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ABSTRACT

Head first proposed the mathematical modeling of splicing system which
involves recombination of DNA molecules in 1987. Splicing of DNA involves
cutting of DNA molecules using the restriction enzymes and reassociating different
fragments of DNA molecules using the ligases under some specific chemical
conditions. A splicing language, L is generated if there exists a splicing system S for
which L = L(S). Some splicing languages namely persistent splicing language and
strictly locally testable language are equivalent to uniform splicing language. Since
uniform splicing system is also a null-context splicing system, hence, uniform and
null-context splicing systems are discussed in this research. Besides, some molecular
examples on uniform and null-context splicing systems with different initial strings
and combination of restriction enzymes are presented. Applications of automata
theory on these molecular examples of uniform and null-context languages are also
presented in this research.
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ABSTRAK

Head mula mencadangkan permodelan matematik sebagai sistem
pemotongan dan pencantuman yang melibatkan penyatuan molekul DNA pada tahun
1987. Pemotongan dan pencantuman bagi DNA melibatkan pemotongan molekul
DNA dengan menggunakan enzim pembatas dan menggabung balik serpihan-
serpihan molekul DNA yang berlainan dengan menggunakan ligase pada sesetengah
keadaan khusus bahan kimia. Satu bahasa pemotongan dan pencatuman, L dihasilkan
jika terdapat sistem pemotongan dan pencatuman Sbagi L = L(S). Sesetengah bahasa
pemotongan dan pencantuman iaitu bahasa pemotongan dan pencantuman berterusan
dan bahasa kebolehujian setempat tegas adalah setara dengan bahasa pemotongan
dan pencatuman seragam. Oleh kerana sistem pemotongan dan pencatuman seragam
juga merupakan sistem pemotongan dan pencatuman berkonteks batal, maka, sistem
pemotongan dan pencatuman serupa dan berkonteks batal dibincangkan dalam
penyelidikan ini. Selain itu, beberapa contoh bermolekul pada sistem pemotongan
dan pencatuman seragam dan berkonteks batal dengan jujukan permulaan yang
berlainan dan penggabungan enzim-enzim pembatas juga diberikan. Aplikasi teori
automata untuk contoh-contoh bermolekul pada bahasa pemotongan dan pencatuman

seragam dan berkonteks batal juga ditunjukkan dalam penyelidikan ini.



CHAPTER

TABLE OF CONTENTS

TITLE
DECLARATION
DEDICATION
ACKNOWLEDGEMENT
ABSTRACT
ABSTRAK
TABLE OF CONTENTS

LIST OF TABLES
LIST OF FIGURES
LIST OF SYMBOLS

INTRODUCTION

11
1.2
1.3
14
15
1.6
1.7
1.8

Introduction

Research Background
Problem Statement
Research Objectives
Scope of Research
Significance of Study
Research Methodology

Organization of Dissertation

PAGE

Vii

Xi

A A DA W W WDN PP PR

Vii



viii

2 LITERATURE REVIEW

21  Introduction 6

2.2 Some Concepts of Splicing System in DNA 7

2.3  Some Termsand Definitions 8

24  Conclusion 16
3 SOME MOLECULARS EXAMPLES OF UNIFORM

AND NULL-CONTEXT SPLICING SYSTEMS

3.1  Introduction 17

3.2  Some Molecular Examples 18

3.3  Conclusion 32
4 APPLICATIONS OF AUTOMATA THEORY ON

SOME UNIFORM AND NULL-CONTEXT
SPLICING LANGUAGES

4.1  Introduction to Automata Theory 33

4.2  Some Basics Concepts on Automata Theory 34

4.3  Applications of Automata Theory 37

4.4  Conclusion 40
5 SUMMARY AND SUGGESTIONS

51  Summary of Research 41

5.2  Suggestion for Future Research 42

REFERENCES



TABLE NO.

21

2.2

LIST OF TABLES

TITLES
Transition functions of the dfaM;

Transition functions of the nfa M,

PAGE

11

12



FIGURE NO

21

22

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

LIST OF FIGURES

TITLE
State diagram of the dfaM;
State diagram of the nfa M
State diagram for M;
State diagram for M,
State diagram for M3
State diagram for My
Automaton diagram for regular language in Example 3.1
Automaton diagram for regular language in Example 3.2
Automaton diagram for regular language in Example 3.3
Automaton diagram for regular language in Example 3.4
Automata diagram for regular language in Example 3.5
Automaton diagram for regular language in Example 3.6

Automata diagram for regular language in Example 3.7

PAGE

11

12

33

®

®

35

36

36

36

37

37

38



AIO

Xi

LIST OF SYMBOLS

Alphabet X

Set of strings of lengtR

Strings obtained by concatenating zero or rsgrebols fromA
Set of all patterns associated with enzymetsditiaer produce
5 overhangs or blunt ends

Set of all patterns associated with enzymesgraduce 3
overhangs

A set of final states

Initial string

Language

Language accepted by a dfa or iMa,

Language generated by a splicing sysgm

Positive integer

A finite set of internal states

The initial state

Regular expression

Splicing system

Crossing

Empty set

Element of

Subset of

Intersection

Union

Not equal to

Concatenation



Star-closure

Cutting site of restriction enzymes
Length of a stringv

number of occurrence faorin a string
Empty string

The transition function

Total of transition function

Power set of)

Xii





