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A general version of the Hartogs extension
theorem for separately holomorphic mappings

between complex analytic spaces

VIÊT-ANH NGUYÊN

Abstract. Using recent development in Poletsky theory of discs, we prove the
following result: Let X, Y be two complex manifolds, let Z be a complex ana-
lytic space which possesses the Hartogs extension property, let A (resp. B) be
a non locally pluripolar subset of X (resp. Y ). We show that every separately
holomorphic mapping f : W := (A × Y ) ∪ (X × B) −→ Z extends to a holo-
morphic mapping f̂ on Ŵ := {(z, w) ∈ X × Y : ω̃(z, A, X) + ω̃(w, B, Y ) < 1}
such that f̂ = f on W ∩ Ŵ , where ω̃(·, A, X) (resp. ω̃(·, B, Y )) is the plurisub-
harmonic measure of A (resp. B) relative to X (resp. Y ). Generalizations of this
result for an N -fold cross are also given.

Mathematics Subject Classification (2000): 32D15 (primary); 32D10 (secondary).

1. Introduction

The main purpose of this article is to give a general version of the well-known
Hartogs extension theorem for separately holomorphic functions (see [8]). This
theorem has been a source of inspiration for numerous research works in Complex
Analysis for many years. It has developed into the beautiful and very active theory
of separately analytic mappings. Nowadays, one finds a close connection between
this theory and many other fields in Mathematics such as (Pluri)potential Theory,
Partial Differential Equations and Theoretical Physics, etc. The recent survey arti-
cles by Nguyên Thanh Vân [18] and Peter Pflug [25] not only retrace the historic
development, but also give some insights into the new research trends in this sub-
ject. Here we recall briefly the main steps in developing the theory of separately
holomorphic mappings.

Very longtime after the ground-breaking work of Hartogs, the subject was re-
born, around the years 50–60s, thanks to the Japanese school (see [35], [38] and the
references therein). However, an important impetus was only made by Siciak in the
works [36, 37], where he established some significant generalizations of the Hartogs
extension theorem. According to Siciak’s general formulation of this theorem, the
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