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Mathematics: Frontiers and Perspectives Oxford University
Press
Winner of the Mathematics Association of America's 2021 Euler
Book Prize, this is an inclusive vision of mathematics—its beauty,
its humanity, and its power to build virtues that help us all
flourish“This is perhaps the most important mathematics book of
our time. Francis Su shows mathematics is an experience of the
mind and, most important, of the heart.”—James Tanton, Global
Math Project"A good book is an entertaining read. A great book
holds up a mirror that allows us to more clearly see ourselves and
the world we live in. Francis Su’s Mathematics for Human
Flourishing is both a good book and a great book."—MAA Reviews
For mathematician Francis Su, a society without mathematical
affection is like a city without concerts, parks, or museums. To
miss out on mathematics is to live without experiencing some of
humanity’s most beautiful ideas.In this profound book, written for
a wide audience but especially for those disenchanted by their

past experiences, an award‑winning mathematician and educator
weaves parables, puzzles, and personal reflections to show how
mathematics meets basic human desires—such as for play,
beauty, freedom, justice, and love—and cultivates virtues
essential for human flourishing. These desires and virtues, and
the stories told here, reveal how mathematics is intimately tied to
being human. Some lessons emerge from those who have
struggled, including philosopher Simone Weil, whose own
mathematical contributions were overshadowed by her brother’s,
and Christopher Jackson, who discovered mathematics as an
inmate in a federal prison. Christopher’s letters to the author
appear throughout the book and show how this intellectual
pursuit can—and must—be open to all.
On the study and difficulties of mathematics [by A. De Morgan].
Princeton University Press
A Programmer's Introduction to Mathematics uses your familiarity
with ideas from programming and software to teach
mathematics. You'll learn about the central objects and theorems
of mathematics, including graphs, calculus, linear algebra,
eigenvalues, optimization, and more. You'll also be immersed in
the often unspoken cultural attitudes of mathematics, learning
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both how to read and write proofs while understanding why
mathematics is the way it is. Between each technical chapter is
an essay describing a different aspect of mathematical culture,
and discussions of the insights and meta-insights that constitute
mathematical intuition. As you learn, we'll use new mathematical
ideas to create wondrous programs, from cryptographic schemes
to neural networks to hyperbolic tessellations. Each chapter also
contains a set of exercises that have you actively explore
mathematical topics on your own. In short, this book will teach
you to engage with mathematics. A Programmer's Introduction to
Mathematics is written by Jeremy Kun, who has been writing
about math and programming for 10 years on his blog "Math
Intersect Programming." As of 2020, he works in datacenter
optimization at Google.The second edition includes revisions to
most chapters, some reorganized content and rewritten proofs,
and the addition of three appendices.
Insight Through Computing Oxford University Press
This self-contained textbook is an informal introduction to
optimization through the use of numerous illustrations and
applications. The focus is on analytically solving optimization
problems with a finite number of continuous variables. In
addition, the authors provide introductions to classical and
modern numerical methods of optimization and to dynamic
optimization. The book's overarching point is that most problems
may be solved by the direct application of the theorems of
Fermat, Lagrange, and Weierstrass. The authors show how the
intuition for each of the theoretical results can be supported by
simple geometric figures. They include numerous applications
through the use of varied classical and practical problems. Even
experts may find some of these applications truly surprising. A
basic mathematical knowledge is sufficient to understand the
topics covered in this book. More advanced readers, even
experts, will be surprised to see how all main results can be
grounded on the Fermat-Lagrange theorem. The book can be
used for courses on continuous optimization, from introductory to
advanced, for any field for which optimization is relevant.
Transformational Change Efforts: Student Engagement in
Mathematics through an Institutional Network for Active Learning
OUP Oxford
This important book by a major American philosopher brings
together eleven essays treating problems in logic and the
philosophy of mathematics. A common point of view, that
mathematical thought is central to our thought in general,
underlies the essays. In his introduction, Parsons articulates that
point of view and relates it to past and recent discussions of the
foundations of mathematics. Mathematics in Philosophy is divided
into three parts. Ontology—the question of the nature and extent
of existence assumptions in mathematics—is the subject of Part
One and recurs elsewhere. Part Two consists of essays on two
important historical figures, Kant and Frege, and one
contemporary, W. V. Quine. Part Three contains essays on the
three interrelated notions of set, class, and truth.
Mathematics: A Very Short Introduction Courier Corporation
Tools to make hard problems easier to solve. In this book, Sanjoy
Mahajan shows us that the way to master complexity is through
insight rather than precision. Precision can overwhelm us with
information, whereas insight connects seemingly disparate pieces
of information into a simple picture. Unlike computers, humans
depend on insight. Based on the author's fifteen years of
teaching at MIT, Cambridge University, and Olin College, The Art
of Insight in Science and Engineering shows us how to build
insight and find understanding, giving readers tools to help them
solve any problem in science and engineering. To master
complexity, we can organize it or discard it. The Art of Insight in
Science and Engineering first teaches the tools for organizing

complexity, then distinguishes the two paths for discarding
complexity: with and without loss of information. Questions and
problems throughout the text help readers master and apply
these groups of tools. Armed with this three-part toolchest, and
without complicated mathematics, readers can estimate the flight
range of birds and planes and the strength of chemical bonds,
understand the physics of pianos and xylophones, and explain
why skies are blue and sunsets are red. The Art of Insight in
Science and Engineering will appear in print and online under a
Creative Commons Noncommercial Share Alike license.
The History of Mathematics: A Very Short Introduction American
Mathematical Soc.
Book description to come.
Mathematics Through the Eyes of Faith American Mathematical
Soc.
Mathematics instruction is often more effective when presented
in a physical context. Schramm uses this insight to help develop
students' physical intuition as he guides them through the
mathematical methods required to study upper-level physics.
Based on the undergraduate Math Methods course he has taught
for many years at Occidental College, the text encourages a
symbiosis through which the physics illuminates the math, which
in turn informs the physics. Appropriate for both classroom and
self-study use, the text begins with a review of useful techniques
to ensure students are comfortable with prerequisite material. It
then moves on to cover vector fields, analytic functions, linear
algebra, function spaces, and differential equations. Written in an
informal and engaging style, it also includes short supplementary
digressions ('By the Ways') as optional boxes showcasing
directions in which the math or physics may be explored further.
Extensive problems are included throughout, many taking
advantage of Mathematica, to test and deepen comprehension.
Optimization Cambridge University Press
This book gives a remarkably fine account of the influences
mathematics has exerted on the development of philosophy, the
physical sciences, religion, and the arts in Western life.
Mathematics and the Imagination Courier Corporation
The purpose of this handbook is to help launch institutional
transformations in mathematics departments to improve student
success. We report findings from the Student Engagement in
Mathematics through an Institutional Network for Active Learning
(SEMINAL) study. SEMINAL's purpose is to help change agents,
those looking to (or currently attempting to) enact change within
mathematics departments and beyond—trying to reform the
instruction of their lower division mathematics courses in order to
promote high achievement for all students. SEMINAL specifically
studies the change mechanisms that allow postsecondary
institutions to incorporate and sustain active learning in
Precalculus to Calculus 2 learning environments. Out of the
approximately 2.5 million students enrolled in collegiate
mathematics courses each year, over 90% are enrolled in
Precalculus to Calculus 2 courses. Forty-four percent of
mathematics departments think active learning mathematics
strategies are important for Precalculus to Calculus 2 courses, but
only 15 percnt state that they are very successful at
implementing them. Therefore, insights into the following
research question will help with institutional transformations:
What conditions, strategies, interventions and actions at the
departmental and classroom levels contribute to the initiation,
implementation, and institutional sustainability of active learning
in the undergraduate calculus sequence (Precalculus to Calculus
2) across varied institutions?
The Essence of Mathematics Through Elementary Problems SIAM
Our objective is to publish a book that lays out the theoretical
constructs and research methodologies within mathematics
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education that have been developed by Paul Cobb and explains
the process of their development. We propose to do so by
including papers in which Cobb introduced new theoretical
perspectives and methodologies into the literature, each
preceded by a substantive accompanying introductory paper that
explains the motivation/rationale for developing the new
perspectives and/or methodologies and the processes through
which they were developed, and Cobb’s own retrospective
comments. In this way the book provides the reader with
heretofore unpublished material that lays out in considerable
detail the issues and problems that Cobb has confronted in his
work, that, from his viewpoint, required theoretical and
methodological shifts/advances and provides insight into how he
has achieved the shifts/advances. The result will be a volume
that, in addition to explaining Cobb’s contributions to the field of
mathematics education, also provides the reader with insight into
what is involved in developing an aggressive and evolving
research program. When Cobb confronts problems and issues in
his work that cannot be addressed using his existing theories and
frameworks, he looks to other fields for theoretical inspiration. A
critical feature of Cobb’s work is that in doing so, he consciously
appropriates and adapts ideas from these other fields to the
purpose of supporting processes of learning and teaching
mathematics; He does not simply accept the goals or motives of
those fields. As a result, Cobb reconceptualizes and reframes
issues and concepts so that they result in new ways of
investigating, exploring, and explaining phenomena that he
encounters in the practical dimensions of his work, which include
working in classrooms, with teachers, and with school systems.
The effect is that the field of mathematics education is altered.
Other researchers have found his "new ways of looking" useful to
them. And they, in turn, adapt these ideas for their own use. The
complexity of many of the ideas that Cobb has introduced into
the field of mathematics education can lead to a multiplicity of
interpretations by practitioners and by other researchers, based
on their own experiential backgrounds. Therefore, by detailing
the development of Cobb’s work, including the tensions involved
in coming to grips with and reconciling apparently contrasting
perspectives, the book will shed additional light on the processes
of reconceptualization and thus help the reader to understand
the reasons, mechanisms, and outcomes of researchers’ constant
pursuit of new insights.
Applied Mathematics Yale University Press
Most philosophers of mathematics treat it as isolated, timeless,
ahistorical, inhuman. Reuben Hersh argues the contrary, that
mathematics must be understood as a human activity, a social
phenomenon, part of human culture, historically evolved, and
intelligible only in a social context. Hersh pulls the screen back to
reveal mathematics as seen by professionals, debunking many
mathematical myths, and demonstrating how the "humanist"
idea of the nature of mathematics more closely resembles how
mathematicians actually work. At the heart of his book is a
fascinating historical account of the mainstream of philosophy--
ranging from Pythagoras, Descartes, and Spinoza, to Bertrand
Russell, David Hilbert, and Rudolph Carnap--followed by the
mavericks who saw mathematics as a human artifact, including
Aristotle, Locke, Hume, Mill, and Lakatos. What is Mathematics,
Really? reflects an insider's view of mathematical life, and will be
hotly debated by anyone with an interest in mathematics or the
philosophy of science.
Mathematics in Civilization Cambridge University Press
In this Very Short Introduction, Jacqueline Stedall explores the
rich historical and cultural diversity of mathematical endeavour
from the distant past to the present day, using illustrative case
studies drawn from a range of times and places; including early

imperial China, the medieval Islamic world, and nineteenth-
century Britain.
Mathematics in Western Culture MIT Press
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.
The Construction of Mathematics Princeton University Press
A brilliant tour of mathematical thought and a guide to becoming
a better thinker, How Not to Be Wrong shows that math is not just
a long list of rules to be learned and carried out by rote. Math
touches everything we do; It's what makes the world make sense.
Using the mathematician's methods and hard-won insights-minus
the jargon-professor and popular columnist Jordan Ellenberg
guides general readers through his ideas with rigor and lively
irreverence, infusing everything from election results to baseball
to the existence of God and the psychology of slime molds with a
heightened sense of clarity and wonder. Armed with the tools of
mathematics, we can see the hidden structures beneath the
messy and chaotic surface of our daily lives. How Not to Be
Wrong shows us how--Publisher's description.
Street-Fighting Mathematics Simon and Schuster
This book revolutionizes the prevailing understanding and
teaching of math. This book is a must for all upper-level Christian
school curricula and for college students and adults interested in
math or related fields of science and religion. It will serve as a
solid refutation for the claim, often made in court, that
mathematics is one subject which cannot be taught from a
distinctively biblical perspective. - Back cover.
The Art of Insight in Science and Engineering Princeton University
Press
From the winner of the Turing Award and the Abel Prize, an
introduction to computational complexity theory, its connections
and interactions with mathematics, and its central role in the
natural and social sciences, technology, and philosophy
Mathematics and Computation provides a broad, conceptual
overview of computational complexity theory—the mathematical
study of efficient computation. With important practical
applications to computer science and industry, computational
complexity theory has evolved into a highly interdisciplinary field,
with strong links to most mathematical areas and to a growing
number of scientific endeavors. Avi Wigderson takes a sweeping
survey of complexity theory, emphasizing the field’s insights and
challenges. He explains the ideas and motivations leading to key
models, notions, and results. In particular, he looks at algorithms
and complexity, computations and proofs, randomness and
interaction, quantum and arithmetic computation, and
cryptography and learning, all as parts of a cohesive whole with
numerous cross-influences. Wigderson illustrates the immense
breadth of the field, its beauty and richness, and its diverse and
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growing interactions with other areas of mathematics. He ends
with a comprehensive look at the theory of computation, its
methodology and aspirations, and the unique and fundamental
ways in which it has shaped and will further shape science,
technology, and society. For further reading, an extensive
bibliography is provided for all topics covered. Mathematics and
Computation is useful for undergraduate and graduate students
in mathematics, computer science, and related fields, as well as
researchers and teachers in these fields. Many parts require little
background, and serve as an invitation to newcomers seeking an
introduction to the theory of computation. Comprehensive
coverage of computational complexity theory, and beyond High-
level, intuitive exposition, which brings conceptual clarity to this
central and dynamic scientific discipline Historical accounts of the
evolution and motivations of central concepts and models A
broad view of the theory of computation's influence on science,
technology, and society Extensive bibliography
How Not to Be Wrong MIT Press
Is mathematics created or discovered? The answer has been
debated for centuries. This book answers the question clearly and
decisively by applying the concept of language games, invented
by the philosopher Wittgenstein to solve difficult philosophical
issues. Using the results of modern brain science, the book also
explains how it is possible that eminent mathematicians and
scientists offer diametrically opposed answers to the question of
creation vs. discovery. Interested in the topic but intimidated by
mathematics? Not to worry. If you are familiar with the
elementary operations of addition, subtraction, multiplication,
and division, you can follow the arguments of this book.
Towards a Philosophy of Real Mathematics Cornell University
Press
The aim of this book is to explain, carefully but not technically,
the differences between advanced, research-level mathematics,
and the sort of mathematics we learn at school. The most
fundamental differences are philosophical, and readers of this
book will emerge with a clearer understanding of paradoxical-
sounding concepts such as infinity, curved space, and imaginary
numbers. The first few chapters are about general aspects of
mathematical thought. These are followed by discussions of more
specific topics, and the book closes with a chapter answering
common sociological questions about the mathematical
community (such as "Is it true that mathematicians burn out at
the age of 25?") ABOUT THE SERIES: The Very Short Introductions
series from Oxford University Press contains hundreds of titles in
almost every subject area. These pocket-sized books are the
perfect way to get ahead in a new subject quickly. Our expert
authors combine facts, analysis, perspective, new ideas, and

enthusiasm to make interesting and challenging topics highly
readable.
A Book of Abstract Algebra Cambridge University Press
In this ambitious study, David Corfield attacks the widely held
view that it is the nature of mathematical knowledge which has
shaped the way in which mathematics is treated philosophically
and claims that contingent factors have brought us to the present
thematically limited discipline. Illustrating his discussion with a
wealth of examples, he sets out a variety of approaches to new
thinking about the philosophy of mathematics, ranging from an
exploration of whether computers producing mathematical proofs
or conjectures are doing real mathematics, to the use of analogy,
the prospects for a Bayesian confirmation theory, the notion of a
mathematical research programme and the ways in which new
concepts are justified. His inspiring book challenges both
philosophers and mathematicians to develop the broadest and
richest philosophical resources for work in their disciplines and
points clearly to the ways in which this can be done.
The Mathematics of Love Courier Corporation
An antidote to mathematical rigor mortis, teaching how to guess
answers without needing a proof or an exact calculation. In
problem solving, as in street fighting, rules are for fools: do
whatever works—don't just stand there! Yet we often fear an
unjustified leap even though it may land us on a correct result.
Traditional mathematics teaching is largely about solving exactly
stated problems exactly, yet life often hands us partly defined
problems needing only moderately accurate solutions. This
engaging book is an antidote to the rigor mortis brought on by
too much mathematical rigor, teaching us how to guess answers
without needing a proof or an exact calculation. In Street-Fighting
Mathematics, Sanjoy Mahajan builds, sharpens, and
demonstrates tools for educated guessing and down-and-dirty,
opportunistic problem solving across diverse fields of
knowledge—from mathematics to management. Mahajan
describes six tools: dimensional analysis, easy cases, lumping,
picture proofs, successive approximation, and reasoning by
analogy. Illustrating each tool with numerous examples, he
carefully separates the tool—the general principle—from the
particular application so that the reader can most easily grasp
the tool itself to use on problems of particular interest. Street-
Fighting Mathematics grew out of a short course taught by the
author at MIT for students ranging from first-year undergraduates
to graduate students ready for careers in physics, mathematics,
management, electrical engineering, computer science, and
biology. They benefited from an approach that avoided rigor and
taught them how to use mathematics to solve real problems.
Street-Fighting Mathematics will appear in print and online under
a Creative Commons Noncommercial Share Alike license.
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