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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 plotting various geometric objects, alleviating the drudgery of computing
things such as the curvature and torsion of a curve in space.
By virtue of their special algebraic structures, Pythagorean-hodograph (PH) curves offer
unique advantages for computer-aided design and manufacturing, robotics, motion control,
path planning, computer graphics, animation, and related fields. This book offers a
comprehensive and self-contained treatment of the mathematical theory of PH curves,
including algorithms for their construction and examples of their practical applications. It
emphasizes the interplay of ideas from algebra and geometry and their historical origins and
includes many figures, worked examples, and detailed algorithm descriptions.
This volume is an English translation of Sakai's textbook on Riemannian Geometry which was
originally written in Japanese and published in 1992. The author's intent behind the original
book was to provide to advanced undergraduate and graudate students an introduction to
modern Riemannian geometry that could also serve as a reference. The book begins with an
explanation of the fundamental notion of Riemannian geometry. Special emphasis is placed on
understandability and readability, to guide students who are new to this area. The remaining
chapters deal with various topics in Riemannian geometry, with the main focus on comparison
methods and their applications.
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 account of basic manifold theory and global analysis, based on senior undergraduate and
post-graduate courses at Glasgow University for students and researchers in theoretical
physics, has been proven over many years. The treatment is rigorous yet less condensed than
in books written primarily for pure mathematicians. Prerequisites include knowledge of basic
linear algebra and topology. Topology is included in two appendices because many courses on
mathematics for physics students do not include this subject. Provides a comprehensive
account of basic manifold theory for post-graduate students Introduces the basic theory of
differential geometry to students in theoretical physics and mathematics Contains more than
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130 exercises, with helpful hints and solutions
This book covers combinatorial data structures and algorithms, algebraic issues in geometric
computing, approximation of curves and surfaces, and computational topology. Each chapter
fully details and provides a tutorial introduction to important concepts and results. The focus is
on methods which are both well founded mathematically and efficient in practice. Coverage
includes references to open source software and discussion of potential applications of the
presented techniques.
This revised, expanded, edition covers the theory, design, geometry and manufacture of all
types of gears and gear drives. This is an invaluable reference for designers, theoreticians,
students, and manufacturers. This edition includes advances in gear theory, gear
manufacturing, and computer simulation. Among the new topics are: 1. New geometry for
modified spur and helical gears, face-gear drives, and cycloidal pumps. 2. New design
approaches for one stage planetary gear trains and spiral bevel gear drives. 3. An enhanced
approach for stress analysis of gear drives with FEM. 4. New methods of grinding face gear
drives, generating double crowned pinions, and improved helical gear shaving. 5. Broad
application of simulation of meshing and TCA. 6. New theories on the simulation of meshing for
multi-body systems, detection of cases wherein the contact line on generating surfaces may
have its own envelope, and detection and avoidance of singularities of generated surfaces.
Possibly the most comprehensive overview of computer graphics as seen in the context of
geometric modelling, this two volume work covers implementation and theory in a thorough
and systematic fashion. Computer Graphics and Geometric Modelling: Mathematics, contains
the mathematical background needed for the geometric modeling topics in computer graphics
covered in the first volume. This volume begins with material from linear algebra and a
discussion of the transformations in affine & projective geometry, followed by topics from
advanced calculus & chapters on general topology, combinatorial topology, algebraic topology,
differential topology, differential geometry, and finally algebraic geometry. Two important goals
throughout were to explain the material thoroughly, and to make it self-contained. This volume
by itself would make a good mathematics reference book, in particular for practitioners in the
field of geometric modelling. Due to its broad coverage and emphasis on explanation it could
be used as a text for introductory mathematics courses on some of the covered topics, such as
topology (general, combinatorial, algebraic, and differential) and geometry (differential &
algebraic).

This book gives an introduction to the field of Incidence Geometry by discussing the
basic families of point-line geometries and introducing some of the mathematical
techniques that are essential for their study. The families of geometries covered in this
book include among others the generalized polygons, near polygons, polar spaces,
dual polar spaces and designs. Also the various relationships between these
geometries are investigated. Ovals and ovoids of projective spaces are studied and
some applications to particular geometries will be given. A separate chapter introduces
the necessary mathematical tools and techniques from graph theory. This chapter itself
can be regarded as a self-contained introduction to strongly regular and distanceregular graphs. This book is essentially self-contained, only assuming the knowledge of
basic notions from (linear) algebra and projective and affine geometry. Almost all
theorems are accompanied with proofs and a list of exercises with full solutions is given
at the end of the book. This book is aimed at graduate students and researchers in the
fields of combinatorics and incidence geometry.
The Second Edition combines a traditional approach with the symbolic manipulation
abilities of Mathematica to explain and develop the classical theory of curves and
surfaces. You will learn to reproduce and study interesting curves and surfaces - many
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more than are included in typical texts - using computer methods. By plotting geometric
objects and studying the printed result, teachers and students can understand concepts
geometrically and see the effect of changes in parameters. Modern Differential
Geometry of Curves and Surfaces with Mathematica explains how to define and
compute standard geometric functions, for example the curvature of curves, and
presents a dialect of Mathematica for constructing new curves and surfaces from old.
The book also explores how to apply techniques from analysis. Although the book
makes extensive use of Mathematica, readers without access to that program can
perform the calculations in the text by hand. While single- and multi-variable calculus,
some linear algebra, and a few concepts of point set topology are needed to
understand the theory, no computer or Mathematica skills are required to understand
the concepts presented in the text. In fact, it serves as an excellent introduction to
Mathematica, and includes fully documented programs written for use with
Mathematica. Ideal for both classroom use and self-study, Modern Differential
Geometry of Curves and Surfaces with Mathematica has been tested extensively in the
classroom and used in professional short courses throughout the world.
Algebra & Geometry: An Introduction to University Mathematics provides a bridge
between high school and undergraduate mathematics courses on algebra and
geometry. The author shows students how mathematics is more than a collection of
methods by presenting important ideas and their historical origins throughout the text.
He incorporates a hands-on approach to proofs and connects algebra and geometry to
various applications. The text focuses on linear equations, polynomial equations, and
quadratic forms. The first several chapters cover foundational topics, including the
importance of proofs and properties commonly encountered when studying algebra.
The remaining chapters form the mathematical core of the book. These chapters
explain the solution of different kinds of algebraic equations, the nature of the solutions,
and the interplay between geometry and algebra
Computing is quickly making much of geometry intriguing not only for philosophers and
mathematicians, but also for scientists and engineers. What is the core set of topics
that a practitioner needs to study before embarking on the design and implementation
of a geometric system in a specialized discipline? This book attempts to find the
answer. Every programmer tackling a geometric computing problem encounters design
decisions that need to be solved. This book reviews the geometric theory then applies it
in an attempt to find that elusive "right" design.
The Blaubeuren Conference "Theory and Practice of Geometric Modeling" has become
a meeting place for leading experts from industrial and academic research institutions,
CAD system developers and experienced users to exchange new ideas and to discuss
new concepts and future directions in geometric modeling. The relaxed and calm
atmosphere of the Heinrich-Fabri-Institute in Blaubeuren provides the appropriate
environment for profound and engaged discussions that are not equally possible on
other occasions. Real problems from current industrial projects as well as theoretical
issues are addressed on a high scientific level. This book is the result of the lectures
and discussions during the conference which took place from October 14th to 18th,
1996. The contents is structured in 4 parts: Mathematical Tools Representations
Systems Automated Assembly. The editors express their sincere appreciation to the
contributing authors, and to the members of the program committee for their
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cooperation, the careful reviewing and their active participation that made the
conference and this book a success.
Thermofluids, while a relatively modern term, is applied to the well-established field of
thermal sciences, which is comprised of various intertwined disciplines. Thus mass,
momentum, and heat transfer constitute the fundamentals of th- mofluids. This book
discusses thermofluids in the context of thermodynamics, single- and two-phase flow,
as well as heat transfer associated with single- and two-phase flows. Traditionally, the
field of thermal sciences is taught in univer- ties by requiring students to study
engineering thermodynamics, fluid mechanics, and heat transfer, in that order. In
graduate school, these topics are discussed at more advanced levels. In recent years,
however, there have been attempts to in- grate these topics through a unified approach.
This approach makes sense as thermal design of widely varied systems ranging from
hair dryers to semicond- tor chips to jet engines to nuclear power plants is based on the
conservation eq- tions of mass, momentum, angular momentum, energy, and the
second law of thermodynamics. While integrating these topics has recently gained
popularity, it is hardly a new approach. For example, Bird, Stewart, and Lightfoot in
Transport Phenomena, Rohsenow and Choi in Heat, Mass, and Momentum Transfer,
El- Wakil, in Nuclear Heat Transport, and Todreas and Kazimi in Nuclear Systems have
pursued a similar approach. These books, however, have been designed for advanced
graduate level courses. More recently, undergraduate books using an - tegral approach
are appearing.
A practical, accessible introduction to advanced geometryExceptionally well-written and
filled with historical andbibliographic notes, Methods of Geometry presents a practical
andproof-oriented approach. The author develops a wide range ofsubject areas at an
intermediate level and explains how theoriesthat underlie many fields of advanced
mathematics ultimately leadto applications in science and engineering. Foundations,
basicEuclidean geometry, and transformations are discussed in detail andapplied to
study advanced plane geometry, polyhedra, isometries,similarities, and symmetry. An
excellent introduction to advancedconcepts as well as a reference to techniques for use
inindependent study and research, Methods of Geometry alsofeatures: Ample
exercises designed to promote effective problem-solvingstrategies Insight into novel
uses of Euclidean geometry More than 300 figures accompanying definitions and
proofs A comprehensive and annotated bibliography Appendices reviewing vector and
matrix algebra, least upperbound principle, and equivalence relations An Instructor's
Manual presenting detailed solutions to all theproblems in the book is available upon
request from the Wileyeditorial department.
Handbook of Algebra defines algebra as consisting of many different ideas, concepts
and results. Even the nonspecialist is likely to encounter most of these, either
somewhere in the literature, disguised as a definition or a theorem or to hear about
them and feel the need for more information. Each chapter of the book combines some
of the features of both a graduate-level textbook and a research-level survey. This book
is divided into eight sections. Section 1A focuses on linear algebra and discusses such
concepts as matrix functions and equations and random matrices. Section 1B cover
linear dependence and discusses matroids. Section 1D focuses on fields, Galois
Theory, and algebraic number theory. Section 1F tackles generalizations of fields and
related objects. Section 2A focuses on category theory, including the topos theory and
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categorical structures. Section 2B discusses homological algebra, cohomology, and
cohomological methods in algebra. Section 3A focuses on commutative rings and
algebras. Finally, Section 3B focuses on associative rings and algebras. This book will
be of interest to mathematicians, logicians, and computer scientists.
This book is a result of the lectures and discussions during the conference "Theory and
Practice of Geometric Modeling". The event has been organized by the WilhelmSchickard-Institut fiir Informatik, Universitat Tiibingen and took place at the HeinrichFabri-Institut in Blaubeuren from October 3 to 7, 1988. The conference brought together
leading experts from academic and industrial research institutions, CAD system
developers and experien ced users to exchange their ideas and to discuss new
concepts and future directions in geometric modeling. The main intention has been to
bridge the gap between theoretical results, performance of existing CAD systems and
the real problems of users. The contents is structured in five parts: A Algorithmic
Aspects B Surface Intersection, Blending, Ray Tracing C Geometric Tools D Different
Representation Schemes in Solid Modeling E Product Modeling in High Level
Specifications The material presented in this book reflects the current state of the art in
geometric modeling and should therefore be of interest not only to university and
industry researchers, but also to system developers and practitioners who wish to keep
up to date on recent advances and new concepts in this rapidly expanding field. The
editors express their sincere appreciation to the contributing authors, and to the
members of the program committee, W. Boehm, J. Hoschek, A. Massabo, H. Nowacki,
M. Pratt, J. Rossignac, T. Sederberg and W. Tiller, for their close cooperation and their
time and effort that made the conference and this book a success.
This introduction to Euclidean geometry emphasizes transformations, particularly
isometries and similarities. Suitable for undergraduate courses, it includes numerous
examples, many with detailed answers. 1972 edition.
A thoroughly revised second edition of a textbook for a first course in
differential/modern geometry that introduces methods within a historical context.
The papers in this volume are an outgrowth of the lectures and informal discussions
that took place during the workshop on "The Geometry of Hamiltonian Systems" which
was held at MSRl from June 5 to 16, 1989. It was, in some sense, the last major event
of the year-long program on Symplectic Geometry and Mechanics. The emphasis of all
the talks was on Hamiltonian dynamics and its relationship to several aspects of
symplectic geometry and topology, mechanics, and dynamical systems in general. The
organizers of the conference were R. Devaney (co-chairman), H. Flaschka (cochairman), K. Meyer, and T. Ratiu. The entire meeting was built around two minicourses of five lectures each and a series of two expository lectures. The first of the
mini-courses was given by A. T. Fomenko, who presented the work of his group at
Moscow University on the classification of integrable systems. The second mini course
was given by J. Marsden of UC Berkeley, who spoke about several applications of
symplectic and Poisson reduction to problems in stability, normal forms, and symmetric
Hamiltonian bifurcation theory. Finally, the two expository talks were given by A. Fathi
of the University of Florida who concentrated on the links between symplectic
geometry, dynamical systems, and Teichmiiller theory.
This two-volume set on Mathematical Principles of the Internet provides a
comprehensive overview of the mathematical principles of Internet engineering. The
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books do not aim to provide all of the mathematical foundations upon which the Internet
is based. Instead, these cover only a partial panorama and the key principles. Volume 1
explores Internet engineering, while the supporting mathematics is covered in Volume
2. The chapters on mathematics complement those on the engineering episodes, and
an effort has been made to make this work succinct, yet self-contained. Elements of
information theory, algebraic coding theory, cryptography, Internet traffic, dynamics and
control of Internet congestion, and queueing theory are discussed. In addition,
stochastic networks, graph-theoretic algorithms, application of game theory to the
Internet, Internet economics, data mining and knowledge discovery, and quantum
computation, communication, and cryptography are also discussed. In order to study
the structure and function of the Internet, only a basic knowledge of number theory,
abstract algebra, matrices and determinants, graph theory, geometry, analysis,
optimization theory, probability theory, and stochastic processes, is required. These
mathematical disciplines are defined and developed in the books to the extent that is
needed to develop and justify their application to Internet engineering.
Geometry for Naval Architects is the essential guide to the principles of naval geometry.
Formerly fragmented throughout various sources, the topic is now presented in this
comprehensive book that explains the history and specific applications of modern naval
architecture mathematics and techniques, including numerous examples, applications
and references to further enhance understanding. With a natural four-section
organization (Traditional Methods, Differential Geometry, Computer Methods, and
Applications in Naval Architecture), users will quickly progress from basic fundamentals
to specific applications. Careful instruction and a wealth of practical applications spare
readers the extensive searches once necessary to understand the mathematical
background of naval architecture and help them understand the meanings and uses of
discipline-specific computer programs. Explains the basics of geometry as applied to
naval architecture, with specific practical applications included throughout the book for
real-life insights Presents traditional methods and computational techniques (including
MATLAB) Provides a wealth of examples in MATLAB and MultiSurf (a computer-aided
design package for naval architects and engineers) Includes supplemental MATLAB
and MultiSurf code available on a companion site
The Geometry Toolbox takes a novel and particularly visual approach to teaching the
basic concepts of two- and three-dimensional geometry. It explains the geometry
essential for today's computer modeling, computer graphics, and animation systems.
While the basic theory is completely covered, the emphasis of the book is not on
abstract proofs but rather on examples and algorithms. The Geometry Toolbox is the
ideal text for professionals who want to get acquainted with the latest geometric tools.
The chapters on basic curves and surfaces form an ideal stepping stone into the world
of graphics and modeling. It is also a unique textbook for a modern introduction to linear
algebra and matrix theory.
As an introduction to fundamental geometric concepts and tools needed for solving
problems of a geometric nature using a computer, this book fills the gap between
standard geometry books, which are primarily theoretical, and applied books on
computer graphics, computer vision, or robotics that do not cover the underlying
geometric concepts in detail. Gallier offers an introduction to affine, projective,
computational, and Euclidean geometry, basics of differential geometry and Lie groups,
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and explores many of the practical applications of geometry. Some of these include
computer vision, efficient communication, error correcting codes, cryptography, motion
interpolation, and robot kinematics. This comprehensive text covers most of the
geometric background needed for conducting research in computer graphics, geometric
modeling, computer vision, and robotics and as such will be of interest to a wide
audience including computer scientists, mathematicians, and engineers.

Explore the foundational and advanced subjects associated with proportionalintegral-derivative controllers from leading authors in the field In PID PassivityBased Control of Nonlinear Systems with Applications, expert researchers and
authors Drs. Romeo Ortega, Jose Guadalupe Romero, Pablo Borja, and
Alejandro Donaire deliver a comprehensive and detailed discussion of the most
crucial and relevant concepts in the analysis and design of proportional-integralderivative controllers using passivity techniques. The accomplished authors
present a formal treatment of the recent research in the area and offer readers
practical applications of the developed methods to physical systems, including
electrical, mechanical, electromechanical, power electronics, and process
control. The book offers the material with minimal mathematical background,
making it relevant to a wide audience. Familiarity with the theoretical tools
reported in the control systems literature is not necessary to understand the
concepts contained within. You’ll learn about a wide range of concepts, including
disturbance rejection via PID control, PID control of mechanical systems, and
Lyapunov stability of PID controllers. Readers will also benefit from the inclusion
of: A thorough introduction to a class of physical systems described in the portHamiltonian form and a presentation of the systematic procedures to design PIDPBC for them An exploration of the applications to electrical, electromechanical,
and process control systems of Lyapunov stability of PID controllers Practical
discussions of the regulation and tracking of bilinear systems via PID control and
their application to power electronics and thermal process control A concise
treatment of the characterization of passive outputs, incremental models, and
Port Hamiltonian and Euler-Lagrange systems Perfect for senior undergraduate
and graduate students studying control systems, PID Passivity-Based Control will
also earn a place in the libraries of engineers who practice in this area and seek
a one-stop and fully updated reference on the subject.
This book presents a powerful way to study Einstein's special theory of relativity
and its underlying hyperbolic geometry in which analogies with classical results
form the right tool. It introduces the notion of vectors into analytic hyperbolic
geometry, where they are called gyrovectors. Newtonian velocity addition is the
common vector addition, which is both commutative and associative. The
resulting vector spaces, in turn, form the algebraic setting for the standard model
of Euclidean geometry. In full analogy, Einsteinian velocity addition is a
gyrovector addition, which is both gyrocommutative and gyroassociative. The
resulting gyrovector spaces, in turn, form the algebraic setting for the
Beltrami–Klein ball model of the hyperbolic geometry of Bolyai and Lobachevsky.
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Similarly, M?bius addition gives rise to gyrovector spaces that form the algebraic
setting for the Poincar? ball model of hyperbolic geometry. In full analogy with
classical results, the book presents a novel relativistic interpretation of stellar
aberration in terms of relativistic gyrotrigonometry and gyrovector addition.
Furthermore, the book presents, for the first time, the relativistic center of mass of
an isolated system of noninteracting particles that coincided at some initial time t
= 0. The novel relativistic resultant mass of the system, concentrated at the
relativistic center of mass, dictates the validity of the dark matter and the dark
energy that were introduced by cosmologists as ad hoc postulates to explain
cosmological observations about missing gravitational force and late-time cosmic
accelerated expansion. The discovery of the relativistic center of mass in this
book thus demonstrates once again the usefulness of the study of Einstein's
special theory of relativity in terms of its underlying analytic hyperbolic geometry.
A new discipline is said to attain maturity when the subject matter takes the
shape of a textbook. Several textbooks later, the discipline tends to acquire a firm
place in the curriculum for teaching and learning. Computer Aided Engineering
Design (CAED), barely three decades old, is interdisciplinary in nature whose
boundaries are still expanding. However, it draws its core strength from several
acknowledged and diverse areas such as computer graphics, differential
geometry, Boolean algebra, computational geometry, topological spaces,
numerical analysis, mechanics of solids, engineering design and a few others.
CAED also needs to show its strong linkages with Computer Aided
Manufacturing (CAM). As is true with any growing discipline, the literature is
widespread in research journals, edited books, and conference proceedings.
Various textbooks have appeared with different biases, like geometric modeling,
computer graphics, and CAD/CAM over the last decade. This book goes into
mathematical foundations and the core subjects of CAED without allowing itself
to be overshadowed by computer graphics. It is written in a logical and thorough
manner for use mainly by senior and graduate level students as well as users
and developers of CAD software. The book covers (a) The fundamental concepts
of geometric modeling so that a real understanding of designing synthetic
surfaces and solid modeling can be achieved. (b) A wide spectrum of CAED
topics such as CAD of linkages and machine elements, finite element analysis,
optimization. (c) Application of these methods to real world problems.
Thoroughly updated, featuring new material on important topics such as
hyperbolic geometry in higher dimensions and generalizations of hyperbolicity
Includes full solutions for all exercises Successful first edition sold over 800
copies in North America
Prentice Hall Geometry, Virginia EditionGeometric Methods and ApplicationsFor
Computer Science and EngineeringSpringer Science & Business Media
This introduction to computational geometry focuses on algorithms. Motivation is
provided from the application areas as all techniques are related to particular
applications in robotics, graphics, CAD/CAM, and geographic information
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systems. Modern insights in computational geometry are used to provide
solutions that are both efficient and easy to understand and implement.
Teaching Secondary and Middle School Mathematics combines the latest
developments in research, technology, and standards with a vibrant writing style
to help teachers prepare for the excitement and challenges of teaching
secondary and middle school mathematics. The book explores the mathematics
teaching profession by examining the processes of planning, teaching, and
assessing student progress through practical examples and recommendations.
Beginning with an examination of what it means to teach and learn mathematics,
the reader is led through the essential components of teaching, concluding with
an examination of how teachers continue with professional development
throughout their careers. Hundreds of citations are used to support the ideas
presented in the text, and specific websites and other resources are presented
for future study by the reader. Classroom scenarios are presented to engage the
reader in thinking through specific challenges that are common in mathematics
classrooms. The sixth edition has been updated and expanded with particular
emphasis on the latest technology, resources, and standards. The reader is
introduced to the ways that students think and how to best meet their needs
through planning that involves attention to differentiation, as well as how to
manage a classroom for success. Features include: The entire text has been
reorganized so that assessment takes a more central role in planning and
teaching. Unit 3 (of 5) now addresses the use of summative and formative
assessments to inform classroom teaching practices. ? A new feature, "Links and
Resources," has been added to each of the 13 chapters. While the book includes
a substantial listing of citations and resources after the chapters, five strongly
recommended and practical resources are spotlighted at the end of each chapter
as an easy reference to some of the most important materials on the topic. ?
Approximately 150 new citations have either replaced or been added to the text
to reflect the latest in research, materials, and resources that support the
teaching of mathematics. ? A Quick Reference Guide has been added to the front
of the book to assist the reader in identifying the most useful chapter features by
topic. ? A significant revision to Chapter 13 now includes discussions of common
teaching assessments used for field experiences and licensure, as well as a
discussion of practical suggestions for success in methods and student teaching
experiences. ? Chapter 9 on the practical use of classroom technology has been
revised to reflect the latest tools available to classroom teachers, including apps
that can be run on handheld, personal devices. An updated Instructor’s Manual
features a test bank, sample classroom activities, Powerpoint slides, chapter
summaries, and learning outcomes for each chapter, and can be accessed by
instructors online at www.routledge.com/9780367146511
This book offers an introduction to differential geometry for the non-specialist. It
includes most of the required material from multivariable calculus, linear algebra,
and basic analysis. An intuitive approach and a minimum of prerequisites make it
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a valuable companion for students of mathematics and physics. The main focus
is on manifolds in Euclidean space and the metric properties they inherit from it.
Among the topics discussed are curvature and how it affects the shape of space,
and the generalization of the fundamental theorem of calculus known as Stokes'
theorem.
This book provides an introduction to topology, differential topology, and differential geometry.
It is based on manuscripts refined through use in a variety of lecture courses. The first chapter
covers elementary results and concepts from point-set topology. An exception is the Jordan
Curve Theorem, which is proved for polygonal paths and is intended to give students a first
glimpse into the nature of deeper topological problems. The second chapter of the book
introduces manifolds and Lie groups, and examines a wide assortment of examples. Further
discussion explores tangent bundles, vector bundles, differentials, vector fields, and Lie
brackets of vector fields. This discussion is deepened and expanded in the third chapter, which
introduces the de Rham cohomology and the oriented integral and gives proofs of the Brouwer
Fixed-Point Theorem, the Jordan-Brouwer Separation Theorem, and Stokes's integral formula.
The fourth and final chapter is devoted to the fundamentals of differential geometry and traces
the development of ideas from curves to submanifolds of Euclidean spaces. Along the way, the
book discusses connections and curvature--the central concepts of differential geometry. The
discussion culminates with the Gauß equations and the version of Gauß's theorema egregium
for submanifolds of arbitrary dimension and codimension. This book is primarily aimed at
advanced undergraduates in mathematics and physics and is intended as the template for a
one- or two-semester bachelor's course.
Contains a history of the subject of geometry, including more than 3,000 entries providing
definitions and explanations of related topics, plus brief biographies of over 300 scientists.
This reference book, which has found wide use as a text, provides an answer to the needs of
graduate physical mathematics students and their teachers. The present edition is a thorough
revision of the first, including a new chapter entitled ``Connections on Principle Fibre Bundles''
which includes sections on holonomy, characteristic classes, invariant curvature integrals and
problems on the geometry of gauge fields, monopoles, instantons, spin structure and spin
connections. Many paragraphs have been rewritten, and examples and exercises added to
ease the study of several chapters. The index includes over 130 entries.
Accompanying CD-ROM includes "...color imagery and video clips associated with various
chapters and the York Vision Conference itself."
Curriculums for STEM education programs have been successfully implemented into
numerous school systems for many years. Recently, the integration of arts education into such
programs has proven to be significantly beneficial to students, resulting in a new method of
teaching including science, technology, engineering, art, and mathematics. Cases on STEAM
Education in Practice is an essential research publication for the latest scholarly information on
curriculum development, instructional design, and educational benefits of STEAM learning
initiatives. Featuring coverage on a range of topics including fine arts, differentiated instruction,
and student engagement, this book is ideally designed for academicians, researchers, and
professionals seeking current research on the implementation of STEAM education.
This treatment of differential geometry and the mathematics required for general relativity
makes the subject accessible, for the first time, to anyone familiar with elementary calculus in
one variable and with some knowledge of vector algebra. The emphasis throughout is on the
geometry of the mathematics, which is greatly enhanced by the many illustrations presenting
figures of three and more dimensions as closely as the book form will allow.
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