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Abstract

In scientific computing and engineering applications, many problems can ultimately be reduced to
solving large sparse complex symmetric linear systems. For the solution of such systems, this paper
applies the minimization residual technique to the generalized shift-splitting (GSS) iterative process,
constructs the minimization residual GSS (MRGSS) iterative method, derives the algebraic dimension
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reduction solution strategy of this method, and provides a strict convergence analysis. Finally, the
efficiency of the proposed method is verified through numerical experiments.
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F* 1. 0, =1000 FIRYSLI MBS
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7 ik 16 x 16 32x 32 64 x 64 128x 128 256 x 256
MHSS (s, ) 0.02 0.008 0.005 0.002 0.0008
MRMHSS (2, ) 0.078 0.006 0.009 0.0035 0.0009
i GSOR () 0.83 0.8 13 0.58 0.52
GSS (0 ) 5.2 22 11 06 0.3
(Boo) 4.7 2.2 11 0.6 0.3
MRGSS (at,) 0.02 0.003 0.0005 0.0002 0.0001
MHSS (a,) 2.7 1.1 0.85 0.66 0.37
MRMHSS (@, ) 0.74 0.22 0.08 0.02 0.004
1000
GSOR (@) 0.82 0.83 0.84 0.69 0.88
GSS () 3.1 1.9 1 0.6 0.29
(Boo) 8.7 2 12 05 0.28
MRGSS (a,,) 0.007 0.0002 0.0005 0.0011 0.0005
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Table 2. Numerical results for four methods using experimentally optimal parameters for o, =1000
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s MR
o, WaRrS
mxm 16 x 16 32x32 64 x 64 128 x 128 256 x 256
IT 40 44 73 106 160
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CPU 0.0115 0.0375 0.2844 2.4735 18.3512
IT 3 3 3 4 4
MRMHSS
. CPU 0.0004 0.0004 0.055 0.0462 0.2947
IT 8 9 12 16 19
GSOR
CPU 0.0005 0.001 0.006 0.288 0.1515
IT 9 16 31 62 114
GSS
CPU 0.0007 0.0053 0.0568 0.7345 0.9966
IT 2 2 2 2 3
MRGSS
CPU 0.0004 0.0013 0.0039 0.0267 0.1881
IT 21 23 34 77 150
MHSS
CPU 0.0058 0.0176 0.152 1.9369 18.5295
IT 4 7 9 9 9
MRMHSS
1000 CPU 0.0006 0.0021 0.00185 0.109 1.2801
IT 9 9 12 13 17
GSOR
CPU 0.0006 0.0021 0.0052 0.0344 0.3156
GSS IT 12 18 32 63 114
CPU 0.0009 0.0057 0.0575 0.7785 6.3143
MRGSS IT 2 2 2 3 3
CPU 0.0002 0.0025 0.0049 0.0271 0.1817
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