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Handbook of Special Functions
An overview of special functions, focusing on the hypergeometric functions and the
associated hypergeometric series.

Special Functions for Scientists and Engineers
This book gives an introduction to the classical, well-known 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.

Analytic Number Theory, Approximation Theory, and Special
Functions
This book gives an introduction to the modern theory of special functions. It
focuses on the nonlinear Painlevé differential equation and its solutions, the socalled Painlevé functions. It contains modern treatments of the Gauss
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hypergeometric differential equation, monodromy of second order Fuchsian
equations and nonlinear differential equations near singular points.The book starts
from an elementary level requiring only basic notions of differential equations,
function theory and group theory. Graduate students should be able to work with
the text."The authors do an excellent job of presenting both the historical and
mathematical details of the subject in a form accessible to any mathematician or
physicist." (MPR in "The American Mathematical Monthly" März 1992.

Selected Special Functions for Fundamental Physics
Special Functions of Mathematical Physics
Mathematical Functions and their Approximations is an updated version of the
Applied Mathematics Series 55 Handbook based on the 1954 Conference on
Mathematical Tables, held at Cambridge, Massachusetts. The aim of the
conference is to determine the need for mathematical tables in view of the
availability of high speed computing machinery. This work is composed of 14
chapters that cover the machinery for the expansion of the generalized
hypergeometric function and other functions in infinite series of Jacobi and
Chebyshev polynomials of the first kind. Numerical coefficients for Chebyshev
expansions of the more common functions are tabulated. Other chapters contain
polynomial and rational approximations for certain class of G-functions, the
coefficients in the early polynomials of these rational approximations, and the Padé
approximations for many of the elementary functions and the incomplete gamma
functions. The remaining chapters describe the development of analytic
approximations and expansions. This book will prove useful to mathematicians,
advance mathematics students, and researchers.

Representation of Lie Groups and Special Functions
Because of the numerous applications involved in this field, the theory of special
functions is under permanent development, especially regarding the requirements
for modern computer algebra methods. The Handbook of Special Functions
provides in-depth coverage of special functions, which are used to help solve many
of the most difficult problems in physics, engineering, and mathematics. The book
presents new results along with well-known formulas used in many of the most
important mathematical methods in order to solve a wide variety of problems. It
also discusses formulas of connection and conversion for elementary and special
functions, such as hypergeometric and Meijer G functions.

Special Functions
The subjects treated in this book have been especially chosen to represent a
bridge connecting the content of a first course on the elementary theory of analytic
functions with a rigorous treatment of some of the most important special
functions: the Euler gamma function, the Gauss hypergeometric function, and the
Kummer confluent hypergeometric function. Such special functions are
indispensable tools in "higher calculus" and are frequently encountered in almost
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all branches of pure and applied mathematics. The only knowledge assumed on
the part of the reader is an understanding of basic concepts to the level of an
elementary course covering the residue theorem, Cauchy's integral formula, the
Taylor and Laurent series expansions, poles and essential singularities, branch
points, etc. The book addresses the needs of advanced undergraduate and
graduate students in mathematics or physics.

Theory and Applications of Special Functions
Special Functions
The description for this book, An Essay Toward a Unified Theory of Special
Functions. (AM-18), Volume 18, will be forthcoming.

Theory and Application of Special Functions
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.

Special Functions and the Theory of Group Representations
Designed to serve as a classroom text for higher mathematical functions and a
reference text for engineers and scientists, presents applications from such fields
as statics, dynamics, statistical communication theory, fiber optics, heat
conduction in solids, hybridation phenomena, and fluid mechanic

Special Functions: Group Theoretical Aspects and Applications
One service mathematici has rendered the 'Et moi, • si j'avait IU comment en
revenir. je n'y serais point alle.' human race. It has put common sense back Jules
Verne where it belong., on the topmost shelf next to the dusty canister labelled
'discarded non- The series is divergent; therefore we may be sense', Eric T. Bell
able to do something with it. O. H eaviside Mathematics is a tool for thought. A
highly necessary tool in a world where both feedback and non linearities abound.
Similarly, all kinds of parts of mathematics serve as tools for other pans and for
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other sciences. Applying a simple rewriting rule to the quote on the right above
one finds such statements as: 'One service topology has rendered mathematical
physics .. .'; 'One service logic has rendered com puter science .. .'; 'One service
category theory has rendered mathematics .. .'. All arguably true. And all
statements obtainable this way form part of the raison d'el;re of this series.

Methods of the Theory of Generalized Functions
This is the second of three volumes that form the Encyclopedia of Special
Functions, an extensive update of the Bateman Manuscript Project. Volume 2
covers multivariable special functions. When the Bateman project appeared, study
of these was in an early stage, but revolutionary developments began to be made
in the 1980s and have continued ever since. World-renowned experts survey these
over the course of 12 chapters, each containing an extensive bibliography. The
reader encounters different perspectives on a wide range of topics, from Dunkl
theory, to Macdonald theory, to the various deep generalizations of classical
hypergeometric functions to the several variables case, including the elliptic level.
Particular attention is paid to the close relation of the subject with Lie theory,
geometry, mathematical physics and combinatorics.

H-Transforms
This volume presents the general theory of generalized functions, including the
Fourier, Laplace, Mellin, Hilbert, Cauchy-Bochner and Poisson integral transforms
and operational calculus, with the traditional material augmented by the theory of
Fourier series, abelian theorems, and boundary values of helomorphic functions for
one and several variables. The author addresses several facets in depth, including
convolution theory, convolution algebras and convolution equations in them,
homogenous generalized functions, and multiplication of generalized functions.
This book will meet the needs of researchers, engineers, and students of applied
mathematics, control theory, and the engineering sciences.

Encyclopedia of Special Functions: The Askey-Bateman Project
Comprehensive text provides a detailed treatment of orthogonal polynomials,
principal properties of the gamma function, hypergeometric functions, Legendre
functions, confluent hypergeometric functions, and Hill's equation.

Representation of Lie Groups and Special Functions
This book presents calculation methods that are used in both mathematical and
theoretical physics. These methods will allow readers to work with selected special
functions and more generally with differential equations, which are the most
frequently used in quantum mechanics, theory of relativity and quantum field
theory. The authors explain various approximation methods used to solve
differential equations and to estimate integrals. They also address the basics of the
relations between differential equations, special functions and representation
theory of some of the simplest algebras on the one hand, and fundamental physics
on the other. Based on a seminar for graduate physics students, the book offers a
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compact and quick way to learn about special functions. To gain the most from it,
readers should be familiar with the basics of calculus, linear algebra, and complex
analysis, as well as the basic methods used to solve differential equations and
calculate integrals.

Algebraic Methods and Q-special Functions
Ordinary Differential Equations And Special Functions Form A Central Part In Many
Branches Of Physics And Engineering. A Large Number Of Books Already Exist In
These Areas And Informations Are Therefore Available In A Scattered Form. The
Present Book Tries To Bring Out Some Of The Most Important Concepts Associated
With Linear Ordinary Differential Equations And The Special Functions Of Frequent
Occurrence, In A Rather Elementary Form.The Methods Of Obtaining Series
Solution Of Second Order Linear Ordinary Differential Equations Near An Ordinary
Point As Well As Near A Regular Singular Point Have Been Explained In An Elegant
Manner And, As Applications Of These Methods, The Special Functions Of Hermite
And Bessel Have Been Dealt With.The Special Functions Of Legendre And Laguerre
Have Also Been Discussed Briefly. An Appendix Is Prepared To Deal With Other
Special Functions Such As The Beta Function, The Gamma Function, The
Hypergeometric Functions And The Chebyshev Polynomials In A Short Form.The
Topics Involving The Existence Theory And The Eigenvalue Problems Have Also
Been Discussed In The Book To Create Motivation For Further Studies In The
Subject.Each Chapter Is Supplemented With A Number Of Worked Out Examples As
Well As A Number Of Problems To Be Handled For Better Understanding Of The
Subject. R Contains A List Of Sixteen Important Books Forming The Bibliography.In
This Second Edition The Text Has Been Thoroughly Revised.

Special Functions
The subject of special functions is often presented as a collection of disparate
results, which are rarely organised in a coherent way. This book answers the need
for a different approach to the subject. The authors' main goals are to emphasise
general unifying principles coherently and to provide clear motivation, efficient
proofs, and original references for all of the principal results. The book covers
standard material, but also much more, including chapters on discrete orthogonal
polynomials and elliptic functions. The authors show how a very large part of the
subject traces back to two equations - the hypergeometric equation and the
confluent hypergeometric equation - and describe the various ways in which these
equations are canonical and special. Providing ready access to theory and
formulas, this book serves as an ideal graduate-level textbook as well as a
convenient reference.

Mathematical Functions and Their Approximations
This book, written by a highly distinguished author, provides the required
mathematical tools for researchers active in the physical sciences. The book
presents a full suit of elementary functions for scholars at PhD level. The opening
chapter introduces elementary classical special functions. The final chapter is
devoted to the discussion of functions of matrix argument in the real case. The text
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and exercises have been class-tested over five different years.

Convegno Su "Special Functions: Theory and Computation"
This book gives an introduction to the classical, well-known 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.

Special Functions
Lie Theory and Special Functions

The Functions of Mathematical Physics
Physics, chemistry, and engineering undergraduates will benefit from this
straightforward guide to special functions. Its topics possess wide applications in
quantum mechanics, electrical engineering, and many other fields. 1968 edition.
Includes 25 figures.

Elements Of Ordinary Differential Equations And Special
Functions
A collection of articles on various aspects of q-series and special functions
dedicated to Mizan Rahman. It also includes an article by Askey, Ismail, and
Koelink on Rahman’s mathematical contributions and how they influenced the
recent upsurge in the subject.

Special Functions and Analysis of Differential Equations
An introduction to complex analysis for students with some knowledge of complex
numbers from high school. It contains sixteen chapters, the first eleven of which
are aimed at an upper division undergraduate audience. The remaining five
chapters are designed to complete the coverage of all background necessary for
passing PhD qualifying exams in complex analysis. Topics studied include Julia sets
and the Mandelbrot set, Dirichlet series and the prime number theorem, and the
uniformization theorem for Riemann surfaces, with emphasis placed on the three
geometries: spherical, euclidean, and hyperbolic. Throughout, exercises range
from the very simple to the challenging. The book is based on lectures given by the
author at several universities, including UCLA, Brown University, La Plata, Buenos
Aires, and the Universidad Autonomo de Valencia, Spain.

Special Functions and Linear Representations of Lie Groups
This book gives an introduction to some central results in transcendental number
theory with application to periods and special values of modular and
hypergeometric functions. It also includes related results on Calabi–Yau manifolds.
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Most of the material is based on the author's own research and appears for the
first time in book form. It is presented with minimal of technical language and no
background in number theory is needed. In addition, except the last chapter, all
chapters include exercises suitable for graduate students. It is a nice book for
graduate students and researchers interested in transcendence.

Complex Analysis
The topic of special functions, normally presented as a mere collection of functions
exhibiting particular properties, is treated from a fresh and unusual perspective in
this book. The authors have based the special functions on the theory of secondorder ordinary differential equations in the complex domain. Several physical
applications are presented. Numerous tables and figures will help the reader find
his way through the subject.

Special Functions for Applied Scientists
Theory and Application of Special Functions.

Numerical Methods for Special Functions
A standard scheme for a relation between special functions and group
representation theory is the following: certain classes of special functions are
interpreted as matrix elements of irreducible representations of a certain Lie
group, and then properties of special functions are related to (and derived from)
simple well-known facts of representation theory. The book combines the majority
of known results in this direction. In particular, the author describes connections
between the exponential functions and the additive group of real numbers (Fourier
analysis), Legendre and Jacobi polynomials and representations of the group
$SU(2)$, and the hypergeometric function and representations of the group
$SL(2,R)$, as well as many other classes of special functions.

An Essay Toward a Unified Theory of Special Functions
A comprehensive graduate-level introduction to classical and contemporary
aspects of special functions.

An Introduction to Special Functions
Periods And Special Functions In Transcendence
Famous Russian work discusses the application of cylinder functions and spherical
harmonics; gamma function; probability integral and related functions; Airy
functions; hyper-geometric functions; more. Translated by Richard Silverman.

Special Functions and Orthogonal Polynomials
Along with more than 2100 integral equations and their solutions, this handbook
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outlines exact analytical methods for solving linear and nonlinear integral
equations and provides an evaluation of approximate methods. Each section
provides examples that show how methods can be applied to specific equations.

From Gauss to Painlevé
Special functions arise in many problems of pure and applied mathematics,
mathematical statistics, physics, and engineering. This book provides an up-todate overview of numerical methods for computing special functions and discusses
when to use these methods depending on the function and the range of
parameters. Not only are standard and simple parameter domains considered, but
methods valid for large and complex parameters are described as well. The first
part of the book (basic methods) covers convergent and divergent series,
Chebyshev expansions, numerical quadrature, and recurrence relations. Its focus is
on the computation of special functions; however, it is suitable for general
numerical courses. Pseudoalgorithms are given to help students write their own
algorithms. In addition to these basic tools, the authors discuss other useful and
efficient methods, such as methods for computing zeros of special functions,
uniform asymptotic expansions, Padé approximations, and sequence
transformations. The book also provides specific algorithms for computing several
special functions (like Airy functions and parabolic cylinder functions, among
others).

The Special Functions and Their Approximations
This is the last of three major volumes which present a comprehensive treatment
of the theory of the main classes of special functions from the point of view of the
theory of group representations. This volume deals with q-analogs of special
functions, quantum groups and algebras (including Hopf algebras), and
(representations of) semi-simple Lie groups. Also treated are special functions of a
matrix argument, representations in the Gel'fand-Tsetlin basis, and, finally,
modular forms, theta-functions and affine Lie algebras. The volume builds upon
results of the previous two volumes, and presents many new results. Subscribers
to the complete set of three volumes will be entitled to a discount of 15%.

Special Functions of Mathematics for Engineers
Special Functions and the Theory of Group Representations
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 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
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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.

Lie Theory and Special Functions
Approach your problems from It isn't that they can't see the right end and begin
with the solution. the answers. Then one day, It is that they can't see the perhaps
you will find the problem. final question. G.K. Chesterton. The Scandal 'The Hermit
Clad in Crane of Father Brown 'The Point of Feathers' in R. van Gulik's a Pin'. The
Chinese Maze Murders. Growing specialization and diversification have brought a
host of monographs and textbooks on increasingly specialized topics. However, the
"tree" of knowledge of mathematics and related fields does not grow only by
putting forth new branches. It also happens, quite often in fact, that branches
which were thought to be completely disparate are suddenly seen to be related.
Further, the kind and level of sophistication of mathematics applied in various
sciences has changed drastically in recent years: measure theory is used (nontrivially) in regional and theoretical economics; algebraic geometry interacts with
physics; the Minkowsky lemma, coding theory and the structure of water meet one
another in packing and covering theory; quantum fields, crystal defects and
mathematical programming profit from homotopy theory; Lie algebras are relevant
to filtering; and prediction and electrical engineering can use Stein spaces. And in
addition to this there are such new emerging SUbdisciplines as "completely
integrable systems", "chaos, synergetics and large-scale order", which are almost
impossible to fit into the existing classification schemes. They draw upon widely
different sections of mathematics.

Representation Theory, Special Functions and Painlevé
Equations--RIMS 2015
Differential Equations are very important tools in Mathematical Analysis. They are
widely found in 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 multi-order) 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
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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 firstorder 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 high-quality, peerreviewed book chapters in the area of nonlinear analysis, ordinary differential
equations, partial differential equations, and related applications.

Special Functions
There has been revived interest in recent years in the study of special functions.
Many of the latest advances in the field were inspired by the works of R. A. Askey
and colleagues on basic hypergeometric series and I. G. Macdonald on orthogonal
polynomials related to root systems. Significant progress was made by the use of
algebraic techniques involving quantum groups, Hecke algebras, and combinatorial
methods. The CRM organized a workshop for key researchers in the field to present
an overview of current trends. This volume consists of the contributions to that
workshop. Topics include basic hypergeometric functions, algebraic and
representation-theoretic methods, combinatorics of symmetric functions, root
systems, and the connections with integrable systems.

Special Functions & Their Applications
A detailed and self-contained and unified treatment of many mathematical
functions which arise in applied problems, as well as the attendant mathematical
theory for their approximations. many common features of the Bessel functions,
Legendre functions, incomplete gamma functions, confluent hypergeometric
functions, as well as of otherw, can be derived. Hitherto, many of the material
upon which the volumes are based has been available only in papers scattered
throughout the literature.
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