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Abstract 

In this paper we presented a spread of minimum solution of fuzzy optimization matching 

procedure in the bipartite graph.  It provides minimum vertex cover with edge set E for solving 

Pentagonal Fuzzy Linear Sum Bottleneck Assignment Problems (   - PFLSAP). The  pentagonal 

fuzzy linear sum bottleneck assignment problem is minimum cost and maximum matching in the 

bipartite graph.  The Linear Sum Bottleneck Assignment Cost (LSBAC) we taken as    Pentagonal 

Fuzzy Numbers ( -PFN).  Fuzzy figuring essential parts in issues in the dynamic, examination of 

information, and economics course of action.  Tracking down the Positioning of any Fuzzy numbers is 

an unavoidable advance in numerous numerical models.  A Significant number of the strategies 

proposed, which created the best answer for the transportation issues.  This paper presents a proposed 

positioning technique applying a similar we change the generalized Fuzzy transportation issue to a 

dazzling esteemed one, hence into another proposed interaction to uncover the Fuzzy reasonable 

arrangement.  The mathematical representation exhibits that the new projected technique delicate 

marvellous methods for dealing with the transportation issues on Fuzzy calculation. 

 

Keywords: Fuzzy Number,  - Pentagonal Fuzzy numbers,  Pentagonal Fuzzy Linear Sum Bottleneck 

Assignment Problems, Linear Sum Bottleneck Assignment Cost. 

 

1. Introduction 

In 1987, Zadeh [14] introduced fuzzy set as a basis for a theory f possibility.  In 1996, Channas 

and Kuchta  [15] discussed a concept of optimal solution  of the the transportation problem with fuzzy 

cost coefficient.  Kuhn [6] presented the Hungarian method for the assignment problem in the year of 

2005. In 2010, Mukherjee and Basu [7] discussed application of fuzzy ranking method for solving 

assignment problem with fuzzy costsand De and Yadav [8]  presented a general approach for solving 

assignment problems involving with fuzzy cost coefficients. In 2015, Panda and Pal [13] exposed a 

study on pentagonal fuzzy number and is corresponding matrices and Jatinder Pal Singh and Neha 

Ishesh Thakur [20] exposed a novel method to solve assignment problem in fuzzy environment.  

AnchalChoudhary et al presented a new algorithm for solving fuzzy assignment problem using branch 

and bound methold.  In the year of 2017 AvinashKamble [21] discussed some notes o pentagonal fuzzy 

numbers.  

In this paper, we discussed minimum vertex cover of perfect matching solution (  ) for solving 

optimal solution of  - pentagonal fuzzy linear sum bottleneck assignment problem. 
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2. Preliminaries 

In this chapter discussed basic concepts of fuzzy sets and  - trapezoidal fuzzy numbers, and   - 

pentagonal fuzzy numbers, spread of solution. 

 

2.1 Definition. 

A fuzzy set is defined as a pair of (X, ( )x ) in which X is a set and ( )x  = X→ [0,1] is a mem-

bership function.  For each x X, the set X is referred to as the universe of discourse.  The value ( )x  is 

called the grade of membership of x in (X, ( )x ).  The function ( )x  is called the membership function 

of the fuzzy set P = (X, ( )x ). 

 

2.2 Definition.  

A fuzzy number P  = (p1,  p2,  p3,  p4  ) is said to be a   trapezoidal fuzzy number if its mem-

bership function 
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2.3 Definition. 

 P.F.N of a fuzzy set P  is denoted as P  = (p1,  p2,  p3,  p4,  p5,   ) where P3 is the middle point 

and (P1, P2) and  (P4, P5) are the left and right side points of  P3, respectively and its membership func-

tion is given by  
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3. Ranking of  - Pentagonal Fuzzy numbers 

 

In this section, we discuss about the numerical example of  -Pentagonal Fuzzy Number using 

Ranking function. 

Let A be a  - Pentagonal Fuzzy Number. The Ranking of A ie., R(A)is calculated as follows: 

 R(A) = 
8

222 54321 aaaaa ++++

 

 

The table is evaluating each and every assignment permutation to determine the most effective one by 

utilizing, 

➢ Pentagonal Fuzzy numbers 

➢ Ranking Method 

➢ Count of Borda (number of ranks) 

➢ Limit (the highest rank) 

 

 The combination that includes 

➢ Minimum Borda sum 

➢ Minimum bottleneck value 

  

Final Observation 

➢ It generates every possible assignment permutation. 

➢ The corresponding pentagonal fuzzy numbers are chosen and ranked for each permutation. 

➢ By adding up the values of the ranking, the borda count is calculated. 

➢ The bottleneck value is taken as the maximum rank.  

➢ The best assignment is the permutation with the lowest Borda sum and lowest bottleneck value.  

 

Numerical Example: 

 

Consider the following cost of minimization assignment problem.  

 

Table 1 

    

 J1 J2 J3 J4 

P1 (1,2,3,4,5) (2,3,4,5,6) (3,4,5,6,7) (4,5,6,7,8) 

P2 (2,3,4,5,6) (3,4,5,6,7) (4,5,6,7,8) (1,2,3,4,5) 

P3 (3,4,5,6,7) (4,5,6,7,8) (1,2,3,4,5) (2,3,4,5,6) 

P4 (4,5,6,7,8) (1,2,3,4,5) (2,3,4,5,6) (3,4,5,6,7) 

 

Objective minimize total fuzzy cost (or use Bottleneck) using Permutation method.   

 

Convert P.F.N to scalar, for comparison method.  
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 Using ranking method 

 

Ri,j(A) = 
8

222 54321 aaaaa ++++
            for i = 1 to 4 and j = 1 to 4 

R11  (or)  R(1, 2, 3, 4, 5) = 3,      R12 = 4,            R13 = 5,              R14 = 6  

 

Converted crisp Matrix 

 


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List of all Bipartite Graph Representation as follows: 

 

i. P1→ J1  = 3, P1→ J2  = 4, P1→ J3  = 5, P1→ J4  = 6 

 

ii. P2→ J1 = 4, P2→ J2 = 5, P2→ J3 = 6, P2→ J4 = 3 

 

iii. P3→ J1 = 5, P3→ J2 = 6, P3→ J3 = 3, P3→ J4 = 4 

 

iv. P4→ J1 = 6, P4→ J2 = 3, P4→ J3 = 4, P4→ J4 = 5 
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List of all permutations 

1.  P1→ J1,    P1→ J2,     P1→ J3,   P1→ J4 

2.  P1→ J1,    P1→ J2,     P1→ J4,   P1→ J3 

3.  P1→ J1,    P1→ J3,     P1→ J2,   P1→ J4 

4.  P1→ J1,    P1→ J3,     P1→ J4,   P1→ J2 

5.  P1→ J1,    P1→ J4,     P1→ J2,   P1→ J3 

6. P1→ J1,    P1→ J4,     P1→ J3,   P1→ J2 

7.  P2→ J2,    P2→ J1,     P2→ J3,   P2→ J4 

8.  P2→ J2,    P2→ J1,     P2→ J4,   P2→ J3 

9.  P2→ J2,    P2→ J3,     P2→ J1,   P2→ J4 

10.  P2→ J2,    P2→ J3,     P2→ J4,   P2→ J1 

11.  P2→ J2,    P2→ J4,     P2→ J1,   P2→ J3 

12.  P2→ J2,    P2→ J4,     P2→ J3,   P2→ J1 

13.  P3→ J3,    P3→ J1,     P3→ J2,   P3→ J4 

14.  P3→ J3,    P3→ J1,     P3→ J4,   P3→ J2 

15.  P3→ J3,    P3→ J2,     P3→ J1,   P3→ J4 

16.  P3→ J3,    P3→ J2,     P3→ J4,   P3→ J1 

17.  P3→ J3,    P3→ J4,     P3→ J1,   P3→ J2 

18.  P3→ J3,    P3→ J4,     P3→ J2,   P3→ J1 

19.  P4→ J4,    P4→ J1,     P4→ J2,   P4→ J3 

20.  P4→ J4,    P4→ J1,     P4→ J3,   P4→ J2 

21.  P4→ J4,    P4→ J2,     P4→ J1,   P4→ J3 

22.  P4→ J4,    P4→ J2,     P4→ J3,   P4→ J1 

23.  P4→ J4,    P4→ J3,     P4→ J1,   P4→ J2 

24. P4→ J4,    P4→ J3,     P4→ J2,   P4→ J1 

 

S. No PermutationAssignment 

(P1, P2, P3, P4) 

SelectedP.F.N RankingValues Sum Max 

(Bottleneck) 

1. P1→ J1, P2→ J2 

P3→ J3, P4→ J4 

(1,2,3,4,5) (3,4,5,6,7) 

(1,2,3,4,5) (3,4,5,6,7) 

(3, 5, 3, 5) 16 5 

2. P1→ J1, P2→ J2 

P3→ J4, P4→ J3 

(1,2,3,4,5) (3,4,5,6,7) 

(2,3,4,5,6) (2,3,4,5,6) 

(3, 5, 4, 4) 16 5 

1.  P1→ J1, P2→ J3 

P3→ J2, P4→ J4 

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

(4,5,6,7,8) (3,4,5,6,7) 

(3, 6, 6, 5) 20 6 

4. P1→ J1, P2→ J3 

P3→ J4, P4→ J2 

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

(2,3,4,5,6)(1,2,3,4,5) 

(3, 6, 4, 3) 16 6 

5. P1→ J1, P2→ J4 

P3→ J2, P4→ J3 

(1,2,3,4,5)(1,2,3,4,5) 

(4,5,6,7,8) (2,3,4,5,6) 

(3, 3, 6, 4) 16 6 

6. P1→ J1, P2→ J4 

P3→ J3, P4→ J2 

(1,2,3,4,5)(1,2,3,4,5) 

(1,2,3,4,5)(1,2,3,4,5) 

(3, 3, 3, 3) 12 3 

7. P1→ J2, P2→ J1 (2,3,4,5,6) (2,3,4,5,6) (4, 4, 3, 5) 16 5 
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P3→ J3, P4→ J4 (1,2,3,4,5) (3,4,5,6,7) 

8. P1→ J2, P2→ J1 

P3→ J4, P4→ J3 

(2,3,4,5,6) (2,3,4,5,6) 

(2,3,4,5,6) (2,3,4,5,6) 

(4, 4, 4, 4) 16 4 

9 P1→ J2, P2→ J3 

P3→ J1, P4→ J4 

(2,3,4,5,6) (4,5,6,7,8) 

(3,4,5,6,7) (3,4,5,6,7) 

(4, 6, 5, 5) 20 6 

10. P1→ J2, P2→ J3 

P3→ J4, P4→ J1 

(2,3,4,5,6) (4,5,6,7,8) 

(2,3,4,5,6) (4,5,6,7,8) 

(4, 6, 4, 6) 20 6 

11. P1→ J2, P2→ J4 

P3→ J1, P4→ J3 

(2,3,4,5,6)(1,2,3,4,5) 

(3,4,5,6,7) (2,3,4,5,6) 

(4, 3, 5, 4) 16 5 

12. P1→ J2, P2→ J4 

P3→ J3, P4→ J1 

(2,3,4,5,6)(1,2,3,4,5) 

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

(4, 3, 3, 6) 16 6 

13. P1→ J3, P2→ J1 

P3→ J2, P4→ J4 

(3,4,5,6,7)(2,3,4,5,6) 

(4,5,6,7,8) (3,4,5,6,7) 

(5, 4, 6, 5) 20 6 

14. P1→ J3, P2→ J1 

P3→ J4, P4→ J2 

(3,4,5,6,7) (2,3,4,5,6) 

(2,3,4,5,6)(1,2,3,4,5) 

(5, 4, 4, 3) 16 5 

15. P1→ J3, P2→ J2 

P3→ J1, P4→ J4 

(3,4,5,6,7) (3,4,5,6,7) 

(3,4,5,6,7) (3,4,5,6,7) 

(5, 5, 5, 5) 20 5 

16. P1→ J3, P2→ J2 

P3→ J4, P4→ J1 

(3,4,5,6,7) (3,4,5,6,7) 

(2,3,4,5,6) (4,5,6,7,8) 

(5, 5, 4, 6) 20 6 

17. P1→ J3, P2→ J4 

P3→ J1, P4→ J2 

(3,4,5,6,7)(1,2,3,4,5) 

(3,4,5,6,7)(1,2,3,4,5) 

(5, 3, 5, 3) 16 5 

18. P1→ J3, P2→ J4 

P3→ J2, P4→ J1 

(3,4,5,6,7)(1,2,3,4,5) 

(4,5,6,7,8) (4,5,6,7,8) 

(5, 3, 6, 6) 20 6 

19. P1→ J4, P2→ J1 

P3→ J2, P4→ J3 

(4,5,6,7,8) (2,3,4,5,6) 

(4,5,6,7,8) (2,3,4,5,6 

(6, 4, 6, 4) 20 6 

20. P1→ J4, P2→ J1 

P3→ J3, P4→ J2 

(4,5,6,7,8) (2,3,4,5,6) 

(1,2,3,4,5)(1,2,3,4,5) 

(6, 4, 3, 3) 16 6 

21. P1→ J4, P2→ J2 

P3→ J1, P4→ J3 

(4,5,6,7,8)(3,4,5,6,7) 

(3,4,5,6,7) (2,3,4,5,6) 

(6, 5, 5, 4) 20 6 

22. P1→ J4, P2→ J2 

P3→ J3, P4→ J1 

(4,5,6,7,8)(3,4,5,6,7) 

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

(6, 5, 3, 6) 20 6 

23. P1→ J4, P2→ J3 

P3→ J1, P4→ J2 

(4,5,6,7,8)(4,5,6,7,8) 

(3,4,5,6,7) (1,2,3,4,5) 

(6, 6, 5, 3) 20 6 

24. P1→ J4, P2→ J3 

P3→ J2, P4→ J1 

(4,5,6,7,8)(4,5,6,7,8) 

(4,5,6,7,8)(4,5,6,7,8) 

(6, 6, 6, 6) 24 6 

Table 1 
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RESULT 

 

1. Optimal sum assignment = Permutation  (6) 

  (P1→J1, P2→J4, P3→J3, P4→J2)  

            =  12 

      2.    Optimal Bottleneck Assignment =  Permutation  (6) 

                   

                                (P1→J1, P2→J4, P3→J3, P4→J2) 

        =  maximum bottleneck 

        =  3 
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