
MEC Fall 2019: The Cantor Set

In this worksheet, we will be discussing Cantor sets, which are a family of interesting mathematical

objects. These are a class of infinite sets that have several unusual properties, which we will be exploring

below.

1. We will begin by constructing the standard Cantor set. Here are the steps to creating it: be sure to

draw along and draw a new picture at each step! We did the first two steps for you.

(i) Draw the part of the number line from 0 to 1.

(ii) Now redraw the number line from above without the numbers between 1/3 and 2/3.

(iii) Now redraw the number line from the previous step, but without the numbers between 1/9 and

2/9 and without 7/9 to 8/9. How many pieces does your picture have?

(iv) Following the pattern above, draw the next step. How many pieces does this picture have?

2. Imagine that you kept drawing the pictures from the previous question for many more steps. What do

you think happens? How many pieces are there at each step?

3. If we repeated this constrution infinitely many times, is anything left? If so, what does it look like?

Can you name any numbers that remain? We call what is left after doing this infinitely many times

the Cantor set.
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4. We are now going to think about the length of the Cantor set. Go back and look at your drawings

from parts (i)-(iv) of Question 1. For each drawing, find the length of each piece. Add together the

lengths of all pieces in the same drawing.

5. Can you find a pattern in the lengths you found for each drawing? What do you think happens to the

length if you repeat step (iv) many times? What about infinitely many times? What do you think the

length of the Cantor set should be?

6. We’re now going to make a di↵erent kind of Cantor set, which is sometimes called the Fat Cantor set.
Below are the steps to constructing it:

(i) Draw the part of the number line from 0 to 1.

(ii) Now redraw the number line from above without the numbers between 3/8 and 5/8. What was

the length of the piece we removed?

(iii) Now redraw the number line from the previous step, without the numbers between 5/32 and 7/32
and the numbers between 25/32 and 27/32. What was the length of each piece we removed here?

(iv) Following the pattern above, draw the next step. Hint: What length should the intervals we

removed be? How many intervals should we remove?

7. Imagine we repeat the steps above infinitely many times. Is anything left? If so, try to describe what

is left. We call what remains the Fat Cantor set.

8. What do you think the length of the Fat Cantor set might be?

9. Create your own Cantor set!
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