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A Finite Element Variational Multiscale Method
Based on the Backward Euler Scheme for the
Time-Dependent Navier-Stokes Equations

XUE Ju-feng, SHANG Yue-qiang

School of Mathematics and Statistics s, Southwest University , Chongging 400715, China

Abstract; In this paper. we mainly study a fully discrete finite element variational multiscale method based
on two local Gaussian integrations for the time-dependent Navier-Stokes equations. A feature of the meth-
od is that a stabilized nonlinear Navier-Stokes system is first solved on a coarse grid, and then a stabilized
linear problem is solved on a fine grid to correct the coarse grid solution at each time step. Based on the
backward Euler scheme for temporal discretization, we derive error bound of the approximate velocity
which is first-order in time. Numerical experiments verify the correctness of the theory and the effective-
ness of the method.

Key words: Navier-Stokes equation; two-grid method; backward Euler scheme; error estimate

REHE K M



