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This note shows that solving fully fuzzy linear programming (FFLP) model presented by
Kumar et al. [A. Kumar, J. Kaur, P. Singh, A new method for solving fully fuzzy linear pro-
gramming problems, Appl. Math. Model. 35 (2011) 817–823] needs some corrections to
make the model well in general. A new version is provided in this note. A simple example
is also presented to demonstrate the new form.

� 2013 Elsevier Inc. All rights reserved.
1. Introduction

The fully fuzzy linear programming (FFLP) in which all the parameters as well as the variables are represented by fuzzy
numbers is an attractive topic for researchers, (see [1–3] and references therein). Dehghan et al. [1] proposed some practical
methods to solve fully fuzzy linear system (FFLS) that are comparable to the well known methods and extended a new meth-
od employing Linear Programming (LP) for solving square and non-square fuzzy systems. Lotfi et al. [2] applied the concept
of the symmetric triangular fuzzy number and obtained a new method for solving FFLP by convert a FFLP into two corre-
sponding LPs. Kumar et al. [3], pointed out the shortcomings of the above methods and to overcome these shortcomings,
proposed a new method for finding the fuzzy optimal solution of FFLP problems with equality constraints.

In this paper we study Kumar et al. model [3] and present a revised version for it. This paper is organized as follows. In
Section 2, we present some notation, definitions and preliminary arithmetic. In Section 3, we point out the problem of Kumar
et al. model and then we provide the correct version for it.

2. Preliminaries

We begin with some basic notation and preliminary results which we refer to later. For details, we refer to [1–3].

Definition 2.1. Let X denote a universal set. Then a fuzzy subset ~A of X is defined by its membership function l~A : X ! ½0;1�;
which assignsm a real number l~AðxÞ in the interval [0,1], to each element x e X, where the value of l~AðxÞ at x shows the grade
of membership of x in ~A.
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A fuzzy subset ~A can be characterized as a set of ordered pairs of element x and grade l~AðxÞ and is often written
~A ¼ fðx;l~AðxÞÞ; x 2 Xg. The class of fuzzy sets on X is denoted with C(X).
Definition 2.2. A fuzzy number e ~A ¼ ða; b; cÞ is said to be a triangular fuzzy number if its membership function is given
l~AðxÞ ¼
ðx� aÞ=ðb� aÞ; a 6 x 6 b;

ðx� cÞ=ðb� cÞ; b 6 x 6 c;

0; else:

8><
>:
Definition 2.3. A triangular fuzzy number ~A ¼ ða; b; cÞ is said to be nonnegative fuzzy number if and only if a P 0.
Definition 2.4. Let ~A ¼ ða; b; cÞ, ~B ¼ ðd; e; f Þ be two triangular fuzzy numbers then;
(i) ~Aþ ~B ¼ ða; b; cÞ þ ðd; e; f Þ ¼ ðaþ d; bþ e; c þ f Þ,
(ii) ~A� ~B ¼ ða; b; cÞ � ðd; e; f Þ ¼ ða� f ; b� e; c � dÞ,

(iii) if ~B ¼ ðd; e; f Þ be a nonnegative triangular fuzzy number then;
~A� ~B ¼
ðad; be; cf Þ; a P 0;
ðaf ; be; cf Þ; a < 0; c P 0;
ðaf ; by; cdÞ; c < 0:

8><
>:
Furthermore, the ranking function for triangular fuzzy number ~A ¼ ða; b; cÞ is;
Rð~AÞ ¼ 0:25ðaþ 2bþ cÞ:

3. Main results

Consider the following fully fuzzy linear programming(FFLP) with m constraints and n variables;
Min ~z ¼ ~C � ~x
s:t : ~A� ~x ¼ ~b;

~x is nonnegative fuzzy number:

ð3:1Þ
where ~CT ¼ ½~cj�1�n, rankð~A; ~bÞ ¼ rankð~AÞ ¼ m and all the parameters ~cj; ~xj; ~ai;j and ~bi are represented by triangular fuzzy
numbers (pj, qj, rj), (xj, yj, zj), (ai,j, bi,j, ci,j), and (bi, gi, hi), respectively. To solve it, Kumar et al. [3] proposed the following
Method;

Let, (mi.j, ni,j, oi,j) = (ai,j, bi,j, ci,j) � (xj, yj, zj). First, by using preliminaries section, convert the fuzzy linear programming
problem, into the following CLP problem;
Min Rð~zÞ ¼ Rð
Xn

j¼1

ðpj; qj; rjÞ � ðxj; yj; zjÞÞ

s:t :
Xn

j¼1

mi;j ¼ bi; 8i ¼ 1;2; . . . ;m;

Xn

j¼1

ni;j ¼ gi; 8i ¼ 1;2; . . . ;m;

Xn

j¼1

oi;j ¼ hi; 8i ¼ 1;2; . . . ;m;

yj � xj P 0; zj � yj P 0:

ð3:2Þ
Then, find the fuzzy optimal solution by putting the optimal values of xj, yj, zj in ~xj ¼ ðxj; yj; zjÞ and finally, find the fuzzy
optimal value by putting ~xj in

Pn
j¼1~cj � ~xj.

This method is an interesting algorithm for FFLS. However, Because in (3.2), the conditions yj � xj P 0 and zj � yj P 0
don’t guarantee that ~x is nonnegative fuzzy number, we cannot obtain a nonnegative optimal solution ~x. The following exam-
ple is given to show that our demonstration.

Example. Consider the following FFLP
Min ~z ¼ ð1;3;9Þ � ~x1 þ ð1;2;8Þ � ~x2

s:t : ð1;3;5Þ � ~x1 þ ð2;3;4Þ � ~x2 ¼ ð1;9;22Þ;
ð1;2;3Þ � ~x1 þ ð2;3;4Þ � ~x2 ¼ ð1;8;18Þ;
~xj is nonnegative fuzzy number:
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By the Kumar et al. [3] method we have,
Min Rð~zÞ ¼ 1
4 ðx1 þ x2 þ 6y1 þ 4y2 þ 9z1 þ 8z2Þ

s:t : x1 þ 2x2 ¼ 1; 3y1 þ 3y2 ¼ 9; 2y1 þ 3y2 ¼ 8;

5z1 þ 4z2 ¼ 22; 3z1 þ 4z2 ¼ 18;

y1 � x1 P 0; z1 � y1 P 0; y2 � x2 P 0; z2 � y2 P 0:
The optimal solution of the above CLP is x1 = �1, y1 = 1, z1 = 2, x2 = 1, y2 = 2, z2 = 3 and Rð~zÞ ¼ 14. Using (3.2), the fuzzy
optimal solution is given by ~x1 ¼ ð�1;1;2Þ; ~x2 ¼ ð1;2;3Þ. However, ~x1 is not nonnegative fuzzy number. Therefore, to correct
solution we need add following conditions to (3.2);
For ~xj ¼ ðxj; yj; zjÞ; xj P 0; 8j ¼ 1;2; . . . ; n: ð3:3Þ
Then, for above example we solve the following CLP;
Min Rð~zÞ ¼ 1
4 ðx1 þ x2 þ 6y1 þ 4y2 þ 9z1 þ 8z2Þ

s:t : x1 þ 2x2 ¼ 1; 3y1 þ 3y2 ¼ 9; 2y1 þ 3y2 ¼ 8;

5z1 þ 4z2 ¼ 22; 3z1 þ 4z2 ¼ 18;

y1 � x1 P 0; z1 � y1 P 0; y2 � x2 P 0; z2 � y2 P 0:
x1 P 0; x2 P 0:

ð3:4Þ
The optimal solution of the above CLP is x1 = 0, y1 = 1, z1 = 2, x2 = 0.5, y2 = 2, z2 = 3 and Rð~zÞ ¼ 14:125. Using (3.2), the fuzzy
optimal solution is given by ~x1 ¼ ð0;1;2Þ; ~x2 ¼ ð0:5;2;3Þ. Hence, the fuzzy optimal value of the given FFLP problem is
(1, 7, 42).

4. Conclusions

In this paper we studied Kumar et al. model [3], for solving fully fuzzy linear programming problems. We have shown that
this model is not correct, generally. Furthermore, a new version is provided in this note.
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