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Abstract: This aricle addresses the asymploic tabily of single neuron system wih neural delay and Levy noise. Sufficient condilons are derived 1o
ensure that the considered system with Levy noise is asymplolic siable by means of the linear matx inequalty (LMI) approach together with a
Lyapunov-Krasovski functional and stochastc analysis. theory. This work provides two examples.of applcation of stabilty analysis in numerical
formulation about the impact of Levy noise on neural ype single neuron mode
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1. INTRODUCTION

increases and it represents the motion of a point whose
For several decades, siabilty approach of Neural Networks ~Successive movements are random, _independent _and

(NNs) have been widely examined and found a lot of fruitful
applications in _realizing_associative memory, _imaging
processing, solving _engineering _optimization_problems,
pattern ciassification, signal processing and so on 1, 2]. This
kinds of applications motivated researchers to focus the study
of stabilty analysis of NNs. In both practice and theory, the
stability problem for neural network is too strong and more
significant. Every time, exteral_disturbances reduce the
practical system performances. Stochastic theory is developed
to_exclude the negative effects of external disturbances.
Hence, stochastic systems are suitable models for various
phenomena [3] and several inspiring problems for stabiity
ciiteria of stochastic systems have been described in the
literatures [4, 5]. At this instant, there has been a rapidly
increasing research attention has been focused o the issue of
noise in neuroscience [6, 7). The noise disturbance generally

statistically equal over diverse time intervals of simiar length
Levy processes have a wider kind of appications in such
different areas as stochastic control, quantum field theory and
‘complex biological and neuronal circumstance etc [14, 15].
Park and Kwon [16] discussed the stabilty approach of definite
nonlinear differential equation. Asymptotic stabilty approach of
definite neutral differential equations by using descriptor
system method is investigated in [17]. Nam and Phat [18]
discussed an improved stabiity analyss for neutral differential
equations. Asymptotic stabilty for stochastic _differential
equations involving Levy noise is examined in [19]. Zhu [20]
studied the stabilty approach of stochastic delay differential
equations involving Levy noise. Inspired on the above, the
asymptotic stabilty of neutral type stochastic single neuron
system is discussed. The noise term in the single neuron
model s considered as Levy type noise which consist of both





