
Reading Questions

1. How does our textbook define a closed set?

2. Draw a picture that corresponds to the proof from Example 3.4 (pg. 90).

3. Modify the explanation from Example 3.6 (pg. 93) to make an argument explaining why the
set E = [0, 1) is not compact.

4. Use Example 3.7 (pg. 93) to explain why the set Z is not compact.

5. Explain the main ideas in the proof of the Heine-Borel Theorem.

6. What does it mean to say that a function f : D → R is uniformly continuous?

7. Provide an example of a function f : D → R that is continuous at every point x0 ∈ D but
that is not uniformly continuous on D.

8. What is the “converse” to Theorem 3.8?

9. In the proof for Theorem 3.8, why are the δ’s notated as δx? What’s up with the x subscript?

10. Given a set S ⊂ R what does the notation S mean? Give an example of a (non-empty) set
where S = S. Give an example of a set S where S ⊂ S but S 6= S.

11. Given a set S ⊂ R, what does the notation S ′ mean? Give an example of a (non-empty) set
S where S ′⋂S = ∅

Winnie the Proof Problems (you’re welcome, Nick)

1. Use the methods of Example 3.3 to prove that

f(x) = x3 − x+ 1

is uniformly continuous on D = (2, 7).

2. Suppose f : R→ R is continuous at let r0 ∈ R be fixed. Prove that the set

{x ∈ R : f(x) 6= r0}

is open.

Suggested but Unassigned Problems

Note: if you like, you may substitute any of the problems above for any of the problems below.

1. Exercise 19 (pg. 105)

2. Exercise 23 (pg. 105)

3. Exercise 24 (pg. 105)
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4. Exercise 26 (pg. 105)

5. Exercise 27 (pg. 105)

6. Exercise 28 (pg. 105)
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