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An Implicit Scheme of the 1D Convection-Diffusion-Reaction Equation

WEI Jian-ying
(School of Mathematics and Computer Sciences, Ningxia University, Yinchuan 750021, China)

Abstract; An implicit difference scheme is proposed for solving the one-dimensional (1D) unsteady convection-diffu-
sion-reaction equation. By using an exponential function, the model equation can be rewritten in the form of the convection-
diffusion equation. Firstly its difference scheme is constructed ; then, using the back substitution process, the final implicit
scheme is gotten. The truncation of the scheme is O(7° + h*). It is proved to be unconditionally stable by Von Neumann
method. Because only three points are used at each time level, the difference equation can be solved by the method of forward
elimination and backward substitution. Numerical results indicates the efficiency of the algorithm.

Key words: convection-diffusion-reaction equation ; implicit difference scheme; unconditional stability





