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This undergraduate textbook presents thorough coverage of the standard topics
of classical optics and optical instrument design; it also offers significant details
regarding the concepts of modern optics. 1969 edition.
Translated from the Russian by E.J.F. Primrose "Remarkable little book." -SIAM
REVIEW V.I. Arnold, who is renowned for his lively style, retraces the beginnings
of mathematical analysis and theoretical physics in the works (and the intrigues!)
of the great scientists of the 17th century. Some of Huygens' and Newton's ideas.
several centuries ahead of their time, were developed only recently. The author
follows the link between their inception and the breakthroughs in contemporary
mathematics and physics. The book provides present-day generalizations of
Newton's theorems on the elliptical shape of orbits and on the transcendence of
abelian integrals; it offers a brief review of the theory of regular and chaotic
movement in celestial mechanics, including the problem of ports in the
distribution of smaller planets and a discussion of the structure of planetary rings.
Providing geophysicists with an in-depth understanding of the theoretical and
applied background for the seismic diffraction method, “Classical and Modern
Diffraction Theory” covers the history and foundations of the classical theory and
the key elements of the modern diffraction theory. Chapters include an overview
and a historical review of classical theory, a summary of the experimental results
illustrating this theory, and key principles of the modern theory of diffraction; the
early cornerstones of classical diffraction theory, starting from its inception in the
17th century and an extensive introduction to reprinted works of Grimaldi,
Huygens, and Young; details of the classical theory of diffractions as developed
in the 19th century and reprinted works of Fresnel, Green, Helmholtz, Kirchhoff,
and Rayleigh; and the cornerstones of the modern theory including Keller’s
geometrical theory of diffraction, boundary-layer theory, and super-resolution.
Appendices on the Cornu spiral and Babinet’s principle are also included.
This volume contains 16 classic essays from the 17th to the 21st centuries on
aspects of elastic wave theory.
A. Sommerfeld's "Mathematische Theorie der Diffraction" marks a milestone in
optical theory, full of insights that are still relevant today. In a stunning tour de
force, Sommerfeld derives the first mathematically rigorous solution of an optical
diffraction problem. Indeed, his diffraction analysis is a surprisingly rich and
complex mix of pure and applied mathematics, and his often-cited diffraction
solution is presented only as an application of a much more general set of
mathematical results. This complete translation, reflecting substantial
scholarship, is the first publication in English of Sommerfeld's original work. The
extensive notes by the translators are rich in historical background and provide
many technical details for the reader.
Huygens' Principle and Hyperbolic Equations is devoted to certain mathematical
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aspects of wave propagation in curved space-times. The book aims to present special
nontrivial Huygens' operators and to describe their individual properties and to
characterize these examples of Huygens' operators within certain more or less
comprehensive classes of general hyperbolic operators. The materials covered in the
book include a treatment of the wave equation for p-forms over a space of constant
sectional curvature, the Riesz distributions, the Euler-Poisson-Darboux-equations over
a Riemannian manifold, and plane wave manifolds. Physicists will find the book
invaluable.
The book describes the conceptual development of analysis from antiquity up to the
end of the nineteenth century. Intra-theoretical processes are considered as well as the
influence of applied problems and biographical and philosophical backgrounds. The
book has thirteen chapters, each written by a leading specialist in the history of
mathematics. The first ten chapters tell the story in its temporal succession (narrative
order) whereas the last three chapters give surveys on the history of differential
equations, the calculus of variations, and functional analysis. Special features of the
book are a separate chapter on the development of the theory of complex functions in
the nineteenth century and two chapters on the influence of physics on analysis. One is
about the origins of analytical mechanics and one treats boundary value problems of
mathematical physics (especially potential theory) in the nineteenth century. The
authors present the history of analysis as near to the historical sources as is possible
from the point of view of readability. The book includes comprehensive bibliographies,
providing useful listings of the original literature. Mathematical examples are carefully
chosen so that readers with a very modest background in mathematics may follow
them.
"Part I reprints and reworks Huygens's On Reckoning in Games of Chance. Part II
offers a thorough treatment of the mathematics of combinations and permutations,
including the numbers since known as "Bernoulli numbers." In Part III, Bernoulli solves
more complicated problems of games of chance using that mathematics. In the final
part, Bernoulli's crowning achievement in mathematical probability becomes manifest
he applies the mathematics of games of chance to the problems of epistemic probability
in civil, moral, and economic matters, proving what we now know as the weak law of
large numbers."
Published in 1874, this two-volume work traces an important branch of astronomy from
Newton through to Laplace.
WILEY-INTERSCIENCE PAPERBACK SERIES The Wiley-Interscience Paperback
Series consists of selected books that have been made more accessible to consumers
in an effort to increase global appeal and general circulation. With these new
unabridged softcover volumes, Wiley hopes to extend the lives of these works by
making them available to future generations of statisticians, mathematicians, and
scientists. From the Reviews of History of Probability and Statistics and Their
Applications before 1750 "This is a marvelous book . . . Anyone with the slightest
interest in the history of statistics, or in understanding how modern ideas have
developed, will find this an invaluable resource." –Short Book Reviews of ISI

Newton's philosophical analysis of space and time /Robert Disalle --Newton's
concepts of force and mass, with notes on the Laws of Motion /I. Bernard Cohen
--Curvature in Newton's dynamics /J. Bruce Brackenridge and Michael
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Nauenberg --Methodology of the Principia /George E. Smith --Newton's argument
for universal gravitation /William Harper --Newton and celestial mechanics /Curtis
Wilson --Newton's optics and atomism /Alan E. Shapiro --Newton's metaphysics
/Howard Stein --Analysis and synthesis in Newton's mathematical work /Niccolò
Guicciardini --Newton, active powers, and the mechanical philosophy /Alan
Gabbey --Background to Newton's chymistry /William Newman --Newton's
alchemy /Karin Figala --Newton on prophecy and the Apocalypse /Maurizio
Mamiani --Newton and eighteenth-century Christianity /Scott Mandelbrote
--Newton versus Leibniz : from geomentry to metaphysics /A. Rupert Hall
--Newton and the Leibniz-Clarke correspondence /Domenico Bertoloni Meli.
This book is a survey of current topics in the mathematical theory of knots. For a
mathematician, a knot is a closed loop in 3-dimensional space: imagine knotting
an extension cord and then closing it up by inserting its plug into its outlet. Knot
theory is of central importance in pure and applied mathematics, as it stands at a
crossroads of topology, combinatorics, algebra, mathematical physics and
biochemistry. * Survey of mathematical knot theory * Articles by leading world
authorities * Clear exposition, not over-technical * Accessible to readers with
undergraduate background in mathematics
Baker and Copson originally set themselves the task of writing a definitive text on
partial differential equations in mathematical physics. However, at the time, the
subject was changing rapidly and greatly, particularly via the developments
coming from quantum mechanics. Instead, the authors chose to focus on a
particular area of the broad theory, producing a monograph complete in itself.
The resulting book deals with Huygens' principle in optics and its application to
the theory of diffraction. Baker and Copson concern themselves with the general
theory of the solution of the PDEs governing the propagation of light. Extensive
use is made of Green's method. A chapter is dedicated to Sommerfeld's theory of
diffraction, including diffraction of polarized light by a perfectly reflecting halfplane and by a black half-plane. New material was added for subsequent
editions, notably Rayleigh's method of integral equations to the problem of
diffraction by a planar screen. Some of the simpler diffraction problems are
discussed as examples. Baker and Copson's book quickly became the standard
reference on the subject of Huygens' principle. It remains so today.
Choice Outstanding Title! (January 2006) This richly illustrated text covers the
Cauchy and Neumann problems for the classical linear equations of
mathematical physics. A large number of problems are sprinkled throughout the
book, and a full set of problems from examinations given in Moscow are included
at the end. Some of these problems are quite challenging! What makes the book
unique is Arnold's particular talent at holding a topic up for examination from a
new and fresh perspective. He likes to blow away the fog of generality that
obscures so much mathematical writing and reveal the essentially simple intuitive
ideas underlying the subject. No other mathematical writer does this quite so well
as Arnold.
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This case study examines the interrelationship between mathematics and
physics in the work of one of the major figures of the Scientific Revolution, the
Dutch mathematician, physicist, and astronomer, Christiaan Huygens
(1629-1695). Professor Yoder offers a detailed account of the discoveries that
Huygens made at the end of 1659, including the invention of a pendulum clock
that theoretically kept absolutely uniform time, and the creation of a mathematical
theory of evolutes. She also describes the way that each of these important
discoveries arose from the interaction of Huygens' mathematics and physics. A
discussion of Huygens' relationship with other scientists and the priority disputes
that sometimes motivated his research help place his work in the context of the
period. The reception of Huygens' masterpiece, the Horologium Oscillatorium of
1673 and the place of evolutes in the history of mathematics are also analyzed.
Finally, the role of Huygens in the rise of applied mathematics is addressed.
In 1690, Christiaan Huygens (1629-1695) published Traité de la Lumière,
containing his renowned wave theory of light. It is considered a landmark in
seventeenth-century science, for the way Huygens mathematized the
corpuscular nature of light and his probabilistic conception of natural knowledge.
This book discusses the development of Huygens' wave theory, reconstructing
the winding road that eventually led to Traité de la Lumière. For the first time, the
full range of manuscript sources is taken into account. In addition, the
development of Huygens' thinking on the nature of light is put in the context of his
optics as a whole, which was dominated by his lifelong pursuit of theoretical and
practical dioptrics. In so doing, this book offers the first account of the
development of Huygens' mathematical analysis of lenses and telescopes and its
significance for the origin of the wave theory of light. As Huygens applied his
mathematical proficiency to practical issues pertaining to telescopes – including
trying to design a perfect telescope by means of mathematical theory – his
dioptrics is significant for our understanding of seventeenth-century relations
between theory and practice. With this full account of Huygens' optics, this book
sheds new light on the history of seventeenth-century optics and the rise of the
new mathematical sciences, as well as Huygens' oeuvre as a whole. Students of
the history of optics, of early mathematical physics, and the Scientific Revolution,
will find this book enlightening.
University Physics is designed for the two- or three-semester calculus-based
physics course. The text has been developed to meet the scope and sequence of
most university physics courses and provides a foundation for a career in
mathematics, science, or engineering. The book provides an important
opportunity for students to learn the core concepts of physics and understand
how those concepts apply to their lives and to the world around them. Due to the
comprehensive nature of the material, we are offering the book in three volumes
for flexibility and efficiency. Coverage and Scope Our University Physics textbook
adheres to the scope and sequence of most two- and three-semester physics
courses nationwide. We have worked to make physics interesting and accessible
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to students while maintaining the mathematical rigor inherent in the subject. With
this objective in mind, the content of this textbook has been developed and
arranged to provide a logical progression from fundamental to more advanced
concepts, building upon what students have already learned and emphasizing
connections between topics and between theory and applications. The goal of
each section is to enable students not just to recognize concepts, but to work
with them in ways that will be useful in later courses and future careers. The
organization and pedagogical features were developed and vetted with feedback
from science educators dedicated to the project. VOLUME III Unit 1: Optics
Chapter 1: The Nature of Light Chapter 2: Geometric Optics and Image
Formation Chapter 3: Interference Chapter 4: Diffraction Unit 2: Modern Physics
Chapter 5: Relativity Chapter 6: Photons and Matter Waves Chapter 7: Quantum
Mechanics Chapter 8: Atomic Structure Chapter 9: Condensed Matter Physics
Chapter 10: Nuclear Physics Chapter 11: Particle Physics and Cosmology
This original 2019 work, based on the author's many years of teaching at Harvard
University, examines mathematical methods of value and importance to
advanced undergraduates and graduate students studying quantum mechanics.
Its intended audience is students of mathematics at the senor university level and
beginning graduate students in mathematics and physics. Early chapters address
such topics as the Fourier transform, the spectral theorem for bounded self-joint
operators, and unbounded operators and semigroups. Subsequent topics include
a discussion of Weyl's theorem on the essential spectrum and some of its
applications, the Rayleigh-Ritz method, one-dimensional quantum mechanics,
Ruelle's theorem, scattering theory, Huygens' principle, and many other subjects.
This book is devoted to billiards in their relation with differential geometry,
classical mechanics, and geometrical optics. The book is based on an advanced
undergraduate topics course (but contains more material than can be realistically
taught in one semester). Although the minimum prerequisites include only the
standard material usually covered in the first two years of college (the entire
calculus sequence, linear algebra), readers should show some mathematical
maturity and strongly rely on their mathematical common sense. As a reward,
they will be taken to the forefront of current research.
The Mathematical Theory of Tone Systems patterns a unified theory defining the
tone system in functional terms based on the principles and forms of uncertainty
theory. This title uses geometrical nets and other measures to study all classes of
used and theoretical tone systems, from Pythagorean tuning to superparticular
pentatonics. Hundreds of examples of past and prevalent tone systems are
featured. Topics include Fuzziness and Sonance, Wavelets and Nonspecificity,
Pitch Granulation and Ambiguity, Equal Temperaments, Mean Tone Systems.
Well Tempered Systems, Ptolemy Systems, and more. Appendices include
extended lists of tone systems and a catalogue of historical organs with
subsemitones.
Probability Theory: A Historical Sketch covers the probability theory, mainly
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axiomatization problems. The book discusses the prehistory of the probability theory;
the first stage in the development of probability theory; and the development of
probability theory to the middle of the 19th century. The text also describes the
probability theory in the second half of the 19th century; and the axiomatic foundations
of the probability theory. Historians and mathematicians will find the book invaluable.
Classic monograph presents connected account of mathematical theory of wave motion
in a liquid with a free surface and subjected to gravitational and other forces, together
with applications to concrete physical problems. 1957 edition.
Sir Isaac Newton (1642–1727) was one of the greatest scientists of all time, a thinker of
extraordinary range and creativity who has left enduring legacies in mathematics and
the natural sciences. In this volume a team of distinguished contributors examine all the
main aspects of Newton's thought, including not only his approach to space, time,
mechanics, and universal gravity in his Principia, his research in optics, and his
contributions to mathematics, but also his more clandestine investigations into alchemy,
theology, and prophecy, which have sometimes been overshadowed by his
mathematical and scientific interests.
Reproduction of the original: Treatise On Light by Christiaan Huygens
Huygens: The Man Behind the Principle is the story of the great seventeenth-century
Dutch mathematician and physicist, Christiaan Huygens (1629-1695). As the first
complete biography ever written this book describes in detail how Huygens arrived at
discoveries and inventions that are often wrongly ascribed to Newton. Huygens played
a key role in the 'scientific revolution', and the Huygens Principle on the wave theory of
light helped establish his reputation. The discovery of Saturn's rings and the invention
of the pendulum clock made him so famous that he was invited to be the first director of
the French Academy of Science, but his life as director teetered on the edge of
powerlessness. Despite Huygens' many achievements no complete biography has
previously been published in English. This book gives scientists and historians the
opportunity to learn more about all aspects of Huygens' life while bringing his story to a
wider audience.
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