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Abstract. We propose a new preconditioning strategy for the Krylov subspace method for
solving a large sparse system Ax = b. The basic idea is to use an approximation to A~!v for
K~'v: the benefit is substantial when the preconditioner K sufficiently approximates A. The
preconditioning is performed by approximately solving Az = v by some iterative method with
different preconditioners applied at each iterative step. In numerical experiments, we combine
the SOR method as a preconditioner and the GCR(m) method as a solver, and show that our
preconditioning has lower iterative counts and shorter computation time than ILU(0). Moreover
we try to use the ILU(0)-GCR and ILU(0)-Bi-CGSTAB methods as the preconditioner.
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Let @y be an initial guess.
repeat
set rog=0b— Axg

approximately solve Ap = 7( using some iterative method to get p,

st gy = Ap,
for k=0,1,...,m—1
(T, qy)
B (qr: qx)

Tp+1 = T + APy
Tyl =T — Qrqy
if || 7rs1 [[2< €ror: || 70 [|2 then exit
approximately solve Az = 7y using some iterative method to get zxy1
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end for
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Table 1. Iteration counts and computation time of outer iteration.

Precondition Iteration counts | Computation time
Variable(SOR) 17 2.49 sec.
Variable(ILU-STAB) 69 38.6 sec.
Variable(ILU-GCR) Stagnation 00
ILU(0) Stagnation 00
ILU(1) Stagnation 00
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Fig. 1. Convergence history of preconditioned GCR(15).
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Fig. 2. The iteration counts of SOR at each outer iteration.
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Fig. 3. Convergence history of each inner solver.
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