AN ALGORITHM FOR NONHARMONIC SIGNAL ANALYSIS USING DIRICHLET SERIES ON CONVEX POLYGONS^∗

BRIGITTE FORSTER^†

Abstract. This article presents a new algorithm for nonharmonic signal analysis using Dirichlet series

f(z) = ∑ λ∈Λ κ_f (λ) e^{λz} L^′(λ)

, z ∈ D

on a convex polygon D as a generalization of Fourier series. Here L denotes a quasipolynomial whose set of zeros Λ generates a Riesz basis E(Λ) :=

{_{eλz}

L′ (λ) } λ∈Λ of the Smirnov space E^2(D). The algorithm is based on a simple form of L and on numerical properties of the dual basis of E(Λ).

Key words. nonharmonic Fourier series, Dirichlet series, signal analysis, time series analysis.

AMS subject classifications. (2000) 42C15, 30B50, 37M10.

∗Supported by the “Deutsche Forschungsgemeinschaft” through the graduate program “Angewandte Algorithmische Mathematik”, Technische Universität München. Received November 16, 2000. Accepted for publication January 5, 2001. Communicated by Sven Ehrich.

†Graduiertenkolleg “Angewandte Algorithmische Mathematik”, Zentrum Mathematik, Technische Universität München, D-80333 München, Germany (forsterb@ma.tum.de, www.brigitte-forster.de).