(®)2 QIR mH B i#2b2Mi pB i?2 /2H v2/ M2irQ
i72 b2+QM/ mMMBi UW22 6Bmm-222 b2+QM/ mMBi “2+2Bp2b /2H v2/ Q#b2 p2/ bi i2b |
QM2bX h?2°27Q°2-i?2 "2 H@iBK2 bmT2 pBbBQM ;Q H + MMQi #2 “+?Bp2/ BM i?BlI
b bQHMIBQM- T 2/B+iBQM i2+?MB[m2 Bb T°QTQb2/ BM i?Bb T i iQ +QK"
BKT2'72+iBQM UBX2X i?2 H “:2 mMFM QodM(tN) ¥iXQhF 2BKI /Brvk B// 22 ¥ i?Bb bi i2 T 2/
Bb bBKBH "~ iQ i?2 QR)2 Mb 2y BM{ B#2/ #v i?2 iBK2 b+2M "BQ TX2bDRIZINB M 22+iB (

I2H v2/ Iz(% 9)-z(% 9)-r2 rBHH "2+ QMhizekhi 7i2° IMBi2tiBEX
bbmKTiBQNM?@ b KTHBM TTBOBERH2+i2/ bm+? i? i=i2A2 KTEBtb TQbBiBp2X

h?2Q 2K K7 bbmKTiBQWM?PQH/ 7Q  HH?mb r2 ;2i,

2'(k) = R (k ko)
X2 R
+ K2 ITSF(u(k ki ka+j 1)y(k ko+j 1)) UkeV
i=1
X2 _ Xz .
o RLyk k] pE o kG
i=1 j=1
2 (k) = 2 (k k)
Xz _
+ ke ITSE(u(k ki ko+j Dyk ka+j 1) UukdvV
j=1
X2 ‘ X2 _
+ Lk kerj DE R
j=1 j=1
ik . _
r?Z‘Q:1;2;3;:::;k2-k:tT—k-klz % M/kZ:%- =(Ilpn+TE)-L;=TSL- =T(S*W S w+
jSLIEpV) - =T(S*w S W j SLiE,V) M/

7Z(k)= S*2* (k) S 2 (k)
z(k)= S*2 (k) S 2*(k)

"2 T 2/B+iQ 7 QK i?2 b KTHBM; BKMbK MIQQ11BR2vbBARWEX2MK M/iz! x
7Q° HH b KTHBtM; BMMi Mi2 7QHHQrBM; BM+HmMbBQM ?2QH/b

tk ey o k. =
(7)) x(73) =) W UkNV

Rkk3
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S’QQ7.m2i? ib KTHBM; bi ;2Bb 2bb2MiB H#27Q°2/ i i MbKBbbBQM i? ' Qm;? /B;B

RN b?2QmH/ #2 "2r Bii2M mM/2 Bib /Bb+ 2i2@iBK2 7Q KX 6Q  i?BbTm TQb2- M 1m
T2 'BRBb mb2/ b #2HQr,

p(k+1)= Az (k) + TSF(U(k  ka);y(K) + Lay(k)+ Uivy
2 (k+1)= Az (K)+ TSF(u(k  Kku);y(K) + Lay(k)+ Iy

ai "iBM; #v i?22 mTT2 T 2/BPHiQI/-#7bQKQM i?2 BM7Q K iBQK/-"P22Bp22 T 2/B+iBQM
7°0K ko+1 ik "2 +QKTmi2/ bm++2bbBp2Hv b

2°(k ko+1) = ~z°(k ko)
+ TSF(u(k ki ko);y(k ko) UjRV
+ Liy(k ko)+
2°(k ko+2) = ~zF(k kp+1)
+ TSF(u(k ki ko+1);y(k ky+1) UjkV

+ Lk ke+1)+

X

(k) = Az (k1)

+ TSF(u(k k¢ 1);y(k 1) ujjv
+ Liy(k 1)+

6°QK i?2b2 T 2pBQmb 2[R)HBR2BQHI BBMWEQHHQrBM; i?2 b K2 bi2Th b BM i?2 mTT
i72 HQr2 T 2/B)iQ@ BMAMIX h?XW Bb T 2/B+iR K QK Q7 i?2mTT2  #QmM/ Q7 BMi2
Q#b2 2N BM i?2 M2r é2'b!BB* 7i2° }t2/ iBRKZA X aBKBH °
Q#b2 RN -Ur2 ;2i! R X

*QMb2[m2MiHv- 7i2° i?2 +? MS2 @7 +QQ+EW}iRE?xi M/iz! xX b “2bmHi-
i72 T°QTQb2/ T 2/B+iQ " +QKT2M(k)iZR i?tR HOXK vh?2M- i?2 BMkM BB MHUBM2/ b
7QHHQrbX h?2 +? M;2 Q7 +QQ /BM i2 BM i?2 T 2pBQmb b2+iBQM 2MbmE2b i?2 +Q
Bb J2ixH2 - #v +QMBA MM 2 J2ixH2 K i"BtX h?2 27TQb2++i? 2?2 2PRbKbiBBt
TQbBiBp2t7 Qd MHi?2 BM+HiVbBQM/ WX 6BM HHv-i?22 +m "2Mi Q#b2 p2/ bi i2b
/2bB:;M2/ bvibd2BHJ T 2/B+iQ  7Q  i?2 "2KQiRYXvbB+ H TH Mi U 2

iQi?2 HQr2  #QmM/ Q7 i?2

T2 72

eX LmK2 B+ H 2t2KTH2

hQ T°Qp2 i?2 2{+B2M+Vv Q7 i?2 T°'QTQb2/ K2i?Q/- H2i mb +QMbBJ2?2MQMHBM2 ~ T

3:5000 0 05000 ! 0 sin(u(t))
A=@ 0 2:7540 0 A -F(u(t);yt) = @ 1:5sinu(t)y(t)) A-C= 0 0 1 -
0 0 1:2000 2 sin(u(t))

RkkN
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w(t) =[0:1cos(2) 0:1sin(3t) O:lcos(4)]' -w=[0:1 01 01 -w= W M/
v(t) = 0:2 cost) cos(5) sin(10t) sin(20t) rBi¥ =0:2 X

Ai Bb +H2 " i? i i? 2F{utMyiB BW ;HQ# HHv GBTb+?BixX aBM+2 Bi Bb bmT2 pE
BM/m+BM; mM+2"i BM /2H eVbrBild Bl #2b/i2 iK+UB 2M / Qth” Q#D2+iBp2 Bb iQ bmT2 pBb:
i?Bb H ii2> pB i?22 M2irQ FX

h?2 BMTmi bB;M H/2HBp2 2/ #v i?2 AXaXSX: M/ i?2RymiRniR BB :NI2HBM 6B2rbvd
i X

L2irQ ' F T'QT B2nB2bM2irQ ' F BM/m+2b mM+2 i BM #mi #QmM/23V/ BM\iB2b /2b+
7Q°r Y/ M/ # +Fr */ +2 MM2HbX h?2®@b®@08Q th-M/bs "R/ i?2 /Bbi"B#miBQM Q7 /2H vb Bb
BM 6B;9mBA? i?2 /Bbim # M+2b M/ i?2 K2 bm 2K2Mi MQBb2X h?Z bOKOISHBM; T2 BQ/

2

—_

Input w
(=]
T
!

A
T
|

N

System Output y

“0 5 10 15 20 25 30 35 )
Time(s)

6B;m 2Xavbi2K BMTmi M/ QmiTmiX

AMi2'p H Q#b2 p2° MDPB2MB;M HQ+ H BMi2'p H 2biBK iQ™ 7Q° L?BHAH Mi bi
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b b?QrM BM 6B:@M2 + M b22 i? i /2bTBi2 i?2 +QK&(AMBM iBQ M Z2HNV2K 2 Mi
+2 MM2H- irQ #QmM/b Q7 i?2 TH Mi bi i2- /2b+ B#2/ #v i?2 +QMiBMmQmb HBM2b-
}MBi2 iBKD:IsX q2 + M +QM+HmM/2 i? i i?2 T 2/B+iQ> QmiTmib b? "2 i?2 b K2 /vM
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Bb +QM+2Tim HHv /Bz2'2Mi 7°QK bi M/ '/ TQBMirBb2 Q#b2'p2'b- M/ i?2 K BM /p
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6B;m XUpQHMIBQM Q7 i?2 T 2/B+iQ 2 °Q bX

bm++2bb7mHHV “2;2M2" i2 i?2 2biBK i2/ bi i2b /2bTBi2 mM+2'i BM M2irQ"F i° Mb
i?72 mi?Q 6b FMQrH2/;2- Bi Bb i?2 }"bi iBK2 i? i BMi2'p H Q#b2 p2°fT 2/B+iQ" ? [
M2irQ ' F2/ +QMi"QH bvbi2Kb r?B+? 2 z2+i2/ #v K Mv bQm +2b Q7 mM+2'i BMiB
+QMi'B#miBQMb- Bi Bb rQ i? K2ZMiBQMBM; i? i bQK2 HBKBi iBQMb 2 T '2b2MiX

Q7 +QQ /BM i2b Bb * i?2° "2bi'B+iBp2 BM i?2 b2i@K2K#2 b?BT 7" K2rQ ' FX a2+QM
7°QK M + /2KB+ bvbi2KX PM i?2 Qi?2" ? M/- Qi?2° M2irQ'F +QMbi" BMib bm+?

T Q#H2Kb "2 MQi bim/B2/ BM Qm ™ bi'm+im 2X HH i?Qb2 HBKBi iBQMb rBHH #2
6m i?2°KQ ' 2-i?2 +? HH2M;BM; T'Q#H2K Q7 bi #BHBx iBQM Q7 bm+? +H bb Q7 LL*:
BMp2biB; i2/X

272 °2M+2b

(RY2iBM E- "v ' F - hiHB+BQ;Hm 1X PMHBM2 hBK2 .2H v 1biBK iBQM BM L2irQ F2/ *QM
+ iBQM iQ "BH i2° H h2H2QT2 iBQMX kyRe 1m QT2 M *QMi 'QH *QM72 2M+2 ULl**VX
RYXRRyNfl**XkyReXd3Ry9kR

(k)g M; uG-> M ZGX L2irQ ' F@# b2/ KQ/2HHBM; M/ /vM KB+ QmiTmi 722/# +F +QMi'QH 7Q"
BM M2irQ F 2MpB QMK2MibX miQK iB+ X kyR3c NR,9j 8jX /QB,RyXRyRefDX miQK iB+ X

(j)S T /IBKBi  iQb S- .2 G 6Q i2HH2 - 1p2Mbb2M E- ""B;:MQHQ _- *Qb2Mx aXo02?B+mH °
1M #HBM; h2+?MQHQ;B2b- TTHB+ iBQMb- M/ 6mim 2 PmiHQQF QM AMi2HHB;2Mi h> N
J; xBM2X kyyNc9d URRV,39 N8X /QB, RyXRRyNfJ*PJIJXkyyNX8jyd9dR

(9w? M; sJ-> M ZG- um sX am ' p2v QM _2+2Mi /p M+2b BM L2irQ ' F2/ *QMi " QH avbi2KbX
BM/mbi'B HBM7Q K iB+bX kyR8cRk U8V, Rd9y Rd8kX /QB, RYyXRRYNfhAAXkyR8Xk8ye8¢

(80 ?2KQm/Ja-> K/ MJIX 6mM/ K2Mi HAbbm2b BM L2irQ F2/*QMi QH avbi2KbX A111f* CQ
aBMB+ X kyR3c8 U8V ,Nyk NkkX /QB, RyXRRyNfC aXkyR3Xd8RRRek

(eXcB M; g- .QM; *- LBm 1- g M; ZX P#b2 p2 ' @" b2/ _Q#mbi 6 mHi .2i2+iBQM 6BHi2" .2bB;
L2irQ F2/ *QMi"QH avbi2KbX J i?2K iB+ HS ' Q#H2Kb BM 1M;BM22°BM;X kyR8ckyR8X /QI
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(dw? M;g-umGXJQ/2HHBM; M/ +QMi'QH Q7 M2irQ F2/ +QMi"QH bvbi2Kb rBi? #Qi? M2irQ
/I’QTQmiX miQK iB+ X kyy3c99 URkV,jkye jkRyX /QB, RyXRyRefDX miQK iB+ Xkyy3XyN

(3)E ' mbx2rbFB -CB M; qgC-6"B/K M1-_B+? "/ CS-hQ;mv2MB X arBi+?2/avbi2K TT ' Q +?
HBx iBQMh? ' Qm;? *QKKmMB+ iBQML2irQ'FX A111h Mb +iBQMb QM *QMi QH avbi2Kb h
/QB, RyXRRyNfh*ahXkyRRXKR8NdAN]j

(N¥?2M gq>- w?2M; gsX AMTmi@iQ@bi i2 bi #BHBiv 7Q° M2irQ ' F2/ +QMi"QH bvbi2Kb pB |
TT ' Q +?X miQK iB+ X kyRRc9d U9V,d3N dNeX /QB, RyXRyRefDX miQK iB+ XkyRRXyR)

(Rydm2 .- hB M 1- ¢ M; w- G K CX ai #BHBx iBQM Q7 avbi2Kb qBi? S ' Q# #BHBbiB+ AMi2
TTHB+ iBQMbiQ L2irQ F2/*QMi QH avbi2KbX A111h> Mb +iBQMb QM avbi2Kb-J M- M/
M/ >mK MbX kyyNcjN U9V,NjN N98X /QB, RyXRRyNfhaJ* XkyyNXkyRN3d8

(RR)Q >- *?22M h- G KCX M2r /2H v bvbi2K TT ' Q +?iQ M2irQ F@# b2/ +QMi QHX miQK iB

(Rkr M; _-GBm :S-a?B S-h?QK b *-" bBMJoX S'2/B+iBp2 PmiTmi 622/# +F*QMi QH 7Q" L2il
A111 h® Mb +iBQMb QM AM/mbi*B H 1H2+i'QMB+bX kyRjceRURV,8Rk 8kyX /QB, RyXRRYy

(RjBm :S-sB u-*?2M C- _22b .- >m gX L2irQ'F2/ S'2/B+iBp2 *QMi " QH Q7 avbi2Kb qBi? _
BM "Qi? 6Q'r °/ M/ 622/# +F *? MM2HbX A111 h® Mb +iBQMb QM AM/mbi'B H 1H2+i"QMB
RYyXRRyNfhA1XkyydX3Njydj

(R9) x pBM b #w-6 b M;BJJ-" "F?Q°/ "BJX ai i22biBK iBQM@# b2/ /Bbi'B#mi2/ KQ/2H T"
b+ H2 M2irQ ' F2/ bvbi2Kb rBi? +QKKmMB+ iBQM /2H vbX Alh *QMi"QH h?2Q" v TTHB+ i
/QB, RyXRy9NfB2i@+i XkyReXRe9N

(R8)QmMx0 CG-_TTQ'i ->/D@a /QF JwX AMi2'p HQ#b2 ' p2'b7Q° mM+2'i BM #BQHQ;B+ H
KyyycRjjUR@kV,98 8eX /QB, RyXRyRefayjy9@j3yyUyyVyykdN@N
(Re)}KQp .- _ [bbB hX .2bB;M Q7 AMi2'p H P#b2 p2'b 7Q" IM+2'i BM .vM KB+ H avbi2KbX

*QMi"QHX kyRecdd UkV,RNR kk8X /QB, RyXRRj9fayyy8RRdNReykyyRe

(Rd) x2M+ 6-"2"M "/ PX AMi2°'p HQ#b2 p2°b 7Q  HBM2 " iBK2@BMp "B Mi bvbi2Kb rBi? /Bbi
URV,R9y R9dX /QB, RyXRyRefDX miQK iB+ XkyRyXRyXyRN

(R3) [bbB h- 1}KQp .- wQH;? /'B X AMi2'p H ai i2 1biBK iBQM 7Q° *H bb Q7 LQMHBM2 " a
QM miQK iB+ *QMi"QHX kyRRc8d URV,key ke8X /QB, RyXRRyNfh *XkyRRXkRe93ky

(RN) x2M+ 6- .BM? hL-LB+mH2b+m aAX AMi2'p HQ#b2 p2'b7Q /Bb+ 2i2@iBK2 bvbi2KbX A
LQMHBM2 " *QMi QHX kyR9ck9 URdV,k3ed k3NyX /QB, RyXRyykf " M+Xjyjy

(ky)BM? hL- AiQ >X .2+2Mi° HBx iBQM Q7 AMi2'p H P#b2 ' p2'b 7Q° _Q#mbi *QMi " QHHBNM
LQMHBM2 * avbi2KbX aA*1 CQOQmM M H Q7 *QMi " QH- J2 bm 2K2Mi- M/ avbi2K AMi2;" iB
RyXNd9efD+KbBXRyXRRd

(kR)BM? hL-J "Qm MB :- _ [bbB h-q M; w-J2bb Qm/ >X PTiBK HBMi2 p HQ#b2 p2 b 7Q /Bk
bvbi2KbX AMi2 M iBQM HCQm M H Q7 *QMi"QHX kykycNjURRV,keRj kekRX /QB, RyXRy
(kkl. DD ° - .BM? hL- K B'B J- _ [bbB hX amT2 pBbBQM Q7 LQMHBM2 ~ L2irQ F2/ *QMi Q

*QMbi® BMibX kyRN 9i? *QM72°2M+2 QM *QMi'QH M/ 6 mHi hQH2> Mi avbi2Kb UavbhQH
RyXRRyNfauahPGXkyRNX33e9ded

(kj). b?FQpbFBv a- 1}KQp .0- aQMi ; 1..X AMTmi iQ ai i2 ai #BHBiv M/ HHB2/ avbi2K S QT.
_2KQi2 *QMi'QHX kyRRcdk U3V,R8dN ReR9X /QB, RyXRRj9fayyy8RRdANRRy3yyRd
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