predator prey mathematical model

predator prey mathematical model is a fundamental concept in ecological and biological studies
used to understand the dynamic interactions between predators and their prey populations. This
model provides a quantitative framework that describes how populations of two species, one being
the predator and the other the prey, fluctuate over time due to their natural interactions. The
predator prey mathematical model is essential for predicting population trends, managing wildlife
resources, and studying ecosystem stability. Various forms of these models exist, with the Lotka-
Volterra equations being the most classical and widely recognized example. This article explores the
theoretical foundations, mathematical formulation, real-world applications, and extensions of
predator prey models in ecology. Additionally, it discusses the limitations and challenges faced when
applying these models to complex biological systems. The comprehensive overview will also
highlight key variations and computational techniques used to enhance the model’s accuracy and
relevance.
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Foundations of the Predator Prey Mathematical Model

The predator prey mathematical model is rooted in ecological theory and aims to capture the
biological interactions that drive population changes. At its core, the model assumes two interacting
species: predators that depend on prey for food, and prey that reproduce and are consumed by
predators. These interactions create cyclical patterns in population sizes, often leading to
oscillations where an increase in prey population supports a rise in predator numbers, which in turn
leads to a decline in prey, subsequently causing predator numbers to drop.

This foundational concept is essential for understanding natural population control mechanisms and
the balance within ecosystems. The model is based on assumptions such as homogeneous
environments, constant interaction rates, and closed populations without immigration or emigration,
which simplify complex ecological realities to facilitate mathematical analysis.

Biological Assumptions

The predator prey mathematical model incorporates several biological assumptions to represent
real-world dynamics:



e Prey population grows exponentially in the absence of predators.
e Predators rely exclusively on the prey species for sustenance.
e Predation rate is proportional to the frequency of encounters between predators and prey.

e Predator mortality occurs at a constant rate independent of prey availability.

Historical Background

The development of predator prey models dates back to the early 20th century with the independent
works of Alfred J. Lotka and Vito Volterra. Both scientists formulated mathematical expressions
describing the interaction dynamics of species populations, laying the groundwork for modern
ecological modeling. Their pioneering work has influenced numerous studies in biological control,
conservation, and resource management.

Lotka-Volterra Model: The Classical Approach

The Lotka-Volterra model is the most iconic predator prey mathematical model, characterized by a
set of coupled nonlinear differential equations. This classical model mathematically describes the
cyclical fluctuations in predator and prey populations through interaction terms that represent
growth and decline rates.

Its simplicity and analytical tractability make it a valuable tool for theoretical ecology, providing
insights into population stability, coexistence, and oscillatory behavior in biological systems.

Model Equations

The Lotka-Volterra equations consist of two differential equations:

1. Prey population growth: dN/dt = rN - aNP

2. Predator population growth: dP/dt = bNP - mP

Where:

N = prey population size

P = predator population size

e r = intrinsic growth rate of prey

a = predation rate coefficient

¢ b = conversion efficiency of prey into predator offspring



e m = predator mortality rate

Interpretation of Parameters

The parameters of the Lotka-Volterra model represent biological processes:

« Intrinsic growth rate (r): reflects how quickly prey reproduce without predation pressure.
e Predation rate (a): indicates how often predators encounter and successfully capture prey.

e Conversion efficiency (b): measures how effectively consumed prey contribute to predator
reproduction.

e Mortality rate (m): defines the natural death rate of predators in absence of prey.

Mathematical Formulation and Dynamics

The predator prey mathematical model exhibits dynamic behavior characterized by oscillations in
population sizes. Understanding these dynamics involves analyzing equilibrium points, stability
conditions, and periodic solutions derived from the model equations.

Equilibrium Points

Equilibrium points occur where population rates of change equal zero, indicating steady-state
solutions. For the Lotka-Volterra model, two equilibrium points exist:

1. Extinction equilibrium: both populations are zero (N=0, P=0).

2. Coexistence equilibrium: populations stabilize at N = m/b and P = r/a.

The coexistence equilibrium represents a balance where predator and prey populations persist over
time without extinction.

Stability and Oscillations

Linear stability analysis shows that the coexistence equilibrium is neutrally stable, resulting in
continuous cycles of predator and prey populations rather than convergence to a fixed point. These
cycles manifest as periodic oscillations, with prey numbers rising followed by predator population
increases, and subsequent declines in prey due to increased predation.



Phase Plane Analysis

Graphical representation of the model through phase plane diagrams illustrates the cyclical
interactions. Predator and prey populations trace closed orbits around the coexistence point,
emphasizing the perpetual nature of their dynamics. These insights help ecologists predict potential
outcomes of population interactions under varying initial conditions.

Applications in Ecology and Environmental
Management

The predator prey mathematical model is widely applied in ecological research and environmental
management to inform decisions regarding species conservation, pest control, and habitat
preservation. It provides a quantitative basis for understanding how species interactions influence
ecosystem health.

Wildlife Population Management

Managers use predator prey models to estimate sustainable population levels and to design
interventions that prevent overpopulation or extinction. For example, regulating predator numbers
can help maintain balanced prey populations, essential for ecosystem stability.

Pest Control Strategies

In agricultural settings, predator prey models assist in developing biological control methods that
utilize natural predators to reduce pest populations, minimizing chemical pesticide use. The models
help in predicting the impact of introducing predator species on pest suppression effectiveness.

Conservation Efforts

Conservation biologists apply predator prey dynamics to assess the viability of endangered species,
especially when predator pressure threatens vulnerable prey populations. Understanding these
interactions supports habitat restoration and species reintroduction programs.

Extensions and Variations of Predator Prey Models

Despite the foundational importance of the Lotka-Volterra model, real ecosystems often require
more sophisticated modeling approaches. Extensions and variations of predator prey mathematical
models have been developed to incorporate additional biological realism.

Incorporating Carrying Capacity

Logistic growth terms are added to prey equations to account for environmental limitations on



population size, leading to models such as the Rosenzweig-MacArthur model. This addition prevents
unbounded prey growth and reflects resource constraints.

Functional Responses

Different forms of functional responses describe how predation rates change with prey density. The
Holling’s type II and type III functional responses introduce saturation effects and prey switching
behavior, improving model accuracy.

Stochastic Models

Stochastic predator prey models incorporate randomness to simulate environmental variability and
demographic fluctuations, providing more realistic predictions under uncertain conditions.

Spatial Models

Spatially explicit models include diffusion or movement terms to study how predator and prey
populations distribute and interact across heterogeneous landscapes, addressing migration and
habitat fragmentation effects.

Limitations and Challenges in Modeling

While predator prey mathematical models are invaluable tools, they face several limitations when
applied to complex biological systems. Recognizing these challenges is critical for proper
interpretation and application of model results.

Simplifying Assumptions

Many models rely on assumptions such as constant parameters, closed populations, and
homogeneous environments, which rarely hold true in nature. These simplifications can reduce the
accuracy of predictions.

Parameter Estimation

Accurately estimating model parameters from empirical data is challenging due to measurement
errors, temporal variability, and ecological complexity. Poor parameterization can lead to misleading
conclusions.

Ignoring Multi-Species Interactions

Most predator prey models focus on two-species systems, neglecting the influence of other species,
competition, and food web complexity. This limitation restricts the applicability to real ecosystems.



Nonlinear and Chaotic Dynamics

Advanced predator prey systems may exhibit chaotic behavior that complicates long-term
predictions. Understanding and managing such dynamics require sophisticated mathematical tools
and computational resources.

Frequently Asked Questions

What is a predator-prey mathematical model?

A predator-prey mathematical model is a set of equations used to describe the interactions between
two species: one as the predator and the other as the prey. These models help in understanding how
the populations of each species change over time.

What is the most common type of predator-prey model?

The most common predator-prey model is the Lotka-Volterra model, which consists of two
differential equations representing the growth rates of prey and predator populations based on their
interactions.

How does the Lotka-Volterra model describe population
dynamics?

In the Lotka-Volterra model, the prey population grows exponentially in the absence of predators,
while the predator population declines without prey. The interaction term reduces prey numbers and
increases predator numbers, leading to oscillatory population dynamics.

What assumptions are made in the basic predator-prey model?

The basic predator-prey model assumes unlimited food for prey, no environmental complexity,
constant interaction rates, and that predator and prey populations are homogeneous and well-mixed.

Can predator-prey models predict population extinction?

Yes, depending on parameter values and initial conditions, predator-prey models can predict
scenarios where one or both species become extinct due to factors like overpredation or insufficient
prey reproduction.

How are predator-prey models useful in ecology?

Predator-prey models help ecologists understand species interactions, predict population
fluctuations, manage wildlife resources, and design conservation strategies based on population
dynamics.



What are some extensions to the basic predator-prey model?

Extensions include incorporating carrying capacity, functional responses, time delays, spatial
distribution, and stochastic effects to make the models more realistic and applicable to real
ecosystems.

How can predator-prey models be analyzed mathematically?

They can be analyzed using techniques such as stability analysis of equilibrium points, phase plane
analysis, numerical simulations, and bifurcation analysis to understand long-term behavior and
population cycles.

Additional Resources

1. Mathematical Biology: I. An Introduction

This foundational text by ]J.D. Murray introduces mathematical models in biology, including detailed
sections on predator-prey dynamics. It covers classical models such as the Lotka-Volterra equations
and explores stability, oscillations, and bifurcations. The book balances theory with applications,
making it accessible for both mathematicians and biologists.

2. Dynamic Models in Biology

Written by Stephen P. Ellner and John Guckenheimer, this book provides a comprehensive
introduction to dynamical systems in biological contexts. It includes predator-prey models with an
emphasis on nonlinear dynamics, stability analysis, and numerical techniques. Readers will find
practical examples and computational tools to study ecological interactions.

3. Elements of Mathematical Ecology

Mark Kot’s book explores ecological modeling with a focus on population dynamics, including
predator-prey relationships. It covers deterministic and stochastic models, spatial dynamics, and
evolutionary aspects. The text is suitable for graduate students and researchers interested in the
quantitative analysis of ecological systems.

4. Mathematical Models in Population Biology and Epidemiology

Fred Brauer and Carlos Castillo-Chavez present models that address population interactions and

disease spread, with significant attention to predator-prey frameworks. The book offers rigorous

mathematical treatment and real-world applications, providing insights into stability, persistence,
and bifurcation phenomena.

5. Predator-Prey Dynamics: The Lotka-Volterra Model and Beyond

This book delves deeply into predator-prey systems, starting from classical Lotka-Volterra equations
and extending to modern modifications incorporating functional responses and spatial effects. It
discusses theoretical developments and empirical validations, making it a valuable resource for
ecologists and mathematicians alike.

6. Nonlinear Dynamics and Chaos in Ecological Models

Exploring complex behaviors in ecological systems, this text highlights chaos theory and nonlinear
dynamics within predator-prey models. It discusses how small changes in parameters can lead to
dramatic shifts in population dynamics. The book combines mathematical rigor with ecological
relevance, suitable for advanced readers.



7. Introduction to Mathematical Ecology

By Edward C. Pielou, this classic introduction offers clear explanations of fundamental ecological
models, including predator-prey interactions. It covers deterministic and stochastic approaches,
providing historical context and biological interpretations. The book is praised for its clarity and
applicability.

8. Spatial Ecology: The Role of Space in Population Dynamics and Interspecific Interactions

This book examines how spatial structure influences predator-prey interactions and population
dynamics. It integrates mathematical models with empirical data to explore patchiness, dispersal,
and habitat fragmentation. Readers interested in spatially explicit ecological modeling will find this
text insightful.

9. Applied Mathematical Ecology

This collection of essays and research papers covers various aspects of ecological modeling, with
several chapters dedicated to predator-prey systems. It emphasizes applied methods, including
numerical simulations and data fitting. The book is aimed at applied mathematicians, ecologists, and
environmental scientists seeking practical modeling approaches.
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predator prey mathematical model: Aspects of Mathematical Modelling Roger J. Hosking,
Ezio Venturino, 2008-03-02 The construction of mathematical models is an essential scientific
activity. Mathematics is associated with developments in science and engineering, but more recently
mathematical modelling has been used to investigate complex systems that arise in other fields. This
book demonstrates the application of mathematics to research topics in ecology and environmental
science, health and medicine, phylogenetics and neural networks, theoretical chemistry, economics
and management.

predator prey mathematical model: The Predator-prey Model Manfred Peschel, Werner
Mende, 1986

predator prey mathematical model: Mathematical Modeling and Computational Tools
Somnath Bhattacharyya, Jitendra Kumar, Koeli Ghoshal, 2020-04-20 This book features original
research papers presented at the International Conference on Computational and Applied
Mathematics, held at the Indian Institute of Technology Kharagpur, India during November 23-25,
2018. This book covers various topics under applied mathematics, ranging from modeling of fluid
flow, numerical techniques to physical problems, electrokinetic transport phenomenon, graph theory
and optimization, stochastic modelling and machine learning. It introduces the mathematical
modeling of complicated scientific problems, discusses micro- and nanoscale transport phenomena,
recent development in sophisticated numerical algorithms with applications, and gives an in-depth
analysis of complicated real-world problems. With contributions from internationally acclaimed
academic researchers and experienced practitioners and covering interdisciplinary applications, this
book is a valuable resource for researchers and students in fields of mathematics, statistics,
engineering, and health care.
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predator prey mathematical model: Mathematical Modeling, Computational
Intelligence Techniques and Renewable Energy Manoj Sahni, José M Merigo, Gil-Lafuente
Annamaria, Ernesto Ledn-Castro, Rajkumar Verma, Ram Naresh Saraswat, 2025-06-24 The book is a
collection of best-selected research papers presented at the Fourth International Conference on
“Mathematical Modeling, Computational Intelligence Techniques and Renewable Energy (MMCITRE
2024),” organized by Department of Mathematics and Statistics, Manipal University Jaipur, Jaipur,
Rajasthan, India. This book presents new knowledge and recent developments in all aspects of
computational techniques, mathematical modeling, energy systems, applications of fuzzy sets and
intelligent computing. The book provides innovative works of researchers, academicians and
students in the area of interdisciplinary mathematics, statistics, computational intelligence and
renewable energy.

predator prey mathematical model: Mathematical Models Richard Haberman, 1998-12-01
The author uses mathematical techniques along with observations and experiments to give an
in-depth look at models for mechanical vibrations, population dynamics, and traffic flow. Equal
emphasis is placed on the mathematical formulation of the problem and the interpretation of the
results. In the sections on mechanical vibrations and population dynamics, the author emphasizes
the nonlinear aspects of ordinary differential equations and develops the concepts of equilibrium
solutions and their stability. He introduces phase plane methods for the nonlinear pendulum and for
predator-prey and competing species models. Haberman develops the method of characteristics to
analyze the nonlinear partial differential equations that describe traffic flow. Fan-shaped
characteristics describe the traffic situation that occurs when a traffic light turns green and shock
waves describe the effects of a red light or traffic accident. Although it was written over 20 years
ago, this book is still relevant. It is intended as an introduction to applied mathematics, but can be
used for undergraduate courses in mathematical modeling or nonlinear dynamical systems or to
supplement courses in ordinary or partial differential equations.

predator prey mathematical model: Mathematical Modelling of Environmental and Ecological
Systems J.B. Shukla, T.G. Hallam, V. Capasso, 2012-12-02 This volume contains a cross-section of
the papers presented at the International Symposium on Mathematical Modelling of Ecological,
Environmental and Biological Systems held in Kanpur, India, in August 1985. The choice of topics
emphasizes many aspects of ecological and environmental matters including air and water pollution,
ecotoxicology, resource management, epidemiology, and population and community ecology.It is
intended that this volume will focus international attention upon some problems in the ecological
and environmental sciences that can be impacted by mathematical modelling and analysis.

predator prey mathematical model: Introduction to Mathematical Modeling and
Chaotic Dynamics Ranjit Kumar Upadhyay, Satteluri R. K. Iyengar, 2013-07-23 Introduction to
Mathematical Modeling and Chaotic Dynamics focuses on mathematical models in natural systems,
particularly ecological systems. Most of the models presented are solved using MATLAB.The book
first covers the necessary mathematical preliminaries, including testing of stability. It then describes
the modeling of systems from natural sci

predator prey mathematical model: Mathematical Models and Methods for Planet Earth
Alessandra Celletti, Ugo Locatelli, Tommaso Ruggeri, Elisabetta Strickland, 2014-03-05 In 2013
several scientific activities have been devoted to mathematical researches for the study of planet
Earth. The current volume presents a selection of the highly topical issues presented at the
workshop “Mathematical Models and Methods for Planet Earth”, held in Roma (Italy), in May 2013.
The fields of interest span from impacts of dangerous asteroids to the safeguard from space debris,
from climatic changes to monitoring geological events, from the study of tumor growth to
sociological problems. In all these fields the mathematical studies play a relevant role as a tool for
the analysis of specific topics and as an ingredient of multidisciplinary problems. To investigate
these problems we will see many different mathematical tools at work: just to mention some,
stochastic processes, PDE, normal forms, chaos theory.

predator prey mathematical model: Mathematical Modelling and Scientific Computing with



Applications Santanu Manna, Biswa Nath Datta, Sk. Safique Ahmad, 2020-02-14 This book contains
original research papers presented at the International Conference on Mathematical Modelling and
Scientific Computing, held at the Indian Institute of Technology Indore, India, on 19-21 July 2018.
Organized into 30 chapters, the book presents the recent progress and the most advanced
innovations, trends, and real-world challenges encountered and solutions embraced in the
applications of mathematics and scientific computing. The book will be of interests to a wide variety
of researchers, students and the practicing engineers working in diverse areas of science and
engineering, ranging from applied and computational mathematics, vibration problem, computer
science, and numerical optimization to physics, chemistry, biology, electrical, civil, mechanical,
chemical, seismology, aerospace, and medical sciences. The aim of the conference is to bring
together leading academicians, scientists, researchers, engineers, and industry partners from all
over the globe to exchange and share their experiences and research results on various aspects of
applied mathematics and scientific computation, like, differential equation, modeling, simulation,
dynamical systems, numerical analysis, matrix theory, inverse problems, and solid and fluid
mechanics, computational engineering.

predator prey mathematical model: Mathematical Modelling in Science and Technology
Xavier ]J.R. Avula, Rudolf E. Kalman, Anthanasios . Liapis, 2014-05-09 Mathematical Modelling in
Science and Technology: The Fourth International Conference covers the proceedings of the Fourth
International Conference by the same title, held at the Swiss Federal Institute of Technology, Zurich,
Switzerland on August 15-17, 1983. Mathematical modeling is a powerful tool to solve many complex
problems presented by scientific and technological developments. This book is organized into 20
parts encompassing 180 chapters. The first parts present the basic principles, methodology, systems
theory, parameter estimation, system identification, and optimization of mathematical modeling. The
succeeding parts discuss the features of stochastic and numerical modeling and simulation
languages. Considerable parts deal with the application areas of mathematical modeling, such as in
chemical engineering, solid and fluid mechanics, water resources, medicine, economics,
transportation, and industry. The last parts tackle the application of mathematical modeling in
student management and other academic cases. This book will prove useful to researchers in various
science and technology fields.

predator prey mathematical model: Mathematical Models of Infectious Diseases and
Social Issues Shah, Nita H., Mittal, Mandeep, 2020-06-26 When deadly illness spreads through a
population at a rapid pace, time may be of the essence in order to save lives. Using mathematics as a
language to interpret assumptions concerning the biological and population mechanics, one can
make predictions by analyzing actual epidemiological data using mathematical tests and results.
Mathematical models can help us understand the right disease status and predict the effects of the
disease on populations, which can help limit the spread and devastation of the illness. Mathematical
Models of Infectious Diseases and Social Issues is a collection of innovative research that examines
the dynamics of diseases and their effect on populations. Featuring coverage of a broad range of
topics including deterministic models, environmental pollution, and social issues, this book is ideally
designed for diagnosticians, clinicians, healthcare providers, pharmacists, government health
officials, policymakers, academicians, researchers, and students.

predator prey mathematical model: Mathematical Modelling with Case Studies B.
Barnes, G..R. Fulford, 2011-03-23 Focusing on growth and decay processes, interacting populations,
and heating/cooling problems, Mathematical Modelling with Case Studies: A Differential Equations
Approach using Maple and MATLAB, Second Edition presents mathematical techniques applicable to
models involving differential equations that describe rates of change. Although the authors

predator prey mathematical model: Methods of Mathematical Modelling Harendra Singh,
Devendra Kumar, Dumitru Baleanu, 2019-09-17 This book features original research articles on the
topic of mathematical modelling and fractional differential equations. The contributions, written by
leading researchers in the field, consist of chapters on classical and modern dynamical systems
modelled by fractional differential equations in physics, engineering, signal processing, fluid



mechanics, and bioengineering, manufacturing, systems engineering, and project management. The
book offers theory and practical applications for the solutions of real-life problems and will be of
interest to graduate level students, educators, researchers, and scientists interested in mathematical
modelling and its diverse applications. Features Presents several recent developments in the theory
and applications of fractional calculus Includes chapters on different analytical and numerical
methods dedicated to several mathematical equations Develops methods for the mathematical
models which are governed by fractional differential equations Provides methods for models in
physics, engineering, signal processing, fluid mechanics, and bioengineering Discusses real-world
problems, theory, and applications

predator prey mathematical model: Mathematical Analysis II: Optimisation, Differential
Equations and Graph Theory Naokant Deo, Vijay Gupta, Ana Maria Acu, P. N. Agrawal, 2020-03-11
This book collects original research papers and survey articles presented at the International
Conference on Recent Advances in Pure and Applied Mathematics (ICRAPAM), held at Delhi
Technological University, India, on 23-25 October 2018. Divided into two volumes, it discusses
major topics in mathematical analysis and its applications, and demonstrates the versatility and
inherent beauty of analysis. It also shows the use of analytical techniques to solve problems and,
wherever possible, derive their numerical solutions. This volume addresses major topics, such as
multi-objective optimization problems, impulsive differential equations, mathematical modelling,
fuzzy mathematics, graph theory, and coding theory. It is a valuable resource to students as well as
researchers in mathematical sciences.

predator prey mathematical model: Mathematical Modeling of Discontinuous Processes
Andrey Antonov, Angel A. Dishliev, Angel B. Dishliev, Svetoslav Nenov, 2017-12-19 In this
monograph as a mathematical apparatus are used and investigated several classes of differential
equations. The most significant feature of these differential equations is the presence of impulsive
effects. The main goals and the results achieved in the monograph are related to the use of this class
of equation for an adequate description of the dynamics of several types of processes that are
subject to discrete external interventions and change the speed of development. In all proposed
models the following requirements have met: 1) Presented and studied mathematical models in the
book are extensions of existing known in the literature models of real objects and related processes.
2) Generalizations of the studied models are related to the admission of external impulsive effects,
which lead to “jump-like” change the quantity characteristics of the described object as well as the
rate of its modification. 3) Sufficient conditions which guarantee certain qualities of the dynamics of
the quantities of the modeled objects are found. 4) Studies of the qualities of the modification of the
modeled objects are possible to be successful by differential equations with variable structure and
impulsive effects. 5) The considerations relating to the existence of the studied properties of
dynamic objects cannot be realized without introducing new concepts and proving of appropriate
theorems. The main objectives can be conditionally divided into several parts: 1) New classes of
differential equations with variable structure and impulses are introduced and studied; 2) Specific
properties of the above-mentioned class of differential equations are introduced and studied. The
present monograph consists of an introduction and seven chapters. Each chapter contains several
sections.

predator prey mathematical model: Mathematical Modelling and Analysis of Infectious
Diseases Khalid Hattaf, Hemen Dutta, 2020-07-30 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 diseases-related issues such as social, health and
economic

predator prey mathematical model: Trends in Biomathematics: Modeling
Epidemiological, Neuronal, and Social Dynamics Rubem P. Mondaini, 2023-07-24 This volume
gathers together selected peer-reviewed works presented at the BIOMAT 2022 International
Symposium, which was virtually held on November 7-11, 2022, with an organization staff based in
Rio de Janeiro, Brazil. Topics touched on in this volume include infection spread in a population
described by an agent-based approach; the study of gene essentiality via network-based
computational modeling; stochastic models of neuronal dynamics; and the modeling of a statistical
distribution of amino acids in protein domain families. The reader will also find texts in epidemic
models with dynamic social distancing; with no vertical transmission; and with general incidence
rates. Aspects of COVID-19 dynamics: the use of an SEIR model to analyze its spread in Brazil; the
age-dependent manner of modeling its spread pattern; the impact of media awareness programs;
and a web-based computational tool for Non-invasive hemodynamics evaluation of coronary stenosis
are also covered. Held every year since 2001, The BIOMAT International Symposium gathers
together, in a single conference, researchers from Mathematics, Physics, Biology, and affine fields to
promote the interdisciplinary exchange of results, ideas and techniques, promoting truly
international cooperation for problem discussion. BIOMAT volumes published from 2017 to 2021 are
also available by Springer.

predator prey mathematical model: Biomat 2007 - International Symposium On Mathematical
And Computational Biology Rubem P Mondaini, Rui Dilao, 2008-06-23 The present volume contains
the contributions of the keynote speakers of the BIOMAT 2007 Symposium as well as selected
contributed papers in the areas of mathematical biology, biological physics, biophysics and
bioinformatics. It contains new results on some aspects of Lotka-Volterra equations, the proposal of
using differential geometry to model neurosurgical tools, recent data on epidemiological modeling,
pattern recognition and comprehensive reviews on the structure of proteins, the folding problem and
the influence of Allee effects on population dynamics.This book contains some original results on the
growth of gliomas: the role played by membrane channels on activity-dependent modulation of spike
transmission; a proposal for reconsidering the concept of gene and the understanding of the
mechanisms responsible for gene expression; a differential geometric approach to the influence of
the drying effect on the dynamics of pods of Leguminosae; the comparison of agent-based models
with the approach of differential equations on the study of selection mechanisms in germinal
centers; and the synchronization phenomenon for protocell systems driven by linear kinetic
equations.

predator prey mathematical model: Symmetry in Mathematical Analysis and Application
Luigi Rodino, 2020-07-01 This book appeals to scientists, teachers and graduate students in
mathematics, and will be of interest for scholars in applied sciences as well, in particular in
medicine, biology and social sciences. The models in this connection apply, in particular, to the study
of the immune system response and to the predator-prey dynamic. The efficiency of public transport
is also considered and blast waves in explosions are studied. Other contributions concern pure
mathematics, in particular Pythagorean means, sequences of matrices and Markov chains, and these
give evidence of deep links with Symmetry.

predator prey mathematical model: Mathematical Analysis and Computing R. N. Mohapatra,
S. Yugesh, G. Kalpana, C. Kalaivani, 2021-05-05 This book is a collection of selected papers
presented at the International Conference on Mathematical Analysis and Computing (ICMAC 2019)
held at Sri Sivasubramaniya Nadar College of Engineering, Chennai, India, from 23-24 December
2019. Having found its applications in game theory, economics, and operations research,
mathematical analysis plays an important role in analyzing models of physical systems and provides



a sound logical base for problems stated in a qualitative manner. This book aims at disseminating
recent advances in areas of mathematical analysis, soft computing, approximation and optimization
through original research articles and expository survey papers. This book will be of value to
research scholars, professors, and industrialists working in these areas.
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