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Abstract: Neutrosophic over set can deal with the uncertainties related to the information of any decision making
problem in real life scenaries, where fuzzy set may fail to handle those uncertainties properly. The study on presented
in this ”Neutrosophic Over topologized domination graphs” and also classification in different frame are discussed.The
idea of NOwer Top-dom set, NOver Top-minimum dom set, N Over Top-minimal dom set and N Over Top-dom
number are introduced and necessary examples are established. In any neutrosophic over decision-making problem,
the decision maker use the comparision of neutrosophic over number to choose alternative solutions.

Keywords: NOver Top-dom set, N Over Top-minimum dom set, N Over Top-minimal dom set, N Over Top-dom
number.

1 Introduction

The uncertainty theory plays an influential role in handling various real-life models in the field of
science and engineering, In the current era, the multi-criteria decision making (MCDM) process has gained
much attention by several researchers as it can nicely handle many real-life challenging problems in many
front line areas like a financial investment,recruitment polices, clinical diagnosis of disease, design of the
complex circuit etc., It is not an overstated fact that the fuzzy set theory plays a very crucial role in decision-
making problems, especially when decision-makers work in an uncertain environment. The theories of un-
certainty have geared up dramatically after the introduction of the fuzzy set by zadeh[20] and intuitionstic
fuzzy set where he introduced the concept of membership function of belongingness. Smarandache[19] man-
ifests the idea of a neutrosophic set. Neutrosophic set considers the truth membership,the indeterminacy
membership function, and the falsity membership function simultaneously. Invention of neutrosophic set
plays an important impact in science and engineering research domain. In this current epoch, it is gener-
ally used in decision making (DM) problem and mathematical modelling. As researchers developed single
valued neutrosophic set[18],some types of neutrosophic sets like Over, Under/Off sets etc.,[11], Narmada
Devi[14,15] worked on new type of neutrosophic off graph and minimal domination via neutrosophic over
graph. Recently chakraborty[5]constructed the theory of pentagonal neutrosophic set.Few otherr research
work[6,7,10,11,12,13,17] also published in this field. The concept of topologized graph was introduced by
Antoine Vella in 2005 [1]. Antoine Vella extended topology to the topologized graph by the S; space and the
boundary of every vertex and edges of a graph GG. The space is called S; space if every singleton in the topo-
logical space either open or closed.Chang [8] introduced the concept of the notion of fuzzy topology. Ore [16]
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introduced the concept of theory of domination of graph. Heynes et. al [9] published the book regarding the
concept of fundamental domination on graphs and they worked more concepts on domination on graphs. An-
nadurai and Bhuvaneswari et. al [3,4] handled the concept of topologized domination in graph and explained
some of its properties. In this article, the novel of topologized domination on NOver top graphs are developed
and some of its interesting properties are established.

2 Preliminiaries

Definition 2.1. [4] A set & of vertices of ¢ is said to be a topologized domination set & if 4 is a topologized
graph and every vertex in ¥ — & is adjacent to atleast one vertex of in Z.

Definition 2.2. [8] A single values neutrosophic over set P is defined as P = (f, (a(f),8(f),y()), f € F such
that there exist some element in P that have atleast one neutrosophic component that is > 1 and no element
has Neutrosophic component that are < 0 and a(f),5(f),y(f)€ [0, 2] where € is called overlimit such that
0<1<q.

Definition 2.3. [8] A NOver graph 4 = (P, () is a Ngraph on a crisp graph G* where P is an neutrosophic
vertex over set on ¥ and () is a neutrosophic edge over set on & respectively such that

(i) ag (mn) < [ap(m) A ap(n)]
(ii) Bq (mn) < [Bp(m) A Bp(n)

(iil) vg (mn) > [yp(m) V vp(n)] foreverymn € & C ¥ x V.

3 Neutrosophic Over Topologized Domination Graphs

Definition 3.1. A Nover graph 9 = (P, Q) is called NOver Top graph if 4* satisfy the following condition
(i) every singleton is open or closed in 7.
(i) Vf e Z#,]0(f)| <2 where O(f) is denoted by the boundary of a point x

Definition 3.2. A set Z of nodes of ¢ is said to be a NOver Top dom set in 4 if 4 is a NOver Top graph and
every vertex ¥ — & is adjacent to atleast one vertex in & at the degree of truth membership , indeterminacy
membership and falsity membership respectively which is belongs to [0, €].

Example 3.1.
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(0.5,1.3,0.8)

&
(0.3,0.1,1.4) O

(0.3,0.6,1.2) (1.5,0.2,0.7)
Figure 1: S5—star graph

Let # = {a,b,¢,(0.2,0.6,1.3),(0.3,0.1,1.4) } be a topological space on V' U FE defined by the topology
T={%,0,{a},{b,c}}. Here for every { f} € .% is open or closed and |0(v)| < 2.
By the definition of 3.1, ¢ = (P,Q) is NOver Top graph. Also NOver top dom sets by 2, = {b} and
Dy = {a,c}.

Theorem 3.1. Let ¢ be a NOver Top graph with atmost degree two. If & is a top dominating set of ¢, then it
is a NOver Top dominating set of 4.

Proof:

Let (%, 1) be a topology on %=V U E. Then every singleton set is open or closed and G is a NOver graph
with atmost degree two. Hence |0(v)| < 2. This implies that & is NOver Top graph. Let 2 be top dom set.
Then every node in 7" — & is adjacent to atleast one node of & thus implies that & is a

NOver Top dom set of 4.

Definition 3.3. A dominating set & of the NOver Top graph ¥ is said to be a NOver Top minimal dom set if
for every node in 2, 2 — {v} is not a NOver Top dom set. i.e., no proper subset of & is a NOver Top dom set.

Example 3.2. From Example 1, {a, ¢} is NOver Top minimal dom set but which is not a NOver Top dom set.

Theorem 3.2. Let 4 be a NOver Top graph with atmost degree two. If & is a Top minimum dom set, then &
is a Top minimal dom set.
Proof:

Let (%, 1) be a topology on .=V U E. Then every singleton set open or closed and ¢ is NOver graph
with atmost degree two. Hence |0(v)| < 2. Thus implies that & is NOver Top graph. Let 2 be a topologized
minimum dom set. Then every v € 2, 9 — {v} is not a top dom set which implies that & is a NOver Top dom
setof 4.

Remark 3.1. The converse of the above theorem need not be true. Every graph need not be a NOver Top
graph.

Lemma .1. Let &2, be a NOver path with n nodes which is a NOver Top graph. Then the NOver Top dom
number is 7, (Z,,) > [n/3].

Lemma .2. Let & be a NOver cycle with n—nodes which is a NOver Top graph. Then the NOver Top dom
number 7.(6,) > [n/3].

Lemma .3. Let (%) be a NOver complete graph with n—nodes (n = 2, 3) which is a NOver Top graph. Then
the NOver Top dom number 7.,(%,,) = 1
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4 Some Example For Neutrosophic Over Topologized Domination Graphs

Example 4.1.

(0.2,0.5,1.3)

(0.9,1.3,0.5) (0.6,0.9,1.2)

(1.2,0.2,0.8) e v(1.5,0.3,0.5)

(0.4,1.0,0.6)

Leta, b, c,d, e and f denote the nodes and (0.1,0.3,1.3), (0.5,0.2,1.2),(0.4,0.3,0.7),
(0.3,0.2,0.8),(0.8,0.1,0.8), (0.2,0.4, 1.4) denote the edges which are labelled /(0.1,0.3,1.3) = {a, b},
1h(0.5,0.2,1.2) = {b, ¢}, h(0.4,0.3,0.7) = {c,d}, h(0.3,0.2,0.8) = {d, e},
1(0.8,0.1,0.8) = {e, f}, h(0.2,0.4,1.4) = {f,a},

Let Z = {a,b,c,d,e, f,(0.1,0.3,1.3), (0.5,0.2,1.2), (0.4,0.3,0.7), (0.3, 0.2, 0.8), (0.8,0.1,0.8),
(0.2,0.4,1.4)} be a topological space defined by the topology

T= {Q,Q,{a},{b,c},{d},{eaf},{a,b,c},{a,d},{a,eaf},{l%c,d},{b>c,6,f},{d,eyf},

{a,b,c,d} ,{a,b,c,e, [}, {a,d, e, [}, {bcd, e, [} }

Here for every {f} € .% is open or closed.

We have 0(a) = {b, f}, 9(b) = {a,c}, O(c) = {b,d}, O(d) = {c,e}, d(e) = {f,d} and O(f) = {a,e}
with |0(v;)| = 2 where i = 1,2,3,4,5,6. By the definition of 3.1, |0(v)| < 2.

Hence this graph is a NOver Top graph.

Moreover, the NOver topologized dominating sets are given by & = {a, d} and the corresponding NOver
sets for maximum and minimum are given by

a b c d e f U [ab | bc | cd| de|ef| fa
74102106 |15]04]12]09 T |06 1515121209
I, 105109/03[10[{02]13 Ip 109109101013 |13
Fyq|13(12]05/06]08|05 Fg|[12]05/05]06|05]0.5
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N |ab | bc | cd | de | ef | fa
T 1020604040902
Ip 105]103/03]02[02]0.5
Fgp|12]12]06|08)|08]1.3

Therefore this graph is NOver Top domination graph.

Example 4.2.
(0.4,0.7,1.2) (0.2,0.5,1.3)
(0.1,0.4,1.2)
U1 (%)
J/ S
N S
- o
v o
S ES
“ =
2 Nt

@ (1.1,0.2,0.9) @

(1.5,0.5,0.2) (1.2,0.9,0.8)
Figure 2: S5—star graph

Let vy, v, v3 and vy denote the vertices and (0.1, 0.4, 1.2), (0.2,0.4,1.3), (1.1,0.2,0.9), (0.3,0.5,1.2) de-
note the edges.

Let F = {v,v9, 03,04, (.1, .4,.2),(.3,.5,.4), (.1, .4,.8),(.2,.4,.9)} be a topological space defined by the
topology

T = {ﬁ, (2)7 {Ul} ) {U2} ) {Ud} ) {04} ) {Ub 02} ) {Ulj U3} ) {Ub U4} ) {U27 U3} ) {U2a U4} ) {U?n U4} )

{vla V2, U3} ) {Ula V2, U4} ) {UQ7 U3, U4} ) {U17 U3, '04} }

Here for every{f} € .7 is open.

By the definition of Nover Top graph |0(v)| < 2.

We have 8(1)1) = {U2,1)4}, 0(1}2) = {U17U3}, 6(?]3) = {1)2,1)4} and 8(1)4) = {Ul,vg} with |6(vz)| =2
where 1 = 1,2, 3, 4.

Hence this graph is a Nover Top graph.

Moreover, the Nover topologized dominating sets are given by D = {v;,v3} and {vy, v4} and the
corresponding neutrosophic over sets for maximum and minimum are given by

Ta | Iy | Fy
vy 10410712
vy | 02]05]13
vs | 1.2109]0.8
vy | 1.5105 ] .2
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UiU2 | U2U3 | 34| 41
Tyuw, = max (v, v;) | 04 | 1.2 | 1.5 | 1.5
Tove, = max (v, 0) | 07 | 09 | 09 | 07 |5 €+
Fyue, = min (v, v;) | 1.2 ] 0.8 | 0.2 | 0.2
V1V2 | VU3 | UV3U4 | V4V
Tyinw, = min (v, v;) | 02 | 02 | 1.2 | 04
Torne, = min (v, 0;) | 05 | 05 | 05 ] 05 |~ €~
Fyne, = max (v,v;) | 1.3 | 1.3 | 0.8 | 1.2
Hence it is clear that this graph is Nover Top domination graph.
Example 4.3.
(0.6,1.2,0.4) (0.3,0.5,1.5)

(0.2,0.5,1.5)

©
QQZO
)

)
A
N

@ (0.5,1.0,0.6) @
G/ (0.3,0.4,1.5) @

(1,0.5,0.3)
(1.3,0.5,0.2) (1.1,0.7,0.1)

Here every singleton sets are minimum dom sets. Clearly the complete graph %} is not a NOver Top graph.
Since n > 4. Then the dom set need not be a NOver Top dom set.

Example 4.4. Let G be a N complete graph K4 with 4 vertices.

(0.5,0.3,1.4)

(' 1°€°0°S°0)

(0.7,0.5,1.1)
(1.3,0.8,0.9) (0.7,0.5,1.1)

Figure 3: K4 complete graph
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Here every singleton sets are minimum dominating sets. Clearly the complete graph /, is not a Nover Top
graph, since n > 4.

Then the a Nover Top dominating set does exits.

Then the dominating sets need not be a Nover Top dominating set.

Example 4.5.

(0.3,0.1,1.2) (0.4,1,0.8) (0.5,0.3,0.7) (0.6,0.2,1.2) ~(0.3,0.2,0.7) (0.3,0.2,0.7)
<a> () (D fd\ () f}\ @
O/ _/ &/ _/ U/

(0.3,0.2,1.2) (0.5,1.1,0.7) (0.6,1.3,0.4) (1.2,0.3,0.5) (0.8,0.2,1.2) (0.3,1.5,0.7) (1.2,0.3,0.1)

Let a,b,c,d, e, f and g denote the nodes and (0.3,0.1,1.2), (0.4, 1.0,0.8), (0.5,0.3,0.7), (0.6, 0.2, 1.2),
,(0.3,0.2,0.7) denote the edges which are labelled /(0.3,0.1,1.2) = {a, b}, h(0.4,1.0,0.8) = {b, c},
1h(0.5,0.3,0.7) = {c.d}, h(0.6,0.2,1.2) = {d, e}, h(0.3,0.2,0.7) = {e, f}, h(0.3,0.2,0.7) = {f, g},

Let 7 = {a,b,c,d.e, f,g,(0.3,0.1,1.2), (0.4, 1.0,0.8), (0.5,0.3, 0.7)(0.6,0.2, 1.2),(0.3,0.2,0.7),
(0.3,0.2,0.7) } be a topological space defined by the topology

T= {ﬁ,@,{a},{b,c},{d},{e,f},{g},{a,b,c},{a,d},{a,e,f},{a,g},{b,c,d},{b,c,e,f},{b,c,g},
{d,e, [}, {d,g},{e, f,g},{a,b,c,d} ,{a,b,c e, f} {a,b,c,g},{a,b,c e f},{a,bc,d e, f},{a,bcd, f},
{a,b,c,e, f,g9},{a,d,e, f},{a,d, f},{a,d,e, f,g},{a,b,c,d e, f},{a,b,c,d,g},{b,c,d e, f, g},
{b7c7d7g}7{a7b7c7e7f7g}7{d7e7f7g}7{b7c767f7g}7{b7c7d7g}7{b7c7d767vf}7{a7€7f7g}7
{a.d.g} {a,d.e. f} |

Here for every {f} € .% is open or closed and |0(v)| < 2. So it is a NOver Top graph.

a b c d e flag
Tp,]103[05]06|12]08|03]1.2
I, 102 |1.1]13[03[02]15/(03
Fy|112107(04/05]1207]0.1

Moreover NOver Top dom sets are given by 2 = {a,d, f} and and the corresponding Nover sets for
maximum and minimum is given by

U [ab | bc | cd | de | ef | fg
T (050612120812
Igp | 1.1 13 13]03|15](1.5
Fp [07]04|04]05)|0.7]0.1

N |ab | bc | cd | de | ef | fg
T5103105[06]08]|03]0.3
I 102]11]03[02]02]0.3
Fp | 1210705121207

The NOver Top dom set is 2 = {a,d, f}.
m(P7) = [7/3] = [2.333] > 2.

Therefore this graph is NOver Top dom graph.
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Example 4.6.
0.3,0.5,1.2 0.2,0.2,1,2 0.3,0.1,1.3 0.2,1.2,0.9
@ ( ) o ( ) (o) ( ) o ( ) @
—/ / —/
(0.6,0.5,1.2) (0.3,0.6,1.1) (0.4,0.2,1.3) (0.2,1.3,0.9) (0.3,1.2,0.8)

Let .# = {v1,v2,v3,04,v5,(0.3,0.5,1.2),(0.2,0.2,1,2),(0.3,0.1,1.3),(0.2,1.2,0.9) } be a topological
space defined by the topology

T = {Lo}\7 @7 {Ul} ) {UZ} ) {U3} ) {U4} ) {1}5} ) {Ula U?} ) {U17 U3} ) {Uh U4} ) {Ula U5} ) {1)27 U3} ) {U27 U4} )
{/U27 U5} ) {U37 U4} ) {U37 U5} ) {U47 U5} ) {U17 Vg, U3} ) {UIJ Vg, U4} ) {U17 Vo, U5} ) {U27 U3, U4} )
{U27 U3, U5} ) {U37 Uy, U5} ) {Uh U2, U3, U4} ) {U17 V2, U3, U5} }

Here for every {f} € .% is open.
Moreover, the Nover Top dominating sets are given by D = {v,, v5} and the corresponding neutrosophic
over sets for maximum and minimum are given by

U1 V2 (O8] V4 (Y%
T4106103104]02]0.3
Iy 105106 02]13]12
Fy1 1211111310908

V1V2 | V2V3 | U3Vy | UV4Us5
Tp(min) | 03 | 02 | 03 | 0.2
Ip(min) | 05 | 02 | 0.1 | 1.2
Fg(max) | 1.2 | 1.3 | 1.3 | 9

Hence the dominating set is D = {v, vs}.
7,(Ps) = [5/3] = [1.666] = 2.
Example 4.7.

(1.2,0.3,0.5)

©
J
%
<

(0.6,0.1,1.3) e 0.5,0.6,1.1)

(0.3,0.5,1.1)

(0.7,1.2,0.2) ( d c) (0.4,1.3,0.5)

(0.3,1.2,0.5)
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Let a, b, ¢, d and e denote the nodes and (0.5,0.2,1.1), (0.3,0.5,1.1),(0.3,1.2,0.5),
(0.5,0.1,1.3),(0.5,0.1, 1.3) denote the edges which are labelled ~(0.5,0.2,1.1) = {a, b},
h(0.3,0.5,1.1) = {b, ¢}, h(0.3,1.2,0.5) = {c,d}, h(0.5,0.1,1.3) = {d, e}, h(0.5,0.1,1.3) = {e, a},

Let # = a,b,c,d, e, (0.5,0.2,1.1),(0.3,0.5,1.1),(0.3,1.2,0.5), (0.5,0.1,1.3), (0.5,0.1, 1.3) be a
topological space defined by the topology

T= {%@,{a}a{bh{c},{d},{6},{%6}7{@,0},d},{cue},{b,c},{b,d},{b,e},{c,d},
{C7 e} ? {d7 e} ? {a7 b7 C} ? {a7 b7 d} ? {a'7 b’ e} ? {b7 C7 d} Y {b7 CJ 6} Y {C7 d? e} Y {0’7 b7 CJ d} Y {a7 b? C7 e} }

Here for every {f} € % is open and |0(v)| < 2. We have 0(a) = {b,e}, 0(b) = {a,c}, I(c) = {b,d},
d(d) = {c, e}, and O(e) = {a, d} with |0(v;)| = 2 where i = 1,2,3,4,5,.

By the definition of 3.1 this graph is a NOver Top graph.

Moreover NOver Top dom set is given by 2 = {b, d} and the corresponding NOver sets for maximum and
minimum are given by

a b c d e U |ab | bec | cd | de | ea
T4112105104103]0.6 T 1121051040612
I, 1030613 ]12]0.1 I 10613131203
Fra105[1.1]05(05]1.3 Fg105[05/05]05]0.5

N | ab | bc | cd | de | ea
T 105104 103]03]0.6
I |03/06]12]0.1]0.1
Fg|11|11/05|13]|1.3

The NOver Top dom set is 9 = {b,d}.

7,(%s) = [5/3] = [1.666] =2

Therefore this graph is NOver Top dom graph.

Example 4.8.
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(1.3,0.2,0.5)

(0.1,0.7,1.3) (1.1,0.7,0.8)

(0.1,0.7,1.3)

(0.1,0.8,1.1) (0.1,0.7,1.3)

Let vy, v9, v3,v4 and vs denote the vertices and (0.1,0.2,0.8), (0.1,0.7,1.3), (0.1,0.7,1.3), (0.1,0.7,1.3)
and (0.1,0.2,1.3) denote the edges which are labelled h,,(0.1,0.2,1.3) = (v, v3), hy(0.1,0.7,1.3) = (vs, vs5),
ha(0.1,0.7,1.3) = (s, v2), hu(0.1,0.7,1.1) = (va, vg), ha(0.1,0.2,1.1) = (vs, v1).

Let Z = {v1,v2, 03,04, 05, (0.1,0.2,0.8), (0.1,0.7, 1.3, (0.1,0.7, 1.3), (0.1,0.7, 1.3), (0.1,0.2,1.3)} be a
topology 7 = {.%, 0, {v1}, {ve, v3}, {v1, v2, v}, {v1, 04,05}, {v2, V3, 04, U5}, {v4, V5 }, {v1, V3,04, 05}, {v3},
{,111,1)4}, {U37U4,U5}, {U4}, {UQ}, {U5}, {02,U47U5}7 {U17U4}7 {U3,U5}, {03704, }, {U27713,U4},

{Ul, Vo, ?}4}, {Ul, Vs, ’04}7 {Ul, V2, V4, 1)5}, {Ug, Vs, U5}, {Ul, Vg, U3, U5}, {’UQ, Vs, V4, Ul}, {Ul, U5}
A, vs}, {vr, ve, s}, {ve, vs},

Here for every {f} € .% is open or closed.

By the definition of Nover Top graph, we have |0(V)| < 2 and 0(v1) = (v3,v4), O(va) = (vs,v4),
d(v3) = (v1,v5), O(vg) = (v1,v2), O(vs) = (vq,v3) With I(v;) = 2. Hence this graph is Nover Top graph.
Moreover NOver Top dom set is given by 2 = {v;,vs} and the corresponding NOver sets for maximum and

minimum are given by

U1 (%) U3 Uy Vs U V1U3 | V3VU5 | UgUg | VU4 | Vg4U1
T4 |13 |1.110.1]0.1]0.1 T | 0.1 | 01 | 0.1 | 0.1 | 0.1
I, 10210.7]07]0.8]0.7 Ig | 02 |1 07 |07 | 07 | 02
Fy 10510813 |1.1]13 Fg| 13 |13 |13 | 13|13

The NOver Top dom set is 7 = {vy,vs}.
7.(%) = [5/3] = [1.666] = 2

Therefore this graph is NOver Top dom graph.

Example 4.9.
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(0.5,1.3,0.2)

(0.4,0.2,1.2)
(0.4,0.7,1.1) (1.2,0.3,0.6)

Let a, b and ¢ denote the nodes and (0.5, 0.3,0.7),(0.4,0.2,1.2),(0.3,0.7, 1.2) denote the edges which are
labelled £(0.5,0.3,0.7) = {a, b}, h(0.4,0.2,1.2) = {b, c}, h(0.3,0.7,1.2) = {c, al,
Let % = {a,b,¢,(0.5,0.3,0.7),(0.4,0.2,1.2),(0.3,0.7,1.2)} be a topological space defined by the topology

T = {ﬁ, 0,{a,b},{c} } Here for every {f} € .Z is open or closed.

The definition of NOver Top graph |0(v)| < 2. We have 0(a) = {b, c}, d(b) = {c,a}, andd(c) = {a, b},
with |0(v;)| = 2 where ¢ = 1,2, 3. So this graph is a NOver Top graph. The dominating set is 2 = {b},whose
top dom number is given by

7,(H5) = 1.

Remark 4.1. The interrelationship among NOver T'op dom set as given below

/ NOwer Top dom set \\
% . .
NOQwver Top minimum dom set «— NOwver Top minimal dom set

5 Comparision

A neutrosophic set and neutrosophic over set are generalised of Atanassov’s intuitionstic fuzzy set which
consists of three membership grades: truth membership.indeterminancy membership and false membership.
The neutrosophic network is an extension of a vague graph and intuitionstic fuzzy graph which provides more
flexibility, more effectively precision, and compatibility to design the real-life problem when compared with
the intuitionstic fuzzy graphs. Neutrosophic graph and neutrosophic over graph models are recently using
model to many real-life problems in several different areas of engineering and science.

6 Conclusion

This paper has focused on calculating the dominating number of Nover top graph G by using top domina-
tion conditions.The top dom condition is introduced in new method to find the domination number.The Nover
top domination for some standard Nover graphs such as a path,cycle are specified.The future study can be
continued by forming different types of Nover top domination set with various applications.
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