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In some cases, the real zeros of a polynomial (or a sequence of polynomials) can be ascertained as the intersection of a
particular curve with a related real algebraic variety. In 1916, G. Pdlya proved a result along these lines and provided
a geometric link between the Hermite-Poulain Theorem, Schur’s Theorem, and the transcendental characterization of
multiplier sequences. In 2007, the author strengthened a result of G. Pdlya’s to obtain the first characterization of
multiplier sequences for Hermite expansions of polynomials. The overarching ideas behind this curve theorem and its
applications will be given, along with some conjectures on how to further extend G. Pélya’s result. In addition, we will
discuss how intersecting curves can be used to re-prove a result of K. Tran, which demonstrates that the zeros of the
polynomials Hj, must all be real, where the polynomials Hy, are defined by 1/(P(t) +2t") = > Hy(2)t* for some quadratic
polynomial P and r € {1,2}. Furthermore, our approach will show that the zeros of Hy and Hy, are interlacing for all
k. The latter result came about as part of a collaboration with D. A. Cardon and T. Forgédcs. (Received March 02, 2020)



