Communicated by Haijun Jiang

Accepted Manuscript

NEUROCOMPUTING

e s i

Double almost periodicity for high-order Hopfield neural networks with
slight vibration in time variables

Chao Wang, Sakthivel Rathinasamy

PIl: S0925-2312(17)31835-0

DOI: 10.1016/j.neucom.2017.12.008 e
Reference: NEUCOM 19141 PUBLICATIONS
To appear in: Neurocomputing

Received date: 17 October 2016

Revised date: 1 July 2017

Accepted date: 3 December 2017

Please cite this article as: Chao Wang, Sakthivel Rathinasamy, Double almost periodicity for high-
order Hopfield neural networks with slight vibration in time variables, Neurocomputing (2017), doi:
10.1016/j.neucom.2017.12.008

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.neucom.2017.12.008
https://doi.org/10.1016/j.neucom.2017.12.008

Double almost periodicity for high-order Hopfield neural networks
with slight vibration in time variables *

Chao Wang®, Sakthivel Rathinasamy®*f
?Department of Mathematics, Yunnan University,
Kunming, Yunnan 650091,

People’s Republic of China
bDepartment of Mathematics, Bharathiar University,
Coimbatore 641 046, India
“Department of Mathematics, Sungkyunkwan.University,
Suwon 440-746, South Korea

Abstract

In this paper, based on almost periodic time scales, wepropose the concept of double almost periodicity
of neural networks and analyze almost periodic hybrid dynamics for a new type of Hopfield neural networks
that is with slight vibration in time variables. Not only ean this new type of neural networks unify discrete,
continuous and g¢-difference analysis, but also it initiates an‘eriginal idea of slight vibration in time variables
of neural networks to precisely describe the double almest periodicity for the status of neural networks.
Moreover, a new timescale functional is established ‘and some new Lyapunov functional on time scales are
constructed to obtain some sufficient conditions, for/the existence and w-exponential stability of almost
periodic solutions for this new type of high-order Hopfield neural networks with variable delays. Finally,
several numerical examples with simulation are provided to illustrate the effectiveness and feasibility of
our results.
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1 Introduction

In recent years, considerable attention has been paid to recurrent neural networks due to their successful
applications such’ as clasgsification, parallel computation, associative memory, combinatorial optimization,
pattern recognition] image processing, etc.(see [1, 2, 3, 4, 5, 6, 7, 8]). Due to the fact that high-order neural
networks have a stronger approximation property, faster convergence rate, greater storage capacity and higher
fault tolerance than’low-order neural networks, high order neural networks have been the object of intensive
analysis by numerous authors in recent years. In particular, there have been extensive results on the existence
and stabilityjof equilibrium points and periodic solutions of high-order Hopfield neural networks (HHNNSs)
(see [9,010,711, 12, 13] and the references cited therein). However, in celestial mechanics, almost periodic
solutions and stable solutions to differential equations or difference equations are intimately related. In fact,
almdost ‘periodicity is a property of dynamical systems that appear to retrace their paths through phase space,
but/not precisely. An example would be a planetary system, with planets in orbits moving with periods
that are not commensurable (i.e., with a period vector that is not proportional to a vector of integers). A
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