Tentamen Topologie I (DT2/01) van woensdag 21 december 2011

. a.

b.

a.
b.
c.

d.

Let A be a closed subspace of a Lindelsf space X. Prove that A is Lindelof.

Let A be an uncountable subset of a Lindelsf space X. Prove that A has a limit point.

. Let X denote the real line with the half-open interval topology, and let ¥ = X x X.

Prove that B = {[a,) x [¢,d) : a,b,c,d € R,a < b,c < d} is a basis for Y.
Show that Y is separable.
Show that the line y = —z + 1 is a closed and discrete subspace of Y.

Show that Y is not Lindelsf.

a. Prove that a finite product of discrete spaces is discrete.

. For i € N, let X; be a discrete space containing more than one point. Prove that Hfil X; is not

discrete.

Let f: X — Y be a quotient map with Y connected and f~!(y) connected for every y € Y. Prove
that X is connected.

Let (X,d) be a metric space with disjoint, non-empty, closed subsets A and B. Define f: X — [0, 1]
by: :

_ d(z, A)
1@ = A + d@. B

Prove that f is well-defined and continuous. Prove that X is normal.
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