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Abstract

Let U be an open subset on an open Riemann surface with clos U compact.
We give necessary and sufficient conditions for U such that the algebra A(U) is
complex pervasive on bdy U. Complex pervasive means that the uniform closure on
each proper closed subset E of bdy U is the space of all complex-valued continuous
functions on E.

1. Introduction

Let X be a compact Hausdorff topological space and denote by C(X) the
Banach algebra of all complex-valued continuous functions with the uniform norm.
A function space S on X is a closed subspace of C(X). By closC(E) S , we denote the
uniform closure on E of the function space S , where E is a closed subset of X.

Given a closed set Y ⊂ X, the function space S on X is said to be complex
pervasive on Y if closC(E) S = C(E) whenever E is a proper non-empty closed subset
of Y .

Let U be an open subset of an open Riemann surface R, and denote by bdy U
its topological boundary. In this paper we shall consider the case where X = clos U,
Y = bdy U and S coincides with the algebra A(U) of complex-valued functions
continuous on clos U and analytic on U.

The concept of pervasive spaces was introduced by Hoffman and Singer in 1960
[11] in relation to the study of maximal uniform algebras.

The real pervasiveness (analogously defined) of spaces of harmonic functions on
Euclidean spaces was studied by Netuka in [13], where it is shown that if the open
set U ⊂ Rd is bounded, connected and satisfies bdy U = bdy clos U, then the space
of functions continuous on clos U and harmonic on U is real pervasive on bdy U.

The study of the complex and real pervasiveness of the algebras A(U) where
U is an open subset of the Riemann sphere Ĉ has been treated by Netuka et
al. in [14]. In this paper a complete characterisation in topological terms of the
complex pervasiveness of the algebra A(U) on bdy U is given, as well as a complete
characterisation of the real pervasiveness of Re A(U) (space of real parts of elements
of A(U)). In the latter case, a topological characterisation is not possible, but one
can be given involving continuous analytic capacity. This result draws on the
characterisation given by Gamelin and Garnett [8] of those U such that A(U) is a
Dirichlet algebra on bdy U [7].
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