
“Surely the best way to wake up a student is to present an intriguing 
mathematical game, puzzle, magic trick, joke, paradox, model, limerick, ... .”

—Martin Gardner, Introduction to Mathematical Carnival

Festival activities are designed to open doors to higher mathematics  
for students in grades K–12. Visit www.JRMF.org for more information  

about Julia Robinson Mathematics Festivals.

Compiled by Nancy Blachman, Founder, Julia Robinson Mathematics Festival.

Book 6

Martin Gardner’s Brain Teasers

Squaring Puzzles
by Gord Hamilton, MathPickle.com

Skyscrapers
by Conceptis and Peter Liljedahl

The Julia Robinson Mathematics Festival really gets it right. Usually the best parts of mathematics are kept
away from the public, as if you needed to be a mathematician to get to the fun stuff! It's refreshing to see a
festival that brings this stuff to light, and in such a relaxed atmosphere. If you're lucky enough to have a Julia
Robinson Mathematics Festival near you, don't miss it!
It's the best math party around.

Vi Hart, Recreational Mathemusician
youtube.com/user/ViHart

I’m not that good in math class, but this got me
excited. I tried something really difficult. I saw
an adult stuck at the same problem.

Lindsey
Grade 6

I liked working together with my friends. The
teacher at the table didn’t help us much. We
did this ourselves.

Connor
Grade 3

If you are interested in volunteering, organizing or hosting a Festival,
email us at info@jrmf.org.

Compiled by Neha Aluwalia, Neel Surya, Maya Sissoko, and Nancy Blachman

Julia Robinson
(1919 - 1985)
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1. The Hole Truth: Imagine heating a metal ring enough so 
it expands. What happens to the hole—does it get bigger, 
smaller or stay the same size?

2. Dress Rehearsal: Imagine that you are wearing a standard 
long-sleeved sweater.  Your wrists are then tied together 
with a piece of rope.  Figure out how to take off your 
sweater, turn it inside-out, and put it 
back on again! You can’t untie or cut 
the rope, of course.

3. Triangles: What angle is made by the 
two red lines drawn on the two sides 
of this cube?

4. Funny Fold: A large capital letter has been cut from  
a sheet of paper and given a single fold. Of course the 
letter could have been an L, but that is not what was cut 
out. What letter is it?

Here are great brain teasers popularized by prolific and influential writer  
Martin Gardner, which appeared in his books from The Arrow Book of Brain Teasers 
(Scholastic Book Services, 1959) to My Best Mathematical and Logic Puzzles  
(Dover, 1994). Several of the images are courtesy of ThinkFun/Puzzles.com. 

A basic knowledge of mathematics, logic and physics—not to mention a little 
common sense and some fearless experimentation—will enable you to solve 
them all correctly.

But be careful: each of these comes with its own “Aha!” moment, that wonderful 
realization that comes when making a breakthrough on a problem that seemed 
challenging just a bit earlier. Several of these brain teasers naturally lead to further 
exploration for those who are curious. 

The number (or name) we’ve assigned to each problem may provide a clue  
as to how to figure it out.

Martin Gardner’s Top Brain Teasers
(and a simple unsolved question!) 

compiled by Colm Mulcahy
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5. Five Easy Pieces: Cut up a  
7 by 7 square as shown on  
the left, to get five pieces. Re-
arrange these five pieces in the 
manner shown on the right. It 
seems that a hole appears in the 
center of the square! The square 
on the left is made up of 49 
smaller squares, and the square 
on the right has only 48 small squares.  
Which small square has vanished and  
where did it go? 

6. Sixes and Sevens: Four golf balls can 
be placed so that each ball touches the 
other three, whereas five quarters can 
be arranged so that each coin touches the other four.

Arrange six cylinders, e.g., pencils, so that they all touch each other.  
Now repeat for seven pencils! Bonus: Can seven infinite pencils—ones 
that stretch forever in both directions—be arranged so that each  
touches all the others? (Very hard, this was only solved in 2013.) 

Open problem: Magic squares are arrays of distinct numbers whose rows, columns 
and diagonals add to the same total. In 1996, Martin Gardner offered $100 for the 
answer to the question: does there exist a 3 by 3 magic square all of whose entries 
are themselves perfect squares? We still don’t know the answer. Leonhard Euler 
had already found a 4 by 4 example back in 1770, shown on the left here.  

In 1997, Lee Sallows found the “close but no cigar” 3 by 3 square of squares  
on the right.
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Curiously, despite Martin’s reputation as a puzzle master, he didn’t see himself as a 
good puzzle solver or as a puzzle creator, but rather as a conduit for sharing puzzles 
conceived (or passed on) by others. In 2009, he told John Tierney of the New York 
Times, “The number of puzzles I’ve invented you can count on your fingers,”  
which was probably an underestimate, but his observation is at least partially true. 
He generally credited the inventors and true sources of the wonders he wrote about, 
when known.
The great majority of the puzzles that Martin wrote about were logical, mathematical 
or scientific in some way, but he also loved visual and wordplay challenges. Over 
60 of his puzzles can be found online at puzzles.com/puzzleplayground/Authors/
MartinGardner.htm.

Martin is most famously associated with the puzzles posed in his 300-odd  
Scientific American columns, and the 15 resulting books which appeared between 
1959 and 1997. Of course, those columns and books contained much material not  
in the puzzle vein.

The puzzles that Martin featured in the Scientific American columns ranged from 
being merely thought-provoking to linking to deeper concepts. What follows is some 
of the Scientific American spin-offs, which focus on items of particular interest to 
puzzle lovers.

In addition to the 20 main Scientific American books and spin-offs, Martin  
published about 25 other books of puzzles, some 
aimed at children.

Mathematical Puzzles (Crowell, 1961, 12 + 112 pages, 
illustrated by Anthony Ravielli) is broken up in nine 
parts contained 39 puzzles, plus 28 “short and easy” 
items in a final part called Tricky Puzzles. In due course, 
this book resurfaced as Entertaining Mathematical 
Puzzles (Dover, 1986).

In the Introduction, Martin reveals that many of the puzzles had appeared in 
his column “On the Light Side,” which ran in Science World. (He wrote 40 of those 
between February 1957 and May 1959.) The first problem is “The Colored Socks,”  
still doing the rounds today (see New York Times “Numberplay”). Next up is “Weighty 
Problem,” a variation of which can be found at www.puzzles.com. Other evergreen 
classics such as “The Bicycles and the Fly,” “Corner to Corner” (see “Rectangle Around”), 
“Outside or Inside” (see “In ‘n” Out”), and “Six Numbers” appear, alongside Paul Curry’s 
vanishing area squares, Möbius band 
surprises, and truth tellers and liars. 

Two of Martin’s most popular puzzle 
books were Aha! Insight (Scientific 
American/W. H. Freeman, 1978, 8 + 179 
pages, illustrated by Jim Glen and Felix 

Martin Gardner’s Scientific American Puzzle Collections
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Cooper), and aha! Gotcha: Paradoxes to puzzle and delight (W. H. Freeman, 1982, 10 
+ 164 pages,  illustrated by Jim Glen, Ray Salmon, and Scott Kim), later updated and 
combined as Aha! Gotcha Aha! Insight (MAA, 2006).

The origin of the material in these books is explained in Fernando Q. Gouvêa’s 
review at MAA.org, “In the mid-1970s, Martin Gardner and Robert Tappay came up 
with the idea of producing filmstrips for use in high school classrooms, one about 
mathematical paradoxes and one about mathematical problems that can be solved 
easily provided one has just the right insight. The strips featured illustrations by  
Jim Glen; they were marketed as ‘The Paradox Box’ and ‘The Aha! Box.’

“Of course, what Gardner and Tappay didn’t realize (hardly anyone did, at the time) 
was the filmstrip was already dead, about to be replaced by fancier technologies 
such as video. So the two ‘boxes’ were transformed into books.”

Aha! Insight is perhaps the most sophisticated of Martin’s puzzle books. Many 
classic puzzles reappear wrapped up in inventive new storylines—followed  
immediately by solutions—before generalizations are suggested, and detailed  
analysis is presented.

Aha! Gotcha: Paradoxes to puzzle and delight is divided into six chapters (Logic, 
Number, Geometry, Probability, Statistics, and Time). It contains 
80 headscratchers ranging from all Cretans are liars, truth tellers 
and liars scenarios, infinity, and vanishing leprechauns, to the 
gambler’s fallacy, Pascal’s wager, and Newcomb’s paradox. 

My Best Mathematical and Logic Puzzles (Dover, 1994, 8 + 82 
pages), contains 66 items, and is one of Martin’s best-known 
collections.

In his Introduction, he writes: “During the twenty-five years 
that I had the great privilege of writing the Mathematical Games 
column in Scientific American, my practice was to devote a  
column, about every six months, to what I called short problems  
or puzzles... the puzzle columns were reprinted in book collections.

Most of the problems in this book are selected from the first three collections. The last 
12 puzzles are selected from two articles I contributed to Games magazine.”

For more about Martin Gardner’s puzzle books, visit martin-gardner.org/ 
PuzzleBooks.html.

Colm Mulcahy created Martin Gardner’s Top Ten Brain Teasers for Celebration of Mind 
(www.celebrationofmind.org), an educational outreach initiative of Gathering 4 
Gardner (www.gathering4gardner.org), a 501(c)(3) non-profit corporation. It inspires 
and celebrates the minds of the young (and young at heart) by engaging them with fun  
mathematical explorations—and transformative “Aha!” moments—in the playful spirit 
of prolific and influential writer Martin Gardner.  Celebration of Mind is a fresh approach 
to STEM education that is captivating new generations of students and cultivating in 
them a love of lifelong learning.
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For more mathematical puzzles, visit...

NRICH promotes the learning of 
mathematics through problem solving. 
NRICH provides engaging problems, 
linked to the curriculum, with support 
for teachers. (Grades K-12) 
nrich.maths.org

Dan Meyer has created 
problems and videos to 
inspire students to solve 
problems. (Grades 4-12)
blog.mrmeyer.com/
starter-pack

Galileo.org strives to inspire 
a passion for learning. 
(Grades K-12)
galileo.org/classroom-examples/
math/math-fair-problems

Wild Maths is mathematics without 
bounds. Visitors are free to roam 
and develop as  mathematicians. 
(Grades K-12) wild.maths.org

Youcubed’s main goal is to inspire, educate, and 
empower teachers of mathematics, by providing 
accessible and practical materials. 
(Grades K-12) youcubed.stanford.edu/tasks

A resource for educators passionate 
about improving students’ 
mathematics learning and 
performance. (Grades K-12)
insidemathematics.org

Cool math 
problems that 
are beautiful and
thought provoking. 
Favorite lessons
and complex problems. 
(Grades K-6)
mathforlove.com/lesson-plan/

Interactive 
mathematics 

miscellany 
and  puzzles.

(Grades 1-Adult)
cut-the-knot.org

Math Central 
is an 
award-winning 
website with 
investigations for
 teachers and students. 
(Grades 7-12)
mathcentral.uregina.ca/mp

On the NY Times website, 
Numberplay generally presents 
mathematical and/or logical 
puzzles and problems. 
(Grades 5-Adult) 
nytimes.com/column/
numberplay

Brilliant's problems are created by people all 
over the world. Members learn how to solve 
problems by engaging in a vibrant community. 
(Grades 2-Adult) brilliant.org

The Grabarchuk family produces puzzles for websites, mobile devices, 
and books. (Grades 4-12) GrabarchukPuzzles.com

While a standard textbook cannot 
adapt to each individual learner, 
expii.com was created to do just 
that. (Grades 5-12) expii.com and 
expii.com/solve

Alex Bellos’ 
Monday Puzzle. 
(Grades 5-Adult)

 www.theguardian.com/
science/series/

alex-bellos-monday-puzzle

Gord Hamilton has a passion 
for getting students to realize 
that mathematics is beautiful. 

(Grades K-12)
MathPickle.com

minds 
Empowering

through play. 
(Grades K -12)
thinkfun.com

MathsChallenge.net is a 
website dedicated to the 
puzzling world of mathematics. 
(Grades 4-Adult) 
MathsChallenge.net

Project Euler offers for free 
engaging computation problems 
that will require more than just 
mathematical insights to solve. 
(Grades 5-Adult)  projecteuler.net

G4G features puzzles, games, magic 
tricks, and crafts.  (Grades K-Adult)
celebrationofmind.org/
puzzles-games

Explore the richness and beauty 
of mathematics through puzzles 

and problems that encourage 
collaborative and creative 

problem-solving.
(Grades K-12)

 jrmf.org

nytimes.com/column/numberplay




