
 
 

 

UNIVERSITI TEKNOLOGI MARA 

 

TECHNICAL REPORT  

 

 

COEFFICIENT INEQUALITY FOR CERTAIN CLASS OF 

CLOSE-TO-CONVEX FUNCTIONS DEPENDENT ON A REAL 

PARAMETER 

 

 

NONIS AIRINA BINTI MOHD ARSHAD (2022919581) 

NURALIAH YASMIN BINTI MD NASIR (2022772333) 

NURZAHIDAH BINTI ZAMRI (2022972895) 
 

 

 

(P01S23) 

 

 

 

Report submitted in partial fulfilment of the requirements 

for the degree of 

Bachelor of Science (Hons.) (Mathematics) 

College Of Computing, Informatics and Mathematics 

 

 

 

 

January 2024



 
 

iii 

 

ACKNOWLEDGEMENTS 

 

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

Firstly, we are grateful to Allah S.W.T for giving us the strength to complete this project 

successfully. He has lavished upon us throughout the time of making this research a 

success. We would want to use this chance to offer our genuine appreciation and respect 

to everyone who gave us the chance to finish this project. 

To begin with, we would like to express our sincere gratitude to our supervisor, En. 

Abdullah Yahya, for his guidance, supervision, and unwavering support throughout the 

process of finishing this research.  

Not forgetting our thanks to the lecturers at University Technology MARA (UiTM) 

who helped us with the compilation and preparation of this research by offering us 

helpful advice and recommendations. 

At the very least, we would like to express our sincere gratitude to our parents, relatives, 

and friends for their unwavering support throughout the whole research project. 

Additionally, many thanks to everyone who has supported and assisted us as we work 

to put the research's findings into practice.  

The blessings, assistance, and direction received occasionally from everyone will go a 

long way towards assisting us on this upcoming life path. 

  



 
 

iv 

 

 

TABLE OF CONTENTS 

 

 

SUPERVISOR’S APPROVAL .................................................................................... i 

AUTHOR’S DECLARATION ................................................................................... ii 

ACKNOWLEDGEMENTS ....................................................................................... iii 

TABLE OF CONTENTS ........................................................................................... iv 

LIST OF FIGURES .................................................................................................... vi 

LIST OF SYMBOLS .................................................................................................. vi 

ABSTRACT ................................................................................................................ vii 

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

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

1.1 Introduction ..................................................................................................... 1 

1.2 Background of Theory .................................................................................... 4 

1.2.1  The class of analytic functions and Koebe functions ............................... 4 

1.2.2 The class function with positive real part ................................................ 5 

1.2.3 The class of convex, starlike, and close-to-convex functions .................. 7 

1.2.4 Coefficient Inequality .............................................................................. 9 

1.3 Problem Statement ........................................................................................ 10 

1.4 Objectives ...................................................................................................... 10 

1.5 Scopes and Limitations of the Study ............................................................. 10 

1.6 Significance of the Study .............................................................................. 11 

1.7 Benefit of the Study ....................................................................................... 12 

CHAPTER 2 ............................................................................................................... 13 

LITERATURE REVIEW ......................................................................................... 13 

2.1 Introduction ................................................................................................... 13 

2.1.1 Sharp Bounds on Class of Starlike Functions ........................................ 13 

2.1.2 Fekete-Szegö Problem for Close-To-Convex Functions ....................... 15 

2.1.3 Fekete-Szegö Problem for Strongly Close-to-Convex Functions .......... 17 

2.1.4 Fekete-Szegö Problems for Quasi-Subordination Classes ..................... 18 

2.1.5 Fekete-Szego Inequality for The Class ( ),
agC    ................................ 20 

2.2 Summary ....................................................................................................... 21 



 
 

v 

 

CHAPTER 3 ............................................................................................................... 22 

METHODOLOGY AND IMPLEMENTATION .................................................... 22 

3.1 Introduction ................................................................................................... 22 

3.2 Hankel Determinants Method ....................................................................... 22 

3.3 Implementation steps ..................................................................................... 23 

CHAPTER 4 ............................................................................................................... 26 

RESULTS AND DISCUSSION ................................................................................ 26 

4.1  Introduction ................................................................................................... 26 

4.2  Representation Theorem ............................................................................... 26 

4.3  Main Result ................................................................................................... 29 

4.4  Discussions .................................................................................................... 49 

CHAPTER 5 ............................................................................................................... 52 

CONCLUSIONS AND RECOMMENDATIONS ................................................... 52 

5.1  Conclusion ..................................................................................................... 52 

5.2  Recommendations ......................................................................................... 53 

REFERENCES ........................................................................................................... 54 

 

  



 
 

vii 

 

ABSTRACT 
 

The geometric functions theory of complex analysis is the basis of studying analytic 

univalent functions and investigating the geometric properties inherent in specific 

classes of analytic functions. However, this area of study faces significant challenges 

since only a small percentage of researchers are interested in discovering the properties. 

It might involve complex mathematical concepts, complex proofs, or abstract logic, 

which makes it difficult for many researchers to work on because of its level of 

difficulty. In addition, many researchers deal with difficulties in selecting suitable 

methods to manage mathematical analysis of their study. Thus, this study conducted to 

define a new generalised class of close-to-convex functions and determine the upper 

bound of the Fekete-Szegö inequality, 
2

3 2a a−  of close-to-convex functions using 

Hankel Determinant method. The generalisation of the class ( , )S    was based on 

Rathi’s work by using Hankel Determinants and Pommerenke’s lemma. In this research, 

a class of close-to-convex functions, ( , )S    defined in the unit disc,  { : 1}E z z=    

which satisfied the condition 
( )

Re ,
( )

i zf z
e

g z

 
 

 
 

 for ,z D , cos ,0 1a         

and 
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( )
2

z z
g z

−
=  was studied. The central finding of this study involves the 

derivation of an upper bound of the Fekete-Szegö inequality and a new theorem is 

obtained under Fekete-Szegö determinant. The findings contribute to a more 

comprehensive understanding and knowledge of the geometric function theory. The 

conducted project gave opportunity to use different classes in the search of the Fekete-

Szegö and other methods also can be applied to find the properties of Fekete-Szegö. 




