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ABSTRACT

Most problems in engineering and science field can be in the form of ordinary
differential equations. In addition, the solution of ordinary differential equations
problem can be solved either in theoretical and numerical methods. The theoretical
method is known to have their difficulty in solving ordinary differential equations
problem whereas this method requires a substantial amount of laborious work and it is
complicated. Therefore, a numerical method is preferable to be used such as Runge-
Kutta methods. Runge-Kutta is widely used by many researchers for solving the
ordinary differential equation in initial value problem. Some methods to be used to
solve ordinary differential equation are Second Order Runge-Kutta method (RK2),
Third Order Runge-Kutta method (RK3), Fourth Order Runge-Kutta method (RK4),
Runge-Kutta Fehlberg method (RKF) and Fifth Order Runge-Kutta method (RK5).
The purpose of this research is to identify which method is most efficient based on its
errors and computation time. The results of the numerical solution are compared with
a theoretical solution. The result shows that RK2 has the less computation time but less

accuracy while RK5 has the highest computation time but high accuracy.



TABLE OF CONTENTS

Page
DECLARATION BY SUPERVISOR [
DECLARATION BY CANDIDATE ii
ABSTRACT iii
ACKNOWLEDGEMENT iv
TABLE OF CONTENT ~ v
LIST OF TABLES iX
LIST OF FIGURES Xi
LIST OF ALGORITHMS Xii
LIST OF ABBREVIATIONS AND SYMBOLS Xiii
1.0 INTRODUCTION OF RESEARCH 1
1.1  Introduction 1
12 Background of Study 1
13  Problem Statement 4
1.4 Obijectives 5
15  Significant of Project 5
1.6  Scope of Project 6
1.7  Project Benefits 7
1.8  Definition of Terms and Concepts 8
19  Literature Review 10

1.10 Organization of Report 16



20 METHODOLOGY

2.1  Introduction

2.2 Research step

2.3 Fundamental Solution ofFirst Order Ordinary Differential

Equation

2.3.1  First Order of Separable Differential Equations
2.3.2  First Order of Linear Differential Equations
2.3.3  First Order of Exact Differential Equations
2.3.4  First Order of Homogeneous Differential Equation
2.3.5 First Order of Bernoulli’s Differential Equations

2.4  Fundamental of Runge-Kutta Version
2.4.1  Fundamental of Second Order Runge-Kutta method
2.4.2  Fundamental of Third Order Runge-Kutta method
2.4.3  Fundamental of Fourth Order Runge-Kutta method
2.4.4 Fundamental of Runge-Kutta Fehlberg method
245 Fundamental of Fifth Order Runge-Kutta method

2.5 Conclusion

3.0 IMPLEMENTATION
3.1  Introduction
3.2 Sample of differential equation solution
3.2.1  Solution of First Order Linear Ordinary Differential

Equation

3.2.2  Solution of First Order Bernoulli’s Ordinary Differential

Equation

Vi

18

18

18

25

25

26

27

30

31

32

33

34

35

36

37

38

39

39

39

40

42



	RUNGE-KUTTA VERSION FOR SOLVING FIRST ORDER ORDINARY DIFFERENTIAL EQUATION
	DECLARATION BY CANDIDATE
	ABSTRACT
	TABLE OF CONTENTS

