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Abstract: In this paper, a hybrid and efficient method is presented for solving multi-objective non-linear
fractional programming problems with a non-convex signomial structure. These problems, due to their
inherent complexities, pose significant challenges in the field of mathematical optimization. Unlike clas-
sical methods, the proposed method does not require initial convexification of the problem and allows for
the direct solution of non-convex problems. This feature significantly reduces the computational com-
plexity and solution time of the problem, offering a more efficient approach than classical methods. In this
method, the ideal solutions for each objective function are first calculated independently. In this regard, the
Charnes-Cooper transformation is used to convert each objective function from a non-linear fractional form
into a non-linear programming problem. Subsequently, the signomial geometric programming approach
is employed to model the objective functions and constraints more accurately and to calculate the optimal
values of the problem variables. These values are the ideal solutions for each objective function. Then, the
Dinkelbach’s algorithm is applied to transform the original problem (multi-objective non-linear fractional
programming) into a single-objective non-linear programming problem, which facilitates the solution pro-
cess. Finally, the signomial geometric programming approach is used again to solve this single-objective
programming problem. The optimal solution of this problem is considered a Pareto optimal solution for
the original problem. At the end of the paper, a numerical example is provided to evaluate the accuracy
and efficiency of the proposed method.

Keywords: Multi-objective Nonlinear Fractional Programming, Charnes and Cooper Method,
Dinkelbach’s Algorithm, Signomial Geometric Programming.
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