
MATH 410, , FALL 2009, Practice MIDTERM I

1. Let A and B be compact subsets of R. Show that their intersection A ∩ B is

also compact.

2. Let a ∈ R be given. Define S = {x : x ∈ Q and x < a}. Prove that a = sup S.

3. Using the ǫ-δ “language” prove that f(x) = sin(x) is continuous.

4. Let f : [a, b] → R be continuous and one-to-one and such that f(a) < f(b). Let

c ∈ (a, b). Show that f(c) ∈ (f(a), f(b)).

5. Let a, b ∈ R, and let f : (a, b) → R be uniformly continuous. Show that both

limx→a+ f(x) and limx→b− f(x) exist and are finite numbers.
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