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WAVE-RAY MULTIGRID METHOD FOR STANDING WAVE EQUATIONS ∗
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Abstract. Multigrid methods are known for their high efficiency in the solution of definite elliptic problems.
However, difficulties that appear in highly indefinite problems, such as standing wave equations, cause a total loss of
efficiency in the standard multigrid solver. The aim of this paper is to isolate these difficulties, analyze them, suggest
how to deal with them, and then test the suggestions with numerical experiments. The modified multigrid methods
introduced here exhibit the same high convergence rates as usually obtained for definite elliptic problems, for nearly
the same cost. They also yield a very efficient treatment of the radiation boundary conditions.
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