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A generalized version of Hilbert’s seventeenth problem asks for a characterization of those rational functions over the

reals that, respectively, take non-negative values, positive values or vanish on a given semi-algebraic set. Valued fields

are natural structures in which to formulate analogues of this question as we may replace the notions of being non-

negative and positive with the notions of having non-negative and positive valuation. In particular, we study Hilbert’s

seventeenth problem in certain model-complete theories of valued fields. Given a valued field, possibly with additional

structure such as an ordering or derivation, (K, v, . . . ) and a (first-order) definable subset S of Kn we find a subring

A of K(X) = K(X1, . . . , Xn), depending on S and the structure on K, and an ideal B of A such that f ∈ K(X) is

integral-definite on S if and only if f is in the integral closure of A and f is infinitesimal-definite on S if and only if f is in

the integral closure of B. While the results are algebraic the proofs are model-theoretic in nature. (Received September

16, 2008)
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