Husemdller

Elliptic Curves

There are three new appendices, one by Stefan Theisen on the role of Calabi— Yau
manifolds in string theory and one by Otto Forster on the use of elliptic curves in
computing theory and coding theory. In the third appendix we discuss the role of elliptic
curves in homotopy theory. In these three introductions the reader can get a clue to the
far-reaching implications of the theory of elliptic curves in mathematical sciences. During
the ?nal production of this edition, the ICM 2002 manuscript of Mike Hopkins became
available. This report outlines the role of elliptic curves in ho- topy theory. Elliptic curves
appear in the form of the Weierstasse equation and its related changes of variable. The
equations and the changes of variable are coded in an algebraic structure called a Hopf
algebroid, and this Hopf algebroid is related to a cohomology theory called topological
modular forms. Hopkins and his coworkers have used this theory in several directions,
one being the explanation of elements in stable homotopy up to degree 60. In the third
appendix we explain how what we described in Chapter 3 leads to the Weierstrass Hopf
algebroid making a link with Hopkins’ paper.

This book is an introduction to the theory of elliptic curves, ranging from its most
elementary aspects to current research. This manuscript grew out of Tate's Haverford
Lectures. For the second edition, the author has written three new chapters and there
are also two new appendices which were written by S. Theisen and O. Forster.
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