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Several problems in signal processing, tensor decomposition, sparse interpolation, polynomial optimiza-
tion, etc reduce to the reconstruction of sum of exponential functions from truncated moment sequences.
Prony proposed in 1795 a method to solve this problem for functions of one variable, when enough mo-
ments are known. We describe a generalization in several variables and a new algorithm to compute
the decomposition of series as sums of exponential functions. An ingredient of the approach is a flat
extension property, which is related to the commutation property of multiplication operators modulo a
zero-dimensional ideal. We analyze this problem from a geometric point of view, describe its connection
with the Hilbert scheme of points and present some applications to reconstruction and approximation
problems.
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