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On propagation of boundary continuity
of holomorphic functions of several variables

SALLA FRANZÉN AND BURGLIND JÖRICKE

Abstract. We prove that continuity properties of bounded analytic functions
in bounded smoothly bounded pseudoconvex domains in two-dimensional affine
space are determined by their behaviour near the Shilov boundary. Namely, if the
function has continuous extension to an open subset of the boundary containing
the Shilov boundary it extends continuously to the whole boundary. If it is e.g.
Hölder continuous on such a boundary set, it is Hölder continuous on the closure
of the domain. The statements may fail if the boundary is not smooth.
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1. Introduction

It is a classical observation that properties of analytic functions can be often directly
read off from respective properties of their boundary values. The close relation be-
tween functions and boundary values has played a big role in complex analysis
and its applications, for instance in operator theory modeled on function spaces,
scattering theory and others. One side of this relation, the idea to study objects
by considering canonical extensions, has been successfully applied in many other
situations, as harmonic extension of functions, extension of elements of Kleinian
groups to hyperbolic space or a respective recent construction in conformal geom-
etry. One of the aspects of the relation of properties of analytic functions and their
boundary values is comparison of the respective continuity properties.

Investigation of problems of this kind was initiated by a classical theorem of
Hardy and Littlewood about contour and solid Hölder continuity. Recall that a
function f on a subset E of Rn is Hölder continuous of order α ∈ (0, 1] if there is
a constant C such that

sup
z,z′∈E

|z−z′|<δ

| f (z) − f (z′)| ≤ Cδα for all δ > 0. (1.1)

The smallest constant C for which (1.1) holds is called the Hölder seminorm of f .
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