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Introduction to Einstein’s Theory of Relativity Jan 18
2022 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.
The Genesis of General Relativity Apr 09 2021 This fourvolume work represents the most comprehensive
documentation and study of the creation of general
relativity. Einstein’s 1912 Zurich notebook is published
for the first time in facsimile and transcript and
commented on by today’s major historians of science.
Additional sources from Einstein and others, who from
the late 19th to the early 20th century contributed to this
monumental development, are presented here in
translation for the first time. The volumes offer detailed
commentaries and analyses of these sources that are based
on a close reading of these documents supplemented by
interpretations by the leading historians of relativity.
The Potential of Fields in Einstein's Theory of Gravitation
Jan 06 2021 This book presents a detailed study of the
Lanczos potential in general relativity by using tetrad
formalisms. It demonstrates that these formalisms offer
some simplifications over the tensorial methods, and
investigates a general approach to finding the Lanczos
potential for algebraic space–time by translating all the
tensorial relations concerning the Lanczos potential into
the language of tetrad formalisms and using the
Newman–Penrose and Geroch–Held–Penrose formalisms.
In addition, the book obtains the Lanczos potential for
perfect fluid space–time, and applies the results to
cosmological models of the universe. In closing, it
highlights other methods, apart from tetrad formalisms,

for finding the Lanczos potential, as well as further
applications of the Newman–Penrose formalism. Given its
scope, the book will be of interest to pure mathematicians,
theoretical physicists and cosmologists, and will provide
common ground for communication among these
scientific communities.
The Cauchy Problem in General Relativity Sep 14
2021 "The general theory of relativity is a theory of
manifolds equipped with Lorentz metrics and fields which
describe the matter content. Einstein's equations equate
the Einstein tensor (a curvature quantity associated with
the Lorentz metric) with the stress energy tensor (an
object constructed using the matter fields). In addition,
there are equations describing the evolution of the matter.
Using symmetry as a guiding principle, one is naturally
led to the Schwarzschild and Friedmann-LemaãitreRobertson-Walker solutions, modelling an isolated system
and the entire universe respectively. In a different
approach, formulating Einstein's equations as an initial
value problem allows a closer study of their solutions.
This book first provides a definition of the concept of
initial data and a proof of the correspondence between
initial data and development. It turns out that some initial
data allow non-isometric maximal developments,
complicating the uniqueness issue. The second half of the
book is concerned with this and related problems, such as
strong cosmic censorship. The book presents complete
proofs of several classical results that play a central role

in mathematical relativity but are not easily accessible to
those wishing to enter the subject. Prerequisites are a
good knowledge of basic measure and integration theory
as well as the fundamentals of Lorentz geometry. The
necessary background from the theory of partial
differential equations and Lorentz geometry is
included."--Publisher's description.
An Equation That Changed the World Jun 23 2022 An
imaginary conversation between Isaac Newton, Albert
Einstein, and a modern physicist provides insight on the
changes from classical physics to the theory of relativity
to quantum mechanics
3+1 Formalism in General Relativity Dec 17 2021 This
graduate-level, course-based text is devoted to the 3+1
formalism of general relativity, which also constitutes the
theoretical foundations of numerical relativity. The book
starts by establishing the mathematical background
(differential geometry, hypersurfaces embedded in spacetime, foliation of space-time by a family of space-like
hypersurfaces), and then turns to the 3+1 decomposition
of the Einstein equations, giving rise to the Cauchy
problem with constraints, which constitutes the core of
3+1 formalism. The ADM Hamiltonian formulation of
general relativity is also introduced at this stage. Finally,
the decomposition of the matter and electromagnetic field
equations is presented, focusing on the astrophysically
relevant cases of a perfect fluid and a perfect conductor
(ideal magnetohydrodynamics). The second part of the

book introduces more advanced topics: the conformal
transformation of the 3-metric on each hypersurface and
the corresponding rewriting of the 3+1 Einstein equations,
the Isenberg-Wilson-Mathews approximation to general
relativity, global quantities associated with asymptotic
flatness (ADM mass, linear and angular momentum) and
with symmetries (Komar mass and angular momentum).
In the last part, the initial data problem is studied, the
choice of spacetime coordinates within the 3+1
framework is discussed and various schemes for the time
integration of the 3+1 Einstein equations are reviewed.
The prerequisites are those of a basic general relativity
course with calculations and derivations presented in
detail, making this text complete and self-contained.
Numerical techniques are not covered in this book.
Beyond the World of Relativity to the World of
Invariance Jun 18 2019 James Clerk Maxwell turned the
scientific world upside down in the late nineteenth
century with his theory of electromagnetism, which
predicted that an electromagnetic wave would propagate
in vacuum with a constant speed. His prediction was at
odds with classical mechanics, and some scientists
devised new ideas to reconcile the discrepancy. One of
them was Albert Einstein, who proposed the theory of
relativity in the early twentieth century, which became a
pillar of science. The equation E = mc2 sparked a
revolution of perspectiveresulting in the perspective of
absolute time and space that had prevailed in Newtonian

mechanics being displaced by the perspective of
relativistic space-time in Einsteins theory. Thanh Giang
Nguyen, however, realized while studying the theory of
relativity that fundamental concepts in Newtonian
mechanics can also be used to show E = mc2, as outlined
in this book. Join the author on an incredible journey into
a distinct world that is defined by absolute space and time
when you go Beyond the World of Relativity to the World
of Invariance.
Einstein in Matrix Form Feb 19 2022 This book is an
introduction to the theories of Special and General
Relativity. The target audience are physicists, engineers
and applied scientists who are looking for an
understandable introduction to the topic - without too
much new mathematics. The fundamental equations of
Einstein's theory of Special and General Relativity are
derived using matrix calculus, without the help of tensors.
This feature makes the book special and a valuable tool
for scientists and engineers with no experience in the field
of tensor calculus. In part I the foundations of Special
Relativity are developed, part II describes the structure
and principle of General Relativity. Part III explains the
Schwarzschild solution of spherical body gravity and
examines the "Black Hole" phenomenon. Any necessary
mathematical tools are user friendly provided, either
directly in the text or in the appendices.
A Student's Guide to General Relativity Aug 01 2020 This
compact guide presents the key features of general

relativity, to support and supplement the presentation in
mainstream, more comprehensive undergraduate
textbooks, or as a re-cap of essentials for graduate
students pursuing more advanced studies. It helps students
plot a careful path to understanding the core ideas and
basics of differential geometry, as applied to general
relativity, without overwhelming them. While the guide
doesn't shy away from necessary technicalities, it
emphasises the essential simplicity of the main physical
arguments. Presuming a familiarity with special relativity
(with a brief account in an appendix), it describes how
general covariance and the equivalence principle motivate
Einstein's theory of gravitation. It then introduces
differential geometry and the covariant derivative as the
mathematical technology which allows us to understand
Einstein's equations of general relativity. The book is
supported by numerous worked exampled and problems,
and important applications of general relativity are
described in an appendix.
Albert Einstein Dec 05 2020 "Another standout in a
uniformly stellar series.” —Kirkus Reviews, starred
review “[An] engrossing and remarkably accessible
biography.” —The Horn Book Albert Einstein. His name
has become a synonym for genius. His wild case of
bedhead and playful sense of humor made him a media
superstar—the first, maybe only, scientist-celebrity. He
wasn't much for lab work; in fact he had a tendency to
blow up experiments. What he liked to do was think, not

in words but in "thought experiments". What was the
result of all his thinking? Nothing less than the
overturning of Newtonian physics. Once again, Kathleen
Krull delivers a witty and astute look at one of the true
Giants of Science and the turbulent times in which he
lived.
Introducing General Relativity Nov 04 2020 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, indepth 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 Infinite Universe of Einstein and Newton Jul 12 2021
After developing his Law of Gravitation, Newton came to
believe that the Universe was infinite and homogeneous
on a large scale. Einstein's original intuition was similar to
Newton's in that he thought our Universe was static,
infinite, isotropic and homogeneous. The field equations
of Einstein's general relativity are solved for this universe.
One of the three solutions found, the "infinite closed
universe", traps light within a finite portion of the
universe. This infinite closed universe model is shown to
fit all the data of the Hubble diagram better than the Big
Bang, and it fits the recent supernova data without having
to postulate mysterious dark energy. Using general
relativity and the physics which evolved from Newton,
the author finds the force of gravity between two point
particles. Utilizing this force and the infinite closed

universe model, the net force of gravity on a point
particle, in arbitrary motion, due to the uniform mass
distribution of the universe is calculated by an integration.
This net force of gravity is found to be equal to the force
of inertia. These calculations explain Newton's First Law,
Newton's Second Law, and the equivalence of inertial and
gravitational mass. In addition, by the extension of
Einstein's general relativity to two-body interactions
Newton's Third Law is elicited. These results show that
the cosmological redshift and the physics that we know
are likely the result of the uniform mass distribution of
our infinite closed universe and gravity alone.
The Evolution Problem in General Relativity Jun 30 2020
The main goal of this work is to revisit the proof of the
global stability of Minkowski space by D. Christodoulou
and S. Klainerman, [Ch-KI]. We provide a new selfcontained proof of the main part of that result, which
concerns the full solution of the radiation problem in
vacuum, for arbitrary asymptotically flat initial data sets.
This can also be interpreted as a proof of the global
stability of the external region of Schwarzschild
spacetime. The proof, which is a significant modification
of the arguments in [Ch-Kl], is based on a double null
foliation of spacetime instead of the mixed null-maximal
foliation used in [Ch-Kl]. This approach is more naturally
adapted to the radiation features of the Einstein equations
and leads to important technical simplifications. In the
first chapter we review some basic notions of differential

geometry that are sys tematically used in all the remaining
chapters. We then introduce the Einstein equations and
the initial data sets and discuss some of the basic features
of the initial value problem in general relativity. We shall
review, without proofs, well-established results
concerning local and global existence and uniqueness and
formulate our main result. The second chapter provides
the technical motivation for the proof of our main
theorem.
Relativity May 30 2020 This book describes Carmeli's
cosmological general and special relativity theory, along
with Einstein's general and special relativity. These
theories are discussed in the context of Moshe Carmeli's
original research, in which velocity is introduced as an
additional independent dimension. Four- and fivedimensional spaces are considered, and the fivedimensional braneworld theory is presented. The TullyFisher law is obtained directly from the theory, and thus it
is found that there is no necessity to assume the existence
of dark matter in the halo of galaxies, nor in galaxy
clusters.The book gives the derivation of the Lorentz
transformation, which is used in both Einstein's special
relativity and Carmeli's cosmological special relativity
theory. The text also provides the mathematical theory of
curved space?time geometry, which is necessary to
describe both Einstein's general relativity and Carmeli's
cosmological general relativity. A comparison between
the dynamical and kinematic aspects of the expansion of

the universe is made. Comparison is also made between
the Friedmann-Robertson-Walker theory and the Carmeli
theory. And neither is it necessary to assume the existence
of dark matter to correctly describe the expansion of the
cosmos.
God's Equation Sep 26 2022
E=Mc2 the God in Einstein and Zen Oct 03 2020 Why
is there so much suffering and evil in the world? Why
does a loving, all-knowing and all-powerful God allow it?
How can we find purpose, happiness, freedom, and
fulfillment amidst despair? In The God in Einstein and
Zen, author N.M. Reyes blends Albert Einsteins famed
equation (E = mc2) with Zen thought to provide a
profound and satisfying answer to the human condition
and human purpose. A thought-provoking, grand sweep of
history, philosophy, science, religion, and mysticism, The
God in Einstein and Zen shows how Einsteins profound
insights into the mystery of the universe and creation
resonates in Zens view of reality and human existence.
Reyes attempts to bridge the gap between science and
mysticism through an unexplored path. Presented in
simple, non-technical language, The God in Einstein and
Zen takes a candid and fearless journey into the human
condition. It provides the key to understanding lifes great
mysteries such as the existence of God, human suffering,
personal salvation, happiness, and human destiny.
Introduction to General Relativity, Black Holes, and
Cosmology Dec 25 2019 General Relativity is a beautiful

geometric theory, simple in its mathematical formulation
but leading to numerous consequences with striking
physical interpretations: gravitational waves, black holes,
cosmological models, and so on. This introductory
textbook is written for mathematics students interested in
physics and physics students interested in exact
mathematical formulations (or for anyone with a scientific
mind who is curious to know more of the world we live
in), recent remarkable experimental and observational
results which confirm the theory are clearly described and
no specialised physics knowledge is required. The
mathematical level of Part A is aimed at undergraduate
students and could be the basis for a course on General
Relativity. Part B is more advanced, but still does not
require sophisticated mathematics. Based on Yvonne
Choquet-Bruhat's more advanced text, General Relativity
and the Einstein Equations, the aim of this book is to give
with precision, but as simply as possible, the foundations
and main consequences of General Relativity. The first
five chapters from General Relativity and the Einstein
Equations have been updated with new sections and
chapters on black holes, gravitational waves, singularities,
and the Reissner-Nordstrom and interior Schwarzchild
solutions. The rigour behind this book will provide
readers with the perfect preparation to follow the great
mathematical progress in the actual development, as well
as the ability to model, the latest astrophysical and
cosmological observations. The book presents basic

General Relativity and provides a basis for understanding
and using the fundamental theory.
Numerical Relativity Jul 24 2022 Pedagogical
introduction to numerical relativity for students and
researchers entering the field, and interested scientists.
An Illustrated Guide to Relativity Nov 23 2019
Presents a step-by-step explanation of Einstein's Special
Theory of Relativity through a series of diagrams rather
than equations.
Challenging Modern Physics Mar 08 2021 Newton's
Laws held for 300 years until Einstein developed the
'special theory of relativity' in 1905. Experiments done
since then show anomalies in that theory. This book starts
with a description of the special theory of relativity. It is
shown that Einstein was not the first to derive the famous
equation E = mc2, which has become synonymous with
his name. Next, experimental evidence that cannot be
explained by special relativity is given. In the light of this
evidence, the two basic postulates of the special theory of
relativity on the behaviour of light are shown to be
untenable. A new theory (universal relativity) is
developed, which conforms to the experimental evidence.
The movement of a conductor near a pole of a magnet and
the movement of that pole near the conductor does not
always give the same result. It has been claimed that this
contradicts relativity theory. Experiments described in this
book show that it is not special relativity but another basic
law of physics that is contradicted - Faraday's Law. The

Big Bang theory of the beginning of the universe is
questioned and an alternative proposed. The source of
much of the mysterious missing 'dark matter' that has
been sought for decades by astronomers is located. An
explanation of the shapes of some galaxies is proffered.
This book presents an alternative to Einstein's special
theory of relativity, solves many problems left
unanswered by special relativity, gives a better fit to many
phenomena and experimental data and is more
philosophically appealing. It is recommended to all
people interested in fundamental issues of physics and
cosmology. Professor Andre Assis, Brazil The book treats
its subject properly, not just as an impersonal set of
equations, but rather as a developing saga full of human
triumph and failure. One learns from both experimental
results and simple logical argument that all is not well
with modern physics. Dr. Neal Graneau, Oxford
University, U.K. Irish engineer solves the dark secrets of
space. Sunday Times, U.K. Einstein got relativity theory
wrong. Bangkok Post, Thailand
General Relativity and the Einstein Equations Oct 27
2022 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.
How Einstein Found His Field Equations May 22 2022
Einstein's field equations of gravitation are a core element
of his general theory of relativity. In four short
communications to the Prussian Academy of Sciences in
Berlin in November 1015, we can follow the final steps
toward these equations and the resulting theory's
spectacular success in accounting for the anomalous
motion of Mercury's perihelion. This source book
provides an expert guide to these four groundbreaking
papers. Following an introductory essay placing these
papers in the context of the development of Einstein's
theory, it presents and analyzes, in addition to the four
papers of November 1915, a careful selection of (critical
excerpts from) papers, letters, and manuscripts
documenting the path that early on led Einstein to the
field equations of the first November 1915 paper, but then
took a turn away from them only to lead back to them in
the end. Drawing on extensive research at the Einstein
Papers Project and the Max Planck Institute for History of
Science, this volume traces the intricate interplay between

considerations of physics and considerations of
mathematics that guided Einstein along this path. It thus
presents a concise yet authoritative account of how
Einstein found his field equations, affording readers who
are prepared to immerse themselves in these intricacies a
unique glimpse of Einstein at work at the height of his
creative prowess. Highlights of this journey in Einstein's
footsteps include the crucial pages (with detailed
annotation) from the Zurich Notebook, the record of
Einstein's early search for field equation with his
mathematician friend Marcel Grossmann, and the
Einstein-Besso manuscript, documenting Einstein's
attempts with his friend and confidant Michele Besso to
explain the Mercury anomaly on the basis of the equations
that he and Grossmann had eventually settled on in the
Zurich Notebook.
Numerical Relativity Jun 11 2021 ' This book is
composed of two parts: First part describes basics in
numerical relativity, that is, the formulations and methods
for a solution of Einstein''s equation and general
relativistic matter field equations. This part will be helpful
for beginners of numerical relativity who would like to
understand the content of numerical relativity and its
background. The second part focuses on the application of
numerical relativity. A wide variety of scientific
numerical results are introduced focusing in particular on
the merger of binary neutron stars and black holes.
Contents:Preliminaries for Numerical

RelativityMethodology:Formulation for Initial-Value
Problems of General RelativityNumerical Methods for a
Solution of Einstein''s Evolution EquationMatter
Equations in General RelativityFormulations for Initial
Data, Equilibrium, and Quasi-EquilibriumExtracting
Gravitational WavesFinding Black
HolesApplications:Coalescence of Binary Compact
ObjectsGravitational Collapse to a Black HoleNon-Radial
Instability and Magnetohydrodynamics InstabilityHigherDimensional SimulationsConclusionAppendices:Killing
Vector and Frobenius'' TheoremNumerical Relativity in
Spherical SymmetryDecomposition by Spherical
HarmonicsLagrangian and Hamiltonian Formulations of
General RelativitySolutions of Riemann Problems in
Special Relativistic HydrodynamicsLandau–Lifshitz
Pseudo TensorLaws of Black Hole and Apparent
HorizonPost–Newtonian Results for Coalescing Compact
Binaries Readership: This book is suitable for advanced
ungraduate students, postgraduate students and
researchers who are interested in numerical relativity.
Keywords:Numerical Relativity;Black Hole;Neutron
Star;Gravitational Waves'
Ernst Equation and Riemann Surfaces Oct 23 2019 Exact
solutions to Einstein’s equations have been useful for the
understanding of general relativity in many respects. They
have led to such physical concepts as black holes and
event horizons, and helped to visualize interesting
features of the theory. This volume studies the solutions

to the Ernst equation associated to Riemann surfaces in
detail. In addition, the book discusses the physical and
mathematical aspects of this class analytically as well as
numerically.
Wormholes Explained Aug 13 2021 A wormhole is a
tube-like distortion of time and space connecting distant
places in the universe. Wormholes have been featured in
many movies, but can they really exist? Wormholes are a
prediction of scientific theories, and the precision of
mathematics allows them to be described, even before
they have ever been seen. Untangling complex physics
theories with accessible language and captivating
imagery, this book explores the development and
evaluation of scientific theories behind wormholes.
Supporting the Next Generation Science Standards'
emphasis on scientific collection and analysis of data and
evidence-based theories, this book will help students
grasp the importance of mathematical models of reality,
laying the groundwork for a deeper understanding of the
nature of science.
The God Equation Aug 21 2019 'A majestic story' David
Bodanis, Financial Times From the international
bestselling author of Physics of the Impossible and
Physics of the Future This is the story of a quest: to find a
Theory of Everything. Einstein dedicated his life to
seeking this elusive Holy Grail, a single, revolutionary
'god equation' which would tie all the forces in the
universe together, yet never found it. Some of the greatest

minds in physics took up the search, from Stephen
Hawking to Brian Greene. None have yet succeeded. In
The God Equation, renowned theoretical physicist Michio
Kaku takes the reader on a mind-bending ride through the
twists and turns of this epic journey: a mystery that has
fascinated him for most of his life. He guides us through
the key debates in modern physics, from Newton's law of
gravity via relativity and quantum mechanics to the latest
developments in string theory. It is a tale of dazzling
breakthroughs and crushing dead ends, illuminated by
Kaku's clarity, storytelling flair and infectious enthusiasm.
The object of the quest is now within sight: we are closer
than ever to achieving the most ambitious undertaking in
the history of science. If successful, the Theory of
Everything could simultaneously unlock the deepest
mysteries of space and time, and fulfil that most ancient
and basic of human desires - to understand the meaning of
our lives.
Gravitational Curvature Oct 15 2021 This classic text
and reference monograph applies modern differential
geometry to general relativity. A brief mathematical
introduction to gravitational curvature, it emphasizes the
subject's geometric essence and stresses the global aspects
of cosmology. Suitable for independent study as well as
for courses in differential geometry, relativity, and
cosmology. 1979 edition.
Discovering Relativity for Yourself Jul 20 2019
Discovering Relativity for yourself explains Einstein's

Theory of Relativity to readers who are daunted by the
standard mathematical approach to that profound theory.
For twenty years Sam Lilley taught this subject to adults
with no science background. Now he has written an
explanation of the theory that demands no prior
knowledge of mathematics or physics beyond an ability to
do simple arithmetic. The first quarter of the book uses no
more than arithmetic and a little simple geometry to
introduce some of the main concepts of the theory, as well
as discussing an impressive experimental test, which
comes down strongly in its favour. When eventually
further progress demands use of algebra and other
mathematical techniques, these are carefully explained in
a way that makes them accessible to absolute beginners,
using many new and unorthodox methods.
Relativiteit Mar 20 2022 De opsteller van de
relativiteitstheorie (1879-1955) behandelt ruimte- en
tijdproblemen en de geldigheid van basisnatuurwetten in
bewegende coördinaatstelsels.
Einstein's General Theory of Relativity Aug 25 2022 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.
Differential Forms and the Geometry of General
Relativity Apr 28 2020 Differential Forms and the
Geometry of General Relativity provides readers with a
coherent path to understanding relativity. Requiring little
more than calculus and some linear algebra, it helps
readers learn just enough differential geometry to grasp
the basics of general relativity. The book contains two
intertwined but distinct halves. Designed for advanced
undergraduate or beginning graduate students in
mathematics or physics, most of the text requires little
more than familiarity with calculus and linear algebra.
The first half presents an introduction to general relativity
that describes some of the surprising implications of
relativity without introducing more formalism than
necessary. This nonstandard approach uses differential
forms rather than tensor calculus and minimizes the use of
"index gymnastics" as much as possible. The second half
of the book takes a more detailed look at the mathematics
of differential forms. It covers the theory behind the
mathematics used in the first half by emphasizing a
conceptual understanding instead of formal proofs. The
book provides a language to describe curvature, the key
geometric idea in general relativity.

General Theory of Relativity May 10 2021 Einstein's
general theory of relativity requires a curved space for the
description of the physical world. If one wishes to go
beyond superficial discussions of the physical relations
involved, one needs to set up precise equations for
handling curved space. The well-established mathematical
technique that accomplishes this is clearly described in
this classic book by Nobel Laureate P.A.M. Dirac. Based
on a series of lectures given by Dirac at Florida State
University, and intended for the advanced undergraduate,
General Theory of Relativity comprises thirty-five
compact chapters that take the reader point-by-point
through the necessary steps for understanding general
relativity.
The Einstein Equations and the Large Scale Behavior
of Gravitational Fields Nov 16 2021 The book presents
state-of-the-art results on the analysis of the Einstein
equations and the large scale structure of their solutions. It
combines in a unique way introductory chapters and
surveys of various aspects of the analysis of the Einstein
equations in the large. It discusses applications of the
Einstein equations in geometrical studies and the physical
interpretation of their solutions. Open problems
concerning analytical and numerical aspects of the
Einstein equations are pointed out. Background material
on techniques in PDE theory, differential geometry, and
causal theory is provided.
The Einstein Theory of Relativity Sep 02 2020 Albert

Einstein (14 March 1879 – 18 April 1955) was a Germanborn theoretical physicist who developed the general
theory of relativity, one of the two pillars of modern
physics (alongside quantum mechanics). While best
known for his mass–energy equivalence formula E = mc2
(which has been dubbed "the world's most famous
equation"), he received the 1921 Nobel Prize in Physics
"for his services to theoretical physics, and especially for
his discovery of the law of the photoelectric effect". The
latter was pivotal in establishing quantum theory.Hendrik
Antoon Lorentz (18 July 1853 – 4 February 1928) was a
Dutch physicist who shared the 1902 Nobel Prize in
Physics with Pieter Zeeman for the discovery and
theoretical explanation of the Zeeman effect. He also
derived the transformation equations subsequently used
by Albert Einstein to describe space and time.
The Relativity and the Islam Feb 07 2021 This book
contains the meaning of the Lahoot, the special theory of
Relativity-Alberts Einstein Relativity-Equations
Derivation, a simple derivation of the relation E=MC
DEGREES2, the special theory equations, the fourth
dimension which is: The time, the general theory of
Relativity equations, another eight dimensions, the
creation from nothing theory, the derivation of the walk
year, the throne of Allah-the meaning of the skies and the
earth- An achieved research to find the number of the
stars in the milkyway galaxy, finding the distance
between the East and the West, the special Relativity and

the existance; which contains: The semiperson model, its
equation solution and finding of the speed of the angels
and the spirit, finding the speed of things near Allah,
Allah see from the point of view of the special theory of
relativity (of Einstein)-The proof of the existing of the
roads of the sky, the Il Imamalmahdi and the
transformation of the sunny years to Lunar and reverse,
the achieved research: There are no quantum mechanics,
finding the of magnitude of the parsec, finding the speed
of the door of the Janna-The-Paradise-Around The Earth,
the worlds, Albert Einstein, and s
Gravity Apr 21 2022 Best-selling, accessible physics-first
introduction to GR uses minimal new mathematics and
begins with the essential physical applications.
Our Universe-Infinite and Eternal Jan 26 2020 The field
equations of Einstein's General Relativity are solved for
an infinite universe with uniform density. One of the three
solutions, the Infinite Universe of Einstein and Newton,
fits all the data for the Hubble diagram better than the Big
Bang. Next, using general relativity and the physics that
evolved from Newton, the force of gravity between two
massive point particles is found. Utilizing this force and
the Infinite Universe of Einstein and Newton model, the
net force of gravity on a point particle in arbitrary motion,
due the uniform mass distribution of the universe, is
calculated by integration. This net force of gravity is
found to be equal to the Force of Inertia. These
calculations explain Newton's First Law, Newton's

Second Law, and the equivalence of inertial and
gravitational mass. The middle of the book deals with the
development of quantum mechanics. Here it is shown that
hidden within the classical mechanics of particles there is
the phase of a wave, associated with a particle, that moves
at the speed of a de Broglie wave. The form of the phase
of the wave is developed. Making use of the form of the
phase, the Hamilton-Jacobi equation for a particle is setup
to be solved using an integrating factor. The resulting
equation is manipulated directly into the form of the
Schrodinger equation. This development requires that the
particle Hamilton-Jacobi equation has a solution
whenever the Schrodinger equation has a solution and
vice versa. The classical wave function is then shown to
have exactly the same mathematical properties as the
quantum mechanical wave function, including the fact
that the absolute value squared of the classical wave
function has the mathematical properties of a probability
density. However, the interpretation that this is a
probability density for the particle is shown not to hold.
Lastly, the missing matter problem is resolved by showing
that the dynamics and the mass of a spiral galaxy are
better and more naturally explained by using ordinary
physics with ordinary interacting matter than they are by
postulating and using exotic weakly interacting dark
matter.
The Theory of Relativity Feb 25 2020 E=mc2 is the
world’s most famous equation. Discover the thought

process and physics behind general relativity and
Einstein’s contribution to science, in this authorized
edition. In this collection of his seven most important
essays on physics, Einstein guides his reader step-by-step
through the many layers of scientific theory that formed a
starting point for his discoveries. By both supporting and
refuting the theories and scientific efforts of his
predecessors, Einstein reveals in a clear voice the origins
and meaning of such significant topics as physics and
reality, the fundamentals of theoretical physics, the
common language of science, the laws of science and of
ethics, and an elementary derivation of the equivalence of
mass and energy. This remarkable collection allows the
general reader to understand not only the significance of
Einstein’s masterpiece, but also the brilliant mind behind
it. This authorized ebook features a new introduction by
Neil Berger and an illustrated biography of Albert
Einstein, which includes rare photos and never-beforeseen documents from the Albert Einstein Archives at the
Hebrew University of Jerusalem.
The Road to Relativity Sep 21 2019 An annotated
facsimile edition of Einstein's handwritten manuscript on
the foundations of general relativity This richly annotated
facsimile edition of "The Foundation of General
Relativity" introduces a new generation of readers to
Albert Einstein's theory of gravitation. Written in 1915,
this remarkable document is a watershed in the history of
physics and an enduring testament to the elegance and

precision of Einstein's thought. Presented here is a
beautiful facsimile of Einstein's original handwritten
manuscript, along with its English translation and an
insightful page-by-page commentary that places the work
in historical and scientific context. Hanoch Gutfreund and
Jürgen Renn's concise introduction traces Einstein's
intellectual odyssey from special to general relativity, and
their essay "The Charm of a Manuscript" provides a
delightful meditation on the varied afterlife of Einstein's
text. Featuring a foreword by John Stachel, this handsome
edition also includes a biographical glossary of the figures
discussed in the book, a comprehensive bibliography,
suggestions for further reading, and numerous photos and
illustrations throughout.
Einstein's Relativity and Beyond Mar 28 2020 The
purposes of this book are (1) to explore and expound
relativity physics and four-dimensional symmetry from
the logically simplest viewpoint by making one single
postulate instead of two; and (2) to indicate the simplest
generalization of the Lorentz transformation in order to
cope with frames with constant linear accelerations. The
fundamentally new ideas of the first purpose are
developed on the basis of the term paper of a Harvard
physics undergraduate. They lead to an unexpected
affirmative answer to the long-standing question of
whether it is possible to construct a relativity theory
without postulating the constancy of the speed of light and
retaining only the first postulate of special relativity. This

question was discussed in the early years following the
discovery of special relativity by many physicists,
including Ritz, Tolman, Kunz, Comstock and Pauli, all of
whom obtained negative answers. Furthermore, the new
theory of relativity indicates the truly universal and
fundamental constants in physics, and provides a broad
view of relativistic physics beyond special relativity. It
substantiates the view and sheds light on the
understanding that the four-dimensional symmetry
framework can accommodate many different concepts of
physical time, including common time and Reichenbach's
general concept of time. This logically simplest viewpoint
of relativity allows a natural extension of the physics of
particles and fields from inertial frames to noninertial
frames in which the speed of light is not constant. New
predictions in physics resulting from this new viewpoint
are discussed. The book is based on papers by the author
and his collaborators in Physics Letters A, Nuovo
Cimento B, and Physical Review A and D.
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