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Abstract: In this paper we shall investigate the asymptotic behavior (at +∞)
of certain classes of functional differential equations, involving causal (abstract
Volterra) operators. Vast literature exists on this subject, mainly in the case of
ordinary differential equations, delay equations and integro-differential equa-
tions. We mention here the book, non-linear differential equations, by G. San-
sone and R. Conti for classical results. More recent contributions can be found
in the books by C. Corduneanu, with pertinent references. See also the papers
by A.R. Aftabizadeh, and C. Corduneanu and M. Mahdavi.
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1 A Result of Global Existence

Let us consider the first order functional differential equation

ẋ(t) + (Lx)(t) = (Mx)(t), (1)

on the positive half-axis R+ = [0,∞). In equation (1), L and M stand for causal operators
acting on convenient function spaces (to be specified below), with L assumed to be linear
and continuous, while M is in general nonlinear. As we know (see [3], Chapter 3), a local
solution does exist for (1), under suitable conditions, satisfying the initial condition

x(0) = x0, (2)

and being defined on some interval [0, T ), T ≤ ∞. For instance, if we also assume the
linearity and continuity of M on the underlying space, then necessarily T = ∞ (see [3]).
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