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Do as many as possible

1. For i = 1, 2, 3, . . ., let Xi be a finite discrete topological space. Find and prove a

necessary and sufficient condition so that
∞∏

i=1

Xi, with the product topology, is discrete.

2. Let (X, d) be a compact metric space with the property that ∀t < 1, there are points
xt, yt so that d(xt, yt) = t. Prove there are points x and y so that d(x, y) = 1.

3. Let p : X → Y be a covering map where Y is T1. Prove that if A is a compact subset
of X then card(p−1(y) ∩A) is finite for all y ∈ Y .

4. Let X be compact, T2 and let A be closed in X. Prove that the quotient space X/A
is T2.

5. Let A be any countable subset of R2. Prove that R2−A is a path connected subspace.

6. Prove that a space X is connected if and only if it has the following property: for
every open cover U of X and every pair U, V of sets in U , there exists a finite chain
of sets U = U1, . . . , Un = V of sets in U such that Uk ∩ Uk+1 6= ∅ for 1 ≤ k < n.

7. Let X be normal and let f : X → Y be continuous, closed and onto. Prove that Y is
normal.

8. Let X =

Find π1(x) and the universal cover of X.


