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Abstract — The level sum method is based on the 

multi objective  linear programming 

problem(MOLPP) and here  pentagon fuzzy numbers 

is used  for computing an optimal solution to the  

fuzzy linear programming problem(FLPP) without  

ranking functions. This is illustrated with a numerical 

example. 
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I. INTRODUCTION  

           Linear programming (LP) is one of the most 

widely used optimization techniques. It deals with the 

optimization of a linear function while satisfying a 

set of linear equality and/or inequality constraints or 

restriction. In the literature, a variety of algorithms 

for solving FLP have been studied based on fuzzy 

ranking function and classical linear programming. 

Tanaka [6], Zimmerman[8],Buckley and Feuring[1], 

Thakrel[8] and Zhang[11]  solved FLP problems 

using multi objective linear programming problem 

(MOLPP) technique. Pandian[5] has proposed a new 

approach, namely sum of objectives (SO) method for 

finding a properly efficient solution to multi objective 

linear programming problems. 

                       In this paper, we use level sum 

method for finding optimal solution to the pentagon 

fuzzy numbers. we discuss this method with the 

pentagonal. the advantage of this method is the fuzzy 

ranking functions are not used to obtain and the 

results are satisfied by the constraints. 

II. PRELIMINARIES 

 
A.  Definition: [3]  

A fuzzy set is characterized by a membership 

function mapping the elements of domain, space or 

universe of discourse x to the unit interval [0, 1]. A 

fuzzy set Ã is set of ordered pairs   Rxxx
A

/, ~   

where    1,0:~ Rx
A

  is upper semi- continuous 

function  x
A
~  is called membership function of the 

fuzzy set. 

 

B. Definition: [3]    

      A fuzzy number f in the real line R is a fuzzy set  

       f : R[0,1]that satisfies the following properties. 

          (i)  f is piecewise continuous. 

         (ii) There exists an xR such that f (x) =1. 

         (iii) f is convex,(i.e).,if x1,x2R, and a[0,1] then  

               f(x1+(1-  )x2)f(x1)f(x2) 

 

C. Definition:[3]  

A pentagon fuzzy number 

),,,,(
~

54321 aaaaaAp   where a1 ,a2 ,a3 ,a4 ,a5 

are real numbers and its membership is given below. 
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      Fig 1:Graphical representation of a normal    

pentagonal fuzzy number for x [0,1] 
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D. Definition:[3]   

        Following are the three operations that can be 

performed on pentagon fuzzy numbers. 

 Let ),,,,(
~

54321 aaaaaAp  and 
54321 ,,,,(

~
bbbbbBp 

) 

 be the two pentagon fuzzy numbers then 

 Addition: 

 .,,,,
~~

5544332211 bababababaBA pp   

 Subtraction:

   .,,,,
~~

1524334251 bababababaBA pp 

 

 Multiplication: 

 5544332211 *,*,*,*,*
~

(*)
~

bababababaBA pp 

 

 Division: 

 1524334251 ,,,,
~~

bababababaBA pp   

E. Definition:[3]  

Let ),,,,(
~

),,,,(
~

5432154321 bbbbbBandaaaaaA pp   be two 

pentagon fuzzy numbers  if  
pA

~
 is identically 

equal to pB
~

only if 

.,,,, 5544332211 bababababa                                                                         

F. Definition: [5] 
Let

),,,,(
~

),,,,(
~

5432154321 bbbbbBandaaaaaA pp 
 
be 

in  F(R), then BA
~~

  iff  

and , for some r{1,2,3,4,5}. 

 

G. Definition: [6]  

 A feasible point  is said to be efficient 

solution if there exists no other feasible point x 

in P such that 

       00 ,..2,1, xfxfandkixfxf rrii    

for some  r  {1, 2,…..,k}. 

 

III. THEOREM 

   Let  mjyxwvuX jjjjj ,...2,1;,,,, 000000    

be an efficient solution. then, prove 

that   mjyxwvuX jjjjj ,...2,1;,,,,
~ 000000 

 
 is an optimal solution. 

Proof:  

     Let  mjyxwvuX jjjjj ,...2,1;,,,, 000000   is 

 an efficient solution ,   mjyxwvuX jjjjj ,...2,1;,,,,
~ 000000 

 
 is a feasible solution 

     Assume that 

  mjyxwvuX jjjjj ,...2,1;,,,,
~ 000000     

is not an optimal solution Then, there exists a feasible 

solution   mjyxwvuX jjjjj ,...2,1;,,,,
~ 00000    

such that    0~~
XzXz  , that is 
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this means that  mjyxwvuX jjjjj ,...2,1;,,,, 000000    

is not an efficient solution. which is the 

contradiction. Hence the theorem is proved. 
 
3.1 Algorithm: 

We propose level sum method for finding an 

optimal fuzzy solution to the FLP problem. 

  The method proceeds as follows: 

Step 1: construct a crisp MOLP problem from the 

given FLP problem. 

 

Step 2: Find an efficient solution to the MOLP 

problem obtained in  step1 using the SO method. 

 

Step 3: The efficient solution obtained from 

step2 to the MOLP problem yields an optimal fuzzy 

solution to the FLP problem by the above theorem. 

 

 3.2  Mathematical Formulation:        

   Consider the following fully FLP with m fuzzy 

inequality/equality constraints and n fuzzy variables 

may be formulated as follows  

                Maximize xcz ~~~   
 

          Subject to, 

               0
~~;

~
,,~~

 xbxA
   

     Where 

1

~~

1
)

~
(~

,)~(
~

,
1

)~(~,11)(
~

,~,~,~

mxj
bb

nxj
Xx

mxnij
aA

xnj
cTcmiandnjallforRF

i
b

j
x

j
c

ij
a












 

Let the parameters ijjij bandxcaz
~~,~,~,~  be the 

pentagonal fuzzy numbers 

 ,,,,,~
54321 zzzzzz 

   

   iiiiiijjjjjj

jjjjjjijijijijijij

hgfebbyxwvux

tsrqpcedcbaa

,,,,
~

,,,,,~

,,,,,~,,,,,~




  

respectively  

 

Step1: 



International Journal of Mathematics Trends and Technology (IJMTT) – Volume 41 Number 3- January 2017 

ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 281 

 construct a crisp MOLP problem from the given FLP 

problem can be written as follows: 

Maximize

 
 
 






n

j jjjjj

jjjjj

yxwvu

tsrqp
zzzzz

1

54321
,,,,

,,,,
,,,,  

 

 

    

    Subject to , 

       

 iiiii

n

j

jjjjjijijijijij

hgfeb

yxwvuedcba

,,,,

,,,,,,,,,,
1




  

             for all i =1,2,… m 

       0,,,, jjjjj yxwvu    j =1, 2 ….m 

                  

Step:2 

  Now using the arithmetic operation and partial 

ordering we write the given FLPP as a MOLP 

 problem which is given below 
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step:3  

 The above theorem establishes a relation between an 

optimal fuzzy solution to a fully FLP problem, and an 

efficient solution to its related MOLP problems. Here 

an efficient solution is obtained to the MOLP 

problem using the SO method. 

 

The proposed method is illustrated by the following 

examples. 

IV. NUMERICAL EXAMPLE 

 (A)  Consider the following FFLP problem    

     Maximize   

             21 2.0,1.0,4.0,3.0,2.02.0,3.0,3.0,7.0,8.0 xxz   

        Subject to, 

                      
     

     ;9.0,7.0,5.0,3.0,2.01.0,7.0,5.0,3.0,2.01.0,9.0,6.0,8.0,7.0

;3.0,4.0,5.0,2.0,1.01.0,5.0,6.0,2.0,3.07.0,6.0,5.0,4.0,2.0

21

21





xx

xx

 

                                     0, 21 xx                                         
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Solution; 

Let  

     54321222222111111 ,,,,,,,,~,,,,,~ zzzzzzandyxwvuxyxwvux   

Now using  step 1 the MOLP problem related to the 

given fully FLP problem is given below: 
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Now, by  step 2, we consider the following LP 

problem related to the above MOLP problem as. 

(B) 

2121

212121

4.08.03.07.0

2.03.02.03.01.02.0

yyxx

wwvvuuzMax





 
Subject to,

 

;9.07.09.0

;7.05.08.0;5.03.07.0;3.02.06.0

;2.01.01.0;5.06.07.0;4.05.06.0

;3.03.05.0;2.02.04.0;1.01.02.0

21

212121

212121

212121









yy

xxwwvv

uuyyxx

wwvvuu

 

    

2222222211111111

21212121

21212121

;;;;;;;

03.07.04.08.0;02.03.03.07.0

;02.03.02.03.0;01.02.02.03.0

xywxvwuvxywxvwuv

xxyywwxx

vvwwuuvv







 

 The optimal solution to the problem((B) is  

54.10,71.0

,0,67.0,1,0,1,0,0,5.0

21

21212121





Zwithyy

xxwwvvuu
  

is an efficient solution to the problem(A). 

 

4.1Comparison study 

TABLE I 

Maximum   

Z 

Proposed Method  

(Without Ranking) 

Existing Method 

(With Ranking) 

1z  
0.1 0.1 

      2z  
0.2 0.18 

3z  
0.2 0.18 

4z  
0.469 0.37 

5z  
0.568 0.42 

z~  1.54 0.14 

 

 

V. CONCLUSION          

    In this paper, the level sum method is used in 

pentagon fuzzy numbers for finding optimal fuzzy 

solution to a FLP problem satisfying all constraints. 

Here the proposed method is the one without ranking 

on comparison with the existing ranking method. The 

main advantage of the proposed method is that the 

FLP problems can be solved by any LP solver using 

the level sum method. In future this method is used 

where a condition of more than five parameters to 

find an optimal solution 

REFRENCES 

 
 [1] Buckley and T. Feuring, Evolutionary algorithm solution to 

fuzzy problemsFuzzy linear programming, Fuzzy Sets and 

Systems, 109(2000), 35-53. 

[2]  Chandrasekaran.S, Juno Saju A approach to solve Multi 

Objective Fuzzy linearProgramming, Engineering& 

Technology, Vol. 3, 2348 – 7968 

[3] Helen.R & Uma.G, A new operation and ranking on 

pentagon fuzzy numbers 

[4]  P. Pandian, A simple approach for finding a fair solution to 

multiobjective Programming problems, Bulletin of 

Mathematical Sciences & Applications1(2012), 25 – 30. 

[5]  P.andian, Multi objective programming Approach for Fuzzy 

Linear Programming       Problems, 37(2013), 1811 -1817 

[6]  H. Tanaka, T, Okuda and K. Asia, On fuzzy mathematical 

programming, Journal of Cybernetics and Systems, 3(1973), 

37-46. 

[7]  P. A. Thakre1, D. S. Shelar and S. P. Thakre, Solving fuzzy 

linear programming problem    as multi objective linear 

programming problem, Journal of Engineering and 

Technology    Research , 2(2009), 82-85. 

[8] H. J. Zimmerman, Fuzzy programming and linear 

programming with several Objective functions, Fuzzy Sets 

and Systems, 1(1978), 45-55. 

[9]  G. Zhang, Y. H. Wu, M. Remias and J. Lu, Formulation of 

fuzzy linearProgramming problems as four-objective 

constrained optimization problems,Applied Mathematics and 

Computation, 139(2003), 383-399. 

 


