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Abstract. We consider a system of integrodifferential equations of the

form

(1) o = Ale + f:C(t, 8)5(s)ds

which we then write as

(2) o = L)z + f'c (¢, 9)u(s)ds + (i) StH(t o)w(s)ds
o B dt/Jo :

A number of Lyapunov functionals are constructed for (2) yielding necessary
and sufficient conditions for stability of the zero solution of (1).

1. Introduction. We consider the system
(L.1) o = Al + Y C(t, s)x(s)ds
0

in which A(¢) is an »xn matrix continuous for 0 <t < o, C(t, s) is an
n X n matrix continuous for 0 < s <t < o, and n = 1.

We write (1.1) as
1.2) 2 = L(t)x + S: Ci(t, s)x(s)ds + ;ld? S: H(t, s)x(s)ds
and discuss stability and instability of the zero solution of (1.1) via the
construction of Lyapunov functionals for the system (1.2).

Evidently, (1.1) can be regarded as a special case of (1.2) and there-
fore any stability result for (1.2) is also a stability result for (1.1).
However, the most interesting stability results of this paper are those
obtained by converting (1.1) to (1.2). It turns out that (1.1) can be
reduced to (1.2) in several ways and consequently a variety of stability
results will be obtained. In most cases, we obtain simple and practical
results under mild conditions.

The following terminology is used throughout this paper. For any
t, = 0 and any continuous function ¢: [0, {,] — R", a solution of (1.2) and
hence of (1.1) is a continuous function «: [0, «) — R", denoted by x(t, ¢, ¢)
or x(t), which satisfies (1.2) for ¢ = ¢, and such that z(¢) = ¢(t) for 0 =<
t <t, The solution # = 0 is called the zero solution.



