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Abstract

This paper primarily discusses iterative methods for solving nonlinear equations. Based on a third-
order iterative method for solving nonlinear equations, we introduce an Lagrange interpolation ap-
proach to estimate its derivative, thereby constructing a new high-order iterative method. A con-
vergence analysis is also provided. It is found that by adding just one function evaluation, the con-
vergence order of a fourth-order iterative method can be increased to fifth order. We provide a
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theoretical proof of the fifth-order convergence and further verify the effectiveness of the new iter-
ative method through numerical experiments, demonstrating its potential value in solving nonlin-
ear equations.
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Table 1. Iteration counts of several iterative methods for different test functions
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Figure 1. Schematic diagram of road lighting
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Figure 2. Function f”(x)
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Figure 3. Function f'(x)
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