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Abstract

In this article, fuzzy values are used in the meta-heuristic method to locate the location of the
terminal facility. This article is written based on a modern method inspired by nature called
Whale Algorithm and it is tested on scientific optimization problems and modeling problems.
To evaluate the performance of the proposed method, fuzzy coefficients have been applied to
solve the location allocation problem, in such a way that the hypotheses of the problem, fuzzy
random variables and the capacity of each center are considered unlimited. According to the
results of this research, the problem of locating the terminal locations is practically solved
and the optimal location of these facilities is proposed in the real world. Also, the numerical
optimization results show that the proposed method has a better performance than similar
methods.
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Numerical experiments

This section describes a special case of location and allocation problems. As you can see, the
proposed method and algorithm will be very effective. In numerical optimization programs,
the assumptions of a real practical problem, such as the exact quantity required and the
results, are often incorrect. In fact, to avoid this problem, we check the facility location with
fuzzy values for these hypotheses and provide a degree of freedom to the decision maker that
allows for uncertainty in input data and assumptions. A particular natural technique for
describing unreliable data is the use of variables and fuzzy data. Hence, here we describe a
location allocation formula, i.e. fuzzy station location allocation, with associated setup costs
and applicants. To test the proposed algorithm, we created some environmental problems to
test the large-scale fuzzy location problem (FLP).

In any applied problem, the numerical result assigns the number 1 to find the best solution,
that is, the solution and answer that has the least relative error. And the solution or answer
that has the largest relative error, i.e. the worst solution, takes the number 0, and the rest of
the numerical answers take values from 0 to 1, depending on how close it is to the best
answer. And according to the obtained tables, our proposed method will be very effective and
practical.

Conclusions

In this research paper, we develop and implement a meta-heuristic method to solve a location
problem that uses fuzzy values. We also compare it with recently implemented methods and
algorithms to prove the efficiency and effectiveness of our technique. A model with fuzzy
values also had a fuzzy number of node-related applicants, with lower limits and a predefined
limit for the number of stations. We tested the proposed method and related algorithm on
various fuzzy station problems with several random variables in which the cost of the fuzzy
value system is considered. The fuzzy target value in this problem was converted to an
explicit value using a ranking equation. As can be seen, numerical experiments on real-size
application problems have a desirable and acceptable effectiveness.
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