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INTEGRALS ON THE

LAGUERRE HYPERGROUP

Abstract

Let K = [0,∞) × R be the Laguerre hypergroup which is the fundamental
manifold of the radial function space for the Heisenberg group. In this paper
we obtain pointwise estimates for the fractional integrals in terms of maximal
and fractional maximal functions on the Laguerre hypergroup. On the basis of
these results the analogue Sobolev’s theorem for the fractional integrals on the
Laguerre hypergroup is proved.

1. Introduction

In this paper we define fractional maximal function and fractional integrals on
Laguerre hypergroup which can be seen as a deformation of the hypergroup of radial
functions on the Heisenberg group (see, for example [2], [4]-[10]). We study the
pointwise and integral estimates for the fractional integrals in terms of maximal
functions and fractional maximal functions on the Laguerre hypergroup. On the
basis of these results the analogue of Sobolev’s theorem for the fractional integrals
on the Laguerre hypergroup is proved.

The paper is organized as follows. In Section 2, we present some definitions and
auxiliary results. In Section 3, we give the main results such as Sobolev’s theorem
for the fractional integrals on the Laguerre hypergroup.

2. Preliminaries

Let mα be the weighted Lebesgue measure on K = [0,∞)× R, given by

dmα(x, t) =
x2α+1dxdt

πΓ(α + 1)
, α ≥ 0.

We denote by Lp(K) = Lp(K; dmα) the spaces of complex-valued functions f , mea-
surable on K such that

‖f‖Lp(K) =

∫
K

|f(x, t)|p dmα(x, t)

1/p

< ∞ if p ∈ [1,∞),

and
‖f‖L∞(K) = ess sup

(x,t)∈K
|f(x, t)| if p = ∞.




