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Abstract

Neutral semi-Markov jump systems are a special case of time-delay systems in many dynamical
systems, and the problem of the reachable set estimation has significance in theory and practice.
In this paper, the reachable set problem for neutral semi-Markov jump systems with time-varying
delays is considered. Firstly, the Lyapunov function is constructed, the no-ellipsoidal bound of the
reachable set is as small as what is obtained by applied Ito’s Lemma and Jensen's inequality. Se-
condly, the LMI toolbox, in Matlab, is used to check the correctness of the results. Finally, numeri-
cal examples are given to verify the validity.
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Figure 1. Modal switching diagram of system (1)
1. R ()RR YIHRE

DOI: 10.12677/dsc.2021.104021 206 B 1RG5


https://doi.org/10.12677/dsc.2021.104021

Bk 5

0.1

0.05 [

X,(0)
o

-0.05

041 | I 1 1 1 1
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

t

0.1
0.05
S0

-0.05 \ l
-0.1 | m ‘
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
t

Figure 2. The time responses of state variable x(t) of neutral semi-markov jump system (1)
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Figure 4. The bound of reachable set for neutral semi-markov jump system (1) in case 1

B 4 FH 1P IBELIRRPBERRZ Q) TARAR

DOI: 10.12677/dsc.2021.104021 207 B 1RG5


https://doi.org/10.12677/dsc.2021.104021

0.4
03} L -~
02F / o . J

0.1 / [ .7 RN \

X2

\

ot | \ N \ g
i

0.1 N N e | /’

02f N Tt , .

031 I - B

0.4 . . . .
-0.3 -0.2 -0.1 0 0.1 0.2 0.3

x1
Figure 5. The bound of reachable set for neutral semi-markov jump system (1) in case 2
B 5 £ 2WhuBFDRKRPERAL () FHAEMIAR

04

03} - -
02f 7 S Ny

01f 1 (/(// =2

X2

0r \\ N NS A
01F e )
N -

02f . il L

-03F S~ __ ="

0.4 . . . . . . .
-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2

x1

Figure 6. The bound of reachable set for neutral semi-markov jump system (1) in case 3
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