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This book reports on recent progress in emerging technologies, modern characterization methods, theory and applications of advanced
magnetic materials. It covers broad spectrum of topics: technology and characterization of rapidly quenched nanowires for information
technology; fabrication and properties of hexagonal ferrite films for microwave communication; surface reconstruction of magnetite for
spintronics; synthesis of multiferroic composites for novel biomedical applications, optimization of electroplated inductors for microelectronic
devices; theory of magnetism of Fe-Al alloys; and two advanced analytical approaches for modeling of magnetic materials using Everett
integral and the inverse problem approach. This book is addressed to a diverse group of readers with general background in physics or
materials science, but it can also benefit specialists in the field of magnetic materials.
Offers a well-rounded, mathematical approach to problems in signal interpretation using the latest time, frequency, and mixed-domain
methods Equally useful as a reference, an up-to-date review, a learning tool, and a resource for signal analysis techniques Provides a
gradual introduction to the mathematics so that the less mathematically adept reader will not be overwhelmed with instant hard analysis
Covers Hilbert spaces, complex analysis, distributions, random signals, analog Fourier transforms, and more
Charles Darwin has been extensively analysed and written about as a scientist, Victorian, father and husband. However, this is the first book
to present a carefully thought out pedagogical approach to learning that is centered on Darwin’s life and scientific practice. The ways in
which Darwin developed his scientific ideas, and their far reaching effects, continue to challenge and provoke contemporary teachers and
learners, inspiring them to consider both how scientists work and how individual humans ‘read nature’. Darwin-inspired learning, as
proposed in this international collection of essays, is an enquiry-based pedagogy, that takes the professional practice of Charles Darwin as its
source. Without seeking to idealise the man, Darwin-inspired learning places importance on: • active learning • hands-on enquiry • critical
thinking • creativity • argumentation • interdisciplinarity. In an increasingly urbanised world, first-hand observations of living plants and
animals are becoming rarer. Indeed, some commentators suggest that such encounters are under threat and children are living in a time of
‘nature-deficit’. Darwin-inspired learning, with its focus on close observation and hands-on enquiry, seeks to re-engage children and young
people with the living world through critical and creative thinking modeled on Darwin’s life and science.
This is the first edited volume that features two important frameworks, Hückel and quantum chemical topological analyses. The contributors,
which include an array of academics of international distinction, describe recent applications of such topological methods to various fields and
topics that provide the reader with the current state-of-the-art and give a flavour of the wide range of their potentialities.
This volume brings together the advanced research results obtained by the European COST Action 2102 "Cross Modal Analysis of Verbal
and Nonverbal Communication", primarily discussed at the PINK SSPnet-COST2102 International Conference on Analysis of Verbal and
Nonverbal Communication and Enactment: The Processing Issues, held in Budapest, Hungary, in September 2010. The 40 papers presented
were carefully reviewed and selected for inclusion in the book. The volume is arranged into two scientific sections. The first section,
Multimodal Signals: Analysis, Processing and Computational Issues, deals with conjectural and processing issues of defining models,
algorithms, and heuristic strategies for data analysis, coordination of the data flow and optimal encoding of multi-channel verbal and
nonverbal features. The second section, Verbal and Nonverbal Social Signals, presents original studies that provide theoretical and practical
solutions to the modelling of timing synchronization between linguistic and paralinguistic expressions, actions, body movements, activities in
human interaction and on their assistance for an effective human-machine interactions.
Advanced Engineering Mathematics with MATLAB, Fourth Edition builds upon three successful previous editions. It is written for today’s
STEM (science, technology, engineering, and mathematics) student. Three assumptions under lie its structure: (1) All students need a firm
grasp of the traditional disciplines of ordinary and partial differential equations, vector calculus and linear algebra. (2) The modern student
must have a strong foundation in transform methods because they provide the mathematical basis for electrical and communication studies.
(3) The biological revolution requires an understanding of stochastic (random) processes. The chapter on Complex Variables, positioned as
the first chapter in previous editions, is now moved to Chapter 10. The author employs MATLAB to reinforce concepts and solve problems
that require heavy computation. Along with several updates and changes from the third edition, the text continues to evolve to meet the needs
of today’s instructors and students. Features: Complex Variables, formerly Chapter 1, is now Chapter 10. A new Chapter 18: Itô’s Stochastic
Calculus. Implements numerical methods using MATLAB, updated and expanded Takes into account the increasing use of probabilistic
methods in engineering and the physical sciences Includes many updated examples, exercises, and projects drawn from the scientific and
engineering literature Draws on the author’s many years of experience as a practitioner and instructor Gives answers to odd-numbered
problems in the back of the book Offers downloadable MATLAB code at www.crcpress.com
The Mellin transformation is widely used in various problems of pure and applied mathematics, in particular, in the theory of differential and
integral equations and the theory of Dirichlet series. It is found in extensive applications in mathematical physics, number theory,
mathematical statistics, theory of asymptotic expansions, and especially, in the theory of special functions and integral transformations. It is
essentially used in algorithms of integration in computer algebra systems. Since the majority of integrals encountered in applications can be
reduced to the form of the corresponding Mellin transforms with specific parameters, this handbook can also be used for definite and
indefinite integrals. By changes in variables, the Mellin transform can be turned into the Fourier and Laplace transforms. The appendices
contain formulas of connection with other integral transformations, and an algorithm for determining regions of convergence of integrals. The
Handbook of Mellin Transforms will be of interest and useful to all researchers and engineers who use mathematical methods. It will become
the main source of formulas of Mellin transforms, as well as indefinite and definite integrals.

Thoroughly revised and updated, The Art of Modeling in Science and Engineering with Mathematica®, Second Edition explores
the mathematical tools and procedures used in modeling based on the laws of conservation of mass, energy, momentum, and
electrical charge. The authors have culled and consolidated the best from the first edition and expanded the range of applied
examples to reach a wider audience. The text proceeds, in measured steps, from simple models of real-world problems at the
algebraic and ordinary differential equations (ODE) levels to more sophisticated models requiring partial differential equations. The
traditional solution methods are supplemented with Mathematica , which is used throughout the text to arrive at solutions for many
of the problems presented. The text is enlivened with a host of illustrations and practice problems drawn from classical and
contemporary sources. They range from Thomson’s famous experiment to determine e/m and Euler’s model for the buckling of a
strut to an analysis of the propagation of emissions and the performance of wind turbines. The mathematical tools required are first
explained in separate chapters and then carried along throughout the text to solve and analyze the models. Commentaries at the
end of each illustration draw attention to the pitfalls to be avoided and, perhaps most important, alert the reader to unexpected
results that defy conventional wisdom. These features and more make the book the perfect tool for resolving three common
difficulties: the proper choice of model, the absence of precise solutions, and the need to make suitable simplifying assumptions
and approximations. The book covers a wide range of physical processes and phenomena drawn from various disciplines and
clearly illuminates the link between the physical system being modeled and the mathematical expression that results.
Pure Mathematics for Advanced Level, Second Edition is written to meet the needs of the student studying for the General
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Certificate of Education at Advanced Level. The text is organized into 22 chapters. Chapters 1-5 cover topics in algebra such as
operations with real numbers, the binomial theorem, and the quadratic function and the quadratic equation. The principles,
methods and techniques in calculus, trigonometry, and co-ordinate geometry are provided as well. Two new chapters have been
added: Numerical Methods and Vectors. Mathematics students will find this book extremely useful.
Though it incorporates much new material, this new edition preserves the general character of the book in providing a collection of
solutions of the equations of diffusion and describing how these solutions may be obtained.
This Second Edition of the go-to reference combines the classical analysis and modern applications of applied mathematics for
chemical engineers. The book introduces traditional techniques for solving ordinary differential equations (ODEs), adding new
material on approximate solution methods such as perturbation techniques and elementary numerical solutions. It also includes
analytical methods to deal with important classes of finite-difference equations. The last half discusses numerical solution
techniques and partial differential equations (PDEs). The reader will then be equipped to apply mathematics in the formulation of
problems in chemical engineering. Like the first edition, there are many examples provided as homework and worked examples.
TheH-function or popularly known in the literature as Fox’sH-function has recently found applications in a large variety of
problems connected with reaction, diffusion, reaction–diffusion, engineering and communication, fractional differ- tial and integral
equations, many areas of theoretical physics, statistical distribution theory, etc. One of the standard books and most cited book on
the topic is the 1978 book of Mathai and Saxena. Since then, the subject has grown a lot, mainly in the elds of applications. Due to
popular demand, the authors were requested to - grade and bring out a revised edition of the 1978 book. It was decided to bring
out a new book, mostly dealing with recent applications in statistical distributions, pa- way models, nonextensive statistical
mechanics, astrophysics problems, fractional calculus, etc. and to make use of the expertise of Hans J. Haubold in astrophysics
area also. It was decided to con ne the discussion toH-function of one scalar variable only. Matrix variable cases and many
variable cases are not discussed in detail, but an insight into these areas is given. When going from one variable to many
variables, there is nothing called a unique bivariate or multivariate analogue of a givenfunction. Whatever be the criteria used,
there may be manydifferentfunctions quali ed to be bivariate or multivariate analogues of a given univariate function. Some of the
bivariate and multivariateH-functions, currently in the literature, are also questioned by many authors.
This book is an introduction to numerical analysis and intends to strike a balance between analytical rigor and the treatment of
particular methods for engineering problems Emphasizes the earlier stages of numerical analysis for engineers with real-life
problem-solving solutions applied to computing and engineering Includes MATLAB oriented examples An Instructor's Manual
presenting detailed solutions to all the problems in the book is available from the Wiley editorial department.
This book, based on Pólya's method of problem solving, aids students in their transition to higher-level mathematics. It begins by
providing a great deal of guidance on how to approach definitions, examples, and theorems in mathematics and ends by providing
projects for independent study. Students will follow Pólya's four step process: learn to understand the problem; devise a plan to
solve the problem; carry out that plan; and look back and check what the results told them.
First course calculus texts have traditionally been either“engineering/science-oriented” with too little rigor,or have thrown students in the
deep end with a rigorous analysistext. The How and Why of One Variable Calculus closes thisgap in providing a rigorous treatment that takes
an original andvaluable approach between calculus and analysis. Logicallyorganized and also very clear and user-friendly, it covers 6
maintopics; real numbers, sequences, continuity, differentiation,integration, and series. It is primarily concerned with developingan
understanding of the tools of calculus. The author presentsnumerous examples and exercises that illustrate how the techniquesof calculus
have universal application. The How and Why of One Variable Calculus presents anexcellent text for a first course in calculus for students in
themathematical sciences, statistics and analytics, as well as a textfor a bridge course between single and multi-variable calculus aswell as
between single variable calculus and upper level theorycourses for math majors.
Quantum mechanics, the subfield of physics that describes the behavior of very small (quantum) particles, provides the basis for a new
paradigm of computing. First proposed in the 1980s as a way to improve computational modeling of quantum systems, the field of quantum
computing has recently garnered significant attention due to progress in building small-scale devices. However, significant technical
advances will be required before a large-scale, practical quantum computer can be achieved. Quantum Computing: Progress and Prospects
provides an introduction to the field, including the unique characteristics and constraints of the technology, and assesses the feasibility and
implications of creating a functional quantum computer capable of addressing real-world problems. This report considers hardware and
software requirements, quantum algorithms, drivers of advances in quantum computing and quantum devices, benchmarks associated with
relevant use cases, the time and resources required, and how to assess the probability of success.
Mathematical Geoscience is an expository textbook which aims to provide a comprehensive overview of a number of different subjects within
the Earth and environmental sciences. Uniquely, it treats its subjects from the perspective of mathematical modelling with a level of
sophistication that is appropriate to their proper investigation. The material ranges from the introductory level, where it can be used in
undergraduate or graduate courses, to research questions of current interest. The chapters end with notes and references, which provide an
entry point into the literature, as well as allowing discursive pointers to further research avenues. The introductory chapter provides a
condensed synopsis of applied mathematical techniques of analysis, as used in modern applied mathematical modelling. There follows a
succession of chapters on climate, ocean and atmosphere dynamics, rivers, dunes, landscape formation, groundwater flow, mantle
convection, magma transport, glaciers and ice sheets, and sub-glacial floods. This book introduces a whole range of important geoscientific
topics in one single volume and serves as an entry point for a rapidly expanding area of genuine interdisciplinary research. By addressing the
interplay between mathematics and the real world, this book will appeal to graduate students, lecturers and researchers in the fields of
applied mathematics, the environmental sciences and engineering.
A revised and up-to-date guide to advanced vibration analysis written by a noted expert The revised and updated second edition of Vibration
of Continuous Systems offers a guide to all aspects of vibration of continuous systems including: derivation of equations of motion, exact and
approximate solutions and computational aspects. The author—a noted expert in the field—reviews all possible types of continuous structural
members and systems including strings, shafts, beams, membranes, plates, shells, three-dimensional bodies, and composite structural
members. Designed to be a useful aid in the understanding of the vibration of continuous systems, the book contains exact analytical
solutions, approximate analytical solutions, and numerical solutions. All the methods are presented in clear and simple terms and the second
edition offers a more detailed explanation of the fundamentals and basic concepts. Vibration of Continuous Systems revised second edition:
Contains new chapters on Vibration of three-dimensional solid bodies; Vibration of composite structures; and Numerical solution using the
finite element method Reviews the fundamental concepts in clear and concise language Includes newly formatted content that is streamlined
for effectiveness Offers many new illustrative examples and problems Presents answers to selected problems Written for professors,
students of mechanics of vibration courses, and researchers, the revised second edition of Vibration of Continuous Systems offers an
authoritative guide filled with illustrative examples of the theory, computational details, and applications of vibration of continuous systems.
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Since the first edition of this book was published seven years ago, the field of modeling and simulation of communication systems has grown
and matured in many ways, and the use of simulation as a day-to-day tool is now even more common practice. With the current interest in
digital mobile communications, a primary area of application of modeling and simulation is now in wireless systems of a different flavor from
the `traditional' ones. This second edition represents a substantial revision of the first, partly to accommodate the new applications that have
arisen. New chapters include material on modeling and simulation of nonlinear systems, with a complementary section on related
measurement techniques, channel modeling and three new case studies; a consolidated set of problems is provided at the end of the book.
The aim of this book is to bring students of economics and finance who have only an introductory background in mathematics up to a quite
advanced level in the subject, thus preparing them for the core mathematical demands of econometrics, economic theory, quantitative
finance and mathematical economics, which they are likely to encounter in their final-year courses and beyond. The level of the book will also
be useful for those embarking on the first year of their graduate studies in Business, Economics or Finance.
This work has been selected by scholars as being culturally important and is part of the knowledge base of civilization as we know it. This
work is in the public domain in the United States of America, and possibly other nations. Within the United States, you may freely copy and
distribute this work, as no entity (individual or corporate) has a copyright on the body of the work. Scholars believe, and we concur, that this
work is important enough to be preserved, reproduced, and made generally available to the public. To ensure a quality reading experience,
this work has been proofread and republished using a format that seamlessly blends the original graphical elements with text in an easy-toread typeface. We appreciate your support of the preservation process, and thank you for being an important part of keeping this knowledge
alive and relevant.

Resoundingly popular in its first edition, Dean Duffy's Advanced Engineering Mathematics has been updated, expanded,
and now more than ever provides the solid mathematics background required throughout the engineering disciplines.
Melding the author's expertise as a practitioner and his years of teaching engineering mathematics, this text stands
clearly apart from the many others available. Relevant, insightful examples follow nearly every concept introduced and
demonstrate its practical application. This edition includes two new chapters on differential equations, another on Hilbert
transforms, and many new examples, problems, and projects that help build problem-solving skills. Most importantly, the
book now incorporates the use of MATLAB throughout the presentation to reinforce the concepts presented. MATLAB
code is included so readers can take an analytic result, fully explore it graphically, and gain valuable experience with this
industry-standard software.
Focusing on the application of mathematics to chemical engineering, Applied Mathematical Methods for Chemical
Engineers addresses the setup and verification of mathematical models using experimental or other independently
derived data. The book provides an introduction to differential equations common to chemical engineering, followed by
examples of first-order and linear second-order ordinary differential equations. Later chapters examine Sturm–Liouville
problems, Fourier series, integrals, linear partial differential equations, regular perturbation, combination of variables, and
numerical methods emphasizing the method of lines with MATLAB® programming examples. Fully revised and updated,
this Third Edition: Includes additional examples related to process control, Bessel Functions, and contemporary areas
such as drug delivery Introduces examples of variable coefficient Sturm–Liouville problems both in the regular and
singular types Demonstrates the use of Euler and modified Euler methods alongside the Runge–Kutta order-four method
Inserts more depth on specific applications such as nonhomogeneous cases of separation of variables Adds a section on
special types of matrices such as upper- and lower-triangular matrices Presents a justification for Fourier-Bessel series in
preference to a complicated proof Incorporates examples related to biomedical engineering applications Illustrates the
use of the predictor-corrector method Expands the problem sets of numerous chapters Applied Mathematical Methods for
Chemical Engineers, Third Edition uses worked examples to expose several mathematical methods that are essential to
solving real-world process engineering problems.
This book argues for the essential use of drawing as a tool for science teaching and learning. The authors are working in
schools, universities, and continual science learning (CSL) settings around the world. They have written of their
experiences using a variety of prompts to encourage people to take pen to paper and draw their thinking – sometimes
direct observation and in other instances, their memories. The result is a collection of research and essays that offer
theory, techniques, outcomes, and models for the reader. Young children have provided evidence of the perceptions that
they have accumulated from families and the media before they reach classrooms. Secondary students describe their
ideas of chemistry and physics. Teacher educators use drawings to consider the progress of their undergraduates’
understanding of science teaching and even their moral/ethical responses to teaching about climate change. Museum
visitors have drawn their understanding of the physics of how exhibit sounds are transmitted. A physician explains how
the history of drawing has been a critical tool to medical education and doctor-patient communications. Each chapter
contains samples, insights, and where applicable, analysis techniques. The chapters in this book should be helpful to
researchers and teachers alike, across the teaching and learning continuum. The sections are divided by the kinds of
activities for which drawing has historically been used in science education: An instance of observation (Audubon,
Linnaeus); A process (how plants grow over time, what happens when chemicals combine); Conceptions of what science
is and who does it; Images of identity development in science teaching and learning.
Fun and Software offers the untold story of fun as constitutive of the culture and aesthetics of computing. Fun in
computing is a mode of thinking, making and experiencing. It invokes and convolutes the question of rationalism and
logical reason, addresses the sensibilities and experience of computation and attests to its creative drives. By exploring
topics as diverse as the pleasure and pain of the programmer, geek wit, affects of play and coding as a bodily pursuit of
the unique in recursive structures, Fun and Software helps construct a different point of entry to the understanding of
software as culture. Fun is a form of production that touches on the foundations of formal logic and precise notation as
well as rhetoric, exhibiting connections between computing and paradox, politics and aesthetics. From the formation of
the discipline of programming as an outgrowth of pure mathematics to its manifestation in contemporary and
contradictory forms such as gaming, data analysis and art, fun is a powerful force that continues to shape our life with
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software as it becomes the key mechanism of contemporary society. Including chapters from leading scholars,
programmers and artists, Fun and Software makes a major contribution to the field of software studies and opens the
topic of software to some of the most pressing concerns in contemporary theory.
Outline Course of Pure Mathematics presents a unified treatment of the algebra, geometry, and calculus that are
considered fundamental for the foundation of undergraduate mathematics. This book discusses several topics, including
elementary treatments of the real number system, simple harmonic motion, Hooke's law, parabolic motion under gravity,
sequences and series, polynomials, binomial theorem, and theory of probability. Organized into 23 chapters, this book
begins with an overview of the fundamental concepts of differential and integral calculus, which are complementary
processes for solving problems of the physical world. This text then explains the concept of the inverse of a function that
is a natural complement of the function concept and introduces a convenient notation. Other chapters illustrate the
concepts of continuity and discontinuity at the origin. This book discusses as well the significance of logarithm and
exponential functions in scientific and technological contexts. This book is a valuable resource for undergraduates and
advanced secondary school students.
This book surveys state-of-the-art optimization modeling for design, analysis, and management of wireless networks,
such as cellular and wireless local area networks (LANs), and the services they deliver. The past two decades have seen
a tremendous growth in the deployment and use of wireless networks. The current-generation wireless systems can
provide mobile users with high-speed data services at rates substantially higher than those of the previous generation. As
a result, the demand for mobile information services with high reliability, fast response times, and ubiquitous connectivity
continues to increase rapidly. The optimization of system performance has become critically important both in terms of
practical utility and commercial viability, and presents a rich area for research. In the editors' previous work on traditional
wired networks, we have observed that designing low cost, survivable telecommunication networks involves extremely
complicated processes. Commercial products available to help with this task typically have been based on simulation
and/or proprietary heuristics. As demonstrated in this book, however, mathematical programming deserves a prominent
place in the designer's toolkit. Convenient modeling languages and powerful optimization solvers have greatly facilitated
the implementation of mathematical programming theory into the practice of commercial network design. These points
are equally relevant and applicable in today’s world of wireless network technology and design. But there are new issues
as well: many wireless network design decisions, such as routing and facility/element location, must be dealt with in
innovative ways that are unique and distinct from wired (fiber optic) networks. The book specifically treats the recent
research and the use of modeling languages and network optimization techniques that are playing particularly important
and distinctive roles in the wireless domain.
Practical text shows how to formulate and solve partial differential equations. Coverage of diffusion-type problems,
hyperbolic-type problems, elliptic-type problems, numerical and approximate methods. Solution guide available upon
request. 1982 edition.
Advanced Level Pure MathematicsAdvanced Level Pure MathematicsAdvanced level pure mathematics. 2nd edAdvanced Level
Mathematics (pure and Applied)The Mathematics of DiffusionOxford University Press
Random signals and noise are present in many engineering systems and networks. Signal processing techniques allow engineers
to distinguish between useful signals in audio, video or communication equipment, and interference, which disturbs the desired
signal. With a strong mathematical grounding, this text provides a clear introduction to the fundamentals of stochastic processes
and their practical applications to random signals and noise. With worked examples, problems, and detailed appendices,
Introduction to Random Signals and Noise gives the reader the knowledge to design optimum systems for effectively coping with
unwanted signals. Key features: Considers a wide range of signals and noise, including analogue, discrete-time and bandpass
signals in both time and frequency domains. Analyses the basics of digital signal detection using matched filtering, signal space
representation and correlation receiver. Examines optimal filtering methods and their consequences. Presents a detailed
discussion of the topic of Poisson processes and shot noise. An excellent resource for professional engineers developing
communication systems, semiconductor devices, and audio and video equipment, this book is also ideal for senior undergraduate
and graduate students in Electronic and Electrical Engineering.
Algebra & Geometry: An Introduction to University Mathematics provides a bridge between high school and undergraduate
mathematics courses on algebra and geometry. The author shows students how mathematics is more than a collection of methods
by presenting important ideas and their historical origins throughout the text. He incorporates a hands-on approach to proofs and
connects algebra and geometry to various applications. The text focuses on linear equations, polynomial equations, and quadratic
forms. The first several chapters cover foundational topics, including the importance of proofs and properties commonly
encountered when studying algebra. The remaining chapters form the mathematical core of the book. These chapters explain the
solution of different kinds of algebraic equations, the nature of the solutions, and the interplay between geometry and algebra
In an era of globalization and urbanization, various social, economic, and environmental challenges surround advances in modern
biological sciences. Considering how biological knowledge and practice are intrinsically related to building a sustainable
relationship between nature and human society, the roles of biology education need to be rethought to respond to issues and
changes to life in this biocentury. This book is a compilation of selected papers from the Twenty Third Biennial Conference of the
Asian Association for Biology Education 2010. The title, Biology Education for Social and Sustainable Development, demonstrates
how rethinking and reconstruction of biology education in the Asia-Pacific region are increasingly grounded in deep
understandings of what counts as valuable local knowledge, practices, culture, and ideologies for national and global issues, and
education for sustainable development. The 42 papers by eminent science educators from Australia, China, Philippines,
Singapore, Taiwan, and the U.S., represent a diversity of views, understandings, and practices in biology education for sustainable
development from school to university in diverse education systems and social-cultural settings in the Asia-Pacific region and
beyond. The book is an invaluable resource and essential reference for researchers and educators on Asian perspectives and
practices on biology education for social and sustainable development.
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