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for Random Sparse Coefficient Matrix

TAKESHI IWASHITAT and MASAAKI SHIMASAKItt

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 eas-
ily estimated. The evaluation index, which has a simple relationship with the norm of the
remainder matrix in a special case, is easily computed without additional memory require-
ment. The computational cost of the index is about the same as that of ILU factorization.
The effectiveness of the method is confirmed by numerical tests using the ICCG(0) method
applied to linear systems of equations derived from Matrix Market, a finite-difference analysis
of Poisson equation, and a 3-d electromagnetic field analysis. The numerical result shows that
the proposed evaluation index gives a good tool for estimating preconditioning effects and has

a strong relationship with the Frobenius norm of the remainder matrix.
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Table 1 Coefficient matrix data of SIRMQ4M1 (Matrix
Market).
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Band width 192
Max eigenvalue 6.874x10°
Min eigenvalue 3.80x1071
Condition number 1.81x10°
T T T T T
220 | g
FE A
e
200 | Lt g
4+
£ 180 o 4
F +
2 160 - Lt g
[s}
7 L + i
8 140
2 +
120 q
100 -+ g
80 L 1 1 1 1 1
0.8 12 1.6 2 2.4 2.8
P.R.L (x108)

02 00000 P.R.I O000O0OMatrix Market 000 10
Fig.2 Relationship between number of iterations and
P.R.I. (Matrix Market data 1).
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Fig.3 Convergence behavior of residuals (Matrix Market
data 1).
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Fig.4 Relationship between number of iterations and
P.R.I. (Matrix Market data 2).
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Fig.5 Convergence behavior of residuals (Matrix Market
data 2).
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difference analysis of Poisson equation).
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