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A unified approach to the theory
of separately holomorphic mappings

VIÊT-ANH NGUYÊN

Abstract. We extend the theory of separately holomorphic mappings between
complex analytic spaces. Our method is based on Poletsky theory of discs, Rosay
theorem on holomorphic discs and our recent joint-work with Pflug on boundary
cross theorems in dimension 1. It also relies on our new technique of confor-
mal mappings and a generalization of Siciak’s relative extremal function. Our
approach illustrates the unified character: “From local information to global ex-
tensions”. Moreover, it avoids systematically the use of the classical method of
doubly orthogonal bases of Bergman type.
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1. Introduction

In this article all complex manifolds are supposed to be of finite dimension and
countable at infinity, and all complex analytic spaces are supposed to be reduced,
irreducible, of finite dimension and countable at infinity. For a subset S of a topo-
logical space M, S denotes the closure of S in M, and the set ∂S := S ∩ M \ S
denotes, as usual, the boundary of S in M.

The main purpose of this work is to investigate the following:

Problem 1.1. Let X, Y be two complex manifolds, let D (respectively G) be an
open subset of X (respectively Y ), let A (respectively B) be a subset of D (respec-
tively G) and let Z be a complex analytic space. Define the cross

W := (
(D ∪ A) × B

) ⋃ (
A × (G ∪ B)

)
.

We want to determine the “envelope of holomorphy” of the cross W, that is, an

“optimal” open subset of X × Y, denoted by ̂̃W , which is characterized by the
following properties:

Let f : W −→ Z be a mapping that satisfies, in essence, the following two
conditions:
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