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Abstract—We study the asymptotic behavior of bounded and unbounded solutions to the Volterra–
Hammerstein equation. We obtain conditions for the admissibility of a pair of spaces consisting of
the sum of a quasipolynomial and the Taylor expansion at infinity.
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The asymptotic behavior of solutions of linear Volterra equations is being investigated rather inten-
sively (see, e.g., [1–6]). Here we study one of nonlinear equations, namely, the Volterra–Hammerstein
one.

Let K be a locally summable real function. Denote

K ∗ x(t) =
∫ t

0
K(t − s)x(s) ds, K̂(z) =

∫ ∞

0
e−ztK(t) dt.

Let the symbol P (t) stand for various polynomials (we may indicate their degrees or not). Define the set

A(λ1, . . . , λq,m) =
{

x : x(t) =
q∑

k=1

Pk(t)eλkt +
m∑

k=0

ak

(t + 1)k
+ o

(
1

(t + 1)m

)
as t → ∞

}
.

Let BC = BC[0, ∞) be the space of continuous bounded functions,

C = {f ∈ BC : lim
t→∞

f(t) = 0}.

Consider the equation

x(t) = K ∗
[
x(t) + ϕ

(
t, x(t)

)]
+ f(t), (1)

where

K(t) = K0(t) +
k∑

l=1

Pl(t)eµlt +
m∑

j=1

Uj ∗ eiνjtPj(t),

Re µl ≥ 0, eβtK0, eβtUj ∈ L1[0, ∞) with some β > 0.
As is known ([1], P. 40), the main terms of the asymptotics of the resolvent R of the kernel K depend

on roots of the equation

1 − K̂(z) = 0
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