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Abstract Some dependencies on machine precision and step-size in float calculation of nonlinear dynamical system
initial value question with errors are studied by using of multiple precision method for the Lorenz nonlinear equa-
tions. When using certain float point precision in computation the intrinsic maximum effective computation time can
be used to study the maximum prediction time in atmospheric science. A method based on multiple precision compu-
ting to evaluate and extend the nonlinear dynamic system’s maximum prediction time is presented. From the result
we found that the predictability time is not only depend on initial error but also sensitive to the precision and the time
step-size used in the computation.
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