Differential Geometry And Relativity Theory An Introduction
This is likewise one of the factors by obtaining the soft documents of this differential geometry and relativity theory an introduction by online.
You might not require more grow old to spend to go to the book opening as well as search for them. In some cases, you likewise attain not discover
the broadcast differential geometry and relativity theory an introduction that you are looking for. It will totally squander the time.
However below, gone you visit this web page, it will be correspondingly no question simple to get as well as download lead differential geometry and
relativity theory an introduction
It will not put up with many times as we accustom before. You can do it while show something else at house and even in your workplace.
appropriately easy! So, are you question? Just exercise just what we have the funds for below as competently as evaluation differential geometry
and relativity theory an introduction what you in the manner of to read!

The Geometry of Spacetime- James J. Callahan 2000
Hermann Minkowski recast special relativity as essentially a new
geometric structure for spacetime. This book looks at the ideas of both
Einstein and Minkowski, and then introduces the theory of frames,
surfaces and intrinsic geometry, developing the main implications of
Einstein's general relativity theory.
Semi-Riemannian Geometry - Stephen C. Newman 2019-07-30
An introduction to semi-Riemannian geometry as a foundation for
general relativity Semi-Riemannian Geometry: The Mathematical
Language of General Relativity is an accessible exposition of the
mathematics underlying general relativity. The book begins with
background on linear and multilinear algebra, general topology, and real
analysis. This is followed by material on the classical theory of curves
and surfaces, expanded to include both the Lorentz and Euclidean
signatures. The remainder of the book is devoted to a discussion of
smooth manifolds, smooth manifolds with boundary, smooth manifolds
with a connection, semi-Riemannian manifolds, and differential
operators, culminating in applications to Maxwell’s equations and the
Einstein tensor. Many worked examples and detailed diagrams are
provided to aid understanding. This book will appeal especially to physics
students wishing to learn more differential geometry than is usually
provided in texts on general relativity.
Izaak Walton's the Compleat Angler - Izaak Walton 1988
Differential Geometry of Manifolds - Stephen Lovett 2019-12-16
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, 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 userfriendly for lecturers Includes new sections which provide more
comprehensive coverage of topics Features a new chapter on Multilinear
Algebra
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
differential-geometry-and-relativity-theory-an-introduction

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.
Manifolds, Tensors and Forms - Paul Renteln 2014
Comprehensive treatment of the essentials of modern differential
geometry and topology for graduate students in mathematics and the
physical sciences.
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.
Introduction to General Relativity and Cosmology - Christian G.
Böhmer 2016-10-06
Introduction to General Relativity and Cosmology gives undergraduate
students an overview of the fundamental ideas behind the geometric
theory of gravitation and spacetime. Through pointers on how to modify
and generalise Einstein's theory to enhance understanding, it provides a
link between standard textbook content and current research in the field.
Chapters present complicated material practically and concisely, initially
dealing with the mathematical foundations of the theory of relativity, in
particular differential geometry. This is followed by a discussion of the
Einstein field equations and their various properties. Also given is
analysis of the important Schwarzschild solutions, followed by
application of general relativity to cosmology. Questions with fully
worked answers are provided at the end of each chapter to aid
comprehension and guide learning. This pared down textbook is
specifically designed for new students looking for a workable, simple
presentation of some of the key theories in modern physics and
mathematics.
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Applicable Differential Geometry - Mike Crampin 1986
An introduction to geometrical topics used in applied mathematics and
theoretical physics.
A Mathematical Introduction to General Relativity - Amol Sasane
2021-08-31
The book aims to give a mathematical presentation of the theory of
general relativity (that is, spacetime-geometry-based gravitation theory)
to advanced undergraduate mathematics students. Mathematicians will
find spacetime physics presented in the definition-theorem-proof format
familiar to them. The given precise mathematical definitions of physical
notions help avoiding pitfalls, especially in the context of spacetime
physics describing phenomena that are counter-intuitive to everyday
experiences.In the first part, the differential geometry of smooth
manifolds, which is needed to present the spacetime-based gravitation
theory, is developed from scratch. Here, many of the illustrating
examples are the Lorentzian manifolds which later serve as spacetime
models. This has the twofold purpose of making the physics forthcoming
in the second part relatable, and the mathematics learnt in the first part
less dry. The book uses the modern coordinate-free language of semiRiemannian geometry. Nevertheless, to familiarise the reader with the
useful tool of coordinates for computations, and to bridge the gap with
the physics literature, the link to coordinates is made through exercises,
and via frequent remarks on how the two languages are related.In the
second part, the focus is on physics, covering essential material of the
20th century spacetime-based view of gravity: energy-momentum tensor
field of matter, field equation, spacetime examples, Newtonian
approximation, geodesics, tests of the theory, black holes, and
cosmological models of the universe.Prior knowledge of differential
geometry or physics is not assumed. The book is intended for self-study,
and the solutions to the (over 200) exercises are included.
The Geometry of Spacetime- Rainer Oloff 2023-03-13
This book systematically develops the mathematical foundations of the
theory of relativity and links them to physical relations. For this purpose,
differential geometry on manifolds is introduced first, including
differentiation and integration, and special relativity is presented as
tensor calculus on tangential spaces. Using Einstein's field equations
relating curvature to matter, the relativistic effects in the solar system
including black holes are discussed in detail. The text is aimed at
students of physics and mathematics and assumes only basic knowledge
of classical differential and integral calculus and linear algebra.
General Relativity Without Calculus - Jose Natario 2011-08-01
“General Relativity Without Calculus” offers a compact but
mathematically correct introduction to the general theory of relativity,
assuming only a basic knowledge of high school mathematics and
physics. Targeted at first year undergraduates (and advanced high
school students) who wish to learn Einstein’s theory beyond popular
science accounts, it covers the basics of special relativity, Minkowski
space-time, non-Euclidean geometry, Newtonian gravity, the
Schwarzschild solution, black holes and cosmology. The quick-paced
style is balanced by over 75 exercises (including full solutions), allowing
readers to test and consolidate their understanding.
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
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
The Geometry of Spacetime - James J. Callahan 2013-03-09
Hermann Minkowski recast special relativity as essentially a new
geometric structure for spacetime. This book looks at the ideas of both
Einstein and Minkowski, and then introduces the theory of frames,
surfaces and intrinsic geometry, developing the main implications of
Einstein's general relativity theory.
Differential Geometry, Gauge Theories, and Gravity
- M. Göckeler
differential-geometry-and-relativity-theory-an-introduction

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.
Semi-Riemannian Geometry With Applications to Relativity Barrett O'Neill 1983-07-29
This book is an exposition of semi-Riemannian geometry (also called
pseudo-Riemannian geometry)--the study of a smooth manifold furnished
with a metric tensor of arbitrary signature. The principal special cases
are Riemannian geometry, where the metric is positive definite, and
Lorentz geometry. For many years these two geometries have developed
almost independently: Riemannian geometry reformulated in coordinatefree fashion and directed toward global problems, Lorentz geometry in
classical tensor notation devoted to general relativity. More recently, this
divergence has been reversed as physicists, turning increasingly toward
invariant methods, have produced results of compelling mathematical
interest.
An Introduction to Noncommutative Differential Geometry and Its
Physical Applications - J. Madore 1999-06-24
A thoroughly revised introduction to non-commutative geometry.
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.
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.
An Introduction to Differential Manifolds - Jacques Lafontaine
2015-07-29
This book is an introduction to differential manifolds. It gives solid
preliminaries for more advanced topics: Riemannian manifolds,
differential topology, Lie theory. It presupposes little background: the
reader is only expected to master basic differential calculus, and a little
point-set topology. The book covers the main topics of differential
geometry: manifolds, tangent space, vector fields, differential forms, Lie
groups, and a few more sophisticated topics such as de Rham
cohomology, degree theory and the Gauss-Bonnet theorem for surfaces.
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Its ambition is to give solid foundations. In particular, the introduction of
“abstract” notions such as manifolds or differential forms is motivated
via questions and examples from mathematics or theoretical physics.
More than 150 exercises, some of them easy and classical, some others
more sophisticated, will help the beginner as well as the more expert
reader. Solutions are provided for most of them. The book should be of
interest to various readers: undergraduate and graduate students for a
first contact to differential manifolds, mathematicians from other fields
and physicists who wish to acquire some feeling about this beautiful
theory. The original French text Introduction aux variétés différentielles
has been a best-seller in its category in France for many years. Jacques
Lafontaine was successively assistant Professor at Paris Diderot
University and Professor at the University of Montpellier, where he is
presently emeritus. His main research interests are Riemannian and
pseudo-Riemannian geometry, including some aspects of mathematical
relativity. Besides his personal research articles, he was involved in
several textbooks and research monographs.
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,
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.
Gravitational Curvature - Theodore Frankel 2011-01-01
This classic text and reference monograph applies modern differential
geometry to general relativity. A brief mathematical introduction to
gravitational curvature, it emphasizes the subject's geometric essence
and stresses the global aspects of cosmology. Suitable for independent
study as well as for courses in differential geometry, relativity, and
cosmology. 1979 edition.
Techniques of Differential Topology in Relativity - Roger Penrose
1972-01-01
Acquaints the specialist in relativity theory with some global techniques
for the treatment of space-times and will provide the pure mathematician
with a way into the subject of general relativity.
Gravitational Curvature
- Theodore Frankel 2013-04-10
This classic text and reference monograph applies modern differential
geometry to general relativity. A brief mathematical introduction to
gravitational curvature, it emphasizes the subject's geometric essence
and stresses the global aspects of cosmology. Suitable for independent
study as well as for courses in differential geometry, relativity, and
cosmology. 1979 edition.
An Introduction to Riemannian Geometry
- Leonor Godinho 2014-07-26
Unlike many other texts on differential geometry, this textbook also
offers interesting applications to geometric mechanics and general
relativity. The first part is a concise and self-contained introduction to
the basics of manifolds, differential forms, metrics and curvature. The
second part studies applications to mechanics and relativity including the
differential-geometry-and-relativity-theory-an-introduction

proofs of the Hawking and Penrose singularity theorems. It can be
independently used for one-semester courses in either of these subjects.
The main ideas are illustrated and further developed by numerous
examples and over 300 exercises. Detailed solutions are provided for
many of these exercises, making An Introduction to Riemannian
Geometry ideal for self-study.
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
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.
An Introduction to General Relativity
- L. P. Hughston 1990
More emphasis is placed on an intuitive grasp of the subject and
calculational facility than on rigorous exposition in this introduction to
general relativity for mathematics undergraduates or graduate
physicists.
Differential Geometry and Relativity Theory - Richard L. Faber
1983-05-26
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
An Introduction to Manifolds
- Loring W. Tu 2010-10-05
Manifolds, the higher-dimensional analogs of smooth curves and
surfaces, are fundamental objects in modern mathematics. Combining
aspects of algebra, topology, and analysis, manifolds have also been
applied to classical mechanics, general relativity, and quantum field
theory. In this streamlined introduction to the subject, the theory of
manifolds is presented with the aim of helping the reader achieve a rapid
mastery of the essential topics. By the end of the book the reader should
be able to compute, at least for simple spaces, one of the most basic
topological invariants of a manifold, its de Rham cohomology. Along the
way, the reader acquires the knowledge and skills necessary for further
study of geometry and topology. The requisite point-set topology is
included in an appendix of twenty pages; other appendices review facts
from real analysis and linear algebra. Hints and solutions are provided to
many of the exercises and problems. This work may be used as the text
for a one-semester graduate or advanced undergraduate course, as well
as by students engaged in self-study. Requiring only minimal
undergraduate prerequisites, 'Introduction to Manifolds' is also an
excellent foundation for Springer's GTM 82, 'Differential Forms in
Algebraic Topology'.
Introduction to Differential Geometry
- Luther Pfahler Eisenhart
2015-12-08
Book 3 in the Princeton Mathematical Series. Originally published in
1950. The Princeton Legacy Library uses the latest print-on-demand
technology to again make available previously out-of-print books from
the distinguished backlist of Princeton University Press. These editions
preserve the original texts of these important books while presenting
them in durable paperback and hardcover editions. The goal of the
Princeton Legacy Library is to vastly increase access to the rich scholarly
heritage found in the thousands of books published by Princeton
University Press since its founding in 1905.
Modern Differential Geometry for Physicists
- Chris J. Isham 2002
Spacetime - Marcus Kriele 1999
This textbook is for mathematicians and mathematical physicists and is
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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.
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.
An Introduction to Mathematical Relativity - José Natário 2021-03-28
This concise textbook introduces the reader to advanced mathematical
aspects of general relativity, covering topics like Penrose diagrams,
causality theory, singularity theorems, the Cauchy problem for the
Einstein equations, the positive mass theorem, and the laws of black hole
thermodynamics. It emerged from lecture notes originally conceived for
a one-semester course in Mathematical Relativity which has been taught
at the Instituto Superior Técnico (University of Lisbon, Portugal) since
2010 to Masters and Doctorate students in Mathematics and Physics.
Mostly self-contained, and mathematically rigorous, this book can be
appealing to graduate students in Mathematics or Physics seeking
specialization in general relativity, geometry or partial differential
equations. Prerequisites include proficiency in differential geometry and
the basic principles of relativity. Readers who are familiar with special
relativity and have taken a course either in Riemannian geometry (for
students of Mathematics) or in general relativity (for those in Physics)
can benefit from this book.
Introduction To General Relativity And Cosmology - Christian G Boehmer
2016-10-06
Introduction to General Relativity and Cosmology gives undergraduate
students an overview of the fundamental ideas behind the geometric
theory of gravitation and spacetime. Through pointers on how to modify
and generalise Einstein's theory to enhance understanding, it provides a
link between standard textbook content and current research in the
field.Chapters present complicated material practically and concisely,
initially dealing with the mathematical foundations of the theory of
relativity, in particular differential geometry. This is followed by a
discussion of the Einstein field equations and their various properties.
Also given is analysis of the important Schwarzschild solutions, followed
by application of general relativity to cosmology. Questions with fully
worked answers are provided at the end of each chapter to aid
comprehension and guide learning. This pared down textbook is
specifically designed for new students looking for a workable, simple
presentation of some of the key theories in modern physics and
mathematics.
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
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
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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.
An Introduction to Mathematical Relativity - José Natário 2021-03-24
This concise textbook introduces the reader to advanced mathematical
aspects of general relativity, covering topics like Penrose diagrams,
causality theory, singularity theorems, the Cauchy problem for the
Einstein equations, the positive mass theorem, and the laws of black hole
thermodynamics. It emerged from lecture notes originally conceived for
a one-semester course in Mathematical Relativity which has been taught
at the Instituto Superior Técnico (University of Lisbon, Portugal) since
2010 to Masters and Doctorate students in Mathematics and Physics.
Mostly self-contained, and mathematically rigorous, this book can be
appealing to graduate students in Mathematics or Physics seeking
specialization in general relativity, geometry or partial differential
equations. Prerequisites include proficiency in differential geometry and
the basic principles of relativity. Readers who are familiar with special
relativity and have taken a course either in Riemannian geometry (for
students of Mathematics) or in general relativity (for those in Physics)
can benefit from this book.
Relativity and Geometry - Roberto Torretti 2014-05-20
Relativity and Geometry aims to elucidate the motivation and
significance of the changes in physical geometry brought about by
Einstein, in both the first and the second phases of relativity. The book
contains seven chapters and a mathematical appendix. The first two
chapters review a historical background of relativity. Chapter 3 centers
on Einstein's first Relativity paper of 1905. Subsequent chapter presents
the Minkowskian formulation of special relativity. Chapters 5 and 6 deal
with Einstein's search for general relativity from 1907 to 1915, as well as
some aspects and subsequent developments of the theory. The last
chapter explores the concept of simultaneity, geometric conventionalism,
and a few other questions concerning space time structure, causality,
and time.
General Relativity - Robert M. Wald 2010-05-15
"Wald's book is clearly the first textbook on general relativity with a
totally modern point of view; and it succeeds very well where others are
only partially successful. The book includes full discussions of many
problems of current interest which are not treated in any extant book,
and all these matters are considered with perception and
understanding."—S. Chandrasekhar "A tour de force: lucid,
straightforward, mathematically rigorous, exacting in the analysis of the
theory in its physical aspect."—L. P. Hughston, Times Higher Education
Supplement "Truly excellent. . . . A sophisticated text of manageable size
that will probably be read by every student of relativity, astrophysics,
and field theory for years to come."—James W. York, Physics Today
Differential Geometry and Relativity
- M. Cahen 2012-12-06
On the occasion of the sixtieth birthday of Andre Lichnerowicz a number
of his friends, many of whom have been his students or coworkers,
decided to celebrate this event by preparing a jubilee volume of
contributed articles in the two main fields of research marked by
Lichnerowicz's work, namely differential geometry and mathematical
physics. Limitations of space and time did not enable us to include
papers from all Lichnerowicz's friends nor from all his former students. It
was equally impossible to reflect in a single book the great variety of
subjects tackled by Lichnerowicz. In spite of these limitations, we hope
that this book reflects some of the present trends of fields in which he
worked, and some of the subjects to which he contributed in his long and not yet finished - career. This career was very much marked by the
influence of his masters, Elie Cartan who introduced him to research in
mathematics, mainly in geometry and its relations with mathematical
physics, and Georges Darmois who developed his interest for mechanics
and physics, especially the theory of relativity and electromagnetism.
This par ticular combination, and his personal talent, made of him a
natural scientific heir and continuator of the French mathematical
physics school in the tradition of Henri Poincare. Some of his works
would even be best qualified by a new field name, that of physical ma
thematics: branches of pure mathematics entirely motivated by physics.
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