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Fusion of Iterative Solvers for Linear Equations with Sparse Matrices and
Verified Numerical Computation Methods
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SuiteSparse Matrix Collection

To enable verified numerical computations for iterative solvers of systems
of linear equations with sparse coefficient matrices, we precomputed and published the maximum norm
of the inverse matrices from the SuiteSparse Matrix Collection. This allows verified numerical
computations to obtain tight error bounds for many problems within approximately twice the time of
approximate computations (including the time for approximate computations). Additionally, we
developed a mixed-precision iterative solver for systems of linear equations that does not require
complex procedures to obtain very good approximate solutions from an error perspective, and
demonstrated its usefulness through numerical experiments.
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