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ABSTRACT. We consider identification of parameters in a
Volterra integrodifferential system with a weakly singular ker-
nel. Such kernels arise in fractional derivative damping models
of viscoelastic materials. The Volterra equation is cast in a
semigroup setting to establish results on the differentiability
of the solution with respect to a parameter. These results are
needed for convergence of the identification algorithm. Nu-
merical results are presented.

1. Introduction. In this paper we consider the identification of
parameters in a Volterra integrodifferential equation with a singular
kernel. The equation of interest has the form

(1.1)
{
ẇ(t) = Mw(T ) +

∫ t

−∞K(t− s, p)w(s) ds+ F (t), t ≥ 0,
w(0) = η, w(s) = φ(s), s < 0,

where M is an n× n constant matrix, η ∈ Rn, φ ∈ L1(−∞, 0;Rn)
and K(·, p) is an n× n singular kernel depending on a parameter
p contained in an admissible parameter set. We are particularly
interested in a kernel function of the form

g(s, p) =
γe−βs

Γ(1 − α)sα
, s > 0,

where Γ(·) denotes the gamma function, p = (α, β, γ) ∈ R3 with
0 ≤ α < 1 and β, γ > 0. Such kernels arise in the study of fractional
derivative models of viscoelastic structures. For a more complete
discussion of the origins of this kernel and the viscoelastic models, we
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