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calculus for life sciences examples play a crucial role in understanding
various biological processes and phenomena. Calculus, with its focus on
change and motion, provides invaluable tools for modeling and analyzing
complex systems in life sciences. This article delves into several key
examples where calculus is applied, including population dynamics,
pharmacokinetics, and the modeling of biological systems. By exploring these
applications, we can appreciate how calculus not only enhances our
understanding of life sciences but also drives innovations in health and
medicine. The following sections will outline these examples in detail,
demonstrating the significance of calculus in real-world biological contexts.
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Introduction to Calculus in Life Sciences

Calculus is a branch of mathematics that deals with the concepts of
derivatives and integrals, and it is essential for understanding changes in
systems. In life sciences, calculus is utilized to model various phenomena,
helping researchers and practitioners analyze data and predict outcomes. The
application of calculus allows for a more profound comprehension of
biological processes, such as growth rates, changes in drug concentration,
and population dynamics. Understanding these concepts is essential for
students and professionals in fields like biology, medicine, and
environmental science.

One of the primary roles of calculus in life sciences is to provide a
quantitative framework for understanding how variables change over time. By
using calculus-based models, scientists can make predictions about biological
systems, leading to better decision-making in areas such as public health,
ecology, and pharmacology. The following sections will explore specific
examples that illustrate the practical applications of calculus in life
sciences.



Population Dynamics and Growth Models

Population dynamics is one of the most prominent fields where calculus plays
a critical role. The study of how populations change over time is essential
in ecology, conservation biology, and resource management. Calculus enables
scientists to model population growth using differential equations.

Exponential Growth Models

In many cases, populations can grow exponentially under ideal conditions. The
exponential growth model can be expressed with the equation:

P(t) = P0 e^(rt)

Where:

P(t) is the population at time t,

P0 is the initial population size,

r is the growth rate,

e is Euler's number (approximately 2.71828).

This model helps ecologists understand how populations can grow rapidly under
favorable conditions, but it also highlights the limitations imposed by
resources and environmental factors. As populations grow, they may encounter
limiting factors, leading to logistic growth patterns.

Logistic Growth Models

Logistic growth is represented by the equation:

P(t) = K / (1 + ((K - P0) / P0) e^(-rt))

Where:

K is the carrying capacity of the environment.

This model demonstrates how populations grow rapidly at first but slow down



as they approach the carrying capacity due to limited resources.
Understanding these models is crucial for conservation efforts and managing
wildlife resources.

Pharmacokinetics: Drug Concentration Over Time

Pharmacokinetics is another area where calculus is essential. It studies how
drugs move through the body over time, including absorption, distribution,
metabolism, and excretion. Calculus helps model the concentration of a drug
in the bloodstream as a function of time.

First-Order Kinetics

Many drugs follow first-order kinetics, where the rate of change of drug
concentration is proportional to the concentration itself. This can be
expressed using the differential equation:

dC/dt = -kC

Where:

C is the concentration of the drug, and

k is the elimination rate constant.

Solving this differential equation gives us the exponential decay function:

C(t) = C0 e^(-kt)

This equation is instrumental in determining how long a drug remains
effective in the bloodstream, helping healthcare providers make informed
decisions about dosing regimens.

Half-Life Calculations

The half-life of a drug, the time it takes for the concentration to reduce to
half its initial value, is a critical concept in pharmacokinetics. It can be
calculated using:

t1/2 = ln(2) / k



Understanding the half-life is vital for ensuring therapeutic effectiveness
and minimizing toxicity in patients.

Modeling Disease Spread with Calculus

Calculus also plays a significant role in epidemiology, particularly in
modeling the spread of infectious diseases. Understanding how diseases spread
through populations is crucial for public health interventions.

The SIR Model

The SIR model divides the population into three compartments: Susceptible
(S), Infected (I), and Recovered (R). The dynamics of the disease can be
described using the following set of differential equations:

dS/dt = -βSI

dI/dt = βSI - γI

dR/dt = γI

Where:

β is the transmission rate,

γ is the recovery rate.

Using these equations, epidemiologists can predict the course of an outbreak
and evaluate the potential impact of interventions, such as vaccination or
social distancing.

Applications in Public Health

By applying calculus-based models, public health officials can make data-
driven decisions to mitigate the spread of diseases, allocate resources
effectively, and implement timely responses during outbreaks.



Applications of Calculus in Neural Activity

In neuroscience, calculus is used to model the electrical activity of neurons
and the transmission of signals in the brain. Understanding these processes
is vital for advancing knowledge in mental health and neurological disorders.

Action Potentials and Rate of Change

Neurons communicate through action potentials, which are rapid changes in
membrane potential. The mathematical modeling of these changes often involves
differential equations that describe how voltage changes over time.

For example, the Hodgkin-Huxley model, which describes the initiation and
propagation of action potentials, includes equations that describe the rates
of ion flow across the neuronal membrane. These models are complex but
provide insights into neuronal behavior and the effects of drugs that alter
neural activity.

Neural Networks and Calculus

Calculus is also foundational in understanding artificial neural networks,
which are inspired by biological neural networks. Gradient descent, a method
used to optimize neural networks, relies heavily on derivatives to minimize
error functions and improve model performance.

Conclusion

Calculus for life sciences examples highlights the importance of mathematical
modeling in understanding complex biological systems. From population
dynamics to pharmacokinetics and disease modeling, calculus provides the
tools necessary to analyze change and predict outcomes. These applications
not only enhance academic knowledge but also have profound implications for
public health, environmental management, and medical advancements. By
continuing to integrate calculus into life sciences education and research,
we can foster innovation and improve our understanding of the intricate
systems that govern life.

Q: What are some real-world applications of calculus



in life sciences?
A: Real-world applications of calculus in life sciences include modeling
population growth, understanding drug concentration over time in
pharmacokinetics, and analyzing the spread of infectious diseases using
epidemiological models.

Q: How does calculus help in understanding
population dynamics?
A: Calculus helps in understanding population dynamics by providing
mathematical models, such as exponential and logistic growth models, which
describe how populations change over time based on factors like birth and
death rates.

Q: What is the SIR model in epidemiology?
A: The SIR model is a mathematical model that divides a population into three
compartments: Susceptible, Infected, and Recovered. It uses differential
equations to describe how individuals move between these states and helps
predict the course of infectious diseases.

Q: How is calculus used in pharmacokinetics?
A: In pharmacokinetics, calculus is used to model the concentration of drugs
in the bloodstream over time, allowing for calculations of drug half-lives
and understanding how drugs are absorbed and eliminated from the body.

Q: Can calculus be applied to neural activity
modeling?
A: Yes, calculus is applied in modeling neural activity through differential
equations that describe action potentials and electrical signals in neurons,
helping to understand brain function and disorders.
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  calculus for life sciences examples: Mathematics for the Life Sciences Erin N. Bodine,
Suzanne Lenhart, Louis J. Gross, 2014-08-17 An accessible undergraduate textbook on the essential
math concepts used in the life sciences The life sciences deal with a vast array of problems at
different spatial, temporal, and organizational scales. The mathematics necessary to describe,
model, and analyze these problems is similarly diverse, incorporating quantitative techniques that
are rarely taught in standard undergraduate courses. This textbook provides an accessible
introduction to these critical mathematical concepts, linking them to biological observation and
theory while also presenting the computational tools needed to address problems not readily
investigated using mathematics alone. Proven in the classroom and requiring only a background in
high school math, Mathematics for the Life Sciences doesn't just focus on calculus as do most other
textbooks on the subject. It covers deterministic methods and those that incorporate uncertainty,
problems in discrete and continuous time, probability, graphing and data analysis, matrix modeling,
difference equations, differential equations, and much more. The book uses MATLAB throughout,
explaining how to use it, write code, and connect models to data in examples chosen from across the
life sciences. Provides undergraduate life science students with a succinct overview of major
mathematical concepts that are essential for modern biology Covers all the major quantitative
concepts that national reports have identified as the ideal components of an entry-level course for
life science students Provides good background for the MCAT, which now includes data-based and
statistical reasoning Explicitly links data and math modeling Includes end-of-chapter homework
problems, end-of-unit student projects, and select answers to homework problems Uses MATLAB
throughout, and MATLAB m-files with an R supplement are available online Prepares students to
read with comprehension the growing quantitative literature across the life sciences A solutions
manual for professors and an illustration package is available
  calculus for life sciences examples: Student Solutions Manual to accompany Calculus
for Life Sciences, First Edition Sebastian J. Schreiber, 2014-02-10
  calculus for life sciences examples: Calculus for The Life Sciences Sebastian J. Schreiber,
Karl J. Smith, Wayne M. Getz, 2014-03-27 Authored by two distinguished researchers/teachers and
an experiences, successful textbook author, Calculus for Life Sciences is a valuable resource for Life
Science courses. As life-science departments increase the math requirements for their majors, there
is a need for greater mathematic knowledge among students. This text balances rigorous
mathematical training with extensive modeling of biological problems. The biological examples from
health science, ecology, microbiology, genetics, and other domains, many based on cited data, are
key features of this text.
  calculus for life sciences examples: Calculus for the Life Sciences Raymond N. Greenwell,
Nathan P. Ritchey, Margaret L. Lial, 2015 Normal 0 false false false For freshman/sophomore, 1-2
semester or 2-3 quarter courses covering calculus for students in life sciences. Calculus for the Life
Sciences features interesting, relevant applications that motivate students and highlight the utility of
mathematics for the life sciences. This edition also features new ways to engage students with the
material, such as Your Turn exercises. The MyMathLab(R) course for the text provides online
homework supported by learning resources such as video tutorials, algebra help, and step-by-step
examples. Teaching and Learning Experience This program will provide a better teaching and
learning experience. Here's how: Personalized help with MyMathLab: MyMathLab delivers proven
results by personalizing the learning process. Motivation: Students constantly see the math applied
to the life sciences. Built for student success: Proven pedagogy, robust exercise sets, and
comprehensive end-of-chapter material help students succeed in the course.
  calculus for life sciences examples: Calculus for the Life Sciences: A Modeling
Approach James L. Cornette, Ralph A. Ackerman, 2019-05-25 Calculus for the Life Sciences is an
entire reimagining of the standard calculus sequence with the needs of life science students as the
fundamental organizing principle. Those needs, according to the National Academy of Science,
include: the mathematical concepts of change, modeling, equilibria and stability, structure of a



system, interactions among components, data and measurement, visualization, and algorithms. This
book addresses, in a deep and significant way, every concept on that list. The book begins with a
primer on modeling in the biological realm and biological modeling is the theme and frame for the
entire book. The authors build models of bacterial growth, light penetration through a column of
water, and dynamics of a colony of mold in the first few pages. In each case there is actual data that
needs fitting. In the case of the mold colony that data is a set of photographs of the colony growing
on a ruled sheet of graph paper and the students need to make their own approximations.
Fundamental questions about the nature of mathematical modeling—trying to approximate a
real-world phenomenon with an equation—are all laid out for the students to wrestle with. The
authors have produced a beautifully written introduction to the uses of mathematics in the life
sciences. The exposition is crystalline, the problems are overwhelmingly from biology and
interesting and rich, and the emphasis on modeling is pervasive. An instructor's manual for this title
is available electronically to those instructors who have adopted the textbook for classroom use.
Please send email to textbooks@ams.org for more information. Online question content and
interactive step-by-step tutorials are available for this title in WebAssign. WebAssign is a leading
provider of online instructional tools for both faculty and students.
  calculus for life sciences examples: Undergraduate Mathematics for the Life Sciences Glenn
Ledder, Jenna P. Carpenter, Timothy D. Comar, 2013 There is a gap between the extensive
mathematics background that is beneficial to biologists and the minimal mathematics background
biology students acquire in their courses. The result is an undergraduate education in biology with
very little quantitative content. New mathematics courses must be devised with the needs of biology
students in mind. In this volume, authors from a variety of institutions address some of the problems
involved in reforming mathematics curricula for biology students. The problems are sorted into three
themes: Models, Processes, and Directions. It is difficult for mathematicians to generate curriculum
ideas for the training of biologists so a number of the curriculum models that have been introduced
at various institutions comprise the Models section. Processes deals with taking that great course
and making sure it is institutionalized in both the biology department (as a requirement) and in the
mathematics department (as a course that will live on even if the creator of the course is no longer
on the faculty). Directions looks to the future, with each paper laying out a case for pedagogical
developments that the authors would like to see.
  calculus for life sciences examples: Calculus for Biology and Medicine Claudia Neuhauser,
2000 For a two-semester course in Calculus for Life Sciences. The first calculus text that adequately
addresses the special needs of students in the biological sciences, this volume teaches calculus in
the biology context without compromising the level of regular calculus. It is a essentially a calculus
text, written so that a math professor without a biology background can teach from it successfully.
The material is organized in the standard way and explains how the different concepts are logically
related. Each new concept is typically introduced with a biological example; the concept is then
developed without the biological context and then the concept is tied into additional biological
examples. This allows students to first see why a certain concept is important, then lets them focus
on how to use the concepts without getting distracted by applications, and then, once students feel
more comfortable with the concepts, it revisits the biological applications to make sure that they can
apply the concepts. The text features exceptionally detailed, step-by-step, worked-out examples and
a variety of problems, including an unusually large number of word problems in a biological context.
  calculus for life sciences examples: Mathematics for the Life Sciences Erin N. Bodine,
Suzanne Lenhart, Louis J. Gross, 2014-08-17 An accessible undergraduate textbook on the essential
math concepts used in the life sciences The life sciences deal with a vast array of problems at
different spatial, temporal, and organizational scales. The mathematics necessary to describe,
model, and analyze these problems is similarly diverse, incorporating quantitative techniques that
are rarely taught in standard undergraduate courses. This textbook provides an accessible
introduction to these critical mathematical concepts, linking them to biological observation and
theory while also presenting the computational tools needed to address problems not readily



investigated using mathematics alone. Proven in the classroom and requiring only a background in
high school math, Mathematics for the Life Sciences doesn't just focus on calculus as do most other
textbooks on the subject. It covers deterministic methods and those that incorporate uncertainty,
problems in discrete and continuous time, probability, graphing and data analysis, matrix modeling,
difference equations, differential equations, and much more. The book uses MATLAB throughout,
explaining how to use it, write code, and connect models to data in examples chosen from across the
life sciences. Provides undergraduate life science students with a succinct overview of major
mathematical concepts that are essential for modern biology Covers all the major quantitative
concepts that national reports have identified as the ideal components of an entry-level course for
life science students Provides good background for the MCAT, which now includes data-based and
statistical reasoning Explicitly links data and math modeling Includes end-of-chapter homework
problems, end-of-unit student projects, and select answers to homework problems Uses MATLAB
throughout, and MATLAB m-files with an R supplement are available online Prepares students to
read with comprehension the growing quantitative literature across the life sciences A solutions
manual for professors and an illustration package is available
  calculus for life sciences examples: University Physics for the Physical and Life
Sciences Philip R. Kesten, David L. Tauck, 2012-06-08 Authors Philip R. Kesten and David L. Tauck
take a fresh and innovative approach to the university physics (calculus-based) course. They
combine their experience teaching physics (Kesten) and biology (Tauck) to create a text that
engages students by using biological and medical applications and examples to illustrate key
concepts. University Physics for the Physical and Life Sciences teaches the fundamentals of
introductory physics, while weaving in formative physiology, biomedical, and life science topics to
help students connect physics to living systems. The authors help life science and pre-med students
develop a deeper appreciation for why physics is important to their future work and daily lives. With
its thorough coverage of concepts and problem-solving strategies, University Physics for the Physical
and Life Sciences can also be used as a novel approach to teaching physics to engineers and
scientists or for a more rigorous approach to teaching the college physics (algebra-based) course.
University Physics for the Physical and Life Sciences utilizes six key features to help students learn
the principle concepts of university physics: • A seamless blend of physics and physiology with
interesting examples of physics in students’ lives, • A strong focus on developing problem-solving
skills (Set Up, Solve, and Reflect problem-solving strategy), • Conceptual questions (Got the
Concept) built into the flow of the text, • Estimate It! problems that allow students to practice
important estimation skills • Special attention to common misconceptions that often plague
students, and • Detailed artwork designed to promote visual learning Volume I: 1-4292-0493-1
Volume II: 1-4292-8982-1
  calculus for life sciences examples: Modeling Life Alan Garfinkel, Jane Shevtsov, Yina Guo,
2017-09-06 This book develops the mathematical tools essential for students in the life sciences to
describe interacting systems and predict their behavior. From predator-prey populations in an
ecosystem, to hormone regulation within the body, the natural world abounds in dynamical systems
that affect us profoundly. Complex feedback relations and counter-intuitive responses are common
in nature; this book develops the quantitative skills needed to explore these interactions. Differential
equations are the natural mathematical tool for quantifying change, and are the driving force
throughout this book. The use of Euler’s method makes nonlinear examples tractable and accessible
to a broad spectrum of early-stage undergraduates, thus providing a practical alternative to the
procedural approach of a traditional Calculus curriculum. Tools are developed within numerous,
relevant examples, with an emphasis on the construction, evaluation, and interpretation of
mathematical models throughout. Encountering these concepts in context, students learn not only
quantitative techniques, but how to bridge between biological and mathematical ways of thinking.
Examples range broadly, exploring the dynamics of neurons and the immune system, through to
population dynamics and the Google PageRank algorithm. Each scenario relies only on an interest in
the natural world; no biological expertise is assumed of student or instructor. Building on a single



prerequisite of Precalculus, the book suits a two-quarter sequence for first or second year
undergraduates, and meets the mathematical requirements of medical school entry. The later
material provides opportunities for more advanced students in both mathematics and life sciences to
revisit theoretical knowledge in a rich, real-world framework. In all cases, the focus is clear: how
does the math help us understand the science?
  calculus for life sciences examples: Mosaic , 1991
  calculus for life sciences examples: Physics of the Life Sciences Jay Newman, 2010-03-23
Each chapter has three types of learning aides for students: open-ended questions, multiple-choice
questions, and quantitative problems. There is an average of about 50 per chapter. There are also a
number of worked examples in the chapters, averaging over 5 per chapter, and almost 600 photos
and line drawings.
  calculus for life sciences examples: Modeling and Simulation in Medicine and the Life
Sciences Frank C. Hoppensteadt, Charles S. Peskin, 2012-12-06 Mathematics in Medicine and the
Life Sciences grew from lectures given by the authors at New York University, the University of
Utah, and Michigan State University. The material is written for students who have had but one term
of calculus, but it contains material that can be used in modeling courses in applied mathematics at
all levels through early graduate courses. Numerous exercises are given as well, and solutions to
selected exercises are included. Numerous illustrations depict physiological processes, population
biology phenomena, models of them, and the results of computer simulations. Mathematical models
and methods are becoming increasingly important in medicine and the life sciences. This book
provides an introduction to a wide diversity of problems ranging from population phenomena to
demographics, genetics, epidemics and dispersal; in physiological processes, including the
circulation, gas exchange in the lungs, control of cell volume, the renal counter-current multiplier
mechanism, and muscle mechanics; to mechanisms of neural control. Each chapter is graded in
difficulty, so a reading of the first parts of each provides an elementary introduction to the processes
and their models. Materials that deal with the same topics but in greater depth are included later.
Finally, exercises and some solutions are given to test the reader on important parts of the material
in the text, or to lead the reader to the discovery of interesting extensions of that material.
  calculus for life sciences examples: Introductory Physics for the Life Sciences Simon
Mochrie, Claudia De Grandi, 2023-04-05 This classroom-tested textbook is an innovative,
comprehensive, and forward-looking introductory undergraduate physics course. While it clearly
explains physical principles and equips the student with a full range of quantitative tools and
methods, the material is firmly grounded in biological relevance and is brought to life with plenty of
biological examples throughout. It is designed to be a self-contained text for a two-semester
sequence of introductory physics for biology and premedical students, covering kinematics and
Newton’s laws, energy, probability, diffusion, rates of change, statistical mechanics, fluids,
vibrations, waves, electromagnetism, and optics. Each chapter begins with learning goals, and
concludes with a summary of core competencies, allowing for seamless incorporation into the
classroom. In addition, each chapter is replete with a wide selection of creative and often surprising
examples, activities, computational tasks, and exercises, many of which are inspired by current
research topics, making cutting-edge biological physics accessible to the student.
  calculus for life sciences examples: Evolution Equations: Applications to Physics, Industry,
Life Sciences and Economics Mimmo Iannelli, Gunter Lumer, 2012-12-06 The seventh International
Conference on Evolution Equations and their main areas of Applications (where the emphasis
evolves as time and problems change) was held October 30 to November 4 at the CIRM (Centro
Internazionale per la Ricerca Matematica) in Trento, Italy. In keeping with the basic principles and
the recent tendencies governing these International Conferences, it brought together many of the
world's leading experts in the fields mentioned, with particular effort on facilitating the interaction
of established scientists and emerging young promising researchers, as well as the interaction of
pure and applied specialists. In the latter directions, emphasis was extended here to include in
addition to Physical and Life Sciences, also Industry and Economics. Topics among the recent



advances treated here concern new developments in: moving boundary problems, asymptotics in
non-linear Volterra equations and other asymptotics related developments, Poincare inequality on
stratified sets, time operator and Markov processes in physics related advances, behavior of granu
lar matter, stochastic aspects of Hamilton-Jacobi-Bellman equation, very general Paley-Wiener
results applied to both classical and generalized functions, Ornstein Uhlenbeck operators and
processes, quasilinear PDEs with memory operators, semi-group approach in economics (pricing
theory) and other semi-group related developments, convolution-evolution equation in aeroelasticity,
new developments in the study of age-structured models, new developments in maximal regularity.
  calculus for life sciences examples: Multiscale Problems in the Life Sciences Jacek
Banasiak, Jacek Miekisz, 2008-05-30 The aim of this volume that presents lectures given at a joint
CIME and Banach Center Summer School, is to offer a broad presentation of a class of updated
methods providing a mathematical framework for the development of a hierarchy of models of
complex systems in the natural sciences, with a special attention to biology and medicine. Mastering
complexity implies sharing different tools requiring much higher level of communication between
different mathematical and scientific schools, for solving classes of problems of the same nature.
Today more than ever, one of the most important challenges derives from the need to bridge parts of
a system evolving at different time and space scales, especially with respect to computational
affordability. As a result the content has a rather general character; the main role is played by
stochastic processes, positive semigroups, asymptotic analysis, kinetic theory, continuum theory,
and game theory.
  calculus for life sciences examples: Mathematical Methods for Life Sciences Cinzia Bisi, Rita
Fioresi, 2024-01-19 Mathematical Methods for Life Sciences introduces calculus, and other key
mathematical methods, to students from applied sciences (biology, biotechnology, chemistry,
pharmacology, material science, etc). Special attention is paid to real-world applications, and for
every concept, many concrete examples are provided. The book does not aim to enable students to
prove theorems and construct elaborate proofs, but rather to leave students with a clear
understanding of the practical mathematics behind the power of optimization, dynamical systems,
and all the predictive tools these theories give rise to. Features No prerequisites beyond high school
algebra and geometry Could serve as the primary text for a first-year course in mathematical
methods for biology, biotechnology, or other life sciences Easy to read: the students may skip all the
proofs and go directly to key examples and applications
  calculus for life sciences examples: The Social Impulse Jaime A. Pineda, Ph.D., 2022-07-22
This book is an exploration of the integration-differentiation dynamics that result in a drive, or
impulse, toward human sociality, arguing that our need to connect with other people is as
fundamental as our need for food and shelter. In The Social Impulse: The Evolution and
Neuroscience of What Brings Us Together, Jaime Pineda presents the evidence that social cohesion
is a complementary force to natural selection, the Darwinian drive for differentiation and diversity.
The book addresses the distinctive aspects of social behavior that arise from integration principles
and seeks to answer the following questions: (1) Why does social cohesion arise? (2) What is the
history of social dynamics? (3) How does social cohesion work? (4) When do the developmental
aspects of social dynamics arise? A final section of the book addresses the value of sociality and
social cohesion. By exploring the differences, similarities, and, most important, the interactivity
between natural selection and social cohesion, this unique book provides a wealth of interesting,
challenging, and unexpected insights.
  calculus for life sciences examples: Mathematical Modeling the Life Sciences N. G.
Cogan, 2022-09-09 The purpose of this unique textbook is to bridge the gap between the need for
numerical solutions to modeling techniques through computer simulations to develop skill in
employing sensitivity analysis to biological and life sciences applications. The underpinning
mathematics is minimalized. The focus is on the consequences, implementation, and application.
Historical context motivates the models. An understanding of the earliest models provides insight
into more complicated ones. While the text avoids getting mired in the details of numerical analysis,



it demonstrates how to use numerical methods and provides core codes that can be readily altered
to fit a variety of situations. Numerical scripts in both Python and MATLAB® are included. Python is
compiled in Jupyter Notebook to aid classroom use. Additionally, codes are organized and available
online. One of the most important skills requiring the use of computer simulations is sensitivity
analysis. Sensitivity analysis is increasingly used in biomathematics. There are numerous pitfalls to
using sensitivity analysis and therefore a need for exposure to worked examples in order to
successfully transfer their use from mathematicians to biologists. The interconnections between
mathematics and the life sciences have an extensive history. This book offers a new approach to
using mathematics to model applications using computers, to employ numerical methods, and takes
students a step further into the realm of sensitivity analysis. With some guidance and practice, the
reader will have a new and incredibly powerful tool to use.
https://www.math.fsu.edu/~cogan/Book/Codes/Codes.html
  calculus for life sciences examples: Earth and Mind II Kim A. Kastens, Cathryn A. Manduca,
2012 Articles refer to teaching at various different levels from kindergarten to graduate school, with
sections on teaching: geologic time, space, complex systems, and field-work. Each section includes
an introduction, a thematic paper, and commentaries.
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