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A Preconditioning Technique for Solving Nonsymmetric
Linear Systems Suitable to Supercomputers
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ABSTRACT

In this paper, we propose the Tridiagonal Approximate Factorization (TF) method
as a preconditioning algorithm suitable to vector and parallel computers for solving
large sparce nonsymmetric systems of linear equations. In this method, the precondition-
ing matrix is constructed as a product of component tridiagonal matrices, each of which
consists of matrix elements corresponding to a spatial axis of the original P.D.E. problem.
The inversion process of this preconditioning matrix is reduced to a series of simple
forward-and-backward substitutions, which have inherent parallelism and hence can be
easily vectorized.

Comparison is made between the TFBCG algorithm, which applies TF precondition-
ing to the Bi-Conjugate Gradient algorithm, and the ILUBCG/MILUBCG algorithms,
the most powerful and popular methods on conventional scaler computers. Numerical
tests on the SX-2 supercomputer show that the TFBCG program is 3 to 9 times faster
than the conventional (M) ILUBCG programs, and also 1 to 4 times faster than the
sophisticated (M) ILUBCG programs utilizing the list-vector technique.
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