CORRECTION TO LEMMA 2.2 OF THE FAST GAUSS TRANSFORM

VIKAS C. RAYKAR AND RAMANI DURAISWAMI

Abstract. In the paper on fast Gauss transform by Greengard and Strain [2] there is a mistake
in Lemma 2.2 [page 83]. Here we present the corrected version of the Lemma. Similar reasoning can
be applied to Lemma 2.3.

1. Incorrect Lemma 2.2. The Lemma 2.2 in [2](page 83) shows how to convert

a Hermite expansion about sp into a Taylor expansion about t¢.
LEMMA 1.1 (Lemma 2.2 in [2]). The Hermite expansion
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has the following Taylor expansion, about an arbitrary point tc:
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The coefficients Bg are given by
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If the A, are given by (12), then the error Ep(p) in truncating the Taylor series after
p¢ terms is bounded, in the box C with center tc and side length rv/28, by
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if < 1. The expression for By as given by Eq. 2.3 is incorrect. Also the error
bound Eq. 2.4 is not valid. A new estimate for the error bound was given by [1]. We
give the correct expression for Bg and the correct derivation for the error bound in
the following lemma.

2. Correct Lemma 2.2. Following is the correct version of Lemma 2.2.
LEMMA 2.1 (Lemma 2.2 in [2]). The Hermite expansion
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has the following Taylor expansion, about an arbitrary point to:
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If the A,, are given by (12), then the error Ep(p) in truncating the Taylor series after
p? terms is bounded, in the box C with center tc and side length /25, by
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if r < 1.
Proof. The Hermite function h, (¢) has the following Taylor series expansion about
an arbitrary point t; € R¢
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Each Hermite function in Eq. 2.6 is expanded into a Taylor series about (t¢ — sg)/V5.
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Using the symmetry condition h,(t) = (—=1)1%1h,(t), Bs can be written as,
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By the formula for A,, we have
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Using this expression 2.9 the truncation error can be bounded as,
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