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Mathematical Analysis I

This work by Zorich on Mathematical Analysis constitutes a thorough first course in real analysis, 
leading from the most elementary facts about real numbers to such advanced topics as differential 
forms on manifolds, asymptotic methods, Fourier, Laplace, and Legendre transforms, and elliptic 
functions.



Real Mathematical Analysis

Was plane geometry your favourite math course in high school? Did you like proving theorems? Are 
you sick of memorising integrals? If so, real analysis could be your cup of tea. In contrast to calculus 
and elementary algebra, it involves neither formula manipulation nor applications to other fields of 
science. None. It is Pure Mathematics, and it is sure to appeal to the budding pure mathematician. In 
this new introduction to undergraduate real analysis the author takes a different approach from past 
studies of the subject, by stressing the importance of pictures in mathematics and hard problems. The 
exposition is informal and relaxed, with many helpful asides, examples and occasional comments from 
mathematicians like Dieudonne, Littlewood and Osserman. The author has taught the subject many 
times over the last 35 years at Berkeley and this book is based on the honours version of this course. 
The book contains an excellent selection of more than 500 exercises.

An Introduction to Real Analysis

This book provides a compact, but thorough, introduction to the subject of Real Analysis. It is intended 
for a senior undergraduate and for a beginning graduate one-semester course.

Mathematical Analysis for Modeling

Mathematical Analysis for Modeling is intended for those who want to understand the substance of 
mathematics, rather than just having familiarity with its techniques. It provides a thorough understanding 
of how mathematics is developed for and applies to solving scientific and engineering problems. The 
authors stress the construction of mathematical descriptions of scientific and engineering situations, 
rather than rote memorizations of proofs and formulas. Emphasis is placed on algorithms as solutions 
to problems and on insight rather than formal derivations.

Introduction to Analysis

Introduction to Analysis is an ideal text for a one semester course on analysis. The book covers 
standard material on the real numbers, sequences, continuity, differentiation, and series, and includes 
an introduction to proof. The author has endeavored to write this book entirely from the student’s 
perspective: there is enough rigor to challenge even the best students in the class, but also enough 
explanation and detail to meet the needs of a struggling student. From the Author to the student: "I 
vividly recall sitting in an Analysis class and asking myself, ‘What is all of this for?’ or ‘I don’t have any 
idea what’s going on.’ This book is designed to help the student who finds themselves asking the same 
sorts of questions, but will also challenge the brightest students." Chapter 1 is a basic introduction to 
logic and proofs. Informal summaries of the idea of proof provided before each result, and before a 
solution to a practice problem. Every chapter begins with a short summary, followed by a brief abstract 
of each section. Each section ends with a concise and referenced summary of the material which is 
designed to give the student a "big picture" idea of each section. There is a brief and non-technical 
summary of the goals of a proof or solution for each of the results and practice problems in this book, 
which are clearly marked as "Idea of proof," or as "Methodology\

Sharpening Mathematical Analysis Skills

This book gathers together a novel collection of problems in mathematical analysis that are challenging 
and worth studying. They cover most of the classical topics of a course in mathematical analysis, and 
include challenges presented with an increasing level of difficulty. Problems are designed to encourage 
creativity, and some of them were especially crafted to lead to open problems which might be of 
interest for students seeking motivation to get a start in research. The sets of problems are comprised 
in Part I. The exercises are arranged on topics, many of them being preceded by supporting theory. 
Content starts with limits, series of real numbers and power series, extending to derivatives and their 
applications, partial derivatives and implicit functions. Difficult problems have been structured in parts, 
helping the reader to find a solution. Challenges and open problems are scattered throughout the text, 
being an invitation to discover new original methods for proving known results and establishing new 
ones. The final two chapters offer ambitious readers splendid problems and two new proofs of a famous 
quadratic series involving harmonic numbers. In Part II, the reader will find solutions to the proposed 
exercises. Undergraduate students in mathematics, physics and engineering, seeking to strengthen 
their skills in analysis, will most benefit from this work, along with instructors involved in math contests, 



individuals who want to enrich and test their knowledge in analysis, and anyone willing to explore the 
standard topics of mathematical analysis in ways that aren’t commonly seen in regular textbooks.

Understanding Analysis

This elementary presentation exposes readers to both the process of rigor and the rewards inherent in 
taking an axiomatic approach to the study of functions of a real variable. The aim is to challenge and 
improve mathematical intuition rather than to verify it. The philosophy of this book is to focus attention 
on questions which give analysis its inherent fascination. Each chapter begins with the discussion of 
some motivating examples and concludes with a series of questions.

A First Course in Real Analysis

The first course in analysis which follows elementary calculus is a critical one for students who 
are seriously interested in mathematics. Traditional advanced calculus was precisely what its name 
indicates-a course with topics in calculus emphasizing problem solving rather than theory. As a result 
students were often given a misleading impression of what mathematics is all about; on the other 
hand the current approach, with its emphasis on theory, gives the student insight in the fundamentals 
of analysis. In A First Course in Real Analysis we present a theoretical basis of analysis which is 
suitable for students who have just completed a course in elementary calculus. Since the sixteen 
chapters contain more than enough analysis for a one year course, the instructor teaching a one or 
two quarter or a one semester junior level course should easily find those topics which he or she thinks 
students should have. The first Chapter, on the real number system, serves two purposes. Because 
most students entering this course have had no experience in devising proofs of theorems, it provides 
an opportunity to develop facility in theorem proving. Although the elementary processes of numbers 
are familiar to most students, greater understanding of these processes is acquired by those who work 
the problems in Chapter 1. As a second purpose, we provide, for those instructors who wish to give a 
comprehen sive course in analysis, a fairly complete treatment of the real number system including a 
section on mathematical induction.

A First Course in Mathematical Analysis

In spite of being nearly 500 years old, the subject of complex analysis is still today a vital and active 
part of mathematics. There are important applications in physics, engineering, and other aspects of 
technology. This Handbook presents contributed chapters by prominent mathematicians, including the 
new generation of researchers. More than a compilation of recent results, this book offers students 
an essential stepping-stone to gain an entry into the research life of complex analysis. Classes 
and seminars play a role in this process. More, though, is needed for further study. This Handbook 
will play that role. This book is also a reference and a source of inspiration for more seasoned 
mathematicians—both specialists in complex analysis and others who want to acquaint themselves 
with current modes of thought. The chapters in this volume are authored by leading experts and gifted 
expositors. They are carefully crafted presentations of diverse aspects of the field, formulated for a 
broad and diverse audience. This volume is a touchstone for current ideas in the broadly construed 
subject area of complex analysis. It should enrich the literature and point in some new directions.

Handbook of Complex Analysis

This is the second edition of a graduate level real analysis textbook formerly published by Prentice Hall 
(Pearson) in 1997. This edition contains both volumes. Volumes one and two can also be purchased 
separately in smaller, more convenient sizes.

Real Analysis

Abstract analysis, and particularly the language of normed linear spaces, now lies at the heart of 
a major portion of modern mathematics. Unfortunately, it is also a subject which students seem to 
find quite challenging and difficult. This book presumes that the student has had a first course in 
mathematical analysis or advanced calculus, but it does not presume the student has achieved mastery 
of such a course. Accordingly, a gentle introduction to the basic notions of convergence of sequences, 
continuity of functions, open and closed set, compactness, completeness and separability is given. 
The pace in the early chapters does not presume in any way that the readers have at their fingertips 
the techniques provided by an introductory course. Instead, considerable care is taken to introduce 



and use the basic methods of proof in a slow and explicit fashion. As the chapters progress, the pace 
does quicken and later chapters on differentiation, linear mappings, integration and the implicit function 
theorem delve quite deeply into interesting mathematical areas. There are many exercises and many 
examples of applications of the theory to diverse areas of mathematics. Some of these applications take 
considerable space and time to develop, and make interesting reading in their own right. The treatment 
of the subject is deliberately not a comprehensive one. The aim is to convince the undergraduate reader 
that analysis is a stimulating, useful, powerful and comprehensible tool in modern mathematics. This 
book will whet the readers' appetite, not overwhelm them with material.

Introduction to Abstract Analysis

For over three decades, this best-selling classic has been used by thousands of students in the United 
States and abroad as a must-have textbook for a transitional course from calculus to analysis. It has 
proven to be very useful for mathematics majors who have no previous experience with rigorous 
proofs. Its friendly style unlocks the mystery of writing proofs, while carefully examining the theoretical 
basis for calculus. Proofs are given in full, and the large number of well-chosen examples and 
exercises range from routine to challenging. The second edition preserves the book’s clear and concise 
style, illuminating discussions, and simple, well-motivated proofs. New topics include material on the 
irrationality of pi, the Baire category theorem, Newton's method and the secant method, and continuous 
nowhere-differentiable functions.

Elementary Analysis

Working Analysis is for a two semester course in advanced calculus. It develops the basic ideas 
of calculus rigorously but with an eye to showing how mathematics connects with other areas of 
science and engineering. In particular, effective numerical computation is developed as an important 
aspect of mathematical analysis. Maintains a rigorous presentation of the main ideas of advanced 
calculus, interspersed with applications that show how to analyze real problems Includes a wide range 
of examples and exercises drawn from mechanics, biology, chemical engineering and economics 
Describes links to numerical analysis and provides opportunities for computation; some MATLAB codes 
are available on the author's webpage Enhanced by an informal and lively writing style

Working Analysis

Basic Real and Abstract Analysis focuses on the processes, methodologies, and approaches involved 
in the process of abstraction of mathematical problems. The book first offers information on orientation 
and sets and spaces, including equivalent and infinite sets, metric spaces, cardinals, distance and 
relative properties, real numbers, and absolute value and inequalities. The text then takes a look at 
sequences and series and measure and integration. Topics include rings and additivity, Lebesgue 
integration, outer measures and measurability, extended real number system, sequences in metric 
spaces, and series of real numbers. The publication ponders on measure theory, continuity, derivatives, 
and Stieltjes integrals. Discussions focus on integrators of bounded variation, Lebesgue integral 
relations, exponents and logarithms, bounded variation, mean values, trigonometry, and Fourier series. 
The manuscript is a valuable reference for mathematicians and researchers interested in the process 
of abstraction of mathematical equations.

Basic Real and Abstract Analysis

Foundations of Analysis covers the basics of real analysis for a one- or two-semester course. In a 
straightforward and concise way, it helps students understand the key ideas and apply the theorems. 
The book's accessible approach will appeal to a wide range of students and instructors.Each section 
begins with a boxed introduction that familiarizes

Foundations of Analysis

Mathematical Analysis and its Applications covers the proceedings of the International Conference on 
Mathematical Analysis and its Applications. The book presents studies that discuss several mathemati-
cal analysis methods and their respective applications. The text presents 38 papers that discuss topics, 
such as approximation of continuous functions by ultraspherical series and classes of bi-univalent 
functions. The representation of multipliers of eigen and joint function expansions of nonlocal spectral 



problems for first- and second-order differential operators is also discussed. The book will be of great 
interest to researchers and professionals whose work involves the use of mathematical analysis.

Mathematical Analysis and Its Applications

For several centuries, analysis has been one of the most prestigious and important subjects in 
mathematics. The present book sets off by tracing the evolution of mathematical analysis, and then 
endeavours to understand the developments of main trends, problems, and conjectures. It features 
chapters on general topology, 'classical' integration and measure theory, functional analysis, harmonic 
analysis and Lie groups, theory of functions and analytic geometry, differential and partial differential 
equations, topological and differential geometry. The ubiquitous presence of analysis also requires 
the consideration of related topics such as probability theory or algebraic geometry. Each chapter 
features a comprehensive first part on developments during the period 1900-1950, and then provides 
outlooks on representative achievements during the later part of the century. The book provides many 
original quotations from outstanding mathematicians as well as an extensive bibliography of the seminal 
publications. It will be an interesting and useful reference work for graduate students, lecturers, and all 
professional mathematicians and other scientists with an interest in the history of mathematics.

Mathematical Analysis during the 20th Century

Dealing chiefly with functions of a single real variable, this text by a distinguished educator introduces 
limits, continuity, differentiability, integration, convergence of infinite series, double series, and infinite 
products. 1963 edition.

An Introduction to Mathematical Analysis

Mathematics education in schools has seen a revolution in recent years. Students everywhere expect 
the subject to be well-motivated, relevant and practical. When such students reach higher education 
the traditional development of analysis, often rather divorced from the calculus which they learnt at 
school, seems highly inappropriate. Shouldn't every step in a first course in analysis arise naturally 
from the student's experience of functions and calculus at school? And shouldn't such a course take 
every opportunity to endorse and extend the student's basic knowledge of functions? In Yet Another 
Introduction to Analysis the author steers a simple and well-motivated path through the central ideas of 
real analysis. Each concept is introduced only after its need has become clear and after it has already 
been used informally. Wherever appropriate the new ideas are related to school topics and are used 
to extend the reader's understanding of those topics. A first course in analysis at college is always 
regarded as one of the hardest in the curriculum. However, in this book the reader is led carefully 
through every step in such a way that he/she will soon be predicting the next step for him/herself. In 
this way the subject is developed naturally: students will end up not only understanding analysis, but 
also enjoying it.

Yet Another Introduction to Analysis

This second edition of a very popular two-volume work presents a thorough first course in analysis, 
leading from real numbers to such advanced topics as differential forms on manifolds; asymptotic 
methods; Fourier, Laplace, and Legendre transforms; elliptic functions; and distributions. Especially 
notable in this course are the clearly expressed orientation toward the natural sciences and the informal 
exploration of the essence and the roots of the basic concepts and theorems of calculus. Clarity of 
exposition is matched by a wealth of instructive exercises, problems, and fresh applications to areas 
seldom touched on in textbooks on real analysis. The main difference between the second and first 
editions is the addition of a series of appendices to each volume. There are six of them in the first volume 
and five in the second. The subjects of these appendices are diverse. They are meant to be useful to 
both students (in mathematics and physics) and teachers, who may be motivated by different goals. 
Some of the appendices are surveys, both prospective and retrospective. The final survey establishes 
important conceptual connections between analysis and other parts of mathematics. The first volume 
constitutes a complete course in one-variable calculus along with the multivariable differential calculus 
elucidated in an up-to-date, clear manner, with a pleasant geometric and natural sciences flavor.

Mathematical Analysis I



Chapter 1 poses 134 problems concerning real and complex numbers, chapter 2 poses 123 problems 
concerning sequences, and so it goes, until in chapter 9 one encounters 201 problems concerning 
functional analysis. The remainder of the book is given over to the presentation of hints, answers or 
referen

Problems in Mathematical Analysis

Among the traditional purposes of such an introductory course is the training of a student in the 
conventions of pure mathematics: acquiring a feeling for what is considered a proof, and supplying 
literate written arguments to support mathematical propositions. To this extent, more than one proof is 
included for a theorem - where this is considered beneficial - so as to stimulate the students' reasoning 
for alternate approaches and ideas. The second half of this book, and consequently the second 
semester, covers differentiation and integration, as well as the connection between these concepts, as 
displayed in the general theorem of Stokes. Also included are some beautiful applications of this theory, 
such as Brouwer's fixed point theorem, and the Dirichlet principle for harmonic functions. Throughout, 
reference is made to earlier sections, so as to reinforce the main ideas by repetition. Unique in its 
applications to some topics not usually covered at this level.

Mathematical Analysis

A Concrete Introduction to Analysis, Second Edition offers a major reorganization of the previous 
edition with the goal of making it a much more comprehensive and accessible for students. The 
standard, austere approach to teaching modern mathematics with its emphasis on formal proofs can 
be challenging and discouraging for many students. To remedy this situation, the new edition is more 
rewarding and inviting. Students benefit from the text by gaining a solid foundational knowledge of 
analysis, which they can use in their fields of study and chosen professions. The new edition capitalizes 
on the trend to combine topics from a traditional transition to proofs course with a first course on 
analysis. Like the first edition, the text is appropriate for a one- or two-semester introductory analysis 
or real analysis course. The choice of topics and level of coverage is suitable for mathematics majors, 
future teachers, and students studying engineering or other fields requiring a solid, working knowledge 
of undergraduate mathematics. Key highlights: Offers integration of transition topics to assist with the 
necessary background for analysis Can be used for either a one- or a two-semester course Explores 
how ideas of analysis appear in a broader context Provides as major reorganization of the first edition 
Includes solutions at the end of the book

First Course in Mathematical Analysis

Understanding Real Analysis, Second Edition offers substantial coverage of foundational material and 
expands on the ideas of elementary calculus to develop a better understanding of crucial mathematical 
ideas. The text meets students at their current level and helps them develop a foundation in real analysis. 
The author brings definitions, proofs, examples and other mathematical tools together to show how they 
work to create unified theory. These helps students grasp the linguistic conventions of mathematics 
early in the text. The text allows the instructor to pace the course for students of different mathematical 
backgrounds. Key Features: Meets and aligns with various student backgrounds Pays explicit attention 
to basic formalities and technical language Contains varied problems and exercises Drives the narrative 
through questions

A Concrete Introduction to Real Analysis

This book is an introductory text on real analysis for undergraduate students. The prerequisite for this 
book is a solid background in freshman calculus in one variable. The intended audience of this book 
includes undergraduate mathematics majors and students from other disciplines who use real analysis. 
Since this book is aimed at students who do not have much prior experience with proofs, the pace is 
slower in earlier chapters than in later chapters. There are hundreds of exercises, and hints for some 
of them are included.

Understanding Real Analysis

Version 5.0. A first course in rigorous mathematical analysis. Covers the real number system, se-
quences and series, continuous functions, the derivative, the Riemann integral, sequences of functions, 
and metric spaces. Originally developed to teach Math 444 at University of Illinois at Urbana-Cham-



paign and later enhanced for Math 521 at University of Wisconsin-Madison and Math 4143 at Oklahoma 
State University. The first volume is either a stand-alone one-semester course or the first semester 
of a year-long course together with the second volume. It can be used anywhere from a semester 
early introduction to analysis for undergraduates (especially chapters 1-5) to a year-long course for 
advanced undergraduates and masters-level students. See http://www.jirka.org/ra/ Table of Contents 
(of this volume I): Introduction 1. Real Numbers 2. Sequences and Series 3. Continuous Functions 4. 
The Derivative 5. The Riemann Integral 6. Sequences of Functions 7. Metric Spaces This first volume 
contains what used to be the entire book "Basic Analysis" before edition 5, that is chapters 1-7. Second 
volume contains chapters on multidimensional differential and integral calculus and further topics on 
approximation of functions.

A First Course in Analysis

This book introduces graduate students in mathematics with concepts from topology and functional 
analysis, both linear and nonlinear. It is the fifth book in a series designed to train interested readers how 
to think properly using mathematical abstractions, and how to use the tools of mathematical analysis 
in applications.

A First Course in Real Analysis

The second edition of this classic textbook presents a rigorous and self-contained introduction to real 
analysis with the goal of providing a solid foundation for future coursework and research in applied 
mathematics. Written in a clear and concise style, it covers all of the necessary subjects as well as those 
often absent from standard introductory texts. Each chapter features a “Problems and Complements” 
section that includes additional material that briefly expands on certain topics within the chapter and 
numerous exercises for practicing the key concepts. The first eight chapters explore all of the basic 
topics for training in real analysis, beginning with a review of countable sets before moving on to detailed 
discussions of measure theory, Lebesgue integration, Banach spaces, functional analysis, and weakly 
differentiable functions. More topical applications are discussed in the remaining chapters, such as 
maximal functions, functions of bounded mean oscillation, rearrangements, potential theory, and the 
theory of Sobolev functions. This second edition has been completely revised and updated and contains 
a variety of new content and expanded coverage of key topics, such as new exercises on the calculus 
of distributions, a proof of the Riesz convolution, Steiner symmetrization, and embedding theorems for 
functions in Sobolev spaces. Ideal for either classroom use or self-study, Real Analysis is an excellent 
textbook both for students discovering real analysis for the first time and for mathematicians and 
researchers looking for a useful resource for reference or review. Praise for the First Edition: “[This book] 
will be extremely useful as a text. There is certainly enough material for a year-long graduate course, but 
judicious selection would make it possible to use this most appealing book in a one-semester course 
for well-prepared students.” —Mathematical Reviews

˜Aœ First Course in Mathematical Analysis

These problems and solutions are offered to students of mathematics who have learned real analysis, 
measure theory, elementary topology and some theory of topological vector spaces. The current widely 
used texts in these subjects provide the background for the understanding of the problems and the 
finding of their solutions. In the bibliography the reader will find listed a number of books from which the 
necessary working vocabulary and techniques can be acquired. Thus it is assumed that terms such as 
topological space, u-ring, metric, measurable, homeomorphism, etc., and groups of symbols such as 
AnB, x EX, f: IR 3 X 1-+ X 2 - 1, etc., are familiar to the reader. They are used without introductory 
definition or explanation. Nevertheless, the index provides definitions of some terms and symbols 
that might prove puzzling. Most terms and symbols peculiar to the book are explained in the various 
introductory paragraphs titled Conventions. Occasionally definitions and symbols are introduced and 
explained within statements of problems or solutions. Although some solutions are complete, others 
are designed to be sketchy and thereby to give their readers an opportunity to exercise their skill and 
imagination. Numbers written in boldface inside square brackets refer to the bib liography. I should like 
to thank Professor P. R. Halmos for the opportunity to discuss with him a variety of technical, stylistic, 
and mathematical questions that arose in the writing of this book. Buffalo, NY B.R.G.

Basic Analysis I



This text presents ideas of elementary real analysis, with chapters on real numbers, sequences, 
limits and continuity, differentiation, integration, infinite series, sequences and series of functions, and 
point-set topology. Appendices review essential ideas of mathematical logic, sets and functions, and 
mathematical induction. Students are required to confront formal proofs. Some background in calculus 
or linear or abstract algebra is assumed. This second edition adds material on functions of bounded 
variation, convex functions, numerical methods of integration, and metric spaces. There are 1,600 
exercises in this edition, an addition of some 120 pages. c. Book News Inc.

Basic Analysis V

A selection of some important topics in complex analysis, intended as a sequel to the author's Clas-
sical complex analysis (see preceding entry). The five chapters are devoted to analytic continuation; 
conformal mappings, univalent functions, and nonconformal mappings; entire function; meromorphic 
fu

Real Analysis

A Course in Real Analysis provides a rigorous treatment of the foundations of differential and integral 
calculus at the advanced undergraduate level. The book's material has been extensively classroom 
tested in the author's two-semester undergraduate course on real analysis at The George Washington 
University.The first part of the text presents the

Problems in Analysis

This concise text clearly presents the material needed for year-long analysis courses for advanced 
undergraduates or beginning graduates.

Real Analysis

Transition to Real Analysis with Proof provides undergraduate students with an introduction to analysis 
including an introduction to proof. The text combines the topics covered in a transition course to lead into 
a first course on analysis. This combined approach allows instructors to teach a single course where 
two were offered. The text opens with an introduction to basic logic and set theory, setting students up 
to succeed in the study of analysis. Each section is followed by graduated exercises that both guide 
and challenge students. The author includes examples and illustrations that appeal to the visual side 
of analysis. The accessible structure of the book makes it an ideal refence for later years of study or 
professional work.

Complex Analysis

Mathematics is the music of science, and real analysis is the Bach of mathematics. There are many 
other foolish things I could say about the subject of this book, but the foregoing will give the reader an 
idea of where my heart lies. The present book was written to support a first course in real analysis, 
normally taken after a year of elementary calculus. Real analysis is, roughly speaking, the modern 
setting for Calculus, "real" alluding to the field of real numbers that underlies it all. At center stage 
are functions, defined and taking values in sets of real numbers or in sets (the plane, 3-space, etc.) 
readily derived from the real numbers; a first course in real analysis traditionally places the emphasis 
on real-valued functions defined on sets of real numbers. The agenda for the course: (1) start with 
the axioms for the field ofreal numbers, (2) build, in one semester and with appropriate rigor, the foun 
dations of calculus (including the "Fundamental Theorem"), and, along the way, (3) develop those skills 
and attitudes that enable us to continue learning mathematics on our own. Three decades of experience 
with the exercise have not diminished my astonishment that it can be done.

A Course in Real Analysis

This softcover edition of a very popular two-volume work presents a thorough first course in analysis, 
leading from real numbers to such advanced topics as differential forms on manifolds, asymptotic 
methods, Fourier, Laplace, and Legendre transforms, elliptic functions and distributions. Especially 
notable in this course is the clearly expressed orientation toward the natural sciences and its informal 
exploration of the essence and the roots of the basic concepts and theorems of calculus. Clarity 
of exposition is matched by a wealth of instructive exercises, problems and fresh applications to 
areas seldom touched on in real analysis books. The first volume constitutes a complete course on 



one-variable calculus along with the multivariable differential calculus elucidated in an up-to-day, clear 
manner, with a pleasant geometric flavor.

A First Course in Analysis

Transition to Analysis with Proof
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