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ABSTRACT

We know the concepts of open sets, closed sets, door- space, closure and dense sets of a topological space
defined on any given set of elements. Here in this chapter we shall introduce all these concepts on the
graphs. First we shall define all the definitions w.r.t. the topological space of any set of elements.
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INTRODUCTION
Open Set: Given topological space (X, T) any set A e T is said to be an open subset of X of T-open set.

Closed Set: Given a topological space (X,T), the complement in X of an open set belongs to is defined to
be a closed set or T-closed set.

OR
Given a topological space (X, T) a subset a of X i.e. A = X is said to be T closed set iff X ~A &l T i.e.
iff X~ Ais T- open.
Open Set: Given a topological space (E, T) defined on any set of edges, let E’ T is said to an open set of
E of T=open set
Example: let E {e1, e, e3] is an edge set on a simple graph G.

let 3 atopology T = {4, {e1. -} E}

on the edge of = {e;. e, e3}
letE' el Tie {er.e2} €l Tie.
As E' € T, hence it called T- open set. Similarly &

le e?2 e,

o eT e eT

4e ®3

and ETi.e.

Thus ¢ & E are also T-open set.

Let us consider one more example for the better understanding of open sets with respect of edge set of
graphs.
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Example: Now taking an edge set of simple graph
defined on the 5 edges.

let E = {eq, e, €3, €4, s}

let us atopology T = {¢ {e1,}, {e1, €2} {e1, €3, €4}, {ei, ez, €3 es} E}
on the edge set E.
As E'={es, e, e4} T hence E' is open subset of E or T-open set.

& o

S
ie. 3 =1

| =
I

e .
Similarly E" = {es, e, €3, €4) is also an open subset of E.
ie.

Hence all the sets belong to the topology T is said to be open subset of e. Similarly we can define the T-
closed sets respect to edge set of simple graph.

Closed Set: Given a topological space (E, T), a subset E; of i.e. E; E; € E is said to be T-closed set if the
complement E; i.e. E; a T-open set on E.
Example: consider an example set us take an edge set E= {e1, e, e3) and a topological space T = =( ¢, E)

Since

E-¢=EandE=E=¢, thus E and ¢ are T-closed set. As these are the compliments of T-open set ¢ and
E.

We can examine it with the help of the graph :

E:d):
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€

As E is complement of ¢ which belongs E to the topology, T, so E is T-closed.
Similarly

LTI

e3

Similarly ¢ € T, hence E is a T- closed set.

Similarly we can explain the same concept with the help of another example:
Example: let there exist a Topology T

={¢ {2}, { &2, 3} {e2e4}, {e2 €3 €4} E}on the edge set.

E={e, e 636} e 4 e 2 € .

f:\

*ND

As the complement of i.e. E is an open set. Thus is a T-closed set

Similarly
1 e, 2 &g 3 2 & 3
e, _
4 3 5 4e 5
& 2 3
_ A ie. {e, e, e}
4 5)
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Thus {e;} and {e;,es, e4} are complementary to each other, hence the complement of { ej,es, e4} E is {
e2,} which is a T- open hence { ej,e2, e4 } is a closed set.

Same way
E {e2 €3 €4} =
e
le Te 2 2 3
&,
E= {921 94} = 4 e3 5
€
8 2 .3 _
ie. {e }
4de e5
e
1: ]_Q 2 2 3
:e4
do 5
€
8 2 .3
le. {e, e}
*5
4
11 2 % 3 1. 2 % .3
E— {e, e} = >< - €
4 €, 5 4 5
e, 2
1’—\3 i.e. {e,, e}
e4
4 5
1 e, 2 &, 3 1 e 2 e, 3
_ e
and E—E = X & °
4 €5 4
2
le ® 3
de 5
¢
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Thus E, {ez. es}, {e2. e}, {e1. e3 e4} are the complement of { ey, es} {e1, es} and { e1 }. Thus {e1. es}, {e1.
es}, & {e1} are also T- closed sets.

Theorem 1: If (E,T) be a topological, then
(1 any arbitrary intersection of closed set in E is closed..
(i) any finite union of closed sets is E is closed.
Proof: let the edge set is E= {e1, ey, e3) and the topology
T={¢E, {ei}, {es, e2}, {er es}}.
() let {E.: o € A} be an arbitrary of collection of closed sets of E.
Now to show {E, : o € A }isaT closed set.
let Ea is T-closed, V a € A
= u-Ea Eisopen, -V a e A
= N {uU-Ea:a e A }isopen by the (ii) axiom of topology.
= U {n -{Ea:a e A }is T-open by Demorgan's law.
= N {Ea:oa e Al}isT-closed, as the complement of an open set is a closed set.
Now we will verify it with the above given topologies.
the T-closed set are E, ¢ { e, e3,} {es}, {e2}.
let N Ea, where are Ea's closed sets.
i.e. En ¢l {es e3) N {es) N {er)

1 1
®
e3
M
2e e3 2e g, » 3
1
A & ) 2e s 3
2e
3
!
= 2 o3
¢

Hence N Ea, = ¢ = E” complement of an open set E.

Thus intersection of finite family of closed set is closed.
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(i) let E; & E; d  E, be T- closed. Then Ey, E; — E are T- closed.
= E-E;1 & E-E; are T open
= (E-E;) u (E-E) are T- open by the axiom of topology Ts.
= E- (E; U E)is T open by demorgan law
= (Ex UEy)is T-closed, as the complement of open set is closed.
Now let us verify it with the help of an example :
let E; = {e2}, E2 = {e,, e3) are closed sets.
= E; =i.e. {e1, es} &lEz = {e1} are T-open

i
i.e.
e 3
e, El
ie. E;
1
eB
2 3
€, E2
1
el
i.e. E,
e3
LJ
hus by 3l sitisin T.
By demorgan E- (E; U Ey) is T- open
ie. E-{E1E} €l T
1
eB
E—(E,u E,= -
2 e 3

3
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= E', U E',isalso T —open

3

1
d

Hence E- (Ex1 U E) is T- open.
= As the complement is open, thus by def. of closed set, set is closed. Hence (E; v E;) is closed.

—=Closed
Now, we will study another concept Door Shape with respect to the edge set of the simple graph.
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