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The Phillips Exeter Academy
This challenging problem book by renowned US
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Olympiad coaches, mathematics teachers, and
researchers develops a multitude of problem-solving
skills needed to excel in mathematical contests and in
mathematical research in number theory. Offering
inspiration and intellectual delight, the problems
throughout the book encourage students to express
their ideas in writing to explain how they conceive
problems, what conjectures they make, and what
conclusions they reach. Applying specific techniques
and strategies, readers will acquire a solid
understanding of the fundamental concepts and ideas
of number theory.

Making ADD Work
Beat Boredom
"Kjell Eriksson's crime novels are among the very
best." —Henning Mankell A Swedish county
commissioner walks out of a high-level meeting and
disappears. Many years later, one of the town's
natives is convinced that he's caught a glimpse of the
missing man while traveling in Bangalore, India. When
the rumors reach his hometown, a veteran police
officer stumbles across a seemingly unrelated case.
Ann Lindell, Eriksson's series detective, must
investigate a severed female foot found where a
striking number of inhabitants are single men. But the
owner of the house where the victim believed to have
lived is no longer able to answer any questions.

Designing Authentic Performance Tasks
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and Projects
The ARML (American Regions Math League) Power
Contest is truly a unique competition in which a team
of students is judged on its ability to discover a
pattern, express the pattern in precise mathematical
language, and provide a logical proof of its
conjectures. Just as a team of students can be selfdirected to solve each problem set, a teacher, math
team coach, or math circle leader could take these
ideas and questions and lead students into problem
solving and mathematical discovery. This book
contains thirty-seven interesting and engaging
problem sets from the ARML Power Contests from
1994 to 2013. They are generally extensions of the
high school mathematics classroom and often
connect two remote areas of mathematics.
Additionally, they provide meaningful problem
situations for both the novice and the veteran
mathlete. Thomas Kilkelly has been a mathematics
teacher for forty-three years. During that time he has
been awarded several teaching honors and has
coached many math teams to state and national
championships. He has always been an advocate for
more discovery, integration, and problem solving in
the mathematics classroom. In the interest of
fostering a greater awareness and appreciation of
mathematics and its connections to other disciplines
and everyday life, MSRI and the AMS are publishing
books in the Mathematical Circles Library series as a
service to young people, their parents and teachers,
and the mathematics profession. Titles in this series
are co-published with the Mathematical Sciences
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Research Institute (MSRI).

A Course in Mathematics for Students of
Physics: Volume 2
Outlines a method of solving mathematical problems
for teachers and students based upon the four steps
of understanding the problem, devising a plan,
carrying out the plan, and checking the results.

Mathematics for Human Flourishing
* Problem-solving tactics and practical test-taking
techniques provide in-depth enrichment and
preparation for various math competitions *
Comprehensive introduction to trigonometric
functions, their relations and functional properties,
and their applications in the Euclidean plane and solid
geometry * A cogent problem-solving resource for
advanced high school students, undergraduates, and
mathematics teachers engaged in competition
training

Conversational Problem Solving
Chart a course to innovation using educational
technology. Let’s go on an edventure! Do you want to
innovate and take risks in your teaching? Looking for
ways to troubleshoot common classroom challenges?
Jennie Magiera charts a course for you to discover
your own version of innovation, using the limitless
possibilities of educational technology. Packed with
lesson plans, examples, and solutions, Courageous
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Edventures will show you: How to create your own
Teacher-IEP (Innovation Exploration Plan) Strategies
and solutions for tackling common educational
technology problems Methods for putting learning
into the hands of students How to find innovation in
everyday places

Annual Report
"102 Combinatorial Problems" consists of carefully
selected problems that have been used in the training
and testing of the USA International Mathematical
Olympiad (IMO) team. Key features: * Provides indepth enrichment in the important areas of
combinatorics by reorganizing and enhancing
problem-solving tactics and strategies * Topics
include: combinatorial arguments and identities,
generating functions, graph theory, recursive
relations, sums and products, probability, number
theory, polynomials, theory of equations, complex
numbers in geometry, algorithmic proofs,
combinatorial and advanced geometry, functional
equations and classical inequalities The book is
systematically organized, gradually building
combinatorial skills and techniques and broadening
the student's view of mathematics. Aside from its
practical use in training teachers and students
engaged in mathematical competitions, it is a source
of enrichment that is bound to stimulate interest in a
variety of mathematical areas that are tangential to
combinatorics.

The Perfect Shape
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Making Number Talks Matter is about the myriad
decisions facing teachers as they make this fifteenminute daily routine a vibrant and vital part of their
mathematics instruction. Throughout the book, Cathy
Humphreys and Ruth Parker offer practical ideas for
using Number Talks to help students learn to reason
numerically and build a solid foundation for the study
of mathematics. This book will be an invaluable
resource whether you are already using Number Talks
or not; whether you are an elementary, middle school,
high school, or college teacher; or even if you are a
parent wanting to support your child with
mathematics. Using insight gained from many years
of doing Number Talks with students of all ages,
Cathy and Ruth address questions to ask during
Number Talks, teacher moves that turn the thinking
over to students, the mathematics behind the various
strategies, and ways to overcome bumps in the road.
If you've been looking for ways to transform your
mathematics classroom--to bring sense-making and
divergent thinking to the foreground, to bring the
Standards for Mathematical Practice to life, and to
bring joy back into your instruction--this book is for
you.

Angels and Superheroes
This innovative textbook introduces a new patternbased approach to learning proof methods in the
mathematical sciences. Readers will discover
techniques that will enable them to learn new proofs
across different areas of pure mathematics with ease.
The patterns in proofs from diverse fields such as
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algebra, analysis, topology and number theory are
explored. Specific topics examined include game
theory, combinatorics and Euclidean geometry,
enabling a broad familiarity. The author, an
experienced lecturer and researcher renowned for his
innovative view and intuitive style, illuminates a wide
range of techniques and examples from duplicating
the cube to triangulating polygons to the infinitude of
primes to the fundamental theorem of algebra.
Intended as a companion for undergraduate students,
this text is an essential addition to every aspiring
mathematician’s toolkit.

Workshop Statistics
Algebra plays a fundamental role not only in
mathematics, but also in various other scientific
fields. Without algebra there would be no uniform
language to express concepts such as numbers'
properties. Thus one must be well-versed in this
domain in order to improve in other mathematical
disciplines. We cover algebra as its own branch of
mathematics and discuss important techniques that
are also applicable in many Olympiad problems.
Number theory too relies heavily on algebraic
machinery. Often times, the solutions to number
theory problems involve several steps. Such a
solution typically consists of solving smaller problems
originating from a hypothesis and ending with a
concrete statement that is directly equivalent to or
implies the desired condition. In this book, we
introduce a solid foundation in elementary number
theory, focusing mainly on the strategies which come
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up frequently in junior-level Olympiad problems.

Teaching Mathematics in Colleges and
Universities: Case Studies for Today's
Classroom
Mathematics for Computer Science
A practical handbook for adults suffering from
Attention Deficit Disorder combines insights from
others with the condition with helpful suggestions and
advice that explain how to identify one's individual
strengths and weaknesses, find the right career path,
improve communication, follow through and complete
projects, and track appointments, time, and projects.
Original.

The ARML Power Contest
Traditionally, small-group math instruction has been
used as a format for reaching children who struggle to
understand. Math coach Kassia Omohundro Wedekind
uses small-group instruction as the centerpiece of her
math workshop approach, engaging all students in
rigorous "math exchanges." The key characteristics of
these mathematical conversations are that they are:
1) short, focused sessions that bring all mathematical
minds together, 2) responsive to the needs of the
specific group of mathematicians, and 3) designed for
meaningful, guided reflection. As in reading and
writing workshop, students in Kassia's math workshop
are becoming self-directed and independent while
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participating in a classroom community of learners.
Through the math exchanges, students focus on
number sense and the big ideas of mathematics.
Teachers guide the conversations with small groups
of students, mediating talk and thinking as students
share problem-solving strategies, discuss how math
works, and move toward more effective and efficient
approaches and greater mathematical understanding.
Although grounded in theory and research, Math
Exchanges is written for practicing teachers and
answers such questions as the following: How can I
use a math workshop approach and follow a certain
textbook or set of standards? How should I form small
groups? and How often should I meet with small
groups? What should I focus on in small groups? How
can I tell if my groups are making progress? What do
small-group math exchanges look like, sound like, and
feel like?

Failing Our Brightest Kids
Cours.in mathem.for students of physics/P.
Bamberg.-v.2.

104 Number Theory Problems
The school accountability movement’s focus solely on
improving standardized test scores is dehumanizing.
There is no standardized child. In the rush to quantify,
evaluate, and ostensibly improve the American
educational system, we have forgotten that education
is complicated. Any attempt to distill it into a
simplistic measure will fall short – and will
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compromise the nobility of the work. How can
teachers continue to do the incredibly challenging
work of effective education in an environment that
can be downright damaging? We can save the soul of
education by resisting the dehumanization of
students. Teachers can shield children by embracing
social-emotional learning, building trust, and
displaying compassion. There is no quick-fix to
creating a nurturing relationship. There is no single
data point that can measure it. Teachers must
commit to being present, paying attention,
maintaining consistency, engaging in hard work,
practicing humility, and working together. Angels and
Superheroes provides specific, reproducible practices
designed to help teachers cultivate trust and
compassion, while managing the pressures of the
testing movement. With time-proven theories and
cutting-edge research, this book provides engaging
examples, concrete strategies, and implementable
resources to support teachers in bridging the divide
between why they chose this career field – the
children, and that which is currently being required of
them – the test scores.

The Lost Symbol
In this provocative volume, Chester E. Finn, Jr., and
Brandon L. Wright argue that, for decades, the United
States has done too little to focus on educating
students to achieve at high levels. The authors
identify two core problems: First, compared to other
countries, the United States does not produce enough
high achievers. Second, students from disadvantaged
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backgrounds are severely underrepresented among
those high achievers. The authors describe educating
students to high levels of achievement as an issue of
both equity and human capital: talented students
deserve appropriate resources and attention, and the
nation needs to develop these students' abilities to
remain competitive in the international arena. The
authors embark on a study of twelve countries and
regions to address these issues, exploring the
structures and practices that enable some countries
to produce a higher proportion of high-achieving
students than the United States and to more
equitably represent disadvantaged students among
their top scorers. Based on this research, the authors
present a series of ambitious but pragmatic points
that they believe should inform US policy in this area.
This candid and engaging book takes a topic that is
largely discussed behind closed doors and puts it
squarely on the table for public debate.

Math Exchanges
Progress in mathematics frequently occurs first by
studying particular examples and then by
generalizing the patterns that have been observed
into far-reaching theorems. Similarly, in teaching
mathematics one often employs examples to
motivate a general principle or to illustrate its use.
This volume uses the same idea in the context of
learning how to teach: By analyzing particular
teaching situations, one can develop broadly
applicable teaching skills useful for the professional
mathematician. These teaching situations are the
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Case Studies of the title. Just as a good
mathematician seeks both to understand the details
of a particular problem and to put it in a broader
context, the examples presented here are chosen to
offer a serious set of detailed teaching issues and to
afford analysis from a broad perspective. Each case
raises a variety of pedagogical and communication
issues that may be explored either individually or in a
group facilitated by a faculty member. The
methodology of Case Studies is widely used in areas
such as business and law. The consideration of the
mathematics cases presented here will help readers
to develop teaching skills for their own classrooms.
See the faculty edition at Teaching Mathematics in
Colleges and Universities: Case Studies for Today's
Classroom: Faculty Edition

Wild Symphony
* Problem-solving tactics and practical test-taking
techniques provide in-depth enrichment and
preparation for various math competitions *
Comprehensive introduction to trigonometric
functions, their relations and functional properties,
and their applications in the Euclidean plane and solid
geometry * A cogent problem-solving resource for
advanced high school students, undergraduates, and
mathematics teachers engaged in competition
training

Algebra Unplugged
Testing matters! It can determine kids' and schools'
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futures. In a conference at the Mathematical Sciences
Research Institute, mathematicians, maths education
researchers, teachers, test developers, and
policymakers gathered to work through critical issues
related to mathematics assessment. They examined:
the challenges of assessing student learning in ways
that support instructional improvement; ethical issues
related to assessment, including the impact of testing
on urban and high-poverty schools; the different (and
sometimes conflicting) needs of the different groups;
and different frameworks, tools, and methods for
assessment, comparing the kinds of information they
offer about students' mathematical proficiency. This
volume presents the results of the discussions. It
highlights the kinds of information that different
assessments can offer, including many examples of
some of the best mathematics assessments
worldwide. A special feature is an interview with a
student about his knowledge of fractions and a
demonstration of what interviews (versus
standardized tests) can reveal.

The Joys of Haar Measure
Advanced Mathematics
Allan Rossman's 4th Edition of Workshop Statistics:
Discovery with Data is enhanced from previous issues
with more focus and emphasis on collaborative
learning. It further requires student observation, and
integrates technology for gathering, recording, and
synthesizing data. The text offers more flexibility in
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selecting technology tools for classrooms primarily
using technologies other than graphing calculators or
Fathom Dynamic Data software. Furthermore, it
presents more standards for teaching statistics in an
innovative, investigative, and accessible as well as
provides in-depth guidance and resources to support
active learning of statistics and includes updated real
data sets with everyday applications in order to
promote statistical literacy.

Assessing Mathematical Proficiency
A Path to Combinatorics for
Undergraduates
Vladimir Arnold (1937-2010) was one of the great
mathematical minds of the late 20th century. He did
significant work in many areas of the field. On another
level, he was keeping with a strong tradition in
Russian mathematics to write for and to directly teach
younger students interested in mathematics. This
book contains some examples of Arnold's
contributions to the genre. "Continued Fractions"
takes a common enrichment topic in high school math
and pulls it in directions that only a master of
mathematics could envision. "Euler Groups" treats a
similar enrichment topic, but it is rarely treated with
the depth and imagination lavished on it in Arnold's
text. He sets it in a mathematical context, bringing to
bear numerous tools of the trade and expanding the
topic way beyond its usual treatment. In "Complex
Numbers" the context is physics, yet Arnold artfully
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extracts the mathematical aspects of the discussion
in a way that students can understand long before
they master the field of quantum mechanics.
"Problems for Children 5 to 15 Years Old" must be
read as a collection of the author's favorite
intellectual morsels. Many are not original, but all are
worth thinking about, and each requires the solver to
think out of his or her box. Dmitry Fuchs, a long-term
friend and collaborator of Arnold, provided solutions
to some of the problems. Readers are of course
invited to select their own favorites and construct
their own favorite solutions. In reading these essays,
one has the sensation of walking along a path that is
found to ascend a mountain peak and then being
shown a vista whose existence one could never
suspect from the ground. Arnold's style of exposition
is unforgiving. The reader--even a professional
mathematician--will find paragraphs that require
hours of thought to unscramble, and he or she must
have patience with the ellipses of thought and the
leaps of reason. These are all part of Arnold's intent.
In the interest of fostering a greater awareness and
appreciation of mathematics and its connections to
other disciplines and everyday life, MSRI and the AMS
are publishing books in the Mathematical Circles
Library series as a service to young people, their
parents and teachers, and the mathematics
profession.

103 Trigonometry Problems
Uses analogies and humor to explain the vocabulary,
basic concepts, and strategies of algebra.
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Annual Report of the Secretary
Are your students bored in class? According to
research, a majority of American high school students
report being bored in class and fewer than 5%
claimed that they were rarely bored during a typical
day in school. Former journalist and veteran teacher
Martha Rush decided this would not do for her
Minnesota students. Moving beyond asking openended questions and making connections to their own
lives, Martha began to engage her government,
journalism, and economics classes in meaty
discussions, competitions, simulations, and authentic
work, like running a newspaper or starting a business.
Building on her more than 800 interviews with high
school graduates, she offers up strategies in all
subject areas for active engagement, moving way
beyond traditional passive memorization of
information. She describes how to create innovative
experiences in your classroom, and shares her own
lessons and her students' work. Beat Boredom will
help you join the ranks of teachers who have
challenged the status quo and found ways to motivate
even the most reluctant learners.

Courageous Edventures
"Travel through the trees and across the seas with
Maestro Mouse and his musical friends! Young
readers will meet a big blue whale and speedy
cheetahs, tiny beetles and graceful swans. Each has a
special secret to share."--Provided by publisher.
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Proof Patterns
The Mathematical Olypiad books, covering the USA
Mathematical Olypiad (USAMO) and the International
Mathematical Olypiad (IMO), have been published
annually by the MAA American Mathematics
Competitions since 1976. This is the sixth volume in
that series published by the MAA in its Problem Book
series. The IMO is the work mathematics
championship for high school students. It takes place
annually in a different country each year. The aims of
the IMO are (1) to discover, encourage and challenge
mathematically gifted young people in all countries;
(2) to foster friendships between mathematicians
around the world; (3) to create an opportunity for the
exchange of information on school syllabi and
practice throughout the world. The USAMO and the
Team Selection Test (TST) are the last two stages of
the selection process for the United states of America
IMO team. The preceding examinations are the AMC
10 or AMC12 and the American Invitational
Mathematics Examination (AIME). Participation in the
AIME, USAMO, and the TST is by invitation only, based
on performance in the preceding exams of the
sequence. Through the AMC contests and the IMO,
young gifted mathematicians are identified and
recognized while they are still in secondary school.
Participation in the competitions provides them with
the chance to measure themselves against other
exceptional students from all over the world. This
work was prepared by Zuming Feng, Melanie Matchett
Wood, the Leader and Deputy Leader of the 2004 USA
IMO team, and by Cecil Rousseau, the chair of the
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USAMO Committee. In addition to presenting their
own carefully written solutions to the problems,
Zuming and Melanie provide remarkable solutions
developed by the examination committees,
contestants, and experts, during or after the contests.
They also provide a detailed report of the 2000 2004
USAMO/IMO results and a comprehensive guide to
other material that emphasize advances problemsolving. This collection of excellent problems and
beautiful solutions is a valuable companion for
students who wish to develop their interest in
mathematics outside the school curriculum and to
deepen their knowledge of mathematics.

How to Solve It
"Comprehensive guide to engaging students in active,
relevant, and deeper learning as they transfer
knowledge, skills, and understandings to the real
world"--

Lectures and Problems: A Gift to Young
Mathematicians
The Hand That Trembles
For many students, calculus can be the most
mystifying and frustrating course they will ever take.
Based upon Adrian Banner's popular calculus review
course at Princeton University, this book provides
students with the essential tools they need not only to
learn calculus, but also to excel at it.
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USA and International Mathematical
Olympiads, 2005
The discovery of a mysterious object in the U.S.
Capitol building and a subsequent kidnapping lead
Harvard symbologist Robert Langdon into a web of
mysterious codes, secret locations, and hidden
knowledge.

Making Number Talks Matter
From the earliest days of measure theory, invariant
measures have held the interests of geometers and
analysts alike, with the Haar measure playing an
especially delightful role. The aim of this book is to
present invariant measures on topological groups,
progressing from special cases to the more general.
Presenting existence proofs in special cases, such as
compact metrizable groups, highlights how the added
assumptions give insight into just what the Haar
measure is like; tools from different aspects of
analysis and/or combinatorics demonstrate the
diverse views afforded the subject. After presenting
the compact case, applications indicate how these
tools can find use. The generalisation to locally
compact groups is then presented and applied to
show relations between metric and measure theoretic
invariance. Steinlage's approach to the general
problem of homogeneous action in the locally
compact setting shows how Banach's approach and
that of Cartan and Weil can be unified with good
effect. Finally, the situation of a nonlocally compact
Polish group is discussed briefly with the surprisingly
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unsettling consequences indicated. The book is
accessible to graduate and advanced undergraduate
students who have been exposed to a basic course in
real variables, although the authors do review the
development of the Lebesgue measure. It will be a
stimulating reference for students and professors who
use the Haar measure in their studies and research.

103 Trigonometry Problems
"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 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
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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.

Adding Parents to the Equation
This book for parents describes how elementary-aged
kids are learning mathematics today, why this new
way of learning is beneficial, and what they can
specifically do at home to support their child’s math
education and engagement

111 Problems in Algebra and Number
Theory
This book features mathematical problems and
results that would be of interest to all
mathematicians, but especially undergraduates (and
even high school students) who participate in
mathematical competitions such as the International
Math Olympiads and Putnam Competition. The format
is a dialogue between a professor and eight students
in a summer problem solving camp and allows for a
conversational approach to the problems as well as
some mathematical humor and a few
nonmathematical digressions. The problems have
been selected for their entertainment value,
elegance, trickiness, and unexpectedness, and have a
wide range of difficulty, from trivial to horrendous.
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They range over a wide variety of topics including
combinatorics, algebra, probability, geometry, and set
theory. Most of the problems have not appeared
before in a problem or expository format. A Notes
section at the end of the book gives historical
information and references.

The Calculus Lifesaver
This unique approach to combinatorics is centered
around unconventional, essay-type combinatorial
examples, followed by a number of carefully selected,
challenging problems and extensive discussions of
their solutions. Topics encompass permutations and
combinations, binomial coefficients and their
applications, bijections, inclusions and exclusions, and
generating functions. Each chapter features fullyworked problems, including many from Olympiads
and other competitions, as well as a number of
problems original to the authors; at the end of each
chapter are further exercises to reinforce
understanding, encourage creativity, and build a
repertory of problem-solving techniques. The authors'
previous text, "102 Combinatorial Problems," makes a
fine companion volume to the present work, which is
ideal for Olympiad participants and coaches,
advanced high school students, undergraduates, and
college instructors. The book's unusual problems and
examples will interest seasoned mathematicians as
well. "A Path to Combinatorics for Undergraduates" is
a lively introduction not only to combinatorics, but to
mathematical ingenuity, rigor, and the joy of solving
puzzles.
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102 Combinatorial Problems
This book covers elementary discrete mathematics for
computer science and engineering. It emphasizes
mathematical definitions and proofs as well as
applicable methods. Topics include formal logic
notation, proof methods; induction, well-ordering;
sets, relations; elementary graph theory; integer
congruences; asymptotic notation and growth of
functions; permutations and combinations, counting
principles; discrete probability. Further selected topics
may also be covered, such as recursive definition and
structural induction; state machines and invariants;
recurrences; generating functions.

Report
Annual Report
This book uses the spiral shape as a key to a
multitude of strange and seemingly disparate stories
about art, nature, science, mathematics, and the
human endeavour. In a way, the book is itself
organized as a spiral, with almost disconnected
chapters circling around and closing in on the
common theme. A particular strength of the book is
its extremely cross-disciplinary nature - everything is
fun, and everything is connected! At the same time,
the author puts great emphasis on mathematical and
scientific correctness, in contrast, perhaps, with some
earlier books on spirals. Subjects include the
mathematical properties of spirals, sea shells, sun
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flowers, Greek architecture, air ships, the history of
mathematics, spiral galaxies, the anatomy of the
human hand, the art of prehistoric Europe, Alfred
Hitchcock, and spider webs, to name a few.
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