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interval time-varying delays
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Abstract: For 2-D discrete systems with interval time-varying delays, by applying delay-dependent method, the stability and
control problems are studied. Firstly, a new Lyapunov functional containing the upper and lower bounds of delays is chosen.
Considering all terms in the difference, a new delay-dependent stability criteria based on linear matrix inequalities(LMIs) is
derived. Then the lower bounds of time-varying delays are given, and the upper bounds can be maximized through a convex
optimization problem. Furthermore, the delay-dependent control is realized through state feedback and the gain matrix can
be obtained through solving LMIs. Finally, numerical examples show that the obtained results are effective and better than
the existing achievements.
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Hesstnzesy E5L, 2 8s RORST RS 5. O itk SOk
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A7 DX (] I AR ] ¥ 2-D 125 1L 2R G 1R AR e R0 i) e L. i
5N A AR I s B R FE ) Lyapunov 648, 7E
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AR SORE AR B HAT DX TR I AR I 2-D B LR ZE (1)
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T 454 2-D DX TR AR B RS (1) (u(i, 5) = 0)
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Uip 0 Y3 0
1 0 v
o, = * 22 24 ,
* * W33 0
* * * y744

U1y = Rix + Ro1 + (diz + 1)Q1 — Q+
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I=—d1 (5) l=—da (i) * * tkﬁ
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O (dins Si+d1221) 850 + 83 (donr So+doi Zo) 8 x % tk+217
RN 1) A fIN ~ -
(6). WAV < 0, FNRZE (1) (u(i, j) = 0) ke, O U, 0 Ty 0
E 1 AEE IR, Y45 Lyapunov N « Uy 0 Uy
WYL, dyng B dong HRESRBTERSY: diag = da () S B S
+ (dins — di(5)) Bl darr = da(i) + (danr — da(i)). B, ok x Uy
1i: Lyapunov bR £ 72 73 ik 5 v, SRR I35 A7 A 47T 35 i, ~ ~ ~ ~ <
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Noj + N2T1 + dars Xo1 + doy Yar, BHN
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dipr X1z + di2Yi2,
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dong Xoo + do1 Y
2uton ¥ daitoz, ERGEI R MV SR [5) o T e

Ugy = —Qp — N1Tz — Niz + Mz + Msz—
Trio — TS + diae X3 + di2Yas,

Uy = —Qo — Ny —
Tao — Tiy + dans Xoz + do Yoz,

N22 + MQQ + ]\721;—

TM 0 —MH 0

~ 0 fgl O _M21
WQ — ~ — I
Ty 0 =My O
0 TQQ O _MQQ
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=[A, Ay AU AUl
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Vs = diag{—tU, —tydy U, —t3d1oU,
— todapU, —t4do, U},
V = KU. (19)
UEBH K L N TR RS (S), £ 6) T
M A + B K U Ar(k = 1,2), 4
P =1U, 8y = txU, Zi = tpsal,
V=KUU=U"), Q=UQU, Ry =
Nyt = UNwU, My = UMuU, Ty = UTiU,
Qr =UQU, Xy = UXy1U,
Yier, = UYL U, k,1=1,2, L=1,2,3.
H diag{U,U,U,U,U,U,U,U,U,U,U,U,U} % F&F
i Fe =X (6), M= (15) B 7. 25 BiHe, 1 diag{U,U,U}
JEFRIA K (7) ~ (9), FIFF (16) ~ (18) . U
F3 HTP>0,S>0MZ, >0(k=12),
11U > 0. 1, AT sRAPIRES RS N
u(i,j) = VU a(i, §). (20)
4 BEEHI
Bl 2 S AR S A S b R G R IR N . SR
SCHR 191 P 0811, e i B 2 7 R 2 s ELAT I 1) A
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I dy(5) NIAEEL0 < dy(5) < 1305, SCHR [13]3F
B T R GRS TE, B dy (5) BB SR EE SO [9) 45
KARZ . BHIARSCHE e 2 1, X5 0 < di(5) < 20,
RGN R e, WA SO R A S LG STk
(3] e K. B 145 i T I dy (5) 5820 10 &
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FRGEI AR E M JC i B SCHR (5] 0 16 I G O
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(18 77325 S 3 T S5 o o I 9 AN R 3 A 1R 1 T (RIS
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P N SCHR [13] 2 B 1 BSR4 dy; Bk B BRAR,
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F1 BEdim,dom Fdan, di(j) IRKELER

Jrik: dim din (1) dam dan (T2)
SCHR[13] 0 4 0 10
ARSCE R 1 1 (iD-UN 1 10
513 FE2-D R4 (1), RALN S
0 1 0 0.5
Al = 3 A2 = )
0 0.5 0 0.5
0 0.25 0.2 0
Ald = P A2d = )
—-0.2 0 0 0.3
0.2 0 04 0
Bl - ) BQ = ) (23)
0.1 0 0.8 0

HLIHEIEH L 1 < di(5) < 20,3 < da(i) < 11,

MNHERE2, 4Rt = 2,1, = 3,ty = 03,13 =

1,4 = 0.5, IRZS KA i) 7] g f: th 3K (20) W3

5

0.1113 —0.5742
0 0
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K:Vﬁlzl ] (24)
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i 120 120 J
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A SCHEFE T HAT DT I AR I i 2-D &R 48 1 AR

S8 A ) ) R 0 e 32 HC A A A I IR S
Lyapunov & 38, 72 75 1N 2% & S AL ey i, JF 51
H IR B, 4321 1 DR 53 PR/ R I Rl AH RS E 2%
A, TR) sk g s s 2 S e KA. R, B RAS S i
il LAOR UE SR8 AR € P, H AT B LMI SRAGE I 25
FEFE. S5 Jm, AP EE S 50 UE T AR ST &5 AT A%
IHET A R
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