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1. If f : [−1, 1] → R is continuous, then

lim
t→0

∫ 1

−1

t

t2 + x2
f(x) dx = πf(0).

2. Let (X, d) a metric space and define O ⊆ PX by

U ∈ O :⇐⇒ ∀p ∈ U ∃ε ≥ 0 Bε(p) ⊆ U.

Show that (X,O) is a topological space with the Hausdorff property.

Show that for r > 0 and a ∈ X the open ball Br(a) is open and the closed ball Kr(a) is
closed. Let Sr(a) := {x ∈ X : d(x, a) = r}. Show that

∂Br(a) ⊆ Sr(a) and Br(a) ⊆ Kr(a). (∗)

Is equality in (∗) true?

3. (a) Find the interior and the closure of

M := {(x, sin x−1) : x ∈ R \ {0}} ⊆ R2.

(b) Let (X,O) be toplogical space and M ⊆ X. Can (∂M)◦ = ∅ be concluded?

4. Show that every open subset of R is the disjoint union of at most countably many open
intervals.

5. Let K, A ⊆ Rn such that K is compact and A is closed. Then there are p ∈ K and a ∈ A
such that

|p− a| ≤ |q − x|, q ∈ K, x ∈ A.


