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Abstract

A switched (Switched Systems) system is an important class of hybrid systems.
The study was derived from research on hybrid systems. Switching system consists of
several subsystems, each subsystem may be discrete, might also be continuous. In the
process of system operation, each time only a subset of the system in action, while the
other subsystem does not work. Therefore, switching rules in the operation of the
switching system is very important, the system in a moment in which sub system,
depends entirely on the switching rules. Switching system may exist both continuous
dynamics and discrete switched signals, and the two signals mutual influence,
interaction, so that it has a very complex dynamic behavior and abundant contents.
Therefore, switching systems in many areas are used, such as power system, a
computer disk drive, robot control, traffic management, car pendulum control system,
and applied widely in engineering partition PID, fuzzy controlling, all belong to the
category of switching system. Therefore, switching system for general hybrid system
also has a theoretical guidance and practical significance.

In reality, most control systems are nonlinear system. Nonlinear is a common,
widespread phenomenon. While the phenomenon of the linear systems only relative,
special existence of an ideal. A nonlinear switched system is a typical form of the
nonlinear system. In view of this kind of system control problem is worthy of our
in-depth study.

This thesis according to the model of known nonlinear reversible switching
system, put forward the linearization method of switched nonlinear system based on
the inverse system, to realization inverse system by using the structural engineering
method, to make the object been controlled right inverse system became to linear
transfer relationship and has been decoupled by composite pseudo linear system,
designed a additional closed-loop controller for comprehensive. According to the
theory above, the closed loop controller also been designed. For the model unknown
nonlinear reversible switching system, put forward the linearization method based on
neural network inverse system of nonlinear switched systems, by using the integrator
and neural network inverse system of the controlled system in inaccurate charged with
the mathematical model and parameters do not have to give the analytical expressions
of the inverse system, just to prove the reversibility of the controlled system based on

implementation charged with linearization and decoupling of the system, and gives
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the closed-loop controller design algorithm. For a class of nonlinear switched systems,
the subsystems of which contain discrete time delay item by the approximate
linearization method, the asymptotic stability problem is studied. As long as the
corresponding parameters meet convex combination conditions and the corresponding
positive definite symmetric matrix meets the appropriate constraints of linear matrix
inequality, the switch program exists for any switching signal. With the control of
switch program, this type of switched systems is asymptotically stable, and it is
proved. By introducing a matrix, the constraint quadratic converts to the
unconstrained quadratic, and the sufficient condition that the type of switched system
is asymptotically stable is given with the multiple Lyapunov Function method. For the
optimal control problem of nonlinear switched systems, genetic PID optimal control
method is proposed by combining traditional PID controller and genetic algorithm
(GA). And this algorithm is known as the GAPID control method. At the same time,

gives the corresponding simulation example, provide analytical results.
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2.3 IhNG;
R Y R G0 KR DT RE ARG BS AT T [BlJoi, SR 545 H 7 4L

LT FOIEAL E SO B, RS ) 10 A RE R4, Lyapunov J5 RESEAH G
SEBLG B, AMEOAASCOT R B SEAT, 0 NI AIRIFSEST B s 2t .
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3.1 3|5

LMV RGUE ARG RGN — M A B R AT R AR ARt
D) RGP T T 1RG0 1E ARG V)4 R M AL T732:, SRR
ARHENPAELNE AT U e R GE, FE N AEEE TP M 28 100 R Ge IR AE e P DI R S8 1) 45
PEA T, AN FIR PR R AR T 10 U0 4 RS AE 2o A i JE Al B v T S
Hil#s o EFRT LA ARG U1 R G BRI 4 R B T P 7 VL i bk

REZHIEHN R G P B e AR EIX IS o S Bt LG K, AR RS
LI LN H— R ARAE, A, 2ol R g w o2 — Fh B AL IO, 2 A
XTI R R IR o BEAR IO S 1 RS K 2 HOR M AR eVl R QAT ik 2 S A3 201
A RGANAUE LB i L AR R G R 91 o

KT AR M R R I T S M R AL T2 FE N 2450/
W HFEM . (2, BT REMERE A S NE R, SIS AN AEMIREHE T+
R, B HBREE K, AT E IR TOEAEIRN, TSR R
PR, A SR et RGP FE R Z . BT, RV W FoRUE, XTHREZ
RGN A B —Fh— W @ TR Tt 545G, A
L3 KPR R, AR RGN TS AR KRR, AT TR 2 H %
(RIS E R o

M TARLE RF B S W2 R, Pl mEslAmiR 2 4. i,
etk RN EI L (RN IR R B W BAR S M3 77 1ALk
VAL 7. 25k (Lyapnunov) Fa s P BIg a0 R, DL E k&
[ A7 AR R AR RS BRAE o 451 G A - Th v — e T HOd& T 2 B S 2 By AR I &R 4
10 5 e B A 1 2R et M DA AN R3S FH 5 1717 70 28 P53 S AR VEFE 1R v, Lyapnunov
BR A (A IE Ty v — T AR LU R 3, ez — Mtk . HLpkdk ok (Popov) 24X Ad
SETEFIR TP AT, RS T SRR AR T R G, TSk, B
iy R R MR RS T A B 5 R AN AR, B TCIE A E RS R AR e 1
(175 TEABEAR G5 R4 1 7 M BE RN 4 R T AT IRAS, TEAR 2 Wi s AR w5k
L, BRUGZ A b A St R G AR AR G AR AR AR 2 7 A e PSS, XA T
e RGO s I ALZR AR U R e BT R4 R e 4T~ s A (1 TR AT
5.

X ARGtk R SR (T U J L4k A RV, S B B FH Y e R )
2o VFZ WM ARG T A A ARS8 I IFAE TR bR e N, 3RAF2 N
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(OECTye O

XFARLME R GE R, I H A R E ok R T LAk,
CNEE 4o N BN S ) N LW WA RPANG T3 o W R P A 0 AL AR P
PR RGeS Bl LA, SAREAMEA T ok 2 B A2tk &R
GeyEhlh o e B SR AR T T U B VR R A AP IRAS S e MEAL i A\ K
H R IRZe AL A I AL (DFL) R RS VAR N I — R AL TT
e

W ARG ITENE R SBTERA A T3 P (b, S o K 5 A SO A B
HREH T LA, RGP A DG VR I K e b RO K. Toie
TR B FL AT R R ] T 1RGP hlr ik AT 8t . i, Gl Bt
ZEAMBIWET, AN T AR RGP Mg R 5. B, A
(RIAR 2 L AR G (1A 20 ) 4 300 428 1R R 1 s eI i 22 M 2% 1) SUAF 2101
B DGE T4 R AU AL R ST, AR A R e e SR G idb AT R IBORTE B34 42
ile CABER 7 BRI R Gt T oA AE AL, HSEbefi ol b 28 2k
PEAAL, AFAEARSRIN A EHETE, PRI REE 3 LLicE, PrU R R AL
PN AR AR HME ASRAS - N R 14 8O  IRABHIE A 01 a8 T 2 Fh oG T HAr
WAEL S > k. i, AR R VB R B H EM ARG RBUL NI T,
] F A ) 2% 19 38 BVEEAT RO T, SCRRIOTIHR H T A28 24 10 R 45 4%
T3, BVEE R i B B R R AN AR S ME T3 R &8, K22 M 28 B3 R G s vk
RGN, JHER RS AN T-FEHI5 2 0 i TR, B T
BAFIIROR . (H2, SRRV R GEM 5, #hae 4l 2 ik s e 8

ARV RGO AR R G Bl AR 30 AR TR SN A2 1
DI ARG T T I RGO IR ARLANE DI AR SN AL 1, BRI
ARFIARLAE S VIR ST, $ AR T2 2830 R G I AR VE DR S 1 46
PEACTTIR, TR IR AR AR ] 10 DI R G AL R AL vt 7 MR
Hles o BRI LA AR AED) 0 R GE 1) LT 45 R W] T P g A AT 2t

3.2 kMM AZHNE RKE L

3.2.1 M RLERE N

AHBTE K, BRI R AR E R e, EEOE M R ki
WA S SRS AME RO R T ANEAC AR o 12— PP BAT R MR AR L
PERGER k. HIER G EA R MBI, Blnfe#ie BRI 5 T
BRI HARE VAR 5y B4R o WR G VR WA WP 5 1 K ey, ASCR
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W 5 50 3 R T R M2
B¥. RETHADUO=(u u L u) CP 4. itk

yO=(y, v, L y,) (940, HRLEMEN XW) =%, REHA L2

WAL EMIR R WERMNZ R DT RKRE , BDRGEMECARAN S T4
F A N IS 80 5, FL A R b — 20 T A RS A A S8 4 g (BRI
PURAE, SEBSHIPIEE R G A D o IRz R RE T 0, N

Y() = 8(x,, UO) S5y =6u (32.1.1)
R G 5 SR
%X 13 ‘Vi%\éﬁniﬂ%/@ud :gyd ’ ;H\:EFI: iﬁﬁ]\y‘j yd(t):(ydl ydz L ydq)T; iﬁj
H U, O=(uy Uy L Up) s Ve () B T8 19 4F — T R )
B HAIARA Vo (6) WA — 2 4, i AR
66y, =6u, =y, (3.2.12)
246 T 5 R 46 S 110 B o0 2R .
FORHX AN AR S, FAE7EE X 1L 2 GO0 RA T S a s R4 T,

WPHF ARG FRA R ARG AL IE T, RGPS X AL E - BACRE R
TP UIR é o

AGAFAES 2 PR H AT IS WU 1 S 30 3R 48 (R RP S5 AE LR
HECLSIEIL AN BRI D A AEAN S SERr AT @ Biridi R 4t (£ LR n] LLSEEDD
e ERAARSEES mH T E AR Nl — BT LR 4
ik e [t RG] SEUE s i AEAR D PR A AR Ze MR B OC Rl I A8 X
TR RARSE RGBSR, AR E RS, @ i RG] o
LMWL R AR AP 3 RGP LB TR S TR, EKE
Hot e . AR, a Pl RGN ALY RS0 a] AR . Ab1Z )
MR KRS W 3.2.1. 10 F BRFHNERIE, fEMIE e Brifi R0, MR R
GBS RE @ DR s W E AN IE A IR

Yy J.";r ) % Yy "
> Qo M altiliRg > ey —— NWiAS —
i) Jda)
Yu Vi N u Vi i ] u
» S° M SRS —e ey —— RS —

K] 3.2.1.1 WRhIE RGO R

Figure 3.2.1.1 Two kinds of inverse system transformation relation
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TR ARG R s

R 4: WEHERRZ U Y, FAAAE DN RGE, V> W, fERGTT, M
O~ V) M OWIE W R T R & T MW A& M, WO
VO () =y (t,%,0) Ten=1, NhRGUREMUER IR FRETED, JHH
VO NAERF ARG NIRRT E FDEH R AU OL R, Hu®) =wO I,

RALENXYO =vO O RGIL, WRET ARG, MRRGEE Ain]

iiff) (right invertiable ).,

MIZ R BT A E R, EIR RG B ABE N — MU SR T 6
CE N IR S 2057 D, WD T2 v RGAFAE UL N 58, eI R S AH R ) 1
OUF, WRRGHAMREIR A, ARG AN E A, A [, B
PL, 8760 AAT R RR, FOVRYSS RGBT XA, W10
RIS DS R FR N U o 5 L PTIR, B0 BRARE o 3l SR OO (R 20 Aok, P RAIR AN
LY SR BUIK ¢ 7 I SN B U G N g

Jen RGN K LA 3.2.1.2,

»e ' ; u 5 y u = 2 y N
— LiiFR%  BAES% > — A% » i AL

(a) ARG (b) ZEW R Y

K 3212 k. HiRGK

Figure 3.2.1.2 Left, right inverse system diagram

REOXFELALR IR R & RGO E AR RS B U . O%Brfi il
, ARG BN ARZ N R gE, SRR o M A dar th O¢ R SRy 2k
K1, @utaity bims, S8 RGN MIKIBTTREIREI SR, #52, REN
FREL R ] BEILAT — LEAT R AR G R R N AR M B AR PR o BT, 25 AU #d R
BAG LN, BERGA NN ERDY LR RGP 28
WE N =, Bl EE) . Lo B R G SR 5s, B DLEIME g &%
GADSE LN, HEZRMESRFB RGN E SR RS,

p = y:ﬁl) u, e y(lleﬁ) Y
" G g >
§0¢[ - Ju’;/ e u, | ik y(d\‘_l y
) " dg .ft
! < B >
EEhEMRS

K 3.2.1.3 ARG LML R S R
Figure 3.2.1.3 Based on & inverse system linearization and decoupling
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X G RGN AR E IR
O WEERGSK TR e SRS, TR RFEMHIGREH E e Firil
EXWINEIL IR
@ Fa i RGN R RGP BHREGHEMERSE, IR
R A FIR ] RS SR A T2, AT SEBRABAE 2R G IO Ze M E AL AT ARERS «
® ZHAZMETEHIEIR, B RR ST RE AWM — DA TR RS,
FZIRENE RGBT BEIR (PID Fi) . MRS Uil Bl s Al A Hl5),
ek A, I S SRS
i PL BB B SO AT A g, 1R G A I 1) jLR) SRR BT A, LB Tl
ARG, A A RESILER AR R SR Z AL -
Case 1: SISO &%
F e NI SISO ARk R 4:
g -
% =X,
¥ =-X,—-2X,+U

y=X
WHEAIRT I SO0 pR AL Y = X ATk R, R B, 15

o= =
Re=e & =x,e"

8= 0% &+ X, X, = (X; — X, —2X,)e" +e*u

Y o B B 0 BB, Hea=3.
ou ou ou ou

H®=e* = x,=Ing, x3=>85=%&s@u&>/=xl

A SR RGAENT AN, FREMXT L 3 YR PE R G vt B N A A R il 28
Case 2: MIMO % 4;¢
ZIEUT RS

®=-2X—X +U, +2U,
®&=-1.45x,-2x, +1.6uU, +u,

BHFR], WRGMRIEL DN
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10 5 , 20 14.5 5 10
U=——"X——"—X+—X, +— X, —— K+—
ot o1t u2113uﬁu@
16 8 , 10 14.5 8 5
Uy=—X+—X ——X, ——— X, + — K ——
211111111222311y9g11@

A AR N IR AR X
u=¢(x % %&)=¢(xv)

Hepv=(v,v,) = (% &) .

WAL R GERE G, T USRI 2 DRI R G, JLAIRTEY 230 11 2,
# it PID # a5 I R GURUE .

|

|

Vl :-yl | = ! ul > —>y1
: etk | JE ARk

v, =Y, | e a

2 =Y J 40 : u (3.3.31) Y,

| T —
|
| A l
: VRS : X

3.2.1.4 MIMO Z 4t )i 45 1) 1

Figure 3.2.1.4 The MIMO system’s inverse structure diagram

3.2.2 BT HRGERIEL YR A FIZH T E

FRE ARG MY R g, W (3228R! REBIGIHE)
JroR i) —2R i N (SISO ARk nl Wi )4 R 4t

{)&: f(x,u)

y = h(x.u) (3.2.2.1)

Hrp, xeR"ueR,yeR, 735l RGEHPIRAS A GEdD A, £, h(,.)

AARFAARLNERR L, X BB (), NG ARZert o BO s, IXHf, 3 (3.2.2.

iR RIFIGIHE g MR RS, Bl (3.2.2451R ! RIELE
SRR MARLYE RS M i [, HIIE RS Ron

u=F'(y“,y“ " A, &y, X) (3.22.2)
T2t (32245R ! REBISIHE.) + (.), h(,) It BOES:mEL,
Rl FU IR A o B AR 2Rt pR B . 5 5 305 F N dT R I8 0, MR I R A
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G P RGO RS, AEULIER b, 75 5 SRR S B
3.2. 3 ETHMEME L REMIFLMETIRRFIZH T

LA SISO AR&ME R g oh ], FEins (3.2.345%! REBFIHIE. Prorm
— R N (SISO ARk v V)i R 4

= f(x,u) - .
{y ~ h(xu) (323451R! R
FI5IHYED

Hrp, xeR"ueR,y e R, 2l REEHPIRA BN (D Fidars, (., he,)

AARFARLAE R EG KRB T, M) ARLNE > BOESL R . IXHF, X (3.2.3.

R REBBFIHE e ML RS, Bt (3.2.3.2) MAR&M
RYUEAI, JF HAFERE WA a <2, HEBERGERA

u:F,l(y(a),y(a—l)’A ,x&y,x) (3.2.3.2)

BAR, EAISRAG P IORNTRIA S, WAREIE R GBS R o) B S R S
WRGE, IS TSI B BT ITIE, T R GOR A AR AT A LA
RAFLAL P AEAEXE LU R, X PR T30 AR ST AR S Frrp (B o

N TR RGN S ATTANARSE Y 1 22 BB 2 e 22 9 2 30 5 )
T2 ARS8 [ AR TR VAR 20 W 9% R 10 4 1) R 80 D B R e Y g
RS UIE ksl SR P AP BV o DR & ol 17 W /R 71 1 P =2 ¥ 2 ¢ PP ) o
EATRIFE B VE REAEAR RS BB IR b 2 W 258 P 30 (14 P67 30 2 400 11 E Aff 7
JEo BbA, W AT AR R Al T RIS I 2 A AR RS I BRI R G, T AL
AEARIENI, FEEL b LA SOt

[[0R: 8 a2 LB S U WINE i AR PR 11 S SRV G 9137 PSRN 11 HE/Z B o] B LR i S
BRI RS LML R

R R G B e EORL Ly, y O BRI, O H TR B R G

FR B o <2, PRy DU R AR SR PID il 8 Bt I ikas . RS Rt
LQG BN B AR R G HATER G G W T a 230, MIEEHE%
FEAT PR 28 | SCE PSR VAT RS- )

B LI Z T ph e 2% LUEIT I (3.2.3.2) Prifiif i /48, #4,
R 2 n f3 B PR M 2530 55 S R g i ik, I3 o Br S S h &t R 4t
W, IR RS (PID £, IR BHES]. LQG mALfEhilaeE), xhit
a NGt RGT vt AT g, S8 MBE R A LG - A e b
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Nl (SISO) ARZetE n[ 3 R Gl 28 W g 1 il ik i et 2P e e T8
L N5 16 Ao 2 Do 30042 ) 726 () LA V2B R TT 22 S0k ety N ot
(SISO) ARZ A vy 10 28 Gt A1 48 94 4 30047 o) g 25 1) Dt B PR 4 P s

(y(a—li‘___’y‘X)
AL 14
() o
vyt | EE R u | SISO YO ] »
M wEG > Tz [ £>-——>s - >

(a)  HHEIWAMRZE ML

(a) The approximate linearization of composite pseudo linear system

A4

v

Veer + e Vo o u '
el By R o 16042 I 4% SIS0
§ | AEER ARG 4

(b)  EENENERGEM IS
(b) The closed loop control of composite pseudo linear system
323 451R ) RIRBIFIHIE. PG g iy i 7 ik i 2 K

Figure 3.2.3.1 The principle diagram of neural network inverse control

PR 2830 R 50 5 it a3 MIMO Rk PE) 4 n] ¥ R 2 1t 2R S sl
e RTRIR, AFER.
T BRI (1) 4 T RGP 2810 R GE, 7 ZE0 A28 5 G0 it o0 A 2 A i i
BFEERRANG S, DaaBildrgt R4 (2) H TEIEgHEN 2 RgEme
W% 0] R 2 e g4, , f BP. RBF. FLN &5, Nfajsit, — kst
BP &l RBF M %%; (3) i RHBHEFEE (GA). &I /A% (trial-and-error) .
B RESE (PSO). WURESTVE: (Ant) ZEBIREAAL T V200 e A 2% 1) 45 44
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3.3 (hEHH

3.3 1 ERGFL MW EZFEES

R RGBT
(1) te[0,10) i}
y=—6.4y—4.0u/(0.5+Yy*)"

(2) t€[10,20) I}

y=-8y—6.0u/(2+y*)"?

RGIRE . y(E)=0

ﬁﬁﬁ%%ﬁﬁ;ﬁﬁﬁﬁ%ﬁ%%ﬁumwmn%ﬁﬁgﬁ%%ﬁ%lﬂy
u u

PRI IR AR L M U030 R A RIMIRT Y @ =1 FRR B RGOR ORI R 48 HR S
HAERPER S, WARGIE I N E s,

T
| |
V=y | A TR S 2
L ey P ——s
| 40 | | A
| |
| A
B RS | x

K 33.1.1 W ARG R=H

Figure 3.3.1.1 The structure of inverse system

fESEIER b, A5V PID USRS, AT 2R IO Dh kb AR L
WIS G,(5) = 10 AT HIER Pt iRl AR 4 L BRIy 5
POk SRR e AL ACR AN 3.3.1.2 B
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2 4 E B 7 6
Kl 3.3.1.2 PhE M RS 2 AL R

Figure 3.3.1.2 The linear effect of pseudo linear system

EREE T AE T A I ROR an ] 3.3.1.3 fios, JLAgng kA

4 E a 10 12 14 16

Kl 3.3.1.3 Ty A IR ER AR

Figure 3.3.1.3 The tracking effect of square wave input

ME 3.3.1.3 WAl LUE AR, REU S REB IR R D e N
MR W] T AT e $48 AR 100 2R G2 05 i K AR e ME D4 R G2 vk A 281k

3.3.2 M ELEWEFEER

e R 1 MIMO JEZME 25
(1) te[0,10) i}
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y, =—6.4y, —1.6y,+4.0u, /(0.5+y>+y2)

1/2

y, =-5.0y, - y,/e" +2.0u,(2—u,)"

(2) te[10,20)
y, = —(1+4.69%)x 6.4y, —(1+15%)x 1.6 y,+4.0u, /((1-40%) x 0.5+ y>+ y2)"
y, = —(1+20%)x5.0y, —(1+20%) y,/ " +2.0u,(2-u,)"

Y, (t) =y, (t,)=0
yz(to) = Y2(to) =0

MRAE RS TVE, W5 Jacobian AERE nf LASGAIE, EIRARLANEDIH R SR MR
B a=(2,2) o fEANHE R G R ARBE AL, FURG s 30 R 4t 45 H R AT B
o =Q2,2) IRFOLT, R AR I 28 18 3R 8 VAR R e AT e VAL RS . 2,

o SR N 1 P AT £ 5 RS B (U Uy, Y Vo), SRR 10s,

%%%%ﬁ%:{

K- 0.001s, 795 10000 415 NG EIRES . XY Yo MLk G, Bk
ﬁﬁﬁ@ﬁ%%@%%d%,M&W@M%%W%ﬁiﬁ&ﬂmwhnd%,

{Up Uy}, ZBRSLRRIRZZ LRI 20 AN, ARGAERE 4 AU —ANEdE, kg

2500 My N B, AR I Zdn . A, e e 2%
MBI A 6-15-2, BEEIZR 6000 I, TEFIMRIRGE . BEINZRIIMIZ ML)

NS T AR RGNS BN g =y =y, o HIA (910))

JEAr R 2 MR A, TR A2 M2 (2, 2) BT RSE. AR5, KA33Im)
MM R GG PAFEARLRAE /DI ARG, W3R 2 fralifR o e R 48
WARGMIEW N EPR.
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3.3.2.1 WRG I REE

Figure 3.3.2.1 The structure of inverse system

(EMTER E, ZESh L PID TPSFEE RIS, K505 MDA REER I N
B G (5) = Gua(6) = 20— IR FH. FAS IOl R 45
XCUR RN AL & RG5O, RSP M ASE 10 B 45 R OB IR

(EREEiRER

(DX @ JEInEAE 4 0.01 FIBTER, FFORFF @, =0, 1 12 B2 RS ILIE 3(a)

()X @, HE IR 0.01 BB ER, JHORFF @ =0, 1 12 B2 RS ILIE 3(b)

(@)
3.3.2.2 MIMO TAZ LR & AR GE I ik i A\ 1 [

Figure 3.3.2.2 The step input response of MIMO pseudo linear composite system

(b)

(@) @ =0.01, @,=0 RN (b) @,=0, @,=0.01 I ({1

HIP 3.3.2.2 W, RGTAI LLSCOLERPEAL s,  IEr ik AT o
S EIREIREEIRSE, S 3.3.2.0 () MTERAES, HHRREN
PREZM NG0B 3.3.2.1 (b)) Fios.
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(a)The square wave input (b)The system response
Al 3.3.2.3 oty e A2 I Wi

Figure 3.3.2.3 The square wave input group response

ME 3.3.23 HhafUUE ARG, RGN SRR IHRERER B N, N
RO T AZ P 1058 T30 R G 7 vk AR D14 R e d il vk i 2k
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ARFESY NPTy o TG, EERBEE AN R Lt nl W D) e R HE H T 3L
ARG TTE WAL D) R LA T7 s, B R AN RS 5 i R 48 R 1k
RIS @I R G, M7 0 Hoab AT e AR, O — MA LR & R4,
SRIGIEXTIX NS MR A Rt RSl wrl, DUARIZEEEEHI0E . 26
A3 0 I AT R AR g3 A R 2 I 2k SEER A A R R M RS, LLR BIFERE RS
BEART RN S BB ARG T D0 - AR sK i 10 KRG T RIA =, A
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FHE JFLMFEYRARRRREES

4.1 3|15

AR FRT AT R LA LA TVE TRy — 27 RSSO i D) e AR
GUARLAEDI AR G, WHGT T HBHLAUE R 8 Sl 5 IR, K2 4R
(K] IR PR AN SE 2RI IR, ARJE R 2 Lyapunov pREGERS H T IXIY)
PR GENL R E 1 — A 7800 5o IR BRAIE 13X — 458 i IR .

e, Rl EEA 21 Lok, DU HRA REF M A, DIgR
SEAN AT AT BB 2 I AL . AED)I RGN AT S oot RERIARRE N
FEH T EG B —, DUVXRRBIRGREE LW LAE. X RgEtt
KoL, HirE 2R Lyapunov b8, B4 I8 02 2 ) S 2k ME D R 4,
701 RGAGE IS EERIS T o Bhit, ASEAEAT ARFERL b, Bt
AL MEAL TG VR T B o — R AR G & AT B U I DI e R S (1 AR ME DI R 4,
FHE T 1 ARG BN IR 2 M D1 R S AR e M In) i, ol i — M LA
B, Hilk T PrSE e i e .

4.2 Rtk

BT PR AR T R 5t
x(k+1) = f(x(k),x(k —d)) (1)
i, LA T n BT R e AL, LT D T B BN i D) R 4t

x(k +1) = Ax(k)+ Agx(k —d)
i(k) = s(x(k),i(k -1))

@)
Mo, i) eM ={L2L ,m} G i T RS, SRETHIMN, R [N
x(k)eR", A, A, e R™ WHEH, dhRLHMEME, d>0. FIrk
(2) PRI BN M v REHAT AHT, 1 4.3 T IR g gs R,
4.3 FELR

ERFal A e it X (20 19 (1) FroRiAE e 248, BA14AH
R
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SIE 1 B T)RIR ARG, WRAEE— A IEE AR P,S € R i 2 LUF AR
ATPA -P+S  ATPA,
ALPA ALPA, - S

W FAE R IR VIS 5, AUV fE S dl h, )P vl R 4e
IR E 1 o

WEWT: R AETERTFRE sE A RE P, S € R™M i i 4 A% 5K(3), 52 X Lyapunov

2 <0,i=1,L ,m (3

BV (K) = V() =x"(OPx(K)+ D X (k=DSx(k—i), TV (K) ZIE5E K.

V (K) P R 2590
AV (k) =V (k +1) =V (k)
=x"(K+1D)Px(k +1)—x" (K)Px(k)+ x" (k)Sx(k) - x" (k —d)Px(k —d)

[ xk) T([APA ATPA, +{—ms o} [ x(k) }
“Ix(k=d)| (| ALPA  ALPA, 0 -S|)[x(k-d)
[ ) T[APA-P+s  ATPA, { o }
| x(k-d) ALPA ALPA, =S || x(k—d)

P, AV (K) <0 f)—A 78041
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EWI5E .
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