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A Modified GMRES Method for
Linear Discrete Ill-posed Problems

Nao Kurortwatl2 and Takasar NODERAT?

Recently, the GMRES method is a popular numerical method for a linear sys-
tem derived from the Fredholm integral equation of the first kind. Such linear
system is classified into linear discrete ill-posed problems. It has been studied
by many researchers because it can describe various phenomenon. However,
its properties as an ill-posed problem remain a lot of things to be conquered.
Our proposed stopping rule is based on Tikhonov regularisation, which is one
of classical regularisation methods for the ill-posed problem. Standard way to
stop iteration of the GMRES method is using relative residual norm. But it
does not work for the ill-posed problem. We will propose a simplified Tikhonov
value for a new stopping rule of the GMRES method to stop iteration appro-
priately. At last, some numerical experiments will illustrate the effectiveness of
proposed algorithm.
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Fig.9 Numerical experiment 3: distance between Tikhonov value 7; and simplifie Tikhonov value
75 by GMRES.
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Fig.10 Numerical experiment 3: relative error norm ||@ — &;||2/|||2 and simplified Tikhonov
value 75 by GMRES,
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Table 4 Numerical experiment 3 — comparison with each constraints for GMRES.
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