D H R ] Applied Mathematics and Mechanics

44 4%

1081 20234510 A Vol.44,No.10, Oct. , 2023

© N FHHCF R % 9 %6 4% 1SSN 1000-0887 http ://www.applmathmech.cn

|

F 4 ¥ 3R G 0 1 B B MR R M TR R R AR
BEK', HOE, BARE, AR

(1. BiTREARRE BS540, i 201620;
2. RAERE (5 BRI S HAR B, Lﬁ% 200051)

FEE: THE TR RGN B E I R AR 8 M BE S IH AR AR I ) AL 5, 4R 0 T — Ao iy B R et g 25
Hf T 19 Bl AR R LR, R T A R R R e IS SR T — Pl ] B ] 4 1 S Ll i A 4 Lyapunov 12 BRI, DU
B AR Hr 1k, BRAF T 1R 25 R G0IA 3 2 B RN AR 8 AL F B, O T B0 R Geia 17 2 P 1y BE == 1
FELAGTHT RGRERUHFER DA SR B T RS TR RS, B — N EUE BT T AR SE g S T
AR 45 A AT AT P RO R

£ @ W, SRR, WM, SPER, FRMRG, SRR

hESHEE. 017513 TEARERD: A DOI: 10.21656/1000-0887.440041

Fixed-Time Asymptotic Stability and Energy Consumption
Estimation of Nonlinear Systems

ZHAI Guoqing', CHEN Qiaoyu', TONG Dongbing', ZHOU Wuneng’
(1. School of Mathematics, Physics and Statistics, Shanghati University of Engineering Science,
Shanghai 201620, P.R.China;
2. College of Information Science and Technology, Donghua University,
Shanghai 200051, P.R.China)

Abstract: The fixed-time asymptotic stability and energy consumption estimation problems of nonlinear sys-
tems were discussed. First, a novel dynamic model with nonlinearity and time-varying delays was proposed.
Second, to effectively improve the convergence rate of the system, a fixed-time control strategy was adopted.
Through construction of the Lyapunov functional and with the inequality analysis method, sufficient conditions
for the error system were obtained to achieve the fixed-time asymptotic stability. Moreover, to predict the ener-
gy consumption during the operation of the system, the upper bound of the energy consumption for the system
was estimated, which is helpful to evaluate the operation time of the system. Finally, a numerical example was

given to verify the feasibility and effectiveness of the results.
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