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Number Theory For Mathematical Contests
Prep for competitions at level of International Mathematical Olympiad and Putnam competition covers counting methods,
number theory, inequalities and theory of equations, metrical geometry, analysis, number representations and logic. 2020
edition.
This problem book gathers together 15 problem sets on analytic number theory that can be profitably approached by
anyone from advanced high school students to those pursuing graduate studies. It emerged from a 5-week course taught
by the first author as part of the 2019 Ross/Asia Mathematics Program held from July 7 to August 9 in Zhenjiang, China.
While it is recommended that the reader has a solid background in mathematical problem solving (as from training for
mathematical contests), no possession of advanced subject-matter knowledge is assumed. Most of the solutions require
nothing more than elementary number theory and a good grasp of calculus. Problems touch at key topics like the valuedistribution of arithmetic functions, the distribution of prime numbers, the distribution of squares and nonsquares modulo
a prime number, Dirichlet's theorem on primes in arithmetic progressions, and more. This book is suitable for any student
with a special interest in developing problem-solving skills in analytic number theory. It will be an invaluable aid to
lecturers and students as a supplementary text for introductory Analytic Number Theory courses at both the
undergraduate and graduate level.
"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.
The math challenge curriculum textbook series is designed to help students learn the fundamental mathematical
concepts and practice their in-depth problem solving skills with selected exercise problems. Ideally, these textbooks are
used together with Areteem Institute's corresponding courses, either taken as live classes or as self-paced classes.
According to the experience levels of the students in mathematics, the following courses are offered: Fun Math Problem
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Solving for Elementary School (grades 3-5) Algebra Readiness (grade 5; preparing for middle school) Math Challenge I-A
Series (grades 6-8; intro to problem solving) Math Challenge I-B Series (grades 6-8; intro to math contests e.g. AMC 8,
ZIML Div M) Math Challenge I-C Series (grades 6-8; topics bridging middle and high schools) Math Challenge II-A Series
(grades 9+ or younger students preparing for AMC 10) Math Challenge II-B Series (grades 9+ or younger students
preparing for AMC 12) Math Challenge III Series (preparing for AIME, ZIML Varsity, or equivalent contests) Math
Challenge IV Series (Math Olympiad level problem solving) These courses are designed and developed by educational
experts and industry professionals to bring real world applications into the STEM education. These programs are ideal for
students who wish to win in Math Competitions (AMC, AIME, USAMO, IMO, ARML, MathCounts, Math League, Math
Olympiad, ZIML, etc.), Science Fairs (County Science Fairs, State Science Fairs, national programs like Intel Science
and Engineering Fair, etc.) and Science Olympiad, or purely want to enrich their academic lives by taking more
challenges and developing outstanding analytical, logical thinking and creative problem solving skills. In Math Challenge
II-B, students learn and practice in areas such as algebra and geometry at the high school level, as well as advanced
number theory and combinatorics. Topics include polynomials, inequalities, special algebraic techniques, trigonometry,
triangles and polygons, collinearity and concurrency, vectors and coordinates, numbers and divisibility, modular
arithmetic, residue classes, advanced counting strategies, binomial coefficients, and various other topics and problem
solving techniques involved in math contests such as the American Mathematics Competition (AMC) 10 and 12, ARML,
beginning AIME, and Zoom International Math League (ZIML) Junior Varsity and Varsity Divisions. The course is divided
into four terms: Summer, covering Algebra Fall, covering Geometry Winter, covering Combinatorics Spring, covering
Number Theory The book contains course materials for Math Challenge II-B: Number Theory. We recommend that
students take all four terms. Each of the individual terms is self-contained and does not depend on other terms, so they
do not need to be taken in order, and students can take single terms if they want to focus on specific topics. Students can
sign up for the online live or self-paced course at https: //classes.areteem.org
Annotation. This text provides basic knowledge on how to solve combinatorial problems in mathematical competitions,
and also introduces important solutions to combinatorial problems and some typical problems with often-used solutions.
Written for the gifted math student, the new math coach, the teacher in search of problems and materials to challenge
exceptional students, or anyone else interested in advanced mathematical problems. Competition Math contains over
700 examples and problems in the areas of Algebra, Counting, Probability, Number Theory, and Geometry.Examples
and full solutions present clear concepts and provide helpful tips and tricks."I wish I had a book like this when I started
my competition career."Four-Time National Champion MATHCOUNTS coach Jeff Boyd"This book is full of juicy
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questions and ideas that will enable the reader to excel in MATHCOUNTS and AMC competitions. I recommend it to any
students who aspire to be great problem solvers." Former AHSME Committee Chairman Harold Reiter
The math challenge curriculum textbook series is designed to help students learn the fundamental mathematical
concepts and practice their in-depth problem solving skills with selected exercise problems. Ideally, these textbooks are
used together with Areteem Institute's corresponding courses, either taken as live classes or as self-paced classes.
According to the experience levels of the students in mathematics, the following courses are offered: Fun Math Problem
Solving for Elementary School (grades 3-5) Algebra Readiness (grade 5; preparing for middle school) Math Challenge I-A
Series (grades 6-8; intro to problem solving) Math Challenge I-B Series (grades 6-8; intro to math contests e.g. AMC 8,
ZIML Div M) Math Challenge I-C Series (grades 6-8; topics bridging middle and high schools) Math Challenge II-A Series
(grades 9+ or younger students preparing for AMC 10) Math Challenge II-B Series (grades 9+ or younger students
preparing for AMC 12) Math Challenge III Series (preparing for AIME, ZIML Varsity, or equivalent contests) Math
Challenge IV Series (Math Olympiad level problem solving) These courses are designed and developed by educational
experts and industry professionals to bring real world applications into the STEM education. These programs are ideal for
students who wish to win in Math Competitions (AMC, AIME, USAMO, IMO, ARML, MathCounts, Math League, Math
Olympiad, ZIML, etc.), Science Fairs (County Science Fairs, State Science Fairs, national programs like Intel Science
and Engineering Fair, etc.) and Science Olympiad, or purely want to enrich their academic lives by taking more
challenges and developing outstanding analytical, logical thinking and creative problem solving skills.The Math Challenge
III (MC III) courses are for students who are qualified to participate in the AIME contest, or at the equivalent level of
experience. The MC III topics includes everything covered in MC-II with more depth, and the focus is more on various
problem solving strategies, including pairing, change of variables, problem solving with logarithms, complex numbers,
advanced techniques in number theory and combinatorics, advanced probability theory and techniques, geometric
transformations, trigonometry, etc. The curricula have been proven to help students develop strong problem solving skills
that make them perform well in math contests such as AIME, ZIML, and ARML. The course is divided into four terms:
Summer, covering Algebra Fall, covering Geometry Winter, covering Combinatorics Spring, covering Number Theory The
book contains course materials for Math Challenge III: Geometry. We recommend that students take all four terms. Each
of the individual terms is self-contained and does not depend on other terms, so they do not need to be taken in order,
and students can take single terms if they want to focus on specific topics. Students can sign up for the course at https:
//classes.areteem.org for the live online version or at https: //www.edurila.com for the self-paced version.
This is a book about prime numbers, congruences, secret messages, and elliptic curves that you can read cover to cover. It grew out of
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undergr- uate courses that the author taught at Harvard, UC San Diego, and the University of Washington. The systematic study of number
theory was initiated around 300B. C. when Euclid proved that there are in?nitely many prime numbers, and also cleverly deduced the
fundamental theorem of arithmetic, which asserts that every positive integer factors uniquely as a product of primes. Over a thousand years
later (around 972A. D. ) Arab mathematicians formulated the congruent number problem that asks for a way to decide whether or not a given
positive integer n is the area of a right triangle, all three of whose sides are rational numbers. Then another thousand years later (in 1976),
Di?e and Hellman introduced the ?rst ever public-key cryptosystem, which enabled two people to communicate secretely over a public
communications channel with no predetermined secret; this invention and the ones that followed it revolutionized the world of digital
communication. In the 1980s and 1990s, elliptic curves revolutionized number theory, providing striking new insights into the congruent
number problem, primality testing, publ- key cryptography, attacks on public-key systems, and playing a central role in Andrew Wiles’
resolution of Fermat’s Last Theorem.
Number theory is an important research field of mathematics. In mathematical competitions, problems of elementary number theory occur
frequently. These problems use little knowledge and have many variations. They are flexible and diverse. In this book, the author introduces
some basic concepts and methods in elementary number theory via problems in mathematical competitions. Readers are encouraged to try
to solve the problems by themselves before they read the given solutions of examples. Only in this way can they truly appreciate the tricks of
problem-solving.
In China, lots of excellent students who are good at maths takes an active part in various maths contests and the best six senior high school
students will be selected to form the IMO National Team to compete in the International Mathematical Olympiad. In the past ten years China's
IMO Team has achieved outstanding results — they have won the first place almost every year. The author is one of the coaches of China's
IMO National Team, whose students have won many gold medals many times in IMO. This book is part of the Mathematical Olympiad Series
which discusses several aspects related to maths contests, such as algebra, number theory, combinatorics, graph theory and geometry. The
book elaborates on methods of discrete extremization, such as inequality control, repeated extremum, partial adjustment, exploiting
symmetry, polishing transform, space estimates, etc.
This problem-solving book is an introduction to the study of Diophantine equations, a class of equations in which only integer solutions are
allowed. The presentation features some classical Diophantine equations, including linear, Pythagorean, and some higher degree equations,
as well as exponential Diophantine equations. Many of the selected exercises and problems are original or are presented with original
solutions. An Introduction to Diophantine Equations: A Problem-Based Approach is intended for undergraduates, advanced high school
students and teachers, mathematical contest participants — including Olympiad and Putnam competitors — as well as readers interested in
essential mathematics. The work uniquely presents unconventional and non-routine examples, ideas, and techniques.
Mathematical Olympiad Challenges is a rich collection of problems put together by two experienced and well-known 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 with each grouping of problems. The problems are clustered by topic into selfcontained 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
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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.
One of the most effective ways to stimulate students to enjoy intellectual efforts is the scientific competition. In 1894 the Hungarian
Mathematical and Physical Society introduced a mathematical competition for high school students. The success of high school competitions
led the Mathematical Society to found a college level contest, named after Miklós Schweitzer. The problems of the Schweitzer Contests are
proposed and selected by the most prominent Hungarian mathematicians. This book collects the problems posed in the contests between
1962 and 1991 which range from algebra, combinatorics, theory of functions, geometry, measure theory, number theory, operator theory,
probability theory, topology, to set theory. The second part contains the solutions. The Schweitzer competition is one of the most unique in
the world. The experience shows that this competition helps to identify research talents. This collection of problems and solutions in several
fields in mathematics can serve as a guide for many undergraduates and young mathematicians. The large variety of research level problems
might be of interest for more mature mathematicians and historians of mathematics as well.
The 39 self-contained sections in this book present worked-out examples as well as many sample problems categorized by the level of
difficulty as Bronze, Silver, and Gold in order to help the readers gauge their progress and learning. Detailed solutions to all problems in each
section are provided at the end of each chapter. The book can be used not only as a text but also for self-study. The text covers algebra
(solving single equations and systems of equations of varying degrees, algebraic manipulations for creative problem solving, inequalities,
basic set theory, sequences and series, rates and proportions, unit analysis, and percentages), probability (counting techniques, introductory
probability theory, more set theory, permutations and combinations, expected value, and symmetry), and number theory (prime factorizations
and their applications, Diophantine equations, number bases, modular arithmetic, and divisibility). It focuses on guiding students through
creative problem-solving and on teaching them to apply their knowledge in a wide variety of scenarios rather than rote memorization of
mathematical facts. It is aimed at, but not limited to, high-performing middle school students and goes further in depth and teaches new
concepts not otherwise taught in traditional public schools.

While the books in this 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 functions in Algebra, various synthetic and analytic
methods used in Geometry, and important facts in Number Theory. The topics are grouped in lessons focusing on
fundamental concepts. Each lesson starts with a few solved examples followed by a problem set meant to illustrate the
content presented. At the end, the solutions to the problems are discussed with many containing multiple methods of
approach. I recommend these books to not only contest participants, but also to young, aspiring mathletes in middle
school who wish to consolidate their mathematical knowledge. I have personally used a few of the books in this collection
to prepare some of my students for the AMC contests or to form a foundation for others. By Dr. Titu Andreescu US IMO
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Team Leader (1995 – 2002) Director, MAA American Mathematics Competitions (1998 – 2003) Director, Mathematical
Olympiad Summer Program (1995 – 2002) Coach of the US IMO Team (1993 – 2006) Member of the IMO Advisory
Board (2002 – 2006) Chair of the USAMO Committee (1996 – 2004) I love this book! I love the style, the selection of
topics and the choice of problems to illustrate the ideas discussed. The topics are typical contest problem topics: divisors,
absolute value, radical expressions, Veita's Theorem, squares, divisibility, lots of geometry, and some trigonometry. And
the problems are delicious. Although the book is intended for high school students aiming to do well in national and state
math contests like the American Mathematics Competitions, the problems are accessible to very strong middle school
students. The book is well-suited for the teacher-coach interested in sets of problems on a given topic. Each section
begins with several substantial solved examples followed by a varied list of problems ranging from easily accessible to
very challenging. Solutions are provided for all the problems. In many cases, several solutions are provided. By Professor
Harold Reiter Chair of MATHCOUNTS Question Writing Committee. Chair of SAT II Mathematics committee of the
Educational Testing Service Chair of the AMC 12 Committee (and AMC 10) 1993 to 2000.
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
all those fascinated by solving challenging mathematics questions.
"In 2000, the Mathematical Association of America initiated the American Mathematics Competitions 10 (AMC 10) for
students up to grade 10. The Contest Problem Book VIII is the first collection of problems from that competition, covering
the years 2000-2007. J. Douglas Faires and David Wells were the joint directors of the AMC 10 and AMC 12 during that
period, and have assembled this book of problems and solutions." "There are 350 problems from the first 14 contests
included in this collection. A Problem Index at the back of the book classifies the problems into the following major
subject areas: Algebra and Arithmetic, Sequences and Series, Triangle Geometry, Circle Geometry, Quadrilateral
Geometry, Polygon Geometry, Coordinate Geometry, Solid Geometry, Counting, Discrete Probability, Statistics, Number
Theory, and Logic. The major subject areas are then broken down into subcategories for ease of reference. The
problems are cross-referenced when they represent several subject areas."--BOOK JACKET.
Challenge your problem-solving aptitude in number theory with powerful problems that have concrete examples which
Page 6/13

Read Free Number Theory For Mathematical Contests
reflect the potential and impact of theoretical results. Each chapter focuses on a fundamental concept or result,
reinforced by each of the subsections, with scores of challenging problems that allow you to comprehend number theory
like never before. All students and coaches wishing to excel in math competitions will benefit from this book as will
mathematicians and adults who enjoy interesting mathematics.
The Mathematical Olympiad examinations, covering the USA Mathematical Olympiad (USAMO) and the International
Mathematical Olympiad (IMO), have been published annually by the MAA American Mathematics Competitions since
1976. The IMO is the world mathematics championship for high school students. It takes place annually in a different
country. The IMO competitions help to discover, encourage and challenge mathematically gifted young people all over
the world. The USAMO and the Team Selection Test (TST) are the last two stages of the selection process leading to
representing the United States of America in the IMO. The preceding examinations are the AMC 10 or AMC 12 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 these
competitions provides them with the chance to measure themselves against other exceptional students from all over the
world. Editors, Andreescu and Feng provide remarkable solutions developed by the examination committees,
contestants, and experts, during or after the contests. They also provide a detailed report of the 1995-2000 USAMO/IMO
results, and a comprehensive guide to other materials emphasizing advanced problem-solving. 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. A Friendly Mathematics
Competition tells the story of the Indiana College Mathematics Competition (ICMC) by presenting the problems,
solutions, and results of the first 35 years of the ICMC. The ICMC was organized in reaction to the Putnam Exam - its
problems were to be more representative of the undergraduate curriculum, and students could work on them in teams.
Originally participation was originally restricted to the small, private colleges and universities of the state, but was later
opened up to students from all of the schools in Indiana. The competition was quickly nicknamed the ""Friendly""
Competition because of its focus on solving mathematical problems, which brought faculty and students together, rather
than on the competitive nature of winning. Organized by year, the problems and solutions in this volume present an
excellent archive of information about what has been expected of an undergraduate mathematics major over the past 35
years. With more than 245 problems and solutions, the book is also a must buy for faculty and students interested in
problem-solving. The index of problems lists problems in: Algebraic Structures; Analytic Geometry, Arclength, Binomial
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Coefficients, Derangements, Differentiation, Differential Equations, Diophantine Equations, Enumeration, Field and Ring
Theory, Fibonacci Sequences, Finite Sums, Fundamental Theorem of Calculus Geometry, Group Theory, Inequalities,
Infinite Series, Integration, Limit Evaluation, Logic, Matrix Algebra, Maxima and Minima Problems, Multivariable Calculus,
Number Theory, Permutations, Probability, Polar Coordinates, Polynomials, Real Valued Functions Riemann Sums,
Sequences, Systems of Equations, Statistics, Synthetic Geometry, Taylor Series, Trigonometry, and Volumes.
Elementary School Math Contests contains over 500 challenging math contest problems and detailed step-by-step
solutions in Number Theory, Algebra, Counting & Probability, and Geometry. The problems and solutions are
accompanied with formulas, strategies, and tips.This book is written for beginning mathletes who are interested in
learning advanced problem solving and critical thinking skills in preparation for elementary and middle school math
competitions.
The math challenge curriculum textbook series is designed to help students learn the fundamental mathematical
concepts and practice their in-depth problem solving skills with selected exercise problems. Ideally, these textbooks are
used together with Areteem Institute's corresponding courses, either taken as live classes or as self-paced classes.
According to the experience levels of the students in mathematics, the following courses are offered: Fun Math Problem
Solving for Elementary School (grades 3-5) Algebra Readiness (grade 5; preparing for middle school) Math Challenge I-A
Series (grades 6-8; intro to problem solving) Math Challenge I-B Series (grades 6-8; intro to math contests e.g. AMC 8,
ZIML Div M) Math Challenge I-C Series (grades 6-8; topics bridging middle and high schools) Math Challenge II-A Series
(grades 9+ or younger students preparing for AMC 10) Math Challenge II-B Series (grades 9+ or younger students
preparing for AMC 12) Math Challenge III Series (preparing for AIME, ZIML Varsity, or equivalent contests) Math
Challenge IV Series (Math Olympiad level problem solving) These courses are designed and developed by educational
experts and industry professionals to bring real world applications into the STEM education. These programs are ideal for
students who wish to win in Math Competitions (AMC, AIME, USAMO, IMO, ARML, MathCounts, Math League, Math
Olympiad, ZIML, etc.), Science Fairs (County Science Fairs, State Science Fairs, national programs like Intel Science
and Engineering Fair, etc.) and Science Olympiad, or purely want to enrich their academic lives by taking more
challenges and developing outstanding analytical, logical thinking and creative problem solving skills. In Math Challenge
II-B, students learn and practice in areas such as algebra and geometry at the high school level, as well as advanced
number theory and combinatorics. Topics include polynomials, inequalities, special algebraic techniques, trigonometry,
triangles and polygons, collinearity and concurrency, vectors and coordinates, numbers and divisibility, modular
arithmetic, residue classes, advanced counting strategies, binomial coefficients, and various other topics and problem
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solving techniques involved in math contests such as the American Mathematics Competition (AMC) 10 and 12, ARML,
beginning AIME, and Zoom International Math League (ZIML) Junior Varsity and Varsity Divisions. The course is divided
into four terms: Summer, covering Algebra Fall, covering Geometry Winter, covering Combinatorics Spring, covering
Number Theory The book contains course materials for Math Challenge II-B: Geometry. We recommend that students
take all four terms. Each of the individual terms is self-contained and does not depend on other terms, so they do not
need to be taken in order, and students can take single terms if they want to focus on specific topics. Students can sign
up for the course at https: //classes.areteem.org for the live online version or at https: //www.edurila.com for the selfpaced version.
For the Rising Math Olympians contains over 500 examples and brand-new problems in Number Theory, Algebra,
Counting & Probability, and Geometry that are frequently tested in math competitions. Each chapter contains concepts
with detailed explanations, examples with step-by-step solutions, and review problems to reinforce the students'
understanding. This book is written for beginning mathletes who are interested in learning advanced problem solving and
critical thinking skills in preparation for elementary and middle school math competitions. For the past three years, Jesse
has served as an assistant coach for his former middle school math team and the curriculum director for the Maui Math
Circle. In 2016, three of his students finished in the top 10 in the Hawaii State Mathcounts Competition. This book
consists of the top 20 math concepts that he used to train his students.
In China, lots of excellent students who are good at maths take an active part in various maths contests and the best six
senior high school students will be selected to form the IMO National Team to compete in the International Mathematical
Olympiad. In the past ten years China's IMO Team has achieved outstanding results — they have won the first place
almost every year. The author is one of the senior coaches of China's IMO National Team, whose students have won
many gold medals many times in IMO. This book is part of the Mathematical Olympiad Series which discusses several
aspects related to maths contests, such as algebra, number theory, combinatorics, graph theory and geometry. This
book will, in an interesting problem-solving way, explain what probability theory is: its concepts, methods and meanings;
particularly, two important concepts — probability and mathematical expectation (briefly expectation) — are emphasized. It
consists of 65 problems, appended by 107 exercises and their answers.
Appealing to everyone from college-level majors to independent learners, The Art and Craft of Problem Solving, 3rd
Edition introduces a problem-solving approach to mathematics, as opposed to the traditional exercises approach. The
goal of The Art and Craft of Problem Solving is to develop strong problem solving skills, which it achieves by encouraging
students to do math rather than just study it. Paul Zeitz draws upon his experience as a coach for the international
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mathematics Olympiad to give students an enhanced sense of mathematics and the ability to investigate and solve
problems.
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.
Problems of Number Theory in Mathematical CompetitionsWorld Scientific
This is a challenging problem-solving book in Euclidean geometry, assuming nothing of the reader other than a good deal
of courage. Topics covered included cyclic quadrilaterals, power of a point, homothety, triangle centers; along the way
the reader will meet such classical gems as the nine-point circle, the Simson line, the symmedian and the mixtilinear
incircle, as well as the theorems of Euler, Ceva, Menelaus, and Pascal. Another part is dedicated to the use of complex
numbers and barycentric coordinates, granting the reader both a traditional and computational viewpoint of the material.
The final part consists of some more advanced topics, such as inversion in the plane, the cross ratio and projective
transformations, and the theory of the complete quadrilateral. The exposition is friendly and relaxed, and accompanied by
over 300 beautifully drawn figures. The emphasis of this book is placed squarely on the problems. Each chapter contains
carefully chosen worked examples, which explain not only the solutions to the problems but also describe in close detail
how one would invent the solution to begin with. The text contains a selection of 300 practice problems of varying
difficulty from contests around the world, with extensive hints and selected solutions. This book is especially suitable for
students preparing for national or international mathematical olympiads or for teachers looking for a text for an honor
class.
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.
The book provides a self-contained introduction to classical Number Theory. All the proofs of the individual theorems and the
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solutions of the exercises are being presented step by step. Some historical remarks are also presented. The book will be directed
to advanced undergraduate, beginning graduate students as well as to students who prepare for mathematical competitions (ex.
Mathematical Olympiads and Putnam Mathematical competition).
In China, lots of excellent maths students take an active interest in various maths contests and the best six senior high school
students will be selected to form the IMO National Team to compete in the International Mathematical Olympiad. In the past ten
years China's IMO Team has achieved outstanding results — they won the first place almost every year. The author is one of the
coaches of China's IMO National Team, whose students have won many gold medals many times in IMO. This book is part of the
Mathematical Olympiad Series which discusses several aspects related to maths contests, such as algebra, number theory,
combinatorics, graph theory and geometry. The book elaborates on Geometric Inequality problems such as inequality for the
inscribed quadrilateral, the area inequality for special polygons, linear geometric inequalities, etc.
The math challenge curriculum textbook series is designed to help students learn the fundamental mathematical concepts and
practice their in-depth problem solving skills with selected exercise problems. Ideally, these textbooks are used together with
Areteem Institute's corresponding courses, either taken as live classes or as self-paced classes. According to the experience
levels of the students in mathematics, the following courses are offered: Fun Math Problem Solving for Elementary School (grades
3-5) Algebra Readiness (grade 5; preparing for middle school) Math Challenge I-A Series (grades 6-8; intro to problem solving)
Math Challenge I-B Series (grades 6-8; intro to math contests e.g. AMC 8, ZIML Div M) Math Challenge I-C Series (grades 6-8;
topics bridging middle and high schools) Math Challenge II-A Series (grades 9+ or younger students preparing for AMC 10) Math
Challenge II-B Series (grades 9+ or younger students preparing for AMC 12) Math Challenge III Series (preparing for AIME, ZIML
Varsity, or equivalent contests) Math Challenge IV Series (Math Olympiad level problem solving) These courses are designed and
developed by educational experts and industry professionals to bring real world applications into the STEM education. These
programs are ideal for students who wish to win in Math Competitions (AMC, AIME, USAMO, IMO, ARML, MathCounts, Math
League, Math Olympiad, ZIML, etc.), Science Fairs (County Science Fairs, State Science Fairs, national programs like Intel
Science and Engineering Fair, etc.) and Science Olympiad, or purely want to enrich their academic lives by taking more
challenges and developing outstanding analytical, logical thinking and creative problem solving skills. Math Challenge II-A is for
students who are preparing for the American Mathematics Competition 10 (AMC 10) contest. Students are required to have
fundamental knowledge in Algebra I, Geometry, Basic Number Theory and Counting and Probability up to the 10th grade level.
Topics include polynomials, inequalities, special algebraic techniques, triangles and polygons, collinearity and concurrency,
vectors and coordinates, numbers and divisibility, modular arithmetic, advanced counting strategies, binomial coefficients,
sequence and series, and various other topics and problem solving techniques involved in math contests such as the AMC 10,
advanced MathCounts, American Regions Math League (ARML), and Zoom International Math League (ZIML) Division H and
Junior Varsity Division. The course is divided into four terms: Summer, covering Algebra Fall, covering Geometry Winter, covering
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Combinatorics Spring, covering Number Theory The book contains course materials for Math Challenge II-A: Number Theory. We
recommend that students take all four terms. Each of the individual terms is self-contained and does not depend on other terms,
so they do not need to be taken in order, and students can take single terms if they want to focus on specific topics. Students can
sign up for the course at https: //classes.areteem.org for the live online version or the self-paced version.
The importance of mathematics competitions has been widely recognised for three reasons: they help to develop imaginative
capacity and thinking skills whose value far transcends mathematics; they constitute the most effective way of discovering and
nurturing mathematical talent; and they provide a means to combat the prevalent false image of mathematics held by high school
students, as either a fearsomely difficult or a dull and uncreative subject. This book provides a comprehensive training resource for
competitions from local and provincial to national Olympiad level, containing hundreds of diagrams, and graced by many lighthearted cartoons. It features a large collection of what mathematicians call "beautiful" problems - non-routine, provocative,
fascinating, and challenging problems, often with elegant solutions. It features careful, systematic exposition of a selection of the
most important topics encountered in mathematics competitions, assuming little prior knowledge. Geometry, trigonometry,
mathematical induction, inequalities, Diophantine equations, number theory, sequences and series, the binomial theorem, and
combinatorics - are all developed in a gentle but lively manner, liberally illustrated with examples, and consistently motivated by
attractive "appetiser" problems, whose solution appears after the relevant theory has been expounded. Each chapter is presented
as a "toolchest" of instruments designed for cracking the problems collected at the end of the chapter. Other topics, such as
algebra, co-ordinate geometry, functional equations and probability, are introduced and elucidated in the posing and solving of the
large collection of miscellaneous problems in the final toolchest. An unusual feature of this book is the attention paid throughout to
the history of mathematics - the origins of the ideas, the terminology and some of the problems, and the celebration of
mathematics as a multicultural, cooperative human achievement. As a bonus the aspiring "mathlete" may encounter, in the most
enjoyable way possible, many of the topics that form the core of the standard school curriculum.
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
Page 12/13

Read Free Number Theory For Mathematical Contests
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 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.
In China, lots of excellent maths students take an active interest in various maths contests and the best six senior high school
students will be selected to form the IMO National Team to compete in the International Mathematical Olympiad. In the past ten
years China's IMO Team has achieved outstanding results — they won the first place almost every year. The authors are coaches
of China's IMO National Team, whose students have won many gold medals many times in IMO. This book is part of the
Mathematical Olympiad Series which discusses several aspects related to maths contests, such as algebra, number theory,
combinatorics, graph theory and geometry. The book explains many basic techniques for proving inequalities such as direct
comparison, method of magnifying and reducing, substitution method, construction method, and so on.
The New Mexico Mathematics Contest for high-school students has been held annually since 1966. Each November, thousands of
middle- and high-school students from all over New Mexico converge to battle with elementary but tricky math problems. The 200
highest-scoring students meet for the second round the following February at the University of New Mexico in Albuquerque where
they listen to a prominent mathematician give a keynote lecture, have lunch, and then get down to round two, an even more
challenging set of mathematical mind-twisters. Liong-shin Hahn was charged with the task of creating a new set of problems each
year for the New Mexico Mathematics Contest, 1990-1999. In this volume, Hahn has collected the 138 best problems to appear in
these contests over the last decades. They range from the simple to the highly challenging--none are trivial. The solutions contain
many clever analyses and often display uncommon ingenuity. His questions are always interesting and relevant to teenage
contestants. Young people training for competitions will not only learn a great deal of useful mathematics from this book but, and
this is much more important, they will take a step toward learning to love mathematics.
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