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ABSTRACT

Hence, in this research, Heun’s Third Order method, Ralston’s Third Order method,
Strong Stability Preserving Runge-Kutta Third Order (SSPRK3) method, Runge-Kutta
Third Order (RK3) method are the four numerical methods that were compared to solve
numerically first order ordinary differential equation (ODE) with initial value problem
(IVP). Exact ODE, linear ODE, Bernoulli’s ODE, substitution ODE are the four types
of first order ODE that will have a test function with [IVP. While the exact solution for

every test function were solved analytically.

il



ACKNOWLEDGEMENT

First and foremost, In the name of Allah, the Most Gracious and the Most Merciful.
Praise to Allah, the Cherisher and Sustainer of the world. I would like to express
gratitude towards Allah, the Most Merciful, Most Beneficent for strengthen me
throughout the process of completion my research and most of all for blessing with

many wonderful people around me.

I would like to put on record my appreciation and offer earnest gratitude to my
supervisor, Madam Noor Khairiah bt Razali, who adequately gave me guidance and
encouragement in this research and my coordinator of the subject MSP600, Dr.
Norhaslinda bt Zull Pakkal for their unbreakable support, massive motivation, and
tremendous knowledge. Their guidance throughout this research and writing this report

are greatly appreciated.

In addition, sincere appreciations go to all the staffs of Universiti Teknologit MARA
(Kuala Terengganu campus) in assisting me completing my study journey. Most
importantly, I wish to express my gratitude to my beloved family for keep supporting
me through ups and down. Plus, I would like to thank my colleagues for sharing their

knowledge and experience during our discussion.

I am also like to acknowledge with thanks, the assistance given by the faculty of
Universiti Teknologi MARA for giving me the opportunity in pursuing my study.
Finally, I reminisce fondly the steady encouragement and unending support to me by

my family and friends.

v



TABLE OF CONTENTS

Page

DECLARATION BY THE SUPERVISOR i
DECLARATION BY THE CANDIDATE i
ABSTRACT il
ACKNOWLEDGEMENT v
TABLE OF CONTENTS v
LIST OF TABLES viii
LIST OF FIGURES Ib'e
INTRODUCTION OF RESEARCH 1
1.1 Introduction 1

1.2 Background of Study 1

1.3 Problem Statement 3

1.4  Objectives 3

1.5 Significance of the Project 4

1.6  Scope of the Project 4

1.7 Project Benefits 5

1.8 Definition of Terms and Concept 5

1.9  Organization of Report 6
LITERATURE REVIEW 7
2.1 Introduction 7

2.2 Literature Review 7

2.3 Conclusion 9




METHODOLGY

3.1

32

33

34

35

IMPLEMENTATION

4.1

4.2

43

4.4

45

RESULTS AND DISCUSSION

5.1

52

521

522

523

524

53

CONCLUSION AND RECOMMENDATIONS

6.1

6.2

Introduction

Research Step

Identify Formula and Type of Function

Construct Computer Programming Code

Conclusion

Introduction

List of Test Function

Implementation of Heun, Ralston’s, SSPRK3, and RK3

Comparison of Numerical Approximations

Conclusion

Introduction

Results and Discussion

Exact Differential Equation

Linear Differential Equation

Bermoulli Differential Equation

Substitution Differential Equation

Conclusion

Introduction

Conclusion

vi

10

10

10

12

14

16

17

17

17

18

23

23

24

24

24

25

35

45

53

60

61

61

61



