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ABSTRACT

Student Name: Mohamed Khaled Mohamed Ismail Khaiifa.
Title of the thesis: On the representation problem of polyadic algebras and re-

lated structures.
Degree: M. Sc. (Pure Mathematics)
In this thesis, we stidy the representation problem for Ainite dimensinnai polyadic algrbras and related stroctures, inclnding syhindric
algebras and diagonal free algebras We will concentrate on several Lypes of representations. One is the noiion of compiete represen-
iation, where a complete rapresentalion is one that preserves arbitrary mests (and joins} carrying them to set theoretic int.ei'sectians
{and uniens). The other types of representations have Lo do with atom siruclures of alpebras considered. These are the Insses of
strongly representable atom structures and weakly representable atom structures. We extensively use graphs and games as introduced
in algebraic logic by Hirsch and Hodkisson.
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Introduction

In the middle of the nineteenth century George Boole initiated the in-
vestigation of a class of algebraic structures which were subsequently
called boolean algebras. The theory of these algebras is directly related
to the development of the most elementary part of mathematical logic.
As is well known, however, the theory can be developed in a purely
algebraic fashion, it has at present numerous conrections with several
branches of mathematics -set theory, topology and analysis- and hence
it. can bhe understood and appreciated by mathematicians unfamiliar
with logical problems to which it owes its birth.

The work of Boole was the starting point for a continuous flow of in-
quiries into the algebraization of logic which led to the foundation of
the theories of cylindric algebras, polyadic algebras and other related
algebras. . These theories, which are the main subject matter of our
work, were originally designed to provide an apparatus for an algebraic
study of first-order predicate logic, a portion of mathematical logic
which plays a central role in contemporary logical research. Indeed,
these theories do for predicate logic what has been done for senten-
tial calculus by the theory of boolean algebras. In their subsequent
development, however, these theories, just as that of boolean algebras,
have founded interesting realizations and applications outside of logic.
Also the theory can be presented in a maﬁner primarily algebraic in

character which will make the main bulk of this work fully accessible



