UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

APPLICATION OF DIFFERENTIAL
TRANSFORMATION
METHOD TO THE SIR MATH MODEL OF
THE SPREAD OF DENGUE FEVER

MUHAMMAD AL-AZIM BIN MAZILAN
2014889424 K15/30
MOHD RAMDAN BIN HARUN
2014456684 K15/30
MUHAMMAD FAEEZ BIN MOHD NOOR
2014869592 K15/30

Report submitted in partial fulfillment of the requirement
for the degree of
Bachelor of Science (Hons.) Mathematics
Center of Mathematics Studies
Faculty of Computer and Mathematical Sciences

JULY 2016



ACKNOWLEDGEMENTS

IN THE NAME OF ALLAH, THE MOST GRACIOUS, THE MOST MERCIFUL

Alhamdulillah, we are really and very grateful to Allah S.W.T. for His Faithfulness, blessings,

provisions and favor and sustaining us throughout this Final Year Project, MAT 660.

We would like to express our sincere appreciation to our dearest final year project supervisor
Madam Siti Farah Haryatie bt Mohd Kanafiah, and coordinator project, Madam Wan Khairiyah
Hulaini bt Wan Ramli, for their support, encouragement and generous guidance continuously

towards us during the progress of our project from the initial phase until its completion.

Our deepest thanks and appreciation to Dr. Norazmi bin Abdullah from Kawalan Penyakit
Bawaan Vektor, Jabatan Kesihatan Negeri Kelantan for his cooperation in giving us data of
dengue fever in order to complete our project. We also would like to express our gratitude to
the other lecturers in the Department of Science Computer and Mathematics of UiTM Machang,

who have taught and helped us during our project.

Most profound on account of our folks for their participation, consolation, delightful recom-
mendation and full backings for the report fulfillment from begin until the end. We would
also like to take this opportunity to thank each other for sacrificing the time in completing this

project.

Last but not least, thanks to all our friends, whose have contributed ideas and opinions in order

to complete this project.

il



TABLE OF CONTENTS

ACKNOWLEDGEMENTS ii
TABLE OF CONTENTS iii
LIST OF FIGURES \4
LIST OF TABLES vi
ABSTRACT vii
1 INTRODUCTION 1
1.1 Background of Study 1
1.2 Problem Statement 3
1.3 Objective of the Study 3
1.4 Significance of Study 4
1.5 Scope of Study 4
2  LITERATURE REVIEW 5
3 METHODOLOGY 8
3.1 The SIR Model 8
32 Data Collection 9
33 Determination of Parameter B Using Euler’s Method 9
34 Differential Transformation Method (DTM) 10
4  IMPLEMENTATION 13
4.1 The Derivation of the Parameter 8 using Euler’s Method 13

4.2 The Derivation of the transformation of SIR model 18

iit



ABSTRACT

Dengue fever is one of the critical diseases in Malaysia. It has turned into a primary issue
for authorities everywhere throughout the world including our nation, Malaysia. Millions cases
of dengue infection is reported worldwide each year. Usually, the infection occurs in tropical
and subtropical areas. Dengue fever with extreme form is called hemorrhagic fever, which may
lead to severe bleeding, a sudden drop in blood pressure and the worst is death. As a contextual
analysis, the information utilized is the reported dengue fever cases from year 2011 until 2016
in Kota Bharu, Kelantan. According to the data dengue fever cases collected, it showed dengue
fever cases was increase drastically from 2011 until 2014 with the highest is in 2014 by 10 955
cases. However, dengue fever cases in year 2015 and 2016 were reported greatly decreased.
In this report, we study on the SIR model for the spread of dengue fever. This report paper is
aim to estimate the recovery rate (), transmission rate (f) using Euler’s method and applying
Differential Transformation Method (DTM) to the SIR model in dengue fever. It is observed
that when number of infected increase rapidly, the number of susceptible also decrease rapidly.
The value of j8 is calculated and we found that the higher value of B the number of dengue fever

cases reported is lower and vice verse.
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1 INTRODUCTION

1.1 Background of Study

Dengue fever is a disease which is affected by mosquito-borne (aedes) that occurs in.tropical
and subtropical areas of the world. Millions cases of dengue infection is reported worldwide
each year which require hospitalization. The extreme form of dengue fever is called hemor-
rhagic fever which may lead to severe bleeding, a sudden drop in blood pressure and the worst

is death.

According to Hussin et al. (2005), dengue fever is most general and widespread in the world
today. No less than 100 million instances of dengue fever are estimated yearly and cases of
dengue hemorrhagic fever (DHF) are assessed 500,000 which require hospitalization. Our na-
tion, Malaysia recorded 19,544 cases in 1997, which is the most highest recorded ever. Of
19,544 cases, 806 were DHF with 50 passings. 90% are kids less than 15 years old years. DHF
death rates normal 5%, with assessment 25,000 passings every year (Narwani as refered to in
WHO, 2005). A whole of 4,716 occurrences of dengue fever and dengue hemorrhagic fever
were represented in Kota Bharu, Kelantan, Malaysia for the year 1998 to 2003, including 4,476

(94.9%) dengue fever cases and 240 (5.1%) dengue hemorrhagic fever cases.

Aedes mosquitoes mainly attack in the morning and sundown time. The infection from Aedes
can be transmitted on just a single bite. It is expressed that female Aedes likewise get infected
while sucking the blood of a man who is contaminated with dengue fever. Furthermore, this
dengue fever can likewise be transmitted through the blood items which is tainted furthermore

through the donation of an organ.

At the point when the female aedes mosquitoes are contaminated during the blood supper





