what is the first fundamental theorem of
calculus

what is the first fundamental theorem of calculus is a pivotal concept in mathematics that
connects the fields of differential calculus and integral calculus. This theorem serves as a bridge
between the process of taking derivatives and calculating integrals, establishing a profound
relationship between these two fundamental operations. Understanding the first fundamental
theorem of calculus is essential for students and professionals alike, as it forms the basis for more
advanced topics in calculus and mathematical analysis. This article will explore the theorem's
definition, its significance in the world of mathematics, and provide examples to illustrate its
applications. Additionally, we will delve into the second fundamental theorem of calculus and its
relationship to the first, ensuring a comprehensive understanding of these concepts.
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Definition of the First Fundamental Theorem of
Calculus

The first fundamental theorem of calculus establishes a crucial connection between differentiation
and integration. It states that if a function \( f\) is continuous on the closed interval \([a, b]\) and \( F
\) is an antiderivative of \( f\) on that interval, then the integral of \( f\) from \(a\) to \( b \) can be
calculated using the following formula:

J." f(x) dx = F(b) - F(a)

In this expression, \( J,” f(x) dx \) represents the definite integral of the function \( f(x) \) between the
limits \( a\) and \( b \). The function \( F(x) \) is an antiderivative of \( f(x) \), meaning that \( F'(x) =
f(x) \). This theorem implies that the process of integration can be reversed by differentiation, and it
provides a method for calculating the area under a curve defined by the function \( f\).



Significance of the First Fundamental Theorem of
Calculus

The first fundamental theorem of calculus holds immense significance in both theoretical and
applied mathematics. It not only lays the groundwork for integral calculus but also enhances our
understanding of the relationship between the two primary operations of calculus. Here are a few
key points highlighting its importance:

e Linking Concepts: It links the concepts of differentiation and integration, which are often
viewed as separate entities in mathematics.

e Area Calculation: The theorem provides a practical method for calculating the area under
curves, which has applications in various fields such as physics, engineering, and economics.

e Foundation for Advanced Topics: It serves as a foundational concept for more advanced
topics in calculus, including improper integrals and multivariable calculus.

e Mathematical Rigor: The theorem enhances the rigor and structure of calculus, confirming
that antiderivatives exist for continuous functions.

Ultimately, the first fundamental theorem of calculus is essential for anyone studying mathematics,
as it is a cornerstone of the entire field of calculus and mathematical analysis.

Examples Illustrating the First Fundamental Theorem
of Calculus

To grasp the first fundamental theorem of calculus fully, it is beneficial to work through some
examples. Below are a couple of scenarios that illustrate the application of the theorem:

Example 1: A Simple Polynomial Function

Consider the function \( f(x) = 3x~2\). We want to find the definite integral of \( f(x) \) from \( 1) to
\(4\).

First, we find an antiderivative \( F(x) \) of \( f(x) \):
Fx)=x"3+C

According to the first fundamental theorem of calculus, we can compute:



['3x2dx = F(4) - F(1)
Calculating, we find:

F(4) =4*=64
F1)=1=1
[i'3x2dx=64-1=63

Example 2: A Trigonometric Function

Now consider the function \( f(x) = \sin(x) \). We want to find the definite integral from \( 0 \) to \( \pi
\).

The antiderivative of \( f(x) \) is:

F(x) = -\cos(x) + C

Using the first fundamental theorem of calculus, we have:
Jo" sin(x) dx = F(m) - F(0)

Calculating, we find:

Fm)=-(-1)=1
F(0) = (-1) = 1
Jo'sin(x)dx=1-1=0

Relationship with the Second Fundamental Theorem of
Calculus

The first fundamental theorem of calculus is complemented by the second fundamental theorem of
calculus, which further elucidates the connection between differentiation and integration. The
second theorem states that if \( f'\) is continuous on \([a, b]\), then the function \( G(x) = [,* f(t) dt )
is differentiable on \((a, b)\) and its derivative is given by:

G'(x) = f(x)

This means that the process of integration can be used to define a new function \( G(x) \), and this
function is differentiable, with its derivative being the original function \( f(x) \). Thus, both theorems
collectively illustrate the profound relationship between differentiation and integration.



Applications of the First Fundamental Theorem of
Calculus

The first fundamental theorem of calculus has numerous applications across various fields. Here are
a few notable examples:

e Physics: The theorem is used to calculate work done by a force, as work can be expressed as
the integral of force over distance.

e Economics: It helps in finding consumer and producer surplus by calculating the area under
demand and supply curves.

e Engineering: Engineers use this theorem in analyzing systems and processes that involve
rates of change and total quantities.

 Statistics: It plays a role in determining probabilities and expected values through integration
of probability density functions.

Overall, the first fundamental theorem of calculus is an essential tool that facilitates the analysis and
understanding of various mathematical and real-world phenomena.

Q: What does the first fundamental theorem of calculus state?

A: The first fundamental theorem of calculus states that if a function f is continuous on the closed
interval [a, b] and F is an antiderivative of f on that interval, then the integral of f from a to b is
equal to F(b) - F(a).

Q: How do I find an antiderivative for a function?

A: To find an antiderivative for a function f(x), you look for a function F(x) such that F'(x) = f(x). This
often involves applying power rule, product rule, or other integration techniques.

Q: Can the first fundamental theorem of calculus be applied to
discontinuous functions?

A: The first fundamental theorem of calculus requires that the function f be continuous on the
interval [a, b]. If f is discontinuous, the theorem may not hold, although it can sometimes be
extended to functions with certain types of discontinuities.



Q: What is the difference between the first and second
fundamental theorems of calculus?

A: The first fundamental theorem of calculus connects differentiation and integration, stating how to
evaluate definite integrals using antiderivatives. The second fundamental theorem states that the
integral of a function can be differentiated, linking the process of integration to the original function.

Q: Why is the first fundamental theorem of calculus important
in real-world applications?

A: The first fundamental theorem of calculus is important in real-world applications because it allows
for the calculation of areas, total quantities, and the relationship between rates of change, which are
crucial in fields such as physics, engineering, and economics.

Q: Can you provide an example of using the first fundamental
theorem of calculus?

A: Yes, an example would be finding the area under the curve of the function f(x) = 2x from 1 to 3.
By finding the antiderivative F(x) = x? and applying the theorem, we can compute the area as F(3) -
F(1)=9-1=8.

Q: How does the first fundamental theorem of calculus relate
to limits?

A: The first fundamental theorem of calculus relates to limits through the definition of the definite
integral, which involves taking the limit of Riemann sums as the partition of the interval approaches
zero.

Q: What role does continuity play in the first fundamental
theorem of calculus?

A: Continuity of the function f on the interval [a, b] is essential for the first fundamental theorem of
calculus, as it ensures the existence of an antiderivative and guarantees that the integral can be
properly evaluated.

Q: Are there any exceptions to the first fundamental theorem
of calculus?

A: Yes, if a function is not continuous on the interval [a, b], the first fundamental theorem may not
apply. However, there are certain conditions under which it can still be applied, such as piecewise
continuous functions.



Q: What is the significance of the constant of integration in
the first fundamental theorem of calculus?

A: The constant of integration is significant because it represents the family of all antiderivatives of
a function. While the definite integral computed using the first fundamental theorem yields a specific
value, the constant is crucial for understanding the general form of antiderivatives.
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what is the first fundamental theorem of calculus: Core Concepts in Real Analysis Roshan
Trivedi, 2025-02-20 Core Concepts in Real Analysis is a comprehensive book that delves into the
fundamental concepts and applications of real analysis, a cornerstone of modern mathematics.
Written with clarity and depth, 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.

what is the first fundamental theorem of calculus: An Introduction to Measure Theory
Terence Tao, 2021-09-03 This is a graduate text introducing the fundamentals of measure theory
and integration theory, which is the foundation of modern real analysis. The text focuses first on the
concrete setting of Lebesgue measure and the Lebesgue integral (which in turn is motivated by the
more classical concepts of Jordan measure and the Riemann integral), before moving on to abstract
measure and integration theory, including the standard convergence theorems, Fubini's theorem,
and the Carathéodory extension theorem. Classical differentiation theorems, such as the Lebesgue
and Rademacher differentiation theorems, are also covered, as are connections with probability
theory. The material is intended to cover a quarter or semester's worth of material for a first
graduate course in real analysis. There is an emphasis in the text on tying together the abstract and
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the concrete sides of the subject, using the latter to illustrate and motivate the former. The central
role of key principles (such as Littlewood's three principles) as providing guiding intuition to the
subject is also emphasized. There are a large number of exercises throughout that develop key
aspects of the theory, and are thus an integral component of the text. As a supplementary section, a
discussion of general problem-solving strategies in analysis is also given. The last three sections
discuss optional topics related to the main matter of the book.

what is the first fundamental theorem of calculus: Ernst Cassirer and the Critical Science
of Germany, 18991919 Gregory B. Moynahan, 2013-07-15 Recovering a lost world of the politics of
science in Imperial Germany, Gregory B. Moynahan approaches the life and work of the philosopher
and historian Ernst Cassirer (1874-1945) from a revisionist perspective, using this framework to
redefine the origins of twentieth-century critical historicism and critical theory. The only text in
English to focus on the first half of the polymath Cassirer’s career and his role in the Marburg
School, this volume illuminates one of the most important - and in English, least-studied - reform
movements in Imperial Germany.

what is the first fundamental theorem of calculus: ,

what is the first fundamental theorem of calculus: Calculus, Volume 1 Tom M. Apostol,
1991-01-16 An introduction to the Calculus, with an excellent balance between theory and
technique. Integration is treated before differentiation--this is a departure from most modern texts,
but it is historically correct, and it is the best way to establish the true connection between the
integral and the derivative. Proofs of all the important theorems are given, generally preceded by
geometric or intuitive discussion. This Second Edition introduces the mean-value theorems and their
applications earlier in the text, incorporates a treatment of linear algebra, and contains many new
and easier exercises. As in the first edition, an interesting historical introduction precedes each
important new concept.

what is the first fundamental theorem of calculus: Foundations of Analysis Joseph L. Taylor,
2012 Analysis plays a crucial role in the undergraduate curriculum. Building upon the familiar
notions of calculus, analysis introduces the depth and rigor characteristic of higher mathematics
courses. Foundations of Analysis has two main goals. The first is to develop in students the
mathematical maturity and sophistication they will need as they move through the upper division
curriculum. The second is to present a rigorous development of both single and several variable
calculus, beginning with a study of the properties of the real number system. The presentation is
both thorough and concise, with simple, straightforward explanations. The exercises differ widely in
level of abstraction and level of difficulty. They vary from the simple to the quite difficult and from
the computational to the theoretical. Each section contains a number of examples designed to
illustrate the material in the section and to teach students how to approach the exercises for that
section. The list of topics covered is rather standard, although the treatment of some of them is not.
The several variable material makes full use of the power of linear algebra, particularly in the
treatment of the differential of a function as the best affine approximation to the function at a given
point. The text includes a review of several linear algebra topics in preparation for this material. In
the final chapter, vector calculus is presented from a modern point of view, using differential forms
to give a unified treatment of the major theorems relating derivatives and integrals: Green's,
Gauss's, and Stokes's Theorems. At appropriate points, abstract metric spaces, topological spaces,
inner product spaces, and normed linear spaces are introduced, but only as asides. That is, the
course is grounded in the concrete world of Euclidean space, but the students are made aware that
there are more exotic worlds in which the concepts they are learning may be studied.

what is the first fundamental theorem of calculus: Math Dictionary With Solutions Chris
Kornegay, 1999-03-06 I have never seen anything even close to this level of breadth. It's a very
thorough and comprehensive source book for mathematical ideas, terminology, definitions, and
examples. Math Dictionary with Solutions, 2nd would be an excellent reference book for instructors
of basic mathematics and statistics courses as well as for non-math majors taking required math and
statistics courses. --Paul R. Swank, University of Houston In addition to providing definitions as



every dictionary must, it also provides clear and easy-to-follow examples that show how to carry out
the most important mathematical operations to be used across these levels. This book is also a
valuable resource for graduate students and academicians in the social sciences who are coping with
the rapidly increasing emphasis on quantitative methods that, to be understood, require more
familiarity with mathematical underpinnings than are typically a part of the academic background of
many individuals in these fields. --Dennis W. Roncek, University of Nebraska, Omaha This is a highly
readable, accessible, reference source, the product of a huge amount of labor, obviously. --Hoben
Thomas, The Pennsylvania State University Have you ever suddenly become stuck and not
remembered how to divide a fraction or turn a fraction into a percentage? Or, have you taken a
graduate statistics course and discovered that you can't remember any of the terminology or
techniques from a calculus course you took years ago? If either of these scenarios sounds familiar,
then this book will provide you with the quick and easy review that you need. This reference book
has math topics ranging from arithmetic through calculus arranged alphabetically by topic. Each
topic is provided with a definition, explanation, and an example or two of how to solve a particular
problem using the topic’s technique. Depending on the degree of difficulty of the topic, this material
is covered in one or two paragraphs to several pages. To further facilitate learning, the topics are
cross-referenced so that the reader can backtrack to easier topics if the current one is too difficult.
This book is a mathematics tutor-in-a-book and provides a reliable reference for any researcher or
manager who works with numbers or needs a review of mathematical concepts.

what is the first fundamental theorem of calculus: Intermediate Microeconomics John H
Hoag, 2012-11-27 This book provides a rigorous course to the theory of intermediate
microeconomics. It includes not only the basic traditional theory, but also a “From the Literature”
box in each chapter directing students to applications of the theory. The theory is developed
axiomatically, with optional sections using one-variable calculus included for interested readers. A
substantial number of homework problems are also interspersed throughout the text. Covering the
essential topics of microeconomics, this book is highly suitable for a one-term class in
microeconomics at the intermediate level.

what is the first fundamental theorem of calculus: Introductory Mathematics and Statistics
for Islamic Finance Abbas Mirakhor, Noureddine Krichene, 2014-06-10 A unique primer on
quantitative methods as applied to Islamic finance Introductory Mathematics and Statistics for
Islamic Finance + Website is a comprehensive guide to quantitative methods, specifically as applied
within the realm of Islamic finance. With applications based on research, the book provides readers
with the working knowledge of math and statistics required to understand Islamic finance theory
and practice. The numerous worked examples give students with various backgrounds a uniform set
of common tools for studying Islamic finance. The in-depth study of finance requires a strong
foundation in quantitative methods. Without a good grasp of math, probability, and statistics,
published theoretical and applied works in Islamic finance remain out of reach. Unlike a typical math
text, this book guides students through only the methods that directly apply to Islamic finance,
without wasting time on irrelevant techniques. Each chapter contains a detailed explanation of the
topic at hand, followed by an example based on real situations encountered in Islamic finance.
Topics include: Algebra and matrices Calculus and differential equations Probability theory Statistics
Written by leading experts on the subject, the book serves as a useful primer on the analysis
methods and techniques students will encounter in published research, as well as day-to-day
operations in finance. Anyone aspiring to be successful in Islamic finance needs these skills, and
Introductory Mathematics and Statistics for Islamic Finance + Website is a clear, concise, and highly
relevant guide.

what is the first fundamental theorem of calculus: Mathematical Method in Physics
Darterrius Sims, 2018-08-12 Mathematical Physics is a significant discipline, concerned with the
interface of mathematics and physics. There are several distinct branches of Mathematical Physics
and these roughly corresponded to particular historical periods. Mathematics and physics have
interacted fruitfully for centuries. Physics has been a constant source of interesting mathematical



problems, and these problems have often required new mathematics for their solution. Conversely,
advances in mathematics have found surprising and impressive applications in physics. Mathematics
may be considered as a logical relationship language developed upon the concept / definition of one.
From this one, we can logically define two, three, etc. which we call numbers. Hence a number is
some relationship to one. Once we have whole numbers then we can define add, subtract, multiply
and divide. Fractions, squares, cubes, etc, all became possible, as more and more complexly defined
relationships between numbers evolved. Ordinary differential equations are equations to be solved in
which the unknown element is a function, rather than a number, and in which the known information
relates that function to its derivatives. Few such equations admit an explicit answer, but there is a
wealth of qualitative information describing the solutions and their dependence on the defining
equation. There are many important classes of differential equations for which detailed information
is available. Fourier series are used extensively in engineering, especially for processing images and
other signals. Finding the coefficients of a Fourier series is the same as doing a spectral analysis of a
function. The Fourier series is a mathematical tool used for analyzing an arbitrary periodic function
by decomposing it into a weighted sum of much simpler sinusoidal component functions sometimes
referred to as normal Fourier modes, or simply modes for short. This book is intended partly to serve
as a textbook cum reference for the course Engineering Physics taught at the undergraduate level in
engineering colleges all over the country. The other purpose of the book is to serve as a reference
book for research workers in theoretical physics and signal processing.

what is the first fundamental theorem of calculus: The Cell Method Elena Ferretti,
2014-02-02 The Cell Method (CM) is a computational tool that maintains critical multidimensional
attributes of physical phenomena in analysis. This information is neglected in the differential
formulations of the classical approaches of finite element, boundary element, finite volume, and
finite difference analysis, often leading to numerical instabilities and spurious results. This book
highlights the central theoretical concepts of the CM that preserve a more accurate and precise
representation of the geometric and topological features of variables for practical problem solving.
Important applications occur in fields such as electromagnetics, electrodynamics, solid mechanics
and fluids. CM addresses non-locality in continuum mechanics, an especially important circumstance
in modeling heterogeneous materials. Professional engineers and scientists, as well as graduate
students, are offered: * A general overview of physics and its mathematical descriptions; ¢ Guidance
on how to build direct, discrete formulations; ¢« Coverage of the governing equations of the CM,
including nonlocality; * Explanations of the use of Tonti diagrams; and ¢ References for further
reading.

what is the first fundamental theorem of calculus: Mathematics for Engineers and
Scientists Alan Jeffrey, 2004-08-10 Since its original publication in 1969, Mathematics for
Engineers and Scientists has built a solid foundation in mathematics for legions of undergraduate
science and engineering students. It continues to do so, but as the influence of computers has grown
and syllabi have evolved, once again the time has come for a new edition. Thoroughly rev

what is the first fundamental theorem of calculus: Educative JEE Mathematics K.D. Joshi,
2004-03

what is the first fundamental theorem of calculus: S.Chand[]s Mathematics -XII (Vol-Ii)
Bhagwat S. Sharma, S. Chand’s Mathematics books for Classes IX and X are completely based on
CCE pattern of CBSE. The book for Term I covers the syllabus from April to September and the book
for Term II covers the syllabus from October to March.

what is the first fundamental theorem of calculus: A History of Analysis Hans Niels Jahnke,
Analysis as an independent subject was created as part of the scientific revolution in the seventeenth
century. Kepler, Galileo, Descartes, Fermat, Huygens, Newton, and Leibniz, to name but a few,
contributed to its genesis. Since the end of the seventeenth century, the historical progress of
mathematical analysis has displayed unique vitality and momentum. No other mathematical field has
so profoundly influenced the development of modern scientific thinking. Describing this
multidimensional historical development requires an in-depth discussion which includes a



reconstruction of general trends and an examination of the specific problems. This volume is
designed as a collective work of authors who are proven experts in the history of mathematics. It
clarifies the conceptual change that analysis underwent during its development while elucidating the
influence of specific applications and describing the relevance of biographical and philosophical
backgrounds. The first ten chapters of the book outline chronological development and the last three
chapters survey the history of differential equations, the calculus of variations, and functional
analysis. Special features are a separate chapter on the development of the theory of complex
functions in the nineteenth century and two chapters on the influence of physics on analysis. One is
about the origins of analytical mechanics, and one treats the development of boundary-value
problems of mathematical physics (especially potential theory) in the nineteenth century. The book
presents an accurate and very readable account of the history of analysis. Each chapter provides a
comprehensive bibliography. Mathematical examples have been carefully chosen so that readers
with a modest background in mathematics can follow them. It is suitable for mathematical historians
and a general mathematical audience.

what is the first fundamental theorem of calculus: How to Integrate It Sean M. Stewart,
2018 Practical guide demystifying the art of integration for beginning calculus students through
thorough explanations, examples and exercises.

what is the first fundamental theorem of calculus: An Introduction to Analysis Robert C.
Gunning, 2018-03-20 An essential undergraduate textbook on algebra, topology, and calculus An
Introduction to Analysis is an essential primer on basic results in algebra, topology, and calculus for
undergraduate students considering advanced degrees in mathematics. Ideal for use in a one-year
course, this unique textbook also introduces students to rigorous proofs and formal mathematical
writing--skills they need to excel. With a range of problems throughout, An Introduction to Analysis
treats n-dimensional calculus from the beginning—differentiation, the Riemann integral, series, and
differential forms and Stokes's theorem—enabling students who are serious about mathematics to
progress quickly to more challenging topics. The book discusses basic material on point set topology,
such as normed and metric spaces, topological spaces, compact sets, and the Baire category
theorem. It covers linear algebra as well, including vector spaces, linear mappings, Jordan normal
form, bilinear mappings, and normal mappings. Proven in the classroom, An Introduction to Analysis
is the first textbook to bring these topics together in one easy-to-use and comprehensive volume.
Provides a rigorous introduction to calculus in one and several variables Introduces students to basic
topology Covers topics in linear algebra, including matrices, determinants, Jordan normal form, and
bilinear and normal mappings Discusses differential forms and Stokes's theorem in n dimensions
Also covers the Riemann integral, integrability, improper integrals, and series expansions

what is the first fundamental theorem of calculus: FTCE Mathematics 6-12 (026) 3rd
Ed., Book + Online Sandra Rush, 2018-10-20 REA's FTCE Mathematics 6-12 (026) Test Prep with
Online Tests Gets You Certified and in the Classroom! Updated Third Edition This new third edition
of our FTCE Mathematics 6-12 test prep is designed to help you master the competencies tested on
this challenging exam. It's perfect for teacher education students and career-changing professionals
who are need certification to teach mathematics in Florida's secondary schools. Written by Sandra
Rush, M.A., math test expert, author, tutor, and private test-prep coach, our test prep covers all the
relevant topics, with expert score-raising strategies developed just for the FTCE Math test. Our
targeted review covers the 10 competencies tested: knowledge of algebra, advanced algebra,
functions, geometry, coordinate geometry, trigonometry, statistics and probability, calculus,
mathematical reasoning, and instruction and assessment. End-of-chapter practice reinforces key
concepts and helps you evaluate your overall understanding of the subject. An online diagnostic test
pinpoints your strengths and weaknesses so you can focus your study on the topics where you need
the most review. Two full-length practice tests (available in the book and online) offer realistic
practice and are balanced to include every type of question and skill tested on the actual exam. Our
online tests are offered in a timed format with automatic scoring and diagnostic feedback to help
you zero in on the topics and types of questions that give you trouble now, so you can succeed on



test day. This test prep is a must-have for teacher certification candidates in Florida! REA's book +
online prep packages are teacher-recommended and are proven to be the extra support teacher
candidates need to pass their challenging certification exams.

what is the first fundamental theorem of calculus: Essential Mathematics for Science and
Engineering Dr. G. Jithender Reddy, Dr. Sushma T C, Mrs. Swathi H R, Dr. Bhimanand Pandurang
Gajbhare, 2025-03-13 Essential Mathematics for Science and Engineering provides a clear and
concise foundation in mathematical concepts critical for science and engineering students. Covering
topics like algebra, calculus, differential equations, and statistics, it emphasizes practical
applications, problem-solving skills, and real-world examples to support academic success and
professional competence in technical fields.

what is the first fundamental theorem of calculus: Real Analysis Through Modern
Infinitesimals Nader Vakil, 2011-02-17 A coherent, self-contained treatment of the central topics of
real analysis employing modern infinitesimals.
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