
 

UNIVERSITI TEKNOLOGI MARA  

 

TECHNICAL REPORT  

 

 

A STUDY OF THE HOMOTOPY PERTURBATION METHOD IN 

SOLVING FISHER’S EQUATION 

 

 

 

MUHAMMAD FIRDAUS BIN SAHIM 2020461802 

MUHAMMAD HANIF BIN MOHD DUL WAN GHAZALI 

2020819388 

ISMA ALIESYA BINTI ISKANDAR  2020853578 

 

P40M23  

 

 

 

Report submitted in partial fulfillment of the requirement 

for the degree of 

Bachelor of Science (Hons.) Mathematics 

College of Computing, Informatics and Mathematics 

 

 

AUGUST 2023 



 ii 

ACKNOWLEDGEMENTS 

Firstly, we wish to thank Allah, the Almighty, for providing the gifts that enabled us to 

successfully conclude our research. We owe the MARA University of Technology 

(UiTM) a huge debt of gratitude for making it possible for us to pursue our education 

here. 

We would like to express our deepest appreciation to Madam Rosha Binti Mohamed, who 

served as our supervisor and gave us guidance. Her obstacles pushed this project toward 

completion. Her oversight is what led to the creation of this masterpiece. We accept full 

responsibility for any mistakes that happen. 

We also want to thank our friends and family, who encouraged us and prayed for us 

throughout the time of our research. May the Almighty God richly bless all of you. 

 

 



 iii 

TABLE OF CONTENTS 

 

ACKNOWLEDGEMENTS ............................................................................................. ii 

TABLE OF CONTENTS ................................................................................................ iii 

ABSTRACT ...................................................................................................................... vi 

CHAPTER 1 ...................................................................................................................... 1 

INTRODUCTION ............................................................................................................. 1 

1.1    Motivation ............................................................................................................ 1 

1.2    Problem Statement ............................................................................................... 2 

1.3    Objectives ............................................................................................................ 3 
1.4    Significant and Benefit of Study .......................................................................... 3 
1.5    Scope and Limitation of Study ............................................................................ 4 
1.6    Definition of Terms .............................................................................................. 5 

 

CHAPTER 2 ...................................................................................................................... 6 

BACKGROUND THEORY AND LITERATURE REVIEW ...................................... 6 

2.1    Literature Review/ Related Research ................................................................... 6 

2.1.1    Fisher’s Equation ............................................................................................. 6 
2.1.2    Homotopy Perturbation Method ...................................................................... 8 

 

CHAPTER 3 .................................................................................................................... 10 

METHODOLOGY AND IMPLEMENTATION ......................................................... 10 

3.1    Introduction ........................................................................................................ 10 
3.2    Analysis of Homotopy Perturbation Method ..................................................... 12 

 

CHAPTER 4 .................................................................................................................... 15 

RESULTS AND DISCUSSION ..................................................................................... 15 

 

CHAPTER 5: ................................................................................................................... 28 

CONCLUSION AND RECOMMENDATIONS .......................................................... 28 

5.1    Conclusion ......................................................................................................... 28 
5.2    Recommendations .............................................................................................. 28 

 

REFERENCES ................................................................................................................ 30 

 

 

 



 iv 

LIST OF TABLES 

Table 1: Definition of terms and observation ...................................................................... 5 

Table 2: Absolute error for case 
4u  between exact solution for 2 =  ............................. 17 

Table 3: Absolute error for case 
4u  between exact solution for 5 =  ............................. 18 

Table 4: Comparison sums of absolute error ..................................................................... 21 

Table 5: Absolute error for case 
3u  between exact solution for 2x =  and 0.0 1.0t   . 23 

Table 6: Absolute error for case 
3u  between exact solution for 5x =  and 0.0 1.0t   .. 24 

Table 7: Comparison sums of absolute error ..................................................................... 27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 vi 

ABSTRACT  

In this research, the solution to Fisher's equation are examined using the Homotopy 

Perturbation Method. A partial differential equation called Fisher's equation, also referred 

to as the Fisher-Kolmogorov equation or simply the FE, describes the spatiotemporal 

dynamics of a population that is experiencing diffusion and logistic growth. The HPM is 

an effective analytical method that offers approximations for solutions to nonlinear issues. 

The FE solution is obtained as a power series with unknown coefficients by including a 

homotopy parameter. By contrasting it with current numerical techniques and exact 

solutions when available, the convergence and accuracy of the HPM solution are 

evaluated. This work fills this knowledge gap by advancing understanding and offering 

helpful information to researchers. The objectives involved showing how well the HPM 

works to solve FE using Maple Software and determining the absolute error. The 

methodology includes an exploration of concentrating on employing the HPM to solve FE 

manually with different initial conditions. The findings show how well the HPM works to 

solve Fisher's equation, offering a useful alternative method for researching population 

dynamics and related phenomena. This study advances our knowledge of how the HPM 

can be applied to nonlinear dynamics and mathematical biology. This study found that the 

FE has a different absolute error with a different initial condition. 

 

 

 

 

 

 

 

 

 

 


