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Characterization of Solution Set of Multiobjective Optimization Problem Based on
Benson’s Method

ZHONG You., GAO Ying

(School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)
Abstract; [Purposes ] To study the characterization of the emptiness of efficient solution set and properly efficient solution set for
multiobjective optimization problems based on Benson’s method. [ Methods]By using the scalarization method and the density results
to study the characterization of the emptiness of the efficient solution set and the properly efficient solution set of multiobjective
optimization problems. [Findings Firstly, obtaining the equivalent characterization of unbounded Benson scalarization problem under
natural cone order, and on this basis, giving the necessary conditions that the efficient solution set and the properly efficient solution
set of multiobjective optimization problem are empty sets. Secondly, obtaining the conditions that the efficient solution set and the
Borwein properly efficient solution set under dictionary order are empty sets, and give examples to illustrate the assumptions.
Finally, the necessary conditions for the unbounded Benson scalar problem under the general cone order are given, and the
relationship between the effective solution of the multiobjective optimization problem and the optimal solution of the Benson scalar
problem is also given. [Conclusions]For convex and nonconvex multiobjective optimization problems, the emptiness of solution sets
is characterized.

Keywords: multiobjective optimization; Benson’s method; characterization of solution set
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