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Transportation. In turn, the mathematical technologies discussed include: Combinatorial Optimization, Cooperative Games, Delay Differential Equations,
Finite Elements, Hamilton-Jacobi Equations, Impulsive Control, Information Theory and Statistics, Inverse Problems, Machine Learning, Point Processes,
Reaction-Diffusion Equations, Risk Processes, Scheduling Theory, Semidefinite Programming, Stochastic Approximation, Spatial Processes, System
Identification, and Wavelets. The goal of the European Consortium for Mathematics in Industry (ECMI) conference series is to promote interaction between
academia and industry, leading to innovations in both fields. These events have attracted leading experts from business, science and academia, and have
promoted the application of novel mathematical technologies to industry. They have also encouraged industrial sectors to share challenging problems where
mathematicians can provide fresh insights and perspectives. Lastly, the ECMI conferences are one of the main forums in which significant advances in
industrial mathematics are presented, bringing together prominent figures from business, science and academia to promote the use of innovative
mathematics in industry.
Rivers of the Sultan Faisal H. Husain 2021-03-05 The Tigris and Euphrates rivers run through the heart of the Middle East and merge in the area of
Mesopotamia known as the "cradle of civilization." In their long and volatile political history, the sixteenth century ushered in a rare era of stability and
integration. A series of military campaigns between the Mediterranean Sea and the Persian Gulf brought the entirety of their flow under the institutional
control of the Ottoman Empire, then at the peak of its power and wealth. Rivers of the Sultan tells the history of the Tigris and Euphrates during the early
modern period. Under the leadership of Sultan Süleyman I, the rivers became Ottoman from mountain to ocean, managed by a political elite that pledged
allegiance to a single household, professed a common religion, spoke a lingua franca, and received orders from a central administration based in Istanbul.
Faisal Husain details how Ottoman unification institutionalized cooperation among the rivers' dominant users and improved the exploitation of their waters
for navigation and food production. Istanbul harnessed the energy and resources of the rivers for its security and economic needs through a complex
network of forts, canals, bridges, and shipyards. Above all, the imperial approach to river management rebalanced the natural resource disparity within the
Tigris-Euphrates basin. Istanbul regularly organized shipments of grain, metal, and timber from upstream areas of surplus in Anatolia to downstream areas
of need in Iraq. Through this policy of natural resource redistribution, the Ottoman Empire strengthened its presence in the eastern borderland region with
the Safavid Empire and fended off challenges to its authority. Placing these world historic bodies of water at its center, Rivers of the Sultan reveals intimate
bonds between state and society, metropole and periphery, and nature and culture in the early modern world.
A Historical Introduction to Mathematical Modeling of Infectious Diseases Ivo M. Foppa 2016-10-18 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
Hunter's Tropical Medicine and Emerging Infectious Diseases E-Book Edward T Ryan 2019-03-25 New emerging diseases, new diagnostic modalities
for resource-poor settings, new vaccine schedules ... all significant, recent developments in the fast-changing field of tropical medicine. Hunter’s Tropical
Medicine and Emerging Infectious Diseases, 10th Edition, keeps you up to date with everything from infectious diseases and environmental issues through
poisoning and toxicology, animal injuries, and nutritional and micronutrient deficiencies that result from traveling to tropical or subtropical regions. This
comprehensive resource provides authoritative clinical guidance, useful statistics, and chapters covering organs, skills, and services, as well as traditional
pathogen-based content. You’ll get a full understanding of how to recognize and treat these unique health issues, no matter how widespread or difficult to
control. Includes important updates on malaria, leishmaniasis, tuberculosis and HIV, as well as coverage of Ebola, Zika virus, Chikungunya, and other
emerging pathogens. Provides new vaccine schedules and information on implementation. Features five all-new chapters: Neglected Tropical Diseases:
Public Health Control Programs and Mass Drug Administration; Health System and Health Care Delivery; Zika; Medical Entomology; and Vector Control –
as well as 250 new images throughout. Presents the common characteristics and methods of transmission for each tropical disease, as well as the applicable
diagnosis, treatment, control, and disease prevention techniques. Contains skills-based chapters such as dentistry, neonatal pediatrics and ICMI, and
surgery in the tropics, and service-based chapters such as transfusion in resource-poor settings, microbiology, and imaging. Discusses maladies such as
delusional parasitosis that are often seen in returning travelers, including those making international adoptions, transplant patients, medical tourists, and
more.
Handbook of Medical and Healthcare Technologies Borko Furht 2013-11-20 This book equips readers to understand a complex range of healthcare
products that are used to diagnose, monitor, and treat diseases or medical conditions affecting humans. The first part of the book presents medical
technologies such as medical information retrieval, tissue engineering techniques, 3D medical imaging, nanotechnology innovations in medicine, medical
wireless sensor networks, and knowledge mining techniques in medicine. The second half of the book focuses on healthcare technologies including
prediction hospital readmission risk, modeling e-health framework, personal Web in healthcare, security issues for medical records, and personalized
services in healthcare. The contributors are leading world researchers who share their innovations, making this handbook the definitive resource on these
topics. Handbook of Medical and Healthcare Technologies is intended for a wide audience including academicians, designers, developers, researchers and
advanced-level students. It is also valuable for business managers, entrepreneurs, and investors within the medical and healthcare industries.
Dynamic Models of Infectious Diseases Vadrevu Sree Hari Rao 2014-12-13 Despite great advances in public health worldwide, insect vector-borne infectious
diseases remain a leading cause of morbidity and mortality. Diseases that are transmitted by arthropods such as mosquitoes, sand flies, fleas, and ticks
affect hundreds of millions of people and account for nearly three million deaths all over the world. In the past there was very little hope of controlling the
epidemics caused by these diseases, but modern advancements in science and technology are providing a variety of ways in which these diseases can be
handled. Clearly, the process of transmission of an infectious disease is a nonlinear (not necessarily linear) dynamic process which can be understood only
by appropriately quantifying the vital parameters that govern these dynamics.
Computational Science and Its Applications - ICCSA 2014 Beniamino Murgante 2014-07-03 The six-volume set LNCS 8579-8584 constitutes the
refereed proceedings of the 14th International Conference on Computational Science and Its Applications, ICCSA 2014, held in Guimarães, Portugal, in
June/July 2014. The 347 revised papers presented in 30 workshops and a special track were carefully reviewed and selected from 1167 initial submissions.
The 289 papers presented in the workshops cover various areas in computational science ranging from computational science technologies to specific areas
of computational science such as computational geometry and security.
Mathematical Methods in Engineering and Applied Sciences Hemen Dutta 2020-01-03 This book covers tools and techniques used for developing

Analytical Methods for Dynamic Modelers Hazhir Rahmandad 2015-11-13 A user-friendly introduction to some of the most useful analytical tools for
model building, estimation, and analysis, presenting key methods and examples. Simulation modeling is increasingly integrated into research and policy
analysis of complex sociotechnical systems in a variety of domains. Model-based analysis and policy design inform a range of applications in fields from
economics to engineering to health care. This book offers a hands-on introduction to key analytical methods for dynamic modeling. Bringing together tools
and methodologies from fields as diverse as computational statistics, econometrics, and operations research in a single text, the book can be used for
graduate-level courses and as a reference for dynamic modelers who want to expand their methodological toolbox. The focus is on quantitative techniques
for use by dynamic modelers during model construction and analysis, and the material presented is accessible to readers with a background in college-level
calculus and statistics. Each chapter describes a key method, presenting an introduction that emphasizes the basic intuition behind each method, tutorial
style examples, references to key literature, and exercises. The chapter authors are all experts in the tools and methods they present. The book covers
estimation of model parameters using quantitative data; understanding the links between model structure and its behavior; and decision support and
optimization. An online appendix offers computer code for applications, models, and solutions to exercises. Contributors Wenyi An, Edward G. Anderson Jr.,
Yaman Barlas, Nishesh Chalise, Robert Eberlein, Hamed Ghoddusi, Winfried Grassmann, Peter S. Hovmand, Mohammad S. Jalali, Nitin Joglekar, David
Keith, Juxin Liu, Erling Moxnes, Rogelio Oliva, Nathaniel D. Osgood, Hazhir Rahmandad, Raymond Spiteri, John Sterman, Jeroen Struben, Burcu Tan, Karen
Yee, Gönenç Yücel
Dynamic Models of Infectious Diseases Vadrevu Sree Hari Rao 2013-12-16 Though great advances in public health are witnessed world over in recent years,
infectious diseases, besides insect vector-borne infectious diseases remain a leading cause of morbidity and mortality. Control of the epidemics caused by
the non-vector borne diseases such as tuberculosis, avian influenza (H5N1) and cryptococcus gattii, have left a very little hope in the past. The advancement
of research in science and technology has paved way for the development of new tools and methodologies to fight against these diseases. In particular,
intelligent technology and machine-learning based methodologies have rendered useful in developing more accurate predictive tools for the early diagnosis
of these diseases. In all these endeavors the main focus is the understanding that the process of transmission of an infectious disease is nonlinear (not
necessarily linear) and dynamical in character. This concept compels the appropriate quantification of the vital parameters that govern these dynamics. This
book is ideal for a general science and engineering audience requiring an in-depth exposure to current issues, ideas, methods, and models. The topics
discussed serve as a useful reference to clinical experts, health scientists, public health administrators, medical practioners, and senior undergraduate and
graduate students in applied mathematics, biology, bioinformatics, and epidemiology, medicine and health sciences.
Antiviral Drugs Patrick Arbuthnot 2012-03-14 The articles that appear in Antiviral Drugs - Aspects of Clinical Use and Recent Advances cover several topics
that reflect the varied mechanisms of viral disease pathogenesis and treatment. Clinical management and new developments in the treatment of virusrelated diseases are the two main sections of the book. The first part reviews the treatment of hepatitis C virus infection, the management of virus-related
acute retinal necrosis, the use of leflunomide therapy in renal transplant patients, and mathematical modeling of HIV-1 treatment responses. Basic research
topics are dealt with in the second half of the book. New developments in the treatment of the influenza virus, the use of animal models for HIV-1 drug
development, the use of single chain camelid antibodies against negative strand RNA viruses, countering norovirus infection, and the use of plant extracts to
treat herpes simplex virus infection are described. The content of the book is not intended to be comprehensive, but aims to provide the reader with insights
into selected aspects of established and new viral therapies.
Cyber Defense Mechanisms Gautam Kumar 2020-09-20 This book discusses the evolution of security and privacy issues and brings related technological
tools, techniques, and solutions into one single source. The book will take readers on a journey to understanding the security issues and possible solutions
involving various threats, attacks, and defense mechanisms, which include IoT, cloud computing, Big Data, lightweight cryptography for blockchain, and
data-intensive techniques, and how it can be applied to various applications for general and specific use. Graduate and postgraduate students, researchers,
and those working in this industry will find this book easy to understand and use for security applications and privacy issues.
The Oxford Handbook of Quantitative Methods, Volume 1: Foundations Todd D. Little 2013-01-15 Research today demands the application of sophisticated
and powerful research tools. Fulfilling this need, The Oxford Handbook of Quantitative Methods is the complete tool box to deliver the most valid and
generalizable answers to todays complex research questions. It is a one-stop source for learning and reviewing current best-practices in quantitative
methods as practiced in the social, behavioral, and educational sciences. Comprising two volumes, this handbook covers a wealth of topics related to
quantitative research methods. It begins with essential philosophical and ethical issues related to science and quantitative research. It then addresses core
measurement topics before delving into the design of studies. Principal issues related to modern estimation and mathematical modeling are also detailed.
Topics in the handbook then segway into the realm of statistical inference and modeling with chapters dedicated to classical approaches as well as modern
latent variable approaches. Numerous chapters associated with longitudinal data and more specialized techniques round out this broad selection of topics.
Comprehensive, authoritative, and user-friendly, this two-volume set will be an indispensable resource for serious researchers across the social, behavioral,
and educational sciences.
Operational Research for Emergency Planning in Healthcare: Volume 2 Navonil Mustafee 2016-01-26 This book presents a selection of studies that have
applied Operational Research methods to improve emergency planning in healthcare, to include both A&E and public health emergencies like epidemic and
natural disasters. The studies have delved into qualitative Operational Research like Problem Structuring, Critical Systems Thinking, Soft Systems
Methodology, and Qualitative System Dynamics, and also quantitative techniques such as Monte Carlo Simulation, Discrete-event Simulation, and System
Dynamics. These techniques have been applied for review and assessment of emergency services, for policy formulation and for facilitating broader public
engagement in emergency preparedness and response. Furthermore, this book presents rigorous reviews on the applications of Operational Research in the
wider healthcare context. This volume focuses mainly on emergency planning at the strategic level, whereas volume 1 focuses on planning at the operational
level. The OR Essentials series presents a unique cross-section of high quality research work fundamental to understanding contemporary issues and
research across a range of Operational Research (OR) topics. It brings together some of the best research papers from the highly respected journals of the
Operational Research Society, also published by Palgrave Macmillan.
Scientific and Technical Aerospace Reports 1995
Report AM-R 1984
Progress in Industrial Mathematics at ECMI 2018 István Faragó 2019-11-22 This book explores mathematics in a wide variety of applications, ranging from
problems in electronics, energy and the environment, to mechanics and mechatronics. The book gathers 81 contributions submitted to the 20th European
Conference on Mathematics for Industry, ECMI 2018, which was held in Budapest, Hungary in June 2018. The application areas include: Applied Physics,
Biology and Medicine, Cybersecurity, Data Science, Economics, Finance and Insurance, Energy, Production Systems, Social Challenges, and Vehicles and
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mathematical methods and modelling related to real-life situations. It brings forward significant aspects of mathematical research by using different
mathematical methods such as analytical, computational, and numerical with relevance or applications in engineering and applied sciences. Presents theory,
methods, and applications in a balanced manner Includes the basic developments with full details Contains the most recent advances and offers enough
references for further study Written in a self-contained style and provides proof of necessary results Offers research problems to help early career
researchers prepare research proposals Mathematical Methods in Engineering and Applied Sciences makes available for the audience, several relevant
topics in one place necessary for crucial understanding of research problems of an applied nature. This should attract the attention of general readers,
mathematicians, and engineers interested in new tools and techniques required for developing more accurate mathematical methods and modelling
corresponding to real-life situations.
Handbook of Models for Human Aging P. Michael Conn 2011-04-28 The Handbook of Models for Human Aging is designed as the only comprehensive work
available that covers the diversity of aging models currently available. For each animal model, it presents key aspects of biology, nutrition, factors affecting
life span, methods of age determination, use in research, and disadvantages/advantes of use. Chapters on comparative models take a broad sweep of agerelated diseases, from Alzheimer's to joint disease, cataracts, cancer, and obesity. In addition, there is an historical overview and discussion of model
availability, key methods, and ethical issues. Utilizes a multidisciplinary approach Shows tricks and approaches not available in primary publications First
volume of its kind to combine both methods of study for human aging and animal models Over 200 illustrations
Applications of Epidemiological Models to Public Health Policymaking Zhilan Feng 2014 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.
Software Tools and Algorithms for Biological Systems Hamid Arabnia 2011-03-23 “Software Tools and Algorithms for Biological Systems" is composed
of a collection of papers received in response to an announcement that was widely distributed to academicians and practitioners in the broad area of
computational biology and software tools. Also, selected authors of accepted papers of BIOCOMP’09 proceedings (International Conference on
Bioinformatics and Computational Biology: July 13-16, 2009; Las Vegas, Nevada, USA) were invited to submit the extended versions of their papers for
evaluation.
The Opioid Epidemic and Infectious Diseases E- Book Brianna L. Norton 2020-10-25 Offering timely guidance on the junction of the opioid crisis and
infectious diseases, this practical handbook by Dr. Brianna L. Norton provides concise yet comprehensive coverage of a growing patient population.
Infectious disease specialists are increasingly seeing patients who previously used opiods and now use intravenous drugs. Many challenges are unique to
this patient population, including new and growing infections such as hepatitis C, endocarditis, HIV, and hepatitis B. The Opioid Epidemic and Infectious
Diseases is an up-to-date, real-world guide that covers the scope of the problem, management guidelines, and much more. Describes the new landscape of
the opioid crisis in the U.S. and its intersection with infectious diseases, including epidemiology, Opioid Use Disorder (OUD) and rural America, and more.
Offers practical guidance on (OUD) and infectious co-morbidities like hepatitis C, STDs, endocarditis, HIV, and hepatitis B. Covers prevention, treatment,
and harm reduction. Discusses OUD, infectious diseases, and the criminal justice system. Consolidates today’s available information and guidance into a
single, convenient resource.
One Health Kevin Bardosh 2016-02-12 Zoonotic diseases – pathogens transmitted from animals to people – offer particularly challenging problems for
global health institutions and actors, given the complex social-ecological dynamics at play. New forms of risk caused by unprecedented global connectivity
and rapid social and environmental change demand new approaches. ‘One Health’ highlights the need for collaboration across sectors and disciplines to
tackle zoonotic diseases. However, there has been little exploration of how social, political and economic contexts influence efforts to ‘do’ One Health. This
book fills this gap by offering a much needed political economy analysis of zoonosis research and policy. Through ethnographic, qualitative and quantitative
data, the book draws together a diverse number of case studies. These include chapters exploring global narratives about One Health operationalization and
prevailing institutional bottlenecks; the evolution of research networks over time; and the histories and politics behind conflicting disease control
approaches. The themes from these chapters are further contextualized and expanded upon through country-specific case studies – from Kenya, Zambia,
Nigeria, Ghana and Sierra Leone – exploring the translation of One Health research and policy into the African context. This book is a valuable resource for
academic researchers, students and policy practitioners in the areas of global health, agriculture and development.
Computational Intelligence and Security Yue Hao 2006-06-18 The two volume set LNAI 3801 and LNAI 3802 constitute the refereed proceedings of the
annual International Conference on Computational Intelligence and Security, CIS 2005, held in Xi'an, China, in December 2005. The 338 revised papers
presented - 254 regular and 84 extended papers - were carefully reviewed and selected from over 1800 submissions. The first volume is organized in topical
sections on learning and fuzzy systems, evolutionary computation, intelligent agents and systems, intelligent information retrieval, support vector machines,
swarm intelligence, data mining, pattern recognition, and applications. The second volume is subdivided in topical sections on cryptography and coding,
cryptographic protocols, intrusion detection, security models and architecture, security management, watermarking and information hiding, web and
network applications, image and signal processing, and applications.
Environmental Health Perspectives 2010
Dynamic Models of Infectious Diseases V. Sree Hari Rao 2013-11-30 Though great advances in public health are witnessed world over in recent years,
infectious diseases, besides insect vector-borne infectious diseases remain a leading cause of morbidity and mortality. Control of the epidemics caused by
the non-vector borne diseases such as tuberculosis, avian influenza (H5N1) and cryptococcus gattii, have left a very little hope in the past. The advancement
of research in science and technology has paved way for the development of new tools and methodologies to fight against these diseases. In particular,
intelligent technology and machine-learning based methodologies have rendered useful in developing more accurate predictive tools for the early diagnosis
of these diseases. In all these endeavors the main focus is the understanding that the process of transmission of an infectious disease is nonlinear (not
necessarily linear) and dynamical in character. This concept compels the appropriate quantification of the vital parameters that govern these dynamics. This
book is ideal for a general science and engineering audience requiring an in-depth exposure to current issues, ideas, methods, and models. The topics
discussed serve as a useful reference to clinical experts, health scientists, public health administrators, medical practioners, and senior undergraduate and
graduate students in applied mathematics, biology, bioinformatics, and epidemiology, medicine and health sciences.
An Introduction to Mathematical Epidemiology Maia Martcheva 2015-10-20 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.
Dynamic Models of Infectious Diseases Vadrevu Sree Hari Rao 2012-11-07 Despite great advances in public health worldwide, insect vector-borne infectious
diseases remain a leading cause of morbidity and mortality. Diseases that are transmitted by arthropods such as mosquitoes, sand flies, fleas, and ticks
affect hundreds of millions of people and account for nearly three million deaths all over the world. In the past there was very little hope of controlling the
epidemics caused by these diseases, but modern advancements in science and technology are providing a variety of ways in which these diseases can be
handled. Clearly, the process of transmission of an infectious disease is a nonlinear (not necessarily linear) dynamic process which can be understood only
by appropriately quantifying the vital parameters that govern these dynamics.
Soft Computing: Theories and Applications Tarun K. Sharma 2021-07-30 This book focuses on soft computing and how it can be applied to solve real-world
problems arising in various domains, ranging from medicine and healthcare, to supply chain management, image processing and cryptanalysis. It gathers
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high-quality papers presented at the International Conference on Soft Computing: Theories and Applications (SoCTA 2020), organized online. The book is
divided into two volumes and offers valuable insights into soft computing for teachers and researchers alike; the book will inspire further research in this
dynamic field.
Emerging Infectious Diseases 2007
The Oxford Handbook of Quantitative Methods in Psychology, Vol. 1 Todd D. Little 2013-03-21 The Oxford Handbook of Quantitative Methods in
Psychology provides an accessible and comprehensive review of the current state-of-the-science and a one-stop source for learning and reviewing current
best-practices in a quantitative methods across the social, behavioral, and educational sciences.
Modeling, Control and Drug Development for COVID-19 Outbreak Prevention Ahmad Taher Azar
Differential Equations and Population Dynamics I Arnaud Ducrot 2022-07-21 This book provides an introduction to the theory of ordinary differential
equations and its applications to population dynamics. Part I focuses on linear systems. Beginning with some modeling background, it considers existence,
uniqueness, stability of solution, positivity, and the Perron–Frobenius theorem and its consequences. Part II is devoted to nonlinear systems, with material
on the semiflow property, positivity, the existence of invariant sub-regions, the Linearized Stability Principle, the Hartman–Grobman Theorem, and
monotone semiflow. Part III opens up new perspectives for the understanding of infectious diseases by applying the theoretical results to COVID-19,
combining data and epidemic models. Throughout the book the material is illustrated by numerical examples and their MATLAB codes are provided.
Bridging an interdisciplinary gap, the book will be valuable to graduate and advanced undergraduate students studying mathematics and population
dynamics.
Proceedings of the Future Technologies Conference (FTC) 2021, Volume 2 Kohei Arai 2021-11-03 This book covers a wide range of important topics
including but not limited to Technology Trends, Computing, Artificial Intelligence, Machine Vision, Communication, Security, e-Learning, and Ambient
Intelligence and their applications to the real world. The sixth Future Technologies Conference 2021 was organized virtually and received a total of 531
submissions from academic pioneering researchers, scientists, industrial engineers, and students from all over the world. After a double-blind peer review
process, 191 submissions have been selected to be included in these proceedings. One of the meaningful and valuable dimensions of this conference is the
way it brings together a large group of technology geniuses in one venue to not only present breakthrough research in future technologies, but also to
promote discussions and debate of relevant issues, challenges, opportunities and research findings. We hope that readers find the book interesting, exciting,
and inspiring; it provides the state-of-the-art intelligent methods and techniques for solving real-world problems along with a vision of the future research.
Quantitative Methods for Investigating Infectious Disease Outbreaks Ping Yan 2019-08-16 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 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 self-study. This
text could be used in graduate schools or special summer schools covering research problems in mathematical biology.
Analyzing and Modeling Spatial and Temporal Dynamics of Infectious Diseases Dongmei Chen 2014-12-01 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 geo-simulation, geovisualization, 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 spatio-temporal 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.
Disease Eradication in the 21st Century Stephen L. Cochi 2011-09-16 Experts explore the biological, social, and economic complexities of eradicating
disease. Disease eradication represents the ultimate in global equity and the definitive outcome of good public health practice. Thirty years ago, the
elimination of smallpox defined disease eradication as a monumental global achievement with lasting benefits for society. Today, the global commitment to
eradicate polio and guinea worm and heightened interest in the potential eradication of other infectious diseases, including measles/rubella, lymphatic
filariasis, onchocerciasis, and malaria, dominate public health concerns. But what does it take to eradicate a disease? This book takes a fresh look at the
evolving concepts of disease eradication, influenced by scientific advances, field experience, societal issues, and economic realities. A diverse group of
experts from around the world, representing a range of disciplines, examines the biological, social, political, and economic complexities of eradicating a
disease. The book details lessons learned from the initiatives against polio, measles/rubella, and onchocerciasis. Further chapters examine ethical issues,
the investment case, governance models, organizational and institutional arrangements, political and social factors, feasibility of eradication goals, priority
setting, and the integration of disease eradication programs with existing health systems. Contributors Stephen L. Cochi, Walter R. Dowdle, Claudia I.
Emerson, Kimberly M. Thompson, Radboud J. Duintjer Tebbens, Regina Rabinovich, Lesong Conteh, B. Fenton Hall, Peter A. Singer, Maya Vijayaraghavan,
Damian G. Walker, Kari Stoever, Julie Jacobson, Andy Wright, Chris Maher, Bruce Aylward, Ali Jaffer Mohamed, T. Jacob John, Robert S. Scott, Robert Hall,
Jeffrey Bates, Sherine Guirguis, Thomas Moran, Peter Strebel, Eric A. Ottesen, Ciro de Quadros, Linda Muller, Jai Prakash Narain, Ole Wichmann, Alan R.
Hinman, Stewart Tyson, Robin Biellik, Piya Hanvoravongchai, Sandra Mounier-Jack, Valeria Oliveira Cruz, Dina Balabanova, Yayehyirad Kitaw, Tracey
Koehlmoos, Sebastião Loureiro, Mitike Molla, Ha Trong Nguyen, Pierre Ongolo-Zogo, Umeda Sadykova, Harbandhu Sarma, Maria Gloria Teixeira M, Jasim
Uddin, Alya Dabbagh, Ulla Kou Griffiths, Muhammad Ali Pate, John O. Gyapong, Adrian Hopkins, Dairiku Hozumi, Mwelecele Malecela
Modeling Disease Spread and Control Tariq Halasa 2018-01-18 Mathematical models are useful tools to understand the epidemiology and agent-host
interaction of diseases. They are developed and applied since over a century, but with increasing computer capacity, they become increasingly prominent as
part of evidence based decision making. Mathematical models are frequently used to construct preparedness and contingency plans for highly contagious
diseases such as foot-and-mouth disease. This allows proposing effective strategies to control the spread of the disease in case of an incursion, and avails
useful tools to support decision making during an outbreak. They are also used to monitor, prevent and control endemic diseases within populations or
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farms. In addition, mathematical models improve our understanding of the contact structure between farms, pointing out risky elements in the contact
network for disease introduction or further spread within the population. This Research Topic presents valuable studies presenting different aspects and
implementations of mathematical modeling for disease spread and control in the veterinary field. The areas covered include model construction, network
analysis, tools for decision makers, and costeffective control of endemic diseases.
Viral Infections of Humans Richard A. Kaslow 2014-09-27 Striking changes have occurred in the world since the publication of the last edition of Viral
Infections of Humans. The global population is rapidly approaching 8 billion; climate change is leading to the introduction of new hosts, vectors and virus
diseases heretofore never seen in many parts of the world; technological advances have revolutionized the ability to recognize and characterize viruses new
and old; vaccines are altering the epidemiological landscape of the diseases they target, in some cases raising the hope of their eradication and remarkably
powerful computational tools are enabling not only detection of outbreaks of disease much sooner than in the past but also, through complex mathematical
modeling, more accurate prediction of their potential impact. The new Fifth Edition of Viral Infections of Humans captures the both the excitement and
frustration of the dynamic struggle between humankind and the viruses that continue to cause immense suffering. It presents the latest concepts, methods
and technologies in epidemiology, detection, investigation, modeling and intervention. Updated and entirely new chapters by dozens of experts across the
field provide analytic summaries of current knowledge of viruses and prions causing acute syndromes, chronic illnesses and/or malignancies. In sum, this
ambitiously expanded volume offers a uniquely comprehensive perspective on viruses in humans, from agents of classic diseases (e.g., hepatitis, measles,
polio, rabies and yellow fever), to those with greatest pandemic impact (e.g., influenza and human immunodeficiency virus), to those discovered relatively
recently (e.g., henipavirus, metapneumovirus and norovirus). The new Fifth Edition of Viral Infections of Humans is an invaluable reference for students,
fellows and established professionals in the fields of microbiology, public health and infectious disease epidemiology, medicine and health policy.
Spatial Dynamics and Pattern Formation in Biological Populations Ranjit Kumar Upadhyay 2021-02-24 The book provides an introduction to deterministic
(and some stochastic) modeling of spatiotemporal phenomena in ecology, epidemiology, and neural systems. A survey of the classical models in the fields
with up to date applications is given. The book begins with detailed description of how spatial dynamics/diffusive processes influence the dynamics of
biological populations. These processes play a key role in understanding the outbreak and spread of pandemics which help us in designing the control
strategies from the public health perspective. A brief discussion on the functional mechanism of the brain (single neuron models and network level) with
classical models of neuronal dynamics in space and time is given. Relevant phenomena and existing modeling approaches in ecology, epidemiology and
neuroscience are introduced, which provide examples of pattern formation in these models. The analysis of patterns enables us to study the dynamics of
macroscopic and microscopic behaviour of underlying systems and travelling wave type patterns observed in dispersive systems. Moving on to virus
dynamics, authors present a detailed analysis of different types models of infectious diseases including two models for influenza, five models for Ebola virus
and seven models for Zika virus with diffusion and time delay. A Chapter is devoted for the study of Brain Dynamics (Neural systems in space and time).
Significant advances made in modeling the reaction-diffusion systems are presented and spatiotemporal patterning in the systems is reviewed. Development
of appropriate mathematical models and detailed analysis (such as linear stability, weakly nonlinear analysis, bifurcation analysis, control theory, numerical
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simulation) are presented. Key Features Covers the fundamental concepts and mathematical skills required to analyse reaction-diffusion models for
biological populations. Concepts are introduced in such a way that readers with a basic knowledge of differential equations and numerical methods can
understand the analysis. The results are also illustrated with figures. Focuses on mathematical modeling and numerical simulations using basic conceptual
and classic models of population dynamics, Virus and Brain dynamics. Covers wide range of models using spatial and non-spatial approaches. Covers single,
two and multispecies reaction-diffusion models from ecology and models from bio-chemistry. Models are analysed for stability of equilibrium points, Turing
instability, Hopf bifurcation and pattern formations. Uses Mathematica for problem solving and MATLAB for pattern formations. Contains solved Examples
and Problems in Exercises. The Book is suitable for advanced undergraduate, graduate and research students. For those who are working in the above
areas, it provides information from most of the recent works. The text presents all the fundamental concepts and mathematical skills needed to build models
and perform analyses.
Dynamic Data Analysis James Ramsay 2017-06-27 This text focuses on the use of smoothing methods for developing and estimating differential equations
following recent developments in functional data analysis and building on techniques described in Ramsay and Silverman (2005) Functional Data Analysis.
The central concept of a dynamical system as a buffer that translates sudden changes in input into smooth controlled output responses has led to
applications of previously analyzed data, opening up entirely new opportunities for dynamical systems. The technical level has been kept low so that those
with little or no exposure to differential equations as modeling objects can be brought into this data analysis landscape. There are already many texts on the
mathematical properties of ordinary differential equations, or dynamic models, and there is a large literature distributed over many fields on models for real
world processes consisting of differential equations. However, a researcher interested in fitting such a model to data, or a statistician interested in the
properties of differential equations estimated from data will find rather less to work with. This book fills that gap.
National Institute of Allergy and Infectious Diseases, NIH Vassil St. Georgiev 2008-08-22 For over 50 years, the mission of the National Institute of
Allergy and Infectious Diseases (NIAID) has been to conduct and support basic and applied research to better understand, treat, and prevent infectious,
immunologic, and allergic diseases with the ultimate goal of improving the health of individuals in the United States and around the world. As part of its
mission to foster biomedical discovery and to reduce the burden of human disease, NIAID is committed to encouraging the accelerated translation of
biomedical discoveries into effective clinical care and public health practice throughout the world. In pursuit of this goal and its disease-specific scientific
objectives, NIAID seeks to broaden research opportunities and collaborations involving scientists and institutions outside the United States. National
Institute of Allergy and Infectious Diseases, NIH: Volume 1, Frontiers in Research contains presentations given at the 2006 NIAID Research Conference held
in Opatija, Croatia which brought internationally known researchers from the United States and Central and Eastern Europe to focus together on shared
interests in microbiology, infectious disease, HIV/AIDS, and basic and clinical immunology. Some of the topics covered include emerging and re-emerging
infections, the development of infectious disease prophylactics and therapeutics, drug resistance, and various topics in immunomodulation, autoimmunity,
infections and immunity, and the development of vaccines. Extensive and in-depth, National Institute of Allergy and Infectious Diseases, NIH: Volume 1,
Frontiers in Research is a valuable, comprehensive guide to the state of research today.
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