
MA387 Real Analysis Review Worksheet (Topology)

Properties of Open and Closed Sets

March 31, 2008

Review Problems.

1. True or False?

• Any finite union or finite intersection of closed sets is closed;

• Any finite union or finite intersection of open sets is open;

• Any infinite union of closed sets is closed;

• Any infinite intersection of closed sets is closed;

• Any infinite union of open sets is open;

• Any infinite intersection of open sets is open;

2. Find ways to write the set (0, 1) as:

• A single ε-ball.

• A union of open 1
3 -balls.

• An intersection of two larger bounded open sets.

• An intersection of two unbounded open sets.

• The complement of a closed set.

• The complement of a union of two closed sets.

• A union of an infinite number of closed sets.

3. Find an open cover of the set [0,∞) whose elements have diameter less than 1.

4. What is the complement of the infinite intersection
⋂

i Ui? What is the complement of the infinite union
⋃

i Ui?
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Infinite Constructions. The Sierpinski Triangle is constructed by successively removing open triangles from a
larger triangle, as shown below:

−→ −→ −→ −→ · · ·

5. Show that the Sierpinski Triangle can be written as an infinite intersection of closed sets. (You’ll need to introduce
new notation.)

6. Show that any object constructed by removing an infinite number of open sets from a closed set is closed.

7. Explain why the Sierpinski Triangle is compact. Likewise, any set constructed by removing an infinite number of
open sets from a space is compact.

8. Construct a sequence (xi) with xi chosen to be in the ith iteration above. (i) Does the sequence necessarily
converge? (ii) Does a subsequence of the set necessarily converge? (iii) If it does converge, does it converge to a
point in the limiting Sierpinski Triangle? (iv) Are these properties true in general of sets constructed this way?
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