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ABSTRACT

The twin problems of determining whether a given positive integer n is prime and, if not, finding a nontrivial factorization of n have fascinated mathematicians since ancient times.  In recent years there have been numerous significant results surrounding these beautifully simple questions in number theory.  Most recently, Agrawal, Kayal, and Saxena’s algorithm released in August 2002 allows a computer to tell quickly and definitively whether a given positive integer n is prime.  But what recent significant advances have been made in factorization? 

Elliptic curves have a rich history stretching back to ancient Greece, and these algebraic objects have, for a long time, found their place in several branches of theoretical mathematics.  However, in recent years it has been discovered that elliptic curves have very useful practical applications in the field of cryptography as well.

In this talk, we will give a general introduction to the theory of elliptic curves by defining elliptic curves; examining solutions to elliptic curves; reviewing some of the main results in the field; and giving an overview of the Birch-Swinnerton-Dyer conjecture.  To finish, we will briefly review the recently discovered applications of elliptic curves in cryptography, including the Lenstra’s Elliptic Curve Method (ECM) of factorization. 
About the Speaker
A proud North Dakota native, Heidi is a senior at Dartmouth, where she concentrates her studies in algebra and number theory.  Her high school research in mathematical cryptography led her to begin reading Cryptologia and to correspond with Dr. Brian Winkel, who introduced Heidi to her research advisor at Dartmouth, Dr. Dorothy Wallace.  While at Dartmouth, Heidi has participated in classified mathematics research with the National Security Agency, and her research interests have focused most recently on elliptic curves and their applications in cryptography.  She is involved with numerous mathematics-education projects (including several to encourage women in mathematics), and was recently named a 2002 Truman Scholar, one of Glamour magazine’s ‘Top Ten College Women’, and a 2003 Rhodes Scholar.  At Oxford, she intends to read for a graduate degree in mathematics.  
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