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Condition Number and Convergence Criterion
in the Preconditioned CG and Its Variant Algorithms
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Convergence behavior of iterative methods of a linear system is affected by the property of the
coefficient matrix, especially, by the “condition number” of the matrix. In this report, we deal with

preconditioned CG and its variants which are useful for vector and parallel processors and discuss

on the condition number, convergence criterion, and resulting numerical error. The effectiveness of

the approximate calculation of the condition number is first validated. Numerical experiments are

made to investigate the relationship among the maximum and minimum eigenvalues, condition

number, convergence criterion, and numerical error, for normalized and/or preconditioned matrices

arisen from finite difference discretization.
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