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The methodical process of optimization entails picking the best options from a wide range of 

problem can be found in the work of mathematician Gaspard Monge in 1781, even though the 

Monge's original investigation of resource distribution in 1941, and his work laid the groundwork 

resources, 

the transportation problem mainly focuses on reducing transportation costs while 

fuzzy set theory, which was 

a revolutionary addition to mathematical theory. The optimization field 

ambiguous or imprecise parameters. 

Investigating novel optimization techniques is becoming more 

Due to this change, the traditional transportation problem has been expanded into what is now 

fuzzy logic. 

We can efficiently capture and represent ambiguous or uncertain values across crucial 

by adopting 

the FTP. Fuzzy optimization methods designed to address these issues can be used to 

situations. In this 

context, fuzzy numbers are commonly used because they enable the 

characteristics, it is necessary to use 

specialized solution techniques. Over the years, researchers 

approaches mostly concentrated on using 

ranking techniques to transform hazy parameters like 

One notable contribution came from researchers Chanas and Kuchta [2], who 

Gani and Abdul Rezak 

[3] presented solutions using trapezoidal fuzzy numbers for two-

More sophisticated techniques, like fuzzy linear programming, were investigated as the study went 

transportation problems, hybrid approaches that combine fuzzy logic with classical optimization 

applicability of 

these ideas to more complicated situations by proposing the extension principle for 

methodical parametric 

approach that enables decision-makers to minimize costs. Additionally, 

complex problems related to fuzzy transportation. 

Additionally, they presented a recently proposed 

The difficulty of identifying the optimal solution is a significant component of this field because 

fuzzy transportation problems do not always have a single, distinct solution. We used a parametric 

approach to tackle this complexity, which enables a two-pronged analysis of the issue. This two-

pronged strategy helps to develop more effective solutions and promotes a deeper comprehension of 

the issue. We will present a numerical example that demonstrates the real-world implementation of 

these optimization techniques in order to demonstrate these concepts and methodologies. 

 

Methodology 

First: Preliminaries 
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Definition 2.3: For real-valued parameters a, b, c, and d, we define a Trapezoidal fuzzy number 

(𝑎, 𝑏, 𝑐, 𝑑) by:   

The fuzzy number's upper and lower bounds are a and d, respectively. 

The core's lower and upper bounds (the most likely values) are denoted by b and c, respectively. 

A trapezoidal fuzzy number's piecewise linear membership function has the following definition: 

 

      𝜇𝐴(𝑥) =

{
 
 

 
 
         0               𝑥 ≤ 𝑎 𝑜𝑟 𝑥 ≥ 𝑑  

𝑥−𝑎

𝑏−𝑎
          𝑎 ≤ 𝑥 ≤  𝑏 

𝑑−𝑥

𝑑−𝑐
           𝑐 ≤ 𝑥 ≤  𝑑

1                 𝑏 ≤ 𝑥 ≤  𝑐
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Figure 1. The membership function of a trapezoidal fuzzy number [8] 
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𝑍 = [𝑎, 𝑎̅] = (𝑎 − 𝛼𝑎 + 𝛼𝑏) + 𝛽(𝑑 − 𝑎 − 𝛼𝑑 + 𝛼𝑐 + 𝛼𝑎 − 𝛼𝑏) 

Z =(1 − 𝛼 − 𝛽 + 𝛼𝛽)𝑎 + (𝛼 − 𝛼𝛽)𝑏 + (𝛼𝛽)𝑐 + (𝛽 − 𝛼𝛽)𝑑   

The first method relies on the optimal set of fuzzy decision variables and the fuzzy costs associated 

by employing a parametric function.  Finally, the value of the objective function is determined, and 

 Transforming the entire Fuzzy transportation table to an ordinary  traditional transportation 

standard 

approaches to obtain a series of optimal values according to the values of Alpha and Beta, 

 𝛽 = 1, The final decision regarding the ideal solution might be left to the individual of the decision 

1. Numerical Example: 
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(13, 14, 16, 17) (16, 18, 22, 24) 

(8, 9, 11, 12) 

(18, 19, 21, 22) (0, 3, 9, 12) (12, 13, 15, 16) 
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𝑢̃1 ≈ (14,15,17,18) ⊝ (17,18,22,23) ≈ (-9, -7, -1, 1) 

𝑣̃1 ≈ (8,9,11,12) ⊝ (-9, -7, -1, 1) ≈ (7, 10, 18, 21) 

𝑢̃2 ≈ (10,11,13,14) ⊝ (17,18,22,23) ≈ (-13, -11, -5, -3) 

For non-basic cells we use: 𝑝𝑖𝑗 ≈ 𝑐̃𝑖𝑗⊝ 𝑢̃𝑖⊝ 𝑣̃𝑖 

𝑝12 ≈ 𝑐̃12⊝ 𝑢̃1⊝ 𝑣̃2 

𝑝12 ≈ (8,9,13,14) ⊝ (−9,−7,−1, 1) ⊝ (6,7,9,10) ≈ (-3, 1, 13, 17),𝑚𝑎𝑔 = 7 > 0 

By the same way: 

𝑝14 ≈ (2, 6, 16, 20) mag=11, 𝑝21 ≈ (-1, 5, 23, 29) mag=14  

𝑝22 ≈ (2, 6, 16, 20) mag=11, 𝑝24 ≈ (7, 11, 21, 25) 𝑚𝑎𝑔 = 16 

𝑝31 ≈ (-11, -7, 3, 7) , mag=-2 <0, so  (-11, -7, 3, 7)  ⪯ 0̃ 

The solution is not optimal we should enhance the solution towards the optimal. Going to 

cell (3,1) creating close loop with basic feasible solution cells. From cell (3,1) we make close 

loop with cells (1,1), (1,3), and (3,3): 

             

    θ ≈ min( cell(1,1), cell(3,3)) ≈ min {(13,14,16,17), (0,  3,  9,  12)}  

       ≈ (0,  3,  9,  12), 𝑎𝑛𝑑  𝑚𝑎𝑔 = 6 

(1, 5, 13, 17) (16, 21, 31, 36) 

(8, 9, 11, 12) 

(18, 19, 21, 22) (0, 3, 9, 12) (12, 13, 15, 16) 
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𝑍 = [𝑎, 𝑎̅] = (𝑎 − 𝛼𝑎 + 𝛼𝑏) + 𝛽(𝑑 − 𝑎 − 𝛼𝑑 + 𝛼𝑐 + 𝛼𝑎 − 𝛼𝑏) 

       Z =(1 − 𝛼 − 𝛽 + 𝛼𝛽)𝑎 + (𝛼 − 𝛼𝛽)𝑏 + (𝛼𝛽)𝑐 + (𝛽 − 𝛼𝛽)𝑑  
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Figure 2: Optimal solutions when 0 ≤ 𝛼 ≤ 1 

 

Method (II): 

Step 1: We can use the above parametric conversion for the costs, demand, and supply for the 

transportation table, convert the fuzzy transportation problem to crisp transportation problem, and 

then solve it using the usual methods to find the optimal solution. 

Step 2: Take 𝛼 = 0 , 𝛼 = 0.1, …  , 𝛼 = 0.9, 𝛼 = 1, also take three values for 𝛽 = 0, 𝛽 = 0.5, 𝛽 = 1, 

for each Alpha and Beta value, we will get a crisp Transportation problem and solve it find an 

optimal solution. 

 

According to method (II) the whole Fuzzy transportation problem will be converted to the 

following usual transportation problems If  α = 0 and 𝛽 = 0 . 
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Figure 3: Optimal solutions when 0 ≤ 𝛼 ≤ 1 

7 26 
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From the above tables and figures, we see that alpha cuts provide a way to analyze fuzzy numbers 

at different levels of certainty. Decision-makers can choose an alpha level that reflects their desired 

confidence level, allowing for more informed and flexible decision-making, as well as the alpha 

cuts help in visualizing fuzzy numbers by breaking them down into crisp intervals at various alpha 

levels. This can make it easier to understand and interpret the fuzzy number. 

 

 

 

 Results and discussion: 

 

In assessing the two methods for solving the fuzzy transportation problem, we observe distinct 

outcomes regarding their lower bound crisp values. The first method yields a minimum lower 

bound crisp value of 480, while the second method produces a higher minimum lower bound crisp 

value of 728.  

This indicates that the first method is more effective for our objective of minimizing transportation 

costs, as it directly addresses the fuzzy transportation problem and allows us to work only on the 

fuzzy decision variable results and their corresponding costs. By applying this method, we can 

generate a series of crisp solutions based on varying values of Alpha and Beta. 

In contrast, the second method requires us to transform the entire transportation problem into a crisp 

transportation problem for each combination of Alpha and Beta. This results in the need to solve a 

total of 33 crisp transportation problems in our example, given that we have eleven values for Alpha 

and three values for Beta. This process can become increasingly complicated, especially when the 

transportation problem involves larger tables with more extensive supply and demand figures, as 

well as additional values for Alpha and Beta.  

Overall, the first method not only offers a better optimal solution in terms of cost but also simplifies 

the process significantly compared to the second method. 
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2. Conclusion   

[1]  L. Zadeh, "Fuzzy sets," Information and Control, vol. 8, no. 3, pp. 338-353, 1965.  

https://doi.org/10.1016/S0019-9958(65)90241-X  

[2]  S. &. K. Chanas, "A concept of the optimal solution of the transportation problem with fuzzy cost coefficients," 

Fuzzy Sets and Systems, vol. 82, no. 3, pp. 299-305, 1996 .  

https://doi.org/10.1016/0165-0114(95)00278-2  

 

[3]  

N. G. a. K. A. Razak, "Two Stage Fuzzy Transportation Problem," Journal of Physical Sciences, vol. 10, p. 63 – 

69, 2006 . 

https://www.researchgate.net/publication/241902343. 

[4]  S.-T. L. a. C. Kao, "Solving fuzzy transportation problems based on extension principle," 

 European Journal of Operational Research, vol. 153, no. 3, pp. 661-674, 2004.  

https://doi.org/10.1016/S0377-2217(02)00731-2 

[5]  P. P. a. G. Natarajan, "A New Algorithm for Finding a Fuzzy Optimal Solution for Fuzzy Transportation 

Problems," Applied Mathematical Sciences, vol. 4, no. 2, pp. 79 - 90, 2010.  

https://www.m-hikari.com/ams/ams-2010/ams-1-4-2010/pandianAMS1-4-2010.pdf  

[6]  D. H. &. P. Kumam, "A method for solving a fuzzy transportation problem via Robust ranking technique and 

ATM," Cogent Mathematics, vol. 4, pp. 1-11, 2017 .  

https://doi.org/10.1080/23311835.2017.1283730 

[7]  K. a. S. Subramanian, "An Approach for Solving Fuzzy Transportation Problem," International Journal of Pure 

and Applied Mathematics, vol. 119, no. 17, pp. 1523-1534, 2018 . 

https://doi.org/10.1016/S0019-9958(65)90241-X
https://doi.org/10.1016/0165-0114(95)00278-2
https://www.researchgate.net/publication/241902343.
https://doi.org/10.1016/S0377-2217(02)00731-2
https://www.m-hikari.com/ams/ams-2010/ams-1-4-2010/pandianAMS1-4-2010.pdf
https://doi.org/10.1080/23311835.2017.1283730


 KHAZAYIN OF ECONOMIC
     AND ADMINISTRATIVE SCIENCES (2025) (02) (04): P(38-51)    

  
 https://www.researchgate.net/publication/354776804  

[8]  A. A. a. S.Santhi, "A New Technique for Solving Fuzzy Transportation Problem Using Trapezoidal Fuzzy 

Numbers," JOURNAL OF ALGEBRAIC STATISTICS, vol. 13, no. 2, pp. 2216-2222, 2022 .  

https://publishoa.com/index.php/journal/article/download/409/374 

[9]  S. Vimala and S. Krishna Prabha2, "Fuzzy Transportation Problem through Monalisha’s Approximation 

Method," British Journal of Mathematics & Computer Science, vol. 17, no. 2, pp. 1-11, 2016.  

DOI: 10.9734/BJMCS/2016/26097 

[10]  S. K. a. T. D. Rao, "Optimal Bounds for Fully Fuzzy Transportation Problems: A Parametric Approach," 

Research Square, pp. 1-12, 2024 . 

https://doi.org/10.21203/rs.3.rs-3890262/v1 

[11]  A. R. a. J. Singh, "Fully Fuzzy Solution of Transportation Problem in Fuzzy Environment," International Journal 

of Science and Research, vol. 11, no. 12, pp. 794-799, 2022 .  

https://www.ijsr.net/archive/v11i12/SR221215125834.pdf.  

[12]  D. A. S. K. a. M. S. Taher, "MAXIMUM {SUPPLIES, DEMANDS} METHOD TO FIND THE INITIAL 

TRANSPORTATION PROBLEM," Journal of University of Zakho, vol. 1, no. 2, pp. 849-853, 2013 .  

https://sjuoz.uoz.edu.krd/index.php/sjuoz/article/download/430/259/655  

 

https://www.researchgate.net/publication/354776804
https://publishoa.com/index.php/journal/article/download/409/374
doi:%2010.9734/BJMCS/2016/26097
https://doi.org/10.21203/rs.3.rs-3890262/v1
https://www.ijsr.net/archive/v11i12/SR221215125834.pdf.
https://sjuoz.uoz.edu.krd/index.php/sjuoz/article/download/430/259/655

