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Solving Nonlinear Equations with Singular Jacobi Matrix

Based on Gradient Descend Neural Network

Yong Longquan®?, Jia Wei'
(1. School of Mathematics and Computer Science, Shaanzi University of Technology, Hanzhong, Shaanxi 723001,
China;2. Shaanxi Key Laboratory of Industrial Automation, Hanzhong, Shaanxzi 723001, China)

Abstract: A method is presented for nonlinear equations with singular Jacobi matrix. After transfor-
ming nonlinear equations into an unconstrained optimization problem, the nonlinear equations can be
solved by gradient descend neural network model. For nonlinear equations with unique root, this
method can converge to its unique root; and for nonlinear equations with several roots, this method
can find the roots as many as possible. In addition, the method is widely used in application without
calculation of Jacobi matrix.

Key Words: nonlinear equations; unconstrained optimization; gradient descend neural network; Jacobi

matrix
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