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william lowell putnam mathematical competition problems and solutions represent one of the most prestigious
and challenging collections of mathematical problems available to undergraduate students in North America.
This article explores the significance of the William Lowell Putnam Mathematical Competition, highlighting the
nature of its problems, the strategies involved in solving them, and the resources available for learners and
educators alike. Through an in-depth examination of problem types and solution methodologies, readers will
gain insights into the competition's rigorous standards and the intellectual skills required to excel.
Additionally, this article provides guidance on how to approach these problems effectively and discusses the
benefits of studying past problems and solutions. The detailed overview aims to support students preparing for
the competition as well as instructors who seek to enrich their mathematical curricula. The sections below
will cover the history and importance of the competition, the structure and difficulty of its problems,
approaches to solutions, and recommended resources for practice.

Overview of the William Lowell Putnam Mathematical Competition

Characteristics of Putnam Problems

Strategies for Solving Putnam Problems

Resources for Practice and Study

Benefits of Engaging with Putnam Problems and Solutions

Overview of the William Lowell Putnam Mathematical Competition

The William Lowell Putnam Mathematical Competition is an annual contest designed to challenge and identify
outstanding mathematical talent among undergraduate students in the United States and Canada. Established
in 1938, it has since become a hallmark of mathematical excellence, attracting thousands of participants each
year. The competition consists of a rigorous two-session exam, each session lasting three hours and featuring
six problems. These problems cover a wide range of mathematical topics, requiring creativity, deep
understanding, and advanced problem-solving skills. The competition is administered by the Mathematical
Association of America (MAA), and its results are highly regarded within the academic and professional
mathematics communities.

Historical Context and Significance

The Putnam Competition was named after William Lowell Putnam, a Boston banker and philanthropist who
wished to encourage mathematical talent at the college level. Over the decades, the contest has evolved into
a significant platform for recognizing mathematical ability and fostering a competitive spirit among students.
Many former Putnam participants have gone on to achieve prominence in mathematics, science, and engineering,
underscoring the competition’s impact on academic and professional trajectories.

Competition Format and Scoring

The contest is structured into two sessions, each containing six challenging problems worth ten points apiece,
for a maximum total score of 120 points. Problems are designed to test ingenuity rather than routine
application of formulas. Scoring is conducted with great care, often with partial credit awarded for



insightful progress toward solutions. The highest scorers are recognized as Putnam Fellows, and additional
awards are given to top teams and individuals.

Characteristics of Putnam Problems

William Lowell Putnam mathematical competition problems and solutions are renowned for their originality,
depth, and difficulty. These problems span multiple areas of mathematics, including algebra, number theory,
combinatorics, geometry, and analysis. The unique style of Putnam problems emphasizes creative reasoning,
clever insights, and elegant solutions rather than brute-force computation.

Types of Problems

Putnam problems vary widely in topic and scope, but typically require a blend of advanced undergraduate
knowledge and inventive thinking. Common problem categories include:

Algebra: Problems involving polynomial equations, inequalities, and abstract algebraic structures.

Number Theory: Questions about divisibility, primes, modular arithmetic, and integer properties.

Combinatorics: Counting problems, graph theory, and discrete structures requiring enumeration or proof
techniques.

Geometry: Classical Euclidean geometry, coordinate geometry, and problems involving geometric
constructions and proofs.

Analysis: Real and complex analysis problems involving sequences, series, limits, and functions.

Problem Difficulty and Solution Style

The difficulty of Putnam problems ranges from challenging yet approachable to exceptionally complex. While
some problems may be solved by advanced undergraduates with strong preparation, others demand profound
mathematical insight and creativity. Solutions typically favor brief, elegant arguments, and the competition
rewards ingenuity and clarity. Unlike typical textbook problems, Putnam questions often require novel
approaches and a deep understanding of underlying mathematical principles.

Strategies for Solving Putnam Problems

Successfully tackling William Lowell Putnam mathematical competition problems and solutions requires a
strategic approach grounded in both mathematical skill and problem-solving methodology. Effective strategies
help participants navigate the complexity of the problems and maximize their performance under time constraints.

Understanding the Problem

Before attempting solutions, thoroughly reading and analyzing the problem statement is essential. Key elements
include identifying known quantities, unknowns, and conditions. Restating the problem in one’s own words and
considering special cases or simpler versions can reveal insights or patterns that guide the solution process.



Developing a Solution Plan

After understanding the problem, formulating a plan involves selecting relevant mathematical tools and
methods. Common techniques include:

Proof by contradiction or contraposition

Mathematical induction

Constructive algorithms or examples

Exploiting symmetry or invariants

Applying well-known theorems or lemmas

Breaking the problem into smaller parts or working backwards from the desired conclusion can also be effective.

Writing Clear and Concise Solutions

Putnam solutions must be presented clearly and rigorously. Conciseness, logical flow, and justification of
every step are imperative. Partial solutions, if coherent and insightful, can earn partial credit, so documenting
progress systematically is beneficial. Practicing writing formal proofs and solution explanations is crucial
for success.

Resources for Practice and Study

Many resources provide access to William Lowell Putnam mathematical competition problems and solutions,
enabling students and educators to engage deeply with the contest’s challenging material. These resources
include collections of past problems, solution manuals, and preparatory books that offer detailed analyses
and hints.

Collections of Past Problems and Solutions

Access to historical Putnam problems and their official solutions is invaluable for preparation. These
collections cover decades of contests and illustrate the evolution of problem styles. Studying these
problems helps familiarize students with typical question formats and solution techniques.

Recommended Study Books

Several authoritative books compile Putnam problems along with comprehensive solutions and commentary.
Examples include:

The William Lowell Putnam Mathematical Competition Problems and Solutions: 1938–1964 – A
foundational collection offering insights into early competition problems.

Putnam and Beyond by Razvan Gelca and Titu Andreescu – A modern text that expands the scope beyond
Putnam problems, emphasizing problem-solving skills.

The Art and Craft of Problem Solving by Paul Zeitz – A guide focusing on techniques applicable to
Putnam-level problems.



Online Forums and Study Groups

Engaging with online mathematics communities and study groups can supplement individual study. Discussions
often focus on problem-solving approaches, alternative solutions, and conceptual clarifications. These
collaborative environments encourage peer learning and provide motivational support.

Benefits of Engaging with Putnam Problems and Solutions

Working through William Lowell Putnam mathematical competition problems and solutions offers numerous
educational and intellectual benefits. Beyond competition preparation, the experience cultivates advanced
analytical skills, logical reasoning, and creative thinking.

Enhancement of Mathematical Thinking

Regular exposure to challenging problems sharpens problem-solving abilities and deepens understanding of
mathematical concepts. The process encourages learners to explore multiple solution paths and develop
flexibility in approaching complex questions.

Preparation for Advanced Studies and Careers

Success in the Putnam Competition is often a predictor of future achievement in graduate studies and
professional fields involving mathematics. The discipline and skills developed through Putnam problems are
applicable in research, engineering, computer science, and finance.

Recognition and Academic Opportunities

High performers in the competition gain recognition that can enhance academic resumes and open doors to
scholarships, internships, and prestigious programs. The competition’s reputation underscores the value of
participating and excelling in this rigorous mathematical challenge.

Frequently Asked Questions

What is the William Lowell Putnam Mathematical Competition?

The William Lowell Putnam Mathematical Competition is an annual mathematics competition for undergraduate
students in the United States and Canada, known for its challenging problems that test creative problem-
solving skills.

Where can I find official problems and solutions for the Putnam
Competition?

Official problems and solutions are typically published on the Mathematical Association of America (MAA)
website and in the Putnam Competition archives.

Are Putnam problems suitable for high school students?

Putnam problems are designed for undergraduate students and are quite challenging; however, advanced high
school students with strong mathematical backgrounds may find them stimulating and beneficial.



How can I effectively prepare for the Putnam Competition using past
problems?

To prepare effectively, study past problems and solutions, focus on understanding problem-solving techniques,
practice regularly, and review mathematical theory in areas commonly covered by Putnam problems.

What topics are commonly covered in William Lowell Putnam Competition
problems?

Common topics include algebra, combinatorics, number theory, calculus, and geometry, often requiring creative
and rigorous problem-solving approaches.

Is there a collection of annotated solutions for past Putnam problems?

Yes, various books and online resources offer annotated solutions to past Putnam problems, providing
detailed explanations and insights into problem-solving strategies.

Can I use Putnam problems and solutions for classroom teaching?

Absolutely. Many educators incorporate Putnam problems into their curriculum to challenge students and
develop their critical thinking and problem-solving skills.

How difficult are the Putnam problems compared to typical undergraduate
math exams?

Putnam problems are generally more difficult and require deeper insight than typical undergraduate math exams,
emphasizing creativity and originality in solutions.

Are there online forums or communities to discuss Putnam problems and
solutions?

Yes, platforms like Art of Problem Solving (AoPS) and certain mathematics Stack Exchange communities
provide forums where students and enthusiasts discuss Putnam problems and share solutions.

What role do solutions play in understanding Putnam problems?

Studying solutions helps in understanding the underlying concepts, learning diverse problem-solving techniques,
and developing the ability to approach unfamiliar problems creatively.

Additional Resources
1. The William Lowell Putnam Mathematical Competition 1985–2000: Problems, Solutions, and Commentary
This book offers a comprehensive collection of problems and solutions from the Putnam competition spanning
15 years. It includes detailed commentary that explains the reasoning behind each solution, making it an
excellent resource for students preparing for the competition. The book is ideal for those looking to deepen
their problem-solving skills in advanced undergraduate mathematics.

2. The William Lowell Putnam Mathematical Competition 1938–1964: Problems, Solutions, and Commentary
Covering the early decades of the Putnam competition, this volume provides a historical perspective on problem
styles and difficulty levels. Each problem is accompanied by a thorough solution and insightful commentary,
helping readers understand various problem-solving techniques. It serves as both a preparation tool and a
fascinating look at the evolution of mathematical challenges.



3. Putnam and Beyond: Problems in Undergraduate Mathematics by Razvan Gelca and Titu Andreescu
While not exclusively a Putnam collection, this book contains numerous problems inspired by the competition,
along with other challenging undergraduate questions. It emphasizes creative problem solving and introduces
advanced topics beyond typical coursework. The detailed solutions and hints make it a valuable resource for
serious math students.

4. The William Lowell Putnam Mathematical Competition 2001–2010: Problems, Solutions, and Commentary
This volume compiles a decade of recent Putnam problems, offering readers a chance to tackle contemporary
challenges. The solutions are carefully crafted to illustrate multiple approaches and problem-solving
strategies. Commentary sections provide deeper insight into problem contexts and common pitfalls.

5. Putnam Exam Problems and Solutions: 1965–1984
Focusing on the mid-20th century competitions, this book collects problems and solutions from 20 years of
Putnam exams. It serves as an essential study guide for those interested in the classic problem styles and
mathematical thinking of that era. The clear solutions help build foundational skills required for success in
the competition.

6. Mathematical Reflections: The Putnam Competition from 1985 to 2010
This book reflects on the trends and themes observed in Putnam problems over 25 years. It includes carefully
worked-out solutions and explores the underlying mathematical ideas. Readers gain not only practice but also
an appreciation for the creativity involved in problem design.

7. Putnam and Beyond: A Comprehensive Problem Book in Mathematical Analysis and Algebra
This title focuses on key areas frequently tested in the Putnam competition, such as analysis and algebra. It
offers a wide range of problems along with detailed solutions that emphasize conceptual understanding. The
book is suitable for students aiming to excel in these specific topics within the competition.

8. The Putnam Exam: Problems and Solutions from 1938 to 2018
An extensive compilation covering eight decades of Putnam problems, this book is a treasure trove for math
enthusiasts. It includes all problems with complete solutions, offering a broad spectrum of difficulty levels
and topics. The historical breadth allows readers to observe the evolution of problem-solving approaches.

9. Mastering the William Lowell Putnam Mathematical Competition by R. C. Alperin
This guide provides strategies and insights tailored to excelling in the Putnam competition. Alongside selected
problems and solutions, it discusses time management, problem selection, and psychological preparation. It is an
excellent companion for students looking to maximize their performance in this challenging contest.
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