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Abstract: The perturbational finite difference method { PFD) is a new method of constructing high accurate difference
scheme. The PFD of variational step is a development and extension of PFD of uniform step. The PFD of variational step dose

not require any mathematical transformation of independent variables when dealing with problems that require local refinement
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ol computing grids, moreover, it shares the same characteristics with PFD of uniform step as lollows: Consider the first order
upwind scheme ol variational step as the starting point, the non- dillerential terms {convection coel[icient and source term)
were expanded into power series of grid spacing and the coellicients of the power series were determined by means ol elimina-
ting the truncation error of the corresponding modilied diflerential equation, and thus we ohtain the high accurate PFD scheme
of variational step, This scheme uses three, five and seven nodes under the circumstances of one, two and three dimensional
problems, and also the scheme is an upwind scheme. This article employed the PFD scheme of variational step to calculate the
convection-dilfusion equation, the equation of variational coellicient and Burgers equation and so on, and a comparison with the
normal [ist order upwind and second order central scheme was made. The results of the numerical experiments show that the
PFD scheme of variational step has higher accuracy and better stability and convergence than that of the [ist order upwind and
second order central scheme. The resolution of the PFD scheme of variational step has been clearly improved when it deals with
problems which have thin boundary layers compared with the PFD scheme ol unilorm step.

Key words:  high accurate difference scheme; convection-diffusion equation; perturbational finite

difference method of variational step.
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