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Try out these logic problems! 
 

1. Three ants are sitting at the three corners of an equilateral triangle. Each ant randomly 
picks a direction and starts walking along the edge of the triangle. What is the 
probability that none of the ants collide? 

2. 100 passengers board an airplane with exactly 100 seats. Everyone has a ticket with an 
assigned seat number. However, the first passenger has lost their ticket and takes a 
random seat. Every subsequent passenger attempts to choose their own seat, but takes 
a random seat if theirs is taken. Suppose you are the very last passenger to board the 
plane. What is the probability that you will get your assigned seat? 

3. A town of werewolves and villagers needs to cross a river on the night of the full moon 
with a boat that can carry at most two people. If the werewolves outnumber the 
villagers on either side of the river, the werewolves will eat the villagers. The boat 
cannot cross the river with no one in it (at least one person needs to be inside to row). 
How can we get everyone across the river safely? 

4. Andrew and Brandon are equally good swimmers. Andrew jumps into a river and swims 
x miles with the current and x miles against the current. At the same time, Brandon 
swims 2x miles in a lake with no current. Who finishes first? 

5. Harris is moving and has packed everything he owns into ten unlabeled, identical boxes. 
He needs to find his toothbrush and he knows it is in one of the boxes, but he can't 
remember which one. If he opens boxes at random until he finds his toothbrush, what is 
the expected number of boxes he needs to open before he finds it? 

6. You have two buckets and 100 ping-pong balls, 50 of which are red and 50 of which are 
blue. You get to arrange the balls into the two buckets however you’d like, but each 
bucket needs at least one ball. Your friend will blindly choose one of the two buckets 
and then select a ball at random from the chosen bucket. How can you arrange the balls 
to maximize the probability that your friend chooses a red ball? What probability of 
success do you achieve?  



Factors and Primes

Here are a bunch of interesting problems about factors and primes.

A factor of a whole number divides into it without leaving a remainder.  For example, we can
say that 3 is a factor of 15 because 15/3 = 5 (with no remainder) or because 15 = 3 x 5 (and 
5 is a whole number).

A prime number is a number (greater than 1) whose only factors are 1 and itself.  For 
example, 5 is a prime number (5 = 1 x 5 only) but 6 is not prime (6 = 1 x 6 and 6 = 2 x 3).  
Prime numbers do not break down as a product of two smaller whole numbers.

You can work on these problems by hand.  You may want to use a calculator for some of 
them.  If you took the Primes and Programming class or know some coding, these are also 
great problems where you can write a program to help with your work.

1)  The number 5 has two factors (1 and 5).  The number 10 has four factors (1, 2, 5, and 10).
Find some numbers that have exactly 3 factors.  What do you notice?

2)  The factors of 6 are 1, 2, 3, 6.  If you add up all the factors other than 6 itself, you get:

1 + 2 + 3 = 6
       

So 6 equals the sum of all its factors (not including 6 itself).  Find another number that 
works like this.  These are called perfect numbers !

3)  a.  If p is a prime number, is 2p + 1 always a prime number?  Try some examples.

     b.  If p and 2p + 1 are both prime numbers, then p is called a Germain prime.  These are 
named after the French mathematician Sophie Germain, who studied such numbers 
in the early nineteenth century.  Make a list of the first several Sophie Germain 
primes.

c.  Find the smallest Germain prime that is greater than 100.

    (By the way, it is not known yet whether there are infinitely many Germain primes!)



4)  If a number of the form 2n – 1 is prime, then it is called a Mersenne prime.  For example,

3 is a Mersenne prime because 22 – 1 = 3 and 3 is prime.  These are named after Marin 
Mersenne, a French monk who studied these numbers in the seventeenth century.

a.  Find several Mersenne primes. 
b.  Find the smallest Mersenne number that is not prime.

(It is also not known yet whether there are infinitely many Mersenne primes!)

5)  Remember that perfect numbers are numbers whose factors (except for the number 
itself) add up to that number.  (See problem 2.)

If M is a Mersenne prime, then                                is a perfect number.  Also, any even perfect 

number must be of this form.  (The first sentence was proved by Euclid in the 4th century 
BC while the second was proved by Leonhard Euler in the 18th century – a collaboration 
across more than 2000 years!)

Use this idea to find a few perfect numbers.  Check that your answers actually are perfect
numbers!

6)  Prime numbers that are 2 apart are called twin primes.  For example, 3 and 5 are twin 
primes; and 5 and 7 are twin primes.

Find some more examples of twin primes.  What’s the biggest example you can find?

We think that there there are infinitely many twin primes.  This is called the Twin Prime 
Conjecture.  So far, no one has been able to prove this.  Mathematicians Yitang Zhang, 
James Maynard, and Terence Tao and many others have all worked together in the last 
few years to make progress on this question. 



7)  Start with any whole number.  If the number is even, divide by 2 to get the next number.  
If the number is odd, multiply by 3 and add 1 to get the next number.  Continue this over
and over to make a sequence (“list”) of numbers.

For example, let’s start with 3.  Since 3 is odd, the next number is 3 x 3 + 1 = 10.  Then, 
since 10 is even, the next number is 10/2 = 5.  Continuing on from there, the sequence 
starting with 3 is

3, 10, 5, 16, 8, 4, 2, 1, ...

Work out the sequence starting with each number below.  What do you notice?

6, ...
11, ...
13, ...

Try a few more examples.  What do you notice?

We think that any sequence following these rules always leads to a particular number 
(which you might have noticed in your examples...).  However, no one has been able to 
prove this yet.  When people think something is true but have not proved it, it is called a 
“conjecture.”  This conjecture is called the 3n + 1 conjecture or the Collatz conjecture.  

8)  In 1742, the German mathematician Christian Goldbach observed that every even 
number seems to break up as the sum of two prime numbers.  For example:

4 = 2 + 2
6 = 3 + 3
8 = 3 + 5
10 = 5 + 5
…

Try this out for yourself!  Break up 12, 14, 16, 18, 20, … each into a sum of two primes.  
How high can you go?

People have used computers to check this up to gigantic numbers (up to 4 x 1018, or 4 
with 18 zeros after it !).  We think that this could work for all even numbers, but no one 
has proved it yet.  This is called the Goldbach conjecture.



9)  The pairs of numbers 220 and 284 are pretty special.  The factors of 220 are 1, 2, 4, 5, 10,
11, 20, 22, 44, 55, 110, 220 and

1 + 2 + 4 + 5 + 10 + 11+ 20 + 22 + 44 + 55 + 110 = 284.

Meanwhile, the factors of 284 are 1, 2, 4, 71, 142, 284 and

1 + 2 + 4 + 71 + 142 = 220.

Such pairs of numbers are called amicable numbers.

In the fourteenth century, the Moroccan mathematician Ibn al Bannā  al Marrākushī and ‐ ʾ ‐
the Persian mathematician Kamāl al-Dīn al-Fārisī both discovered that 17296, 18416 are 
amicable numbers.  Calculate the sum of the factors of each number to check that they 
were correct.  (Tip: 47 is a prime factor of 17296; 1151 is a prime factor of 18416.)  

Can you find another amicable pair?

To learn more (after you work on the problems!)

Perfect Numbers: https://en.wikipedia.org/wiki/Perfect_number

Germain primes: https://en.wikipedia.org/wiki/Sophie_Germain_prime

Mersenne primes: https://en.wikipedia.org/wiki/Mersenne_prime

3n + 1 conjecture: https://en.wikipedia.org/wiki/Collatz_conjecture

Twin prime conjecture: https://en.wikipedia.org/wiki/Twin_prime

Goldbach conjecture: https://en.wikipedia.org/wiki/Goldbach%27s_conjecture

Amicable numbers: https://en.wikipedia.org/wiki/Amicable_numbers

Will you prove one of these conjectures?
There is so much math out there waiting to be done!!

https://en.wikipedia.org/wiki/Perfect_number
https://en.wikipedia.org/wiki/Amicable_numbers
https://en.wikipedia.org/wiki/Goldbach's_conjecture
https://en.wikipedia.org/wiki/Twin_prime
https://en.wikipedia.org/wiki/Collatz_conjecture
https://en.wikipedia.org/wiki/Collatz_conjecture
https://en.wikipedia.org/wiki/Mersenne_prime
https://en.wikipedia.org/wiki/Mersenne_prime
https://en.wikipedia.org/wiki/Sophie_Germain_prime


Try this challenge! 

Complete the following Equations using ...But you cannot use any,÷,+,−, ,  , ()× √ !   
numbers.  
 

0 0 0 = 6 
 

1 1 1  = 6 
 

2 2 2  = 6 
 

3 3 3  = 6 

 

4 4 4  = 6 

 

5 5 5  = 6 

 

6 6 6  = 6 

 

7 7 7  = 6 

 

8 8 8  = 6 
 
 

9 9 9  = 6 

 
 



Congratulations Truth, Lies, and Logic students!  
 
Together we’ve explored Truthteller and Liar Puzzles and dipped our toes into several other 
kinds of logical puzzles. Now BEAM is ending, but you leave with every bit of growth you’ve 
done here. Every time you’ve been frustrated and kept going, every time you faced a problem 
that was too hard and made progress anyway, you’ve built your skills and that you take with 
you.  
 
This book is a parting gift… It includes some puzzles you’ve seen before and some new ones. 
Each type of puzzle listed here can be found online, and often there are books of them in stores.  
 
Part 1- Our class together 
 
1.1 Strategies we’ve used 
 
1.2 Other Liar and Truthteller Problems 
 
1.3 Bonus Problems 
 
1.4 Super Bonus Problems 
 
Part 2-Nikoli Puzzles 
 
2.1 Nonograms  
 
2.2 Slitherlink 
 
2.3 Shikaku 
 
2.4 Kakuro 
 
2.5 KenKen Puzzles 
 
Part 3- Other similar puzzle opportunities.  
 
3.1 Other Puzzles--Alphametics and Einstein riddles  
 
3.2 Room Puzzles 
 
3.3 And Beyond!!! 
 
 



Part 1-- Our Class Together 
 
1.1 Our Strategies 
 
What have we learned this summer? Much of what we’ve learned is hard to put into words, but 
here are some of my favorite highlights 
 
Be Contrary, Be Skeptical 
 
One big thing we learned is to question our own logic. If you always ask “am I sure?” “how do I 
know?”, “what if I missed a case?” etc., you will find flawed logic and prevent a lot of mistakes, 
and you’ll also develop much better arguments! 
 
Guess carefully and rarely 
 
Being willing to try things and play around with options when you’re not sure is a great skill! 
However with many logic puzzles, you want to come up with things you’re sure of as much as 
possible. We were careful to keep track of which things we knew for sure and which things were 
only guesses, since you can’t build logic on the guesses. 
 
List all the cases...systematically! 
 
Having a system-a way of organizing your cases (options) is very important! You don’t want to 
miss one. Once you know all the options, you can reason about them. Often we look for places 
where there are only one or two possible cases. (Or only one or two cases that don’t break 
something… see below.) 
 
Process of Elimination 
 
We only had a limited number of options, and sometimes we knew some of them didn’t work… 
when we were lucky, we got down to only one option left! Sometimes there was only one spot 
left where I could put a 7 in a particular row, sometimes there was only one number left that 
could go in a particular box. Either way, we eliminated options til we were let with only one.  
 
Look for contradictions… 
 
It’s tempting to look for options that could work, but I got way more excited when I found 
something that COULDN’T work. If i could make JUST ONE guess and it broke something, then 
I knew that that guess was wrong! Then I can eliminate that case and maybe know something 
for sure! 
 
 



Name: Set: Granville / Calderon

BEAM 2018 Instructors: Halimeda, Will, and Felix

Handout: Bonus Puzzles
Lesson ∞ Truth, Lies, and Logic

From The 2nd Problem Set

Mark each statement a true or false so that the result is consistent.

1. There are exactly four true statements in this list.

2. 5× 6 = 30

3. The number of true statements on this list is even.

4. Statement 1 is true.

5. Statement 1 is false.

6. There are at least three true statements on this list.

7. Statement 6 is false.

From the 3rd Problem Set

(Only one student solved this correctly during the program! Don’t forget that the
students need to know for sure, based only on what they’ve heard, and their own
number, that what they are saying is true)

Dan picks three positive whole numbers that all add to 14. He whispers one to
Aneudy, one to Sherylin, and one to Meagan.

Aneudy says: “I know that Sherylin and Meagan both have different numbers.”
Sherylin says: “That’s funny, I already knew that all three of our numbers are differ-
ent!”
After a pause, Meagan says: “I know what number everyone has!”

What numbers do each of them have?
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From the 4th Problem Set

Here’s a great problem developed by Po-Shen Loh, who runs expii.com. You can find
more great problems at Expii’s website.

Six people are attending a party on a deserted island in an old mansion. They are
in the ballroom which has a wall of floor to ceiling windows that look out over the
water. It is a moonless and stormy night. With a clap of thunder, the lights cut out,
and there is a commotion as everybody stumbles around. Suddenly with a flash of
lightning, the entire room is illuminated, revealing who scurried to the right and left
sides of the ballroom. It goes dark just as quickly, and the guests hear a gunshot. The
lights flicker back on to reveal that Mr. Adler has been shot. He is barely conscious,
lying in the center of the room with a gun next to him.

“If we figure out who was on the left side of the room and who was on the right side,
we can identify the shooter from the gunshot angle,” says Mr. Elliott.

“In the flash of lightning, I saw Mr. Elliott on the opposite side of the room from
me,” says Ms. Burns.

“I saw Mrs. Freeman on the other side from me,” says Mr. Collins.

“I clearly saw Ms. Burns’ face on the other side from me,” says Dr. Davis.

“Mrs. Freeman was on the opposite side from me,” says Mr. Elliott.

“Ms. Burns was on the other side from me,” says Mrs. Freeman.

“Ms. Burns and Mr. Collins were on opposite sides from each other,” gasps Mr.
Adler, as his last words.

Exactly one of them (the shooter) is lying. Everyone else is telling the truth. Who is
the liar?
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From the 5th Problem Set

How many squares (of any size) are there in the grid below?

Suppose it had been an 8× 8 grid. Then how many squares would there have been?

From the 6th Problem Set

This is one of my personal favorite bonus problems :)

A king kidnaps two great wise people and you. These wise people are perfectly
logical. If there is something they can deduce, they will deduce it. The king is going
to challenge your wisdom and logic by making you play a game with hats. There are
five hats: three white hats and two black hats. Each of you will get a hat placed
on your head, and the other two will be hidden. If any of you guesses your own hat
correctly, you will all be set free, but if any of you guess incorrectly, you will all be
put to death! You cannot communicate before or during the challenge, so you must
rely only on your wits.

1. Suppose you look to see the other two people with black hats on their head.
What color can you safely announce is on your head?

2. Suppose that you look to see one of the other people has a black hat, while the
other has a white hat. After a minute, no one has guessed the color of their
hat. What color is your hat?

3. Suppose you look to see both of the other people have white hats. After a few
minutes, no one has guessed the color of their hat. What color is your hat?

3



Name: Set: Granville / Calderon

BEAM 2018 Instructors: Halimeda, Will, and Felix

Handout: Super Bonus: Quiz About This Quiz
Lesson ∞ Truth, Lies, and Logic

Numerical questions

All answers in this section are integers.

1. What is the sum of all the numerical answers (including this one)?

2. How many questions in the true/false section have an answer of True?

3. How many answers are the same as this one (including this one)?

4. What is the average of all the numerical answers (including this one)?

5. What is the answer to question 1 divided by the answer to question 5?

6. What is the answer to this question?

True/False Questions

7. Question 1 has the highest numerical answer.

8. All numerical answers are positive.

9. The answer to question 3 is greater than the answer to question 2.

10. The answer to question 4 is equal to the difference between answers 2 and 3,
minus the product of answers 5 and 3.

1



Name: Set: Granville / Calderon

BEAM 2018 Instructors: Halimeda, Will, and Felix

Handout: Find the Cookies!
Day ∞ Truth, Lies, and Logic

Halimeda’s Horrible and Heart-Wrenching Puzzles

Halimeda has hidden a box of cookies! The cookies are behind a door, but she won’t
tell you which door. Instead, she puts signs on the doors...

1. There are three doors. Halimeda says, “At most one of the signs on the doors
is true.”

Door 1 Door 2 Door 3
The cookies are be-
hind this door

The cookies are not
behind this door

The cookies are not
behind door #1

Where are the cookies?

2. There are three doors. Halimeda says, “At least one of the signs is true, and at
least one is false.”

Door 1 Door 2 Door 3
The cookies are not
behind door #2

The cookies are not
behind this door

The cookies are be-
hind this door

Where are the cookies?

3. There are three doors, and each has two signs! Halimeda says, “No door has
more than one false statement.”

Door 1 Door 2 Door 3
The cookies are not
behind this door

The cookies are
all chocolate chip
cookies

The cookies are not
behind door #1

The cookies are
actually all oatmeal
raisin cookies

The cookies are not
behind this door

The cookies are
really behind door
#2

1



Where are the cookies?

4. There are three doors, and each has two signs! Halimeda says, “One door has
two true statements, one has two false statements, and the last has one of each.”

Door 1 Door 2 Door 3
The cookies are not
behind this door

The cookies are
behind door #2

The cookies are not
behind door #1

The cookies are
actually behind door
#3

The cookies are not
behind this door

The cookies are
really behind door
#1

Where are the cookies?

Those Horrible TAs!

Halimeda’s Logic TAs, Felix and Will, have taken Halimeda’s puzzles and made them
worse! Every sign Felix puts up is the truth, but every sign Will puts up is a lie.

5. There are three doors, and all the signs were written by Will or Felix. This
time, two of the doors have cookies behind them. Which one can you be sure
has them?

Door 1 Door 2 Door 3
There are no cookies
behind this door

There are cookies be-
hind this door

At most one of these
three signs was writ-
ten by Felix

If you can only choose one door, which one is guaranteed to have cookies?

6. There are two doors, and all the signs were written by Will or Felix. Only one
door has cookies.

Door 1 Door 2
The cookies are not
in here

Exactly one of these
two signs was written
by Felix

Where are the cookies?
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7. There are three doors, and all the signs were written by Will or Felix. Only one
door has cookies.

Door 1 Door 2 Door 3
The cookies are be-
hind this door

The cookies are be-
hind this door

At least two of these
signs were written by
Will

Where are the cookies? Who wrote each sign?

8. There are three doors, and all the signs were written by Will or Felix. Only one
door has cookies.

Door 1 Door 2 Door 3
If the cookies are be-
hind door #2, then
the sign on door #2
was written by Felix

If the cookies are be-
hind this door, then
the sign on door #1
was written by Will

The sign on the door
that really has the
cookies was written
by Will

Where are the cookies?

Minions!

Naz and Chrisopher get jealous of Halimeda’s Logic TAs, and they join in. Naz
becomes a minion to Felix: everything Naz writes is true. Christopher becomes a
minion to Will: everything Christopher writes is false.

9. Suppose you see this sign:

Sign 1
This sign was not
written by Naz

Who made the sign?

10. Will wants to make a sign so that someone clever enough can figure out that
she made it. What could she write on it?

11. Suppose you see this sign:

3



Sign 1
This sign was written
by me

What can you tell about who made the sign?

12. You come across two signs; all the signs were written by Will, Felix, Christopher,
or Naz.

Sign 1 Sign 2
Both signs were
written by Will or
Christopher

Neither of these
signs were written by
Christopher or Naz

Who wrote each sign?

13. You come across two signs; all the signs were written by Will, Felix, Christopher,
or Naz.

Sign 1 Sign 2
If this sign was writ-
ten by Felix or Naz,
then Sign 2 was writ-
ten by Will

Sign 1 was written by
Naz

Who wrote each sign?

14. You come across two signs; all the signs were written by Will, Felix, Christopher,
or Naz.

Sign 1 Sign 2
Sign 2 was written by
Naz

Sign 1 was not writ-
ten by Naz

You can’t tell who wrote each sign, but you can tell that at least one of them
was written by Felix! Why?
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15. You come across two signs; all the signs were written by Will, Felix, Christopher,
or Naz.

Sign 1 Sign 2
Sign 2 was written by
Will

Sign 1 was not writ-
ten by Will

You can’t tell who wrote each sign, but you can tell that at least one of them
was written by Christopher! Why?

16. You come across two signs; all the signs were written by Will, Felix, Christopher,
or Naz.

Sign 1 Sign 2
Sign 2 was written by
Naz

Sign 1 was written by
Christopher

You can’t tell who wrote each sign, but you can tell that at least one of them
was written by Felix or Will! Why?

17. You come across two signs next to each other. You read the first one, but you
can’t tell anything about who made the signs. Then you read the second sign,
which has the exact same text written on it, but after reading it, you can tell
that both of the signs must have been written by Felix. What could have been
written on the signs?

18. Do the same puzzle as before, but where this time reading the inscriptions
proves that Will wrote them both.

19. Can you come up with a pair of identical signs where looking at just one doesn’t
prove anything, but looking at both together tells you that either both were
made by Felix or both by Will?

20. You come across two signs labeled Sign 1, and two signs labeled Sign 2. You’re
not sure which Sign 1 goes with which Sign 2:

Sign 1-A Sign 1-B Sign 2-A Sign 2-B
Sign 2 was written by
Will or Christopher

Either Sign 2 was
written by Will or
Christopher, or both
signs were written by
Felix

Sign 1 was written by
Felix or Naz

Sign 1 was written
by either Felix or
Naz, and at least one
of these signs was
written by Naz or
Christopher

Does Sign 1-A go with Sign 2-A or Sign 2-B? Who wrote each of the four signs?

5



Answers

1. Door 2

2. Door 1

3. Door 2

4. Door 3

5. Door 3

6. Door 1

7. Door 3. Will wrote the signs on doors 1 and 2, while Felix wrote the sign on
door 3.

8. Door 1

9. Felix

10. One possibility is, “This sign was made by Christopher.”

11. It must have been made by Felix or Will.

12. Will made Sign 1, while Felix made Sign 2.

13. Felix made Sign 1, while Will made Sign 2.

14. There are two possibilities, or “cases.”

Case 1: If Sign 1 is true, then so is Sign 2. Since Sign 1 is true but not written
by Naz, it was written by Felix. So in this case, Sign 1 was written by Felix.

Case 2: The other possibility is that Sign 1 is false. In this case, Sign 2 must
be true. But since Sign 1 is false, Sign 2 cannot be written by Naz, so it must
have been written by Felix since it is true.

15. We can tell right away that Sign 1 can’t be true, or else Sign 2 would be true
and written by Will. So we know Sign 1 is false.

Now let’s consider two cases: either Sign 1 was written by Christopher, or Sign
1 was written by Will. In either case, we want to prove a sign was written by
Christopher.

Case 1: Sign 1 was written by Christopher. All we’re trying to prove is that a
sign was written by Christopher, so this just works.

Case 2: Sign 1 was written by Will. Then Sign 2 is false, so it must have
been written by Christopher or Will. But since Sign 1 is false, Sign 2 cannot be
written by Will. So Sign 2 is written by Christopher, and again the case works.
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16. You can check that Sign 1 can’t be true, so it must be false. Then if Sign 2 is
true, it was written by Felix. If Sign 2 is false, Sign 1 must have been written
by Will. In either case, we know that a sign was written by either Felix or Will.

17. For example, “these signs were both made by Felix, or at least one was written
by Christopher or Will.”

18. One possibility is, “At least one of these signs was written by Christopher.”

19. A possibility is, “Both of these signs were written by Felix, or at least one was
written by Christopher.”

20. 1-A goes with 2-B, and 1-B goes with 2-A.

1-A was written by Felix. 2-B was written by Will. 1-B and 2-A were both
written by Felix.

7



1.3 Alphametics and Einstein Riddles 
 
We also did some Alphametics (from the book “Sideways Arithmetic From Wayside School”) 
There aren’t great sources for these online, but you can find some if you search!  



Part 2-- Nikoli Puzzles 
 

Nikoli puzzles are puzzles made by a Japanese publishing company called Nikoli Co., Ltd. They 
have come up with many many puzzles. These puzzles often use only logic (rather than fancy 
math concepts from school, or outside knowledge about the world). There are WAAAAY to 
many of those puzzles for me to include them here, but I’ll show you a few of my favorites. You 
can find more of these puzzles at 
 

http://www.nikoli.co.jp/en/puzzles/ 
 

 
2.1 Nonograms 
 
How they work: Nonograms start out as a blank grid. The goal is to color it in, such that each 
row or column has a specific sequence of dark and light squares. For example, if a given row is 
labeled 5,3,2 that means there should be a group of 5 dark squares in a row, then a group of 3 
dark squares in a row, then a group of 2 dark squares in a row. The trick is that we don’t know 
how many light squares go in each slot, so it could look like this: 
 
 

5, 3, 2                    

 
Or like this: 
 

5, 3, 2                    

 
Or like this: 
 

5, 3, 2                    

 
 
 
 
 
 
 
 
 
 

http://www.nikoli.co.jp/en/puzzles/


Or a million other things! The columns also have to work this way, so  a column labeled 1, 6 
could look like this: 
 
 

1 
 
6 

Or this... 1 
 
6 

Or this... 1 
 
6 

     

     

     

     

     

     

     

     

     

     

     

 
The trick is getting both the rows and the columns to work out at the same time. Like with 
KenKen, these can always be figured out with no guessing. And like kenken, too much guessing 
can make you very frustrated.  
 
Also known as: Nonograms have a lot of names! According to Wikipedia, they can be called 
Paint by Numbers, Griddlers, Pic-a-Pix, Picross, PrismaPixels, Pixel Puzzles, Crucipixel, Edel, 
FigurePic, Hanjie, HeroGlyphix, Illust-Logic, Japanese Crosswords , Kare Karala!, Logic Art, Logic 
Square, Logicolor,Logik-Puzzles, Logimage, Oekaki Logic, Oekaki-Mate, Paint Logic, Picture Logic, 
Tsunamii, Paint by Sudoku and Binary  Coloring Books. 
 
Where you can find them:  There are lots of places to find Nonograms… books, websites etc. 
However a few of my favorite online spots are: 
 

www.puzzle- nonograms.com/ 
https://www.griddlers.net/home 
And https://www.griddlers.net/triddlers  (a slight variation) 

 

https://en.wikipedia.org/wiki/Crosswords
https://en.wikipedia.org/wiki/Sudoku
https://en.wikipedia.org/wiki/Binary_code
http://www.puzzle-nonograms.com/
http://www.puzzle-nonograms.com/
http://www.puzzle-nonograms.com/
https://www.griddlers.net/home
https://www.griddlers.net/home
https://www.griddlers.net/home
https://www.griddlers.net/triddlers


 
Examples: 
 

 
 

 
 



 

 



 

 



 

 
 
  



2.2 Slitherlink 
 
How it works:  A slitherlink is a grid of dots with numbers placed within them. The goal is to make 1 
single continuous loop of lines (as shown below) without any crossings or branchings. Each number 
tells you how many lines are around the number. So for example a 2 in a box has two lines around, 
but you don’t know where they are.  
 
A finished slitherlink might look like this: Or like this: 

 
 
Or like this… 

 
Also Known As : Again, I turn to wikipedia. It tells me that Slitherlink are also known as Fences, 
Takegaki, Loop the Loop, Loopy, Ouroboros, Suriza and Dotty Dilemma. 
 
Where you can find them: 
Again, there are many sources. One of my favorites is: www.puzzle-loop.com/ 
Of course, you can also find them at http://www.nikoli.co.jp/en/puzzles/slitherlink.html 



Some Examples: 

 
 

 
 

  



2.3 Shikaku 
 
How it works: Like many Nikoli puzzles this is a grid with numbers in it. The goal here is to divide the 
grid into rectangles. Each rectangle should have exactly one number in it (no rectangles without 
numbers, no rectangles with two numbers). This number should be the number of squares in the 
rectangle, so a rectangle with the number 8 in it should have 8 squares in it (should have an area of 
8 square units). A completed Shikaku is shown below.  
 

 
 
Also Known As:  Wikipedia only gives me two names for this one. It can be called Divide by Squares 
or Divide by Box. I’ve never seen it called anything except Shikaku. 
 
Where you can find them: 

http://www.nikoli.co.jp/en/puzzles/shikaku.html  
www.puzzle- shikaku.com/ 
 

Examples:  
 

 
 
 
 

http://www.nikoli.co.jp/en/puzzles/shikaku.html
http://www.puzzle-shikaku.com/
http://www.puzzle-shikaku.com/
http://www.puzzle-shikaku.com/
http://www.puzzle-shikaku.com/
http://www.puzzle-shikaku.com/


 

 
 

 



2.4 Kakuro 
 
How it works: Each number written to the left of a row tells you what the numbers in that row 
should add up to. Each number written above a column tells you what the numbers in that 
column should add up to. You can use the numbers 1 through 9 (no 0), and you should not 
repeat any number in a given sum. Two completed Kakuro puzzles are shown below 
 

 
 
Also Known As: Kakuro are commonly called cross sums (because they’re like crosswords with 
addition). A common variation using multiplication instead of addition is often called cross 
products or cross multiplication.  
 
Where you can find them: 
 

http://www.nikoli.co.jp/en/puzzles/kakuro.html 
 

http://www.nikoli.co.jp/en/puzzles/kakuro.html


\\\\\\\\\  
 



 
 
 
 
  



2.5 KenKen  
 
How they work: For an n by n kenken, you may use the numbers 1-n (so for a 4 by 4 kenken 
you can use the numbers 1, 2, 3, and 4). No number should repeat in a row, or in a column. The 
darker lines form “cages.” Each cage contains a small number and an operation which tells you 
something about the numbers in that cage. For example, a cage labeled “12 x” must contain 
numbers which multiply to 12 (order does not matter even for division and subtraction).  
 
Other names: Kenken are sometimes called Inkies, KenDoku, Calcudoku, Mathdoku 
 
Where to find them:  

http://www.kenkenpuzzle.com/# 
http://www.nytimes.com/ref/crosswords/kenken.html?_r=0 
http://www.krazydad.com/inkies/ 

 
Some examples: 
 

 
 

http://www.kenkenpuzzle.com/#
http://www.nytimes.com/ref/crosswords/kenken.html?_r=0
http://www.krazydad.com/inkies/
http://www.krazydad.com/inkies/


 
 
 
 
 
 

 
 
 
 
 
 



 
 
 
 
 
 

 
 
  



Part 3- Other Puzzles 
 
Of course there are many many other logic puzzles in the world. Some of these are brand new, and 
others are classics that many of your teachers may have thought about as kids. Some have been 
inspired by Nikoli Puzzles, some are very different. I’m putting a few of my current favorites here but 
you should also feel free to go find your own :).  
 
3.1 Area Maze 
 
How it works:  You have to find the value of the question mark… here’s the catch: you are NOT 
allowed to use fractions in the solutions. Using fractions would give you lots of awful equations and 
require far less problemsolving. All Area Mazes can be solved using whole numbers.  
 
Also Known As : Menseki Meiro 
 
Where you can find them:  I got these from here: 
https://www.theguardian.com/science/2015/aug/03/alex-belllos-monday-puzzle-question-area-maze-
smarter-than-japanese-schoolchild 
 
Examples: 

     

 

https://www.theguardian.com/science/2015/aug/03/alex-belllos-monday-puzzle-question-area-maze-smarter-than-japanese-schoolchild
https://www.theguardian.com/science/2015/aug/03/alex-belllos-monday-puzzle-question-area-maze-smarter-than-japanese-schoolchild


 
 
 

 
 
 
3.3 Puzzle Books… Magazines… etc. You already know about “Sideways Arithmetic from Wayside 
School” by Louis Sachar. I’d also love to recommend that you look in The New York Times 
Magazine, look around your school library (or the public library) for logic puzzle books. There’s also 
a radio show which a lot of people like called Wait Wait… Don’t Tell Me… Puzzles are everywhere! If 
you find any particular favorites please tell BEAM about them. May the puzzles be challenging and 
your pencils ever sharp. Good luck!  



    
 
Required: 

	
	
Optional:	
 
Find values for each of the digits A, B and C. 
 

   A B C 
   A B C 
+ A B C 
   C C C 

 
 
Find values for each of the digits A, B and C. 
 

   A B C 
   A B C 
+ A B C 
   B B B 

	



	
Adding	Shortcuts	

	

	
	

Look	for	ways	to	group	the	numbers	and	for	other	patterns	to	make	the	sums	easier!	
	
1.	 1		–		1		+		1		–		1		+		1		–		1		+		1		–		1		+		1		–		1			=	______	

	

2.	 10		–		9		+			8		–		7		+		6		–		5		+		4		–		3		+		2		–		1			=		_____	

	

3.	 What	is	the	difference	of	the	sum	of	all	even	numbers	and	the	sum	of	all	odd	numbers	
from	1	to	20?		(Hint:		use	the	pattern	from	question	#2.)	

	

4.	 5		+		15		+			5		+		15		+			5		+		15		+			5		+		15		+			5		+		15		+			5		+		15		+			5		+		15		=		_____	

	

5.	 12,963	–	2,000	–	900	–	60	–	3		=	______	

	

6.	 (10		+		9		+		8		+		7		+		6)			–			(5		+		4		+		3		+		2		+		1	)		=		_____				

	

7.	 ½		+		½		+		½		+		½		+		½		+		½		+		½		+		½		+		½		+		½		+		½		+		½		=		_____		

	

8.	 .25		+		.50		+		.75		+		1.00		+		1.25		+		1.50		+	1.75		=		_____	

	

9.	 ½		+		1		+		1	½		+			2		+		2	½		+			3		+		3	½		+		4		+		4	½		=		____	

	

10.	 5		–			4	½		+		4		–			3	½		+		3		–		2	½		+		2		–		1	½		+		½	=			_____	

	

11.	 3		+		7		+		11		+		15		+		19		+		23		+		27		+		31		+		35		+		39	=	____	

	

12.	 		½		+		1		+		1	½		+			2		+		2	½		+			.	.	.		+		8		+		8	½		+		9		+		9	½		=		____	



	

13.	 44444		–		4444		+		444		–			44		+		4	=	_____	

	

14.	 .1		+		.01		+	.001		+		.0001		+		.00001		+	.000001		=		_____	

	

15.	 (1	+	2	+	3	+	4	+	5)	+	(95	+	96	+	97	+	98	+	99)	=	_____	

	

16.	 1" +	1% +	1& +	1' +	1( +	1) +	1* +	1+ = 	 	

	

17.	 (−1)" +	(−1)% +	(−1)& +	(−1)' +	(−1)( +	(−1)) +	(−1)* +	(−1)+ = 	 	

	

18.	 What	is:	

	
two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus		
two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus		
two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus		
two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus		
two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus		
two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus		
two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	plus	two	?	
	
	
	
	
	
	
	
	
	
	
	



	





	



	
	
Sian	Zelbo	
1001mathproblems.com	



You	clock	cracks	all	the	way	through	as	shown	in	the	picture.		You	notice	that	the	sum	of	the	
numbers	on	one	side	of	the	crack	is	38	and	the	sum	on	the	other	side	is	40.	
	

	
	
Place	the	crack	so	that	the	sum	of	the	numbers	on	each	side	is	equal.	
	

	
	
Place	two	cracks	that	separate	clock	into	three	separate	sums.	
	

	
	
How	else	can	cracks	be	placed	to	separate	the	clock	into	equal	sums?	
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