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Performance Evaluation of Parallel AMG Preconditioned
Conjugate Gradient Methods for Large Scale Eigenproblems

AKIRA NISHIDA fft

When we need to compute the eigenvalues of a large sparse matrix numerically, the pro-
jection method such as the Lanczos/Arnoldi methods or the Davidson type methods from
quantum chemistry is the most orthodox choice. However, recent studies revealed that the
conjugate gradient type method combined with appropriate preconditioners can compute a
few eigenpairs of such problems quite efficiently. In this preliminary study, we evaluate the
performance of the conjucate gradient algorithm for large scale sparse eigenproblems, and
its preconditioners such as the algebraic multigrid, using an algorithm library of precondi-
tioned iterative solvers Hypre on parallel environment. From the numerical experiments, the

performance and scalability of AMG preconditioner have been confirmed.
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