
Exercises for Module 5: Topology

1. Prove the following: If two metrics are strongly equivalent then they are equivalent.

2. Let (xn)n∈N be a sequence in R. Show that limn→∞ xn = 0 if and only if lim supn→∞ |xn| = 0.
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3. Let (X, T ) be a topological space. Prove that A ⊆ X is closed if and only if A = A.

4. Let (X, T ) be a topological space and {Ai}i∈I be a collection of subsets of X. Show that⋃
i∈I

Ai ⊆
⋃
i∈I

Ai.

Show that if the collection is finite, the two sets are equal.
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5. Let (X, T ) be a topological space and {Ai}i∈I be a collection of subsets of X. Prove that⋂
i∈I

Ai ⊆
⋂
i∈I

Ai.

Find a counterexample that shows that equality is not necessarily the case.
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