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One of the most important and frequently used preconditioning techniques for solv-
ing symmetric positive definite systems is based on computing the approximate in-
verse factorizations. It is also a well-known fact that such factors can be computed
column by the orthogonalization process applied to the unit basis vectors provided
that we use a non-standard inner product induced by the positive definite system
matrix A. In this contribution we consider the classical Gram-Schmidt algorithm
(CGS), the modified Gram-Schmidt algorithm (MGS) and also yet another variant
of sequential orthogonalization, which is motivated originally by the AINV precon-
ditioner and which uses oblique projections. The orthogonality between computed
vectors is crucial for the quality of the preconditioner constructed in the approxi-
mate inverse factorization. While for the case of the standard inner product there
exists a complete rounding error analysis for all main orthogonalization schemes, the
numerical properties of the schemes with a non-standard inner product are much
less understood. We will formulate results on the loss of orthogonality and on the
factorization error for all previously mentioned orthogonalization schemes.
This contribution is joint work with Jǐŕı Kopal (Technical University Liberec),
Miroslav Tůma a nd Alicja Smoktunowicz (Warsaw University of Technology).
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Please read and conform to the following guidelines:

• Please use only the template and do not modify it. Use the file CT-Abstract-
to-be-filled-in.tex to give details on your contribution. Latex only the file CT-
Template-latex-me.tex. The entire text has to be within the box, otherwise
the contribution will not be considered.

• Before uploading your submission, please rename the file CT-Abstract-to-be-
filled-in.tex following the rule lastname-firstname.tex and upload the renamed
file only.

• You may use LATEXcommands to include math symbols.

• Please do not attempt complex TEXmacros, include any usepackages or font
changing commands. No graphics. You may use italics.

• Do not include references or citations separately at the end of the abstract.
Instead, all citations must be in text in the general form ’[Author, Title, etc]’.

• Please state co-authors (if any) at the end following the example above.


