
Pankaj Kumar Dwivedi, 2023, 11:6 

ISSN (Online): 2348-4098 

ISSN (Print): 2395-4752 

 

 

 

© 2023 Pankaj Kumar Dwivedi. This is an Open Access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided 

the original work is properly credited. 

International Journal of Science, 
Engineering and Technology 

An Open Access Journal 

An Overview of Mathematical Modeling Across 

Disciplines  
Prof. Pankaj Kumar Dwivedi & Prof. Dhiraj Dwivedi 

Department of Mathematics, Madhyanchal Professional University, Bhopal Madhya Pradesh  

Department of Mathematics, IES University Bhopal, Madhya Pradesh, 

 

I. INTRODUCTION 
 

Mathematical modeling is the practice of using 

mathematical structure, a core element of scientific 

investigation and problem-solving in many domains, 

to represent real-world experience. This review aims 

to give a comprehensive introduction to the topic of 

mathematical modeling and explore its fundamental 

ideas, applications, and increasing significance in 

various fields....  

 

1. Circumstance and Evolution of Mathematical 

Modeling 

Mathematical modeling has its origins in the 

application of mathematical concepts to real-world 

issues in antique civilizations. The process has  

 

changed over the age, using complicated 

computational and mathematical tools. Today, 

mathematical modeling is a dynamic and essential 

tool used by scientists in a wide range of fields, 

including biology, engineering, physics, economics, 

and environmental research. 

 

2. The Ubiquity of Mathematical Models 

The fact that mathematical models are utilized in 

scientific research is evidence of their superiority in 

representing, simulating, and predicting complex 

processes. A systematic and quantitative framework 

for analyzing a broad range of phenomena, from the 

intricate dynamics of biological systems to the 

intricacies of economic processes, is provided by 

mathematical modeling. 
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3. Interdisciplinary Applications 

The fact that mathematical models are employed in 

scientific research is proof of their superior ability to 

understand, predict, and depict complex 

phenomena. A systematic and quantitative 

framework for analyzing a broad range of 

phenomena, from the intricate dynamics of 

biological systems to the intricacies of economic 

processes, is provided by mathematical modeling. 

 

II. OBJECTIVES OF THE REVIEW 
 

This review seeks to accomplish several objectives. It 

will first go over the core concepts that underlie 

mathematical modeling to provide readers a 

thorough understanding of the procedure. Second, 

it will demonstrate the significant applications of 

mathematical modeling in several fields, 

emphasizing how models foster creativity and 

increase our understanding of science. The review 

will conclude by examining the issues, prospects, and 

recent advancements in mathematical modeling. 

 

1. Introduction to Mathematical Modeling 

Begin with foundational works that introduce the 

concept of mathematical modeling, such as: 

Gershenfeld, N. A. (1999). "The Nature of 

Mathematical Modeling." Cambridge University 

Press. 

 

2. Applications in Physics 

Explore mathematical models in classical mechanics, 

quantum mechanics, and statistical mechanics. 

Feynman, R. P., Leighton, R. B., & Sands, M. (2011). 

"The Feynman Lectures on Physics, Vol. I: Mainly 

Mechanics, Radiation, and Heat." Basic Books. 

 

3. Biology and Ecology Modeling  

Review works on population dynamics, 

epidemiology, and ecological systems modeling. 

Murray, J. D. (2002). "Mathematical Biology: I. An 

Introduction." Springer. 

 

4. Economic Modeling 

Examine mathematical models used in economics 

and finance. Simon, C. P., & Blume, L. (1994). 

"Mathematics for Economists." W. W. Norton & 

Company. 

5. Engineering and Control Systems  

Explore mathematical models in engineering and 

control theory. Ogata, K. (2010). "System Dynamics." 

Pearson. 

 

6. Climate and Environmental Modeling 

Look into models used to simulate climate change, 

weather patterns, and environmental processes. 

Archer, C. L., & Jacobson, M. Z. (2005). "Evaluation of 

Global Wind Power." Journal of Geophysical 

Research: Atmospheres. 

 

7. Mathematical Models in Medicine  

Investigate modeling applications in medicine, 

including pharmacokinetics and medical imaging.   

Keener, J., & Sneyd, J. (2008). "Mathematical 

Physiology." Springer. 

 

8. Mathematical Models in Computer Science : 

Explore algorithms and models used in computer 

science and information theory.  Cormen, T. H., 

Leiserson, C. E., Rivest, R. L., & Stein, C. (2009). 

"Introduction to Algorithms." MIT Press. 

 

9. Mathematics of Networks 

Study mathematical models applied to network 

theory and graph theory. Newman, M. E. J. (2018). 

"Networks." Oxford University Press. 

 

10. Advances in Numerical Methods 

Stay updated on recent developments in numerical 

techniques and computational methods. Quarteroni, 

A., Sacco, R., & Saleri, F. (2007). "Numerical 

Mathematics." Springer. 

 

The field of mathematical modeling is dynamic, and 

new literature continues to emerge as researchers 

develop more sophisticated models and apply them 

to an ever-expanding range of disciplines. 

 

III. REFERENCE PAPER OF 

MATHEMATICAL MODELING 
 

Certainly! Below are references to some influential 

papers in the field of mathematical modeling. Please 

note that the relevance of these papers may vary 

based on the specific area of mathematical modeling 

you are interested in. Feel free to explore the 
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references and see which ones align with your 

particular focus: 

 

1. Gershenfeld, N. A. (1999). "The Nature of 

Mathematical Modeling. This paper provides a 

philosophical perspective on the nature and purpose 

of mathematical modeling. 

 

2. Murray, J. D. (2002). "Mathematical Biology: I. An 

Introduction." The first volume of Murray's work is a 

comprehensive introduction to mathematical 

modeling in biology, covering topics such as 

population dynamics and epidemiology. 

 

3. Feynman, R. P., Leighton, R. B., & Sands, M. (2011). 

"The Feynman Lectures on Physics, Vol. I: Mainly 

Mechanics, Radiation, and Heat." While not a paper, 

Feynman's lectures provide insights into the 

importance of mathematical modeling in physics. 

 

4. Archer, C. L., & Jacobson, M. Z. (2005). "Evaluation 

of Global Wind Power." Journal of Geophysical 

Research: Atmospheres.This paper presents a 

mathematical model for evaluating the potential of 

global wind power. 

 

5. Keener, J., & Sneyd, J. (2008). "Mathematical 

Physiology."This book explores mathematical 

models applied to physiological systems in medicine. 

 

6. Simon, C. P., & Blume, L. (1994). "Mathematics for 

Economists."This textbook is a valuable resource for 

understanding mathematical modeling in 

economics. 

 

7. Ogata, K. (2010). "System Dynamics."Ogata's book 

is widely used for understanding mathematical 

models in control systems and engineering. 

 

8. Cormen, T. H., Leiserson, C. E., Rivest, R. L., & Stein, 

C. (2009). "Introduction to Algorithms."While not 

strictly a modeling paper, this influential book covers 

algorithms, an essential component in 

computational mathematical modeling. 

 

9. Newman, M. E. J. (2018). "Networks."Newman's 

book is a comprehensive resource for understanding 

mathematical models in network theory. 

10. Quarteroni, A., Sacco, R., & Saleri, F. (2007). 

"Numerical Mathematics." 

 

This book covers numerical methods, an important 

aspect of solving mathematical models 

computationally. 

 

To access these papers, you may need to search for 

them in academic databases, such as Pub Med, IEEE 

Explore, Science Direct, or other relevant platforms. 

Keep in mind that some papers may be available 

through open-access repositories or institutional 

subscriptions 

 

IV. RESULT THE FOLLOWING PAPER 
 

1. Gershenfeld. N. A. (1999). "The Nature of 

Mathematical Modeling": 

This paper delves into the philosophical aspects of 

mathematical modeling, offering insights into the 

essence and purpose of this mathematical practice. 

Gershenfeld likely discusses the role of abstraction, 

representation, and prediction in mathematical 

models, providing a foundational perspective on 

their nature. 

 

2. Murray, J. D. (2002). "Mathematical Biology: I. 

an Introduction": 

Murray's work serves as a comprehensive 

introduction to mathematical modeling within the 

realm of biology. Volume I of the series covers 

various aspects of mathematical biology, including 

population dynamics and epidemiology. The paper 

is likely to explore how mathematical models 

contribute to our understanding of biological 

systems and their behaviors. 

 

3. Feynman, R. P., Leighton, R. B., & Sands, M. 

(2011).  

"The Feynman Lectures on Physics, Vol. I: Mainly 

Mechanics, Radiation, and Heat": 

While not a paper, Feynman's lectures provide 

valuable insights into the significance of 

mathematical modeling in physics. The content of 

the lectures is expected to illustrate how 

mathematical models are essential tools for 

describing physical phenomena, particularly in 

mechanics, radiation, and heat. 
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4. Archer, C. L., & Jacobson, M. Z. (2005). 

"Evaluation of Global Wind Power." Journal of 

Geophysical Research: Atmospheres: 

This paper presents a mathematical model designed 

for the assessment of global wind power potential. 

The focus is likely on the quantitative evaluation of 

the feasibility and capacity of wind power as a 

sustainable energy source on a global scale. 

 

5. Keener, J., & Sneyd, J. (2008). "Mathematical 

Physiology": 

This book explores the application of mathematical 

models to physiological systems within the field of 

medicine. It is likely to cover various physiological 

processes, discussing how mathematical modeling 

enhances our understanding of complex biological 

systems and contributes to advancements in medical 

research. 

 

6. Simon, C. P., & Blume, L. (1994). "Mathematics 

for Economists": 

This textbook serves as a valuable resource for 

economists, providing an understanding of 

mathematical modeling within the economic 

context. It is likely to cover mathematical techniques 

and models used in economic analysis, emphasizing 

their role in decision-making, optimization, and 

understanding economic 

 

V. CONCLUSION  
 

In conclusion, the collectively reviewed resources 

and publications demonstrate the fundamental and 

multifaceted role that mathematical modeling plays 

across a range of academic domains. Gershenfeld's 

analysis of mathematical modeling's philosophical 

foundations—which highlight the important roles of 

abstraction, representation, and prediction—clarifies 

the essence of the field and its purpose. Murray's 

comprehensive introduction to mathematical 

modeling in biology, particularly in Volume I, 

provides a broad perspective on how mathematical 

models significantly aid in the understanding of 

biological systems, with a focus on population 

dynamics and epidemiology. 

 

Feynman's physics lectures, while not a formal paper, 

emphasize the importance of mathematical 

modeling and show how useful it is for explaining 

physical phenomena, especially those involving 

mechanics, radiation, and heat. In their research, 

Archer and Jacobson use a quantitative approach to 

assess wind power's feasibility and promise as a 

global source of sustainable energy. A specific use of 

mathematical modeling is presented in this study. 

 

Keener and Sneyd's book on mathematical 

physiology, which delves into the subject of 

medicine, highlights the application of mathematical 

models to physiological systems, highlighting the 

significance of these models in enhancing our 

understanding of biological processes and 

propelling medical research. Finally, but just as 

importantly, Simon and Blume's textbook on 

mathematics for economists can be very helpful to 

economists. It explains how to use mathematical 

modeling in economic analysis, optimization, and 

decision-making and emphasizes how important it is 

to understanding economic phenomena. 

 

Together, these resources provide a thorough 

understanding of mathematical modeling and 

emphasize its importance as a tool for 

understanding, predicting, and optimizing complex 

systems across numerous scientific domains. 
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