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1. Which pairs of topological spaces are homeomorphic? Justify.

. Let p: X — Y be a closed map such that p~'({y}) is compact for each
y € Y. Show that if Y is compact, then X is compact.

(a) What does it mean to say that a space X is connected?

(b) What does it mean to say that a space is path connected?

(c) Give an example of a connected, but not path connected space.
)

(d) Prove: If U C R"™is open and connected, then U is path connected.
. Recall that a space is Lindeldf if every open cover contains a countable
subcover. Show that every regular Lindelof space is normal.

Recall a topological space X is regular means: Points are closed and,
given a closed set and a point not in it, they can be separated by open
sets.

. A C X is a retract if there exists a continuous f : X — A (called a
retraction) so that for each a € A, f(a) = a.

(a) If A C X is aretract and a* € A, show that the homomorphism
h:m(X,a") — m(A a")

induced by the retraction is onto.

(b) Show that S = {z € R?: |z| = 1} is not a retract of
D?*={x e R?:|z| <1}



