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A nearest-neighbor frequency-guided multi-mutation differential
evolution algorithm for solving nonlinear equation systems

ZHAO Shi-jie">3', DENG Shu-ting', ZHAO Qiu-li', SONG Jin-ling'

(1. College of Science, Liaoning Technical University, Fuxin 123000, China; 2. The School of Geomatics,
Liaoning Technical University, Fuxin 123000, China; 3. Institute for Optimization and Decision Analytics,

Liaoning Technical University, Fuxin 123000, China)

Abstract: Solving nonlinear equation systems is one of the important tasks in the field of numerical computation. And
its difficulty lies in finding multiple roots simultaneously in a single run. To address the issue that the neighborhood
crowded differential evolution algorithm fails to fully solve when multi-root joint solution of nonlinear equation
systems, a nearest-neighbor frequency-guided multi-mutation differential evolution algorithm is proposed. Its multi-
mutation strategy groups individuals based on their fitness values, and each group uses a different mutation operator to
achieve comprehensive learning of global and neighborhood information. The nearest-neighbor frequency-guided
mechanism utilizes the frequency information of individuals being selected as neighborhood individuals to improve the
efficiency of multi-root joint solution and enhance the exploration ability for potential roots. Experimental results show
that the proposed algorithm has a relatively higher root-finding rate and success rate compared to other comparison
algorithms.

Keywords: intelligent optimization algorithm; nonlinear equation systems; differential evolution algorithm; multi-
root joint solution; multi-mutation strategy; nearest-neighbor frequency-guided mechanism
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