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Given finitely many samples of the sum of exponentials

x(k) =
I∑

j=−I

aj exp(−iωjk) + ε(k), k = −2N, · · · , 2N,

where ε(k) are random variables with mean zero, each in the range [−ε, ε] for some ε > 0, we determine approximately the

frequencies ωj. We combine the features of several recent works to use the available information to construct the moments

of a positive measure on the unit circle. In the absence of noise, the support of this measure is exactly {exp(−iωj) : aj 6= 0}.
This support can be recovered as the zeros of the monic orthogonal polynomial of an appropriate degree on the unit circle

with respect to this measure. In the presence of noise, this orthogonal polynomial structure allows us to provide error

bounds in terms of ε and N . Together with an appropriate algorithm to construct orthogonal polynomials given the

moments, our construction of the moments yields a stable and efficient algorithm to compute the frequencies. (Received

September 20, 2010)
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