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Abstract

Based on the combination of real and imaginary parts (CRI) iteration method, a lopsided CRI (LCRI)
iteration method is proposed for solving complex symmetric positive semi-definite linear systems. By
using the spectral theory, we not only analyze the convergence property of the LCRI method, but also
obtain the quasi-optimal parameter expression. The efficiency of the new method is further verified
numerically.
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Figure 1. The spectral radius of the iteration matrix p versus the parameter «
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Table 1. The ranges of experimental optimal parameter or the values of quasi-optimal parameter of the tested methods
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LPMHSS e [0.96,1000] [1.10,1000] [1.42,1000] [0.62,1000]
CRI Ao [0.63,1.61] [0.63,1.58] [0.64,1.56] [0.66,1.53]
LCRI U [0.96,1000] [1.10,1000] [1.42,1000] [0.62,1000]
LCRI o 107.95 119.49 122.83 123.71
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Table 2. The numerical results of the tested methods with experimental optimal parameter values
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WaRrS m =64 m=128 m = 256 m =512
PMHSS Oy 0.99 1.15 1.01 0.76
IT 34 34 34 34
CPU 0.0847 0.1961 0.6949 3.0806
LPMHSS Oy 940 630 420 130
IT 6 5 4 4
CPU 0.0219 0.0457 0.0919 0.3787
CRI Oy 1.17 0.80 1.02 0.66
IT 7 6 5 4
CPU 0.0321 0.0533 0.1443 0.4407
LCRI Oy 130 690 70 60
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CPU 0.0179 0.0332 0.0668 0.2008
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