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1. Introduction

A graph G (V’, E), where V # ¢ set is supposed to be
"vertices or nodes" and E € G (V)is spoken be "edges
or links" [1]. lis supposed to be "loop" [1-
2].Assuming G = (V’(G), E(G)) be a graph, H a "sub
graph " of G if V’(H) € V’(G) and E(H) < E(G)), (H
C G) [3]. If graph have no loops and no multi edge
"simple graph” [4]. A circuit in a graph G that contain
each vertex in G precisely once, aside from the
beginning and finishing vertex that shows up twice is
known as Hamiltonian circuit. in the event that it
contains a Hamiltonian.circuit. A Hamiltonian.path is
simple that contains all vertices of G where the end
focuses many be unmistakable [7]. A connected
graph G is Eulerian if there exists a closed trail
containing every edge of G, it is also called
Euler.path. A Euler path that is called Euler.circuit. A
graph which has a Eulerian.circuit is called an
Eulerian graph [7]. The supra topological spaces had
been introduced by A.S. Mashhour at [8]. In 1983. If
(X) is a non-unfilled set, a collection (i) is subfamily
of (X) if (i) X, @ € (u) (ii) if A; € () for i €y thanu
A€ (u) [5]. "The separation axioms" at supra
topological space [5]. Consequently, the (X, u) is
called supra Tgy-space if for any pair from different
points from X, 3 at least one point set which

ABSTRACT

The Concepts of supra topological graph and introduces of class supra

separation axioms on supra topological graph (supra gT, supra
gTy,supra gT,,supra gTs,supra gT,), many relations among them were
studied. Gave results for them.

incorporate one from them anyway not the other[6].
(X, u) is called supra Ti-space if for any pair of
different points from X, there exist two open seats A,
E epu, such that x € A, y ¢ A and x¢ E ,ye E [6].
(X, u) is classified supra T,-space, if for any every
pair from different points can be separated by disjoint
open set [6]. (X, w) is classified " supra regular.space"
if V nonempty closed set F and a point x which does
not belong to F, Jopen set AE, such that x € A|FS E
and A NE =0

Also this space is "regular" and T,-space thin, at that
point, it is designated "T3-space"[6]. A supra
topological space (x,u) is called "supra normal” space
if and provided that for each pair R,W of disjoint
closed subsets of Y, there is a couple (A, E) of
disjoint open subsets of X such that R € AW ¢ E
and ANE =@ [5]. A normal & supra T,-space is
supposed to be supra T4-space [5]. In this work, we
show some new definitions from supra separation-
axioms count at the supra topological graph. Utilizing
the definition from supra topological graph which
established at the neighboring from the decision from
vertices and edges between vertices at the graph. We
introduce new supra separation-axioms at graphs is
said to be a graph supra separation axioms say (supra
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gTo, supra gTy, supra gT,, supra gTz , supra gT,),
Finally, we gave an examination for certain instances
of these graphs supra division aphorisms.
Examination is giving a definition for graphs supra-
separation-axioms.

2. Graph Separation Axioms

Definition 2.1 Let G =(V’,E) be a graph with supra
topological graph (V’(G), ug). The post class Of all
vertices (v’iR) for all v’; €V’(G). The complement Of
these pOst class is called supra closed post class and
denoted by supra C (v’iR)

Definition2.2A supra topological graph (V’(G), ug),
is said to be supra gT, if for any pair of vertices of
V’(G), there exist no less than one post class of any
vertex which contains one of them however not the

e other. All in all, a supra topological. graph (V’( G
), 4g) is supposed to be a supra gTy if for any v’1 v’
EV’(G). v’y #v’, there exist a post class of any
vertex R is supposed to be v’;€ R however v’»¢ R.

v’ v’

V’

Fig. 1: A Complete graph

Example 2.3.Let G = (V’, E) be a graph as shown in
Figure 1. We construct its supra topology. The post
classes of the vertices are the following :V’(G) =
{v;/i=1,2,3,4,5}E(G)={v, v; :/i=2,3,4,5}« U{v,v; :/i=1
,3,4,5}Yu{v3v; :1i=1,2,4,5}Y0{v,v; : /
i=1,2,3,5}u{vsv;: /i=1,2,3,4}

The post class of the vertices v'iR ={v’y, v’3, v’4, v's
}V’ZR :{V,z, V,3, V,4, V,S’V,SR :{V,ll V’Z! V,3, V’4
P aR={v', v v iav's UR={v, via,v'svs }e
Thin, a subbase of a supra topology is. Sg = {{v",,
v Vi, vish { v v Vi, vis 3 v vh
,V’4,V’5},{V’1,V’2,V’3,V’5},{V’1, V’2,V’3,V’4}}. The base
Bo = {V(G).,p{v'svuvsh{v v vish{v vs v
}l{ V)z, V’3,V’4},{V’1,V’4,
Vish{v v v sh{v v v b v v v s {v v b
1V 2V 3V 2 3,V 4V s 1V 2 3 v sV 1Ly 2 v s
Vieh{vuv v sy H{v v v sy b v i v b v sH{
v {vsh{v'1,v,v’s}}.The supra topology on the
post class is of:uc={V’(G),p.{va,v’s, v's, vs }{v'i,
Vs Vi vish {vive va vis h{va v
Vish{v v v s v sh{v v s v sh{v v v s v b {v 2,
ViV b v Ly sy v sh v v v s b v v s v sh{v
vV s h v v s i h v v v sh{v v v sh{v v 2}
AV v o v b v v b v Ly b v L s v v sh{v
Va2 shV 3V b v sy s v v s h{v ih{v 2}
{vs}{vs}{v’s}}This is called a discrete supra
topology and the graph G is called a complete graph.

TJPS

Remark 2.4.: In a indiscrete supra topological graph
V’(G), G isn't supra gTy, and in a discrete topological
graph (G) is supra gT,.

Definition 2.5A supra topological graph (V’(G), ug)
is said to be a supra gT, if for any pair of distinct
vertices of V’(G), there exist two post class of any
vertex which contains one of them but not the other.
In other words, a supra topological graph (V’(G), ug)
is said to be a supra gT, if for any v’;,v’» € V’(G), v’;
#v’,, there exist post classes of any vertices R and W
such that vi€ R, v>¢ Rand v,e W, v’i& W.
Example.2.6. Letv; R = {\L’z, v, V’4' v’ },V’Z R
=y via v vislvaR={" v v v} viR=
{V’l, Vv, V'3, Vs },V)s R = { Vi, Vi, V3 Vs }.Then G
is supra gTo.

Definition 2.7. A supra topological graph (V’(G), ug)
is said to be a supra gT, if V pair of distinct V’, which
can be separated by disjoint post class. In other
words, a supra topological graph (V’*(G), ug) is said
t0 bi a supra gT, if fOr any v';,v’, € V’(G), v’y #v',
there exist post classes of any vertices R and W s.t
viER , Vv, W, R nW = ¢, The converse isn't
accurate over all.

Example 2.8.From example 2.3.v""{R = {v’, v’3, v'4,
Vs BVHoR = {v7, v, v vishv R = {v v v, vs
VAR ={v', v, viav's JvsR ={v',, v’ vy’ }
Thin G is not supra gT,

Definition 2.9:A supra topological graph (V’(G), ug)
is said to be a supra gTs if it is supra gT, and for
every non empty closed post class F (a complement
of a post class of each vertices) and a vertex v; which
does not belong to F, there exist post classes of any
vertices Rand W, suchthat v; ER,FS W, RN W =

o.

Fig. 2: AsupragT;

Example 2. 10 Let G be a graph with a supra
topological space(V’(G),uc) as shown in Figure 2.
The post classes are viR ={v’,}and
voR={v"1},v1R={v"3},v 3R={v "1 },v 2R={v "3},v sR={
v’} It's easy to show that G is supra gTs.

Remark 2. 11 If G graph with a supra topological
graph (V’(G), ug). Then supra gT3 is supra gT»,.
Proof: Let G be supra gTs. G is supra gTy,
byDefinition2.5, V v; € V’(G), and any closed post
class F of V’(G), there exist post classis of any R and
W such that v; € R, F € W, RnW = ¢ . Now, For all
X, YE V’(G) and x=y. Thin xe V’ (G), {y} is closed
post class, {y} < supraC ({x}). Since G is supra gTs,
then there exist two post classis U and V’ s.t xeU,
{y} €V ,UnNV=¢ .So G is supra gT,.The
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converse of Remark 3.1.17, The opposite isn't
accurate over all as shown example.

Example 2.12Let G be a graph with a topological
graph (V’(G), ug),as shown in Figure 3,where :
V’(G)={v,;/1<i<5},E(GC)={v,v; :/i=2,5,

| 4
’
| 4 v
V’ \ V’
Fig. 3

{v,v; :i=1,3}y {vsv; :fi=2,4 {v,v; :[i=3,5},  {vsv;:/
i=1,4}The post classis are: v{R = {v’, vs}, v»R =
vl viesR={v, vi}v R={v7%, vs}viR =
{V ’l! V’4}-

The closed post classis are: supra C (viR) =
{v’1,v’3,v’s}, supra C (v,R) = {v’, v’4, v’s}, supra C
(v3R) = {v'1, v3, vis}, supra C (v4R) = {v’y, v72,
v’4} supra C (vsR) = {v’,, v’3, v’s}. It's easy to show
that G is supra gT,, but it is not supra gTs.

DifinitiOn 2.13A supra tOpOIOgical graph (V’(G), us),
is said t0 bi a supra gT, if it is supra gT, and for each
pair A, B of disjoint closed subsets of V’(G), there is
a pair U, Vv’ of disjoint post classes of V’(G) so that A
cUBcVandUnV’ =¢.

Fig. 4

Example 2.14. The post classes are: v’iR = {v’;, v’3,
viapv o R ={v'y, v}, viR={v';, v}, viR={v"1}.
The supra closed post classes are: supra C(v’;R)=
{v1}, supra C(v;R) = {v’, v’4}, supra C (v3R) =
{v’3, v’s}, supra C (v4R) = {v’,, v’3, v'4},. It's easy to
show that G is supra gT.

Remark 2.15. one can deduce that each supra gT, is
supra gTs. The opposite isn't accurate overall as in the
blew example.

TJPS

Example2.16. Let G be a graph with a supra
topological space (V’(G), ug) as shown
figure.5.Where:V’(G) = {v;:/1<i <7}, E(G) =
{vyv; :li= 5,6,7
Y o{v,v; :1i=6,7}{vsv; :[i=4,5,7}{v,v; :/i=3,5,6,7},
{vsv;: | 1=1,3,4,6,7}{vev;: | 1=1,2,45}{v,v;: |
i=1,2,3,4,,5,6}.

The post class of all vertices are: v’iR = {v’, v,
viih veR = {vs v hvisR = {vi, v vihviR =
s v vie, viih VSR ={v'y, vis, v, v, vi7} VR
=y v viavish viIR={v1, v vs v, v, v}
where : vy,v, € V’(G) and v; Ev’sR, but v, & v’sR.

Vq, V3 EV’(G) and v’3€EV R, but v, & v’4R
v,V EV(G) and v, €EviR, but v, € viR.
v, vs EV(G) and wvs €viR, but v, €viR
1,6 EV’(G) and wvg €viR, but v, € viR.
v, v; EV(G) and v, evyR, but v, €v’iR

,,v3 EV(G) and vy evyR,  but v, &
v4Rv,, v, EV’(G) and v, €v’3R, but v, € v3R
W, 05 EV’(G) and  wvs €VR, but v, ¢
v1Rv,,vs €EV’(G) and vg €vR, but v, € viR
2, v, EV(G) and v, evR, but v, €v’iR.
v, v, EV(G) and v, EviR, but v €viiR,
v3,vs €EV’(G)  and vs €vIR, but wvs¢
v1Rv;,vs €EV’(G) andvg €viR, but wv; € viR
V3,0, EV(G)  and v, evyR,  but  v3 &
vi1Rv,, vs €V’(G) and vs €vR, but v, €v’R.
vy, Vg EV’(G) and ve EV'IR, but vy &
vi1Rwv,, v, €V(G) and v, eviR, but v, € v'iR
s, Vg EV’(G) and v, €vHR, but v €viR.
vs,v; €EV’(G)  and v; EVHR, but vy ¢
v,R.vg,v; €EV’(G) and v, €v’3R, but vg € v'3R.
Thin G is supra gTo.vy, v, €V’(G) and v; €v’sR, but
A any pOst class contain a vertex b but not contain a ,
b. Thin G is not supra gT4, and is not supra gT,. The
Complement of the post classes are: supra C (v';R) =
{V’l,V’zl V'3, V’4},
supraC(v ,R)={v’1,v"2,v3,v 4,v s },supra
C(v’sR)={v'1,v"2,v’s,v s }.supraC(v sR)={v’1,v’2,v 4},
supra C (vsR) = {v,v’s}, supra C(vR)
={v’3,v’e,v’7}, supra C (v;R) = {v’;}. The first vertex
v’yand F= {v’,}, there exist post classes Rv’sR,and
W= v’R, such that viER, F € W, but RN\W # @.
Then G is not supra gTs.

Example2.17. Let (V’(G),uc) be supra topological.
Space as shown in figure 6  Where
V’(G)={v; :/i=1,2,3,4,5},I(G)={v, v, :/i=2,5},U

{v,v; :i=1,3},U {vgv; :[i=2,4}, U{v,v;:[i=35}, U
{vsv; |/ i=1,4},
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The post class of all vertices are:v’;R = {v’, v’s},
voR ={v'y, v} visR ={v, v} viR = {v’s, v},
v’sR = {le, V,4},U1,U2 EV’(G) and U, eviR, but
v, €viR. v, v3 €EV’(G) and vy €vyR, but v, &
v,R. v,v, EV(Gand v, evHR, but v, ¢
v,Rv,vs €EV’(G) and vs €v’iR, but v, ev’iR.
v,,v3 EV’(G)  and v, EVIR, but wvs¢
viRwv, v, €EV(G) and v, evyR, but wv, ¢
viRwv,,vs €V’(G) and v, €viR, but vs &
v3R.vs, v, EV’(G) and v; €v’,R, but v, € v,R
V3,5 EV(G)  and  v; EVR, but wvs¢
v,R.v,,v5 EV’(G) and vy €vR, but v, €v'iR.
Then G is supra gTo. vy, v, € V'(G) and v, €v’sR,
but v, e v3R.vy,v; €V’(G) and v; €v’sR, but v; €
v4Rv,v, €V’(G) and v; €v,R, but v, Ev’sR.

v, Vs EV(G) and v, evisR, but v €vyR.
v,,v3 €EV’(G) and v, evR, but wv;evyR.
vy, v, EV(G) and v, evR, but v, €viR.
v,,v5s EV’(G) and v, €viR, but vy ev,R.

v3, U, EV’(G) and v3 EVHR, but v, €
v’3R.v3,v5 EV’(G) and v; €v’,R, but vs €vR.
v, Vs €EV’(G) and v, €v’R, but vs €v’jR. Then G
is supra QT.v,,v, €V’(G) andv,; ev,R, v, €
v’lRandv’zRﬂv’lR:(bvl, V3 EV’(G) and v, EvsR,
vy €vy4R and vsR NnvyR = @ vy, v, €V’(G) and
v, EvhR, v, EVviR and vHOR nNvi3R = @,
vy, vs EV’(G) and v, €v5R, vs €viR and v’;R
nviR = @, vy,,v; €EV’(G) and v, €v’iR, v; EV,R
and viR nv,R = @, vy, v, €V’(G) and v, €vR,
v, EViR and v1R Nv’sR =
@,v,,vs €V’(G)andv, ev’3R,vs EvyR
andv’sRNv’;R=0,v5,v, €V’(G)and v; €v,R, v, €
v3R and v,R nviR = @, vs,vs €V’(G) and
V3 eviR, Vg eviR and vHRNv’ IR =@,
v, vs EV’(G) and v, EvsR, v €vyR and visR
nv’4R = @. Thin G is supra gT»,.

Example 2.18: Let G be a Hamiltonian

v’ v’

>4

v | 4

Fig. 7: A Hamiltonian-circuit

circuit graph as shown in Figure 7, The post classes
of the vertices are the following:

\% ’1R:{V ’4'\) ’5},V ,zR:{V ’31V ,5},\) ’3R:{V lgyV ’4},\/ ,4R =
{v'iv’s}, visR = {v’1 v’} Then, a subbase of a supra

topology is Se
={vavsh{visvisr vy st {viivist{viiva}} .
The base is Be={{V’(G).¢,

b b v b v ey sh{vsysh{vayab{viiv's},
{V ’l,v ,2}}.ﬂG={V’(G),¢),{V ’1}!{‘} ,Z}I{V ’3}!{‘} ’4},{\/ ’4}!
avish v avish{v oy b v v sh{v v b vyl
v ish{v ey sh{v ey sh{v sy b {v ey sy sh{v ey’
2V'sh{v v av st v aviay b vy sy ey st {viiy v
’4,V ’5},{\/ ,Z,V ’3,V )4,\/ ’5},{\/ )1'\) ’2,\/ ’3’ v ’4}}. Example 2.19:

TJPS

The post classes of the vertices are the following:
vIR={v%v 73} voR ={v1vi} viaiR={v1v}, viiR
= {V )2'\/ ’3,V’5}, V’5R = {V ’4}.

2

1 4 v
v’ v’
V’5
Fig. 8: A Hamiltonian circuit
Thin, a subbase of a supra topologygraph
SG:{{V ’21\/ ’3},{\/ ’11\/ ’4},{\/ ,Z,V ’3,V ’5},{v ’4}}.and the
base is of a supra topology

graph,Be={{¢,V’(G) {v"2}.{v'1v'a}{v s} {v2v’sv’s
}}.Therefore, the supra topology
graph:uc={¢,V’(C){v'1}{v 2t {v il {v' v {vavs
B v b v ey s v s b v v ey s v ey b v v ey’
3'V’4},{\/’2'\/’311/"4},{\/’2'V’3’V’4,V,5}}.Then the Supra
Separation axiom on Hamiltonian circuit. The post
classes of the wvertices of Hamiltonian circuit
graph,v’1R = {v’2}, v’,R
={v by s R={v s} v uR={v'1},vsR={vu}vy, v, €
V’(G) and v; evyR,but v, € v4R v, v3 EV’(G)
and wv; €v,R, but v, €v,R vy, v, €V’(G) and
v, EViR, but v; €vsR vy, vs €V’(G) and
vs €vi3R, but v, €viR. v,,v3 €EV’(G) and
v, €viR,  but v;&viRv,v, €EV(G) and
vy EVsR,  but v, €viR. v, vs €V’(G)and
vs €v3R, but v, €viR. v v, €V(G) and
vs €v’,R, but v, & v,R.v;, v5 €V’(G) and v €vsR,
but v; €viR. v, v €V(G) and v, €vsR, but
vs €vsR. then G is supra gTo. Now wv,,v, €
V’(G),Ul EV,4RandU2 € V’]_R.

Vq, ‘U3 EV’(G),Ul €y ’4R and 173 € V,ZR
V1, Vs EV’(G),U4 €y ’4R and Vy € V’5R
1,05 EV’(G),v; €v4R and vs € V3R,

vy, V3 EV’(G),v, ev’iRandv; €v’;,R.v,, v, EV’(G),
v, €viR and vs €visR. v,,vs EV’(G), v, EVIR
and wvs €viRvg v, EV(G),v; Ev,R and v, €
vsR. vs,vs EV’(G), v; €vHR and wvs €viR.
v, Vs EV’(G),v, €vsR and vg € v’3R. Then G is
supra gT;. NOw v, v, € V’(G), v; €vyR and v, €
viR , v5RNvR = @, V1, V3 EV’(G), V4 ev’yR
andU3 ev,R v4,R nv,R = @,Ul,U4 EV’(G) s
v, EvyR and v, EVR, vi,R nvsR = @,
v, vs EV(G) , vy €v4R and vs €Evi3R ,  Vv4R
Nv’3R = @, v,,v; EV’(G), v, v R and v; € v’;R,
v 1RNv,R=0, v,,v, €V’(G), v, €v,R and v, €
V’5R y V’1R nV,3R = @, Vo, Vg EV’(G) , Uy Ev’lR

and vs €viR , VIR NviR = @, vs,v, EV’(G)
V3 EV’zR and v, € V’sR, V)zR nV’sR = o,
V3, Us EV’(G) , U3 EV’ZR and Vs € V’3R ) V,zR

nv’3R =@, v, vs €V’(G), v, EvsRand vg EviR
v'sR Nv’3R = @. Then G is supra gT,. v, €V R, F =
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{v’3}. Let W=v",R, R=v1R, thenR N W = @, then
GissupragTs

Example: The Hamiltonian path is
{vsvi,vaviavia},
Vi v
’ —e ’
v’ Vv v
Figure 9

the post classes of the vertices of Hamiltonian path is
:V,lR =
{V ’2},V )zR:{V ’3},\/ ’3R:{V ’4},\/ ’5R:{V ,1}.171, v, €

V’(G),Ul €v’sR, bUtUz ZvsR.
vy, V3 EV’(G),v; EVR and v3 € visR
,,v, EV’(G),v; EVR and v, &
v'sR.vy,v5 EV’(G),v; EVR and Vs €
v’sR.v,, 13 €EV’(G),v, €v1R and vy € v'1R
2y, v, EV’(G), v, EVR and v, &
viRv,,vs €EV’(G),v, €vIR and vs €v1R
3,14 €EV(G), v3 EVHR and v, €Vv7HR.
v3, Vs EV’(G),v3 €V,R and vs € vHR

s, Vs €EV’(G), v, €vR and vs € vi3R . Then G is
supra gTo.This graph is not supra gT; v, and
143 EV’:LR.

3. Main Results

Proposition 3.1. Let G be a connected graph contains

only one cycle with a supra topological graph ( V’(G .

), Ug), |G| = |E], thin G is supra gT,.

Proof :Let G be a graph with a supra topological
graph (V’(G), ug) and G is connected with one cycle
& |G| = |E|. Then any vertex in V’(G) has two others
vertices in his neighborhoods intersected in one
vertex. Therefore, G is supra gTo.

Remark 3.2. The Proposition 3.1 is not true, when
V’(G)=E(G)=4.

Fig. 10: A graph G which is not supra gT,

Example 3.3. Let G be a connected graph contains
only one cycle with a supra topological space (V’(G),
Ug) as shown in Figure 10.Where,

V(G)={v; /1 <i<4},

E(G)={v,v; :[i=2,4}u{v,v; :/i=1,3}U

{v3v; /i=2,430{v,v; :/i=1,3}.

The post class of all vertices are:
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VIR = {v’, v} voR = {v’y, via,vsR = {v’, v},
v4R = {v’y, v’5}.Then it’s easy to show that a graph
G is not supra gTg

Remark 3.4 In general, supra topology, every
subspace of a supraTy-space is supraTy- space. This
can no terrify in supra. topological graph the
following example. We see it is not necessary that
every sub graph of a supra gT, is also supra gT,.

v
1 V’z

’ L ] V’3
[ J
o

Fig. 11: A sub graph H which is nOt supragT,.

Example 3.5 Let H be a graph with a supra
topological space (V’(H), uy) as shown in Figure 11,
a sub graph of a graph G on Example 2.3.

The post class for every vertices are: v’iR = {v’,, v’
viav'sh voR = {v'i} visR = {v’y, vis}viaR = {vi},
v’sR = {v’;, v’3}. Then it’s easy to show that a graph
H is not supra gTo.

Theorem 3.6. Let G = (V’,E) be a graph with a supra
topological graph (V’(G), ug). Then the following
statements are equivalents:

I. Gis supragT,.
. VX, Y€ V’(G) and x=y then supra Clg(x) # supra

Cls(y).
vx € V’(G), N(x) is subset or equal to a supra closed

post class.

Proof : (i) — (ii): If G is supra gT,, then if x, ye
V’(G) are not adjacent , x+Yy 3 a post class U such
that xe U,y € V’(G) -U. Then x ¢ N (y) and x¢& supra
Cls (y). Since supra Clg (y)={y} U N(y) and supra
Clg (X)={x} U N(x). Also, y & supra Clg(x). Thin
supra Clg (x) # supra Clg (y).

(if). — (iii): For any two particular not neighboring
vertices X, y€ V’(G) and x#y. We have x& supra Clg
(y) and y¢ supra Clg (x). FOr all xe V’(G), x¢& N(x),
then there exists a vertex z not adjacent to x, z#x and
by (ii), Clg (z) # supra Clg (x) and sO x€ supra Clg
(2), supra Clg (z) N N(x) # @. Hence N(x)= U{ supra
Clg (2) : supra Clg (z) NN(x) # @}, i.e, N (x) is ©
C(x).

(iiiy — (i) For every x, ye V’(G) and x+y and x=+Y.
Thin y & N(x) and y& supra Clg (x).S0y € V’(G) -
supra Clg (x) which is a post class. Therefore x¢
V’(G) - supra Clg (x). Then G is gTo.

Theorem 3.7. Let G= (V’, E) be a graph with a supra
topological graph (V’(G), ug). Then the statements
are equivalents:

I. GissupragT;.

I1. vx€ V’(G), then xSsupraC(uU,).
Il vx € V’(G), N(x) = @.

Proof. :(i) — (ii): For all xe V’(G), ye supra C (x),
this means x¢ supra C (x). Since G is supra gT, then
3 a post class Uy, such that x & U, Then
supraC(x)=u{U,:ye supra C(x)}. C(x)g. So supra
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C(supraC(x)) < supraC(uU,).Therefore xS supra
C(uuy).
(ii). - (iii) For all xe V’(G), by (i), x

=n(UUy)=n, supra C (Uy),N(x) = @. distinct not
adjacent vertices x, ye V’(G) and x#y. We have x¢
supra Clg (y) and y& supra Clg(x). For all xe V’(G),
x& N(x), then there exists a vertex z not adjacent to x,
z#x and by (ii), Clg(z) # supra Clg (x) and sO x¢
supra Clg(z), supra Clg(z) n N(x) #@. Hence
N(x)= U { supra Clg (2): supra Clg (z) NN(x) # 0},
i.i, N(x) is a subset or equal to a closed post class.

(iii) — (i) For all x, ye V’(G) and x=#y and x=y, by
(2), x= nsupra C (Uy) and y= nsupra C (U,). Thin x
¢ (Uy) andy & (Uy). Therefore, G is supra gT;.
Remark 3.8. In general, supra topology, Theorem 3.7
is necessary to be satisfied. But in supra topological
graph the result is verified although N(x) is not empty
as in the following example.

Example 3.9From example 2.17., The latest remark
is achieved.

Theorem 3.10. Let G be a graph with a supra
topological graph (V’(G), ug). Then the following
statements are equivalents:

I.GisasupragT,.

Il. vx, ye V’(G) and x=#y, 3 a post class U C V’(G),
such that x € U, y esupra C(supra CI(U)).

I, vx, ye V’(G) and x=Yy, 3 a post class F such that

x€ F, y € supra C (F).

Proof. (i)— (ii): If G is a supra gT,, thin by
Definition2.7. x, ye V’(G), x#y there exist two post
classis U, R such that x €U, y € R and U n R=0.
Thin xeU and y € supraC(supra Clg(U)) =W which is
a post class.

(if) — (iii) : Since F is closed post class of x, then F is
in the nhd of x.

3 post class U with the end goal that , xeU < F.
Then supra Clg (U) =F. By (ii), x€ F and y €supra C
(F).

(iiiy = (i) : Let for all x, ye V’(G), x#y and F is
closed post class b of x. Then by (iii), x e Fand y €
supraC (F). So 3 a post class U such that xeU < F.
So x€ U and y esupra C (supra Clg(U)). Supra
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