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Abstract

The modified incomplete LU decomposition preconditioner, which is usually applied to the
conjugate gradient squared method, does not improve convergence rate sufficiently and can-
not be implemented efficiently on parallel computers. This paper proposes the multigrid
preconditioned conjugate gradient squared method. The multigrid method shows the rapid
convergence for symmetric problem exploiting grids of difference sizes but in the unsymmet-
ric case, for too coarse grid, M-matrix property is broken. When unsymmetry of the matrix
is strong, the parallelism is spoiled because it is necessary to make the restriction and the
prolongation precise or to make smoother strong. This paper shows that when the multigrid
method is used as the preconditioner of the conjugate gradient squared method, the faults
of the multigrid method disappear and this preconditioner shows fast convergence rate.
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