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Newton Algorithm Based on Linear Scaling Method for Multi-Objective Optimization

JIANG Shulan, XI Tianwei, ZHAO Kequan
(School of Mathematical Science, Chongqing Normal University, Chongqing 401331, China)

Abstract: [Purposes ] To solve the multi-objective optimization problem more efficiently, to get more effective Pareto front surface.
[ Methods | Through the quadratic approximation of the objective function and the linear weighted scalarization of the approximate
form, a new search direction is constructed. and a new Newton algorithm is proposed. The optimization of the uniformity of Pareto
surface is further considered, and the individual aggregation density is used to measure the uniformity of Pareto surface. Based on
the above new Newton algorithm, the algorithm steps to improve the uniformity of Pareto surface are proposed. [ Findings |Under the
assumption that the objective function is second-order continuous differentiable and locally strongly convex, it is proved that the new
Newton algorithm can superlinearly converge to Pareto weakly efficient solution. It is proved that the algorithm can locally quadratic
converge to Pareto weakly efficient solutions under the condition that the objective function has second-order continuous partial
derivatives and Lipschitz continuity. [ Conclusions|The multi-objective optimization Newton algorithm based on linear scalar method
has certain advantages in the number of iterations and the uniformity of Pareto {ront.

Keywords: multi-objective optimization problem; Newton algorithm; linear scalarization method; quadratic approximation; Pareto

weak efficient solution; convergence
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