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This text is a major revision of An Introduction to Thermodynamics, Kinetic Theory, and
Statistical Mechanics by Francis Sears. The general approach has been unaltered and
the level remains much the same, perhaps being increased somewhat by greater
coverage. The text is particularly useful for advanced undergraduates in physics and
engineering who have some familiarity with calculus.

This is a textbook for the standard undergraduate-level course in thermal physics. The
book explores applications to engineering, chemistry, biology, geology, atmospheric
science, astrophysics, cosmology, and everyday life.

This title builds from basic principles to advanced techniques, and covers the major
phenomena, methods, and results of time-dependent systems. It is a pedagogic
introduction, a comprehensive reference manual, and an original research monograph--
Exceptionally articulate treatment of negative temperatures, relativistic effects, black
hole thermodynamics, gravitational collapse, much more. Over 100 problems with
worked solutions. Geared toward advanced undergraduates and graduate students.
Introductory Statistical Thermodynamics is a text for an introductory one-semester
course in statistical thermodynamics for upper-level undergraduate and graduate

students in physics and engineering. Tphe Bgok offers a high level of detail in derivations
age



Online Library Heat Thermodynamics And Statistical Physics Concepts
Theory Applications And Problems

of all equations and results. This information is necessary for students to grasp difficult
concepts in physics that are needed to move on to higher level courses. The text is
elementary, self contained, and mathematically well-founded, containing a number of
problems with detailed solutions to help students to grasp the more difficult theoretical
concepts. Beginning chapters place an emphasis on quantum mechanics Includes
problems with detailed solutions and a number of detailed theoretical derivations at the
end of each chapter Provides a high level of detail in derivations of all equations and
results
This text presents the two complementary aspects of thermal physics as an integrated
theory of the properties of matter. Conceptual understanding is promoted by thorough
development of basic concepts. In contrast to many texts, statistical mechanics,
including discussion of the required probability theory, is presented first. This provides a
statistical foundation for the concept of entropy, which is central to thermal physics. A
unique feature of the book is the development of entropy based on Boltzmann's 1877
definition; this avoids contradictions or ad hoc corrections found in other texts. Detailed
fundamentals provide a natural grounding for advanced topics, such as black-body
radiation and quantum gases. An extensive set of problems (solutions are available for
lecturers through the OUP website), many including explicit computations, advance the
core content by probing essential concepts. The text is designed for a two-semester
undergraduate course but can be adapted for one-semester courses emphasizing
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either aspect of thermal physics. It is also suitable for graduate study.
This book is a printed edition of the Special Issue "Thermodynamics and Statistical
Mechanics of Small Systems" that was published in Entropy
A completely revised edition that combines a comprehensive coverage of statistical and
thermal physics with enhanced computational tools, accessibility, and active learning
activities to meet the needs of today's students and educators This revised and
expanded edition of Statistical and Thermal Physics introduces students to the
essential ideas and techniques used in many areas of contemporary physics. Ready-to-
run programs help make the many abstract concepts concrete. The text requires only a
background in introductory mechanics and some basic ideas of quantum theory,
discussing material typically found in undergraduate texts as well as topics such as
fluids, critical phenomena, and computational techniques, which serve as a natural
bridge to graduate study. Completely revised to be more accessible to students
Encourages active reading with guided problems tied to the text Updated open source
programs available in Java, Python, and JavaScript Integrates Monte Carlo and
molecular dynamics simulations and other numerical techniques Self-contained
introductions to thermodynamics and probability, including Bayes' theorem A fuller
discussion of magnetism and the Ising model than other undergraduate texts Treats
ideal classical and quantum gases within a uniform framework Features a new chapter
on transport coefficients and linear response theory Draws on findings from
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contemporary research Solutions manual (available only to instructors)

Clearly connects macroscopic and microscopic thermodynamics and explains non-equilibrium
behavior in kinetic theory and chemical kinetics.

This book provides a comprehensive presentation of the basics of statistical physics. The first
part explains the essence of statistical physics and how it provides a bridge between
microscopic and macroscopic phenomena, allowing one to derive quantities such as entropy.
Here the author avoids going into details such as Liouville’s theorem or the ergodic theorem,
which are difficult for beginners and unnecessary for the actual application of the statistical
mechanics. In the second part, statistical mechanics is applied to various systems which,
although they look different, share the same mathematical structure. In this way readers can
deepen their understanding of statistical physics. The book also features applications to
guantum dynamics, thermodynamics, the Ising model and the statistical dynamics of free
spins.

Introduction -- Temperature -- The equation of state -- The first law of thermodynamics -- Work
and heat in various systems -- Heat capacities of gases -- Solids, liquids, and change of phase
-- Heat engines and the second law -- Entropy and the second law -- The steam engine and
the refrigerator -- Thermodynamic methods -- Applications of the general relations --
Applications to various systems -- The physics of low temperatures -- Entropy and probability --
Classical statistical mechanics -- Advent of the quantum theory -- Quantum statistics --
Applications to various systems.

Heat Thermodynamics and Statistical PhysicsS. Chand Publishing

Thermal Physics of the Atmosphere offers a concise and thorough introduction on how basic
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thermodynamics naturally leads on to advanced topics in atmospheric physics. The book starts
by covering the basics of thermodynamics and its applications in atmospheric science. The
later chapters describe major applications, specific to more specialized areas of atmospheric
physics, including vertical structure and stability, cloud formation, and radiative processes. The
book concludes with a discussion of non-equilibrium thermodynamics as applied to the
atmosphere. This book provides a thorough introduction and invaluable grounding for
specialised literature on the subject. Introduces a wide range of areas associated with
atmospheric physics Starts from basic level thermal physics Ideally suited for readers with a
general physics background Self-assessment questions included for each chapter
Supplementary website to accompany the book

This book contains a modern selection of about 200 solved problems and examples arranged
in a didactic way for hands-on experience with course work in a standard advanced
undergraduate/first-year graduate class in thermodynamics and statistical physics. The
principles of thermodynamics and equilibrium statistical physics are few and simple, but their
application often proves more involved than it may seem at first sight. This book is a
comprehensive complement to any textbook in the field, emphasizing the analogies between
the different systems, and paves the way for an in-depth study of solid state physics, soft
matter physics, and field theory.

This text provides a modern introduction to the main principles of thermal physics,
thermodynamics and statistical mechanics. The key concepts are presented and new ideas are
illustrated with worked examples as well as description of the historical background to their

discovery.
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This textbook familiarizes the students with the general laws of thermodynamics, kinetic theory
& statistical physics, and their applications to physics. Conceptually strong, it is flourished with
numerous figures and examples to facilitate understanding of concepts. Written primarily for
B.Sc. Physics students, this textbook would also be a useful reference for students of
engineering.

Volume 5.

This book provides a comprehensive exposition of the theory of equilibrium
thermodynamics and statistical mechanics at a level suitable for well-prepared
undergraduate students. The fundamental message of the book is that all results in
equilibrium thermodynamics and statistical mechanics follow from a single unprovable
axiom — namely, the principle of equal a priori probabilities — combined with elementary
probability theory, elementary classical mechanics, and elementary quantum
mechanics.

Thermodynamics is not the oldest of sciences. Mechanics can make that claim.
Thermodynamicsisaproductofsomeofthegreatestscienti?cmindsofthel9thand 20th
centuries. But it is suf?ciently established that most authors of new textbooks in
thermodynamics ?nd it necessary to justify their writing of yet another textbook. | ?nd
this an unnecessary exercise because of the centrality of thermodynamics as a science
in physics, chemistry, biology, and medicine. | do acknowledge, however, that
instruction in thermodynamics often leaves the student in a confused state. My attempt
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in this book is to present thermodynamics in as simple and as uni?ed a form as
possible. As teachers we identify the failures of our own teachers and attempt to correct
them. Although | personally acknowledge with a deep gratitude the appreciation for
thermodynamics that | found as an undergraduate, | also realize that my teachers did
not convey to me the sweeping grandeur of thermodynamics. Speci?cally the s- plicity
and the power that James Clerk Maxwell found in the methods of Gibbs were not part
of my undergraduate experience. Unfortunately some modern authors also seem to
miss this central theme, choosing instead to introduce the thermodynamic potentials as
only useful functions at various points in the development.
Providing a broad review of many techniques and their application to condensed matter
systems, this book begins with a review of thermodynamics and statistical mechanics,
before moving onto real and imaginary time path integrals and the link between
Euclidean guantum mechanics and statistical mechanics. A detailed study of the Ising,
gauge-Ising and XY models is included. The renormalization group is developed and
applied to critical phenomena, Fermi liquid theory and the renormalization of field
theories. Next, the book explores bosonization and its applications to one-dimensional
fermionic systems and the correlation functions of homogeneous and random-bond
Ising models. It concludes with Bohnm—Pines and Chern—Simons theories applied to the
guantum Hall effect. Introducing the reader to a variety of techniques, it opens up vast
areas of condensed matter theory for both graduate students and researchers in

Page 7/19



Online Library Heat Thermodynamics And Statistical Physics Concepts
Theory Applications And Problems

theoretical, statistical and condensed matter physics.
The Manchester Physics Series General Editors: D. J. Sandiford; F. Mandl; A. C.
Phillips Department of Physics and Astronomy, University of Manchester Properties of
Matter B. H. Flowers and E. Mendoza Optics Second Edition F. G. Smith and J. H.
Thomson Statistical Physics Second Edition E. Mandl| Electromagnetism Second
Edition I. S. Grant and W. R. Phillips Statistics R. J. Barlow Solid State Physics Second
Edition J. R. Hook and H. E. Hall Quantum Mechanics F. Mand| Particle Physics
Second Edition B. R. Martin and G. Shaw The Physics of Stars Second Edition A. C.
Phillips Computing for Scientists R. J. Barlow and A. R. Barnett Statistical Physics,
Second Edition develops a unified treatment of statistical mechanics and
thermodynamics, which emphasises the statistical nature of the laws of
thermodynamics and the atomic nature of matter. Prominence is given to the Gibbs
distribution, leading to a simple treatment of quantum statistics and of chemical
reactions. Undergraduate students of physics and related sciences will find this a
stimulating account of the basic physics and its applications. Only an elementary
knowledge of kinetic theory and atomic physics, as well as the rudiments of quantum
theory, are presupposed for an understanding of this book. Statistical Physics, Second
Edition features: A fully integrated treatment of thermodynamics and statistical
mechanics. A flow diagram allowing topics to be studied in different orders or omitted
altogether. Optional "starred" and highlighted sections containing more advanced and
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specialised material for the more ambitious reader. Sets of problems at the end of each
chapter to help student understanding. Hints for solving the problems are given in an
Appendix.
From the reviews: "This book excels by its variety of modern examples in solid state
physics, magnetism, elementary particle physics [...] | can recommend it strongly as a
valuable source, especially to those who are teaching basic statistical physics at our
universities." Physicalia
This Book Emphasises The Development Of Problem Solving Skills In Undergraduate
Science And Engineering Students.The Book Provides More Than 350 Solved
Examples With Complete Step-By-Step Solutions As Well As Around 100 Practice
Problems With Answers.Also Explains The Basic Theory, Principles, Equations And
Formulae For A Quick Understanding And Review. Can Serve Both As A Useful Text
And Companion Book To Those Pre-Paring For Various Examinations In Physics.
This book is devoted to a discussion of some of the basic physical concepts and
methods useful in the description of situations involving systems which consist of very
many particulars. It attempts, in particular, to introduce the reader to the disciplines of
thermodynamics, statistical mechanics, and kinetic theory from a unified and modern
point of view. The presentation emphasizes the essential unity of the subject matter and
develops physical insight by stressing the microscopic content of the theory.
Statistical physics and thermodynamics describe the behaviour of systems on the
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macroscopic scale. Their methods are applicable to a wide range of phenomena: from
heat engines to chemical reactions, from the interior of stars to the melting of ice.
Indeed, the laws of thermodynamics are among the most universal ones of all laws of
physics. Yet this subject can prove difficult to grasp. Many view thermodynamics as
merely a collection of ad hoc recipes, or are confused by unfamiliar novel concepts,
such as the entropy, which have little in common with the deterministic theories to
which students have got accustomed in other areas of physics. This text provides a
concise yet thorough introduction to the key concepts which underlie statistical physics
and thermodynamics. It begins with a review of classical probability theory and
guantum theory, as well as a careful discussion of the notions of information and
entropy, prior to embarking on the development of statistical physics proper. The crucial
steps leading from the microscopic to the macroscopic domain are rendered
transparent. In particular, the laws of thermodynamics are shown to emerge as natural
consequences of the statistical framework. While the emphasis is on clarifying the basic
concepts, the text also contains a wealth of applications and classroom-tested
exercises, covering all major topics of a standard course on statistical physics and
thermodynamics.
This textbook facilitates students’ ability to apply fundamental principles and concepts
in classical thermodynamics to solve challenging problems relevant to industry and
everyday life. It also introduces the reader to the fundamentals of statistical mechanics,
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including understanding how the microscopic properties of atoms and molecules, and
their associated intermolecular interactions, can be accounted for to calculate various
average properties of macroscopic systems. The author emphasizes application of the
fundamental principles outlined above to the calculation of a variety of thermodynamic
properties, to the estimation of conversion efficiencies for work production by heat
interactions, and to the solution of practical thermodynamic problems related to the
behavior of non-ideal pure fluids and fluid mixtures, including phase equilibria and
chemical reaction equilibria. The book contains detailed solutions to many challenging
sample problems in classical thermodynamics and statistical mechanics that will help
the reader crystallize the material taught. Class-tested and perfected over 30 years of
use by nine-time Best Teaching Award recipient Professor Daniel Blankschtein of the
Department of Chemical Engineering at MIT, the book is ideal for students of Chemical
and Mechanical Engineering, Chemistry, and Materials Science, who will benefit greatly
from in-depth discussions and pedagogical explanations of key concepts. Distills critical
concepts, methods, and applications from leading full-length textbooks, along with the
author’'s own deep understanding of the material taught, into a concise yet rigorous
graduate and advanced undergraduate text; Enriches the standard curriculum with
succinct, problem-based learning strategies derived from the content of 50 lectures
given over the years in the Department of Chemical Engineering at MIT; Reinforces
concepts covered with detailed solutions to illuminating and challenging homework
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problems.
Concepts and relationships in thermal and statistical physics form the foundation for
describing systems consisting of macroscopically large numbers of particles.
Developing microscopic statistical physics and macroscopic classical thermodynamic
descriptions in tandem, Statistical and Thermal Physics: An Introduction provides
insight into basic concepts at an advanced undergraduate level. Highly detailed and
profoundly thorough, this comprehensive introduction includes exercises within the text
as well as end-of-chapter problems. The first section of the book covers the basics of
equilibrium thermodynamics and introduces the concepts of temperature, internal
energy, and entropy using ideal gases and ideal paramagnets as models. The chemical
potential is defined and the three thermodynamic potentials are discussed with use of
Legendre transforms. The second section presents a complementary microscopic
approach to entropy and temperature, with the general expression for entropy given in
terms of the number of accessible microstates in the fixed energy, microcanonical
ensemble. The third section emphasizes the power of thermodynamics in the
description of processes in gases and condensed matter. Phase transitions and critical
phenomena are discussed phenomenologically. In the second half of the text, the fourth
section briefly introduces probability theory and mean values and compares three
statistical ensembles. With a focus on quantum statistics, the fifth section reviews the
guantum distribution functions. Ideal Fermi and Bose gases are considered in separate
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chapters, followed by a discussion of the "Planck" gas for photons and phonons. The
sixth section deals with ideal classical gases and explores nonideal gases and spin
systems using various approximations. The final section covers special topics,
specifically the density matrix, chemical reactions, and irreversible thermodynamics.
This introductory textbook for standard undergraduate courses in thermodynamics has
been completely rewritten to explore a greater number of topics, more clearly and
concisely. Starting with an overview of important quantum behaviours, the book
teaches students how to calculate probabilities in order to provide a firm foundation for
later chapters. It introduces the ideas of classical thermodynamics and explores them
both in general and as they are applied to specific processes and interactions. The
remainder of the book deals with statistical mechanics. Each topic ends with a boxed
summary of ideas and results, and every chapter contains numerous homework
problems, covering a broad range of difficulties. Answers are given to odd-numbered
problems, and solutions to even-numbered problems are available to instructors at
www.cambridge.org/9781107694927.
Statistical thermodynamics and the related domains of statistical physics and quantum
mechanics are very important in many fields of research, including plasmas, rarefied
gas dynamics, nuclear systems, lasers, semiconductors, superconductivity, ortho- and
para-hydrogen, liquid helium, and so on. Statistical Thermodynamics: Understanding
the Properties of Macroscopic Systems provides a detailed overview of how to apply
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statistical principles to obtain the physical and thermodynamic properties of
macroscopic systems. Intended for physics, chemistry, and other science students at
the graduate level, the book starts with fundamental principles of statistical physics,
before diving into thermodynamics. Going further than many advanced textbooks, it
includes Bose-Einstein, Fermi-Dirac statistics, and Lattice dynamics as well as
applications in polaron theory, electronic gas in a magnetic field, thermodynamics of
dielectrics, and magnetic materials in a magnetic field. The book concludes with an
examination of statistical thermodynamics using functional integration and Feynman
path integrals, and includes a wide range of problems with solutions that explain the
theory.
All macroscopic systems consist ultimately of atoms obeying the laws of quantum
mechanics. That premise forms the basis for this comprehensive text, intended for a
first upper-level course in statistical and thermal physics. Reif emphasizes that the
combination of microscopic concepts with some statistical postulates leads readily to
conclusions on a purely macroscopic level. The authors writing style and penchant for
description energize interest in condensed matter physics as well as provide a
conceptual grounding with information that is crystal clear and memorable. Reif first
introduces basic probability concepts and statistical methods used throughout all of
physics. Statistical ideas are then applied to systems of particles in equilibrium to
enhance an understanding of the basic notions of statistical mechanics, from which
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derive the purely macroscopic general statements of thermodynamics. Next, he turns to
the more complicated equilibrium situations, such as phase transformations and
guantum gases, before discussing nonequilibrium situations in which he treats transport
theory and dilute gases at varying levels of sophistication. In the last chapter, he
addresses some general questions involving irreversible processes and fluctuations. A
large amount of material is presented to facilitate students later access to more
advanced works, to allow those with higher levels of curiosity to read beyond the
minimum given on a topic, and to enhance understanding by presenting several ways
of looking at a particular question. Formatting within the text either signals material that
instructors can assign at their own discretion or highlights important results for easy
reference to them. Additionally, by solving many of the 230 problems contained in the
text, students activate and embed their knowledge of the subject matter.
In this clear and concise introduction to thermodynamics andstatistical mechanics the
reader, who will have some previousexposure to thermodynamics, will be guided
through each of the twodisciplines separately initially to provide an in-
depthunderstanding of the area and thereafter the connection between thetwo is
presented and discussed. In addition, mathematical techniques are introduced at
appropriatetimes, highlighting such use as: exact and inexact differentials,partial
derivatives, Caratheodory's theorem, Legendretransformation, and combinatory
analysis. * Emphasis is placed equally on fundamentals and applications * Several
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problems are included
Well respected, widely used volume presents problems and full solutions related to a
wide range of topics in thermodynamics, statistical physics, statistical mechanics.
Suitable for undergraduates and graduate students, self-study, reference. 1989 edition.
This book provides a solid introduction to the classical and statistical theories of
thermodynamics while assuming no background beyond general physics and advanced
calculus. Though an acquaintance with probability and statistics is helpful, it is not
necessary. Providing a thorough, yet concise treatment of the phenomenological basis
of thermal physics followed by a presentation of the statistical theory, this book
presupposes no exposure to statistics or guantum mechanics. It covers several
important topics, including a mathematically sound presentation of classical
thermodynamics; the kinetic theory of gases including transport processes; and
thorough, modern treatment of the thermodynamics of magnetism. It includes up-to-
date examples of applications of the statistical theory, such as Bose-Einstein
condensation, population inversions, and white dwarf stars. And, it also includes a
chapter on the connection between thermodynamics and information theory. Standard
International units are used throughout.An important reference book for every
professional whose work requires and understanding of thermodynamics: from
engineers to industrial designers.y
Four-part treatment covers principles of quantum statistical mechanics, systems
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composed of independent molecules or other independent subsystems, and systems of
interacting molecules, concluding with a consideration of quantum statistics.
An introduction to thermal physics which combines both a macroscopic and
microscopic approach for each method, giving a basis for further studies of the
properties of matter, whether from a thermodynamic or statistical angle.
Well respected and widely used, this volume presents problems and full solutions
related to a wide range of topics in thermodynamics, statistical physics, and statistical
mechanics. The text is intended for instructors, undergraduates, and graduate students
of mathematics, physics, chemistry, and engineering. Twenty-eight chapters, each
prepared by an expert, proceed from simpler to more difficult subjects. Similarly, the
early chapters are easier than the later ones, making the book ideal for independent
study. Subjects begin with the laws of thermodynamics and statistical theory of
information and of ensembles, advancing to the ideal classical gases of polyatomic
molecules, non-electrolyte liquids and solutions, and surfaces. Subsequent chapters
explore imperfect classical and quantum gas, phase transitions, cooperative
phenomena, Green function methods, the plasma, transport in gases and metals,
Nyquist's theorem and its generalizations, stochastic methods, and many other topics.
This textbook brings together the fundamentals of the macroscopic and microscopic
aspects of thermal physics by presenting thermodynamics and statistical mechanics as
complementary theories based on small numbers of postulates. The book is designed
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to give the instructor flexibility in structuring courses for advanced undergraduates
and/or beginning graduate students and is written on the principle that a good text
should also be a good reference. The presentation of thermodynamics follows the logic
of Clausius and Kelvin while relating the concepts involved to familiar phenomena and
the modern student's knowledge of the atomic nature of matter. Another unique aspect
of the book is the treatment of the mathematics involved. The essential mathematical
concepts are briefly reviewed before using them, and the similarity of the mathematics
to that employed in other fields of physics is emphasized. The text gives in depth
treatments of low density gases, harmonic solids, magnetic and dielectric materials,
phase transitions, and the concept of entropy. The microcanonical, canonical, and
grand canonical ensembles of statistical mechanics are derived and used as the
starting point for the analysis of fluctuations, blackbody radiation, the Maxwell
distribution, Fermi-Dirac statistics, Bose-Einstein condensation, and the statistical basis
of computer simulations. Supplementary material including PowerPoint slides and
detailed worked solutions can be downloaded online at http://booksupport.wiley.com
Lectures on Theoretical Physics, Volume V: Thermodynamics and Statistical
Mechanics discusses the significant developments and problems in the study of
thermodynamics and statistical mechanics. This volume contains five chapters. The first
two chapters provide an overview of the various aspects and applications of
thermodynamics. Chapter IIl contains a preliminary introduction to statistical
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mechanics, with an emphasis on the Brownian motion, which is the most important
example of statistical fluctuations. Chapter IV describes the Boltzmann’s original form
of combinatorial method, in which the molecules of a gas are endowed with a physically
real existence. This chapter also considers the various numerical combinations that
govern the way in which the mutually indistinguishable particles are distributed over the
states constituting the substance of the statistics. Chapter V explores the behavior of
molecules in perfect gases following the course of historical development. This chapter
covers an exact formulation of the kinetic theory of gases. Physics teachers and
students will find this book invaluable.
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