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Metric spaces, topological spaces
Topology . . . generalize the notion of metric spaces, capture the notion of continuity

Definition
A metric space

Definition
B(x, d)

Open sets in metric spaces:

Definition
A topological space



Homeomorphisms, subspaces
The notion of “sameness”

Definition
(X,OX) and (Y,OY ) are homeomorphic

Definition
Bn

Sn−1

Example

Definition

Example



Closure, boundary

Definition

• F is closed

• Closure

• Boundary

• Interior

• A set N is a neighborhood

Example



Bases

Definition

• A base

• A subbase

Example



Examples of topological spaces

• discrete topology

• indiscrete topology

• topology of finite complements

• algebraic variety

Zariski topology



Examples of topological spaces II

• two-point space

• Sorgenfrey line

Sorgenfrey plane

• line with two origins

Note

Exercise



Continuous functions

In metric spaces:

Definition
A continuous mapping

Note

Exercise



Connected and path-connected spaces

Definition

• X is connected

• X is path-connected

Example

Remark



Strange examples

Example

Definition

Example

Remark

Example


