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Abstract

In this paper we use uniform algebra techniques and recent results on separation
properties to prove several division theorems for closed subalgebras of L∞ containing
H∞. We also study ideals having the local approximation property and we show
that not every ideal in such algebras is local.

1. Introduction

Let X be a compact Hausdorff space and let A be a uniform algebra on X,
that is, a uniformly closed subalgebra of C(X) separating the points and containing
the constants. As usual, MA denotes the maximal ideal space of A. For any closed
subset E of MA, a function f ∈ C(MA) is said to belong locally to A on E if for
every x ∈ E there exists a neighbourhood U of x in E such that f|U belongs to
A|U. The algebra A is said to be a local algebra on E if every function f ∈ C(MA)
belonging locally to A on E actually belongs to A. Similarly, an ideal I ⊆ A is called
local when it contains all the functions f ∈ A that belong locally to I on MA.

Shilov [19] claimed that every function algebra is local on its maximal ideal
space. Later, an error was discovered in this proof and it became a conjecture [1]
that every function algebra was local on its maximal ideal space. In 1968, Eva Kallin
[16] gave a counterexample to that conjecture. Her counterexample also exhibited
two functions f and g in A such that f vanishes on an open subset containing
the zeros of g, but f is not divisible by g in A; in other words, f /∈ gA. Work in
the area continued, with some interesting theorems and questions presented by S.
Sidney [20]. More recent work can be found in [9].

In general, one expects an algebra to be local on its maximal ideal space. It is
often very difficult to show that an algebra of functions is not a local algebra. Given
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