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Why so accurate is an integrable SVC algorithm ?

FERREERENEM A H1E (Yoshimasa Nakamura)
Depart. of Appl. Math. and Phys., Grad. School of Informatics, Kyoto Univ.

Abstract. Recently a new singular value computing (SVC) algorithm with shift is designed by
M. Iwasaki and this author which has an ensured cubic convergence and a numerical stability.
The algorithm is named the mdLVs (modified dLV with shift) and is more accurate than the dqds
algorithm as well as the Demmel-Kahan QRs algorithm. Combining the mdLVs algorithm with
a pair of the dLV-type transformations for computing a double Cholesky factorization the I-SVD
(Integrable-Singular Value Decomposition) algorithm is presented by the same authors. The
I-SVD is a new O(N?) SVD algorithm having a better orthogonalily property of singular vectors
than the MRRR algorithm. The I-SVD is now implemented in DBDSLV routine which is rather
faster than DBDSQR and DBDSDC routines, today’s standard routines for bidiagobal SVD, of
LAPACK. This report is a brief survey of the mdLVs algorithm. Especially it is explained why
the mdLVs algorithm is so accurate.
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g(n)2 =1/60 - 1/5(”“) (38)
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ot dh, dLV 7P AT Y X0 0O—E, $hbh, BEE Lotka-Volterra SBAD ¥ 7
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Table 1: DBDSQR, dLV, mdLVs IZ & & FEEF B (sec.)

m = 100 m = 1000

DBDSQR dLV mdLVs DBDSQR mdLVs

By 0.02 0.27  0.02 2.20 1.37
By 0.03 013  0.02 2.27 1.34
B3 0.02 174 0.02 2.00 1.32

5 mdLVs 7L U XAIE & BISREEEH

mdLVs 73 XL OF(EFHEF 252 5,

Table 1 TOHENTSRIE, RIS, PORY & BELKEEIMRAE S NEBEICRART 3 RICGET
ZIENbhroT0bY 7 M E QR ERZFRMBEHEMITICHA L 72 Demmel-Kahan #5TH 5.
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N YZBICBOTHNI A—F 5§ 13 600 = 1IcEET 5. 7%, &7 FMEIX Johnson HHR%ZH
WTREL, BROoEsEESINS RTHOREEHECREIT 2 VDL TS, BEERD
WNRETZFINIMTO 3EED 100X E2ENATHAITS 5.
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