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Abstract
LCELM techniques are operator splitting methods designed to obtain much improved accuracy in the numerical solution of convection-dominated diffusion processes by splitting convection and diffusion in the treatment of a time step. Three such procedures will be defined, with the first being first order correct in both space and time and the second, which is based on a post-processing process for the first method, being second order in space and first order in time. The third method is a higher order procedure that is naturally second order in space and first order in time. Computational testing affirms these rates of convergence. Convergence proofs will be indicated for the first two methods, with optimal order resulting in both cases, though an extra hypothesis that can be confirmed a posteriori is required for the first method. This work is joint with Anna Spagnuolo and Son-Young Yi and was preceded by a convergence proof for the first method in a single space variable by Huang and Douglas.
