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1 Topology Section

PROBLEM 1 Local-Compactness.

Theorem 1.1 Let X be a topological space and let A ~ X be dense. If U ~ X is open
then (A n U) ;2 U.

Definition 1.1 Let X be a Hausdorff space, and let x EX. We say that X is locally
compact at x if for each U 3 x open there is an open set x E V ~ U such that V ~ U is
compact.

Theorem 1.2 Q is not locally compact in JRwith its usual topology.

Theorem 1.3 Let Xo: be a topological space for each a E A. Then TI Xo: is locally
o:EA

compact if, and only if, each Xo: is locally compact and Xo: is compact for all but finitely
many a E A.

Theorem 1.4 If A is a dense locally compact subspace of a Hausdorff space X then A is
open in X.

PROBLEM 2 Upper Semi-Continuity & Nets.

Definition 2.1 Let f : X ~ JR be a function with X a topological space. f is upper
semi-continuous if the set {xlf(x) 2=: a} is closed for each real number a.

Theorem 2.1 If f and g are upper semi-continuous and t is a non-negative real number
then f + g and tf are upper semi-continuous.

Definition 2.2 The upper topology, U, on JRconsists of the empty set and all sets of the
form {t : t < a} for all a E JR.
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