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Stabilization of Krylov subspace methods using fast quadruple-precision operation
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The convergence of Krylov subspace methods is much influenced by the rounding errors. The

high precision operation is effective for the improvement of convergence, however the arithmetic
operations are costly. Bailey developed the “double-double” precision algorithm, which uses two
double precision floating point numbers. We implemented the quadruple precision operations
for itaretive solver library Lis, and accelated by using the Intel SSE2 instruction. In this paper,
we evaluate the stabilization of the Krylov subspace method using the fast quadruple precision
operation. Results show that the quadruple precision is robust for a problem for which the choice
of an appropriate iterative method and preconditioner are necessary in the double precision.
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