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The corona theorem for weighted Hardy and Morrey spaces
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Abstract. The main goal of this paper is to give a unified proof of the corona
theorem for weighted Hardy spaces and for Morrey spaces. We use a technique
that reduces the problem to the weighted Hardy spaces H2(✓).
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1. Introduction

The corona theorem for a space X of holomorphic functions on the unit ball B of
Cn consists in proving that if g1, . . . , gm are pointwise multipliers of X satisfying
the corona condition

inf{|g(z)|2 = |g1(z)|2 + · · · + |gm(z)|2 : z 2 B} > 0, (1.1)

then the mapMg : X⇥· · ·⇥X ! X defined by ( f1, . . . , fm) ! g1 f1+. . .+gm fm
is onto.

In this work we give a unified proof of this corona theorem for weighted Hardy
and Morrey spaces of holomorphic functions on B. The methods we use to prove
our main result give a simplified proof of the well-known unweighted corona theo-
rem for Hardy spaces.

Before we state our main results, we introduce some notation and definitions.
Let S be the unit sphere inCn and let d⌫ and d� denote the corresponding Lebesgue
measures on B and S respectively. For 1  p < 1 we denote by Ap the Mucken-
houpt class of weights on S. For 1 < p < 1, and ✓ 2 Ap, the Hardy space H p(✓)
consists of the holomorphic functions f on B satisfying

k f kH p(✓) =

✓
sup
r

Z
S
| f (r⇣ )|p✓(⇣ )d� (⇣ )

◆1/p
< 1. (1.2)
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