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What is Mathematics?
This book is open access under a CC BY 4.0 license. The book presents the Proceedings of
the 13th International Congress on Mathematical Education (ICME-13) and is based on the
presentations given at the 13th International Congress on Mathematical Education (ICME-13).
ICME-13 took place from 24th- 31st July 2016 at the University of Hamburg in Hamburg
(Germany). The congress was hosted by the Society of Didactics of Mathematics (Gesellschaft
für Didaktik der Mathematik - GDM) and took place under the auspices of the International
Commission on Mathematical Instruction (ICMI). ICME-13 brought together about 3.500
mathematics educators from 105 countries, additionally 250 teachers from German speaking
countries met for specific activities. Directly before the congress activities were offered for 450
Early Career Researchers. The proceedings give a comprehensive overview on the current
state-of-the-art of the discussions on mathematics education and display the breadth and
deepness of current research on mathematical teaching-and-learning processes. The book
introduces the major activities of ICME-13, namely articles from the four plenary lecturers and
two plenary panels, articles from the five ICMI awardees, reports from six national
presentations, three reports from the thematic afternoon devoted to specific features of
ICME-13. Furthermore, the proceedings contain descriptions of the 54 Topic Study Groups,
which formed the heart of the congress and reports from 29 Discussion Groups and 31
Workshops. The additional important activities of ICME-13, namely papers from the invited
lecturers, will be presented in the second volume of the proceedings.

Crystal Structures
"The ancient Greeks argued that the best life was filled with beauty, truth, justice, play and
love. The mathematician Francis Su knows just where to find them."--Kevin Hartnett, Quanta
Magazine" ?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 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
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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.

Mathematics for Human Flourishing
NATIONAL BESTSELLER From the award-winning founder of JUMP Math, All Things Being
Equal is a proven guide to succeeding in math, and a passionate argument for why this
success can and must be available to the majority instead of the privileged few. For two
decades, John Mighton has developed strategies for fostering intellectual potential in all
children through learning math. Math, Mighton says, provides us with mental tools of incredible
power. When we learn math we learn to see patterns, to think logically and systematically, to
draw analogies, to perceive risk, to understand cause and effect--among many other critical
skills. Yet we tolerate and in fact expect a vast performance gap in math among students, and
live in a world where many adults aren't equipped with these crucial tools. This learning gap is
unnecessary, dangerous and tragic, he cautions, and it has led us to a problem of intellectual
poverty which is apparent everywhere--in fake news, political turmoil, floundering economies,
even in erroneous medical diagnoses. In All Things Being Equal, Mighton argues that math
study is an ideal starting point to break down social inequality and empower individuals to build
a smarter, kinder, more equitable world. Bringing together the latest cognitive research and
incremental learning strategies, Mighton goes deep into the classroom and beyond to offer a
hopeful--and urgent--vision for a numerate society.

The New Math
Why do even well-educated people understand so little about mathematics? And what are the
costs of our innumeracy? John Allen Paulos, in his celebrated bestseller first published in
1988, argues that our inability to deal rationally with very large numbers and the probabilities
associated with them results in misinformed governmental policies, confused personal
decisions, and an increased susceptibility to pseudoscience of all kinds. Innumeracy lets us
know what we're missing, and how we can do something about it. Sprinkling his discussion of
numbers and probabilities with quirky stories and anecdotes, Paulos ranges freely over many
aspects of modern life, from contested elections to sports stats, from stock scams and
newspaper psychics to diet and medical claims, sex discrimination, insurance, lotteries, and
drug testing. Readers of Innumeracy will be rewarded with scores of astonishing facts, a fistful
of powerful ideas, and, most important, a clearer, more quantitative way of looking at their
world.

Bourbaki
Millions have seen the movie and thousands have read the book but few have fully appreciated
the mathematics developed by John Nash's beautiful mind. Today Nash's beautiful math has
become a universal language for research in the social sciences and has infiltrated the realms
of evolutionary biology, neuroscience, and even quantum physics. John Nash won the 1994
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Nobel Prize in economics for pioneering research published in the 1950s on a new branch of
mathematics known as game theory. At the time of Nash's early work, game theory was briefly
popular among some mathematicians and Cold War analysts. But it remained obscure until the
1970s when evolutionary biologists began applying it to their work. In the 1980s economists
began to embrace game theory. Since then it has found an ever expanding repertoire of
applications among a wide range of scientific disciplines. Today neuroscientists peer into game
players' brains, anthropologists play games with people from primitive cultures, biologists use
games to explain the evolution of human language, and mathematicians exploit games to
better understand social networks. A common thread connecting much of this research is its
relevance to the ancient quest for a science of human social behavior, or a Code of Nature, in
the spirit of the fictional science of psychohistory described in the famous Foundation novels
by the late Isaac Asimov. In A Beautiful Math, acclaimed science writer Tom Siegfried
describes how game theory links the life sciences, social sciences, and physical sciences in a
way that may bring Asimov's dream closer to reality.

Calculus
Any high school student preparing for the American Mathematics Competitions should get their
hands on a copy of this book! A major aspect of mathematical training and its benefit to society
is the ability to use logic to solve problems. The American Mathematics Competitions (AMC)
have been given for more than fifty years to millions of high school students. This book
considers the basic ideas behind the solutions to the majority of these problems, and presents
examples and exercises from past exams to illustrate the concepts. Anyone taking the AMC
exams or helping students prepare for them will find many useful ideas here. But people
generally interested in logical problem solving should also find the problems and their solutions
interesting. This book will promote interest in mathematics by providing students with the tools
to attack problems that occur on mathematical problem-solving exams, and specifically to level
the playing field for those who do not have access to the enrichment programs that are
common at the top academic high schools. The book can be used either for self-study or to
give people who want to help students prepare for mathematics exams easy access to topicoriented material and samples of problems based on that material. This is useful for teachers
who want to hold special sessions for students, but it is equally valuable for parents who have
children with mathematical interest and ability. As students' problem solving abilities improve,
they will be able to comprehend more difficult concepts requiring greater mathematical
ingenuity. They will be taking their first steps towards becoming math Olympians!

Counting: How We Use Numbers to Decide What Matters
A discussion of fundamental mathematical principles from algebra to elementary calculus
designed to promote constructive mathematical reasoning.

First Steps for Math Olympians: Using the American Mathematics
Competitions
Wow! This is a powerful book that addresses a long-standing elephant in the mathematics
room. Many people learning math ask ``Why is math so hard for me while everyone else
understands it?'' and ``Am I good enough to succeed in math?'' In answering these questions
the book shares personal stories from many now-accomplished mathematicians affirming that
``You are not alone; math is hard for everyone'' and ``Yes; you are good enough.'' Along the
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way the book addresses other issues such as biases and prejudices that mathematicians
encounter, and it provides inspiration and emotional support for mathematicians ranging from
the experienced professor to the struggling mathematics student. --Michael Dorff, MAA
President This book is a remarkable collection of personal reflections on what it means to be,
and to become, a mathematician. Each story reveals a unique and refreshing understanding of
the barriers erected by our cultural focus on ``math is hard.'' Indeed, mathematics is hard, and
so are many other things--as Stephen Kennedy points out in his cogent introduction. This
collection of essays offers inspiration to students of mathematics and to mathematicians at
every career stage. --Jill Pipher, AMS President This book is published in cooperation with the
Mathematical Association of America.

The Math Myth
A New York Times–bestselling author looks at mathematics education in America—when it’s
worthwhile, and when it’s not. Why do we inflict a full menu of mathematics—algebra,
geometry, trigonometry, even calculus—on all young Americans, regardless of their interests or
aptitudes? While Andrew Hacker has been a professor of mathematics himself, and extols the
glories of the subject, he also questions some widely held assumptions in this thoughtprovoking and practical-minded book. Does advanced math really broaden our minds? Is
mastery of azimuths and asymptotes needed for success in most jobs? Should the entire
Common Core syllabus be required of every student? Hacker worries that our nation’s current
frenzied emphasis on STEM is diverting attention from other pursuits and even subverting the
spirit of the country. Here, he shows how mandating math for everyone prevents other talents
from being developed and acts as an irrational barrier to graduation and careers. He proposes
alternatives, including teaching facility with figures, quantitative reasoning, and understanding
statistics. Expanding upon the author’s viral New York Times op-ed, The Math Myth is sure to
spark a heated and needed national conversation—not just about mathematics but about the
kind of people and society we want to be. “Hacker’s accessible arguments offer plenty to think
about and should serve as a clarion call to students, parents, and educators who decry the onesize-fits-all approach to schooling.” —Publishers Weekly, starred review

Innumeracy
This text is designed for an introductory probability course at the university level for
sophomores, juniors, and seniors in mathematics, physical and social sciences, engineering,
and computer science. It presents a thorough treatment of ideas and techniques necessary for
a firm understanding of the subject. The text is also recommended for use in discrete
probability courses. The material is organized so that the discrete and continuous probability
discussions are presented in a separate, but parallel, manner. This organization does not
emphasize an overly rigorous or formal view of probability and therefore offers some strong
pedagogical value. Hence, the discrete discussions can sometimes serve to motivate the more
abstract continuous probability discussions. Features: Key ideas are developed in a somewhat
leisurely style, providing a variety of interesting applications to probability and showing some
nonintuitive ideas. Over 600 exercises provide the opportunity for practicing skills and
developing a sound understanding of ideas. Numerous historical comments deal with the
development of discrete probability. The text includes many computer programs that illustrate
the algorithms or the methods of computation for important problems. The book is a beautiful
introduction to probability theory at the beginning level. The book contains a lot of examples
and an easy development of theory without any sacrifice of rigor, keeping the abstraction to a
minimal level. It is indeed a valuable addition to the study of probability theory. --Zentralblatt
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Neurorhetorics
Plain-language explanations and a rich set of supporting material help students understand the
mathematical concepts and techniques of astronomy.

Mathematics for the Environment
In academia, as well as in popular culture, the prefix "neuro-" now occurs with startling
frequency. Scholars now publish research in the fields of neuroeconomics, neurophilosophy,
neuromarketing, neuropolitics, and neuroeducation. Consumers are targeted with enhanced
products and services, such as brain-based training exercises, and babies are kept on a strict
regimen of brain music, brain videos, and brain games. The chapters in this book investigate
the rhetorical appeal, effects, and implications of this prefix, neuro-, and carefully consider the
potential collaborative work between rhetoricians and neuroscientists. Drawing on the
increasingly interdisciplinary nature of rhetorical study, Neurorhetorics questions how
discourses about the brain construct neurological differences, such as mental illness or
intelligence measures. Working at the nexus of rhetoric and neuroscience, the authors explore
how to operationalize rhetorical inquiry into neuroscience in meaningful ways. They account for
the production, dissemination, and appeal of neuroscience research findings, revealing what
rhetorics about the brain mean for contemporary public discourse. This book was originally
published as a special issue of Rhetoric Society Quarterly.

A Comprehensive Course in Analysis
Math in Society
A Comprehensive Course in Analysis by Poincar Prize winner Barry Simon is a five-volume set
that can serve as a graduate-level analysis textbook with a lot of additional bonus information,
including hundreds of problems and numerous notes that extend the text and provide important
historical background. Depth and breadth of exposition make this set a valuable reference
source for almost all areas of classical analysis

Math in Society
A former math avoider demystifies the math experience so that those who believe they are
hopelessly incompetent can conquer their fear and deal effectively with math problems

Overcoming Math Anxiety
This book explores the most significant computational methods and the history of their
development. It begins with the earliest mathematical / numerical achievements made by the
Babylonians and the Greeks, followed by the period beginning in the 16th century. For several
centuries the main scientific challenge concerned the mechanics of planetary dynamics, and
the book describes the basic numerical methods of that time. In turn, at the end of the Second
World War scientific computing took a giant step forward with the advent of electronic
computers, which greatly accelerated the development of numerical methods. As a result,
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scientific computing became established as a third scientific method in addition to the two
traditional branches: theory and experimentation. The book traces numerical methods’ journey
back to their origins and to the people who invented them, while also briefly examining the
development of electronic computers over the years. Featuring 163 references and more than
100 figures, many of them portraits or photos of key historical figures, the book provides a
unique historical perspective on the general field of scientific computing – making it a valuable
resource for all students and professionals interested in the history of numerical analysis and
computing, and for a broader readership alike.

My Life as a Night Elf Priest
A collection of more than thirty articles shows teachers how to weave social justice principles
throughout the math curriculum, and how to integrate social justice math into other curricular
areas as well.

The Universe Speaks in Numbers
"Ever since the creators of the animated television show South Park turned their lovingly
sardonic gaze on the massively multiplayer online game World of Warcraft for an entire
episode, WoW's status as an icon of digital culture has been secure. My Life as a Night Elf
Priest digs deep beneath the surface of that icon to explore the rich particulars of the World of
Warcraft player's experience." —Julian Dibbell, Wired "World of Warcraft is the best
representative of a significant new technology, art form, and sector of society: the themeoriented virtual world. Bonnie Nardi's pioneering transnational ethnography explores this game
both sensitively and systematically using the methods of cultural anthropology and aesthetics
with intensive personal experience as a guild member, media teacher, and magical quest Elf."
—William Sims Bainbridge, author of The Warcraft Civilization and editor of Online Worlds
“Nardi skillfully covers all of the hot button issues that come to mind when people think of
video games like World of Warcraft such as game addiction, sexism, and violence. What gives
this book its value are its unexpected gems of rare and beautifully detailed research on less
sensationalized topics of interest such as the World of Warcraft player community in China,
game modding, the increasingly blurred line between play and work, and the rich and
fascinating lives of players and player cultures. Nardi brings World of Warcraft down to earth
for non-players and ties it to social and cultural theory for scholars. . . . the best ethnography of
a single virtual world produced so far.” —Lisa Nakamura, University of Illinois World of Warcraft
rapidly became one of the most popular online world games on the planet, amassing 11.5
million subscribers—officially making it an online community of gamers that had more
inhabitants than the state of Ohio and was almost twice as populous as Scotland. It's a
massively multiplayer online game, or MMO in gamer jargon, where each person controls a
single character inside a virtual world, interacting with other people's characters and computercontrolled monsters, quest-givers, and merchants. In My Life as a Night Elf Priest, Bonnie
Nardi, a well-known ethnographer who has published extensively on how theories of what we
do intersect with how we adopt and use technology, compiles more than three years of
participatory research in Warcraft play and culture in the United States and China into this field
study of player behavior and activity. She introduces us to her research strategy and the
history, structure, and culture of Warcraft; argues for applying activity theory and theories of
aesthetic experience to the study of gaming and play; and educates us on issues of gender,
culture, and addiction as part of the play experience. Nardi paints a compelling portrait of what
drives online gamers both in this country and in China, where she spent a month studying
players in Internet cafes. Bonnie Nardi has given us a fresh look not only at World of Warcraft
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but at the field of game studies as a whole. One of the first in-depth studies of a game that has
become an icon of digital culture, My Life as a Night Elf Priest will capture the interest of both
the gamer and the ethnographer. Bonnie A. Nardi is an anthropologist by training and a
professor in the Department of Informatics in the Donald Bren School of Information and
Computer Sciences at the University of California, Irvine. Her research focus is the social
implications of digital technologies. She is the author of A Small Matter of Programming:
Perspectives on End User Computing and the coauthor of Information Ecologies: Using
Technology with Heart and Acting with Technology: Activity Theory and Interaction Design.
Cover art by Jessica Damsky

The Millennium Prize Problems
The traditional high school and college mathematics sequence leading from algebra up
through calculus could leave one with the impression that mathematics is all about algebraic
manipulations. This book is an exploration of the wide world of mathematics, of which algebra
is only one small piece. The topics were chosen because they provide glimpses into other
ways of thinking mathematically, and because they have interesting applications to everyday
life. Together, they highlight algorithmic, graphical, algebraic, statistical, and analytic
approaches to solving problems.

It's Just Math
On August 8, 1900, at the second International Congress of Mathematicians in Paris, David
Hilbert delivered his famous lecture in which he described twenty-three problems that were to
play an influential role in mathematical research. A century later, on May 24, 2000, at a
meeting at the College de France, the Clay Mathematics Institute (CMI) announced the
creation of a US$7 million prize fund for the solution of seven important classic problems which
have resisted solution. The prize fund is divided equally among the seven problems. There is
no time limit for their solution. The Millennium Prize Problems were selected by the founding
Scientific Advisory Board of CMI--Alain Connes, Arthur Jaffe, Andrew Wiles, and Edward
Witten--after consulting with other leading mathematicians. Their aim was somewhat different
than that of Hilbert: not to define new challenges, but to record some of the most difficult issues
with which mathematicians were struggling at the turn of the second millennium; to recognize
achievement in mathematics of historical dimension; to elevate in the consciousness of the
general public the fact that in mathematics, the frontier is still open and abounds in important
unsolved problems; and to emphasize the importance of working towards a solution of the
deepest, most difficult problems. The present volume sets forth the official description of each
of the seven problems and the rules governing the prizes. It also contains an essay by Jeremy
Gray on the history of prize problems in mathematics.

MATH IN SOCIETY
Why are we all taught maths for years of our lives? Does it really empower everyone? Or fail
most and disenfranchise many? Is it crucial for the AI age or an obsolete rite of passage? The
Math(s) Fix: An Education Blueprint for the AI Age is a groundbreaking book that exposes why
maths education is in crisis worldwide and how the only fix is a fundamentally new mainstream
subject. It argues that today's maths education is not working to elevate society with modern
computation, data science and AI. Instead, students are subjugated to compete with what
computers do best, and lose. This is the only book to explain why being "bad at maths" may be
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as much the subject's fault as the learner's: how a stuck educational ecosystem has students,
parents, teachers, schools, employers and policymakers running in the wrong direction to
catch up with real-world requirements. But it goes further too"¬‚¬"for the first time setting out a
completely alternative vision for a core computational school subject to fix the problem and
seed more general reformation of education for the AI age.

Fibonacci’s Liber Abaci
At the interface between chemistry and mathematics, this book brings together research on the
use mathematics in the context of undergraduate chemistry courses. These university-level
studies also support national efforts expressed in the Next Generation Science Standards
regarding the importance of skills, such as quantitative reasoning and interpreting data.
Curated by award-winning leaders in the field, this book is useful for instructors in chemistry,
mathematics, and physics at the secondary and university levels.

Proceedings of the 13th International Congress on Mathematical Education
"Using the mathematician's method of analyzing life and exposing the hard-won insights of the
academic community to the layman, minus the jargon Ellenberg pulls from history as well as
from the latest theoretical developments to provide those not trained in math with the
knowledge they need"--

Math in Society
Essentials of Mathematical Thinking addresses the growing need to better comprehend
mathematics today. Increasingly, our world is driven by mathematics in all aspects of life. The
book is an excellent introduction to the world of mathematics for students not majoring in
mathematical studies. The author has written this book in an enticing, rich manner that will
engage students and introduce new paradigms of thought. Careful readers will develop critical
thinking skills which will help them compete in today’s world. The book explains: What goes
behind a Google search algorithm How to calculate the odds in a lottery The value of Big Data
How the nefarious Ponzi scheme operates Instructors will treasure the book for its ability to
make the field of mathematics more accessible and alluring with relevant topics and helpful
graphics. The author also encourages readers to see the beauty of mathematics and how it
relates to their lives in meaningful ways.

A Student's Guide to the Mathematics of Astronomy
How math helps us solve the universe's deepest mysteries One of the great insights of science
is that the universe has an underlying order. The supreme goal of physicists is to understand
this order through laws that describe the behavior of the most basic particles and the forces
between them. For centuries, we have searched for these laws by studying the results of
experiments. Since the 1970s, however, experiments at the world's most powerful atomsmashers have offered few new clues. So some of the world's leading physicists have looked
to a different source of insight: modern mathematics. These physicists are sometimes accused
of doing 'fairy-tale physics', unrelated to the real world. But in The Universe Speaks in
Numbers, award-winning science writer and biographer Farmelo argues that the physics they
are doing is based squarely on the well-established principles of quantum theory and relativity,
and part of a tradition dating back to Isaac Newton. With unprecedented access to some of the
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world's greatest scientific minds, Farmelo offers a vivid, behind-the-scenes account of the
blossoming relationship between mathematics and physics and the research that could
revolutionize our understanding of reality. A masterful account of the some of the most
groundbreaking ideas in physics in the past four decades. The Universe Speaks in Numbers is
essential reading for anyone interested in the quest to discover the fundamental laws of nature.

Math and Human Society
The rigorous mathematical theory of the equations of fluid dynamics has been a focus of
intense activity in recent years. This volume is the product of a workshop held at the University
of Warwick to consolidate, survey and further advance the subject. The Navier–Stokes
equations feature prominently: the reader will find new results concerning feedback
stabilisation, stretching and folding, and decay in norm of solutions to these fundamental
equations of fluid motion. Other topics covered include new models for turbulent energy
cascade, existence and uniqueness results for complex fluids and certain interesting solutions
of the SQG equation. The result is an accessible collection of survey articles and more
traditional research papers that will serve both as a helpful overview for graduate students new
to the area and as a useful resource for more established researchers.

Mathematical Models for Society and Biology
This is the first book by a sociologist devoted exclusively to a general sociology of
mathematics. The author provides examples of different ways of thinking about mathematics
sociologically. The survey of mathematical traditions covers ancient China, the Arabic-Islamic
world, India, and Europe. Following the leads of classical social theorists such as Emile
Durkheim, Restivo develops the idea that mathematical concepts and ideas are collective
representations, and that it is mathematical communities that create mathematics, not
individual mathematicians. The implications of the sociology of mathematics, and especially of
pure mathematics, for a sociology of mind are also explored. In general, the author's objective
is to explore, conjecture, suggest, and stimulate in order to introduce the sociological
perspective on mathematics, and to broaden and deepen the still narrow, shallow path that
today carries the sociology of mathematics. This book will interest specialists in the philosophy,
history, and sociology of mathematics, persons interested in mathematics education, students
of science and society, and people interested in current developments in the social and cultural
analysis of science and mathematics.

Rethinking Mathematics
The name Bourbaki is known to every mathematician. This book presents accounts of the
origins of Bourbaki, their meetings, their seminars, and the members themselves. It also
discusses the lasting influence that Bourbaki has had on mathematics, through both the
Elements and the Seminaires.

Mathematics in Society and History
Mathematical Models for Society and Biology, 2e, is a useful resource for researchers,
graduate students, and post-docs in the applied mathematics and life science fields.
Mathematical modeling is one of the major subfields of mathematical biology. A mathematical
model may be used to help explain a system, to study the effects of different components, and
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to make predictions about behavior. Mathematical Models for Society and Biology, 2e, draws
on current issues to engagingly relate how to use mathematics to gain insight into problems in
biology and contemporary society. For this new edition, author Edward Beltrami uses
mathematical models that are simple, transparent, and verifiable. Also new to this edition is an
introduction to mathematical notions that every quantitative scientist in the biological and social
sciences should know. Additionally, each chapter now includes a detailed discussion on how to
formulate a reasonable model to gain insight into the specific question that has been
introduced. Offers 40% more content – 5 new chapters in addition to revisions to existing
chapters Accessible for quick self study as well as a resource for courses in molecular biology,
biochemistry, embryology and cell biology, medicine, ecology and evolution, bio-mathematics,
and applied math in general Features expanded appendices with an extensive list of
references, solutions to selected exercises in the book, and further discussion of various
mathematical methods introduced in the book

Living Proof
Math in Society is a survey of contemporary mathematical topics, appropriate for a collegelevel topics course for liberal arts major, or as a general quantitative reasoning course.This
book is an open textbook; it can be read free online at
http://www.opentextbookstore.com/mathinsociety/. Editable versions of the chapters are
available as well.

Essentials of Mathematical Thinking
The new math changed the way Americans think about mathematics. Combining archival
research into one key new math organisation, the School Mathematics Study Group, with
published and unpublished accounts of teachers, parents, mathematicians, and politicians, this
book situates the math curriculum within the history of science and American political history.

A Beautiful Math
First published in 1202, Fibonacci’s Liber Abaci was one of the most important books on
mathematics in the Middle Ages, introducing Arabic numerals and methods throughout Europe.
This is the first translation into a modern European language, of interest not only to historians
of science but also to all mathematicians and mathematics teachers interested in the origins of
their methods.

Scientific Computing
This book was written to assist professionals and students to become proactive in their own
education, improve thinking, resolve personal and interpersonal conflicts, improve pedagogy,
manage departmental affairs and guide administrative decisions. The text captures the
practical experience of the authors with and formal training in TOC to address many of the
issues facing today’s education stakeholders. The text is designed to teach methods for 1)
"win-win" conflict resolution, 2) decision-making, 3) problem solving, and 4) analysis of
systems using TOC’s powerful logic-based graphical Thinking Process tools. A creative
thinker can identify, plan and achieve his or her goals just knowing the Thinking Process Tools.

How Not to be Wrong
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Banish math anxiety and give students of all ages a clear roadmap to success Mathematical
Mindsets provides practical strategies and activities to help teachers and parents show all
children, even those who are convinced that they are bad at math, that they can enjoy and
succeed in math. Jo Boaler—Stanford researcher, professor of math education, and expert on
math learning—has studied why students don't like math and often fail in math classes. She's
followed thousands of students through middle and high schools to study how they learn and to
find the most effective ways to unleash the math potential in all students. There is a clear gap
between what research has shown to work in teaching math and what happens in schools and
at home. This book bridges that gap by turning research findings into practical activities and
advice. Boaler translates Carol Dweck's concept of 'mindset' into math teaching and parenting
strategies, showing how students can go from self-doubt to strong self-confidence, which is so
important to math learning. Boaler reveals the steps that must be taken by schools and parents
to improve math education for all. Mathematical Mindsets: Explains how the brain processes
mathematics learning Reveals how to turn mistakes and struggles into valuable learning
experiences Provides examples of rich mathematical activities to replace rote learning Explains
ways to give students a positive math mindset Gives examples of how assessment and
grading policies need to change to support real understanding Scores of students hate and
fear math, so they end up leaving school without an understanding of basic mathematical
concepts. Their evasion and departure hinders math-related pathways and STEM career
opportunities. Research has shown very clear methods to change this phenomena, but the
information has been confined to research journals—until now. Mathematical Mindsets provides
a proven, practical roadmap to mathematics success for any student at any age.

All Things Being Equal
The Math(s) Fix
Theory of Constraints
Mathematics for the Environment shows how to employ simple mathematical tools, such as
arithmetic, to uncover fundamental conflicts between the logic of human civilization and the
logic of Nature. These tools can then be used to understand and effectively deal with
economic, environmental, and social issues. With elementary mathematics, the book seeks
answers to a host of real-life questions, including: How safe is our food and will it be affordable
in the future? What are the simple lessons to be learned from the economic meltdown of
2008–2009? Is global climate change happening? Were some humans really doing serious
mathematical thinking 50,000 years ago? What does the second law of thermodynamics have
to do with economics? How can identity theft be prevented? What does a mathematical proof
prove? A truly interdisciplinary, concrete study of mathematics, this classroom-tested text
discusses the importance of certain mathematical principles and concepts, such as fuzzy logic,
feedback, deductive systems, fractions, and logarithms, in various areas other than pure
mathematics. It teaches students how to make informed choices using fundamental
mathematical tools, encouraging them to find solutions to critical real-world problems.

Mathematical Aspects of Fluid Mechanics
This classic text is devoted to describing crystal structures, especially periodic structures, and
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their symmetries. Updated material prepared by author enhances presentation, which can
serve as text or reference. 1996 edition.

Mathematical Mindsets
“Deborah Stone’s mind-altering insight is that the numbers we use to capture the human
experience are themselves a form of creative story-telling. They shouldn’t end the
conversation, but spark a deeper and richer one. Counting deserves five stars for showing why
five stars can never tell the whole story.” —Jacob S. Hacker, co-author of Let Them Eat
Tweets: How the Right Rules in an Age of Extreme Inequality What do people do when they
count? What do numbers really mean? We all know that people can lie with statistics, but in
this groundbreaking work, eminent political scientist Deborah Stone uncovers a much deeper
problem. With help from Dr. Seuss and Cookie Monster, she explains why numbers can’t be
objective: in order to count, one must first decide what counts. Every number is the ending to a
story built on cultural assumptions, social conventions, and personal judgments. And yet, in
this age of big data and metric mania, numbers shape almost every facet of our lives: whether
we get hired, fired, or promoted; whether we get into college or out of prison; how our opinions
are gathered and portrayed to politicians; or how government designs health and safety
regulations. In warm and playful prose, Counting explores what happens when we measure
nebulous notions like merit, race, poverty, pain, or productivity. When so much rides on
numbers, they can become instruments of social welfare, justice, and democracy—or not. The
citizens of Flint, Michigan, for instance, used numbers to prove how their household water got
contaminated and to force their government to take remedial action. In stark contrast, the
Founding Fathers finessed an intractable conflict by counting each slave as three-fifths of a
person in the national census. They set a terrible precedent for today’s politicians who claim to
solve moral and political dilemmas with arithmetic. Suffused with moral reflection and ending
with a powerful epilogue on COVID-19’s dizzying statistics, Counting will forever change our
relationship with numbers.

Introduction to Probability
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