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Fast associated Legendre function transform by FMM

MASAYASU TAKAMI,' RELJI SUDAt and MASAAKI SUGIHARA'

Spherical harmonics transform consists of associated Legendre function transform and
Fourier transform. The computational costs of the spherical harmonics transform is de-
tarmined by that of the associated Legendre function transform. we have proposed a fast
algorithm with complexity O(M? log M) for the cut-off frequency M which uses fast polyno-
mial interpolation with FMM (Fast Multipole Method). In this paper we propose an algoritum
to choose the sampling points so that the interpolation is numerically stable, and an improve-
ment on FMM for the non-uniformly distributed points. We apply those methods to the
associated Legendre function transform and achieve 25% speedup against the direct method

for M =1365.
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