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1. (10 pts.) Suppose f : A→B and g : B→C.
Prove that if g is 1-1 and g ◦ f is onto, then f is onto.

2. (20 pts.) Suppose f : A→B is onto. Prove or give a counterexample to each of
the following statements.

(a) If A is countable, then B is countable.

(b) If B is countable, then A is countable.

3. (20 pts.) Suppose A is a nonempty bounded subset of R.

(a) Prove that sup A is not an interior point of R \ A.

(b) Prove that if A is closed, then sup A ∈ A.

4. (25 pts.) Prove or disprove that A is a closed subset of R, if

(a) A is a singleton

(b) A is finite

(c) A = Z

(d) A = Q

(e) A = (−∞, 0]

(f) Extra credit: A =
{

1

n
: n ∈ Z+

}
∪ {0}

1 2 3 4 total (75) %
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