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High Performance Functions of Numerical Linear Algebra
specialized for Verified Numerical Computations

KATSUHISA OzAKI!®)

Abstract: This talk is concerned with verified numerical computations. Verified numerical computations
output an upper bound of an error of a numerical solution. To obtain the error bound, an option is a priori
error estimation. The upper bound of the error by a priori error estimation strongly depends on computa-
tional order. For a dot product of n-vectors, if order of computation is not known, then a priori error bound
is related to n. However, for the best computational order, the a priori error bound is related to approxi-
mately log, n. It is recommended for numerical computations to use a library which is highly optimized by
researcher in the field of high performance computing (HPC). However, if details for the libraries are not
open, then the computational order is unknown. Thus, the constant with n should be used for the a priori
error bound. In the presentation, we introduce a compromise method which bridges a gap between a priori
error bound and computational order by using block implementation of matrix multiplication.
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