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Abstract

This thesis is dedicated to the study of a new method for constructing a family
of hypergroups or semi convolution spaces, Ramsey theory for hypergroups and the

harmonic analysis on Orlicz spaces on hypergroups.

We introduce a method to construct a family of hypergroups or semi convolu-
tion spaces from general commutative semigroups. For this purpose, we view the
well-known example of the dual of a countable compact hypergroup, motivated by
the orbit space of p-adic integers by Dunkl and Ramirez (1975), as hypergroup de-
formation of the max semigroup structure on the linearly ordered set Z, of the
non-negative integers along the diagonal. This motivates us to study hypergroups
or semi convolution spaces arising from “max” semigroups or general commutative

semigroups via hypergroup deformation on idempotents.

We present a systematic study of Ramsey theory for discrete hypergroups with
emphasis on polynomial hypergroups, discrete orbit hypergroups and hypergroup
deformations of semigroups. In this context, new notions of Ramsey principle for
hypergroups and a-Ramsey hypergroup, 0 < a < 1, are defined and studied. We

also give several examples to distinguish them from each other.

We also begin a study of harmonic analysis on Orlicz spaces on hypergroups.
For a locally compact hypergroup K and a Young function ®, we study the Orlicz

space L?(K) and provide a sufficient condition for L?(K) to be an algebra under
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convolution of functions. We show the existence of an approximate identity in the
Orlicz algebra on a hypergroup and as an application we give a characterization
of its left ideals. We show that there is no bounded approximate identity in any
Orlicz algebra on a non-discrete hypergroup. We present certain results related to
characterization of multipliers of the Morse-Transue space M*®(K) and L*(S, k),
where § is the support of the Plancherel measure 7 associated to a commutative
hypergroup K. Finally, we introduce Rao-Reiter condition (Pg) and its variants to
study the amenability of hypergroups.

At last, we prove the classical Hausdorff-Young inequality for the Lebesgue spaces
on a compact hypergroup using interpolation of sublinear operators. We use this

result to prove the Hausdorff-Young inequality for Orlicz spaces on a compact hy-

pergroup.
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