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Abstract

Based on the fact that a Toeplitz matrix admits a circulant and skew circulant splitting (CSCS), we
propose the extrapolated CSCS method to solve Hermitian definite Toeplitz systems and discuss
the strategy to select the optimal two parameters «,f, and the extrapolated parameter ®.The

effectiveness of our method is verified by numerical experiments.
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Table 1. Numerical results of example 4.1

#= 1 HF 41 HBEER

N IT CPU
n o p @
CSCS ACSCS EACSCS CSCS  ACSCS  EACSCS
64 45622 45762  1.4652 40 37 22 0.0022 0.0020 0.0016
128 46100 4.6195  1.4647 40 38 23 0.0028 0.0026 0.0021
256 46348 4.6401  1.4663 40 38 23 0.0049 0.0046 0.0037
512 4.6473  4.6502  1.4680 40 38 23 0.0080 0.0077 0.0060
1024 4.6537 4.6551  1.4671 40 38 23 0.0162 0.0160 0.0131
Table 2. Numerical results of example 4.2
F2. HIF 42 BIEL
N IT CPU
n a B @
CSCS ACSCS  EACSCS CSCS  ACSCS  EACSCS
64 0.4670  0.4564  1.3844 36 26 16 0.0020 0.0015 0.0012
128 0.4239 04152 14114 41 29 18 0.0027 0.0020 0.0016
256 0.4102  0.4064  1.4137 41 30 18 0.0055 0.0041 0.0032
512 0.4114 0.4105 1.4104 40 30 18 0.0095 0.0074 0.0061
1024 0.4092 0.4118 1.4110 41 30 18 0.0211 0.0187 0.0152
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Table 3. Numerical results of example 4.3
=3 BIF A3 BBESER

) IT CPU

n a y/] 1)

CSCS ACSCS EACSCS CSCS ACSCS EACSCS

64 1.6304 1.6240 1.1089 10 10 6 0.0007 0.0007 0.0005
128 1.7048 1.6934 1.1217 11 11 7 0.0010 0.0010 0.0008
256 1.7689 1.7557 1.1325 12 11 7 0.0023 0.0022 0.0017
512 1.8250 1.8117 1.1424 13 11 7 0.0052 0.0049 0.0041
1024 1.8748 1.8622 1.1513 13 11 7 0.0161 0.0159 0.0139
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Figure 1. When n = 1024, the number of iteration steps and relative residual changes of the three iterative methods in Exam-
ple 4.1~4.3
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