Advanced Lectures in Mathematics (ALM)

AIM 1:  Superstring Theory

AIM 2:  Asymptotic Theory in Probability and Statistics with Applications
ALM 3:  Computational Conformal Geometry

ALM 4.  Variational Principles for Discrete Surfaces

ALM 6:  Geometry, Analysis and Topology of Discrete Groups
AIM 7:  Handbook of Geometric Analysis, No. 1

ALM 8:  Recent Developments in Algebra and Related Areas
AILM 9:  Automorphic Forms and the Langlands Program
AIM 10: Trends in Partial Differential Equations

ALM 11: Recent Advances in Geometric Analysis

AIM 12:  Cohomology of Groups and Algebraic K-theory

ALM 13: Handbook of Geometric Analysis, No. 2

ALM 14: Handbook of Geometric Analysis, No. 3

AILM 15:  An Introduction to Groups and Lattices: Finite Groups and Positive
Definite Rational Lattices

ALM 16: Transformation Groups and Moduli Spaces of Curves
AIM 17:  Geometry and Analysis, No. 1

AIM 18: Geometry and Analysis, No. 2

ALM 19:  Arithmetic Geometry and Automorphic Forms

ALM 20: Surveys in Geometric Analysis and Relativity

ALM 21: Advances in Geometric Analysis

ALM 22: Differential Geometry: Under the Influence of S.-S. Chern
ALM 23: Recent Developments in Geometry and Analysis
AIM 24: Handbook of Moduli, Volume 1

AIM 25: Handbook of Moduli, Volume 11

ALM 26: Handbook of Moduli, Volume III

ALM 27: Number Theory and Related Areas

ALM 28:  Selected Expository Works of Shing-Tung Yau with Commentary,
Volume I

ALM 29:  Selected Expository Works of Shing-Tung Yau with Commentary,
Volume II

AIM 30: Automorphic Forms and L-functions
ALM 31: Handbook of Group Actions, Volume I
ALM 32: Handbook of Group Actions, Volume II
ALM 33:  Introduction to Modern Mathematics






Advanced Lectures in Mathematics
Volume 33

Introduction to
Modern Mathematics

edited by
Shiu-Yuen Cheng - Lizhen Ji - Yat-Sun Poon
Jie Xiao - Lo Yang - Shing-Tung Yau

‘ International Press

www.intlpress.com

%‘ HIGHER EDUCATION PRESS



Advanced Lectures in Mathematics, Volume 33
Introduction to Modern Mathematics

Volume Editors:

Shiu-Yuen Cheng (Hong Kong University of Science and Technology)
Lizhen Ji (University of Michigan, Ann Arbor)

Yat-Sun Poon (University of California at Riverside)

Jie Xiao (Tsinghua University)

Lo Yang (Institute of Mathematics, Chinese Academy of Sciences)
Shing-Tung Yau (Harvard University)

Copyright © 2015 by International Press, Somerville, Massachusetts, U.S.A., and by
Higher Education Press, Beijing, China.

This work is published and sold in China exclusively by Higher Education Press
of China.

All rights reserved. Individual readers of this publication, and non-profit libraries acting
for them, are permitted to make fair use of the material, such as to copy a chapter for use
in teaching or research. Permission is granted to quote brief passages from this
publication in reviews, provided the customary acknowledgement of the source is given.
Republication, systematic copying, or mass reproduction of any material in this
publication is permitted only under license from International Press. Excluded from these
provisions is material in articles to which the author holds the copyright. (If the author
holds copyright, notice of this will be given with the article.) In such cases, requests for
permission to use or reprint should be addressed directly to the author.

ISBN: 978-1-57146-305-0
Printed in the United States of America.

1918171615 123456789



ADVANCED LECTURES IN MATHEMATICS

Executive Editors

Shing-Tung Yau
Harvard University

Lizhen Ji
University of Michigan, Ann Arbor

Editorial Board

Chongging Cheng
Nanjing University
Nanjing, China

Zhong-Ci Shi

Institute of Computational Mathematics
Chinese Academy of Sciences (CAS)
Beijing, China

Zhouping Xin
The Chinese University of Hong Kong
Hong Kong, China

Weiping Zhang
Nankai University
Tianjin, China

Xiping Zhu
Sun Yat-sen University
Guangzhou, China

Kefeng Liu

University of California at Los Angeles
Zhejiang University

Hangzhou, China

Tatsien Li
Fudan University
Shanghai, China

Zhiying Wen
Tsinghua University
Beijing, China

Lo Yang

Institute of Mathematics

Chinese Academy of Sciences (CAS)
Beijing, China

Xiangyu Zhou

Institute of Mathematics

Chinese Academy of Sciences (CAS)
Beijing, China






Contents

Course Notes

Introductory Lectures on Surgery Theory
Thomas Farrell and Somnath Bast ............ccoooiiiiiiiiiinninn.. 3

Survey Papers

Uniqueness for a Class of Embedded Weingarten Hypersurfaces in S"+!

Ben Andrews, Zhijie Huang, and Haizhong Li........................ 95
Geometric Group Theory: An Introduction

Jason Behrstock ....... ... 109
The Geometry and Topology of Coxeter Groups

Michael W. Dauis. ... ..o 129
Three Flavors of Twisted Invariants of Knots

Jérome Dubois, Stefan Friedl, and Wolfgang Liick................... 143
Homogeneous Dynamics: A Study Guide

Manfred Einsiedler and Thomas Ward ............ ... ..., 171
Aspects of Nonnegatively Curved Kéahler Manifolds

Xiao-Yong Fu and Xi-Ping Zhu. .. ..o 203
The Mahler Measure and K5 of Elliptic Curves

Xuejun Guo and Hourong Qin ........ ... oo, 227
Which Group is the Most Beautiful?

Lizhem Ji. ..o 247
von Neumann Algebras in Mathematics and Physics

Vaughan JOmes ... ... 285
Formules de Poisson non Linéaires et Principe de Fonctorialité de Langlands

Laurent Lafforgue...... ... 323
A Static Uniqueness Theorem for Higher Genus Kottler Metrics

Dan A. Lee. .. ..o 349
Lectures on Finite Groups

Ronald Solomon ...... ..o e 363
What We Know and What We Don’t Know about 4-dimensions

CUF TQUDES. . ..o oo e 391
Congruent Number Problem and Arithmetic of Elliptic Curves

Ye Than ... 409

Noncommutative Geometry of Discrete Groups
Zhizhang Xie and Guoliang Yu. ... 425






