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The stability analysis of global asymptotic stability of neural networks of neutral type with
both discrete interval delays and general activation functions is discussed. New delay-dependent
conditions are obtained by using more general Lyapunov-Krasovskii functionals. Meanwhile,
these conditions are expressed in terms of a linear matrix inequality (LMI) and can be verified
using the MATLAB LMI toolbox. Numerical examples are used to illustrate the effectiveness of the
proposed approach.

1. Introduction

During the past decades, artificial neural networks have received considerable attention
due to their applicability in solving signal processing, pattern recognition, associative
memories, parallel computation, image processing, and optimization problems [1–6].
Research problems on dynamic behavior such as Chaos control, Hopf bifurcation analysis,
and Stability analysis have arisen in such applications and received attention in recent years.
In addition, time delays occur frequently in neural networks model [7, 8], which reduce the
rate of transmission, as well as cause instability and poor performance of neural networks.
Thus, the study of stability of neural networks with time delays is practically required for
an engineering system. In recent years, various methods have been proposed to deal with
the problem of global stability analysis for neural networks with time delays [9–13]. For
example, Singh, 2007 [12], proposed an LMI method for delayed neural networks. Liu et al.
2008 [13] developed a delayed bidirectional associative memory neural network based on
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If τ2 = 2, the conditions in Rakkiyappan and Balasubramaniam, 2008 [21], cannot be satisfied,
but by Corollary 3.6 in this paper, one can find that system (3.15) is globally asymptotically
stable. Therefore, the proposed result is less conservative than that in Rakkiyappan and
Balasubramaniam, 2008 [21].

5. Conclusions

The problem of stability for neural networks of neutral type with discrete interval delays
and general activation functions is investigated in this paper. An integrated approach
based on a Lyapunov-Krasovskii functional and linear matrix inequality is proposed. In
the proposed approach, a corresponding Lyapunov-Krasovskii functional is constructed for
neural networks of neutral-type model. Then, by using inequality analysis technique, a
reasonably general sufficient condition is obtained in terms of LMI, which can be tested
easily using the MATLB LMI toolbox. Moreover, the proposed stability conditions extend
and improve the exiting results. Two numerical examples show that the proposed stability
result is effective, which can be used to guide engineering design.

In many real world systems, stochastic perturbations often affect the stability of neural
networks. Therefore, considering the presence of stochastic perturbations is critical to the
stability analysis of networks systems, and some recent progress has been made. In this
paper, the proposed neural network of natural type with discrete model was studied by an
integrated approach. For future researches, more theoretical analysis should be performed on
stochastic neural networks of natural type with mixed delays.
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