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Abstract:  In this  paper  Symmetric  Interval Valued Fuzzy Numbers are defined.   Method of obtaining the optimum cost of the Fuzzy 

assignment Problem in applying Symmetric Interval Valued Fuzzy Number is discussed.  The cost values of the Fuzzy Assignment 

Problem are taken as Symmetric Triangular Interval Valued Fuzzy Number and Symmetric Trapezoidal Interval Valued Fuzzy Number.    

The STIVFN and STrIVFN are converted into crisp values using the proposed ranking.  The optimum assignment schedule  of the Fuzzy 

Assignment Problem is obtained by Hungarian method.  A numerical example is given to illustrate the proposed method. 

Keywords: Triangular Fuzzy Number, Symmetric Triangular Fuzzy Number, Symmetric Triangular Interval Valued Fuzzy Number 

(STIVFN),  Symmetric Trapezoidal  Interval  Valued  Fuzzy Number (STrIVFN), Fuzzy Assignment Problem 

I. INTRODUCTION 

Assignment problem is a special type of Transportation Problem.  The objective of the assignment problem is to assign n number of 

origins to n number of destinations at a minimum cost (or maximum profit) under the assumption that each machine can perform 

each job but with varying degree of effectiveness.  Therefore the assignment problem is a special case of number of tasks (Jobs or 

Origins or Sources) assigned to an equal number of facilities (Machines or persons or Destinations) at a minimum cost (or 

maximum profit).  In real life situations the parameters of assignment problems are imprecise numbers instead of fixed real 

numbers.  In assignment problems the parameters like time and cost might vary due to different reasons. 

The concept of fuzzy set was introduced by Zadeh [20] in 1965 and it dealt with imprecision and vagueness in real life situations.   

Bellman and Zadeh [2] proposed the concept of decision making problem involving uncertainty and imprecision.  Sambue [11] 

presented in his doctoral research, the concept of Interval valued Fuzzy Numbers as ∅ fuzzy set.  Gorzalezany [4] Wang and Li [18] 

defined interval valued fuzzy numbers and extended their operations. Turken [15] defined interval valued strict preference with 

triples.  Wang [19] proposed ranking of triangular interval valued fuzzy numbers and interval distribution numbers. Shunmugapriya 

and Uthra [14] developed different types of interval valued fuzzy numbers and their ranking.   Annie Christi and  Shoba Kumari [1] 

proposed two stage fuzzy transportation problem using symmetric trapezoidal fuzzy number.  De and Bharti Yadev [3] discussed a 

general approach for solving assignment problems involving with fuzzy cost coefficients.  Jatinder Pal Singh and Neha Ishesh 

Thakur [5] proposed a novel method to solve assignment problem in fuzzy environment.  Kadhirvel and  Balamururgan [6] find the 

solution of the assignment problems using triangular and trapezoidal fuzzy number.  Nagoor Gani and Mohamed [7] find the  

solution of a fuzzy assignment problem by using a new ranking method.   Nareshkumar and Kumara Ghuru [8] discussed solving 

fuzzy transportation problem using symmetric triangular fuzzy number.  Nirmala and Anju [9] proposed cost minimization 

assignment problem using fuzzy quantifier.  Ruth Isabels and Uthra [10] proposed an application of  linguistic variables in 

assignment problem with fuzzy costs.  Sangeetha et.al.  

Studia Rosenthaliana (Journal for the Study of Research)

Volume XII, Issue II, February-2020

ISSN NO: 1781-7838

Page No:113



 

 

[12] discussed ranking of triangular fuzzy number  to solve an unbalanced assignment problem.   Shoba [13] proposed profit 

maximization of fuzzy assignment problem. Uthra et. al. [16,17] find the cost minimization of fuzzy assignment problem using 

symmetric triangular fuzzy number and symmetric Intuitionistic fuzzy numbers.   

In this paper a Fuzzy Assignment problem with two types of Symmetric Interval Valued Fuzzy Numbers is considered.  The 

assignment cost of the Fuzzy Assignment Problem is taken as STIVFN and STrIVFN. The STIVFN and STrIVFN  are converted 

into crisp values using the proposed centroid  ranking.  The problem is then solved by the usual Hungarian method to get the 

optimum assignment schedule and the minimum cost (or maximum profit). 

The rest of this paper organized as follows. In Section 2, some basic definitions, Arithmetic Operations of  STrIVFN and the 

proposed ranking of  STIVFN and STrIVFN are given.  Section 3,  presents introduction of Fuzzy Assignment Problem.   In Section 

4, procedure, numerical example for the proposed method and the comparative study are given followed by conclusion in section-5. 

II. DEFINITIONS 

A. Fuzzy Set 

Let A be a classical set, ��(�) be a function from A to [0,1]. A fuzzy set A with the membership function ��(�) is defined as � =

 {�, ��(�); � ∈ � ��� ��(�) ∈ [0,1]}. 

B. Intuitionistic Fuzzy Set 

Let X be a given set. An Intuitionistic Fuzzy Set A in X is given by,  where A={( x,  µA(x),��(�) ) | x ϵ X}  X→ [0, 1], where  µA(x) 

is the degree of membership of the element x in A and,  ��(�) is the degree of non membership of x in A and 0≤ µA(x) + ��(�) ≤ 1. 

C. Triangular Fuzzy Number 

A fuzzy number � = (��, ��, ��) is defined to be a triangular fuzzy number if its membership functions ��: � → [0,1] is equal to 

��(�) =  

⎩
⎪
⎨

⎪
⎧

� − ��

�� − ��
    �� � ∈ [��, ��]

1               � = ��
�� − �

�� − ��
    �� � ∈ [��, ��]

0          ��ℎ������

� 

It is denoted by � = (��, ��, ��) where �� is Core (A), �� is left width and �� is right width.  The geometric representation of 

Triangular Fuzzy Number is shown in figure-1.   Since, the shape of the Triangular Fuzzy Number A is usually a triangle it is called 

so. 
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Figure 1. Membership Function of Triangular Fuzzy Numbe 

The Parametric form of a Triangular Fuzzy Number is represented by     � = [�� − ��(1 − �),  �� + ��(1 − �)] 

D. Symmetric Triangular Fuzzy Number 

If �� = �� , then the Triangular Fuzzy Number � = (��, ��, ��) is called Symmetric Triangular Fuzzy Number.  It is denoted by 

� = (��, ��)  where �� is Core (A),  �� is left  width and right width of Core(A). 

The Parametric form of a Symmetric Triangular Fuzzy Number is represented by  

� = [�� − ��(1 − �),  �� + ��(1 − �)] 

E. Triangular  Interval Valued Fuzzy Number 

A triangular interval valued fuzzy number is denoted by � = {(��, ��, ��), (��, ��, ��) ;  ��
� , ��

�}  

0 ≤ ��
� ≤ ��

� ≤ 1  if its membership functions are as follows 

��
� (�) =  

⎩
⎪⎪
⎨

⎪⎪
⎧

��
� (� − ��)

�� − ��

    �� � ∈ [��, ��]

1               � = ��

��
� −

��
� (� − ��)

�� − ��

    �� � ∈ [��, ��]

0          ��ℎ������

� 

��
�(�) =  

⎩
⎪⎪
⎨

⎪⎪
⎧

��
�(� − ��)

�� − ��

    �� � ∈ [��, ��]

1               � = ��

��
� −

��
�(� − ��)

�� − ��

    �� � ∈ [��, ��]

0          ��ℎ������

� 

It is denoted by � = {(��, ��, ��), (��, ��, ��) ;  ��
� , ��

�} where ��, b1 is  Core (A), as, b2 is left width and ��, b3 is right width. 

F. Symmetric Triangular Interval valued  Fuzzy Number 

If �� = ��  ��� �� = ��   then the Triangular Fuzzy Number � = {(��, ��, ��), (��, ��, ��) ; ��
� , ��

�} is called Symmetric Triangular 

Fuzzy Number.  It is denoted by � = {(��, ��, ��), (��, ��, ��) ;  ��
� , ��

�}  where �� , b1 is Core (A),  �� , b2 is left  width and right 

width of Core(A). 
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G. Trapezoidal Fuzzy Number  

 A fuzzy number A is a trapezoidal fuzzy number denoted by A = (a,b,c,d) where a,b,c and d  are real numbers and its 

membership function
   

 ��(�) is given below 

��(�) =

⎩
⎪
⎪
⎨

⎪
⎪
⎧

0             ��  � ≤ ��
� − �

� − �
       �� � ≤ � ≤ �

      1              �� � ≤ � ≤ �
� −  �

� − �
        �� � ≤ � ≤ �

0            �� � ≥ �

� 

 

H. Symmetric Trapezoidal Fuzzy Number 

A fuzzy number � = (�, �, �, �) is said to be Symmetric Trapezoidal fuzzy number if its membership function ��(�)is given by  

��(�) =

⎩
⎪
⎨

⎪
⎧

 (� + (� − �))

�
, (� − �) ≤ � ≤ �

1,                  � < � < �
((� + �) −  �)

�
,           � ≤ � ≤ (� + �)

0                        ��ℎ������

� 

 

I.  Trapezoidal Interval Valued Fuzzy Number (TrIVFN) 

A Trapezoidal Interval Valued Fuzzy Number is defined by  � = [(�, �, �, �), (��, ��, �� , ��); (��
� , ��

�)] 0 ≤ ��
� ≤ ��

� ≤ 1  if its 

membership function is given below 

��
� (�) =

⎩
⎪⎪
⎨

⎪⎪
⎧

��
�  (� − �)

� − �
, � ≤ � ≤ �

��
� ,                  � < � < �

��
� −

(��
� )(� − �)

� − �
,     � ≤ � ≤ �

0                        ��ℎ������

� 

��
�(�) =

⎩
⎪⎪
⎨

⎪⎪
⎧

��
� (� − ��)

�� − ��

, �� ≤ � ≤ ��

��
�,                          �� < � < ��

��
� −

(��
�)(� − ��)

�� − ��

,      �� ≤ � ≤ ��)

0                        ��ℎ������

� 
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J. Symmetric Trapezoidal Interval Valued Fuzzy Number (STrIVFN) 

A fuzzy number � = [(�, �, �, �), (��, ��, ����); (��
� , ��

�)] is said to be Symmetric Trapezoidal Interval Valued Fuzzy Number if its 

membership function is given below 

��
� (�) =

⎩
⎪⎪
⎨

⎪⎪
⎧

��
�  (� + (� − �))

�
, (� − �) ≤ � ≤ �

��
� ,                  � < � < �

��
� −

(��
� )((� + �) −  �)

�
,           � ≤ � ≤ (� + �)

0                        ��ℎ������

� 

                                                         ��
�(�) =

⎩
⎪
⎨

⎪
⎧

��
�  (��(�����)

��
, (  �� − ��) ≤ � ≤ ��

��
�,                          �� < � < ��

��
� −

(��
�)((�����)� �)

��
,      �� ≤ � ≤ (�� + ��)

0                        ��ℎ������

�j 

K.  Proposed Ranking for STIVFN 

If � = {(��, ��, ��), (��, ��, ��) ;  ��
� , ��

�} is a Symmetric Triangular Interval valued  Fuzzy Number  we define �(��
� ) =

�
��� �� ���

�
∗

��
�

�
� and �(��

�) = �
��� �� ���

�
∗

��
�

�
� then 

�(�) =  
��  

� ����
� ����

� ����
��

��  
� ���

�     

L. Proposed Ranking for STrIVFN 

If [(�, �, �, �), (��, ��, ����); (��
� , ��

�)] is a Symmetric Triangular Interval valued  Fuzzy Number  we define 

�(��
� ) = �

�����������

��
∗

���
�

��
� and �(��

�) = �
���� ��� ��������

��
∗

���
�

�� � then 

�(�) =  
��  

� ����
� ����

� ����
��

��  
� ���

�     

M.  Arithmetic Operations of Symmetric Trapezoidal Interval Valued Fuzzy Number 

Let � = [(�, �, �, �), (��, ��, ��, ��); (��
� , ��

�)] and  � = [(�, �, �, �), (��, ��, �����); (��
� , ��

�)] be  two  STrIVFN,  the arithmetic 

operations on A and B is given below: 

1.Addition 
� + � = [(� + �, � + �, � + ��, � + ��), (�� + ��, �� + �� + � + ��, � + ��)]; �, �]   
Where u = min(��

� , ��
� )  , v = max (��

�, ��
�) 

2. Subtraction 
� − � = [(� − �, � − �, � + ��, � + ��), (�� − ��, �� − ��, � + ��, � + ��)]; �, �]   
Where u = min(��

� , ��
� )  , v = max (��

�, ��
�) 
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3. Scalar Multiplication 

K[(�, �, �, �), (��, ��, ��, ��); (��
� , ��

�)]= �  
(��, ��, ��, ��), (���, ���, ���, ���) ; �, �  �� � > 0

(��, ��, − ��, − ��), (���, ���, −���, −���); �, � �� � < 0
� 

Where u = min(��
� , ��

� )  , v = max (��
�, ��

�) 
 

III.  FUZZY ASSIGNMENT PROBLEM 

Consider the situation of assigning n machines to n jobs and each machine is capable of doing each job at different costs.  Let ��� 
∗  be 

the fuzzy cost of assigning the ith machine to the jth job. Let ��� be the decision variable denoting the assignment of the ith machine to 

the jth job.  The objective is to minimize the total cost. The mathematical model of the Fuzzy Assignment Problem is given by 

 
 
 
 
Minimize �∗ = ∑ ∑ ��� 

∗ ���
�
���

�
���  

                                      Subject to : 

� ��� = 1, ��� � = 1,2 … … . . �

�

���

 

� ��� = 1, ��� � = 1,2 … … . . �

�

���

 

                                          ��� ∈ [0,1] 

                                 Where   ��� = �
1, �� �ℎ� ������ℎ��� �� �������� �� ��� ���

  0, �� �ℎ� ������ℎ��� �� ��� �������� �� ��� ���
� 

                                   Where  ��� 
∗ is Symmetric Interval Valued Fuzzy Number. 

 
IV. PROCEDURE 

 
1.  Consider the Fuzzy Assignment problem with ‘n’ number of rows and ‘n’ number of columns. 
2.  First convert the cost values of the fuzzy assignment problem into crisp values by using proposed ranking. 
3.  Check the condition that the fuzzy assignment problem is balanced. 
            (i) If balanced go to step 5 (Number of rows = Number of Columns) 
           (ii) If not balanced go to step 4 (Number of rows ≠ Number of Columns) 
4.  If the given Fuzzy Assignment problem is not balanced,  then add dummy row (or) dummy 
    Column with cost value as zero to make the fuzzy assignment problem a balanced one.. 
5.  Obtain the optimum assignment schedule by Hungarian method. 

 
Example-1: Symmetric Triangular Interval Valued Fuzzy Number(STIVFN) 

Consider a Fuzzy Assignment Problem with rows representing 4 machines M1, M2, M3, M4  and columns representing the 4 Jobs J1, 

J2, J3, J4.  In this Fuzzy Assignment Problem the cost matrix ��� 
∗  elements are Symmetric Triangular Interval valued Fuzzy Numbers.  

Here we consider the ��
� = ��

� = 1.  The problem is to find the minimum cost. 
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The cost matrix of the Fuzzy Assignment Problem is given below. 

⎝

⎛

(0,2,2), (−1,1,1) (4,8,8), (3,7,7) (28,30,30). (27,29,29) (44,48,48), (43,47,47)

(4,8,8), (3,7,7) (1,2,3), (0,1,1) (33,36,36), (32,35,35) (37,40,40), (36,39,39)
(23,25,25), (22,24,24) (44,48,48)(43,47,47) (1,2,2), (0,1,1) (0,2,2), (−1,1,1)
(37,40,40), (36,39,39) (4,8,8), (3,7,7) (15,18,18), (14,17,17) (15,18,18), (14,17,17)⎠

⎞ 

Using proposed  ranking, the crisp values of the above problem is  

�

0.275 2.035 9.505 15.235
2.035 0.385 11.385 12.705
7.865 15.235 0.385 0.275

12.705 2.035 5.445 5.445

� 

Number of rows = Number of columns. 

Therefore the fuzzy assignment problem is balanced.  

Now, the assignment problem is solved by Hungarian method. The assignment schedule of the fuzzy assignment problem is as 

follows. 

�

(0) 3.41 7.47 13.31

0 (0) 7.89 9.05
9.24 18.26 0 (0)

9.02 0 (0) 0

� 

The assignment schedule of this problem is �� → �� , �� → ��, �� → ��  , �� → ��   

The assignment cost = 0.275 + 0.385 + 0.27 + 5.445 = 6.38. 

Example-2 : Symmetric Trapezoidal Interval Valued Fuzzy Number (STrIVFN) 

Consider a Fuzzy Assignment Problem with rows representing 4 machines M1, M2, M3, M4  and columns representing the 4 Jobs J1, 

J2, J3, J4.  In this Fuzzy Assignment Problem the cost matrix ��� 
∗  elements are Symmetric Trapezoidal Interval valued Fuzzy 

Numbers.  Here we consider the ��
� = ��

� = 1.  The problem is to find the minimum cost. 

The cost matrix of the Fuzzy Assignment Problem is given below. 

⎝

⎛

(1,2,3,3), (0,1,2,2) (1,3,4,4), (0,2,3,3) (9,11,12,12). (8,10,11,11) (5,7,8,8), (4,6,7,7)

(0,1,2,2), (−1,0,1,1) (1,2,3,3), (0,1,2,2) (5,6,7,7), (4,5,6,6) (0,1,2,2), (−1,0,1,1)
(3,5,6,6), (2,4,5,5) (5,8,9,9)(4,7,8,8) (12,15,16,16), (11,14,15.15) (7,9,10,10), (6,8,9,9)

(5,7,8,8), (4,6,7,7) (1,5,6,6), (0,4,5,5) (1,3,4,4), (0,2,3,3) (1,2,3,3), (0,1,2,2) ⎠

⎞ 
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Using proposed  ranking, the crisp values of the above problem is  

�

0.735 1.085 4.195 2.635
0345 0.735 2.295 0.345
1.86 2.985 5.705 3.415

2.635 1.775 1.085 0.735

� 

Number of rows = Number of columns. 

Therefore the fuzzy assignment problem is balanced.  

Now, the assignment problem is solved by Hungarian method. The assignment schedule of the fuzzy assignment problem is as 

follows. 

�

0.775 (0) 1.51 1.9
0.775 0.04 1.6 (0)

(0) 0 2.72 0.78

2.675 0.19 (0) 0

� 

 

The assignment schedule of this problem is �� → �� , �� → 4, �� → ��� , �� → ��   

The assignment cost = 0.735 + 0.345 + 1.86 + 1.085 = 4.025. 

Comparative Study: 

Symmetric Triangular Interval Valued Fuzzy Number (STIVFN) 

S.No. Ranking Methods Optimal Solution 

1 (��������)

�
+

(��������)

�

2
 

19.33 

2 Proposed Method 6.38 

 

Symmetric Trapezoidal Interval Valued Fuzzy Number (STrIVFN) 

S.No. Ranking Methods Optimal Solution 

1 (��������� ����)

��
+

(�������������)

��

2
 

11.23 

2 Proposed Method 4.023 
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V. CONCLUSION 

In this paper, two types of Symmetric Interval Valued Fuzzy Numbers are defined.   We propose an optimum solution of the Fuzzy 

Assignment Problem whose costs are taken  as Symmetric Interval Valued Fuzzy Numbers.  Two types of ranking functions for 

STIVFN and STrIVFN are compared.  The comparative study reveals a better ranking for both STIVFN and STrIVFN.   For Fuzzy 

Assignment Problems involving imprecise and vague data, the proposed approach would be effective. 
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