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Two-sided weighted Fourier inequalities

ELIJAH LIFLYAND AND SERGEY TIKHONOV

Abstract. Fourier transform estimates for ‖ f̂ ‖Lq,w̃
via ‖ f ‖L p,w from above and

from below are studied. For p = q, equivalence results, i.e.,

C1‖ f ‖L p,w ≤ ‖ f̂ ‖L p,w̃ ≤ C2‖ f ‖L p,w , w̃(x) = w(1/x)x p−2, 1 ≤ p < ∞,

are shown to be valid for functions from certain classes under the Muckenhoupt
conditions: w ∈ Ap or w ∈ A2p . Sharpness of these conditions is proved.
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1. Introduction

The theory ofWeighted Fourier Inequalities studies the following (L p, Lq) inequal-
ities:

‖ f̂ ‖Lq,w̃(R) ! ‖ f ‖L p,w(R), 1 ≤ p ≤ q < ∞, (1.1)

where the Fourier transform

f̂ (x) =
∫

R
f (t)e−i xt dt

is defined in certain regular or distributional sense (see, e.g., [8]).

We use the notation “! ” and “" ” as abbreviations for “≤ C ” and “≥ C ”,

respectively, while “' ” means that “! ” and “" ” hold simultaneously. Here and
below C,C1,C2 denote positive constants.

The norms in weighted spaces are defined by

‖ f ‖L p,w(R) =
(∫

R
| f (x)|p w(x) dx

)1/p
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