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Influence of irreqular nodes spacing
in noisy rational interpolation

To the lowest order in the noise amplitude, a certain ‘Froissart’ Polynomial (FP) governs
the statistics of the additional zeros and poles in stochastically perturbed rational interpolation.

The FP is actually a random polynomial and there is an interplay between the noise, the pattern
of the interpolation nodes and the statistical pattern of the roots of the FP.
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Plots of (7/7) to -tanh(x) with and without noise; interp. interval [-.5:1.5]
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‘ Real FDs (zero,pole) for eps=1d-5 at (.025514,.025515) and (.623705,.623706)
-4 - Real FDs (zero,pole) for eps=1d-4 at (.55750,.55752) and (2.170,2.162) i .




plot([4e/(eN2+3), €], e = -1..1, color = [blue, red]);

most probable position of the new pole compared with the
position of the middle node
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plot(sqrt(3)(-eA2+1)/(€Nr2+3), € = -1.. 1)

Width of the Cauchy law for the new pole
as a function of the position of the middle node
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— width of the pdf versus e, position of mobile node




plot(subs(e = o, rho(xi)), Xi = -5 .. 5) Cauchy pdf for the position of the new pole
. . in the symmetric case : e=0
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RASESURS(E =190y ENOLKIA XV=m5M5) Cauchy pdf for the position of the new pole

in the most asymmetric case : middle node close to one
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Cauchy pdf, e=<I




