
Problem 5: (In)finitely Easy!

Below we present five quantities. Each time the question is whether the given quantity is finite or infinite.
You don’t need to give an argument (or proof), your only task is to judge (or guess) correctly whether the
given quantity is finite or infinite!

(a) One of the other exercises of today’s competition features coin flips. In theory it can take very long
(maybe even infinitely long?) for some patterns to occur when one is flipping coins. The question
we have for you here is about the expected number of coin flips (with a fair coin!) required until the
number of heads flipped is equal to the number of tails flipped. Is this number finite or infinite?

(b) The Koch snowflake, named after the Swedish mathematician Helge von Koch, is a mathematical
curve that is created from a triangle. It can be constructed by starting with an equilateral triangle,
then recursively altering each line segment as follows:

1. Divide the line segment into three segments of equal length.

2. Draw an equilateral triangle that has the middle segment from step 1 as its base and points
outward.

3. Remove the line segment that is the base of the triangle from step 2.

In the picture below, the first three iterations of the snowflake are depicted. After an infinite number
of iterations, is the perimeter of the Koch snowflake finite or infinite?
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(c) It is well-known among mathematicians that
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if we don’t allow all numbers here? For this question we take the sum of all numbers 1
n

where none
of the digits of n equals to 7 (so we exclude 1

7
, 1

17
, 1

27
, 1

37
, 1

47
etc. from the sum). Is the resulting sum

finite or infinite?

(d) The largest know prime number today is 274207281 − 1, a 22338618-digit number. But what can you
tell about the product of all prime numbers, is it finite or infinite?

(e) The Cantor Set, named after the German mathematician Georg Cantor, is constructed as follows:
We start with the closed interval from 0 to 1 (the set consisting of all real numbers between 0 and
1, including 0 and 1 itself), which can be represented by a line segment and which obviously has an
infinite number of numbers in it. Then we delete the open middle third (so, all numbers between 1
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itself), leaving us with two smaller line segments. Now, in each iteration

we remove the open middle third of each remaining line segment, making the remaining set smaller
and smaller. We do this infinitely often. The remaining set is the Cantor Set. The question is: Are
there finitely or infinitely many numbers in the Cantor Set?


