UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

SEMI-ANALYTICAL ITERATIVE METHOD FOR SOLVING
KLEIN-GORDON EQUATION

AFIFAH MUHIDZIR (2016631054)
NOR NAZIERAH ABD RAZAK (2017412704)
ZAKILA AMIRA HASSANUDDIN (2017412728)

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

JULY 2019



ACKNOWLEDGEMENTS

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

Firstly, we are grateful to Allah SWT for giving us the strength to complete this
project successfully. We would like to express our gratitude to all those who had

guided us to complete this report.

We sincerely thank our final year project supervisor, Dr. Mat Salim Bin Selamat for
his guidance, encouragement and suggestions in helping us to complete our project
his guidance, encouragement and suggestions in helping us to complete our project

especially in writing this report.

Furthermore, we would like to express my deepest thanks to the crucial role of the
Librarian, who gave the permission to use all the necessary equipment and materials
needed to complete our project. Special gratitude to our supportive classmates who
were always gives an idea and sharing opinions with us for any improvements in

completing our project.

Lastly, a glorious honour mention goes to our families for their support and
understandings on us in completing this project. Without helps of the particular that

mentioned above, this report would not have been successful.



TABLE OF CONTENTS

ACKNOWLEDGEMENTS ...ttt s il
TARILE OF CONTENTS «s 11tmewr. - - cvsnses s sassmm ssvsavessmssssss <55 - 8255555758 s Smslreseom 55+ 5568508 il
LIST OF TABLES. ........cooectiieertisnerrersensiecseessessastsssassasssmssssansssssessssessssnssnssessasssassss \%
LIST QR FIGTIRIES . gmsnsese v sosevs o s Sommpmsase vessssss cssmvosssssb 588 Sse s s ngomn 50 Ball \%
ABISTRACT .. 5. s sussnmmstionsnsssmssss ol s s s e snssasirn dessois s 80 - iensssassansissal s . s s vi
1. INTRODUCTION ..ot ]
Ll INrOAUCHION ...t 1
1.2. Problem STAlGNICME ... ... . cuus opstegusssgnmesoneress saesisamsspasssnss sswsss dsvosses ooss Hie SHs485n 5585 3
1.3, ODBJECHIVE oottt ettt ettt e et e e st e e e nbeeenneeeneeeaeeen 4
1.4.  Significance and Benefit of the project...........cccooevvieiiiiniiniiiinieeeee 4
1.5.  Scope and Limitation of the project............cccoeviveiiieniiieeiieeie e 4
2. BACKGROUND THEORY AND LITERATURE REVIEW ... 5
20 D 0316 {0 Ta 1011 5 ) o W PRSP 5
2.2.  Literature Review/ Related Research...........ccooooiiiiiiiiiiiiiiiiice 5

2.2.1.  Semi-Analytical Iterative Method (SAIM)......cocovveviiiiiiiiiie e 5

2.2.2.  Klein-Gordon EQUation..........ccceeviiiiiiieiiiiiiecee e 7
8 METHODOLOGY AND IMPLEMENTATION ......cccccciiiiiiiiieieieiieee 11
3.1  Semi-Analytical Iterative Method (SAIM) ......cccooviiiiiiiiieee, 11
3.2 Solution of Klein-Gordon Equation using SAIM .......cccocevininiiinniiicee. 13
4. RESULTS AND DISCUSSIONS ... 15
4.1  Result and DiSCUSSION .........oeiuiiiiiiiiieiieiie it 15
G IR 0 = e O A ST S ———— 15
4.0.2, EROMIPIE scmmmssse - e commetsmmssssss i s 4 - 55 o S R4 e - e eSS 18
4.3 BXaMPIE3 ... seuitusussssmsmsasnme o oo s s aasasasssessn e on oo s« 555550500 BoBesassasssus sme s v ome 21
IR N SN 05 1 ) o) (s e SR SR oS yseus——— 22



9 CONCLUSION AND RECOMMENIDATTON.... s sussmnsnsiss dussnsamnts - sson snames

REEERRNEEE, oo ormem teemine e oo e st tri | e e DB B

APPENDIX A



ABSTRACT

In this paper, the Semi Analytical Iterative Method (SAIM) was applied to generate
approximate solutions of the Klein-Gordon equations. Klein-Gordon equation is known
as a relativistic wave equation. Various methods have been approached to solve this
equation such as Modified Adomian Decomposition Method (MADM), Variation
Iterative Method (VIM), Homotopy Perturbation Method (HPM) and many more. The
problem is that the convergence of iteration method is very difficult to achieve since the
iteration method that is delicate to the initial conditions and the number of unknowns in
the differential equation and the calculation seems quite difficult to solve. Comparisons
with the exact solutions obtained by MADM, VIM and HPM show the potential of
SAIM in solving Klein-Gordon equations. As a result, SAIM is reliable and simple
calculation. This method only use direct differentiation method and the results were

successfully explained.
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