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Numerical Verification Method for Arbitrarily Ill-conditioned Linear Systems
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x Waseda University 1 Japan Science and Technology Agency
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Abstract. This paper is concerned with the problem of verifying an accuracy of a numerical
solution of a linear system with an arbitrarily ill-conditioned coefficient matrix. In this paper,
a method of obtaining an accurate numerical solution of such a linear system and its verified
error bound is proposed. The proposed method is based on the accurate computation of
dot product and IEEE standard 754 arithmetic. A verified and accurate numerical solution
with a desired tolerance can be obtained by the proposed method with iterative refinement.
Numerical results are presented for illustrating the effectiveness of the proposed method.
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for a linear
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loop = 1, max. rel. error = 9.044724e-004
loop = 2, max. rel. error = 3.366434e-009
loop = 3, max. rel. error = 1.366729e-014
ans =
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**%*x calculation of approximate inverse **x
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*xx yverification for a linear system *x*x*
loop = 1, max. rel. error = 6.921332e-006
loop = 2, max. rel. error = 4.789042e-011
loop = 3, max. rel. error = 4.264335e-016
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>> n=500; A=randmat(n,le+50); b=ones(n,1);
>> tic; [x,yl=AccVerLin(A,b,1e-12,20); toc
**x*x calculation of approximate inverse **x
k =

2
k =
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*xx verification for a linear system **x*
loop = 1, max. rel. error = 3.776758e-009
loop = 2, max. rel. error = 1.023496e-016
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