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THE WILLIAM LOWELL PUTNAM MATHEMATICAL
COMPETITION: A DEEP DIVE INTO PROBLEMS AND
SOLUTIONS

The  William  Lowell  Putnam  Mathematical  Competition,  often
simply  called  the  Putnam  Exam,  stands  as  the  preeminent
undergraduate mathematics competition in North America. For
over  eight  decades,  it  has challenged,  humbled,  and inspired
some of the brightest mathematical minds. While the prestige of
the  competition  is  well-known,  the  real  treasure  lies  in  the
William  Lowell  Putnam  Mathematical  Competition
problems and solutions.  These aren't just tests; they are a
curated  collection  of  mathematical  artistry,  problem-solving
philosophy, and intellectual endurance. This article explores the
nature  of  these  problems,  the  insights  gleaned  from  their
solutions, and how engaging with this material can transform a
student's mathematical maturity.

The Essence of the Putnam
Examination
Administered  annually  on  the  first  Saturday  in  December,  the
Putnam is a six-hour ordeal split into two three-hour sessions.
Participants face twelve problems, each worth ten points, with a
median  score  often  hovering  around  a  single  digit  out  of  a
possible 120. This difficulty is not an oversight; it  is the defining
feature of the competition. The problems are designed not to test
rote  knowledge  of  undergraduate  mathematics,  but  rather  to
evaluate ingenuity,  depth of understanding, and the ability to
synthesize  ideas  from  disparate  fields  like  number  theory,  real
analysis,  combinatorics,  linear  algebra,  and  abstract  algebra.
The  allure  of  the  William  Lowell  Putnam  Mathematical
Competition problems and solutions extends far beyond the
contestants.  Professors  use  them  to  challenge  advanced
students. Self-learners use them as a benchmark for their own
progress. The problems are celebrated for their elegance, often
requiring  a  "Eureka!"  moment  where  a  complex  scenario
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collapses  into  a  simple,  beautiful  proof.

Deconstructing the Problem
Types
After  examining  decades  of  William  Lowell  Putnam
Mathematical Competition problems and solutions, distinct
categories  emerge.  Understanding  these  archetypes  is  the  first
step  toward  effective  preparation.

Combinatorial Conundrums: These problems often feel
approachable because they involve counting, sets, or
games. However, the difficulty lies in finding a clever
invariant or a bijection that simplifies an otherwise
overwhelming state space. Solutions here frequently
involve recursion or the pigeonhole principle applied in non-
obvious ways.
Number Theory Nuances: Putnam number theory is
rarely about heavy computation. Instead, it focuses on
properties of integers, modular arithmetic, and Diophantine
equations. A typical solution might involve a clever
factorization, the use of the Euclidean algorithm in a novel
context, or an analysis of infinite descent.
The Analysis Abyss: Problems in real and complex
analysis test a student's grasp of limits, continuity,
sequences, series, and integration. The solutions often
demand a rigorous epsilon-delta argument or a clever
application of the Mean Value Theorem, the Intermediate

Value Property, or the Cauchy-Schwarz inequality. These
are frequently the problems that separate the top scorers
from the rest.
Algebraic and Geometric Intricacies: These problems
may involve manipulating polynomials, working with
matrices, or proving geometric truths without a coordinate
system. The solutions in this category are often marked by
their symmetry and the aesthetic beauty of their algebraic
manipulations.

The Unmatched Value of
Studying Solutions
Many competitors make the mistake of only trying problems and
checking their score. The true growth happens when one studies
the  official  William  Lowell  Putnam  Mathematical
Competition problems and solutions. The solutions provided
by the Mathematical Association of America (MAA) are not merely
answer  keys;  they  are  pedagogical  masterpieces.  They
demonstrate  how  a  top-tier  mathematician  thinks.
When you study a solution, you are not just learning how to solve
that  specific  problem.  You  are  learning  how  to  approach  a
problem. You see the false starts being discarded, the key insight
being  identified,  and  the  formal  proof  being  constructed.  This
process builds a mental  library of problem-solving techniques.
Over time, a student who diligently studies past solutions begins
to recognize patterns: "Ah, this is a generating function problem,"



William Lowell Putnam Mathematical Competition Problems And Solutions 3

3

or  "This  calls  for  a  double-counting  argument."  This  pattern
recognition is the cornerstone of success on the Putnam.

How to Effectively Use
Putnam Problems and
Solutions
To  truly  benefit  from  the  William  Lowell  Putnam
Mathematical  Competition  problems  and  solutions,  you
need a strategy. Mindless reading of solutions yields little benefit.
Here is a structured approach:

The Deep Struggle: Spend a significant amount of1.
time—at least an hour, often more—struggling with a
problem before looking at the solution. This struggle is
crucial. It primes your brain for the learning that follows.
Even if you make no progress, your mind is working on the
problem, and the solution will have a much greater impact.
The Partial Hint: If you are truly stuck, use the solution as2.
a hint. Read the first line or two. Does it give you a new
direction? Close the book and try again. This simulates the
real test environment where you must generate ideas on
your own.
The Full Analysis: Once you have solved the problem or3.
given it your best effort, read the official solution
thoroughly. Ask yourself: "Why did they start there?" "What

was the key observation?" "Could I have seen that?" Pay
attention to the exposition. The best solutions are not just
correct; they are clear, concise, and elegant.
The Re-Write: Without looking at the solution, write your4.
own version of the proof. This act of reconstruction
solidifies the reasoning in your memory and highlights any
gaps in your understanding. This is the most critical step
for long-term retention.

Navigating the Official
Resources
The  primary  repository  for  William  Lowell  Putnam
Mathematical Competition problems and solutions is
the MAA website and several compiled books. The most
famous  of  these  is  "The  Wil l iam  Lowell  Putnam
Mathematical Competition: Problems and Solutions" series.
These  books  collect  problems  from  specific  decades,  and
they  are  invaluable  resources.  The  solutions  in  these
volumes  are  often  written  by  former  winners  and  top
competitors,  providing  a  high-level  perspective  on  the
material.
For the modern student, digital archives are also available.
Many universities host PDFs of past exams. When searching
for  a  specific  year,  using  terms  like  "Putnam  exam  2020
solutions"  will  yield  results.  However,  be wary of  unofficial
solutions  posted  on  forums.  While  some  are  excellent,
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others may contain errors or use overly complex methods.
The  official  MAA  solutions  are  the  gold  standard  for
accuracy  and  insight.

The Psychological Aspect
of the Competition
Engaging  with  William Lowell  Putnam Mathematical
Competition  problems  and  solutions  is  as  much  a
psychological  journey  as  it  is  an  intellectual  one.  The
feeling of being utterly baffled by a problem for hours, only
to  have  the  solution  reveal  a  simple,  elegant  trick,  is
humbling. This process teaches resilience and intellectual
humility. It forces you to accept that struggle is part of the
learning process, not a sign of failure.
Many top scorers describe the competition as an addiction.
The  dopamine  hit  of  finally  cracking  a  difficult  problem  is
immense. The solutions provide a roadmap for that feeling,
showing you the path that the solver took. By following that
path repeatedly, you train your own mind to look for those
hidden pathways. The competition is not about being born
smart;  it  is  about  learning  how  to  think  deeply  and
persistently.

Putnam Beyond the
Competition
The skills developed by studying William Lowell Putnam
Mathematical  Competition  problems  and  solutions
have profound applications beyond the exam itself.  The
ability  to  break  down  a  complex  problem  into  its
fundamental components, to identify hidden assumptions,
and to construct a rigorous logical argument is invaluable in
any STEM field. Graduate schools in mathematics look very
favorably  on  strong  Putnam  performance  because  it
indicates research potential. Even in software engineering
and  quantitative  finance,  the  problem-solving  discipline
honed  by  the  Putnam  is  highly  sought  after.
Furthermore,  the  problems  themselves  are  often
springboards for deeper research. A Putnam problem might
be a special case of a theorem in algebraic topology or a
lemma used in a famous proof. By studying the problems,
you  are  touching  on  deep  mathematical  truths,  often
presented in a deceptively simple disguise. The solutions
often cite  these connections,  providing a gateway for  a
student to explore more advanced mathematics.
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Conclusion
The  Will iam  Lowell  Putnam  Mathematical
Competition problems and solutions  represent  more
than just a test of mathematical skill; they are a library of
creative thought. They teach us that mathematics is not
merely  calculation,  but  a  creative  endeavor  requiring
intuition,  persistence,  and elegance.  Whether  you are a

seasoned competitor aiming for a top score or a curious
student looking to sharpen your mind, engaging with this
material  is  one  of  the  most  rewarding  intellectual
challenges available. The struggle is real, but the payoff—a
deeper  understanding  of  mathematics  and  your  own
potential—is  immeasurable.  Start  with  a  single  problem,
embrace  the  struggle,  and  let  the  solutions  guide  you
toward mastery.


