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Abstract: This research article proposed three distinct Average Methods with various mean technique is 

used to determine a solution of the Multi-Objective Linear Programming Problem (MOLPP) in 

Neutrosophic environment. A Numerical illustration is given to explain the effectiveness of the methods. 
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INTRODUCTION 

Zimmerman [17] first applied fuzzy programming to MOLPP. A MOLPP was solved by Chandra 

Sen [2] by using Mean technique. Mohamed Assarudeen and Junaid Basha [7] solved the Fuzzy 

MOLPP using various kind of fuzzy mean techniques. The outline of the paper is as follows: The next 

section is basic tools.  The third section is Chandra Sen’s method in Neutrosophic environment. The 

fourth section involves average method for Neutrosophic MOLPP using different kind of mean 

technique. The fifth section describes the algorithm of Average method for Neutrosophic MOLPP. The 

sixth section presents some illustrative examples to put on view, how the approach can be applied. The 

last section summarizes the conclusions. 

BASIC TOOLS 

Were call some necessary definitions and results to make out the main thought. 

 

Definition A Neutrosophic set  𝐴 ∗  on an initial universe X is presented by three characterizations namely true 

value 𝜏𝐴 ∗ , in-determinant value  𝑖𝐴 ∗  and false value  𝜔𝐴 ∗  so that 𝜏𝐴 ∗ , 𝑖𝐴 ∗ , 𝜔𝐴 ∗ ∶ 𝑋 →]−0,1+[. Thus X can be 

designed as :   𝑥, 𝜏𝐴 
∗ 𝑥 , 𝑖𝐴 ∗ 𝑥 , 𝜔𝐴 

∗ 𝑥  : 𝑥 ∈ 𝑋  with −0 < sup 𝜏𝐴 ∗ 𝑥 + sup 𝑖𝐴 ∗ 𝑥 + sup 𝜔𝐴 ∗ 𝑥 ≤ 3 +. Here 

1+ = 1 + 𝛿 where  is standard part and  is non-standard part. Similarly, . Then on-standard set 

 is basically practiced in philosophical ground and because of the difficulty to adopt it in real field, the 

standard subset of . i.e.,  is applicable in real neutrosophic environment. 

Definition A Neutrosophic set  over  is called a single valued triangular neutrosophic set when 

 and  are real standard elements of  only for . Thus, a single valued 

triangular neutrosophic set X is defined as   with  

and , . 

Definition A Single Valued Triangular Neutrosophic Number (SVTNN) is defined by 

 whose three membership functions for the truth, indeterminacy, 

and a falsity of X are given by  
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Figure 1:  SVTNN 

 

 

 

 

where, .  Addit ional ly,  when  is  cal led a  non -negat ive  

SVTNN. Similarly, when  becomes a  negative SVTNN.  

Definition Let  and  be two SVTNN’s 

and . Then  

1.  

2.  

3.  

4.  
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5.  

Neutrosophic Multi-Objective Linear Programming Problem 

The following Neutrosophic MOLPP with  constraints and  variables is given as follows: 

.     

Subject to:  

where  is the non-negative SVTNN, 

 is the co-efficient matrix, 

 is the neutrosophic available resource vector, 

 is the objective coefficient vector and 

 is the neutrosophic decision variable vector. 

CHANDRA SEN’S METHOD IN NEUTROSOPHIC ENVIRONMENT 

In this section, first all the objective need to be maximized or minimized individually by simplex method in 

Neutrosophic environment are given. All objective functions are solved then we obtained following equations: 

 

 

 

 

 

 

 

 

 

 

where  are the optimal value of the objective function. These functions are used to form single objective 

using the form 

 

where  is the non-negative SVNN subject to the constraints which remain same as in equation . Then this 

single objective linear programming problem is to be optimized. 

AVERAGE METHOD FOR NEUTROSOPHIC MOLPP 

Here we discussing about the various mean techniques 

Different Kind of Mean Techniques: 

Let  and . 
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I. Neutrosophic Contra-harmonic Mean (NCHM) Technique: 

   where . 

II. Neutrosophic Arithmetic Mean (NAM) Technique: 

   where  

III. Neutrosophic Harmonic Mean (NHM) Technique: 

   where  

 

ALGORITHM OF AVERAGE FOR NEUTROSOPHIC MOLPP 

 

The Algorithm for Neutrosophic MOLPP for Average Method is constructed as explained below: 

Step 1: Using simplex table find the initial basic feasible solution. 

Step 2: If feasibility obtained in step 1 then go to step 3, other wise use dual simplex method to remove in-

feasibility and go to step 2. 

Step 3: Solve the simplex iterations to get the optimal value. 

Step 4: Each optimal values of a function should assign with a name, say , where  for Maximization 

objective function and  for Minimization objective function. 

Step 5: Calculate  and , where  and . 

Step 6: Calculate the values NCHM, NAM and NHM as defined in Section . 

Step 7: Using the Mean technique, determine the combined objective function for each technique. 

Step 8: Now using Simplex method solve the each new objective functions using given constraints. 

 

 

 

Step 9: Then find the optimal solution for the newly formed objective functions. 

NUMERICAL ILLUSTRATION 

Example: Solve the following Neutrosophic MOLPP  
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Objective function 1: 

 

 

 

 

 

 

Then  

+  

 

 

 

 

 
The detailed computation is given in Table 1 and Table 2. 

Table 1: Objective function – 1 – Iteration - 1 

        

B.V.       Solution 

        

        

        

        

        

B.V.       Solution 

        

        

        

        

        

B.V.       Solution 
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Table 2: Objective function – 1 – Iteration – 2 

       
 

B.V.       Solution 

        

        

        

        

       
 

 

 

The optimal solution as  

 

 

. 

 

Objective function 2: 

 

 

 

 

 

 

Then  

+  

 

 

 

 

 
After solving it, we get the optimal solution as  

 

. 

 

Objective function 3: 

 

Subject to  
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Then  

 

Subject to  

 

 

 

 
After solving it, we get the optimal solution as  

 

 

. 

 

Objective function 4: 

 

Subject to  

 

 

 

 

Then  

 

Subject to  

 

 

 

 
After solving it, we get the optimal solution as  

 

. 

 

After solving the objective functions, we get the optimal solutions. And then take absolute values of the 

each objective functions. Next, we find the value of  is the maximum value of the two maximum objective 

function, and we find the value of  is the minimum value of the two minimum objective function. Finally, we 

formed the combined solution table. 

 

Table 3: Combined Solution Table 

   Values of  and  

1   
 

2   

3   
 

4   
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Type 1: Neutrosophic Contra-Harmonic Mean Technique 

  where . 

 

 

 

 

 

 

  

Subject to  

 

 

 

 
 

After solving it, we get the optimal solution as  

 

 

. 

 

Type 2: Neutrosophic Arithmetic Mean Technique 

  where  
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Subject to  

 

 

 

 
After solving it, we get the optimal solution as  

 

 

. 

 

Type 3: Neutrosophic Harmonic Mean Technique 

  where  

 

 

 

 

 

 

 

Subject to  

 

 

 

 
After solving it, we get the optimal solution as  

 

 

 
. 

The optimal value  for different mean techniques are given below: 

Table 4: Final Table 
Mean 

Techniques  Values of  

NCHM  . 

NAM   

NHM  . 
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CONCLUSION 

In this article, we have introduced three distinct average methods to obtain a solution to the Neutrosophic              

MOLPP. The Simplex Algorithm in Neutrosophic Environment is approached for determining the optimal value of a 

LPP. Here we obtain the optimal solution to satisfy the given constraints. Numerical examples are given to illustrate 

different types of mean techniques. 
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