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Abstract

A set E ⊂ Ω is holomorphically dominating for Ω if supz∈E |f(z)| = supz∈Ω |f(z)| for
all holomorphic functions f on Ω. As follows from a result of Stray, this property
is equivalent to the inaccessibility of the Aleksandrov compactification point ∗ (of
Ω) from Ω r Ē. Moreover, it is equivalent to a large number of other statements
(old and new) of holomorphic, harmonic and topological nature, including that a
certain weighted Bergman space with p = ∞ is a Banach space. We extend this to
the cases of harmonic functions in Rn and holomorphic functions in Cn. We also
present some results on when weighted Bergman spaces are (quasi)-Banach spaces,
the case p = ∞ being characterised by the result mentioned above.

1. Introduction

In this note, we try to understand better the completeness properties of weighted
Bergman spaces. More specifically, let 0 < p ≤ ∞, Ω ⊂ C be a domain, µ be a
positive Borel measure on Ω, and the weighted Bergman space Apµ(Ω) be the set
of those functions f ∈ Lp(µ) that are holomorphic in Ω. In general ‖ · ‖Lp(µ) is a
quasi-seminorm on Apµ(Ω). It is not known under which conditions the space Apµ(Ω)
is complete with respect to ‖ · ‖Lp(µ). Completeness means that, if {fj}∞j=1 is a Cauchy
sequence in Apµ(Ω), then there exists f ∈ Hol(Ω) such that fj → f with respect to
the Lp(µ)-distance. Alternatively, if fj ∈ Ap

µ(Ω) converges to f ∈ Lpµ(Ω), then there
exists g ∈ Hol(Ω) that is equivalent to f (in Lpµ(Ω)). There are (almost) always many

non-holomorphic functions in Ap
µ(Ω). Of course, completeness results are known

for several special classes of measures. For instance, completeness holds if µ is the
Lebesgue measure but not if µ is the restriction of the Lebesgue measure to some
compact subset of Ω with positive Lebesgue measure.

The general problem of completeness might be very difficult. A complete solution
is known only for the case p = ∞, in which the measure µ plays a role only through
its support. In this note we show that the completeness (strictly speaking, when the
space is a Banach space) for the case p = ∞ is equivalent to several old and new
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