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New Multilevel Type Iterative Solver: Concept of Implicit Multigrid Method

TAKESHI IWASHITA,t TAKESHI MIFUNE tt and MASAAKI SHIMASAKIH

This paper proposes a new multi-grid method, which is called “Implicit multi-grid method”.
In this method, linear systems of equations on all levels in a multi-grid method are integrated
into one large linear system of equations. When this integrated linear system is solved by using
preconditioned iterative solvers, effects of coarse grid correction is expected to be implicitly
involved. Since any preconditioning techniques are used for the integrated linear system, the
proposed method can extend application areas of conventional multi-grid solvers. Numerical
tests confirm that the proposed method involves an effect of coarse grid correction.
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Fig.1 Comparison of convergence behavior when 2-d grid size
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Fig.2 Comparison of convergence behavior when 2-d grid size
is 63 x 63 and ko=1.
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Fig.3 Comparison of convergence behavior when 2-d grid size
is 127 x 127 and xo=1.
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Fig.4 Comparison of convergence behavior when 2-d grid size
is 127 x 127 and xo=10.
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Fig.5 Comparison of convergence behavior when 2-d grid size
is 127 x 127 and xo=100.
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Fig.6 C ison of converg behavior when 2-d grid size
is 255 x 255 and xo=1.
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