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1 Discrete Sets
Definition (discrete set)

Let U be open. I ⊆ U is discrete in U if it has no limit points in U , i.e.

∀z ∈ U ∃δ > 0 :
(︁
B(z, δ) \ {z}

)︁
∩ I = ∅.

Example. zn = 1/n is not discrete in C (it has limit point 0), but is discrete in C \ {0}.

Lemma

Let K ⊆ U be closed and bounded, and I discrete in U . Then K ∩ I is finite.

Proof. If not, there is an infinite sequence of distinct points (zk) ⊆ I ∩ K. Since (zk) is bounded, it has
a limit point z; since K is closed and {zk} ⊆ K, z ∈ K ⊆ U . But then z is a limit point of I lying in U ,
contradicting that I is discrete in U . □
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