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Abstract

We define and investigate general mixed-norm type sequence spaces, and
strengthen inequalities of Hardy–Littlewood, Hausdorff–Young, and others.

Introduction

Since the time of Hardy and Littlewood, mixed-norm and related spaces have
been used to study Taylor coefficients in function spaces on the unit disk, and later
to study multipliers between such spaces; for example, see [9], [2], [13], [3], [5], [6],
and the many references in those papers. Here, we define very general mixed-norm
spaces in Section 1, and investigate their interaction with multipliers in Section 2;
in particular, we generalise a result of Kellogg. In Section 3, we prove mixed-norm
containments involving Hp which strengthen results due to Hardy–Littlewood, Flett,
Hausdorff–Young, and Kellogg. Our results have also found applications in the
investigation of restricted solidity for function spaces [4].

1. Preliminaries

Throughout this paper, D = {z ∈ C : |z| < 1}, dA(z) = π−1 dx dy (z = x + iy)
is normalised area measure, and H(D) is the algebra of holomorphic functions in
D. We identify any function f ∈ H(D) with its Taylor sequence (an)

∞
n=0, and adopt

the conventions 1/∞ = 0, 1/0 = ∞, 0 · ∞ = 0, and x1/∞ = x0 = 1, for all x ≥ 0.
For any exponent 1 < p < ∞, p′ is the dual exponent p/(p− 1). In proofs, we use C
to denote any constant that does not affect the argument; it can change from one
instance to the next. If A and B are positive quantities, A . B means that A ≤ CB
for some such C , and A ≈ B means that A . B and B . A.

Hp is the well-known Hardy space Hp on the unit disk and, for p, q ∈ (0,∞],
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