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How to Make a Mathematical Model: A Step-by-Step Guide to Building Effective
Models

how to make a mathematical model is a question that often comes up for
students, researchers, and professionals alike when trying to solve real-
world problems using mathematical tools. Mathematical modeling is a powerful
way to represent complex systems, predict outcomes, and analyze behaviors by
translating real-life situations into mathematical language. Whether you’re
dealing with physics, biology, economics, or engineering, understanding the
process of creating a mathematical model can unlock a deeper insight into the
problem and guide you toward practical solutions.

In this article, we’ll explore the essential steps and considerations for
developing a mathematical model, discuss different types of models, and share
tips on refining and validating your work. Along the way, we’ll naturally
integrate important concepts such as problem formulation, assumptions,
variables, and model validation, helping you build confidence in your
modeling skills.

Understanding the Basics: What Is a
Mathematical Model?

Before diving into how to make a mathematical model, it’s important to grasp
what exactly a mathematical model is. Simply put, a mathematical model is a
representation of a system or phenomenon using mathematical expressions,
equations, or algorithms. It captures the essential features of the system to
analyze its behavior or make predictions.

Mathematical models can be descriptive, predictive, or prescriptive,
depending on their purpose. For example, a weather forecast model predicts
future atmospheric conditions, while an economic model might describe the
relationship between supply and demand.

How to Make a Mathematical Model: The Step-by-
Step Process

Creating a successful mathematical model involves several iterative stages.
Here’s a detailed look at each step to guide you through the process.



1. Define the Problem Clearly

Before writing any equations, start by understanding the problem you want to
solve. Ask yourself:

- What is the system or phenomenon under study?
- What are the objectives of the model? (e.g., prediction, optimization,
explanation)
- What questions do you want the model to answer?

A well-defined problem sets the foundation for the entire modeling process.
Ambiguity at this stage often leads to ineffective or overly complicated
models.

2. Identify Key Variables and Parameters

Once the problem is clear, determine which factors influence the system.
These factors become your variables and parameters.

- Variables are quantities that can change and may depend on one another
(e.g., time, temperature, population size).
- Parameters are constants or coefficients that characterize the system
(e.g., growth rate, decay constant).

Focus on the most relevant variables to keep the model manageable. Including
too many details can make the model unnecessarily complex.

3. Make Assumptions and Simplifications

Real-world systems are often complex, so making reasonable assumptions is
vital. These assumptions help simplify the system while retaining its core
behavior.

For example:

- Assume linear relationships when nonlinear effects are negligible.
- Neglect minor influences that don’t significantly affect outcomes.
- Consider steady-state conditions if the system changes slowly.

Clearly state your assumptions to ensure transparency. Later, you can revisit
and adjust them if the model’s predictions don’t align well with reality.

4. Formulate Mathematical Relationships

This is the heart of how to make a mathematical model — translating the



problem into mathematical language. Use appropriate mathematical tools such
as:

- Algebraic equations for relationships between variables.
- Differential equations for systems involving change over time.
- Probability distributions for uncertain or random phenomena.
- Matrices or graphs for networked systems.

At this stage, you can draw diagrams or flowcharts to visualize interactions
within the system, aiding your formulation.

5. Solve or Analyze the Model

With the mathematical framework in place, proceed to solve the equations or
analyze the model's behavior. Depending on the complexity, this might
involve:

- Analytical solutions using algebra or calculus.
- Numerical methods like finite difference or Monte Carlo simulations.
- Computational tools such as MATLAB, Python, or specialized software.

This phase helps you derive insights, predict outcomes, or optimize variables
based on the model.

6. Validate and Refine the Model

Validation is crucial to ensure your model accurately represents the real
system. Compare model predictions with experimental data, observations, or
known benchmarks.

If discrepancies arise:

- Re-examine assumptions and variables.
- Adjust parameters or include additional factors.
- Simplify or complicate the model as needed.

Model validation is often an iterative process, improving the model’s
reliability and applicability.

Types of Mathematical Models and When to Use
Them

Understanding different types of models can shape how you approach your
modeling task.



Deterministic vs. Stochastic Models

- Deterministic models produce the same output for a given input, suitable
when systems behave predictably.
- Stochastic models incorporate randomness, ideal for systems influenced by
chance or uncertainty, like stock market behavior.

Static vs. Dynamic Models

- Static models analyze systems at a specific point in time.
- Dynamic models account for changes over time, often using differential
equations.

Discrete vs. Continuous Models

- Discrete models deal with countable variables (e.g., number of
individuals).
- Continuous models handle variables that change smoothly (e.g., temperature,
velocity).

Choosing the right model type depends on the nature of your problem and the
available data.

Tips and Best Practices for Effective
Mathematical Modeling

Creating a useful mathematical model is as much an art as it is science. Here
are some practical tips to keep in mind:

- **Start Simple:** Begin with a basic model and gradually add complexity
only if necessary.
- **Keep Track of Assumptions:** Document all assumptions and revisit them
regularly.
- **Use Real Data:** Incorporate experimental or observational data to
calibrate and test your model.
- **Be Prepared to Iterate:** Model building is rarely linear; expect to
revise your model multiple times.
- **Communicate Clearly:** Use clear notation, graphs, and explanations so
others can understand your model.
- **Leverage Software Tools:** Utilize computational tools for solving
complex models or running simulations.
- **Understand Limitations:** No model is perfect; be honest about what your
model can and cannot do.



Common Challenges When Learning How to Make a
Mathematical Model

Many people struggle initially with the jump from conceptual understanding to
formal modeling. Some common hurdles include:

- **Translating Real-World Problems:** Identifying which details matter can
be tricky.
- **Choosing Appropriate Mathematics:** Picking the right equations or
methods requires experience.
- **Data Limitations:** Insufficient or noisy data can impair model accuracy.
- **Balancing Complexity and Usability:** Overly complex models can be
difficult to analyze or interpret.

Overcoming these challenges involves practice, seeking feedback, and learning
from examples in your field of interest.

Applications: Seeing How Mathematical Modeling
Makes a Difference

Mathematical modeling is everywhere, from predicting the spread of diseases
in epidemiology to optimizing supply chains in business. For instance:

- In environmental science, models estimate climate change impacts.
- Engineers use models to design safer structures or control systems.
- Economists build models to understand market dynamics and policy effects.

By learning how to make a mathematical model, you’re equipped with a
versatile tool to tackle diverse problems and contribute meaningful insights.

Exploring various case studies and real-world applications can inspire your
approach and deepen your appreciation for the power of mathematical modeling.
Whether your goal is academic research or practical problem-solving,
mastering the modeling process opens doors to innovative solutions and
informed decision-making.

Frequently Asked Questions

What is the first step in making a mathematical
model?
The first step in making a mathematical model is to clearly define the
problem or system you want to represent. This includes identifying the key
variables and the relationships between them.



How do I choose the right type of mathematical
model?
Choosing the right type of mathematical model depends on the nature of the
problem. Common types include deterministic vs. stochastic models, linear vs.
nonlinear models, and discrete vs. continuous models. Understanding the
problem context helps in selecting the appropriate model.

What tools can I use to create and analyze
mathematical models?
You can use tools such as MATLAB, Python (with libraries like NumPy, SciPy,
and SymPy), R, and specialized software like Simulink or Stella to create and
analyze mathematical models.

How do I validate a mathematical model?
To validate a mathematical model, compare its predictions with real-world
data or experimental results. If the model accurately predicts outcomes
within an acceptable margin of error, it is considered valid.

What are common challenges in building mathematical
models?
Common challenges include dealing with incomplete or noisy data, choosing
appropriate assumptions, balancing model complexity with interpretability,
and ensuring the model is computationally feasible.

Can mathematical models be used for forecasting?
Yes, mathematical models are often used for forecasting by capturing the
underlying dynamics of a system and projecting future behavior based on
current data and trends.

How do assumptions affect a mathematical model?
Assumptions simplify complex real-world phenomena to make modeling feasible.
However, unrealistic or incorrect assumptions can lead to inaccurate
predictions, so it is important to clearly state and justify all assumptions
in a model.

Additional Resources
How to Make a Mathematical Model: A Professional Guide to Effective Modeling

how to make a mathematical model is a question that resonates across numerous
scientific, engineering, and business disciplines. Mathematical modeling



serves as a bridge between abstract theory and tangible real-world phenomena,
enabling professionals to simulate, analyze, and predict complex systems.
Whether addressing climate change, optimizing supply chains, or understanding
population dynamics, constructing a robust mathematical model requires a
systematic approach grounded in clarity, accuracy, and purpose.

Understanding the Foundations of Mathematical
Modeling

At its core, a mathematical model translates a real-world problem or system
into mathematical language, using equations, functions, or algorithms. This
abstraction allows for experimentation and insight without the constraints or
risks of direct physical manipulation. However, the process is not merely
mechanical; it demands a deep understanding of both the system under study
and the mathematical tools available.

One of the key challenges when learning how to make a mathematical model is
striking a balance between simplicity and complexity. Overly simplistic
models may overlook essential variables, while excessively intricate ones can
become intractable or lose interpretability. Thus, modelers must exercise
judgment in selecting relevant parameters and assumptions.

Defining the Problem and Objectives Clearly

Before any mathematical formulation begins, it is essential to delineate the
problem scope and the objectives of the model. Ask questions such as:

What real-world phenomenon or system am I trying to represent?

What are the critical variables influencing this system?

What decisions or predictions should the model support?

What is the intended audience or end-use of the model?

Precise problem definition guides the data collection process and influences
the choice of modeling techniques, whether deterministic, stochastic, linear,
nonlinear, static, or dynamic.

Gathering and Analyzing Relevant Data

Data is the lifeblood of any mathematical model. Reliable, accurate data



ensures that the model mirrors reality to a useful degree. This phase
involves collecting qualitative and quantitative information about the
system, including historical records, experimental results, or observational
studies.

Data preprocessing, such as cleaning, normalization, and identifying
outliers, is critical to prevent misleading outcomes. In some cases,
sensitivity analysis can help determine which variables most significantly
impact model behavior, refining focus and improving efficiency.

Constructing the Mathematical Framework

Once the problem is defined and data collected, the next step is formulating
the mathematical structure. This involves selecting appropriate mathematical
tools and techniques to represent relationships among variables.

Choosing the Right Modeling Approach

There are various modeling approaches, each with unique strengths:

Deterministic models: These use fixed parameters and equations to
predict outcomes with certainty, ideal for systems with well-understood
rules.

Stochastic models: Incorporate randomness and probability distributions
to account for uncertainty and variability.

Linear vs. nonlinear models: Linear models assume proportionality and
additivity, facilitating easier analysis; nonlinear models capture more
complex interactions but require advanced techniques.

Static vs. dynamic models: Static models describe systems at a single
point in time, while dynamic models track evolution over time.

Agent-based models: Simulate individual entities and their interactions,
useful in social sciences and biology.

The choice depends on the nature of the problem, data availability, and
computational resources.

Formulating Equations and Relationships



Mathematical expressions such as differential equations, algebraic equations,
or difference equations are employed to capture the relationships among
variables. For example, in epidemiology, compartmental models use
differential equations to represent the flow of individuals between
susceptible, infected, and recovered groups.

It is vital to ensure that assumptions underlying these equations are
transparent and justifiable. Documenting these assumptions helps maintain
model integrity and facilitates peer review.

Validating and Refining the Model

A model’s utility depends heavily on its validity and predictive power.
Validation involves comparing model outputs with real-world data or
experimental results to assess accuracy.

Techniques for Model Validation

Cross-validation: Splitting data into training and testing sets to
verify that the model generalizes well.

Sensitivity analysis: Evaluating how variations in parameters affect
outputs, identifying critical factors.

Residual analysis: Inspecting discrepancies between observed and
predicted values.

Expert review: Consulting domain experts to confirm plausibility of
assumptions and outcomes.

If validation reveals shortcomings, iterative refinement is necessary. This
may involve adjusting parameter values, reconsidering assumptions, or
incorporating additional variables.

The Role of Computational Tools

Modern mathematical modeling often leverages software such as MATLAB, R,
Python (with libraries like NumPy, SciPy, or TensorFlow), and specialized
simulation platforms. These tools facilitate complex calculations, graphical
visualization, and scenario testing, thereby enhancing model robustness and
user accessibility.



Applications and Implications of Mathematical
Models

Mathematical models underpin decision-making across diverse sectors:

Environmental science: Predicting climate patterns, modeling pollutant
dispersion.

Economics: Forecasting markets, optimizing resource allocation.

Engineering: Designing control systems, structural analysis.

Healthcare: Modeling disease spread, patient flow in hospitals.

Each domain imposes unique demands on model complexity, data requirements,
and validation standards.

Challenges and Limitations

Despite their power, mathematical models have inherent limitations. They are
simplifications of reality and subject to uncertainties in data and
assumptions. Model overfitting, where a model performs well on training data
but poorly on new data, is a common pitfall. Additionally, ethical
considerations arise when models influence critical decisions affecting human
lives.

Experts emphasize transparency and continuous updating of models to reflect
new knowledge, ensuring that models remain relevant and reliable.

In essence, mastering how to make a mathematical model involves a disciplined
process of problem definition, data analysis, mathematical formulation,
validation, and refinement. It is both an art and a science, requiring
technical expertise and critical thinking to translate complex realities into
actionable insights.

How To Make A Mathematical Model
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  how to make a mathematical model: Mathematical Modeling J. N. Kapur, 2023-02-15 This
book can be used in courses on mathematical modeling at the senior undergraduate or graduate
level, or used as a reference for in-service scientists and engineers. The book provides an overview
of mathematical modeling through a panoramic view of applications of mathematics in science and
technology. In each chapter, mathematical models are chosen from the physical, biological, social,
economic, management, and engineering sciences. The models deal with different concepts, but
have a common mathematical structure and bring out the unifying influence of mathematical
modeling in different disciplines. Features: Provides a balance between theory and applications
Features models from the physical, biological, social, economic, management, and engineering
sciences
  how to make a mathematical model: Mathematical Modelling: From Theory To Practice Ngan
Hoe Lee, Kit Ee Dawn Ng, 2015-01-19 This book documents the journey undertaken by educators
from the Mathematics and Mathematics Education (MME) Academic Group in the National Institute
of Education (NIE) and Singapore schools during a Mathematical Modelling Outreach (MMO) event
in June 2010 under the guidance of renowned experts in the field of mathematical modelling. The
main goal of MMO was to reach out to Singapore primary and secondary schools and introduce the
potentials of mathematical modelling as a platform for eliciting mathematical thinking,
communication, and reasoning among students. This book contributes to the expanding literature on
mathematical modelling by offering voices from the Singaporean context. It suggests how theoretical
perspectives on mathematical modelling can be transformed into actual practice in schools, all
within the existing infrastructure of the current Singapore mathematics curriculum. More
importantly, the book provides documentary evidence on how plans put in place through MMO in
2010 have since been realised.The publication of this book is hence timely at this juncture. Not only
does the book record how MMO was among the first pebbles launched into the pond, it also serves
as a bridge over which educators can stand upon to view how the ripple effect had developed from
the initial MMO pebble and the directions it may continue to extend. Perhaps in the process, other
ripples in the teaching, learning, and research of mathematical modelling can be created.
  how to make a mathematical model: Modeling Students' Mathematical Modeling
Competencies Richard Lesh, Peter L. Galbraith, Christopher R. Haines, Andrew Hurford,
2013-03-17 Modeling Students’ Mathematical Modeling Competencies offers welcome clarity and
focus to the international research and professional community in mathematics, science, and
engineering education, as well as those involved in the sciences of teaching and learning these
subjects.
  how to make a mathematical model: Mathematical Modelling S J Lamon, W A Parker, S K
Houston, 2003-06-01 Mathematical modelling is often spoken of as a way of life, referring to habits
of mind and to dependence on the power of mathematics to describe, explain, predict and control
real phenomena. This book aims to encourage teachers to provide opportunities for students to
model a variety of real phenomena appropriately matched to students' mathematical backgrounds
and interests from early stages of mathematical education. Habits, misconceptions, and mindsets
about mathematics can present obstacles to university students' acceptance of a
''models-and-modelling perspective'' at this stage of mathematics education. Without prior
experience in building, interpreting and applying mathematical models, many students may never
come to view and regard modelling as a way of life. The book records presentations at the ICTMA 11
conference held in Milwaukee, Wisconsin in 2003. - Examines mathematical modelling as a way of
life, referring to habits of mind and dependence on the power of mathematics to describe, explain,
predict and control real phenomena - Encourages teachers to provide students with opportunities to
model a variety of real phenomena appropriately matched to students' mathematical backgrounds
and interests from early stages of mathematical education - Records presentations at the ICTMA 11
conference held in Milwaukee, Wisconsin in 2003
  how to make a mathematical model: Mathematical Modeling with Excel Brian Albright,
2009-07-31 .



  how to make a mathematical model: Mathematical Modelling John Berry, Ken Houston,
1995-06-17 Mathematical modelling modules feature in most university undergraduate mathematics
courses. As one of the fastest growing areas of the curriculum it represents the current trend in
teaching the more complex areas of mathematics. This book introduces mathematical modelling to
the new style of undergraduate - those with less prior knowledge, who require more emphasis on
application of techniques in the following sections: What is mathematical modelling?; Seeing
modelling at work through population growth; Seeing modelling at work through published papers;
Modelling in mechanics. Written in the lively interactive style of the Modular Mathematics Series,
this text will encourage the reader to take part in the modelling process.
  how to make a mathematical model: Concepts of Mathematical Modeling Walter J. Meyer,
2004-01-01 Appropriate for undergraduate and graduate students, this text features independent
sections that illustrate the most important principles of mathematical modeling, a variety of
applications, and classic models. The range of subjects includes topics from the physical, biological,
and social sciences, as well as those of operations research. Excerises. 1984 edition.
  how to make a mathematical model: Mathematical Modelling Education in East and
West Frederick Koon Shing Leung, Gloria Ann Stillman, Gabriele Kaiser, Ka Lok Wong, 2021-04-26
This book documents ongoing research and theorizing in the sub-field of mathematics education
devoted to the teaching and learning of mathematical modelling and applications. Mathematical
modelling provides a way of conceiving and resolving problems in people’s everyday lives as well as
sophisticated new problems for society at large. Mathematical tradition in China that emphasizes
algorithm and computation has now seen a renaissance in mathematical modelling and applications
where China has made significant progress with its economy, science and technology. In recent
decades, teaching and learning of mathematical modelling as well as contests in mathematical
modelling have been flourishing at different levels of education in China. Today, teachers and
researchers in China become keener to learn from their colleagues from Western countries and
other parts of the world in research and teaching of mathematical modelling and applications. The
book provides a dialogue and communication between colleagues from across the globe with new
impetus and resources for mathematical modelling education and its research in both West and East
with new ideas on modelling teaching and practices, inside and outside classrooms. All authors of
this book are members of the International Community of Teachers of Mathematical Modelling and
Applications (ICTMA), the peak research body into researching the teaching, assessing and learning
of mathematical modelling at all levels of education from the early years to tertiary education as well
as in the workplace. The book is of interest to researchers, mathematics educators, teacher
educators, education administrators, policy writers, curriculum developers, professional developers,
in-service teachers and pre-service teachers including those interested in mathematical literacy.
  how to make a mathematical model: Climate, Chaos And Covid: How Mathematical
Models Describe The Universe Chris Budd, 2023-03-21 Mathematical models are very much in the
news now, as they are used to make decisions about our response to such vital areas as COVID-19
and climate change. Frequently, they are blamed for a series of dubious decisions, creating much
concern amongst the general public. However, without mathematical models, we would have none of
the modern technology that we take for granted, nor would we have modern health care, be able to
forecast the climate, cook a potato, have electricity to power our home, or go into space.By
explaining technical mathematical concepts in a way that everyone can understand and appreciate,
Climate, Chaos and COVID: How Mathematical Models Describe the Universe sets the record
straight and lifts the lid off the mystery of mathematical models. It shows why they work, how good
they can be, the advantages and disadvantages of using them and how they make the modern world
possible. The readers will be able to see the impact that the use of these models has on their lives,
and will be able to appreciate both their power and their limitations.The book includes a very large
number of both short and long case studies, many of which are taken directly from the author's own
experiences of working as a mathematical modeller in academia, in industry, and between the two.
These include COVID-19 and climate and how maths saves the whales, powers our home, gives us



the material we need to live, and takes us into space.
  how to make a mathematical model: International Horizons in Mathematics Modelling
Education Toshikazu Ikeda, Akihiko Saeki, Vince Geiger, Gabriele Kaiser, 2025-08-09 This edited
volume provides an extensive overview of the recent strides in global modelling education. It
examines the interplay between modelling education and various dimensions of the educational
landscape. Firstly, it delves deeply into the intersection of modelling education with interdisciplinary
STEM education, teacher education, lesson study, engineering, problem-solving and posing, and
creativity. Moreover, the book places a strong emphasis on the integration of modelling education
with foundational mathematical concepts including algebra, geometry, functions, and statistics,
demonstrating their integral role across elementary, secondary, and tertiary levels of mathematics
education. Furthermore, the book delves into the specific issues and considerations that shape
modelling education. It addresses critical pedagogical aspects, the integration of technology, and
cultural and contextual considerations. In essence, this book stands as a comprehensive guide that
not only surveys the recent advances in global modelling education but also offers invaluable
insights and practical guidance.
  how to make a mathematical model: Exploring Mathematical Modeling with Young Learners
Jennifer M. Suh, Megan H. Wickstrom, Lyn D. English, 2021-06-01 This book conceptualizes the
nature of mathematical modeling in the early grades from both teaching and learning perspectives.
Mathematical modeling provides a unique opportunity to engage elementary students in the creative
process of mathematizing their world. A diverse community of internationally known researchers
and practitioners share studies that advance the field with respect to the following themes: The
Nature of Mathematical Modeling in the Early Grades Content Knowledge and Pedagogy for
Mathematical Modeling Student Experiences as Modelers Teacher Education and Professional
Development in Modeling Experts in the field provide commentaries that extend and connect ideas
presented across chapters. This book is an invaluable resource in illustrating what all young children
can achieve with mathematical modeling and how we can support teachers and families in this
important work.
  how to make a mathematical model: Mathematical Modeling Mark M. Meerschaert,
2007-06-18 Mathematical Modeling, Third Edition is a general introduction to an increasingly crucial
topic for today's mathematicians. Unlike textbooks focused on one kind of mathematical model, this
book covers the broad spectrum of modeling problems, from optimization to dynamical systems to
stochastic processes. Mathematical modeling is the link between mathematics and the rest of the
world. Meerschaert shows how to refine a question, phrasing it in precise mathematical terms. Then
he encourages students to reverse the process, translating the mathematical solution back into a
comprehensible, useful answer to the original question. This textbook mirrors the process
professionals must follow in solving complex problems. Each chapter in this book is followed by a set
of challenging exercises. These exercises require significant effort on the part of the student, as well
as a certain amount of creativity. Meerschaert did not invent the problems in this book--they are real
problems, not designed to illustrate the use of any particular mathematical technique. Meerschaert's
emphasis on principles and general techniques offers students the mathematical background they
need to model problems in a wide range of disciplines. Increased support for instructors, including
MATLAB material New sections on time series analysis and diffusion models Additional problems
with international focus such as whale and dolphin populations, plus updated optimization problems
  how to make a mathematical model: A Primer on Mathematical Modelling Alfio Quarteroni,
Paola Gervasio, 2020-10-09 In this book we describe the magic world of mathematical models:
starting from real-life problems, we formulate them in terms of equations, transform equations into
algorithms and algorithms into programs to be executed on computers. A broad variety of examples
and exercises illustrate that properly designed models can, e.g.: predict the way the number of
dolphins in the Aeolian Sea will change as food availability and fishing activity vary; describe the
blood flow in a capillary network; calculate the PageRank of websites. This book also includes a
chapter with an elementary introduction to Octave, an open-source programming language widely



used in the scientific community. Octave functions and scripts for dealing with the problems
presented in the text can be downloaded from https://paola-gervasio.unibs.it/quarteroni-gervasio
This book is addressed to any student interested in learning how to construct and apply
mathematical models.
  how to make a mathematical model: MATHEMATICAL MODELS – Volume I Jerzy A. Filar,
Jacek B Krawczyk, 2009-09-19 Mathematical Models is a component of Encyclopedia of
Mathematical Sciences in the global Encyclopedia of Life Support Systems (EOLSS), which is an
integrated compendium of twenty one Encyclopedias. The Theme on Mathematical Models discusses
matters of great relevance to our world such as: Basic Principles of Mathematical Modeling;
Mathematical Models in Water Sciences; Mathematical Models in Energy Sciences; Mathematical
Models of Climate and Global Change; Infiltration and Ponding; Mathematical Models of Biology;
Mathematical Models in Medicine and Public Health; Mathematical Models of Society and
Development. These three volumes are aimed at the following five major target audiences:
University and College students Educators, Professional practitioners, Research personnel and
Policy analysts, managers, and decision makers and NGOs.
  how to make a mathematical model: Mathematical Modeling Christof Eck, Harald Garcke,
Peter Knabner, 2017-04-11 Mathematical models are the decisive tool to explain and predict
phenomena in the natural and engineering sciences. With this book readers will learn to derive
mathematical models which help to understand real world phenomena. At the same time a wealth of
important examples for the abstract concepts treated in the curriculum of mathematics degrees are
given. An essential feature of this book is that mathematical structures are used as an ordering
principle and not the fields of application. Methods from linear algebra, analysis and the theory of
ordinary and partial differential equations are thoroughly introduced and applied in the modeling
process. Examples of applications in the fields electrical networks, chemical reaction dynamics,
population dynamics, fluid dynamics, elasticity theory and crystal growth are treated
comprehensively.
  how to make a mathematical model: Applied Mathematics, Modeling and Computer
Simulation C.-H. Chen, 2022-02-25 The pervasiveness of computers in every field of science,
industry and everyday life has meant that applied mathematics, particularly in relation to modeling
and simulation, has become ever more important in recent years. This book presents the
proceedings of the 2021 International Conference on Applied Mathematics, Modeling and Computer
Simulation (AMMCS 2021), hosted in Wuhan, China, and held as a virtual event from 13 to 14
November 2021. The aim of the conference is to foster the knowledge and understanding of recent
advances across the broad fields of applied mathematics, modeling and computer simulation, and it
provides an annual platform for scholars and researchers to communicate important recent
developments in their areas of specialization to colleagues and other scientists in related disciplines.
This year more than 150 participants were able to exchange knowledge and discuss recent
developments via the conference. The book contains 115 peer-reviewed papers, selected from more
than 250 submissions and ranging from the theoretical and conceptual to the strongly pragmatic and
all addressing industrial best practice. Topics covered include mathematical modeling and
applications, engineering applications and scientific computations, and the simulation of intelligent
systems. Providing an overview of recent development and with a mix of practical experiences and
enlightening ideas, the book will be of interest to researchers and practitioners everywhere.
  how to make a mathematical model: A Concrete Approach to Mathematical Modelling Mike
Mesterton-Gibbons, 2011-02-14 WILEY-INTERSCIENCE PAPERBACK SERIES The
Wiley-Interscience Paperback Series consists ofselected books that have been made more accessible
to consumers inan effort to increase global appeal and general circulation. Withthese new
unabridged softcover volumes, Wiley hopes to extend thelives of these works by making them
available to future generationsof statisticians, mathematicians, and scientists. . . . [a] treasure house
of material for students and teachersalike . . . can be dipped into regularly for inspiration and
ideas.It deserves to become a classic. —London Times Higher Education Supplement The author



succeeds in his goal of serving the needs of theundergraduate population who want to see
mathematics in action, andthe mathematics used is extensive and provoking. —SIAM Review Each
chapter discusses a wealth of examples ranging from oldstandards . . . to novelty . . . each model is
developedcritically, analyzed critically, and assessed critically. —Mathematical Reviews A Concrete
Approach to Mathematical Modelling providesin-depth and systematic coverage of the art and
science ofmathematical modelling. Dr. Mesterton-Gibbons shows how themodelling process works
and includes fascinating examples fromvirtually every realm of human, machine, natural, and
cosmicactivity. Various models are found throughout the book, includinghow to determine how fast
cars drive through a tunnel, how manyworkers industry should employ, the length of a
supermarketcheckout line, and more. With detailed explanations, exercises, andexamples
demonstrating real-life applications in diverse fields,this book is the ultimate guide for students and
professionals inthe social sciences, life sciences, engineering, statistics,economics, politics, business
and management sciences, and everyother discipline in which mathematical modelling plays a role.
  how to make a mathematical model: Mathematical Modelling in Education Research
and Practice Gloria Ann Stillman, Werner Blum, Maria Salett Biembengut, 2015-07-20 In this
volume cultural, social and cognitive influences on the research and teaching of mathematical
modelling are explored from a variety of theoretical and practical perspectives. The authors of the
current volume are all members of the International Community of Teachers of Mathematical
Modelling and Applications, the peak research body in this field. A distinctive feature of this volume
is the high number of authors from South American countries. These authors bring quite a different
perspective to modelling than has been showcased in previous books in this series, in particular
from a cultural point of view. As well as recent international research, there is a strong emphasis on
pedagogical issues including those associated with technology and assessment, in the teaching and
learning of modelling. Applications at various levels of education are exemplified. The contributions
reflect common issues shared globally and represent emergent or on-going challenges.
  how to make a mathematical model: Mathematical Modeling and Simulation Kai Velten,
Dominik M. Schmidt, Katrin Kahlen, 2024-10-07 Learn to use modeling and simulation methods to
attack real-world problems, from physics to engineering, from life sciences to process engineering
Reviews of the first edition (2009): Perfectly fits introductory modeling courses [...] and is an
enjoyable reading in the first place. Highly recommended [...] —Zentralblatt MATH, European
Mathematical Society, 2009 This book differs from almost all other available modeling books in that
[the authors address] both mechanistic and statistical models as well as 'hybrid' models. [...] The
modeling range is enormous. —SIAM Society of Industrial and Applied Mathematics, USA, 2011 This
completely revised and substantially extended second edition answers the most important questions
in the field of modeling: What is a mathematical model? What types of models do exist? Which model
is appropriate for a particular problem? What are simulation, parameter estimation, and validation?
What kind of mathematical problems appear and how can these be efficiently solved using
professional free of charge open source software? The book addresses undergraduates and
practitioners alike. Although only basic knowledge of calculus and linear algebra is required, the
most important mathematical structures are discussed in sufficient detail, ranging from statistical
models to partial differential equations and accompanied by examples from biology, ecology,
economics, medicine, agricultural, chemical, electrical, mechanical, and process engineering. About
200 pages of additional material include a unique chapter on virtualization, Crash Courses on the
data analysis and programming languages R and Python and on the computer algebra language
Maxima, many new methods and examples scattered throughout the book and an update of all
software-related procedures and a comprehensive book software providing templates for typical
modeling tasks in thousands of code lines. The book software includes GmLinux, an operating
system specifically designed for this book providing preconfigured and ready-to-use installations of
OpenFOAM, Salome, FreeCAD/CfdOF workbench, ParaView, R, Maxima/wxMaxima, Python, Rstudio,
Quarto/Markdown and other free of charge open source software used in the book.
  how to make a mathematical model: Mathematical Modelling Techniques Rutherford



Aris, 2012-06-29 Engaging, elegantly written. — Applied Mathematical Modelling Mathematical
modelling is a highly useful methodology designed to enable mathematicians, physicists and other
scientists to formulate equations from a given nonmathematical situation. In this elegantly written
volume, a distinguished theoretical chemist and engineer sets down helpful rules not only for setting
up models but also for solving the mathematical problems they pose and for evaluating models. The
author begins with a discussion of the term model, followed by clearly presented examples of the
different types of models (finite, statistical, stochastic, etc.). He then goes on to discuss the
formulation of a model and how to manipulate it into its most responsive form. Along the way Dr.
Aris develops a delightful list of useful maxims for would-be modellers. In the final chapter he deals
not only with the empirical validation of models but also with the comparison of models among
themselves, as well as with the extension of a model beyond its original domain of validity. Filled
with numerous examples, this book includes three appendices offering further examples treated in
more detail. These concern longitudinal diffusion in a packed bed, the coated tube chromatograph
with Taylor diffusion and the stirred tank reactor. Six journal articles, a useful list of references and
subject and name indexes complete this indispensable, well-written guide. A most useful,
readable-and stimulating-book, to be read both for pleasure and for enlightenment. — Bulletin of the
Institute of Mathematics and Its Applications
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