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Abstract

For decreasing the conditional number of the coefficient matrix in solving the linear equations
with conjugate gradient methods and accelerating the convergence, it is common to use precondi-
tioned methods to find the equivalent equations, whose conditional numbers are smaller. It is re-
quired that the preconditioners should be as close as possible to the original coefficient matrix
and their inverse matrices can be easily computed. Starting from diagonal preconditioners, we
first compute the eigenvalue decomposition of the coefficient matrix, and obtain the optimal pre-
conditioner. However, it is of high computational complexity to do the eigenvalue decomposition.
In this paper, we introduce three p-norm preconditioners to approximate the optimal precondi-
tioner. Comparing with the existing preconditioners, the experimental results show that the pro-
posed three diagonal p-norm preconditioners converge much faster, which demonstrates the ad-
vantages of the proposed family of preconditioners.
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