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A Filtering Method to Solve a Linear Equation
Whose Coefficient Matrix is Symmetric Positive Definite

HirosHI MURAKAMI+?)

Abstract: We consider a method to solve a linear equation whose coefficient matrix A is SPD by using the
resolvents of the matrix. Applications of resolvents are reduced by some iterative method to solve linear
equations with diagonal shifts, which requires less work when their shifts goes far from the positive real axis
since condition numbers of their matrices are reduced.

We construct an approximated inverse operator of A as a linear combination of resolvents which gives good
approximations only for those eigenvectors with large eigenvalues. Then, the operator is applied to the r-h-s
of the original linear equation to obtain an approximated solution. The residual of this approximated solu-
tion is contained in the invariant subspace of A whose rank is small which is spanned by those eigenvectors
whose values are small. Therefore, when CG method is applied to the correction equation whose r-h-s is the
residual started from a null vector, it would converge in a relatively small number of iterations.
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