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1. Introduction

The graph theory is a fundamental mathematical tool for a wide range of applications for example in computers
network and Many problems arising in such different fields as industry, chemistry and electrical engineering,
marketing, education and management, can be posed as problems from ain graph theory. It can be said that
subjects of mathematics in general have arisen it was developed for the need for applications. For example, geom-
etry arose on the banks of the Nile to measure land,regulate agriculture, topology emerged to address engineering
problems and Mathematical analysis that does not depend on distances, algebra arose to regulate transactions.
Many People thinking topology is far from applications but in the end of the twentieth century and the beginning
of the twenty-first century many directions have been added to the previous directions the topology was in such
as modern physics, artificial intelligence, and economics are used Topology was used in the fourth decade of the
nineteenth century and the biggest proof of the importance of topology. Recently, some researches have created
topologies from graphs using various methods. In 2013, SNF Al-khafaji [7] have constructed a topology on graphs
and a topology on subgraphs, and in 2018, KA Abdu [1] have constructed applying the topology on digraphs by
associate two topologies with the set of edges of any directed graph, called compatible and incompatible edges
topologies. Various relationships were used by researchers, as some researchers presented the relationships that
connect the topological space with the graph by means of vertices [6,10,11].
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In this paper aims to link the graph theory and topological space, by relations on the graphs that induces new
types of topological space to the graph and then apply this space to study some of the properties of this graphs.

2. Preliminaries

In this section, we mentioned some definitions, of graphs and topological space that are needed in this study.

Definition 1. [2] A graph G = (V(G), E(G),¥), Where V(G) is a non-empty set called vertex set, (an element in it
called vertex) and the set E(G) is a set called edge set, (an element in it called an edge). The end vertices of edge
are said to be incident with the edge, and vice versa. Two vertices which are incident with the common edge are
adjacent, as are two edges which are incident with the common vertex. If V X V is considered as the set of unord-
ered pair {v,v'}s, then the graph is called an undirected graph. Usually, denote (un), unordered pair of vertices
by either vv’ or v'v is instead of {v,v'}.If V X V is considered as the set of ordered pair {v, v'}’s, then the graph
is called directed- graph, or digraph.

Definition 2. [2] A path P, is a graph of order n and the size n — 1 whose all vertices and edges are distanct as a
sequence P,: xoe;X1€,X,€3 ... eyX, such that Wp (e;) = x;_1x; ,V i =1,...,n.. The closed path P, is called the cycle
(denoted by C,,). The simple graph of order n is called complete graph if any two vertices in G are adjacent (den-

oted by K}, ). And it should be known that k,, has exactly n(n2—1)

regular.If the vertices of a graph G = (V, E) can be split into two disjoint sets X and Y, such that each the edge of a
graph G joins the vertex of X and the vertex of Y, then the graph G is the bipartite graph. The complete bipartite
graph K, ,, is the bipartite graph in which all vertex in X is joined to all vertexin ¥ by just one edge. It is usual to
called K, ,, a star, where x is call the center of a star.

edges. And the complete graph K, is (n — 1) -

Definition 3. [12] Let A be a non-empty set, the set T S P(A) is called a topology on A if the following condition
holds:

(a) A and @ belongs to T.

(b) The intersection of the finite numbers of sets in T, is belong in t.

(c) The union of any numbers of the sets in t belongs to t.

Then the pair (4, 7) is said to be a topological space.

Definition 4. [12] Let A be a set, a basis B for a topology 7 on 4 is a family of subsets of A such that:

(1) For each x € A there is at least one basis element B containing x.

(2) If x belongs to the intersection of two basis elements B; and B,, then there is a basis element B; containing x
suchthatB; € B; N B,.

Main Results

3. Topological space generated by graphs

Our main result is that: In these sections we will established new relations to a generated topological space from
graph and vice versa.

3.1 The neighborhood Topology of undirected Graph

Definition 5. Let G be a graph . We define the set N(e) = {e' € E(G): e’ is an adjacent with e} for each e which will
be the open Neighborhood of e . We define a relation on the edge of the graph G (called Edge Neighborhood relation)
as: e € E(G) ,Ng(E) = {N(e)}ecr(c)- Let NB; be a basis that is generated by the relation Ng(E) above and let Nt(G)
a topology generated by that basis (called Neighborhood Topology) on G.

Example 1.

Let G be a graph which is shown in figure (1).
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€ €, ¥4

ST W
fig.1- A topological graph
We will find the Neighborhood topology Nt of the graph G as follows:

N(e;) = {ez, es,66},N(ey) = {e;, 3,64}, N(e3) = {ey,e4,e5},N(ey) = {ey,e5,3,65},N(es) = {e3, eq,66},
N(es) = {es, €5},
Ng(E) ={{ez, es, €6}, {e1, 3,4}, {e2, 4,5} , {1, 2, 63,65} , {e3, e4,66}, {e1, €53}

NBG (E) = {®' {62, €4, 66} ’ {61, €s, 64} ’ {62, €4, 6'5} ’ {61, €3, €3, 6'5} ’ {631 €4, eé} ’ {31; 65},{62, 65} ’ {62' 64}

’ {63, 64} ) {64-' 66}' {65}, {64}v {ez}: {61}, {63}}'

NTG = {E' Q)' {el}v {ez}' {63}. {64}1 {es}:{ev 6'2}, {61, 63}' {61, 64}: {31; 6'5}, {62! 63}: {621 64}: {62! 65}, {63' 64}: {63' 65}' {641 65},
{es es} {er, e, e3},{er, 65,85}, {er, €2, 65} {er, €5, e4} {e1, €3, €5}, {eg, eq, €53, {eq, s, €6}, {2, €3, €43, {€3, €3, €5}, {ez, €4, €53,
{32' €4, 66}' {63' €4, 65}, {63' €4, 66}.{64' €s, 66}' {el' €;,€3, 64}' {31. €y, €3, 65}, {elt €3,€4, 86}! {31, €3, €y, es}' {elﬁ €3, €y, 66},
{e1, es 5,653 {ez €3, 64 65}, {e5,€3,€4, 06}, {e2, €4, €5, €6}, {e3, €4, €5, €6}, {e1, €5, €3, €4, 5}, {e1, €5, €3, €4, €6},

{e1, ez e3,e5,e6}, {e1, €5, e4, €5, 65}, {e1, €3, €4, €5, €6}, {2, €3, €4, €5, €6}}.

Theorem 1.
Let K,, be a complete graph, where E(K,) = {eij}, i=1,2, ...,"(n_l) J=i+1i+2, ...,n(n_l) . Then the
topology NTy, generated by Ky, (n # 4) is discrete topology on E(K).

nn-1) . n(n-1)

Proof: The Edge Neighborhoods relation of set E(K,,) = {el-j}, i=1,2, v ) = i+1,i+2,.., .

N(e) = {(x,x"), 0,¥") € E(@}ey'eve) i} Ve = (1,¥) € E(G).

Therefore,{e} € N;,V e € E(G). Thenforany 1<i<—— ,1<j<——,

n(n-1) nn-1)
2 - 2

n(n-1) nn-1)
weave (0 e MO0 o M) ) = ) = ()

so,{e} € NB; ,Ve€E(G).

Then Ntg, = P(E).When P(E) is the power set of edge set E:

Itis seen has been proved that N7, is discrete topology on E.
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Theorem 2.
Let K, ,, = (V,E) beacomplete bipartite graph. Then the topological space generated by K,, ,,, is a discrete.
Proof:

Let K, ,, be a complete bipartite graph with bipartite {X, Y} such that [X| > 3, |Y| > 3,

Letx,x' € X,y,y' €Y
Then N(x,y") N N(x',y) = {(x,y)}, forall x,x",y,y" € N(G).

N(e) ={(x,¥;), (x;,y) €E(G): forany1<i<m,1<j<n,x € X/{x}, y; €Y/{y}} ,Ve=(x,y) €EG)

We have ( ;cl=1,K==i N(xi'yk)) n (ngél,s;:j N(xs'yj)) = {eij} = {(xi:}’j)}

Then {e} € NB;,V e € E(G). Then Nty . isadiscrete topology on E.

Theorem 3.

Let C,, be a cycle graph whose edges set is E = {e,, e,, ..., e,} wheren = 3 (n # 4) Then the topological space
generated by the cycle C,, is a discrete topological space.

Proof:

The neighborhoods relation of edges set E = {ey, e,, ..., e, }.is

{enl 82} l - 1
N(e) =4{ei—n, e} 2<i<n-—-1
{ei_,e} i=n

So, the basis is,

NBg = {{en-1}, {en), {en-s. e} {en €23} U {led ler e},
N(e;)) N N(ejp) ={ej41} ,Vi=12,..,n—2.

N(en-1) N N(ey) = {en}, N(en) N N(ey) = {e1}

{e} e NB; ,Ve€E(G).
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Then the topology generated by C,, is
Nt¢, = P(E) = {p,E} U {{al,az, o hl1<k<n-— 1}.

Itis seen has been proved that N7 is discrete topology on E.

Remark 1.

Let B, be a path of length n. The relation of Neighborhood Edges on E(P,) = {1, 2,3, ...,n}is
N(E) = {{2},{n — 1},{1,3},{2,4},(3,5}, ..., {n — 2,n}}
The basis is NBg = {p}u{{i+ 1}, i+ 23}

The Topology of that relation on E is define as:
Ntz ={p}u{{aj,ay .., qy}:1<k<n—-1}u{{n—-(k—=1,n—(k—2),...n—1,n}:2 <k <n}

where, forl <r <k,

2,3,..,n—1, r=1,k=1
1,2,..,n—k, r=1k>1
2, r=2,a,=1k>2
3, (r=2,a,=1k=2) or
a, =+ (r=3,a,=1a, =2,k >2)
Ar-1) +1, Ar-1) +2,.,n— (k - (T— 1)), 2<r< k,<((:= ;’]I:z :)’2'11:11’)(12 :#OZT).>

n, r=k>2,(a,_,=n—20ra,_;=n-—2)

Example 2. Let G be a graph

1- Let G = P, (as itis shown in figure 2 ). Then

° ° ° — o
€ €, €; €,

Fig.2- P,
N(ey) = {e;},N(e;) = {es,e3},N(e3) = {e,, €4}, N(es) = {e3}
Ne(E) = {{ez}, {e1, 3}, {ey, €4}, {€3}}
NBG (E) = {@, {ez} ) {6‘1, 63}' {621 64} 4 {63}}'
NTG = {E' (Z)' {ez},{es}, {ell 63}' {82' 94} ’ {ez; 83}' {elﬂ €, 83}: {62, 83, 84}}-

2- Let G = Py (as itis shown in figure 3). Then

L " 4 \ 4 " — & — ®
e e, e €, e € e; e €,

Fig.3- P,

N(e;) = {e;},N(e;) = {ey,e3},N(e3) = {e, €4}, N(ey) = {e3,es},N(es) = {ey, €},
N(es) = {es,e;},N(e;) = {eq, €5}, N(eg) = {e7,e9}, N(eg) = {eg}
NG (E) ={{62} ) {elv 63} ) {621 64} ) {ESv 65} ) {64, 66} ) {ESv 67} ) {66! 68} ) {67! 69}! {68}}



Tabark.Q.Ibraheem etal ., Vol.13(3) 2021, pp Math. 13-24 18

NBG (E) = {Q)v {ez} ) {ell 63} ’ {62v 64} ’ {63, 65} ’ {64—' 66} ’ {65, 67} ) {66, 68} ’ {68}! {87}! {83}! {64-}: {es}: {66}}'

NTG = {E! @, {62}! {63}! {64—}! {es}' {66}f {67}, {es}v {elv 63}, {62! 63}, {82: 64}! {62! 65}, {62! eﬁ}l {62! 67}: {621 68}: {63: 64_},

{es es) {es, €6}, {es, e7}, {es, g}, {eq, es}, {en, €6}, {es, €73, {es, €5}, {es, €6}, {es, e7 ), {es, eg}, {es, e}, {eq, €5}, {e7, €5},

{er ez, e3},{e1, e3, 64}, {er, e3,es}, {eq, e3, 85}, {e1, €3, 7}, {e1, e3, eg}{ez, €3, €4}, {ez, €3, €53, {e,, €3, 66}, {e2, €3, €7},

{62' €s, 68}1 {62' €4, 65}, {62' €4, eG}v {62v €4 67}, {62, €4 eS}v {62, €y, 89}! {63! €4, 65}, {83! €y, 86}, {63! €4, 67}.{63! €4, 68}.

{es €5, €5}, {es €5, 67}, {es, €5, €5}, {es, €6, €7}, {es, €7, €5}, {e6, €7, €0}, {€1, €3, €5, €4}, {€1, €3, €4, €5}, {e1, €3, €4, €6},
{e1,e3,e4,e7},{e1, €3, 64,65}, {e1, 03,7, 89}, {€3, €3, €4, €5}, {e3, €3, €4, €6}, {€2, €3, €4, €7}, {€2, €3, €7, 5}, {€3, €3, €6, €5},

{62' €4, €s, 66}' {eZ' €4, €s, 67}' {62v €4, €5, eB}v {62, €y, €7, 69}' {62! €4, €, 68}! {83! €4, €s, 66}! {631 €4, €s, 67}: {63: €4, €5, 68}:

{63' €4, €, 68}' {63' €4, €7, 69}' {63' €s, €, 67}, {63, €s, €, eB}' {63! €s, €7, 69}! {64—! €s, €, 67}, {64-! €s, ¢, 68}: {64: €s, €7, 69}:

{es 6, €7, €5}, {es €6, €7, €0}, {€5, €6, €7, €5}, {€5, €6, €7, €0}, {€6, €7, €35, €0}, {€1, €5, €3, €4, €5}, {e1, €5, €4, €5, €6},

{e1, e3,es 65,67}, {e1, e3,e4, €5, €5}, {e1, €3, €4, €7, €0}, {e1, €3, €5, €6, €7}, {€1, €3, €5, €6, €5}, {e1, €3, €5, €7, €0}, {€1, €3, €6, €7, €5}
{er,e3,e6,€7,60},{ez, €3, €4, 5,6}, {€3, €3, 4, €5, €7}, {e3, €3, €4, €5, €5}, {€3, €3, 4, €7, €0}, {€;, €3, 5, €6, €7}, {€2, €3, €5, €6, €33,
{es, e3,e5,€7, 60}, {e5, €3, 6, €7, €5}, {e2, €3, €6, €7, €0}, {€3, €4, €6, €7, €5}, {€2, €4, €6, €7, €0}, {€2, €5, €6, €7, €5}, {€3, €5, €6, €7, €5},
{es, eq €5, €6, €7}, {e3, es, €5, €6, €5}, {€3, €4, €5, €7, €0}, {€3, €5, €6, €7, €5}, {€3, €5, €6, €7, €0}, {4, €5, €6, €7, €5}, {€4, €5, €6, €7, €9},
{es, e, €7, €5, €9}, {e1, €5, €3, €4, 65,66}, {e1, €5, 3, €4, €5, €7} (€1, €5, €3, €4, €6, €7}, {€1, €2, €3, €4, €6, €5}, {€1, €2, €3, €4, €7, €5},
{e1,ex,e3,e5,66,07}, {e1, €5, €3, 65, 64,85}, {€1, €2, 3, 85,87, €9}, {€1, €5, €3, 6, €7, €5}, {e1, €, €3, €4, €7, €5}, {€3, 3, €4, €5, €6, €7}
ez e3,e4,65,€6, €5}, {3, €3, €4, €5, €7, €0}, {2, €3, €4, €6, €7, €5}, {€3, €3, €4, €5, €7, €0}, {2, €3, €5, €6, €7, €5}, {€,, €3, €5, €6, €7, €0},
{ez, en, 65,64, 67, 85}, {2, 4, €5, 6,7, 60}, {€3, €4, €5, €6, €7, €5}, {€3, €4, €5, €6, €7, €9}, {€4, €5, €6, €7, €5, €5}, {€1, €5, €3, €4, €5, €6, €7},
{e1,ex,e3,84,65,e6,e3}, {e1, 65,63, 4, 5,87, 89}, {€1, 5, €3, €4, €6, €7, €5}, {€1, €5, €3, 4, €6, €7, €9},

{61, €2, €3, €y, €x, €, 67}' {61, €2,€3,€y, €7, ¢€g, 69}' {61, €3, €y, €5, €¢, €7, 68}, {62, €3, €y, €5, €¢, €7, 68}'

{es €3, €4, 65,6, €7, €0}, {e1, €5, €3, €4, €5, €6, €7, €5}, {€3, €3, €4, €5, €6, €7, €5, €9} }.

3.2 The Neighborhood Topology of directed Graph

Definition 6. Let G = (V(G), E(G)) be directed graph. Then for each e € E(G), we define the out and in
neighborhood of e by

++ _ (e €E(G):There is a vertix x suchthat e is out —} reN s

N*(e) = { going of x and e'is in — comming of x and N'(e) = N*(e) U {e}.
_, y_ (e' € E(G):There is a vertix x suchthat e’ is out — meN L ny—

N7(e) = { going of x and e is in — comming of x } and N"(e) = N"(e) U {e}

We define a base NB using the finite intersection of members of B. From the arbitrary union of members of NB,
we have the topological structure Nz; on G.

Example 3. Let G be directed graph as it is shown in figure (5).

X e, V
e4 ()

w € z

Fig.5- The directed Graph G.

N*(e;) ={ez,es},N*(e;) ={e3},N*(e3) =0 ,N*(ey,) = 0

N'(e;) =f{e;} U{ez es} ={eg, 65 €4}, N'(e) = {ez} U{er} = { ey 353
N'(e3) =@ U{es} ={e3},N'(es) =0 U{e} ={e}

N'(e) = {{es}h {es {er e3ller, e 4}}

NB; = {@,{ex},{es} {es {ese3}{er e 43}

Ntz ={E,0,{e;},{es}, {es}, { ez 63}, {ez s} les en}, { 1, 2,4}, {€, €3, €43}
N=(e;) =0 ,N(e;) ={e;}, N (e3) = {ez}, N (ey) = {e;}
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N"(e)) =0U{e} ={e},N"(e;) ={e}U{e} ={ ey e}
N"(e3) ={e;} U{es} ={eye3},N'"(ey) = {e;}Uf{es} ={ ey, e4}

N"(e) ={{ei}, {en e}, {eze3}, {er, e4}}

NB; = {0,{e;} {es} {er, e}, {14}, { ez e3}}

NTG = {E' Q)' { el} ’ { 64}:{ €1 62} ) { €1, 64}, { € 63}' { €1,€3, 83}! { €1,€3, 84}! {62! es, 64}}.

N'UN" = {{es},{es}. { ez, e3}{er, €564}, { €1}, {e1, 62}, {er, e4}}

NB; = {@,{ e}, {e;}, {es}{es {er, e, {er,en} { ez e3}h{er, 5, 04}}

NEr(G) ={E, 0} U {{e1},{ er}, { es}{es). { er, €2}, {e1, €3}, {e1, ea}, {ez, €3}, {e2, €4}, {e3, 43, {e1, €5, €3}, {1, €2, €4},
{e1 €3, €4}, {e2, €3, €41}

4. Induced Graphs by Topological Space

In this section, we will study new forms of graphs that we generate from topology by using the methods that we
mentioned previously.

4.1 Using the Neighborhood Topology of undirect and direct Graph

In this method, we choose the largest proper open subset, then we form all the possible induced vertex-subgraphs
using the inverse of the neighborhoods method shown in section 3.1 then we choose another subset with the same
specifications and we repeat what we did above based on the induced vertex- subgraphs, where and we delete
from it what those which are does not satisfying the neighborhood method and then we take another subsets and
so on until all the proper open subset are finished. The result is a set of data, one of which is the original statement
from which the topology was generated.

Example 4. Let G = (V, E) be an undirected graph as it is shown in Figure (6).

X & J
é, &,
w e 3 z

Fig.6- an undirected Graph G
Ntz ={E,0} U {{e;}, {es}, {e1, €3}, {e2, s}, {e1, €2, €3}, {e1, €5, €43}
Is an induced topology from graph with size 4. To find that graph:
1- we choose the largest proper open subset
H; = {ey, e3,e4}

2- we find all graph satisfying H; is neighborhood set of the edge e,.

y

X w w
X w y
X € v e e
1 1 e N
€y e, e, ‘ ‘@| 1 €y € €3
€ e, z 'V z : z
cE ey z e, X € € x & x
€ ey e, €5 €
W ) z
w f ’ :
. . w f
G G G ij f Gm : Gn
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3- We choose another open proper subset

H, = {e;, e, €3}

4- We choose from graphs G4, ..., G;7 only that graphs satisfy H, as neighborhood set of e,:

G,, G;
X

X € 4

e, e
ey e _
2
w € z
w

5- We choose another open proper subset

H; = {ey, e4}

6- We choose from graphs G,, G,,, and G,5 only that graphs satisfy H; as neighborhood set of e; and e5:

e, e

7- We choose another open proper subset

H, = {ey, e3}

8- We choose from graphs Gs4, G35, and G5 only that graphs satisfy H, as neighborhood set of e and e,:

G4_7 th.?
X
X € V
€y €]
€y
€, z >
2
€; Y
w 63 zZ
w

9- We choose another open proper subset

Hs = {e,s}

10- We choose from graphs G,44, G4,, and G,3 only that graphs satisfy Hs as neighborhood set of e;, e,and e5:
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G52 Gf.f
X
X € Y
&y e,
€4
X
e, Y
w

11- We choose another open proper subset
Hg = {e,}

12- We choose from graphs Gsq, Gs,, and Gg3 only that graphs satisfy Hg as neighborhood set of e;, esand e,:

G, G,, Gy
X
X € V
e, e
€,
4 e .
€
€3 Y
w €, z
W

Then, this is the graph generated by topological spaces.
Example 5.

From example 3, we have the induced topology
NiTG = {E' (Z)} U {{ el} '{ 32}, { 63}1 {64}1 { elt 62}, {31. 63}1 {61, 64}) {62: 63}, {62, 64}1 {63' 64}! {91, 62' 63}! {91, 62! 64}!

{e1, €3, 4}, {e2, 3,243}

Is an induced topology from graph with size 4. To find that graph:
1- we choose the largest proper open subset
Hy = {e; 3,4}

2- we find all graph satisfying H; is neighborhood set of the edge e;.

3- we choose the largest proper open subset

H, ={eyq, e}

All the graphs are not satisfy that H, . So, the inverse neighborhood method is failed.
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Theorem 4.
From the induced topological space N*t; of a digraph G cannot find the digraph G.
Proof:

Let E(G) = {ey, ...,ep} and H = {ey, ..., €} ,1 < k < n be a largest proper open subset of the topology N * 7.
If we applied the inverse neighborhood N*7; method to find the graph G, then
them is at least one edge e € H¢ satisfy N*(e) = H.

Then we have the graphs

L AN

Fig (a)
Since H is proper open subset of N7 then H is edge proper open subset of N*7;.
Now, we apply the invers out-neighborhood method for H¢ then there at least out edge e’ € H satisfy N*(e") = H.

1.€.

Fig (b)
Then from Figure (a) and Figure (b) then apply edges e € H® and e’ € H sets

*—» o ——» @ and = e—»>—0—>—o
e e e e

But this is contradiction.

So, cannot find the digraph G.
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Remark 2.
If the induced topology is the discrete then we can applied the inverse neighborhood method because there is no graph

satisfying all the open proper subset of the topology. For example

X
6’5 1
/] y
ey e,
Z
€3
Flg7. Cc 5

N(ey) ={ez es},N(ez) ={ey, es},N(es) = {ey, €4}, N(es) = {es,e5}, N(es) = {eg, €4},

Ng(E) ={{ez es},{er, e3},{es 4}, {e3, €5}, {1, €43}

NB; = {0,{e;, es},{e1, es},{ez, €4}, {e5, e5}, {e, s}, {es}, {es} {e2}, {e1 }, {e5}}

Nt = {E,0,{e;}, {e;}, {es}, {es}, {es}h{er, €2}, {er, €3}, {eq, s} {er, es}, {ez, €3}, {e;, €4}, {ez, €5}, {e3, €4}, {e3, €5},

{es s} {e1, €5, €3}, {eg, €5, 4}, {e1, €5, €51 {e1, €3, €4}, {e, €3, es}.{er, €4, €5}, {2, €3, €4}, {e, €3, €5}, {e2, €4, €5}, {e3, €4, €5}
{e1 e, e5,e4}, {e1, €5, €3 €5}, {e1, €3, €4, €5}, {€2, €3, €4, €53}

Is an induced topology from graph with size 5. To find that graph:

1- we choose the largest proper open subset

Hy = {e;, e3,e4, 5}
2- we find all graph satisfying H; is neighborhood set of the edge e;.

e e, e
e P2 les e € @ e
€ € €
Gs Gy Gy

3- we choose the largest proper open subset
H, = {ey, e3,e4, €5}
4- We choose from graphs G, ..., G; only that graphs satisfy H, as neighborhood set of e,:
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5- we choose the largest proper open subset
H; = {ey, €5, €3, €5},
6- We choose from graphs G4, ..., G4 only that graphs satisfy H, as neighborhood set of e,:

7- we choose the largest proper open subset

8- All the generated graph by topological spaces is star.

H; ={e;,e;5,e3,84}, ... ,Hyg = {1,653}

5-Counclusion

In this paper it is shown that topologies can be generated by simple undirected and directed graphs. It is studied
topologies generated by certain graphs. Therefore, itis seen shown that there is a topology generated by every
simple undirected and directed graph. And it is shown that graphs can be generated by topological space by the

neighborhood relations on edges.
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