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An Introduction To Relativity Ldindology
Second edition of a widely-used textbook providing the first step into general
relativity for undergraduate students with minimal mathematical background.
Writing a new book on the classic subject of Special Relativity, on which
numerous important physicists have contributed and many books have already
been written, can be like adding another epicycle to the Ptolemaic cosmology.
Furthermore, it is our belief that if a book has no new elements, but simply
repeats what is written in the existing literature, perhaps with a different style,
then this is not enough to justify its publication. However, after having spent a
number of years, both in class and research with relativity, I have come to the
conclusion that there exists a place for a new book. Since it appears that
somewhere along the way, mathem- ics may have obscured and prevailed to the
degree that we tend to teach relativity (and I believe, theoretical physics) simply
using “heavier” mathematics without the inspiration and the mastery of the
classic physicists of the last century. Moreover current trends encourage the
application of techniques in producing quick results and not tedious conceptual
approaches resulting in long-lasting reasoning. On the other hand, physics
cannot be done a ? la carte stripped from philosophy, or, to put it in a simple but
dramatic context A building is not an accumulation of stones! As a result of the
above, a major aim in the writing of this book has been the distinction between
the mathematics of Minkowski space and the physics of r- ativity.
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 KaluzaKlein 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.
By the year 1900, most of physics seemed to be encompassed in the two great
theories of Newtonian mechanics and Maxwell's theory of electromagnetism.
Unfortunately, there were inconsistencies between the two theories that seemed
irreconcilable. Although many physicists struggled with the problem, it took the
genius of Einstein to see that the inconsistencies were concerned not merely with
mechanics and electromagnetism, but with our most elementary ideas of space
and time. In the special theory of relativity, Einstein resolved these difficulties and
profoundly altered our conception of the physical universe. Readers looking for a
concise, well-written explanation of one of the most important theories in modern
physics need search no further than this lucid undergraduate-level text. Replete
with examples that make it especially suitable for self-study, the book assumes
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only a knowledge of algebra. Topics include classical relativity and the relativity
postulate, time dilation, the twin paradox, momentum and energy, particles of
zero mass, electric and magnetic fields and forces, and more.
General relativity is now an essential part of undergraduate and graduate
courses in physics, astrophysics and applied mathematics. This simple, userfriendly introduction to relativity is ideal for a first course in the subject. Beginning
with a comprehensive but simple review of special relativity, the book creates a
framework from which to launch the ideas of general relativity. After describing
the basic theory, it moves on to describe important applications to astrophysics,
black hole physics, and cosmology. Several worked examples, and numerous
figures and images, help students appreciate the underlying concepts. There are
also 180 exercises which test and develop students' understanding of the
subject. The textbook presents all the necessary information and discussion for
an elementary approach to relativity. Password-protected solutions to the
exercises are available to instructors at www.cambridge.org/9780521735612.
This book is an introduction to the theory of gravitation. It deals in an elementary
way with those parts of the theory that are essential to the beginning student of
general relativity, giving all the mathematics necessary to an understanding of
the theory. Starting from the foundations of Riemannian geometry and the tensor
calculus, the author formulates and works out the essential laws of physics in a
Riemannian space. Next, the Einstein field equations are derived. All important
applications of the theory are dealt with, including issues of current importance, in
particular the Schwarzchild metric, gravitational waves, gravitational collapse,
black holes and cosmological models. All the associated basic physical problems
are fully discussed, but many results that draw heavily on mathematics are given
without derivation. In the rather more demanding chapters on selected vector
fields, groups of motion and the Petrov classification, methods are discussed
which have proved to be especially fruitful in modern research.
Vectors, tensors and functions -- Manifolds, vectors and differentiation -- Energy,
momentum and Einstein's equations
An essential resource for learning about general relativity and much more, from
four leading experts Important and useful to every student of relativity, this book
is a unique collection of some 475 problems--with solutions--in the fields of
special and general relativity, gravitation, relativistic astrophysics, and
cosmology. The problems are expressed in broad physical terms to enhance
their pertinence to readers with diverse backgrounds. In their solutions, the
authors have attempted to convey a mode of approach to these kinds of
problems, revealing procedures that can reduce the labor of calculations while
avoiding the pitfall of too much or too powerful formalism. Although well suited for
individual use, the volume may also be used with one of the modem textbooks in
general relativity.
Differentilil Geometry and Relativity Theory: An Introduction approaches relativity asa
geometric theory of space and time in which gravity is a manifestation of spacePage 2/9
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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
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.
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.
Spacetime and Geometry is an introductory textbook on general relativity, specifically
aimed at students. Using a lucid style, Carroll first covers the foundations of the theory
and mathematical formalism, providing an approachable introduction to what can often
be an intimidating subject. Three major applications of general relativity are then
discussed: black holes, perturbation theory and gravitational waves, and cosmology.
Students will learn the origin of how spacetime curves (the Einstein equation) and how
matter moves through it (the geodesic equation). They will learn what black holes really
are, how gravitational waves are generated and detected, and the modern view of the
expansion of the universe. A brief introduction to quantum field theory in curved
spacetime is also included. A student familiar with this book will be ready to tackle
research-level problems in gravitational physics.
Publisher Description
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General relativity is a cornerstone of modern physics, and is of major importance in its
applications to cosmology. Plebanski and Krasinski are experts in the field and in this
book they provide a thorough introduction to general relativity, guiding the reader
through complete derivations of the most important results. Providing coverage from a
unique viewpoint, geometrical, physical and astrophysical properties of inhomogeneous
cosmological models are all systematically and clearly presented, allowing the reader to
follow and verify all derivations. For advanced undergraduates and graduates in
physics and astronomy, this textbook will enable students to develop expertise in the
mathematical techniques necessary to study general relativity.
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.
"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
“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.

An astrophysicist offers an entertaining introduction to Einstein's theories,
explaining how well they have held up to rigorous testing over the years, and
even describing the amazing phenomena readers would actually experience if
they took a trip through a black hole.
Concise, well-written treatment of epochal theory of modern physics covers
classical relativity and the relativity postulate, time dilation, the twin paradox,
momentum and energy, particles of zero mass, electric and magnetic fields and
forces and more. Only high school math needed. Replete with examples, ideal for
self-study. Introduction. 70 illustrations.
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
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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.
It is now more than a century since Einstein's theories of Special and General
Relativity began to revolutionise our view of the universe. Beginning near the
speed of light and proceeding to explorations of space-time and curved spaces,
"Introducing Relativity" plots a visually accessible course through the thought
experiments that have given shape to contemporary physics. Scientists from
Newton to Hawking add their unique contributions to this story, as we encounter
Einstein's astounding vision of gravity as the curvature of space-time and arrive
at the breathtakingly beautiful field equations. Einstein's legacy is reviewed in the
most advanced frontiers of physics today - black holes, gravitational waves, the
accelerating universe and string theory. This is a superlative, fascinating graphic
account of Einstein's strange world and how his legacy has been built upon
since.
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.
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.
Provides the essential principles and results of special relativity as required by
undergraduates. The text uses a geometric interpretation of space-time so that a
general theory is seen as a natural extension of the special theory. Although
most results are derived from first principles, complex and distracting
mathematics is avoided and all mathe
Following the approach of Lev Landau and Evgenii Lifshitz, this book introduces
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the theory of special and general relativity with the Lagrangian formalism and the
principle of least action. This method allows the complete theory to be
constructed starting from a small number of assumptions, and is the most natural
approach in modern theoretical physics. The book begins by reviewing
Newtonian mechanics and Newtonian gravity with the Lagrangian formalism and
the principle of least action, and then moves to special and general relativity.
Most calculations are presented step by step, as is done on the board in class.
The book covers recent advances in gravitational wave astronomy and provides
a general overview of current lines of research in gravity. It also includes
numerous examples and problems in each chapter.
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 jumpingoff point for readers who plan to study more specialized topics.
This book gives an excellent introduction to the theory of special relativity. Professor Resnick
presents a fundamental and unified development of the subject with unusually clear
discussions of the aspects that usually trouble beginners. He includes, for example, a section
on the common sense of relativity. His presentation is lively and interspersed with historical,
philosophical and special topics (such as the twin paradox) that will arouse and hold the
reader's interest. You'll find many unique features that help you grasp the material, such as
worked-out examples,summary tables,thought questions and a wealth of excellent problems.
The emphasis throughout the book is physical. The experimental background, experimental
confirmation of predictions, and the physical interpretation of principles are stressed. The book
treats relativistic kinematics, relativistic dynamics, and relativity and electromagnetism and
contains special appendices on the geometric representation of space-time and on general
relativity. Its organization permits an instructor to vary the length and depth of his treatment
and to use the book either with or following classical physics. These features make it an ideal
companion for introductory courses.
Introduction to Relativity is intended to teach physics and astronomy majors at the freshman,
sophomore or upper-division levels how to think about special and general relativity in a
fundamental, but accessible, way. Designed to render any reader a "master of relativity",
everything 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. Simplicity: the book teaches space and time
in relativity in a physical fashion with minimal mathematics Conciseness: the book teaches
relativity by emphasizing the basic simplicity of the principles at work Visualization: space-time
diagrams (Minkowski) illustrate phenomena from simultaneity to the resolution of the twin
paradox in a concrete fashion Worked problems: two chapters of challenging problems solved
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in several ways illustrate and teach the principles Problem sets: each chapter is accompanied
by a full set of problems for the student that teach the principles and some new phenonmena
The most important feature in this book is the simple presentation with details of calculations. It
is very easy to follow. Fairly sophisticated calculations are developed very rapidly. The
presentation is logical and the detailed coverage makes this book very readable and useful.
The contents develop Relativity as a modern theory of motion, starting by placing it in historical
perspective and proceeding to show its logical necessity. The development of the Lorentz
transformation is given using only one assumption rather than two. Right away in Chapter 3,
geometry as required in Special Relativity for extension to General Relativity is introduced.
This enables the use of the four-vector formalism of Minkowski. By the end of Chapter 4, the
general Lorentz transformations for three-dimensional motion and their relation to fourdimensional boosts have already been explained. In Chapter 5 applications of relevance in
Physics are provided. After a brief introduction to elementary electromagnetic theory, it is
reformulated as a theory in four-dimensions using tensors in Chapter 6. Finally in Chapter 7,
the theory is extended to deal with accelerated motion as ?corrections? to Special Relativity.
The revised and updated 2nd edition of this established textbook provides a self-contained
introduction to the general theory of relativity, describing not only the physical principles and
applications of the theory, but also the mathematics needed, in particular the calculus of
differential forms. Updated throughout, the book contains more detailed explanations and
extended discussions of several conceptual points, and strengthened mathematical deductions
where required. It includes examples of work conducted in the ten years since the first edition
of the book was published, for example the pedagogically helpful concept of a "river of space"
and a more detailed discussion of how far the principle of relativity is contained in the general
theory of relativity. Also presented is a discussion of the concept of the 'gravitational field' in
Einstein's theory, and some new material concerning the 'twin paradox' in the theory of
relativity. Finally, the book contains a new section about gravitational waves, exploring the
dramatic progress in this field following the LIGO observations. Based on a long-established
masters course, the book serves advanced undergraduate and graduate level students, and
also provides a useful reference for researchers.
Student-friendly, well illustrated textbook for advanced undergraduate and beginning graduate
students in physics and mathematics.
100 years ago, Einstein's theory of relativity shattered the world of physics. Our comforting
Newtonian ideas of space and time were replaced by bizarre and counterintuitive conclusions:
if you move at high speed, time slows down, space squashes up and you get heavier; travel
fast enough and you could weigh as much as a jumbo jet, be squashed thinner than a CD
without feeling a thing - and live for ever. And that was just the Special Theory. With the
General Theory came even stranger ideas of curved space-time, and changed our
understanding of gravity and the cosmos. This authoritative and entertaining Very Short
Introduction makes the theory of relativity accessible and understandable. Using very little
mathematics, Russell Stannard explains the important concepts of relativity, from E=mc2 to
black holes, and explores the theory's impact on science and on our understanding of the
universe. ABOUT THE SERIES: The Very Short Introductions series from Oxford University
Press contains hundreds of titles in almost every subject area. These pocket-sized books are
the perfect way to get ahead in a new subject quickly. Our expert authors combine facts,
analysis, perspective, new ideas, and enthusiasm to make interesting and challenging topics
highly readable.
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
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relativistic spacetime and its consequences for Dynamics.

Introduction to RelativityFor Physicists and AstronomersAcademic Press
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.
For anyone seeking a brief, clear overview of modern general relativity which
emphasizes physics over mathematics, McGlinn's Introduction to Relativity is
indispensable.
Fans of Chris Ferrie's ABCs of Science, Organic Chemistry for Babies, and Quantum
Physics for Babies will love this introduction to Einstein's most famous theory! Help
your future genius become the smartest baby in the room! It only takes a small spark to
ignite a child's mind. Written by an expert, General Relativity for Babies is a colorfully
simple introduction to Einstein's most famous theory. Babies (and grownups!) will learn
all about black holes, gravitational waves, and more. With a tongue-in-cheek approach
that adults will love, this installment of the Baby University board book series is the
perfect way to introduce basic concepts to even the youngest scientists. After all, it's
never too early to become a quantum physicist! If you're looking for books similar to
Baby Loves Science by Ruth Spiro, quantum information for babies, or infant science
books, look no further! General Relativity for Babies offers fun early learning for your
little quantum physicist!
Your first love is nothing to joke about. It's powerful, overwhelming, and something that
haunts you forever. When your first love is severed, you lose a piece of your soul. Your
world shatters. My first love, Amos Marshall, left something behind for me. He promised
me forever and gave that to me. It's the GRAVITY that keeps my universe held
together. This natural phenomenon keeps me whole to move forward every single day
of my life. Back in his hometown with a life-changing secret to reveal, the problem is I'm
too greedy to give up the last piece of Amos that I hold dear. Gravitational attraction
has a funny way of pulling new people into your life. It's unwanted, but the force is
tenacious. Cub Stent storms into my life piecing together my secret. He fills dark
mysterious holes that have been vacant for years. Does my heart have room for a
second love? Only Gravity will know.
It is important for every physicist today to have a working knowledge of Einstein's
theory of general relativity. Introduction to General Relativity published in 2007 was
aimed at first-year graduate students, or advanced undergraduates, in physics. Only a
basic understanding of classical lagrangian mechanics is assumed; beyond that, the
reader should find the material to be self-contained. The mechanics problem of a point
mass constrained to move without friction on a two-dimensional surface of arbitrary
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shape serves as a paradigm for the development of the mathematics and physics of
general relativity. Special relativity is reviewed. The basic principles of general relativity
are then presented, and the most important applications are discussed. The final
special topics section takes the reader up to a few areas of current research. An
extensive set of accessible problems enhances and extends the coverage. As a
learning and teaching tool, this current book provides solutions to those problems. This
text and solutions manual are meant to provide an introduction to the subject. It is
hoped that these books 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 book is based on a set of 18 class-tested lectures delivered to fourth-year physics
undergraduates at Griffith University in Brisbane, and the book presents new
discoveries by the Nobel-prize winning LIGO collaboration. The author begins with a
review of special relativity and tensors and then develops the basic elements of general
relativity (a beautiful theory that unifies special relativity and gravitation via geometry)
with applications to the gravitational deflection of light, global positioning systems, black
holes, gravitational waves, and cosmology. The book provides readers with a solid
understanding of the underlying physical concepts; an ability to appreciate and in many
cases derive important applications of the theory; and a solid grounding for those
wishing to pursue their studies further. General Relativity: An Introduction to Black
Holes, Gravitational Waves, and Cosmology also connects general relativity with
broader topics. There is no doubt that general relativity is an active and exciting field of
physics, and this book successfully transmits that excitement to readers.
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