
CONTENTS

Page

Acknowledgement iv

Abstract in Thai vi

Abstract in English vii

List of Figures x

Statement of Originality in Thai xi

Statement of Originality in English xii

Chapter 1 Introduction 1

Chapter 2 Preliminaries 6

2.1 Semigroups 6

2.2 Digraphs 9

2.3 Domination Parameters 14

2.4 Independence Parameters 16

2.5 Independent Domination Parameters 18

Chapter 3 Basic Properties of Cayley Digraphs of Rectangular Groups 20

3.1 Characterizations of Cayley Digraphs of Rectangular Groups 20

3.2 Some Properties of Cayley Digraphs of Rectangular Groups 21

Chapter 4 Domination on Cayley Digraphs of Rectangular Groups 23

4.1 Domination Number 23

4.2 Total Domination Number 34

Chapter 5 Independence on Cayley Digraphs of Rectangular Groups 41

5.1 Independence Number 41

5.2 Weakly Independence Number 48

5.3 Dipath Independence Number 54

5.4 Weakly Dipath Independence Number 57

viii



Chapter 6 Independent Domination on Cayley Digraphs of Rectangular Groups 60

6.1 Independent Domination Number 60

6.2 Weakly Independent Domination Number 65

6.3 Dipath Independent Domination Number 67

6.4 Weakly Dipath Independent Domination Number 69

Chapter 7 Endomorphisms on Cayley Digraphs of Rectangular Groups 71

7.1 Endomorphisms on Cayley Digraphs of Rectangular Groups 71

7.2 Endomorphisms on Cayley Digraphs of Left Groups 77

7.3 Endomorphisms on Cayley Digraphs of Right Groups 79

Chapter 8 Conclusions 84

Bibliography 90

Curriculum Vitae 95

ix



LIST OF FIGURES

Page

Figure 2.1 Diagram. 8

Figure 2.2 Digraph D1. 10

Figure 2.3 Subdigraph of D1. 10

Figure 2.4 Strong subdigraph of D1. 10

Figure 2.5 Spanning subdigraph of D1. 10

Figure 2.6 Underlying graph of D1. 11

Figure 2.7 Weakly connected digraph & Strongly connected digraph. 12

Figure 2.8 Cay(Z6, {1, 2, 3}). 13

Figure 2.9 Digraph D2. 15

Figure 2.10 Digraph D2. 17

Figure 2.11 Digraph D3. 18

Figure 2.12 Digraph D4. 19

Figure 4.1 Cay(Z6 × L, {(0, l1), (2, l1), (4, l1)}). 25

Figure 4.2 Cay(Z6 × L, {(0, l1), (3, l2)}). 26

Figure 4.3 Cay(Z3 ×R, {(2, r1), (2, r2)}). 32

Figure 4.4 Cay(Z4 ×R, {(0, r1), (1, r1), (1, r2)}). 32

Figure 4.5 Cay(Z3 ×R, {(2, r1), (0, r2), (2, r2)}). 39

Figure 4.6 Cay(Z3 ×R, {(0, r1), (1, r1), (2, r1), (0, r2), (1, r2), (2, r2)}). 40

Figure 7.1 Cay(Z3 × {l, k} × {α, β}, {(1, l, α)}). 74

Figure 7.2 Subdigraph of ∆ induced by {0kα, 1kα, 2kα, 1kβ}. 75

Figure 7.3 Cay(Z6 × {l, k}, {(2, l)}). 78

Figure 7.4 Cay(Z6 × {α, β}, {(2, α)}). 81

x



xi



STATEMENT OF ORIGINALITY

1. All parts of research contained in this thesis entitled Domination Numbers and

Endomorphisms on Cayley Digraphs of Rectangular Groups were conducted between

January 2013 and October 2016. They are related to the field of algebraic graph

theory which are continued from my bachelor research and inspired by my advisor,

Asst. Prof. Dr. Sayan Panma.

2. I declare that the work presented in this thesis is truly my original work performed

under the guidance and advice of my advisor. It does not incorporate any materials

previously written or published by other people, except those indicated in quotations

and bibliography.

3. I assert that all theories, ideas, and results of others appeared in this thesis have been

correctly referenced. Furthermore, all sources of assistance have been acknowledged

in this thesis.

4. Either whole or in part of this research has not been previously submitted for a

degree at any other higher education institution and shall not be submitted to other

institutions for the award or other purposes.

5. I give permission for this thesis to be used in any manner considered necessary

to fulfill the requirements for the degree of Doctor of Philosophy in Mathematics,

Graduate School, Chiang Mai University. I am the only person responsible for the

thesis if there is any objection or claim from others.

xii


