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Abstract. The object of this paper is to investigate the global superconvergence of finite
element approximations in W 1,∞ -norm to solutions of parabolic and hyperbolic integrodifferential equations, and also of equations of Sobolev and viscoelasticity type. Behind
the analysis the estimates for the regularized Green’s functions with memory terms, the
concept of Ritz-Volterra projection and the interpolation postprocessing technique will be
seen to play important roles. As by-products, the global superconvergence can also provide
efficient a posteriori error estimators.
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Introduction

Our first purpose in this paper is to study the global superconvergence
in maximum norm for the derivatives of the time-continuous Galerkin finite
element solutions of parabolic integro-differential equation of the form
Z t
ut + A(t)u +
B(t, s)u(s)ds = f (t) in Ω × J,
0
(1.1)
u = 0 on ∂Ω × J,
u(0) = u0 (x) x ∈ Ω,
where Ω ⊂ R2 is an open bounded domain with smooth boundary ∂Ω, J =
(0, T ) with T > 0. Here, A(t) is a self-adjoint positive definite linear elliptic
partial differential operator of second order, and B(t, s) an arbitrary secondorder linear partial differential operator, both with coefficients depending

