
Session 7: Pseudoproofs, Puzzles and Conjectures - Problem Set

“Many who have had an opportunity of knowing any more about
mathematics confuse it with arithmetic, and consider it an arid
science. In reality, however, it is a science which requires a great
amount of imagination.”

Sofia Kovalevskaya aka Sonya Kovalevsky (1850-1891)

This handout contains more pseudoproofs, puzzles and conjectures for your consideration
and enjoyment. ,

1. ONE EQUALS TWO (VARIATION):

Let x = 2

x(x− 1) = 2(x − 1)

x
2 − x = 2x − 2

x
2 − 2x = x − 2

x(x− 2) = x − 2

x = 1

Therefore, since x = 1 and also x = 2, 1 = 2

2. NEGATIVE ONE EQUALS POSITIVE ONE (VARIATION)

1 =
√

1 =
√
−1 ×−1 =

√
−1 ·

√
−1 = i × i = i

2 = −1



3. Telephone Number Trick

1) Put into a calculator the first 3 digits of your phone number (not area code).

2) Multiply by 80 (and hit =)

3) Add 1 (and hit =)

4) Multiply by 250 (and hit =)

5) Add the last 4 digits of your phone number (and hit =)

6) Repeat step 5

7) Subtract 250 (and hit =)

8) Divide by 2 (and hit =)

What is the result? Why?

4. Classic Number Trick

1) Have a friend choose a secret 3-digit # (that isn’t the same forwards and backwards).

2) You, without looking at their number and without letting them see what you put
down, write 1089 on another piece of paper.

3) Have your friend reverse his or her number.

4) Have your friend find the positive difference between the original # and its reverse.

5) Have your friend add the result to the reverse of itself.

6) Reveal your mind reading abilities by showing them the 1089 you wrote down, which
is also the answer they got

Why does this work?

5. Collatz Conjecture1

Choose a natural number n. If n is even, divide it by 2. If n is odd, multiply it by 3 and
add 1. Repeat this process indefinitely until you see a pattern. What is this pattern? Why
does it emerge?

1This conjecture is named after Lothar Collatz who proposed it in 1937. It has many other names as

well. It is a problem that came to the attention of the very famous, wonderfully eccentric mathematician

Paul Erdös. As was his habit, he offered a monetary prize for the solution, in this case $500.


