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Introduction to the parity conjecture

Abstract

The rational solutions to a Diophantine equation defining an elliptic curve form a
finitely generated abelian group. The main arithmetic invariant of the elliptic curve is
the rank of this group, that is the number of generators of infinite order. Controlling
the rank is very difficult and finding the rank in general remains an unsolved problem.
As observed by Selmer in mid 20th century, the parity of the rank is much more well
behaved, which is summarized by the “parity conjecture”. We will discuss this
conjecture, its origin, consequences and current known results, and illustrate them
with examples. We will end by discussing new results on parity of ranks of abelian
surfaces.
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