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Truncated Least-squares Least-norm Solutions
by Applying the QR Decompositions Twice

Y OHSUKE HOSODA*

We investigate the numerical method applied to ill-posed problems including the Fredholm
integral equation of the first kind. In place of the truncated least-square least-norm solution
(TLSLNS) which applies the QR decomposition three times, we propose a TLSLNS which
applies the QR decomposition only twice. The new method is numerically stable, and nu-
merical experiments show that the method gives results of similar accuracy compared to the
truncated singular value decomposition method.
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Fig. 1 Diagonal elements o,, dn, residual norms r,’s and errors in SVD and 2-times QRD.
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Table 1 Errors and CPU-times of TLSLNS by SVD and
2-times QRD.
Error CPU-time (sec)
SVD 0.51935E—-07  4.27
QR2 0.84976E—07 0.16
QR2 (no U, V) | 0.84976E—07 0.14
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