
mathematical biosciences and
engineering

mathematical biosciences and engineering is an interdisciplinary field that
combines advanced mathematical techniques with biological sciences and
engineering principles to address complex problems in life sciences and
biotechnology. This evolving domain leverages mathematical modeling,
computational simulations, and analytical methods to better understand
biological systems, optimize engineering processes, and contribute to
innovations in healthcare, environmental science, and bioengineering. The
integration of these disciplines facilitates the development of predictive
models that can simulate biological phenomena, design biomedical devices, and
improve the efficiency of biological manufacturing processes. This article
explores the foundational concepts, methodologies, and applications within
mathematical biosciences and engineering, highlighting its significance and
future prospects. The following sections will detail key areas such as
mathematical modeling in biology, engineering applications in biosciences,
computational tools, and emerging research trends in this dynamic field.

Mathematical Modeling in Biosciences

Engineering Applications in Biological Systems

Computational Techniques and Tools

Interdisciplinary Research and Innovations

Mathematical Modeling in Biosciences
Mathematical modeling in biosciences is fundamental to understanding complex
biological processes by representing them through mathematical frameworks.
These models provide insights into system dynamics, predict outcomes under
various conditions, and guide experimental designs. The use of differential
equations, stochastic models, and network theory enables researchers to
simulate cellular behavior, population dynamics, and biochemical pathways
effectively.

Types of Mathematical Models
Various mathematical models are employed in biosciences to capture different
aspects of biological phenomena. Deterministic models use ordinary and
partial differential equations to describe continuous changes over time,
while stochastic models incorporate randomness to account for inherent



biological variability.

Applications in Systems Biology
In systems biology, mathematical models help elucidate interactions within
cellular networks, gene regulation, and metabolic pathways. These models
support hypothesis testing and can predict the effects of genetic
modifications or drug interventions.

Role in Epidemiology
Mathematical biosciences and engineering also play a crucial role in
epidemiology by modeling the spread of infectious diseases. Compartmental
models like SIR (Susceptible-Infectious-Recovered) and their variants assist
in analyzing transmission dynamics and evaluating control strategies.

Engineering Applications in Biological Systems
Engineering principles integrated with biological sciences enhance the
design, analysis, and optimization of biological systems and devices. This
interdisciplinary approach addresses challenges in biomedical engineering,
tissue engineering, and bioprocess engineering.

Biomedical Device Design
Engineering techniques contribute to the development of medical devices such
as prosthetics, imaging systems, and diagnostic tools. Mathematical
biosciences provide the quantitative basis for optimizing device performance
and ensuring biocompatibility.

Tissue Engineering and Regenerative Medicine
Mathematical models guide scaffold design, cell growth, and tissue formation
processes in regenerative medicine. Engineering strategies ensure the
structural and functional integration of engineered tissues with native
biological systems.

Bioprocess Optimization
In bioprocess engineering, mathematical biosciences and engineering
principles enable the optimization of fermentation, enzyme reactions, and
bioreactor operations to improve yield, reduce costs, and ensure product
quality.



Computational Techniques and Tools
Computational methods are indispensable in mathematical biosciences and
engineering for handling complex datasets and executing simulations that are
otherwise analytically intractable. These tools facilitate model development,
validation, and visualization.

Numerical Simulation and Analysis
Numerical techniques such as finite element analysis, Monte Carlo
simulations, and agent-based modeling allow for detailed exploration of
biological systems under varied scenarios, enhancing predictive accuracy.

Software and Programming Languages
Specialized software and programming languages like MATLAB, Python, R, and
COMSOL Multiphysics are extensively used to implement mathematical models and
perform computational experiments in biosciences and engineering contexts.

Data Integration and Bioinformatics
Integrating high-throughput biological data with mathematical models requires
bioinformatics tools and statistical methods, facilitating the extraction of
meaningful patterns and supporting personalized medicine and systems biology
research.

Interdisciplinary Research and Innovations
The field of mathematical biosciences and engineering thrives on
interdisciplinary collaboration, combining expertise from mathematics,
biology, engineering, computer science, and medicine. This synergy fosters
innovation and the development of novel solutions to biological and
biomedical challenges.

Emerging Research Areas
Current research trends include synthetic biology, where mathematical models
design and control artificial biological systems; neuroengineering, focusing
on brain-computer interfaces; and environmental biosciences, addressing
ecosystem modeling and sustainability.



Challenges and Future Directions
Despite significant progress, challenges such as model complexity, data
heterogeneity, and computational limitations persist. Advances in machine
learning, high-performance computing, and integrative modeling promise to
overcome these hurdles and expand the impact of mathematical biosciences and
engineering.

Educational and Professional Development
Educational programs increasingly emphasize interdisciplinary training to
equip professionals with the necessary skills in mathematics, biology, and
engineering. Collaborative research institutes and specialized journals
support continued growth and dissemination of knowledge in this field.

Advanced mathematical modeling techniques

Innovative biomedical engineering solutions

State-of-the-art computational tools

Interdisciplinary collaboration and training

Frequently Asked Questions

What is mathematical biosciences and engineering?
Mathematical biosciences and engineering is an interdisciplinary field that
applies mathematical models, computational techniques, and engineering
principles to understand and solve complex biological systems and problems.

How are mathematical models used in biological
research?
Mathematical models in biological research help simulate and predict
biological processes, such as disease spread, cellular dynamics, and
ecological interactions, enabling researchers to analyze complex systems
quantitatively and test hypotheses.

What role does engineering play in mathematical
biosciences?
Engineering contributes tools and methodologies such as systems engineering,



control theory, and bioinstrumentation to design, analyze, and optimize
biological systems and devices, facilitating advancements in medical
technologies and synthetic biology.

What are some current trends in mathematical
biosciences and engineering?
Current trends include integrating machine learning with biological modeling,
developing multi-scale models from molecular to ecosystem levels,
personalized medicine modeling, and the use of big data analytics to enhance
biological understanding and applications.

How does mathematical biosciences contribute to
epidemic modeling?
Mathematical biosciences provides frameworks for modeling disease
transmission dynamics, evaluating intervention strategies, and forecasting
outbreak scenarios, which are critical for informing public health policies
and controlling epidemics.

What software tools are commonly used in
mathematical biosciences and engineering?
Commonly used software tools include MATLAB, R, Python with libraries like
SciPy and BioPython, COMSOL Multiphysics, and specialized platforms like
COPASI and CellDesigner for modeling and simulating biological systems.

Additional Resources
1. Mathematical Models in Biology
This book provides a comprehensive introduction to the use of mathematical
models in understanding biological processes. It covers topics such as
population dynamics, epidemiology, and biochemical reactions, emphasizing the
formulation and analysis of models. The text is suitable for students and
researchers interested in applying mathematics to biological sciences.

2. Mathematical Biosciences and Engineering: Theory, Methods, and
Applications
Focusing on the interdisciplinary nature of mathematical biosciences and
engineering, this book explores advanced methods used in modeling biological
systems. It includes chapters on differential equations, stochastic
processes, and computational techniques applied to biological and medical
problems. The book balances theoretical development with practical
applications.

3. Mathematical Biology I: An Introduction
This foundational text introduces key concepts in mathematical biology,



including models of single-species populations, interacting populations, and
spatial models. It emphasizes analytical techniques and provides numerous
examples from ecology and epidemiology. The book is well-suited for upper-
level undergraduates and graduate students.

4. Mathematical and Computational Modeling in Biomedical Engineering
Designed for biomedical engineers, this book bridges mathematical modeling
with computational methods to solve problems in medicine and biology. Topics
include fluid dynamics in the cardiovascular system, tissue engineering, and
medical imaging. It combines theory with case studies and software tools for
simulation.

5. Mathematical Methods in Biomedical Imaging and Intensity-Modulated
Radiation Therapy
This specialized book focuses on mathematical techniques used in biomedical
imaging and radiation therapy planning. It covers inverse problems,
optimization, and numerical algorithms critical for image reconstruction and
treatment design. Researchers and practitioners in medical physics and
engineering will find it highly relevant.

6. Nonlinear Dynamics and Chaos in Biological Systems
Exploring complex biological phenomena, this book applies nonlinear dynamics
and chaos theory to biological systems such as neural networks and cardiac
rhythms. It discusses mathematical frameworks and computational models that
capture irregular and unpredictable behavior. The text is particularly useful
for those studying systems biology and bioengineering.

7. Mathematical Modeling of Complex Biological Systems
This book addresses the challenges of modeling multifaceted biological
systems by integrating multiple scales and processes. It includes discussions
on molecular networks, cellular dynamics, and ecosystem modeling. The
interdisciplinary approach makes it valuable for mathematicians, biologists,
and engineers alike.

8. Systems Biology: Mathematical Modeling and Model Analysis
Focusing on systems biology, this book presents mathematical and
computational approaches to analyze biological networks and pathways. It
covers model formulation, parameter estimation, and sensitivity analysis,
with applications to gene regulation and metabolic processes. The content is
tailored for graduate students and researchers in bioengineering.

9. Mathematical Foundations of Neuroscience
This book provides a rigorous mathematical treatment of neuroscience,
covering topics such as neural coding, network dynamics, and synaptic
plasticity. It employs differential equations, probability theory, and
statistical methods to model neural systems. The text is ideal for those
interested in the quantitative aspects of brain function and neural
engineering.
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  mathematical biosciences and engineering: Viruses—Advances in Research and
Application: 2012 Edition , 2012-12-26 Viruses—Advances in Research and Application: 2012
Edition is a ScholarlyEditions™ eBook that delivers timely, authoritative, and comprehensive
information about Viruses. The editors have built Viruses—Advances in Research and Application:
2012 Edition on the vast information databases of ScholarlyNews.™ You can expect the information
about Viruses in this eBook to be deeper than what you can access anywhere else, as well as
consistently reliable, authoritative, informed, and relevant. The content of Viruses—Advances in
Research and Application: 2012 Edition has been produced by the world’s leading scientists,
engineers, analysts, research institutions, and companies. All of the content is from peer-reviewed
sources, and all of it is written, assembled, and edited by the editors at ScholarlyEditions™ and
available exclusively from us. You now have a source you can cite with authority, confidence, and
credibility. More information is available at http://www.ScholarlyEditions.com/.
  mathematical biosciences and engineering: Bifurcation Theory with Applications Terry
E. Moschandreou, 2024-12-11 Bifurcation Theory with Applications is a collection of chapters that
describe the theory and application of nonlinear dynamics to a wide variety of problems in physics
and engineering. Each chapter is self-contained and includes an introduction, main contributions,
and details of up-to-date theoretical, computational, and experimental results. The book examines
various practical systems, including models of target detection in cells through the analysis of
bio-nanomachine, attractant, and repellent concentrations. It addresses the quasistatic evolution of
anelastic structures, explores the generation of triangular patterns through anisotropic diffusion,
and discusses the stabilization of time-delay distributed bilinear systems in spatial domains. Topics
also include optimal control challenges in bilinear systems with unbounded and bounded control
sets, forward bifurcation in hepatitis B virus infection models, and the bifurcation of hematological
stem cells with feedback control in a biological context. The book is designed for theorists, applied
mathematicians, and engineers across diverse scientific disciplines, serving as a valuable resource
for anyone interested in bifurcation theory’s wide-ranging applications.
  mathematical biosciences and engineering: Dynamical Models of Biology and Medicine
Yang Kuang, Meng Fan, Shengqiang Liu, Wanbiao Ma, 2019-10-04 Mathematical and computational
modeling approaches in biological and medical research are experiencing rapid growth globally.
This Special Issue Book intends to scratch the surface of this exciting phenomenon. The subject
areas covered involve general mathematical methods and their applications in biology and medicine,
with an emphasis on work related to mathematical and computational modeling of the complex
dynamics observed in biological and medical research. Fourteen rigorously reviewed papers were
included in this Special Issue. These papers cover several timely topics relating to classical
population biology, fundamental biology, and modern medicine. While the authors of these papers
dealt with very different modeling questions, they were all motivated by specific applications in
biology and medicine and employed innovative mathematical and computational methods to study
the complex dynamics of their models. We hope that these papers detail case studies that will inspire
many additional mathematical modeling efforts in biology and medicine
  mathematical biosciences and engineering: Modeling, Stochastic Control, Optimization, and
Applications George Yin, Qing Zhang, 2019-07-16 This volume collects papers, based on invited talks
given at the IMA workshop in Modeling, Stochastic Control, Optimization, and Related Applications,
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held at the Institute for Mathematics and Its Applications, University of Minnesota, during May and
June, 2018. There were four week-long workshops during the conference. They are (1) stochastic
control, computation methods, and applications, (2) queueing theory and networked systems, (3)
ecological and biological applications, and (4) finance and economics applications. For broader
impacts, researchers from different fields covering both theoretically oriented and application
intensive areas were invited to participate in the conference. It brought together researchers from
multi-disciplinary communities in applied mathematics, applied probability, engineering, biology,
ecology, and networked science, to review, and substantially update most recent progress. As an
archive, this volume presents some of the highlights of the workshops, and collect papers covering a
broad range of topics.
  mathematical biosciences and engineering: Modelling Optimization and Control of
Biomedical Systems Efstratios N. Pistikopoulos, Ioana Nascu, Eirini G. Velliou, 2018-01-09 Shows
the newest developments in the field of multi-parametric model predictive control and optimization
and their application for drug delivery systems This book is based on the Modelling, Control and
Optimization of Biomedical Systems (MOBILE) project, which was created to derive intelligent
computer model-based systems for optimization of biomedical drug delivery systems in the cases of
diabetes, anaesthesia, and blood cancer. These systems can ensure reliable and fast calculation of
the optimal drug dosage without the need for an online computer—while taking into account the
specifics and constraints of the patient model, flexibility to adapt to changing patient characteristics
and incorporation of the physician’s performance criteria, and maintaining the safety of the patients.
Modelling Optimization and Control of Biomedical Systems covers: mathematical modelling of drug
delivery systems; model analysis, parameter estimation, and approximation; optimization and
control; sensitivity analysis & model reduction; multi-parametric programming and model predictive
control; estimation techniques; physiologically-based patient model; control design for volatile
anaesthesia; multiparametric model based approach to intravenous anaesthesia; hybrid model
predictive control strategies; Type I Diabetes Mellitus; in vitro and in silico block of the integrated
platform for the study of leukaemia; chemotherapy treatment as a process systems application; and
more. Introduces readers to the Modelling, Control and Optimization of Biomedical Systems
(MOBILE) project Presents in detail the theoretical background, computational tools, and methods
that are used in all the different biomedical systems Teaches the theory for multi-parametric
mixed-integer programming and explicit optimal control of volatile anaesthesia Provides an overview
of the framework for modelling, optimization, and control of biomedical systems This book will
appeal to students, researchers, and scientists working on the modelling, control, and optimization
of biomedical systems and to those involved in cancer treatment, anaesthsia, and drug delivery
systems.
  mathematical biosciences and engineering: Sixteenth International Conference
Zaragoza-Pau on Mathematics and its Applications José Luis Gracia, María Cruz López de Silanes,
Manuel Palacios, Étienne Ahusborde, Chérif Amrouche, Gilles Carbou, Fabien Caubet , 2024-02-08
The International Conference Zaragoza-Pau on Mathematics and its Applications was organized by
the Departamento de Matem.tica Aplicada, the Departamento de M.todos Estad.sticos and the
Departamento de Matem.ticas, all of them from the Universidad de Zaragoza (Spain), and the
Laboratoire de Math.matiques et de leurs Applications, from the Universit. de Pau et des Pays de
l’Adour (France). This conference has been held every two years since 1989. The aim of this
conference is to present recent advances in Applied Mathematics, Statistics and Pure Mathematics,
putting special emphasis on subjects linked to petroleum engineering and environmental problems.
The Sixteenth Conference took place in Jaca (Spain) from 7th to 9th September 2022. The official
opening ceremony was graced by the presence of the Vice–Chancellor for Academic Policy of the
University of Zaragoza, D. Jos. .ngel Castellanos G.mez, and Vice–Chancellor of the Research
Commission of the University of Pau, Mme. Isabelle Baraille. During those three days, 111
mathematicians, coming from different universities, research institutes or the industrial sector,
attended 8 plenary lectures, 69 contributed talks and a poster session with 7 posters. We note that



in this edition there were 11 mini-symposia, five of them co-organized by colleagues from the
Universidad de Zaragoza and the Universit. de Pau et des Pays de l’Adour.
  mathematical biosciences and engineering: Quantitative Methods for HIV/AIDS
Research Cliburn Chan, Michael G. Hudgens, Shein-Chung Chow, 2017-08-07 Quantitative Methods
in HIV/AIDS Research provides a comprehensive discussion of modern statistical approaches for the
analysis of HIV/AIDS data. The first section focuses on statistical issues in clinical trials and
epidemiology that are unique to or particularly challenging in HIV/AIDS research; the second section
focuses on the analysis of laboratory data used for immune monitoring, biomarker discovery and
vaccine development; the final section focuses on statistical issues in the mathematical modeling of
HIV/AIDS pathogenesis, treatment and epidemiology. This book brings together a broad perspective
of new quantitative methods in HIV/AIDS research, contributed by statisticians and mathematicians
immersed in HIV research, many of whom are current or previous leaders of CFAR quantitative
cores. It is the editors’ hope that the work will inspire more statisticians, mathematicians and
computer scientists to collaborate and contribute to the interdisciplinary challenges of
understanding and addressing the AIDS pandemic.
  mathematical biosciences and engineering: Advances in Extracellular Space Research and
Application: 2013 Edition , 2013-06-21 Advances in Extracellular Space Research and Application:
2013 Edition is a ScholarlyEditions™ book that delivers timely, authoritative, and comprehensive
information about Extracellular Fluid. The editors have built Advances in Extracellular Space
Research and Application: 2013 Edition on the vast information databases of ScholarlyNews.™ You
can expect the information about Extracellular Fluid in this book to be deeper than what you can
access anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The
content of Advances in Extracellular Space Research and Application: 2013 Edition has been
produced by the world’s leading scientists, engineers, analysts, research institutions, and
companies. All of the content is from peer-reviewed sources, and all of it is written, assembled, and
edited by the editors at ScholarlyEditions™ and available exclusively from us. You now have a source
you can cite with authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
  mathematical biosciences and engineering: Handbook of Research on Automated
Feature Engineering and Advanced Applications in Data Science Panda, Mrutyunjaya, Misra,
Harekrishna, 2021-01-08 In today’s digital world, the huge amount of data being generated is
unstructured, messy, and chaotic in nature. Dealing with such data, and attempting to unfold the
meaningful information, can be a challenging task. Feature engineering is a process to transform
such data into a suitable form that better assists with interpretation and visualization. Through this
method, the transformed data is more transparent to the machine learning models, which in turn
causes better prediction and analysis of results. Data science is crucial for the data scientist to
assess the trade-offs of their decisions regarding the effectiveness of the machine learning model
implemented. Investigating the demand in this area today and in the future is a necessity. The
Handbook of Research on Automated Feature Engineering and Advanced Applications in Data
Science provides an in-depth analysis on both the theoretical and the latest empirical research
findings on how features can be extracted and transformed from raw data. The chapters will
introduce feature engineering and the recent concepts, methods, and applications with the use of
various data types, as well as examine the latest machine learning applications on the data. While
highlighting topics such as detection, tracking, selection techniques, and prediction models using
data science, this book is ideally intended for research scholars, big data scientists, project
developers, data analysts, and computer scientists along with practitioners, researchers,
academicians, and students interested in feature engineering and its impact on data.
  mathematical biosciences and engineering: Immobilized Proteins—Advances in Research
and Application: 2012 Edition , 2012-12-26 Immobilized Proteins—Advances in Research and
Application: 2012 Edition is a ScholarlyBrief™ that delivers timely, authoritative, comprehensive,
and specialized information about Immobilized Proteins in a concise format. The editors have built



Immobilized Proteins—Advances in Research and Application: 2012 Edition on the vast information
databases of ScholarlyNews.™ You can expect the information about Immobilized Proteins in this
eBook to be deeper than what you can access anywhere else, as well as consistently reliable,
authoritative, informed, and relevant. The content of Immobilized Proteins—Advances in Research
and Application: 2012 Edition has been produced by the world’s leading scientists, engineers,
analysts, research institutions, and companies. All of the content is from peer-reviewed sources, and
all of it is written, assembled, and edited by the editors at ScholarlyEditions™ and available
exclusively from us. You now have a source you can cite with authority, confidence, and credibility.
More information is available at http://www.ScholarlyEditions.com/.
  mathematical biosciences and engineering: Advanced Studies in Nonlinear Dynamical
Systems Dumitru Baleanu, Mustafa Bayram, Aydin Secer, 2025-05-06 This book is a compilation of
select chapter from the 2023 International Conference on Nonlinear Science and Complexity. It
presents recent advancements, discoveries, and ongoing research in various facets of nonlinear
science and complexity. The book covers a broad scope of topics, including nonlinear dynamical
systems, complex systems, quantum sensing, and mathematical approaches in biological and
economic models. Key subspecialties addressed include nonlinear differential equations, modeling of
nonlinear processes in diverse fields such as biology and economics, and innovative computational
techniques. Each chapter contributes unique insights into its respective field, providing theoretical
analyses, practical applications, and numerical simulations to advance the understanding of complex
nonlinear phenomena.
  mathematical biosciences and engineering: Mastering Frequency Domain Techniques
for the Stability Analysis of LTI Time Delay Systems Rifat Sipahi, 2019-05-21 In many
dynamical systems, time delays arise because of the time it takes to measure system states, perceive
and evaluate events, formulate decisions, and act on those decisions. The presence of delays may
lead to undesirable outcomes; without an engineered design, the dynamics may underperform,
oscillate, and even become unstable. How to study the stability of dynamical systems influenced by
time delays is a fundamental question. Related issues include how much time delay the system can
withstand without becoming unstable and how to change system parameters to render improved
dynamic characteristics, utilize or tune the delay itself to improve dynamical behavior, and assess
the stability and speed of response of the dynamics. Mastering Frequency Domain Techniques for
the Stability Analysis of LTI Time Delay Systems addresses these questions for linear time-invariant
(LTI) systems with an eigenvalue-based approach built upon frequency domain techniques. Readers
will find key results from the literature, including all subtopics for those interested in deeper
exploration. The book presents step-by-step demonstrations of all implementations?including those
that require special care in mathematics and numerical implementation?from the simpler, more
intuitive ones in the introductory chapters to the more complex ones found in the later chapters.
Maple and MATLAB code is available from the author?s website. This multipurpose book is intended
for graduate students, instructors, and researchers working in control engineering, robotics,
mechatronics, network control systems, human-in-the-loop systems, human-machine systems,
remote control and tele-operation, transportation systems, energy systems, and process control, as
well as for those working in applied mathematics, systems biology, and physics. It can be used as a
primary text in courses on stability and control of time delay systems and as a supplementary text in
courses in the above listed domains.
  mathematical biosciences and engineering: Time-delay Systems: Analysis And Control Using
The Lambert W Function Patrick W Nelson, Sun Yi, A Galip Ulsoy, 2010-06-25 This book
comprehensively presents a recently developed novel methodology for analysis and control of
time-delay systems. Time-delays frequently occurs in engineering and science. Such time-delays can
cause problems (e.g. instability) and limit the achievable performance of control systems. The
concise and self-contained volume uses the Lambert W function to obtain solutions to time-delay
systems represented by delay differential equations. Subsequently, the solutions are used to analyze
essential system properties and to design controllers precisely and effectively.



  mathematical biosciences and engineering: Handbook of AI-Based Models in
Healthcare and Medicine Bhanu Chander, Koppala Guravaiah, B. Anoop, G. Kumaravelan,
2024-02-21 This handbook provides thorough, in-depth, and well-focused developments of artificial
intelligence (AI), machine learning (ML), deep learning (DL), natural language processing (NLP),
cryptography, and blockchain approaches, along with their applications focused on healthcare
systems. Handbook of AI-Based Models in Healthcare and Medicine: Approaches, Theories, and
Applications highlights different approaches, theories, and applications of intelligent systems from a
practical as well as a theoretical view of the healthcare domain. It uses a medically oriented
approach in its discussions of human biology, healthcare, and medicine and presents NLP-based
medical reports and medicine enhancements. The handbook includes advanced models of ML and
DL for the management of healthcare systems and also discusses blockchain-based healthcare
management. In addition, the handbook offers use cases where AI, ML, and DL can help solve
healthcare complications. Undergraduate and postgraduate students, academicians, researchers,
and industry professionals who have an interest in understanding the applications of ML/DL in the
healthcare setting will want this reference on their bookshelf.
  mathematical biosciences and engineering: The Mathematics of Patterns, Symmetries,
and Beauties in Nature Bourama Toni, 2021-12-06 This unique book gathers various scientific and
mathematical approaches to and descriptions of the natural and physical world stemming from a
broad range of mathematical areas – from model systems, differential equations, statistics, and
probability – all of which scientifically and mathematically reveal the inherent beauty of natural and
physical phenomena. Topics include Archimedean and Non-Archimedean approaches to
mathematical modeling; thermography model with application to tungiasis inflammation of the skin;
modeling of a tick-Killing Robot; various aspects of the mathematics for Covid-19, from simulation of
social distancing scenarios to the evolution dynamics of the coronavirus in some given tropical
country to the spatiotemporal modeling of the progression of the pandemic. Given its scope and
approach, the book will benefit researchers and students of mathematics, the sciences and
engineering, and everyone else with an appreciation for the beauty of nature. The outcome is a
mathematical enrichment of nature’s beauty in its various manifestations. This volume honors Dr.
John Adam, a Professor at Old Dominion University, USA, for his lifetime achievements in the fields
of mathematical modeling and applied mathematics. Dr. Adam has published over 110 papers and
authored several books.
  mathematical biosciences and engineering: Proceedings of the 28th International
Symposium on Advancement of Construction Management and Real Estate Dezhi Li, Patrick
X. W. Zou, Jingfeng Yuan, Qian Wang, Yi Peng, 2024-11-27 This book presents the proceedings of
CRIOCM 2023, sharing the latest developments in real estate and construction management around
the globe. The conference was organized by the Chinese Research Institute of Construction
Management (CRIOCM) and Southeast University. Written by international academics and
professionals, the proceedings discuss the latest achievements, research findings and advances in
frontier disciplines in the field of construction management and real estate, covering a wide range of
topics, including new theory and practice of engineering management, smart construction and
maintenance, green low-carbon building and sustainable development, big data and blockchain,
construction and real estate economy, real estate finance and investment, real estate management
and housing policy, innovative theory and practice of urban governance, land use and urban
planning, and other related issues. The discussions provide valuable insights into the
implementation of advanced construction project management and real estate market in China and
abroad. The book offers an outstanding resource for academics and professionals.
  mathematical biosciences and engineering: Handbook of Research on Interdisciplinary
Perspectives on the Threats and Impacts of Pandemics Omeraki Çekirdekci, Şahver, İngün
Karkış, Özlem, Gönültaş, Suna, 2021-11-26 The COVID-19 pandemic shook the world to its core.
After a brief pause, organizations of all kinds had to adapt to the new circumstances given to them
with very little time. The presence of the pandemic caused multiple threats that caused several



disruptions to the norms, beliefs, and practices in various domains of everyday life. Both from macro
and micro perspectives, individuals, households, markets, institutions, and governments developed
strategies to respond to the new environment—responses that hope to eliminate or at least decrease
the threats of the COVID-19 pandemic. The Handbook of Research on Interdisciplinary Perspectives
on the Threats and Impacts of Pandemics explores the COVID-19 pandemic from an interdisciplinary
perspective and determines how future pandemics may impact society. Beginning as a health threat,
the pandemic has led the way to economic, social, psychological, political, and informational crises
necessitating the examination of the phenomenon from different academic disciplines. Covering
topics such as distance education, human security, and predictions, this handbook of research is an
essential resource for scholars, managers, media representatives, governors, health officials,
government officials, policymakers, students, professors, researchers, and academicians.
  mathematical biosciences and engineering: The Metaverse and Space Informatics Kai-leung
Yung, Andrew W. H. Ip, Yuk Ming Tang, 2024 The use of AI, robots, IoT systems and theories in the
design and development of spacecraft, operation of space systems and metaverse technologies are
known as space informatics. This book relates to state-of-the-art informatics with metaverse
technologies and their integration. It also outlines the latest research and cutting-edge space
exploration and metaverse technologies, with the goal of contributing to current and future space
missions and spaceflight development. This book aims to provide researchers, engineers, designers,
practitioners, and others with a wide range of methods and tools for control and collaboration when
conducting deep space exploration experiments, verifying safety measurements, maintenance and
settings in the spaceship, robots, man and machine, and astronauts and machines, that are
important in deep space exploration.
  mathematical biosciences and engineering: Quantitative Methods for Investigating
Infectious Disease Outbreaks Ping Yan, Gerardo Chowell, 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.
  mathematical biosciences and engineering: Improved graph cut model with features of
superpixels and neighborhood patches for myocardium segmentation from ultrasound
image Xiangfen Song, Yinong Wang, Qianjin Feng, Qing Wang, Ultrasound (US) imaging has the
technical advantages for the functional evaluation of myocardium compared with other imaging
modalities. However, it is a challenge of extracting the myocardial tissues from the background due
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