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Global exponential stability

for distributed parameter systems with varying time-delay
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Abstract: Based on the comparison principle, the global exponential stability for a class of sliding mode equations rising in
distributed parameter control system with varying time-delay is investigated by using general vector Hanalay’ s differential in-
equality, Dini’ s derivative, Green formulation, and technique of inequality analysis. Under the conditions that the coefficient of
distributed parameter system is an M-matrix, sufficient conditions are derived for global exponential stability for the sliding mode
equations with varying time-delay and several theorems of the global exponential stability for the sliding mode equations are es-
tablished. It is shown that the estimates obtained from the Hanalay-type inequalities improve the estimates obtained from Lya-
punov methods. Some previous works are improved. The results on the global exponential stability of the distributed parameter
control systems with varying time-delay provide the theoretical foundation for the variable structure control problem of the dis-
tributed parameter systems.
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IR THREZNERETTESHERR

HETH . EREREE RSV BT H (60374023) ; 1~ %48 H RB L2 4 VBT B (011629) ; MR & H & T E S IREYE B B (04A012) .


http://www.cqvip.com

FEal BT TR AT SERSEN SRR ENE 563
duy(x,1) _ (P = col(| ptl, [ ptl .- P,
o1 IpMs = sup 1piCe+ )],

Zaw(x :t) ialjwj(x t) +
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wi(%,1— rk(l))+2b ux,t), i=1,2,
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HRAEEARA
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ZAkW(x t — (1)) + Bu(x,t). (2)
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BT AT S
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3 E N 5| (Definitions and lemmas)
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4 B zh#EiE 3075 2 /9 2 37 (Construction of
sliding mode motion equations)
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(Global exponential stability of sliding mode
motion equations)
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