Get Free Special Functions Of Mathematical
Physics A Unified Introduction With Applications

Special Functions Of Mathematical
Physics A Unified Introduction With
Applications
This book gives an introduction to the classical, wellknown special functions which play a role in
mathematical physics, especially in boundary value
problems. Calculus and complex function theory form the
basis of the book and numerous formulas are given.
Particular attention is given to asymptomatic and
numerical aspects of special functions, with numerous
references to recent literature provided.
The book focuses on advanced computer algebra
methods and special functions that have striking
applications in the context of quantum field theory. It
presents the state of the art and new methods for
(infinite) multiple sums, multiple integrals, in particular
Feynman integrals, difference and differential equations
in the format of survey articles. The presented
techniques emerge from interdisciplinary fields:
mathematics, computer science and theoretical physics;
the articles are written by mathematicians and physicists
with the goal that both groups can learn from the other
field, including most recent developments. Besides that,
the collection of articles also serves as an up-to-date
handbook of available algorithms/software that are
commonly used or might be useful in the fields of
mathematics, physics or other sciences.
Differential Equations are very important tools in
Mathematical Analysis. They are widely found in
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mathematics itself and in its applications to statistics,
computing, electrical circuit analysis, dynamical systems,
economics, biology, and so on. Recently there has been
an increasing interest in and widely-extended use of
differential equations and systems of fractional order
(that is, of arbitrary order) as better models of
phenomena in various physics, engineering,
automatization, biology and biomedicine, chemistry,
earth science, economics, nature, and so on. Now, new
unified presentation and extensive development of
special functions associated with fractional calculus are
necessary tools, being related to the theory of
differentiation and integration of arbitrary order (i.e.,
fractional calculus) and to the fractional order (or multiorder) differential and integral equations. This book
provides learners with the opportunity to develop an
understanding of advancements of special functions and
the skills needed to apply advanced mathematical
techniques to solve complex differential equations and
Partial Differential Equations (PDEs). Subject matters
should be strongly related to special functions involving
mathematical analysis and its numerous applications.
The main objective of this book is to highlight the
importance of fundamental results and techniques of the
theory of complex analysis for differential equations and
PDEs and emphasizes articles devoted to the
mathematical treatment of questions arising in physics,
chemistry, biology, and engineering, particularly those
that stress analytical aspects and novel problems and
their solutions. Specific topics include but are not limited
to Partial differential equations Least squares on firstPage 2/10
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order system Sequence and series in functional analysis
Special functions related to fractional (non-integer) order
control systems and equations Various special functions
related to generalized fractional calculus Operational
method in fractional calculus Functional analysis and
operator theory Mathematical physics Applications of
numerical analysis and applied mathematics
Computational mathematics Mathematical modeling This
book provides the recent developments in special
functions and differential equations and publishes highquality, peer-reviewed book chapters in the area of
nonlinear analysis, ordinary differential equations, partial
differential equations, and related applications.
Special functions enable us to formulate a scientific
problem by reduction such that a new, more concrete
problem can be attacked within a well-structured
framework, usually in the context of differential
equations. A good understanding of special functions
provides the capacity to recognize the causality between
the abstractness of the mathematical concept and both
the impact on and cross-sectional importance to the
scientific reality. The special functions to be discussed in
this monograph vary greatly, depending on the
measurement parameters examined (gravitation, electric
and magnetic fields, deformation, climate observables,
fluid flow, etc.) and on the respective field characteristic
(potential field, diffusion field, wave field). The differential
equation under consideration determines the type of
special functions that are needed in the desired
reduction process. Each chapter closes with exercises
that reflect significant topics, mostly in computational
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applications. As a result, readers are not only directly
confronted with the specific contents of each chapter, but
also with additional knowledge on mathematical fields of
research, where special functions are essential to
application. All in all, the book is an equally valuable
resource for education in geomathematics and the study
of applied and harmonic analysis. Students who wish to
continue with further studies should consult the literature
given as supplements for each topic covered in the
exercises.
This handbook focuses on special functions in physics in
the real and complex domain. It covers more than 170
different functions with additional numerical hints for
efficient computation, which are useful to anyone who
needs to program with other programming languages as
well. The book comes with MATLAB-based programs for
each of these functions and a detailed html-based
documentation. Some of the explained functions are:
Gamma and Beta functions; Legendre functions, which
are linked to quantum mechanics and electrodynamics;
Bessel functions; hypergeometric functions, which play
an important role in mathematical physics; orthogonal
polynomials, which are largely used in computational
physics; and Riemann zeta functions, which play an
important role, e.g., in quantum chaos or string theory.
The book’s primary audience are scientists,
professionals working in research areas of industries,
and advanced students in physics, applied mathematics,
and engineering.
Modern engineering and physical science applications
demand a thorough knowledge of applied mathematics,
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particularly special functions. These typically arise in
applications such as communication systems, electrooptics, nonlinear wave propagation, electromagnetic
theory, electric circuit theory, and quantum mechanics.
This text systematically introduces special functions and
explores their properties and applications in engineering
and science.
With students of Physics chiefly in mind, we have
collected the material on special functions that is most
important in mathematical physics and quan tum
mechanics. We have not attempted to provide the most
extensive collec tion possible of information about
special functions, but have set ourselves the task of
finding an exposition which, based on a unified
approach, ensures the possibility of applying the theory
in other natural sciences, since it pro vides a simple and
effective method for the independent solution of
problems that arise in practice in physics, engineering
and mathematics. For the American edition we have
been able to improve a number of proofs; in particular,
we have given a new proof of the basic theorem (§3).
This is the fundamental theorem of the book; it has now
been extended to cover difference equations of
hypergeometric type (§§12, 13). Several sections have
been simplified and contain new material. We believe
that this is the first time that the theory of classical or
thogonal polynomials of a discrete variable on both
uniform and nonuniform lattices has been given such a
coherent presentation, together with its various
applications in physics.
This is a concise reference book on analysis and
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mathematical physics, leading readers from a foundation
to advanced level understanding of the topic. This is the
perfect text for graduate or PhD mathematical-science
students looking for support in topics such as
distributions, Fourier transforms and microlocal analysis,
C* Algebras, value distribution of meromorphic functions,
noncommutative differential geometry, differential
geometry and mathematical physics, mathematical
problems of general relativity, and special functions of
mathematical physics. Analysis and Mathematical
Physics is the sixth volume of the LTCC Advanced
Mathematics Series. This series is the first to provide
advanced introductions to mathematical science topics to
advanced students of mathematics. Editor the three joint
heads of the London Taught Course Centre for PhD
Students in the Mathematical Sciences (LTCC), each
book supports readers in broadening their mathematical
knowledge outside of their immediate research
disciplines while also covering specialized key areas.
Special Functions of Mathematical PhysicsA Unified
Introduction with ApplicationsBirkhäuser
This is a new and enlarged English edition of the book
which, under the title "Formeln und Satze fur die
Speziellen Funktionen der mathe matischen Physik"
appeared in German in 1946. Much of the material (part
of it unpublished) did not appear in the earlier editions.
We hope that these additions will be useful and yet not
too numerous for the purpose of locating .with ease any
particular result. Compared to the first two (German)
editions a change has taken place as far as the list of
references is concerned. They are generally restricted to
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books and monographs and accomodated at the end of
each individual chapter. Occasional references to papers
follow those results to which they apply. The authors felt
a certain justification for this change. At the time of the
appearance of the previous edition nearly twenty years
ago much of the material was scattered over a number of
single contributions. Since then most of it has been
included in books and monographs with quite exhaustive
bibliographies. For information about numerical tables
the reader is referred to "Mathematics of Computation", a
periodical publis hed by the American Mathematical
Society; "Handbook of Mathe matical Functions" with
formulas, graphs and mathematical tables National
Bureau of Standards Applied Mathematics Series, 55,
1964, 1046 pp., Government Printing Office,
Washington, D.C., and FLETCHER, MILLER,
ROSENHEAD, Index of Mathematical Tables, AddisonWesley, Reading, Mass.) .. There is a list of symbols and
abbreviations at the end of the book.
The Advanced Study Institute brought together
researchers in the main areas of special functions and
applications to present recent developments in the
theory, review the accomplishments of past decades,
and chart directions for future research. Some of the
topics covered are orthogonal polynomials and special
functions in one and several variables, asymptotic,
continued fractions, applications to number theory,
combinatorics and mathematical physics, integrable
systems, harmonic analysis and quantum groups,
Painlevé classification.
This book is a text on partial differential equations
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(PDEs) of mathematical physics and boundary value
problems, trigonometric Fourier series, and special
functions. This is the core content of many courses in the
fields of engineering, physics, mathematics, and applied
mathematics. The accompanying software provides a
laboratory environment that
This adaptation of Arfken and Weber's bestselling
'Mathematical Methods for Physicists' is a
comprehensive, accessible reference for using
mathematics to solve physics problems. Introductions
and review material provide context and extra support for
key ideas, with detailed examples.
Complicated generalized special functions such as
Meijer's G-functions and functions of matrix arguments
are here presented at a level suitable for every potential
user. This handbook is thus a valuable reference source
and a manual for researchers and advanced students in
mathematical statistics, mathematical physics, several
branches of mathematics, engineering problems,
econometrics, and various applied areas where
transcendental functions are used.
This book, in honor of Hari M. Srivastava, discusses
essential developments in mathematical research in a
variety of problems. It contains thirty-five articles, written
by eminent scientists from the international mathematical
community, including both research and survey works.
Subjects covered include analytic number theory,
combinatorics, special sequences of numbers and
polynomials, analytic inequalities and applications,
approximation of functions and quadratures,
orthogonality and special and complex functions. The
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mathematical results and open problems discussed in
this book are presented in a simple and self-contained
manner. The book contains an overview of old and new
results, methods, and theories toward the solution of
longstanding problems in a wide scientific field, as well
as new results in rapidly progressing areas of research.
The book will be useful for researchers and graduate
students in the fields of mathematics, physics and other
computational and applied sciences.
The last twenty years have seen an active interaction
between mathematics and physics. This book is devoted
to one of the new areas which deals with mathematical
structures related to conformal field theory and its sqsdeformations. In the book, the author discusses the
interplay between Knizhnik-Zamolodchikov type
equations, the Bethe ansatz method, representation
theory, and geometry of multi-dimensional
hypergeometric functions. This book aims to provide an
introduction to the area and expose different facets of the
subject. It contains constructions, discussions of notions,
statements of main results, and illustrative examples.
The exposition is restricted to the simplest case of the
theory associated with the Lie algebra s\mathfrak{sl 2s.
This book is intended for researchers and graduate
students in mathematics and in mathematical physics, in
particular to those interested in applications of special
functions.
Special functions, which include the trigonometric
functions, have been used for centuries. Their role in the
solution of differential equations was exploited by
Newton and Leibniz, and the subject of special functions
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has been in continuous development ever since. In just
the past thirty years several new special functions and
applications have been discovered. This treatise
presents an overview of the area of special functions,
focusing primarily on the hypergeometric functions and
the associated hypergeometric series. It includes both
important historical results and recent developments and
shows how these arise from several areas of
mathematics and mathematical physics. Particular
emphasis is placed on formulas that can be used in
computation. The book begins with a thorough treatment
of the gamma and beta functions that are essential to
understanding hypergeometric functions. Later chapters
discuss Bessel functions, orthogonal polynomials and
transformations, the Selberg integral and its applications,
spherical harmonics, q-series, partitions, and Bailey
chains. This clear, authoritative work will be a lasting
reference for students and researchers in number theory,
algebra, combinatorics, differential equations, applied
mathematics, mathematical computing, and
mathematical physics.
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