
Fast Estimates of Hankel Matrix Condition

Numbers and Numeric Sparse Interpolation

Erik Kaltofen, NCSU

June 10, 2011

We investigate our early termination criterion for sparse polynomial inter-

polation when substantial noise is present in the values of the polynomial. Our

criterion in the exact case uses Monte Carlo randomization which introduces

a second source of error. We harness the Gohberg-Semencul formula for the

inverse of a Hankel matrix to compute estimates for the structured condition

numbers of all arising Hankel matrices in quadratic arithmetic time overall, and

explain how false ill-conditionedness can arise from our randomizations. Finally,

we demonstrate by experiments that our condition number estimates lead to a

viable termination criterion for polynomials with about 20 non-zero terms and

of degree about 100, even in the presence of noise of relative magnitude 10−5.
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