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Positivity certificates are a central tool in polynomial optimization, typically obtained using the Sum-of-
Squares (SOS) hierarchy and semidefinite programming.

In dynamical settings, a natural class of functions arises from solutions of linear differential equations with
polynomial coefficients, known as D-finite functions. In this context, deciding or certifying positivity is chal-
lenging and is related to classical open problems such as the Skolem problem.

In this work, we consider the problem of certifying positivity of p(¢, z(t)), where p is a polynomial and x(t)
is a D-finite solution, with ¢ bounded.

Our method is based on the moment—Sum-of-Squares (SOS) hierarchy for dynamical polynomial optimiza-
tion. Our approach provides an exact certificate: a polynomial with rational coefficients that remains below p
and is positive along z(¢). Additionally, our method is guaranteed to decide positivity for any non-vanishing p
over the trajectory, a condition consistent with previous numerical methods.
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