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New Evaluation Method of Ordering in Incomplete Cholesky
Preconditioning

TAKESHI IWASHITAt and MASAAKI SHIMASAKIt

It is well known that ordering of unknowns greatly affects convergence in Incomplete LU
(ILU) factorization preconditioned iterative methods. The authors recently proposed a sim-
ple evaluation way for orderings in ILU preconditioning. The present paper introduces the
evaluation method in unstructured analyses in which the effect of preconditioning is not easily
estimated. The evaluation index, which has a simple relationship with a matrix norm of a
remainder matrix, is easily computed without additional memory requirement. The compu-
tational cost of the index is about the same as that of ILU factorization. The effectiveness of
the method is examined by numerical tests using coefficient matrix data from Matrix Market,

a finite-different analysis of Poisson equation, and a 3-d electromagnetic field analysis.
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Fig.1 Algorithm of ILU factorization with determining remain-
der matrix and P.R.I.
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Table 1 Coefficient matrix of SIRMQ4M1 from Matrix
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Fig.2 Relationship between number of iterations and P.R.I.
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Fig.3 Convergence behavior of residual vector (Matrix
market data 1)
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Fig.4 Relationship between number of iterations and P.R.I.
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Fig.5 Convergence behavior of residual vector (Matrix
market data 2)
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Fig.6 Relationship between number of iterations and
P.R.I.(Finite difference analysis of Poisson equation)
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Fig.7 Convergence behavior of residual vector
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Table 3 3-d eddy-current analysis test model

Number of unknowns 1011920
Number of edge elements 327680
Number of nodes 342225
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Fig.8 Relationship between number of iterations and
P.R.I.(3-d eddy-current analysis)
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Fig.9 Convergence behavior of residual vector
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