calculus properties of limits

calculus properties of limits are fundamental concepts that play a crucial role in
understanding calculus as a whole. These properties provide a framework for evaluating the
behavior of functions as they approach specific points or infinity. In this article, we will
delve into the various properties of limits, including their definitions, theorems, and
applications. We will explore concepts such as the limit of a function, one-sided limits, and
the Squeeze Theorem, all of which are essential for mastering calculus. By the end of this
article, readers will have a comprehensive understanding of calculus properties of limits,
which will enhance their ability to tackle more complex mathematical problems.
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Understanding Limits

Limits are foundational to calculus, providing a way to describe the behavior of functions as
they approach a particular point or as their input approaches infinity. The formal definition
of a limit is stated as follows: the limit of a function f(x) as x approaches a value 'a' is L if,
as x gets arbitrarily close to 'a‘, f(x) gets arbitrarily close to L. In mathematical notation, this
is expressed as:

lim(x =»a)f(x) =L

This definition sets the stage for exploring more complex aspects of limits, such as
continuity and differentiability. Understanding limits allows mathematicians and students to
analyze the trends of functions, ascertain points of discontinuity, and solve problems
involving rates of change.

Types of Limits

There are several types of limits that one must understand in calculus. Each type of limit
serves a specific purpose and is used in various applications.



One-Sided Limits

One-sided limits refer to the behavior of a function as it approaches a particular point from
one side only. They are defined as follows:

The left-hand limit is denoted as:
lim(x - a-) f(x) =L

This indicates the value that f(x) approaches as x approaches 'a' from the left. Conversely,
the right-hand limit is denoted as:

lim (x - a+) f(x) =L

This indicates the value that f(x) approaches as x approaches 'a' from the right. If both one-
sided limits exist and are equal, then the two-sided limit exists:

lim(x - a)f(x) =L

Limits at Infinity

Limits at infinity deal with the behavior of functions as the input approaches infinity or
negative infinity. For instance, the limit of a function f(x) as x approaches infinity is
expressed as:

lim (x = ) f(x) =L

This notation indicates that as x grows larger without bound, f(x) approaches the value L.
Understanding limits at infinity helps in analyzing horizontal asymptotes of functions.

Properties of Limits

The properties of limits are essential tools that simplify the process of evaluating limits.
These properties allow mathematicians to break down complex limits into manageable
parts. Here are the key properties:

Sum Property: Iim (x = a) [f(x) + g(x)] = lim (x = a) f(x) + lim (x = a) g(x)

Difference Property: Iim (x = a) [f(x) - g(x)] = lim (x = a) f(x) - lim (x = a) g(x)

Product Property: lim (x = a) [f(x) g(x)] = lim (x = a) f(x) lim (x = a) g(x)

Quotient Property: Iim (x = a) [f(x) / g(x)] = lim (x = a) f(x) / lim (x = a) g(x),
provided lim (x - a) g(x) # 0

e Constant Multiple Property: lim (x = a) [c f(x)] = c lim (x = a) f(x), where cis a
constant

e Power Property: Ilim (x = a) [f(x)]"™n = [lim (x = a) f(x)]™n, where n is a positive
integer



Theorems Related to Limits

Several important theorems expand upon the properties of limits, providing deeper insights
into their behavior and applications.

The Squeeze Theorem

The Squeeze Theorem is a powerful tool for finding limits. It states that if a function f(x) is
squeezed between two other functions g(x) and h(x) such that:

g(x) = f(x) = h(x) for all x in some interval around a (except possibly at a), and:

lim(x -»a)g(x) =Ilim(x—=a)h(x)=L

then:

lim(x—>a)f(x) =L

This theorem is particularly useful for dealing with limits involving oscillating functions.

Limit of Composite Functions

The limit of composite functions also holds significant importance. If f(x) is continuous at L
and g approaches a as x approaches a, then:
lim (x - a) f(g(x)) = f(L)

This property helps in evaluating limits involving nested functions and is essential in
calculus applications.

Applications of Limits

Limits have wide-ranging applications in calculus, serving as a foundation for concepts such
as derivatives and integrals. Some notable applications include:

e Derivatives: The concept of a derivative is defined using limits. The derivative of a
function at a point is the limit of the average rate of change as the interval
approaches zero.

e Integrals: Riemann sums, which are used to define definite integrals, rely on limits to
compute the area under a curve.

e Evaluating Continuity: Limits help determine whether a function is continuous at a
point, which is a crucial aspect of calculus analysis.

e Asymptotic Behavior: Limits at infinity allow mathematicians to understand the
long-term behavior of functions, vital for graphing and analyzing functions.



Conclusion

In summary, the calculus properties of limits are integral to the study of calculus and
provide crucial insights into the behavior of functions. By understanding the various types
of limits, their properties, and associated theorems, students and mathematicians can
effectively analyze and solve complex problems in calculus. The applications of limits
extend beyond theoretical mathematics, impacting fields such as physics, engineering, and
economics, where understanding change and behavior is paramount.

Q: What is a limit in calculus?

A: A limit in calculus is a fundamental concept that describes the behavior of a function as
its input approaches a specific value or infinity. It helps determine the value that a function
approaches as the input gets close to a particular point.

Q: How do one-sided limits differ from two-sided limits?

A: One-sided limits examine the behavior of a function approaching a point from one
direction (left or right), while two-sided limits consider the behavior from both directions. A
two-sided limit exists only if both one-sided limits are equal.

Q: Can you explain the Squeeze Theorem?

A: The Squeeze Theorem states that if a function is bounded between two other functions
that both approach the same limit at a certain point, then the squeezed function must also
approach that limit. This theorem is useful for evaluating limits of functions that are difficult
to analyze directly.

Q: What are the properties of limits?

A: The properties of limits include the sum, difference, product, quotient, constant multiple,
and power properties. These properties allow mathematicians to break down complex limits
into simpler parts for evaluation.

Q: What role do limits play in derivatives?

A: Limits are essential in defining derivatives. The derivative of a function at a point is the
limit of the average rate of change of the function as the interval approaches zero,
providing insight into the function's instantaneous rate of change.

Q: How do limits help in determining continuity?

A: Limits are used to evaluate whether a function is continuous at a point. A function is



continuous at a point if the limit as x approaches that point equals the function's value at
that point.

Q: What is the significance of limits at infinity?

A: Limits at infinity help analyze the behavior of a function as the input grows larger or
smaller without bound. They are crucial for understanding horizontal asymptotes and the
long-term behavior of functions.

Q: How are limits applied in Riemann sums?

A: Limits are used in Riemann sums to define definite integrals. As the number of
subintervals increases and the width of each subinterval approaches zero, the Riemann
sum approaches the exact area under the curve, which is the integral.

Q: What is the relationship between limits and
continuity in functions?

A: The relationship between limits and continuity is that a function is continuous at a point
if the limit of the function as it approaches that point equals the function's value at that
point. If this condition is satisfied, the function does not have any jumps or breaks at that
point.

Q: Are there any exceptions to the properties of limits?

A: Yes, an important exception is the quotient property, which requires that the limit of the
denominator does not equal zero as it approaches the specified point. If it does, the limit
cannot be evaluated using this property.
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this book serves as an essential resource for students, educators, and researchers seeking a rigorous
understanding of real numbers, functions, limits, continuity, differentiation, integration, sequences,
and series. The book begins by laying a solid foundation with an exploration of real numbers and
their properties, including the concept of infinity and the completeness of the real number line. It
then progresses to the study of functions, emphasizing the importance of continuity and
differentiability in analyzing mathematical functions. One of the book's key strengths lies in its
treatment of limits and convergence, providing clear explanations and intuitive examples to help
readers grasp these foundational concepts. It covers topics such as sequences and series, including
convergence tests and the convergence of power series. The approach to differentiation and
integration is both rigorous and accessible, offering insights into the calculus of real-valued
functions and its applications in various fields. It explores techniques for finding derivatives and
integrals, as well as the relationship between differentiation and integration through the
Fundamental Theorem of Calculus. Throughout the book, readers will encounter real-world
applications of real analysis, from physics and engineering to economics and computer science.
Practical examples and exercises reinforce learning and encourage critical thinking. Core Concepts
in Real Analysis fosters a deeper appreciation for the elegance and precision of real analysis while
equipping readers with the analytical tools needed to tackle complex mathematical problems.
Whether used as a textbook or a reference guide, this book offers a comprehensive journey into the
heart of real analysis, making it indispensable for anyone interested in mastering this foundational
branch of mathematics.
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published by Prentice Hall (Pearson) in 2001.Chapter 1. Real NumbersChapter 2. SequencesChapter
3. Infinite sumsChapter 4. Sets of real numbersChapter 5. Continuous functionsChapter 6. More on
continuous functions and setsChapter 7. Differentiation Chapter 8. The IntegralChapter 9.
Sequences and series of functionsChapter 10. Power seriesChapter 11. Euclidean Space
R”nChapter 12. Differentiation on R™“nChapter 13. Metric Spaces
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calculus properties of limits: Basic Complex Analysis Jerrold E. Marsden, Michael J. Hoffman,
1999 Basic Complex Analysis skillfully combines a clear exposition of core theory with a rich variety
of applications. Designed for undergraduates in mathematics, the physical sciences, and engineering
who have completed two years of calculus and are taking complex analysis for the first time..

calculus properties of limits: The Magic of Numbers Pasquale De Marco, The Magic of
Numbers is a captivating exploration of the world of mathematics, where numbers come alive and
reveal their hidden secrets. In this book, we embark on a journey through the realms of algebra,
geometry, calculus, probability, and more, uncovering the beauty and power of numbers along the
way. From the mesmerizing patterns of prime numbers to the infinite possibilities of irrational
numbers, we delve into the mysteries that lie within the numerical realm. We witness the elegance
of algebra, where variables and constants dance together to solve complex equations and unlock the
unknown. Geometry takes us on a visual adventure, where shapes and angles converge to create the
blueprint of the physical world around us. We explore the power of exponents, where numbers grow
exponentially and logarithms bring clarity to the vastness of scientific notation. Calculus opens the
door to the concept of change, where limits, derivatives, and integrals allow us to understand the
dynamic nature of the world. Probability and statistics introduce us to the realm of uncertainty,
where predictions and estimations shape our understanding of the world. Trigonometry takes us on
a journey through the angles and ratios that govern the motion of celestial bodies and the
construction of bridges. Matrices and linear transformations reveal the beauty of symmetry and the
art of encoding information. Discrete mathematics ignites our fascination with puzzles, networks,
and the hidden structures that lie beneath the surface of our digital world. Finally, we witness the
real-world applications of mathematics, from finance to engineering, physics to biology. The Magic
of Numbers is not just a book about numbers; it is a celebration of the human quest for knowledge




and understanding. It is an invitation to unravel the infinite possibilities that lie within the realm of
mathematics and witness the power and beauty of numbers like never before. Join us on this
captivating journey and discover the magic that lies within the world of numbers. Whether you are a
student, a teacher, or simply a curious mind, this book will inspire and enlighten you, revealing the
hidden wonders that mathematics has to offer.

calculus properties of limits: The Journey Through Mathematics: Unveiling the Secrets of
Numbers Pasquale De Marco, 2025-05-22 In this captivating book, we invite you to embark on a
mathematical journey that will transform your understanding of the world around you. From the
fascinating world of numbers to the enigmatic realm of mathematics beyond numbers, we will
explore the beauty, power, and elegance of this universal language. With clear explanations,
engaging examples, and thought-provoking exercises, we will guide you through the fundamental
concepts of arithmetic, algebra, geometry, trigonometry, and calculus. You will discover the secrets
of numbers, unravel the mysteries of equations, and explore the intricate patterns that govern the
universe. But our exploration doesn't stop there. We will also delve into the realm of statistics,
discrete mathematics, and financial mathematics, revealing the hidden connections between
seemingly disparate fields. We will uncover the power of statistics in decision-making, explore the
elegance of discrete mathematics in computer science, and unravel the complexities of financial
mathematics in personal finance and investment. Beyond the practical applications, we will also
explore the beauty and wonder of mathematics itself. We will encounter the elegance of
mathematical proofs, ponder the concept of infinity and its implications, and unravel the mysteries of
fractals and chaos theory. We will discover the deep connections between mathematics, art, music,
and philosophy, and gain a profound appreciation for the power of human reason. Whether you are a
student seeking to expand your knowledge or a lifelong learner eager to explore the wonders of
mathematics, this book is your guide. With its engaging narrative and accessible explanations, it will
change the way you see the world and inspire you to think critically and creatively about the
universe around you. Join us on this mathematical journey and unlock the secrets of numbers and
beyond! If you like this book, write a review on google books!

calculus properties of limits: The Mathematical Frontier: Unlocking the Labyrinth of
Engineering Problems Pasquale De Marco, 2025-05-22 In a world driven by technological
advancements and complex engineering feats, The Mathematical Frontier: Unlocking the Labyrinth
of Engineering Problems emerges as an indispensable guide for aspiring engineers and
problem-solvers. This comprehensive volume unveils the profound impact of mathematics in shaping
the landscape of modern engineering, empowering readers to navigate the intricacies of real-world
challenges with confidence and ingenuity. Delving into the depths of mathematical concepts, this
book provides a comprehensive foundation in algebra, trigonometry, calculus, and linear algebra,
tailored specifically for engineering applications. Through engaging explanations, illustrative
examples, and thought-provoking exercises, readers will gain a deep understanding of the
underlying principles that govern engineering systems and processes. More than just a theoretical
exploration, The Mathematical Frontier emphasizes the practical applications of mathematics in
diverse engineering disciplines. Case studies drawn from across fields such as civil engineering,
mechanical engineering, electrical engineering, and computer science showcase the transformative
power of mathematical tools in solving real-world problems. Aspiring engineers will find this book an
invaluable resource, providing a solid foundation in the mathematical principles that underpin their
chosen field. Seasoned engineers will discover new perspectives and innovative approaches to
problem-solving, expanding their skillset and enhancing their ability to tackle complex engineering
challenges. For those intrigued by the intersection of mathematics and engineering, The
Mathematical Frontier offers a captivating journey into the realm of problem-solving and innovation.
Its engaging writing style and accessible explanations make it an enjoyable read for anyone seeking
to deepen their understanding of the mathematical foundations that drive the modern world. With its
comprehensive coverage, practical focus, and inspiring examples, The Mathematical Frontier is the
ultimate guide for engineers, aspiring engineers, and anyone seeking to master the art of



problem-solving through the power of mathematics. If you like this book, write a review on google
books!

calculus properties of limits: Mathematical Analysis Mariano Giaquinta, Giuseppe Modica,
2012-12-06 For more than two thousand years some familiarity with mathematics has been regarded
as an indispensable part of the intellectual equipment of every cultured person. Today the traditional
place of mathematics in education is in grave danger. Unfortunately, professional representatives of
mathematics share in the reponsibility. The teaching of mathematics has sometimes degen erated
into empty drill in problem solving, which may develop formal ability but does not lead to real
understanding or to greater intellectual indepen dence. Mathematical research has shown a
tendency toward overspecialization and over-emphasis on abstraction. Applications and connections
with other fields have been neglected . . . But . . . understanding of mathematics cannot be
transmitted by painless entertainment any more than education in music can be brought by the most
brilliant journalism to those who never have lis tened intensively. Actual contact with the content of
living mathematics is necessary. Nevertheless technicalities and detours should be avoided, and the
presentation of mathematics should be just as free from emphasis on routine as from forbidding
dogmatism which refuses to disclose motive or goal and which is an unfair obstacle to honest effort.
(From the preface to the first edition of What is Mathematics? by Richard Courant and Herbert
Robbins, 1941.

calculus properties of limits: CliffsTestPrep CSET: Mathematics Janet B Andreasen,
Enrique Ortiz, 2007-10-16 Your complete guide to a higher score on the CSET: Mathematics.
Features information about certification requirements, an overview of the test - with a scoring scale,
description of the test structure and format and proven test-taking strategies Approaches for
answering the three types of questions: multiple-choice enhanced multiple-choice
constructed-response. Reviews and Practice Focused reviews of all areas tested: algebra, number
theory, geometry, probability, calculus, and history of mathematics Practice problems for selected
difficult areas and domains 2 Full-Length Practice Tests are structured like the actual exam and are
complete with answers and explanations The Glossary of Terms has description of Key Formulas and
Properties Test-Prep Essentials from the Experts at CliffsNotes

calculus properties of limits: A Systemic Perspective on Cognition and Mathematics
Jeffrey Yi-Lin Forrest, 2013-02-28 This book is devoted to the study of human thought, its systemic
structure, and the historical development of mathematics both as a product of thought and as a
fascinating case analysis. After demonstrating that systems research constitutes the second
dimension of modern science, the monograph discusses the yoyo model, a recent ground-breaking
deve

calculus properties of limits: The Math Teacher's Book Of Lists Judith A. Muschla, Gary R.
Muschla, 2005-04-11 This is the second edition of the bestselling resource for mathematics teachers.
This time-saving reference provides over 300 useful lists for developing instructional materials and
planning lessons for middle school and secondary students. Some of the lists supply teacher
background; others are to copy for student use, and many offer new twists to traditional classroom
topics. For quick access and easy use, the lists are numbered consecutively, organized into sections
focusing on the different areas of math, and printed in a large 8-1/2 x 11 lay-flat format for easy
photocopying. Here's an overview of the ready-to-use lists you'll find in each section: I. NUMBERS:
THEORY AND OPERATIONS presents 40 lists including classification of real numbers, types of
fractions, types of decimals, rules for various operations, big numbers, and mathematical signs and
symbols. I[I. MEASUREMENT contains over 30 lists including, things that measure, measurement
abbreviations, the English and Metric Systems, and U.S. money3/4coins and bills. III. GEOMETRY
offers more than 50 lists covering topics such as lines and planes, types of polygons, types of
quadrilaterals, circles, Pythagorean triples, and formulas for finding area and volume. IV. ALGEBRA
gives you over 40 lists including how to express operations algebraically, powers and roots, common
factoring formulas, quadratic functions, and types of matrices. V. TRIGONOMETRY AND CALCULUS
provides more than 30 lists including the quadrant signs of the functions, reduction formulas,



integration rules, and natural logarithmic functions. VI. MATH IN OTHER AREAS offers more than
30 lists that tie math to other content areas, such as descriptive statistics, probability and odds,
numbers in popular sports, and some mathematical facts about space. VII. POTPOURRI features 16
lists that explore the various aspects of math including, famous mathematicians through history,
world firsts, math and superstition, and the Greek alphabet. VIII. SPECIAL REFERENCE LISTS FOR
STUDENTS provides 10 lists of interest to students such as overcoming math anxiety, steps for
solving word problems, and math web sites for students. IX. LISTS FOR TEACHERS’ REFERENCE
contains 25 lists such as how to manage a cooperative math class, sources of problems-of-the-day,
how to have a parents’ math night, and math web sites for teachers. X. REPRODUCIBLE TECHING
AIDS contains an assortment of helpful reproducibles including number lines, fraction strips, algebra
tiles, and various nets for making 3-D geometric shapes.

calculus properties of limits: A Pilot Standard National Course Classification System for
Secondary Education , 1995
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calculus properties of limits: Informational Limits in Optical Polarimetry and Vectorial
Imaging Matthew R. Foreman, 2012-03-23 Central to this thesis is the characterisation and
exploitation of electromagnetic properties of light in imaging and measurement systems. To this end
an information theoretic approach is used to formulate a hitherto lacking, quantitative definition of
polarisation resolution, and to establish fundamental precision limits in electromagnetic systems.
Furthermore rigorous modelling tools are developed for propagation of arbitrary electromagnetic
fields, including for example stochastic fields exhibiting properties such as partial polarisation,
through high numerical aperture optics. Finally these ideas are applied to the development,
characterisation and optimisation of a number of topical optical systems: polarisation imaging;
multiplexed optical data storage; and single molecule measurements. The work has implications for
all optical imaging systems where polarisation of light is of concern.

calculus properties of limits: CliffsNotes Praxis II: Mathematics Content Knowledge
Test (0061), Second Edition Sandra Luna McCune, Ennis Donice McCune, 2012-02-01 The
valuable test prep guide—now in an updated edition Includes subject review chapters for every
subject covered on the test 3 full-length tests with complete answer explanations

calculus properties of limits: Exploring the Infinite Jennifer Brooks, 2016-11-30 Exploring the
Infinite addresses the trend toward a combined transition course and introduction to analysis
course. It guides the reader through the processes of abstraction and log- ical argumentation, to
make the transition from student of mathematics to practitioner of mathematics. This requires more
than knowledge of the definitions of mathematical structures, elementary logic, and standard proof
techniques. The student focused on only these will develop little more than the ability to identify a
number of proof templates and to apply them in predictable ways to standard problems. This book
aims to do something more; it aims to help readers learn to explore mathematical situations, to make
conjectures, and only then to apply methods of proof. Practitioners of mathematics must do all of
these things. The chapters of this text are divided into two parts. Part I serves as an introduction to
proof and abstract mathematics and aims to prepare the reader for advanced course work in all
areas of mathematics. It thus includes all the standard material from a transition to proof course.
Part II constitutes an introduction to the basic concepts of analysis, including limits of sequences of
real numbers and of functions, infinite series, the structure of the real line, and continuous
functions. Features Two part text for the combined transition and analysis course New approach
focuses on exploration and creative thought Emphasizes the limit and sequences Introduces
programming skills to explore concepts in analysis Emphasis in on developing mathematical thought
Exploration problems expand more traditional exercise sets

calculus properties of limits: Handbook of Mathematics Vialar Thierry, 2023-08-22 The book,
revised, consists of XI Parts and 28 Chapters covering all areas of mathematics. It is a tool for
students, scientists, engineers, students of many disciplines, teachers, professionals, writers and
also for a general reader with an interest in mathematics and in science. It provides a wide range of




mathematical concepts, definitions, propositions, theorems, proofs, examples, and numerous
illustrations. The difficulty level can vary depending on chapters, and sustained attention will be
required for some. The structure and list of Parts are quite classical: I. Foundations of Mathematics,
II. Algebra, III. Number Theory, IV. Geometry, V. Analytic Geometry, VI. Topology, VII. Algebraic
Topology, VIII. Analysis, IX. Category Theory, X. Probability and Statistics, XI. Applied Mathematics.
Appendices provide useful lists of symbols and tables for ready reference. Extensive cross-references
allow readers to find related terms, concepts and items (by page number, heading, and objet such as
theorem, definition, example, etc.). The publisher’s hope is that this book, slightly revised and in a
convenient format, will serve the needs of readers, be it for study, teaching, exploration, work, or
research.
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calculus properties of limits: The Mathematical Structures Pasquale De Marco, 2025-03-10
Embark on an intellectual odyssey into the realm of mathematical structures, where abstract
concepts intertwine to reveal the hidden order of the universe. This comprehensive guide unveils the
elegance and power of these fundamental constructs, providing a solid foundation for students,
researchers, and practitioners alike. Delve into the intricacies of set theory, exploring the
fundamental building blocks of mathematics—sets, relations, and functions. Discover the intricate
interplay between logic and mathematics, as you unravel the mysteries of mathematical induction, a
cornerstone of mathematical reasoning. Witness the birth of numbers, from the familiar integers and
rational numbers to the enigmatic real numbers, and explore the captivating world of modular
arithmetic, where numbers dance in a never-ending cycle. Journey through the enchanting
landscapes of linear algebra, where vectors and matrices, like celestial bodies, dance in harmonious
motion. Solve systems of equations, unraveling the secrets hidden within their intricate web of
numbers. Witness the power of matrix operations, transforming data and revealing hidden patterns.
Explore vector spaces, where linear independence and orthogonality reign supreme, and discover
the beauty of subspaces, revealing the hidden dimensions of mathematical structures. Unleash the
boundless potential of calculus, where limits and continuity unveil the nature of change, and
derivatives and integrals unlock the secrets of motion and accumulation. Witness the elegance of
differentiation, revealing the hidden rates of change, and marvel at the power of integration,
transforming continuous change into discrete quantities. Explore the intricate world of differential
equations, where functions dance in a delicate balance of change, and discover their profound
implications in modeling real-world phenomena. Venture into the realm of discrete mathematics,
where logic and sets intertwine, laying the foundation for computer science and cryptography.
Explore the fascinating world of graph theory, where networks and connections unravel the secrets
of connectivity and optimization. Delve into the intricacies of recurrence relations, revealing the
patterns of change that shape sequences and series. Uncover the beauty of probability and statistics,
where chance encounters and patterns emerge from the chaos of uncertainty. Prepare to be
captivated by the elegance of topology, where shapes and spaces dance in a geometric ballet.
Explore the intricate world of metric spaces, where distance defines relationships and shapes.
Discover the beauty of topological spaces, where continuity and connectedness unveil the hidden
structure of sets. Witness the power of compactness, revealing the finiteness of infinite sets, and
immerse yourself in the challenges of knot theory, where intricate loops intertwine in a mesmerizing
dance of geometry. If you like this book, write a review!
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