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Abstract

The Richardson iterative method is an effective method for solving multi-linear systems with M -
tensors. In this paper, a new preconditioner and new preconditioned Richardson iterative method
are proposed to accelerate the convergence of multi-linear systems with M -tensors. In the theory,
the convergence of the preconditioned Richardson iterative method is proved. Finally, a numerical
example is given to verify the effectiveness and feasibility of the proposed method.
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Table 1. Numerical results

1 BESR
Richardson PR P2R PsR PR
a IT CPU IT CPU IT CPU IT CPU IT CPU
0.04 381  0.005645 316  0.002217 250  0.005570 287  0.004143 216  0.003131
0.08 183 0.004595 151 0.002090 120 0.001249 136 0.002655 100 0.001596
0.12 117 0.001367 96 0.001267 78 0.000804 86 0.001345 60 0.001181
0.16 84 0.001575 68 0.000902 59 0.000919 60 0.000930 41 0.000655
0.20 64 0.000919 51 0.000708 48 0.000886 45 0.000545 30 0.000566
0.24 51 0.002115 40 0.000587 43 0.000607 40 0.000390 22 0.000565
0.28 102 0.001560 55 0.000683 98 0.001400 102 0.000968 17 0.000231

0.32 2000  0.053824 136 0.001851 2000  0.036499 2000  0.048126 20 0.000311
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