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ABSTRACT. In a previous paper [6], a numerical procedure for the Fourier
analysis of quasi—periodic functions was developed, allowing for an accurate
determination of frequencies and amplitudes from equally—spaced samples of
the input function on a finite time interval. This paper is devoted to a complete
error analysis of that procedure, from which computable bounds are deduced.
These bounds are verified and further discussed in examples.

1. Introduction. In a previous paper [6] a numerical procedure has been devel-
oped to solve the following frequency analysis problem: given the samples

of a real-valued function f(¢), equally spaced on an interval [0,7], determine a
trigonometric polynomial,
Ny
Qr(t) = A5+ > (Af cos(2mut/T) + Aj sin(2mut/T)), (1)
1=1
whose frequencies, {Vl}l]ifp and amplitudes, {A{ l]ifo, {A; l]ifl, are a good approx-
imation of the corresponding ones of f(¢). The number of frequencies, Ny, is to
be determined by the procedure (in terms of some input parameters), and we want
it to be as small as possible, while keeping high accuracy in the frequencies and
amplitudes computed.

2000 Mathematics Subject Classification. Primary: 58F15, 58 F17; Secondary: 53C35.
Key words and phrases. Numerical Fourier analysis, Fast Fourier Transform, quasi—periodic
functions.

75


http://dx.doi.org/10.3934/dcdsb.2010.14.75

