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Abstract 

The aim of this paper is to obtain an optimal solution for the Intuitionistic Fuzzy 

Assignment Problem using Symmetric Octagonal Intuitionistic Fuzzy Number. The costs of the 

Intuitionistic Fuzzy Assignment Problem are taken as Symmetric Octagonal Intuitionistic 

Fuzzy Numbers. The costs are defuzzified into crisp values using the proposed ranking. The 

Intuitionistic Fuzzy Assignment Problem is solved by Hungarian method. An example 

illustrates the proposed method.  

1. Introduction 

Assignment problem is a particular kind of linear programming problem 

which deals with the allocation of the various resources to the various 

activities on one to one basis. It does it in such a way that the cost or time 

involved in the process is minimum and profit or sale is maximum. Suppose 
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there are ‘n’ facilities and ‘n’ jobs it is clear that in this case, there will be n 

assignments. Each facility or say machine can perform each job, one at time. 

But there should be certain procedure by which assignment should be made 

so that the profit is maximized or the cost or time is minimized.  

In real life, there are many situations, where it is impossible to get 

precise data for the cost parameters, due to complexity and uncertainty of 

information. Therefore, it is desirable to apply fuzzy sets to eliminate the 

impreciseness and vagueness. 

The concept of fuzzy set was introduced by Zadeh [13] in 1965 and it dealt 

with imprecision, vagueness in real life situations. In 1970, Bellman and 

Zadeh [4] proposed the concept of decision making problems involving 

uncertainty and imprecision. K. T. Attanasov [1], [2], [3] introduced 

Intuitionistic fuzzy sets and their applications to deal with vagueness. W. L. 

Gau and D. J. Buehrer [7] discussed the concept of vague sets. Bustine and 

Burillo [5] insisted that vague sets are intuitionistic fuzzy sets. 

Dhanalakshmi V. and Felbin C. Kennedy [6] proposed the ranking algorithm 

for symmetric octagonal Fuzzy Numbers. G. Menaka [8] and Rajarajeswari, 

G. Menaka [10] proposed a new approach for ranking of octagonal 

intuitionistic fuzzy numbers. G. Sahaya Sudha, K. R. Vijayalakshmi [11] 

presented a value and ambiguity based ranking of a symmetric hexagonal 

intuitionistic fuzzy numbers in decision making. R. Parvathi, C. Malathi [9] 

listed the Arithmetic Operations on Symmetric Trapezoidal Intuitionistic 

Fuzzy Numbers using  ,  cuts. G. Uthra et al. [12] defined the Arithmetic 

Operations on Symmetric Octagonal Intuitionistic Fuzzy Numbers. 

In this paper, an Intuitionistic Fuzzy Assignment Problem is considered. 

The cost values of the Intuitionistic Fuzzy Assignment Problem are taken as 

Symmetric Octagonal Intuitionistic Fuzzy Numbers. The Symmetric 

Octagonal Intuitionistic Fuzzy Numbers are converted into crisp values using 

proposed ranking procedure. The problem is then solved by the usual 

Hungarian Method. 

The rest of this paper is organized as follows. In Section 2, some basic 

definitions and arithmetic operations of Symmetric Octagonal Intuitionistic 

Fuzzy Numbers are given. Section 3 presents introduction of Intuitionistic 

Fuzzy Assignment Problem. In Section 4, procedure and numerical example 

for the proposed method are given followed by conclusion in section 5. 
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2. Definitions 

Definition 2.1. Fuzzy Set. Let A be a classical set,  xA  be a function 

from A to  .1,0  A fuzzy set A with the membership function  xA  is defined 

as    AxxxA A  ;,  and     .1,0 xA   

Definition 2.2. Intuitionistic Fuzzy Set. Let X be a given set. An 

Intuitionistic Fuzzy Set A in X is given by, where      XxxxxA AA  |,,  

 ,1,0X  where  xA  is the degree of membership of the element x in A 

and  xA  is the degree of non membership of x in A and 

    .10  xx AA  

Definition 2.3. Octagonal Intuitionistic Fuzzy Number (OIFN).  An 

OIFN is specified by   ;,,,,,,, 87654321 aaaaaaaaA   

 87654321 ,,,,,,, aaaaaaaa   where ,,,,,,,,,, 2187654321 aaaaaaaaaa   

876543 ,,,,, aaaaaa   are real numbers and its membership and non-

membership functions are given below.  
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Figure 1. Diagrammatic Representation of OIFN. 

Definition 2.4. Symmetric Octagonal Intuitionistic Fuzzy Number 

(SOIFN). 

A SOIFN is given by  UULLLL aaarasratsraA ,,,,,0   

  UULLLLUU aaarasratsratsrasrar  ,,,,,;,,  

tsrasrar UU  ,,  where ,,, rasratsra LLL   

,,,,,,,, rasratsratsrasraraaa LLLUUUUL   

tsrasraraaa UUUUL  ,,,,   are real numbers such that 

  rarasrasratsratsra LLLLLL  

 UUUUUUUL atsrasrasrararaaa  

tsr   and its membership and non-membership functions are given 

below 
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Diagrammatic representation of SOIFN. 

where 21321 ,,,, UUULLLLLL araaraasraatsraa   

sraatsraaatsraasra LLLLLUUU  213 ,,,  

.,,, 3213 tsraasraaraaraa UUUUUULL    
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Definition 2.5. Arithmetic Operations on SOIFN. 

If   111111110 ,,,,,, raraaarasratsraA UUULLLL  

  UUULLLLU araaarasratsratsras  11111111111 ,,,,,;,   

  LLLLoU brbsrbtsrbBtsrasr ,,, 22222211111    

  ,,;,,, 22222222222 srbtsrbtsrbsrbrbb LLUUUU   

 2222222 ,,,,, tsrbsrbrbbbrb UUUULL  are two SOIFNs 

then. 

1. Addition        ,, srbatsrbaBA LLLLoo   

           uUUUUUUULLLL basrbarbababarba ,,,,,  

            ,,,,; LLLLLLLL barbasrbatsrbatsr   

         .,,, tsrbasrbarbaba UUUUUUUU   

Where .,,,,, 222121212121 rrrsssttttttsssrrr   

2. Subtraction 

          LULULULoo arbasrbatsrbaBA ,,, 

         ;,,,, tsrbasrbarbabab LULULUUUL 

           ULLULULUL abarbasrbatsrba ,,,,  

         .,,, tsrbasrbarbab LULULUU 


  Where 

rrrsssttttttsssrrr  212121212121 ,,,,,   

3. Scalar Multiplication 
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4. Additive Image  

          ,,,,,, sraraaarasratsraA LLLUUUUo   
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          ,,,,,, raaarasratsratsra LLUUUUL 

   ., tsrasra LL   

Definition 2.6. Ranking of Symmetric Octagonal Intuitionistic 

Fuzzy Number (SOIFN) 

The ranking function of Symmetric Octagonal Intuitionistic Fuzzy 

Number  876321876321 ,,,,,,,;,,,,,,, aaaaaaaaaaaaaaaaA ULULso   maps 

the set of all Fuzzy Numbers to a set of real numbers defined as 

      sososo AMagAMagMaxAR  ,  and similarly   MaxBR so   

    soso BMagBMag  ,  where    6321 aaaaaaAMag ULso   

  .
8

8 876321
87

aaaaaaaa
AMagaa UL

so


   

Remark. If soA  and soB  are two Symmetric Octagonal Intuitionistic 

Fuzzy Numbers. Then 

(i)    sosososo BMagAMagifBA    and    soso BMagAMag    

(ii)    sosososo BMagAMagifBA    and    soso BMagAMag    

(iii)    sosososo BMagAMagifBA    and    .soso BMagAMag    

3. Intuitionistic 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 
ijC  be an 

Intuitionistic fuzzy cost of assigning the thi  machine to the 
thj  job. Let ijx  

be the decision variable denoting the assignment of the thi  machine to the 

thj  job. The objective is to minimize the total cost.  

The mathematical model of an Intuitionistic Fuzzy Assignment Problem 

is given by 

Minimize .

1 1


 
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ijijxCz  
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Subject to 
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ij njforx

1

2,1,1   






n

j

ij niforx

1

2,1,1   

 1,0ijx  where 





jobto assigned is machinetheif,0

jobto assigned is machinetheif,1
thth

thth

ij
ji

ji
x  

 876321 ,,,,,,,
ijijij

U
ij

L
ijijijijij CCCCCCCCC   

 .,,,,,,, 876321 
ijijij

U
ij

L
ijijijij CCCCCCCC  

4. Procedure 

1. Consider the Intuitionistic Fuzzy Assignment Problem whose cost 

values are Symmetric Octagonal Intuitionistic Fuzzy Numbers.  

2. Symmetric Octagonal Intuitionistic Fuzzy Numbers are defuzzified into 

crisp values using proposed ranking. 

3. Check whether the Intuitionistic Fuzzy Assignment Problem is 

balanced.  

(i) If balanced go to step 5 (no. of rows = no. of columns)  

(ii) If not balanced go to step 4 (no. of rows ≠ no. of columns)  

4. If the given Intuitionistic Fuzzy assignment problem is not balanced 

then add dummy row (or) dummy column to change the problem into 

balanced. (the cost value is zero for dummy row/dummy column). 

5. Solve the assignment problem by the usual Hungarian method to get 

the optimal solution. 

Example. An Intuitionistic Fuzzy Assignment problem with rows 

representing 3 machines 321 ,, MMM  and columns representing the 3 jobs 

321 ,, JJJ  is considered. The cost matrix 
ijC  whose elements are Symmetric 
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Octagonal Intuitionistic Fuzzy Numbers is given below.  

   

   

   







25,22,19,16,14,11,8,5;22,20,18,14,12,10,820,17,14,11,9,6,3,0;17,15,13,11,9,7,5,3

20,17,14,11,9,6,3,0;17,15,13,11,9,7,5,327,24,21,18,16,13,10,9;24,22,20,18,16,14,12,10

23,20,17,14,12,9,6,3;20,18,16,14,12,10,8,621,18,15,12,10,7,4,1;18,16,14,12,10,8,6,4
 

 

 

 

.

24,21,18,15,13,10,7,4;21,19,17,15,16,11,9,7

21,18,15,12,10,7,4,1;18,16,14,12,10,8,6,4

26,23,20,17,15,12,9,6;23,21,19,17,15,13,11,9









 

Using proposed ranking, the defuzzification of the above problem is  

.

141510

111017

161311

















 

Here Number of Rows = Number of Columns. 

Therefore the Intuitionistic Fuzzy Assignment Problem is balanced.  

Now, the Intuitionistic Fuzzy Assignment Problem is solved by 

Hungarian Method. 

The assignment Schedule of the Intuitionistic Fuzzy Assignment Problem 

is as follows.  

 

 

 

.

350

009

200

















 

The Fuzzy Assignment Schedule is .,, 133221 JMJMJM   

The Optimum Assignment .33101113 Cost  

5. Conclusion 

In this paper, we obtain the optimal solution of Intuitionistic Fuzzy 

Assignment problem whose cost values are taken as Symmetric Octagonal 

Fuzzy Numbers. The Symmetric Octagonal Intuitionistic Fuzzy Numbers are 

converted into crisp values using proposed ranking. The optimum assignment 

schedule of the Intuitionistic Fuzzy Assignment problem is obtained by 

Hungarian Method. In Intuitionistic Fuzzy Assignment Problems involving 

imprecise data, we hope that this approach will be effective. 
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