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ABSTRACT

This study explores the effectiveness of five higher-order iterative techniques for 

solving nonlinear equations which are Newton method, Jarratt method, Frontini and 

Sormani method, Potra and Ptak method, and Weerakoon and Fernando method. All of 

these methods are the early improvement of the Newton method. All these methods will 

be compared and test with eight different type of test functions and also with differences 

tolerance. The comparison of the methods is assessed according on the amount of CPU 

time used, the accuracy of the outcomes, and the number of iterations needed. 

According to the investigation, the Newton method approach is the most CPU-time 

efficient because of its simplicity, but the Jarratt method performs better with less 

repetitions because of its greater convergence rate. Most of the methods have similar 

accuracy, however the Potra and Ptak method exhibits more frequent convergence 

failures. This study emphasizes how important it is to balance iteration count and 

computational efficiency when choosing suitable iterative algorithms based on 

particular computational requirements.

iii



ACKNOWLEDGEMENT

In the name of Allah, Most Gracious, Most Merciful. Praise to be to Allah, the Cherisher 

and Sustainer of the world. First and foremost, I would want to acknowledge and 

express my gratitude to my supervisor, Madam Noor Khairiah binti Razali, for her 

invaluable assistance and encouragement during this thesis. Additionally, I would want 

to express my gratitude to the Universiti Teknologi Mara lecturers for their assistance 

in providing me with the means to continue my studies. My partner Aimi Syasha binti 

Salleh, who came up with the concept and worked with me to create our thesis. Not 

forgetting all my friends who have helped me in many ways including that encourage 

me and give an emotional support to finish this research. Finally, but just as importantly, 

I remember with gratitude the unwavering love and encouragement I received from my 

family especially my beloved parent.

iv



TABLE OF CONTENTS

Page

DECLARATION BY THE SUPERVISOR ------------------------------------------------------- i

DECLARATION BY THE CANDIDATE------------------------------------------------------- ii

ABSTRACT --------------------------------------------------------------------------------------------  iii

ACKNOWLEDGEMENT --------------------------------------------------------------------------  iv

TABLE OF CONTENTS ----------------------------------------------------------------------------- v

LIST OF TABLES ----------------------------------------------------------------------------------- viii

LIST OF FIGURES ------------------------------------------------------------------------------------  x

INTRODUCTION OF RESEARCH --------------------------------------------------------------  1

1.1 Introduction--------------------------------------------------------------------------------------  1

1.2 Background of Study---------------------------------------------------------------------------- 2

1.3 Problem Statement -----------------------------------------------------------------------------  3

1.4 Objectives----------------------------------------------------------------------------------------  4

1.5 Significance of the Project --------------------------------------------------------------------- 5

1.6 Scope of the Project ----------------------------------------------------------------------------  6

1.7 Project Benefits ---------------------------------------------------------------------------------  7

1.8 Definition of Terms and Concept ------------------------------------------------------------- 8

1.9 Organization of Report ------------------------------------------------------------------------  9

LITERATURE REVIEW --------------------------------------------------------------------------- 11

2.1 Introduction------------------------------------------------------------------------------------- 11

2.2 Literature Review-------------------------------------------------------------------------------12

2.2.1 Newton Method ------------------------------------------------------------------------- 12

2.2.2 Weerakoon and Fernando Method ----------------------------------------------------13
v



2.2.3 Frontini and Sormani Method ---------------------------------------------------------14

2.2.4 Jarratt Method ----------------------------------------------------------------------------15

2.2.5 Potra and Ptak Method------------------------------------------------------------------16

2.3 Conclusion-------------------------------------------------------------------------------------- 18

METHODOLGY -------------------------------------------------------------------------------------- 19

3.1 Introduction------------------------------------------------------------------------------------- 19

3.2 Research Step ---------------------------------------------------------------------------------- 20

3.3 Algorithm --------------------------------------------------------------------------------------- 27

3.4 Conclusion-------------------------------------------------------------------------------------- 30

IMPLEMENTATION --------------------------------------------------------------------------------31

4.1 Introduction------------------------------------------------------------------------------------- 31

4.2 Sample of function ---------------------------------------------------------------------------- 32

4.3 Implementation of Numerical Method ------------------------------------------------------38

4.3.1 Implementation of Newton Method --------------------------------------------------38

4.3.2 Implementation of Weerakoon and Fernando Method----------------------------- 39

4.3.3 Implementation of Frontini and Sormani Method ---------------------------------- 41

4.3.4 Implementation of Jarratt Method ----------------------------------------------------42

4.3.5 Implementation of Potra and Ptak Method ------------------------------------------ 44

4.3.6 Error Analysis ----------------------------------------------------------------------------46

4.4 Conclusion-------------------------------------------------------------------------------------- 47

RESULTS AND DISCUSSION -------------------------------------------------------------------48

5.1 Introduction------------------------------------------------------------------------------------- 48

5.2 Results and Discussion ------------------------------------------------------------------------49

5.3 Performance profile ----------------------------------------------------------------------------61

5.4 Conclusion-------------------------------------------------------------------------------------- 64

vi


