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Abstract A modified type of preconditioner is constructed with the help of local block factorization of block tridiagonal matrices.
Then the existence and the properties are analyzed. For the standard 5 — point matrices which are derived from the 2 — D Laplace opera-
tor the actual condition numbers of the preconditioned matrices are computed. The result shows that the condition number is propor-
tioned to the square root of the order of the matrix. What’s more the longer the step of the local factorization the smaller the coefficient
is. Then efficient implementations of the preconditioners are focused on and three of them provided. Finally lots of experiments are per-
formed for the constructed preconditioners and the well — known effective ones on the personal computer with main frequency of 550MHz
and memory of 256M. The matrices in these experiments include the standard five point ones and the ones derived from a 2 — D elliptic
operator with discontinuous coefficients. The results also show that the preconditioners are more efficient than the other tested ones.
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x 1 =i/n?
1 550 1 ¢ =1E-10 n =800
Tab.1 Experiment No.1 on a PC with main frequency of 550MHz ¢ =1E-10 n =800
CG DCG BCG SSORI  SSORO IC11 IC12 1C13 =0 =1 1=2 =3
iters 2544 2544 1796 911 136 146 102 84 52 47 42 39
time 791.0 928.1 758.8 488.3 73.76 77.23 55.32 51.02 30.22 36.82 40.15 47.60
2 550 2 e=1E-10 n =800
Tab.2 Experiment No. 2 on a PC with main frequency of 550MHz e=1E — 10 n = 800
CG DCG BCG SSORI  SSORO IC11 IC12 1C13 [=0 =1 1=2 =3
iters 8928 5598 3962 1976 1074 237 186 175 133 118 103 92
time 3148. 2312. 1872. 1179. 634.1 135.8 108.4 113.7 93.04 102.5 105.6 115.9
1=0
4
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