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Geomathematics Group

Abstract.

The famous Shannon sampling theorem gives an answer to the question how
a time signal bandlimited to a subinterval G of the fundamental cell F of
the lattice Z can be reconstructed from discrete values in the lattice points
of Z. In this lecture, we are concerned with the problem how a space signal
bandlimited to a (geoscientifically relevant) region G ⊂ R

q, q ≥ 2, allows a
reconstruction from discrete values in the lattice points of a (general) lattice
Λ ⊂ R

q.

The sampling procedures obtained here are based on new techniques of
lattice point summation. An essential tool is the extension of the Euler sum-
mation formula to certain second order Helmholtz–type operators in Eucli-
dean spaces Rq involving the associated Green functions with respect to the
“boundary condition” of periodicity. In order circumvent convergence diffi-
culties and/or slow convergence in multi–dimensional lattice point summa-
tion, summability methods are discussed in more detail, namely lattice ball
and Gauß–Weierstraß averaging. In consequence, multi–dimensional lattice
sampling becomes available in the specified summability context.

The work was initiated by Zuhair M. Nashed, University of Central Flo-
rida, Orlando. Its content is based on the monograph “W. Freeden (2011):
Metaharmonic Lattice Point Theory, CRC Press, Taylor & Francis Group,
Boca Raton.”
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