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Diagonal forms of translation operators for 2D and 3D Laplace equations
Exponential (“Plane wave”) expansions

Signature function

Signature



Exponential form for the S|R-
translation
(“Plane wave expansion”).

L. Greengard and V. Rokhlin, A new version of the fast
multipole method for the Laplace equation 1n three
dimensions, Acta Numerica, 6, 1997, 229-269.

H. Cheng, L. Greengard, and V. Rokhlin, A fast adaptive
multipole algorithm in three dimensions, J. Comput.
Phys., 155, 1999, 468-498.



Expansions of the Greens function
and arbitrary harmonic function
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S|R-translation
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Translation scheme

(From Greengard & Rokhlin, 1997)

Needs also 6 translation
directions;

Performed by rotation
transforms (axis flips);
O(p?) complexity;



Comparison of translation methods
(for the same accuracy)
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Exponential form for the S|R-
translation
(“Plane wave expansion”), 2D case

Tomasz Hrycak and Vladimir Rokhlin.

An 1mmproved fast multipole algorithm for potential
fields.

SIAM Journal of Scientific Computing, 19(6):1804-1826,
1998.



Exponential expansions
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Conversion of expansions
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S|R-translation scheme
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Fiz. 2. The domaines Ra and Ry



Theory of Signature Function
2D case



Translation kernels
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Integral representation of basis
functions(1)
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Integral representation of basis
functions(2)
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R-signature function
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S-signature function
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Translations of signature function
R|R-translation
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Translations of signature function

S|S-translation
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Translations of signature function

S|S-translation / Corollary
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Translations of signature function

S|R-translation
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Translation error




Translation error
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Sampling of signature function

The bandwidth of the
singular kernel can differ
from the number of samples!



Error bound
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