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Abstract
This talk will discuss a remarkable and quite symmetrical interaction bwetween the applied

mathematical subject of nonlinear wave motion and the pure mathematical subject of algebraic

geometry. As an example, we will talk about how algebraic geometry can be used to generate

solutions of nonlinear wave equations. Then we will discuss how nonlinear wave theory solves a

long-standing problem of algebraic geometry. Other topics may also be discussed if there is time.



What do water waves have to do with algebraic geometry? May 14, 2007

Outline

I. Modeling Water Waves

A. Dimensionless Physical Model for Water Waves

B. Weakly Nonlinear Long Waves: KdV and KP Approximations

C. Real Physical Phenomena

II. Solutions of KdV and KP

A. Lax Pair for KdV

B. Solitons in KdV

C. Multiphase Waves for KP: Krichever Construction

III. The Schottky Problem and its Solution

A. Riemann Matrices and the Schottky Problem

B. The Novikov Conjecture

C. Shiota’s Theorem

IV. Segal-Wilson Theory

V. Conclusions
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Modeling Water Waves: Physical Model

z = h(x, y, t)

z = −1

x

y

z



What do water waves have to do with algebraic geometry? May 14, 2007

Modeling Water Waves: Physical Model

φxx + φyy + φzz = 0
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