gooooooooo

Vol.2012-ARC-202 No.22

Vol.2012-HPC-137 No.22

IPSJ SIG Technical Report

Jooboodbootdootdoodoodoodn

oo ghbe

gbooooboobooooboooooboooboobooooboobooboobO0ooboOobOobobooobOoboboon

gbooboooooboooooboobo

(1) 0000000000000 00O0000O00O0O0O0ODO0ODOO0ODOODOODOOODOOOODOO
oooooo

(2) D00o0O00OUO0OO0OOO0ODO0ODOUODOOO0ODO0ODOUODOOODOO

(3) 0000000000000 0000000000000000OoO0O0OoOoOUoOoOg

(4) 00000000C00O00O0O0O0O0UO0O0UOOUOOODOOUOOOOOOOOOOOODOOOOO
gboobooboooobooboobobooobbooboooboOoobooboobo

() 000000000000 0OOOO0OOO0ODOO0OOUOOOODODOODOODOOODOODOODOO
ooooo

gdoododdoooooooooooooOoOoOOOOOOOOOOOOOOOOOO0OOO0O0O0O000004

gboooboooooobooooboooboobooooobooooobobOoDbo

gbooooooboobooooo,0obooboob,boubo

A Simple Method to Simulate the Behavior
of the Filter Diagonalization Method

HirosHI MURAKAMI+®)

Abstract: For a matrix eigenproblem, the filter diagonalization method solves approximately all eigenpairs

whose values are in the specified region. The steps of calculations in the method are as follows:

(1) The filter is designed so that it passes only those eigenvectors whose eigenvalues belong to the specified
region but stops the others.

(2) Sufficiently many random vectors are generated, then they are orthonormalized.

(3) To the random orthonormal vectors the filter is applied to give filtered vectors.

(4) A basis is constructed as a set of linear combinations of the filtered vectors, so that it spans an approx-
imation of the invariant subspace which corresponds to all eigenvalues in the specified region.

(5) To the basis the Rayleigh-Ritz procedure is applied for the eigenproblem to obtain Ritz pairs. From the
Ritz pairs, approximations of required eigenpairs of the eigenproblem are selected.

A simple method introduced in this paper simulates the above calculation steps only using eigenvalues of

the matrix of the problem to calculate quickly samples of magnitudes of errors of approximated eigenpairs

by the filter diagonalization method.
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11 1.100000000000000 -2.2E-16 5.4E-11
12 1.200000000000041 4.2E-14 1.3E-07
13 1.300000000105001 1.1E-10 5.6E-06
14 1.400000008567420 8.6E-09 4.6E-05
15 1.500040992416029 4.1E-05 2.0E-03
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