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Finite-time stabilization for switched positive time-delay systems under
asynchronous switching

WANG Xue-fei, WEN Ji-wei, LUAN Xiao-li

(1. School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China; 2. Key Laboratory Advanced
Process Control for Light Industry of Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract: This paper aims to investigate the finite-time control problem of time-delay switched positive systems under
asynchronous switching. That is, for the asynchronous phenomenon caused by the switching of the controller lagging
behind the switching of the subsystems, a finite-time stabilization research is carried out for switched positive systems
based on the average dwell time switching method. Firstly, the running interval of each positive subsystem is divided
into controller matched interval and controller mismatched interval, and the multiple co-positive Lyapunov-Krasovskii
functional is constructed. Then, based on the finite-time stability theory, the suitable average dwell time switching law
and controllers that guarantee the time-delay switched positive system under asynchronous switching finite-time stable
are designed, and sufficient conditions of the finite-time stabilization for both continuous time and discrete time systems
are given. Finally, two examples are provided to verify the effectiveness of the proposed method.
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k

xT(kz + 1)Ui’j + Z
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e@(kfs)xT (S)Qi,j+

k

> 2T (5)gi s — 2T (k)e v ;-
s=k+m+1

Z Z 0(k— 9) T ng
m=—dp+1 s=k+m

k—1

Y E 2 (94, <
s=k—d(k)
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sOd()

Z Z ecz.z(O s— 1)$ ga(O)

m=—dp+1 s=0+7
Cl(Wl + Wg(ew(dM+1) — ewdm —e“ + 1))

555 B LE W AR AL, 1 3K (30) ~ (41) R B AT 4% ||2(2) |
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F2 KT SENIRR i 2 I R R A
S PR 25 1F 7T DU H 7R3 2 SR 2 8w R 0 11
EAEL R ) 45 1) 2 M R B A 55 =R AL () T AT i,
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s AR R, BT LLZ N 48 R 400 DU IR N B PTAS 7 &R
G R V) ¥ R 80, Wb oo () AR T 1T s AL B
HHm &, s 2o AR U R B DU 4% R G nT
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1l 4 26 28 G 57 10 B30 A i o T S T 3 RN £
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Bl ¥

S A
//

el

JH LT

2 AT RBIHIRE R EIRE

ey B 50 9 B AR IF, Bcdha A A £ 16 ) L th A7 A S
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IR IR X L PRI 1) 5%, T A2 Hh B ] 35 DI 4 i i
TTFRGEVHI G, R PR 45 LR, XN E R
X 6% 76,4 R AR 7 A2 B i D7) 3 1 R e A Sk ik
AR — et A LU BEE: 1) BT A 1 2ds A g
i) o0y C A% 4 3138 TR 0 T FT I TRIEE T = 208
Z A5 2) BEA N 2% R 40T e 7R K B0 1 IR
2Gb, Bz (t) 4 zo(t) < 2, Vt € [0,Tf]. RESH

T

—-0.2 0.6 0 0

Al aBlz y
04 -0.2 0.2 0.18
0 0.03 0.02 0

A2: 7B2: )
0.03 0 0.01 0.02
0.05 0.06

= s = ’
0.02 0.03

dm=0.1, dyy =02, p=0.1,
Ay =2, o(t) =0 0]".

FHorbr: d,,, Ron Bl A% o R S I 1 B ML d g R

KU A i o PR S P S KA, o 3~ I AR I ¥ ) B K

AR, Ao ) MR BHEAL RIS AE [0, T I 1A] B
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T E T T R G S ).

FRPEVE 1 FTR IR NBERC, = 0.1,C5 = 2,0 =
0.42,8 = 0.5, 11 = 111, = 1.1, Ay 5 = 0.6, Ay =
0.8,v1 = 1, vy = 13K LMIs (7) ~ (16) 15

80.4177 99.0864]",
14.1935 13.3574]7,
]

=
=
= [76.7521 91.0123]T,
[
=[-
=[-

14.1964 13.358 3],
6.0287 —2.4639]",
2.6450 —1.7091]T,

vy = [T7.1774 91.0915]T,

g12 = [14.1310 13.2976]T,

vg1 = [81.8044 96.3440]T,

go1 = [14.1332 13.2988]T,

Wi = 99.0864, Wy = 14.1964, W3 = 76.752 1,

75 = 1.5564,

K, =[-1.0043 —0.4105],

K, =[-0.3606 —0.2330].
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