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Introduction To Mathematical Epidemiology
This is a general introduction to the mathematical modelling of diseases.
Based on lecture notes of two summer schools with a mixed audience from mathematical
sciences, epidemiology and public health, this volume offers a comprehensive introduction to
basic ideas and techniques in modeling infectious diseases, for the comparison of strategies to
plan for an anticipated epidemic or pandemic, and to deal with a disease outbreak in real time.
It covers detailed case studies for diseases including pandemic influenza, West Nile virus, and
childhood diseases. Models for other diseases including Severe Acute Respiratory Syndrome,
fox rabies, and sexually transmitted infections are included as applications. Its chapters are
coherent and complementary independent units. In order to accustom students to look at the
current literature and to experience different perspectives, no attempt has been made to
achieve united writing style or unified notation. Notes on some mathematical background
(calculus, matrix algebra, differential equations, and probability) have been prepared and may
be downloaded at the web site of the Centre for Disease Modeling (www.cdm.yorku.ca).
Mathematical and Statistical Estimation Approaches in Epidemiology compiles t- oretical and
practical contributions of experts in the analysis of infectious disease epidemics in a single
volume. Recent collections have focused in the analyses and simulation of deterministic and
stochastic models whose aim is to identify and rank epidemiological and social mechanisms
responsible for disease transmission. The contributions in this volume focus on the
connections between models and disease data with emphasis on the application of
mathematical and statistical approaches that quantify model and data uncertainty. The book is
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aimed at public health experts, applied mathematicians and sci- tists in the life and social
sciences, particularly graduate or advanced undergraduate students, who are interested not
only in building and connecting models to data but also in applying and developing methods
that quantify uncertainty in the context of infectious diseases. Chowell and Brauer open this
volume with an overview of the classical disease transmission models of Kermack-McKendrick
including extensions that account for increased levels of epidemiological heterogeneity. Their
theoretical tour is followed by the introduction of a simple methodology for the estimation of,
the basic reproduction number,R . The use of this methodology 0 is illustrated, using regional
data for 1918–1919 and 1968 in uenza pandemics.
Mathematical Epidemiology of Infectious Diseases Model Building, Analysis and Interpretation
O. Diekmann University of Utrecht, The Netherlands J. A. P. Heesterbeek Centre for Biometry
Wageningen, The Netherlands The mathematical modelling of epidemics in populations is a
vast and important area of study. It is about translating biological assumptions into
mathematics, about mathematical analysis aided by interpretation and about obtaining insight
into epidemic phenomena when translating mathematical results back into population biology.
Model assumptions are formulated in terms of, usually stochastic, behaviour of individuals and
then the resulting phenomena, at the population level, are unravelled. Conceptual clarity is
attained, assumptions are stated clearly, hidden working hypotheses are attained and
mechanistic links between different observables are exposed. Features: * Model construction,
analysis and interpretation receive detailed attention * Uniquely covers both deterministic and
stochastic viewpoints * Examples of applications given throughout * Extensive coverage of the
latest research into the mathematical modelling of epidemics of infectious diseases * Provides
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a solid foundation of modelling skills The reader will learn to translate, model, analyse and
interpret, with the help of the numerous exercises. In literally working through this text, the
reader acquires modelling skills that are also valuable outside of epidemiology, certainly within
population dynamics, but even beyond that. In addition, the reader receives training in
mathematical argumentation. The text is aimed at applied mathematicians with an interest in
population biology and epidemiology, at theoretical biologists and epidemiologists. Previous
exposure to epidemic concepts is not required, as all background information is given. The
book is primarily aimed at self-study and ideally suited for small discussion groups, or for use
as a course text.
A Historical Introduction to Mathematical Modeling of Infectious Diseases: Seminal Papers in
Epidemiology offers step-by-step help on how to navigate the important historical papers on
the subject, beginning in the 18th century. The book carefully, and critically, guides the reader
through seminal writings that helped revolutionize the field. With pointed questions, prompts,
and analysis, this book helps the non-mathematician develop their own perspective, relying
purely on a basic knowledge of algebra, calculus, and statistics. By learning from the important
moments in the field, from its conception to the 21st century, it enables readers to mature into
competent practitioners of epidemiologic modeling. Presents a refreshing and in-depth look at
key historical works of mathematical epidemiology Provides all the basic knowledge of
mathematics readers need in order to understand the fundamentals of mathematical modeling
of infectious diseases Includes questions, prompts, and answers to help apply historical
solutions to modern day problems
Highly practical yet authoritative, the new edition of Modern Infectious Disease Epidemiology
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has been thoroughly updated and revised in line with changing health concerns. This
successful book continues to outline the tools available to the infectious disease student or
clinician seeking a thorough background in the epidemiology of infectious and communicable
diseases. Building on many case studies and practical scenarios included, the book then uses
the tools learnt to illustrate the fundamental concepts of the study of infectious diseases, such
as infection spread, surveillance and control, infectivity, incubation periods, seroepidemiology,
and immunity in populations. New edition of this popular book, completely revised and updated
Retains the clarity and down-to-earth approach praised in previous editions Successfully
combines epidemiological theory with the principles of infectious disease treatment and control
A highly experienced author brings a personal and unique approach to this important subject
All students of epidemiology, infectious disease medicine and microbiology will find this text
invaluable, ensuring its continued popularity.
This book is an introduction to mathematical biology for students with no experience in biology,
but who have some mathematical background. The work is focused on population dynamics
and ecology, following a tradition that goes back to Lotka and Volterra, and includes a part
devoted to the spread of infectious diseases, a field where mathematical modeling is extremely
popular. These themes are used as the area where to understand different types of
mathematical modeling and the possible meaning of qualitative agreement of modeling with
data. The book also includes a collections of problems designed to approach more advanced
questions. This material has been used in the courses at the University of Trento, directed at
students in their fourth year of studies in Mathematics. It can also be used as a reference as it
provides up-to-date developments in several areas.
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As the first of its kind, this book reviews fundamental math concepts and procedures for
epidemiology. Students will learn how to connect the math principles and procedures to the
epidemiologic study designs. They will also will gain opportunities to apply the math principles
to real-life problems and case studies.

Introduction to Mathematical Oncology presents biologically well-motivated and
mathematically tractable models that facilitate both a deep understanding of
cancer biology and better cancer treatment designs. It covers the medical and
biological background of the diseases, modeling issues, and existing methods
and their limitations. The authors introduce mathematical and programming tools,
along with analytical and numerical studies of the models. They also develop new
mathematical tools and look to future improvements on dynamical models. After
introducing the general theory of medicine and exploring how mathematics can
be essential in its understanding, the text describes well-known, practical, and
insightful mathematical models of avascular tumor growth and mathematically
tractable treatment models based on ordinary differential equations. It continues
the topic of avascular tumor growth in the context of partial differential equation
models by incorporating the spatial structure and physiological structure, such as
cell size. The book then focuses on the recent active multi-scale modeling efforts
on prostate cancer growth and treatment dynamics. It also examines more
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mechanistically formulated models, including cell quota-based population growth
models, with applications to real tumors and validation using clinical data. The
remainder of the text presents abundant additional historical, biological, and
medical background materials for advanced and specific treatment modeling
efforts. Extensively classroom-tested in undergraduate and graduate courses,
this self-contained book allows instructors to emphasize specific topics relevant
to clinical cancer biology and treatment. It can be used in a variety of ways,
including a single-semester undergraduate course, a more ambitious graduate
course, or a full-year sequence on mathematical oncology.
This short textbook introduces students to the concept of describing natural
systems using mathematical models. We highlight the variety of ways in which
natural systems lend themselves to mathematical description and the importance
of models in revealing fundamental processes. The process of science via the
building, testing and use of models (theories) is described and forms the
structure of the book. The book covers a broad range from the molecular to
ecosystems and whole-Earth phenomena. Themes running through the chapters
include scale (temporal and spatial), change (linear and nonlinear), emergent
phenomena and uncertainty. Mathematical descriptions are kept to a minimum
and we illustrate mechanisms and results in graphical form wherever possible.
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Essential mathematical details are described fully, with the use of boxes. The
mathematics supports but does not lead the text.
This book describes the uses of different mathematical modeling and soft
computing techniques used in epidemiology for experiential research in projects
such as how infectious diseases progress to show the likely outcome of an
epidemic, and to contribute to public health interventions. This book covers
mathematical modeling and soft computing techniques used to study the spread
of diseases, predict the future course of an outbreak, and evaluate epidemic
control strategies. This book explores the applications covering numerical and
analytical solutions, presents basic and advanced concepts for beginners and
industry professionals, and incorporates the latest methodologies and challenges
using mathematical modeling and soft computing techniques in epidemiology.
Primary users of this book include researchers, academicians, postgraduate
students, and specialists.
Linear and non-linear models of populations, molecular evolution, phylogenetic
tree construction, genetics, and infectious diseases are presented with minimal
prerequisites.
The book is a comprehensive, self-contained introduction to the mathematical
modeling and analysis of infectious diseases. It includes model building, fitting to
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data, local and global analysis techniques. Various types of deterministic
dynamical models are considered: ordinary differential equation models, delaydifferential equation models, difference equation models, age-structured PDE
models and diffusion models. It includes various techniques for the computation
of the basic reproduction number as well as approaches to the epidemiological
interpretation of the reproduction number. MATLAB code is included to facilitate
the data fitting and the simulation with age-structured models.
Increasingly, mathematical methods are being used to advantage in addressing
the problems facing humanity in managing its environment. Problems in resource
management and epidemiology especially have demonstrated the utility of
quantitative modeling. To explore these approaches, the Center of Applied
Mathematics at Cornell University organized a conference in Fall, 1987, with the
objective of surveying and assessing the state of the art. This volume records the
proceedings of that conference. Underlying virtually all of these studies are
models of population growth, from individual cells to large vertebrates. Cell
population growth presents the simplest of systems for study, and is of
fundamental importance in its own right for a variety of medical and
environmental applications. In Part I of this volume, Michael Shuler describes
computer models of individual cells and cell populations, and Frank
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Hoppensteadt discusses the synchronization of bacterial culture growth.
Together, these provide a valuable introduction to mathematical cell biology.
This volume stems from two DIMACS activities, the U.S.-Africa Advanced Study
Institute and the DIMACS Workshop, both on Mathematical Modeling of
Infectious Diseases in Africa, held in South Africa in the summer of 2007. It
contains both tutorial papers and research papers. Students and researchers
should find the papers on modeling and analyzing certain diseases currently
affecting Africa very informative. In particular, they can learn basic principles of
disease modeling and stability from the tutorial papers where continuous and
discrete time models, optimal control, and stochastic features are introduced.
Mathematical analysis serves as a common foundation for many research areas
of pure and applied mathematics. It is also an important and powerful tool used in
many other fields of science, including physics, chemistry, biology, engineering,
finance, and economics. In this book, some basic theories of analysis are
presented, including metric spaces and their properties, limit of sequences,
continuous function, differentiation, Riemann integral, uniform convergence, and
series.After going through a sequence of courses on basic calculus and linear
algebra, it is desirable for one to spend a reasonable length of time (ideally, say,
one semester) to build an advanced base of analysis sufficient for getting into
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various research fields other than analysis itself, and/or stepping into more
advanced levels of analysis courses (such as real analysis, complex analysis,
differential equations, functional analysis, stochastic analysis, amongst others).
This book is written to meet such a demand. Readers will find the treatment of
the material is as concise as possible, but still maintaining all the necessary
details.
An Introduction to Mathematical EpidemiologySpringer
For epidemiologists, evolutionary biologists, and health-care professionals, real-time and
predictive modeling of infectious disease is of growing importance. This book provides a timely
and comprehensive introduction to the modeling of infectious diseases in humans and animals,
focusing on recent developments as well as more traditional approaches. Matt Keeling and
Pejman Rohani move from modeling with simple differential equations to more recent, complex
models, where spatial structure, seasonal "forcing," or stochasticity influence the dynamics,
and where computer simulation needs to be used to generate theory. In each of the eight
chapters, they deal with a specific modeling approach or set of techniques designed to capture
a particular biological factor. They illustrate the methodology used with examples from recent
research literature on human and infectious disease modeling, showing how such techniques
can be used in practice. Diseases considered include BSE, foot-and-mouth, HIV, measles,
rubella, smallpox, and West Nile virus, among others. Particular attention is given throughout
the book to the development of practical models, useful both as predictive tools and as a
means to understand fundamental epidemiological processes. To emphasize this approach,
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the last chapter is dedicated to modeling and understanding the control of diseases through
vaccination, quarantine, or culling. Comprehensive, practical introduction to infectious disease
modeling Builds from simple to complex predictive models Models and methodology fully
supported by examples drawn from research literature Practical models aid students'
understanding of fundamental epidemiological processes For many of the models presented,
the authors provide accompanying programs written in Java, C, Fortran, and MATLAB In-depth
treatment of role of modeling in understanding disease control
This richly illustrated third edition provides a thorough training in practical mathematical biology
and shows how exciting mathematical challenges can arise from a genuinely interdisciplinary
involvement with the biosciences. It has been extensively updated and extended to cover
much of the growth of mathematical biology. From the reviews: ""This book, a classical text in
mathematical biology, cleverly combines mathematical tools with subject area
sciences."--SHORT BOOK REVIEWS
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.
Mathematical modeling is critical to our understanding of how infectious diseases spread at the
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individual and population levels. This book gives readers the necessary skills to correctly
formulate and analyze mathematical models in infectious disease epidemiology, and is the first
treatment of the subject to integrate deterministic and stochastic models and methods.
Mathematical Tools for Understanding Infectious Disease Dynamics fully explains how to
translate biological assumptions into mathematics to construct useful and consistent models,
and how to use the biological interpretation and mathematical reasoning to analyze these
models. It shows how to relate models to data through statistical inference, and how to gain
important insights into infectious disease dynamics by translating mathematical results back to
biology. This comprehensive and accessible book also features numerous detailed exercises
throughout; full elaborations to all exercises are provided. Covers the latest research in
mathematical modeling of infectious disease epidemiology Integrates deterministic and
stochastic approaches Teaches skills in model construction, analysis, inference, and
interpretation Features numerous exercises and their detailed elaborations Motivated by realworld applications throughout
The goal of this book is to search for a balance between simple and analyzable models and
unsolvable models which are capable of addressing important questions on population biology.
Part I focusses on single species simple models including those which have been used to
predict the growth of human and animal population in the past. Single population models are,
in some sense, the building blocks of more realistic models -- the subject of Part II. Their role is
fundamental to the study of ecological and demographic processes including the role of
population structure and spatial heterogeneity -- the subject of Part III. This book, which will
include both examples and exercises, is of use to practitioners, graduate students, and
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scientists working in the field.
The text of this book is derived from courses taught by the author in the Department of Applied
Mathematics and Statistics at the State University of New York at Stony Brook. The audience
for these courses was composed almost entirely of fourth year undergraduate students
majoring in the mathematical sciences. The students had ordinarily completed four semesters
of calculus and one of probability. Few had any prior experience with differential equations,
stochastic processes, or epidemiology. It also seems prudent to mention that the author's
background is in engineering and applied mathematics and not in epidemiology; it is hoped
that this is not painfully obvious. The topics covered in this book have in some cases been
modified from the way they were originally presented. However, care has been taken to include
a suitable amount of material for a one semester course; the temptation to add gratuitous
subject matter has been resisted. Similarly, when a choice between clarity and rigor was
available, the more easily understood exposition was selected. By looking only at the table of
contents, the casual reader could be easily misled into thinking that the main concern of this
book is with epidemiology. This is not the case. The purpose of this book is to illustrate the
process of formulating and solving mathematical models.
A textbook about the mathematical modelling of biological and physiological phenomena for
mathematically sophisticated students.
This book provides a systematic treatment of the mathematical underpinnings of work in the
theory of outbreak dynamics and their control, covering balanced perspectives between theory
and practice including new material on contemporary topics in the field of infectious disease
modelling. Specifically, it presents a unified mathematical framework linked to the distribution
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theory of non-negative random variables; the many examples used in the text, are introduced
and discussed in light of theoretical perspectives. The book is organized into 9 chapters: The
first motivates the presentation of the material on subsequent chapters; Chapter 2-3 provides a
review of basic concepts of probability and statistical models for the distributions of continuous
lifetime data and the distributions of random counts and counting processes, which are linked
to phenomenological models. Chapters 4 focuses on dynamic behaviors of a disease outbreak
during the initial phase while Chapters 5-6 broadly cover compartment models to investigate
the consequences of epidemics as the outbreak moves beyond the initial phase. Chapter 7
provides a transition between mostly theoretical topics in earlier chapters and Chapters 8 and
9 where the focus is on the data generating processes and statistical issues of fitting models to
data as well as specific mathematical epidemic modeling applications, respectively. This book
is aimed at a wide audience ranging from graduate students to established scientists from
quantitatively-oriented fields of epidemiology, mathematics and statistics. The numerous
examples and illustrations make understanding of the mathematics of disease transmission
and control accessible. Furthermore, the examples and exercises, make the book suitable for
motivated students in applied mathematics, either through a lecture course, or through selfstudy. This text could be used in graduate schools or special summer schools covering
research problems in mathematical biology.
Dynamic Models in Biology offers an introduction to modern mathematical biology. This book
provides a short introduction to modern mathematical methods in modeling dynamical
phenomena and treats the broad topics of population dynamics, epidemiology, evolution,
immunology, morphogenesis, and pattern formation. Primarily employing differential equations,
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the author presents accessible descriptions of difficult mathematical models. Recent
mathematical results are included, but the author's presentation gives intuitive meaning to all
the main formulae. Besides mathematicians who want to get acquainted with this relatively
new field of applications, this book is useful for physicians, biologists, agricultural engineers,
and environmentalists. Key Topics Include: Chaotic dynamics of populations The spread of
sexually transmitted diseases Problems of the origin of life Models of immunology Formation of
animal hide patterns The intuitive meaning of mathematical formulae explained with many
figures Applying new mathematical results in modeling biological phenomena Miklos Farkas is
a professor at Budapest University of Technology where he has researched and instructed
mathematics for over thirty years. He has taught at universities in the former Soviet Union,
Canada, Australia, Venezuela, Nigeria, India, and Columbia. Prof. Farkas received the 1999
Bolyai Award of the Hungarian Academy of Science and the 2001 Albert Szentgyorgyi Award
of the Hungarian Ministry of Education. A 'down-to-earth' introduction to the growing field of
modern mathematical biology Also includes appendices which provide background material
that goes beyond advanced calculus and linear algebra
This volume summarizes the state-of-the-art in the fast growing research area of modeling the
influence of information-driven human behavior on the spread and control of infectious
diseases. In particular, it features the two main and inter-related “core” topics: behavioral
changes in response to global threats, for example, pandemic influenza, and the pseudorational opposition to vaccines. In order to make realistic predictions, modelers need to go
beyond classical mathematical epidemiology to take these dynamic effects into account. With
contributions from experts in this field, the book fills a void in the literature. It goes beyond
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classical texts, yet preserves the rationale of many of them by sticking to the underlying biology
without compromising on scientific rigor. Epidemiologists, theoretical biologists, biophysicists,
applied mathematicians, and PhD students will benefit from this book. However, it is also
written for Public Health professionals interested in understanding models, and to advanced
undergraduate students, since it only requires a working knowledge of mathematical
epidemiology.
This textbook provides an exciting new addition to the area of network science featuring a
stronger and more methodical link of models to their mathematical origin and explains how
these relate to each other with special focus on epidemic spread on networks. The content of
the book is at the interface of graph theory, stochastic processes and dynamical systems. The
authors set out to make a significant contribution to closing the gap between model
development and the supporting mathematics. This is done by: Summarising and presenting
the state-of-the-art in modeling epidemics on networks with results and readily usable models
signposted throughout the book; Presenting different mathematical approaches to formulate
exact and solvable models; Identifying the concrete links between approximate models and
their rigorous mathematical representation; Presenting a model hierarchy and clearly
highlighting the links between model assumptions and model complexity; Providing a reference
source for advanced undergraduate students, as well as doctoral students, postdoctoral
researchers and academic experts who are engaged in modeling stochastic processes on
networks; Providing software that can solve differential equation models or directly simulate
epidemics on networks. Replete with numerous diagrams, examples, instructive exercises, and
online access to simulation algorithms and readily usable code, this book will appeal to a wide
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spectrum of readers from different backgrounds and academic levels. Appropriate for students
with or without a strong background in mathematics, this textbook can form the basis of an
advanced undergraduate or graduate course in both mathematics and other departments alike.
Thirty years ago, biologists could get by with a rudimentary grasp of mathematics and
modeling. Not so today. In seeking to answer fundamental questions about how biological
systems function and change over time, the modern biologist is as likely to rely on
sophisticated mathematical and computer-based models as traditional fieldwork. In this book,
Sarah Otto and Troy Day provide biology students with the tools necessary to both interpret
models and to build their own. The book starts at an elementary level of mathematical
modeling, assuming that the reader has had high school mathematics and first-year calculus.
Otto and Day then gradually build in depth and complexity, from classic models in ecology and
evolution to more intricate class-structured and probabilistic models. The authors provide
primers with instructive exercises to introduce readers to the more advanced subjects of linear
algebra and probability theory. Through examples, they describe how models have been used
to understand such topics as the spread of HIV, chaos, the age structure of a country,
speciation, and extinction. Ecologists and evolutionary biologists today need enough
mathematical training to be able to assess the power and limits of biological models and to
develop theories and models themselves. This innovative book will be an indispensable guide
to the world of mathematical models for the next generation of biologists. A how-to guide for
developing new mathematical models in biology Provides step-by-step recipes for constructing
and analyzing models Interesting biological applications Explores classical models in ecology
and evolution Questions at the end of every chapter Primers cover important mathematical
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topics Exercises with answers Appendixes summarize useful rules Labs and advanced
material available
Mathematical models are increasingly being used to examine questions in infectious disease
control. Applications include predicting the impact of vaccination strategies against common
infections and determining optimal control strategies against HIV and pandemic influenza. This
book introduces individuals interested in infectious diseases to this exciting and expanding
area. The mathematical level of the book is kept as simple as possible, which makes the book
accessible to those who have not studied mathematics to university level. Understanding is
further enhanced by models that can be accessed online, which will allow readers to explore
the impact of different factors and control strategies, and further adapt and develop the models
themselves. The book is based on successful courses developed by the authors at the London
School of Hygiene and Tropical Medicine. It will be of interest to epidemiologists, public health
researchers, policy makers, veterinary scientists, medical statisticians and infectious disease
researchers.
This book covers tutorial and research contributions on the use of dynamical systems and
stochastic models in disease dynamics. Beginning graduate students in applied mathematics,
scientists, or mathematicians who want to enter the fields of mathematical and theoretical
epidemiology will find this book useful.
This book is designed to be a practical study in infectious disease dynamics. The book offers
an easy to follow implementation and analysis of mathematical epidemiology. The book
focuses on recent case studies in order to explore various conceptual, mathematical, and
statistical issues. The dynamics of infectious diseases shows a wide diversity of pattern. Some
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have locally persistent chains-of-transmission, others persist spatially in ‘consumer-resource
metapopulations’. Some infections are prevalent among the young, some among the old and
some are age-invariant. Temporally, some diseases have little variation in prevalence, some
have predictable seasonal shifts and others exhibit violent epidemics that may be regular or
irregular in their timing. Models and ‘models-with-data’ have proved invaluable for
understanding and predicting this diversity, and thence help improve intervention and control.
Using mathematical models to understand infectious disease dynamics has a very rich history
in epidemiology. The field has seen broad expansions of theories as well as a surge in real-life
application of mathematics to dynamics and control of infectious disease. The chapters of
Epidemics: Models and Data using R have been organized in a reasonably logical way:
Chapters 1-10 is a mix and match of models, data and statistics pertaining to local disease
dynamics; Chapters 11-13 pertains to spatial and spatiotemporal dynamics; Chapter 14
highlights similarities between the dynamics of infectious disease and parasitoid-host
dynamics; Finally, Chapters 15 and 16 overview additional statistical methodology useful in
studies of infectious disease dynamics. This book can be used as a guide for working with
data, models and ‘models-and-data’ to understand epidemics and infectious disease
dynamics in space and time.

Modeling and Control of Infectious Diseases in the Host: With MATLAB and R provides
a holistic understanding of health and disease by presenting topics on quantitative
decision-making that influence the development of drugs. The book presents modeling
advances in different viral infections, dissecting detailed contributions of key players,
Page 19/23

Online Library Introduction To Mathematical Epidemiology
along with their respective interactions. By combining tailored in vivo experiments and
mathematical modeling approaches, the book clarifies the relative contributions of
different underlying mechanisms within hosts of the most lethal viral infections,
including HIV, influenza and Ebola. Illustrative examples for parameter fitting, modeling
and control applications are explained using MATLAB and R. Provides a multi-scale
framework to link within-host infection dynamics (individual level) to between-host
transmission fitness (epidemiological level) in viral infectious diseases Includes PK/PD
modeling and simulation approaches to improve efficiency and decision-making at
preclinical development phases Presents a theoretic approach to schedule drug
treatments
This book features recent research in mathematical modeling of indirectly and directly
transmitted infectious diseases in humans, animals, and plants. It compiles nine not
previously published studies that illustrate the dynamic spread of infectious diseases,
offering a broad range of models to enrich understanding. It demonstrates the capability
of mathematical modeling to capture disease spread and interaction dynamics as well
as the complicating factors of various evolutionary processes. In addition, it presents
applications to real-world disease control by commenting on key parameters and
dominant pathways related to transmission. While aimed at early-graduate level
students, the book can also provide insights to established researchers in that it
presents a survey of current topics and methodologies in a constantly evolving field.
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Mankind now faces even more challenging environment- and health-related problems
than ever before. Readily available transportation systems facilitate the swift spread of
diseases as large populations migrate from one part of the world to another. Studies on
the spread of the communicable diseases are very important. This book, Mathematical
Population Dynamics and Epidemiology in Temporal and Spatio-Temporal Domains,
provides a useful experimental tool for making practical predictions, building and testing
theories, answering specific questions, determining sensitivities of the parameters,
forming control strategies, and much more. This volume focuses on the study of
population dynamics with special emphasis on the migration of populations and the
spreading of epidemics among human and animal populations. It also provides the
background needed to interpret, construct, and analyze a wide variety of mathematical
models. Most of the techniques presented in the book can be readily applied to model
other phenomena, in biology as well as in other disciplines.
This book is based on a one semester course that the authors have been teaching for
several years, and includes two sets of case studies. The first includes chemostat
models, predator-prey interaction, competition among species, the spread of infectious
diseases, and oscillations arising from bifurcations. In developing these topics, readers
will also be introduced to the basic theory of ordinary differential equations, and how to
work with MATLAB without having any prior programming experience. The second set
of case studies were adapted from recent and current research papers to the level of
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the students. Topics have been selected based on public health interest. This includes
the risk of atherosclerosis associated with high cholesterol levels, cancer and immune
interactions, cancer therapy, and tuberculosis. Readers will experience how
mathematical models and their numerical simulations can provide explanations that
guide biological and biomedical research. Considered to be the undergraduate
companion to the more advanced book "Mathematical Modeling of Biological
Processes" (A. Friedman, C.-Y. Kao, Springer – 2014), this book is geared towards
undergraduate students with little background in mathematics and no biological
background.
Accessible text features over 100 reality-based examples pulled from the science,
engineering, and operations research fields. Prerequisites: ordinary differential
equations, continuous probability. Numerous references. Includes 27 black-and-white
figures. 1978 edition.
This book covers recent developments in epidemic process models and related data on
temporally varying networks. It is widely recognized that contact networks are
indispensable for describing, understanding, and intervening to stop the spread of
infectious diseases in human and animal populations; “network epidemiology” is an
umbrella term to describe this research field. More recently, contact networks have
been recognized as being highly dynamic. This observation, also supported by an
increasing amount of new data, has led to research on temporal networks, a rapidly
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growing area. Changes in network structure are often informed by epidemic (or other)
dynamics, in which case they are referred to as adaptive networks. This volume gathers
contributions by prominent authors working in temporal and adaptive network
epidemiology, a field essential to understanding infectious diseases in real society.
The book is a comprehensive, self-contained introduction to the mathematical modeling
and analysis of disease transmission models. It includes (i) an introduction to the main
concepts of compartmental models including models with heterogeneous mixing of
individuals and models for vector-transmitted diseases, (ii) a detailed analysis of
models for important specific diseases, including tuberculosis, HIV/AIDS, influenza,
Ebola virus disease, malaria, dengue fever and the Zika virus, (iii) an introduction to
more advanced mathematical topics, including age structure, spatial structure, and
mobility, and (iv) some challenges and opportunities for the future. There are exercises
of varying degrees of difficulty, and projects leading to new research directions. For the
benefit of public health professionals whose contact with mathematics may not be
recent, there is an appendix covering the necessary mathematical background. There
are indications which sections require a strong mathematical background so that the
book can be useful for both mathematical modelers and public health professionals.
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