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Abstract Neutrosophicover set (Nover) was introduced by smarandache. Due
to some real-time situation, decision-makers deal with uncertainty and inconsis-
tency to identify the best result. Connectivity will be very important in neutro-
sophic graph. In this research study, we introduced the certain types of domina-
tion which are so-called perfect NOverTop-dominating set (perf Noverdom set),
connected perfect NOverTop-dominating set (CONN perfNoverdom set), total
perfect NOverTop-dominating set (Tot perf Noverdom set), connected total perfect
NOverTop-dominating sets (CONN Tot perf Noverdom set), and also properties
of domination numbers are established with necessary examples. Further, those
relationship are discussed.

Keywords NOverTop-dom set · Perfect NOverTop-dom set · Connected perfect
NOverTop-dom set · Total perfect NOverTop-dom set · Connected total perfect
NOverTop-dom set and connected total perfect NOverTop-dom number

1 Introduction

Zadeh [1] introduced the concept of fuzzy set in 1965. Rosenfield added a fuzzy
graph to the equation. The use of fuzzy graphs for obtaining answers has become
increasingly popular in the areas of traffic congestion, decision-making, networking,
privacy and security, and so on. Smaradche [2, 3] defined “neutrosophic logic” as
a generalization of intuitionstic fuzzy logic. Also [4, 5], he defined neutrosophic
over set. Broumi [2, 3] introduced numerous fascinating concepts, such as interval-
valued neutrosophic graphs, single-valued neutrosophic graphs and their applications
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[6–8]. The notions of neutrosophic topological area are introduced. Ore [9] was
the source of dominance. Many studies afterwards acknowledged domination and
kinds of domination in fuzzy graphs, including Somasundaram [10], Nagoor Gani
[11], Revathi [1, 12] and others. The notions of neutrosophic complex N-continuity
and minimal domination via neutrosophic over graphs were presented by Narmada
Devi [13–15]. Nover’s top dominating set and its numerous types are discussed in
this article. Along with the examples, there are also interesting characterizations of
various types of Nover top graphs.

2 Preliminaries

Definition 2.1 A Nover graph is a pair ψ = (A, B) of a crisp graph ψ∗ = (V ,E)

where A is Nvertex over set on V and B is a Nedge over set on E such that TB(xy) ≤
(TA(x) ∧ TA(y)), IB(xy) ≤ (IA(x) ∧ IA(y)), FB(xy) ≥ (FA(x) ∨ FA(y)).

Definition 2.2 Let ψ be a Nover top graph. Let x, y ∈ V . Then x dominates y in ψ

if edge xy is effective edge TB(xy) = (TA(x) ∧ TA(y)), IB(xy) = (IA(x) ∧ IA(y)),
FB(xy) = (FA(x) ∨ FA(y)).

A subset DN of V is said to be a Nover top dom set in ψ if each vertex V /∈ DN ,
there exists u ∈ DN such that u dominates V .

Definition 2.3 A dom setDN of Nover top graph is called a minimal Nover top dom
set if no proper subset of DN is dom set.

Definition 2.4 Minimum cardinality of a Nover top dom set in a Nover top graph ψ

is said to be Nover top dom number of ψ and is represented by γ
NOT

(ψ) (or) γ
NOT

.

3 Types of Nover Top Domination Graphs

Definition 3.1 A subset PNOT
of V is said to be perf. Nover top dom set of ψ if for

each vertex v /∈ PNOT
is dominating by exactly one vertex u of PNOT

.

Definition 3.2 A perfNover top dom set PNOT
of a Nover top graph ψ is called

minimal perfNover top dom set for v ∈ PNOT , PNOT − {v} is not a perfNover top
dom set of ψ.

Definition 3.3 The minimal cardinality of a minimal perfNover top dom set of ψ is
said to be the perfNover top dom number of ψ. It is represented by γ

NOT

pf
(ψ).

Definition 3.4 The maximal cardinality of a minimal perfNover top dom set of ψ is
said to be the upper perfNover top dom number of ψ. It is represented as �

NOT

pf
(ψ).
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Example 1

Let a, b, c, d , e, f , g and h denote the vertices and (0.3, 0.5, 1.2), (0.3, 0.5, 1.2),
(0.3, 0.5, 1.2), (0.3, 0.5, 1.2), (0.3, 0.5, 1.2), (0.3, 0.5, 1.2) and (0.3, 0.5, 1.2)
denote the edges which are labelled

fu(0.3, 0.5, 1.2) = (a, b), fu(0.3, 0.5, 1.2)

= (b, c), fu(0.3, 0.5, 1.2) = (c, d),

fu(0.3, 0.5, 1.2) = (d , e), fu(0.3, 0.5, 1.2)

= (e, f ), fu(0.3, 0.5, 1.2) = (f , g),

fu(0.3, 0.5, 1.2) = (g, h).

LetX = {a, b, c, d , e, f , g, h, (0.3, 0.5, 1.2), (0.3, 0.5, 1.2), (0.3, 0.5, 1.2), (0.3,
0.5, 1.2), (0.3, 0.5, 1.2), (0.3, 0.5, 1.2), (0.3, 0.5, 1.2)} be a topological space
defined by the topology

τ = {∅,X , {a}, {b}, {c}, {d , e}, {f , g, h}, {a, b}, {a, c}, {a, d , e}, {a, f , g, h},
{b, c}, {b, d , e}, {b, f , g, h}, {c, d , e}, {c, f , g, h}, {d , e, f , g, h},
{a, b, c}, {a, b, d , e}, {a, b, f , g, h}, {b, c, d , e}, {b, c, f , g, h}, {c, d , e},
{c, f , g, h}, {d , e, f , g, h}, {a, b, c, d , e}, {a, b, c, f , g, h},
{a, b, d , e, f , g, h}, {a, b, c, e, f , g, h}, {a, b, c, d , f , g, h},
{a, b, c, d , e, g, h}, {a, b, c, d , e, f , h}, {a, b, c, d , e, f , g},
{a, b, c, d , g, h}, {a, b, c, d , f , h}, {a, b, c, d , e, f , g}, {a, b, c, d , g, h},
{a, b, c, d , f , h}, {a, b, c, d , f , g}, {a, b, c, d , e, h}, {a, b, c, d , e, g}
{a, b, c, e, f , g, h}, {a, b, c, d , f , g, h}, {a, b, c, d , e, g, h}, {a, b, c, d , e, f , h}, }

Here for every x ∈ X , {x} is open or closed.
By the definition of Nover top graph, we have |∂(A)| ≤ 2 and ∂(a) = {b}, ∂(b) =

{a, c}, ∂(c) = {b, d}, ∂(d) = {c, e}, ∂(e) = {d , f }, ∂(f ) = {e, g}, ∂(g) = {f , h},
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∂(h) = {g} with ∂(ai) = 2 where i = 1, 2, · · · , 8. Hence, this graph is Nover top
graph.

Now, consider a perfect effective dominating Nover top graph ψ = (A,B) where
V = {a, b, c, d , e, f , g, h} and TA,IA,FA are given by TA : V → [0,�], IA : V →
[0,�] and FA : V → [0,�] where

TA(a) = min[TB(a, b)] = min[0.3] = 0.3

IA(a) = min[IB(a, b)] = min[0.5] = 0.5

FA(a) = max[FB(a, b)] = max[1.2] = 1.2

TA(b) = min[TB(b, c), TB(b, a)] = min[0.3, 0.3] = 0.3

IA(b) = min[IB(b, c), IB(b, a)] = min[0.5, 0.5] = 0.5

FA(b) = max[FB(b, c),FB(b, a)] = max[1.2, 1.2] = 1.2

Similarly,

TA(c) = 0.3, IA(c) = 0.5,FA(c) = 1.2

TA(d) = 0.3, IA(d) = 0.5,FA(d) = 1.2

TA(e) = 0.3, IA(e) = 0.5,FA(e) = 1.2

TA(f ) = 0.3, IA(f ) = 0.5,FA(f ) = 1.2

TA(g) = 0.3, IA(g) = 0.5,FA(g) = 1.2

TA(h) = 0.3, IA(h) = 0.5,FA(h) = 1.2

Here a dominates b because

TB(a, b) ≤ TA(a) ∧ TA(b), 0.3 ≤ 0.3 ∧ 0.3
IA(a, b) ≤ IA(a) ∧ TA(b), 0.5 ≤ 0.5 ∧ 0.5
FA(a, b) ≥ FA(a) ∨ TA(b), 1.2 ≥ 1.2 ∨ 1.2

Here b dominates c because

TB(b, c) ≤ TA(b) ∧ TA(c), 0.3 ≤ 0.3 ∧ 0.3
IB(b, c) ≤ IA(b) ∧ IA(c), 0.5 ≤ 0.5 ∧ 0.5
FB(b, c) ≥ FA(b) ∨ FA(c), 1.2 ≥ 1.2 ∨ 1.2

Similarly,

c dominates d , d dominates e, e dominates f ,
f dominates g, g dominates h

Here perfNover top dom sets are {b, e, h}, {a, d , g}, {b, d , g} and {b, e, g}.
Minimal perfNover top domset PNOT = {b, e, h}.
PerfNover top domnumber γ

NOT

pf
(ψ) = 1, 2.
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Upper perfNover top domnumber �
NOT

pf
(ψ) = 1, 2.

Definition 3.5 A perfNover top dom set PNOT

c
is said to be CONN perfNover top

dom set if the Nover top induced subgraph PNOT

c
is CONN.

Definition 3.6 A perfNover top dom set PNOT

c
of a Nover top graph G is called a

minimal CONN perfNover top dom set if for each vertex v in PNOT

c
, PNOT

c
−{v} is not

a CONN perfNover top dom set of ψ.

Definition 3.7 The minimum cardinality of a CONN perf Nover top dom set of a
Nover top graph ψ is called the CONN perf Nover top dom number of ψ and is

represented as γ
NOT

cpf
(ψ).

Definition 3.8 The maximum cardinality of a minimal CONN perf Nover top dom
set ψ is called the upper CONN perf Nover top dom number of ψ and is represented

by �
NOT

cpf
(ψ).

Definition 3.9 A perf Nover top dom setPNOT

T
of Nover top graph ψ is said to be Tot

perfNover top dom set if each vertex v ∈ V in ψ is dominated to at least one vertex
in PNOT

T
.

Definition 3.10 The minimum cardinality of a Tot perfNover top dom set is Tot
perfNover top dom number and is represented as γ

NOT

TPF
(ψ).

Definition 3.11 A Tot perfNover top dom set PNOT

T
of Nover top graph ψ is called a

minimal Tot perfNover top dom set if for each vertex v in PNOT

T
, PNOT

T
− {v} is not a

Nover top dom set of ψ.

Definition 3.12 The maximum cardinality of a minimal Tot perfNover top dom set
of ψ is called the upper Tot perfNover top number of Nover top graph ψ and is
represented by �

NOT

TPF
(ψ).

Example 2

By the previous example, similarly we can find the Nover top conditions.



74 R. N. Devi et al.

Hence, this graph is Nover top graph.
Here Nover top dom sets are {a, d}, {b, c}.
Tot perfNover top domset = {a, d}.
Minimal Tot perfNover top dom number γ

NOT

cpf
= 1.

Upper Tot CONN perfNover top dom number �
NOT

pf
(ψ) = 1.

Theorem 3.1 Every CONN perf Nover top dom set is a Tot perfNover top dom set.
Assume that ψ is a Nover top graph with no isolated vertices.

By using Definition 3.8 CONN perfNover top dom set, if the induced subgraph
PNOT

C
is CONN in the CONN perf Nover top dom set of ψ. It is clear that, if each

vertex in ψ is dominated to atleast one vertex in PNOT

C
which is the definition of Tot

perfNover top dom set of ψ. Therefore, every CONN perf Nover top dom set is a Tot
perfNover top dom set of ψ.

Remark 1 The converse of the theorem is not true.

Example 3
In this Example 2, the collection of the sets {a, d}, {c, d}, {b, d}, {a, c} are Tot perf
Nover top dom sets, but they are not CONNperfNover top dom sets. The set {a, b, c}
is CONN Perf Nover top set and Tot perfNover top dom set respectively.

CONN Tot perf Nover top dom set in Nover top graph

Definition3.13 ATot perfNover topdomsetPNOT

ct
is said to be aCONNTotperfNover

top dom set if the induced subgraph PNOT

ct
is CONN.

Definition 3.14 A perfNover top dom set PNOT

ct
of a Nover top graph ψ is said to be

minimal CONN Tot perfNover top dom set if for each vertex v in PNOT

ct
, PNOT

ct
− {v}

is not a CONN Tot perfNover top dom set of ψ.

Definition 3.15 The minimum cardinality of a CONN Tot perfNover top dom set of
a Nover top graph ψ is called the CONN Tot perfNover top dom number of ψ and
is represented as γ NOT

ctp (ψ).

Definition 3.16 The maximum cardinality of a minimal CONN Tot perfNover top
dom set of ψ is said to be the upper CONN Tot perfNover top dom number of ψ and
is represented by �NOT

ctp (ψ).
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Example 4

By the previous example, similarly we can find the Nover top condition.
CONN Tot perfNover top dom sets are {a, b, c, d , e, f }, {b, c, d , e, f , g}.
Minimal CONN Tot perfNover top domset = {a, b, c, d , e, f }.
CONN Tot perfNover top number = 2.1.
Upper CONN Tot perfNover top number = 2.1.

Theorem 3.2 Every CONN Tot perfNover top dom set is a Tot perf Nover top dom
set of ψ.

Suppose ψ be a Nover top graph without isolated vertices. By using Definition
2.17.

CONN Tot perfNover top set, if the induced subgraph PNOT

ct
is CONN in the

CONN Tot perfNover top dom set of a Nover top graph ψ. It is clear that, if each
vertex in ψ is dominated to at least one vertex in PNOT

ct
which is the definition of Tot

perfNover top dom set of ψ. Therefore, every CONN Tot perfNover top dom set is
a Tot perfNover top dom set of ψ.

Theorem 3.3 For any CONNNover top graph G, then γ
NOT

p
(ψ) ≤ γ

NOT

tp
(ψ) ≤

γ NOT
ctp (ψ).
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Example 5

CONN Tot perfNover top dom set = {b, c, d , e}.
CONN Tot perfNover top domnumber γ NOT

ctp (ψ) = 0.4.
Tot perfNover top domset = {b, c, d , e}.
Tot perfNover top domnumber γ

NOT

tp
(ψ) = 0.4.

Perf Nover top dom set = {b, d , f }.
Perf Nover top dom number = .3.
Therefore, γ

NOT

pf
(ψ) ≤ γ

NOT

tp
(ψ) ≤ γ NOT

ctp (ψ).

Theorem 3.4 If H is a CONN spanning subgraph of a Nover top graph G, then
γ NOT
ctp (ψ) ≤ γ NOT

ctp (H ).

However, every CONN Tot perfNover top dom set of H is also CONN Tot
perfNover top dom set of ψ.

Example 6

By the previous example, similarly we can find the Nover top condition.
Hence, this graph is Nover top graph. CONN Tot perfNover top dom set {a, b, c}

γ NOT
ctp (ψ) = 0.15
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Similarly, we can find out Nover top spanning subgraph (H ).
∴ CONN Tot perfNover top dom set {a, b, c}

γ NOT
ctp (H ) = 0.15

Therefore, γ NOT
ctp (ψ) ≤ γ NOT

ctp (H ).

Remark 2 The interrelation among Nover top dominating sets is
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