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Risk, Uncertainty and Profit
World Scientific

"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,
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out on mathematics is to live Christopher's letters to the

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

author appear throughout
the book and show how this
intellectual pursuit can--and
must--be open to all.
Exploring Mathematics
Cambridge University
Press

This book describes a set
of hybrid fuzzy models
showing how to use them
to deal with incomplete
and/or vague information
in different kind of
decision-making
problems. Based on the
authors’ research, it
offers a concise
introduction to important
models, ranging from
rough fuzzy digraphs and
intuitionistic fuzzy rough
models to bipolar fuzzy
soft graphs and
neutrosophic graphs,
explaining how to
construct them. For each
method, applications to
different multi-attribute,
multi-criteria decision-

>» - mathematics as an inmate in making problems, are
parks, or museums. To Miss g federal prison.

presented and discussed.
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The book, which
addresses computer
scientists,
mathematicians, and
social scientists, is
intended as concise yet
complete guide to basic
tools for constructing
hybrid intelligent models
for dealing with some
interesting real-world
problems. It is also
expected to stimulate
readers’ creativity thus
offering a source of
inspiration for future
research.

Mathematics for Human
Flourishing American
Mathematical Soc.

Hover over the image to
zoom. Click the image for a
popup.Email a Friend About
This ItemLogin to Submit a
Review inShare John
McCleary In Exercises in
(Mathematical) Style, the
author investigates the world
of that familiar set of
numbers, the binomial
coefficients. While the reader
learns some of the
properties, relations, and
generalizations of the
numbers of Pascal's triangle,
each story explores a
different mode of discourse -
from arguing algebraically,
combinatorially,
geometrically, or by
induction, contradiction, or
recursion to discovering
mathematical facts in poems,
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music, letters, and various
styles of stories. The author
follows the example of
Raymond Queneau's
Exercises in Style, giving the
reader 99 stories in various
styles. The ubiquitous nature
of binomial coefficients leads
the tour through
combinatorics, number
theory, algebra, analysis, and
even topology. The book
celebrates the joy of writing
and the joy of mathematics,
found by engaging the rich

bot h t hose who val ue
mat hemati cs, aware of
its many inportant
applications and

ot hers who have been
I nappropriately
exposed to

mat hemati cs, | eadi ng
to indifference to
the subject, fear and
even | oat hi ng. These
feelings are al
consequences of
meani ngl ess
presentations, drill,
rote | earning and

properties of this simple set of P€i ng lost as the

numbers.

Stories of Resilience
Al ong the

Mat hemat i cal Jour ney
Springer Nature

The original title

for this work was
“Mat hemat i ca
Literacy, Wat Is It
and Wiy You Need it”.
The current title
reflects that there
can be no real

| earning in any

subj ect, unless
guesti ons of who,
what , when, where,
why and how are
raised in the m nds
of the learners. The
book is not a

mat hemati cal text,
and there are no
assi gned exerci ses or
exans. It is witten
for reasonably
intelligent and
curious individuals,

pur pose of what is
bei ng st udi ed.

Mat hemat i cs educati on
needs a radi cal
reform There is nore
than one way to
acconplish this. Here
t he aut hor presents
hi s approach of

wr appi ng mat hemati cal
Ideas in a story. To

| earn one first nust
devel op an interest
in a problem and the
curiosity to find how
mast ers of

mat hemat i cs have
sol ved them What
necessary to be
mat hematical |y
literate? It’s not
about sol vi ng

al gebrai ¢ equati ons
or even naking a
geonetric proof.
These are val uabl e
skills but not

evi dence of literacy.

S
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W often seek answers Mathematica Competition is contemporary nonstandard

but |earning to ask
pertinent questions
Is the road to

mat hemat i cal

literacy. Here is the
good news: new

mat hemati cal i deas
have a way of fi nding
applications. This is
known as “the

unr easonabl e

ef fectiveness of

mat hemati cs.”

Purple Comet! Math M eet
The Mathematical
Association of America

A TeXas Style Introduction
to Proof isan IBL textbook
designed for a one-semester
course on proofs (the
“bridge course”) that also
introduces TeX as atool
students can use to
communicate their work. As
befitting “textless’ text, the
book is, as one reviewer
characterized it, “minimal.”
Written in an easy-going
style, the exposition is just
enough to support the
activities, and it is clear,
concise, and effective. The
book iswell organized and
contains ample carefully
selected exercises that are
varied, interesting, and
probing, without being
discouragingly difficult.
Foundations and L earning
Algorithms Cambridge
University Press

The William Lowell Putnam
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the premier undergraduate
mathematical competition in
North America. Thisvolume
contains problems from the
years 1985-2000, with
solutions and extensive
commentary. It isunlike the
first two Putnam volumes
and unlike virtually every

problems, this highly relevant
work embraces important
topicsin analysis and algebra
from a problem-solving
perspective. The book is
structured to assist the reader
in formulating and proving
conjectures, aswell as
devising solutions to

other problem-based book, in important mathematical

that it places the problemsin
the context of important
mathematical themes. The

problems by making
connections between various
concepts and ideas from

authors highlight connections different areas of

to other problems, to the
curriculum, and to more
advanced topics. The best
problems contain kernels of
sophisticated ideas related to
important current research,
and yet the problems are
accessible to undergraduates.
The heart of the book isin
the solutions, which have
been compiled through

mathematics. Instructors and
motivated mathematics
students from high school
juniorsto college seniors will
find the work a useful
resource in calculus, linear
and abstract algebra, analysis
and differential equations.
Students with an interest in
mathematics competitions
must have this book in their

extensive research. In editing personal libraries.

the solutions, the authors
have kept a student audience
in mind, explaining
techniques that have
relevance to more than the
problem at hand, suggesting
references for further
reading, and mentioning
related problems, some of
which are unsolved.

An Engaging I ntroduction
to Proof American
Mathematical Soc.

Building bridges between
classical results and

M athematical Outreach:
Explorations In Social Justice
Around The Globe Springer
Discovering Discrete
Dynamical Systemsisa
mathematics textbook designed
for use in a student-led, inquiry-
based course for advanced
mathematics majors. Fourteen
modules each with an opening
exploration, a short exposition
and related exercises, and a
concluding project guide
students to self-discovery on
topics such as fixed points and
their classifications, chaos and

April, 25 2024

Maa American Mathematics Competitions 2017 Amc 10 1



fractals, Juliaand Mandelbrot  suggestions on how to structure two types of infinity the same? Are
setsin the complex plane, and acoursein order to realizethe they larger or smaller than each
symbolic dynamics. Topics  inquiry-based intent of the other? Can we even talk about
have been carefully chosen as a book. The book has also been  larger and 'smaller when we talk

means for developing student  used successfully asthe basis ~ 2Pout infinity?1n Beyond Infinity,
international maths sensation

persistence and skill in for an independent study course Eugenia Cheng reveals the inner
exploration, conjecture, and and as a supplementary text for workings of infinity. What
generalization while at the an analysis course with happens when a new guest arrives
same time providing a coherent traditional content. at your infinite hotel - but you
introduction to the Exercisesin (Mathematical) Style gjyeady have an infinite number of
fundamentals of discrete Yale University Press guests? How does infinity give
dynamical systems. Thisbook The advancement of the Zeno's tortoise the edgein a

iswritten for undergraduate knowl edgfa frqntler |s.cru0|a| for  paradoxical foot-race with
students with the prerequisites technological innovation and Achilles? And can we really make
for afirst analysis course, and it humean progress. Using novel data g jnfinite number of cookies

can easily be used by any from the setting of mathematics,  from a finite amount of cookie
faculty member in a this paper establishes two results. dough? Wielding an armoury of

. First, we document that inventive, intuitive metaphor

regardiess of area of expertise.  exceptional talent in their teenage  enthusiagts alike into the heart of
Each module starts with an years have an irreplaceable ability this mysterious, powerful concept

exploration in which the to create new ideas over their to revea fundamental truths about
students are asked an open- lifetime, suggesting that talentis  mathematics, all the way from the
ended question. This allows the acentral ingredient in the infinitely large down to the
students to make discoveries ~ Production of knowledge. infinitely small.

which lead them to formulate ~ Second, such talented individuals  Tegti monios: Stories of

the questions that will be born in low- or middle-income L atinx and Hispanic

i .. countries are systematically less ..
addressed in the exposition and likely to become knowledge M athematicians Createspace

exercises of themodule. The oy oors Our findings suggest | ndependent Pub

expositiorl is bri_ef and has been policies to encourage An introduction to a broad
written with the intent that. & exceptionally-talented youthto g ge of topicsin deep
student who hastaken, oris  pursue scientific . :

: _ learning, covering
realy o take, acourse in careers—especially those from mathematical and conceptual
analysis can read the material  lower income countries—could ep
independently. The exposition accelerate the advancement of the 0ackground, deep learning

concludes with exercises which knowledge frontier. techniques used in industry,
have been designed to both Putnam and Beyond Edward ~ and research perspectives.
illustrate and explorein more ~ Elgar Publishing “Written by three expertsin

SHORTLISTED FOR THE 2017

thefield, Deep Learning is
ROYAL SOCIETY SCIENCE

depth the ideas covered in the
expo|5|tc|i on. Efr?h moqlul te_ BOOK PRIZE Even small the only compre_hen?ve
concludes with a project in children know there areinfinitely 000K onthe ?Ubl ect.” —Elon
which students bring the ideas many whole numbers - start Musk, cochair of OpenAl;

from themoduletobear ona  coynting and you'll never reach  cofounder and CEO of Tesla
more challenging or in-depth  the end. But there are al'so and SpaceX Deep learning is
problem. A section entitled "To infinitely many decimal numbers 4 form of machine learning
the Instructor" includes between zero and one. Are these

that enables computersto
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learn from experience and

book offers research

from 1965 through 1984. This

understand the world in terms perspectives, covering such  volume offers the problem

of a hierarchy of concepts.
Because the computer
gathers knowledge from
experience, thereis no need
for a human computer
operator to formally specify
al the knowledge that the
computer needs. The
hierarchy of concepts allows
the computer to learn
complicated concepts by
building them out of simpler
ones; a graph of these
hierarchies would be many
layers deep. This book
introduces a broad range of
topicsin deep learning. The
text offers mathematical and
conceptual background,
covering relevant conceptsin
linear algebra, probability
theory and information
theory, numerical
computation, and machine
learning. It describes deep
learning techniques used by
practitioners in industry,
including deep feedforward
networks, regularization,
optimization algorithms,
convolutional networks,
sequence modeling, and
practical methodology; and it
surveys such applications as
natural language processing,
speech recognition, computer
vision, online
recommendation systems,
bioinformatics, and
videogames. Finally, the
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theoretical topics as linear
factor models, autoencoders,
representation learning,
structured probabilistic
models, Monte Carlo
methods, the partition
function, approximate
inference, and deep
generative models. Deep

L earning can be used by
undergraduate or graduate
students planning careersin
either industry or research,
and by software engineers
who want to begin using
deep learning in their
products or platforms. A
website offers supplementary
material for both readers and
instructors.

Euclidean Geometry in
Mathematical Olympiads
MAA

The Putnam Competition has
since 1928 been providing a
challenge to gifted college
mathematics students. This
book, the second of the
Putnam Competition
volumes, contains problems
with their solutions for the
years 1965-1984. Additional
solutions are presented for
many of the problems,
Included is an essay on
recollections of the first
Putnam Exam by Herbert
Robbins, aswell as
appendiceslisting the
winning teams and students

solver an enticing sample of
challenging problems and
their solutions. In 1980, the
MAA published the first
William Lowell Putnam
Mathematical Competition
book, covering the contest
from 1938 to 1964. In 2002
the third of the Putnam
problem books appeared,
covering the years 1985
through 2000. All three of
these books belong on the
bookshelf of students,
teachers, and all interested in
problem solving.
Supplementary Activities and
Writing Projects Oxford
University Press

Exploring Mathematics gives
students experience with doing
mathematics - interrogating
mathematical claims, exploring
definitions, forming
conjectures, attempting proofs,
and presenting results - and
engages them with examples,
exercises, and projects that
pique their interest. Written
with aminimal number of pre-
requisites, this text can be used
by college studentsin their first
and second years of study, and
by independent readers who
want an accessible introduction
to theoretical mathematics.
Core topics include proof
techniques, sets, functions,
relations, and cardinality, with
selected additional topics that
provide many possibilities for
further exploration. With a
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problem-based approach to
investigating the material,
students develop interesting

problems. All of these topics aremathematics with

discussed first in terms of two
variables and then in the more

examples and theorems through general multivariate case. The

numerous exercises and
projects. In-text exercises, with
compl ete solutions or robust
hints included in an appendix,
help students explore and
master the topics being
presented. The end-of-chapter
exercises and projects provide
students with opportunities to
confirm their understanding of
core material, learn new
concepts, and develop
mathematical creativity.

Math Trek MAA

A concise and self-contained
introduction to causal
inference, increasingly
important in data science and
machine learning. The
mathematization of causality is
arelatively recent
development, and has become
increasingly important in data
science and machine learning.
This book offers a self-
contained and concise
introduction to causal models
and how to learn them from
data. After explaining the need
for causal models and
discussing some of the
principles underlying causal
inference, the book teaches
readers how to use causal
models. how to compute
intervention distributions, how
to infer causal models from
observational and
interventional data, and how
causal ideas could be exploited
for classical machine learning
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bivariate case turns out to be a
particularly hard problem for
causal learning because there
are no conditional
independences as used by
classical methods for solving
multivariate cases. The authors
consider analyzing statistical

disenfranchised communities
across the globe. Through these
stories, the authors share their
educational philosophy,
personal experiences, and
student outcomes. They
incorporate anecdotal vignettes
since research articlesin
mathematics education often
exclude them. The inclusion of
these stories is an e ement that

asymmetries between cause and adds immeasurable value to the

effect to be highly instructive,
and they report on their decade
of intensive research into this

larger narratives they tell.
An expedition to the outer
limits of the mathematical

problem. The book is accessible ynjyer se Springer
to readers with abackground in \p\/p le the books in this

machine learning or statistics,
and can be used in graduate
courses or as areference for
researchers. The text includes
code snippets that can be
copied and pasted, exercises,
and an appendix with a
summary of the most important
technical concepts.

Insights and Recommendations
from the MAA National Sudy
of College Calculus American
Mathematical Soc.

This groundbreaking anthol ogy
isacollection of accounts from
leaders in mathematical
outreach initiatives. The
experiences range from prison
education programs to
alternative urban and Indian
reservation classrooms across
the United States, traversing
the planet from the Americas
to Africa, Asia, and the Indian
subcontinent. Their common
theme is the need to share
meaningful and beautiful

series are primarily designed
for AMC competitors, they
contain the most essential
and indispensable concepts
used throughout middle and
high school mathematics.
Some featured topics include
key concepts such as
equations, polynomials,
exponential and logarithmic
functionsin Algebra, various
synthetic and analytic
methods used in Geometry,
and important factsin
Number Theory. The topics
are grouped in lessons
focusing on fundamental
concepts. Each lesson starts
with afew solved examples
followed by a problem set
meant to illustrate the
content presented. At the
end, the solutionsto the
problems are discussed with
many containing multiple
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methods of approach. |
recommend these books to
not only contest participants,
but also to young, aspiring
mathletes in middle school

M athematics Competitions,

distinct pleasure to read.

the problems are accessible  FRANK H. KNIGHT

to very strong middle school (1885-1972) is considered by
students. The book iswell-  some the greatest American
suited for the teacher-coach  scholar of economics of the

who wish to consolidate their interested in sets of problems 20th century. An economics

mathematical knowledge. |

on agiven topic. Each professor at the University of

have personally used afew of section beginswith several  Chicago from 1927 until
the books in this collection to substantial solved examples 1955, he was one of the

prepare some of my students
for the AMC contests or to
form afoundation for others.
By Dr. Titu Andreescu US
IMO Team Leader (1995 —
2002) Director, MAA
American Mathematics
Competitions (1998 — 2003)
Director, Mathematical
Olympiad Summer Program
(1995 — 2002) Coach of the

followed by avaried listof  founders of the Chicago
problems ranging from easily school of economics, which
accessibleto very influenced Milton Friedman
challenging. Solutionsare  and George Stigler.

provided for all the problems. The William Lowell Putnam
In many cases, several Mathematical Competition
solutions are provided. By  1985-2000 International
Professor Harold Reiter Monetary Fund

Chair of MATHCOUNTS  Accessible but rigorous, this
Question Writing Committee. outstanding text

Chair of SAT |l Mathematics encompasses all of the topics

USIMO Team (1993 — 2006) committee of the Educational covered by atypical course

Member of the IMO
Advisory Board (2002 —
2006) Chair of the USAMO
Committee (1996 —2004) I Mathematical Bridges

love this book! | love the Courier Corporation

style, the selection of topics A timeless classic of

and the choice of problems to economic theory that
Illustrate the ideas discussed. remains fascinating and
Thetopics are typical contest pertinent today, thisis Frank
problem topics: divisors, Knight's famous explanation
absolute value, radical of why perfect competition
expressions, Veitas cannot eliminate profits, the
Theorem, sgquares, important differences
divisibility, lots of geometry, between "risk" and

and some trigonometry. And "uncertainty,” and the vita
the problems are delicious.  role of the entrepreneur in
Although the book is profitmaking. Based on
intended for high school Knight's PhD dissertation,
students aiming to do well in this 1921 work, balancing
national and state math theory with fact to come to
contests likethe American  stunning insights, isa

Testing Service Chair of the
AMC 12 Committee (and
AMC 10) 1993 to 2000.
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in elementary abstract
algebra. Its easy-to-read
treatment offers an intuitive
approach, featuring informal
discussions followed by
thematically arranged
exercises. This second
edition features additional
exercises to improve student
familiarity with applications.
1990 edition.

Structures, Examples, and
Problems Routledge
Testimonios brings together first-
person narratives from the
vibrant, diverse, and complex
Latinx and Hispanic
mathematical community.
Starting with childhood and
family, the authors recount their
own individual stories,
highlighting their upbringing,
education, and career paths. Their
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particular stories, told in their own within which problems are
voices, from their own clustered in each section
perspectives, give visibility to according to the specific

some of the experiences of i U,
L atinx/Hispanic mathematicians. tOP' C. The exposition is
driven by nearly 1300

Testimonios seeks to inspire the
problems and examples

next generation of Latinx and
Hispanic mathematicians by chosen from numerous

featuring the stories of peoplelike gy rces from around the

them, holdlng.amlrror up to our world; many original

own community. It also aimsto C .

provide awindow for contributions come from the

mathematicians (and aspiring authors. The source, author,
and historical background are

mathematicians) from all
ethnicities, with the hope of cited whenever possible.

inspiring a better understanding of Complete solutions to all
the diversity of the mathematical .
problems are given at the end

community. .

Fifty Lectures for American of .the b.00k' This second :

M athematics Competitions edition incl . des new sgctlons
Woodrow Wilson National " quad ratic polynomials,
Foundation curvesin the plane, quadratic
This book takes the reader fields, combinatorics of

on ajourney through the numbers, and graph theory,

and added problems or
theoretical expansion of
sections on polynomials,
matrices, abstract algebra,
limits of sequences and
functions, derivatives and
their applications, Stokes
theorem, analytical geometry,
combinatorial geometry, and
counting strategies. Using the
W.L. Putham Mathematical
Competition for
undergraduates as an
inspiring symbol to build an
appropriate math background
for graduate studiesin pure
or applied mathematics, the
reader is eased into
transitioning from problem-
solving at the high school
level to the university and

world of college
mathematics, focusing on
some of the most important
concepts and results in the
theories of polynomials,
linear algebra, real analysis,
differential equations,
coordinate geometry,
trigonometry, elementary
number theory,
combinatorics, and
probability. Preliminary
material providesan
overview of common
methods of proof: argument
by contradiction,
mathematical induction,
pigeonhole principle,
ordered sets, and invariants.
Each chapter systematically
presents a single subject
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beyond, that is, to
mathematical research. This
work may be used as a study
guide for the Putnam exam,
as atext for many different
problem-solving courses, and
as a source of problemsfor
standard coursesin
undergraduate mathematics.
Putnam and Beyond is
organized for independent
study by undergraduate and
gradu ate students, as well as
teachers and researchersin
the physical sciences who
wish to expand their
mathematical horizons.
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