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Asymptotic stability of a class of discrete switched systems
ZHANG Xiao-li, LIU Yu-zhong, ZHAO Jun
(School of Information Science and Engineering, Northeastern University, Shenyang 110004, China)
Abstract: Switched systems consisting of a class of m-discrete subsystems are studied. Two sufficient conditions of
asymptotic stability are given by using multi-Lyapunov functions. The simulations show the validity of the result.
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REESER MR RBHA HRE, B RA — R
R, TSR ERETHEEN . RS
FRGEFAEILF A Lyapunov BR ¥, 17 5K B £ 25 HL
AEMHYRHAEUERENSRERE . XRK[2]4 S
T 3£R Lyapunov 2R ¥UF 78 19 & 4 R 1) 5 SR B 1 %
BAER. X FERED R RS, 7 Lyapunov KR E K
FEHSEEVBRER T RENREELE RSN
g3 R TN F AR Y18 R4, FEAESL ] Lyapunov
AP —FHEELR, BERERHEX— K.
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2 RGHRSEEL R (System description
and main results)
ZRE m TEBTFREWBRHTRRSE
[k +1] = fi(2x[k]), i €M = {1,2,~,m].
(1)
RBELrEE={h+ili=0,1,2,,h=0},x[k]
ER, MIMRALEHR R B f 228 Lipschitz £
B.ABRTE,IIANTIESRE XCHERLE
HIPRETE] 1o € R BRANELE xo = x(rg). EXTH#H
FF5Y
S =
{205 Cio, 7005 (i1, 71) 5, Uiy 1) "y i € M,7; € E}.
(2)
(o) RARGEHBHEZWE <[k + 1] =
fi](x[k])(k € E) RF.

MER € MBS jRRB]NDT ARGk +
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Ty a1 Ly = j,7 € E}. (3)
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H(T) = L,Hk | 7 < k < o410k € El (4
FRE j AN FREEY R GRS P P 7E K B
g].4 B(r),B(r) 4> 313&/RBR 2 B LUR & 5K
L, HERKBRFARR.

EX 1 B V(x) Z&#E Lyapunov BRE, 1E
V(z) RESN,EEMN, XTRS x = 0 RF#EL
(CEZ @

EX 2 HAFE RPFTHEMYEEFS T,
RE V(x) RETFT R f RHE x(+) B2 Lyapunoy
R, MRFFEIEERE W(x),

D AV(z[k]) = V(zlk+1D)-V(x[k])) <

- W(x[k]), k€ H(T); (s)

i) V(xlry,2]) < V(xlzyal). (6)

gy - T 4 tH B9 26 Lyapunov BREE X, 7 LR 3]
THEHRER:

EE1 B V.(i € M) BFE Lyapunov B
BLEE f(2) R £,(0) = 0, 5XE—NUIHFF
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punov PR, M AL (1) & Lyapunov B X FHIERRE
A .

EH1MASIERBE | T~ T RS H Lyapunov
SRR Fers R AR A BN, TERIA HEH
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AR F R LA Lyapunov BREUR S BIK

BABRYBT Q) EHRE— B 2R LR
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M(S) = igyin, " rin, @)
F 8 ) B [ R 5
IL(S) = 0,71+ 1 Tay " (8)
FTRRIIFTEMNEH:
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FRA oo, FHEMBIFTIN(2) ,F 2 = 2(7p) BFE—
MEZ R Y(x) # oty > 0, H5
) tmnstn < ®, YV € IH(S); (9)
ii) Vijﬂ(x[TjnD - V;:,(x[Tj+l]) =
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MNAEAGEN)RZRFEREN.
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NETRRVRIRE 2 T I SIS SR
BEABOMEER, TRER
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AT o 15 R B PE R A
0=L-L-=

limV, (x[Tj+2]) - _limVi_(x[Tj+1]) =
= 7+l jrw J

]1_132[ Vijd(x[’l'j_*,z]) - Vi}_(x[rj'+l:|)] =

lim[ - Y(x[7.,1)] <0, (12)
k)
,-li*TY(x[Tf“]) = 0. (13)
B Y(x) WIEEWHRHEE O S KELMHERN
J;_i.,gx[rm] = 0. (14)

3 {AE&EHI(Simulation)
ZERATHRANHRTFRAGHRN B RS
[k +1] = F.x[k], i = 1,2. (15)
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Fig. 1 The states respond of the switched systems

4 2518 (Conclusion)
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