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Abstract

This paper investigates the computational efficiency of nonlinear multigrid-transfer operators for
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Bz, X

the steady-state solution of the two-dimensional inviscid Burgers equation. In the spatial discretiza-
tion, the finite volume method and the Rusanov numerical flux are employed, while pseudo-time iter-
ation is used for temporal advancement. The convergence performance of different combinations
of transfer operators is then compared. Numerical experiments show that an appropriate combina-
tion of transfer operators can significantly reduce both the number of iterations and the computational
time. In particular, the combination of bilinear-adjoint restriction and bilinear prolongation exhibits
the best performance for the second-order scheme. The shock-containing test case further shows that
high-order transfer operators can accelerate residual decay in smooth regions while maintaining it-
erative stability and solution quality near the shock.
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Figure 1. Relative positions of fine-grid and coarse-grid cell centers in the bilinear prolongation operator
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Table 1. Comparison of convergence performance for different grid-transfer operator combinations under first-order spatial
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Figure 2. Comparison of iteration counts and computational time with grid size for different grid-transfer operator combinations
under first-order spatial accuracy
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