Princeton University Mathematics Department

Seminar Bulletin,  Spring 1999 - 2000

Week of February 7 - 11, 2000 

Colloquium 








Wednesday
4:30
Fine 314

Topic:  Turning questions into games 





February 9

Presenter:  Joe Killian, NEC 

Topology Seminar







Thursday
4:30
Fine 314

Topic: Lagrangian torus fibration of Calabi-Yau hypersurfaces 


February 10


            and mirror symmetry

Presenter:  Wei-Dong Ruan, Columbia University

Discrete Math Seminar






Friday

2:30
Fine 322

Topic:  Unextendible Product Bases





February 11

Presenter:  Noga Alon, Tel Aviv University

Abstract:  An unextendible product basis is a maximal (with respect to containment) set of pairwise orthogonal nonzero vectors in the tensor product of finite dimensional vector spaces over the complex field, whose cardinality is strictly smaller than the dimension of the corresponding tensor product. The study of such bases is motivated by problems in quantum information theory.

If the dimensions of the vector spaces are a_1, a_2,.., a_m, then the cardinality of any unextendible product basis in their product is at least 1+(a_1-1)+(a_2-1)+...+(a_m-1).  We determine all cases of equality by combining results about orthogonal representations of graphs with techniques from additive number theory. Joint work with L. Lovasz.

Geometry Seminar







Friday

3:00
Fine 314

Topic:  A new variational characterization of thre-dimensional space forms

February 11

Presenter:  Matthew Gursky, Indiana University

Geometry Seminar







Friday

4:00
Fine 314

Topic: Gluing constructions for minimal surfaces in R^3 and S^3


February 11

Presenter:  Seong-Deog Yang, Indiana University

Week of February 14 - 18, 2000

Analysis Seminar







Monday
4:00
Fine 314

Topic:  L^2 harmonic forms on some Kaehler manifolds



February 14

Presenter:  Jeff McNeal, Ohio State University

Abstract:   I will discuss a new vanishing theorem on complete, Kaehler manifolds. The result says that there are no harmonic  (p,q) - forms on a complete, Kaehler  manifold  M  (if  p+q  is not equal to  n = dim M)  whenever  M satisfies 2 conditions:  (i) the  metric on M  is given by a global potential, and (ii) the gradient of this potential grows slower than (a constant times) the potential function itself. This result extends an earlier result of Gromov. My main interest is with (bounded) domains in C^n,equipped with the Bergman metric, and I will give some examplesto illustrate the new theorem.

PACM Colloquium







Monday
4:00
Fine 224

Topic: The evolution of language






February 14

Presenter: Martin Nowak, Institute for Advanced Study

Abstract: Language is a specific human trait. It is an evolutionary innovation that changed radically the performance of one species and as a consequence the appearance of the planet. The last century has seen important advances in our understanding of complex features of human language and the cognitive aspects of the language instinct. There was, however, very little progress toward understanding how Darwinian evolution led to human language. This is the aim of my current research. I will show how natural selection can guide the emergence of simple communication systems. I will characterize an error limit for early language evolution and show how word-formation can overcome this limit. I will calculate the basic reproductive potential of words and the maximum size of a lexicon. I will define the conditions under which natural selection favors syntactic communication.

Algebraic Geometry Seminar






Tuesday
4:15
Fine 322

Topic:  On a very nice family of Hecke characters and elliptic curves


February 15

Presenter:  T.H. Yang, SUNY, Stony Brook

Mathematical  Physics Seminar





Tuesday
4:30
Jadwin A06


Topic:  Equations of motion in gravity theories




February 15

Presenter:  S. Kaniel, Hebrew University Jerusalem

Colloquium








Wednesday
4:30
Fine 314

Topic:  Integrability and Near Integrability in Infinite Dimensions


February 16

Presenter:  P. Deift, University of Pennsylvania

Abstract:  This is joint work with Xin Zhou. We consider a model problem illustrating various novel features of near integrable systems in infinite dimensions. In particular we consider perturbations of the Nonlinear Schroedinger Equation on the line and show that solutions of the associated Cauchy problem have universal behavior as $t\goto\infty$ and are completely integrable on open, invariant subsets of phase space.

Ergodic Theory & Statistical Mechanics




Thursday
2:30
Fine 110

Topic: Adiabatic Pistons as a Dynamical System




February 17

Presenter:  Ya G. Sinai, Princeton University

Topology Seminar







Thursday
4:30
Fine 314

Topic:  Lefschetz fibration on $S^1\times M^3$




February 17

Presenter:  Weimin Chen, University of Wisconsin at Madison

Geometry Seminar







Friday

3:00
Fine 314

Topic: On the parabolic Monge-Ampere equation




February 18

Presenter: Cristian Gutierrez, Temple University

Week of February 21 - 25, 2000

Analysis Seminar







Monday
4:00
Fine 314

Topic:  TBA








February 21

Presenter:  Jill Pipher, Brown University

Topology Seminar







Monday
4:30
Fine 322

Topic:  Mirror Symmetry and Singularities





February 21

Presenter:  Richard Thomas, Harvard University

Colloquium








Wednesday
4:30
Fine 314

Topic:  TBA








February 23

Presenter:  John Stalker, Princeton University

Ergodic Theory & Statistical Mechanics




Thursday
2:30
Fine 110

Topic: Newton Interpolation Polynomials and Growth of number of 


February 24

            periodic points for prevalent diffeomorphisms (joint with B.Hunt).

Presenter:  Vadim Kaloshin, Princeton University

Abstract:  We shall describe a new general approach to attact a class of problems about generic properties of dynamical systems.  This approach develops a new perturbative technic based on perturbation of dynamical systems by Newton Interpolation Polynomials. As the by-product this approach gives that for any $\delta>0$ the number of periodic points of a prevalent diffeomorphism $f$ of a compact manifold $M$ satisfy $$ \#\{x \in M: f^n(x)=x\}\leq \exp(C n^{1+\delta}) for some C>0. $$ This result is the opposite to the result of the author which says that on a Baire generic set of diffeomorphisms the number of periodic points can grow arbitrarily fast.

Discrete Math Seminar






Friday

2:30
Fine 322

Topic: Temperley-Lieb algebras and Four Color theorem



February 25

Presenter: Robin Thomas, Georgia Institute of Technology

Abstract:  The Temperley-Lieb algebra T_n with parameter 2 is the associative algebra over Q generated by 1, e_0, e_1,..., e_n, where the generators satisfy the relations e_i^2=2e_i, e_ie_je_i=e_i if |i-j|=1 and e_ie_j=e_je_i if |i-j|>1. We use the Four Color Theorem to give a necessary and sufficient condition for certain elements of T_n to be nonzero.  It turns out that the characterization is, in fact, equivalent to the Four Color Theorem.This is joint work with L.H.Kauffman.

Geometry Seminar







Friday

3:00
Fine 314

Topic:  TBA








February 25

Presenter: W. Mueller, Univ. of Bonn and IAS

Week of February 28 - March 3, 2000

Colloquium








Wednesday
4:30
Fine 314

Topic:  Conformal maps and the Whitham equations




March 1

Presenter:  I. Krichever, Columbia University

Abstract:  The Whitham equations are a core stone of the perturbation theory of the soliton equations. They are deeply connected with structures of topological quantum field theories (WDVV equations), and with the Seiberg-Witten solution of N=2 supersymmetric gauge models. Recently, it was discovered that special solutions of the Whitham equations describe conformal maps.

Ergodic Theory & Statistical Mechanics




Thursday
2:30
Fine 110

Topic: Newton Interpolation Polynomials and Growth of number of periodic 

March 2

            points for prevalent diffeomorphisms  (joint with B.Hunt).

Presenter:  Vadim Kaloshin, Princeton University

Abstract:  We shall describe a new general approach to attact a class of problems about generic properties of dynamical systems.  This approach develops a new perturbative technic based on perturbation of dynamical systems by Newton Interpolation Polynomials. As the by-product this approach gives that for any $\delta>0$ the number of periodic points of a prevalent diffeomorphism $f$ of a compact manifold $M$ satisfy $$ \#\{x \in M: f^n(x)=x\}\leq \exp(C n^{1+\delta}) for some C>0. $$ This result is the opposite to the result of the author which says that on a Baire generic set of diffeomorphisms the number of periodic points can grow arbitrarily fast.

Geometry Seminar







Friday

3:00
Fine 314

Topic: Long-time evolution in general relativity and geometrization of 3-manifolds
March 3

Presenter:  Michael Anderson, SUNY Stony Brook

Abstract: We will discuss some surprising relations between the geometrization of 3-manifolds (Thurston conjecture) and issues in general relativity. The relation comes from examining the long-time asymptotics for the evolution of space (i.e. space-like hypersurfaces) under the vacuum Einstein equations.  The detailed relationship between these topics is completely conjectural, and involves very hard issues for the vacuum Einstein evolution. Thus, we will discuss some of these conjectures, and present a few initial results giving perhaps some credence to these relations.

Topology Seminar







Monday
4:30
Fine 322

Topic:  Periodic complexes and group actions




March 6

Presenter:  Alejandro Adem, University of Wisconsin at Madison
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