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Abstract: There exists a well-developed stability theory for integro-differential equa-
tions of the first order and only a few results on integro-differential equations of the
second order. The aim of this paper is to fill up this gap. Explicit tests for uniform
exponential stability of linear scalar delay integro-differential equations of the second

order
t t

Z(t) + G(t,s)i(s)ds + H(t,s)z(s)ds =0
g(t) h(t)
are obtained.
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1 Introduction

Beginning with the classical book of Volterra [1] integro-differential equations and, more
generally, functional differential equations have many applications in biology, physics, me-
chanics (see, for example, [2,[4H7L[22[[26]). In particular, second order integro-differential
equations appear in stability problems of viscoelastic shells |3]. There are many papers
devoted to stability of the first order integro-differential equations [8-11}/18] and only few
papers on stability for the second order equations [1214]. Oscillation conditions for the
first and the second order functional differential equations can be found in papers |[15H17].

The aim of the present paper is to fill up this gap and obtain new explicit exponential
stability conditions for the equation

Z(t) + / G(t,s)z(s)ds + H(t,s)z(s)ds = 0. (1)
g(t) h(t)

* Corresponding author: mailto:brznsky@cs.bgu.ac.il

(© 2019 InforMath Publishing Group/1562-8353 (print)/1813-7385 (online)/http://e-ndst.kiev.uall?


mailto:brznsky@cs.bgu.ac.il
http://e-ndst.kiev.ua

	Introduction
	Preliminaries
	Explicit Stability Conditions

