UNIVERSITI TEKNOLOGI MARA

THE COMBINATION OF MODIFIED
POTRA-PTAK AND CHEBYSHEYV
METHODS IN SOLVING
NONLINEAR EQUATION

NABILAH HUSNA BINTI
MOHD AZIAN

BSc

January 2026



TABLE OF CONTENTS

Page
DECLARATION BY THE CANDIDATE iii
ABSTRACT iv
ACKNOWLEDGEMENT A
TABLE OF CONTENTS vi
LIST OF TABLES ix
LIST OF FIGURES xi
LIST OF SYMBOLS xii
LIST OF ABBREVIATIONS xiii
CHAPTER 1 INTRODUCTION 1
1.1 Research Background 1
1.2 Motivation for This Work 2
1.3 Problem Statement 2
1.4 Research Objectives 3
1.5 Research Question 3
1.6 Significance of Study 4
1.7  Limitation 5
1.8  Assumption 5
1.9  Ethical Committee 6
1.10  Definition of Terms and Concept 7
1.11  Thesis Scope 8
1.12  Thesis Outline 8
CHAPTER 2 LITERATURE REVIEW 11
2.1  Introduction 11
2.2 Nonlinear Equations and Iterative Methods 11
2.3  Newton’s Method 12
2.4  Potra-Ptak Method 13

2.5 Modified Potra-Ptak Method 14

vi



2.6
2.7
2.8
29
2.10

Chebyshev Method

Hybrid and Combined Iterative Methods
Proposed Combined Method

Initial Guess and Tolerance

Conclusion

CHAPTER 3 RESEARCH METHODOLOGY

3.1
3.2
3.3
3.4

Introduction
Research Design
Algorithm Development

Conclusion

CHAPTER 4 IMPLEMENTATION

4.1
42
43
4.4
4.5

4.6
4.7

Introduction

Sample of Functions

Selection of Test Function and Initial Guess

Stopping Criteria

Implementation of each method

4.5.1 Implementation of the Potra-Ptak Method

4.5.2 Implementation of the Chebyshev Method

4.53 Implementation of the Modified Potra-Ptak Method

454 Implementation of the Combination of Modified Potra-Ptak and
Chebyshev Methods

4.5.5 Error Analysis

Performance Profile

Conclusion

CHAPTER S RESULTS ON THE COMBINATION OF MODIFIED

5.1
52
53

POTRA-PTAK AND CHEBYSHEV METHODS IN
SOLVING NONLINEAR EQUATION

Introduction

Result and Discussion

Performance Profile Analysis

vii

15
16
17
19
20

21
21
21
26
30

31
31
31
32
36
37
37
38
39

41
43
43
45

46
46
46
56



ACKNOWLEDGEMENT

In the name of Allah, the Most Gracious and Most Merciful. All praise to Allah, the
Lord and Sustainer of the worlds. First and foremost, I would like to show my utmost
appreciation to my supervisor, Madam Noor Khairiah binti Razali, for her continuous
guidance, support, and encouragement throughout the completion of this report. Her
helpful suggestion and forbearance have been a great help to me in completing this work
successfully.

I would also wish to make an appreciation to all lecturers at Universiti Teknologi
MARA who have helped me and presented me with knowledge and resources making
my studies worthwhile. My heartfelt thanks also to my friends who game me support,
encouragement, and cooperation throughout this research journey.

Finally, T am forever grateful to my beloved family, especially my parents, for their
endless love, prayers, and support. Their faith in me has been my greatest strength in
overcoming challenges and completing this study.



ABSTRACT

Nonlinear equations are extremely significant in numerous fields, such as science,
mathematics, and engineering, and it is not always easy to determine their solution.
Conventional approaches such as the Newton-Raphson method are also popular,
although they sometimes fail when the initial guess is not close to the actual solution,
but also when the function is very complicated. Due to this fact, faster, more accurate
and reliable methods are required. The basic objective of the given research is to create
the new combined technique which will unite the Modified Potra-Ptak method and the
Chebyshev method to make the process of solving nonlinear equations more effective.
The Potra-Ptak approach is popular due to its fast convergence and relatively low cost
of calculation and Chebyshev method has higher accuracy and considers the second-
derivative information. The Potra-Ptak method in this study is developed further and an
extra step added to make a new three-step Modified Potra-Ptak formulation. Such an
adapted approach is then used, together with the Chebyshev approach, in a predictor-
corrector framework to enhance convergence rate and numerical stability. Maple 2023
compares the performance of the two methods combined and uses twelve forms of
nonlinear test functions such as polynomials, logarithmic, exponential and
trigonometric functions. The comparison was done in terms of accuracy, iterations and
CPU time. The findings are hoped to demonstrate that the composite method performs
better than the separate methods. Overall, this paper indicates that the suggested
combination is a better, quicker, and more precise and dependable method of solving
single-variable nonlinear equations, which will prove useful in future research in
science and engineering.
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