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Error Analysis of Preconditioned Eigensolvers

AKIRA NisHipA f1

When we need to compute some eigenvalues of a large sparse matrix numer-
ically, the Krylov subspace method is known to be the optimal choice. Com-
bining appropriate preconditioners with the some Krylov subspace method,
you can compute the eigensolutions more efficiently, although there are many
unsolved problems on the preconditioners. This study verifies the numerical
error of preconditioned eigensolvers by examining real variation problems, and
evaluate their performance.
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JRET ILU(0), AMG, Jacobi RTALBEIIAR ARLTE 2 VR B s UIE T A L 72 STAIC & 2 i
N AT BB
Problem Size 40,000 80, 000 160,000 320,000
# cores 1 2 4 8
time (s) (ILU(0)CG) 2.59 9.23 16.3 62.3
# iter (ILU(0)CG) 8 12 8 12
eigenvalue (ILU(0)CG) 4.89e-4 3.06e-4 1.23e-4 7.68e-5
time (s) (AMGCG) 1.23 1.59 1.46 2.64
# iter (AMGCG) 8 12 8 12
eigenvalue (AMGCG) 4.89e-4 3.06e-4 1.23e-4 7.68e-4
time (s) (JCG) 1.39 3.37 1.39 20.8
# iter (JCG) 8 12 8 12
eigenvalue (JCG) 4.89e-4 3.06e-4 1.23e-4 7.68e-5
eigenvalue (analytic) 4.934e-4  3.084e-4  1.234e-4  7.71le-5
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JRFF ILU(0), /37 ILU(64), AMG AiLBEA 64 AR X %

HR/ NI S D FE LS S

Problem Size 40,000 80,000 160,000 320,000
# cores 1 2 4 8
time (s) (ILU(0)CG) 6.12 12.3 17.3 21.0
# iter (ILU(0)CG) 1026 3487 2554 2002
eigenvalue (ILU(0)CG) 5.87e-1 5.87e-1  5.87e-1 5.87e-1
time (s) (ILU(64)CG) 5.96 9.50 16.3 21.8
# iter (ILU(64)CG) 11 14 27 26
eigenvalue (ILU(64)CG) || 5.86e-4 5.86e-4  1.12e-3 1.12e-3
time (s) (AMGCG) 0558 0632  0.722 1.16
# iter (AMGCG) 11 18 12 27
eigenvalue (AMGCG) 8.97e-4  5.64e-4  2.70e-4 2.08e-4




%6 JRAT ILU(0), J57 ILU(64), AMG RIABE{TAI% AV = ST & % i NI 07k

Problem Size 40,000 80,000 160,000 320,000
# cores 1 2 4 8
time (s) (ILU(0)II) 2.56 5.25 9.80 13.2
# iter (ILU(0)II) 2008 3799 2782 2181
eigenvalue (ILU(0)II) 5.86e-1 5.86e-1  5.86e-1 5.86e-1
time (s) (ILU(64)IT) 5.68 9.66 1.7 14.5

# iter (ILU(64)II) 10 28 26 25
eigenvalue (ILU(64)II) | 5.86e-4 1.12e-3  1.12e-3 1.12¢-3
time (s) (AMGII) 0.41 0.47 0.54 0.75
# iter (AMGII) 10 18 11 26
eigenvalue (AMGII) 8.97e-4  5.64e-4  2.70e-4 2.08e-4
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