
����
�

 

 

 

 

 

TABLES OF CONTENTS 

 

 

 

 

CHAPTER   TITLE     PAGE 

 

 

   STUDENT’S DECLARATION      ii 

   DEDICATION        iii 

   ACKNOWLEDGEMENT       iv 

   ABSTRACT         v 

   ABSTRAK         vi 

   TABLE OF CONTENTS       vii 

   LIST OF TABLES        x 

   LIST OF FIGURES        xii 

   LIST OF ABBREVIATIONS      xiii 

   LIST OF SYMBOLS       xiv 

   LIST OF APPENDICES       xv 

 

1 INTRODUCTION 1 

 1.1 Background of the problem 1 

 1.2 Statement of the problem 2 

 1.3 Objectives of the study 3 

 1.4 Scope of the study 3 

 1.5 Significant of the study 4 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Universiti Teknologi Malaysia Institutional Repository

https://core.ac.uk/display/11795583?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


�����
�

 1.6  Organization of the study 4 

 

2 LITERATURE REVIEW 6 

 2.1 Pseudo-Runge-Kutta (PRK) Methods 6 

 2.2 Delay Differential Equations (DDEs) 8 

 

3 SOLVING ORDINARY DIFFERENTIAL 14 

 EQUATIONS USING PSEUDO-RUNGE- 

 KUTTA METHOD 

 3.1 Introduction 14 

 3.2 Ordinary Differential Equations (ODEs) 16 

 3.3 Nakashima’s 2 Stages 4th Order Pseudo- 17 

  Runge-Kutta Method 

  3.3.1  Conclusion for Example 3.1 and  35 

     Example 3.2 

  3.3.2  Conclusion for Example 3.3 and 51 

     Example 3.4 

 

4 SOLVING DELAY DIFFERENTIAL  54 

 EQUATIONS USING PSEUDO-RUNGE- 

 KUTTA METHOD 

 4.1 Introduction 54 

 4.2 Delay Differential Equations (DDEs) 55 

 4.3 Hermite Interpolation 56 

 4.4 Nakashima’s 2 Stages 4th Order Pseudo- 58 

  Runge-Kutta Method incorporates with  

  Hermite Interpolation 

  4.4.1  Conclusion for Example 4.1 and 88 

     Example 4.2 

 

 



���
�

 

 

5 APPLICATION 91 

 5.1 Introduction 91 

 5.2 Food-Limited Population Model 92 

 5.3 Discussion 99 

 

6 CONCLUSION AND SUGGESTIONS 101 

 6.1 Conclusion 101 

 6.2 Suggestions 103 

 

REFERENCES       104 

 

APPENDICES       107 

     




