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ABSTRACT

A metabelian group is a group whose commutator reulpg is abelian.
Equivalently, a grougs is metabelian if and only if there exists an adelhormal
subgroup A such that the quotient groug/A is abelian. Meanwhile, the
commutativity degree can be viewed as the prolghihiat two elements in a group
commute, denoted bR(G) . The main objective of this research is to cotaepghe
commutativity degree of all metabelian groups aflesrat most 24. Some basic
concepts related witR(G) will first be presented. Two approaches have hesd to
computeP(G), whereG is a metabelian group of order at most 24, nartiedyO-1
Table and the Conjugacy Class Method. A softwaraethGroups, Algorithms and
Programming (GAP) have been used to facilitate dmnputations of the

commutativity degree.
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ABSTRAK

Kumpulan metabelan adalah satu kumpulan yang meyapsabkumpulan
komutatornya abelan. Dengan erti kata lain, satagalanG adalah metabelan jika
dan hanya jika wujud satu subkumpulan normal yamejam, A dengan kumpulan
faktornya G/A adalah abelan. Sementara itu, darjah kalis tukidrtelitakrifkan
sebagai kebarangkalian bahawa dua unsur dalanmksgatpulan adalah kalis tukar
tertib, ditandakan sebagR{(G). Objektif utama bagi penyelidikan ini adalah untu
mengira darjah kalis tukartertib kumpulan metabel@ngan peringkat tidak
melebihi 24. Dalam penulisan ini, beberapa konsgs sentan@(G) dibentangkan.
Dua pendekatan telah digunakan untuk meng{@), G adalah satu kumpulan
metabelan dengan peringkat tidak melebihi 24, Kaetilnamakan Jadual 0-1 dan
Konjugasi Kelas. Satu Perisian dinamakan Groupgpithms and Programming
(GAP) telah digunakan untuk mengira darjah kalkattertib.
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CHAPTER 1

INTRODUCTION

1.1  Background of the Problem

A metabelian group is a group whose commutator subgroup is abelian.
Equivaently, a group G is metabelian if and only if there exists an abelian normal
subgroup A such that the quotient group G/A is abelian. A metabelian group also isa
solvable group of derived length two [1]. In the Russian mathematical literature, by a

metabelian group one sometimes means a nilpotent group of nilpotency classtwo [1].

In the past 20 years, and particularly during the last decade, there has been a
growing interest in the use of probability in finite groups. In recent years, the
probabilistic methods have been proved to be useful in the solution of severa
difficult problems in group theory. In some cases the probabilistic nature of the
problem has been apparent from its formulation, but in other cases the use of

probability seems surprising, and cannot be anticipated by the nature of the problem.

All groups considered in this reseach will be assumed finite. The
commutativity degree of a group G, which is denoted by P(G), is the probability that
two elements of the group G, chosen randomly with replacement, commute. This can

be written as,



_ Number of ordered pairs (x, y) DG xG such that xy = yx
Total number of ordered pairs (x,y)0GxG

P(G)

_ (e y)0GxGlxy = yq
ol

Therefore in this research, al concepts on the probability that two elements
commute are applied and computed for nonabelian metabelian groups. The
characteristics of these groups are explored too. A software named Groups,
Algorithms and Programming (GAP) has been used to verify some of the results

found in this research [2].

1.2 Statement of the Problem

What are metabelian groups? What are their commutativity degrees ?

1.3  Objectivesof the Study

The research objectives are :

1) to study on al metabelian groups of order at most 24,

2) to find the conjugacy class of all nonabelian metabelian groups of
order at most 24,

3) to find the Cayley Table and the 0-1 Table of all nonabelian
metabelian groups of order at most 24, and

4) to find the commutativity degree of al nonabelian metabelian
groups of order at most 24.



14  Scopeof the Study

This research will focus on all metabelian groups of order at most 24.

1.5  Significance of the Study

This research gives advantages in mathematics education as it extends the
knowledge in Pure Mathematics areas especially in group theory. The findings of this
research can be beneficial as a reference for other researchers in gaining new

findings in mathematics.

16  Summary of Each Chapter

This dissertation is organized into six chapters. Chapter 1 gives a short
introduction on metabelian groups and commutativity degree. This chapter also
includes Background of the Problem, Statement of the Problem, Objectives of the

Study, Scope of the Study and Significance of the Study.

Chapter 2 includes an overview on the metabelian groups. This chapter
focuses on details about metabelian groups and introduces some basic concepts and
properties on metabelian groups that will be used in the subsequent chapters. These
include some definitions, propositions, theorems and examples that are related in the

determination of metabelian groups.

Chapter 3 includes the commutativity degree of groups. This chapter focuses
on researches done by different authors on probability, also known as the
commuitativity degree. Some definitions, propositions, theorems and proofs that are
related to the commutativity degree are also included.

In Chapter 4, the application of metabelian groups in probability theory is
discussed. The result on the commutativity degree of all metabelian groups of order



less than 24 will be represented. There are two methods to find the commutativity
degree of groups which are using Cayley Table or 0-1 Table, and Conjugacy Classes.
The Groups, Algorithms and Programming (GAP) software have been used to
facilitate in finding the Cayley Table for some groups.

In Chapter 5, the commutavity degree of al metabelian groups of order 24
are represented. The Groups, Algorithms and Programming (GAP) software have
been used to facilitate in finding the Cayley Table for these groups.

Finally, in Chapter 6, the obtained results are summarized. Suggestions for

further research are al'so given in this chapter.
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