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1. Abstract
MANY scienti…c studies have proven that an animal continuously senses its
environment via di¤erent perceptual means and integrates the sensory information
to adapt its behavior. The temporal aspect of this integration is fundamental for
the sensory perception. A population of neurons makes a success of this dynamic
integration by an intricate combination of synchronization of potential of action
and recurring connections.
Inspired by this biological mechanism, recurrent neural networks (RNNs) are believed to be a powerful sequence processing method. Recurrent interactions among
large populations of neurons are expected to yield collective phenomena adapted
for dealing with temporal behavior.
The stability of dynamical systems in presence of time-delay is a problem of big
interest since the presence of a time-delay may induce instabilities, and complex
behaviors for the corresponding schemes. In particular, the problem becomes even
more di¢ cult in the case when the delays are distributed.
Besides, as we all know, many phenomena in nature have oscillatory character and
their mathematical models have led to the introduction of certain classes of functions to describe them. Such a class form pseudo almost periodic functions which
a natural generalization of the concept of almost periodicity.
This paper is concerned with the existence and uniqueness of pseudo almostperiodic solutions and/or pseudo almost-automorphic solutions to some delayed
neural networks. Several conditions guaranteeing the existence and uniqueness of
such solutions are obtained in a suitable convex domain. Furthermore, several methods are applied to establish su¢ cient criteria for the globally exponential stability
of the considered models.
References
[1] B. Ammar, Farouk Chérif, and Adel M. Alimi, Existence and Uniqueness of Pseudo AlmostPeriodic Solutions of Recurrent Neural Networks with Time-Varying Coe¢ cients and Mixed
Delays, IEEE Transactions on neural networks and learning systems, Vol. 23, NO. 1, 2012
[2] F. Chérif, Existence and global exponential stability of pseudo almost periodic solution for
SICNNs with mixed delays, J Appl Math Comput, 2012, 39: 235–251
[3] F. Chérif, “A various types of almost periodic functions on Banach spaces: Part I,” Int. Math.
Forum, vol. 6, no. 19, pp. 921–952, 2011.
[4] F. Chérif, “A various types of almost periodic functions on Banach spaces: Part II,”Int. Math.
Forum, vol. 6, no. 20, pp. 953–985, 2011.
2000 Mathematics Subject Classi…cation. Primary 35B15, 34C27; Secondary 93D20.
Key words and phrases. Neural networks, Pseudo almost periodic, Pseudo almost automorphic,
distributed delays.
1

2

FAROUK CHÉRIF

[5] F. Chérif, ”Analysis of global asymptotic stability and pseudo almost periodic solution of a
class of chaotic neural networks” Mathematical Modelling and analysis, in press.
[6] F. Chérif, ” Existence and global exponential stability of pseudo almost periodic solution for
SICNNs with mixed delays” J Appl Math Comput (2012) 39:235–251
[7] F. Chérif, ” Dynamics and Oscillations of GHNNs with Time-Varying Delay” ICANN 2012,
Part I, LNCS 7552, pp. 17–24, 2012. Springer-Verlag Berlin Heidelberg 2012
[8] C. Zhang, “Pseudo almost periodic functions and their applications,” Ph.D. thesis, Dept.
Math., Univ. Western Ontario, London, ON, Canada,1992.
ISSATS, Laboratory of Math Physics; Specials Functions and Applications LR11ES35,
Ecole Supérieure des Sciences et de Technologie 4002- Sousse- Tunisia
E-mail address, A. One: faroukcheriff@yahoo.fr

