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Abstract

In this talk we will introduce a new multiple-precision arithmetic environment on MAT-
LAB. One of the main difficulties in numerical treatments of inverse problems is ill-posedness
in the sense of Hadamard, and it causes numerical instability and rapid growth of compu-
tational errors. Multiple-precision arithmetic enables us to approximate real numbers and
their arithmetic with arbitrary accuracy. As a result, it realizes reliable and high-accurate
numerical treatments of unstable processes arising from inverse problems. We also exhibit
its applications to real inversion of the Laplace transform.

1 Numerical instability and multiple-precision arithmetic
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2 Proposed environment based on exflib
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addpath(’/Users/..../MATLAB/exflib’); % MEX directory
N = 10;

for i=1:N
for j=1:N
A(i,j) = exfloat( 1 ) / (i+j-1);
end
B(i) = exfloat( 1 )
end

x = A\ B; % solve Ax = B

% Tikhonov regularization in the Euclid norm
a = exfloat( 'le-30" );
y ( axexflib_eye(N) + A’*A ) \ ( A’*B );
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(a) Solving a Linear equation and Tikhonov regularization in the proposed environment
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classdef exfloat

properties (Constant, Access=private)
precisionl0 = 1000; Y, required precision in decimal digits

end

end
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(b) Specification of computational precision in @exfloat/exfloat.m

Fig 1: MATLAB codes with the proposed multiple-precision arithmetic environment
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3 Real inversion of the Laplace transform
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(a) Results by Hollenbeck’s code [5], double preci- (b) Results by [4] and the proposed multiple-
sion precision arithmetic, 600 decimal digits

Fig 2: Numerical Real Inversions of the Laplace Transform on MATLAB
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