








§1 Definition and Examples:

Definition 1.1: Let X be any non-empty set. A family 3 of subsets of X is called a topology on
X if it satisfies the following conditions:

(i) pEJ andX €

(i) ABE3I =ANBEY

(iii) Ay €3, YA€ A (where Ais any indexing set) = UAA €S
AEA

It is a topology on X, then the ordered pair (X, J) is called a topological space (or T-

space)




~ Examples 1.2: Throughout X denotes a non-empty set.

1) 3={8,X) is a topology on X. This topology is called indiscrete topology onX and the T-

pace (X, 3} is called indiscrete topological space.

2) 3= p(X), ((X) = power set of X is a topology on X and is called discrete topology on X

* andthe Tsace () s callddiscrete topoogcal pce




Remark: If |X| = 1, then discrete and indiscrete topologies on X coincide, otherwise they are

different.

3) LetX ={a,b,c} then, = {0,{a},{b,c},X} andJ, = {0,{a},{b},{a, b}, X} are topologies

on X whereas J; = {0, {a}, {b}, X} is a not a topology on X.




4) Let X be an infinite set. Define § = {0} U{A € X | X — A 1s finite} then 3 is topology on X.
J (by definition of J)
AsX-X =0, afinite set, X € §

() Let A, B € J . Ifeither A=0orB=0,then ANB €. Assume that A= @and B £ 0.

Then X — A is finite and X — B is finite. Hence X = (ANB) = (X -4A)U (X =B) is




finite set. Therefore AN B € 3. ThusA,BEJ == ANB € 3.
(iii) Let A; € 3, for each A € A (where A 1s any indexing set). If each A; = @, then

Uaﬂzme:;.

AEA

If 3 Ay € Asuchthat Ay, # @, then 4; € UA;L =X—4,,2X— UAA.
AEA AEA

As X — A, 1s a finite set and subset of finite set being finite we get X — U Aj; 1s finite

A EST, VIEA = UAAES.
AEA

From (i), (ii) and (iii) is a topology on X. This topology is called co-finite topology on X and th

topological space is called co-finite topological space.




Remark: If X is finite set, then co-finite topology on X coincides with the discrete topology on

5) Let X be any uncountable set. Define = {0} U{A C X | X - Ais countable} Then 5 is a

























