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Topology — Problem Sheet 1 (Additional Exercises)

Ex1: (Convergence and uniqueness of limits)

i. Let (X, 7) be a Hausdorff topological space. Prove that every sequence in X has
at most one limit.

ii. Show that the Hausdorff assumption cannot be omitted: construct a non-Hausdorff
topological space and a sequence in that space that converges to two distinct points.

Ex2: (Continuity of the identity map)

Let 7 and 79 be topologies on the same set X. Characterise when the identity map
id: (X,1) — (X, 72), id(z) =z,

is continuous.

Ex3: (A homeomorphism from R onto (0,1))

Construct a homeomorphism from R onto (0, 1), with their usual topologies, and verify
all required properties.
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