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Abstract . In this paper, the space Gp,s
ω (Rn+1

+ ) is considered, and many properties,
including completeness and inclusion, are discussed by using the theory of the

Weinstein transform. It is shown that the space Sω(Rn+1
+ ), is dense in space

Gp,s
ω (Rn+1

+ ). The generalized Hankel potential Hk associated with the Weinstein

transform is introduced, and its properties are examined. The Lp-space of all such

Hankel potential, denoted by Wm,p
ω (Rn+1

+ ), is defined and it is proven that the

generalized Hankel potential Ht is an isometry of Wm,p
ω (Rn+1

+ ) onto Wm+t,p
ω (Rn+1

+ ).

1. Introduction

Sobolev space was introduced by S. L. Sobolev in the 20th century. This space is
a useful and powerful tool that is frequently used in nonlinear analysis, differential
geometry, physics, and other areas of the mathematical sciences. This theory is
useful for solving the problems of partial differential equations. Pahk and Kang [10],
extended the concept of Sobolev space to the generalized distribution spaces of Beurling-
Björck type [1, 2], and investigated the Sobolev imbedding theorem, the Rellich’s
compactness theorem and others, exploiting the weight function ω. Pathak and Pandey
[12], introduced the Sobolev space of type Gp,sµ and discussed the properties including
completeness and inclusion by using the theory of distributional Hankel transform. The
aforesaid authors introduced the Hankel potential Hsµ and showed that the Hankel
potential Hsµ is a continuous linear mapping of the Zemanian space Hµ into itself.
Other properties of Hankel potential were also found in this work. Later on, Pathak
and Shrestha [13], defind the space of type Gp,sω,µ and discussed many results. Pathak
[11], considered the generalized Sobolev space Hw

ω (Rn) which is a generalization of
the Sobolev space Hs(Rn) and developed a multiresolution analysis for the generalised
Sobolev space.
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