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An Invitation to Modern Number Theory
Zeta and q-Zeta Functions and Associated Series and
Integrals is a thoroughly revised, enlarged and
updated version of Series Associated with the Zeta
and Related Functions. Many of the chapters and
sections of the book have been significantly modified
or rewritten, and a new chapter on the theory and
applications of the basic (or q-) extensions of various
special functions is included. This book will be
invaluable because it covers not only detailed and
systematic presentations of the theory and
applications of the various methods and techniques
used in dealing with many different classes of series
and integrals associated with the Zeta and related
functions, but stimulating historical accounts of a
large number of problems and well-classified tables of
series and integrals. Detailed and systematic
presentations of the theory and applications of the
various methods and techniques used in dealing with
many different classes of series and integrals
associated with the Zeta and related functions

Set Theory and Metric Spaces
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
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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.

Calculus
This textbook develops the essential tools of linear
algebra, with the goal of imparting technique
alongside contextual understanding. Applications go
hand-in-hand with theory, each reinforcing and
explaining the other. This approach encourages
students to develop not only the technical proficiency
needed to go on to further study, but an appreciation
for when, why, and how the tools of linear algebra can
be used across modern applied mathematics.
Providing an extensive treatment of essential topics
such as Gaussian elimination, inner products and
norms, and eigenvalues and singular values, this text
can be used for an in-depth first course, or an
application-driven second course in linear algebra. In
this second edition, applications have been updated
and expanded to include numerical methods,
dynamical systems, data analysis, and signal
processing, while the pedagogical flow of the core
material has been improved. Throughout, the text
emphasizes the conceptual connections between
each application and the underlying linear algebraic
techniques, thereby enabling students not only to
learn how to apply the mathematical tools in routine
contexts, but also to understand what is required to
adapt to unusual or emerging problems. No previous
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knowledge of linear algebra is needed to approach
this text, with single-variable calculus as the only
formal prerequisite. However, the reader will need to
draw upon some mathematical maturity to engage in
the increasing abstraction inherent to the subject.
Once equipped with the main tools and concepts from
this book, students will be prepared for further study
in differential equations, numerical analysis, data
science and statistics, and a broad range of
applications. The first author’s text, Introduction to
Partial Differential Equations, is an ideal companion
volume, forming a natural extension of the linear
mathematical methods developed here.

Number Theory
Reviews in Number Theory
A new edition of a classical treatment of elliptic and
modular functions with some of their numbertheoretic applications, this text offers an updated
bibliography and an alternative treatment of the
transformation formula for the Dedekind eta function.
It covers many topics, such as Hecke’s theory of
entire forms with multiplicative Fourier coefficients,
and the last chapter recounts Bohr’s theory of
equivalence of general Dirichlet series.

The Prime Number Theorem
Table of contents
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Zeta and q-Zeta Functions and
Associated Series and Integrals
These notes serve as course notes for an
undergraduate course in number theory. Most if not
all universities worldwide offer introductory courses in
number theory for math majors and in many cases as
an elective course. The notes contain a useful
introduction to important topics that need to be
addressed in a course in number theory. Proofs of
basic theorems are presented in an interesting and
comprehensive way that can be read and understood
even by non-majors with the exception in the last
three chapters where a background in analysis,
measure theory and abstract algebra is required. The
exercises are carefully chosen to broaden the
understanding of the concepts. Moreover, these notes
shed light on analytic number theory, a subject that is
rarely seen or approached by undergraduate
students. One of the unique characteristics of these
notes is the careful choice of topics and its
importance in the theory of numbers. The freedom is
given in the last two chapters because of the
advanced nature of the topics that are presented.

Introduction to Set Theory
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
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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.

Mathematical Analysis
Modular Functions and Dirichlet Series in
Number Theory
This book is a revised and greatly expanded version
of our book Elements of Number Theory published in
1972. As with the first book the primary audience we
envisage consists of upper level undergraduate
mathematics majors and graduate students. We have
assumed some familiarity with the material in a
standard undergraduate course in abstract algebra. A
large portion of Chapters 1-11 can be read even
without such background with the aid of a small
amount of supplementary reading. The later chapters
assume some knowledge of Galois theory, and in
Chapters 16 and 18 an acquaintance with the theory
of complex variables is necessary. Number theory is
an ancient subject and its content is vast. Any intro
ductory book must, of necessity, make a very limited
selection from the fascinat ing array of possible
topics. Our focus is on topics which point in the
direction of algebraic number theory and arithmetic
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algebraic geometry. By a careful selection of subject
matter we have found it possible to exposit some
rather advanced material without requiring very much
in the way oftechnical background. Most of this
material is classical in the sense that is was dis
covered during the nineteenth century and earlier,
but it is also modern because it is intimately related
to important research going on at the present time.

Multiplicative Number Theory
"This book is the first volume of a two-volume
textbook for undergraduates and is indeed the
crystallization of a course offered by the author at the
California Institute of Technology to undergraduates
without any previous knowledge of number theory.
For this reason, the book starts with the most
elementary properties of the natural integers.
Nevertheless, the text succeeds in presenting an
enormous amount of material in little more than 300
pages."-—MATHEMATICAL REVIEWS

Analytic Number Theory
This basic introduction to number theory is ideal for
those with no previous knowledge of the subject. The
main topics of divisibility, congruences, and the
distribution of prime numbers are covered. Of
particular interest is the inclusion of a proof for one of
the most famous results in mathematics, the prime
number theorem. With many examples and exercises,
and only requiring knowledge of a little calculus and
algebra, this book will suit individuals with
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imagination and interest in following a mathematical
argument to its conclusion.

Introduction to Analytic Number Theory
This is a book that could profitably be read by many
graduate students or by seniors in strong major
programs has a number of good features. There are
many informal comments scattered between the
formal development of theorems and these are done
in a light and pleasant style. There is a complete
proof of the equivalence of the axiom of choice,
Zorn's Lemma, and well-ordering, as well as a
discussion of the use of these concepts. There is also
an interesting discussion of the continuum problem
The presentation of metric spaces before topological
spaces should be welcomed by most students, since
metric spaces are much closer to the ideas of
Euclidean spaces with which they are already familiar.
--Canadian Mathematical Bulletin Kaplansky has a
well-deserved reputation for his expository talents.
The selection of topics is excellent. -- Lance Small, UC
San Diego This book is based on notes from a course
on set theory and metric spaces taught by Edwin
Spanier, and also incorporates with his permission
numerous exercises from those notes. The volume
includes an Appendix that helps bridge the gap
between metric and topological spaces, a Selected
Bibliography, and an Index.

Linear Algebra
An undergraduate-level 2003 introduction whose only
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prerequisite is a standard calculus course.

Advanced Calculus
Written for junior and senior undergraduates, this
remarkably clear and accessible treatment covers set
theory, the real number system, metric spaces,
continuous functions, Riemann integration, multiple
integrals, and more. 1968 edition.

Problems in Analytic Number Theory
This introductory book emphasises algorithms and
applications, such as cryptography and error
correcting codes.

Introduction to Real Analysis
An Introduction to the Analytic Theory of
Numbers
Designed as a reference work and also as a graduatelevel textbook, this volume presents an up-to-date
and comprehensive account of the theories and
applications of the various methods and techniques
used in dealing with problems involving closed-form
evaluations of (and representations of the Riemann
Zeta function at positive integer arguments as)
numerous families of series associated with the
Riemann Zeta function, the Hurwitz Zeta function,
and their extensions and generalizations such as
Lerch's transcendent (or the Hurwitz-Lerch Zeta
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function). Audience: This book is intended for
professional mathematicians and graduate students
in mathematical sciences (both pure and applied).

A Course in Combinatorics
"This book is the first volume of a two-volume
textbook for undergraduates and is indeed the
crystallization of a course offered by the author at the
California Institute of Technology to undergraduates
without any previous knowledge of number theory.
For this reason, the book starts with the most
elementary properties of the natural integers.
Nevertheless, the text succeeds in presenting an
enormous amount of material in little more than 300
pages."-—MATHEMATICAL REVIEWS

A Computational Introduction to Number
Theory and Algebra
The authors assemble a fascinating collection of
topics from analytic number theory that provides an
introduction to the subject with a very clear and
unique focus on the anatomy of integers, that is, on
the study of the multiplicative structure of the
integers. Some of the most important topics
presented are the global and local behavior of
arithmetic functions, an extensive study of smooth
numbers, the Hardy-Ramanujan and Landau
theorems, characters and the Dirichlet theorem, the
$abc$ conjecture along with some of its applications,
and sieve methods. The book concludes with a whole
chapter on the index of composition of an integer.
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One of this book's best features is the collection of
problems at the end of each chapter that have been
chosen carefully to reinforce the material. The
authors include solutions to the even-numbered
problems, making this volume very appropriate for
readers who want to test their understanding of the
theory presented in the book.

Mathematical Analysis
The Indian National Science Academy on the occasion
ofthe Golden Jubilee Celebration (Fifty years of India's
Independence) decided to publish a number of
monographs on the selected fields. The editorial
board of INS A invited us to prepare a special
monograph in Number Theory. In reponse to this
assignment, we invited several eminent Number
Theorists to contribute expository/research articles for
this monograph on Number Theory. Al though some
ofthose invited, due to other preoccupations-could not
respond positively to our invitation, we did receive
fairly encouraging response from many eminent and
creative number theorists throughout the world.
These articles are presented herewith in a logical
order. We are grateful to all those mathematicians
who have sent us their articles. We hope that this
monograph will have a significant impact on further
development in this subject. R. P. Bambah v. C. Dumir
R. J. Hans-Gill A Centennial History of the Prime
Number Theorem Tom M. Apostol The Prime Number
Theorem Among the thousands of discoveries made
by mathematicians over the centuries, some stand
out as significant landmarks. One of these is the
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prime number theorem, which describes the
asymptotic distribution of prime numbers. It can be
stated in various equivalent forms, two of which are: x
(I) K(X) '" -I - as x --+ 00, ogx and Pn '" n log n as n --+
00. (2) In (1), K(X) denotes the number of primes P ::s
x for any x > O.

Applied Linear Algebra
Although it was in print for a short time only, the
original edition of Multiplicative Number Theory had a
major impact on research and on young
mathematicians. By giving a connected account of the
large sieve and Bombieri's theorem, Professor
Davenport made accessible an important body of new
discoveries. With this stimula tion, such great
progress was made that our current understanding of
these topics extends well beyond what was known in
1966. As the main results can now be proved much
more easily. I made the radical decision to rewrite
§§23-29 completely for the second edition. In making
these alterations I have tried to preserve the tone and
spirit of the original. Rather than derive Bombieri's
theorem from a zero density estimate tor L timctions,
as Davenport did, I have chosen to present Vaughan'S
elementary proof of Bombieri's theorem. This
approach depends on Vaughan's simplified version of
Vinogradov's method for estimating sums over prime
numbers (see §24). Vinogradov devised his method in
order to estimate the sum LPH e(prx); to maintain the
historical perspective I have inserted (in §§25, 26) a
discussion of this exponential sum and its application
to sums of primes, before turning to the large sieve
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and Bombieri's theorem. Before Professor Davenport's
untimely death in 1969, several mathematicians had
suggested small improvements which might be made
in Multiplicative Number Theory, should it ever be
reprinted.

Multiplicative Number Theory I
Using an extremely clear and informal approach, this
book introduces readers to a rigorous understanding
of mathematical analysis and presents challenging
math concepts as clearly as possible. The real number
system. Differential calculus of functions of one
variable. Riemann integral functions of one variable.
Integral calculus of real-valued functions. Metric
Spaces. For those who want to gain an understanding
of mathematical analysis and challenging
mathematical concepts.

Number Theory and Its Applications
Reviews reprinted from Mathematical reviews,
vols.1-44, published 1940-72.

Understanding Analysis
"In order to become proficient in mathematics, or in
any subject," writes Andre Weil, "the student must
realize that most topics in volve only a small number
of basic ideas. " After learning these basic concepts
and theorems, the student should "drill in routine
exercises, by which the necessary reflexes in handling
such concepts may be ac quired. . . . There can be no
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real understanding of the basic concepts of a
mathematical theory without an ability to use them
intelligently and apply them to specific problems. "
Weil's insightfulobservation becomes especially
important at the graduate and research level. It is the
viewpoint of this book. Our goal is to acquaint the
student with the methods of analytic number theory
as rapidly as possible through examples and
exercises. Any landmark theorem opens up a method
of attacking other problems. Unless the student is
able to sift out from the mass of theory the underlying
techniques, his or her understanding will only be
academic and not that of a participant in research.
The prime number theorem has given rise to the rich
Tauberian theory and a general method of Dirichlet
series with which one can study the asymptotics of
sequences. It has also motivated the development of
sieve methods. We focus on this theme in the book.
We also touch upon the emerging Selberg theory (in
Chapter 8) and p-adic analytic number theory (in
Chapter 10).

An Introductory Course in Elementary
Number Theory
A 2006 text based on courses taught successfully
over many years at Michigan, Imperial College and
Pennsylvania State.

Series Associated With the Zeta and
Related Functions
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Reviews in Number Theory, as Printed in
Mathematical Reviews, 1940 Through
1972, Volumes 1-44 Inclusive
This book deals with several aspects of what is now
called "explicit number theory." The central theme is
the solution of Diophantine equations, i.e., equations
or systems of polynomial equations which must be
solved in integers, rational numbers or more generally
in algebraic numbers. This theme, in particular, is the
central motivation for the modern theory of arithmetic
algebraic geometry. In this text, this is considered
through three of its most basic aspects. The local
aspect, global aspect, and the third aspect is the
theory of zeta and L-functions. This last aspect can be
considered as a unifying theme for the whole subject.

Proceedings of the Fifth International
Conference on Number Theory and
Smarandache Notions (Shangluo
University, China, 2009)
Number Theory
The Book Is Intended To Serve As A Text In Analysis
By The Honours And Post-Graduate Students Of The
Various Universities. Professional Or Those Preparing
For Competitive Examinations Will Also Find This Book
Useful.The Book Discusses The Theory From Its Very
Beginning. The Foundations Have Been Laid Very
Carefully And The Treatment Is Rigorous And On
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Modem Lines. It Opens With A Brief Outline Of The
Essential Properties Of Rational Numbers And Using
Dedekinds Cut, The Properties Of Real Numbers Are
Established. This Foundation Supports The
Subsequent Chapters: Topological Frame Work Real
Sequences And Series, Continuity Differentiation,
Functions Of Several Variables, Elementary And
Implicit Functions, Riemann And Riemann-Stieltjes
Integrals, Lebesgue Integrals, Surface, Double And
Triple Integrals Are Discussed In Detail. Uniform
Convergence, Power Series, Fourier Series, Improper
Integrals Have Been Presented In As Simple And Lucid
Manner As Possible And Fairly Large Number Solved
Examples To Illustrate Various Types Have Been
Introduced.As Per Need, In The Present Set Up, A
Chapter On Metric Spaces Discussing Completeness,
Compactness And Connectedness Of The Spaces Has
Been Added. Finally Two Appendices Discussing BetaGamma Functions, And Cantors Theory Of Real
Numbers Add Glory To The Contents Of The Book.

Introduction to Analysis
In a manner accessible to beginning undergraduates,
An Invitation to Modern Number Theory introduces
many of the central problems, conjectures, results,
and techniques of the field, such as the Riemann
Hypothesis, Roth's Theorem, the Circle Method, and
Random Matrix Theory. Showing how experiments are
used to test conjectures and prove theorems, the
book allows students to do original work on such
problems, often using little more than calculus
(though there are numerous remarks for those with
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deeper backgrounds). It shows students what number
theory theorems are used for and what led to them
and suggests problems for further research. Steven
Miller and Ramin Takloo-Bighash introduce the
problems and the computational skills required to
numerically investigate them, providing background
material (from probability to statistics to Fourier
analysis) whenever necessary. They guide students
through a variety of problems, ranging from basic
number theory, cryptography, and Goldbach's
Problem, to the algebraic structures of numbers and
continued fractions, showing connections between
these subjects and encouraging students to study
them further. In addition, this is the first
undergraduate book to explore Random Matrix
Theory, which has recently become a powerful tool for
predicting answers in number theory. Providing
exercises, references to the background literature,
and Web links to previous student research projects,
An Invitation to Modern Number Theory can be used
to teach a research seminar or a lecture class.

Introduction to Functional Equations
Through a careful treatment of number theory and
geometry, Number, Shape, & Symmetry: An
Introduction to Number Theory, Geometry, and Group
Theory helps readers understand serious
mathematical ideas and proofs. Classroom-tested, the
book draws on the authors’ successful work with
undergraduate students at the University of Chicago,
seventh to tenth grade mathematically talented
students in the University of Chicago’s Young Scholars
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Program, and elementary public school teachers in
the Seminars for Endorsement in Science and
Mathematics Education (SESAME). The first half of the
book focuses on number theory, beginning with the
rules of arithmetic (axioms for the integers). The
authors then present all the basic ideas and
applications of divisibility, primes, and modular
arithmetic. They also introduce the abstract notion of
a group and include numerous examples. The final
topics on number theory consist of rational numbers,
real numbers, and ideas about infinity. Moving on to
geometry, the text covers polygons and polyhedra,
including the construction of regular polygons and
regular polyhedra. It studies tessellation by looking at
patterns in the plane, especially those made by
regular polygons or sets of regular polygons. The text
also determines the symmetry groups of these figures
and patterns, demonstrating how groups arise in both
geometry and number theory. The book is suitable for
pre-service or in-service training for elementary
school teachers, general education mathematics or
math for liberal arts undergraduate-level courses, and
enrichment activities for high school students or math
clubs.

Calculus
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
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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.

A Classical Introduction to Modern
Number Theory
This book, in honor of Hari M. Srivastava, discusses
essential developments in mathematical research in a
variety of problems. It contains thirty-five articles,
written by eminent scientists from the international
mathematical community, including both research
and survey works. Subjects covered include analytic
number theory, combinatorics, special sequences of
numbers and polynomials, analytic inequalities and
applications, approximation of functions and
quadratures, orthogonality and special and complex
functions. The mathematical results and open
problems discussed in this book are presented in a
simple and self-contained manner. The book contains
an overview of old and new results, methods, and
theories toward the solution of longstanding problems
in a wide scientific field, as well as new results in
rapidly progressing areas of research. The book will
be useful for researchers and graduate students in
the fields of mathematics, physics and other
computational and applied sciences.
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Reviews in Number Theory 1973-83
Introduction to Analytic Number Theory
This book emphasizes the role of symmetry and
presents as many viewpoints as possible of an
important phenomenon — the functional equation of
the associated zeta-function. It starts from the basics
before warping into the space of new interest; from
the ground state to the excited state. For example,
the Euler function is treated in several different
places, as the number of generators of a finite cyclic
group, as one counting the order of the multiplicative
group of reduced residue classes modulo q, and as
the order and degree of the Galois group of the
cyclotomic field, respectively. One of the important
principles of learning is to work with the material
many times. This book presents many worked-out
examples and exercises to enhance the reader's
comprehension on the topics covered in an in-depth
manner. This is done in a different setting each time
such that the reader will always be challenged. For
the keen reader, even browsing the text alone,
without solving the exercises, will yield some
knowledge and enjoyment.

Elementary Methods in Number Theory
This is the second edition of a popular book on
combinatorics, a subject dealing with ways of
arranging and distributing objects, and which involves
ideas from geometry, algebra and analysis. The
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breadth of the theory is matched by that of its
applications, which include topics as diverse as codes,
circuit design and algorithm complexity. It has thus
become essential for workers in many scientific fields
to have some familiarity with the subject. The authors
have tried to be as comprehensive as possible,
dealing in a unified manner with, for example, graph
theory, extremal problems, designs, colorings and
codes. The depth and breadth of the coverage make
the book a unique guide to the whole of the subject.
The book is ideal for courses on combinatorical
mathematics at the advanced undergraduate or
beginning graduate level. Working mathematicians
and scientists will also find it a valuable introduction
and reference.

Analytic Number Theory, Approximation
Theory, and Special Functions
Developed from the author's successful two-volume
Calculus text this book presents Linear Algebra
without emphasis on abstraction or formalization. To
accommodate a variety of backgrounds, the text
begins with a review of prerequisites divided into
precalculus and calculus prerequisites. It continues to
cover vector algebra, analytic geometry, linear
spaces, determinants, linear differential equations
and more.

A Primer of Analytic Number Theory
Functions and their properties have been part of the
rigorous precollege curriculum for decades. And
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functional equations have been a favorite topic of the
leading national and international mathematical
competitions. Yet the subject has not received equal
attention by authors at an introductory level. The
majority of the books on the topic remain unreachable
to the curious and intelligent precollege student. The
present book is an attempt to eliminate this disparity.
The book opens with a review chapter on functions,
which collects the relevant foundational information
on functions, plus some material potentially new to
the reader. The next chapter presents a working
definition of functional equations and explains the
difficulties in trying to systematize the theory. With
each new chapter, the author presents methods for
the solution of a particular group of equations. Each
chapter is complemented with many solved
examples, the majority of which are taken from
mathematical competitions and professional journals.
The book ends with a chapter of unsolved problems
and some other auxiliary material. The book is an
invaluable resource for precollege and college
students who want to deepen their knowledge of
functions and their properties, for teachers and
instructors who wish to enrich their curricula, and for
any lover of mathematical problem-solving
techniques. In the interest of fostering a greater
awareness and appreciation of mathematics and its
connections to other disciplines and everyday life,
MSRI and the AMS are publishing books in the
Mathematical Circles Library series as a service to
young people, their parents and teachers, and the
mathematics profession.
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Number, Shape, & Symmetry
An authorised reissue of the long out of print classic
textbook, Advanced Calculus by the late Dr Lynn
Loomis and Dr Shlomo Sternberg both of Harvard
University has been a revered but hard to find
textbook for the advanced calculus course for
decades. This book is based on an honors course in
advanced calculus that the authors gave in the
1960's. The foundational material, presented in the
unstarred sections of Chapters 1 through 11, was
normally covered, but different applications of this
basic material were stressed from year to year, and
the book therefore contains more material than was
covered in any one year. It can accordingly be used
(with omissions) as a text for a year's course in
advanced calculus, or as a text for a three-semester
introduction to analysis. The prerequisites are a good
grounding in the calculus of one variable from a
mathematically rigorous point of view, together with
some acquaintance with linear algebra. The reader
should be familiar with limit and continuity type
arguments and have a certain amount of
mathematical sophistication. As possible introductory
texts, we mention Differential and Integral Calculus
by R Courant, Calculus by T Apostol, Calculus by M
Spivak, and Pure Mathematics by G Hardy. The reader
should also have some experience with partial
derivatives. In overall plan the book divides roughly
into a first half which develops the calculus
(principally the differential calculus) in the setting of
normed vector spaces, and a second half which deals
with the calculus of differentiable manifolds.
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