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ADVANCE METHOD TO SOLVE FUZZY LINEAR
PROGRAMMING PROBLEMS WITH SYMMETRIC
TRIANGULAR FUZZY NUMBERS
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Abstract

A method for obtaining the fuzzy optimal solution to the FFLPP with symmetric triangular fuzzy numbers
is described in this paper, where its constraint is in the form of an inequality. The proposed technique is
highly effective in solving FFLPP in day to day life. Some numerical examples have been demonstrating
its efficacy.
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1. Introduction

The idea of fuzzy logic was first introduce by L..Zadeh. The FLPP when all parameters
and the variable are represented is said to be FFLPP with inequality constraints.
Various methods to solve FFLPP have been practiced to get the best solution of FFLPP
with inequality constraints by converting FFLPP into a crisp linear programming
problem. This paper is composed of the following sections: In Section -2 we looked at
some basic concepts and arithmetic operations with fuzzy numbers, Section -3 deals
with the formulation of FFLPP and the sorting operation of FFLPP, Section 4 interpret
how to convert inequality constraints to equality constraints.

2. Preliminaries

Basic definitions

Definition 1 Let P be the real line, then a fuzzy set F in P is defined to be a set of
ordered pairs {F = [{k, Mp(k)} : k € P] where Mpg(k) is called the membership
function for the fuzzy set. Using the membership function, each P element is assigned
a membership value ranging from 0 to 1.

Definition 2 This function can be mapped to a behavior aforesaid a well known func-
tion Mp , where every value assigned to the elements of the global set K is bounded.
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i.e. Mg : K — [0, 1]. The prescribed assessments express the degree of association
about the element in set A. The function My is called the membership function and
the set {F = [{k, Mp(k)} : k € K] defined by Mg (k) for each k € K is called fuzzy set.

Definition 3 A fuzzy number F = (7, s, #)is said to be triangular fuzzy number if its
membership function is given by

1—#,m—s§k<m,s>0
Mpk)y=4 1-5 2 m<k<m+t,t>0
0, otherwise

Definition 4 A fuzzy number F =(m, s, s)is said to be symmetric triangular fuzzy num-
ber if its membership function is given by

l—mTfk,m—sSk<m,s>0
Mp(k)={ 1= 2 m<k<m+s,5>0
0, otherwise

Definition 5 A Ranking function is a functionP : ¢ (P) — P, where ¢ (P) is set of
fuzzy number define on the set of real numbers, which maps each fuzzy number into
the real line, where natural order exists.

3. Earlier Method

Amit kumar et. al [1] have suggested the most beneficial fuzzy solution of FFLP
problems with inequality constraints through representing all parameters as triangular
fuzzy numbers.

Max.(or Min.) (P® Q) Subjectto H ® Q <,=,> L Where Q is a non-negative tri-
angular fuzzy number and

PT = [pj]IXn, Q = [Qj]nxl’ H= [hij]mxn, L= [li]mxl and hijapj7 Qj7ll' € F(R)
Consider Problem
Max (8,6,6) g1 + (6,6, 6) g2

With the constraint
(5,3,3)q1 +(3,3,3) g2 < (8,6,6)
(5,5,9)q1 +(5,4,4) q> <(6,4,4)
q1,9220

Solution: The standard for of given FFLPP is
Max (8, 6,6) g1 + (6,6,6) g
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With constraint

(5,3,3)q1 +(3,3,3) g2+ (1,1, 1) 51 = (8,6,6)
5,591 +5,4,4) g, +(1,1,1) 55 = (6,4,4)
q1, g2, S1, §2 are non negative triangular fuzzy numbers

Max (8, 6,6) (u1,vi,wy) + (4,4, 4) (u2, v2, w2)
With constraint

(4,2,2)(”],V],W1) + (29292)(1"2’\}2""/2) + (la la 1) (Sl’glafl) = (10’6’6)
(6,6,6) (ur,vi,w1) + (8,6,6) (u2,v2,w2) + (1, 1, 1) (52, 82, ) = (8,2,2)

Max P = (61/!1 + 41/!2,4111 + 4V2,4W1 + 4W2)

Sub ject to

(4u1 + 2up + 51,2v) +2vy + g1,2W1 + 2wy +f1) = (10,6,6)
(61/!1 + 8u2 + 52,6\/1 + 6V2 + g2,6W1 + 6W2 + fz) = (8, 2, 2)
(uy,uz,u3), (vi,v2,v3), (51, 81, f1) , (52, 82, f2)

are non negative triangular fuzzy numbers.

The above FFLPP becomes the subsequent Crisp linear programming:

Max P = (%(121/!1 + 8uy +4vy +4vy + 4w + 4W2))
Subject to

duy + 2up + 51 = 10

6u; + 8uy + 50 =8

2v1+2v2+g1=6

6V1+6V2+g2:2

2W1+2W2+f1 =6

6W| +6W2+f2 =2

vi—u; =0

Vo —up >0

The results to simplex methods are U1 = (1.33,0.33,0.33), U2 = (0,0,0) and Max P =
10.

4. Proposed method

This section suggests the advanced method for discovering the most useful fuzzy
answer to absolutely fuzzy linear programming problems with symmetric triangular
fuzzy numbers. The measures to be adopted for suggested approach are taken in vari-
ous steps.

Algorithm Step 1: originate preferred problem into the subsequent entirely fuzzy
linear programming problem:

Max(min)P = cju;
Subject to Ajju; < B;,
u; >0
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Step 2: If A = (m,a,a) be a symmetric triangular fuzzy number then by using the
Ranking function®R (¢, A) = “5¢ , the FFLPP transform into FVLPP. Step 3: Convert
all the inequality constraints into equations by adding slack / surplus variable and the
cost of this variable zero. Step 4: Solve the FVLPP by using simplex method / Big-M
method. Let the solution be u;. Hence the solution of FFLPP is u}‘..
Example: -
Max (6,4,4)u; + (4,4,4)u,

With constraint

4,2,2)u; +(2,2,2)u; < (10,6,6)

(6,6,6)u; +(8,6,6)ur < (8,2,2)

u,up =0

Solution: The specified FFLPP are to be set as an example
Max (6,4,4) u; + (4,4,4) up + 0sy + Os;
With constraint

(4,2,2)u1 +(2,2,2)up +(1,1,1) 51 = (10,6, 6)
(6,6,6)u; +(8,6,6)ur + (1,1,1) 52 = (8,2,2)
uy, us, §1, s are non negative triangular fuzzy numbers

Its equivalent FVLPP is
Max Suy + 4uy + 0sy + 0sy
With constraint
3up +2uy + 51 = (10, 6, 6)
6u; + Sur + s, = (8,2,2)
uy, Uz, 51,52 > 0

The mathematical calculations for simplex method are given in Table 1 and Table?2.

Table 1.
Basis | u; Uy 51 52 RHS R(B) =5
51 3 2 1 0 (10,6,6) 8
S 6 5 0 1 8,2,2) 5
P -57 -4 0 0 -
Table 2.
Basis | u; u S S RHS R (B) = "¢
P B E E N
woo |1 : (522 |s
P o [r o 1 [(=om
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SinceP > 0, the optimum solution of the FVLP problem is u; = (%,
up = (0,0,0)Therefore, the optimum solutions of FFLPP is u’[ = (g %,% y ; =

(0, 0, 0)moreover the Fuzzy optimum value is Max P = (%, %, %) = 10.

5. Results and Discussion

The outputs of the completely fuzzy linear programming problem, as chosen in the
example, have been obtained using the above approach and other approaches are iden-
tical. The results of the fully fuzzy linear programming problem, chosen in the exam-
ple, Obtained by using the existing method and proposed method are same.

6. Conclusion

To determine the FFLP problem’s it is important to understand fuzzy optimal solution
before it becomes an FVLP problem. A novel approach for the same is suggested.
Using recent Ranking function, the FFLP problem is converted into an FVLP prob-
lem. The ranking method makes it easy to calculate the triangular weights of needs.
In addition, when compared to the previous method, the proposed method consumes
significantly lesser time. The proposed method addresses the problem of completely
fuzzy linear programming in a substantially smaller number of iterations. As a result,
it’s a significantly more potent strategy.
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