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Simultaneous linear equations with a non-singular square matrix as a coefficient matrix

have a unique solution. When the condition number of the matrix is large, a small noise

contained in the non-homogeneous term of the right-hand side retains the potential to

affect sensitively on the accuracy of the solution. A regularization method can then be

applied to the simultaneous linear equations to obtain a regularized solution of which the

change is sufficiently small for the noise of the non-homogeneous term. In this study,

the non-homogeneous term such that the regularized solution (almost) coincides with

the conventional exact one is defined to be “exact”. The purpose of the study is to

reconstruct the unknown “exact” non-homogeneous term from the regularized solution

obtained by the truncated singular value decomposition as a regularization method. Based

on simple numerical experiments, it is concluded that the “exact” non-homogeneous term

reconstructed from the noisy one is the best approximation to the exact one.
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