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Fig. 5. The top figure displays the piece-wise polynomial function in (8) and, the bottom one, the locations of the 27 poles of its rational representation
in (5). We have aligned the horizontal scale of these two figures to illustrate that the positions of the poles in the complex plane arrange themselves
in branches as to indicate the location of function singularities (well separated in this case). As poles approach the real axis, their arrangement also
corresponds to the type of singularity at that location.
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Fig. 6. The first 28 singular values of Hankel matrix with entries in (9) without noise (a) and with Gaussian noise added (b). The singular values are plotted
using log10 scale along the verticac
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we not only obtain an accurate approximation of D(x) but also an a posteriori estimate of the noise level that we read off
the change in the rate of decay of the singular values of the corresponding Hankel matrix.

7. Conclusions

The nonlinear inversion of the bandlimited Fourier transform of this paper avoids Gibbs phenomenon without resorting
to traditional windowing or more sophisticated filtering techniques. We show how to apply our method when the measured
or computed data are either values of the Fourier transform or coefficients of the Fourier series. The nonlinear approximation
of the Fourier data by a sum of exponentials is near optimal, i.e. requires a near minimal number of terms, and, hence,
yields an efficient rational representation. The poles of the rational representation arrange themselves in patterns indicating
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