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Introduction

Fuzzy relational equations have played an important role in fuzzy set
theory and fuzzy logic systems, and many researchers have discussed
fuzzy relation equations based on different compositions of fuzzy
relations, including max—product fuzzy relational equations. In this
article, we study a class of posynomial geometric programming problem
(PGPF), with the purpose of minimizing a posynomial subject to fuzzy
relational equations with max—product composition. With the help of
auxiliary variables, it is converted convert the PGPF into an equivalent
programming problem whose objective function is a non-decreasing
function with an auxiliary variable. Some preliminary definitions are
introduced. Since the feasible solutions are not convex the basic
programming techniques are not applicable. It is shown that an optimal
solution consists of a maximum feasible solution and finite number of
minimal feasible solutions by an equivalent programming problem. In
fact, there are a lot minimal solutions and to obtain all them is tedious
steps, boring and time consuming. Furthermore, we propose some rules
for full simplifying the problem. Then by using a branch and bound
approach and fuzzy relational equations (FRE) path, it is presented an
algorithm to achieve an optimal solution to the PGPF. Finally, a
numerical experiment is given to illustrate the steps of the algorithm.

Material and methods

In this paper, we develop an algorithm to deal with the PGPF based on a
special structure of a solution set to the fuzzy relation equations. The
material is arranged as summarizing some concepts and important
properties related to max—product fuzzy relational equations and more,
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to present some main conclusions for developing the algorithm in order
to solve the PGPF.

Results and discussion

We introduce three rules to simplify the PGPF. We give a step-by-step
algorithm to the PGPF and then we use some examples to illustrate how
the algorithm works. Also, four important concluding remarks are given.

Conclusion
The following conclusions were drawn from this research.

e Itisproved that the feasible solutions are not convex so the basic
programming techniques are not applicable.

e It is shown that an optimal solution consists of a maximum
feasible solution and the finite number of minimal feasible
solutions by an equivalent programming problem.

e By using a branch and bound approach and fuzzy relational
equations (FRE) path, it is presented an algorithm to achieve an
optimal solution to the PGPF.
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