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Mathematical Methods of Environmental Risk Modeling provides a working introduction to both the general mathematical
methods and specific models used for human health risk assessment. Rather than being purely an applied math book,
this book focuses on methods and models that students and professionals are likely to encounter in practice. Examples
are given from exposure assessment, pharmacokinetic modeling, and dose-response modeling.
Elementary set theory accustoms the students to mathematical abstraction, includes the standard constructions of
relations, functions, and orderings, and leads to a discussion of the various orders of infinity. The material on logic covers
not only the standard statement logic and first-order predicate logic but includes an introduction to formal systems,
axiomatization, and model theory. The section on algebra is presented with an emphasis on lattices as well as Boolean
and Heyting algebras. Background for recent research in natural language semantics includes sections on lambdaabstraction and generalized quantifiers. Chapters on automata theory and formal languages contain a discussion of
languages between context-free and context-sensitive and form the background for much current work in syntactic theory
and computational linguistics. The many exercises not only reinforce basic skills but offer an entry to linguistic
applications of mathematical concepts. For upper-level undergraduate students and graduate students in theoretical
linguistics, computer-science students with interests in computational linguistics, logic programming and artificial
intelligence, mathematicians and logicians with interests in linguistics and the semantics of natural language.
Addressed to engineers, scientists, and applied mathematicians, this book explores the fundamental aspects of
mathematical modelling in applied sciences and related mathematical and computational methods. After providing the
general framework needed for mathematical modelling-definitions, classifications, general modelling procedures, and
validation methods-the authors deal with the analysis of discrete models. This includes modelling methods and related
mathematical methods. The analysis of models is defined in terms of ordinary differential equations. The analysis of
continuous models, particularly models defined in terms of partial differential equations, follows. The authors then
examine inverse type problems and stochastic modelling. Three appendices provide a concise guide to functional
analysis, approximation theory, and probability, and a diskette included with the book includes ten scientific programs to
introduce the reader to scientific computation at a practical level.
This book developed from classes in mathematical biology taught by the authors over several years at the Technische
Universität München. The main themes are modeling principles, mathematical principles for the analysis of these models
and model-based analysis of data. The key topics of modern biomathematics are covered: ecology, epidemiology,
biochemistry, regulatory networks, neuronal networks and population genetics. A variety of mathematical methods are
introduced, ranging from ordinary and partial differential equations to stochastic graph theory and branching processes. A
special emphasis is placed on the interplay between stochastic and deterministic models.
This book provides a representative selection of the most relevant, innovative, and useful mathematical methods and
models applied to the analysis and characterization of composites and their behaviour on micro-, meso-, and macroscale.
It establishes the fundamentals for meaningful and accurate theoretical and computer modelling of these materials in the
future. Although the book is primarily concerned with fibre-reinforced composites, which have ever-increasing
applications in fields such as aerospace, many of the results presented can be applied to other kinds of composites. The
topics covered include: scaling and homogenization procedures in composite structures, thin plate and wave solutions in
anisotropic materials, laminated structures, instabilities, fracture and damage analysis of composites, and highly efficient
methods for simulation of composites manufacturing. The results presented are useful in the design, fabrication, testing,
and industrial applications of composite components and structures. The book is written by well-known experts in
different areas of applied mathematics, physics, and composite engineering and is an essential source of reference for
graduate and doctoral students, as well as researchers. It is also suitable for non-experts in composites who wish to have
an overview of both the mathematical methods and models used in this area and the related open problems requiring
further research.
This book constitutes the refereed proceedings of the 6th International Conference on Mathematical Methods, Models, and Architectures for
Computer Network Security, MMM-ACNS 2012, held in St. Petersburg, Russia in October 2012. The 14 revised full papers and 8 revised
short presentations were carefully reviewed and selected from a total of 44 submissions. The papers are organized in topical sections on
applied cryptography and security protocols, access control and information protection, security policies, security event and information
management, instrusion prevention, detection and response, anti-malware techniques, security modeling and cloud security.
This previously included a CD. The CD contents can be accessed via World Wide Web.
Mathematical Models for Society and Biology, 2e, is a useful resource for researchers, graduate students, and post-docs in the applied
mathematics and life science fields. Mathematical modeling is one of the major subfields of mathematical biology. A mathematical model may
be used to help explain a system, to study the effects of different components, and to make predictions about behavior. Mathematical Models
for Society and Biology, 2e, draws on current issues to engagingly relate how to use mathematics to gain insight into problems in biology and
contemporary society. For this new edition, author Edward Beltrami uses mathematical models that are simple, transparent, and verifiable.
Also new to this edition is an introduction to mathematical notions that every quantitative scientist in the biological and social sciences should
know. Additionally, each chapter now includes a detailed discussion on how to formulate a reasonable model to gain insight into the specific
question that has been introduced. Offers 40% more content – 5 new chapters in addition to revisions to existing chapters Accessible for
quick self study as well as a resource for courses in molecular biology, biochemistry, embryology and cell biology, medicine, ecology and
evolution, bio-mathematics, and applied math in general Features expanded appendices with an extensive list of references, solutions to
selected exercises in the book, and further discussion of various mathematical methods introduced in the book
The modelling and the study of phase transition phenomena are capital issues as they have essential applications in material sciences and in
biological and industrial processes. We can mention, e.g., phase separation in alloys, ageing of materials, microstructure evolution, crystal
growth, solidification in complex alloys, surface diffusion in the presence of stress, evolution of the surface of a thin flow in heteroepitaxial
growth, motion of voids in interconnects in integrated circuits, treatment of airway closure disease by surfactant injection, fuel injection, fire
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extinguishers etc., This book consists of 11 contributions from specialists in the mathematical modelling and analysis of phase transitions.
The content of these contributions ranges from the modelling to the mathematical and numerical analysis. Furthermore, many numerical
simulations are presented. Finally, the contributors have tried to give comprehensive and accurate reference lists. This book should thus
serve as a reference book for researchers interested in phase transition phenomena.
This unique volume presents reviews of research in several important areas of applications of mathematical concepts to science and
technology, for example applications of inverse problems and wavelets to real world systems. The book provides a comprehensive overview
of current research of several outstanding scholars engaged in diverse fields such as complexity theory, vertex coupling in quantum graphs,
mixing of substances by turbulence, network dynamics and architecture, processes with rate — independent hysteresis, numerical analysis of
Hamilton Jacobi — Bellman equations, simulations of complex stochastic differential equations, optimal flow control, shape optimal flow
control, shape optimization and aircraft designing, mathematics of brain, nanotechnology and DNA structure and mathematical models of
environmental problems. The volume also contains contributory talks based on current researches of comparatively young researchers
participating in the conference.
Mathematical biomedicine is a rapidly developing interdisciplinary field of research that connects the natural and exact sciences in an attempt
to respond to the modeling and simulation challenges raised by biology and medicine. There exist a large number of mathematical methods
and procedures that can be brought in to meet these challenges and this book presents a palette of such tools ranging from discrete cellular
automata to cell population based models described by ordinary differential equations to nonlinear partial differential equations representing
complex time- and space-dependent continuous processes. Both stochastic and deterministic methods are employed to analyze biological
phenomena in various temporal and spatial settings. This book illustrates the breadth and depth of research opportunities that exist in the
general field of mathematical biomedicine by highlighting some of the fascinating interactions that continue to develop between the
mathematical and biomedical sciences. It consists of five parts that can be read independently, but are arranged to give the reader a broader
picture of specific research topics and the mathematical tools that are being applied in its modeling and analysis. The main areas covered
include immune system modeling, blood vessel dynamics, cancer modeling and treatment, and epidemiology. The chapters address topics
that are at the forefront of current biomedical research such as cancer stem cells, immunodominance and viral epitopes, aggressive forms of
brain cancer, or gene therapy. The presentations highlight how mathematical modeling can enhance biomedical understanding and will be of
interest to both the mathematical and the biomedical communities including researchers already working in the field as well as those who
might consider entering it. Much of the material is presented in a way that gives graduate students and young researchers a starting point for
their own work.
This book describes a system of mathematical models and methods that can be used to analyze real economic and managerial decisions
and to improve their effectiveness. Application areas include: management of development and operation budgets, assessment and
management of economic systems using an energy entropy approach, equation of exchange rates and forecasting foreign exchange
operations, evaluation of innovative projects, monitoring of governmental programs, risk management of investment processes, decisions on
the allocation of resources, and identification of competitive industrial clusters. The proposed methods and models were tested on the
example of Kazakhstan’s economy, but the generated solutions will be useful for applications at other levels and in other countries.
Regarding your book "Mathematical Methods and Models in Economics", I am impressed because now it is time when "econometrics" is
becoming more appreciated by economists and by schools that are the hosts or employers of modern economists. ... Your presented results
really impressed me. John F. Nash, Jr., Princeton University, Nobel Memorial Prize in Economic Sciences The book is within my scope of
interest because of its novelty and practicality. First, there is a need for realistic modeling of complex systems, both natural and artificial that
conclude computer and economic systems. There has been an ongoing effort in developing models dealing with complexity and incomplete
knowledge. Consequently, it is clear to recognize the contribution of Mutanov to encapsulate economic modeling with emphasis on budgeting
and innovation. Secondly, the method proposed by Mutanov has been verified by applying to the case of the Republic of Kazakhstan, with
her vibrant emerging economy. Thirdly, Chapter 5 of the book is of particular interest for the computer technology community because it deals
with innovation. In summary, the book of Mutanov should become one of the outstanding recognized pragmatic guides for dealing with
innovative systems. Andrzej Rucinski, University of New Hampshire This book is unique in its theoretical findings and practical applicability.
The book is an illuminating study based on an applied mathematical model which uses methods such as linear programming and input-output
analysis. Moreover, this work demonstrates the author’s great insight and academic brilliance in the fields of finance, technological
innovations and marketing vis-à-vis the market economy. From both theoretical and practical standpoint, this work is indeed a great
achievement. Yeon Cheon Oh, President of Seoul National University
This book looks at the mathematical foundations of the models currently in use. All existing books on bioinformatics are software-orientated
and they concentrate on computer implementations of mathematical models of biology. This book is unique in the sense that it looks at the
mathematical foundations of the models, which are crucial for correct interpretation of the outputs of the models.
A textbook for a first-year PhD course in mathematics for economists and a reference for graduate students in economics.
This book is focused on the nonlinear theoretical and mathematical problems associated with ultrafast intense laser pulse propagation in
gases and in particular, in air. With the aim of understanding the physics of filamentation in gases, solids, the atmosphere, and even
biological tissue, specialists in nonlinear optics and filamentation from both physics and mathematics attempt to rigorously derive and analyze
relevant non-perturbative models. Modern laser technology allows the generation of ultrafast (few cycle) laser pulses, with intensities
exceeding the internal electric field in atoms and molecules (E=5x109 V/cm or intensity I = 3.5 x 1016 Watts/cm2 ). The interaction of such
pulses with atoms and molecules leads to new, highly nonlinear nonperturbative regimes, where new physical phenomena, such as High
Harmonic Generation (HHG), occur, and from which the shortest (attosecond - the natural time scale of the electron) pulses have been
created. One of the major experimental discoveries in this nonlinear nonperturbative regime, Laser Pulse Filamentation, was observed by
Mourou and Braun in 1995, as the propagation of pulses over large distances with narrow and intense cones. This observation has led to
intensive investigation in physics and applied mathematics of new effects such as self-transformation of these pulses into white light, intensity
clamping, and multiple filamentation, as well as to potential applications to wave guide writing, atmospheric remote sensing, lightning guiding,
and military long-range weapons. The increasing power of high performance computers and the mathematical modelling and simulation of
photonic systems has enabled many new areas of research. With contributions by theorists and mathematicians, supplemented by active
experimentalists who are experts in the field of nonlinear laser molecule interaction and propagation, Laser Filamentation sheds new light on
scientific and industrial applications of modern lasers.

The purpose of this monograph is to describe recent developments in mathematical modeling and mathematical analysis of certain
problems arising from cell biology. Cancer cells and their growth via several stages are of particular interest. To describe these
events, multi-scale models are applied, involving continuously distributed environment variables and several components related
to particles. Hybrid simulations are also carried out, using discretization of environment variables and the Monte Carlo method for
the principal particle variables. Rigorous mathematical foundations are the bases of these tools.The monograph is composed of
four chapters. The first three chapters are concerned with modeling, while the last one is devoted to mathematical analysis. The
first chapter deals with molecular dynamics occurring at the early stage of cancer invasion. A pathway network model based on a
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biological scenario is constructed, and then its mathematical structures are determined. In the second chapter mathematical
modeling is introduced, overviewing several biological insights, using partial differential equations. Transport and gradient are the
main factors, and several models are introduced including the Keller?Segel systems. The third chapter treats the method of
averaging to model the movement of particles, based on mean field theories, employing deterministic and stochastic approaches.
Then appropriate parameters for stochastic simulations are examined. The segment model is finally proposed as an application. In
the fourth chapter, thermodynamic features of these models and how these structures are applied in mathematical analysis are
examined, that is, negative chemotaxis, parabolic systems with non-local term accounting for chemical reactions, massconservative reaction-diffusion systems, and competitive systems of chemotaxis. The monograph concludes with the method of
the weak scaling limit applied to the Smoluchowski?Poisson equation.
This book presents a collection of original research papers from the 2nd International Conference on Mathematical and Related
Sciences, held in Antalya, Turkey, on 27 – 30 April 2019 and sponsored/supported by Düzce University, Turkey; the University of
Jordan; and the Institute of Applied Mathematics, Baku State University, Azerbaijan. The book focuses on various types of
mathematical methods and models in applied sciences; new mathematical tools, techniques and algorithms related to various
branches of applied sciences; and important aspects of applied mathematical analysis. It covers mathematical models and
modelling methods related to areas such as networks, intelligent systems, population dynamics, medical science and engineering,
as well as a wide variety of analytical and numerical methods. The conference aimed to foster cooperation among students,
researchers and experts from diverse areas of mathematics and related sciences and to promote fruitful exchanges on crucial
research in the field. This book is a valuable resource for graduate students, researchers and educators interested in applied
mathematics and interactions of mathematics with other branches of science to provide insights into analysing, modelling and
solving various scientific problems in applied sciences.
This text provides essential modeling skills and methodology for the study of infectious diseases through a one-semester modeling
course or directed individual studies. The book includes mathematical descriptions of epidemiological concepts, and uses classic
epidemic models to introduce different mathematical methods in model analysis. Matlab codes are also included for numerical
implementations. It is primarily written for upper undergraduate and beginning graduate students in mathematical sciences who
have an interest in mathematical modeling of infectious diseases. Although written in a rigorous mathematical manner, the style is
not unfriendly to non-mathematicians.
Focusing on the application of mathematics to chemical engineering, Applied Mathematical Methods for Chemical Engineers,
Second Edition addresses the setup and verification of mathematical models using experimental or other independently derived
data. An expanded and updated version of its well-respected predecessor, this book uses worked examples to illustrate several
mathematical methods that are essential in successfully solving process engineering problems. The book first provides an
introduction to differential equations that are common to chemical engineering, followed by examples of first-order and linear
second-order ordinary differential equations (ODEs). Later chapters examine Sturm–Liouville problems, Fourier series, integrals,
linear partial differential equations (PDEs), and regular perturbation. The author also focuses on examples of PDE applications as
they relate to the various conservation laws practiced in chemical engineering. The book concludes with discussions of
dimensional analysis and the scaling of boundary value problems and presents selected numerical methods and available
software packages. New to the Second Edition · Two popular approaches to model development: shell balance and conservation
law balance · One-dimensional rod model and a planar model of heat conduction in one direction · Systems of first-order ODEs ·
Numerical method of lines, using MATLAB® and Mathematica where appropriate This invaluable resource provides a crucial
introduction to mathematical methods for engineering and helps in choosing a suitable software package for computer-based
algebraic applications.
Gender-Structured Population Modeling gives a unified presentation of and mathematical framework for modeling population
growth by couple formation. It provides an overview of both past and present modeling results. The authors focus on pair formation
(marriage) and two-sex models with different forms of the marriage function -- the basis of couple formation -- and discuss which of
these forms might make a better choice for a particular population (the United States). The book also provides results on model
analysis, gives an up-to-date review of mathematical demography, discusses numerical methods, and puts deterministic modeling
of human populations into historical perspective.
to the English edition Many processes that describe the operation of engineering, economic, organiza tional, and other systems are
represented as sequences of operations performed on material, information, or other types of flows. Typical examples are processes of
connection of telephone users, data transmission and processing, calculation at multi user computer centers, and queueing at service
centers. The models studied by the theory of service systems, or queueing theory, are used to describe such processes. The more
pessimistic term "queueing theory" is used more often in the non-Soviet literature. Random arrivals (requests for service), probability
distributions defining queueing processes (distributions of service times and acceptable waiting times), and structure parameters (customer
priorities, parameters that delimit acceptable queues, parameters that define paths of customers, etc.) are characteristic com ponents of
queueing models. Typical output characteristics of queueing models are the probability distributions of queue lengths, waiting times, lengths
of busy periods, and so forth.
The stability analysis of stochastic models for telecommunication systems is an intensively studied topic. The analysis is, as a rule, a difficult
problem requiring a refined mathematical technique, especially when one endeavors beyond the framework of Markovian models. The
primary purpose of this book is to present, in a unified way, research into the stability analysis of a wide variety of regenerative queueing
systems. It describes the theoretical foundations of this method, and then shows how it works with particular models, both classic ones as
well as more recent models that have received attention. The focus lies on an in-depth and insightful mathematical explanation of the
regenerative stability analysis method. The unique volume can serve as a textbook for students working in these and related scientific areas.
The material is also of interest to engineers working in telecommunications field, who may be faced with the problem of stability of queueing
systems.
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