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Through the application of Budan’s Theorem, which relates the number of roots of a polynomial in a given interval to
the sign changes in the sequence of coefficients of that polynomial, we present analytic and combinatorial properties of a
generalized sequence of recursive polynomials. Here, we follow the standard initial conditions for a recursive polynomial
G, (z) with Go(z) = —1 and G(x) = x — 1. We consider the generalized recurrence relation G,(z) = 2*G,_(x) +
2'G,_5(), where £ and k are natural numbers. Our results include properties of the roots, the growth of the sequence of
derivatives, and general structure of these polynomials. In particular, we prove that the maximal roots of the polynomials
generated in the case where ¢ = k converge to 2 and all non zero roots of GG, for any k are irrational for n > 2. We
also discuss the relevance of the triangle numbers in the formation of these polynomials and present a game theoretical
application along with modular identities evaluating G, (z) modulo G (x), Go(z). (Received August 23, 2015)



