derivatives explained calculus

derivatives explained calculus are fundamental concepts in mathematics,
particularly in the field of calculus. They represent the rate at which a
function is changing at any given point and are crucial for understanding
various applications in science, engineering, and economics. This article
will delve into the concept of derivatives, explaining their definition,
calculation methods, and significance in real-world applications. We will
explore the rules of differentiation, applications of derivatives, and common
misconceptions. By the end of this article, readers will have a comprehensive
understanding of derivatives and their role in calculus.
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Introduction to Derivatives

In calculus, a derivative is a measure of how a function changes as its input
changes. In simple terms, it quantifies the rate of change or slope of the
function at any given point. This concept is not only pivotal in mathematics
but also in various fields such as physics, where it describes motion, or
economics, where it can represent cost changes. Understanding derivatives
involves grasping both the geometric and algebraic interpretations, which
together provide a robust framework for analyzing functional behavior.

Derivatives can be understood through the lens of limits, as they are defined
as the limit of the average rate of change of a function as the interval
approaches zero. This foundational aspect links derivatives intimately with
the concept of continuity and smoothness of functions. Exploring derivatives
leads to a deeper comprehension of the behaviors of functions, enabling
predictions and optimizations in numerous applications.



Understanding the Concept of a Derivative

The derivative of a function at a specific point describes the instantaneous
rate of change of that function at that point. Mathematically, if we have a
function f(x), the derivative, denoted as f'(x) or df/dx, can be defined
using the limit process:

f'(x) = lim (h - 0) [(f(x + h) - f(x)) / h]

This formula illustrates how the derivative captures the slope of the tangent
line to the curve of the function at the point x. When h approaches zero, the
secant line (which connects two points on the curve) becomes the tangent
line, providing a precise measure of the slope at that point.

Geometrically, the derivative represents the slope of the tangent line to the
curve of the function. A positive derivative indicates that the function is
increasing at that point, while a negative derivative suggests that the
function is decreasing. If the derivative equals zero, the function may have
a local maximum, minimum, or a point of inflection.

How to Calculate Derivatives

Calculating derivatives can be accomplished through various methods,
including using limits, applying derivative rules, or utilizing implicit
differentiation. Each method has its advantages, depending on the complexity
of the function.

To find the derivative using the limit definition, one needs to evaluate the
limit of the average rate of change, as previously mentioned. However, in
practice, most calculations are performed using derivative rules for
efficiency.

Here are some common methods for calculating derivatives:

* Power Rule: For a function f(x) = x™n, the derivative is f'(x) =
nx~(n-1).

e Product Rule: For two functions u(x) and v(x), the derivative is (uv)' =
u'v + uv'.

e Quotient Rule: For a function in the form of u/v, the derivative is
(u/v)' = (u'v - uv')/v"2.

e Chain Rule: For composite functions, if y = f(g(x)), the derivative is
dy/dx = f'(g(x)) g'(x).

Rules of Differentiation

Understanding the rules of differentiation is essential for calculating



derivatives efficiently. These rules are derived from the limit definition
and provide shortcuts for finding derivatives of various functions.

The most commonly used rules include:

e Constant Rule: The derivative of a constant is zero.

e Sum Rule: The derivative of a sum of functions is the sum of their
derivatives.

e Difference Rule: The derivative of a difference of functions is the
difference of their derivatives.

e Higher-Order Derivatives: The second derivative measures the rate of
change of the first derivative, indicating concavity and acceleration.

These rules facilitate the differentiation process and allow for more complex
functions to be analyzed. Mastery of these rules is crucial for students and
professionals working in fields requiring calculus.

Applications of Derivatives

Derivatives have a wide range of applications across various disciplines.
They play a vital role in optimization problems, physics, and economics. Here
are some key applications:

e Optimization: Derivatives are used to find maxima and minima of
functions, crucial in fields such as economics for profit maximization
and cost minimization.

e Physics: In physics, derivatives describe motion, such as velocity (the
derivative of position with respect to time) and acceleration (the
derivative of velocity).

e Economics: Derivatives help in understanding marginal costs and
revenues, which inform business decisions.

* Engineering: Engineers use derivatives to model and analyze systems,
including fluid dynamics and structural analysis.

The versatility of derivatives makes them an indispensable tool in both
theoretical and applied contexts, highlighting their importance in various
professional fields.



Common Misconceptions about Derivatives

Despite their fundamental nature, several misconceptions about derivatives
can lead to confusion. Here are some common myths:

e Derivatives are only for linear functions: This is false; derivatives
can be applied to all differentiable functions, including nonlinear
ones.

e Derivatives always exist: Not all functions are differentiable
everywhere; functions can have points where the derivative does not
exist, such as cusps or vertical tangents.

e Higher-order derivatives are unnecessary: Higher-order derivatives
provide critical information about the behavior of functions, such as
concavity and points of inflection.

Dispelling these misconceptions is essential for a clear understanding of
derivatives and their applications in calculus.

Conclusion

Derivatives explained calculus provide a framework for understanding how
functions change and behave in response to varying inputs. Mastering the
concept of derivatives, including how to calculate them and apply them in
various fields, is crucial for students and professionals alike. By grasping
the rules of differentiation and recognizing the significance of derivatives
in real-world applications, one can harness the power of calculus to solve
complex problems and make informed decisions.

Q: What is a derivative in calculus?

A: A derivative in calculus measures the rate of change of a function with
respect to its variable. It represents the slope of the tangent line to the
function at a given point.

Q: How do you calculate a derivative?

A: A derivative can be calculated using the limit definition, or more
commonly, by applying differentiation rules such as the power rule, product
rule, quotient rule, and chain rule.



Q: What is the significance of a derivative being
zero?

A: When the derivative of a function is zero at a point, it indicates that
the function may have a local maximum, minimum, or a point of inflection at
that point.

Q: Can every function be differentiated?

A: No, not every function is differentiable everywhere. Functions may have
points where derivatives do not exist, such as at sharp corners or vertical
tangents.

Q: What are higher-order derivatives?

A: Higher-order derivatives are derivatives of derivatives. The second
derivative measures the rate of change of the first derivative and provides
information about the concavity of the function.

Q: How are derivatives used in optimization?

A: Derivatives are used in optimization to find maximum and minimum values of
functions, which is essential in various fields like economics for maximizing
profits or minimizing costs.

Q: What is the relationship between derivatives and
integrals?

A: Derivatives and integrals are fundamental concepts in calculus that are
related by the Fundamental Theorem of Calculus, which states that
differentiation and integration are inverse processes.

Q: What does it mean for a function to be
differentiable?

A: A function is differentiable at a point if it has a derivative at that
point, meaning it is smooth and continuous in a neighborhood around that
point without any abrupt changes.

Q: What are some practical applications of



derivatives?

A: Derivatives are used in various fields including physics (to describe
motion), economics (to analyze marginal costs and revenues), and engineering
(to model physical systems).

Q: What are some common mistakes made when learning
derivatives?

A: Common mistakes include confusing the rules of differentiation,
misinterpreting the meaning of a derivative, and neglecting to check the
differentiability of a function at certain points.
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derivatives explained calculus: Sherlock Holmes in Babylon and Other Tales of
Mathematical History Marlow Anderson, Victor Katz, Robin Wilson, 2022-04-26 Covering a span of
almost 4000 years, from the ancient Babylonians to the eighteenth century, this collection chronicles
the enormous changes in mathematical thinking over this time as viewed by distinguished historians
of mathematics from the past and the present. Each of the four sections of the book (Ancient
Mathematics, Medieval and Renaissance Mathematics, The Seventeenth Century, The Eighteenth
Century) is preceded by a Foreword, in which the articles are put into historical context, and
followed by an Afterword, in which they are reviewed in the light of current historical scholarship. In
more than one case, two articles on the same topic are included to show how knowledge and views
about the topic changed over the years. This book will be enjoyed by anyone interested in
mathematics and its history - and, in particular, by mathematics teachers at secondary, college, and
university levels.

derivatives explained calculus: Mathematical Thinking and Problem Solving Alan H.
Schoenfeld, Alan H. Sloane, 2016-05-06 In the early 1980s there was virtually no serious
communication among the various groups that contribute to mathematics education --
mathematicians, mathematics educators, classroom teachers, and cognitive scientists. Members of
these groups came from different traditions, had different perspectives, and rarely gathered in the
same place to discuss issues of common interest. Part of the problem was that there was no common
ground for the discussions -- given the disparate traditions and perspectives. As one way of
addressing this problem, the Sloan Foundation funded two conferences in the mid-1980s, bringing
together members of the different communities in a ground clearing effort, designed to establish a
base for communication. In those conferences, interdisciplinary teams reviewed major topic areas
and put together distillations of what was known about them.* A more recent conference -- upon
which this volume is based -- offered a forum in which various people involved in education reform
would present their work, and members of the broad communities gathered would comment on it.
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The focus was primarily on college mathematics, informed by developments in K-12 mathematics.
The main issues of the conference were mathematical thinking and problem solving.

derivatives explained calculus: Precalculus: A Functional Approach to Graphing and
Problem Solving Karl Smith, 2013 Precalculus: A Functional Approach to Graphing and Problem
Solving prepares students for the concepts and applications they will encounter in future calculus
courses. In far too many texts, process is stressed over insight and understanding, and students
move on to calculus ill equipped to think conceptually about its essential ideas. This text provides
sound development of the important mathematical underpinnings of calculus, stimulating problems
and exercises, and a well-developed, engaging pedagogy. Students will leave with a clear
understanding of what lies ahead in their future calculus courses. Instructors will find that Smith's
straightforward, student-friendly presentation provides exactly what they have been looking for in a
text!

derivatives explained calculus: Climate Mathematics Samuel S. P. Shen, Richard C. ].
Somerville, 2019-09-19 This unique text provides a thorough, yet accessible, grounding in the
mathematics, statistics, and programming that students need to master for coursework and research
in climate science, meteorology, and oceanography. Assuming only high school mathematics, it
presents carefully selected concepts and techniques in linear algebra, statistics, computing, calculus
and differential equations within the context of real climate science examples. Computational
techniques are integrated to demonstrate how to visualize, analyze, and apply climate data, with R
code featured in the book and both R and Python code available online. Exercises are provided at the
end of each chapter with selected solutions available to students to aid self-study and further
solutions provided online for instructors only. Additional online supplements to aid classroom
teaching include datasets, images, and animations. Guidance is provided on how the book can
support a variety of courses at different levels, making it a highly flexible text for undergraduate and
graduate students, as well as researchers and professional climate scientists who need to refresh or
modernize their quantitative skills.

derivatives explained calculus: The Search for Certainty Frank J. Swetz, 2012-01-01
Self-contained and authoritative, this history of mathematics is suited to those with no math
background. Its absorbing, entertaining essays focus on the era from 1800 to 2000. Contributors
include Henri Poincaré, Judith V. Grabiner, and H. S. M. Coxeter, who discuss topics ranging from
logic and infinity to Fermat's Last Theorem.

derivatives explained calculus: Modeling Calcium Signaling Ritu Agarwal, Sunil Dutt Purohit,
Kritika, 2024-06-18 This book focuses on the fundamental processes involved in calcium signaling
through fractional mathematical modeling. The intended reader of the book is mathematically
proficient students of cell biology, applied mathematics and mathematical biology who are
interested in learning about modeling in cell biology. The book will inspire the graduate students
and researchers to collaborate with experimentalists while studying the direction needed to explore
the modeling literature. Organized into four chapters, the book introduces to fractional calculus and
devoted to understanding the receptor activation by the ligand, that is Thrombin via fractional model
incorporating the Caputo-Fabrizio fractional operator. It studies the calcium profile in red blood
cells with the help of the advection-diffusion equation. The book further studies the process of
buffering, aiding to the lowering of the calcium concentration in the cytosol, which rises due to
calcium influx from extracellular space and intracellular storage. A mathematical model is studied to
characterize the anomalous subdiffusion of cytosolic calcium.

derivatives explained calculus: The Greeks and Hedging Explained Peter Leoni, 2014-05-29 A
practical guide to basic and intermediate hedging techniques for traders, structerers and risk
management quants. This book fills a gap for a technical but not impenetrable guide to hedging
options, and the 'Greek' (Theta, Vega, Rho and Lambda) -parameters that represent the sensitivity of
derivatives prices.

derivatives explained calculus: Brownian Motion Calculus Ubbo F. Wiersema, 2008-12-08
BROWNIAN MOTION CALCULUS Brownian Motion Calculus presents the basics of Stochastic




Calculus with a focus on the valuation of financial derivatives. It is intended as an accessible
introduction to the technical literature. The sequence of chapters starts with a description of
Brownian motion, the random process which serves as the basic driver of the irregular behaviour of
financial quantities. That exposition is based on the easily understood discrete random walk.
Thereafter the gains from trading in a random environment are formulated in a discrete-time
setting. The continuous-time equivalent requires a new concept, the Ito stochastic integral. Its
construction is explained step by step, using the so-called norm of a random process (its magnitude),
of which a motivated exposition is given in an Annex. The next topic is Ito’s formula for evaluating
stochastic integrals; it is the random process counter part of the well known Taylor formula for
functions in ordinary calculus. Many examples are given. These ingredients are then used to
formulate some well established models for the evolution of stock prices and interest rates, so-called
stochastic differential equations, together with their solution methods. Once all that is in place, two
methodologies for option valuation are presented. One uses the concept of a change of probability
and the Girsanov transformation, which is at the core of financial mathematics. As this technique is
often perceived as a magic trick, particular care has been taken to make the explanation elementary
and to show numerous applications. The final chapter discusses how computations can be made
more convenient by a suitable choice of the so-called numeraire. A clear distinction has been made
between the mathematics that is convenient for a first introduction, and the more rigorous
underpinnings which are best studied from the selected technical references. The inclusion of fully
worked out exercises makes the book attractive for self study. Standard probability theory and
ordinary calculus are the prerequisites. Summary slides for revision and teaching can be found on
the book website www.wiley.com/go/brownianmotioncalculus.

derivatives explained calculus: Understanding Credit Derivatives and Related
Instruments Antulio N. Bomfim, 2015-11-23 Understanding Credit Derivatives and Related
Instruments, Second Edition is an intuitive, rigorous overview that links the practices of valuing and
trading credit derivatives with academic theory. Rather than presenting highly technical
explorations, the book offers summaries of major subjects and the principal perspectives associated
with them. The book's centerpiece is pricing and valuation issues, especially valuation tools and
their uses in credit models. Five new chapters cover practices that have become commonplace as a
result of the 2008 financial crisis, including standardized premiums and upfront payments. Analyses
of regulatory responses to the crisis for the credit derivatives market (Basel III, Dodd-Frank, etc.)
include all the necessary statistical and mathematical background for readers to easily follow the
pricing topics. Every reader familiar with mid-level mathematics who wants to understand the
functioning of the derivatives markets (in both practical and academic contexts) can fully satisfy his
or her interests with the comprehensive assessments in this book. - Explores the role that credit
derivatives played during the economic crisis, both as hedging instruments and as vehicles that
potentially magnified losses for some investors - Comprehensive overview of single-name and
multi-name credit derivatives in terms of market specifications, pricing techniques, and regulatory
treatment - Updated edition uses current market statistics (market size, market participants, and
uses of credit derivatives), covers the application of CDS technology to other asset classes (CMBX,
ABX, etc.), and expands the treatment of individual instruments to cover index products, and more

derivatives explained calculus: Options Explained Robert Tompkins, 1991-06-18 Serves as an
introduction and analysis of exchange traded options. Advantages in the form of their limited risk
features and leverage provided are discussed in detail. Above all, their infinite range of trading
strategies are considered, as are ways of increasing trading flexibility.

derivatives explained calculus: (Physics) Introduction to Mathematical Physics & Classical
Mechanics Dr. Subodh Kumar Sharma, 2020-03-19 Buy Latest Introduction to Mathematical Physics
& Classical Mechanics e-Book in English language for B.Sc 1st Semester Bihar State By Thakur
publication.

derivatives explained calculus: Numerical Derivatives and Nonlinear Analysis Harriet
Kagiwada, Robert Kalaba, Nima Rasakhoo, Karl Spingarn, 2013-03-08 For many years it has been an



article of faith of numerical analysts that the evaluation of derivatives of complicated functions
should be avoided. Derivatives were evaluated using finite differences or, more recently, using
symbolic manipulation packages. The first has the disadvantage of limited accuracy. The second has
disadvantages of being expensive and requiring considerable computer memory. The recent
developments described in this text allow the evaluation of derivatives using simple automatic
derivative evaluation subroutines pro grammed in FORTRAN or BASIC. These subroutines can even
be programmed on a personal computer. The concept for the evaluation of the derivatives was
originally developed by Wengert over 20 years ago. Significant im provements have been made in
Wengert's method and are utilized in this text. The purpose of this text is to familiarize computer
users with a simple and practical method for obtaining the partial derivatives of complicated
mathematical expressions. The text illustrates the use of automatic deriva tive evaluation
subroutines to solve a wide range of nonlinear least-squares, optimal control, system identification,
two-point boundary value problems, and integral equations. The numerical values of the derivatives
are evalu~ ated exactly, except for roundoff, using simple FORTRAN or BASIC sub routines. These
derivatives are derived automatically behind the scenes, from the equivalent of analytical
expressions, without any effort from the user. The use of costly software packages is not required.

derivatives explained calculus: Mathematical Techniques in GIS, Second Edition Peter
Dale, 2014-05-15 The second edition of a bestseller, Mathematical Techniques in GIS demystifies the
mathematics used in the manipulation of spatially related data. The author takes a step-by-step
approach through the basics of arithmetic, algebra, geometry, trigonometry and calculus that
underpin the management of such data. He then explores the use of matrices, determinants and
vectors in the handling of geographic information so that the data may be analyzed and displayed in
two-dimensional form either in the visualization of the terrain or as map projections. See What’s
New in the Second Edition: Summaries at the end of each chapter Worked examples of techniques
described Additional material on matrices and vectors Further material on map projections New
material on spatial correlation A new section on global positioning systems Written for those who
need to make use geographic information systems but have a limited mathematical background, this
book introduces the basic statistical techniques commonly used in geographic information systems
and explains best-fit solutions and the mathematics behind satellite positioning. By understanding
the mathematics behind the gathering, processing, and display of information, you can better advise
others on the integrity of results, the quality of the information, and the safety of using it.

derivatives explained calculus: Handbook of Capture-Recapture Analysis Steven C. Amstrup,
Trent L. McDonald, Bryan F. ]J. Manly, 2010-12-16 Every day, biologists in parkas, raincoats, and
rubber boots go into the field to capture and mark a variety of animal species. Back in the office,
statisticians create analytical models for the field biologists' data. But many times, representatives of
the two professions do not fully understand one another's roles. This book bridges this gap by
helping biologists understand state-of-the-art statistical methods for analyzing capture-recapture
data. In so doing, statisticians will also become more familiar with the design of field studies and
with the real-life issues facing biologists. Reliable outcomes of capture-recapture studies are vital to
answering key ecological questions. Is the population increasing or decreasing? Do more or fewer
animals have a particular characteristic? In answering these questions, biologists cannot hope to
capture and mark entire populations. And frequently, the populations change unpredictably during a
study. Thus, increasingly sophisticated models have been employed to convert data into answers to
ecological questions. This book, by experts in capture-recapture analysis, introduces the most
up-to-date methods for data analysis while explaining the theory behind those methods. Thorough,
concise, and portable, it will be immensely useful to biologists, biometricians, and statisticians,
students in both fields, and anyone else engaged in the capture-recapture process.

derivatives explained calculus: Quantitative Ecology and Evolutionary Biology Otso
Ovaskainen, Henrik Johan de Knegt, Maria del Mar Delgado, 2016 This is an integration of empirical
data and theory in quantitative ecology and evolution through the use of mathematical models and
statistical methods.



derivatives explained calculus: Global Research Without Leaving Your Desk Jane
Macoustra, 2009-12-18 Provides a broad scope for research to take the frustration out of not being
able to locate what you want, not just by country or region, but how to pinpoint and access reliable
information on a global scale. Other issues addressed are Know-Your-Customer issues, corruption
and terrorism and new Web 2.0 technologies. - Information provided draws upon the authors'
real-life scenarios during her varied career - The author has been a long term user of many of the
authoritative sites that are shown as examples - Practical pointers are provided for ways to
recognise new resources

derivatives explained calculus: Bifurcation Theory Ale Jan Homburg, J®rgen Knobloch,
2024-12-02 This textbook provides a thorough overview of bifurcation theory. Assuming some
familiarity with differential equations and dynamical systems, it is suitable for use on advanced
undergraduate and graduate level and can, in particular, be used for a graduate course on
bifurcation theory. The book combines a solid theoretical basis with a detailed description of
classical bifurcations. It is organized in chapters on local, nonlocal, and global bifurcations; a
number of appendices develop the toolbox for the study of bifurcations. The discussed local
bifurcations include saddle-node and Hopf bifurcations, as well as the more advanced
Bogdanov-Takens and Neimark-Sacker bifurcations. The book also covers nonlocal bifurcations,
discussing various homoclinic bifurcations, and it surveys global bifurcations and phenomena, such
as intermittency and period-doubling cascades. The book develops a broad range of complementary
techniques, both geometric and analytic, for studying bifurcations. Techniques include normal form
methods, center manifold reductions, the Lyapunov-Schmidt construction, cross-coordinate
constructions, Melnikov's method, and Lin's method. Full proofs of the results are provided, also for
the material in the appendices. This includes proofs of the stable manifold theorem, of the center
manifold theorem, and of Lin's method for studying homoclinic bifurcations.

derivatives explained calculus: Derivatives Jitfi Witzany, 2020-11-04 This book helps students,
researchers and quantitative finance practitioners to understand both basic and advanced topics in
the valuation and modeling of financial and commodity derivatives, their institutional framework and
risk management. It provides an overview of the new regulatory requirements such as Basel III, the
Fundamental Review of the Trading Book (FRTB), Interest Rate Risk of the Banking Book (IRRBB),
or the Internal Capital Assessment Process (ICAAP). The reader will also find a detailed treatment of
counterparty credit risk, stochastic volatility estimation methods such as MCMC and Particle Filters,
and the concepts of model-free volatility, VIX index definition and the related volatility trading. The
book can also be used as a teaching material for university derivatives and financial engineering
courses.

derivatives explained calculus: General Fractional Derivatives Xiao-Jun Yang, 2019-05-10
General Fractional Derivatives: Theory, Methods and Applications provides knowledge of the special
functions with respect to another function, and the integro-differential operators where the integrals
are of the convolution type and exist the singular, weakly singular and nonsingular kernels, which
exhibit the fractional derivatives, fractional integrals, general fractional derivatives, and general
fractional integrals of the constant and variable order without and with respect to another function
due to the appearance of the power-law and complex herbivores to figure out the modern
developments in theoretical and applied science. Features: Give some new results for fractional
calculus of constant and variable orders. Discuss some new definitions for fractional calculus with
respect to another function. Provide definitions for general fractional calculus of constant and
variable orders. Report new results of general fractional calculus with respect to another function.
Propose news special functions with respect to another function and their applications. Present new
models for the anomalous relaxation and rheological behaviors. This book serves as a reference book
and textbook for scientists and engineers in the fields of mathematics, physics, chemistry and
engineering, senior undergraduate and graduate students. Dr. Xiao-Jun Yang is a full professor of
Applied Mathematics and Mechanics, at China University of Mining and Technology, China. He is
currently an editor of several scientific journals, such as Fractals, Applied Numerical Mathematics,



Mathematical Modelling and Analysis, International Journal of Numerical Methods for Heat & Fluid
Flow, and Thermal Science.

derivatives explained calculus: Mathematics and Its Connections to the Arts and
Sciences (MACAS) Claus Michelsen, Astrid Beckmann, Viktor Freiman, Uffe Thomas Jankvist,
Annie Savard, 2022-12-19 This book celebrates the 15th anniversary of the bi-annual symposium
series Mathematics and its Connections to the Arts and Sciences (MACAS), which was first held in
2005 following the continued collaboration of an international group of researchers from ICME
Topic Study Group 21. The MACAS-conferences bring together scientists and educators who are
interested in the connection between mathematics, arts and science in educational curriculum, while
emphasizing on, as well as researching about, the role of mathematics. By pooling together these
different approaches and viewpoints between mathematics, arts and sciences, this book reveals
possible synergies and paths for collaborations. In view of the challenges of the 21st century, a
modern approach to education with a focus on multi- and interdisciplinarity is more important than
ever. The role of mathematics assumes a key role in this approach as it is connected to all other
disciplines, such as STEM education, physics, chemistry, biology, aesthetics and language, and can
serve as a bridge between them. This book discusses, amongst others, the curricular approaches to
integrate mathematics and other disciplines, the importance of mathematical modelling and the
interdisciplinarity ways for learning and studying of mathematics, as well as the intercultural
dimensions of mathematics and mathematics in the digital era. All topics will be presented from very
different perspectives and regarding very different contexts, including digitization, culture and
sustainability. This unique collection will serve as a very valuable and compact source for all above
mentioned scientists and educators, as well as for use in advanced teacher education courses.
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