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lectures In Topological Spaces-Mathematics

department-Fourth stage

Svllabus

1- Definitions and (Examples) of a Topological Space.

2-Types of Topological Spaces.

3-Closed subsets of atopological space. 4- Neighborhoods.
5-Closure of a Set. 6-Topologies Induced by Functions.

/-Interior of a Set, Exterior of a Set, Boundary of a Set and Cluster Points.
8-Dense Subset of the Space. 9- Dense Subset of the Space.

10- Continuous Functions.

11- Open and Closed mappings

12- Homeomorphisms.

13-Topological spaces and Hereditary Property.
14- Compactness in Topological Spaces.
15- Connectedness in Topological Spaces.

16- Separation Axioms and study relationships between them.
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Topological Spaces

Definition:

Let X be a non-empty set. Then the collection T of sub sets of X is called

Topology for X if T satisfies the following axioms:-

1- Xand @ € T.
2- If A;and A, are any two setsin T.then A; N 4, € T.
3- If {A,: a€A} be an arbitrary collection of sets in T then U {A,: a€A}isin T.

Remark:

If T is topology on X. Then (X, T) is called Top-space.

Remark:

In a topological space (X.T). The members of T are called open sets.
So: in a topological space (X.T):-

1- @, X are open sets
2- The intersection of finite collection of open sets is open.

3- Arbitrary (in finite) union of open sets is open.

Examples:
Let X ={a, b, c} consider the following collection of subset of X:

T,={9, X, {a}} and T, = {9, X, {a}, {a, c}}.

It's clear that each one of above collections or families are topology or X




T3 = {9, X, {a}, {c}} not topology on X because {a} € T; and {c} € T; But{a} U
{c}={a, c} €T..

Some types of topological space

First: Let X # @. The collection T; = {&, X} is topology and it known indiscrete
topology.

The pair: (X, T;) is called indiscrete Toplogical-space

Second: X # @ and Ty is collection of all possible subsets of X. then Ty is
topology for X. (i. e) T4 = {power (X) = {P(X)}

Third: Let X £ @ and T" = {U: X-U is finite} U {&}

(i.e) T* consist of @ and all non-empty subsets of X whose complement are

finite.

Then (X, T.) is called co-finite Topology.

Fourth: Let X# @ and T°= {U: X-U countable} u {@&}
Then (X, T9) is called co-countable Topological space..

Fifth: Let X = R be all a real numbers and Let T, be a family consisting of @

and all non-empty subsets G of R which have the following property:-

{Vv x € G} open interval I, such that X €I, £ G, Then (X, T,) is called usual

Topological space.




