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Local Discontinuous Galerkin Method for Convection-
Dominated Diffusion Problems
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Abstract: local discontinuous Galerkin method (1.LDGM) for convection-dominated diffusion
problems with periodic boundary conditions is constructed. To deal with the derivative of second
order, an auxiliary variable is introduced. The stability and error estimations are presented simul-
taneously. LDGM is an extension of the Runge-Kutta discontinuous Galerkin method with higher
accuracy and flexibility, especially for complicated geometries and boundaries. The method ena-
bles to effectively remove the spurious oscillations around the discontinuities or strong gradients
regions. The numerical experiments show that second order convergence can be obtained when
polynomials of degree 1 are chosen and the numerical errors are consistent with the theoretical er-
ror estimations. It can be extended to solve partial differential equations with higher order such as
KdV equations and biharmonic equations.
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