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Sixth Form Pure Mathematics
Keith Devlin. You know him. You've read his columns in MAA Online, you've heard him on the radio, and you've seen his
popular mathematics books. In between all those activities and his own research, he's been hard at work revising Sets,
Functions and Logic, his standard-setting text that has smoothed the road to pure mathematics for legions of
undergraduate students. Now in its third edition, Devlin has fully reworked the book to reflect a new generation. The
narrative is more lively and less textbook-like. Remarks and asides link the topics presented to the real world of students'
experience. The chapter on complex numbers and the discussion of formal symbolic logic are gone in favor of more
exercises, and a new introductory chapter on the nature of mathematics--one that motivates readers and sets the stage for
the challenges that lie ahead. Students crossing the bridge from calculus to higher mathematics need and deserve all the
help they can get. Sets, Functions, and Logic, Third Edition is an affordable little book that all of your transition-course
students not only can afford, but will actually readand enjoyand learn from. About the Author Dr. Keith Devlin is Executive
Director of Stanford University's Center for the Study of Language and Information and a Consulting Professor of
Mathematics at Stanford. He has written 23 books, one interactive book on CD-ROM, and over 70 published research
articles. He is a Fellow of the American Association for the Advancement of Science, a World Economic Forum Fellow, and a
former member of the Mathematical Sciences Education Board of the National Academy of Sciences,. Dr. Devlin is also one
of the world's leading popularizers of mathematics. Known as "The Math Guy" on NPR's Weekend Edition, he is a frequent
contributor to other local and national radio and TV shows in the US and Britain, writes a monthly column for the Web
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journal MAA Online, and regularly writes on mathematics and computers for the British newspaper The Guardian.

Modular Forms on Half-Spaces of Quaternions
This text demonstrates the fundamentals of graph theory. The 1st part employs simple functions to analyze basics; 2nd half
deals with linear functions, quadratic trinomials, linear fractional functions, power functions, rational functions. 1969
edition.

Automorphic Forms on GL (3,TR)
Algebra and Trigonometry
"The text is suitable for a typical introductory algebra course, and was developed to be used flexibly. While the breadth of
topics may go beyond what an instructor would cover, the modular approach and the richness of content ensures that the
book meets the needs of a variety of programs."--Page 1.

Modern Differential Geometry in Gauge Theories
A thorough and elegant treatment of the theory of matrix functions and numerical methods for computing them, including
an overview of applications, new and unpublished research results, and improved algorithms. Key features include a
detailed treatment of the matrix sign function and matrix roots; a development of the theory of conditioning and properties
of the Fre;chet derivative; Schur decomposition; block Parlett recurrence; a thorough analysis of the accuracy, stability, and
computational cost of numerical methods; general results on convergence and stability of matrix iterations; and a chapter
devoted to the f(A)b problem. Ideal for advanced courses and for self-study, its broad content, references and appendix also
make this book a convenient general reference. Contains an extensive collection of problems with solutions and MATLAB
implementations of key algorithms.

Functions of Matrices
Written by prominent experts in the field, this monograph provides the first comprehensive, unified presentation of the
structural, algorithmic and applied aspects of the theory of Boolean functions. The book focuses on algebraic
representations of Boolean functions, especially disjunctive and conjunctive normal form representations. This framework
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looks at the fundamental elements of the theory (Boolean equations and satisfiability problems, prime implicants and
associated short representations, dualization), an in-depth study of special classes of Boolean functions (quadratic, Horn,
shellable, regular, threshold, read-once functions and their characterization by functional equations) and two fruitful
generalizations of the concept of Boolean functions (partially defined functions and pseudo-Boolean functions). Several
topics are presented here in book form for the first time. Because of the depth and breadth and its emphasis on algorithms
and applications, this monograph will have special appeal for researchers and graduate students in discrete mathematics,
operations research, computer science, engineering and economics.

Elliptic Curves, Modular Forms, and Their L-functions
L-functions associated to automorphic forms encode all classical number theoretic information. They are akin to elementary
particles in physics. This 2006 book provides an entirely self-contained introduction to the theory of L-functions in a style
accessible to graduate students with a basic knowledge of classical analysis, complex variable theory, and algebra. Also
within the volume are many new results not yet found in the literature. The exposition provides complete detailed proofs of
results in an easy-to-read format using many examples and without the need to know and remember many complex
definitions. The main themes of the book are first worked out for GL(2,R) and GL(3,R), and then for the general case of
GL(n,R). In an appendix to the book, a set of Mathematica functions is presented, designed to allow the reader to explore
the theory from a computational point of view.

Sets, Functions, and Logic
A lively and vivid look at the material from function theory, including the residue calculus, supported by examples and
practice exercises throughout. There is also ample discussion of the historical evolution of the theory, biographical sketches
of important contributors, and citations - in the original language with their English translation - from their classical works.
Yet the book is far from being a mere history of function theory, and even experts will find a few new or long forgotten
gems here. Destined to accompany students making their way into this classical area of mathematics, the book offers quick
access to the essential results for exam preparation. Teachers and interested mathematicians in finance, industry and
science will profit from reading this again and again, and will refer back to it with pleasure.

Modular Functions of One Variable III
Mathematical Reasoning: Writing and Proof is a text for the ?rst college mathematics course that introduces students to the
processes of constructing and writing proofs and focuses on the formal development of mathematics. The primary goals of
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the text are to help students: Develop logical thinking skills and to develop the ability to think more abstractly in a proof
oriented setting; develop the ability to construct and write mathematical proofs using standard methods of mathematical
proof including direct proofs, proof by contradiction, mathematical induction, case analysis, and counterexamples; develop
the ability to read and understand written mathematical proofs; develop talents for creative thinking and problem solving;
improve their quality of communication in mathematics. This includes improving writing techniques, reading
comprehension, and oral communication in mathematics; better understand the nature of mathematics and its language.
Another important goal of this text is to provide students with material that will be needed for their further study of
mathematics. Important features of the book include: Emphasis on writing in mathematics; instruction in the process of
constructing proofs; emphasis on active learning.There are no changes in content between Version 2.0 and previous
versions of the book. The only change is that the appendix with answers and hints for selected exercises now contains
solutions and hints for more exercises.

Where Mathematics Comes from
This monograph contains a study on various function classes, a number of new results and new or easy proofs of old results
(Fefferman-Stein theorem on subharmonic behavior, theorems on conjugate functions and fractional integration on
Bergman spaces, Fefferman's duality theorem), which are interesting for specialists; applications of the Hardy-Littlewood
inequalities on Taylor coefficients to (C, α)-maximal theorems and (C, α)-convergence; a study of BMOA, due to Knese,
based only on Green's formula; the problem of membership of singular inner functions in Besov and Hardy-Sobolev spaces;
a full discussion of g-function (all p > 0) and Calderón's area theorem; a new proof, due to Astala and Koskela, of the
Littlewood-Paley inequality for univalent functions; and new results and proofs on Lipschitz spaces, coefficient multipliers
and duality, including compact multipliers and multipliers on spaces with non-normal weights. It also contains a discussion
of analytic functions and lacunary series with values in quasi-Banach spaces with applications to function spaces and
composition operators. Sixteen open questions are posed. The reader is assumed to have a good foundation in Lebesgue
integration, complex analysis, functional analysis, and Fourier series. Further information can be found at the author's
website at http://poincare.matf.bg.ac.rs/~pavlovic.

Algebra: Form and Function, 2nd Edition
This is original, well-written work of interest Presents for the first time (physical) field theories written in sheaf-theoretic
language Contains a wealth of minutely detailed, rigorous computations, ususally absent from standard physical treatments
Author's mastery of the subject and the rigorous treatment of this text make it invaluable
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The Functions of Mathematical Physics
Algebra: Form and Function offers a fresh approach to algebra that focuses on teaching readers how to truly understand the
principles, rather than viewing them merely as tools for other forms of mathematics. Meant for a College Algebra course,
Algebra: Form and Function is an introduction to one of the fundamental aspects of modern society. Algebraic equations
describe the laws of science, the principles of engineering, and the rules of business. The power of algebra lies in the
efficient symbolic representation of complex ideas, which also presents the main difficulty in learning it. It is easy to forget
the underlying structure of algebra and rely instead on a surface knowledge of algebraic manipulations. Most students rely
on surface knowledge of algebraic manipulations without understanding the underlying structure of algebra that allows
them to see patterns and apply it to multiple situations: McCallum focuses on the structure from the start.

Generatingfunctionology
Provides an in-depth analysis of the cognitive science of mathematical ideas that argues that conceptual metaphor plays a
definitive role in mathematical ideas, exploring such concepts as arithmetic, algebra, sets, logic, and infinity. 20,000 first
printing.

Modular Functions and Dirichlet Series in Number Theory
Active Calculus is different from most existing texts in that: the text is free to read online in .html or via download by users
in .pdf format; in the electronic format, graphics are in full color and there are live .html links to java applets; the text is
open source, so interested instructor can gain access to the original source files via GitHub; the style of the text requires
students to be active learners there are very few worked examples in the text, with there instead being 3-4 activities per
section that engage students in connecting ideas, solving problems, and developing understanding of key calculus ideas;
each section begins with motivating questions, a brief introduction, and a preview activity; each section concludes (in .html)
with live WeBWorK exercises for immediate feedback, followed by a few challenging problems.

Saunders Mac Lane
Basic treatment includes existence theorem for solutions of differential systems where data is analytic, holomorphic
functions, Cauchy's integral, Taylor and Laurent expansions, more. Exercises. 1973 edition.

Elementary Theory of Analytic Functions of One or Several Complex Variables
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This book records my efforts over the past four years to capture in words a description of the form and function of
Mathematics, as a background for the Philosophy of Mathematics. My efforts have been encouraged by lec tures that I have
given at Heidelberg under the auspices of the Alexander von Humboldt Stiftung, at the University of Chicago, and at the
University of Minnesota, the latter under the auspices of the Institute for Mathematics and Its Applications. Jean Benabou
has carefully read the entire manuscript and has offered incisive comments. George Glauberman, Car los Kenig, Christopher
Mulvey, R. Narasimhan, and Dieter Puppe have provided similar comments on chosen chapters. Fred Linton has pointed out
places requiring a more exact choice of wording. Many conversations with George Mackey have given me important insights
on the nature of Mathematics. I have had similar help from Alfred Aeppli, John Gray, Jay Goldman, Peter Johnstone, Bill
Lawvere, and Roger Lyndon. Over the years, I have profited from discussions of general issues with my colleagues Felix
Browder and Melvin Rothenberg. Ideas from Tammo Tom Dieck, Albrecht Dold, Richard Lashof, and Ib Madsen have assisted
in my study of geometry. Jerry Bona and B.L. Foster have helped with my examina tion of mechanics. My observations
about logic have been subject to con structive scrutiny by Gert Miiller, Marian Boykan Pour-El, Ted Slaman, R. Voreadou,
Volker Weispfennig, and Hugh Woodin.

How Students Learn
Handbook of Mathematical Functions with Formulas, Graphs, and Mathematical Tables
The Theory of Jacobi Forms
How Students Learn: Mathematics in the Classroom builds on the discoveries detailed in the best-selling How People Learn.
Now these findings are presented in a way that teachers can use immediately, to revitalize their work in the classroom for
even greater effectiveness. This book shows how to overcome the difficulties in teaching math to generate real insight and
reasoning in math students. It also features illustrated suggestions for classroom activities.

Mathematical Reasoning
Many problems in number theory have simple statements, but their solutions require a deep understanding of algebra,
algebraic geometry, complex analysis, group representations, or a combination of all four. The original simply stated
problem can be obscured in the depth of the theory developed to understand it. This book is an introduction to some of
these problems, and an overview of the theories used nowadays to attack them, presented so that the number theory is
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always at the forefront of the discussion. Lozano-Robledo gives an introductory survey of elliptic curves, modular forms, and
$L$-functions. His main goal is to provide the reader with the big picture of the surprising connections among these three
families of mathematical objects and their meaning for number theory. As a case in point, Lozano-Robledo explains the
modularity theorem and its famous consequence, Fermat's Last Theorem. He also discusses the Birch and Swinnerton-Dyer
Conjecture and other modern conjectures. The book begins with some motivating problems and includes numerous
concrete examples throughout the text, often involving actual numbers, such as 3, 4, 5, $\frac{3344161}{747348}$, and
$\frac{2244035177043369699245575130906674863160948472041}
{8912332268928859588025535178967163570016480830}$. The theories of elliptic curves, modular forms, and
$L$-functions are too vast to be covered in a single volume, and their proofs are outside the scope of the undergraduate
curriculum. However, the primary objects of study, the statements of the main theorems, and their corollaries are within the
grasp of advanced undergraduates. This book concentrates on motivating the definitions, explaining the statements of the
theorems and conjectures, making connections, and providing lots of examples, rather than dwelling on the hard proofs.
The book succeeds if, after reading the text, students feel compelled to study elliptic curves and modular forms in all their
glory.

A First Course in Modular Forms
An overview of special functions, focusing on the hypergeometric functions and the associated hypergeometric series.

Theory of Complex Functions
Saunders Mac Lane was an extraordinary mathematician, a dedicated teacher, and a good citizen who cared deeply about
the values of science and education. In his autobiography, he gives us a glimpse of his "life and times," mixing the highly
personal with professional observations. His recollections bring to life a century of extraordinary accomplis

Engineering Mathematics with Examples and Applications
Sixth Form Pure Mathematics, Volume 1, Second Edition, is the first of a series of volumes on Pure Mathematics and
Theoretical Mechanics for Sixth Form students whose aim is entrance into British and Commonwealth Universities or
Technical Colleges. A knowledge of Pure Mathematics up to G.C.E. O-level is assumed and the subject is developed by a
concentric treatment in which each new topic is used to illustrate ideas already treated. The major topics of Algebra,
Calculus, Coordinate Geometry, and Trigonometry are developed together. This volume covers most of the Pure
Mathematics required for the single subject Mathematics at Advanced Level. Early and rapid progress in calculus is made at
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the beginning of this volume in order to facilitate the student's progress along the most satisfactory lines in Pure
Mathematics, in Theoretical Mechanics and in Physics. The worked examples are an essential feature of this book and they
are followed by routine exercises within the text of each chapter, associated closely with the work on which they are
dependent. The exercises at the end of each chapter collectively embody all the topics of that chapter and, where possible,
the preceding chapters also.

Function Classes on the Unit Disc
A Spiral Workbook for Discrete Mathematics covers the standard topics in a sophomore-level course in discrete
mathematics: logic, sets, proof techniques, basic number theory, functions,relations, and elementary combinatorics, with an
emphasis on motivation. The text explains and claries the unwritten conventions in mathematics, and guides the students
through a detailed discussion on how a proof is revised from its draft to a nal polished form. Hands-on exercises help
students understand a concept soon after learning it. The text adopts a spiral approach: many topics are revisited multiple
times, sometimes from a dierent perspective or at a higher level of complexity, in order to slowly develop the student's
problem-solving and writing skills.

Active Calculus
The fundamental mathematical tools needed to understand machine learning include linear algebra, analytic geometry,
matrix decompositions, vector calculus, optimization, probability and statistics. These topics are traditionally taught in
disparate courses, making it hard for data science or computer science students, or professionals, to efficiently learn the
mathematics. This self-contained textbook bridges the gap between mathematical and machine learning texts, introducing
the mathematical concepts with a minimum of prerequisites. It uses these concepts to derive four central machine learning
methods: linear regression, principal component analysis, Gaussian mixture models and support vector machines. For
students and others with a mathematical background, these derivations provide a starting point to machine learning texts.
For those learning the mathematics for the first time, the methods help build intuition and practical experience with
applying mathematical concepts. Every chapter includes worked examples and exercises to test understanding.
Programming tutorials are offered on the book's web site.

Functions and Graphs
An incisive text combining theory and practical example to introduce Fourier series, orthogonal functions and applications
of the Fourier method to boundary-value problems. Includes 570 exercises. Answers and notes.
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Introductory Real Analysis
Boolean Functions
Comprehensive, elementary introduction to real and functional analysis covers basic concepts and introductory principles in
set theory, metric spaces, topological and linear spaces, linear functionals and linear operators, more. 1970 edition.

Fourier Series and Orthogonal Functions
Special Functions
This rigorous investigation of Hardy spaces and the invariant subspace problem is suitable for advanced undergraduates
and graduates, covering complex functions, harmonic analysis, and functional analysis. 1962 edition.

Dirichlet Series and Automorphic Forms
Comprehensive text provides a detailed treatment of orthogonal polynomials, principal properties of the gamma function,
hypergeometric functions, Legendre functions, confluent hypergeometric functions, and Hill's equation.

Sets for Mathematics
Developed from a first-year graduate course in algebraic topology, this text is an informal introduction to some of the main
ideas of contemporary homotopy and cohomology theory. The materials are structured around four core areas: de Rham
theory, the Cech-de Rham complex, spectral sequences, and characteristic classes. By using the de Rham theory of
differential forms as a prototype of cohomology, the machineries of algebraic topology are made easier to assimilate. With
its stress on concreteness, motivation, and readability, this book is equally suitable for self-study and as a one-semester
course in topology.

Differential Forms in Algebraic Topology
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This book introduces the theory of modular forms, from which all rational elliptic curves arise, with an eye toward the
Modularity Theorem. Discussion covers elliptic curves as complex tori and as algebraic curves; modular curves as Riemann
surfaces and as algebraic curves; Hecke operators and Atkin-Lehner theory; Hecke eigenforms and their arithmetic
properties; the Jacobians of modular curves and the Abelian varieties associated to Hecke eigenforms. As it presents these
ideas, the book states the Modularity Theorem in various forms, relating them to each other and touching on their
applications to number theory. The authors assume no background in algebraic number theory and algebraic geometry.
Exercises are included.

Automorphic Forms and L-Functions for the Group GL(n,R)
This is Volume 3 of the Proceedings of the Interna tional Summer School on "Modular functions of one variable and
arithmetical applications" which took place at RUCA, Antwerp University, from July 17 to August 3, 1972. It contains papers
by P.Cartier-¥.Roy, B.Dwork, N.Katz, J-P.Serre and H.P.F.Swinnerton-Dyer on congruence proper ties of modular forms, l-adic
representations, p-adic modular forms and p-adic zeta functions. W.Kuyk J-P.Serre CONTENTS H.P.F. SWINNERTON-DYER On
l-adic representations and congruences for coefficients 1 of modular forms B. DWORK The Up operator of Atkin on modular
functions of level 2 57 with growth conditions N. KATZ p-adic properties of modular 69 schemes and modular forms J-P.
SERRE Formes modulaires et fonctions 191 zeta p-adiques P. CARTIER-Y. ROY Certains calculs numeriques relatifs a
l'interpolation 269 p-adique des series de Dirichlet Mailing addresses of authors 350 He~~n e.L. Siegel gewidmet ON l-ADIC
REPRESENTATIONS AND CONGRUENCES FOR COEFFICIENTS OF MODULAR FORMS BY H.P.F. SWINNERTON-DYER
International Summer School on Modular Functions Antwerp 1972 2 SwD-2 CONTENTS 1. Introduction. p.3 2. The possible
images of Pl. p.l0 3. Modular forms mod l. p.1S 4. The exceptional primes. p.26 5. Congruences modulo powers of l. p.36
Appendix p.43 References p.ss 3 SwD-3 ON l-ADIC REPRESENTATIONS AND CONGRUENCES FOR COEFFICIENTS OF
MODULAR FORMS • 1. Introduction.

Introduction to Bessel Functions
The functions studied in this monogra9h are a cross between elliptic functions and modular forms in one variable.
Specifically, we define a Jacobi form on SL (~) to be a holomorphic function 2 (JC = upper half-plane) satisfying the t\-10
transformation eouations 2Tiimcz· k CT +d a-r +b z) (1) ((cT+d) e cp(T, z) cp CT +d ' CT +d (2) rjl(T, z+h+]l) and having a
Four·ier expansion of the form 00 e2Tii(nT +rz) (3) cp(T, z) 2: c(n, r) 2:: rE~ n=O 2 r ~ 4nm Here k and m are natural
numbers, called the weight and index of rp, respectively. Note that th e function cp (T, 0) is an ordinary modular
formofweight k, whileforfixed T thefunction z-+rjl( -r, z) isa function of the type normally used to embed the elliptic curve
~/~T + ~ into a projective space. If m= 0, then cp is independent of z and the definition reduces to the usual notion of
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modular forms in one variable. We give three other examples of situations where functions satisfying (1)-(3) arise
classically: 1. Theta series. Let Q: ~-+ ~ be a positive definite integer valued quadratic form and B the associated bilinear
form.

Theta Functions on Riemann Surfaces
Engineering Mathematics with Examples and Applications provides a compact and concise primer in the field, starting with
the foundations, and then gradually developing to the advanced level of mathematics that is necessary for all engineering
disciplines. Therefore, this book's aim is to help undergraduates rapidly develop the fundamental knowledge of engineering
mathematics. The book can also be used by graduates to review and refresh their mathematical skills. Step-by-step worked
examples will help the students gain more insights and build sufficient confidence in engineering mathematics and problemsolving. The main approach and style of this book is informal, theorem-free, and practical. By using an informal and
theorem-free approach, all fundamental mathematics topics required for engineering are covered, and readers can gain
such basic knowledge of all important topics without worrying about rigorous (often boring) proofs. Certain rigorous proof
and derivatives are presented in an informal way by direct, straightforward mathematical operations and calculations,
giving students the same level of fundamental knowledge without any tedious steps. In addition, this practical approach
provides over 100 worked examples so that students can see how each step of mathematical problems can be derived
without any gap or jump in steps. Thus, readers can build their understanding and mathematical confidence gradually and
in a step-by-step manner. Covers fundamental engineering topics that are presented at the right level, without worry of
rigorous proofs Includes step-by-step worked examples (of which 100+ feature in the work) Provides an emphasis on
numerical methods, such as root-finding algorithms, numerical integration, and numerical methods of differential equations
Balances theory and practice to aid in practical problem-solving in various contexts and applications

Mathematics Form and Function
Generatingfunctionology provides information pertinent to generating functions and some of their uses in discrete
mathematics. This book presents the power of the method by giving a number of examples of problems that can be
profitably thought about from the point of view of generating functions. Organized into five chapters, this book begins with
an overview of the basic concepts of a generating function. This text then discusses the different kinds of series that are
widely used as generating functions. Other chapters explain how to make much more precise estimates of the sizes of the
coefficients of power series based on the analyticity of the function that is represented by the series. This book discusses as
well the applications of the theory of generating functions to counting problems. The final chapter deals with the formal
aspects of the theory of generating functions. This book is a valuable resource for mathematicians and students.
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A Spiral Workbook for Discrete Mathematics
A new edition of a classical treatment of elliptic and modular functions with some of their number-theoretic 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.

Mathematics for Machine Learning
Self-contained text, useful for classroom or independent study, covers Bessel functions of zero order, modified Bessel
functions, definite integrals, asymptotic expansions, and Bessel functions of any real order. 226 problems.

Banach Spaces of Analytic Functions
In this book, first published in 2003, categorical algebra is used to build a foundation for the study of geometry, analysis,
and algebra.
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