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Separation axioms

Last time: basic definitions, some examples of topological spaces.

Remark

Example

Separation axioms

• T0

• T1

• T2

• T3

• T4

Remark



Separability

Definition

Example

Theorem (Tieze extension theorem)

Theorem (Urysohn metrization theorem)

Lemma



Lemma
X is a T4 space with countable base ⇒ ∃ a countable sequence f1, f2, . . . of continuous functions from X
to [0, 1] such that: whenever x ∈ X, and U open set with x ∈ U , there is fi such that fi is 0 outside U
and 1 in x.

Proof.



Proof of Urysohn’s metrization theorem
Theorem
X is T3, has countable base ⇒ X is metrizable.

Proof.





Compactness

Definition

Lemma

Proof.





Compactness II

Theorem (Continued real-valued function on compact set attains its minimum)

Proof.



Products of spaces

Definition

Remark

Example

Exercise



Theorems of Tychonoff and de Bruijn—Erdős (about graph colorings)

Theorem (Tychonoff)

Theorem (de Bruijn—Erdős)

Proof.


