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Predictor-corrector improvement of Newton method
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2. School of Mathematical Sciences, Dalian University of Technology, Dalian Liaoning 116024, China)

Abstract: In numerical analysis, Newton method is the most commonly used iterative technique for determining a root
of a nonlinear equation for its simplicity and fast rate of convergence. Motivated by a class of predictor-corrector technique
for root-finding, we present a predictor-corrector modification for the standard Newton method in approximating the root of
a univariate nonlinear function, and extend it to the multi-dimensional vector-valued functions. First, the predictor-corrector
rule is described using a figure and its convergence order is analyzed. The modified method only requires evaluating one
function and one first derivative in a step. Then, we use numerical examples to demonstrate the faster convergence achieved
by this modification than the Newton method and other higher-order (142 order, 3rd order, 4th order, 5th order and 6th
order) algorithms. Third, the predictor-corrector improvement is extended to multi-dimensional vector valued functions.

The convergence is proved by using Taylor formula, and is illustrated by a two-dimensional example.
Key words: Newton method; predictor-corrector rule; nonlinear equation; iterative methods
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Fig. 1 Sketch of the modified Newton’s method of this paper
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Table 1 Comparison of different methods in terms of
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Table 2 Test functions and initial values
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