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 Fuzzy linear programming problems have an essential role in fuzzy modeling, which 
can formulate uncertainty in actual environment. In this paper after introducing fully 
fuzzy linear programming(FFLP), a new method to solve it is proposed. It is very 
easy to understand and to apply for fully fuzzy linear systems occurring in real life 
situation as compared to the existing methods. To illustrate the proposed method 
numerical examples are solved. 
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INTRODUCTION 

 
Linear programming (LP) is one of the most frequently applied operations research techniques. In the real 

world situations a linear programming model involves a lot of parameters whose values are assigned by experts. 
However both experts and decision makers frequently do not precisely know the value of those parameters. 
Therefore it is useful to consider the knowledge of experts about the parameters as fuzzy data [10]. Using the 
concept of decision making in fuzzy environmentgiven by Bellman and Zade [13]. The first formulation of 
fuzzy linear programming (FLP) is proposed by Zimmermann [8]. Afterwards, many authors have considered 
various kinds of FLP problems and have proposed several approaches for solving  these problems [1,2,3,4,5]. 
Fuzzy set theory has been applied to many disciplines such as control theory and management science, 
mathematical modeling and industrial applications. The concept of fuzzy linear programming (FLP) on general 
level was first proposed by Tanaka et al. Afterwards, many authors considered various types of FLP problems 
and proposed several approaches for solving this problem. The fuzzy linear programming problem in which all 
parameters as well as the variables are represented by fuzzy numbers is known as FFLP problems. Buckley and 
Feuring [9] proposed amethod to find the solution for a fully fuzzified linear programming problem by changing 
the objective function into a multiobjective LP problem. Allahviranloo et al proposed a method based on 
ranking function for solving FFLP problems. Maleki [7] proposed a method for solving LP problems with 
vagueness in constraints by using ranking function. The main disadvantage of the solution which is obtained by 
existing methods is that it  does not satisfy the constraints exactly. Linear system of equations play a major role 
in various financial applications. Dehghan et al [12] proposed a fuzzy linear programming approach for finding 
the exact solution of fully fuzzy linear system of equations which is applicable only if all the elements of the 
coefficient matrix are nonnegative fuzzy numbers. Lotfi et al [6] proposed a new method to find the fuzzy 
optimal solution of FFLP problems with equality constraints which can be applied only if the elements of the 
coefficient matrix are symmetric fuzzy numbers and the obtained solution are approximate but not exact. Our 
main in this paper introduce a new method for solving the FFLP problems with using ranking function. 
Moreover, we illustrated our method with an example. 

The paper is organized as follows: In Section 2, some basic definitions between two trapezoidal fuzzy 
numbers are reviewed. In Section 3, after introducing FFLP, a new method to solve it is proposed. In Section 4, 
numerical examples are solved to show the efficiency of the proposed method. Ends this paper with a 
conclusion. 

 
Preliminaries: 

In this section some basic definitions of fuzzy set theory are reviewed. 
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Definition 2.1: 

The Characteristic function 𝜇𝜇𝐴𝐴 of a crisp set 𝐴𝐴 ⊆ 𝑋𝑋 assigns a value either 0 or 1 to each member in 𝑋𝑋. This 
function can be generalized to a function 𝜇𝜇𝐴𝐴� such that the value assigned to the element of the universal set 𝑋𝑋fall 
within a specified range i.e. 𝜇𝜇𝐴𝐴�:𝑋𝑋 → [0,1]. The assigned value indicate the membership grade of the element in 
the set 𝐴𝐴. 

The function 𝜇𝜇𝐴𝐴� is called the membership function and the set �̃�𝐴 = ��𝑥𝑥, 𝜇𝜇𝐴𝐴�(𝑥𝑥)�; 𝑥𝑥 ∈ 𝑋𝑋� is called a fuzzy set. 
The family of all fuzzy sets in 𝑋𝑋 is denoted by 𝐹𝐹(𝑋𝑋). 
 
Definition 2.2: 

A fuzzy number Ã is said to be non-negative fuzzy number if and only 𝜇𝜇Ã(𝑥𝑥) = 0  ∀ 𝑥𝑥< 0. The set of non-
negative fuzzy numbers may be represented by 𝐹𝐹(𝑅𝑅+). 
 
Definition2.3: 

A fuzzy number Ã = (a,b,c,d) is said to be a trapezoidal fuzzy number if its membership function is given 
by , where a≤ 𝑏𝑏 ≤ 𝑐𝑐 ≤ 𝑑𝑑 

 

𝜇𝜇Ã(𝑥𝑥)=

⎩
⎪
⎨

⎪
⎧

0,                                 𝑥𝑥 < 𝑎𝑎 ,                                             
𝑥𝑥−𝑎𝑎
𝑏𝑏−𝑎𝑎

,                           𝑎𝑎 ≤ 𝑥𝑥 < 𝑏𝑏,                                       
1,                              𝑏𝑏 ≤ 𝑥𝑥 ≤ 𝑐𝑐,                                       
𝑑𝑑−𝑥𝑥
𝑑𝑑−𝑐𝑐

,                           𝑐𝑐 < 𝑥𝑥 ≤ 𝑑𝑑,                                       
  0 ,                                   𝑥𝑥 > 𝑑𝑑.                                            

� 

 
Definition 2.4: 

A trapezoidal fuzzy number Ã = (a,b,c,d) is said to be non-negative (non-positive) trapezoidal fuzzy 
number i.e., Ã≥ 0(Ã ≤ 0) if and only ifa≥ 0 (𝑐𝑐 ≤ 0). The set of non-negative trapezoidal fuzzy numbers can be 
represented by 𝑇𝑇𝐹𝐹(𝑅𝑅+). 
 
Definition 2.5: 

Two trapezoidal fuzzy numberÃ1=(a,b,c,d) and Ã2 =(e,f,g,h) are said to be equal i.e., Ã1=Ã2 if and only if 
a=e, b=f, c=g, d=h. 
 
Definition 2.6: 

A fuzzy number �̃�𝐴 is called N- zero fuzzy number , denoted by 
�̃�𝐴 ≡ 0  if its membership function 𝜇𝜇𝐴𝐴�(𝑥𝑥) satisfies 
𝜇𝜇𝐴𝐴�(0−)=𝜇𝜇𝐴𝐴�(0+)= 𝜇𝜇𝐴𝐴�(0) ≠ 0.  Henceforth a trapezoidal fuzzy number 
�̃�𝐴= (a,b,c,d)≡ 0  if and only if : a< 0 <d. 

 
Remark 2.1: 

A trapezoidal fuzzy number that is not positive, not negative and not zero is a N-zero trapezoidal fuzzy 
number.  
 
Remark 2.2: 

A trapezoidal fuzzy number is a triangular fuzzy number if b=c and a N-zero triangular fuzzy number if  
a< 0< d ; b=c. 
 
Definition 2.7: 

letÃ1=(a,b,c,d) and Ã2=(e,f,g,h) be two non-negative trapezoidal fuzzy number then  
i)  Ã1⨁ Ã2= (a,b,c,d)⨁(e,f,g,h) = (a+e, b+f, c+g, d+h), 
ii)  - Ã1= -(a,b,c,d)= (-d, -c, -b, -a), 
iii)  Ã1 ⊖  Ã2= (a,b,c,d)⊖ (e,f,g,h) = (a-h, b-g, c-f, d-e), 

 
Remark 2.3: 

Let Ã1 = (𝑎𝑎, 𝑏𝑏, 𝑐𝑐,𝑑𝑑) and Ã2 = (𝑒𝑒, 𝑓𝑓,𝑔𝑔,ℎ)be two unrestricted trapezoidal fuzzy numbers,Then: 
If Ã1, Ã2 arepositive: 

(𝑎𝑎, 𝑏𝑏, 𝑐𝑐,𝑑𝑑)⨂(𝑒𝑒, 𝑓𝑓,𝑔𝑔,ℎ) = (𝑎𝑎𝑒𝑒, 𝑏𝑏𝑓𝑓, 𝑐𝑐𝑔𝑔,𝑑𝑑ℎ), 
If�̃�𝐴1 ≡ 0 and �̃�𝐴2 positive: 
(𝑎𝑎, 𝑏𝑏, 𝑐𝑐,𝑑𝑑)⨂(𝑒𝑒, 𝑓𝑓,𝑔𝑔,ℎ) ≅ (𝑎𝑎ℎ,𝑚𝑚𝑚𝑚𝑚𝑚(𝑏𝑏𝑔𝑔, 𝑏𝑏𝑓𝑓),𝑚𝑚𝑎𝑎𝑥𝑥(𝑐𝑐𝑔𝑔, 𝑐𝑐𝑓𝑓),𝑑𝑑ℎ). 
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Definition2.8: 

In fact, an efficient approach for ordering elements is to define a ranking function ℜ: F(R)⟶R  which for 
each fuzzy number into the real line, where a natural order exists. Let �̃�𝐴 = (𝑎𝑎, 𝑏𝑏, 𝑐𝑐, 𝑐𝑐)be a trapezoidal fuzzy 
number then ℜ��̃�𝐴� = 𝑎𝑎+𝑏𝑏+𝑐𝑐+𝑑𝑑

4
 . 

 
Fully fuzzy linear programming problems (FFLP): 

Consider the following fully fuzzy linear programming problems with m fuzzy equality constraints and n 
fuzzy variables may be formulated as follows: 
𝑀𝑀𝑎𝑎𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒(𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒)�̃�𝑀 = �̃�𝑐1⨂𝑥𝑥�1⨁⋯ �̃�𝑐𝑚𝑚⨂𝑥𝑥�𝑚𝑚  
𝑆𝑆𝑆𝑆𝑏𝑏𝑆𝑆𝑒𝑒𝑐𝑐𝑆𝑆 𝑆𝑆𝑜𝑜         𝑎𝑎�11⨂𝑥𝑥�1⨁⋯𝑎𝑎�1𝑚𝑚⨂𝑥𝑥�𝑚𝑚 = 𝑏𝑏�1 
⋮ 
𝑎𝑎�𝑚𝑚1⨂𝑥𝑥�1⨁⋯𝑎𝑎�𝑚𝑚𝑚𝑚⨂𝑥𝑥�𝑚𝑚 = 𝑏𝑏�𝑚𝑚  
𝑥𝑥� ∈ 𝐹𝐹(𝑅𝑅). 

The matrix form of the above equation is: 
(𝑃𝑃1)         𝑀𝑀𝑎𝑎𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒(𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒)�̃�𝑀 = �̃�𝑐𝑇𝑇⨂𝑋𝑋�, 
𝑆𝑆𝑆𝑆𝑏𝑏𝑆𝑆𝑒𝑒𝑐𝑐𝑆𝑆 𝑆𝑆𝑜𝑜    �̃�𝐴⨂𝑋𝑋� = 𝑏𝑏�, 
𝑋𝑋� ∈ 𝐹𝐹(𝑅𝑅). 
The coefficient matrix �̃�𝐴 = [𝑎𝑎�𝑚𝑚𝑆𝑆 ]𝑚𝑚×𝑚𝑚 , 1 ≤  𝑚𝑚, 𝑆𝑆 ≤ 𝑚𝑚  is 𝑚𝑚 × 𝑚𝑚 fuzzy matrix where ∀ 𝑚𝑚, 𝑆𝑆,𝑎𝑎�𝑚𝑚𝑆𝑆 > 0 or 𝑎𝑎�𝑚𝑚𝑆𝑆 ≡

0and 𝑥𝑥�𝑚𝑚 ,𝑏𝑏�𝑚𝑚 ∈ 𝐹𝐹(𝑅𝑅). If matrix �̃�𝐴 denoted by �̃�𝐴  = (𝐴𝐴,𝐴𝐴′,𝐴𝐴′′,𝐴𝐴′′′) that 𝐴𝐴 = �𝑎𝑎�𝑚𝑚𝑆𝑆 �,𝐴𝐴′ = �𝑎𝑎�𝑚𝑚𝑆𝑆 ′�, 𝐴𝐴′′ = �𝑎𝑎�𝑚𝑚𝑆𝑆 ′′�,𝐴𝐴′′′ =
�𝑎𝑎�𝑚𝑚𝑆𝑆 ′′′�, 𝑋𝑋� = (𝑥𝑥, 𝑥𝑥 ′, 𝑥𝑥 ′′, 𝑥𝑥 ′′′), 𝑏𝑏� = (𝑏𝑏, 𝑏𝑏′,𝑏𝑏′′,𝑏𝑏′′′)  then we have: 

 𝑀𝑀𝑎𝑎𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒(𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒)�̃�𝑀 = (𝑐𝑐, 𝑐𝑐 ′, 𝑐𝑐 ′′, 𝑐𝑐 ′′′)�(𝑥𝑥, 𝑥𝑥 ′, 𝑥𝑥 ′′, 𝑥𝑥 ′′′), 

𝑆𝑆𝑆𝑆𝑏𝑏𝑆𝑆𝑒𝑒𝑐𝑐𝑆𝑆 𝑆𝑆𝑜𝑜    (𝐴𝐴,𝐴𝐴′,𝐴𝐴′′,𝐴𝐴′′′)⨂(𝑥𝑥, 𝑥𝑥 ′, 𝑥𝑥 ′′, 𝑥𝑥 ′′′) =  (𝑏𝑏, 𝑏𝑏′,𝑏𝑏′′,𝑏𝑏′′′), 
(𝑥𝑥, 𝑥𝑥 ′, 𝑥𝑥 ′′, 𝑥𝑥 ′′′) ≽ 0. 
If  S, T  are two matrices defined as follows: 
S= �𝑎𝑎�𝑚𝑚𝑆𝑆 �𝑎𝑎�𝑚𝑚𝑆𝑆 ≡ 0��,  T= ��𝑎𝑎�𝑚𝑚𝑆𝑆 �𝑎𝑎�𝑚𝑚𝑆𝑆 ≥ 0�  
And  𝐼𝐼+, 𝐼𝐼−are  indexes where: 

𝐼𝐼+ = {𝑚𝑚|�̃�𝑐𝑚𝑚 ≥ 0�} , 𝐼𝐼− = {𝑚𝑚|�̃�𝑐𝑚𝑚 ≡ 0�} 
𝐼𝐼 = {𝐼𝐼+, 𝐼𝐼−} 

And we  have two vectors: 
𝑋𝑋� = �𝑥𝑥�𝑚𝑚�𝑎𝑎�𝑚𝑚𝑆𝑆 ≡ 0�� , 𝑌𝑌� = �𝑥𝑥�𝑚𝑚�𝑎𝑎�𝑚𝑚𝑆𝑆 ≥ 0�� 

With these definitions we rewrite problem (𝑃𝑃1) as: 
   𝑀𝑀𝑎𝑎𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒(𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒)�̃�𝑀 = ∑ �̃�𝑐𝑚𝑚𝑚𝑚∈𝐼𝐼+ ⨂𝑥𝑥�𝑚𝑚  ⨁∑ �̃�𝑐𝑚𝑚𝑚𝑚∈𝐼𝐼− ⨂𝑥𝑥�𝑚𝑚 , 
𝑠𝑠𝑆𝑆𝑏𝑏𝑆𝑆𝑒𝑒𝑐𝑐𝑆𝑆 𝑆𝑆𝑜𝑜        �̃�𝑆⨂𝑋𝑋� ⨁ 𝑇𝑇�⨂𝑌𝑌� = 𝑏𝑏�, 
𝑋𝑋�,𝑌𝑌� ≽ 0. 
And 

𝑀𝑀𝑎𝑎𝑥𝑥𝑚𝑚𝑚𝑚𝑎𝑎𝑚𝑚𝑀𝑀𝑒𝑒 (𝑜𝑜𝑜𝑜  𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒)𝑍𝑍� = �(𝑐𝑐𝑚𝑚 , 𝑐𝑐𝑚𝑚 ′, 𝑐𝑐𝑚𝑚 ′′, 𝑐𝑐𝑚𝑚 ′′′)⨂(𝑥𝑥𝑚𝑚 , 𝑥𝑥𝑚𝑚 ′, 𝑥𝑥𝑚𝑚 ′′, 𝑥𝑥𝑚𝑚 ′′′)
𝑚𝑚∈𝐼𝐼+

 

⊕�(𝑐𝑐𝑚𝑚 , 𝑐𝑐𝑚𝑚 ′, 𝑐𝑐𝑚𝑚 ′′, 𝑐𝑐𝑚𝑚 ′′′)⨂(𝑥𝑥𝑚𝑚 , 𝑥𝑥𝑚𝑚 ′, 𝑥𝑥𝑚𝑚 ′′, 𝑥𝑥𝑚𝑚 ′′′)
𝑚𝑚∈𝐼𝐼−

, 

    𝑠𝑠𝑆𝑆𝑏𝑏𝑆𝑆𝑒𝑒𝑐𝑐𝑆𝑆 𝑆𝑆𝑜𝑜     (𝑆𝑆, 𝑆𝑆′, 𝑆𝑆 ′′, 𝑆𝑆 ′′′)⨂(𝑋𝑋,𝑋𝑋 ′,𝑋𝑋 ′′,𝑋𝑋 ′′′)⨁(𝑇𝑇,𝑇𝑇 ′,𝑇𝑇 ′′,𝑇𝑇 ′′′)⨂(𝑌𝑌,𝑌𝑌′,𝑌𝑌′′,𝑌𝑌′′′) = (𝑏𝑏, 𝑏𝑏′,𝑏𝑏′′,𝑏𝑏′′′), 
(𝑋𝑋,𝑋𝑋 ′,𝑋𝑋 ′′,𝑋𝑋 ′′′), (𝑌𝑌,𝑌𝑌′,𝑌𝑌′′,𝑌𝑌′′′) ≽ 0. 
By using the arithmetic operations, defined in sect 2, we have: 
𝑀𝑀𝑎𝑎𝑥𝑥𝑚𝑚𝑚𝑚𝑎𝑎𝑚𝑚𝑀𝑀𝑒𝑒 (𝑜𝑜𝑜𝑜  𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒)𝑍𝑍� =

∑ (𝑐𝑐𝑚𝑚𝑥𝑥𝑚𝑚 + 𝑐𝑐𝑚𝑚𝑥𝑥𝑚𝑚 ′′′,𝑚𝑚∈𝐼𝐼
𝑐𝑐𝑚𝑚 ′𝑥𝑥𝑚𝑚 ′ + 𝑚𝑚𝑚𝑚𝑚𝑚(𝑐𝑐𝑚𝑚 ′𝑥𝑥𝑚𝑚 ′′, 𝑐𝑐𝑚𝑚 ′𝑥𝑥𝑚𝑚 ′), 𝑐𝑐𝑚𝑚 ′′𝑥𝑥𝑚𝑚 ′′ +                                                                         𝑚𝑚𝑎𝑎𝑥𝑥(𝑐𝑐𝑚𝑚 ′′𝑥𝑥𝑚𝑚 ′′, 𝑐𝑐𝑚𝑚 ′′𝑥𝑥𝑚𝑚 ′), 𝑐𝑐𝑚𝑚 ′′′𝑥𝑥𝑚𝑚 ′′′ + 𝑐𝑐𝑚𝑚 ′′′𝑥𝑥𝑚𝑚 ′′′), 

𝑠𝑠𝑆𝑆𝑏𝑏𝑆𝑆𝑒𝑒𝑐𝑐𝑆𝑆 𝑆𝑆𝑜𝑜    𝑆𝑆𝑋𝑋 ′′′ + 𝑇𝑇𝑌𝑌 ,𝑚𝑚𝑚𝑚𝑚𝑚(𝑆𝑆′𝑋𝑋 ′′, 𝑆𝑆 ′𝑋𝑋 ′) + 𝑇𝑇 ′𝑌𝑌′, 𝑚𝑚𝑎𝑎𝑥𝑥(𝑆𝑆 ′′𝑋𝑋 ′′, 𝑆𝑆 ′′𝑋𝑋 ′) + 𝑇𝑇 ′′𝑌𝑌′′, 𝑆𝑆 ′′′𝑋𝑋 ′′′ + 𝑇𝑇 ′′′𝑌𝑌′′′ 
= (𝑏𝑏, 𝑏𝑏′,𝑏𝑏′′,𝑏𝑏′′′), 

(𝑋𝑋,𝑋𝑋 ′,𝑋𝑋 ′′,𝑋𝑋 ′′′), (𝑌𝑌,𝑌𝑌′,𝑌𝑌′′,𝑌𝑌′′′) ≽ 0 . 
Now using Definitions 2.5 and 2.8 the fuzzy linear programming problem can be converted into the 

following crisp linear programming problem. 
𝑀𝑀𝑎𝑎𝑥𝑥𝑚𝑚𝑚𝑚𝑎𝑎𝑚𝑚𝑀𝑀𝑒𝑒 (𝑜𝑜𝑜𝑜  𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒) ℜ(∑ (𝑐𝑐𝑚𝑚𝑥𝑥𝑚𝑚 + 𝑐𝑐𝑚𝑚𝑥𝑥𝑚𝑚 ′′′,𝑚𝑚∈𝐼𝐼

𝑐𝑐𝑚𝑚 ′𝑥𝑥𝑚𝑚 ′ + 𝑚𝑚𝑚𝑚𝑚𝑚(𝑐𝑐𝑚𝑚 ′𝑥𝑥𝑚𝑚 ′′, 𝑐𝑐𝑚𝑚 ′𝑥𝑥𝑚𝑚 ′), 𝑐𝑐𝑚𝑚 ′′𝑥𝑥𝑚𝑚 ′′ +                                                                         𝑚𝑚𝑎𝑎𝑥𝑥(𝑐𝑐𝑚𝑚 ′′𝑥𝑥𝑚𝑚 ′′, 𝑐𝑐𝑚𝑚 ′′𝑥𝑥𝑚𝑚 ′), 𝑐𝑐𝑚𝑚 ′′′𝑥𝑥𝑚𝑚 ′′′ +
𝑐𝑐𝑚𝑚 ′′′𝑥𝑥𝑚𝑚 ′′′)), 
𝑆𝑆𝑋𝑋 ′′′⨁𝑇𝑇𝑌𝑌 = 𝑏𝑏, 
𝑚𝑚𝑚𝑚𝑚𝑚(𝑆𝑆′𝑋𝑋 ′′, 𝑆𝑆 ′𝑋𝑋 ′) + 𝑇𝑇 ′𝑌𝑌′ = 𝑏𝑏′, 
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𝑚𝑚𝑎𝑎𝑥𝑥(𝑆𝑆 ′′𝑋𝑋 ′′, 𝑆𝑆 ′′𝑋𝑋 ′) + 𝑇𝑇 ′′𝑌𝑌′′ = 𝑏𝑏′′, 
𝑆𝑆′′′𝑋𝑋 ′′′ + 𝑇𝑇 ′′′𝑌𝑌′′′ = 𝑏𝑏′′′ = 𝑏𝑏′′′, 
𝑥𝑥𝑚𝑚 ′ − 𝑥𝑥𝑚𝑚 ≥ 0, 𝑥𝑥𝑚𝑚 ′′ − 𝑥𝑥𝑚𝑚 ′ ≥ 0, 𝑥𝑥𝑚𝑚 ′′′ − 𝑥𝑥𝑚𝑚 ′′ ≥ 0. 

Now  solve the crisp linear programming problem, obtained in above to find the optimal solution. 
If𝑋𝑋∗ is optimal solution then for all 𝑋𝑋 ∈ 𝑆𝑆 we have: 

𝐶𝐶𝑋𝑋∗ ≤ 𝐶𝐶𝑋𝑋 
But if any 𝑋𝑋� = (𝑥𝑥𝑚𝑚 , 𝑥𝑥𝑚𝑚 ′, 𝑥𝑥𝑚𝑚 ′′, 𝑥𝑥𝑚𝑚 ′′′) it is assumed as fuzzy number, we have: 
ℜ��̃�𝐶⨂𝑋𝑋�∗� ≤ ℜ��̃�𝐶⨂𝑋𝑋��,           (in case of minimization problem), 
ℜ��̃�𝐶⨂𝑋𝑋�∗� ≥ ℜ��̃�𝐶⨂𝑋𝑋��,            (in case of maximization problem). 
Then 
�̃�𝐶⨂𝑋𝑋�∗ ≼ �̃�𝐶⨂𝑋𝑋�,                         (in case of minimization problem), 
�̃�𝐶⨂𝑋𝑋�∗ ≽ �̃�𝐶⨂𝑋𝑋�,                          (in case of maximization problem). 
And this means that 𝑋𝑋�∗ = (𝑥𝑥∗, 𝑥𝑥 ′∗, 𝑥𝑥 ′′∗, 𝑥𝑥 ′′′∗) is an optimal solution for S. 
Remark: if 𝑍𝑍∗ be optimal solution of problem (𝑃𝑃1), then we have 𝑍𝑍∗ = ℜ�𝑍𝑍�∗�that  𝑍𝑍�∗ = �̃�𝐶⨂𝑋𝑋�∗. 

 
Examples: 
Examples 4.1: 

let us consider the following FFLS and solve it by the proposed method. 
(1,3,6,8)⨂𝑥𝑥�1⨁(3,4,6,8)⨂𝑥𝑥�2 = (1,27,66,124), 

(3,4,5,6)⨂𝑥𝑥�1⨁(4,5,8,10)⨂𝑥𝑥�2 = (10,35,70,125), 
𝑥𝑥�1 , 𝑥𝑥�2 ≥ 0. 
(1,3,6,8)⨂(𝑥𝑥1, 𝑥𝑥1

′, 𝑥𝑥1
′′, 𝑥𝑥1

′′′)⨁(3,4,6,8)⨂(𝑥𝑥2, 𝑥𝑥2
′, 𝑥𝑥2

′′, 𝑥𝑥2
′′′) = (1,27,66,124), 

(3,4,5,6)⨂(𝑥𝑥1, 𝑥𝑥1
′, 𝑥𝑥1

′′, 𝑥𝑥1
′′′)⨁(4,5,8,10)⨂(𝑥𝑥2, 𝑥𝑥2

′, 𝑥𝑥2
′′, 𝑥𝑥2

′′′) = (10,35,70,125), 
(𝑥𝑥1, 𝑥𝑥1

′, 𝑥𝑥1
′′, 𝑥𝑥1

′′′), (𝑥𝑥2, 𝑥𝑥2
′, 𝑥𝑥2

′′,𝑥𝑥2
′′′)  ≥ 0. 

(𝑥𝑥1 + 3𝑥𝑥2, 3𝑥𝑥1
′ + 𝑥𝑥2

′ , 6𝑥𝑥1
′′ + 𝑥𝑥2

′′, 8𝑥𝑥1
′′′ + 𝑥𝑥2

′′′) = (1,27,66,124), 
�3𝑥𝑥1 + 4𝑥𝑥2, 4𝑥𝑥1

′ + 5𝑥𝑥2
′ , 5𝑥𝑥1

′′ + 8𝑥𝑥2
′′, 6𝑥𝑥1

′′′ + 10𝑥𝑥2
′′′� = (10,35,70,125), 

(𝑥𝑥1, 𝑥𝑥1
′, 𝑥𝑥1

′′, 𝑥𝑥1
′′′), (𝑥𝑥2, 𝑥𝑥2

′, 𝑥𝑥2
′′, 𝑥𝑥2

′′′)  ≥ 0. 
Then: 
𝑥𝑥1 + 3𝑥𝑥2 = 1, 
3𝑥𝑥1

′ + 𝑥𝑥2
′ = 27, 

6𝑥𝑥1
′′ + 𝑥𝑥2

′′ = 66, 
8𝑥𝑥1

′′′ + 𝑥𝑥2
′′′ = 124, 

3𝑥𝑥1 + 4𝑥𝑥2 = 10, 
4𝑥𝑥1

′ + 5𝑥𝑥2
′ = 35, 

5𝑥𝑥1
′′ + 8𝑥𝑥2

′′ = 70, 
6𝑥𝑥1

′′′ + 10𝑥𝑥2
′′′ = 125, 

Now the above linear system can be solved by using two phase method: 
Minimize (𝑜𝑜1 + 𝑜𝑜2 + 𝑜𝑜1 ′ + 𝑜𝑜2

′ + 𝑜𝑜1 ′′ + 𝑜𝑜2
′′ + 𝑜𝑜1 ′′′ + 𝑜𝑜2

′′′), 
𝑥𝑥1 + 3𝑥𝑥2 + 𝑜𝑜1 = 1, 

3𝑥𝑥1
′ + 𝑥𝑥2

′+𝑜𝑜2 = 27, 
6𝑥𝑥1

′′ + 𝑥𝑥2
′′ + 𝑜𝑜1 ′ = 66, 

8𝑥𝑥1
′′′ + 𝑥𝑥2

′′′+𝑜𝑜2
′ = 124, 

3𝑥𝑥1 + 4𝑥𝑥2 + 𝑜𝑜1 ′′ = 10, 
4𝑥𝑥1

′ + 5𝑥𝑥2
′ + 𝑜𝑜2

′′ = 35, 
5𝑥𝑥1

′′ + 8𝑥𝑥2
′′ + 𝑜𝑜1 ′′′ = 70, 

6𝑥𝑥1
′′′ + 10𝑥𝑥2

′′′ + 𝑜𝑜2
′′′ = 125, 

𝑥𝑥1
′ − 𝑥𝑥1 ≥ 0, 𝑥𝑥1

′′ − 𝑥𝑥1
′ ≥ 0, 𝑥𝑥1

′′′ − 𝑥𝑥1
′′ ≥ 0, 

𝑥𝑥2
′ − 𝑥𝑥2 ≥ 0, 𝑥𝑥2

′′ − 𝑥𝑥2
′ ≥ 0, 𝑥𝑥2

′′′ − 𝑥𝑥2
′′ ≥ 0 . 

The solution of this problem are: 
𝑥𝑥�1 = (2,5,6,9)and  𝑥𝑥�2 = (2,3,5,8). 

 
Example 4.2: 

𝑀𝑀𝑎𝑎𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒      �(1,6,9)⨂𝑥𝑥�1⨁(2,3,8)⨂𝑥𝑥�2�,                           
𝑠𝑠𝑆𝑆𝑏𝑏𝑆𝑆𝑒𝑒𝑐𝑐𝑆𝑆 𝑆𝑆𝑜𝑜      (2,3,4)⨂𝑥𝑥�1⨁(1,2,3) ⊗𝑥𝑥�2 = (6,16,30),                 

(−1,1,2)⨂𝑥𝑥�1⨁(1,3,4)⨂𝑥𝑥�1 = (1,17,30), 
 

𝑥𝑥�1, 𝑥𝑥�1 ≥ 0. 
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𝑀𝑀𝑎𝑎𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚𝑀𝑀𝑒𝑒      �(1,6,9)⨂(𝑥𝑥1, 𝑥𝑥1
′, 𝑥𝑥1

′′)⨁(2,3,8)⨂(𝑥𝑥2, 𝑥𝑥2
′, 𝑥𝑥2

′′)�,                           
𝑠𝑠𝑆𝑆𝑏𝑏𝑆𝑆𝑒𝑒𝑐𝑐𝑆𝑆 𝑆𝑆𝑜𝑜      (2,3,4)⨂(𝑥𝑥1, 𝑥𝑥1

′, 𝑥𝑥1
′′)⨁(1,2,3) ⊗ (𝑥𝑥2, 𝑥𝑥2

′, 𝑥𝑥2
′′) = (6,16,30),  

(−1,1,2)⨂(𝑥𝑥1, 𝑥𝑥1
′, 𝑥𝑥1

′′)⨁(1,3,4)⨂(𝑥𝑥2, 𝑥𝑥2
′, 𝑥𝑥2

′′) = (1,17,30), 
(𝑥𝑥2, 𝑥𝑥2

′, 𝑥𝑥2
′′), (𝑥𝑥1, 𝑥𝑥1

′, 𝑥𝑥1
′′) ≥ 0. 

 

 
 

Conclusion: 
In this paper we concentrate on a full fuzzy linear programming problem,we solve this problem by using a 

kind of defuzzification method.By using the proposed method the fuzzy optimal solution of FFLP problems is 
obtained. The proposed method is very easy to understand and to apply for fully fuzzy linear systems occurring 
in real life situation. 
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