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A Course in Differential Geometry Springer
?????:???
An Introduction to Noncommutative
Differential Geometry and Its
Physical Applications Elsevier
This book gives an introduction to
the basics of differential
geometry, keeping in mind the
natural origin of many geometrical
quantities, as well as the
applications of differential
geometry and its methods to other
sciences. The book is based on
lectures the author held
repeatedly at Novosibirsk State
University. It is addressed to
students as well as to anyone who
wants to learn the basics of
differential geometry.

First Steps in Differential Geometry Courier
Corporation

This is a textbook on differential geometry well-
suited to a variety of courses on this topic. For
readers seeking an elementary text, the
prerequisites are minimal and include plenty
of examples and intermediate steps within
proofs, while providing an invitation to more
excursive applications and advanced topics.
For readers bound for graduate school in math
or physics, this is a clear, concise, rigorous
development of the topic including the deep
global theorems. For the benefit of all readers,
the author employs various techniques to
render the difficult abstract ideas herein more
understandable and engaging. Over 300 color
illustrations bring the mathematics to life,
instantly clarifying concepts in ways that
grayscale could not. Green-boxed definitions
and purple-boxed theorems help to visually
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organize the mathematical content. Color is
even used within the text to highlight logical
relationships. Applications abound! The study
of conformal and equiareal functions is
grounded in its application to cartography.
Evolutes, involutes and cycloids are
introduced through Christiaan Huygens'
fascinating story: in attempting to solve the
famous longitude problem with a
mathematically-improved pendulum clock,
he invented mathematics that would later be
applied to optics and gears. Clairaut’s
Theorem is presented as a conservation law for
angular momentum. Green’s Theorem
makes possible a drafting tool called a
planimeter. Foucault’s Pendulum helps one
visualize a parallel vector field along a latitude
of the earth. Even better, a south-pointing

chariot helps one visualize a parallel vector
field along any curve in any surface. In truth,
the most profound application of differential
geometry is to modern physics, which is
beyond the scope of this book. The GPS in
any car wouldn’t work without general
relativity, formalized through the language of
differential geometry. Throughout this book,
applications, metaphors and visualizations are
tools that motivate and clarify the rigorous
mathematical content, but never replace it.
Lectures on Differential Geometry
Cambridge University Press
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
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equations, connection forms, frame fields,
covariant 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.
Geometry from a Differentiable Viewpoint Walter
de Gruyter GmbH & Co KG
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
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this second edition, the author has corrected,
revised, and updated the entire volume.
An Introduction to Differential Geometry CRC
Press
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 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
Curvature in Mathematics and Physics
Springer Science & Business Media
Starting from an undergraduate level, this book
systematically develops the basics of ‧
Calculus on manifolds, vector bundles, vector
fields and differential forms, ‧ Lie groups and
Lie group actions, ‧ Linear symplectic algebra
and symplectic geometry, ‧ Hamiltonian
systems, symmetries and reduction, integrable
systems and Hamilton-Jacobi theory. The
topics listed under the first item are relevant for
virtually all areas of mathematical physics. The
second and third items constitute the link
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between abstract calculus and the theory of
Hamiltonian systems. The last item provides an
introduction to various aspects of this theory,
including Morse families, the Maslov class and
caustics. The book guides the reader from
elementary differential geometry to advanced
topics in the theory of Hamiltonian systems with
the aim of making current research literature
accessible. The style is that of a mathematical
textbook,with full proofs given in the text or as
exercises. The material is illustrated by
numerous detailed examples, some of which are
taken up several times for demonstrating how
the methods evolve and interact.
Elementary Differential Geometry Springer
Science & Business Media
A thoroughly revised second edition of a
textbook for a first course in
differential/modern geometry that introduces

methods within a historical context.
An Introduction to Manifolds Springer
Spektrum
Differential Geometry of Manifolds, Second
Edition presents the extension of differential
geometry from curves and surfaces to
manifolds in general. The book provides a
broad introduction to the field of
differentiable and Riemannian manifolds,
tying together classical and modern
formulations. It introduces manifolds in a
both streamlined and mathematically
rigorous way while keeping a view toward
applications, particularly in physics. The
author takes a practical approach,
containing extensive exercises and focusing
on applications, including the Hamiltonian
formulations of mechanics,
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electromagnetism, string theory. The Second
Edition of this successful textbook offers
several notable points of revision. New to the
Second Edition: New problems have been
added and the level of challenge has been
changed to the exercises Each section
corresponds to a 60-minute lecture period,
making it more user-friendly for lecturers
Includes new sections which provide more
comprehensive coverage of topics Features a
new chapter on Multilinear Algebra
Curved Spaces Academic Press
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.

Introduction to Differential Geometry Springer
Science & Business Media
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
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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 plotting various geometric
objects, alleviating the drudgery of computing
things such as the curvature and torsion of a curve
in space.

Geometry, Topology and Physics Taylor & Francis
US
Information geometry provides the mathematical
sciences with a fresh framework of analysis. This
book presents a comprehensive introduction to the
mathematical foundation of information geometry.
It provides an overview of many areas of
applications, such as statistics, linear systems,
information theory, quantum mechanics, and
convex analysis.
Elementary Differential Geometry CRC
Press
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
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readers interested in differential geometry.
Elementary Differential Geometry Springer
Science & Business Media
This textbook is suitable for a one semester lecture
course on differential geometry for students of
mathematics or STEM disciplines with a working
knowledge of analysis, linear algebra, complex
analysis, and point set topology. The book treats
the subject both from an extrinsic and an intrinsic
view point. The first chapters give a historical
overview of the field and contain an introduction to
basic concepts such as manifolds and smooth maps,
vector fields and flows, and Lie groups, leading up
to the theorem of Frobenius. Subsequent chapters
deal with the Levi-Civita connection, geodesics, the
Riemann curvature tensor, a proof of the Cartan-
Ambrose-Hicks theorem, as well as applications to
flat spaces, symmetric spaces, and constant
curvature manifolds. Also included are sections
about manifolds with nonpositive sectional
curvature, the Ricci tensor, the scalar curvature,

and the Weyl tensor. An additional chapter goes
beyond the scope of a one semester lecture course
and deals with subjects such as conjugate points and
the Morse index, the injectivity radius, the group of
isometries and the Myers-Steenrod theorem, and
Donaldson's differential geometric approach to Lie
algebra theory.
Differential Forms in Algebraic Topology
European Mathematical Society
Elementary Differential Geometry, Revised 2nd
EditionElsevier
Elementary Differential Geometry, Revised
2nd Edition Courier Dover Publications
Differential geometry and topology have
become essential tools for many theoretical
physicists. In particular, they are indispensable
in theoretical studies of condensed matter
physics, gravity, and particle physics.
Geometry, Topology and Physics, Second
Edition introduces the ideas and techniques of
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differential geometry and topology at a level
suitable for postgraduate students and
researchers in these fields. The second edition of
this popular and established text incorporates a
number of changes designed to meet the needs
of the reader and reflect the development of the
subject. The book features a considerably
expanded first chapter, reviewing aspects of
path integral quantization and gauge theories.
Chapter 2 introduces the mathematical
concepts of maps, vector spaces, and topology.
The following chapters focus on more elaborate
concepts in geometry and topology and discuss
the application of these concepts to liquid
crystals, superfluid helium, general relativity,
and bosonic string theory. Later chapters unify
geometry and topology, exploring fiber bundles,
characteristic classes, and index theorems. New
to this second edition is the proof of the index

theorem in terms of supersymmetric quantum
mechanics. The final two chapters are devoted
to the most fascinating applications of geometry
and topology in contemporary physics, namely
the study of anomalies in gauge field theories
and the analysis of Polakov's bosonic string
theory from the geometrical point of view.
Geometry, Topology and Physics, Second
Edition is an ideal introduction to differential
geometry and topology for postgraduate
students and researchers in theoretical and
mathematical physics.
Methods of Information Geometry Springer
A thoroughly revised introduction to non-
commutative geometry.
Differential Geometry Springer
This easy-to-read introduction takes the
reader from elementary problems through
to current research. Ideal for courses and
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self-study.
Differential Geometry of Curves and
Surfaces Prentice Hall
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 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.
Lectures on Classical Differential Geometry
Springer Science & Business Media
Differential geometry arguably offers the
smoothest transition from the standard
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university mathematics sequence of the first
four semesters in calculus, linear algebra,
and differential equations to the higher levels
of abstraction and proof encountered at the
upper division by mathematics majors.
Today it is possible to describe differential
geometry as "the study of structures on the
tangent space," and this text develops this
point of view. This book, unlike other
introductory texts in differential geometry,
develops the architecture necessary to
introduce symplectic and contact geometry
alongside its Riemannian cousin. The main
goal of this book is to bring the
undergraduate student who already has a
solid foundation in the standard
mathematics curriculum into contact with
the beauty of higher mathematics. In

particular, the presentation here emphasizes
the consequences of a definition and the
careful use of examples and constructions in
order to explore those consequences.
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