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Abstract: The robust stability of nonlinear uncertain neural networks with
constant or time-varying delays is studied. An approach combining the
Lyapunov-Krasovskii functional with the linear matrix inequality is taken to
study the problems. Some criteria for robust stability of neural networks with
time delays are derived.
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1 Introduction

In applications of neural networks with or without delays to some practical problems,
such as optimization solvers [1], pattern recognition, image compression [2], and quadratic
programming problems [3, 4], the stability properties of system play an important role.
The stability analysis for the neural network has received considerable attention in re-
cent years. It is well known that the stability of neural network is prerequisite for the
applications either as pattern recognition or as optimization solvers. There have been
extensive results presented on the stability analysis of neural network and its applica-
tions. Moreover, parameter fluctuation in neural network implementation on very large
scale integration (VLSI) chips is also unavoidable. This fact implies that a good neural
network should have certain robustness which paves the way for introducing the theory
of interval matrices and interval dynamics to investigate the global stability of interval
neural networks. There exist several related results on robust stability, we refer to [5–9].
In recent years, the dynamics of neural network systems have been deeply investigated
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