
UNIVERSITI TEKNOLOGI MARA 

TECHNICAL REPORT 

A NEW DISTANCE SCORE FUNCTION OF 
HESITANT FUZZY SET AND APPLICATION TO 

MULTIPLE CRITERIA DECISION MAKING 
(MCDM) 

P48S18 

PUTRIZATUL AIN BINTI MOHAMAD RADZIB (2016314937) 

SYIFA SYUHADA BINTI RAZALI (2016524651) 

ANIS FIRDAUS BINTI SARUDIN (2016572319) 

                                                                  

         

Report submitted in partial fulfilment of the requirement 

for the degree of 

Bachelor of Science (Hons.) Management Mathematics 

Faculty of Computer and Mathematical Sciences 

DECEMBER 2018 

                                                                                   



ACKNOWLEDGEMENTS 

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

Firstly, l am grateful to Allah S.W.T for giving me the strength to complete this project 

successfully. I would like to express my gratitude to UiTM Campus Seremban 3 to give 

us an opportunity to undertake a complete final year project that such an interesting task. 

We are very thankful to our respected Final Year Project (MSP 660) subject's supervisor, 

Sir Zahari Bin Md Rodzi, who are very helpful, understanding, patience and kept showing 

his continuous support to us from the beginning until we have been able to complete our 

project. Without his guidance, we might have faced a lot of problems. His valuable 

guidance shall never be forgotten. We have no doubt that this project has helped us gain 

much practical knowledge and the experience has been unique. It was a pleasure to 

be under his supervision and word can never be enough to express our thankfulness towards 

him. 

We also would like to extend our gratitude to Sir Mohd Azdi Bin Maasar for guiding us 

during MSP 660 lectures. A lot of information and problem usually students make that he 

provided, will never thank him enough. Thank you for the endless support, giving us the 

right advice when we are in confusion and kind words that help us to make it through 

until the end of this project. 

And last but not least, we also take the opportunity to special thanks for our beloved 

family members, friends always give me an important inspiration and also all the people 

who involved for their moral support be it directly or indirectly. May Allah pay all their 

kindness. 

2 



TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ................................................................................................ 2 

TABLE OF CONTENTS .................................................................................................... 3 

ABSTRACT ........................................................................................................................ 9 

I. INTRODUCTION ....................................................................................................... 10 

1.1 Motivation ............................................................................................................. I 0 

1.2 Problem Statement ................................................................................................ 11 

1.3 Objective ............................................................................................................... 12 

1.4 Significance of The Research ................................................................................ 12 

I .5 Scope of The Research .......................................................................................... 13 

1.6 Definition of Term and Concept ........................................................................... 14 

2 LITERATURE REVIEW ............................................................................................ 16 

2.1 Background of Theory of Hesitant Fuzzy Sets in TOPS IS ................................... 16 

2.1.1 Theory of Fuzzy Sets ........................................................................................ 16 

2.1.2 Hesitant Fuzzy Sets in Multi-Criteria Decision Making (MCDM) ................... 17 

2.2 A Score Function in Hesitant Fuzzy Sets (HFS) ................................................... 18 

2.3 A Score Function in Other Fuzzy Sets .................................................................. 19 

3. METHODOLOGY AND IMPLEMENTATION ......................................................... 21 

·3.1 Preliminaries ......................................................................................................... 21 

3.2 Flow Chart of Score Function in Hesitant Fuzzy Sets by Multiple Criteria 

Decision Making ......................................................................................................... 24 

3.2.1 Methodology of Score Function in Hesitant Fuzzy Set By Multi-Criteria 

Decision Making (MCDM) ......................................................................................... 25 

3.3 Analysis of Score Function ................................................................................... 31 

3.4 The Application of New Distance Score Function of Hesitant Fuzzy Set (HFS) 

in Multiple Criteria Decision Making (MCDM) ......................................................... 39 

4. RESULT AND DlSCUSSION ..................................................................................... 63 

4.1 Comparison of The Result .................................................................................... 63 

4.2 Discussion of The Result ..................................................................................... 65 

5. CONCLUSIONS AND RECOMMENDATION .......................................................... 66 

3 



5.1 Conclusion ............................................................................................................. 66 

5.2 Recommendations ................................................................................................. 66 

REFERENCES .................................................................................................................. 68 

4 



ABSTRACT 

The hesitant fuzzy set has been proposed recently in providing an interesting expansion in 

a fuzzy set. This research applies hesitant fuzzy sets which is it presents the degree of the 

membership where the value possibility between zero and one. We analysed the seven 

types of score function which are arithmetic-mean score function, geometric-mean score 

function, minimum score function, maximum score function, product score function, 

bounded sum score function, and fractional score function. The new formula of distance 

method has been proposed based on Euclidean distance of score function by using the ideal 

solution in TOPSIS. Then, we apply the proposed method of distance score function in 

solving the multi-criteria decision making (MCDM) problem. Finally, the result of ranking 

the alternative using purpose distance method is consistent with the other ranking method. 
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