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this excellent textbook offers a unique take on relativity theory setting it in its historical
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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

this book the first in a three volume set explains general relativity using the mathematical

tool of differential geometry the book consists of ten chapters the first five of which

introduce differential geometry which is widely applicable even outside the field of relativity

chapter 6 analyzes special relativity using geometric language in turn the last four c
introduce readers to the fundamentals of general relativity intended for beginners this volume

includes numerous exercises and worked out example in each chapter to facilitate the

learning experience chiefly written for graduate level courses the book s content will also

benefit upper level undergraduate students and can be used as a reference guide for

practicing theoretical physicists

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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some time ago i published a small piece dealing with a charming little essay on the state of
ether in magnetic fields which the sixteen year old einstein had written while he was awaiting
admission to the e t h in zurich this paper sought to trace the continuity between einstein s
early interest in electrodynamics and his later work on the special and general relativity
theories on reading this paper professor eugene wigner asked me whether david hilbert had
not independently discovered the field equations of gravitation his impression from his stay in
gottingen where wigner had been hilbert s assistant for one year in the late nineteen
twenties was that hilbert had indeed done so and he asked me if it was true i replied to
professor wigner about hilbert s contribution to the theory of gravitation t he kindly
encouraged me to expand my account to deal with the intricate and exciting details of the
early years in the formulation of the general relativity theory of gravitation this is what i have
sought to do in this study albert einstein created the general relativity theory of gravitation
and dominated its development through the rest of his life his early work on the theory of
gravitation from 1912 to 1916 had the drama of high adventure it culminated in the
establishment of its foundations which have remained unassailed by the theoretical and

experimental work of succeeding decades

thoroughly revised and updated this textbook provides a pedagogical introduction to relativity
it is self contained but the reader is expected to have a basic knowledge of theoretical
mechanics and electrodynamics it covers the most important features of both special and
general relativity as well as touching on more difficult topics such as the field of charged
pole dipole particles the petrov classification groups of motions gravitational lenses exact
solutions and the structure of infinity the necessary mathematical tools tensor calculus
riemannian geometry are provided most of the derivations are given in full and exercises are
included where appropriate written as a textbook for undergraduate and introductory graduate
courses it will also be of use to researchers working in the field the bibliography gives the

original papers and directs the reader to useful monographs and review papers

this book opens with an axiomatic description of euclidean and non euclidean geometries
euclidean geometry is the starting point to understand all other geometries and it is the
cornerstone for our basic intuition of vector spaces the generalization to non euclidean
geometry is the following step to develop the language of special and general relativity these
theories are discussed starting from a full geometric point of view differential geometry is
presented in the simplest way and it is applied to describe the physical world the final result

of this construction is deriving the einstein field equations for gravitation and spacetime
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dynamics possible solutions and their physical implications are also discussed the
schwarzschild metric the relativistic trajectory of planets the deflection of light the black holes
the cosmological solutions like de sitter friedmann lema otre robertson walker and godel ones
some current problems like dark energy are also scketched the book is self contained and
includes details of all proofs it provides solutions or tips to solve problems and exercises it is
designed for undergraduate students and for all readers who want a first geometric approach

to special and general relativity

relativity apart from quantum mechanics is the greatest wonder in science unfolded single
handedly in the 20th century by albert einstein the scientist developed general relativity as a
logical sequel to special relativity this comprehensive book presents explication of the
conceptual evolution and mathematical derivations of the theories of special and general
relativity the book follows an einsteinian approach while explaining the concepts and the
theories of relativity divided into 14 chapters the revised edition of the book covers
elementary concepts of special relativity as well as the advanced studies on general relativity
the recent theories like kerr geometry sagnac effect vaidya geometry raychaudhuri equation
and gravitation physics vis O vis quantum physics are presented
language and simple style in addition to it the book gives an in depth analysis on the
applications of advanced theories like vaidya krori barua solution from author s own research
works apart from that the book also discusses some of the isotropic and anisotropic
cosmological models in detail the salient topics discussed in the revised edition of the book
are extrinsic curvature detection of gravitational waves early universe evolution of a dead star
into a white dwarf or a neutron star or a black hole dark matter and dark energy this book
is intended for the undergraduate and postgraduate students of physics and mathematics key
features step by step derivation of equations easy demagogic approach review questions to

widen the analytical understanding of the students

this is the only book on the subject of group theory and einstein s theory of gravitation it
contains an extensive discussion on general relativity from the viewpoint of group theory and
gauge fields it also puts together in one volume many scattered original works on the use of
group theory in general relativity theory there are twelve chapters in the book the first six
are devoted to rotation and lorentz groups and their representations they include the spinor

representation as well as the infinite dimensional representations the other six chapters deal

with the application of groups particularly the lorentz and the sl 2 ¢ groups to the theory of

general relativity each chapter is concluded with a set of problems the topics covered range
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from the fundamentals of general relativity theory its formulation as an sl 2 ¢ gauge the
to exact solutions of the einstein gravitational field equations the important bondi metzner

sachs group and its representations conclude the book the entire book is self contained in

both group theory and general relativity theory and no prior knowledge of either is assumed

the subject of this book constitutes a relevant link between field theoreticians and general

relativity theoreticians who usually work rather independently of each other the treatise is

highly topical and of real interest to theoretical physicists general relativists and applied
mathematicians it is invaluable to graduate students and research workers in quantum field

theory general relativity and elementary particle theory

einstein s pioneering work helped shape the cultural landscape of the world today now in a

digestible pocket format for the modern reader a new popular edition with a clear

introduction special general relativity by albert einstein contains his core paper relativity the

special the general theory a popular exposition which established his reputation as one of the

greatest thinkers of our and perhaps any age also included are two of the princeton

university lectures he gave to explain his findings in more detail on the meaning of relativity

as well as the early paper which led to his famous equation
foundations series features core publications which together have shaped the cultural

landscape of the modern world with cutting edge research distilled into pocket guides

designed to be both accessible and informative

devoted to the history of general relativity this text provides reviews from scholars all over
the world many of the papers originated at the third international conference on the history
of general relativity held at the university of pittsburgh in the summer of 1991 topics covered
include disputes with einstein the empirical basis of general relativity variational principles in
general relativity the reception and development of general relativity and cosmology and

general relativity

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

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
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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

this is an introduction to einstein s space bending time stretching theory of relativity written
by the master himself special and general relativity explain the structure of space time and
provide a theory of gravitation respectively einstein s theories shocked the world with their
counterintuitive results including the dissolution of absolute time in this book he brings a
simplified form of his profound understanding of the subject to the layperson in the words of
einstein the present book is intended as far as possible to give an exact insight into the
theory of relativity to those readers who from a general scientific and philosophical point of
view are interested in the theory but who are not conversant with the mathematical
apparatus of theoretical physics the book is challenging at times but when approached

patiently proves itself one of the most lucid explanations of relativity to be found anywhere

this book provides a concise introduction to both the special theory of relativity and the
general theory of relativity the format is chosen to provide the basis for a single semester
course which can take the students all the way from the foundations of special relativity to
the core results of general relativity the einstein equation and the equations of motion for
particles and light in curved spacetime to facilitate access to the topics of special and general
relativity for science and engineering students without prior training in relativity or geometry
the relevant geometric notions are also introduced and developed from the ground up
students in physics mathematics or engineering with an interest to learn einstein s theories of
relativity should be able to use this book already in the second semester of their third year
the book could also be used as the basis of a graduate level introduction to relativity for

students who did not learn relativity as part of their undergraduate training

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
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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

general relativity has passed all experimental and observational tests to model the motion of
isolated bodies with strong gravitational fields though the mathematical and numerical study
of these motions is still in its infancy it is believed that general relativity models our cosmos
with a manifold of dimensions possibly greater than four and debatable topology opening a
vast field of investigation for mathematicians and physicists alike remarkable conjectures have
been proposed many results have been obtained but many fundamental questions remain
open in this monograph aimed at researchers in mathematics and physics the author
overviews the basic ideas in general relativity introduces the necessary mathematics and

discusses some of the key open questions in the field

this book provides a concise introduction to the special theory of relativity and the general
theory of relativity the format has been chosen to provide the basis for a single semester
course that can take the students all the way from the foundations of special relativity to the
core results of general relativity the einstein equation and the equations of motion for
particles and light in curved spacetime to facilitate access to the topics of special and general
relativity for science and engineering students without prior training in relativity or geometry

the relevant geometric notions are also introduced

aimed at advanced undergraduates with background knowledge of classical mechanics and
electricity and magnetism this textbook presents both the particle dynamics relevant to
general relativity and the field dynamics necessary to understand the theory focusing on
action extremization the book develops the structure and predictions of general relativity by
analogy with familiar physical systems topics ranging from classical field theory to minimal
surfaces and relativistic strings are covered in a homogeneous manner nearly 150 exercises
and numerous examples throughout the textbook enable students to test their understanding
of the material covered a tensor manipulation package to help students overcome the
computational challenge associated with general relativity is available on a site hosted by the
author a link to this and to a solutions manual can be found at cambridge org
9780521762458
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special relativity electrodynamics and general relativity from newton to einstein is intended to

teach students of physics astrophysics astronomy and cosmology how to think about special

and general relativity in a fundamental but accessible way designed to render any reader a

master of relativity all material on the subject is comprehensible and derivable from first

principles the book emphasizes problem solving contains abundant problem sets and is

conveniently organized to meet the needs of both student and instructor fully revised and

expanded second edition with improved figures enlarged discussion of dynamics and the

relativistic version of newton s second law resolves the twin paradox from the principles of

special and general relativity includes new chapters which derive magnetism from relativity

and electrostatics derives maxwell s equations from gauss law and the principles of special

relativity includes new chapters on differential geometry space time curvature and the field

equations of general relativity introduces black holes and gravitational waves as illustrations of

the principles of general relativity and relates them to the 2015 and 2017 observational

discoveries of ligo
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