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of universals (the asserted laws)- about the phenomena under
consideration. The two principal disciplines of contemporary theoretical
physics - quantum theory and the theory of relativity - fall basically into
these respective categories. General Relativity and Matter represents a
bold attempt by its author to formulate, in as transparent and complete a
way as possible, a fundamental theory of matter rooted in the theory of
relativity - where the latter is viewed as providing an explanatory level of
understanding for probing the fundamental nature ofmatter
indomainsranging all the way fromfermis and lessto light years and more.
We hasten to add that this assertion is not meant to imply that the author
pretends with his theory to encompass all ofphysics or even a tiny part of
the complete objective understanding of our accessible universe. But he
does adopt the philosophy that underlying all natural phenomena there is
a common conceptualbasis,and then proceeds to investigate how far such
a uniﬁed viewcan take us at its present stage of development.
Modern Electrodynamics Andrew Zangwill 2013 An engaging writing
style and a strong focus on the physics make this graduate-level textbook
a must-have for electromagnetism students.
Introduction to General Relativity John Dirk Walecka 2017-06-16 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 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.
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.
Diﬀerentiable Manifolds Gerardo F. Torres del Castillo 2020-06-23 This
textbook delves into the theory behind diﬀerentiable manifolds while
exploring various physics applications along the way. Included throughout
the book are a collection of exercises of varying degrees of diﬃculty.
Diﬀerentiable Manifolds is intended for graduate students and researchers
interested in a theoretical physics approach to the subject. Prerequisites
include multivariable calculus, linear algebra, and diﬀerential equations

Introduction to Classical Mechanics David Morin 2008-01-10 This
textbook covers all the standard introductory topics in classical
mechanics, including Newton's laws, oscillations, energy, momentum,
angular momentum, planetary motion, and special relativity. It also
explores more advanced topics, such as normal modes, the Lagrangian
method, gyroscopic motion, ﬁctitious forces, 4-vectors, and general
relativity. It contains more than 250 problems with detailed solutions so
students can easily check their understanding of the topic. There are also
over 350 unworked exercises which are ideal for homework assignments.
Password protected solutions are available to instructors at
www.cambridge.org/9780521876223. The vast number of problems alone
makes it an ideal supplementary text for all levels of undergraduate
physics courses in classical mechanics. Remarks are scattered throughout
the text, discussing issues that are often glossed over in other textbooks,
and it is thoroughly illustrated with more than 600 ﬁgures to help
demonstrate key concepts.
A First Course in General Relativity Bernard Schutz 2009-05-14 Second
edition of a widely-used textbook providing the ﬁrst step into general
relativity for undergraduate students with minimal mathematical
background.
The Mechanical Universe Richard P. Olenick 2008-01-14 This book
studies electricity and magnetism, light, the special theory of relativity,
and modern physics.
An Introduction to Relativity Jayant V. Narlikar 2010-01-28 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.
Advanced Mechanics and General Relativity Joel Franklin 2010-07-08
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
www.cambridge.org/9780521762458.
General Relativity and Matter M. Sachs 1982-07-31 There exist essentially
two levels of investigation in theoretical physics. One is primarily
descriptive, concentrating as it does on useful phenomenological
approaches toward the most economical classiﬁcations of large classes of
experimental data on particular phenomena. The other, whose thrust is
explanatory, has as its aim the formulation of those underlying
hypotheses and their mathematical representations that are capable of
furnishing, via deductive analysis, predictions - constituting the particulars
advanced-mechanics-and-general-relativity-solutions-manual
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and a basic knowledge of analytical mechanics.
A Uniﬁed Grand Tour of Theoretical Physics, Third Edition Ian D. Lawrie
2012-11-27 A Uniﬁed Grand Tour of Theoretical Physics invites its readers
to a guided exploration of the theoretical ideas that shape our
contemporary understanding of the physical world at the fundamental
level. Its central themes, comprising space-time geometry and the
general relativistic account of gravity, quantum ﬁeld theory and the
gauge theories of fundamental forces, and statistical mechanics and the
theory of phase transitions, are developed in explicit mathematical detail,
with an emphasis on conceptual understanding. Straightforward
treatments of the standard models of particle physics and cosmology are
supplemented with introductory accounts of more speculative theories,
including supersymmetry and string theory. This third edition of the Tour
includes a new chapter on quantum gravity, focusing on the approach
known as Loop Quantum Gravity, while new sections provide extended
discussions of topics that have become prominent in recent years, such as
the Higgs boson, massive neutrinos, cosmological perturbations, dark
energy and matter, and the thermodynamics of black holes. Designed for
those in search of a solid grasp of the inner workings of these theories,
but who prefer to avoid a full-scale assault on the research literature, the
Tour assumes as its point of departure a familiarity with basic
undergraduate-level physics, and emphasizes the interconnections
between aspects of physics that are more often treated in isolation. The
companion website at www.uniﬁedgrandtours.org provides further
resources, including a comprehensive manual of solutions to the end-ofchapter exercises.
A Student's Guide to General Relativity Norman Gray 2019-01-03 Vectors,
tensors and functions -- Manifolds, vectors and diﬀerentiation -- Energy,
momentum and Einstein's equations
300 Problems in Special and General Relativity Tommy Ohlsson
2021-11 "This book is a supplementary book in the form of a "problem
book" or "student's manual" in special and general relativity consisting of
a total of 300 problems (150 problems each in special and general
relativity) with complete and elaborate solutions. It is intended as a
companion text to a main textbook, but does not assume any particular
textbook. It may be used for self-studies by students, act as a source of
problems for classes, or as inspiration for teachers and examiners looking
to construct new problems for lectures, homework, and exams"-Modern Classical Mechanics T. M. Helliwell 2020-11-30 In this modern
and distinctive textbook, Helliwell and Sahakian present classical
mechanics as a thriving and contemporary ﬁeld with strong connections
to cutting-edge research topics in physics. Each part of the book
concludes with a capstone chapter describing various key topics in
quantum mechanics, general relativity, and other areas of modern
physics, clearly demonstrating how they relate to advanced classical
mechanics, and enabling students to appreciate the central importance of
classical mechanics within contemporary ﬁelds of research. Numerous
and detailed examples are interleaved with theoretical content,
illustrating abstract concepts more concretely. Extensive problem sets at
the end of each chapter further reinforce students' understanding of key
concepts, and provide opportunities for assessment or self-testing. A
detailed online solutions manual and lecture slides accompany the text for
instructors. Often a ﬂexible approach is required when teaching advanced
classical mechanics, and, to facilitate this, the authors have outlined
several paths instructors and students can follow through the book,
depending on background knowledge and the length of their course.
Spacetime and Geometry Sean M. Carroll 2019-07-31 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.
300 Problems in Special and General Relativity Mattias Blennow
2021-12-31 A textbook-neutral problems-and-solutions book that
complements any relativity textbook at advanced undergraduate or
masters level.
Solution Manual For Classical Mechanics And Electrodynamics
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Leinaas Jon Magne 2019-04-08 As the essential companion book to
Classical Mechanics and Electrodynamics (World Scientiﬁc, 2018), a
textbook which aims to provide a general introduction to classical
theoretical physics, in the ﬁelds of mechanics, relativity and
electromagnetism, this book provides worked solutions to the exercises in
Classical Mechanics and Electrodynamics.Detailed explanations are laid
out to aid the reader in advancing their understanding of the concepts
and applications expounded in the textbook.
A Student's Manual for A First Course in General Relativity
Relativity, Gravitation and Cosmology Robert J. Lambourne 2010-06 The
textbook introduces students to basic geometric concepts, such as
metrics, connections and curvature, before examining general relativity in
more detail. It shows the observational evidence supporting the theory,
and the description general relativity provides of black holes and
cosmological spacetimes. -Intermediate Dynamics Patrick Hamill 2022-03-31 A comprehensive but
accessible advanced undergraduate treatment of classical mechanics,
adaptable to a one or two-semester course.
Core Principles of Special and General Relativity James H. Luscombe
2018-12-07 This book provides an accessible, yet thorough, introduction
to special and general relativity, crafted and class-tested over many years
of teaching. Suitable for advanced undergraduate and graduate students,
this book provides clear descriptions of how to approach the mathematics
and physics involved. It is also contains the latest exciting developments
in the ﬁeld, including dark energy, gravitational waves, and frame
dragging. The table of contents has been carefully developed in
consultation with a large number of instructors teaching courses
worldwide, to ensure its wide applicability to modules on relativity and
gravitation. Features: A clear, accessible writing style, presenting a
sophisticated approach to the subject, that remains suitable for advanced
undergraduate students and above Class-tested over many years To be
accompanied by a partner volume on ‘Advanced Topics’ for students to
further extend their learning
Quantum Field Theory Anthony G. Williams 2022 "This textbook oﬀers a
detailed and uniquely self-contained presentation of quantum and gauge
ﬁeld theories. Writing from a modern perspective, the author begins with
a discussion of advanced dynamics and special relativity before guiding
students steadily through the fundamental principles of relativistic
quantum mechanics and classical ﬁeld theory. This foundation is then
used to develop the full theoretical framework of quantum and gauge ﬁeld
theories. The introductory, opening half of the book allows it to be used
for a variety of courses, from advanced undergraduate to graduate level,
and students lacking a formal background in more elementary topics will
beneﬁt greatly from this approach. Williams provides full derivations
wherever possible and adopts a pedagogical tone without sacriﬁcing rigor.
Worked examples are included throughout the text and end-of-chapter
problems help students to reinforce key concepts. A fully worked solutions
manual is available online for instructors"-University Physics George Arfken 2012-12-02 University Physics provides
an authoritative treatment of physics. This book discusses the linear
motion with constant acceleration; addition and subtraction of vectors;
uniform circular motion and simple harmonic motion; and electrostatic
energy of a charged capacitor. The behavior of materials in a non-uniform
magnetic ﬁeld; application of Kirchhoﬀ's junction rule; Lorentz
transformations; and Bernoulli's equation are also deliberated. This text
likewise covers the speed of electromagnetic waves; origins of quantum
physics; neutron activation analysis; and interference of light. This
publication is beneﬁcial to physics, engineering, and mathematics
students intending to acquire a general knowledge of physical laws and
conservation principles.
Classical Mechanics and Electrodynamics Jon Magne Leinaas
2018-12-10 The book gives a general introduction to classical theoretical
physics, in the ﬁelds of mechanics, relativity and electromagnetism. It is
analytical in approach and detailed in the derivations of physical
consequences from the fundamental principles in each of the ﬁelds. The
book is aimed at physics students in the last year of their undergraduate
or ﬁrst year of their graduate studies. The text is illustrated with many
ﬁgures, most of these in color. There are many useful examples and
exercises which complement the derivations in the text.
Classical Mechanics Martin W. McCall 2010-10-11 This new edition of
Classical Mechanics, aimed at undergraduate physics and engineering
students, presents ina user-friendly style an authoritative approach to the
complementary subjects of classical mechanics and relativity. The text
starts with a careful look at Newton's Laws, before applying them in one
dimension to oscillations and collisions. More advanced applications 2/4
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including gravitational orbits and rigid body dynamics - are discussed
after the limitations of Newton's inertial frames have been highlighted
through an exposition of Einstein's Special Relativity. Examples given
throughout are often unusual for an elementary text, but are made
accessible to the reader through discussion and diagrams. Updates and
additions for this new edition include: New vector notation in Chapter 1 An
enhanced discussion of equilibria in Chapter 2 A new section on a body
falling a large distance towards a gravitational source in Chapter 2 New
sections in Chapter 8 on general rotation about a ﬁxed principal axes,
simple examples of principal axes and principal moments of inertia and
kinetic energy of a body rotating about a ﬁxed axis New sections in
chapter 9: Foucault pendulum and free rotation of a rigid body; the latter
including the famous tennis racquet theorem Enhanced chapter
summaries at the end of each chapter Novel problems with numerical
answers A solutions manual is available at: www.wiley.com/go/mccall
Modern Classical Mechanics T. M. Helliwell 2020-12-10 Presents
classical mechanics as a thriving ﬁeld with strong connections to modern
physics, with numerous worked examples and homework problems.
Computational Methods for Physics Joel Franklin 2013-05-23 There is an
increasing need for undergraduate students in physics to have a core set
of computational tools. Most problems in physics beneﬁt from numerical
methods, and many of them resist analytical solution altogether. This
textbook presents numerical techniques for solving familiar physical
problems where a complete solution is inaccessible using traditional
mathematical methods. The numerical techniques for solving the
problems are clearly laid out, with a focus on the logic and applicability of
the method. The same problems are revisited multiple times using
diﬀerent numerical techniques, so readers can easily compare the
methods. The book features over 250 end-of-chapter exercises. A website
hosted by the author features a complete set of programs used to
generate the examples and ﬁgures, which can be used as a starting point
for further investigation. A link to this can be found at
www.cambridge.org/9781107034303.
Classical Mechanics Martin W. McCall 2011-01-06
Classical Theory of Electromagnetism Baldassare Di Bartolo
2004-08-25 The topics treated in this book are essentially those that a
graduate student of physics or electrical engineering should be familiar
with in classical electromagnetism. Each topic is analyzed in detail, and
each new concept is explained with examples. The text is self-contained
and oriented toward the student. It is concise and yet very detailed in
mathematical calculations; the equations are explicitly derived, which is
of great help to students and allows them to concentrate more on the
physics concepts, rather than spending too much time on mathematical
derivations. The introduction of the theory of special relativity is always a
challenge in teaching electromagnetism, and this topic is considered with
particular care. The value of the book is increased by the inclusion of a
large number of exercises.
Relativity: The Special and General Theory Albert Einstein
2021-07-09 Albert Einstein, a Nobel laureate, has changed the world with
his research and theories. He is regarded as the founder of modern
physics. Besides ‘Relativity’, he worked on Photoelectric eﬀect, Brownian
motion, Special relativity, and Mass-Energy equivalence (E=mc2). They
reformed the views on time, space and matter. Allert Einstein developed
the general theory of ‘Relativity’. He published ‘Relativity: The Special and
the General Theory’ in German. Its ﬁrst English translation was published
in 1920. The book deals with the special theory of relativity, the general
theory of relativity, and the considerations on the universe as a whole The
book gives an exact insight into the theory of Relativity. It covers, the
system of Co-ordinates; The Lorentz Transformation; The experiment of
Fizeau; Minkowski’s four dimensional space; The Gravitational Field;
Gaussian Co-ordinates; The structure of space, and lot many other
scientiﬁc concepts thus will be highly beneﬁcial to the Readers. A must
have book for everyone related to modern physics.
Einstein Gravity in a Nutshell A. Zee 2013-05-05 An ideal introduction
to Einstein's general theory of relativity This unique textbook provides an
accessible introduction to Einstein's general theory of relativity, a subject
of breathtaking beauty and supreme importance in physics. With his
trademark blend of wit and incisiveness, A. Zee guides readers from the
fundamentals of Newtonian mechanics to the most exciting frontiers of
research today, including de Sitter and anti-de Sitter spacetimes, KaluzaKlein theory, and brane worlds. Unlike other books on Einstein gravity,
this book emphasizes the action principle and group theory as guides in
constructing physical theories. Zee treats various topics in a spiral style
that is easy on beginners, and includes anecdotes from the history of
physics that will appeal to students and experts alike. He takes a friendly
advanced-mechanics-and-general-relativity-solutions-manual

approach to the required mathematics, yet does not shy away from more
advanced mathematical topics such as diﬀerential forms. The extensive
discussion of black holes includes rotating and extremal black holes and
Hawking radiation. The ideal textbook for undergraduate and graduate
students, Einstein Gravity in a Nutshell also provides an essential resource
for professional physicists and is accessible to anyone familiar with
classical mechanics and electromagnetism. It features numerous
exercises as well as detailed appendices covering a multitude of topics
not readily found elsewhere. Provides an accessible introduction to
Einstein's general theory of relativity Guides readers from Newtonian
mechanics to the frontiers of modern research Emphasizes symmetry and
the Einstein-Hilbert action Covers topics not found in standard textbooks
on Einstein gravity Includes interesting historical asides Features
numerous exercises and detailed appendices Ideal for students,
physicists, and scientiﬁcally minded lay readers Solutions manual
(available only to teachers)
Modern Classical Physics Kip S. Thorne 2017-09-05 A groundbreaking
text and reference book on twenty-ﬁrst-century classical physics and its
applications This ﬁrst-year graduate-level text and reference book covers
the fundamental concepts and twenty-ﬁrst-century applications of six
major areas of classical physics that every masters- or PhD-level physicist
should be exposed to, but often isn't: statistical physics, optics (waves of
all sorts), elastodynamics, ﬂuid mechanics, plasma physics, and special
and general relativity and cosmology. Growing out of a full-year course
that the eminent researchers Kip Thorne and Roger Blandford taught at
Caltech for almost three decades, this book is designed to broaden the
training of physicists. Its six main topical sections are also designed so
they can be used in separate courses, and the book provides an
invaluable reference for researchers. Presents all the major ﬁelds of
classical physics except three prerequisites: classical mechanics,
electromagnetism, and elementary thermodynamics Elucidates the
interconnections between diverse ﬁelds and explains their shared
concepts and tools Focuses on fundamental concepts and modern, realworld applications Takes applications from fundamental, experimental,
and applied physics; astrophysics and cosmology; geophysics,
oceanography, and meteorology; biophysics and chemical physics;
engineering and optical science and technology; and information science
and technology Emphasizes the quantum roots of classical physics and
how to use quantum techniques to elucidate classical concepts or simplify
classical calculations Features hundreds of color ﬁgures, some ﬁve
hundred exercises, extensive cross-references, and a detailed index An
online illustration package is available
Covariant Physics Moataz Emam 2021-02-21 A textbook for 2nd and 3rd
year undergraduate students using the fundamental principle of
covariance as a basis for studying classical mechanics, electrodynamics,
the special theory of relativity, and the general theory of relativity, before
moving on to more advanced topics of ﬁeld theory, diﬀerential forms, and
modiﬁed theories of gravity.
Intermediate Dynamics Patrick Hamill 2022-04-21 This advanced
undergraduate physics textbook presents an accessible treatment of
classical mechanics using plain language and clear examples. While
comprehensive, the book can be tailored to a one-semester course. An
early introduction of the Lagrangian and Hamiltonian formalisms gives
students an opportunity to utilize these important techniques in the easily
visualized context of classical mechanics. The inclusion of 321 simple inchapter exercises, 82 worked examples, 550 more challenging end-ofchapter problems, and 65 computational projects reinforce students'
understanding of key physical concepts and give instructors freedom to
choose from a wide variety of assessment and support materials. This
new edition has been reorganized. Numerous sections were rewritten.
New problems, a chapter on ﬂuid dynamics, and brief optional studies of
advanced topics such as general relativity and orbital mechanics have
been incorporated. Online resources include a solutions manual for
instructors, lecture slides, and a set of student-oriented video lectures.
A First Course in General Relativity Bernard F. Schutz 1985-01-31 This
textbook develops general relativity and its associated mathematics from
a minimum of prerequisites, leading to a physical understanding of the
theory in some depth.
Introduction to Classical Mechanics David Morin 2008-01-10 This textbook
covers all the standard introductory topics in classical mechanics,
including Newton's laws, oscillations, energy, momentum, angular
momentum, planetary motion, and special relativity. It also explores more
advanced topics, such as normal modes, the Lagrangian method,
gyroscopic motion, ﬁctitious forces, 4-vectors, and general relativity. It
contains more than 250 problems with detailed solutions so students can
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easily check their understanding of the topic. There are also over 350
unworked exercises which are ideal for homework assignments. Password
protected solutions are available to instructors at
www.cambridge.org/9780521876223. The vast number of problems alone
makes it an ideal supplementary text for all levels of undergraduate
physics courses in classical mechanics. Remarks are scattered throughout
the text, discussing issues that are often glossed over in other textbooks,
and it is thoroughly illustrated with more than 600 ﬁgures to help
demonstrate key concepts.
Special Relativity Michael Tsamparlis 2010-05-17 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.
Advanced Mechanics and General Relativity Joel Franklin 2010-07-08
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
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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
www.cambridge.org/9780521762458.
Problem Book in Relativity and Gravitation Alan P. Lightman 2017-09-01
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.
A Relativist's Toolkit Eric Poisson 2004-05-06 This 2004 textbook ﬁlls a
gap in the literature on general relativity by providing the advanced
student with practical tools for the computation of many physically
interesting quantities. The context is provided by the mathematical theory
of black holes, one of the most elegant, successful, and relevant
applications of general relativity. Among the topics discussed are
congruencies of timelike and null geodesics, the embedding of spacelike,
timelike and null hypersurfaces in spacetime, and the Lagrangian and
Hamiltonian formulations of general relativity. Although the book is selfcontained, it is not meant to serve as an introduction to general relativity.
Instead, it is meant to help the reader acquire advanced skills and
become a competent researcher in relativity and gravitational physics.
The primary readership consists of graduate students in gravitational
physics. It will also be a useful reference for more seasoned researchers
working in this ﬁeld.
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