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Highly practical yet authoritative, the new edition of Modern
Infectious Disease Epidemiology 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 is the only book that teaches all aspects of modern mathematical
modeling and that is specifically designed to introduce undergraduate
students to problem solving in the context of biology. Included is an
integrated package of theoretical modeling and analysis tools,
computational modeling techniques, and parameter estimation and
model validation methods, with a focus on integrating analytical and
computational tools in the modeling of biological processes. Divided
into three parts, it covers basic analytical modeling techniques;
introduces computational tools used in the modeling of biological
problems; and includes various problems from epidemiology, ecology,
and physiology. All chapters include realistic biological examples,
including many exercises related to biological questions. In addition,
25 open-ended research projects are provided, suitable for students.
An accompanying Web site contains solutions and a tutorial for the
implementation of the computational modeling techniques.
Calculations can be done in modern computing languages such as
Maple, Mathematica, and MATLAB?.
"In this accessible and well-written text, Martin Nowak and Robert
May describe the emerging field of theoretical immunology. Using
mathematical and computational models, the authors explore how
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populations of viruses and immune cells interact in various
circumstances, and how infectious diseases spread with-in
patients."--Page 4 de la couverture.
Infectious diseases are a global hazard that puts every nation and
every person at risk. The recent SARS outbreak is a prime example.
Knowing neither geographic nor political borders, often arriving
silently and lethally, microbial pathogens constitute a grave threat to
the health of humans. Indeed, a majority of countries recently
identified the spread of infectious disease as the greatest global
problem they confront. Throughout history, humans have struggled to
control both the causes and consequences of infectious diseases and
we will continue to do so into the foreseeable future. Following up on
a high-profile 1992 report from the Institute of Medicine, Microbial
Threats to Health examines the current state of knowledge and policy
pertaining to emerging and re-emerging infectious diseases from
around the globe. It examines the spectrum of microbial threats,
factors in disease emergence, and the ultimate capacity of the United
States to meet the challenges posed by microbial threats to human
health. From the impact of war or technology on disease emergence
to the development of enhanced disease surveillance and vaccine
strategies, Microbial Threats to Health contains valuable information
for researchers, students, health care providers, policymakers, public
health officials. and the interested public.
Since its inception in 2013, Mathematics of Planet Earth (MPE)
focuses on mathematical issues arising in the study of our planet.
Interested in the impact of human activities on the Earth’s system,
this multidisciplinary field considers the planet not only as a physical
system, but also as a system supporting life, a system organized by
humans, and a system at risk. The articles collected in this volume
demonstrate the breadth of techniques and tools from mathematics,
statistics, and operations research used in MPE. Topics include
climate modeling, the spread of infectious diseases, stability of
ecosystems, ecosystem services, biodiversity, infrastructure
restoration after an extreme event, urban environments, food
security, and food safety. Demonstrating the mathematical sciences
in action, this book presents real-world challenges for the
mathematical sciences, highlighting applications to issues of current
concern to society. Arranged into three topical sections (Geo- and
Physical Sciences; Life Sciences, Ecology and Evolution; Socioeconomics and Infrastructure), thirteen chapters address questions
such as how to measure biodiversity, what mathematics can say
about the sixth mass extinction, how to optimize the long-term human
use of natural capital, and the impact of data on infrastructure
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management. The book also treats the subject of infectious diseases
with new examples and presents an introduction to the mathematics
of food systems and food security. Each chapter functions as an
introduction that can be studied independently, offering source
material for graduate student seminars and self-study. The range of
featured research topics provides mathematical scientists with
starting points for the study of our planet and the impact of human
activities. At the same time, it offers application scientists a plethora
of modern mathematical tools and techniques to address the various
topics in practice. Including hundreds of references to the vast
literature associated with each topic, this book serves as an
inspiration for further research.
Infectious Diseases of Humans
An Introduction to Mathematical Epidemiology
Mathematical Tools for Understanding Infectious Disease Dynamics
Modern Infectious Disease Epidemiology
Mathematical Modeling and Soft Computing in Epidemiology
Modeling Infectious Diseases in Humans and Animals
This book provides a systematic introduction to the
fundamental methods and techniques and the frontiers of ?
along with many new ideas and results on ? infectious
disease modeling, parameter estimation and transmission
dynamics. It provides complementary approaches, from
deterministic to statistical to network modeling; and it
seeks viewpoints of the same issues from different angles,
from mathematical modeling to statistical analysis to
computer simulations and finally to concrete applications.
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
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fundamentals of mathematical modeling of infectious
diseases Includes questions, prompts, and answers to help
apply historical solutions to modern day problems
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 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.
Mathematical modeling is critical to our understanding of
how infectious diseases spread at the 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
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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 real-world applications throughout
Infectious Disease Epidemiology is a concise reference
guide which provides trainees and practicing
epidemiologists with the information that they need to
understand the basic concepts necessary for working in this
specialist area. Divided into two sections, part one
comprehensively covers the basic principles and methods
relevant to the study of infectious disease epidemiology.
It is organised in order of increasing complexity, ranging
from a general introduction to subjects such as
mathematical modelling and sero-epidemiology. Part two
examines key major infectious diseases that are of global
significance. Grouped by their route of transmission for
ease of reference, they include diseases that present a
particular burden or a high potential for causing
mortality. This practical guide will be essential reading
for postgraduate students in infectious disease
epidemiology, health protection trainees, and practicing
epidemiologists.
Mathematical Principles of Immunology and Virology
Mathematical Approaches for Emerging and Reemerging
Infectious Diseases: An Introduction
An Introduction to Mathematical Modeling of Infectious
Diseases
Mathematical Modeling of Biological Processes
Modern Methodologies
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Mathematical Approaches for Emerging and Reemerging
Infectious Diseases: Models, Methods, and Theory
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 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 fullyear sequence on mathematical oncology.
Hardly a day goes by without news headlines concerning infectious disease threats.
Currently the spectre of a pandemic of influenza A|H1N1 is raising its head, and heated
debates are taking place about the pro’s and con’s of vaccinating young girls against
human papilloma virus. For an evidence-based and responsible communication of
infectious disease topics to avoid misunderstandings and overreaction of the public, we
need solid scientific knowledge and an understanding of all aspects of infectious
diseases and their control. The aim of our book is to present the reader with the general
picture and the main ideas of the subject. The book introduces the reader to
methodological aspects of epidemiology that are specific for infectious diseases and
provides insight into the epidemiology of some classes of infectious diseases
characterized by their main modes of transmission. This choice of topics bridges the
gap between scientific research on the clinical, biological, mathematical, social and
economic aspects of infectious diseases and their applications in public health. The
book will help the reader to understand the impact of infectious diseases on modern
society and the instruments that policy makers have at their disposal to deal with these
challenges. It is written for students of the health sciences, both of curative medicine
and public health, and for experts that are active in these and related domains, and it
may be of interest for the educated layman since the technical level is kept relatively
low.
Covers a range of essential topics from a survey of important historical epidemics to
study designs for infectious disease investigations. The first part of the text covers ID
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epidemiology background and methodology, whereas the second focuses on specific
diseases as examples of different transmission modalities. TB, HIV and Influenza are
among the pathogens discussed in great detail. Includes four new chapters on
immunology, measles, meningococcal disease, and vector-borne infections. The HIV
chapter has been expanded to include issues of host genetics as well as a review of
behavioral interventions.
"Combining mathematical rigor with light romance, Math Girls is a unique introduction to
advanced mathematics, delivered through the eyes of three students as they learn to
deal with problems seldom found in textbooks."--Front flap.
You’re outnumbered, in fear for your life, surrounded by flesheating zombies. What can
save you now? Mathematics, of course. Mathematical Modelling of Zombies engages
the imagination to illustrate the power of mathematical modelling. Using zombies as a
“hook,” you’ll learn how mathematics can predict the unpredictable. In order to be
prepared for the apocalypse, you’ll need mathematical models, differential equations,
statistical estimations, discretetime models, and adaptive strategies for zombie
attacks—as well as baseball bats and Dire Straits records (latter two items not included).
In Mathematical Modelling of Zombies, Robert Smith? brings together a highly skilled
team of contributors to fend off a zombie uprising. You’ll also learn how modelling can
advise government policy, how theoretical results can be communicated to a
nonmathematical audience and how models can be formulated with only limited
information. A forward by Andrew Cartmel—former script editor of Doctor Who, author,
zombie fan and all-round famous person in science-fiction circles—even provides a
genealogy of the undead. By understanding how to combat zombies, readers will be
introduced to a wide variety of modelling techniques that are applicable to other realworld issues (biology, epidemiology, medicine, public health, etc.). So if the zombies
turn up, reach for this book. The future of the human race may depend on it.
Mathematical Understanding of Infectious Disease Dynamics
Seminal Papers in Epidemiology
Encyclopedia of Infectious Diseases
Analyzing and Modeling Spatial and Temporal Dynamics of Infectious Diseases
Introduction to Mathematical Oncology
Mathematics of Planet Earth
This book summarizes current advances in our understanding of how infectious disease
represents an ecological interaction between a pathogenic microorganism and the host
species in which that microbe causes illness. The contributing authors explain that
pathogenic microorganisms often also have broader ecological connections, which can
include a natural environmental presence; possible transmission by vehicles such as
air, water, and food; and interactions with other host species, including vectors for
which the microbe either may or may not be pathogenic. This field of science has been
dubbed disease ecology, and the chapters that examine it have been grouped into
three sections. The first section introduces both the role of biological community
interactions and the impact of biodiversity on infectious disease. In turn, the second
section considers those diseases directly affecting humans, with a focus on waterborne
and foodborne illnesses, while also examining the critical aspect of microbial biofilms.
Lastly, the third section presents the ecology of infectious diseases from the
perspective of their impact on mammalian livestock and wildlife as well as on humans.
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Given its breadth of coverage, the volume offers a valuable resource for microbial
ecologists and biomedical scientists alike.
This book deals with infectious diseases -- viral, bacterial, protozoan and helminth -- in
terms of the dynamics of their interaction with host populations. The book combines
mathematical models with extensive use of epidemiological and other data. This
analytic framework is highly useful for the evaluation of public health strategies aimed
at controlling or eradicating particular infections. Such a framework is increasingly
important in light of the widespread concern for primary health care programs aimed at
such diseases as measles, malaria, river blindness, sleeping sickness, and
schistosomiasis, and the advent of AIDS/HIV and other emerging viruses. Throughout
the book, the mathematics is used as a tool for thinking clearly about fundamental and
applied problems having to do with infectious diseases. The book is divided into two
parts, one dealing with microparasites (viruses, bacteria and protozoans) and the other
with macroparasites (helminths and parasitic arthropods). Each part begins with simple
models, developed in a biologically intuitive way, and then goes on to develop more
complicated and realistic models as tools for public health planning. The book
synthesizes previous work in this rapidly growing field (much of which is scattered
between the ecological and the medical literature) with a good deal of new material.
Features modern research and methodology on the spread of infectious diseases and
showcases a broad range of multi-disciplinary and state-of-the-art techniques on geosimulation, geo-visualization, remote sensing, metapopulation modeling, cloud
computing, and pattern analysis Given the ongoing risk of infectious diseases
worldwide, it is crucial to develop appropriate analysis methods, models, and tools to
assess and predict the spread of disease and evaluate the risk. Analyzing and
Modeling Spatial and Temporal Dynamics of Infectious Diseases features mathematical
and spatial modeling approaches that integrate applications from various fields such as
geo-computation and simulation, spatial analytics, mathematics, statistics,
epidemiology, and health policy. In addition, the book captures the latest advances in
the use of geographic information system (GIS), global positioning system (GPS), and
other location-based technologies in the spatial and temporal study of infectious
diseases. Highlighting the current practices and methodology via various infectious
disease studies, Analyzing and Modeling Spatial and Temporal Dynamics of Infectious
Diseases features: Approaches to better use infectious disease data collected from
various sources for analysis and modeling purposes Examples of disease spreading
dynamics, including West Nile virus, bird flu, Lyme disease, pandemic influenza
(H1N1), and schistosomiasis Modern techniques such as Smartphone use in spatiotemporal usage data, cloud computing-enabled cluster detection, and communicable
disease geo-simulation based on human mobility An overview of different
mathematical, statistical, spatial modeling, and geo-simulation techniques Analyzing
and Modeling Spatial and Temporal Dynamics of Infectious Diseases is an excellent
resource for researchers and scientists who use, manage, or analyze infectious disease
data, need to learn various traditional and advanced analytical methods and modeling
techniques, and become aware of different issues and challenges related to infectious
disease modeling and simulation. The book is also a useful textbook and/or supplement
for upper-undergraduate and graduate-level courses in bioinformatics, biostatistics,
public health and policy, and epidemiology.
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Written by experts in both mathematics and biology, Algebraic and Discrete
Mathematical Methods for Modern Biology offers a bridge between math and biology,
providing a framework for simulating, analyzing, predicting, and modulating the
behavior of complex biological systems. Each chapter begins with a question from
modern biology, followed by the description of certain mathematical methods and
theory appropriate in the search of answers. Every topic provides a fast-track pathway
through the problem by presenting the biological foundation, covering the relevant
mathematical theory, and highlighting connections between them. Many of the projects
and exercises embedded in each chapter utilize specialized software, providing
students with much-needed familiarity and experience with computing applications,
critical components of the "modern biology" skill set. This book is appropriate for
mathematics courses such as finite mathematics, discrete structures, linear algebra,
abstract/modern algebra, graph theory, probability, bioinformatics, statistics,
biostatistics, and modeling, as well as for biology courses such as genetics, cell and
molecular biology, biochemistry, ecology, and evolution. Examines significant questions
in modern biology and their mathematical treatments Presents important mathematical
concepts and tools in the context of essential biology Features material of interest to
students in both mathematics and biology Presents chapters in modular format so
coverage need not follow the Table of Contents Introduces projects appropriate for
undergraduate research Utilizes freely accessible software for visualization, simulation,
and analysis in modern biology Requires no calculus as a prerequisite Provides a
complete Solutions Manual Features a companion website with supplementary
resources
Features a practical approach to the analysis of biomedical data via mathematical
methods and provides a MATLAB® toolbox for the collection, visualization, and
evaluation of experimental and real-life data Applied Mathematics for the Analysis of
Biomedical Data: Models, Methods, and MATLAB® presents a practical approach to
the task that biological scientists face when analyzing data. The primary focus is on the
application of mathematical models and scientific computing methods to provide insight
into the behavior of biological systems. The author draws upon his experience in
academia, industry, and government‒sponsored research as well as his expertise in
MATLAB to produce a suite of computer programs with applications in epidemiology,
machine learning, and biostatistics. These models are derived from real‒world data and
concerns. Among the topics included are the spread of infectious disease (HIV/AIDS)
through a population, statistical pattern recognition methods to determine the presence
of disease in a diagnostic sample, and the fundamentals of hypothesis testing. In
addition, the author uses his professional experiences to present unique case studies
whose analyses provide detailed insights into biological systems and the problems
inherent in their examination. The book contains a well-developed and tested set of
MATLAB functions that act as a general toolbox for practitioners of quantitative biology
and biostatistics. This combination of MATLAB functions and practical tips amplifies the
bookʼs technical merit and value to industry professionals. Through numerous
examples and sample code blocks, the book provides readers with illustrations of
MATLAB programming. Moreover, the associated toolbox permits readers to engage in
the process of data analysis without needing to delve deeply into the mathematical
theory. This gives an accessible view of the material for readers with varied
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backgrounds. As a result, the book provides a streamlined framework for the
development of mathematical models, algorithms, and the corresponding computer
code. In addition, the book features: Real‒world computational procedures that can be
readily applied to similar problems without the need for keen mathematical acumen
Clear delineation of topics to accelerate access to data analysis Access to a book
companion website containing the MATLAB toolbox created for this book, as well as a
Solutions Manual with solutions to selected exercises Applied Mathematics for the
Analysis of Biomedical Data: Models, Methods, and MATLAB® is an excellent textbook
for students in mathematics, biostatistics, the life and social sciences, and quantitative,
computational, and mathematical biology. This book is also an ideal reference for
industrial scientists, biostatisticians, product development scientists, and practitioners
who use mathematical models of biological systems in biomedical research, medical
device development, and pharmaceutical submissions.
The Connections Between Ecology and Infectious Disease
Modeling and Dynamics of Infectious Diseases
Mathematical Models in Epidemiology
Math Girls
A Historical Introduction to Mathematical Modeling of Infectious Diseases
Models and Data using R
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.
Mathematical models can be very helpful to understand the transmission dynamics of infectious
diseases. This book presents examples of epidemiological models and modeling tools that can assist
policymakers to assess and evaluate disease control strategies. Contents: Development and Analysis of
Models for Infectious Diseases; Application of Models to Real Disease Data; User-Friendly Modeling
Tools for Public Health Policymakers. Readership: Researchers in mathematical biology, mathematical
modeling, infectious diseases and complex systems.
A combination of ecology and epidemiology in natural, unmanaged, animal and plant populations.
The book is a comprehensive, self-contained introduction to the mathematical modeling and analysis of
infectious diseases. It includes model building, fitting to data, local and global analysis techniques.
Various types of deterministic dynamical models are considered: ordinary differential equation models,
delay-differential 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.
Mathematical Tools for Understanding Infectious Disease DynamicsPrinceton University Press
Models, Methods, and MATLAB
Infectious Disease Epidemiology: Theory and Practice
A Course in Mathematical Biology
Mathematical Epidemiology
Applications of Epidemiological Models to Public Health Policymaking
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Trends in Infectious Diseases

This book introduces advanced mathematical methods and techniques for
analysis and simulation of models in mathematical epidemiology. Chronological
age and class-age play an important role in the description of infectious diseases
and this text provides the tools for the analysis of this type of partial differential
equation models. This book presents general theoretical tools as well as large
number of specific examples to guide the reader to develop their own tools that
they may then apply to study structured models in mathematical epidemiology.
The book will be a valuable addition to the arsenal of all researchers interested in
developing theory or studying specific models with age structure.
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 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 nonmathematicians.
Discover how the application of novel multidisciplinary, integrative approaches
and technologies are dramatically changing our understanding of the
pathogenesis of infectious diseases and their treatments. Each article presents
the state of the science, with a strong emphasis on new and emerging medical
applications. The Encyclopedia of Infectious Diseases is organized into five parts.
The first part examines current threats such as AIDS, malaria, SARS, and
influenza. The second part addresses the evolution of pathogens and the
relationship between human genetic diversity and the spread of infectious
diseases. The next two parts highlight the most promising uses of molecular
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identification, vector control, satellite detection, surveillance, modeling, and highthroughput technologies. The final part explores specialized topics of current
concern, including bioterrorism, world market and infectious diseases, and
antibiotics for public health. Each article is written by one or more leading experts
in the field of infectious diseases. These experts place all the latest findings from
various disciplines in context, helping readers understand what is currently
known, what the next generation of breakthroughs is likely to be, and where more
research is needed. Several features facilitate research and deepen readers'
understanding of infectious diseases: Illustrations help readers understand the
pathogenesis and diagnosis of infectious diseases Lists of Web resources serve
as a gateway to important research centers, government agencies, and other
sources of information from around the world Information boxes highlight basic
principles and specialized terminology International contributions offer
perspectives on how infectious diseases are viewed by different cultures A
special chapter discusses the representation of infectious diseases in art With its
multidisciplinary approach, this encyclopedia helps point researchers in new
promising directions and helps health professionals better understand the nature
and treatment of infectious diseases.
An Original book with a comprehensive collection of many significant topics of the
frontiers in applied presentation of many epidemic models with many real-life
examples. presents an integration of interesting ideas from the well-mixed fields
of statistics and mathematics. A valuable resource for researchers in wide range
of disciplines to solve problems of practical interest.
Dynamics and Control
Applied Mathematics for the Analysis of Biomedical Data
Ecology of Infectious Diseases in Natural Populations
Concepts, Methods, Mathematical Models, and Public Health
Age Structured Epidemic Modeling
This book gives a comprehensive overview of recent trends in infectious diseases, as well as
general concepts of infections, immunopathology, diagnosis, treatment, epidemiology and
etiology to current clinical recommendations in management of infectious diseases,
highlighting the ongoing issues, recent advances, with future directions in diagnostic
approaches and therapeutic strategies. The book focuses on various aspects and properties of
infectious diseases whose deep understanding is very important for safeguarding human race
from more loss of resources and economies due to pathogens.
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
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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).
Linear and non-linear models of populations, molecular evolution, phylogenetic tree
construction, genetics, and infectious diseases are presented with minimal prerequisites.
This book discusses significant research and study topics related to mathematical modelling
and analysis of infectious diseases. It includes several models and modelling approaches with
different aims, such as identifying and analysing causes of occurrence and re-occurrence,
causes of spreading, treatments and control strategies. A valuable resource for researchers,
students, educators, scientists, professionals and practitioners interested in gaining insights
into various aspects of infectious diseases using mathematical modelling and mathematical
analysis, the book will also appeal to general readers wanting to understand the dynamics of
various diseases and related issues. Key Features Mathematical models that describe
population prevalence or incidence of infectious diseases Mathematical tools and techniques
to analyse data on the incidence of infectious diseases Early detection and risk estimate
models of infectious diseases Mathematical models that describe the transmission of
infectious diseases and analyse data Dynamical analysis and control strategies for infectious
diseases Studies comparing the utility of particular models in describing infected diseasesrelated issues such as social, health and economic
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, 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
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Emergence, Detection, and Response
Microbial Threats to Health
Mathematical Models in Biology
Protecting Our Planet, Learning from the Past, Safeguarding for the Future
Mathematical Epidemiology of Infectious Diseases
An Introduction to Infectious Disease Modelling
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 topics Exercises with answers
Appendixes summarize useful rules Labs and advanced material available
This IMA Volume in Mathematics and its Applications MATHEMATICAL
APPROACHES FOR EMERGING AND REEMERGING INFECTIOUS DISEASES:
MODELS, AND THEORY METHODS is based on the proceedings of a successful one
week workshop. The pro ceedings of the two-day tutorial which preceded the workshop
"Introduction to Epidemiology and Immunology" appears as IMA Volume 125: Math
ematical Approaches for Emerging and Reemerging Infectious Diseases: An Introduction.
The tutorial and the workshop are integral parts of the September 1998 to June 1999 IMA
program on "MATHEMATICS IN BI OLOGY. " I would like to thank Carlos CastilloChavez (Director of the Math ematical and Theoretical Biology Institute and a member of
the Depart ments of Biometrics, Statistics and Theoretical and Applied Mechanics, Cornell
University), Sally M. Blower (Biomathematics, UCLA School of Medicine), Pauline van
den Driessche (Mathematics and Statistics, Uni versity of Victoria), and Denise Kirschner
(Microbiology and Immunology, University of Michigan Medical School) for their superb
roles as organizers of the meetings and editors of the proceedings. Carlos Castillo-Chavez,
es pecially, made a major contribution by spearheading the editing process. I am also
grateful to Kenneth L. Cooke (Mathematics, Pomona College), for being one of the
workshop organizers and to Abdul-Aziz Yakubu (Mathe matics, Howard University) for
serving as co-editor of the proceedings. I thank Simon A. Levin (Ecology and Evolutionary
Biology, Princeton Uni versity) for providing an introduction.
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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.
This book on mathematical modeling of biological processes includes a wide selection of
biological topics that demonstrate the power of mathematics and computational codes in
setting up biological processes with a rigorous and predictive framework. Topics include:
enzyme dynamics, spread of disease, harvesting bacteria, competition among live species,
neuronal oscillations, transport of neurofilaments in axon, cancer and cancer therapy, and
granulomas. Complete with a description of the biological background and biological
question that requires the use of mathematics, this book is developed for graduate students
and advanced undergraduate students with only basic knowledge of ordinary differential
equations and partial differential equations; background in biology is not required.
Students will gain knowledge on how to program with MATLAB without previous
programming experience and how to use codes in order to test biological hypothesis.
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 have locally persistent chains-of-transmission, others persist spatially in ‘consumerresource 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.
Algebraic and Discrete Mathematical Methods for Modern Biology
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Mathematical Modelling and Analysis of Infectious Diseases
Epidemics
An Introduction
Virus Dynamics
Mathematical Modelling of Zombies
This book grew out of the discussions and presentations that began
during the Workshop on Emerging and Reemerging Diseases (May 17-21,
1999) sponsored by the Institute for Mathematics and its Application
(IMA) at the University of Minnesota with the support of NIH and NSF.
The workshop started with a two-day tutorial session directed at
ecologists, epidemiologists, immunologists, mathematicians, and
scientists interested in the study of disease dynamics. The core of
this first volume, Volume 125, covers tutorial and research
contributions on the use of dynamical systems (deterministic discrete,
delay, PDEs, and ODEs models) and stochastic models in disease
dynamics. The volume includes the study of cancer, HIV, pertussis, and
tuberculosis. Beginning graduate students in applied mathematics,
scientists in the natural, social, or health sciences or
mathematicians who want to enter the fields of mathematical and
theoretical epidemiology will find this book useful.
Infectious Disease Epidemiology
Model Building, Analysis and Interpretation
A Biologist's Guide to Mathematical Modeling in Ecology and Evolution
Quantitative Modeling with Mathematical and Computational Methods
The Role of Heterogeneity in Model Predictions
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