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A High-Order Exponential Combination Compact Finite Difference
Scheme for Convection-Diffusiom-Reaction Equation

WANG Mingjing, TIAN Fang, GUO Yani

School of Mathematics and Statistics s Ningxia University , Yinchuan 750021, China

Abstract: For the one-dimensional convection diffusion reaction equation, based on the fourth-order expo-
nential compact difference scheme of convection diffusion equation, two fourth-order exponential combined
compact difference lattices for solving one-dimensional convection diffusion reaction equation are construc-
ted indirectly by using fourth-order mixed difference approximation operator and Padé formula; For the
two-dimensional convection diffusion reaction equation, a fourth-order exponential combined compact differ-
ence scheme for solving the two-dimensional convection diffusion reaction equation is constructed by using the di-
mension reduction method, combining the high-order mixed difference approximation operator and Padé formula.
The difference scheme proposed in this paper is less dissipative than the classical fourth-order scheme and the com-
bined scheme in the literature, so it has higher accuracy for solving the convection dominated boundary layer prob-
lems. Finally, a numerical example is given to verify the accuracy of the proposed scheme.

Key words: convection diffusion reaction equation; high order compact difference scheme; convection dom-
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