ELLIPTIC CURVES

Elliptic curve are algebraic curves that carry a group law. As such, they are
objects of algebraic geometry, but they are also of huge significance in number
theory; for example, Wiles’ proof of the Shimura-Taniyama conjecture for semi-
stable elliptic curves over Q has Fermat’s Last Theorem as a consequence. The aim
of this course is to introduce some of the basic ideas in this area, and to prove some
of the basic theorems.

Tentative list of contents:

Smooth curves in A? and P?. Cubic curves E and the group law (via Riemann-
Roch).

Over C, E = C/A; comparison of group laws. Abel-Jacobi map.

Morphisms and isogenies.

Elliptic curves over finite fields. The Weil conjectures.

Elliptic curves over number fields. Heights and the Mordell-Weil theorem.

The j-invariant.

The Weil pairing on torsion points. Tate modules and the action of Galois.

Good and bad reduction. The Néron model, and Grothendieck’s theorem on semi-

stable reduction.

Reference
J. Silverman, Arithmetic of Elliptic Curves.
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