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Abstract

Let K= [0, oo) x R be the Laguerre hypergroup which is the fundamental manifold of the radial
function space for the Heisenberg group. In this note we give another characterization for a subspace
of S(K) (Schwartz space) such that the Radon transform Ry on K is a bijection. We show that this
characterization is equivalent to that in [M.M. Nessibi, K. Trimeche, Inversion of the Radon trans-
form on the Laguerre hypergroup by using generalized wavelets, J. Math. Anal. Appl. 208 (1997)
337-363]. In addition, we establish an inversion formula of the Radon transform R, in the weak
sense.
© 2005 Elsevier Inc. All rights reserved.
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1. Introduction

In the past decade research on Radon transform has made considerable progress due to
its wide applications to partial differential equations, X-ray technology, radio astronomy
and so on. For the basic theory and further results of Radon transform we refer readers
to the book [1] by S. Helgason and the references therein. The combination of Radon
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transform and wavelet transform has proved to be very useful both in pure mathematics
and its applications. Recently, various authors deal with the inversion formula of Radon
transform by using inverse wavelet transform (see [2—-5]). When one considers the prob-
lems of radial function on the Heisenberg group, the fundamental manifold is the Laguerre
hypergroup K = [0, co) x R. In [3], M.M. Nessibi and K. Trimeche defined the Radon
transform R, on K, and characterized a subspace S, >(K) of Schwartz space on which the
Radon transform R, is a bijection. Moreover, they obtained an inversion formula of the
Radon transform on S, 7 (K) by use of the generalized wavelet transform. In this note we
give another characterization which seems to be natural, we show that this characterization
is equivalent to that in [3]. In addition, we obtain an inversion of the Radon transform on
K in the weak sense.
Let K=1[0,00) x R, @ > 0, the Radon transform R, on K is given by

ametl (@) 2a+1
Ro f(x,1) = T@+D TS0y " dy, ey
0

where T((xai), (x, 1) € K, are the generalized translation operators on K defined by

o 0271 f(Vx2+y2+2xycosf, s+t +xysind)do,

ifa=0,
2 02” fol f(Vx2+y2+2xyrcosf, s +1t +xyrsind)
xr(l— r2)""1 drdf, ifa>0.

T(Eff;)f(y, §)=

Let dmgy(x, t) be the positive measure on K given by dmgy(x,t) = x2etl gy dr.

1
I (a+1)
Then Lg (K) denotes the space of measurable functions on K such that

1/2
2
[ flla2= <[|f(x,t)| dma(x,t)) < +o0. @
K
The convolution product of f and g on K is defined by
(f ). 1) = / T (3. 9)8(y. =) dme(y. ). 3)
K

Forall (A, m) € Rx N, (x, 1) € K, we set @_n (x, 1) = € £ (|1]x2), where £ denotes
the Laguerre function defined on [0, +00) by EE,(,") x) = e”‘/zL,(,f)(x)/Lf,f) 0), L,(,‘f) being
the Laguerre polynomial of degree m and order «. The generalized Fourier transform on
K is defined by

fo,m)= / @ am (1) f(x, ) dme (x,1). 4)

K

Let Lg (R x N) be the space of measurable functions g : R x N+ C such that
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