Accepted Manuscript

New results on exponential synchronization of memristor-based neural
networks with discontinuous neuron activations

Abdujelil Abdurahman, Haijun Jiang

PII: S0893-6080(16)30121-6
DOI: http://dx.doi.org/10.1016/j.neunet.2016.09.003
Reference: NN 3665

To appear in:  Neural Networks

Received date: 12 May 2016
Revised date: 9 August 2016
Accepted date: 5 September 2016

Please cite this article as: Abdurahman, A., & Jiang, H. New results on exponential
synchronization of memristor-based neural networks with discontinuous neuron activations.
Neural Networks (2016), http://dx.doi.org/10.1016/j.neunet.2016.09.003

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.


http://dx.doi.org/10.1016/j.neunet.2016.09.003

*Manuscript
Click here to view linked References

New results on exponential synchronization of memristor-based

neural networks with discontinuous neuron activations

Abdujelil Abdurahman, Haijun Jiang*

College of Mathematics and System Sciences, Xinjiang University,

Urumgqi, 830046, Xinjiang, P.R. China

Abstract. This paper investigates the exponential synchronization of delayed
memristor-based neural networks (MNNs) with discontinuous activation functions.
Based on the framework of Filippov solution and differential inclusion theory, us-
ing new analytical techniques and introducing suitable Lyapunov functionals, some
novel sufficient conditions ensuring the exponential synchronization of considered
networks are established via two types of discontinuous controls: linear feedback
control and adaptive control. In particular, we extend the discontinuous control
strategies for neural networks with continuous dynamics to MNNs with discontin-
uous activations. Numerical simulations are given to show the effectiveness of the
theoretical results. Our approach and theoretical results have a leading significance
in the design of synchronized MNN circuits involving discontinuous activations and

time-varying delays.
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1 Introduction

In conventional neural network models, the strengths of synapses among the neurons
are modeled by the connection weights, and in circuit implementation, the connection

weights among the neurons are modeled by the conductances of resistors [1, 2]. Though,
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