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This book constitutes the proceedings of the 11th International Conference on
Quantitative Evaluation of Systems, QEST 2014, held in Florence, Italy, in September
2014. The 24 full papers and 5 short papers included in this volume were carefully
reviewed and selected from 61 submissions. They are organized in topical sections
named: Kronecker and product form methods; hybrid systems; mean field/population
analysis; models and tools; simulation; queueing, debugging and tools; process algebra
and equivalences; automata and Markov process theory; applications, theory and tools;
and probabilistic model checking.
Revised and updated, the third edition of Golub and Van Loan's classic text in computer
science provides essential information about the mathematical background and
algorithmic skills required for the production of numerical software. This new edition
includes thoroughly revised chapters on matrix multiplication problems and parallel
matrix computations, expanded treatment of CS decomposition, an updated overview of
floating point arithmetic, a more accurate rendition of the modified Gram-Schmidt
process, and new material devoted to GMRES, QMR, and other methods designed to
handle the sparse unsymmetric linear system problem.
This textbook focuses on one of the most valuable skills in multivariable and vector
calculus: visualization. With over one hundred carefully drawn color images, students
who have long struggled picturing, for example, level sets or vector fields will find these
abstract concepts rendered with clarity and ingenuity. This illustrative approach to the
material covered in standard multivariable and vector calculus textbooks will serve as a
much-needed and highly useful companion. Emphasizing portability, this book is an
ideal complement to other references in the area. It begins by exploring preliminary
ideas such as vector algebra, sets, and coordinate systems, before moving into the
core areas of multivariable differentiation and integration, and vector calculus. Sections
on the chain rule for second derivatives, implicit functions, PDEs, and the method of
least squares offer additional depth; ample illustrations are woven throughout. Mastery
Checks engage students in material on the spot, while longer exercise sets at the end
of each chapter reinforce techniques. An Illustrative Guide to Multivariable and Vector
Calculus will appeal to multivariable and vector calculus students and instructors
around the world who seek an accessible, visual approach to this subject. Higher-level
students, called upon to apply these concepts across science and engineering, will also
find this a valuable and concise resource.
A hands-on, entry-level guide to algorithms for extracting information about social and
economic behavior from network data.
Address vector and matrix methods necessary in numerical methods and optimization
of linear systems in engineering with this unified text. Treats the mathematical models
that describe and predict the evolution of our processes and systems, and the
numerical methods required to obtain approximate solutions. Explores the dynamical
systems theory used to describe and characterize system behaviour, alongside the
techniques used to optimize their performance. Integrates and unifies matrix and
eigenfunction methods with their applications in numerical and optimization methods.
Consolidating, generalizing, and unifying these topics into a single coherent subject,
this practical resource is suitable for advanced undergraduate students and graduate
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students in engineering, physical sciences, and applied mathematics.
Taking an approach to the subject that is suitable for a broad readership, Discrete
Mathematics: Proofs, Structures, and Applications, Third Edition provides a rigorous yet
accessible exposition of discrete mathematics, including the core mathematical
foundation of computer science. The approach is comprehensive yet maintains an easyto-follow progression from the basic mathematical ideas to the more sophisticated
concepts examined later in the book. This edition preserves the philosophy of its
predecessors while updating and revising some of the content. New to the Third Edition
In the expanded first chapter, the text includes a new section on the formal proof of the
validity of arguments in propositional logic before moving on to predicate logic. This
edition also contains a new chapter on elementary number theory and congruences.
This chapter explores groups that arise in modular arithmetic and RSA encryption, a
widely used public key encryption scheme that enables practical and secure means of
encrypting data. This third edition also offers a detailed solutions manual for qualifying
instructors. Exploring the relationship between mathematics and computer science, this
text continues to provide a secure grounding in the theory of discrete mathematics and
to augment the theoretical foundation with salient applications. It is designed to help
readers develop the rigorous logical thinking required to adapt to the demands of the
ever-evolving discipline of computer science.
This book constitutes the refereed proceedings of the 7th International Symposium on
NASA Formal Methods, NFM 2015, held in Pasadena, CA, USA, in April 2015. The 24
revised regular papers presented together with 9 short papers were carefully reviewed
and selected from 108 submissions. The topics include model checking, theorem
proving; SAT and SMT solving; symbolic execution; static analysis; runtime verification;
systematic testing; program refinement; compositional verification; security and
intrusion detection; modeling and specification formalisms; model-based development;
model-based testing; requirement engineering; formal approaches to fault tolerance;
and applications of formal methods.
Design and Implementation of service-oriented architectures imposes a huge number of
research questions from the fields of software engineering, system analysis and
modeling, adaptability, and application integration. Component orientation and web
services are two approaches for design and realization of complex web-based system.
Both approaches allow for dynamic application adaptation as well as integration of
enterprise application. Commonly used technologies, such as J2EE and .NET, form de
facto standards for the realization of complex distributed systems. Evolution of
component systems has lead to web services and service-based architectures. This
has been manifested in a multitude of industry standards and initiatives such as XML,
WSDL UDDI, SOAP, etc. All these achievements lead to a new and promising
paradigm in IT systems engineering which proposes to design complex software
solutions as collaboration of contractually defined software services. Service-Oriented
Systems Engineering represents a symbiosis of best practices in object-orientation,
component-based development, distributed computing, and business process
management. It provides integration of business and IT concerns. The annual Ph.D.
Retreat of the Research School provides each member the opportunity to present
his/her current state of their research and to give an outline of a prospective Ph.D.
thesis. Due to the interdisciplinary structure of the Research Scholl, this technical report
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covers a wide range of research topics. These include but are not limited to: SelfAdaptive Service-Oriented Systems, Operating System Support for Service-Oriented
Systems, Architecture and Modeling of Service-Oriented Systems, Adaptive Process
Management, Services Composition and Workflow Planning, Security Engineering of
Service-Based IT Systems, Quantitative Analysis and Optimization of Service-Oriented
Systems, Service-Oriented Systems in 3D Computer Graphics sowie Service-Oriented
Geoinformatics.
This book presents for the first time the theory of the moiré phenomenon between
aperiodic or random layers. The book provides a full general purpose and applicationindependent exposition of the subject. Throughout the whole text the book favours a
pictorial, intuitive approach which is supported by mathematics, and the discussion is
accompanied by a large number of figures and illustrative examples.
This introductory text to the class of Sequential Dynamical Systems (SDS) is the first
textbook on this timely subject. Driven by numerous examples and thought-provoking
problems throughout, the presentation offers good foundational material on finite
discrete dynamical systems, which then leads systematically to an introduction of SDS.
From a broad range of topics on structure theory - equivalence, fixed points, invertibility
and other phase space properties - thereafter SDS relations to graph theory, classical
dynamical systems as well as SDS applications in computer science are explored. This
is a versatile interdisciplinary textbook.
This book constitutes the thoroughly refereed post-conference proceedings of the 7th
International Conference on Parallel Processing and Applied Mathematics, PPAM
2007, held in Gdansk, Poland, in September 2007. The 63 revised full papers of the
main conference presented together with 85 revised workshop papers were carefully
reviewed and selected from over 250 initial submissions. The papers are organized in
topical sections on parallel/distributed architectures and mobile computing, numerical
algorithms and parallel numerics, parallel and distributed non-numerical algorithms,
environments and tools for as well as applications of parallel/distributed/grid computing,
evolutionary computing, meta-heuristics and neural networks. The volume proceeds
with the outcome of 11 workshops and minisymposia dealing with novel data formats
and algorithms for dense linear algebra computations, combinatorial tools for parallel
sparse matrix computations, grid applications and middleware, large scale
computations on grids, models, algorithms and methodologies for grid-enabled
computing environments, scheduling for parallel computing, language-based parallel
programming models, performance evaluation of parallel applications on large-scale
systems, parallel computational biology, high performance computing for engineering
applications, and the minisymposium on interval analysis.
Updated and expanded, Discrete Mathematics for New Technology, Second Edition
provides a sympathetic and accessible introduction to discrete mathematics, including
the core mathematics requirements for undergraduate computer science students. The
approach is comprehensive yet maintains an easy-to-follow progression from the basic
mathematical ideas to the more sophisticated concepts examined in the latter stages of
the book. Although the theory is presented rigorously, it is illustrated by the frequent
use of pertinent examples and is further reinforced with exercises-some with hints and
solutions-to enable the reader to achieve a comprehensive understanding of the subject
at hand. New to the Second Edition Numerous new examples and exercises designed
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to illustrate and reinforce mathematical concepts and facilitate students' progression
through the topics New sections on typed set theory and an introduction to formal
specification Presenting material that is at the foundations of mathematics itself,
Discrete Mathematics for New Technology is a readable, friendly textbook designed for
non-mathematicians as well as for computing and mathematics undergraduates alike.
An undergraduate textbook that highlights motivating applications and contains
summary sections, examples, exercises, online MATLAB codes and a MATLAB toolkit.
All the major topics of computational linear algebra are covered, from basic concepts to
advanced topics such as the quadratic eigenvalue problem in later chapters.
Part of the new Digital Filmmaker Series! Digital Filmmaking: An Introductionis the first
book in the newDigital Filmmaker Series. Designed for an introductory level course in
digital filmmaking, it is intended for anyone who has an interest in telling stories with
pictures and sound and won't assume any familiarity with equipment or concepts on the
part of the student. In addition to the basics of shooting and editing, different story
forms are introduced from documentary and live events through fictional narratives.
Each of the topics is covered in enough depth to allow anyone with a camera and a
computer to begin creating visual projects of quality.
Computational Mathematics: Models, Methods, and Analysis with MATLAB and MPI
explores and illustrates this process. Each section of the first six chapters is motivated
by a specific application. The author applies a model, selects a numerical method,
implements computer simulations, and assesses the ensuing results. These chapters
include an abundance of MATLAB code. By studying the code instead of using it as a
"black box, " you take the first step toward more sophisticated numerical modeling. The
last four chapters focus on multiprocessing algorithms implemented using message
passing interface (MPI). These chapters include Fortran 9x codes that illustrate the
basic MPI subroutines and revisit the applications of the previous chapters from a
parallel implementation perspective. All of the codes are available for download from
www4.ncsu.edu./~white. This book is not just about math, not just about computing,
and not just about applications, but about all three--in other words, computational
science. Whether used as an undergraduate textbook, for self-study, or for reference, it
builds the foundation you need to make numerical modeling and simulation integral
parts of your investigational toolbox.
Numerical linear algebra, digital signal processing, and parallel algorithms are three
disciplines with a great deal of activity in the last few years. The interaction between
them has been growing to a level that merits an Advanced Study Institute dedicated to
the three areas together. This volume gives an account of the main results in this
interdisciplinary field. The following topics emerged as major themes of the meeting: Singular value and eigenvalue decompositions, including applications, - Toeplitz
matrices, including special algorithms and architectures, - Recursive least squares in
linear algebra, digital signal processing and control, - Updating and downdating
techniques in linear algebra and signal processing, - Stability and sensitivity analysis of
special recursive least squares problems, - Special architectures for linear algebra and
signal processing. This book contains tutorials on these topics given by leading
scientists in each of the three areas. A consider- able number of new research results
are presented in contributed papers. The tutorials and papers will be of value to anyone
interested in the three disciplines.
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Presenting a unified modeling approach to demonstrate the common components
inherent in all physical systems, Control Strategies for Dynamic Systems
comprehensively covers the theory, design, and implementation of analog, digital, and
advanced control systems for electronic, aeronautical, automotive, and industrial
applications. Detailing advanced tools and strategies used to analyze controller
performance, the book summarizes hardware and software utilization; frequency
response and root locus methods; the evaluation of PID, phase-lag, and phase-lead
controllers; and the effect of disturbances and command inputs on steady-state errors.
It also includes numerous case studies and MATLAB® examples.
Praise for the Third Edition ". . . an expository masterpiece of the highest didacticvalue
that has gained additional attractivity through the variousimprovements . .
."—Zentralblatt MATH The Fourth Edition of Introduction to Abstract Algebracontinues to
provide an accessible approach to the basic structuresof abstract algebra: groups,
rings, and fields. The book's uniquepresentation helps readers advance to abstract
theory by presentingconcrete examples of induction, number theory, integers modulo
n,and permutations before the abstract structures are defined.Readers can immediately
begin to perform computations usingabstract concepts that are developed in greater
detail later in thetext. The Fourth Edition features important concepts as well
asspecialized topics, including: The treatment of nilpotent groups, including the Frattini
andFitting subgroups Symmetric polynomials The proof of the fundamental theorem of
algebra using symmetricpolynomials The proof of Wedderburn's theorem on finite
division rings The proof of the Wedderburn-Artin theorem Throughout the book, worked
examples and real-world problemsillustrate concepts and their applications, facilitating
a completeunderstanding for readers regardless of their background inmathematics. A
wealth of computational and theoretical exercises,ranging from basic to complex, allows
readers to test theircomprehension of the material. In addition, detailed historicalnotes
and biographies of mathematicians provide context for andilluminate the discussion of
key topics. A solutions manual is alsoavailable for readers who would like access to
partial solutions tothe book's exercises. Introduction to Abstract Algebra, Fourth Edition
is anexcellent book for courses on the topic at the upper-undergraduateand beginninggraduate levels. The book also serves as a valuablereference and self-study tool for
practitioners in the fields ofengineering, computer science, and applied mathematics.
The first edition of ‘Basics of MATLAB Programming’ offers a brief glimpse of the
power and flexibility of MATLAB. This book is intended to assist undergraduates with
learning in programming, specifically in MATLAB. The MATLAB codes are given in
Courier New font [MATLAB font] to get the feel of MATLAB environment. It combines
engineering mathematics with MATLAB. This book has around ten chapters comprising
Arrays, Functions, Control statements, Plotting, Simulink and other miscellaneous
concepts. It consists of many real-life examples which help in better understanding of
MATLAB.
This textbook will help bring about the day when abstract algebra no longer creates
intense anxiety but instead challenges students to fully grasp the meaning and power of
the approach. Topics covered include:; Rings; Integral domains; The fundamental
theorem of arithmetic; Fields; Groups; Lagrange's theorem; Isomorphism theorems for
groups; Fundamental theorem of finite abelian groups; The simplicity of An for n5;
Sylow theorems; The Jordan-Hölder theorem; Ring isomorphism theorems; Euclidean
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domains; Principal ideal domains; The fundamental theorem of algebra; Vector spaces;
Algebras; Field extensions: algebraic and transcendental; The fundamental theorem of
Galois theory; The insolvability of the quintic
Schaum's Outline of Theory and Problems of Digital PrinciplesMcGraw-Hill Companies
Annotation The four-volume set LNCS 4487-4490 constitutes the refereed proceedings of the
7th International Conference on Computational Science, ICCS 2007, held in Beijing, China in
May 2007. More than 2400 submissions were made to the main conference and its 35 topical
workshops. The 80 revised full papers and 11 revised short papers of the main track were
carefully reviewed and selected from 360 submissions and are presented together with 624
accepted workshop papers in four volumes. According to the ICCS 2007 theme "Advancing
Science and Society through Computation" the papers cover a large volume of topics in
computational science and related areas, from multiscale physics, to wireless networks, and
from graph theory to tools for program development. The papers are arranged in topical
sections on efficient data management, parallel monte carlo algorithms, simulation of
multiphysics multiscale systems, dynamic data driven application systems, computer graphics
and geometric modeling, computer algebra systems, computational chemistry, computational
approaches and techniques in bioinformatics, computational finance and business intelligence,
geocomputation, high-level parallel programming, networks theory and applications, collective
intelligence for semantic and knowledge grid, collaborative and cooperative environments,
tools for program development and analysis in CS, intelligent agents in computing systems, CS
in software engineering, computational linguistics in HCI, internet computing in science and
engineering, workflow systems in e-science, graph theoretic algorithms and applications in cs,
teaching CS, high performance data mining, mining text, semi-structured, Web, or multimedia
data, computational methods in energy economics, risk analysis, advances in computational
geomechanics and geophysics, meta-synthesis and complex systems, scientific computing in
electronics engineering, wireless and mobile systems, high performance networked media and
services, evolution toward next generation internet, real time systems and adaptive
applications, evolutionary algorithms and evolvable systems.
The Handbook of Mathematics for Engineers and Scientists covers the main fields of
mathematics and focuses on the methods used for obtaining solutions of various classes of
mathematical equations that underlie the mathematical modeling of numerous phenomena and
processes in science and technology. To accommodate different mathematical backgrounds,
the preeminent authors outline the material in a simplified, schematic manner, avoiding special
terminology wherever possible. Organized in ascending order of complexity, the material is
divided into two parts. The first part is a coherent survey of the most important definitions,
formulas, equations, methods, and theorems. It covers arithmetic, elementary and analytic
geometry, algebra, differential and integral calculus, special functions, calculus of variations,
and probability theory. Numerous specific examples clarify the methods for solving problems
and equations. The second part provides many in-depth mathematical tables, including those
of exact solutions of various types of equations. This concise, comprehensive compendium of
mathematical definitions, formulas, and theorems provides the foundation for exploring
scientific and technological phenomena.
This book constitutes the thoroughly refereed post-proceedings of the 7th International
Workshop on Computational Logic for Multi-Agent Systems, CLIMA VII, held in Hakodate,
Japan, in May 2006. It was an associated event of AAMAS 2006, the main international
conference on autonomous agents and multi-agent systems. The series of workshops presents
current work on application of general and declarative theories.
This self-contained introduction to modern cryptography emphasizes the mathematics behind
the theory of public key cryptosystems and digital signature schemes. The book focuses on
these key topics while developing the mathematical tools needed for the construction and
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security analysis of diverse cryptosystems. Only basic linear algebra is required of the reader;
techniques from algebra, number theory, and probability are introduced and developed as
required. This text provides an ideal introduction for mathematics and computer science
students to the mathematical foundations of modern cryptography. The book includes an
extensive bibliography and index; supplementary materials are available online. The book
covers a variety of topics that are considered central to mathematical cryptography. Key topics
include: classical cryptographic constructions, such as Diffie–Hellmann key exchange, discrete
logarithm-based cryptosystems, the RSA cryptosystem, and digital signatures; fundamental
mathematical tools for cryptography, including primality testing, factorization algorithms,
probability theory, information theory, and collision algorithms; an in-depth treatment of
important cryptographic innovations, such as elliptic curves, elliptic curve and pairing-based
cryptography, lattices, lattice-based cryptography, and the NTRU cryptosystem. The second
edition of An Introduction to Mathematical Cryptography includes a significant revision of the
material on digital signatures, including an earlier introduction to RSA, Elgamal, and DSA
signatures, and new material on lattice-based signatures and rejection sampling. Many
sections have been rewritten or expanded for clarity, especially in the chapters on information
theory, elliptic curves, and lattices, and the chapter of additional topics has been expanded to
include sections on digital cash and homomorphic encryption. Numerous new exercises have
been included.
Constitutes the refereed proceedings of the Second International Conference MCO 2008,
Metz, France, September 2008. This title organizes the papers in topical sections on
optimization and decision making; data mining theory, systems and applications; computer
vision and image processing; and computer communications and networks.
Only book on Hopf algebras aimed at advanced undergraduates
This book constitutes the refereed proceedings of the Third Russian Supercomputing Days,
RuSCDays 2017, held in Moscow, Russia, in September 2017. The 41 revised full papers and
one revised short paper presented were carefully reviewed and selected from 120
submissions. The papers are organized in topical sections on parallel algorithms;
supercomputer simulation; high performance architectures, tools and technologies.

This book is an evolution from my book A First Course in Information Theory published
in 2002 when network coding was still at its infancy. The last few years have witnessed
the rapid development of network coding into a research ?eld of its own in information
science. With its root in infor- tion theory, network coding has not only brought about a
paradigm shift in network communications at large, but also had signi?cant in?uence on
such speci?c research ?elds as coding theory, networking, switching, wireless cmunications,distributeddatastorage,cryptography,andoptimizationtheory. While new
applications of network coding keep emerging, the fundamental - sults that lay the
foundation of the subject are more or less mature. One of the main goals of this book
therefore is to present these results in a unifying and coherent manner. While the
previous book focused only on information theory for discrete random variables, the
current book contains two new chapters on information theory for continuous random
variables, namely the chapter on di?erential entropy and the chapter on continuousvalued channels. With these topics included, the book becomes more comprehensive
and is more suitable to be used as a textbook for a course in an electrical engineering
department.
This book provides a thorough introduction to the challenge of applying mathematics in
real-world scenarios. Modelling tasks rarely involve well-defined categories, and they
often require multidisciplinary input from mathematics, physics, computer sciences, or
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engineering. In keeping with this spirit of modelling, the book includes a wealth of crossreferences between the chapters and frequently points to the real-world context. The
book combines classical approaches to modelling with novel areas such as soft
computing methods, inverse problems, and model uncertainty. Attention is also paid to
the interaction between models, data and the use of mathematical software. The reader
will find a broad selection of theoretical tools for practicing industrial mathematics,
including the analysis of continuum models, probabilistic and discrete phenomena, and
asymptotic and sensitivity analysis.
The idea for this book originated during the workshop “Model order reduction, coupled
problems and optimization” held at the Lorentz Center in Leiden from S- tember 19–23,
2005. During one of the discussion sessions, it became clear that a book describing the
state of the art in model order reduction, starting from the very basics and containing an
overview of all relevant techniques, would be of great use for students, young
researchers starting in the ?eld, and experienced researchers. The observation that
most of the theory on model order reduction is scattered over many good papers,
making it dif?cult to ?nd a good starting point, was supported by most of the
participants. Moreover, most of the speakers at the workshop were willing to contribute
to the book that is now in front of you. The goal of this book, as de?ned during the
discussion sessions at the workshop, is three-fold: ?rst, it should describe the basics of
model order reduction. Second, both general and more specialized model order
reduction techniques for linear and nonlinear systems should be covered, including the
use of several related numerical techniques. Third, the use of model order reduction
techniques in practical appli- tions and current research aspects should be discussed.
We have organized the book according to these goals. In Part I, the rationale behind
model order reduction is explained, and an overview of the most common methods is
described.
Discusses how to apply the principles of digital electronics and offers more than 950
solved and supplementary problems
Intended for the undergraduate students of mathematics, this student-friendly text
provides a complete coverage of all topics of Linear, Abstract and Boolean Algebra.
The text discusses the matrix and determinants, Cramer’s rule, Vandermonde
determinants, vector spaces, inner product space, Jacobi’s theorem, linear
transformation, eigenvalues and eigenvectors. Besides, set theory, relations and
functions, inclusion and exclusion principle, group, subgroup, semigroup, ring, integral
domain, field theories, Boolean algebra and its applications have also been covered
thoroughly. Each concept is supported by a large number of illustrations and 600
worked-out examples that help students understand the concepts in a clear way.
Besides, MCQs and practice exercises are also provided at the end of each chapter
with their answers to reinforce the students’ skill.
A practical, in-depth description of the physics behind electron emission physics and its
usage in science and technology Electron emission is both a fundamental phenomenon
and an enabling component that lies at the very heart of modern science and
technology. Written by a recognized authority in the field, with expertise in both electron
emission physics and electron beam physics, An Introduction to Electron Emission
provides an in-depth look at the physics behind thermal, field, photo, and secondary
electron emission mechanisms, how that physics affects the beams that result through
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space charge and emittance growth, and explores the physics behind their utilization in
an array of applications. The book addresses mathematical and numerical methods
underlying electron emission, describing where the equations originated, how they are
related, and how they may be correctly used to model actual sources for devices using
electron beams. Writing for the beam physics and solid state communities, the author
explores applications of electron emission methodology to solid state, statistical, and
quantum mechanical ideas and concepts related to simulations of electron beams to
condensed matter, solid state and fabrication communities. Provides an extensive
description of the physics behind four electron emission mechanisms—field, photo, and
secondary, and how that physics relates to factors such as space charge and emittance
that affect electron beams. Introduces readers to mathematical and numerical methods,
their origins, and how they may be correctly used to model actual sources for devices
using electron beams Demonstrates applications of electron methodology as well as
quantum mechanical concepts related to simulations of electron beams to solid state
design and manufacture Designed to function as both a graduate-level text and a
reference for research professionals Introduction to the Physics of Electron Emission is
a valuable learning tool for postgraduates studying quantum mechanics, statistical
mechanics, solid state physics, electron transport, and beam physics. It is also an
indispensable resource for academic researchers and professionals who use electron
sources, model electron emission, develop cathode technologies, or utilize electron
beams.
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