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International Series of Monographs in Natural Philosophy, Volume 22: Foundations of
Statistical Mechanics: A Deductive Treatment presents the main approaches to the basic
problems of statistical mechanics. This book examines the theory that provides explicit
recognition to the limitations on one's powers of observation. Organized into six chapters, this
volume begins with an overview of the main physical assumptions and their idealization in the
form of postulates. This text then examines the consequences of these postulates that
culminate in a derivation of the fundamental formula for calculating probabilities in terms of
dynamic quantities. Other chapters provide a careful analysis of the significant notion of
entropy, which shows the links between thermodynamics and statistical mechanics and also
between communication theory and statistical mechanics. The final chapter deals with the
thermodynamic concept of entropy. This book is intended to be suitable for students of
theoretical physics. Probability theorists, statisticians, and philosophers will also find this book
useful.
In July 1975 a group of 122 physicists from 68 laboratories of 27 countries met in Erice to
attend the 13th Course of the International School of Subnuc1ear Physics. The countries
represented at the School were: Australia, Austria, Belgium, Brazil, Canada, Chile, Denmark,
France, Germany, Greece, India, Iran, Israel, Italy, Japan, Mexico, The Netherlands, Norway,
Poland, Portugal, Spain, Sweden, Switzerland, Turkey, The United Kingdom, The United
States of America and Yugoslavia. The School was sponsored by the Italian Ministry of Public
Education (MPI), the Italian Ministry of Scientific and Technolog ical Research (MRST) , the
North Atlantic Treaty Organization (NATO), the Regional Sicilian Government (ERS) and the
Weizmann Institute of Science. The School was one of the most exciting, due to the impressive
number of discoveries made not only in the field of the new par ticles by the MIT-BNL (reported
by S. C. C. Ting) and by the SLAC SPEAR (reported by M. Breidenbach) Groups, but also in
the field of high energy neutrino interactions where Carlo Rubbia observes ~ pairs, together
with bumps in the total energy of the hadronic system at Wh~4 GeV and a discontinuity in the
at Ev~50 GeV plus a bump at Wmin~4 GeV; all these phenomena being possibly connected.
To this remarkable amount of new and exciting results it has to be added the great discovery of
DORIS (reported by B. Wiik) on the first example of a new particle Pc: the highlight of the
Course.
The book examines in some depth two important classes of point processes, determinantal
processes and ``Gaussian zeros'', i.e., zeros of random analytic functions with Gaussian
coefficients. These processes share a property of ``point-repulsion'', where distinct points are
less likely to fall close to each other than in processes, such as the Poisson process, that arise
from independent sampling. Nevertheless, the treatment in the book emphasizes the use of
independence: for random power series, the independence of coefficients is key; for
determinantal processes, the number of points in a domain is a sum of independent indicators,
and this yields a satisfying explanation of the central limit theorem (CLT) for this point count.
Another unifying theme of the book is invariance of considered point processes under natural
transformation groups. The book strives for balance between general theory and concrete
examples. On the one hand, it presents a primer on modern techniques on the interface of
probability and analysis. On the other hand, a wealth of determinantal processes of intrinsic
interest are analyzed; these arise from random spanning trees and eigenvalues of random
matrices, as well as from special power series with determinantal zeros. The material in the
book formed the basis of a graduate course given at the IAS-Park City Summer School in
2007; the only background knowledge assumed can be acquired in first-year graduate courses
in analysis and probability.
This is the most comprehensive introductory graduate or advanced undergraduate text in fluid
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mechanics available. It builds from the fundamentals, often in a very general way, to
widespread applications to technology and geophysics. In most areas, an understanding of this
book can be followed up by specialized monographs and the research literature. The material
added to this new edition will provide insights gathered over 45 years of studying fluid
mechanics. Many of these insights, such as universal dimensionless similarity scaling for the
laminar boundary layer equations, are available nowhere else. Likewise for the generalized
vector field derivatives. Other material, such as the generalized stream function treatment,
shows how stream functions may be used in three-dimensional flows. The CFD chapter
enables computations of some simple flows and provides entrée to more advanced literature.
*New and generalized treatment of similar laminar boundary layers. *Generalized treatment of
streamfunctions for three-dimensional flow . *Generalized treatment of vector field derivatives.
*Expanded coverage of gas dynamics. *New introduction to computational fluid dynamics.
*New generalized treatment of boundary conditions in fluid mechanics. *Expanded treatment of
viscous flow with more examples.
The amount of algebraic topology a graduate student specializing in topology must learn can
be intimidating. Moreover, by their second year of graduate studies, students must make the
transition from understanding simple proofs line-by-line to understanding the overall structure
of proofs of difficult theorems. To help students make this transition, the material in this book is
presented in an increasingly sophisticated manner. It is intended to bridge the gap between
algebraic and geometric topology, both by providing the algebraic tools that a geometric
topologist needs and by concentrating on those areas of algebraic topology that are
geometrically motivated. Prerequisites for using this book include basic set-theoretic topology,
the definition of CW-complexes, some knowledge of the fundamental group/covering space
theory, and the construction of singular homology. Most of this material is briefly reviewed at
the beginning of the book. The topics discussed by the authors include typical material for first-
and second-year graduate courses. The core of the exposition consists of chapters on
homotopy groups and on spectral sequences. There is also material that would interest
students of geometric topology (homology with local coefficients and obstruction theory) and
algebraic topology (spectra and generalized homology), as well as preparation for more
advanced topics such as algebraic $K$-theory and the s-cobordism theorem. A unique feature
of the book is the inclusion, at the end of each chapter, of several projects that require students
to present proofs of substantial theorems and to write notes accompanying their explanations.
Working on these projects allows students to grapple with the ``big picture'', teaches them how
to give mathematical lectures, and prepares them for participating in research seminars. The
book is designed as a textbook for graduate students studying algebraic and geometric
topology and homotopy theory. It will also be useful for students from other fields such as
differential geometry, algebraic geometry, and homological algebra. The exposition in the text
is clear; special cases are presented over complex general statements.
Chemistry for the IB Diploma, Second edition, covers in full the requirements of the IB syllabus
for Chemistry for first examination in 2016. This digital version of Chemistry for the IB Diploma
Coursebook, Second edition, comprehensively covers all the knowledge and skills students
need during the Chemistry IB Diploma course, for first examination in 2016, in a reflowable
format, adapting to any screen size or device. Written by renowned experts in Chemistry
teaching, the text is written in an accessible style with international learners in mind. Self-
assessment questions allow learners to track their progress, and exam-style questions help
learners to prepare thoroughly for their examinations. Answers to all the questions from within
the Coursebook are provided.
Providing a synthesis of basic and applied research, The Everglades, Florida Bay, and Coral
Reefs of the Florida Keys: An Ecosystem Sourcebook takes an encyclopedic look at how to
study and manage ecosystems connected by surface and subsurface water movements. The
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book examines the South Florida hydroscape, a series of ecosystems linked by hydrology in a
region of intense human development and profound modifications to the natural environment.
The book presents scientific studies in the South Florida Hydroscape, discusses policy and
management by government and nonprofit groups, and explores how the whole watershed
approach must be used to successfully protect coral reefs. The contributions range from the
traditional to the controversial, questioning current management schemes and summarizing
the results of state-of-the-art research. Billions of dollars, countless man-hours, and
innumerable resources have been spent studying the various South Florida ecosystems and
how they are linked. The Everglades, Florida Bay, and Coral Reefs of the Florida Keys: An
Ecosystem Sourcebook shows you how the principles learned in this region can be applied to
other tropical and subtropical hydroscapes.
Stretch your students to achieve their best grade with these year round course
companions; providing clear and concise explanations of all syllabus
requirements and topics, and practice questions to support and strengthen
learning. - Consolidate revision and support learning with a range of exam
practice questions and concise and accessible revision notes - Practise exam
technique with tips and trusted guidance from examiners on how to tackle
questions - Focus revision with key terms and definitions listed for each topic/sub
topic
The subject of this book is theory of quantum system presented from information
science perspective. The central role is played by the concept of quantum
channel and its entropic and information characteristics. Quantum information
theory gives a key to understanding elusive phenomena of quantum world and
provides a background for development of experimental techniques that enable
measuring and manipulation of individual quantum systems. This is important for
the new efficient applications such as quantum computing, communication and
cryptography. Research in the field of quantum informatics, including quantum
information theory, is in progress in leading scientific centers throughout the
world. This book gives an accessible, albeit mathematically rigorous and self-
contained introduction to quantum information theory, starting from primary
structures and leading to fundamental results and to exiting open problems.
This book is the first complete and comprehensive description of the modern
Physical Theory of Diffraction (PTD) based on the concept of elementary edge
waves (EEWs). The theory is demonstrated with the example of the diffraction of
acoustic and electromagnetic waves at perfectly reflecting objects. The derived
analytic expressions clearly explain the physical structure of the scattered field
and describe in detail all of the reflected and diffracted rays and beams, as well
as the fields in the vicinity of caustics and foci. Shadow radiation, a new
fundamental component of the field, is introduced and proven to contain half of
the total scattered power.
Enable students to construct, communicate and justify correct mathematical
arguments, with a range of activities and examples of maths in the real world. -
Engage and excite students with examples and photos of maths in the real world,
plus inquisitive starter activities to encourage their problem-solving skills - Build
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mathematical thinking with our 'Toolkit' and mathematical exploration chapter,
along with our new toolkit feature of questions, investigations and activities -
Develop understanding with key concepts and applications integrated throughout,
along with TOK links for every topic.
Knots are familiar objects. We use them to moor our boats, to wrap our
packages, to tie our shoes. Yet the mathematical theory of knots quickly leads to
deep results in topology and geometry. The Knot Book is an introduction to this
rich theory, starting from our familiar understanding of knots and a bit of college
algebra and finishing with exciting topics of current research. The Knot Book is
also about the excitement of doing mathematics. Colin Adams engages the
reader with fascinating examples, superb figures, and thought-provoking ideas.
He also presents the remarkable applications of knot theory to modern chemistry,
biology, and physics. This is a compelling book that will comfortably escort you
into the marvelous world of knot theory. Whether you are a mathematics student,
someone working in a related field, or an amateur mathematician, you will find
much of interest in The Knot Book.
Resulting from ongoing, international research into fusion processes, the
International Tokamak Experimental Reactor (ITER) is a major step in the quest
for a new energy source.The first graduate-level text to cover the details of ITER,
Controlled Fusion and Plasma Physics introduces various aspects and issues of
recent fusion research activ
Progress in PhysicsContributions to the "fourth European Conference on
Controlled Fusion and Plasma Physics"Rome, Italy, August 31-September 4,
1970Physics HLIntroductory Functional Analysis with ApplicationsJohn Wiley &
Sons
In this thoroughly updated third edition, the authors provide a series of carefully designed and
tested field and laboratory exercises that represent the full scope of limnology. In using the
text, students will gain a solid foundation in this complex, multidisciplinary field of ecology as
they explore the physical, chemical, and biological characteristics of standing and running
waters. The book illustrates accepted standard methods as well as modern metabolic and
experimental approaches and their research applications. Each exercise is preceded by an
introductory section and concludes with questions for students as well as suggestions for
further reading. As a textbook, this is a highly structured, concise presentation with a research-
oriented approach that openly invites active participation by students.
This is the third Volume in a series of books devoted to the interdisciplinary area between
mathematics and physics, all ema nating from the Advanced Study Institutes held in Istanbul in
1970, 1972 and 1977. We believe that physics and mathematics can develop best in harmony
and in close communication and cooper ation with each other and are sometimes inseparable.
With this goal in mind we tried to bring mathematicians and physicists together to talk and
lecture to each other-this time in the area of nonlinear equations. The recent progress and
surge of interest in nonlinear ordi nary and partial differential equations has been impressive.
At the same time, novel and interesting physical applications mul tiply. There is a unifying
element brought about by the same characteristic nonlinear behavior occurring in very widely
differ ent physical situations, as in the case of "solitons," for exam ple. This Volume gives, we
believe, a very good indication over all of this recent progress both in theory and applications,
and over current research activity and problems. The 1977 Advanced Study Institute was
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sponsored by the NATO Scientific Affairs Division, The University of the Bosphorus and the
Turkish Scientific and Technical Research Council. We are deeply grateful to these Institutions
for their support, and to lecturers and participants for their hard work and enthusiasm which
created an atmosphere of lively scientific discussions.
As the generic pharmaceutical industry continues to grow and thrive, so does the need to
conduct efficient and successful bioequivalence studies. In recent years, there have been
significant changes to the statistical models for evaluating bioequivalence, and advances in the
analytical technology used to detect drug and metabolite levels have made
"The fourth edition of Elements of Chemical Reaction Engineering is a completely revised
version of the book. It combines authoritative coverage of the principles of chemical reaction
engineering with an unsurpassed focus on critical thinking and creative problem solving,
employing open-ended questions and stressing the Socratic method. Clear and organized, it
integrates text, visuals, and computer simulations to help readers solve even the most
challenging problems through reasoning, rather than by memorizing equations."--BOOK
JACKET.
This classic book gives, in extensive tables, the irreducible representations of the
crystallographic point groups and space groups. These are useful in studying the eigenvalues
and eigenfunctions of a particle or quasi-particle in a crystalline solid. The theory is extended to
the corepresentations of the Shubnikov groups.
This book provides system developers and researchers in natural language processing and
computational linguistics with the necessary background information for working with the
Arabic language. The goal is to introduce Arabic linguistic phenomena and review the state-of-
the-art in Arabic processing. The book discusses Arabic script, phonology, orthography,
morphology, syntax and semantics, with a final chapter on machine translation issues. The
chapter sizes correspond more or less to what is linguistically distinctive about Arabic, with
morphology getting the lion's share, followed by Arabic script. No previous knowledge of Arabic
is needed. This book is designed for computer scientists and linguists alike. The focus of the
book is on Modern Standard Arabic; however, notes on practical issues related to Arabic
dialects and languages written in the Arabic script are presented in different chapters. Table of
Contents: What is "Arabic"? / Arabic Script / Arabic Phonology and Orthography / Arabic
Morphology / Computational Morphology Tasks / Arabic Syntax / A Note on Arabic Semantics /
A Note on Arabic and Machine Translation
Surveys the various techniques that can be used to evaluate students' learning, including
summative, diagnostic, and formative approaches and the assessment of specific skills
For undergraduate physics students or for nuclear engineers.
This book covers polarization, alignment, and orientation effects in atomic collisions induced by
electron, heavy particle, or photon impact. The first part of the book presents introductory
chapters on light and particle polarization, experimental and computational methods, and the
density matrix and state multipole formalism. Examples and exercises are included. The
second part of the book deals with case studies of electron impact and heavy particle
excitation, electron transfer, impact ionization, and autoionization. A separate chapter on photo-
induced processes by new-generation light sources has been added. The last chapter
discusses related topics and applications. Part III includes examples of charge clouds and
introductory summaries of selected seminal papers of tutorial value from the early history of the
field (1925 – 1975). The book is a significant update to the previous (first) edition, particularly in
experimental and computational methods, the inclusion of key results obtained during the past
15 years, and the extended coverage of photo-induced processes. It is intended as an
introductory text for both experimental and theoretical students and researchers. It can be used
as a textbook for graduate courses, as a primary source for special topics and seminar
courses, and as a standard reference. The book is accompanied by electronically available
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copies of the full text of the key papers in Part III, as well as animations of theoretically
predicted electron charge clouds and currents for some of the cases discussed in Part II.
Thorough and engaging, this new book has been specifically developed for the 2011 English
A: Literature syllabus at both SL and HL. With activities, student model answers and examiner
commentaries, it offers a wealth of material to support students in every aspect of the new
course.
Provides avenues for applying functional analysis to the practical study of natural sciences as
well as mathematics. Contains worked problems on Hilbert space theory and on Banach
spaces and emphasizes concepts, principles, methods and major applications of functional
analysis.
Although the basic theories of thermodynamics are adequately covered by a number of
existing texts, there is little literature that addresses more advanced topics. In this
comprehensive work the author redresses this balance, drawing on his twenty-five years of
experience of teaching thermodynamics at undergraduate and postgraduate level, to produce
a definitive text to cover thoroughly, advanced syllabuses. The book introduces the basic
concepts which apply over the whole range of new technologies, considering: a new approach
to cycles, enabling their irreversibility to be taken into account; a detailed study of combustion
to show how the chemical energy in a fuel is converted into thermal energy and emissions; an
analysis of fuel cells to give an understanding of the direct conversion of chemical energy to
electrical power; a detailed study of property relationships to enable more sophisticated
analyses to be made of both high and low temperature plant and irreversible thermodynamics,
whose principles might hold a key to new ways of efficiently covering energy to power (e.g.
solar energy, fuel cells). Worked examples are included in most of the chapters, followed by
exercises with solutions. By developing thermodynamics from an explicitly equilibrium
perspective, showing how all systems attempt to reach a state of equilibrium, and the effects of
these systems when they cannot, the result is an unparalleled insight into the more advanced
considerations when converting any form of energy into power, that will prove invaluable to
students and professional engineers of all disciplines.
Learn to fully harness the power of Microsoft Excel(r) to perform scientific and engineering
calculations With this text as your guide, you can significantly enhance Microsoft Excel's(r)
capabilities to execute the calculations needed to solve a variety of chemical, biochemical,
physical, engineering, biological, and medicinal problems. The text begins with two chapters
that introduce you to Excel's Visual Basic for Applications (VBA) programming language, which
allows you to expand Excel's(r) capabilities, although you can still use the text without learning
VBA. Following the author's step-by-step instructions, here are just a few of the calculations
you learn to perform: * Use worksheet functions to work with matrices * Find roots of equations
and solve systems of simultaneous equations * Solve ordinary differential equations and partial
differential equations * Perform linear and non-linear regression * Use random numbers and
the Monte Carlo method This text is loaded with examples ranging from very basic to highly
sophisticated solutions. More than 100 end-of-chapter problems help you test and put your
knowledge to practice solving real-world problems. Answers and explanatory notes for most of
the problems are provided in an appendix. The CD-ROM that accompanies this text provides
several useful features: * All the spreadsheets, charts, and VBA code needed to perform the
examples from the text * Solutions to most of the end-of-chapter problems * An add-in
workbook with more than twenty custom functions This text does not require any background
in programming, so it is suitable for both undergraduate and graduate courses. Moreover,
practitioners in science and engineering will find that this guide saves hours of time by enabling
them to perform most of their calculations with one familiar spreadsheet package.
Often physics professionals are not comfortable using the mathematical tools that they learn in
school, and this book discusses the mathematics that physics professionals need to master.
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This book provides the necesssary tools and shows how to use those tools specifically in
physics problems. (Midwest).
"Wald's book is clearly the first textbook on general relativity with a totally modern point
of view; and it succeeds very well where others are only partially successful. The book
includes full discussions of many problems of current interest which are not treated in
any extant book, and all these matters are considered with perception and
understanding."—S. Chandrasekhar "A tour de force: lucid, straightforward,
mathematically rigorous, exacting in the analysis of the theory in its physical aspect."—L.
P. Hughston, Times Higher Education Supplement "Truly excellent. . . . A sophisticated
text of manageable size that will probably be read by every student of relativity,
astrophysics, and field theory for years to come."—James W. York, Physics Today
On the occasion of the International Conference on Cosmic Rays held in Kyoto in
August 1979 five aged members of the cosmic ray fraternity, H. Elliot, V. L. Ginzburg,
B. Peters, Y. Sekido, and J. A. Simpson met together as a dinner party devoted to the
enjoyment of Japanese cuisine and reminiscences of our younger days. This pleasant
occasion called to of our own age as well as some eminent seniors not present at the
mind the many friends conference whose recollections would have further enriched and
enlivened our evening. By the time the dinner came to an end we had agreed that the
compilation of a more extensive collection of personal reminiscences would be an
interesting and worthwhile undertaking. Accordingly, the next day we held an editorial
meeting to draw up a list of potential authors and two of us, the present editors, started
work on the project. In putting the book together our intention has been to try to capture
and record through these personal accounts something of the atmosphere, the
excitement and the frustrations of research in cosmic rays as experienced at first hand
by some of the practi tioners in the field. It has never been our intention that it should
comprise a systematic history of the subject. Neither, unfortunately, can it be a fully
representative collection since practical limits to the size of the volume alone would
preclude that.
This textbook provides full coverage of all core Topics and Options for students at both
Standard and Higher levels. There are clear explanations and worked examples
throughout. The 'Additional perspectives' provide opportunities for in-depth study.
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