B CERERIEAIMTI IOV I v a YA b

Sparse Matrix Collection for Ill-conditioned Non-symmetric Matrices
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function X=glIlconditionedMatrix (A)
ind A = find(A);
n=length(A) ;
ind_flag=0;
uv = 2°-30;

cond_v=Inf;

while ("(cond_v > 10713 && cond_v <1015 && ind_flag=1))
X=sparse (n, n) ;X (ind_A)=randn (length (ind_A), 1) ;%ELEATHIE1E S
(LU, p,al=lu(X, "vector") ;%LUZ %
U(end, end) =max (abs (diag (U))) *u_v;%epsi lonDE&TE
X(p(end), a(end))=L (end, :)*U(:, end) ;
ind_X =find (X);

if isequal (ind_A, ind_X)
ind_flag=1;
cond_v = condest (X)
if(cond_v >10715)
uv =uvk2'b;
elseif (cond_v <10713)
UV = u_vk2"-5;
end
else
ind_flag=0;

end

end

end
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Table 1 ZABH L TWD LA T4 D15

Sparse pattern size condition number density  URL
ACTIVSg2000 4000 2.58et+13  1.78e-3 /mat/ACTIVSg2000. mat
Hamrlel 32 6.02e+13  9.57e2 /mat/Hamrlel.mat
LeGresley_2508 2508 5.24e+13  2.66e-3 /mat/LeGresley_2508. mat
Sieber 2290 1.87et14  2.84e-3 /mat/Sieber.mat
add20 2395 4,18e+13  2.29e-3 /mat/add20.mat
Keyword
Matrix class @ All O Symmetric O Symmetric positive O Non-Symmetric
Density : 0.5 ®
o]
Sparse pattern size condition number density URL
ACTIVSg2000 4000 1.47e+14 1.78e-3 mat-file
GTO1R 7980 2.6%e+14 6.77e-3 mat-file
Goodwin_013 1965 1.35e+13 1.45e-2 mat-file
Goodwin_017 3317 1.26e+13 8.8%e-3 mat-file
Goodwin_023 6005 2.02e+13 5.05e-3 mat-file
Hamrle2 5952 2.35e+13 6.26e-4 mat-file
LeGresley_2508 2508 2.68e+13 2.66e-3 mat-file
Pd 8081 1.20e+14 2.00e-4 mat-file
Sieber 2290 2.76e+14 2.84e-3 mat-file
add20 2395 451e+14 2.29%-3 mat-file
adder_dcop_01 1813 5.26e+13 3.3%e-3 mat-file
adder_dcop_02 1813 1.04e+13 3.42e-3 mat-file
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>>A
A=
1.0000 0 0 -0.0418 -0.0925
0 1.5184 0 -1.7054 02721
0 0 1.0000 0 1.1737
-0.0418  -1.7054 0 1.0000 -0.7876

-0.0925 0.2721 1.1737 -0.7876 1.0000
>> S=full(sprandsym(A,[],10"-13,3))

S=
0.0001 0 0  0.0000  0.0001
0  0.0000 0  0.0000  0.0000
0 0  0.0000 0  0.0000
0.0000  0.0000 0 04600  0.0000

0.0001  0.0000  0.0000  0.0000  0.0002
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>> cond(S)
ans =
3.4927e+10
>> cond(diag(1./diag(S))*S)
ans =

6.1896¢e+05
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Abstract

A numerical behavior on the matrix which arises from a real application and a theoretical analysis are
important in linear algebra. Recently a performance of a real application has attracted attention and HPCG
benchmark which measures the time to solve a sparse linear system uses to rank the TOP500 super computing
systems. In this paper, sparse matrix collection for ill-conditioned non-symmetric matrices is proposed. The
matrix collection website is developed by HTML, CSS and JavaScript. The test matrices are provided as MAT-
file. MATLAB and Python can use MAT-file easily. Numerical results of ill-conditioned non-symmetric matrices
using MATLAB and Python are introduced.



	1. はじめに
	2. 疎行列のパターンと条件数を指定した非対称行列の作成法
	3. 疎で悪条件な非対称行列のコレクションサイト
	4. 悪条件行列の作成結果とその応用
	5. まとめと今後
	参考文献

