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Abstract

This paper is concerned with the delay dependent dissipativity for a class of nonlinear neutral
delay differential equations. By taking into account the influence of the delay, a new dissipativity
criterion is derived by using a generalized Halanay’s inequality, which is less conservative than
those in the existing literature in some cases. At last, two examples are provided to validate our
theoretical results.
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1. Introduction

Many real world problems are modeled by dissipative dynamical systems such as the Navier-
Stokes equations, the reaction-diffusion equations from chemical dynamics and population growth
and so on [1]. In the past decades, the dissipativity of delay differential equations has been re-
ceived many attentions. Especially in numerical analysis, researchers pay more attentions on that
whether or not numerical methods inherit the dissipativity of the underlying system. Therefore
the theoretical dissipativity results should be considered firstly. For nonlinear delay differential
equations with constant delay, a sufficient condition for the dissipativity of the analytical solu-
tion has been given by Huang [2, 3, 4]. Based on these results, a significant number of valuable
results have been obtained for delay differential equations with a bounded variable delay [5], neu-
tral delay differential equations [6, 7, 8], delay integro-differential equations [9, 10], neutral delay
integro-differential equations [11, 12, 13, 14, 15, 16], and functional (integro-) differential equa-
tions [17, 18, 19, 20, 21].

Nevertheless, as mentioned above, all of the dissipativity results do not depend on the delay. As
we know that one of the interesting problems in stability analysis for delay differential equations
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