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The second edition of An Introduction to Differentiable Manifolds and Riemannian
Geometry, Revised has sold over 6,000 copies since publication in 1986 and this
revision will make it even more useful. This is the only book available that is
approachable by "beginners" in this subject. It has become an essential
introduction to the subject for mathematics students, engineers, physicists, and
economists who need to learn how to apply these vital methods. It is also the
only book that thoroughly reviews certain areas of advanced calculus that are
necessary to understand the subject. Line and surface integrals Divergence and
curl of vector fields
An in-depth account of graph theory, written for serious students of mathematics
and computer science. It reflects the current state of the subject and emphasises
connections with other branches of pure mathematics. Recognising that graph
theory is one of several courses competing for the attention of a student, the
book contains extensive descriptive passages designed to convey the flavour of
the subject and to arouse interest. In addition to a modern treatment of the
classical areas of graph theory, the book presents a detailed account of newer
topics, including Szemerédis Regularity Lemma and its use, Shelahs extension of
the Hales-Jewett Theorem, the precise nature of the phase transition in a random
graph process, the connection between electrical networks and random walks on
graphs, and the Tutte polynomial and its cousins in knot theory. Moreover, the
book contains over 600 well thought-out exercises: although some are
straightforward, most are substantial, and some will stretch even the most able
reader.
This book is an introduction to manifolds at the beginning graduate level, and
accessible to any student who has completed a solid undergraduate degree in
mathematics. It contains the essential topological ideas that are needed for the
further study of manifolds, particularly in the context of differential geometry,
algebraic topology, and related fields. Although this second edition has the same
basic structure as the first edition, it has been extensively revised and clarified;
not a single page has been left untouched. The major changes include a new
introduction to CW complexes (replacing most of the material on simplicial
complexes in Chapter 5); expanded treatments of manifolds with boundary, local
compactness, group actions, and proper maps; and a new section on
paracompactness.
Recent developments are covered Contains over 100 figures and 250 exercises
Includes complete proofs
Differential geometry began as the study of curves and surfaces using the
methods of calculus. In time, the notions of curve and surface were generalized
along with associated notions such as length, volume, and curvature. At the
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same time the topic has become closely allied with developments in topology.
The basic object is a smooth manifold, to which some extra structure has been
attached, such as a Riemannian metric, a symplectic form, a distinguished group
of symmetries, or a connection on the tangent bundle. This book is a graduatelevel introduction to the tools and structures of modern differential geometry.
Included are the topics usually found in a course on differentiable manifolds, such
as vector bundles, tensors, differential forms, de Rham cohomology, the
Frobenius theorem and basic Lie group theory. The book also contains material
on the general theory of connections on vector bundles and an in-depth chapter
on semi-Riemannian geometry that covers basic material about Riemannian
manifolds and Lorentz manifolds. An unusual feature of the book is the inclusion
of an early chapter on the differential geometry of hyper-surfaces in Euclidean
space. There is also a section that derives the exterior calculus version of
Maxwell's equations. The first chapters of the book are suitable for a onesemester course on manifolds. There is more than enough material for a yearlong course on manifolds and geometry.
This book emphasizes the isomorphic theory of Banach spaces and techniques
using the unifying viewpoint of basic sequences. Its aim is to provide the reader
with the necessary technical tools and background to reach the frontiers of
research without the introduction of too many extraneous concepts. Detailed and
accessible proofs are included, as are a variety of exercises and problems.
This book constructs the mathematical apparatus of classical mechanics from the
beginning, examining basic problems in dynamics like the theory of oscillations
and the Hamiltonian formalism. The author emphasizes geometrical
considerations and includes phase spaces and flows, vector fields, and Lie
groups. Discussion includes qualitative methods of the theory of dynamical
systems and of asymptotic methods like averaging and adiabatic invariance.
This book offers an ideal introduction to the theory of partial differential
equations. It focuses on elliptic equations and systematically develops the
relevant existence schemes, always with a view towards nonlinear problems. It
also develops the main methods for obtaining estimates for solutions of elliptic
equations: Sobolev space theory, weak and strong solutions, Schauder
estimates, and Moser iteration. It also explores connections between elliptic,
parabolic, and hyperbolic equations as well as the connection with Brownian
motion and semigroups. This second edition features a new chapter on reactiondiffusion equations and systems.
Provides a more accessible introduction than other books on Markov processes
by emphasizing the structure of the subject and avoiding sophisticated measure
theory Leads the reader to a rigorous understanding of basic theory
Introduction to Smooth ManifoldsSpringer Science & Business Media
This book is an introductory graduate-level textbook on the theory of smooth
manifolds. Its goal is to familiarize students with the tools they will need in order
to use manifolds in mathematical or scientific research--- smooth structures,
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tangent vectors and covectors, vector bundles, immersed and embedded
submanifolds, tensors, differential forms, de Rham cohomology, vector fields,
flows, foliations, Lie derivatives, Lie groups, Lie algebras, and more. The
approach is as concrete as possible, with pictures and intuitive discussions of
how one should think geometrically about the abstract concepts, while making full
use of the powerful tools that modern mathematics has to offer. This second
edition has been extensively revised and clarified, and the topics have been
substantially rearranged. The book now introduces the two most important
analytic tools, the rank theorem and the fundamental theorem on flows, much
earlier so that they can be used throughout the book. A few new topics have
been added, notably Sard’s theorem and transversality, a proof that infinitesimal
Lie group actions generate global group actions, a more thorough study of firstorder partial differential equations, a brief treatment of degree theory for smooth
maps between compact manifolds, and an introduction to contact structures.
Prerequisites include a solid acquaintance with general topology, the
fundamental group, and covering spaces, as well as basic undergraduate linear
algebra and real analysis.
This book introduces advanced undergraduates to Riemannian geometry and
mathematical general relativity. The overall strategy of the book is to explain the
concept of curvature via the Jacobi equation which, through discussion of tidal
forces, further helps motivate the Einstein field equations. After addressing
concepts in geometry such as metrics, covariant differentiation, tensor calculus
and curvature, the book explains the mathematical framework for both special
and general relativity. Relativistic concepts discussed include (initial value
formulation of) the Einstein equations, stress-energy tensor, Schwarzschild
space-time, ADM mass and geodesic incompleteness. The concluding chapters
of the book introduce the reader to geometric analysis: original results of the
author and her undergraduate student collaborators illustrate how methods of
analysis and differential equations are used in addressing questions from
geometry and relativity. The book is mostly self-contained and the reader is only
expected to have a solid foundation in multivariable and vector calculus and
linear algebra. The material in this book was first developed for the 2013 summer
program in geometric analysis at the Park City Math Institute, and was recently
modified and expanded to reflect the author's experience of teaching
mathematical general relativity to advanced undergraduates at Lewis & Clark
College.
This book is an introductory text in functional analysis. Unlike many modern
treatments, it begins with the particular and works its way to the more general.
From the reviews: "This book is an excellent text for a first graduate course in
functional analysis....Many interesting and important applications are included....It
includes an abundance of exercises, and is written in the engaging and lucid
style which we have come to expect from the author." --MATHEMATICAL
REVIEWS
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This book proceeds beyond the representation theory of compact Lie groups
(which is the basis of many texts) and offers a carefully chosen range of material
designed to give readers the bigger picture. It explores compact Lie groups
through a number of proofs and culminates in a "topics" section that takes the
Frobenius-Schur duality between the representation theory of the symmetric
group and the unitary groups as unifying them.
????????????????????
This well-developed, accessible text details the historical development of the
subject throughout. It also provides wide-ranging coverage of significant results
with comparatively elementary proofs, some of them new. This second edition
contains two new chapters that provide a complete proof of the Mordel-Weil
theorem for elliptic curves over the rational numbers and an overview of recent
progress on the arithmetic of elliptic curves.
This book provides an introduction to the relatively new discipline of arithmetic
dynamics. Whereas classical discrete dynamics is the study of iteration of selfmaps of the complex plane or real line, arithmetic dynamics is the study of the
number-theoretic properties of rational and algebraic points under repeated
application of a polynomial or rational function. A principal theme of arithmetic
dynamics is that many of the fundamental problems in the theory of Diophantine
equations have dynamical analogs.This graduate-level text provides an entry for
students into an active field of research and serves as a standard reference for
researchers.
This book deals with several aspects of what is now called "explicit number
theory." The central theme is the solution of Diophantine equations, i.e.,
equations or systems of polynomial equations which must be solved in integers,
rational numbers or more generally in algebraic numbers. This theme, in
particular, is the central motivation for the modern theory of arithmetic algebraic
geometry. In this text, this is considered through three of its most basic aspects.
The local aspect, global aspect, and the third aspect is the theory of zeta and Lfunctions. This last aspect can be considered as a unifying theme for the whole
subject.
Manifolds, the higher-dimensional analogs of smooth curves and surfaces, are
fundamental objects in modern mathematics. Combining aspects of algebra,
topology, and analysis, manifolds have also been applied to classical mechanics,
general relativity, and quantum field theory. In this streamlined introduction to the
subject, the theory of manifolds is presented with the aim of helping the reader
achieve a rapid mastery of the essential topics. By the end of the book the reader
should be able to compute, at least for simple spaces, one of the most basic
topological invariants of a manifold, its de Rham cohomology. Along the way, the
reader acquires the knowledge and skills necessary for further study of geometry
and topology. The requisite point-set topology is included in an appendix of
twenty pages; other appendices review facts from real analysis and linear
algebra. Hints and solutions are provided to many of the exercises and problems.
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This work may be used as the text for a one-semester graduate or advanced
undergraduate course, as well as by students engaged in self-study. Requiring
only minimal undergraduate prerequisites, 'Introduction to Manifolds' is also an
excellent foundation for Springer's GTM 82, 'Differential Forms in Algebraic
Topology'.
"This book presents a basic introduction to complex analysis in both an
interesting and a rigorous manner. It contains enough material for a full year's
course, and the choice of material treated is reasonably standard and should be
satisfactory for most first courses in complex analysis. The approach to each
topic appears to be carefully thought out both as to mathematical treatment and
pedagogical presentation, and the end result is a very satisfactory book."
--MATHSCINET
The discovery of new algorithms for dealing with polynomial equations, and their
implementation on fast, inexpensive computers, has revolutionized algebraic
geometry and led to exciting new applications in the field. This book details many
uses of algebraic geometry and highlights recent applications of Grobner bases
and resultants. This edition contains two new sections, a new chapter, updated
references and many minor improvements throughout.
Author has written several excellent Springer books.; This book is a sequel to
Introduction to Topological Manifolds; Careful and illuminating explanations,
excellent diagrams and exemplary motivation; Includes short preliminary sections
before each section explaining what is ahead and why
A brand new appendix by Oscar Garcia-Prada graces this third edition of a
classic work. In developing the tools necessary for the study of complex
manifolds, this comprehensive, well-organized treatment presents in its opening
chapters a detailed survey of recent progress in four areas: geometry (manifolds
with vector bundles), algebraic topology, differential geometry, and partial
differential equations. Wells’s superb analysis also gives details of the HodgeRiemann bilinear relations on Kahler manifolds, Griffiths's period mapping,
quadratic transformations, and Kodaira's vanishing and embedding theorems.
Oscar Garcia-Prada’s appendix gives an overview of the developments in the
field during the decades since the book appeared.
Manifolds play an important role in topology, geometry, complex analysis,
algebra, and classical mechanics. Learning manifolds differs from most other
introductory mathematics in that the subject matter is often completely unfamiliar.
This introduction guides readers by explaining the roles manifolds play in diverse
branches of mathematics and physics. The book begins with the basics of
general topology and gently moves to manifolds, the fundamental group, and
covering spaces.
This book is intended as a basic text for a one year course in algebra at the
graduate level or as a useful reference for mathematicians and professionals who
use higher-level algebra. This book successfully addresses all of the basic
concepts of algebra. For the new edition, the author has added exercises and
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made numerous corrections to the text. From MathSciNet's review of the first
edition: "The author has an impressive knack for presenting the important and
interesting ideas of algebra in just the "right" way, and he never gets bogged
down in the dry formalism which pervades some parts of algebra."
This volume introduces techniques and theorems of Riemannian geometry, and
opens the way to advanced topics. The text combines the geometric parts of
Riemannian geometry with analytic aspects of the theory, and reviews recent
research. The updated second edition includes a new coordinate-free formula
that is easily remembered (the Koszul formula in disguise); an expanded number
of coordinate calculations of connection and curvature; general fomulas for
curvature on Lie Groups and submersions; variational calculus integrated into the
text, allowing for an early treatment of the Sphere theorem using a forgotten
proof by Berger; recent results regarding manifolds with positive curvature.
This book offers an introduction to the theory of differentiable manifolds and fiber
bundles. It examines bundles from the point of view of metric differential
geometry: Euclidean bundles, Riemannian connections, curvature, and ChernWeil theory are discussed, including the Pontrjagin, Euler, and Chern
characteristic classes of a vector bundle. These concepts are illustrated in detail
for bundles over spheres.
This book addresses Lie groups, Lie algebras, and representation theory. The
author restricts attention to matrix Lie groups and Lie algebras. This approach
keeps the discussion concrete, allows the reader to get to the heart of the subject
quickly, and covers all of the most interesting examples.From the reviews:"Sure
to become a standard textbook for graduate students in mathematics and physics
with little or no prior exposure to Lie theory." --L'Enseignement Mathematique
This informative and exhaustive study gives a problem-solving approach to the
difficult subject of analytic number theory. It is primarily aimed at graduate
students and senior undergraduates. The goal is to provide a rapid introduction to
analytic methods and the ways in which they are used to study the distribution of
prime numbers. The book also includes an introduction to p-adic analytic
methods. It is ideal for a first course in analytic number theory. The new edition
has been completely rewritten, errors have been corrected, and there is a new
chapter on the arithmetic progression of primes.
A carefully prepared account of the basic ideas in Fourier analysis and its
applications to the study of partial differential equations. The author succeeds to
make his exposition accessible to readers with a limited background, for
example, those not acquainted with the Lebesgue integral. Readers should be
familiar with calculus, linear algebra, and complex numbers. At the same time,
the author has managed to include discussions of more advanced topics such as
the Gibbs phenomenon, distributions, Sturm-Liouville theory, Cesaro summability
and multi-dimensional Fourier analysis, topics which one usually does not find in
books at this level. A variety of worked examples and exercises will help the
readers to apply their newly acquired knowledge.
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????:Morse theory
Recently there has been considerable interest in developing techniques based on
number theory to attack problems of 3-manifolds; Contains many examples and
lots of problems; Brings together much of the existing literature of Kleinian groups
in a clear and concise way; At present no such text exists
The aim of this monograph is to present a self-contained introduction to some geometric and
analytic aspects of the Yamabe problem. The book also describes a wide range of methods
and techniques that can be successfully applied to nonlinear differential equations in
particularly challenging situations. Such situations occur where the lack of compactness,
symmetry and homogeneity prevents the use of more standard tools typically used in compact
situations or for the Euclidean setting. The work is written in an easy style that makes it
accessible even to non-specialists. After a self-contained treatment of the geometric tools used
in the book, readers are introduced to the main subject by means of a concise but clear study
of some aspects of the Yamabe problem on compact manifolds. This study provides the
motivation and geometrical feeling for the subsequent part of the work. In the main body of the
book, it is shown how the geometry and the analysis of nonlinear partial differential equations
blend together to give up-to-date results on existence, nonexistence, uniqueness and a priori
estimates for solutions of general Yamabe-type equations and inequalities on complete, noncompact Riemannian manifolds.
Combines analysis and tools from probability, harmonic analysis, operator theory, and
engineering (signal/image processing) Interdisciplinary focus with hands-on approach,
generous motivation and new pedagogical techniques Numerous exercises reinforce
fundamental concepts and hone computational skills Separate sections explain engineering
terms to mathematicians and operator theory to engineers Fills a gap in the literature
This book offers an elementary and engaging introduction to operator theory on the HardyHilbert space. It provides a firm foundation for the study of all spaces of analytic functions and
of the operators on them. Blending techniques from "soft" and "hard" analysis, the book
contains clear and beautiful proofs. There are numerous exercises at the end of each chapter,
along with a brief guide for further study which includes references to applications to topics in
engineering.
????:Differential geometry of curves and surfaces
This book links two subjects: algebraic geometry and coding theory. It uses a novel approach
based on the theory of algebraic function fields. Coverage includes the Riemann-Rock
theorem, zeta functions and Hasse-Weil's theorem as well as Goppa' s algebraic-geometric
codes and other traditional codes. It will be useful to researchers in algebraic geometry and
coding theory and computer scientists and engineers in information transmission.
This text focuses on developing an intimate acquaintance with the geometric meaning of
curvature and thereby introduces and demonstrates all the main technical tools needed for a
more advanced course on Riemannian manifolds. It covers proving the four most fundamental
theorems relating curvature and topology: the Gauss-Bonnet Theorem, the Cartan-Hadamard
Theorem, Bonnet’s Theorem, and a special case of the Cartan-Ambrose-Hicks Theorem.
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