BN LS SRS 2007—HPC—111 (26)
IPSJ SIG Technical Report 20077872

ZREREHRIC L AEHRESHOER LIGH

RN NS e L s

FHETE, SERFEC LB ETHNORFENEOSHEITE L ZoSME~OHEA
RLA. UHMETEEL2DAEORMM AR AT 2EAEIARICEET A LAmohT
B9, IEEE754 B E TORMMRWZEBETH o4, £2C, SHEEHE L IBHER
B EAF RS % (numerical singular value decomposition) 23F 2 5h 5%, V7 h I LTICL b
SEEHECIANECETIHME XY SHEL 25, SR L TEEEEEEE extlib &
L5 EFIEAES BT ERL, TS5 NSVD FHHEETOFH LWRHEE 21 B5 2 L 2R

On Eigenproblems and Its Application to Inverse Problems
by Multiple-precision Arithmetic

FUJIWARA, Hiroshi
Graduate School of Informatics, Kyoto University

We consider a high-accurate eigen-solver for a symmetric dense matrix by multiple-precision
arithmetic and its application to inverse analysis. For an eigenproblem associated with an integral
operator in inverse problems whose eigenvalues decay rapidly, accurate numerical treatments in
the IEEE754 double precision arithmetic have not been realized. We propose numerical singular
value decomposition by multiple-precision arithmetic “exflib” and their parallel computation to
save computational time and memory. The propsed method shows a possibility of the use of the
singular system in inverse analysis on digital computers.
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N 8 procs 16 procs 20 procs
200 99 19 (5.2) 12 (8.3) 11 (9.0)
242 38 (6.4) 23 (10.5) 21 (11.5)
400 789 | 133 (5.9) 79 (10.0) 71 (11.1)
1323 | 184 (7.2) 104 (12.7) 89 (14.9)
800 6263 | 1037 (6.0) 559 (11.2) 478 (13.1)
16616 | 2233 (6.9) 1203 (13.8) 990 (16.8)

AFA T : Opteron 2214 (2.2GHz), gec, exflib, 10 & 1500 #7
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Sing'ular Values

1e-05
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