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this is a textbook on classical mechanics at the intermediate level but its main purpose
is to serve as an introduction to a new mathematical language for physics called
geometric algebra mechanics is most commonly formulated today in terms of the
vector algebra developed by the american physicist j willard gibbs but for some
applications of mechanics the algebra of complex numbers is more efficient than
vector algebra while in other applica tions matrix algebra works better geometric
algebra integrates all these algebraic systems into a coherent mathematical language
which not only retains the advantages of each special algebra but possesses powerful
new capabilities this book covers the fairly standard material for a course on the
mechanics of particles and rigid bodies however it will be seen that geometric algebra
brings new insights into the treatment of nearly every topic and produces
simplifications that move the subject quickly to advanced levels that has made it
possible in this book to carry the treatment of two major topics in mechanics well
beyond the level of other textbooks a few words are in order about the unique

treatment of these two topics namely rotational dynamics and celestial mechanics

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
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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 Il understand them in detail the primary focus on the readers needs is also visible
in dozens of small features that you 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 Il 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

this book is written with the belief that classical mechanics as a theoretical discipline
possesses an inherent beauty depth and richness that far transcends its immediate
applications in mechanical systems these properties are manifested by and large
through the coherence and elegance of the mathematical structure underlying the
discipline and are eminently worthy of being communicated to physics students at the
earliest stage possible this volume is therefore addressed mainly to advanced
undergraduate and beginning graduate physics students who are interested in the
application of modern mathematical methods in classical mechanics in particular those
derived from the fields of topology and differential geometry and also to the
occasional mathematics student who is interested in important physics applications of
these areas of mathematics its main purpose is to offer an introductory and broad
glimpse of the majestic edifice of the mathematical theory of classical dynamics not
only in the time honored analytical tradition of newton laplace lagrange hamilton
jacobi and whittaker but also the more topological geometrical one established by
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poincare and enriched by birkhoff lyapunov smale siegel kolmogorov arnold and

moser as well as many others

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 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

the study of mechanics plays a central role in physics for a whole variety of reasons it
was one of the earliest of the quantitative sciences and had immediate practical
applications these ranged from the study of the motion of projectiles in warfare to
the motion of the planets predicting the seasons eclipses etc at the present time even
though superseded on the very small scale by quantum theory and on the very large

scale by the theory of relativity the mechanics of newton is perfectly adequate for
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treating a wide spectrum of problems from the etic theory of gases to the motion of
space vehicles furthermore the science of mechanics is regarded by many as the
epitome of a good scientific theory and for this reason is studied by philosophers and
social scientists alike as an exemplar of the scientific method we shall commence in
chapter 1 with a brief historical outline of the development of mechanics mentioning
the names and dates of the main participants and summarizing their contributions
preface vii chapter 1 newton s laws 11 historical introduction primitive ideas about
mechanics were exemplified by the state ments of aristotle 384 322 be who asserted
that a force was necessary to maintain motion furthermore he believed that there
were different laws for heavenly and earthly bodies

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 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
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mathematics it assumes some basic prior knowledge of the fundamental concepts

and reasonable familiarity with elementary differential and integral calculus

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 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

offers arigorous mathematical treatment of mechanics as a text or reference revisits
beautiful classical material including gyroscopes precessions spinning tops effects of
rotation of the earth on gravity motions and variational principles employs
mathematics not only as a unifying language but also to exemplify its role as a

catalyst behind new concepts and discoveries

hundreds of novel and innovative computer algebra recipes will enable readers
starting at the second year undergraduate level to easily and rapidly solve and explore
most problems they encounter in their classical mechanics studies using the powerful
computer algebra system maple release 8 no prior knowledge of maple is presumed
the relevant command structures are explained on a need to know basis as the recipes
are developed this new problem solving guide can serve in the classroom or for self

study for reference or as a text for an on line course

this widly used text teaches analytical mechanics the first chapter in the study of
theoretical physics its methods and ideas are crucially important as they form the
basis of all other branches of theoretical physics including quantum mechanics
statistical physics and field theory most of the problems are original to this book
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this book provides an introduction to geometric algebra as a unified language for
physics and mathematics it contains extensive applications to classical mechanics in a
textbook format suitable for courses at an intermediate level the text is supported by
more than 200 diagrams to help develop geometrical and physical intuition besides
covering the standard material for a course on the mechanics of particles and rigid
bodies the book introduces new coordinate free methods for rotational dynamics and
orbital mechanics developing these subjects to a level well beyond that of other
textbooks these methods have been widely applied in recent years to biomechanics
and robotics to computer vision and geometric design to orbital mechanics in
government and industrial space programs as well as to other branches of physics the
book applies them to the major perturbations in the solar system including the
planetary perturbations of mercury s perihelion geometric algebra integrates
conventional vector algebra along with its established notations into a system with all
the advantages of quaternions and spinors thus it increases the power of the
mathematical language of classical mechanics while bringing it closer to the language
of quantum mechanics this book systematically develops purely mathematical
applications of geometric algebra useful in physics including extensive applications to
linear algebra and transformation groups it contains sufficient material for a course on
mathematical topics alone the second edition has been expanded by nearly a hundred
pages on relativistic mechanics the treatment is unique in its exclusive use of
geometric algebra and in its detailed treatment of spacetime maps collisions motion in
uniform fields and relativistic precession it conforms with einstein s view that the
special theory of relativity is the culmination of developments in classical mechanics

revised this is a textbook on classical mechanics at the intermediate level but its main
purpose is to serve as an introduction to a new mathematical language for physics
called geometric algebra mechanics is most commonly formulated today in terms of
the vector algebra developed by the american physicist j willard gibbs but for some
applications of mechanics the algebra of complex numbers is more efficient than
vector algebra while in other applications matrix algebra works better geometric

algebra integrates all these algebraic systems into a coherent mathematical language
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which not only retains the advantages of each special algebra but possesses powerful
new capabilities this book covers the fairly standard material for a course on the
mechanics of particles and rigid bodies however it will be seen that geometric algebra
brings new insights into the treatment of nearly every topic and produces
simplifications that move the subject quickly to advanced levels that has made it
possible in this book to carry the treatment of two major topics in mechanics well
beyond the level of other textbooks a few words are in order about the unique

treatment of these two topics namely rotational dynamics and celestial mechanics

classical mechanics focuses on the use of calculus to solve problems in classical
mechanics topics covered include motion in one dimension and three dimensions the
harmonic oscillator vector algebra and vector calculus and systems of particles
coordinate systems and central forces are also discussed along with rigid bodies and
lagrangian mechanics comprised of 13 chapters this book begins with a crash course or
brief refresher in the basic computer language and its immediate application to solving
the harmonic oscillator the discussion then turns to kinematics and dynamics in one
dimension three dimensional harmonic oscillators moving and rotating coordinate
systems and central forces in relation to potential energy and angular momentum
subsequent chapters deal with systems of particles and rigid bodies as well as statics
lagrangian mechanics and fluid mechanics the last chapter is devoted to the theory of
special relativity and addresses concepts such as spacetime coordinates simultaneity
lorentz transformations and the doppler effect this monograph is written to help

students learn to use calculus effectively to solve problems in classical mechanics

many different mathematical methods and concepts are used in classical mechanics
differential equations and phase ftows smooth mappings and manifolds lie groups and
lie algebras symplectic geometry and ergodic theory many modern mathematical
theories arose from problems in mechanics and only later acquired that axiomatic
abstract form which makes them so hard to study in this book we construct the
mathematical apparatus of classical mechanics from the very beginning thus the
reader is not assumed to have any previous knowledge beyond standard courses in

analysis differential and integral calculus differential equations geometry vector
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spaces vectors and linear algebra linear operators quadratic forms with the help of
this apparatus we examine all the basic problems in dynamics including the theory of
oscillations the theory of rigid body motion and the hamiltonian formalism the author
has tried to show the geometric qualitative aspect of phenomena in this respect the
book is closer to courses in theoretical mechanics for theoretical physicists than to
traditional courses in theoretical mechanics as taught by mathematicians

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 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 two particle collisions and the wave equation

this classic text enables students to make connections between classical and modern
physics an indispensable part of a physicist s education in this new edition beams
medal winner charles poole and john safko have updated the text to include the latest
topics applications and notation to reflect today s physics curriculum they introduce
students to the increasingly important role that nonlinearities play in contemporary
applications of classical mechanics new numerical exercises help students to develop
skills in how to use computer techniques to solve problems in physics mathematical
techniques are presented in detail so that the text remains fully accessible to students

who have not had an intermediate course in classical mechanics

classical mechanics a computational approach with examples using python and
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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
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