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Let K be a number field and for f(z) € Klz], let f"(x) denote the nth iterate of f(z). Determining the factorization
of f™(x) into irreducible polynomials has proven to be an important problem. In dynamics, it is a question about
the inverse orbit O~ (z) := |J,,»; f~™(0) of zero, which has significance in various ways. (For instance, it accumulates
at every point of the Julia set of f.) The field of arithmetic dynamics seeks to understand sets such as O~ (z) from
an algebraic perspective; finding factorizations of f"(x) fits into this scheme. A nontrivial factorization arises from an
“unexpected” algebraic relation among elements of O~ (z). In this talk, we discuss the two-parameter family of polynomials
Gym(x) = (x —7)* +m+~, for v,m € K, and give conditions under which the (n + 1)st iterate of g, ,,(z) is reducible
when the nth iterate is irreducible. (We refer to such gfylj;}(x) as newly reducible.) In particular, for n > 2, we show that
under certain conditions on -y, there are only finitely many m for which gZF!(x) is newly reducible. (These results are the
product of an undergraduate summer research project at College of the Holy Cross.) (Received September 25, 2012)



