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Barrett O Neill Differential Geometry Solutions
With detailed explanations and numerous examples, this textbook covers the differential geometry of surfaces in
Euclidean space.
The purpose of this book is to give a simple, lucid, rigorous and comprehensive account of fundamental notions of
Differential Geometry and Tensors. The book is self-contained and divided in two parts. Section A deals with Differential
Geometry and Section B is devoted to the study of Tensors. Section A deals with: " Theory of curves, envelopes and
developables. " Curves on surfaces and fundamental magnitudes, curvature of surfaces and lines of curvature. "
Fundamental equations of surface theory. " Geodesics. Section B deals with: " Tensor algebra. " Tensor calculus. "
Christoffel symbols and their properties. " Riemann symbols and Einstein space, and their properties. " Physical
components of contravariant and covariant vectors. " Geodesics and Parallelism of vectors. " Differentiable manifolds,
charts, atlases.
This text contains an elementary introduction to continuous groups and differential invariants; an extensive treatment of
groups of motions in euclidean, affine, and riemannian geometry; more. Includes exercises and 62 figures.
Presenting theory while using Mathematica in a complementary way, Modern Differential Geometry of Curves and
Surfaces with Mathematica, the third edition of Alfred Gray’s famous textbook, covers how to define and compute
standard geometric functions using Mathematica for constructing new curves and surfaces from existing ones. Since
Gray’s death, authors Abbena and Salamon have stepped in to bring the book up to date. While maintaining Gray's
intuitive approach, they reorganized the material to provide a clearer division between the text and the Mathematica code
and added a Mathematica notebook as an appendix to each chapter. They also address important new topics, such as
quaternions. The approach of this book is at times more computational than is usual for a book on the subject. For
example, Brioshi’s formula for the Gaussian curvature in terms of the first fundamental form can be too complicated for
use in hand calculations, but Mathematica handles it easily, either through computations or through graphing curvature.
Another part of Mathematica that can be used effectively in differential geometry is its special function library, where
nonstandard spaces of constant curvature can be defined in terms of elliptic functions and then plotted. Using the
techniques described in this book, readers will understand concepts geometrically, plotting curves and surfaces on a
monitor and then printing them. Containing more than 300 illustrations, the book demonstrates how to use Mathematica
to plot many interesting curves and surfaces. Including as many topics of the classical differential geometry and surfaces
as possible, it highlights important theorems with many examples. It includes 300 miniprograms for computing and
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plotting various geometric objects, alleviating the drudgery of computing things such as the curvature and torsion of a
curve in space.
A thoroughly revised second edition of a textbook for a first course in differential/modern geometry that introduces
methods within a historical context.
An introductory textbook on the differential geometry of curves and surfaces in 3-dimensional Euclidean space,
presented in its simplest, most essential form. With problems and solutions. Includes 99 illustrations.
This book explains and helps readers to develop geometric intuition as it relates to differential forms. It includes over 250
figures to aid understanding and enable readers to visualize the concepts being discussed. The author gradually builds
up to the basic ideas and concepts so that definitions, when made, do not appear out of nowhere, and both the
importance and role that theorems play is evident as or before they are presented. With a clear writing style and easy-tounderstand motivations for each topic, this book is primarily aimed at second- or third-year undergraduate math and
physics students with a basic knowledge of vector calculus and linear algebra.
This easy-to-read introduction takes the reader from elementary problems through to current research. Ideal for courses
and self-study.
This is a book about physics, written for mathematicians. The readers we have in mind can be roughly described as
those who: I. are mathematics graduate students with some knowledge of global differential geometry 2. have had the
equivalent of freshman physics, and find popular accounts of astrophysics and cosmology interesting 3. appreciate
mathematical elarity, but are willing to accept physical motiva tions for the mathematics in place of mathematical ones 4.
are willing to spend time and effort mastering certain technical details, such as those in Section 1. 1. Each book
disappoints so me readers. This one will disappoint: 1. physicists who want to use this book as a first course on
differential geometry 2. mathematicians who think Lorentzian manifolds are wholly similar to Riemannian ones, or that,
given a sufficiently good mathematical back ground, the essentials of a subject !ike cosmology can be learned without so
me hard work on boring detaiis 3. those who believe vague philosophical arguments have more than historical and
heuristic significance, that general relativity should somehow be "proved," or that axiomatization of this subject is useful
4. those who want an encyclopedic treatment (the books by Hawking-Ellis [1], Penrose [1], Weinberg [1], and MisnerThorne-Wheeler [I] go further into the subject than we do; see also the survey article, Sachs-Wu [1]). 5. mathematicians
who want to learn quantum physics or unified fieId theory (unfortunateIy, quantum physics texts all seem either to be for
physicists, or merely concerned with formaI mathematics).
Elementary Differential GeometryAcademic Press
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Our first knowledge of differential geometry usually comes from the study of the curves and surfaces in I\!\!R^3 that arise
in calculus. Here we learn about line and surface integrals, divergence and curl, and the various forms of Stokes'
Theorem. If we are fortunate, we may encounter curvature and such things as the Serret-Frenet formulas. With just the
basic tools from multivariable calculus, plus a little knowledge of linear algebra, it is possible to begin a much richer and
rewarding study of differential geometry, which is what is presented in this book. It starts with an introduction to the
classical differential geometry of curves and surfaces in Euclidean space, then leads to an introduction to the Riemannian
geometry of more general manifolds, including a look at Einstein spaces. An important bridge from the low-dimensional
theory to the general case is provided by a chapter on the intrinsic geometry of surfaces. The first half of the book,
covering the geometry of curves and surfaces, would be suitable for a one-semester undergraduate course. The local
and global theories of curves and surfaces are presented, including detailed discussions of surfaces of rotation, ruled
surfaces, and minimal surfaces. The second half of the book, which could be used for a more advanced course, begins
with an introduction to differentiable manifolds, Riemannian structures, and the curvature tensor. Two special topics are
treated in detail: spaces of constant curvature and Einstein spaces. The main goal of the book is to get started in a fairly
elementary way, then to guide the reader toward more sophisticated concepts and more advanced topics. There are
many examples and exercises to help along the way. Numerous figures help the reader visualize key concepts and
examples, especially in lower dimensions. For the second edition, a number of errors were corrected and some text and
a number of figures have been added.
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.
This book provides the first-ever systematic introduction to thetheory of Riemannian submersions, which was initiated by
BarrettO''Neill and Alfred Gray less than four decades ago. The authorsfocus their attention on classification theorems
when the total spaceand the fibres have nice geometric properties.
In the past decade there has been a significant change in the freshman/ sophomore mathematics curriculum as taught at
many, if not most, of our colleges. This has been brought about by the introduction of linear algebra into the curriculum at
the sophomore level. The advantages of using linear algebra both in the teaching of differential equations and in the
teaching of multivariate calculus are by now widely recognized. Several textbooks adopting this point of view are now
available and have been widely adopted. Students completing the sophomore year now have a fair preliminary under
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standing of spaces of many dimensions. It should be apparent that courses on the junior level should draw upon and
reinforce the concepts and skills learned during the previous year. Unfortunately, in differential geometry at least, this is
usually not the case. Textbooks directed to students at this level generally restrict attention to 2-dimensional surfaces in
3-space rather than to surfaces of arbitrary dimension. Although most of the recent books do use linear algebra, it is only
the algebra of ~3. The student's preliminary understanding of higher dimensions is not cultivated.
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 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 graduate-level 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 semiRiemannian 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 one-semester course on manifolds. There is more than enough material for a year-long course on manifolds and
geometry.
One of the most widely used texts in its field, this volume introduces the differential geometry of curves and surfaces in
both local and global aspects. The presentation departs from the traditional approach with its more extensive use of
elementary linear algebra and its emphasis on basic geometrical facts rather than machinery or random details. Many
examples and exercises enhance the clear, well-written exposition, along with hints and answers to some of the
problems. The treatment begins with a chapter on curves, followed by explorations of regular surfaces, the geometry of
the Gauss map, the intrinsic geometry of surfaces, and global differential geometry. Suitable for advanced
undergraduates and graduate students of mathematics, this text's prerequisites include an undergraduate course in
linear algebra and some familiarity with the calculus of several variables. For this second edition, the author has
corrected, revised, and updated the entire volume.
Written primarily for readers who have completed the standard first courses in calculus and linear algebra, Elementary Differential
Geometry, Second Edition provides an introduction to the geometry of curves and surfaces. Although the popular First Edition has
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been extensively modified, this Second Edition maintains the elementary character of that volume, while providing an introduction
to the use of computers and expanding discussion on certain topics. Further emphasis has been placed on topological properties,
properties of geodesics, singularities of vector fields, and the theorems of Bonnet and Hadamard. For readers with access to the
symbolic computation programs, Mathematica or Maple, the book includes approximately 30 optional computer exercises. These
are not intended as an essential part of the book, but rather an extension. No computer skill is necessary to take full advantage of
this comprehensive text. * Gives detailed examples for all essential ideas * Provides more than 300 exercises * Features more
than 200 illustrations * Includes an introduction to using computers, and supplies answers to computer exercises given for both
Mathematica and Maple systems
Central topics covered include curves, surfaces, geodesics, intrinsic geometry, and the Alexandrov global angle comparision
theorem Many nontrivial and original problems (some with hints and solutions) Standard theoretical material is combined with
more difficult theorems and complex problems, while maintaining a clear distinction between the two levels
This is a self-contained introductory textbook on the calculus of differential forms and modern differential geometry. The intended
audience is physicists, so the author emphasises applications and geometrical reasoning in order to give results and concepts a
precise but intuitive meaning without getting bogged down in analysis. The large number of diagrams helps elucidate the
fundamental ideas. Mathematical topics covered include differentiable manifolds, differential forms and twisted forms, the Hodge
star operator, exterior differential systems and symplectic geometry. All of the mathematics is motivated and illustrated by useful
physical examples.
What is the title of this book intended to signify, what connotations is the adjective "Postmodern" meant to carry? A potential
reader will surely pose this question. To answer it, I should describe what distinguishes the approach to analysis presented here
from what has been called "Modern Analysis" by its protagonists. "Modern Analysis" as represented in the works of the Bour baki
group or in the textbooks by Jean Dieudonne is characterized by its systematic and axiomatic treatment and by its drive towards a
high level of abstraction. Given the tendency of many prior treatises on analysis to degen erate into a collection of rather
unconnected tricks to solve special problems, this definitively represented a healthy achievement. In any case, for the de
velopment of a consistent and powerful mathematical theory, it seems to be necessary to concentrate solelyon the internal
problems and structures and to neglect the relations to other fields of scientific, even of mathematical study for a certain while.
Almost complete isolation may be required to reach the level of intellectual elegance and perfection that only a good mathematical
theory can acquire. However, once this level has been reached, it might be useful to open one's eyes again to the inspiration
coming from concrete ex ternal problems.
Elementary Differential Geometry presents the main results in the differential geometry of curves and surfaces suitable for a first
course on the subject. Prerequisites are kept to an absolute minimum – nothing beyond first courses in linear algebra and
multivariable calculus – and the most direct and straightforward approach is used throughout. New features of this revised and
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expanded second edition include: a chapter on non-Euclidean geometry, a subject that is of great importance in the history of
mathematics and crucial in many modern developments. The main results can be reached easily and quickly by making use of the
results and techniques developed earlier in the book. Coverage of topics such as: parallel transport and its applications; map
colouring; holonomy and Gaussian curvature. Around 200 additional exercises, and a full solutions manual for instructors,
available via www.springer.com ul
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. 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'.
Introducing the tools of modern differential geometry--exterior calculus, manifolds, vector bundles, connections--this textbook
covers both classical surface theory, the modern theory of connections, and curvature. With no knowledge of topology assumed,
the only prerequisites are multivariate calculus and linear algebra.
An inviting, intuitive, and visual exploration of differential geometry and forms Visual Differential Geometry and Forms fulfills two
principal goals. In the first four acts, Tristan Needham puts the geometry back into differential geometry. Using 235 hand-drawn
diagrams, Needham deploys Newton’s geometrical methods to provide geometrical explanations of the classical results. In the
fifth act, he offers the first undergraduate introduction to differential forms that treats advanced topics in an intuitive and
geometrical manner. Unique features of the first four acts include: four distinct geometrical proofs of the fundamentally important
Global Gauss-Bonnet theorem, providing a stunning link between local geometry and global topology; a simple, geometrical proof
of Gauss’s famous Theorema Egregium; a complete geometrical treatment of the Riemann curvature tensor of an n-manifold; and
a detailed geometrical treatment of Einstein’s field equation, describing gravity as curved spacetime (General Relativity), together
with its implications for gravitational waves, black holes, and cosmology. The final act elucidates such topics as the unification of
all the integral theorems of vector calculus; the elegant reformulation of Maxwell’s equations of electromagnetism in terms of
2-forms; de Rham cohomology; differential geometry via Cartan’s method of moving frames; and the calculation of the Riemann
tensor using curvature 2-forms. Six of the seven chapters of Act V can be read completely independently from the rest of the book.
Requiring only basic calculus and geometry, Visual Differential Geometry and Forms provocatively rethinks the way this important
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area of mathematics should be considered and taught.

These notes consist of two parts: Selected in York 1) Geometry, New 1946, Topics University Notes Peter Lax. by
Differential in the 2) Lectures on Stanford Geometry Large, 1956, Notes J.W. University by Gray. are here with no
essential They reproduced change. Heinz was a mathematician who mathema- Hopf recognized important tical ideas
and new mathematical cases. In the phenomena through special the central idea the of a or difficulty problem simplest
background is becomes clear. in this fashion a crystal Doing geometry usually lead serious allows this to to - joy. Hopf's
great insight approach for most of the in these notes have become the st- thematics, topics I will to mention a of further
try ting-points important developments. few. It is clear from these notes that laid the on Hopf emphasis po- differential
Most of the results in smooth differ- hedral geometry. whose is both t1al have understanding geometry polyhedral
counterparts, works I wish to mention and recent important challenging. Among those of Robert on which is much in the
Connelly rigidity, very spirit R. and in - of these notes (cf. Connelly, Conjectures questions open International of
Mathematicians, H- of gidity, Proceedings Congress sinki vol. 1, 407-414) 1978, .
This textbook offers a high-level introduction to multi-variable differential calculus. Differential forms are introduced
incrementally in the narrative, eventually leading to a unified treatment of Green’s, Stokes’ and Gauss’ theorems.
Furthermore, the presentation offers a natural route to differential geometry. Contents: Calculus of Vector Functions
Tangent Spaces and 1-forms Line Integrals Differential Calculus of Mappings Applications of Differential Calculus Double
and Triple Integrals Wedge Products and Exterior Derivatives Integration of Forms Stokes’ Theorem and Applications
This book is an exposition of semi-Riemannian geometry (also called pseudo-Riemannian geometry)--the study of a
smooth manifold furnished with a metric tensor of arbitrary signature. The principal special cases are Riemannian
geometry, where the metric is positive definite, and Lorentz geometry. For many years these two geometries have
developed almost independently: Riemannian geometry reformulated in coordinate-free fashion and directed toward
global problems, Lorentz geometry in classical tensor notation devoted to general relativity. More recently, this
divergence has been reversed as physicists, turning increasingly toward invariant methods, have produced results of
compelling mathematical interest.
This book is a posthumous publication of a classic by Prof. Shoshichi Kobayashi, who taught at U.C. Berkeley for 50
years, recently translated by Eriko Shinozaki Nagumo and Makiko Sumi Tanaka. There are five chapters: 1. Plane
Curves and Space Curves; 2. Local Theory of Surfaces in Space; 3. Geometry of Surfaces; 4. Gauss–Bonnet Theorem;
and 5. Minimal Surfaces. Chapter 1 discusses local and global properties of planar curves and curves in space. Chapter
2 deals with local properties of surfaces in 3-dimensional Euclidean space. Two types of curvatures — the Gaussian
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curvature K and the mean curvature H —are introduced. The method of the moving frames, a standard technique in
differential geometry, is introduced in the context of a surface in 3-dimensional Euclidean space. In Chapter 3, the
Riemannian metric on a surface is introduced and properties determined only by the first fundamental form are
discussed. The concept of a geodesic introduced in Chapter 2 is extensively discussed, and several examples of
geodesics are presented with illustrations. Chapter 4 starts with a simple and elegant proof of Stokes’ theorem for a
domain. Then the Gauss–Bonnet theorem, the major topic of this book, is discussed at great length. The theorem is a
most beautiful and deep result in differential geometry. It yields a relation between the integral of the Gaussian curvature
over a given oriented closed surface S and the topology of S in terms of its Euler number ?(S). Here again, many
illustrations are provided to facilitate the reader’s understanding. Chapter 5, Minimal Surfaces, requires some elementary
knowledge of complex analysis. However, the author retained the introductory nature of this book and focused on
detailed explanations of the examples of minimal surfaces given in Chapter 2.
For the past several years the Division of Applied Mathematics at Brown University has been teaching an extremely
popular sophomore level differential equations course. The immense success of this course is due primarily to two fac
tors. First, and foremost, the material is presented in a manner which is rigorous enough for our mathematics and ap
plied mathematics majors, but yet intuitive and practical enough for our engineering, biology, economics, physics and
geology majors. Secondly, numerous case histories are given of how researchers have used differential equations to
solve real life problems. This book is the outgrowth of this course. It is a rigorous treatment of differential equations and
their appli cations, and can be understood by anyone who has had a two semester course in Calculus. It contains all the
material usually covered in a one or two semester course in differen tial equations. In addition, it possesses the following
unique features which distinguish it from other textbooks on differential equations.
This text is intended for an advanced undergraduate (having taken linear algebra and multivariable calculus). It provides
the necessary background for a more abstract course in differential geometry. The inclusion of diagrams is done without
sacrificing the rigor of the material. For all readers interested in differential geometry.
Elementary, yet authoritative and scholarly, this book offers an excellent brief introduction to the classical theory of
differential geometry. It is aimed at advanced undergraduate and graduate students who will find it not only highly
readable but replete with illustrations carefully selected to help stimulate the student's visual understanding of geometry.
The text features an abundance of problems, most of which are simple enough for class use, and often convey an
interesting geometrical fact. A selection of more difficult problems has been included to challenge the ambitious student.
Written by a noted mathematician and historian of mathematics, this volume presents the fundamental conceptions of the
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theory of curves and surfaces and applies them to a number of examples. Dr. Struik has enhanced the treatment with
copious historical, biographical, and bibliographical references that place the theory in context and encourage the student
to consult original sources and discover additional important ideas there. For this second edition, Professor Struik made
some corrections and added an appendix with a sketch of the application of Cartan's method of Pfaffians to curve and
surface theory. The result was to further increase the merit of this stimulating, thought-provoking text — ideal for
classroom use, but also perfectly suited for self-study. In this attractive, inexpensive paperback edition, it belongs in the
library of any mathematician or student of mathematics interested in differential geometry.
Suitable for advanced undergraduates and graduate students of mathematics as well as for physicists, this unique
monograph and self-contained treatment constitutes an introduction to modern techniques in differential geometry. 1995
edition.
A great book ... a necessary item in any mathematical library. --S. S. Chern, University of California A brilliant book: rigorous, tightly
organized, and covering a vast amount of good mathematics. --Barrett O'Neill, University of California This is obviously a very valuable and
well thought-out book on an important subject. --Andre Weil, Institute for Advanced Study The study of homogeneous spaces provides
excellent insights into both differential geometry and Lie groups. In geometry, for instance, general theorems and properties will also hold for
homogeneous spaces, and will usually be easier to understand and to prove in this setting. For Lie groups, a significant amount of analysis
either begins with or reduces to analysis on homogeneous spaces, frequently on symmetric spaces. For many years and for many
mathematicians, Sigurdur Helgason's classic Differential Geometry, Lie Groups, and Symmetric Spaces has been--and continues to be--the
standard source for this material. Helgason begins with a concise, self-contained introduction to differential geometry. Next is a careful
treatment of the foundations of the theory of Lie groups, presented in a manner that since 1962 has served as a model to a number of
subsequent authors. This sets the stage for the introduction and study of symmetric spaces, which form the central part of the book. The text
concludes with the classification of symmetric spaces by means of the Killing-Cartan classification of simple Lie algebras over $\mathbb{C}$
and Cartan's classification of simple Lie algebras over $\mathbb{R}$, following a method of Victor Kac. The excellent exposition is
supplemented by extensive collections of useful exercises at the end of each chapter. All of the problems have either solutions or substantial
hints, found at the back of the book. For this edition, the author has made corrections and added helpful notes and useful references.
Sigurdur Helgason was awarded the Steele Prize for Differential Geometry, Lie Groups, and Symmetric Spaces and Groups and Geometric
Analysis.
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.
Elementary Differential Geometry focuses on the elementary account of the geometry of curves and surfaces. The book first offers
information on calculus on Euclidean space and frame fields. Topics include structural equations, connection forms, frame fields, covariant
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derivatives, Frenet formulas, curves, mappings, tangent vectors, and differential forms. The publication then examines Euclidean geometry
and calculus on a surface. Discussions focus on topological properties of surfaces, differential forms on a surface, integration of forms,
differentiable functions and tangent vectors, congruence of curves, derivative map of an isometry, and Euclidean geometry. The manuscript
takes a look at shape operators, geometry of surfaces in E, and Riemannian geometry. Concerns include geometric surfaces, covariant
derivative, curvature and conjugate points, Gauss-Bonnet theorem, fundamental equations, global theorems, isometries and local isometries,
orthogonal coordinates, and integration and orientation. The text is a valuable reference for students interested in elementary differential
geometry.
Differential Geometry in Physics is a treatment of the mathematical foundations of the theory of general relativity and gauge theory of
quantum fields. The material is intended to help bridge the gap that often exists between theoretical physics and applied mathematics. The
approach is to carve an optimal path to learning this challenging field by appealing to the much more accessible theory of curves and
surfaces. The transition from classical differential geometry as developed by Gauss, Riemann and other giants, to the modern approach, is
facilitated by a very intuitive approach that sacrifices some mathematical rigor for the sake of understanding the physics. The book features
numerous examples of beautiful curves and surfaces often reflected in nature, plus more advanced computations of trajectory of particles in
black holes. Also embedded in the later chapters is a detailed description of the famous Dirac monopole and instantons. Features of this
book: * Chapters 1-4 and chapter 5 comprise the content of a one-semester course taught by the author for many years. * The material in the
other chapters has served as the foundation for many master's thesis at University of North Carolina Wilmington for students seeking doctoral
degrees. * An open access ebook edition is available at Open UNC (https: //openunc.org) * The book contains over 80 illustrations, including
a large array of surfaces related to the theory of soliton waves that does not commonly appear in standard mathematical texts on differential
geometry.
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