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ABSTRACT 

 

The subject of assignment issues is fascinating, and it is constantly used to solve difficulties in engineering and management 

science. We suggested a novel ranking approach in trapezoidal fuzzy numbers to get the best answer in this research. The 

ranking system is entirely responsible for the best answer. Value costs are characterized by trapezoidal fuzzy numbers. When 

making decisions under uncertain environment, ranking of fuzzy numbers is extremely significant. This rating approach is the 

most dependable, easy to use, and applicable to all sorts of assignment difficulties. Our objective is to use a novel ranking 

algorithm to convert fuzzy data into crisp values. In assignment problem, we use crisp values. Our objective is to use a novel 

ranking algorithm to transform fuzzy data into crisp values. In the assignment issue, we use crisp values. The Fuzzy 

Hungarian Method is then used to find the best solution to the fuzzy assignment problem. It is clear from the numerical 

examples that the suggested ranking measure is simple to calculate and cost-effective for a fuzzy assignment issue, and it 

delivers much higher optimum value. 
 

Keywords: Fuzzy set, Fuzzy number, trapezoidal fuzzy number, Fuzzy assignment problem, New Ranking Technique. 

 
1. INTRODUCTION 

 

A specific sort of linear programming issue is the Assignment Problem. The assignment problem is similar to how real-world 

problems are solved. Assignment issue is a fantastic subject that is constantly used to solve difficulties in engineering and 

management science, as well as being widely used in industrial and service systems. In a job assignment problem, n jobs 

must be assigned to n people based on their ability to complete the task. Cij signifies the cost of assigning the jth work to the 

ith individual in an assignment dilemma. We suppose that each individual can only do one job and that each person can only 

do one job.The aim is to select the smallest assignment possible such that the overall cost of all tasks is as low as possible or 

the total profit is as high as possible. In 1965, Zadeh [26] was the first to develop the fuzzy set as a mathematical expression 

of imprecision or indistinctness in everyday life. Various ways to solve FLP issues were offered by a number of authors. 

Researchers like F.Choobinesh and H.Li [10], R.R.Yager [25], S.H.Chen[8], R,Ramesh, and S.kumaraghuru [19] have 

studied ranking systems. Bortolan and Degani [1] evaluated and contrasted a few of these ranking systems. Chen and H 

Wang [6] evaluated the existing methods for ranking fuzzy numbers and found that each strategy had flaws in various areas, 

such as indiscrimination and difficult interpretation.The optimal solution of the transportation issue with fuzzy cost 

coefficients, according to S.Chanas and D.Kuchta [2]. The fuzzy variables in decision making are presented by Jain R [13]. 

Lee and Chen [15] investigated the various forms of fuzzy numbers and also their different aberrations. The ranking 

techniques of fuzzy numbers are revised by Wang YJ and H.S Lee [23]. We introduced a novel strategy for ranking 

trapezoidal fuzzy numbers in this study. To demonstrate this proposed strategy, instances are provided. Because the 

suggested ranking technique is straightforward and straightforward, it is simple to comprehend and use, making it simple to 

identify the fuzzy optimal solution to fuzzy assignment issues that arise in real-world situations. 
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2. PRELIMINARIES 

 

2.1 Definition - Fuzzy Set 

A fuzzy set A%is a subset of a universe of discourse X, which is characterized by a membership function ( )
A

x representing 

a mapping
A

%:  0,1X → . The function value of ( )
A

x% is called the membership value, which represents the degree of truth 

that x is an element of fuzzy set A%.  

2.2 Definition - Fuzzy Number 

A fuzzy set A%defined on the set of real numbers R is said to be a fuzzy number and its membership function : [0,1]A R →%

has the following characteristics, 

(i) A%is convex. 

 ( )1 2 1 2(1 ) min( ( ), ( )),
A A A

x x x x    + − % % %

   1 2, , 0,1 .x x x   
 

(ii) A%is normal if max ( ) 1
A

x =% . 

(iii) A%is piecewise continuous.  

 

2.3 Definition - Non­Negative Fuzzy Number 

A fuzzy number A
~

 is said to be non­negative fuzzy number if and  only  
( ) 0,   0

A
x x =  

 

 

2.4 Definition - Trapezoidal Fuzzy Number 

A fuzzy number ( , , , )A a b c d=  is called a trapezoidal fuzzy number, if its membership function 
A

  is defined by 

𝜇𝐴(x) = 

{
 
 

 
 

0     𝑖𝑓 𝑥 < 𝑎
𝑥−𝑎

𝑏−𝑎
,    𝑖𝑓 𝑎 < 𝑥 ≤ 𝑏

1,      𝑖𝑓 𝑏 < 𝑥 < 𝑐
𝑑−𝑥

𝑑−𝑐
   𝑖𝑓 𝑐 ≤ 𝑥 < 𝑑

0  ,    𝑖𝑓𝑑 > 𝑑

 

The trapezoidal fuzzy number A  is denoted by quadruplet ( , , , )A a b c d= and has the shape of a trapezoid. 

 

Figure: 1 Membership function of Trapezoidal fuzzy number A  
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2.5 Definition 

A trapezoidal fuzzy number ( ), , ,  A a b c d= is said  to be  non­negative  (non  positive) trapezoidal fuzzy number. i.e. 𝐴 ̃ ≥

0 (𝐴 ̃ ≤ 0)if and  only if𝑎 ≥ 0 (𝑐 ≤ 0).     A trapezoidal fuzzy number is said to be positive (negative) trapezoidal fuzzy 

number  

i.e.𝐴 ̃ > 0 (𝐴 ̃ < 0) if and  only if 0( 0)a c  . 

2.6 Definition  

Two trapezoidal fuzzy number ( )1 , , ,  A a b c d=  and ( )2 , , ,  A e f g h= are said  to be  equal. i.e. 1 2  A A=  if and only if 

a=e, b=f, c=g, d=h. 

2.7   𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧   𝜶–cut 

An  -cut of a fuzzy set A  is a Crisp set aA  that has all the elements of the entire set X  that has a membership grade in 

A  greater than or equal to specified value of  .  

 Thus  / ( )
A

A x X x =   , 0 1  . 

2.8 Definition - Arithmetic Operations of Trapezoidal Fuzzy Numbers 

         Let ( )1 2 3 4, , ,  A a a a a=  and ( )1 2 3 4, , ,  B b b b b=  be two non-negative trapezoidal fuzzy number then 

(i) ( ) ( )1 2 3 4 1 2 3 4 1 1 2 2 3 3 4 4  , , ,   , , ,   ( , , , )A B a a a a b b b b a b a b a b a b =  = + + + +  

(ii) ( ) ( )1 2 3 4 1 2 3 4 1 4 2 3 3 2 4 2  , , ,   , , ,   ( , , , )A B a a a a b b b b a b a b a b a b− = − = − − − −  

(iii) ( )1 2 3 4 4 3 2 1, , ,   ( , , , )A a a a a a a a a− = − = − − − −  

(iv) ( ) ( )1 2 3 4 1 2 3 4 1 1 2 2 3 3 4 4  , , ,   , , , ( , , , )A B a a a a b b b b a b a b a b a b =  =  

(v).     4 3 2 1

1 1 1 1 1, , ,
a a a aA

   
   

 

3. PROPOSED RANKING PROCEDURE 

We proposed a novelranking for trapezoidal fuzzy numbers in this chapter. Ranking algorithms convert a fuzzy number into a 

crisp number. The below are some of the processes in the mathematical model for getting an optimal solution: 

 

3.1 Proposed Ranking Function 

This following membership function is used by us. 

𝜇𝐴(x) ={

𝑥−𝑎

𝑏−𝑎
,    𝑖𝑓 𝑎 < 𝑥 ≤ 𝑏

1,      𝑖𝑓 𝑏 < 𝑥 ≤ 𝑐
𝑑−𝑥

𝑑−𝑐
   𝑖𝑓 𝑐 ≤ 𝑥 < 𝑑
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By using cut− , where thenand  ,10  ]1,0[    

𝛼 =
𝑥−𝑎

𝑏−𝑎
  and  𝛼 =

𝑑−𝑥

𝑑−𝑐
 

x = a + 𝛼(𝑏 − 𝑎) = 𝐴𝐿𝛼  and   x = d - 𝛼(𝑑 − 𝑐)  = 𝐴𝑈𝛼 

( )

( )dcba

cddaba

d
cddaba

AR

AA
Amwhere

dAmAR

UL

+++=

−−+−+=








 −−+−+
=

+
=

=





2

1
         

         

))(()())(()(
2

1
         

 
2

)()(
)

~
(

2
)( 

)()
~

(

1

0

21

0

1

0

21

0

1

0

1

0
















 

 

4. THE GENERAL ASSIGNMENT PROBLEM 

The general assignment problem can be represented mathematically as follows: 

Minimize 
= =

=

n

i

n

j
ijij xcZ

1 1

 

 Subject to  niforx

n

j
ij ,......,3,2,11

1

==
=

 

 njforx

n

i
ij ,......,3,2,11

1

==
=

 

                                      and 1  0 orxij =  

 









=

otherwise

 jobjassigned   person isif the i

x

thth

ij

0

  1

 

 

4.1 Fuzzy Assignment Problem 

 

The general fuzzy assignment problem can be mathematically stated as follows:  
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 Minimize 
= =

=

n

i

n

j
ijij xcZ

1 1

~
 

 Subject to   niforx

n

j
ij ,......,3,2,11

1

==
=

 

njforx

n

i
ij ,......,3,2,11

1

==
=

 

 and 1  0 orxij =  

 









=

otherwise

 jobjassigned   person isif the i

x

thth

ij

0

  1

 

 

 

4.2. Hungarian Assignment Algorithm 

 

Step 1: Check whether the problem is balanced or unbalanced.  

(i) If the number of rows and columns are equal, the problem is said to be balanced. 

(ii) Otherwise, unbalanced. 

Step 2: If the problem is balanced, then move to Step 6. If the problem is unbalanced, add dummy variable whose entries are 

zeros and make it balanced, then move to Step 6.   

Step 3: Use the following Hungarian method to solve the assignment problem 

Hungarian Algorithm: 

Step (i): Choose the smallest element in each row and subtract with each element in the corresponding row. 

Step (ii): Choose the smallest element in each column and subtract with each element in the corresponding column. 

Step (iii): Cover all the zero entries of the cost matrix by drawing minimum number of lines through appropriate rows and 

columns. 

Step (iv): To check optimality, 

• The problem is solved if the minimum number of lines covering zero elements in the cost matrix (square matrix) 

equal to n (the number of rows or columns) 

• If the minimum number of lines is less than n, then proceed to Step (v). 

Step (v): Determine the smallest element which is not covered by any line. Add that element with the intersected elements 

by lines and subtract with uncovered elements by lines. Go to Step (iii) until the optimality is reached. 

Step 4: Optimum allocation is determined for the problem. 

4.3 Numerical Example 

A,B,C,D are the four sources of people in a corporation, while I,II,III,IV are the four destinations of jobs. The cost 

matrix[Cij] is presented, using trapezoidal fuzzy integers as its entries. The goal is to determine the best assignment such that 

the overall cost of the work allocated is as low as possible. 
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Persons 
Jobs 

I II III IV 

A (3,5,7,9) (5,8,11,12) (9,10,11,14) (5,8,11,12) 

B (7,8,10,11) (3,5,7,9) (6,8,10,12) (5,8,9,10) 

C (3,4,5,8) (5,7,11,13) (8,12,13,15) (4,6,8,10) 

D (6,8,10,12) (2,5,6,7) (2,3,5,6) (5,6,10,11) 

 

To covert crisp value  numbers, the suggested ranking algorithm for trapezoidal fuzzy numbers was used,

( )dcbaAR +++=
2

1
 )

~
(   

For ranking technique for trapezoidal fuzzy number is (3,5,7,9) to covert crisp value is 6

 ( ) 69753
2

1
 )

~
( =+++=AR

 

FUZZY ASSIGNMENT PROBLEM 

Persons 
Jobs 

I II III IV 

A 6 9 11 9 

B 9 6 9 8 

C 5 9 12 7 

D 9 5 4 8 

Applying Hungarian method, we get the optimal solution. 

A→I, B→II, C→IV, D→III 

Minimum Total Cost = Rs.(6+6+4+7) = Rs 23. 

 

5.  CONCLUSION 

In this research, a novel ranking methodology in trapezoidal fuzzy numbers is used to propose a straightforward way of 

tackling fuzzy assignment problems. We concluded that the findings were good, which was supported by numerical 

examples. Each ranking system reflects a unique perspective on ambiguous numbers. The majority of the time, selecting a 

method is a question of personal preference. We find that the Ranking function approach is a very effective way to solve 

fuzzy situations. The technique suggested in this research offers system managers and practitioners with useful information. 
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