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Abstract

Before Andrew Wiles announced his proof of Fermat’s last theorem, the best results towards
a proof involved studying if the ring Z[(,] has unique factorization. However, the problem
of determining if such a ring has unique factorization is a very difficult problem! In this
talk we will show how far Z[(,] is away from having unique factorization ties into special
values of the Riemann zeta function. From here, we’ll fit this result into an overall theme
in arithmetic geometry that says certain complex analytic functions known as L-functions
should give subtle arithmetic information about interesting number theoretic objects that
are “geometric” in some sense. In addition to framing the result about unique factorization
in this language, we’ll show how the same language applies to elliptic curves as well.
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