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Active Prelude to Calculus: Building a Strong Foundation for Success

active prelude to calculus is more than just an introductory phase before delving into the world of
derivatives and integrals. It’s a dynamic approach to learning the fundamental concepts that underpin
calculus, designed to engage students actively and prepare them thoroughly for the challenges ahead.
Rather than passively absorbing formulas and rules, this prelude encourages hands-on exploration, critical
thinking, and a deeper understanding of mathematical principles. If you’re gearing up to study calculus,
embracing an active prelude can make a significant difference in your comprehension and confidence.

Why an Active Prelude to Calculus Matters

Calculus is often seen as a daunting subject, mainly because it introduces abstract concepts like limits,
continuity, and instantaneous rates of change. Without a solid grasp of the basics, students can quickly feel
overwhelmed. An active prelude to calculus helps bridge this gap by focusing on the essential skills and
ideas that serve as the building blocks for calculus. This approach isn’t just about memorizing definitions but
about interacting with concepts in a way that promotes long-term understanding.

By engaging actively with pre-calculus topics such as functions, algebraic manipulation, and trigonometry,
learners can develop the intuition and problem-solving skills necessary for calculus. This preparation also
emphasizes the importance of mathematical communication, encouraging students to explain their
reasoning and approach problems methodically.

Key Components of an Active Prelude to Calculus

Mastering Functions and Graphs

Functions are the language of calculus. Understanding how to interpret, analyze, and manipulate functions
is critical. The active prelude to calculus involves exploring different types of functions—linear, quadratic,
polynomial, rational, exponential, and logarithmic—and their graphs. Instead of just studying their formulas,
students are encouraged to:

Plot functions by hand and using graphing tools



Investigate how changes in parameters affect the graph’s shape

Explore domain and range actively by testing values

Relate real-world scenarios to function behavior

This hands-on exploration solidifies understanding and builds the skills needed for topics like limits and
continuity.

Building Algebraic Fluency

Algebra is the backbone of calculus, and fluency in algebraic manipulation is crucial. An active prelude to
calculus doesn’t just review algebraic techniques; it integrates them into problem-solving contexts that
mimic calculus challenges. This might involve:

Simplifying complex expressions with variables and exponents

Factoring and expanding polynomials efficiently

Working with inequalities and absolute values

Practicing substitution methods to solve equations

Through active problem-solving, students gain confidence in rearranging expressions and solving
equations, skills they’ll use extensively in calculus.

Exploring Limits and Continuity Conceptually

The concept of a limit is the gateway to calculus, yet it’s often introduced in a way that feels abstract and
intimidating. An active prelude to calculus presents limits through intuitive and visual methods before
formal definitions are introduced. Students might:

Use tables of values to observe what happens as inputs approach a certain number

Analyze graphs to identify approaching values



Discuss real-life examples where limits naturally occur, such as speed approaching a stoplight

This approach demystifies limits and fosters a conceptual understanding, making the transition to formal
limit definitions smoother.

Trigonometry in Action

Trigonometric functions play a vital role in calculus, especially in integrals and derivatives involving
periodic phenomena. The active prelude to calculus treats trigonometry as a tool to understand oscillations,
angles, and unit circle relationships. Activities can include:

Exploring sine and cosine graphs through real-world wave examples

Using the unit circle to understand function values at key angles

Applying trigonometric identities to simplify expressions

Engaging with trigonometry in this way helps students see its relevance and prepares them for calculus
applications.

Techniques to Foster an Active Prelude to Calculus

Interactive Learning and Technology

One of the best ways to make the prelude to calculus active is by incorporating technology. Graphing
calculators, dynamic geometry software, and online interactive tools allow students to experiment and
visualize mathematical concepts instantly. For example, manipulating a graph on a screen to see how its
equation changes can deepen understanding far more effectively than static textbook images.

Collaborative Problem Solving

Working in groups encourages discussion and diverse ways of thinking, which is invaluable when



grappling with new concepts. Students can challenge each other’s reasoning, explain their thought
processes, and learn from different perspectives. Collaborative learning also mirrors the real-world scientific
approach where exploration and debate help refine understanding.

Real-World Applications and Storytelling

Connecting mathematics to everyday life can spark curiosity and motivation. Whether it’s calculating the
speed of a moving car, modeling population growth, or analyzing sound waves, applying pre-calculus
concepts to tangible problems makes learning meaningful. Storytelling around these examples can make
abstract ideas more memorable and engaging.

Tips for Students Engaging with an Active Prelude to Calculus

Ask Questions Constantly: Don’t just accept formulas—wonder why they work and how they
connect to other concepts.

Practice Regularly: Consistent problem-solving helps internalize skills and reveals patterns.

Visualize Problems: Draw graphs, sketch diagrams, and use software to see math in action.

Explain Your Reasoning: Try teaching concepts to a peer or even to yourself aloud; this reinforces
understanding.

Seek Connections: Notice how algebra, geometry, and trigonometry intertwine and prepare you for
calculus.

The Role of Mindset in an Active Prelude to Calculus

Approaching pre-calculus with a growth mindset is crucial. It’s easy to feel discouraged by challenging
concepts, but viewing mistakes as learning opportunities and perseverance as part of the journey can
transform the experience. An active prelude to calculus encourages curiosity and resilience, laying the
groundwork not just for academic success but also for lifelong analytical thinking.

Embarking on this active, engaged path can make calculus less intimidating and far more rewarding. By
building a strong conceptual foundation and honing problem-solving skills beforehand, students set



themselves up to thrive when they finally dive into the fascinating world of limits, derivatives, and
integrals.

Frequently Asked Questions

What is the purpose of 'Active Prelude to Calculus' in learning
mathematics?
The purpose of 'Active Prelude to Calculus' is to prepare students for the concepts and skills needed in
calculus by strengthening their understanding of functions, algebra, and introductory calculus ideas
through active problem-solving and critical thinking.

What topics are typically covered in 'Active Prelude to Calculus'?
Topics usually include functions and their properties, limits, rates of change, algebraic manipulation,
trigonometry, and introductory concepts of derivatives and integrals to build a strong foundation for
calculus.

How does 'Active Prelude to Calculus' differ from traditional pre-calculus
courses?
Unlike traditional pre-calculus courses that may focus on passive learning and rote memorization, 'Active
Prelude to Calculus' emphasizes active engagement, problem-solving, and conceptual understanding
through interactive exercises and real-world applications.

Is 'Active Prelude to Calculus' suitable for self-study?
Yes, 'Active Prelude to Calculus' is designed to encourage active learning, making it suitable for motivated
students engaging in self-study, provided they have access to the necessary materials and are willing to
practice consistently.

What skills does 'Active Prelude to Calculus' help develop for success in
calculus?
It helps develop critical thinking, analytical reasoning, problem-solving skills, and a deep understanding of
mathematical concepts such as limits, functions, and rates of change, which are essential for mastering
calculus.



Can 'Active Prelude to Calculus' be used alongside a standard calculus
textbook?
Absolutely. It can complement standard calculus textbooks by providing additional active learning exercises
and foundational practice that reinforce the concepts introduced in calculus courses.

Are there any recommended resources or textbooks for 'Active Prelude
to Calculus'?
Recommended resources include textbooks like 'Active Prelude to Calculus' by M. A. Kline, interactive
online platforms offering pre-calculus problem sets, and supplementary materials focusing on functions,
limits, and algebraic skills essential for calculus readiness.

Additional Resources
Active Prelude to Calculus: Bridging Foundations and Advanced Mathematics

active prelude to calculus represents a crucial phase in mathematical education, designed to prepare
students for the rigorous logical and conceptual frameworks encountered in calculus courses. As
mathematics evolves from arithmetic and basic algebra into more abstract territories such as limits,
derivatives, and integrals, the active prelude to calculus serves as a dynamic and engaging approach to
ensure learners develop both the skills and intuition necessary for success. This article explores the
significance of this preparatory stage, examining its core components, pedagogical strategies, and its role in
shaping future mathematical proficiency.

Understanding the Active Prelude to Calculus

The term "active prelude to calculus" refers to an educational methodology or curriculum designed to
introduce students to fundamental ideas and problem-solving techniques that underpin calculus, often
before formal calculus instruction begins. Unlike passive review or rote learning, this approach emphasizes
active engagement through problem-solving, exploration, and conceptual discussions. It is not merely a
review of prerequisites such as algebra or trigonometry but a deliberate bridging process that aligns
students’ thinking with the analytical mindset required in calculus.

This stage often covers critical topics like functions and their behaviors, limits, rates of change, and the
conceptual underpinnings of continuity. By actively involving students in investigating these topics,
educators aim to reduce the intimidation factor of calculus and build confidence. The importance of such a
prelude has been highlighted in multiple educational studies that correlate deeper understanding prior to
calculus with improved performance and retention.



Key Components of an Active Prelude to Calculus

To appreciate the efficacy of an active prelude to calculus, it is essential to examine its core elements:

Functions and Graphical Analysis: Understanding different types of functions—linear, quadratic,
polynomial, exponential, and logarithmic—is fundamental. Active prelude curricula often emphasize
interpreting and sketching graphs, recognizing domain and range, and exploring transformations.

Concept of Limits: Introducing limits informally prepares students for the formal definition
encountered in calculus. Activities might include approaching values numerically or graphically to
develop intuition about approaching a point.

Rate of Change and Slope: Connecting average rate of change with instantaneous rate of change lays
the groundwork for derivatives. This might involve real-world problems such as velocity or growth
rates.

Algebraic Manipulation and Problem Solving: Strengthening algebraic skills, including factoring,
simplifying expressions, and solving equations, remains central but is embedded within applied
contexts.

Trigonometric Foundations: Basic trigonometric functions and identities that frequently appear in
calculus are introduced with an emphasis on understanding rather than memorization.

Pedagogical Strategies in the Active Prelude to Calculus

The “active” component in this prelude underscores instructional methods that foster participation and
critical thinking. Rather than passively absorbing content, students are encouraged to explore mathematical
concepts through guided inquiry, collaborative tasks, and technology integration.

Inquiry-Based Learning

Inquiry-based approaches encourage students to pose questions, test hypotheses, and reason through
problems. For example, rather than presenting the limit concept as a formula, teachers might challenge
students to predict behavior of functions near a specific point, fostering deeper understanding through
discovery.



Use of Technology and Visual Tools

Graphing calculators, dynamic geometry software, and online platforms enable visualization of complex
concepts like function transformations and limits. Technology facilitates an interactive learning
environment, making abstract ideas more tangible and promoting experimentation.

Problem-Centered Activities

Embedding mathematical concepts within real-life scenarios—such as population growth models or physics-
based rate problems—helps contextualize learning. These activities stimulate active engagement and
highlight the practical relevance of calculus concepts.

Benefits and Challenges of the Active Prelude to Calculus

Integrating an active prelude into the math curriculum offers several advantages:

Enhanced Conceptual Understanding: Students develop a robust mental framework, which supports
retention and application of calculus principles.

Reduced Math Anxiety: By demystifying complex topics prior to calculus, learners often approach
advanced math with greater confidence and less apprehension.

Improved Academic Performance: Empirical data suggests that students exposed to active
preparatory modules perform better in calculus courses and standardized assessments.

However, the approach also encounters challenges:

Resource Intensity: Active learning often demands smaller class sizes, specialized training for
instructors, and access to technological tools.

Varied Student Readiness: Students enter pre-calculus with diverse skill levels, making it difficult to
tailor activities that engage all learners equally.

Curricular Constraints: Time limitations and standardized testing pressures can limit the scope of
active prelude implementation.



Comparing Traditional and Active Prelude Approaches

Traditional pre-calculus instruction tends to focus on procedural fluency and memorization, often treating
calculus as a discrete subject with minimal overlap. In contrast, the active prelude to calculus integrates
conceptual groundwork with practical exploration, aiming to create a seamless transition.

Studies comparing these methods reveal that students in active prelude environments demonstrate greater
problem-solving flexibility and conceptual clarity. For example, a 2019 study by the National Council of
Teachers of Mathematics found that students exposed to active pre-calculus programs were 30% more
likely to correctly solve limit problems on their first attempt compared to those in traditional settings.

The Role of Curriculum Design in Effective Prelude to Calculus

Curriculum designers play a pivotal role in embedding active learning principles within pre-calculus
courses. Successful programs often adhere to the following design features:

Spiral Learning: Revisiting key concepts with increasing complexity helps reinforce understanding
and connect discrete topics.

Interdisciplinary Integration: Linking mathematical ideas with physics, economics, or biology
enhances relevance and stimulates interest.

Formative Assessments: Regular, low-stakes assessments provide feedback loops that guide
instruction and identify learning gaps early.

Moreover, incorporating collaborative projects and peer instruction enriches the learning environment,
encouraging students to articulate reasoning and confront misconceptions.

Examples of Active Prelude to Calculus Curricula

Several educational institutions and platforms have pioneered active prelude courses with notable success:

Interactive Pre-Calculus Modules by Khan Academy: These self-paced lessons combine video1.



instruction with immediate practice, emphasizing conceptual clarity.

Explorations in Pre-Calculus at High-Performing Schools: Schools employing project-based learning2.
and inquiry-driven labs report higher engagement and comprehension.

University Bridge Programs: Some universities offer summer bridge courses focused on active3.
learning to prepare incoming students for calculus-intensive majors.

Future Outlook and Trends in Active Prelude to Calculus

With the increasing focus on STEM education and the evolving demands of the workforce, the active
prelude to calculus is poised to become even more integral. Emerging technologies such as artificial
intelligence tutors and adaptive learning platforms promise to personalize the prelude experience,
addressing individual student needs more effectively.

Furthermore, growing recognition of the importance of mathematical mindset and resilience has inspired
educators to emphasize growth-oriented strategies within active prelude frameworks. This holistic
approach not only equips students with technical skills but also nurtures persistence and problem-solving
confidence.

While challenges remain in scalability and equity, ongoing research and innovation continue to refine how
active prelude to calculus can best serve diverse learner populations.

In sum, the active prelude to calculus stands as a transformative component of modern mathematical
education. By prioritizing engagement, conceptual depth, and real-world relevance, it bridges the gap
between foundational math and the sophisticated reasoning demanded by calculus, thereby fostering a
generation of mathematically adept and confident learners.

Active Prelude To Calculus

  active prelude to calculus: Active Prelude to Calculus Matthew Boelkins, 2019-07-28 Active
Prelude to Calculus is designed for college students who aspire to take calculus and who either need
to take a course to prepare them for calculus or want to do some additional self-study. Many of the
core topics of the course will be familiar to students who have completed high school. At the same
time, we take a perspective on every topic that emphasizes how it is important in calculus. This text
is written in the spirit of Active Calculus and is especially ideal for students who will eventually
study calculus from that text. The reader will find that the text requires them to engage actively with
the material, to view topics from multiple perspectives, and to develop deep conceptual
understanding of ideas.Many courses at the high school and college level with titles such as college

https://santacruzdance.org/archive-th-201/active-prelude-to-calculus.pdf


algebra, precalculus, and trigonometry serve other disciplines and courses other than calculus. As
such, these prerequisite classes frequently contain wide-ranging material that, while mathematically
interesting and important, isn't necessary for calculus. Perhaps because of these additional topics,
certain ideas that are essential in calculus are under-emphasized or ignored. In Active Prelude to
Calculus, one of our top goals is to keep the focus narrow on the following most important ideas.
Those most important ideas include: functions as processes; average rate of change; a library of
basic functions; families of functions that model important phenomena; the sine and cosine are
circular functions; inverses of functions; exact values versus approximate ones; and long-term
trends, unbounded behavior, and limits of functions. See more in the preface of the text at https:
//activecalculus.org/prelude/preface-our-goals.html.The text is available in three different formats:
HTML, PDF, and print, each of which is available via links on the landing page at https:
//activecalculus.org/. The first two formats are free.
  active prelude to calculus: Computers Helping People with Special Needs Klaus
Miesenberger, Petr Peňáz, Makoto Kobayashi, 2024-07-04 The two-volume set LNCS 14750 and
14751 constitutes the refereed proceedings of the International Conference on Computers Helping
People with Special Needs, ICCHP 2024, which took place in Linz, Austria, during July 8-12, 2024.
The 104 full papers included in the proceedings were carefully reviewed and selected from a total of
266 submission. They were organized in topical sections as follows: Part I: Software, Web and
document accessibility; making entertainment content more inclusive; art Karshmer lectures in
access to mathemtaics, science and engineering; tactile graphics and 3D models for blind people and
shape recognition by touch; new methods for creating accessible material in higher education; ICT
to support inclusive education - universal learning design (ULD); blind and low vision: orientation
and mobility; blindness, low vision: new approaches to perception and ICT mediation; Part II:
Accessibility for the deaf and hard-of-hearing; interaction techniques for motor disabled users;
augmentative and alternative communication innovations in products and services, cognitive
disabilities, assistive technologies and accessibility; dyslexia, reading/writing disorders: assistive
technology and accessibility; accessible, smart, and integrated healthcare systems for elderly and
disabled people; assistive technologies and inclusion for older people; advanced technologies for
innovating inclusing and participation in labour, education, and everyday life; disability, inclusion,
service provision, policy and legislation.
  active prelude to calculus: Calculus Charles Henry Edwards, David E. Penney, 2002
  active prelude to calculus: Active Disturbance Rejection Control Gernot Herbst, Rafal
Madonski, 2024-11-22 This open access text offers the first comprehensive introduction to the
fundamental principles and practical implementation of Active Disturbance Rejection Control
(ADRC). Drawing on their years of experience in both research and industry, the authors have
designed the text to be accessible to readers at any level of knowledge and experience with ADRC.
Multiple entry points and paths through the text are defined so that it can be easily adapted to their
specific needs. Part I covers the theoretical foundations of ADRC, giving readers the basic
information in a self-contained, tutorial style. Emphasis is placed on first developing an intuition for
ADRC through illustrative examples inspired by real control problems. The main concepts are then
introduced and explored in a more formal and concise manner using standard
control-domain-related terminology. Part II demonstrates methods for applying ADRC in practice
through software-based implementation. Utilizing laboratory testbeds to mimic real control
problems from process and control areas, the authors illustrate the use of software through both
model-based environments - including MATLAB/Simulink - and low-level C programming language.
Common issues that one can encounter when implementing controllers in the real world are also
examined, and specific solutions to these problems are offered that retain the simplicity of ADRC.
This book can be used as a textbook, handbook, or reference manual, and through its many entry
points, can be easily picked up by students, practitioners, and scientists. Having in mind its
introductory nature, the prerequisites for studying the considered subject are intentionally not very
strict. Readers should have at least basic knowledge of systems and controls, as well as an



understanding of core mathematical concepts of calculus, linear algebra, and differential equations.
  active prelude to calculus: Prelude to Galileo W. A. Wallace, 2012-12-06 Can it be true that
Galilean studies will be without end, without conclusion, that each interpreter will find his own
Galileo? William A. Wallace seems to have a historical grasp which will have to be matched by any
further workers: he sees directly into Galileo's primary epoch of intellectual formation, the sixteenth
century. In this volume, Wallace provides the companion to his splendid annotated translation of
Galileo 's Early Notebooks: The Physical Questions (University of Notre Dame Press, 1977), pointing
to the 'realist' sources, mainly unearthed by the author himself during the past two decades. Explicit
controversy arises, for the issues are serious: nominalism and realism, two early rivals for the
foundation of knowledge, contend at the birth of modem science, OI better yet, contend in our
modem efforts to understand that birth. Related to this, continuity and discontinuity, so opposed to
each other, are interwoven in the interpretive writings ever since those striking works of Duhem in
the first years of this century, and the later studies of Annaliese Maier, Alexandre Koyre and E. A.
Moody. Historio grapher as well as philosopher, WaUace has critically supported the continuity of
scientific development without abandoning the revolutionary transforma tive achievement of
Galileo's labors. That continuity had its contemporary as well as developmental quality; and we note
that William Wallace's Prelude studies are complementary to Maurice A.
  active prelude to calculus: Learning Directory , 1970
  active prelude to calculus: Active Calculus Single Variable Workbook for Chapters 5-8
Matthew Boelkins, 2018-08-11 This is the activities workbook for Active Calculus chapters 5-8. It
includes only the activities from the full textbook and offers lots of place to write with each activity
starting on a new page and the following page being blank. The workbook is an ideal supplement to
the text for students to make notes of their own work as they complete the activities.
  active prelude to calculus: Private Independent Schools Peter Bunting, 2004
  active prelude to calculus: The Small Group-discovery Method of Mathematics Instruction as
Applied in Calculus Niel Andrew Davidson, 1970
  active prelude to calculus: Constraint Databases Gabriel Kuper, Leonid Libkin, Jan Paredaens,
2013-03-09 This book is the first comprehensive survey of the field of constraint databases.
Constraint databases are a fairly new and active area of database research. The key idea is that
constraints, such as linear or polynomial equations, are used to represent large, or even infinite, sets
in a compact way. The ability to deal with infinite sets makes constraint databases particularly
promising as a technology for integrating spatial and temporal data with standard re lational
databases. Constraint databases bring techniques from a variety of fields, such as logic and model
theory, algebraic and computational geometry, as well as symbolic computation, to the design and
analysis of data models and query languages. The book is a collaborative effort involving many
authors who have con tributed chapters on their fields of expertise. Despite this, the book is
designed to be read as a whole, as opposed to a collection of individual surveys. In par ticular, the
terminology and the style of presentation have been standardized, and there are multiple
cross-references between the chapters. The idea of constraint databases goes back to the late Paris
Kanellakis.
  active prelude to calculus: Theorem Proving in Higher Order Logics Otmane Ait Mohamed,
César Munoz, Sofiène Tahar, 2008-07-30 This book constitutes the refereed proceedings of the 21st
International Conference on Theorem Proving in Higher Order Logics, TPHOLs 2008, held in
Montreal, Canada, in August 2008. The 17 revised full papers presented together with 1 proof pearl
(concise and elegant presentations of interesting examples), 5 tool presentations, and 2 invited
papers were carefully reviewed and selected from 40 submissions. The papers cover all aspects of
theorem proving in higher order logics as well as related topics in theorem proving and verification
such as formal semantics of specification, modeling, and programming languages, specification and
verification of hardware and software, formalisation of mathematical theories, advances in theorem
prover technology, as well as industrial application of theorem provers.
  active prelude to calculus: Independent Schools , 2005



  active prelude to calculus: The Cumulative Book Index , 1990 A world list of books in the
English language.
  active prelude to calculus: Private Independent Schools 2006 Peter G. Bunting, 2006
  active prelude to calculus: The Power of Calculus Kenneth L. Whipkey, Mary Nell Whipkey,
1975
  active prelude to calculus: Iran’s Nuclear Hedging Strategy Michael Eisenstadt,
2023-04-14 Tehran’s willingness to pause aspects of its nuclear program may offer opportunities to
stroke regime concerns about the potential costs of moving forward. Since halting its crash nuclear
weapons program in 2003, the Islamic Republic has pursued a cautious hedging strategy that has
enabled it to become an advanced nuclear threshold state, while also avoiding a military
confrontation with the United States and Israel. Yet Iran’s willingness to pause aspects of its nuclear
program in order to ease pressure—and in turn to pursue more urgent objectives—may help
Washington constrain Tehran’s nuclear ambitions by amplifying its concerns about the potential
risks and costs of proliferating. In this Policy Focus, military analyst Michael Eisenstadt surveys the
evolution of Iran’s nuclear hedging strategy and suggests ways for the United States, along with its
allies and partners, to shape the regime’s proliferation calculus with the goal of preventing an
Iranian breakout and a nuclearized Middle East.
  active prelude to calculus: Biomedical Image Analysis Aly A. Farag, 2014-10-30 Ideal for
classroom use and self-study, this book explains the implementation of the most effective modern
methods in image analysis, covering segmentation, registration and visualisation, and focusing on
the key theories, algorithms and applications that have emerged from recent progress in computer
vision, imaging and computational biomedical science. Structured around five core building blocks -
signals, systems, image formation and modality; stochastic models; computational geometry; level
set methods; and tools and CAD models - it provides a solid overview of the field. Mathematical and
statistical topics are presented in a straightforward manner, enabling the reader to gain a deep
understanding of the subject without becoming entangled in mathematical complexities. Theory is
connected to practical examples in x-ray, ultrasound, nuclear medicine, MRI and CT imaging,
removing the abstract nature of the models and assisting reader understanding.
  active prelude to calculus: Optimal Control of Partial Differential Equations Andrea
Manzoni, Alfio Quarteroni, Sandro Salsa, 2022-01-01 This is a book on optimal control problems
(OCPs) for partial differential equations (PDEs) that evolved from a series of courses taught by the
authors in the last few years at Politecnico di Milano, both at the undergraduate and graduate levels.
The book covers the whole range spanning from the setup and the rigorous theoretical analysis of
OCPs, the derivation of the system of optimality conditions, the proposition of suitable numerical
methods, their formulation, their analysis, including their application to a broad set of problems of
practical relevance. The first introductory chapter addresses a handful of representative OCPs and
presents an overview of the associated mathematical issues. The rest of the book is organized into
three parts: part I provides preliminary concepts of OCPs for algebraic and dynamical systems; part
II addresses OCPs involving linear PDEs (mostly elliptic and parabolic type) and quadratic cost
functions; part III deals with more general classes of OCPs that stand behind the advanced
applications mentioned above. Starting from simple problems that allow a “hands-on” treatment, the
reader is progressively led to a general framework suitable to face a broader class of problems.
Moreover, the inclusion of many pseudocodes allows the reader to easily implement the algorithms
illustrated throughout the text. The three parts of the book are suitable to readers with variable
mathematical backgrounds, from advanced undergraduate to Ph.D. levels and beyond. We believe
that applied mathematicians, computational scientists, and engineers may find this book useful for a
constructive approach toward the solution of OCPs in the context of complex applications.
  active prelude to calculus: The London Quarterly Review , 1841
  active prelude to calculus: Quarterly Review , 1841
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