
Accepted Manuscript

Restarted Hessenberg method for solving shifted nonsymmetric linear
systems

Xian-Ming Gu, Ting-Zhu Huang, Guojian Yin, Bruno Carpentieri, Chun Wen,
Lei Du

PII: S0377-0427(17)30488-0
DOI: https://doi.org/10.1016/j.cam.2017.09.047
Reference: CAM 11327

To appear in: Journal of Computational and Applied
Mathematics

Received date : 2 May 2016
Revised date : 20 November 2016

Please cite this article as: X.-M. Gu, T.-Z. Huang, G. Yin, B. Carpentieri, C. Wen, L. Du, Restarted
Hessenberg method for solving shifted nonsymmetric linear systems, Journal of Computational
and Applied Mathematics (2017), https://doi.org/10.1016/j.cam.2017.09.047

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.cam.2017.09.047


Restarted Hessenberg method for solving shifted nonsymmetric

linear systems

Xian-Ming Gua,b∗, Ting-Zhu Huanga†, Guojian Yinc‡,
Bruno Carpentierid§, Chun Wena¶, Lei Due‖

a. School of Mathematical Sciences,

University of Electronic Science and Technology of China, Chengdu, Sichuan 611731, P.R. China

b. Institute of Mathematics and Computing Science,

University of Groningen, Nijenborgh 9, P.O. Box 407, 9700 AK Groningen, The Netherlands

c. School of Mathematics, Sun Yat-sen University, Guangzhou, Guangdong 510275, P.R. China

d. School of Science and Technology,

Nottingham Trent University, Clifton Campus, Nottingham, NG11 8NS, UK

e. School of Mathematical Sciences,

Dalian University of Technology, Dalian, Liaoning 116024, P.R. China

Abstract

It is known that the restarted full orthogonalization method (FOM) outperforms the
restarted generalized minimum residual (GMRES) method in several circumstances for solv-
ing shifted linear systems when the shifts are handled simultaneously. Many variants of them
have been proposed to enhance their performance. We show that another restarted method,
the restarted Hessenberg method [M. Heyouni, Méthode de Hessenberg Généralisée et Appli-
cations (Ph.D. Thesis), Université des Sciences et Technologies de Lille, France, 1996] based
on Hessenberg procedure, can effectively be employed, which can provide accelerating con-
vergence rate with respect to the number of restarts. Theoretical analysis shows that the new
residual of shifted restarted Hessenberg method is still collinear with each other. In these
cases where our proposed algorithm needs less enough elapsed CPU time to converge than
the earlier established restarted shifted FOM, the weighted restarted shifted FOM, and some
other popular shifted iterative solvers based on the short-term vector recurrence, as shown
via extensive numerical experiments involving the recently popular application of handling
time fractional differential equations.
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