Accepted Manuscript

Comparison results for splitting iterations for solving multi-linear systems

Wen Li, Dongdong Liu, Seak-Weng Vong

PII:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S0168-9274(18)30157-0
https://doi.org/10.1016/j.apnum.2018.07.009
APNUM 3400

Applied Numerical Mathematics

1 February 2018
10 May 2018
20 July 2018

APPLIED
NUMERICAL
MATHEMATICS

Please cite this article in press as: W. Li et al., Comparison results for splitting iterations for solving multi-linear systems, Appl. Numer.
Math. (2018), https://doi.org/10.1016/j.apnum.2018.07.009

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.apnum.2018.07.009

Comparison Results for Splitting Iterations for Solving

Multi-linear Systems

Wen Li* Dongdong Liu! Seak-Weng Vong?

July 23, 2018

Abstract

It is known that the spectral radius of the iterative tensor can be seen as an ap-
proximate convergence rate for solving multi-linear systems by tensor splitting iterative
methods. So in this paper, first we give some spectral radius comparisons between two
different iterative tensors. Then, we propose the preconditioned tensor splitting method
for solving multi-linear systems, which provides an alternative algorithm with the choice
of a preconditioner. In particular, also we give some spectral radius comparisons between
the preconditioned iterative tensor and the original one. Numerical examples are given
to demonstrate the efficiency of the proposed preconditioned methods.
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1 Introduction
Recently, because of some applications, the following multi-linear system:
Ax™ "t = b, (1.1)

has attracted more and more attention (e.g., see [4],[12],[14],[23]), where A = (a;iy...i,,) iS an
order m dimension n tensor, b is an n dimensional vector, and the tensor-vector product

Ax™~ 1 is defined by

n

(AX" )= Y iy Ty, i =1,2,0m, (1.2)

12, im=1
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