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Galerkin finite element method for singularly perturbed

The Fourth—Order Compact Finite Difference Scheme for

the Convection Diffusion Equation

LI Ranran WANG Hongyu KAYSAR Rahman”
( College of Mathematics and System Science Xinjiang University Urumgqi Xinjiang 830046 China)

Abstract: In this paper a compact difference scheme for the one-limensional convection diffusion equation under
periodic and Dirichlet boundary conditions is proposed. The fourth-order compact difference scheme is used for the
spatial variables under these two boundary conditions and the numerical scheme with both spatial and temporal
fourth-order accuracy is constructed using the cubic Hermite interpolation formula for the temporal variables. Final—
ly the accuracy and reliability of the scheme is verified by numerical experiments and comparisons of numerical ex—
amples under two boundary conditions.

Key words: convection diffusion equation; high-order compact finite difference; Hermite formula; Dirichlet boundary

conditions



