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This 2004 book presents a fascinating collection of
problems related to the Cauchy-Schwarz inequality
and coaches readers through solutions.
Mathematical Olympiad Treasures aims at building a
bridge between ordinary high school exercises and
more sophisticated, intricate and abstract concepts
in undergraduate mathematics. The book contains a
stimulating collection of problems in the subjects of
algebra, geometry, trigonometry, number theory and
combinatorics. While it may be considered a sequel
to "Mathematical Olympiad Challenges," the focus is
on engaging a wider audience to apply techniques
and strategies to real-world problems. Throughout
the book students are encouraged to express their
ideas, conjectures, and conclusions in writing. The
goal is to help readers develop a host of new
mathematical tools that will be useful beyond the
classroom and in a number of disciplines.
Every year there is at least one combinatorics
problem in each of the major international
mathematical olympiads. These problems can only
be solved with a very high level of wit and creativity.
This book explains all the problem-solving
techniques necessary to tackle these problems, with
clear examples from recent contests. It also includes
a large problem section for each topic, including
hints and full solutions so that the reader can
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practice the material covered in the book.? The
material will be useful not only to participants in the
olympiads and their coaches but also in university
courses on combinatorics.
This book is a comprehensive compilation of all the
problems and solutions from the 2003 to 2012
Purple Comet Math Meet contests for middle and
high school students. The problems featured not
only employ an extensive range of mathematical
concepts from algebra, geometry, number theory,
and combinatorics but also encourage team
collaboration. Any student interested in
mathematics--whether looking to prepare for
contests or, even more importantly, to sharpen math
problem-solving skills--would cherish and enjoy this
unique and pertinent collection of meaningful
problems and solutions.
Hundreds of beautiful, challenging, and instructive
problems from algebra, geometry, trigonometry,
combinatorics, and number theory Historical insights
and asides are presented to stimulate further inquiry
Emphasis is on creative solutions to open-ended
problems Many examples, problems and solutions,
with a user-friendly and accessible style Enhanced
motivatio References
A unique collection of competition problems from
over twenty major national and international
mathematical competitions for high school students.
Written for trainers and participants of contests of all
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levels up to the highest level, this will appeal to high
school teachers conducting a mathematics club who
need a range of simple to complex problems and to
those instructors wishing to pose a "problem of the
week", thus bringing a creative atmosphere into the
classrooms. Equally, this is a must-have for
individuals interested in solving difficult and
challenging problems. Each chapter starts with
typical examples illustrating the central concepts and
is followed by a number of carefully selected
problems and their solutions. Most of the solutions
are complete, but some merely point to the road
leading to the final solution. In addition to being a
valuable resource of mathematical problems and
solution strategies, this is the most complete training
book on the market.
* 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
This unique approach to combinatorics is centered
around unconventional, essay-type combinatorial
examples, followed by a number of carefully selected,
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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 fully-worked
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.
A Path to Combinatorics for UndergraduatesCounting
StrategiesSpringer Science & Business Media
* Learn how complex numbers may be used to solve
algebraic equations, as well as their geometric
interpretation * Theoretical aspects are augmented with
rich exercises and problems at various levels of difficulty
* A special feature is a selection of outstanding Olympiad
problems solved by employing the methods presented *
May serve as an engaging supplemental text for an
introductory undergrad course on complex numbers or
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number theory
A textbook suitable for undergraduate courses. The
materials are presented very explicitly so that students
will find it very easy to read. A wide range of examples,
about 500 combinatorial problems taken from various
mathematical competitions and exercises are also
included.
What kind of book is this? It is a book produced by a
remarkable cultural circumstance in the former Soviet
Union which fostered the creation of groups of students,
teachers, and mathematicians called "mathematical
circles". The work is predicated on the idea that studying
mathematics can generate the same enthusiasm as
playing a team sport - without necessarily being
competitive. This book is intended for both students and
teachers who love mathematics and want to study its
various branches beyond the limits of school curriculum.
Problems in Real Analysis: Advanced Calculus on the
Real Axis features a comprehensive collection of
challenging problems in mathematical analysis that aim
to promote creative, non-standard techniques for solving
problems. This self-contained text offers a host of new
mathematical tools and strategies which develop a
connection between analysis and other mathematical
disciplines, such as physics and engineering. A broad
view of mathematics is presented throughout; the text is
excellent for the classroom or self-study. It is intended for
undergraduate and graduate students in mathematics,
as well as for researchers engaged in the interplay
between applied analysis, mathematical physics, and
numerical analysis.
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This book takes the reader on a journey through the
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 provides an overview of
common methods of proof: argument by contradiction,
mathematical induction, pigeonhole principle, ordered
sets, and invariants. Each chapter systematically
presents a single subject within which problems are
clustered in each section according to the specific topic.
The exposition is driven by nearly 1300 problems and
examples chosen from numerous sources from around
the world; many original contributions come from the
authors. The source, author, and historical background
are cited whenever possible. Complete solutions to all
problems are given at the end of the book. This second
edition includes new sections on quad ratic polynomials,
curves in the plane, quadratic fields, combinatorics of
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. Putnam
Mathematical Competition for undergraduates as an
inspiring symbol to build an appropriate math
background for graduate studies in pure or applied
mathematics, the reader is eased into transitioning from
problem-solving at the high school level to the university
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and beyond, that is, to mathematical research. This work
may be used as a study guide for the Putnam exam, as a
text for many different problem-solving courses, and as a
source of problems for standard courses in
undergraduate mathematics. Putnam and Beyond is
organized for independent study by undergraduate and
gradu ate students, as well as teachers and researchers
in the physical sciences who wish to expand their
mathematical horizons.
This book aims to give students a chance to begin
exploring some introductory to intermediate topics in
combinatorics, a fascinating and accessible branch of
mathematics centered around (among other things)
counting various objects and sets. We include chapters
featuring tools for solving counting problems, proof
techniques, and more to give students a broad
foundation to build on. The only prerequisites are a solid
background in arithmetic, some basic algebra, and a love
for learning math.
Help your students to think critically and creatively
through team-based problem solving instead of focusing
on testing and outcomes. Professionals throughout the
education system are recognizing that standardized
testing is holding students back. Schools tend to view
children as outcomes rather than as individuals who
require guidance on thinking critically and creatively.
Awesome Math focuses on team-based problem solving
to teach discrete mathematics, a subject essential for
success in the STEM careers of the future. Built on the
increasingly popular growth mindset, this timely book
emphasizes a problem-solving approach for developing
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the skills necessary to think critically, creatively, and
collaboratively. In its current form, math education is a
series of exercises: straightforward problems with easilyobtained answers. Problem solving, however, involves
multiple creative approaches to solving meaningful and
interesting problems. The authors, co-founders of the
multi-layered educational organization AwesomeMath,
have developed an innovative approach to teaching
mathematics that will enable educators to: Move their
students beyond the calculus trap to study the areas of
mathematics most of them will need in the modern world
Show students how problem solving will help them
achieve their educational and career goals and form
lifelong communities of support and collaboration
Encourage and reinforce curiosity, critical thinking, and
creativity in their students Get students into the growth
mindset, coach math teams, and make math fun again
Create lesson plans built on problem based learning and
identify and develop educational resources in their
schools Awesome Math: Teaching Mathematics with
Problem Based Learning is a must-have resource for
general education teachers and math specialists in
grades 6 to 12, and resource specialists, special
education teachers, elementary educators, and other
primary education professionals.
Recipient of the Mathematical Association of America's
Beckenbach Book Prize in 2006! Mathematics is the
science of patterns, and mathematicians attempt to
understand these patterns and discover new ones using
a variety of tools. In Proofs That Really Count, awardwinning math professors Arthur Benjamin and Jennifer
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Quinn demonstrate that many number patterns, even
very complex ones, can be understood by simple
counting arguments. The book emphasizes numbers that
are often not thought of as numbers that count:
Fibonacci Numbers, Lucas Numbers, Continued
Fractions, and Harmonic Numbers, to name a few.
Numerous hints and references are given for all chapter
exercises and many chapters end with a list of identities
in need of combinatorial proof. The extensive appendix
of identities will be a valuable resource. This book should
appeal to readers of all levels, from high school math
students to professional mathematicians.
This book is a compilation of many suggestions, much
advice, and even more hard work. Its main objective is to
provide solutions to the problems which were originally
proposed in the first 12 chapters of Problems from the
Book. The volume is far more than a collection of
solutions. The solutions are used as motivation for the
introduction of some very clear mathematical
expositions. This is absolutely state-of-the-art material.
Everyone who loves mathematics and mathematical
thinking should acquire this book.
Mathematical Olympiad Challenges is a rich collection of
problems put together by two experienced and wellknown professors and coaches of the U.S. International
Mathematical Olympiad Team. Hundreds of beautiful,
challenging, and instructive problems from algebra,
geometry, trigonometry, combinatorics, and number
theory were selected from numerous mathematical
competitions and journals. An important feature of the
work is the comprehensive background material provided
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with each grouping of problems. The problems are
clustered by topic into self-contained sections with
solutions provided separately. All sections start with an
essay discussing basic facts and one or two
representative examples. A list of carefully chosen
problems follows and the reader is invited to take them
on. Additionally, historical insights and asides are
presented to stimulate further inquiry. The emphasis
throughout is on encouraging readers to move away
from routine exercises and memorized algorithms toward
creative solutions to open-ended problems. Aimed at
motivated high school and beginning college students
and instructors, this work can be used as a text for
advanced problem- solving courses, for self-study, or as
a resource for teachers and students training for
mathematical competitions and for teacher professional
development, seminars, and workshops.
A large range of problems drawn from mathematics
olympiads from around the world.
Contained here are solutions to challenging problems
from algebra, geometry, combinatorics and number
theory featured in the earlier book, together with selected
questions (without solutions) from national and regional
Olympiads given during the year 2000. Intended for the
serious student/problem solver, these books can help to
improve performance in the Mathematical Olympiad
competition. However, for those not entering the
competition, there is much to challenge any
mathematician, even those with advanced degrees.
Different nations have different mathematical cultures, so
you will find that some of the questions are extremely
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difficult and some rather easy. There are a wide variety
of problems especially from those countries that have
often done well in the IMO. Anyone interested in
mathematical problem solving will encounter some
beautiful mathematics in the pages of this book. If you
are up to a real challenge, take some of these problems
on!

"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 in-depth 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.
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This introductory textbook takes a problem-solving
approach to number theory, situating each concept
within the framework of an example or a problem for
solving. Starting with the essentials, the text covers
divisibility, unique factorization, modular arithmetic
and the Chinese Remainder Theorem, Diophantine
equations, binomial coefficients, Fermat and
Mersenne primes and other special numbers, and
special sequences. Included are sections on
mathematical induction and the pigeonhole principle,
as well as a discussion of other number systems. By
emphasizing examples and applications the authors
motivate and engage readers.
This book takes familiar ideas and extends them to a
rich variety of problems. The intended audience is
the ambitious high school or college student. The
topics covered span algebra, geometry, number
theory, and even a few elements of mathematical
analysis. Each chapter explores specific themes and
ideas that underlie the aforementioned subject
areas. The ""landscapes"" presented provide a
""view"" into areas that are not typically encountered
in great depth in standard coursework but
nonetheless have profound implications.
The International Mathematical Olympiad (IMO) is an
annual international mathematics competition held
for pre-collegiate students. It is also the oldest of the
international science olympiads, and competition for
places is particularly fierce. This book is an
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amalgamation of the booklets originally produced to
guide students intending to contend for placement
on their country's IMO team. See also A First Step to
Mathematical Olympiad Problems which was
published in 2009. The material contained in this
book provides an introduction to the main
mathematical topics covered in the IMO, which are:
Combinatorics, Geometry and Number Theory. In
addition, there is a special emphasis on how to
approach unseen questions in Mathematics, and
model the writing of proofs. Full answers are given to
all questions. Though A Second Step to
Mathematical Olympiad Problems is written from the
perspective of a mathematician, it is written in a way
that makes it easily comprehensible to adolescents.
This book is also a must-read for coaches and
instructors of mathematical competitions.
A collection of problems put together by coaches of
the U.S. International Mathematical Olympiad Team.
Presents hundreds of extreme value problems,
examples, and solutions primarily through Euclidean
geometry Unified approach to the subject, with
emphasis on geometric, algebraic, analytic, and
combinatorial reasoning Applications to physics,
engineering, and economics Ideal for use at the
junior and senior undergraduate level, with wide
appeal to students, teachers, professional
mathematicians, and puzzle enthusiasts
This book is aimed at high school students,
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participants in math competitions, undergraduates,
as well as anyone who has a fire for mathematics.
Many of the problems, solutions, and articles were
submitted by passionate readers. They require
creativity, experience, and comprehensive
mathematical knowledge. The junior section features
introductory problems. The senior and Olympiad
sections are for students preparing for USAMO or
the IMO. The graduate section offers college
students a unique opportunity to solve non-routine
problems in areas such as linear algebra, calculus,
or graph theory.
Mathematical Reflections: Two Special Years is a compilation
and revision of the 2014 and 2015 volumes from the online
journal of the same name. This book is aimed at high school
students, participants in math competitions, undergraduates,
and anyone who has a fire for mathematics. Passionate
readers submitted many of the problems, solutions, and
articles and all require creativity, experience, and
comprehensive mathematical knowledge. This book is a great
resource for students training for advanced national and
international mathematics competitions such as USAMO and
IMO.
Rooted in a pedagogically successful problem-solving
approach to linear algebra, the present work fills a gap in the
literature that is sharply divided between elementary texts and
books that are too advanced to appeal to a wide audience. It
clearly develops the theoretical foundations of vector spaces,
linear equations, matrix algebra, eigenvectors, and
orthogonality, while simultaneously emphasizing applications
and connections to fields such as biology, economics,
computer graphics, electrical engineering, cryptography, and
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political science. Ideal as an introduction to linear algebra, the
extensive exercises and well-chosen applications also make
this text suitable for advanced courses at the junior or senior
undergraduate level. Furthermore, it can serve as a colorful
supplementary problem book, reference, or self-study manual
for professional scientists and mathematicians. Complete with
bibliography and index, "Essential Linear Algebra with
Applications" is a natural bridge between pure and applied
mathematics and the natural and social sciences, appropriate
for any student or researcher who needs a strong footing in
the theory, problem-solving, and model-building that are the
subject’s hallmark.
This book serves as a very good resource and teaching
material for anyone who wants to discover the beauty of
Induction and its applications, from novice mathematicians to
Olympiad-driven students and professors teaching
undergraduate courses. The authors explore 10 different
areas of mathematics, including topics that are not usually
discussed in an Olympiad-oriented book on the subject.
Induction is one of the most important techniques used in
competitions and its applications permeate almost every area
of mathematics.
This book is a continuation of Mathematical Olympiads
1999-2000: Problems and Solutions From Around the World,
published by the Mathematical Association of America. It
contains solutions to the problems from 27 national and
regional contests featured in the earlier book, together with
selected problems (without solutions) from national and
regional contests given during 2001. In many cases multiple
solutions are provided in order to encourage students to
compare different problem-solving strategies. The editors
have tried to present a wide variety of problems, especially
from those countries that have often done well at the IMO.
The problems themselves should provide much enjoyment for
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all those fascinated by solving challenging mathematics
questions.
What Is Combinatorics Anyway? Broadly speaking,
combinatorics is the branch of mathematics dealing with
different ways of selecting objects from a set or arranging
objects. It tries to answer two major kinds of questions,
namely, counting questions: how many ways can a selection
or arrangement be chosen with a particular set of properties;
and structural questions: does there exist a selection or
arrangement of objects with a particular set of properties?
The authors have presented a text for students at all levels of
preparation. For some, this will be the first course where the
students see several real proofs. Others will have a good
background in linear algebra, will have completed the
calculus stream, and will have started abstract algebra. The
text starts by briefly discussing several examples of typical
combinatorial problems to give the reader a better idea of
what the subject covers. The next chapters explore
enumerative ideas and also probability. It then moves on to
enumerative functions and the relations between them, and
generating functions and recurrences., Important families of
functions, or numbers and then theorems are presented. Brief
introductions to computer algebra and group theory come
next. Structures of particular interest in combinatorics: posets,
graphs, codes, Latin squares, and experimental designs
follow. The authors conclude with further discussion of the
interaction between linear algebra and combinatorics.
Features Two new chapters on probability and posets.
Numerous new illustrations, exercises, and problems. More
examples on current technology use A thorough focus on
accuracy Three appendices: sets, induction and proof
techniques, vectors and matrices, and biographies with
historical notes, Flexible use of MapleTM and
MathematicaTM
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This challenging problem book by renowned US 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.
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