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Some kinds of eigensolvers for large sparse matrices require specification of
parameters based on rough estimation of desired eigenvalues. In this paper, we
propose a stochastic estimation method for eigenvalue distribution by the com-
bination of a stochastic estimator of a matrix trace and the contour integration.
Our proposal method can be applied to a matrix that unfeasible to be factrized,
and it is easy to parallelized. Some numerical experiments is excecuted to show
that our method can estimate in enough accuracy by a small computational
cost.
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Table 1 Matrices properties,

Matrix pencile Size  nnz(A) nnz(B) Type(A) Type(B) Center Radius  #eigin T
LUiND 147 1298 1294 Indefinite Indefinite 1.0 x 10* 1.0 x 10% 40
BCSSTO7 420 4140 3836  Positive definite = Positive semi-definite 0.23 0.17 398
BCSST10 1086 11578 11589 Positive definite Positive semi-definite 4.0 x 10~° 1.5 x 1072 35
PLAT1919 1919 17159 — Indefinite — 2.0 x 107 2.5 x 107 40
BCSST13 2003 42943 11973  Positive definite =~ Positive semi-definite 3.0 x 103 2.0 x 10® 11

BHEEAERE, 2D B=1DOuAZEA5 X (6) 3BT TAX7 LT EIT N H
DRNT 75 shift FEE R

(wk[ — A)(II;c = Uj (7)
% Shited Krylov #/r 22 KEEAZHOTHC 2 Lick b, REEOHEBLLHELE LS.
4. B ERBR

ZOHITIEC K D DBAEFEEEZ T, BUER 1 B X CBUER] 2 12 Matlab 7.4 T\,
A5l 3 Tk PGI @ Fortran 90 3 ¥ 284 7 Z iz, HREII TR TEBE T o7, $X
TOEMHN B TITH A, B 1ZFRITIIZ R E Ui, BT w, 2750 (A, B) @
MIEMEMTICEr N 5E, T wB — A DSEEAFICR Y, ToREE OS5 Nk <
%5 NEEDH B, A B BENHITHOGAZEAMEIETHEM LICEET 5720, BfE
it —EY LOWiEEE B TR NZRET 2 2L TES, BHOD, KO
TRFERNFFTINZWNRE T 5,

4.1 #EHF 1

B 1 T3 Matrix Market D551 % 72, 0B E25]R 1 I0RT. 4TS
X IOFRBRATAIC, BB 21750 Cch 5. KRB DITFI A, B 13— BAVEAERE
Az = ABx DfTHl% R, HHEFEGEMETH 5 PLAT1919 %R\ 7 TR TOFTFIHIE—
BALEEMERIED b DTH %, nnz(A) & nnz(B) DINITFH A X1 B OIEFEEDE
&L, Type(A) & Type(B) DHlix A BX U B OIEEMEZRT. TXTOIFIHRICE
WD E L TRELRZMATD 25E L7z, Center & Radius DYNEZ 16 DL & PR
2RT. #eigin I DFNIM T AOEEMEOEE LT, EHMEDOEIE Matlab BI% eig D
FERE G,

R N 228 2 CEBMEEROEMEDZEL 2 R T 5. WifTH (w; B — A)™'B O trace

=2 il 1 ORGSR,
Table 2 Results of Example 1.

N eigenvalue count
LUND BCSSTO7 BCSST10 PLAT1919 BCSST13
4 | 38.024 318.03 29.957 55.559 10.917
8 | 38.268 364.80 32.236 42.350 10.926
16 | 38.880 392.98 34.152 40.606 10.988
32 | 39.373 397.89 34.997 39.945 11.000
64 | 39.749 398.00 35.113 39.540 11.000
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Table 3 Results of Example 2.

) eigenvalue count
#vecters NG BCSST07  BCSSTI0  PLATION  BCSSTI3

10 | 44.344  391.08 35.725 40.759 12.866

20 | 43.304  392.58 34.718 40.371 11.747
30 | 43.195  391.92 33.631 40.926 10.765
40 | 39.547  393.83 32.862 39.874 10.590

50 | 40.039  393.09 32.958 41.018 10.313
100 | 37.716  392.27 32.854 40.632 11.293
200 | 39.805  393.45 33.569 40.341 11.460
500 | 41.147  392.76 33.619 40.542 11.104
1000 | 39.874  392.53 33.995 40.731 11.229
exact | 38.880  392.98 34.152 40.606 10.988
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Fig.1 Distribution of eigenvalue of 510 atoms system of silicon.
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