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Abstract

One of the main properties of solutions of nonlinear Caputo frac-
tional neural networks is stability and usually the direct Lyapunov
method is used to study stability properties (usually these Lyapunov
functions do not depend on the time variable). In this paper we give a
brief overview of the most popular fractional order derivatives of Lya-
punov functions and these derivatives are applied to various types of
neural networks to illustrate their advantages/disadvantages. We show
the quadratic Lyapunov functions and Lyapunov functions which do
not depend directly on the time variable and their Caputo fractional
derivatives are not applicable in some cases when one studies stability
properties. Some suficient conditions using time dependent Lyapunov
functions are obtained and illustrated on some particular nonlinear
Caputo fractional neural networks.

MSC: 34A34, 34A08, 34D20

keywords: nonlinear Caputo fractional neural networks, Lyapunov func-
tions, stability, fractional derivative of Lyapunov functions.

*Accepted for publication on February 20, 2018

TRavi.Agarwal@tamuk.edu Department of Mathematics, Texas A&M University-
Kingsville, Kingsville, TX 78363, USA;

isnehri@gmail.com University of Plovdiv Paisii Hilendarski, Plovdiv, Bulgaria;

$donal.oregan@nuigalway.ie School of Mathematics, Statistics and Applied Mathe-
matics, National University of Ireland, Galway, Ireland

179



