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A wide-ranging and comprehensive textbook for physical scientists who need to
use the tools of mathematics for practical purposes.
This book gives a clear, practical and self-contained presentation of the methods
of asymptotics and perturbation theory for obtaining approximate analytical
solutions to differential and difference equations. These methods allow one to
analyze physics and engineering problems that may not be solvable in closed
form. The presentation provides insights that will be useful in approaching new
problems.
The topics of this set of student-oriented books are presented in a discursive
style that is readable and easy to follow. Numerous clearly stated, completely
worked out examples together with carefully selected problem sets with answers
are used to enhance students' understanding and manipulative skill. The goal is
to help students feel comfortable and confident in using advanced mathematical
tools in junior, senior, and beginning graduate courses.
Written and edited by a group of renowned specialists in the field, this
outstanding new volume addresses primary computational techniques for
developing new technologies in soft computing. It also highlights the security,
privacy, artificial intelligence, and practical approaches needed by engineers and
scientists in all fields of science and technology. It highlights the current research,
which is intended to advance not only mathematics but all areas of science,
research, and development, and where these disciplines intersect. As the book is
focused on emerging concepts in machine learning and artificial intelligence
algorithmic approaches and soft computing techniques, it is an invaluable tool for
researchers, academicians, data scientists, and technology developers. The
newest and most comprehensive volume in the area of mathematical methods for
use in real-time engineering, this groundbreaking new work is a must-have for
any engineer or scientist’s library. Also useful as a textbook for the student, it is
a valuable contribution to the advancement of the science, both a working
handbook for the new hire or student, and a reference for the veteran engineer.
Mathematical and Engineering Methods in Computer Science10th International
Doctoral Workshop, MEMICS 2015, Tel?, Czech Republic, October 23-25, 2015,
Revised Selected PapersSpringer
Mathematical Methods in Chemical and Biological Engineering describes basic to
moderately advanced mathematical techniques useful for shaping the modelbased analysis of chemical and biological engineering systems. Covering an
ideal balance of basic mathematical principles and applications to physicochemical problems, this book presents examples drawn from recent scientific and
technical literature on chemical engineering, biological and biomedical
engineering, food processing, and a variety of diffusional problems to
demonstrate the real-world value of the mathematical methods. Emphasis is
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placed on the background and physical understanding of the problems to prepare
students for future challenging and innovative applications.
Intended for upper-level undergraduate and graduate courses in chemistry,
physics, mathematics and engineering, this text is also suitable as a reference for
advanced students in the physical sciences. Detailed problems and worked
examples are included.
Das Spannungsfeld zwischen Mathematik und Mechanik bildet eine nie versiegende
Quelle neuer Entwicklungen. Das Lehrbuch enthält eine breite Palette klassischer
Themen, vom Dreikörperproblem und der Kreiseltheorie über Bifurkationstheorie und
Optimierung bis zur Kontinuumsmechanik elastischer Körper und Flüssigkeiten. Mit
Matlab-Programmen, die auf der Homepage des Autors zur Verfügung gestellt werden,
können Leser Experimente durchführen. Dabei kann jedes Bild oder Diagramm selbst
erzeugt und Daten oder Algorithmus nach Belieben abgeändert werden.
Classroom-tested, Advanced Mathematical Methods in Science and Engineering,
Second Edition presents methods of applied mathematics that are particularly suited to
address physical problems in science and engineering. Numerous examples illustrate
the various methods of solution and answers to the end-of-chapter problems are
included at the back of the book. After introducing integration and solution methods of
ordinary differential equations (ODEs), the book presents Bessel and Legendre
functions as well as the derivation and methods of solution of linear boundary value
problems for physical systems in one spatial dimension governed by ODEs. It also
covers complex variables, calculus, and integrals; linear partial differential equations
(PDEs) in classical physics and engineering; the derivation of integral transforms;
Green’s functions for ODEs and PDEs; asymptotic methods for evaluating integrals;
and the asymptotic solution of ODEs. New to this edition, the final chapter offers an
extensive treatment of numerical methods for solving non-linear equations, finite
difference differentiation and integration, initial value and boundary value ODEs, and
PDEs in mathematical physics. Chapters that cover boundary value problems and
PDEs contain derivations of the governing differential equations in many fields of
applied physics and engineering, such as wave mechanics, acoustics, heat flow in
solids, diffusion of liquids and gases, and fluid flow. An update of a bestseller, this
second edition continues to give students the strong foundation needed to apply
mathematical techniques to the physical phenomena encountered in scientific and
engineering applications.
The impulse which led to the writing of the present book has emerged from my many
years of lecturing in special courses for selected students at the College of Civil
Engineering of the Tech nical University in Prague, from experience gained as
supervisor and consultant to graduate students-engineers in the field of applied
mathematics, and - last but not least - from frequent consultations with technicians as
well as with physicists who have asked for advice in overcoming difficulties
encountered in solving theoretical problems. Even though a varied combination of
problems of the most diverse nature was often in question, the problems discussed in
this book stood forth as the most essential to this category of specialists. The many
discussions I have had gave rise to considerations on writing a book which should fill
the rather unfortunate gap in our literature. The book is designed, in the first place, for
specialists in the fields of theoretical engineering and science. However, it was my aim
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that the book should be of interest to mathematicians as well. I have been well aware
what an ungrateful task it may be to write a book of the present type, and what
problems such an effort can bring: Technicians and physicists on the one side, and
mathematicians on the other, are often of diametrically opposing opinions as far as
books con ceived for both these categories are concerned.
This volume contains the post-conference proceedings of the 10th Doctoral Workshop
on Mathematical and Engineering Methods in Computer Science, MEMICS 2015, held
in Tel?, Czech Republic, in October 2015. The 10 thoroughly revised full papers were
carefully selected out of 25 submissions and are presented together with 3 invited
papers. The topics covered include: security and safety, bioinformatics, recommender
systems, high-performance and cloud computing, and non-traditional computational
models (quantum computing, etc.).ioinformatics, recommender="" systems,="" highperformance="" and="" cloud="" computing,="" non-traditional="" computational=""
models="" (quantum="" etc.).
Dieser Buchtitel ist Teil des Digitalisierungsprojekts Springer Book Archives mit
Publikationen, die seit den Anfängen des Verlags von 1842 erschienen sind. Der Verlag
stellt mit diesem Archiv Quellen für die historische wie auch die disziplingeschichtliche
Forschung zur Verfügung, die jeweils im historischen Kontext betrachtet werden
müssen. Dieser Titel erschien in der Zeit vor 1945 und wird daher in seiner
zeittypischen politisch-ideologischen Ausrichtung vom Verlag nicht beworben.
A comprehensive introduction to the multidisciplinary applications of mathematical
methods, revised and updated The second edition of Essentials of Mathematical
Methods in Science and Engineering offers an introduction to the key mathematical
concepts of advanced calculus, differential equations, complex analysis, and
introductory mathematical physics for students in engineering and physics research.
The book’s approachable style is designed in a modular format with each chapter
covering a subject thoroughly and thus can be read independently. This updated
second edition includes two new and extensive chapters that cover practical linear
algebra and applications of linear algebra as well as a computer file that includes
Matlab codes. To enhance understanding of the material presented, the text contains a
collection of exercises at the end of each chapter. The author offers a coherent
treatment of the topics with a style that makes the essential mathematical skills easily
accessible to a multidisciplinary audience. This important text: • Includes derivations
with sufficient detail so that the reader can follow them without searching for results in
other parts of the book • Puts the emphasis on the analytic techniques • Contains two
new chapters that explore linear algebra and its applications • Includes Matlab codes
that the readers can use to practice with the methods introduced in the book Written for
students in science and engineering, this new edition of Essentials of Mathematical
Methods in Science and Engineering maintains all the successful features of the first
edition and includes new information.
This series of books deals with the mathematical modeling and computational
simulation of complex wave propagation phenomena in science and engineering. This
first volume of the series introduces the basic mathematical and physical fundamentals,
and it is mainly intended as a reference guide and a general survey for scientists and
engineers. It presents a broad and practical overview of the involved foundations, being
useful as much in industrial research, development, and innovation activities, as in
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academic labors.
Mathematics plays an important role in developing hypotheses, laws and theories in
science and engineering. It is used in quantitative scientific modeling which generates
new hypotheses and predictions. It is frequently used in collecting and observing
measurements. A branch of mathematics known as statistics plays an important role in
summarizing and analyzing data. This data allows scientists to evaluate the reliability
and variability of the results of their experiments. Both science and engineering apply
computational science and mathematics to simulate real-world situations. Mathematics
in engineering includes the applications of differential equations, real and complex
analysis, approximation theory, Fourier analysis, potential theory as well as probability
and linear algebra. The topics included in this book on mathematical concepts in
science and engineering are of utmost significance and bound to provide incredible
insights to readers. It presents researches and studies performed by experts across the
globe. Those in search of information to further their knowledge will be greatly assisted
by this book.
An undergraduate-level textbook concerned with mathematical methods employed in
linear-systems theory and signal processing. Considers complex numbers and Laplace
transforms, as well as some additional topics such as complex variable theory and
Fourier series and transforms.
This comprehensive, well organized and easy to read book presents concepts in a
unified framework to establish a similarity in the methods of solutions and analysis of
such diverse systems as algebraic equations, ordinary differential equations and partial
differential equations. The distin-guishing feature of the book is the clear focus on
analytical methods of solving equations. The text explains how the methods meant to
elucidate linear problems can be extended to analyse nonlinear problems. The book
also discusses in detail modern concepts like bifurcation theory and chaos.To attract
engineering students to applied mathematics, the author explains the concepts in a
clear, concise and straightforward manner, with the help of examples and analysis. The
significance of analytical methods and concepts for the engineer/scientist interested in
numerical applications is clearly brought out.Intended as a textbook for the
postgraduate students in engineering, the book could also be of great help to the
research students.
Algebraically based approach to vectors, mapping, diffraction, and other topics covers
generalized functions, analytic function theory, Hilbert spaces, calculus of variations,
boundary value problems, integral equations, more. 1969 edition.
Suitable for advanced undergraduate and graduate students, this new textbook
contains an introduction to the mathematical concepts used in physics and engineering.
The entire book is unique in that it draws upon applications from physics, rather than
mathematical examples, to ensure students are fully equipped with the tools they need.
This approach prepares the reader for advanced topics, such as quantum mechanics
and general relativity, while offering examples, problems, and insights into classical
physics. The book is also distinctive in the coverage it devotes to modelling, and to oftneglected topics such as Green's functions.
This book presents a careful selection of the contributions presented at the
Mathematical Methods in Engineering (MME10) International Symposium, held at the
Polytechnic Institute of Coimbra- Engineering Institute of Coimbra (IPC/ISEC), Portugal,
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October 21-24, 2010. The volume discusses recent developments about theoretical and
applied mathematics toward the solution of engineering problems, thus covering a wide
range of topics, such as: Automatic Control, Autonomous Systems, Computer Science,
Dynamical Systems and Control, Electronics, Finance and Economics, Fluid Mechanics
and Heat Transfer, Fractional Mathematics, Fractional Transforms and Their
Applications, Fuzzy Sets and Systems, Image and Signal Analysis, Image Processing,
Mechanics, Mechatronics, Motor Control and Human Movement Analysis, Nonlinear
Dynamics, Partial Differential Equations, Robotics, Acoustics, Vibration and Control,
and Wavelets.
Multiscale problems naturally pose severe challenges for computational science and
engineering. The smaller scales must be well resolved over the range of the larger
scales. Challenging multiscale problems are very common and are found in e.g.
materials science, fluid mechanics, electrical and mechanical engineering.
Homogenization, subgrid modelling, heterogeneous multiscale methods, multigrid,
multipole, and adaptive algorithms are examples of methods to tackle these problems.
This volume is an overview of current mathematical and computational methods for
problems with multiple scales with applications in chemistry, physics and engineering.

This text is intended for the undergraduate course in math methods, with an
audience of physics and engineering majors. As a required course in most
departments, the text relies heavily on explained examples, real-world
applications and student engagement. Supporting the use of active learning, a
strong focus is placed upon physical motivation combined with a versatile
coverage of topics that can be used as a reference after students complete the
course. Each chapter begins with an overview that includes a list of prerequisite
knowledge, a list of skills that will be covered in the chapter, and an outline of the
sections. Next comes the motivating exercise, which steps the students through a
real-world physical problem that requires the techniques taught in each chapter.
The physical world is studied by means of mathematical models, which consist of
differential, integral, and integro-differential equations accompanied by a large
assortment of initial and boundary conditions. In certain circumstances, such
models yield exact analytic solutions. When they do not, they are solved
numerically by means of various approximation schemes. Whether analytic or
numerical, these solutions share a common feature: they are constructed by
means of the powerful tool of integration—the focus of this self-contained book. An
outgrowth of the Ninth International Conference on Integral Methods in Science
and Engineering, this work illustrates the application of integral methods to
diverse problems in mathematics, physics, biology, and engineering. The thirty
two chapters of the book, written by scientists with established credentials in their
fields, contain state-of-the-art information on current research in a variety of
important practical disciplines. The problems examined arise in real-life
processes and phenomena, and the solution techniques range from theoretical
integral equations to finite and boundary elements. Specific topics covered
include spectral computations, atmospheric pollutant dispersion, vibration of
drilling masts, bending of thermoelastic plates, homogenization, equilibria in
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nonlinear elasticity, modeling of syringomyelia, fractional diffusion equations,
operators on Lipschitz domains, systems with concentrated masses,
transmission problems, equilibrium shape of axisymmetric vesicles, boundary
layer theory, and many more. Integral Methods in Science and Engineering is a
useful and practical guide to a variety of topics of interest to pure and applied
mathematicians, physicists, biologists, and civil and mechanical engineers, at
both the professional and graduate student level.
This book presents recent developments in nonlinear dynamics with an emphasis
on complex systems. The volume illustrates new methods to characterize the
solutions of nonlinear dynamics associated with complex systems. This book
contains the following topics: new solutions of the functional equations,
optimization algorithm for traveling salesman problem, fractals, control, fractional
calculus models, fractional discretization, local fractional partial differential
equations and their applications, and solutions of fractional kinetic equations.
This volume contains the post-proceedings of the 8th Doctoral Workshop on
Mathematical and Engineering Methods in Computer Science, MEMICS 2012,
held in Znojmo, Czech Republic, in October, 2012. The 13 thoroughly revised
papers were carefully selected out of 31 submissions and are presented together
with 6 invited papers. The topics covered by the papers include: computer-aided
analysis and verification, applications of game theory in computer science,
networks and security, modern trends of graph theory in computer science,
electronic systems design and testing, and quantum information processing.
This volume constitutes the thoroughly refereed post-conference proceedings of
the 7th International Doctoral Workshop on Mathematical and Engineering
Methods in Computer Science, MEMICS 2011, held in Lednice, Czech Republic,
on October 14-16, 2011. The 13 revised full papers presented together with 6
invited talks were carefully reviewed and selected from 38 submissions. The
papers address all current issues of mathematical and engineering methods in
computer science, especially: software and hardware dependability, computer
security, computer-aided analysis and verification, testing and diagnostics,
simulation, parallel and distributed computing, grid computing, computer
networks, modern hardware and its design, non-traditional computing
architectures, software engineering, computational intelligence, quantum
information processing, computer graphics and multimedia, signal, text, speech,
and image processing, and theoretical computer science.
This book collects chapters dealing with some of the theoretical aspects needed
to properly discuss the dynamics of complex engineering systems. The book
illustrates advanced theoretical development and new techniques designed to
better solve problems within the nonlinear dynamical systems. Topics covered in
this volume include advances on fixed point results on partial metric spaces,
localization of the spectral expansions associated with the partial differential
operators, irregularity in graphs and inverse problems, Hyers-Ulam and HyersUlam-Rassias stability for integro-differential equations, fixed point results for
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mixed multivalued mappings of Feng-Liu type on Mb-metric spaces, and the limit
q-Bernstein operators, analytical investigation on the fractional diffusion
absorption equation.
Designed for engineering graduate students, this book connects basic
mathematics to a variety of methods used in engineering problems.
The third edition of this highly acclaimed undergraduate textbook is suitable for
teaching all the mathematics for an undergraduate course in any of the physical
sciences. As well as lucid descriptions of all the topics and many worked
examples, it contains over 800 exercises. New stand-alone chapters give a
systematic account of the 'special functions' of physical science, cover an
extended range of practical applications of complex variables, and give an
introduction to quantum operators. Further tabulations, of relevance in statistics
and numerical integration, have been added. In this edition, half of the exercises
are provided with hints and answers and, in a separate manual available to both
students and their teachers, complete worked solutions. The remaining exercises
have no hints, answers or worked solutions and can be used for unaided
homework; full solutions are available to instructors on a password-protected web
site, www.cambridge.org/9780521679718.
A Practical, Interdisciplinary Guide to Advanced Mathematical Methods for
Scientists and Engineers Mathematical Methods in Science and Engineering,
Second Edition, provides students and scientists with a detailed mathematical
reference for advanced analysis and computational methodologies. Making
complex tools accessible, this invaluable resource is designed for both the
classroom and the practitioners; the modular format allows flexibility of coverage,
while the text itself is formatted to provide essential information without detailed
study. Highly practical discussion focuses on the “how-to” aspect of each topic
presented, yet provides enough theory to reinforce central processes and
mechanisms. Recent growing interest in interdisciplinary studies has brought
scientists together from physics, chemistry, biology, economy, and finance to
expand advanced mathematical methods beyond theoretical physics. This book
is written with this multi-disciplinary group in mind, emphasizing practical
solutions for diverse applications and the development of a new interdisciplinary
science. Revised and expanded for increased utility, this new Second Edition:
Includes over 60 new sections and subsections more useful to a multidisciplinary
audience Contains new examples, new figures, new problems, and more fluid
arguments Presents a detailed discussion on the most frequently encountered
special functions in science and engineering Provides a systematic treatment of
special functions in terms of the Sturm-Liouville theory Approaches second-order
differential equations of physics and engineering from the factorization
perspective Includes extensive discussion of coordinate transformations and
tensors, complex analysis, fractional calculus, integral transforms, Green's
functions, path integrals, and more Extensively reworked to provide increased
utility to a broader audience, this book provides a self-contained three-semester
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course for curriculum, self-study, or reference. As more scientific disciplines
begin to lean more heavily on advanced mathematical analysis, this resource will
prove to be an invaluable addition to any bookshelf.
A concise and up-to-date introduction to mathematical methods for students in
the physical sciences Mathematical Methods in Physics, Engineering and
Chemistry offers an introduction to the most important methods of theoretical
physics. Written by two physics professors with years of experience, the text puts
the focus on the essential math topics that the majority of physical science
students require in the course of their studies. This concise text also contains
worked examples that clearly illustrate the mathematical concepts presented and
shows how they apply to physical problems. This targeted text covers a range of
topics including linear algebra, partial differential equations, power series, SturmLiouville theory, Fourier series, special functions, complex analysis, the Green’s
function method, integral equations, and tensor analysis. This important text:
Provides a streamlined approach to the subject by putting the focus on the
mathematical topics that physical science students really need Offers a text that
is different from the often-found definition-theorem-proof scheme Includes more
than 150 worked examples that help with an understanding of the problems
presented Presents a guide with more than 200 exercises with different degrees
of difficulty Written for advanced undergraduate and graduate students of
physics, materials science, and engineering, Mathematical Methods in Physics,
Engineering and Chemistry includes the essential methods of theoretical physics.
The text is streamlined to provide only the most important mathematical concepts
that apply to physical problems.
This volume contains the post-proceedings of the 9th Doctoral Workshop on
Mathematical and Engineering Methods in Computer Science, MEMICS 2014,
held in Tel?, Czech Republic, in October 2014. The 13 thoroughly revised papers
were carefully selected out of 28 submissions and are presented together with 4
invited papers. The topics covered by the papers include: algorithms, logic, and
games; high performance computing; computer aided analysis, verification, and
testing; hardware design and diagnostics; computer graphics and image
processing; and artificial intelligence and natural language processing.
This book covers tools and techniques used for developing mathematical
methods and modelling related to real-life situations. It brings forward significant
aspects of mathematical research by using different mathematical methods such
as analytical, computational, and numerical with relevance or applications in
engineering and applied sciences. Presents theory, methods, and applications in
a balanced manner Includes the basic developments with full details Contains the
most recent advances and offers enough references for further study Written in a
self-contained style and provides proof of necessary results Offers research
problems to help early career researchers prepare research proposals
Mathematical Methods in Engineering and Applied Sciences makes available for
the audience, several relevant topics in one place necessary for crucial
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understanding of research problems of an applied nature. This should attract the
attention of general readers, mathematicians, and engineers interested in new
tools and techniques required for developing more accurate mathematical
methods and modelling corresponding to real-life situations.
Mathematical Methods in Chemical Engineering
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