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Advances in Differential Geometry and General Relativity - John K. Beem
2004
This volume consists of expanded versions of invited lectures given at
The Beemfest: Advances in Differential Geometry and General Relativity
(University of Missouri-Columbia) on the occasion of Professor John K.
Beem's retirement. The articles address problems in differential
geometry in general and in particular, global Lorentzian geometry,
Finsler geometry, causal boundaries, Penrose's cosmic censorship
hypothesis, the geometry of differential operators with variable
coefficients on manifolds, and asymptotically de Sitter spacetimes
satisfying Einstein's equations with positive cosmological constant. The
book is suitable for graduate students and research mathematicians
interested in differential geometry.
Problems and Solutions in Differential Geometry, Lie Series, Differential
Forms, Relativity and Applications - Willi-Hans Steeb 2017-10-20
This volume presents a collection of problems and solutions in
differential geometry with applications. Both introductory and advanced
topics are introduced in an easy-to-digest manner, with the materials of
the volume being self-contained. In particular, curves, surfaces,
Riemannian and pseudo-Riemannian manifolds, Hodge duality operator,
vector fields and Lie series, differential forms, matrix-valued differential
forms, Maurer–Cartan form, and the Lie derivative are covered. Readers
differential-forms-and-the-geometry-of-general-relativity

will find useful applications to special and general relativity, Yang–Mills
theory, hydrodynamics and field theory. Besides the solved problems,
each chapter contains stimulating supplementary problems and software
implementations are also included. The volume will not only benefit
students in mathematics, applied mathematics and theoretical physics,
but also researchers in the field of differential geometry. Request
Inspection Copy
A Visual Introduction to Differential Forms and Calculus on Manifolds Jon Pierre Fortney 2018-11-03
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-to- understand
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.
Applied Differential Geometry - William L. Burke 1985-05-31
This is a self-contained introductory textbook on the calculus of
differential forms and modern differential geometry. The intended
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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.
Spacetime - Marcus Kriele 2003-07-01
One of the most of exciting aspects is the general relativity pred- tion of
black holes and the Such Big Bang. predictions gained weight the
theorems through Penrose. singularity pioneered In various by te- books
on theorems general relativity singularity are and then presented used to
that black holes exist and that the argue universe started with a To date
what has big been is bang. a critical of what lacking analysis these
theorems predict-’ We of really give a proof a typical singul- theorem and
this ity use theorem to illustrate problems arising through the of
possibilities violations" and "causality weak "shell very crossing These
singularities". add to the problems weight of view that the point
theorems alone singularity are not sufficient to the existence of predict
physical singularities. The mathematical theme of the book In order to
both solid gain a of and intuition understanding good for any
mathematical theory, one,should to realise it as model of try a a fam- iar
non-mathematical theories have had concept. Physical an especially the
important on of and impact development mathematics, conversely
various modern theories physical rather require sophisticated mathemics for their formulation. both and mathematics Today, physics are so
that it is often difficult complex to master the theories in both very s- in
the of jects. However, case differential pseudo-Riemannian geometry or
the general relativity between and mathematics relationship physics is
and it is therefore especially close, to from interd- possible profit an
ciplinary approach.
Manifolds, Tensors and Forms - Paul Renteln 2014
Comprehensive treatment of the essentials of modern differential
differential-forms-and-the-geometry-of-general-relativity

geometry and topology for graduate students in mathematics and the
physical sciences.
Manifolds and Differential Geometry - Jeffrey Marc Lee 2009
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 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
one-semester course on manifolds. There is more than enough material
for a year-long course on manifolds and geometry.
A New Approach to Differential Geometry using Clifford's Geometric
Algebra - John Snygg 2011-12-08
Differential geometry is the study of the curvature and calculus of curves
and surfaces. A New Approach to Differential Geometry using Clifford's
Geometric Algebra simplifies the discussion to an accessible level of
differential geometry by introducing Clifford algebra. This presentation
is relevant because Clifford algebra is an effective tool for dealing with
the rotations intrinsic to the study of curved space. Complete with
chapter-by-chapter exercises, an overview of general relativity, and brief
biographies of historical figures, this comprehensive textbook presents a
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valuable introduction to differential geometry. It will serve as a useful
resource for upper-level undergraduates, beginning-level graduate
students, and researchers in the algebra and physics communities.
Differential Topology and Geometry with Applications to Physics Eduardo Nahmad-Achar 2018-12-21
This book presents, in a concise and direct manner, the appropriate
mathematical formalism and fundamentals of differential topology and
differential geometry, together with essential applications in many
branches of physics.
Differential Geometry - Heinrich W. Guggenheimer 2012-04-27
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.
Tensors, Differential Forms, and Variational Principles - David
Lovelock 2012-04-20
Incisive, self-contained account of tensor analysis and the calculus of
exterior differential forms, interaction between the concept of invariance
and the calculus of variations. Emphasis is on analytical techniques.
Includes problems.
Differential Forms in Algebraic Topology - Raoul Bott 2013-04-17
Developed from a first-year graduate course in algebraic topology, this
text is an informal introduction to some of the main ideas of
contemporary homotopy and cohomology theory. The materials are
structured around four core areas: de Rham theory, the Cech-de Rham
complex, spectral sequences, and characteristic classes. By using the de
Rham theory of differential forms as a prototype of cohomology, the
machineries of algebraic topology are made easier to assimilate. With its
stress on concreteness, motivation, and readability, this book is equally
suitable for self-study and as a one-semester course in topology.
Geometry of Differential Forms - Shigeyuki Morita 2001
Since the times of Gauss, Riemann, and Poincare, one of the principal
goals of the study of manifolds has been to relate local analytic
properties of a manifold with its global topological properties. Among the
differential-forms-and-the-geometry-of-general-relativity

high points on this route are the Gauss-Bonnet formula, the de Rham
complex, and the Hodge theorem; these results show, in particular, that
the central tool in reaching the main goal of global analysis is the theory
of differential forms. The book by Morita is a comprehensive introduction
to differential forms. It begins with a quick introduction to the notion of
differentiable manifolds and then develops basic properties of differential
forms as well as fundamental results concerning them, such as the de
Rham and Frobenius theorems. The second half of the book is devoted to
more advanced material, including Laplacians and harmonic forms on
manifolds, the concepts of vector bundles and fiber bundles, and the
theory of characteristic classes. Among the less traditional topics treated
is a detailed description of the Chern-Weil theory. The book can serve as
a textbook for undergraduate students and for graduate students in
geometry.
Functional Differential Geometry - Gerald Jay Sussman 2013-07-05
An explanation of the mathematics needed as a foundation for a deep
understanding of general relativity or quantum field theory. Physics is
naturally expressed in mathematical language. Students new to the
subject must simultaneously learn an idiomatic mathematical language
and the content that is expressed in that language. It is as if they were
asked to read Les Misérables while struggling with French grammar.
This book offers an innovative way to learn the differential geometry
needed as a foundation for a deep understanding of general relativity or
quantum field theory as taught at the college level. The approach taken
by the authors (and used in their classes at MIT for many years) differs
from the conventional one in several ways, including an emphasis on the
development of the covariant derivative and an avoidance of the use of
traditional index notation for tensors in favor of a semantically richer
language of vector fields and differential forms. But the biggest single
difference is the authors' integration of computer programming into their
explanations. By programming a computer to interpret a formula, the
student soon learns whether or not a formula is correct. Students are led
to improve their program, and as a result improve their understanding.
Cohomology and Differential Forms - Izu Vaisman 2016-08-17

3/10

Downloaded from dlmcontractinginc.com on by guest

This monograph explores the cohomological theory of manifolds with
various sheaves and its application to differential geometry. Based on
lectures given by author Izu Vaisman at Romania's University of Iasi, the
treatment is suitable for advanced undergraduates and graduate
students of mathematics as well as mathematical researchers in
differential geometry, global analysis, and topology. A self-contained
development of cohomological theory constitutes the central part of the
book. Topics include categories and functors, the Čech cohomology with
coefficients in sheaves, the theory of fiber bundles, and differentiable,
foliated, and complex analytic manifolds. The final chapter covers the
theorems of de Rham and Dolbeault-Serre and examines the theorem of
Allendoerfer and Eells, with applications of these theorems to
characteristic classes and the general theory of harmonic forms.
Geometrical Methods of Mathematical Physics - Bernard F. Schutz
1980-01-28
In recent years the methods of modern differential geometry have
become of considerable importance in theoretical physics and have found
application in relativity and cosmology, high-energy physics and field
theory, thermodynamics, fluid dynamics and mechanics. This textbook
provides an introduction to these methods - in particular Lie derivatives,
Lie groups and differential forms - and covers their extensive
applications to theoretical physics. The reader is assumed to have some
familiarity with advanced calculus, linear algebra and a little elementary
operator theory. The advanced physics undergraduate should therefore
find the presentation quite accessible. This account will prove valuable
for those with backgrounds in physics and applied mathematics who
desire an introduction to the subject. Having studied the book, the
reader will be able to comprehend research papers that use this
mathematics and follow more advanced pure-mathematical expositions.
Differential Forms and the Geometry of General Relativity - Tevian
Dray 2014-10-20
Differential Forms and the Geometry of General Relativity provides
readers with a coherent path to understanding relativity. Requiring little
more than calculus and some linear algebra, it helps readers learn just
differential-forms-and-the-geometry-of-general-relativity

enough differential geometry to grasp the basics of general relativity.
The book contains two intertwined but distinct halves. Designed for
advanced undergraduate or beginning graduate students in mathematics
or physics, most of the text requires little more than familiarity with
calculus and linear algebra. The first half presents an introduction to
general relativity that describes some of the surprising implications of
relativity without introducing more formalism than necessary. This
nonstandard approach uses differential forms rather than tensor calculus
and minimizes the use of "index gymnastics" as much as possible. The
second half of the book takes a more detailed look at the mathematics of
differential forms. It covers the theory behind the mathematics used in
the first half by emphasizing a conceptual understanding instead of
formal proofs. The book provides a language to describe curvature, the
key geometric idea in general relativity.
Theory of Gravitational Interactions - Maurizio Gasperini 2016-11-25
This is the second edition of a well-received book that is a modern, selfcontained introduction to the theory of gravitational interactions. The
new edition includes more details on gravitational waves of cosmological
origin, the so-called brane world scenario, and gravitational time-delay
effects.The first part of the book follows the traditional presentation of
general relativity as a geometric theory of the macroscopic gravitational
field, while the second, more advanced part discusses the deep analogies
(and differences) between a geometric theory of gravity and the gauge
theories of the other fundamental interactions. This fills a gap within the
traditional approach to general relativity which usually leaves students
puzzled about the role of gravity. The required notions of differential
geometry are reduced to the minimum, allowing room for aspects of
gravitational physics of current phenomenological and theoretical
interest, such as the properties of gravitational waves, the gravitational
interactions of spinors, and the supersymmetric and higher-dimensional
generalization of the Einstein equations. This textbook is primarily
intended for students pursuing a theoretical or astroparticle curriculum
but is also relevant for PhD students and young researchers.
A Geometric Approach to Differential Forms - David Bachman
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2012-02-02
This text presents differential forms from a geometric perspective
accessible at the undergraduate level. It begins with basic concepts such
as partial differentiation and multiple integration and gently develops the
entire machinery of differential forms. The subject is approached with
the idea that complex concepts can be built up by analogy from simpler
cases, which, being inherently geometric, often can be best understood
visually. Each new concept is presented with a natural picture that
students can easily grasp. Algebraic properties then follow. The book
contains excellent motivation, numerous illustrations and solutions to
selected problems.
Modern Differential Geometry for Physicists - Chris J. Isham 2002
Differential Geometry - Loring W. Tu 2017-06-01
This text presents a graduate-level introduction to differential geometry
for mathematics and physics students. The exposition follows the
historical development of the concepts of connection and curvature with
the goal of explaining the Chern–Weil theory of characteristic classes on
a principal bundle. Along the way we encounter some of the high points
in the history of differential geometry, for example, Gauss' Theorema
Egregium and the Gauss–Bonnet theorem. Exercises throughout the book
test the reader’s understanding of the material and sometimes illustrate
extensions of the theory. Initially, the prerequisites for the reader include
a passing familiarity with manifolds. After the first chapter, it becomes
necessary to understand and manipulate differential forms. A knowledge
of de Rham cohomology is required for the last third of the text.
Prerequisite material is contained in author's text An Introduction to
Manifolds, and can be learned in one semester. For the benefit of the
reader and to establish common notations, Appendix A recalls the basics
of manifold theory. Additionally, in an attempt to make the exposition
more self-contained, sections on algebraic constructions such as the
tensor product and the exterior power are included. Differential
geometry, as its name implies, is the study of geometry using differential
calculus. It dates back to Newton and Leibniz in the seventeenth century,
differential-forms-and-the-geometry-of-general-relativity

but it was not until the nineteenth century, with the work of Gauss on
surfaces and Riemann on the curvature tensor, that differential geometry
flourished and its modern foundation was laid. Over the past one
hundred years, differential geometry has proven indispensable to an
understanding of the physical world, in Einstein's general theory of
relativity, in the theory of gravitation, in gauge theory, and now in string
theory. Differential geometry is also useful in topology, several complex
variables, algebraic geometry, complex manifolds, and dynamical
systems, among other fields. The field has even found applications to
group theory as in Gromov's work and to probability theory as in
Diaconis's work. It is not too far-fetched to argue that differential
geometry should be in every mathematician's arsenal.
DIFFERENTIAL GEOMETRY OF MANIFOLDS - QUDDUS KHAN
2012-09-03
Curves and surfaces are objects that everyone can see, and many of the
questions that can be asked about them are natural and easily
understood. Differential geometry is concerned with the precise
mathematical formulation of some of these questions, while trying to
answer them using calculus techniques. The geometry of differentiable
manifolds with structures is one of the most important branches of
modern differential geometry. This well-written book discusses the
theory of differential and Riemannian manifolds to help students
understand the basic structures and consequent developments. While
introducing concepts such as bundles, exterior algebra and calculus, Lie
group and its algebra and calculus, Riemannian geometry, submanifolds
and hypersurfaces, almost complex manifolds, etc., enough care has
been taken to provide necessary details which enable the reader to grasp
them easily. The material of this book has been successfully tried in
classroom teaching. The book is designed for the postgraduate students
of Mathematics. It will also be useful to the researchers working in the
field of differential geometry and its applications to general theory of
relativity and cosmology, and other applied areas. KEY FEATURES 
Provides basic concepts in an easy-to-understand style.  Presents the
subject in a natural way.  Follows a coordinate-free approach. 
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Includes a large number of solved examples and illuminating
illustrations.  Gives notes and remarks at appropriate places.
Differential Geometry for Physicists and Mathematicians - José G Vargas
2014-03-06
This is a book that the author wishes had been available to him when he
was student. It reflects his interest in knowing (like expert
mathematicians) the most relevant mathematics for theoretical physics,
but in the style of physicists. This means that one is not facing the study
of a collection of definitions, remarks, theorems, corollaries, lemmas, etc.
but a narrative — almost like a story being told — that does not impede
sophistication and deep results. It covers differential geometry far
beyond what general relativists perceive they need to know. And it
introduces readers to other areas of mathematics that are of interest to
physicists and mathematicians, but are largely overlooked. Among these
is Clifford Algebra and its uses in conjunction with differential forms and
moving frames. It opens new research vistas that expand the subject
matter. In an appendix on the classical theory of curves and surfaces, the
author slashes not only the main proofs of the traditional approach,
which uses vector calculus, but even existing treatments that also use
differential forms for the same purpose.
Contents:Introduction:OrientationsTools:Differential FormsVector
Spaces and Tensor ProductsExterior DifferentiationTwo Klein
Geometries:Affine Klein GeometryEuclidean Klein GeometryCartan
Connections:Generalized Geometry Made SimpleAffine
ConnectionsEuclidean ConnectionsRiemannian Spaces and PseudoSpacesThe Future?:Extensions of CartanUnderstand the Past to Imagine
the FutureA Book of Farewells Readership: Physicists and
mathematicians working on differential geometry. Keywords:Differential
Geometry;Differential Forms;Moving Frames;Exterior CalculusKey
Features:Reader FriendlyNaturalnessRespect for the history of the
subject and related incisiveness
Differential Geometry - J. J. Stoker 2011-09-09
This classic work is now available in an unabridged paperback edition.
Stoker makes this fertile branch of mathematics accessible to the
differential-forms-and-the-geometry-of-general-relativity

nonspecialist by the use of three different notations: vector algebra and
calculus, tensor calculus, and the notation devised by Cartan, which
employs invariant differential forms as elements in an algebra due to
Grassman, combined with an operation called exterior differentiation.
Assumed are a passing acquaintance with linear algebra and the basic
elements of analysis.
Differential Forms and Connections - R. W. R. Darling 1994-09-22
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.
The Geometry of Physics - Theodore Frankel 2011-11-03
This book provides a working knowledge of those parts of exterior
differential forms, differential geometry, algebraic and differential
topology, Lie groups, vector bundles and Chern forms that are essential
for a deeper understanding of both classical and modern physics and
engineering. Included are discussions of analytical and fluid dynamics,
electromagnetism (in flat and curved space), thermodynamics, the Dirac
operator and spinors, and gauge fields, including Yang–Mills, the
Aharonov–Bohm effect, Berry phase and instanton winding numbers,
quarks and quark model for mesons. Before discussing abstract notions
of differential geometry, geometric intuition is developed through a
rather extensive introduction to the study of surfaces in ordinary space.
The book is ideal for graduate and advanced undergraduate students of
physics, engineering or mathematics as a course text or for self study.
This third edition includes an overview of Cartan's exterior differential
forms, which previews many of the geometric concepts developed in the
text.
Applied Exterior Calculus - Dominic G. B. Edelen 2005-01-01
This text begins with the essentials, advancing to applications and
studies of physical disciplines, including classical and irreversible
thermodynamics, electrodynamics, and the theory of gauge fields.
Geared toward advanced undergraduates and graduate students, it
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develops most of the theory and requires only a familiarity with upperdivision algebra and mathematical analysis. "Essential." — SciTech Book
News. 1985 edition.
The Geometry of Special Relativity - Tevian Dray 2012-07-02
The Geometry of Special Relativity provides an introduction to special
relativity that encourages readers to see beyond the formulas to the
deeper geometric structure. The text treats the geometry of hyperbolas
as the key to understanding special relativity. This approach replaces the
ubiquitous γ symbol of most standard treatments with the appropriate
hyperbolic trigonometric functions. In most cases, this not only simplifies
the appearance of the formulas, but also emphasizes their geometric
content in such a way as to make them almost obvious. Furthermore,
many important relations, including the famous relativistic addition
formula for velocities, follow directly from the appropriate trigonometric
addition formulas. The book first describes the basic physics of special
relativity to set the stage for the geometric treatment that follows. It
then reviews properties of ordinary two-dimensional Euclidean space,
expressed in terms of the usual circular trigonometric functions, before
presenting a similar treatment of two-dimensional Minkowski space,
expressed in terms of hyperbolic trigonometric functions. After covering
special relativity again from the geometric point of view, the text
discusses standard paradoxes, applications to relativistic mechanics, the
relativistic unification of electricity and magnetism, and further steps
leading to Einstein’s general theory of relativity. The book also briefly
describes the further steps leading to Einstein’s general theory of
relativity and then explores applications of hyperbola geometry to nonEuclidean geometry and calculus, including a geometric construction of
the derivatives of trigonometric functions and the exponential function.
Global Analysis - Ilka Agricola 2002
This book introduces the reader to the world of differential forms and
their uses in geometry, analysis, and mathematical physics. It begins
with a few basic topics, partly as review, then moves on to vector
analysis on manifolds and the study of curves and surfaces in $3$-space.
Lie groups and homogeneous spaces are discussed, providing the
differential-forms-and-the-geometry-of-general-relativity

appropriate framework for introducing symmetry in both mathematical
and physical contexts. The final third of the book applies the
mathematical ideas to important areas of physics: Hamiltonian
mechanics, statistical mechanics, and electrodynamics. There are many
classroom-tested exercises and examples with excellent figures
throughout. The book is ideal as a text for a first course in differential
geometry, suitable for advanced undergraduates or graduate students in
mathematics or physics.
Differential Forms - Steven H. Weintraub 2014-02-19
Differential forms are a powerful mathematical technique to help
students, researchers, and engineers solve problems in geometry and
analysis, and their applications. They both unify and simplify results in
concrete settings, and allow them to be clearly and effectively
generalized to more abstract settings. Differential Forms has gained high
recognition in the mathematical and scientific community as a powerful
computational tool in solving research problems and simplifying very
abstract problems. Differential Forms, 2nd Edition, is a solid resource for
students and professionals needing a general understanding of the
mathematical theory and to be able to apply that theory into practice.
Provides a solid theoretical basis of how to develop and apply differential
forms to real research problems Includes computational methods to
enable the reader to effectively use differential forms Introduces
theoretical concepts in an accessible manner
Differential Geometry, Gauge Theories, and Gravity - M. Göckeler
1989-07-28
Cambridge University Press is committed to keeping scholarly work in
print for as long as possible. A short print-run of this academic
paperback has been produced using digital technology. This technology
has enabled Cambridge to keep the book in print for specialists and
students when traditional methods of reprinting would not have been
feasible. While the new digital cover differs from the original, the text
content is identical to that of previous printings.
Tensor Analysis and Elementary Differential Geometry for Physicists and
Engineers - Hung Nguyen-Schäfer 2016-08-16
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This book presents tensors and differential geometry in a comprehensive
and approachable manner, providing a bridge from the place where
physics and engineering mathematics end, and the place where tensor
analysis begins. Among the topics examined are tensor analysis,
elementary differential geometry of moving surfaces, and k-differential
forms. The book includes numerous examples with solutions and
concrete calculations, which guide readers through these complex topics
step by step. Mindful of the practical needs of engineers and physicists,
book favors simplicity over a more rigorous, formal approach. The book
shows readers how to work with tensors and differential geometry and
how to apply them to modeling the physical and engineering world. The
authors provide chapter-length treatment of topics at the intersection of
advanced mathematics, and physics and engineering: • General Basis
and Bra-Ket Notation • Tensor Analysis • Elementary Differential
Geometry • Differential Forms • Applications of Tensors and Differential
Geometry • Tensors and Bra-Ket Notation in Quantum Mechanics The
text reviews methods and applications in computational fluid dynamics;
continuum mechanics; electrodynamics in special relativity; cosmology in
the Minkowski four-dimensional space time; and relativistic and nonrelativistic quantum mechanics. Tensor Analysis and Elementary
Differential Geometry for Physicists and Engineers benefits research
scientists and practicing engineers in a variety of fields, who use tensor
analysis and differential geometry in the context of applied physics, and
electrical and mechanical engineering. It will also interest graduate
students in applied physics and engineering.
Fundamentals of Differential Geometry - Serge Lang 2012-12-06
This book provides an introduction to the basic concepts in differential
topology, differential geometry, and differential equations, and some of
the main basic theorems in all three areas. This new edition includes new
chapters, sections, examples, and exercises. From the reviews: "There
are many books on the fundamentals of differential geometry, but this
one is quite exceptional; this is not surprising for those who know Serge
Lang's books." --EMS NEWSLETTER
Visual Differential Geometry and Forms - Tristan Needham 2021-07-13
differential-forms-and-the-geometry-of-general-relativity

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 2forms. 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 area of mathematics should be
considered and taught.
Differential Forms with Applications to the Physical Sciences Harley Flanders 2012-04-26
A graduate-level text utilizing exterior differential forms in the analysis
of a variety of mathematical problems in the physical and engineering
sciences. Includes 45 illustrations. Index.
Formulations of General Relativity - Kirill Krasnov 2020-11-26
Carefully documenting the different formulations of general relativity,
the author reveals valuable insight into the nature of the gravitational
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force and its interaction with matter. This book will interest graduate
students and researchers in the fields of general relativity, gravitational
physics and differential geometry.
Differential Geometry and Relativity Theory - RichardL. Faber
2017-10-19
Differentilil Geometry and Relativity Theory: An Introduction approaches
relativity asa geometric theory of space and time in which gravity is a
manifestation of space-timecurvature, rathe1 than a force. Uniting
differential geometry and both special and generalrelativity in a single
source, this easy-to-understand text opens the general theory of
relativityto mathematics majors having a backgr.ound only in
multivariable calculus and linearalgebra.The book offers a broad
overview of the physical foundations and mathematical details
ofrelativity, and presents concrete physical interpretations of numerous
abstract concepts inRiemannian geometry. The work is profusely
illustrated with diagrams aiding in the understandingof proofs and
explanations. Appendices feature important material on vectoranalysis
and hyperbolic functions.Differential Geometry and Relativity Theory: An
Introduction serves as the ideal textfor high-level undergraduate couues
in mathematics and physics, and includes a solutionsmanual augmenting
classroom study. It is an invaluable reference for mathematicians
interestedin differential and IUemannian geometry, or the special and
general theories ofrelativity
Spacetime - Marcus Kriele 1999
This textbook is for mathematicians and mathematical physicists and is
mainly concerned with the physical justification of both the mathematical
framework and the foundations of the theory of general relativity.
Previous knowledge of the relevant physics is not assumed. This book is
also suitable as an introduction to pseudo-Riemannian geometry with
emphasis on geometrical concepts. A significant part of the text is
devoted to the discussion of causality and singularity theorems. The
insights obtained are applied to black hole astrophysics, thereby making
the connection to current active research in mathematical physics and
cosmology.
differential-forms-and-the-geometry-of-general-relativity

Differential Geometry - Loring W. Tu 2017-06-15
This text presents a graduate-level introduction to differential geometry
for mathematics and physics students. The exposition follows the
historical development of the concepts of connection and curvature with
the goal of explaining the Chern–Weil theory of characteristic classes on
a principal bundle. Along the way we encounter some of the high points
in the history of differential geometry, for example, Gauss' Theorema
Egregium and the Gauss–Bonnet theorem. Exercises throughout the book
test the reader’s understanding of the material and sometimes illustrate
extensions of the theory. Initially, the prerequisites for the reader include
a passing familiarity with manifolds. After the first chapter, it becomes
necessary to understand and manipulate differential forms. A knowledge
of de Rham cohomology is required for the last third of the text.
Prerequisite material is contained in author's text An Introduction to
Manifolds, and can be learned in one semester. For the benefit of the
reader and to establish common notations, Appendix A recalls the basics
of manifold theory. Additionally, in an attempt to make the exposition
more self-contained, sections on algebraic constructions such as the
tensor product and the exterior power are included. Differential
geometry, as its name implies, is the study of geometry using differential
calculus. It dates back to Newton and Leibniz in the seventeenth century,
but it was not until the nineteenth century, with the work of Gauss on
surfaces and Riemann on the curvature tensor, that differential geometry
flourished and its modern foundation was laid. Over the past one
hundred years, differential geometry has proven indispensable to an
understanding of the physical world, in Einstein's general theory of
relativity, in the theory of gravitation, in gauge theory, and now in string
theory. Differential geometry is also useful in topology, several complex
variables, algebraic geometry, complex manifolds, and dynamical
systems, among other fields. The field has even found applications to
group theory as in Gromov's work and to probability theory as in
Diaconis's work. It is not too far-fetched to argue that differential
geometry should be in every mathematician's arsenal.
Inequalities for Differential Forms - Ravi P. Agarwal 2009-09-19
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This monograph is the first one to systematically present a series of local
and global estimates and inequalities for differential forms, in particular
the ones that satisfy the A-harmonic equations. The presentation focuses
on the Hardy-Littlewood, Poincare, Cacciooli, imbedded and reverse
Holder inequalities. Integral estimates for operators, such as homotopy
operator, the Laplace-Beltrami operator, and the gradient operator are
discussed next. Additionally, some related topics such as BMO
inequalities, Lipschitz classes, Orlicz spaces and inequalities in Carnot

differential-forms-and-the-geometry-of-general-relativity

groups are discussed in the concluding chapter. An abundance of
bibliographical references and historical material supplement the text
throughout. This rigorous presentation requires a familiarity with topics
such as differential forms, topology and Sobolev space theory. It will
serve as an invaluable reference for researchers, instructors and
graduate students in analysis and partial differential equations and could
be used as additional material for specific courses in these fields.
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