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the  foundations  are  thoroughly  developed  together  with  the  required  mathematical  background  from
differential  geometry developed in part  iii  the author  also discusses the tests  of  general  relativity  in  detail
including binary pulsars with much space is devoted to the study of compact objects especially to neutron stars
and to the basic laws of black hole physics this well structured text and reference enables readers to easily
navigate  through  the  various  sections  as  best  matches  their  backgrounds  and  perspectives  whether
mathematical physical or astronomical very applications oriented the text includes very recent results such as the
supermassive black hole in our galaxy and first double pulsar system

this book introduces the general theory of relativity and includes applications to cosmology the book provides a
thorough introduction to tensor  calculus and curved manifolds  after  the necessary  mathematical  tools  are
introduced the authors offer a thorough presentation of the theory of relativity also included are some advanced
topics not previously covered by textbooks including kaluza klein theory israel s formalism and branes anisotropic
cosmological models are also included the book contains a large number of new exercises and examples each
with separate headings the reader will benefit from an updated introduction to general relativity including the
most recent developments in cosmology

a working knowledge of einstein s theory of general relativity is an essential tool for every physicist today this self
contained book is  an  introductory  text  on the  subject  aimed at  first  year  graduate  students  or  advanced
undergraduates  in  physics  that  assumes only  a  basic  understanding of  classical  lagrangian mechanics  the
mechanics problem of a point mass constrained to move without friction on a two dimensional  surface of
arbitrary shape serves as a paradigm for the development of the mathematics and physics of general relativity
after reviewing special relativity the basic principles of general relativity are presented and the most important
applications are discussed the final special topics section guides the reader through a few important areas of
current research this book will allow the reader to approach the more advanced texts and monographs as well as
the  continual  influx  of  fascinating  new  experimental  results  with  a  deeper  understanding  and  sense  of
appreciation

this  textbook  provides  an  introduction  to  general  relativity  for  mathematics  undergraduates  or  graduate
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physicists after a review of cartesian tensor notation and special relativity the concepts of riemannian differential
geometry are introducted more emphasis is placed on an intuitive grasp of the subject and a calculational facility
than on a rigorous mathematical exposition general relativity is then presented as a relativistic theory of gravity
reducing in the appropriate limits to newtonian gravity or special relativity the schwarzchild solution is derived
and the gravitational red shift time dilation and classic tests of general relativity are discussed there is a brief
account of gravitational collapse and black holes based on the extended schwarzchild solution other vacuum
solutions are  described motivated by their  counterparts  in  linearised general  relativity  the book ends with
chapters on cosmological solutions to the field equations there are exercises attached to each chapter some of
which extend the development given in the text

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

an  accessible  introductory  textbook  on  general  relativity  covering  the  theory  s  foundations  mathematical
formalism and major applications

general relativity is one of the most profound statements in science it is a theory of gravity that allows us to model
the large scale structure of the universe to understand and explain the motions and workings of stars to reveal
how gravity interacts with light waves and even how it hosts its own gravitational waves it is central to our notions
of where the universe comes from and what its eventual fate might be for those wishing to learn physics general
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relativity enjoys a dubious distinction it is frequently viewed as a difficult theory whose mastery is a rite of passage
into the world of advanced physics and is described in an array of unforgiving weighty textbooks aimed firmly at
aspiring professionals written by experimental physicists and aimed at providing the interested amateur with a
bridge from undergraduate physics to general relativity this book is designed to be different the imagined reader
is a gifted amateur possessing a curious and adaptable mind looking to be told an entertaining and intellectually
stimulating story but who will not feel patronised if a few mathematical niceties are spelled out in detail using
numerous worked examples diagrams and careful physically motivated explanations this book will smooth the
path towards understanding the radically different and revolutionary view of the physical world that general
relativity provides and which all physicists should have the opportunity to experience

this excellent textbook offers a unique take on relativity theory setting it in its historical context ideal for those
interested in relativity and the history of physics the book contains a complete account of special relativity that
begins with the historical analysis of the reasons that led to a change in our view of space and time its aim is to
foster a deep understanding of relativistic spacetime and its consequences for dynamics

einstein s general theory of relativity currently our best theory of gravity is important not only to specialists but to
a much wider group of physicists this short textbook on general relativity and gravitation offers students glimpses
of the vast landscape of science connected to general relativity it incorporates some of the latest research in the
field the book is aimed at readers with a broad range of interests in physics from cosmology to gravitational
radiation to high energy physics to condensed matter theory the pedagogical approach is physics first readers
move  very  quickly  to  the  calculation  of  observational  predictions  and  only  return  to  the  mathematical
foundations after the physics is established in addition to the standard topics covered by most introductory
textbooks it contains short introductions to more advanced topics for instance why field equations are second
order how to treat gravitational energy and what is required for a hamiltonian formulation of general relativity a
concluding chapter discusses directions for further study from mathematical relativity to experimental tests to
quantum gravity this is an introductory text but it has also been written as a jumping off point for readers who
plan to study more specialized topics
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introducing general relativity an accessible and engaging introduction to general relativity for undergraduates in
introducing general relativity the authors deliver a structured introduction to the core concepts and applications
of general relativity the book leads readers from the basic ideas of relativity including the equivalence principle
and curved space time to more advanced topics like solar system tests and gravitational wave detection each
chapter contains practice problems designed to engage undergraduate students of mechanics electrodynamics
and  special  relativity  a  wide  range  of  classical  and  modern  topics  are  covered  in  detail  from  exploring
observational successes and astrophysical implications to explaining many popular principles like space time
redshift black holes gravitational waves and cosmology advanced topic sections introduce the reader to more
detailed mathematical approaches and complex ideas and prepare them for the exploration of more specialized
and sophisticated texts introducing general relativity also offers structured outlines to the concepts of general
relativity and a wide variety of  its  applications comprehensive explorations of  foundational  ideas in general
relativity including space time curvature and tensor calculus practical discussions of classical and modern topics
in relativity from space time to redshift gravity black holes and gravitational waves optional in depth sections
covering the mathematical approaches to more advanced ideas perfect for undergraduate physics students who
have studied mechanics dynamics and special relativity introducing general relativity is an essential resource for
those seeking an intermediate level discussion of general relativity placed between the more qualitative books
and graduate level textbooks

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 semi riemannian geometry
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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 all the 283 exercises are included the second edition corrects errors from the first edition and
includes 60 new exercises 10 new remarks 29 new figures some of which cover auxiliary topics that were omitted
in the first edition

this unique textbook offers a mathematically rigorous presentation of the theory of relativity emphasizing the
need for a critical  analysis of the foundations of general  relativity in order to best study the theory and its
implications  the transitions  from classical  mechanics  to  special  relativity  and then to  general  relativity  are
explored in detail as well helping readers to gain a more profound and nuanced understanding of the theory as a
whole after reviewing the fundamentals of differential geometry and classical mechanics the text introduces
special relativity first using the physical approach proposed by einstein and then via minkowski s mathematical
model the authors then address the relativistic thermodynamics of continua and electromagnetic fields in matter
topics which are normally covered only very briefly in other treatments in the next two chapters the text then
turns to a discussion of general relativity by means of the authors unique critical approach underlining the
difficulty of recognizing the physical meaning of some statements such as the physical meaning of coordinates
and the derivation of physical quantities from those of space time chapters in this section cover the model of
space time proposed by schwarzschild black holes the friedman equations and the different cosmological models
they describe and the fermi walker derivative well suited for graduate students in physics and mathematics who
have a strong foundation in real analysis classical mechanics and general physics this textbook is appropriate for
a variety of graduate level courses that cover topics in relativity additionally it will interest physicists and other
researchers  who  wish  to  further  study  the  subtleties  of  these  theories  and  understand  the  contemporary
scholarly discussions surrounding them
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providing relevant solutions of the einstein equation this text introduces field equations of general relativity their
supporting mathematics emphasis is on the connection between observation theory and the phenomena of
gravitational physics

experts  introduce the  tools  of  gr  and relativistic  cosmology guiding advanced students  through complete
derivations of the results

robert geroch s lecture notes on general relativity are unique in three main respects first the physics of general
relativity and the mathematics which describes it are masterfully intertwined in such a way that both reinforce
each other to facilitate the understanding of the most abstract and subtle issues second the physical phenomena
are first properly explained in terms of spacetime and then it is shown how they can be decomposed into familiar
quantities expressed in terms of space and time which are measured by an observer third geroch s successful
pedagogical approach to teaching theoretical physics through visualization of even the most abstract concepts is
fully applied in his lectures on general relativity by the use of around a hundred figures although the book
contains lecture notes written in 1972 it is and will remain an excellent introduction to general relativity which
covers its physical foundations its mathematical formalism the classical tests of its predictions its application to
cosmology a number of specific and important issues such as the initial value formulation of general relativity
signal  propagation  time  orientation  causality  violation  singularity  theorems  conformal  transformations  and
asymptotic structure of spacetime and the early approaches to quantization of the gravitational field geroch s
differential geometry 1972 lecture notes can serve as a very helpful companion to this book

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
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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

this book is an elaboration of lecture notes for the graduate course on general rela tivity given by the author at
boston university in the spring semester of 1972 it is an introduction to the subject only as the time available for
the course was limited the author of an introduction to general relativity is faced from the beginning with the
difficult task of choosing which material to include a general criterion as sisting in this choice is provided by the
didactic character of the book those chapters have to be included in priority which will be most useful to the
reader in enabling him to understand the methods used in general relativity the results obtained so far and
possibly the problems still to be solved this criterion is not sufficient to ensure a unique choice general relativity
has developed to such a degree that it is impossible to include in an introductory textbook of a reasonable length
even a very condensed treatment of all important problems which have been discussed until now and the author
is obliged to decide in a more or less subjective manner which of the more recent developments to omit the
following lines indicate by means of some examples the kind of choice made in this book

this book provides an introduction to the mathematics and physics of general relativity its basic physical concepts
its observational implications and the new insights obtained into the nature of space time and the structure of
the universe it  introduces some of the most striking aspects of  einstein s theory of  gravitation black holes
gravitational waves stellar models and cosmology it contains a self contained introduction to tensor calculus and
riemannian geometry using in parallel the language of modern differential geometry and the coordinate notation
more familiar to physicists the author has strived to achieve mathematical rigour with all notions given careful
mathematical meaning while trying to maintain the formalism to the minimum fit for purpose familiarity with
special relativity is assumed the overall aim is to convey some of the main physical and geometrical properties of
einstein s theory of gravitation providing a solid entry point to further studies of the mathematics and physics of
einstein equations

wald s book is clearly the first textbook on general relativity with a totally modern point of view and it succeeds
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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

general theory of relativity deals with the general theory of relativity and covers topics ranging from the principle
of equivalence and the space theory of matter to the hypotheses which lie at the bases of geometry along with
the effect of gravitation on the propagation of light the motion of particles in general relativity theory is also
discussed this book is comprised of 14 chapters and begins with a review of the principle of equivalence paying
particular attention to the question of the existence of inertial frames in newtonian mechanics the beginnings
and foundations of  general  relativity  are then considered together with modern developments in the field
subsequent chapters explore the general notion of multiply extended magnitudes the space theory of matter the
effect of gravitation on light propagation gravitational waves and the motion of particles in general relativity
theory  and  homogeneity  and  covariance  an  invariant  formulation  of  gravitational  radiation  theory  is  also
presented the last three chapters examine continued gravitational contraction a spinor approach to general
relativity and gravitational red shift in nuclear resonance this monograph will be of interest to physicists and
mathematicians
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