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Gregory's Classical Mechanics is a major new textbook
for undergraduates in mathematics and physics. It is a
thorough, self-contained and highly readable account of
a subject many students find difficult. The author's clear
and systematic style promotes a good understanding of
the subject: each concept is motivated and illustrated by
worked examples, while problem sets provide plenty of
practice for understanding and technique. Computer
assisted problems, some suitable for projects, are also
included. The book is structured to make learning the
subject easy; there is a natural progression from core
topics to more advanced ones and hard topics are
treated with particular care. A theme of the book is the
importance of conservation principles. These appear first
in vectorial mechanics where they are proved and
applied to problem solving. They reappear in analytical
mechanics, where they are shown to be related to
symmetries of the Lagrangian, culminating in Noether's
theorem.
This book introduces Tanzanian students to the
fascinating world of Mechanics - the science of motion
and equilibrium. Concepts of mechanics namely vector
and scalar quantities, forces, the laws of motion, work,
energy, the conservation laws, gravitation, circular,
orbital and oscillatory motions cut across not only most
branches of physics such as electromagnetism, atomic,
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molecular,
nuclear, astro and space physics, but are also
applied to most branches of engineering and technology.
This makes mechanics an important component of
physics which students must master well at an early
stage before branching to various career options. That is
why undergraduate programs in sciences at most
universities offer mandatory courses on basic mechanics
within the ?rst year of study. This book meets the needs
of students and academics at the entry level courses.
This book covers three crucial subareas of mechanics
namely Kinematics, Newtonian mechanics and
Lagrangian mechanics. Chapter 1 covers introductory
aspects. Kinematics is discussed in chapter 2. Newton's
laws of motion are introduced in chapter 3. Chapter 4
deals with the conservation of linear momentum. Work,
energy and power are covered in chapter 5. Circular
motion, Gravitation and planetary motion, and
oscillations are covered in chapters 6, 7 and 8
respectively. Chapter 9 presents the aspects of rigid
body dynamics, and Lagrangian mechanics is introduced
in chapter 10, which lays a foundation for advanced
courses in mechanics. The language of physics is
universal, and the book is suited to students globally.
However, the book recognises and addresses the
speci?c needs of students in African Universities. There
is a marked heterogeneity in the background of students
ranging from those who are well prepared to those who
are not so well prepared. The book meets the needs of
all students. It presents detailed explanations of dif?cultto-grasp topics with the help of simple but clearly drawn
and labeled diagrams. The discussions and conclusions
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laws, etc., are highlighted. A unique feature of the book
is a number of ‘Recipes’ which give students tailor
made guidance to problems solving. Application of the
recipe is illustrated by a solved example, followed by a
similar exercise for students to practice. There are a
large number of problems and exercises at the end of
each chapter to further sharpen their skills.
Featuring state-of-the-art computer based technology
throughout, this comprehensive book on classical
mechanics bridges the gap between introductory physics
and quantum mechanics, statistical mechanics and
optics--giving readers a strong basis for their work in
applied and pure sciences.KEY TOPICS: Introduces
Mathcad, using it in to do mathematical calculations,
solve problems, make plots and graphs, and generally
provide more in-depth coverage and a better
understanding of physics. Pays special attention to such
topics of modern interest as nonlinear oscillators, central
force motion, collisions in CMCS, and horizontal wind
circulation. MARKET: For physicists and astronomers.
This problem book is ideal for high-school and college
students in search of practice problems with detailed
solutions. All of the standard introductory topics in
mechanics are covered: kinematics, Newton's laws,
energy, momentum, angular momentum, oscillations,
gravity, and fictitious forces. The introduction to each
chapter provides an overview of the relevant concepts.
Students can then warm up with a series of multiplechoice questions before diving into the free-response
problems which constitute the bulk of the book. The first
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few problems
results/theorems that are useful when solving other
problems. While the book is calculus-based, it can also
easily be used in algebra-based courses. The problems
that require calculus (only a sixth of the total number) are
listed in an appendix, allowing students to steer clear of
those if they wish. Additional details: (1) Features 150
multiple-choice questions and nearly 250 free-response
problems, all with detailed solutions. (2) Includes 350
figures to help students visualize important concepts. (3)
Builds on solutions by frequently including
extensions/variations and additional remarks. (4) Begins
with a chapter devoted to problem-solving strategies in
physics. (5) A valuable supplement to the assigned
textbook in any introductory mechanics course.
This book is, in essence, an updated and revised version
of an earlier textbook, Newtonian Mechanics, written
about fifteen years ago by one of us (APF) and published
in 1971. The book has been significantly changed in
emphasis as well as length. Our aim has been to
produce a mechanics text, suitable for use at beginning
university level, for students who have a background
typified by the British sixth-form level in physics and
mathematics. We hope, however, that the book will also
be found useful in the teaching of mechanics at the
upper levels of the secondary schools themselves.
Calculus is freely used from the outset. In making the
present revision we have drastically cut down on the
amount of historical and more discursive material.
Nevertheless, our goal has been to present classical
mechanics as physics, not as applied mathematics.
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Although
we begin at the beginning, we have aimed at
developing the basic principles and their applications as
rapidly as seemed reasonable, so that by the end of the
book students will be able to feel that they have achieved
a good working knowledge of the subject and can tackle
fairly sophisticated problems. To help with this process,
each chapter is followed by a good number of exercises,
some of them fairly challenging. We shall be very
grateful to receive comments and corrections from those
who use this book.
This book is a short introduction to classical field theory,
most suitable for undergraduate students who have had
at least intermediate-level courses in electromagnetism
and classical mechanics. The main theme of the book is
showcasing role of fields in mediating action-at-adistance interactions. Suitable technical machinery is
developed to explore at least some aspect of each of the
four known fundamental forces in nature. Beginning with
the physically-motivated introduction to field theory, the
text covers the relativistic formulation of
electromagnetism in great detail so that aspects of
gravity and the nuclear interaction not usually
encountered at the undergraduate level can be covered
by using analogies with familiar electromagentism.
Special topics such as the behavior of gravity in extra,
compactified dimensions, magnetic monopoles and
electromagnetic duality, and the Higgs mechanism are
also briefly considered.
This is the fifth edition of a well-established textbook. It is
intended to provide a thorough coverage of the
fundamental principles and techniques of classical
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an old subject that is at the base of all of
physics, but in which there has also in recent years been
rapid development. The book is aimed at undergraduate
students of physics and applied mathematics. It
emphasizes the basic principles, and aims to progress
rapidly to the point of being able to handle physically and
mathematically interesting problems, without getting
bogged down in excessive formalism. Lagrangian
methods are introduced at a relatively early stage, to get
students to appreciate their use in simple contexts. Later
chapters use Lagrangian and Hamiltonian methods
extensively, but in a way that aims to be accessible to
undergraduates, while including modern developments
at the appropriate level of detail. The subject has been
developed considerably recently while retaining a truly
central role for all students of physics and applied
mathematics.This edition retains all the main features of
the fourth edition, including the two chapters on
geometry of dynamical systems and on order and chaos,
and the new appendices on conics and on dynamical
systems near a critical point. The material has been
somewhat expanded, in particular to contrast continuous
and discrete behaviours. A further appendix has been
added on routes to chaos (period-doubling) and related
discrete maps. The new edition has also been revised to
give more emphasis to specific examples worked out in
detail.Classical Mechanics is written for undergraduate
students of physics or applied mathematics. It assumes
some basic prior knowledge of the fundamental concepts
and reasonable familiarity with elementary differential
and integral calculus.
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Learning
classical mechanics doesn’t have to be hard What
if there was a way to learn classical mechanics without all the
usual fluff? What if there were a book that allowed you to see
the whole picture and not just tiny parts of it? Thoughts like
this are the reason that No-Nonsense Classical Mechanics
now exists. What will you learn from this book? Get to know
all fundamental mechanics concepts — Grasp why we can
describe classical mechanics using the Lagrangian formalism,
the Newtonian formalism, or the Hamiltonian formalism and
how these frameworks are connected.Learn to describe
classical mechanics mathematically — Understand the
meaning and origin of the most important equations:
Newton's second law, the Euler-Lagrange equation and
Hamilton's equations.Master the most important classical
mechanics systems — Read fully annotated, step-by-step
calculations and understand the general algorithm we use to
describe them.Get an understanding you can be proud of —
Learn about beautiful and deep insights like Noether's
theorem or Liouville's theorem and how classical mechanics
emerges in a proper limit of special relativity, quantum
mechanics and general relativity. No-Nonsense Classical
Mechanics is the most student-friendly book on classical
nechanics ever written. Here’s why. First of all, it's is nothing
like a formal university lecture. Instead, it’s like a casual
conservation with a more experienced student. This also
means that nothing is assumed to be “obvious” or “easy to
see”.Each chapter, each section, and each page focuses
solely on the goal to help you understand. Nothing is
introduced without a thorough motivation and it is always
clear where each equation comes from.The book contains no
fluff since unnecessary content quickly leads to confusion.
Instead, it ruthlessly focuses on the fundamentals and makes
sure you’ll understand them in detail. The primary focus on
the readers’ needs is also visible in dozens of small features
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won’t find in any other textbook In total, the book
contains more than 100 illustrations that help you understand
the most important concepts visually. In each chapter, you’ll
find fully annotated equations and calculations are done
carefully step-by-step. This makes it much easier to
understand what’s going on in.Whenever a concept is used
that was already introduced previously there is a short
sidenote that reminds you where it was first introduced and
often recites the main points. In addition, there are summaries
at the beginning of each chapter that make sure you won’t
get lost.
The book covers the traditional classical mechanics and then
introduces nonlinear oscillations and chaos. These subjects,
particularly chaos, have become very important in the recent
years and are now being included in courses in Physics and
elsewhere. Even within classical mechanics subjects such as
nearly circular orbits, virial theorem, anharmonic oscillator
and precession and nutation of the earth have been included
to make the book suit varied requirements. The book can be
adopted for foundation courses on classical mechanics at
graduate and post-graduate levels in physics, mathematics
and astronomy and wherever else classical mechanics may
be a requirement.A large number of problems interspersed
throughout the text will induce the students to test the
knowledge they had acquired before proceeding further.
Another important feature is the appendix which contains
some computer programs with essential instructions for
solving integrals and differential equations and for plotting
phase trajectories and strange attractors on the computer
screen so that a student could draw these graphs
independently.The short biographical sketches of great
scientists and mathematicians who made important
contributions to the subject might inspire some readers to
look up the detailed biographies to gain some insight the way
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develops.
This textbook teaches classical mechanics as one of the
foundations of physics. It describes the mechanical stability
and motion in physical systems ranging from the molecular to
the galactic scale. Aside from the standard topics of
mechanics in the physics curriculum, this book includes an
introduction to the theory of elasticity and its use in selected
modern engineering applications, e.g. dynamic mechanical
analysis of viscoelastic materials. The text also covers many
aspects of numerical mechanics, ranging from the solution of
ordinary differential equations, including molecular dynamics
simulation of many particle systems, to the finite element
method. Attendant Mathematica programs or parts thereof
are provided in conjunction with selected examples.
Numerous links allow the reader to connect to related
subjects and research topics. Among others this includes
statistical mechanics (separate chapter), quantum mechanics,
space flight, galactic dynamics, friction, and vibration
spectroscopy. An introductory chapter compiles all essential
mathematical tools, ranging from coordinates to complex
numbers. Completely solved problems and examples
facilitate a thorough understanding of the material.
This textbook takes a broad yet thorough approach to
mechanics, aimed at bridging the gap between classical
analytic and modern differential geometric approaches to the
subject. Developed by the authors from over 30 years of
teaching experience, the presentation is designed to give
students an overview of the many different models used
through the history of the field—from Newton to
Hamilton—while also painting a clear picture of the most
modern developments. The text is organized into two parts.
The first focuses on developing the mathematical framework
of linear algebra and differential geometry necessary for the
remainder of the book. Topics covered include tensor
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Euclidean and symplectic vector spaces, differential
manifolds, and absolute differential calculus. The second part
of the book applies these topics to kinematics, rigid body
dynamics, Lagrangian and Hamiltonian dynamics,
Hamilton–Jacobi theory, completely integrable systems,
statistical mechanics of equilibrium, and impulsive dynamics,
among others. This new edition has been completely revised
and updated and now includes almost 200 exercises, as well
as new chapters on celestial mechanics, one-dimensional
continuous systems, and variational calculus with
applications. Several Mathematica® notebooks are available
to download that will further aid students in their
understanding of some of the more difficult material. Unique
in its scope of coverage and method of approach, Classical
Mechanics with Mathematica® will be useful resource for
graduate students and advanced undergraduates in applied
mathematics and physics who hope to gain a deeper
understanding of mechanics.
Classical Mechanics with MATLAB Applications is an
essential resource for the advanced undergraduate taking
introduction to classical mechanics. Filled with
comprehensive examples and thorough descriptions, this text
guides students through the complex topics of rigid body
motion, moving coordinate systems, Lagrange's equations,
small vibrations, and the special theory of relativity. Step-bystep illustrations and examples and computational physics
tools further enhance learning and understanding by
demonstrating accessible ways of obtaining mathematical
solutions. In addition to the numerous examples throughout,
each chapter contains a section of MATLAB code to
introduce the topic of programming scripts and their
modification for the reproduction of graphs and simulations.
A clear introduction to chaotic phenomena for undergraduate
students in science, engineering, and mathematics.
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This textbook
at a level intermediate between the typical undergraduate and
advanced graduate level. This text describes the background
and tools for use in the fields of modern physics, such as
quantum mechanics, astrophysics, particle physics, and
relativity. Students who have had basic undergraduate
classical mechanics or who have a good understanding of the
mathematical methods of physics will benefit from this book.

The text material in the present volume is designed
to be a more or less self-contained introduction to
Newtonian mechanics, such that a student with little
or no grounding in the subject can, by beginning at
the beginning, be brought gradually to a level of
considerable proficiency.
Never HIGHLIGHT a Book Again! Virtually all of the
testable terms, concepts, persons, places, and
events from the textbook are included. Cram101 Just
the FACTS101 studyguides give all of the outlines,
highlights, notes, and quizzes for your textbook with
optional online comprehensive practice tests. Only
Cram101 is Textbook Specific. Accompanys:
9780521876223 .
The book deals with the mechanics of particles and
rigid bodies. It is written for the undergraduate
students of physics and meets the syllabus
requirements of most Indian universities. It also
covers the entire syllabus on classical/analytical
mechanics for various national and state level
examinations like NET, GATE and SLET. Some of
the topics in the book are included in the curricula of
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applied mathematics in several institutions as
well.KEY FEATURES• Main emphasis is on the
evolution of the subject, the underlying ideas, the
concepts, the laws and the mathematical methods•
Written in the style of classroom teaching so that the
students may benefit from it by way of self-study•
Step-by-step derivation of concepts, with each step
clearly numbered• Concepts explained with the help
of relevant examples to aid understanding
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 - 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
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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
Supplementary textbook for all levels of
undergraduate physics courses in classical
mechanics.
Introduction to Classical MechanicsWith Problems
and SolutionsCambridge University Press
Classical Dynamics of Particles and Systems
presents a modern and reasonably complete
account of the classical mechanics of particles,
systems of particles, and rigid bodies for physics
students at the advanced undergraduate level. The
book aims to present a modern treatment of classical
mechanical systems in such a way that the transition
to the quantum theory of physics can be made with
the least possible difficulty; to acquaint the student
with new mathematical techniques and provide
sufficient practice in solving problems; and to impart
to the student some degree of sophistication in
handling both the formalism of the theory and the
operational technique of problem solving. Vector
methods are developed in the first two chapters and
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are used throughout the book. Other chapters cover
the fundamentals of Newtonian mechanics, the
special theory of relativity, gravitational attraction
and potentials, oscillatory motion, Lagrangian and
Hamiltonian dynamics, central-force motion, twoparticle collisions, and the wave equation.
This textbook aims to provide a clear and concise set of
lectures that take one from the introduction and application of
Newton's laws up to Hamilton's principle of stationary action
and the lagrangian mechanics of continuous systems. An
extensive set of accessible problems enhances and extends
the coverage.It serves as a prequel to the author's recently
published book entitled Introduction to Electricity and
Magnetism based on an introductory course taught sometime
ago at Stanford with over 400 students enrolled. Both lectures
assume a good, concurrent, course in calculus and familiarity
with basic concepts in physics; the development is otherwise
self-contained.A good introduction to the subject allows one
to approach the many more intermediate and advanced texts
with better understanding and a deeper sense of appreciation
that both students and teachers alike can share.
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
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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.
This book provides a rapid overview of the basic methods and
concepts in mechanics for beginning Ph.D. students and
advanced undergraduates in applied mathematics or related
fields. It is based on a graduate course given in 2006-07 at
the Courant Institute of Mathematical Sciences. Among other
topics, the book introduces Newton's law, action principles,
Hamilton-Jacobi theory, geometric wave theory, analytical
and numerical statistical mechanics, discrete and continuous
quantum mechanics, and quantum path-integral methods.
The focus is on fundamental mathematical methods that
provide connections between seemingly unrelated subjects.
An example is Hamilton-Jacobi theory, which appears in the
calculus of variations, in Fermat's principle of classical
mechanics, and in the geometric theory of dispersive
wavetrains. The material is developed in a sequence of
simple examples and the book can be used in a onesemester class on classical, statistical, and quantum
mechanics. Some familiarity with differential equations is
required but otherwise the book is self-contained. In
particular, no previous knowledge of physics is assumed.
Titles in this series are co-published with the Courant Institute
of Mathematical Sciences at New York University.
A Wall Street Journal Best Book of 2013 If you ever regretted
not taking physics in college--or simply want to know how to
think like a physicist--this is the book for you. In this
bestselling introduction, physicist Leonard Susskind and
hacker-scientist George Hrabovsky offer a first course in
physics and associated math for the ardent amateur.
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Challenging,
lucid, and concise, The Theoretical Minimum
provides a tool kit for amateur scientists to learn physics at
their own pace.
Classical Mechanics: A Computational Approach with
Examples using Python and Mathematica provides a unique,
contemporary introduction to classical mechanics, with a
focus on computational methods. In addition to providing
clear and thorough coverage of key topics, this textbook
includes integrated instructions and treatments of
computation. Full of pedagogy, it contains both analytical and
computational example problems within the body of each
chapter. The example problems teach readers both analytical
methods and how to use computer algebra systems and
computer programming to solve problems in classical
mechanics. End-of-chapter problems allow students to hone
their skills in problem solving with and without the use of a
computer. The methods presented in this book can then be
used by students when solving problems in other fields both
within and outside of physics. It is an ideal textbook for
undergraduate students in physics, mathematics, and
engineering studying classical mechanics. Features: Gives
readers the "big picture" of classical mechanics and the
importance of computation in the solution of problems in
physics Numerous example problems using both analytical
and computational methods, as well as explanations as to
how and why specific techniques were used Online resources
containing specific example codes to help students learn
computational methods and write their own algorithms A
solutions manual is available via the Routledge Instructor Hub
and extra code is available via the Support Material tab
TV artist and teacher Hazel Soan is well known for her
watercolours of Africa. This illustrated guide is both a safari
through her beloved southern Africa and an instructional
journey through a range of subjects, showing different ways
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to see and
paint them. Aimed at the more practised painter,
this is an useful book for the reader looking to add adventure
to their painting. Focusing on the popular medium of
watercolour, Hazel travels through South Africa, Namibia,
Botswana and Zimbabwe, getting to know her destinations by
painting them. As the journey unfolds, she presents a series
of painting projects.
This is an intuitively motivated presentation of many topics in
classical mechanics and related areas of control theory and
calculus of variations. All topics throughout the book are
treated with zero tolerance for unrevealing definitions and for
proofs which leave the reader in the dark. Some areas of
particular interest are: an extremely short derivation of the
ellipticity of planetary orbits; a statement and an explanation
of the "tennis racket paradox"; a heuristic explanation (and a
rigorous treatment) of the gyroscopic effect; a revealing
equivalence between the dynamics of a particle and statics of
a spring; a short geometrical explanation of Pontryagin's
Maximum Principle, and more. In the last chapter, aimed at
more advanced readers, the Hamiltonian and the momentum
are compared to forces in a certain static problem. This gives
a palpable physical meaning to some seemingly abstract
concepts and theorems. With minimal prerequisites consisting
of basic calculus and basic undergraduate physics, this book
is suitable for courses from an undergraduate to a beginning
graduate level, and for a mixed audience of mathematics,
physics and engineering students. Much of the enjoyment of
the subject lies in solving almost 200 problems in this book.
This upper-level undergraduate and beginning graduate
textbook primarily covers the theory and application of
Newtonian and Lagrangian, but also of Hamiltonian
mechanics. In addition, included are elements of continuum
mechanics and the accompanying classical field theory,
wherein four-vector notation is introduced without explicit
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to special relativity. The author's writing style
attempts to ease students through the primary and secondary
results, thus building a solid foundation for understanding
applications. Numerous examples illustrate the material and
often present alternative approaches to the final results.
Classical Mechanics is a clear introduction to the subject,
combining a user-friendly style with an authoritative approach,
whilst requiring minimal prerequisite mathematics - only
elementary calculus and simple vectors are presumed. The
text starts with a careful look at Newton's Laws, before
applying them in one dimension to oscillations and collisions.
More advanced applications - including gravitational orbits,
rigid body dynamics and mechanics in rotating frames - are
deferred until after the limitations of Newton's inertial frames
have been highlighted through an exposition of Einstein's
Special Relativity. The examples given throughout are often
unusual for an elementary text, although they are made
accessible through discussion and diagrams. Complete
revision summaries are given at the end of each chapter,
together with problems designed to be both illustrative and
challenging. Features: * Comprehensive introduction to
classical mechanics and relativity * Many novel examples,
e.g. stability of the universe, falling cats, crickets bats and
snooker * Includes many problems with numerical answers *
Revision notes at the end of each chapter
This is the fifth edition of a well-established textbook. It is
intended to provide a thorough coverage of the fundamental
principles and techniques of classical mechanics, an old
subject that is at the base of all of physics, but in which there
has also in recent years been rapid development. The book is
aimed at undergraduate students of physics and applied
mathematics. It emphasizes the basic principles, and aims to
progress rapidly to the point of being able to handle physically
and mathematically interesting problems, without getting
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down in excessive formalism. Lagrangian methods
are introduced at a relatively early stage, to get students to
appreciate their use in simple contexts. Later chapters use
Lagrangian and Hamiltonian methods extensively, but in a
way that aims to be accessible to undergraduates, while
including modern developments at the appropriate level of
detail. The subject has been developed considerably recently
while retaining a truly central role for all students of physics
and applied mathematics. This edition retains all the main
features of the fourth edition, including the two chapters on
geometry of dynamical systems and on order and chaos, and
the new appendices on conics and on dynamical systems
near a critical point. The material has been somewhat
expanded, in particular to contrast continuous and discrete
behaviours. A further appendix has been added on routes to
chaos (period-doubling) and related discrete maps. The new
edition has also been revised to give more emphasis to
specific examples worked out in detail. Classical Mechanics is
written for undergraduate students of physics or applied
mathematics. It assumes some basic prior knowledge of the
fundamental concepts and reasonable familiarity with
elementary differential and integral calculus. Contents: Linear
MotionEnergy and Angular MomentumCentral Conservative
ForcesRotating FramesPotential TheoryThe Two-Body
ProblemMany-Body SystemsRigid BodiesLagrangian
MechanicsSmall Oscillations and Normal ModesHamiltonian
MechanicsDynamical Systems and Their GeometryOrder and
Chaos in Hamiltonian
SystemsAppendices:VectorsConicsPhase Plane Analysis
Near Critical PointsDiscrete Dynamical Systems — Maps
Readership: Undergraduates in physics and applied
mathematics.
A classic textbook on the principles of Newtonian mechanics
for undergraduate students, accompanied by numerous
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examples and problems.
This second edition is ideal for classical mechanics courses
for first- and second-year undergraduates with foundation
skills in mathematics.
The new edition of a classic text that concentrates on
developing general methods for studying the behavior of
classical systems, with extensive use of computation. We
now know that there is much more to classical mechanics
than previously suspected. Derivations of the equations of
motion, the focus of traditional presentations of mechanics,
are just the beginning. This innovative textbook, now in its
second edition, concentrates on developing general methods
for studying the behavior of classical systems, whether or not
they have a symbolic solution. It focuses on the phenomenon
of motion and makes extensive use of computer simulation in
its explorations of the topic. It weaves recent discoveries in
nonlinear dynamics throughout the text, rather than
presenting them as an afterthought. Explorations of
phenomena such as the transition to chaos, nonlinear
resonances, and resonance overlap to help the student
develop appropriate analytic tools for understanding. The
book uses computation to constrain notation, to capture and
formalize methods, and for simulation and symbolic analysis.
The requirement that the computer be able to interpret any
expression provides the student with strict and immediate
feedback about whether an expression is correctly
formulated. This second edition has been updated
throughout, with revisions that reflect insights gained by the
authors from using the text every year at MIT. In addition,
because of substantial software improvements, this edition
provides algebraic proofs of more generality than those in the
previous edition; this improvement permeates the new
edition.
This book constructs the mathematical apparatus of classical
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mechanics
from the beginning, examining basic problems in
dynamics like the theory of oscillations and the Hamiltonian
formalism. The author emphasizes geometrical
considerations and includes phase spaces and flows, vector
fields, and Lie groups. Discussion includes qualitative
methods of the theory of dynamical systems and of
asymptotic methods like averaging and adiabatic invariance.
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