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Abstract

Nonlinear Complementarity Problems (NCPs) play a significantrole in mathematical programming and
engineering optimization. In this paper, the mathematical model of nonlinear complementarity prob-
lems is analyzed first, and the limitations of traditional solution methods are introduced. Then, the
framework and implementation of applying the stochastic Kaczmarz algorithm to nonlinear comple-
mentarity problems are explored, and improved strategies are proposed to accelerate convergence and
enhance computational efficiency. Through numerical experiments, the results show that the stochastic
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Kaczmarz algorithm has significant advantages in high-dimensional and large-scale problems, espe-
cially in dealing with complex nonlinear constraint problems, where its convergence speed and compu-
tational efficiency far exceed those of traditional methods. The experimental results further demon-
strate the effectiveness and potential of this algorithm in practical applications.
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