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An Introduction for Physical Scientists
Birkhauser

One of The New York Times Book
Review’s “10 Best Books of 2021”
Shortlisted for the 2021 International
Booker Prize A fictional examination of
the lives of real-life scientists and
thinkers whose discoveries resulted in
moral consequences beyond their
imagining. When We Cease to
Understand the World is a book about
the complicated links between scientific
and mathematical discovery, madness,
and destruction. Fritz Haber, Alexander
Grothendieck, Werner Heisenberg, Erwin
Schrodinger—these are some of
luminaries into whose troubled lives
Benjamin Labatut thrusts the reader,
showing us how they grappled with the
most profound questions of existence.
They have strokes of unparalleled
genius, alienate friends and lovers,
descend into isolation and insanity.
Some of their discoveries reshape
human life for the better; others pave
the way to chaos and unimaginable
suffering. The lines are never clear. At a
breakneck pace and with a wealth of
disturbing detail, Labatut uses the
imaginative resources of fiction to tell
the stories of the scientists and
mathematicians who expanded our
notions of the possible.

The Birth of Model Theory Harvard
University Press

Although we all remember the
Pythagorean Theorem from our school
days, not until you read this book will
you find out about the marvelous
treasures this most famous
mathematical concept holds. In an easily

understood manner, the author
entertains us with the wonders
surrounding this theorem. This is the sort
of treatment that will help popularize
mathematics!-Charlotte K. Frank, PhD,
SVP, research and development,
McGraw-Hill Education, The McGraw-Hill
CompaniesUsing the familiar
Pythagorean theorem as the main theme
the authors show the power and beauty
of mathematics as we would have
perhaps wished to have seen it when we
were first introduced to this ubiquitous
theorem in our school days. This book is
a must read for anyone with even a
small interest in mathematics.-Daniel
Jaye, principal, Bergen County
Academies, Hackensack, NJThe first time
| have enjoyed anything about
mathematics.-Bob Simon, 60 Minutes
CorrespondentNot only is this book a
very valuable resource for mathematics
teachers, but it is also a book that can
convince the general public that there is
genuine beauty in mathematics. Perhaps
this book will help bring 'converts' to
mathematics!-Dr. Anton Dobart, director
general, Austrian Ministry for Education,
Art and Culturelt is often overheard in
academic environments that 'math
is'fun!' This little book on the
Pythagorean theorem is surely proof
enough, especially since, like the
theorem, the fun is on almost every
page.-Leon M. Lederman, Nobel
laureateThe Pythagorean theorem may
be the best-known equation in
mathematics. Its origins reach back to
the beginnings of civilization, and today
every student continues to study it.
What most nonmathematicians don't
understand or appreciate is why this
simply stated theorem has fascinated
countless generations.In this
entertaining and informative book,
veteran math educator Alfred S.
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Posamentier makes the importance of
the Pythagorean theorem delightfully
clear.He begins with a brief history of
Pythagoras and the early use of his
theorem by the ancient Egyptians,
Babylonians, Indians, and Chinese, who
used it intuitively long before
Pythagoras's name was attached to it.He
then shows the many ingenious ways in
which the theorem has been proved
visually using highly imaginative
diagrams. Some of these go back to
ancient mathematicians; others are
comparatively recent proofs, including
one by the twentieth president of the
United States, James A. Garfield.After
demonstrating some curious applications
of the theorem, Posamentier then
explores the Pythagorean triples,
pointing out the many hidden surprises
of the three numbers that can represent
the sides of the right triangle (e.qg, 3, 4, 5
and 5, 12, 13). And many will truly
amaze the reader.He then turns to the
Pythagorean means (the arithmetic,
geometric, and harmonic means). By
comparing their magnitudes in a variety
of ways, he gives the reader a true
appreciation for these mathematical
concepts.The final two chapters view the
Pythagorean theorem from an artistic
point of view-namely, how Pythagoras's
work manifests itself in music and how
the Pythagorean theorem can influence
fractals.Posamentier's lucid presentation
and qift for conveying the significance of
this key equation to those with little
math background will inform, entertain,
and inspire the reader, once again
demonstrating the power and beauty of
mathematics!Alfred S. Posamentier,
Ph.D. (New York, NY), is dean of the
School of Education and professor of
mathematics education at The City
College of the City University of New
York. He has published more than 40

books in the area of mathematics and
mathematics education, including The
Fabulous Fibonacci Numbers, Pi: A
Biography of the World's Most
Mysterious Number, and Math Charmers:
Tantalizing Tidbits for the Mind.
Unknown Quantity Gulf Professional
Publishing

In just seven symbols, with profound and
beautiful simplicity, Euler's Equation
connects five of the most important
numbers in mathematics. Robin Wilson
explores each number in turn, then
brings them together to consider the
power of the equation as a whole.

A Book of Set Theory Routledge

The four-colour theorem is one of the
famous problems of mathematics, that
frustrated generations of
mathematicians from its birth in 1852 to
its solution (using substantial assistance
from electronic computers) in 1976. The
theorem asks whether four colours are
sufficient to colour all conceivable maps,
in such a way that countries with a
common border are coloured with
different colours. The book discusses
various attempts to solve this problem,
and some of the mathematics which
developed out of these attempts. Much
of this mathematics has developed a life
of its own, and forms a fascinating part
of the subject now known as graph
theory. The book is designed to be self-
contained, and develops all the graph-
theoretical tools needed as it goes along.
It includes all the elementary graph
theory that should be included in an
introduction to the subject, before
concentrating on specific topics relevant
to the four-colour problem. Part | covers
basic graph theory, Euler's polyhedral
formula, and the first published false
“proof' of the four-colour theorem. Part Il
ranges widely through related topics,
including map-colouring on surfaces with



holes, the famous theorems of
Kuratowski, Vizing, and Brooks, the
conjectures of Hadwiger and Hajos, and
much more besides. In Part Il we return
to the four-colour theorem, and study in
detail the methods which finally cracked
the problem.

The Pythagorean Theorem Springer
Nature

An exploration of one of the most
celebrated and well-known theorems in
mathematics By any measure, the
Pythagorean theorem is the most
famous statement in all of mathematics.
In this book, Eli Maor reveals the full
story of this ubiquitous geometric
theorem. Although attributed to
Pythagoras, the theorem was known to
the Babylonians more than a thousand
years earlier. Pythagoras may have been
the first to prove it, but his proof—if
indeed he had one—is lost to us. The
theorem itself, however, is central to
almost every branch of science, pure or
applied. Maor brings to life many of the
characters that played a role in its
history, providing a fascinating backdrop
to perhaps our oldest enduring
mathematical legacy.

Graphs, Colourings and the Four-
Colour Theorem Courier Corporation
Introduction to concepts of category
theory — categories, functors, natural
transformations, the Yoneda lemma,
limits and colimits, adjunctions, monads
— revisits a broad range of
mathematical examples from the
categorical perspective. 2016 edition.
Uniformization of Riemann Surfaces
Birth of a TheoremA Mathematical
Adventure

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 | 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 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.
Birth of a Theorem Bodley Head

"This accessible approach to set theory
for upper-level undergraduates poses
rigorous but simple arguments. Each
definition is accompanied by
commentary that motivates and explains
new concepts. A historical introduction is
followed by discussions of classes and
sets, functions, natural and cardinal
numbers, the arithmetic of ordinal
numbers, and related topics. 1971
edition with new material by the author"-
Mathematics W. W. Norton & Company
A leading mathematician recounts his
efforts with the controversial theorem
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that established his Fields Medal-winning
reputation, drawing on his journals and
correspondences to document his
inspirations, setbacks and late-night
breakthroughs.

The Universe in Zero Words Random
House

“This man could plainly do for
mathematics what Brian Cox has done
for physics” — Sunday Times How does a
genius see the world? Where and how
does inspiration strike? Cédric Villani
takes us on a mesmerising adventure as
he wrestles with the Boltzmann equation
- a new theorem that will eventually win
him the most coveted prize in
mathematics and a place in the
mathematical history books. Along the
way he encounters obstacles and
setbacks, losses of faith and even
brushes with madness. His story is one
of courage and partnership, doubt and
anxiety, elation and despair. Of ordinary
family life blurring with the abstract
world of mathematical physics, of
theories and equations that haunt your
dreams and seeking the elusive
inspiration found only in a locked,
darkened room. Blending science with
history, biography with myth, Villani
conjures up an inimitable cast: the
omnipresent Einstein, mad genius Kurt
Godel, and Villani’s personal hero, John
Nash. Step inside the magical world of
Cédric Villani...

A Theory Revolutionizing Technology
and Science Oxford University Press

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 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

Journey Through Genius Springer
Science & Business Media

This book is an introduction to the
language and standard proof methods of
mathematics. It is a bridge from the
computational courses (such as calculus
or differential equations) that students
typically encounter in their first year of
college to a more abstract outlook. It
lays a foundation for more theoretical
courses such as topology, analysis and
abstract algebra. Although it may be
more meaningful to the student who has
had some calculus, there is really no
prerequisite other than a measure of
mathematical maturity.

A New Foundation for Stochastic
Modeling New York Review of Books
Birth of a TheoremA Mathematical
AdventureFarrar, Straus and Giroux
Selected Papers Courier Dover
Publications

Most popular books about science, and
even about mathematics, tiptoe around
equations as if they were something to
be hidden from the reader's tender eyes.
Dana Mackenzie starts from the opposite
premise: He celebrates equations. No
history of art would be complete without
pictures. Why, then, should a history of
mathematics--the universal language of
science--keep the masterpieces of the
subject hidden behind a veil? The
Universe in Zero Words tells the history
of twenty-four great and beautiful
equations that have shaped
mathematics, science, and society--from
the elementary (1+1=2) to the
sophisticated (the Black-Scholes formula
for financial derivatives), and from the
famous (E=mc2) to the arcane

(Hamilton's quaternion equations).
Mackenzie, who has been called "a
popular-science ace" by Booklist
magazine, lucidly explains what each
equation means, who discovered it (and
how), and how it has affected our lives.
lllustrated in color throughout, the book
tells the human and often-surprising
stories behind the invention or discovery
of the equations, from how a bad cigar
changed the course of quantum
mechanics to why whales (if they could
communicate with us) would teach us a
totally different concept of geometry. At
the same time, the book shows why
these equations have something
timeless to say about the universe, and
how they do it with an economy (zero
words) that no other form of human
expression can match. The Universe in
Zero Words is the ultimate introduction
and guide to equations that have
changed the world.

Book of Proof Princeton University Press
How a simple equation reshaped
mathematics Leonhard Euler’s
polyhedron formula describes the
structure of many objects—from soccer
balls and gemstones to Buckminster
Fuller’s buildings and giant all-carbon
molecules. Yet Euler’'s theorem is so
simple it can be explained to a child.
From ancient Greek geometry to today’s
cutting-edge research, Euler’s Gem
celebrates the discovery of Euler’s
beloved polyhedron formula and its far-
reaching impact on topology, the study
of shapes. Using wonderful examples
and numerous illustrations, David
Richeson presents this mathematical
idea’s many elegant and unexpected
applications, such as showing why there
is always some windless spot on earth,
how to measure the acreage of a tree
farm by counting trees, and how many
crayons are needed to color any map.
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Filled with a who’s who of brilliant
mathematicians who questioned,
refined, and contributed to a remarkable
theorem’s development, Euler’'s Gem will
fascinate every mathematics enthusiast.
This paperback edition contains a new
preface by the author.

The Polyhedron Formula and the Birth of
Topology Princeton University Press
aeoeThis man could plainly do for
mathematics what Brian Cox has done
for physicsae ae" Sunday Times How
does a genius see the world? Where and
how does inspiration strike? CA©dric
Villani takes us on a mesmerising
adventure as he wrestles with the
Boltzmann equation ae" a new theorem
that will eventually win him the most
coveted prize in mathematics and a
place in the mathematical history books.
Along the way he encounters obstacles
and setbacks, losses of faith and even
brushes with madness. His story is one
of courage and partnership, doubt and
anxiety, elation and despair. Of ordinary
family life blurring with the abstract
world of mathematical physics, of
theories and equations that haunt your
dreams and seeking the elusive
inspiration found only in a locked,
darkened room. Blending science with
history, biography with myth, Villani
conjures up an inimitable cast: the
omnipresent Einstein, mad genius Kurt
Godel, and Villaniae(tm)s personal hero,
John Nash. Step inside the magical world
of CA©dric Villaniae!

Springer Science & Business Media

An exploration of mathematical style
through 99 different proofs of the same
theorem This book offers a multifaceted
perspective on mathematics by
demonstrating 99 different proofs of the
same theorem. Each chapter solves an
otherwise unremarkable equation in
distinct historical, formal, and

imaginative styles that range from
Medieval, Topological, and Doggerel to
Chromatic, Electrostatic, and
Psychedelic. With a rare blend of humor
and scholarly aplomb, Philip Ording
weaves these variations into an
accessible and wide-ranging narrative on
the nature and practice of mathematics.
Inspired by the experiments of the Paris-
based writing group known as the
Oulipo—whose members included
Raymond Queneau, Italo Calvino, and
Marcel Duchamp—Ording explores new
ways to examine the aesthetic
possibilities of mathematical activity. 99
Variations on a Proof is a mathematical
take on Queneau’s Exercises in Style, a
collection of 99 retellings of the same
story, and it draws unexpected
connections to everything from
mysticism and technology to
architecture and sign language. Through
diagrams, found material, and other
imagery, Ording illustrates the flexibility
and creative potential of mathematics
despite its reputation for precision and
rigor. Readers will gain not only a bird’s-
eye view of the discipline and its major
branches but also new insights into its
historical, philosophical, and cultural
nuances. Readers, no matter their level
of expertise, will discover in these proofs
and accompanying commentary
surprising new aspects of the
mathematical landscape.

Euclid's Elements (the Thirteen
Books) OUP Oxford

Lockhart’s Mathematician’s Lament
outlined how we introduce math to
students in the wrong way.
Measurement explains how math should
be done. With plain English and pictures,
he makes complex ideas about shape
and motion intuitive and graspable, and
offers a solution to math phobia by
introducing us to math as an artful way



of thinking and living.

Markov Processes Institute of
Mathematics

We show how the grand unified theory
based on the proof of the four color
theorem can be obtained entirely in
terms of the Poincaré group of
isometries of space and time. Electric
and gauge charges of all the particles of
the standard model can now be
interpreted as elements of the Poincaré
group. We define the space and time
chiralities of all spin 1/2 fermions in
agreement with Dirac's relativistic wave
equation. All the particles of the
standard model now correspond to
irreducible representations of the
Poincaré group according to Wigner's
classification. Finally, we construct the
Steiner system of fermions and show
how the Mathieu group acts as the group

of symmetries of the fundamental
building blocks of matter.

When We Cease to Understand the
World National Academies Press
Mathematical demography is the
centerpiece of quantitative social
science. The founding works of this field
from Roman times to the late Twentieth
Century are collected here, in a new
edition of a classic work by David R.
Smith and Nathan Keyfitz. Commentaries
by Smith and Keyfitz have been brought
up to date and extended by Kenneth
Wachter and Hervé Le Bras, giving a
synoptic picture of the leading
achievements in formal population
studies. Like the original collection, this
new edition constitutes an indispensable
source for students and scientists alike,
and illustrates the deep roots and
continuing vitality of mathematical
demography.
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