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ML(k)BiCGStab method with reconstracting the
orthogonal subspace during the iterative process

KENTARO MoORIYA t and TAKASHI NODERAtt

BiCGStab(¢) method is one of the iterative schemes for a large linear system of equations
with nonsymmetric matrix. Recently, Yeung et. al.%) has been proposed ML(k)BiCGStab
method, which applies k& orthogonal vectors to BiCGStab method. However, when k is too
large, the computation cost increases, and the convergence of the residual norm does not
always improve. In this paper, we proposed the new variant of ML(k)BiCGStab method. In
our algorithm, we start with £ = 1 as the inital value. When the pivot breakdown is likely to

occur, we also increase the parameter k and recompute the orthogonal subspace.
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ML(k < kmaz)BiCGStab method
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01 000100000 (time: DO0ODO (D), iter: 0000)
Table 1 The numerical results for example 1 (time:

computation time (sec), iter: iterations)

oo time iter

BiCGStab(1)

BiCGStab(2)

BiCGStab(4)

BiCGStab(8) 273.0 | 68984

ML(1)BiCGStab

ML(2)BiCGStab 264.0 | 98430

ML(4)BiCGStab

ML(S)B1CG>tab
ML(k < 1)BiCGStab | 199.0 | 71504
ML(k < 2)BiCGStab | 264.0 | 84146
ML(k < 4)BiCGStab

ML(k < 8)BiCGStab | 264.0 | 74563
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02 000200000 (time: 0000 (0), iter: 0000)
Table 2 Numerical results for the example 2 (time:

computation time (sec), iter: iterations)

~
oo 1.7 1.8 1.9 2.0

time iter time iter time iter time iter

BiCGStab(1)

BiCGStab(2)

BiCGStab(4) 6.49 | 156 | 871 | 220

BiCGStab(8) 10.32 | 184

ML (2)BiCGStab

ML(4)BiCGStab

ML(8)BiCGStab

ML(k < l)BiCGStab 8.49 163 20.55 392 24.50 461 25.71 479

ML(k < 2)BiCGStab 7.32 136 11.96 218 32.79 608 35.19 644

ML(k < 4)BiCGStab 8.88 151 13.70 229 20.66 346 44.16 745

ML(k < S)BiCGStab 14.24 199 15.55 222 34.83 477 46.96 635
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Fig. 2 The behavior of the residual norm and pivot vs computation time in exam-

ple 2 (v = 1.9), A: BiCGStab(1), B: BiCGStab(2), C: ML(2)BiCGStab, D:

ML(k < 2)BiCGStab
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