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Abstract. This paper discusses a method based on Laguerre polynomialscombined with a Filtered Conjugate
Residual (FCR) framework to compute the product of the exponential of a matrix by a vector. The method implicitly
uses an expansion of the exponential function in a series of orthogonal Laguerre polynomials, much like existing
methods based on Chebyshev polynomials do. Owing to the factthat orthogonal polynomials satisfy a three-term
recurrence, what these series expansion methods offer overother approaches such as Krylov subspace methods lies
in the elimination of inner products and the economy in storage since there is no need to compute and keep a set
of basis vectors. Compared with Chebyshev polynomials thatare orthogonal within a restricted interval and need
estimates of the outermost eigenvalues, Laguerre polynomials offer the added feature that they are orthogonal on the
half real line, alleviating therefore the need to estimate eigenvalues.

Key words. Conjugate residual, filtered conjugate residual, polynomial filtering, exponential propagation, or-
thogonal polynomials

AMS subject classifications.65F50, 65L05, 41A10�Received November 11, 2008. Accepted January 4, 2010. Published online May 31, 2010. Recommended by
M. Eiermann. This work was supported by NSF grants DMS 0510131 and DMS 0528492 and by the Minnesota
Supercomputing Institute.yMentor Graphics Corporation, Portland, OR 97070 (bernie sheehan@mentor.com).zComputer Science & Engineering, University of Minnesota, Twin Cities, MN 55455 (saad@cs.umn.edu).xDepartment of Mathematics, University of Alabama, Tuscaloosa, AL 35487 (roger.b.sidje@ua.edu).

147


