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A Two-Level Variational Multiscale Algorithm with

Backtracking Fnite Element for Navier-Stokes Equations

YANG Xiao-cheng, SHANG Yue-giang

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

Abstract: Based on the two-grid discretization method and the two-level method with backtracking, a two-
level variational multiscale algorithm with backtracking finite element for the stationary Navier-Stokes e-
quations at high Reynolds numbers is proposed in this paper. The key idea of our algorithm is as follows:
first, to solve a fully nonlinear Navier-Stokes equation with a subgrid stabilization term on a coarse grid;
next, to solve a subgrid stabilized linear fine grid problem based on one step of Oseen iteration; and final-
ly, to correct on the coarse grid with full linearization. The theoretical and numerical results show that
with suitable scalings of algorithmic parameters, this algorithm of ours can yield an optimal convergence
rate. Numerical tests are made to verify the efficiency of the method.

Key words: variational multiscale method; finite element; incompressible flow; Navier-Stokes equation;

two-grid
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