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Abstract: Nearly-periodic impulse is a class of special type of impulses,the error between which
and a nominal periodic impulse is an uncertain time-varying bounded term. The effect of time
delays is eliminated from system by means of increment-dimensional method. Then a linear
difference inclusion (LLDI) is constructed to describe the system states at the impulse instants.
A time-varying Lyapunov function is introduced to analyze the stability of system under consid-
eration, which utilizes the information about nearly-periodic impulse contained in the LLDI,and a
stability criterion is obtained in the form of linear matrix inequalities. Based on the derived sta-
bility results,reduced-order and full-order nearly-periodic impulsive controllers are designed for
discrete-time linear systems with time-delays,respectively. The former saves system resources
and is more efficient, while the latter is more applicable. Three numerical examples are presen-

ted to show the effectiveness of the proposed

WeHE B :2015-04-27 method.

& B #1:2015-05-27 Key words: nearly-periodic impulse, time-varying
TEEE S THR 1076 Lo PRI REM BRI LA N RS Lyapunov function, discret - time linear system
W5 o

* B % A RBEIL AT H (61164016) . 77 7Y H AR B2 3k 4 1 S0
H (2013GXNSFDA019003), J~ Wi H %% # 2% 3 & W H
(2011GXNSFAO018141) il J™ ¥4 K 2% BE #F & 4 B H (X081059)
gl

with time-delays,linear difference inclusion,line-

ar matrix inequality

430 Guangxi Sciences, Vol. 22 No. 4, August 2015



0 3

I TR AE R S8 7R AR 7 2 B b R B R T A9 A
b R Ge pF il g B I R g R B B Tz
KT WG 7 R R, SCHRLT J1E 1 2 B ] £&
P 28 GE A A BRI [ 42 ] 1] 80 5 SCRIR[2 ., 3 ]2 2 WIS (]
ARGV T I AR ISR S B ) s 5 SCHR
LA T2 T 2 S (] £ 1k 2R G0 1466 1 e 25l 1 B o 4
] 85 A7 A B FE 73 25 A 5 SCHR L5 106 25 10k 1) 0] 48 26 1k
R GER R E FIELE ) B HEAT 1 B 55 SCHik (6 14 5 1l
LMERGWE T 3 B0 Ho A% WS R
il 5% o 20 A H B 4 T 45 AR UL I 25 Fr R 2
P A . SR, 3 28 18 3R A 25 18 30 Bk v 01 IS i X R
BEsZ . 4 5l ) 2R G0 IR AT I B Ik I K AR 98 AR Bk
PSR 38 DK b 2R e AT R bk e Y A AR A A AT
S WU S el A e ot L S I S DA P i D P S
FEST AR H T I Y AL B R 2 S I 4% B S
1A e L 45 TR 3R ) S W) Bl ) AR SR A A A AR I
7T P kU 2 368 ol 2R 8 AN A S B — > S AT 220 i ) T
PRIRE 1 B H TN 1k 3 B & T B O ] 42 1 )
il 22 6 9 3 ] 40 JDK e B ) A ) BF 5 IR

I JUARE R B T2k 22 70 40 5 (LDD #9 2 7E P
GBS TAR KB L H LN W &M &
GEABIETE  SCHRCL9 JRIFGE 1 A7 A 1IN 728 1) ¥ A AT 2 1)
e 2 2 M AR G R BEE TR) R K B R GE  BEE (R
At 22 07 AN s Mk LD 8 i 25 4 In) 805 SC ik
(211008 T — 2571 8 BOR B 2 T B AR P R 52 1)
P T BT ) R, BT A 45 ST 0 P 3 ) 4 4 1 U4 AR
g8, Horp 3 — A U1 £ 77 LDI; SCHR[25 ] 5CTE 1
A o 39 SR A 4 il 1) 2 P AN AR R B AR AR E A L 3k LAY
LD 25 & 1 A & 31 R A ) B ) 45 8. SCHRL26 T4
3 ik — > 3 R Y S0 B R 48, LD ik
G AE HOE N ) B9 AR BE A — 2R TR
Lyapunov PRECHEFT R E PR 40 M. b 3R 45 SCHik e e 17
ST LDI J7 %k 09 A R PO 3 AT 10 32 07k v 2
A ST ] A0 IOk e 8 R e I AR 8 0 R R E T
U 5 — B ko A [\ R bk g AR B S —
E R0 A9 A ) S0 IOk e L 5 B B0 L T 1 2R 2 R AN
{EH R 22 A E . A SO e 10 49 2 R AR R AR
R I 7 2R 8 B AL Sl R B IR PO 2 M R BT L AR I LDI
Tl 2R A Tk e i 220 R 285 OF AL LDT b i 20
B BT — B Y 5 o RE DG B I Lya-
punov R KL, DT A5 21—~ I ] 0 ko i) B ik
IRF i 2R 98 A AR R IR . TR I Bt Ay g AR
2007 4 2 o U N IR B i et QU o T 1]
JEAE 20158 A H22KF 48

il

A AT A TR AR e A R ROR R E I VS
e dE I 3 AN BUE ] T DLW A R 1 A R,

1 OB IR

A B PRALAR MR AT S T, R, X T X AR
SHRFE M55 M << (>, <, =)0 R RHBE M
FE GEE . LIEE). 27 #om IEBHE. 20
FonAEUBREUE. MR E, | o | RoREKILEAS
JEEL TR T 0 ok UL 2 A 5 R i AL M M
1Y 5 R G/ D) FFAEAE T A (VD (A, (MD) R AT R
BEWIN I o, By H a<<p, ELEA Na.p)={a,
at1,,8. FIN(—a,0),R")={¢ | $: N(—a,0)—>
WW¢H<WW¢L=ww%H¢%)Hm6
Z ARG EWMANERER dod AR do =21, =
0. 5 SUBK Pt [ P S 5 S(dy d) = {{ts ) :do <<t, —
e <d,+d.k€EZ 1, €T }.

2 AN R I T A 2 B K e R G

2 =Ayx—D+A x2(t—1—7)t51,,

1€EZ",

2 =Cox(t— D) +Cia(t—1—1)st=t;»

() =¢(0) .06 N(—7,0),

Hph 2 ERFBRRZEMRER &,A,,A,.C,»C,
ER"HRGCHMREIEE, o€ F(N(—1,0),
ROFIRRZG VIR R, € 27 FIR R GHHE. ik
s RS {2, ) € S(dy -d). 2 d7#0 H L& /N, X
B ik i AR AN JE 5 80 A0S TR R d 1 R
Jik i 5 25 AR R L T DA K ol 2 AR 1 ik o Ay 30 R
Wik .

T R GE (1) A B F I, Sk T B IS 0 5
Wi, B S Xt R GE (1) 3 4k .

pO=[2"@W) 2" =1 =], (2)
D) AT AT B — S 5 R GE (1) S I AN B 15 i A 4 1 2 1

(O=Ap(t—1) 17 1, tEZ"

(D

(D =Cp(t—1) 1= 1,

(3)
1) =0 =[¢"(0).g" (— D)o,
' (—o)]",2,=0,
Hrp
Ay 0 = 0 A
I, 0 0 0
A= 0 I, - 0 0 ’ (4
0 0 e I, O |uter 1) sntern
431



C, 0 0 C

I, O 0 0

c=|o0 I 0 0
L 0 0 Iu 0 AnCe+1) Xn(e+1)

PRI 8 R 8 (1) I AR E PR % Ak o X R 58 (3)
R EVE T, B (ot ) Fom B 58 (3) TEH U
Zl o I IIRIRES o WPIRASBLIE. S 3 6 W K g
(taty ) (o). BRGE(3) Y —E 4 Jm) 18 B0k 5E 10 %
XAnF .

EX 1 MK RFIEARS, d) . AT
TEH i 0=>0 F 0<<A<<1, (R XEE A (¢, } € S(d,»
d) S HBA LA AR R AT

9 [ <or' | g Il st€Z
WIFRRLE(3) KT S(d, - d)— B4R 8 5k & (UG-
ES).

2 REMESH

AKX R G (3) AT R E M A AT, e AR AR —
ANBT I —BUa SR A8 Bk B T4 A5 k. b, 1 i
W R G0 (3) e ok i 2 fige 1 1 I

ST W (1, ) €S, ) H

e T2
7t ) =CC I A9z =CA 14 (2. (5)

=1,

o

H, =A% i€ NQ,d),
G
A‘Hl*’k*l:ép,(tk)H,,
Horp |
1,i=t, 01 —t,—d,,
i ()= ) _
0,iF tpr—t,—doy,i€N,d).
Fr L (5 AT E B Ros
v(tkﬂ):E(ié)p;(tk)H;)rj(tk). (6)
FRAE (6) 3 4N e Pk 25 43 % (LDD .
(1) €P(5(2,)) (7
Hop
O(p=1{y:y=CHn i€ NO.,d)}.
?mﬂﬂ%%éﬁ(gm’ﬁ% PE5 LDI i —%k.
EIE 1 XF RS (3,45 E 1 Ik b B 8] P 51 4
ESdy d) L Kb o<e<1,a§ﬁﬁn<f+1>><n<r
DR FHP.>0,i€ N, d) . 15 F 55 %
ANEEA ST

—eP;
F CH,

432

HT C'FT
<0,i,jENQO,d), (8)
P,—F—F"

MARL(3HKFS,d)—HERHIEHRE., RS
(DRFSU, d)—E 2 Jmg R E.

IERR AR o) i i, N R 2
(D& —A~ 5 35 J8 B ik o 45 5¢ 9 Lyapunov B8
e

d
V(tk+1 ) :ﬂ'[‘(tk)(_ap,(l‘ﬁ)P,)ﬁ(Z‘/\»).
é\

d
Wl :E(Ot(t/)Pl ’

d
‘\IIZ: E(O,'(Ik>Hi ’

i=0

v, = é)pj (1P,

i 4154 8) T
-~

{Fc«pz
FRERELL, W
(9), Al

—eW, + W] C'¥, C¥, <0,
T B {2, ) € S(dy »d) B A

V) <<eV(),

— A
V) <<e" 'V ).

! C'FT
<0, (9

iFiFT
CT LB I 8 0 22 T A e X

S

Ial:min{/\min(P,-),iEN(O,h)}’

/jg:maX{/‘tmax(Pi)9i€N(O?]])}.
AT

e | <, 2 0 e I (10)
XA K

7](1‘]):(:/\’17]77(@))9
A

S max C(|A]D,

ZGN(O.JQ tFd)

UEE)

[ | sl el el (11)
KA QoKX MmAanD A5

I o | <<sllCll [B2e= | g . (2)

1
X“J"f}%ﬁﬂg ZGN(I/, 9[;1v171)5%13ﬁ
-~ t

k+1/d70+d, (13)

HA

() =A"""n().
M FXEEN (1) € S,y d) HBH
0<t—t,<<d, +d.
Guangxi Sciences, Vol. 22 No. 4, August 2015



JUES)

A | <o,
PNIE=E:]

[ | <8 9t | st € NGystyey — D).
R 2) LA A3 TS

7o I <<aa* | pCeod Il
Horp

o= Cl %e*l A =T, D,
1

AR RS (3) X F S, . d)— e JRig k& .
B RS (D) TS, »d) LRI EaE.

E 1 ORGSR B L i &R e A R
Jok e B TR 2 R GE. R Y L BT Ik Lyapunov
PR AR EME T IR A R R R S B
b 13BN R BN RS, M 1 P RE T — AN AR
Lyapunov B4, & 5 3 i 0k i 9 ik o 1] B i 4% &
P RIRMEAH S, I & TEZ N RS E S, RIL
T T ARAR RS T A U ) LR S R

2 ER 1 IR R R GE(3) BB R A I
T RGNk v ¥ F G2 1Y FR B B 0 0 kAT BR A P
WYX F REATOER  E # 1 hi g5 A8k
i R NTTCIN R 3T S S aa i QUIE LY i E Ny W
B R G H A H SRR E i b mT DLk
TR B ok oo ) 4% R B BUE RGE A RIR R B Y.
3 EHISEET

DR RN A R R M B R B A ] A
LA A

(D =Ax(t—D+A x2—1—10) 171,

t€Z", (b

(D =¢(0) .06 N(—7,0).

HAEKRE QDO WRE SR T A 2=
Lo s, JT s Hof =y 40, AR B A 5 885>
RAS o, 52 30305 9 Bk o i 52 o, 2 B R X
14 48 o 3 ) 40 ok o 9 o 2%

x,, =K, Gz, +K;,z,,
Hrpee R Ny & M By 45 il g A FEFF, K, € R
K, € R™ " 37 A RN 455 i 14 25 P, 75 22 4R it U 1
HEAT T, iy T TR R R B 3 R K 4 o
i HURT R A

2 (DO=Cxt—1), t=t,, (15)
Hop

_[IL o0
C= .
Kl @ KZ nXn

FE PR 2 SRy R B T A R R (LS A — A T
JEAFE 2015 F8 A H22K% 448

oy S AE.

EIE 2 X T RS (14) AR By I JE 309 ik o 4 11
i (15) , 25 52 Bk oh st (] P 5 46 B S (do - d) b i 0<e
<A EHHFE n(c+ D Xn(zc+D M P,>0,i€N
(O d)  FUAH R 4R AR BEF, , Z, 1= 1,2, fdi 75 F 51 46
PN A T

—eP,  H!Z"
<0,i.jENCO.d), (16)
ZH, P,—F—F"

Hrp
(Z, 0 = 0 0]
I,, O cee O O
Z=|0 I, = 0 0 r 4D
| 0 0 e T, 0 JnG+HD X aGe+1D
F, 0 0
0o I, 0
F= |
i 0 0 I,I n(e+1) Xn(et+1)

L, 0 I, 0
Fo: . 920: .
0  Fol,«, 216 Z, ..

TN F 2R B8 (140 TR B 0 ) 308 ok oo 42 A1 28 (15) 44 B 19
R RG TS, »d)—B e ms e e, H sl
W K, =F,' Z .l=1,2.

IERR AR (16 L. TSR F+
F'>=0, NI AT A% F Al &0 F A REAFE(E 55 T, 1)
AR R yERCY ffif4 Fy=0, 4 y*
(F+F)y=0,5 F+F'>0 FJ&.

PRI 277 1= (2) % F 48 (14) FFE B Jik w4 o 2%
(15) 44 L 19 A 30 R G 5 1k Ay

71O =Ap(t—1) 71,1 €Z",

2(O=Cyt—1)1=1,,
77([0):770 :[SDI(O) 9901(_1) P 7{0’[‘(_7)]’[‘ s

ty=0,
(18)
HrpAlU, B
c 0 - 0 0]
I, 0 =« 0 0
C=|o I, « 0 0 . (19

0 0 I, 0 JnG+D X aGc+1)

4 Z=FC,HEM 1 /B REL% 18X TSd d)—

|4 PR RE E L B &R 48 (14) 0 B ik b 42 ) o5

AWM R H R RS K T S(dy»d) — 42 /15 5
433



.
st XA MR A9, T

. L, 0771 o
C=F,'Z,= _ [ | }=
0 F;! Z, 6 Z,

I, 0
F,'z,6 F,'Z, |

T 25 R K, =F, ' Z,,1=1,2.

BT RZIENRG QOB T84 B e
A Ik b 42 o 4

()= (I+K &)z (t—

HhGE R T Ay 72 M AR L T K € R 2
R TR 455 T4 5 6 R

EIE 3 T RS (14) A B a5 bk ki
#8200, 45 52 Bk vh st ] Fe B B2 5 S (dy > d) IR B 0<Ze
<1 ETAE n(e+ D Xn(e+ DMK P.>0,i€EN

D=1, (20)

Osd) snXn BYFEFEE , R B 4E B0 6 27, AE 15T
I N v A
—eP; H.'Z"
<0,i,jENO,d), (21)
ZH,' PjiFiFT
Hrp
F4+2Z,86 o 0 0]
1, 0 0 0
= 0 I, 0 0 ’
L 0 0 Iz 0 dnGe+D Xn(c+1D
(22)
7 o 0
F— 0 I, 0 ’
L O 0 L Jcinsncrn

DU Fl 2R 8 (140 R4 B 30T o 40 ok oo 42 281 4% (20) 44 J8C 1Y
MR RGE K TSy d)— B2 R e ¥t 2, H45 1
WM K=F"Z,.
IERR O R gE (14) F 4 B i

(20) 4 J8L A A 3R 2% e 1 4 75 2]

(O =An(t—1) 171, ,tEZ",

(O =Cylt—1) t=1,,

() =n=[¢" (0)," (—1),

t,=0,

IR SN QUIE AR TR

7SDT(7T)]T9

(23)
HrAll= ), H
434

[I+K& o
I, 0 0 0
C= 0 I, 0 0
L O O I O An(z+1) Xnlc+ 1)
(24)

é\C:Filz’ij%}E‘ 17ﬂ?ﬁtﬂ/\/L(23)¥£S(do vd)

=8/ E W RS (14 Re sk 4 B & ik
g (20) B .

FHEH 2 U 7 e AT iE AR F, AT 3%, i = (22)
= OEWN

I+KG=F,"(F,+Z,&)=I1+F,' Z, C.
P LA R 3 MM K=F," Z,.
4 HEEDM

T T 3 A B ) I A SCEE A A R
1 FIERG (D, Hh
[ 0.5 0.75 0.3]
A,=]0.25 0.1 0.5/,
| —0.5 0.5 1.2]
[0.01 0 —0.3]
A=]0.2 01 0.2 |,
0.2 0 0.1 |
[ 1.1 0 0.01]
Co=| o 0.5 0.1 |,
| —0.3 0.01 0.1 |
[0 0.0l 0.03]
C,=|o0.1 0 —0.2]. (25)
10.01 0.1 0.01

llﬁﬁff%@%@%wm%%@mm%
LRI T R AREMN. HIEC, Migkarh 1.
097, Z M ARG 25 Ik rpF+ REW AT E. B )
€S2, kM e=0. 95, L 1 AJ A, &G (25) FF
S2, D b — & R/igEra e , Wi E B « iR K L
Tl o=5. K 2 £l T 2525 RS HE  He=

S5.Au1€SQ2, D HWIIR KB «(0) =[—0.5,0.5,
0.65]",0€6 N(—5,0).

Guangxi Sciences, Vol. 22 No. 4, August 2015



200 : : :
& 100 ’Ij__rﬂf
0
=100
-5 0 3 10 15 20 25 30
150
100
50
] i i
5 0 5 10 15 20 25 30
150
100 -HJJ—F
.
50 _a/;'_'—r‘
] " = . -

N
(=]
L
(=]
L
g
(=]
(]
A
(7]
(=]

1 ZRGE25) EA ki AR SPUE . o =5
Fig.1 The state trajectories of system(25) without im-

pulses, r =5

K2 RGECOHMREPILE, c=5.{} € SQ.D
Fig. 2 The state trajectories of system(25), ¢ = 5,{#,}

e S22,
B2 FERFEAO4LH,HAF

[—0.5 0.1 1
A=|—0.3 0.5 1.2/,
|—0.3 0.1 1.5
[0.12 0.01 —0.2
A=|—0.1 0.13 0.1 |. (26)
| 0.1 0.02 0.2

M 3 0] F R G (26) AT E B, H 8T
By 30T & 300 ok b 4 il (15) L e rb ik o A GBS G =
[0, 1] B {e, ) €S2, 1), ik # e=0. 96, I H 2 7]
MR RGEIES (2, 1) b —B 448 50k e, B
W o PSR KAE 2 o =2, PL I BB 2 o 8 (15) 19 4 1l 34
SN K, = —0.0027,K,=0.0019, & 4 )i & W
B4, HAha sk «(0) =[—0.5,0.5,0.65]".0¢€
N(—2,0).

FEASE 2015458 A H22K5% 4

1000
500
0
-50(!_

.\.

1500
1000

o
500 HI_J_I—
0 - - -

1000

b
(=]
by
=
(=}
1 oo
=
=
=
>

= 500

0 2 4 6 8 10 12 14 16
K3 RECOMRESHLE, c =2
Fig. 3 The state trajectories of system(26), ¢ = 2

'
[

*;
=

S W o= W

43 I

-5 0 ] 10 15 20 25

(5]

|

s 0 5 10 15 20 25

B4 RGE(26) TERE B I JR 91 bk b 42 1) & (15) VE TR 1Y
REPL, 0 = 2.{e,}) € S22,

Fig. 4 The state trajectortes of system (26) under re-
duced-order nearly-periodic impulsive controller(15), ¢ = 2,
{t,} € S(2,D)

B3 FHERZGALH,HH
! 0.2 0.3
Ay=10.7 0.5 0.45],

10.4 0.1 1.01

0.1 —0.31 0.2
A, =]—0.01 0.3 0.01 1. 27)
0.1 —0.05 0.1

HE S S ARG CHARRE. T % BRI
AT 00 bk wh s i B (200 L Herh Bk b A BEC =1,
0,10 {2} €S2, 1) HEHL e=0. 91, 3R 15 fifi 5 B
3 TR RS 25 2O T AT AR ) R I © B9 g R B A
S =6, 0 I ) 4 [ 4 R (20) 1A 5 1 3G 25 1 R
K=[—0.6327,—0.0996.,—0. 3653]". 4 %) & ok %k
H 2@ =[—0.5,0.5,0.65]",0€ N(—6,0) . &%
(27) FA By ik 2 36 2% (200 K 180 19 1) 36 2 45 1R 45
Lk WL E 6.

435



“10 0 10 20 30 20

g 10 0 10 2.(} 30 40

R

%% 0 10 20 30 30

5 RABCOHIRERIE, =6
Fig.5 The state trajectories of system(27), r = 6
K6 RS (27)7E A Wy I JE T Ik o4 il 2% (200 FE TR 1Y

REHGE, c = 6.{t,} € S2,D

Fig. 6 The state trajectories of system (27) under full-
order nearly-periodic impulsive controller (20), r = 6,{t,} €
S2,1)

5 Z5ig

A SCWFGE T 4l 305 ) 00k e A 8 I ) R
AR E R E IR R AR 0 ) 30 K o 0 R AL a3
He A AMEZE S AN H G BRI T — B
7% Lyapunov pREGHATEEE M0 15 3] — 2T
2P R I A 55 SRR M 78 00 2 1 AR e M i
FH T R B B B A I il 1 R G K b 5 R RN
Fa g WY 52 2R 00 TR RGE P A 90 1O B Al B 45 i TR
I 04 B 30 30 K a4 o 4 ) B O kL AT A S
R 5 A ) 8 A I Y B B B R G KR TR —
A BT FTE A

SE Xk

[1] Amato F, Ariola M. Finite-time control of discrete-time
linear systems [ J]. IEEE Transactions on Automatic
Control,2005,50(5) : 724-729.

[2] Ebihara Y.Peaucelle D, Arzelier D. Periodically time-va-

rying memory state - feedback controller synthesis for

436

(3]

[4]

(5]

L6]

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

discrete-time linear systems[]]. Automatica, 2011,47;
14-25.
Lee D H,Joo Y H,Tak M H. Periodically time-varying
memory static output feedback control design for dis-
crete-time LTI systems[]]. Automatica, 2015, 52:47-
54.
Dong J. Yang G. Robust static output feedback control
synthesis for linear continuous systems with polytopic
uncertainties[ ] ]. Automatica,2013,49.1821-1829.
Wang R.Fei S. New stability and stabilization results for
discrete-time switched systems[]J]. Applied Mathemat-
ics and Computation,2014,238:358-369.
Chang X H.Yang G H. New results on output feedback
H.. control for linear discrete-time system[]]. IEEE
Transactions on Automatic Control,2014,59(5):1355-
1359.
Guan Z H,Chen G. On delayed impulsive hopfield neural
networks[ ] ]. Neural Networks,1999,12:273-280.
Naghshtabrizi P, Hespanha ] P, Teel A R. Exponential
stability of impulsive systems with application to uncer-
tain sampled-data systems[]]. Systems Control Letters,
2007,57(5) :378-385.
Chen W H,Zheng W X. Robust stability and H.. control
of uncertain impulsive systems with time-delay[J]. Au-
tomatica,2009,45(1):109-117.
Amato F, Ambrosino R, Ariola M,et al. Finite-time
stability of linear time-varying systems with jumps[]J].
Automatica,2009,45:1354-1358.
Yuan C, Wu F. Hybrid Synthesis for Almost Asymp-
totic Regulation of Linear Impulsive Systems with Av-
erage Dwell Time[ C]J. 2014 IEEE 53rd Annual Confer-
ence on Decision and Control, Los Angeles, 2014-12-
15.
Wei L N, Chen W H. Global exponential stability of a
class of impulsive neural networks with unstable con-
tinuous and discrete dynamics[]]. Neurocomputing,
2015,147.225-234.
Chen W H.Zheng W X. Exponential stability of nonlin-
ear time-delay systems with delayed impulse effects
[J]. Automatica,2011,47(5):1075-1083.
Lakshmanan S, Mathiyalagan K,Park ] H,et al. Delay-
dependent H.. state estimation of neural networks with
mixed time-varying delays[ ]J]. Neurocomputing, 2014,
129:392-400.
Hammami M, Hammami M A,Sen M D. On the uni-
form exponential stability of time-varying systems sub-
ject to discrete time-varying delays and nonlinear de-
layed perturbations[ J/OL]. Mathematical Problems in
Engineering,2015[2015-01-17]. http://dx. doi. org/
Guangxi Sciences, Vol. 22 No. 4, August 2015



[16]

[17]

(18]

[19]

[20]

[21]

10.1155/2015/641268.

Molchanov A, Pyatnitskiy E. Criteria of asymptotic sta-
bility of differential and difference inclusions encoun-
tered in control theory[ J]. Systems and Control Let-
ters,1989,13(1) :59-64.

Balluchi A, Murrieri P, Sangiovanni- Vincentelli A L.
Controller synthesis on nonuniform and uncertain dis-
crete-time domains[ J ]. Hybrid Systems: Computation
and Control,2005,3414:118-133.

Sala A. Computer control under time-varying sampling
period: An LMI gridding approach[J]. Automatica,
2005,41(12) :2077-2082.

Hetel L, Daafouz J,Iung C. Stabilization of arbitrary
switched linear systems with unknown time - varying
delays[ J]. IEEE Transactions on Automatic Control,
2006,51(10):1668-1674.

Geromel J C, Colaneri P. Robust stability of time var-
ying polytopic systems[J]. Systems Control Letters,
2006,55:81-85.

Hetel L, Daafouz J,lung C. LMI Control Design for A
Class of Exponential Uncertain Systems with Applica-
tion to Network Controlled Switched Systems[ C]J. Pro-

ceedings IEEE American Control Conference, 2007 :

[22]

[23]

[24]

[25]

[26]

1401-1406.

Felicioni F E,Junco S J. A lie algebraic approach to de-
sign of stable feedback control systems with varying
sampling rate[ CJ. Proceedings of the 17th IFAC World
Congress,2008-07-06:4881-4886.

Fujioka H. A discrete-time approach to stability analy-
sis of systems with aperiodic sample-and-hold devices
[J1. IEEE Transactions on Automatic Control,2009,54
(10) :2440-2445.

Hu T, Blanchini F. Non-conservative matrix inequality
conditions for stability/stabilizability of linear differen-
tial inclusions[J]. Automatica,2010,46(1):190-196.
Hetel L,Kruszewski A,Perruquetti W,et al. Discrete
and intersample analysis of systems with aperiodic
sampling[ ] ]. IEEE Transactions on Automatic Con-
trol,2011,56(7) :1689-1701.

Hetel L,Daafouz J, Tarbouriech S,et al. Stabilization of
linear impulsive systems through a nearly-periodic re-
set[J]. Nonlinear Analysis: Hybrid Systems,2013,7:
4-15.

CRERTLEIP S-S

(LB % 429 ® Continue from page 429)

[17]

[18]

[19]

(20]

I A

Huang T W, Li C D. Chaotic synchronization by the in-
termittent feedback method [J]. Journal of Computa-
tional and Applied Mathematics,2010,234:1097-1104.

Huang J,Li C, Han Q. Stabilization of delayed chaotic
neural networks by periodically intermittent control
[J]. Circuits System Signal Process,2009,28(4):567-
579.

Liu X Z,Shen X M,Zhang H T. Intermittent impulsive
synchronization of chaotic delayed neural networks [J].
Differential Equations and Dynamical Systems,2011,19
(1-2) :149-169.

Chen W H.Zhong J C,Jiang Z Y.et al. Periodically in-
termittent stabilization of delayed neural networks
based on piecewise lyapunov functions/functionals[J].
Circuits Syst Signal Process. DOI: 10. 1007/s00034 -
014-9827-0.

2016 F 8 A H224% 44

[21]

[22]

[23]

Estrada T, Antsaklis P J. Stability of Model-Based Net-
worked Control Systems with Intermittent Feedback
[C]. Proceedings of the 17th World Congress, The In-
ternational Federation of Automatic Control Seoul, Ko-
rea,July 6-11,2008:12581-12586.

Zhu H B, Cui B T. Stabilization and synchronization of
chaotic systems via intermittent control [J]. Commun
Nonlinear Sci Numer Simulat,2010,15:3577-3586.
Huang G J,Chen W H. A revisit to the design of
switched observers for switched linear systems with
unknown inputs [ J]. International Journal of Control,
Automation and Systems,2014,12(15):1-9.

SR T D

437



