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Abstract
In this scientific research, new setting is introduced to study dominating, resolving, Coloring, Eulerian (Hamiltonian) 
neutrosophic path, n-Eulerian (Hamiltonian) Neutrosophic path, zero forcing number, zero forcing neutrosophic-
number, independent  Number, independent neutrosophic-number, clique number, clique neutrosophic-number, Matching 
number, matching neutrosophic-number, girth, neutrosophic girth, 1-zero-forcing number, 1-zero-forcing neutrosophic-
number, failed 1-zero-forcing number,  failed 1-zero-forcing neutrosophic-number, global-offensive alliance, t-offensive 
alliance,  t-defensive alliance, t-powerful alliance, and global-powerful alliance in  SuperHyperGraph and Neutrosophic 
Super Hypergraph. Some Classes of SuperHyperGraph and Neutrosophic SuperHyperGraph are cases of study. Some 
results are applied in family of SuperHyperGraph and Neutrosophic SuperHyperGraph. A basic familiarity with Super 
Hypergraphs theory, and Neutrosophic SuperHyperGraph theory are proposed.

Research Article

Neutrosophic Preliminaries of This Scientific Research on 
the Redeemed Ways: In this section, the basic material in this 
scientific research, is referred to [Single Valued Neutrosophic 
Set] (Ref. [23], Definition 2.2, p.2), [Neutrosophic Set] (Ref. 
[23] , Definition 2.1, p.1), [Neutrosophic SuperHyperGraph 
(NSHG)] (Ref. [23], Definition 2.5, p.2), [Characterization 
of the Neutrosophic SuperHyperGraph (NSHG)] (Ref. [23], 
Definition 292.7, p.3), [t-norm] (Ref. [23], Definition 2.7, p.3), 
and [Characterization of the 30Neutrosophic SuperHyperGraph 
(NSHG)] (Ref. [23], Definition 2.7, p.3), [Neutrosophic 
31Strength of the Neutrosophic SuperHyperPaths] (Ref. [23], 
Definition 5.3, p.7), and [Different Neutrosophic Types of 
Neutrosophic SuperHyperEdges (NSHE)] (Ref. [23], Definition 
5.4, p.7). Also, the new ideas and their clarifications are addressed 
to Ref. [23]. In this subsection, the basic material which is used 
in this scientific research, is presented. Also, the new ideas and 
their clarifications are elicited.

Definition 2.1: (Neutrosophic Set). (Ref. [23], Definition 2.1, 
p.1).  Let X be a Eulerian-Path-Cut of points (objects) with 
generic elements in X denoted by x; then the Neutrosophic set 
A (NS A) is an object having the form 

where the functions T, I, F : X →]−0,1+[ define respectively the a 
truth-membership function, an indeterminacy-membership 

function, and a falsity-membership function of the element x 
∈ X to the set A with the condition 

The functions TA(x), IA(x) and FA(x) are real standard or 
nonstandard subsets of] −0, 1+ [.

Definition 2.2: (Single Valued Neutrosophic Set). (Ref. [23], 
Definition 2.2, p.2). Let X be an Eulerian-Path-Cut of points 
(objects) with generic elements in X denoted by x. A single 
valued Neutrosophic set A (SVNS A) is characterized by truth-
membership function TA(x), an indeterminacy-membership 
function IA(x), and a falsity-membership function FA(x). For each 
point x in  
A SVNS A can be written as 

Definition 2.3: The degree of truth-membership, 
indeterminacy-membership and falsity-membership of the 
subset X ⊂ A of the single valued Neutrosophic set 
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Neutrosophic Set](Ref. [23],Definition 2.2,p.2), [Neutrosophic Set](Ref. [23],Definition 27

2.1,p.1), [Neutrosophic SuperHyperGraph (NSHG)](Ref. [23],Definition 2.5,p.2), 28
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[Different Neutrosophic Types of Neutrosophic SuperHyperEdges (NSHE)] 33

(Ref. [23],Definition 5.4,p.7). Also, the new ideas and their clarifications are addressed 34

to Ref. [23]. 35

In this subsection, the basic material which is used in this scientific research, is 36

presented. Also, the new ideas and their clarifications are elicited. 37

Definition 2.1 (Neutrosophic Set). (Ref. [23],Definition 2.1,p.1). 38

Let X be a Eulerian-Path-Cut of points (objects) with generic elements in X denoted by
x; then the Neutrosophic set A (NS A) is an object having the form

A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}
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where the functions T, I, F : X →]−0, 1
+
[ define respectively the a

truth-membership function, an indeterminacy-membership function, and a
falsity-membership function of the element x ∈ X to the set A with the condition

−0 ≤ TA(x) + IA(x) + FA(x) ≤ 3+.

The functions TA(x), IA(x) and FA(x) are real standard or nonstandard subsets of 39

]−0, 1
+
[. 40

Definition 2.2 (Single Valued Neutrosophic Set). (Ref. [23],Definition 2.2,p.2). 41

Let X be a Eulerian-Path-Cut of points (objects) with generic elements in X denoted by
x. A single valued Neutrosophic set A (SVNS A) is characterized by
truth-membership function TA(x), an indeterminacy-membership function IA(x), and a
falsity-membership function FA(x). For each point x in X, TA(x), IA(x), FA(x) ∈ [0, 1].
A SVNS A can be written as

A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}.

Definition 2.3. The degree of truth-membership,
indeterminacy-membership and falsity-membership of the subset X ⊂ A of
the single valued Neutrosophic set A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

TA(X) = min[TA(vi), TA(vj)]vi,vj∈X ,

IA(X) = min[IA(vi), IA(vj)]vi,vj∈X ,

and FA(X) = min[FA(vi), FA(vj)]vi,vj∈X .

Definition 2.4. The support of X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

supp(X) = {x ∈ X : TA(x), IA(x), FA(x) > 0}.

Definition 2.5 (Neutrosophic SuperHyperGraph (NSHG)). (Ref. [23],Definition 42

2.5,p.2). 43

Assume V ′ is a given set. a Neutrosophic SuperHyperGraph (NSHG) S is a 44

pair S = (V,E), where 45

(i) V = {V1, V2, . . . , Vn} a finite set of finite single valued Neutrosophic subsets of V ′; 46

(ii) V = {(Vi, TV ′(Vi), IV ′(Vi), FV ′(Vi)) : TV ′(Vi), IV ′(Vi), FV ′(Vi) ≥ 0}, (i = 47

1, 2, . . . , n); 48

(iii) E = {E1, E2, . . . , En′} a finite set of finite single valued Neutrosophic subsets of 49

V ; 50

(iv) E = {(Ei′ , T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)) : T ′

V (Ei′), I
′
V (Ei′), F

′
V (Ei′) ≥ 0}, (i′ = 51

1, 2, . . . , n′); 52

(v) Vi �= ∅, (i = 1, 2, . . . , n); 53

(vi) Ei′ �= ∅, (i′ = 1, 2, . . . , n′); 54

(vii)
∑

i supp(Vi) = V, (i = 1, 2, . . . , n); 55

(viii)
∑

i′ supp(Ei′) = V, (i′ = 1, 2, . . . , n′); 56
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Definition 2.4: The support of X ⊂ A of the single valued 
Neutrosophic set  

Definition 2.5: (Neutrosophic SuperHyperGraph (NSHG)). 
(Ref. [23], Definition 2.5, p.2).  Assume V0 is a given set. A 
Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V, 
E), where
 
(i) V = {V1,V2,...,Vn} a finite set of finite single valued 
Neutrosophic subsets of V0; 
(ii)  

(iii) E = {E1,E2,...,En0} a finite set of finite single valued 
Neutrosophic subsets of V;  
(iv) 

(v)   

(vi) 

(vii)  

(viii)

Figure 1: The Neutrosophic Super Hypergraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6) 

And the following conditions hold:
TV0 (Ei0) ≤ min [TV 0(VI), TV 0(VJ)] VI, Vj∈Ei0,
IV0 (Ei0) ≤ min[IV 0(Vi),IV 0(Vj)]Vi,Vj∈Ei0, and  where i0 
= 1,2,...,n0. Here the Neutrosophic SuperHyperEdges (NSHE) 
Ej0 and the Neutrosophic SuperHyperVertices (NSHV) VJ 
are single valued Neutrosophic sets. TV 0(Vi), IV 0(Vi), and 
FV 0(Vi) denote the degree of truth-membership, the degree 
of indeterminacy-membership and the degree of falsity-
membership the Neutrosophic SuperHyperVertex (NSHV) Vi 
to the Neutrosophic SuperHyperVertex (NSHV) V., and) denote 
the degree of truth membership, the degree of indeterminacy-
membership and the degree of falsity-membership of the 
Neutrosophic SuperHyperEdge (NSHE) Ei0 to the Neutrosophic 
SuperHyperEdge (NSHE) E. Thus, the ii0th element of the 

incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 
 are of the form (VI, TV0 (Ei0), IV0 (Ei0), FV0 (Ei0)), the sets 
V and E are crisp sets.

Example 2.6. : Assume a Neutrosophic Super Hypergraph 
(NSHG) S is a pair S = (V, E) in the mentioned Neutrosophic 
Figures in every Neutrosophic items.
 
 On the Figure (1), the Neutrosophic SuperHyperNotion, namely, 
Neutrosophic notion, is up. The Neutrosophic Algorithm is 
Neutrosophicly straightforward. And E3 are some empty 
Neutrosophic SuperHyperEdges but E2 is a loop Neutrosophic 
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the Neutrosophic Notions in the Neutrosophic Example (2.6)
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Neutrosophic SuperHyperNeighbor, there’s only one 
Neutrosophic SuperHyperEdge, namely, E4. The Neutrosophic 
SuperHyperVertex, V3 is Neutrosophic isolated means 
that there’s no Neutrosophic SuperHyperEdge has it as a 
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• On the Figure (3), the SuperHyperNotion, namely, 
SuperHyperGirth, is up. E1, E2 and E3 are some empty 
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of SuperHyperNeighbor, there’s only one SuperHyperEdge, 
namely, E4.
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falsity-membership function FA(x). For each point x in X, TA(x), IA(x), FA(x) ∈ [0, 1].
A SVNS A can be written as

A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}.

Definition 2.3. The degree of truth-membership,
indeterminacy-membership and falsity-membership of the subset X ⊂ A of
the single valued Neutrosophic set A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

TA(X) = min[TA(vi), TA(vj)]vi,vj∈X ,

IA(X) = min[IA(vi), IA(vj)]vi,vj∈X ,

and FA(X) = min[FA(vi), FA(vj)]vi,vj∈X .

Definition 2.4. The support of X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

supp(X) = {x ∈ X : TA(x), IA(x), FA(x) > 0}.

Definition 2.5 (Neutrosophic SuperHyperGraph (NSHG)). (Ref. [23],Definition 42

2.5,p.2). 43

Assume V ′ is a given set. a Neutrosophic SuperHyperGraph (NSHG) S is a 44

pair S = (V,E), where 45

(i) V = {V1, V2, . . . , Vn} a finite set of finite single valued Neutrosophic subsets of V ′; 46

(ii) V = {(Vi, TV ′(Vi), IV ′(Vi), FV ′(Vi)) : TV ′(Vi), IV ′(Vi), FV ′(Vi) ≥ 0}, (i = 47

1, 2, . . . , n); 48

(iii) E = {E1, E2, . . . , En′} a finite set of finite single valued Neutrosophic subsets of 49

V ; 50

(iv) E = {(Ei′ , T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)) : T ′

V (Ei′), I
′
V (Ei′), F

′
V (Ei′) ≥ 0}, (i′ = 51

1, 2, . . . , n′); 52

(v) Vi �= ∅, (i = 1, 2, . . . , n); 53

(vi) Ei′ �= ∅, (i′ = 1, 2, . . . , n′); 54

(vii)
∑

i supp(Vi) = V, (i = 1, 2, . . . , n); 55

(viii)
∑

i′ supp(Ei′) = V, (i′ = 1, 2, . . . , n′); 56
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(ix) and the following conditions hold:

T ′
V (Ei′) ≤ min[TV ′(Vi), TV ′(Vj)]Vi,Vj∈Ei′ ,

I ′V (Ei′) ≤ min[IV ′(Vi), IV ′(Vj)]Vi,Vj∈Ei′ ,

and F ′
V (Ei′) ≤ min[FV ′(Vi), FV ′(Vj)]Vi,Vj∈Ei′

where i′ = 1, 2, . . . , n′. 57

Here the Neutrosophic SuperHyperEdges (NSHE) Ej′ and the Neutrosophic 58

SuperHyperVertices (NSHV) Vj are single valued Neutrosophic sets. TV ′(Vi), IV ′(Vi), 59

and FV ′(Vi) denote the degree of truth-membership, the degree of 60

indeterminacy-membership and the degree of falsity-membership the Neutrosophic 61

SuperHyperVertex (NSHV) Vi to the Neutrosophic SuperHyperVertex (NSHV) V. 62

T ′
V (Ei′), T

′
V (Ei′), and T ′

V (Ei′) denote the degree of truth-membership, the degree of 63

indeterminacy-membership and the degree of falsity-membership of the Neutrosophic 64

SuperHyperEdge (NSHE) Ei′ to the Neutrosophic SuperHyperEdge (NSHE) E. Thus, 65

the ii′th element of the incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 66

are of the form (Vi, T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)), the sets V and E are crisp sets. 67

Example 2.6. Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair 68

S = (V,E) in the mentioned Neutrosophic Figures in every Neutrosophic items. 69

• On the Figure (1), the Neutrosophic SuperHyperNotion, namely, Neutrosophic 70

notion, is up. The Neutrosophic Algorithm is Neutrosophicly straightforward. E1 71

and E3 are some empty Neutrosophic SuperHyperEdges but E2 is a loop 72

Neutrosophic SuperHyperEdge and E4 is a Neutrosophic SuperHyperEdge. Thus 73

in the terms of Neutrosophic SuperHyperNeighbor, there’s only one Neutrosophic 74

SuperHyperEdge, namely, E4. The Neutrosophic SuperHyperVertex, V3 is 75

Neutrosophic isolated means that there’s no Neutrosophic SuperHyperEdge has it 76

as a Neutrosophic endpoint. 77

• On the Figure (2), the Neutrosophic SuperHyperNotion, namely, Neutrosophic 78

notion, is up. The Neutrosophic Algorithm is Neutrosophicly straightforward. 79

E1, E2 and E3 are some empty Neutrosophic SuperHyperEdges but E4 is a 80
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Neutrosophic SuperHyperEdge. Thus in the terms of Neutrosophic 81

SuperHyperNeighbor, there’s only one Neutrosophic SuperHyperEdge, namely, 82

E4. The Neutrosophic SuperHyperVertex, V3 is Neutrosophic isolated means that 83

there’s no Neutrosophic SuperHyperEdge has it as a Neutrosophic endpoint. 84

• On the Figure (3), the SuperHyperNotion, namely, SuperHyperGirth, is up. 85

E1, E2 and E3 are some empty SuperHyperEdges but E4 is a SuperHyperEdge. 86

Thus in the terms of SuperHyperNeighbor, there’s only one SuperHyperEdge, 87

namely, E4. 88

• On the Figure (4), there’s no empty SuperHyperEdge but E3 are a loop 89

SuperHyperEdge on {F} and there are some SuperHyperEdges, namely, E1 on 90

{H,V1, V3}, alongside E2 on {O,H, V4, V3} and E4, E5 on {N,V1, V2, V3, F}. 91

• On the Figure (5),there’s neither empty SuperHyperEdge nor loop 92

SuperHyperEdge. 93

• On the Figure (6), there’s neither empty SuperHyperEdge nor loop 94

SuperHyperEdge. 95

• On the Figure (7), there’s neither empty SuperHyperEdge nor loop 96

SuperHyperEdge. 97

• On the Figure (8), there’s neither empty SuperHyperEdge nor loop 98

SuperHyperEdge. 99

• On the Figure (9), there’s neither empty SuperHyperEdge nor loop 100

SuperHyperEdge. 101

• On the Figure (10), there’s neither empty SuperHyperEdge nor loop 102

SuperHyperEdge. 103

• On the Figure (11), there’s neither empty SuperHyperEdge nor loop 104

SuperHyperEdge. 105
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• On the Figure (4), there’s no empty SuperHyperEdge but 
E3 are a loop SuperHyperEdge on {F} and there are some 
SuperHyperEdges, namely, E1 on {H,V1,V3}, alongside E2 on 
{O,H,V4,V3} and E4,E5 on {N,V1,V2,V3,F}. 

• On the Figure (5), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (6), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (7), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (8), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (9), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge.
• On the Figure (10), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (11), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge.

Figure 3: The Neutrosophic Super Hypergraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 4:The Neutrosophic Super Hypergraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 5: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 6: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 7: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)
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Figure 4. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Figure 3. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
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Figure 4. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)
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Figure 5. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)

Figure 6. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)
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Figure 6. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)
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Figure 7. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)

Figure 8. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)
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Figure 7. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)

Figure 8. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)
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Figure 8: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 9: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 10: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 11: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

• On the Figure (12), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge.
• On the Figure (13), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (14), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (15), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (16), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (17), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (18), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (19), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (20), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (21), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge. 
• On the Figure (22), there’s neither empty SuperHyperEdge nor 
loop SuperHyperEdge.

Figure 12: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)
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Figure 9. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)

Figure 10. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)
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Figure 9. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.6)

Figure 10. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)
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Figure 11. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

• On the Figure (12), there’s neither empty SuperHyperEdge nor loop 106

SuperHyperEdge. 107

• On the Figure (13), there’s neither empty SuperHyperEdge nor loop 108

SuperHyperEdge. 109

• On the Figure (14), there’s neither empty SuperHyperEdge nor loop 110

SuperHyperEdge. 111

• On the Figure (15), there’s neither empty SuperHyperEdge nor loop 112

SuperHyperEdge. 113

• On the Figure (16), there’s neither empty SuperHyperEdge nor loop 114

SuperHyperEdge. 115

• On the Figure (17), there’s neither empty SuperHyperEdge nor loop 116

SuperHyperEdge. 117

• On the Figure (18), there’s neither empty SuperHyperEdge nor loop 118

SuperHyperEdge. 119

• On the Figure (19), there’s neither empty SuperHyperEdge nor loop 120

SuperHyperEdge. 121

• On the Figure (20), there’s neither empty SuperHyperEdge nor loop 122

SuperHyperEdge. 123

• On the Figure (21), there’s neither empty SuperHyperEdge nor loop 124

SuperHyperEdge. 125

• On the Figure (22), there’s neither empty SuperHyperEdge nor loop 126

SuperHyperEdge. 127
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Figure 13. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)
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Figure 13: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 14: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 15: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 16: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 17: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)
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Figure 12. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Figure 13. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)
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Figure 14. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Figure 15. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)
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Figure 14. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Figure 15. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)
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Figure 16. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Figure 17. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)
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Figure 16. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Figure 17. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA



Volume 2 | Issue 1 | 37Curr Trends Mass Comm, 2023

Figure 18: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 19: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 20: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 21: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Figure 22: The Neutrosophic SuperHyperGraphs Associated to 
the Neutrosophic Notions in the Neutrosophic Example (2.6)

Definition 2.7: (Characterization of the Neutrosophic 
SuperHyperGraph (NSHG)). (Ref. [23], Definition 2.7, p.3). 
Assume a Neutrosophic SuperHyperGraph (NSHG) S is a 
pair S = (V, E). The Neutrosophic SuperHyperEdges (NSHE) 
Ei0 and the Neutrosophic Super hyper vertices (NSHV) Vi of 
Neutrosophic SuperHyperGraph (NSHG) S = (V, E) could be 
characterized as follow-up items. If |Vi| = 1, then Vi is called 
vertex;  if |Vi| ≥ 1, then Vi is called SuperVertex; if for all Vis are 
incident in Ei0, |Vi| = 1, and |Ei0| = 2, then Ei0 is called edge;
 if for all Vis are incident in Ei0, |Vi| = 1, and |Ei0| ≥ 2, then 
Ei0 is called Hyper Edge;  if there’s a Vi is incident in Ei0 such 
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Figure 18. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Figure 19. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Figure 18. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Figure 19. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)
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Figure 20. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Figure 21. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Figure 20. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Figure 21. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)
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Figure 22. The Neutrosophic SuperHyperGraphs Associated to the Neutrosophic
Notions in the Neutrosophic Example (2.6)

Definition 2.7 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)). 128

(Ref. [23],Definition 2.7,p.3). 129

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). The 130

Neutrosophic SuperHyperEdges (NSHE) Ei′ and the Neutrosophic SuperHyperVertices 131

(NSHV) Vi of Neutrosophic SuperHyperGraph (NSHG) S = (V,E) could be 132

characterized as follow-up items. 133

(i) If |Vi| = 1, then Vi is called vertex; 134

(ii) if |Vi| ≥ 1, then Vi is called SuperVertex; 135

(iii) if for all Vis are incident in Ei′ , |Vi| = 1, and |Ei′ | = 2, then Ei′ is called edge; 136

(iv) if for all Vis are incident in Ei′ , |Vi| = 1, and |Ei′ | ≥ 2, then Ei′ is called 137

HyperEdge; 138

(v) if there’s a Vi is incident in Ei′ such that |Vi| ≥ 1, and |Ei′ | = 2, then Ei′ is called 139

SuperEdge; 140

(vi) if there’s a Vi is incident in Ei′ such that |Vi| ≥ 1, and |Ei′ | ≥ 2, then Ei′ is called 141

SuperHyperEdge. 142

If we choose different types of binary operations, then we could get hugely diverse 143

types of general forms of Neutrosophic SuperHyperGraph (NSHG). 144

Definition 2.8 (t-norm). (Ref. [23], Definition 2.7, p.3). 145

A binary operation ⊗ : [0, 1]× [0, 1] → [0, 1] is a t-norm if it satisfies the following 146

for x, y, z, w ∈ [0, 1]: 147

(i) 1⊗ x = x; 148

(ii) x⊗ y = y ⊗ x; 149

(iii) x⊗ (y ⊗ z) = (x⊗ y)⊗ z; 150
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that |Vi| ≥ 1, and |Ei0| = 2, then Ei0 is called Super Edge; 
 if there’s a Vi is incident in Ei0 such that |Vi| ≥ 1, and |Ei0| ≥ 2, 
then Ei0 is called SuperHyperEdge.  If we choose different types 
of binary operations, then we could get hugely diverse 143 types 
of general forms of Neutrosophic Super Hyper graph (NSHG).

Definition 2.8: (t-norm). (Ref. [23], Definition 2.7, p.3). A binary 
operation ⊗ : [0,1] × [0,1] → [0,1] is a t-norm if it satisfies the 
following  for x,y,z,w ∈ [0,1]: 
(i) 1 ⊗ x = x; 
(ii) x ⊗ y = y ⊗ x; 
(iii) X ⊗ (y ⊗ z) = (x ⊗ y) ⊗ z; (IV) If w ≤ x and y ≤ z then 
w ⊗ y ≤ x ⊗ z.

Definition 2.9.: The degree of truth-membership, 
indeterminacy-membership and falsity-membership of the 
subset X ⊂ A of the single valued Neutrosophic set 
                (with respect to 
t-norm Tnorm): 

Definition 2.10.: The support of X ⊂ A of the single valued 
Neutrosophic set 

Definition 2.11.: (General Forms of Neutrosophic 
SuperHyperGraph (NSHG)). Assume V0 is a given set. A 
Neutrosophic SuperHyperGraph (NSHG) S is a 153 pair S = (V, 
E), where

(i) V = {V1,V2,...,Vn} a finite set of finite single valued 
Neutrosophic subsets of V0;
(ii) 

(iii) E = {E1,E2,...,En0} a finite set of finite single valued 
Neutrosophic subsets of V ; 
(iv) 
 
(v) Vi 6= ∅, (i = 1,2,...,n); 
(vi) Ei0 6= ∅, (i0 = 1,2,...,n0); 
(vii)  

Here the Neutrosophic SuperHyperEdges (NSHE) Ej0 
and the Neutrosophic SuperHyperVertices (NSHV) VJ are 
single valued Neutrosophic sets. TV 0(Vi), IV 0(Vi), and 
FV 0(Vi) denote the degree of truth-membership, the degree 
of indeterminacy-membership and the degree of falsity-
membership the Neutrosophic SuperHyperVertex (NSHV) Vi 
to the Neutrosophic SuperHyperVertex (NSHV) V., an) denote 
the degree of truth-membership, the degree of indeterminacy-
membership and the degree of falsity-membership of the 
Neutrosophic SuperHyperEdge (NSHE) Ei0 to the Neutrosophic 
SuperHyperEdge (NSHE) E. Thus, the ii0th element of the 

incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 
are of the form, the sets V and E are crisp sets.

Definition 2.12: (Characterization of the Neutrosophic 
SuperHyperGraph (NSHG)). (Ref. [23], Definition 2.7, p.3).
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′
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′
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′
V (Ei′)) : T ′
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′
V (Ei′), F

′
V (Ei′) ≥ 0}, (i′ = 160

1, 2, . . . , n′); 161
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indeterminacy-membership and the degree of falsity-membership of the Neutrosophic 172

SuperHyperEdge (NSHE) Ei′ to the Neutrosophic SuperHyperEdge (NSHE) E. Thus, 173

the ii′th element of the incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 174

are of the form (Vi, T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)), the sets V and E are crisp sets. 175

Definition 2.12 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)). 176

(Ref. [23],Definition 2.7,p.3). 177

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). The 178

Neutrosophic SuperHyperEdges (NSHE) Ei′ and the Neutrosophic SuperHyperVertices 179

(NSHV) Vi of Neutrosophic SuperHyperGraph (NSHG) S = (V,E) could be 180

characterized as follow-up items. 181

(i) If |Vi| = 1, then Vi is called vertex; 182

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

(iv) If w ≤ x and y ≤ z then w ⊗ y ≤ x⊗ z. 151

Definition 2.9. The degree of truth-membership, indeterminacy-membership
and falsity-membership of the subset X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X} (with respect to t-norm Tnorm):

TA(X) = Tnorm[TA(vi), TA(vj)]vi,vj∈X ,

IA(X) = Tnorm[IA(vi), IA(vj)]vi,vj∈X ,

and FA(X) = Tnorm[FA(vi), FA(vj)]vi,vj∈X .

Definition 2.10. The support of X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

supp(X) = {x ∈ X : TA(x), IA(x), FA(x) > 0}.

Definition 2.11. (General Forms of Neutrosophic SuperHyperGraph (NSHG)). 152

Assume V ′ is a given set. a Neutrosophic SuperHyperGraph (NSHG) S is a 153

pair S = (V,E), where 154

(i) V = {V1, V2, . . . , Vn} a finite set of finite single valued Neutrosophic subsets of V ′; 155

(ii) V = {(Vi, TV ′(Vi), IV ′(Vi), FV ′(Vi)) : TV ′(Vi), IV ′(Vi), FV ′(Vi) ≥ 0}, (i = 156

1, 2, . . . , n); 157

(iii) E = {E1, E2, . . . , En′} a finite set of finite single valued Neutrosophic subsets of 158

V ; 159

(iv) E = {(Ei′ , T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)) : T ′

V (Ei′), I
′
V (Ei′), F

′
V (Ei′) ≥ 0}, (i′ = 160

1, 2, . . . , n′); 161

(v) Vi �= ∅, (i = 1, 2, . . . , n); 162

(vi) Ei′ �= ∅, (i′ = 1, 2, . . . , n′); 163

(vii)
∑

i supp(Vi) = V, (i = 1, 2, . . . , n); 164

(viii)
∑

i′ supp(Ei′) = V, (i′ = 1, 2, . . . , n′). 165

Here the Neutrosophic SuperHyperEdges (NSHE) Ej′ and the Neutrosophic 166

SuperHyperVertices (NSHV) Vj are single valued Neutrosophic sets. TV ′(Vi), IV ′(Vi), 167

and FV ′(Vi) denote the degree of truth-membership, the degree of 168

indeterminacy-membership and the degree of falsity-membership the Neutrosophic 169

SuperHyperVertex (NSHV) Vi to the Neutrosophic SuperHyperVertex (NSHV) V. 170

T ′
V (Ei′), T

′
V (Ei′), and T ′

V (Ei′) denote the degree of truth-membership, the degree of 171

indeterminacy-membership and the degree of falsity-membership of the Neutrosophic 172

SuperHyperEdge (NSHE) Ei′ to the Neutrosophic SuperHyperEdge (NSHE) E. Thus, 173

the ii′th element of the incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 174

are of the form (Vi, T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)), the sets V and E are crisp sets. 175

Definition 2.12 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)). 176

(Ref. [23],Definition 2.7,p.3). 177

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). The 178

Neutrosophic SuperHyperEdges (NSHE) Ei′ and the Neutrosophic SuperHyperVertices 179

(NSHV) Vi of Neutrosophic SuperHyperGraph (NSHG) S = (V,E) could be 180

characterized as follow-up items. 181

(i) If |Vi| = 1, then Vi is called vertex; 182

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

(iv) If w ≤ x and y ≤ z then w ⊗ y ≤ x⊗ z. 151

Definition 2.9. The degree of truth-membership, indeterminacy-membership
and falsity-membership of the subset X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X} (with respect to t-norm Tnorm):

TA(X) = Tnorm[TA(vi), TA(vj)]vi,vj∈X ,

IA(X) = Tnorm[IA(vi), IA(vj)]vi,vj∈X ,

and FA(X) = Tnorm[FA(vi), FA(vj)]vi,vj∈X .

Definition 2.10. The support of X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

supp(X) = {x ∈ X : TA(x), IA(x), FA(x) > 0}.

Definition 2.11. (General Forms of Neutrosophic SuperHyperGraph (NSHG)). 152

Assume V ′ is a given set. a Neutrosophic SuperHyperGraph (NSHG) S is a 153

pair S = (V,E), where 154

(i) V = {V1, V2, . . . , Vn} a finite set of finite single valued Neutrosophic subsets of V ′; 155

(ii) V = {(Vi, TV ′(Vi), IV ′(Vi), FV ′(Vi)) : TV ′(Vi), IV ′(Vi), FV ′(Vi) ≥ 0}, (i = 156

1, 2, . . . , n); 157

(iii) E = {E1, E2, . . . , En′} a finite set of finite single valued Neutrosophic subsets of 158

V ; 159

(iv) E = {(Ei′ , T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)) : T ′

V (Ei′), I
′
V (Ei′), F

′
V (Ei′) ≥ 0}, (i′ = 160

1, 2, . . . , n′); 161

(v) Vi �= ∅, (i = 1, 2, . . . , n); 162

(vi) Ei′ �= ∅, (i′ = 1, 2, . . . , n′); 163

(vii)
∑

i supp(Vi) = V, (i = 1, 2, . . . , n); 164

(viii)
∑

i′ supp(Ei′) = V, (i′ = 1, 2, . . . , n′). 165

Here the Neutrosophic SuperHyperEdges (NSHE) Ej′ and the Neutrosophic 166

SuperHyperVertices (NSHV) Vj are single valued Neutrosophic sets. TV ′(Vi), IV ′(Vi), 167

and FV ′(Vi) denote the degree of truth-membership, the degree of 168

indeterminacy-membership and the degree of falsity-membership the Neutrosophic 169

SuperHyperVertex (NSHV) Vi to the Neutrosophic SuperHyperVertex (NSHV) V. 170

T ′
V (Ei′), T

′
V (Ei′), and T ′

V (Ei′) denote the degree of truth-membership, the degree of 171

indeterminacy-membership and the degree of falsity-membership of the Neutrosophic 172

SuperHyperEdge (NSHE) Ei′ to the Neutrosophic SuperHyperEdge (NSHE) E. Thus, 173

the ii′th element of the incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 174

are of the form (Vi, T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)), the sets V and E are crisp sets. 175

Definition 2.12 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)). 176

(Ref. [23],Definition 2.7,p.3). 177

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). The 178

Neutrosophic SuperHyperEdges (NSHE) Ei′ and the Neutrosophic SuperHyperVertices 179

(NSHV) Vi of Neutrosophic SuperHyperGraph (NSHG) S = (V,E) could be 180

characterized as follow-up items. 181

(i) If |Vi| = 1, then Vi is called vertex; 182

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

(iv) If w ≤ x and y ≤ z then w ⊗ y ≤ x⊗ z. 151

Definition 2.9. The degree of truth-membership, indeterminacy-membership
and falsity-membership of the subset X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X} (with respect to t-norm Tnorm):

TA(X) = Tnorm[TA(vi), TA(vj)]vi,vj∈X ,

IA(X) = Tnorm[IA(vi), IA(vj)]vi,vj∈X ,

and FA(X) = Tnorm[FA(vi), FA(vj)]vi,vj∈X .

Definition 2.10. The support of X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

supp(X) = {x ∈ X : TA(x), IA(x), FA(x) > 0}.

Definition 2.11. (General Forms of Neutrosophic SuperHyperGraph (NSHG)). 152

Assume V ′ is a given set. a Neutrosophic SuperHyperGraph (NSHG) S is a 153

pair S = (V,E), where 154

(i) V = {V1, V2, . . . , Vn} a finite set of finite single valued Neutrosophic subsets of V ′; 155

(ii) V = {(Vi, TV ′(Vi), IV ′(Vi), FV ′(Vi)) : TV ′(Vi), IV ′(Vi), FV ′(Vi) ≥ 0}, (i = 156

1, 2, . . . , n); 157

(iii) E = {E1, E2, . . . , En′} a finite set of finite single valued Neutrosophic subsets of 158

V ; 159

(iv) E = {(Ei′ , T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)) : T ′

V (Ei′), I
′
V (Ei′), F

′
V (Ei′) ≥ 0}, (i′ = 160

1, 2, . . . , n′); 161

(v) Vi �= ∅, (i = 1, 2, . . . , n); 162

(vi) Ei′ �= ∅, (i′ = 1, 2, . . . , n′); 163

(vii)
∑

i supp(Vi) = V, (i = 1, 2, . . . , n); 164

(viii)
∑

i′ supp(Ei′) = V, (i′ = 1, 2, . . . , n′). 165

Here the Neutrosophic SuperHyperEdges (NSHE) Ej′ and the Neutrosophic 166

SuperHyperVertices (NSHV) Vj are single valued Neutrosophic sets. TV ′(Vi), IV ′(Vi), 167

and FV ′(Vi) denote the degree of truth-membership, the degree of 168

indeterminacy-membership and the degree of falsity-membership the Neutrosophic 169

SuperHyperVertex (NSHV) Vi to the Neutrosophic SuperHyperVertex (NSHV) V. 170

T ′
V (Ei′), T

′
V (Ei′), and T ′

V (Ei′) denote the degree of truth-membership, the degree of 171

indeterminacy-membership and the degree of falsity-membership of the Neutrosophic 172

SuperHyperEdge (NSHE) Ei′ to the Neutrosophic SuperHyperEdge (NSHE) E. Thus, 173

the ii′th element of the incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 174

are of the form (Vi, T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)), the sets V and E are crisp sets. 175

Definition 2.12 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)). 176

(Ref. [23],Definition 2.7,p.3). 177

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). The 178

Neutrosophic SuperHyperEdges (NSHE) Ei′ and the Neutrosophic SuperHyperVertices 179

(NSHV) Vi of Neutrosophic SuperHyperGraph (NSHG) S = (V,E) could be 180

characterized as follow-up items. 181

(i) If |Vi| = 1, then Vi is called vertex; 182

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

(iv) If w ≤ x and y ≤ z then w ⊗ y ≤ x⊗ z. 151

Definition 2.9. The degree of truth-membership, indeterminacy-membership
and falsity-membership of the subset X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X} (with respect to t-norm Tnorm):

TA(X) = Tnorm[TA(vi), TA(vj)]vi,vj∈X ,

IA(X) = Tnorm[IA(vi), IA(vj)]vi,vj∈X ,

and FA(X) = Tnorm[FA(vi), FA(vj)]vi,vj∈X .

Definition 2.10. The support of X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

supp(X) = {x ∈ X : TA(x), IA(x), FA(x) > 0}.

Definition 2.11. (General Forms of Neutrosophic SuperHyperGraph (NSHG)). 152

Assume V ′ is a given set. a Neutrosophic SuperHyperGraph (NSHG) S is a 153

pair S = (V,E), where 154

(i) V = {V1, V2, . . . , Vn} a finite set of finite single valued Neutrosophic subsets of V ′; 155

(ii) V = {(Vi, TV ′(Vi), IV ′(Vi), FV ′(Vi)) : TV ′(Vi), IV ′(Vi), FV ′(Vi) ≥ 0}, (i = 156

1, 2, . . . , n); 157

(iii) E = {E1, E2, . . . , En′} a finite set of finite single valued Neutrosophic subsets of 158

V ; 159

(iv) E = {(Ei′ , T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)) : T ′

V (Ei′), I
′
V (Ei′), F

′
V (Ei′) ≥ 0}, (i′ = 160

1, 2, . . . , n′); 161

(v) Vi �= ∅, (i = 1, 2, . . . , n); 162

(vi) Ei′ �= ∅, (i′ = 1, 2, . . . , n′); 163

(vii)
∑

i supp(Vi) = V, (i = 1, 2, . . . , n); 164

(viii)
∑

i′ supp(Ei′) = V, (i′ = 1, 2, . . . , n′). 165

Here the Neutrosophic SuperHyperEdges (NSHE) Ej′ and the Neutrosophic 166

SuperHyperVertices (NSHV) Vj are single valued Neutrosophic sets. TV ′(Vi), IV ′(Vi), 167

and FV ′(Vi) denote the degree of truth-membership, the degree of 168

indeterminacy-membership and the degree of falsity-membership the Neutrosophic 169

SuperHyperVertex (NSHV) Vi to the Neutrosophic SuperHyperVertex (NSHV) V. 170

T ′
V (Ei′), T

′
V (Ei′), and T ′

V (Ei′) denote the degree of truth-membership, the degree of 171

indeterminacy-membership and the degree of falsity-membership of the Neutrosophic 172

SuperHyperEdge (NSHE) Ei′ to the Neutrosophic SuperHyperEdge (NSHE) E. Thus, 173

the ii′th element of the incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 174

are of the form (Vi, T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)), the sets V and E are crisp sets. 175

Definition 2.12 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)). 176

(Ref. [23],Definition 2.7,p.3). 177

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). The 178

Neutrosophic SuperHyperEdges (NSHE) Ei′ and the Neutrosophic SuperHyperVertices 179

(NSHV) Vi of Neutrosophic SuperHyperGraph (NSHG) S = (V,E) could be 180

characterized as follow-up items. 181

(i) If |Vi| = 1, then Vi is called vertex; 182

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

(iv) If w ≤ x and y ≤ z then w ⊗ y ≤ x⊗ z. 151

Definition 2.9. The degree of truth-membership, indeterminacy-membership
and falsity-membership of the subset X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X} (with respect to t-norm Tnorm):

TA(X) = Tnorm[TA(vi), TA(vj)]vi,vj∈X ,

IA(X) = Tnorm[IA(vi), IA(vj)]vi,vj∈X ,

and FA(X) = Tnorm[FA(vi), FA(vj)]vi,vj∈X .

Definition 2.10. The support of X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

supp(X) = {x ∈ X : TA(x), IA(x), FA(x) > 0}.

Definition 2.11. (General Forms of Neutrosophic SuperHyperGraph (NSHG)). 152

Assume V ′ is a given set. a Neutrosophic SuperHyperGraph (NSHG) S is a 153

pair S = (V,E), where 154

(i) V = {V1, V2, . . . , Vn} a finite set of finite single valued Neutrosophic subsets of V ′; 155

(ii) V = {(Vi, TV ′(Vi), IV ′(Vi), FV ′(Vi)) : TV ′(Vi), IV ′(Vi), FV ′(Vi) ≥ 0}, (i = 156

1, 2, . . . , n); 157

(iii) E = {E1, E2, . . . , En′} a finite set of finite single valued Neutrosophic subsets of 158

V ; 159

(iv) E = {(Ei′ , T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)) : T ′

V (Ei′), I
′
V (Ei′), F

′
V (Ei′) ≥ 0}, (i′ = 160

1, 2, . . . , n′); 161

(v) Vi �= ∅, (i = 1, 2, . . . , n); 162

(vi) Ei′ �= ∅, (i′ = 1, 2, . . . , n′); 163

(vii)
∑

i supp(Vi) = V, (i = 1, 2, . . . , n); 164

(viii)
∑

i′ supp(Ei′) = V, (i′ = 1, 2, . . . , n′). 165

Here the Neutrosophic SuperHyperEdges (NSHE) Ej′ and the Neutrosophic 166

SuperHyperVertices (NSHV) Vj are single valued Neutrosophic sets. TV ′(Vi), IV ′(Vi), 167

and FV ′(Vi) denote the degree of truth-membership, the degree of 168

indeterminacy-membership and the degree of falsity-membership the Neutrosophic 169

SuperHyperVertex (NSHV) Vi to the Neutrosophic SuperHyperVertex (NSHV) V. 170

T ′
V (Ei′), T

′
V (Ei′), and T ′

V (Ei′) denote the degree of truth-membership, the degree of 171

indeterminacy-membership and the degree of falsity-membership of the Neutrosophic 172

SuperHyperEdge (NSHE) Ei′ to the Neutrosophic SuperHyperEdge (NSHE) E. Thus, 173

the ii′th element of the incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 174

are of the form (Vi, T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)), the sets V and E are crisp sets. 175

Definition 2.12 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)). 176

(Ref. [23],Definition 2.7,p.3). 177

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). The 178

Neutrosophic SuperHyperEdges (NSHE) Ei′ and the Neutrosophic SuperHyperVertices 179

(NSHV) Vi of Neutrosophic SuperHyperGraph (NSHG) S = (V,E) could be 180

characterized as follow-up items. 181

(i) If |Vi| = 1, then Vi is called vertex; 182

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

(iv) If w ≤ x and y ≤ z then w ⊗ y ≤ x⊗ z. 151

Definition 2.9. The degree of truth-membership, indeterminacy-membership
and falsity-membership of the subset X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X} (with respect to t-norm Tnorm):

TA(X) = Tnorm[TA(vi), TA(vj)]vi,vj∈X ,

IA(X) = Tnorm[IA(vi), IA(vj)]vi,vj∈X ,

and FA(X) = Tnorm[FA(vi), FA(vj)]vi,vj∈X .

Definition 2.10. The support of X ⊂ A of the single valued Neutrosophic set
A = {< x : TA(x), IA(x), FA(x) >, x ∈ X}:

supp(X) = {x ∈ X : TA(x), IA(x), FA(x) > 0}.

Definition 2.11. (General Forms of Neutrosophic SuperHyperGraph (NSHG)). 152

Assume V ′ is a given set. a Neutrosophic SuperHyperGraph (NSHG) S is a 153

pair S = (V,E), where 154

(i) V = {V1, V2, . . . , Vn} a finite set of finite single valued Neutrosophic subsets of V ′; 155

(ii) V = {(Vi, TV ′(Vi), IV ′(Vi), FV ′(Vi)) : TV ′(Vi), IV ′(Vi), FV ′(Vi) ≥ 0}, (i = 156

1, 2, . . . , n); 157

(iii) E = {E1, E2, . . . , En′} a finite set of finite single valued Neutrosophic subsets of 158

V ; 159

(iv) E = {(Ei′ , T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)) : T ′

V (Ei′), I
′
V (Ei′), F

′
V (Ei′) ≥ 0}, (i′ = 160

1, 2, . . . , n′); 161

(v) Vi �= ∅, (i = 1, 2, . . . , n); 162

(vi) Ei′ �= ∅, (i′ = 1, 2, . . . , n′); 163

(vii)
∑

i supp(Vi) = V, (i = 1, 2, . . . , n); 164

(viii)
∑

i′ supp(Ei′) = V, (i′ = 1, 2, . . . , n′). 165

Here the Neutrosophic SuperHyperEdges (NSHE) Ej′ and the Neutrosophic 166

SuperHyperVertices (NSHV) Vj are single valued Neutrosophic sets. TV ′(Vi), IV ′(Vi), 167

and FV ′(Vi) denote the degree of truth-membership, the degree of 168

indeterminacy-membership and the degree of falsity-membership the Neutrosophic 169

SuperHyperVertex (NSHV) Vi to the Neutrosophic SuperHyperVertex (NSHV) V. 170

T ′
V (Ei′), T

′
V (Ei′), and T ′

V (Ei′) denote the degree of truth-membership, the degree of 171

indeterminacy-membership and the degree of falsity-membership of the Neutrosophic 172

SuperHyperEdge (NSHE) Ei′ to the Neutrosophic SuperHyperEdge (NSHE) E. Thus, 173

the ii′th element of the incidence matrix of Neutrosophic SuperHyperGraph (NSHG) 174

are of the form (Vi, T
′
V (Ei′), I

′
V (Ei′), F

′
V (Ei′)), the sets V and E are crisp sets. 175

Definition 2.12 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)). 176

(Ref. [23],Definition 2.7,p.3). 177

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). The 178

Neutrosophic SuperHyperEdges (NSHE) Ei′ and the Neutrosophic SuperHyperVertices 179

(NSHV) Vi of Neutrosophic SuperHyperGraph (NSHG) S = (V,E) could be 180

characterized as follow-up items. 181

(i) If |Vi| = 1, then Vi is called vertex; 182
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Example 2.15: In the Figure (23), the connected Neutrosophic 
SuperHyperPath ESHP: (V, E), is highlighted and featured. 
The Neutrosophic SuperHyperSet, in the Neutrosophic 
SuperHyperModel (23), is the notion. 

Example 2.16: In the Figure (24), the connected Neutrosophic 
SuperHyperCycle 218 NSHC: (V, E), is highlighted and featured. 
The obtained Neutrosophic SuperHyperSet, in the Neutrosophic 
SuperHyperModel (24), is up.

Example 2.17: In the Figure (25), the connected Neutrosophic 
SuperHyperStar 221 ESHS: (V, E), is Highlighted and featured. 
The obtained Neutrosophic SuperHyperSet, 222 by the 
Algorithm in previous Neutrosophic result, of the Neutrosophic 
223 SuperHyperVertices of the connected Neutrosophic 
SuperHyperStar ESHS : (V,E), in 224 the Neutrosophic 
SuperHyperModel (25), is up.

Figure 23: A Neutrosophic SuperHyperPath Associated to the 
Notions in the Example (2.15)

Figure 24: A Neutrosophic SuperHyperCycle Associated to the 
Neutrosophic Notions in the Neutrosophic Example (2.16)

Figure 25: A Neutrosophic SuperHyperStar Associated to the 
Neutrosophic Notions in the Neutrosophic Example (2.17)

Figure 26: Neutrosophic SuperHyperBipartite Neutrosophic 
Associated to the Neutrosophic Notions in the Example (2.18)

Figure 27: A Neutrosophic SuperHyperMultipartite Associated 
to the Notions in the Example (2.19)
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Figure 23. a Neutrosophic SuperHyperPath Associated to the Notions in the Example
(2.15)

Figure 24. a Neutrosophic SuperHyperCycle Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.16)
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Figure 23. a Neutrosophic SuperHyperPath Associated to the Notions in the Example
(2.15)

Figure 24. a Neutrosophic SuperHyperCycle Associated to the Neutrosophic Notions
in the Neutrosophic Example (2.16)
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Figure 25. a Neutrosophic SuperHyperStar Associated to the Neutrosophic Notions in
the Neutrosophic Example (2.17)

Example 2.18. In the Neutrosophic Figure (26), the connected Neutrosophic 226

SuperHyperBipartite ESHB : (V,E), is Neutrosophic highlighted and Neutrosophic 227

featured. The obtained Neutrosophic SuperHyperSet, by the Neutrosophic Algorithm in 228

previous Neutrosophic result, of the Neutrosophic SuperHyperVertices of the connected 229

Neutrosophic SuperHyperBipartite ESHB : (V,E), in the Neutrosophic 230

SuperHyperModel (26), is up. 231

Example 2.19. In the Figure (27), the connected Neutrosophic 232

SuperHyperMultipartite ESHM : (V,E), is highlighted and Neutrosophic featured. 233

The obtained Neutrosophic SuperHyperSet, by the Algorithm in previous Neutrosophic 234

result, of the Neutrosophic SuperHyperVertices of the connected Neutrosophic 235

SuperHyperMultipartite ESHM : (V,E), in the Neutrosophic SuperHyperModel (27), 236

is up. 237

Example 2.20. In the Neutrosophic Figure (28), the connected Neutrosophic 238

SuperHyperWheel NSHW : (V,E), is Neutrosophic highlighted and featured. The 239

obtained Neutrosophic SuperHyperSet, by the Algorithm in previous result, of the 240

Neutrosophic SuperHyperVertices of the connected Neutrosophic SuperHyperWheel 241

ESHW : (V,E), in the Neutrosophic SuperHyperModel (28), is up. 242

Definition 2.21. Let a pair S = (V,E) be a Neutrosophic SuperHyperGraph (NSHG)
S. Then a sequence of Neutrosophic SuperHyperVertices (NSHV) and Neutrosophic
SuperHyperEdges (NSHE)

V1, E1, V2, E2, V3, . . . , Vs−1, Es−1, Vs

is called a Neutrosophic SuperHyperPath (NSHP) from Neutrosophic 243

SuperHyperVertex (NSHV) V1 to Neutrosophic SuperHyperVertex (NSHV) Vs if either 244

of following conditions hold: 245

(i) Vi, Vi+1 ∈ Ei′ ; 246
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Figure 26. Neutrosophic SuperHyperBipartite Neutrosophic Associated to the Neutro-
sophic Notions in the Example (2.18)

Figure 27. a Neutrosophic SuperHyperMultipartite Associated to the Notions in the
Example (2.19)

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Figure 26. Neutrosophic SuperHyperBipartite Neutrosophic Associated to the Neutro-
sophic Notions in the Example (2.18)

Figure 27. a Neutrosophic SuperHyperMultipartite Associated to the Notions in the
Example (2.19)
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Figure 28: A Neutrosophic SuperHyperWheel Neutrosophic 
Associated to the Neutrosophic Notions in the Neutrosophic 
Example (2.20)

(ii) There’s a vertex VI ∈ VI such that VI, VI+1 ∈ Ei0;
(iii) There’s a SuperVertex Vi0 ∈ VI such that Vi0, VI+1 ∈ 
Ei0; 
(iv) There’s a vertex VI+1 ∈ VI+1 such that VI, VI+1 ∈ Ei0;
(v) There’s a SuperVertex   such that
(vi) There are a vertex VI ∈ VI and a vertex VI+1 ∈ VI+1 such 
that VI, VI+1 ∈ Ei0;
(vii) There are a vertex VI ∈ VI and a SuperVertex such that 
(viii) There are a SuperVertex Vi0 ∈ VI and a vertex VI+1 ∈ 
VI+1 such that Vi0, VI+1 ∈ Ei0; 

(ix) There are a SuperVertex Vi0 ∈ VI and a SuperVertex such 
that
Definition 2.22: (Characterization of the Neutrosophic 
SuperHyperPaths). Assume a Neutrosophic SuperHyperGraph 
(NSHG) S is a pair S = (V, E). A Neutrosophic SuperHyperPath 
(NSHP) from Neutrosophic SuperHyperVertex (NSHV) V1 to 
Neutrosophic SuperHyperVertex (NSHV) Vs is sequence of 
Neutrosophic SuperHyperVertices (NSHV) and Neutrosophic 
SuperHyperEdges (NSHE) 

   V1, E1, V2, E2, V3...Vs−1, Es−1, Vs, 

could be characterized as follow-up items.
(i) If for all Vi,Ej0, |Vi| = 1, |Ej0| = 2, then NSHP is called path; 
(ii) if for all Ej0, |Ej0| = 2, and there’s Vi, |Vi| ≥ 1, then NSHP is 
called SuperPath; 
(iii) if for all Vi,Ej0, |Vi| = 1, |Ej0| ≥ 2, then NSHP is called 
HyperPath; 
(iv) If there are Vi, Ej0, |Vi| ≥ 1, |Ej0| ≥ 2, then NSHP is called 
neutrosophi super hyper path.
 
Definition 2.23: (Neutrosophic Strength of the Neutrosophic 
SuperHyperPaths).  (Ref. [23], Definition 5.3, p.7). 

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair 
S = (V, E). A Neutrosophic SuperHyperPath (NSHP) from 
Neutrosophic SuperHyperVertex (NSHV) 
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Figure 28. a Neutrosophic SuperHyperWheel Neutrosophic Associated to the Neutro-
sophic Notions in the Neutrosophic Example (2.20)

(ii) there’s a vertex vi ∈ Vi such that vi, Vi+1 ∈ Ei′ ; 247

(iii) there’s a SuperVertex V ′
i ∈ Vi such that V ′

i , Vi+1 ∈ Ei′ ; 248

(iv) there’s a vertex vi+1 ∈ Vi+1 such that Vi, vi+1 ∈ Ei′ ; 249

(v) there’s a SuperVertex V ′
i+1 ∈ Vi+1 such that Vi, V

′
i+1 ∈ Ei′ ; 250

(vi) there are a vertex vi ∈ Vi and a vertex vi+1 ∈ Vi+1 such that vi, vi+1 ∈ Ei′ ; 251

(vii) there are a vertex vi ∈ Vi and a SuperVertex V ′
i+1 ∈ Vi+1 such that vi, V

′
i+1 ∈ Ei′ ; 252

(viii) there are a SuperVertex V ′
i ∈ Vi and a vertex vi+1 ∈ Vi+1 such that V ′

i , vi+1 ∈ Ei′ ; 253

(ix) there are a SuperVertex V ′
i ∈ Vi and a SuperVertex V ′

i+1 ∈ Vi+1 such that 254

V ′
i , V

′
i+1 ∈ Ei′ . 255

Definition 2.22. (Characterization of the Neutrosophic SuperHyperPaths). 256

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). a
Neutrosophic SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex (NSHV)
V1 to Neutrosophic SuperHyperVertex (NSHV) Vs is sequence of Neutrosophic
SuperHyperVertices (NSHV) and Neutrosophic SuperHyperEdges (NSHE)

V1, E1, V2, E2, V3, . . . , Vs−1, Es−1, Vs,

could be characterized as follow-up items. 257

(i) If for all Vi, Ej′ , |Vi| = 1, |Ej′ | = 2, then NSHP is called path; 258

(ii) if for all Ej′ , |Ej′ | = 2, and there’s Vi, |Vi| ≥ 1, then NSHP is called SuperPath; 259

(iii) if for all Vi, Ej′ , |Vi| = 1, |Ej′ | ≥ 2, then NSHP is called HyperPath; 260

(iv) if there are Vi, Ej′ , |Vi| ≥ 1, |Ej′ | ≥ 2, then NSHP is called Neutrosophic 261

SuperHyperPath . 262

Definition 2.23 (Neutrosophic Strength of the Neutrosophic SuperHyperPaths). 263

(Ref. [23],Definition 5.3,p.7). 264

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). A
Neutrosophic SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex (NSHV)
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Table 1. The values of vertices, super vertices, edges, hyper edges, and super hyper edges belong to the neutrosophic super 
hyper graph mentioned in the definition  

The Values of The Vertices The Number of Position in Alphabet

The Values of The SuperVertices The maximum Values of Its Vertices

The Values of The Edges The maximum Values of Its Vertices

The Values of The HyperEdges The maximum Values of Its Vertices

The Values of The SuperHyperEdges The maximum Values of Its Endpoints

V1 to neutrosophic super hyper vertex (NSHV) Vs is sequence 
of neutrosophic super hyper vertices (NSHV) and neutrosophic 
super hyper edges (NSHE)  

(i) Neutrosophic t-strength  ; 

(ii) Neutrosophic I-strength  ; 

(iii) Neutrosophic f-strength  ; 

(iv) Neutrosophic strength. 

Definition 2.24: (Different Neutrosophic Types of Neutrosophic 
SuperHyperEdges (NSHE)). (Ref. [23], Definition 5.4, p.7). 
Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair 
S = (V, E). Consider
I. Neutrosophic t-connective: if T (E) ≥ maximum number 
of Neutrosophic t-strength of SuperHyperPath (NSHP) from 
Neutrosophic SuperHyperVertex (NSHV) Vi to Neutrosophic 
SuperHyperVertex (NSHV) Vj where 1 ≤ i,j ≤ s;

II. Neutrosophic i-connective: if I (E) ≥ maximum number 
of Neutrosophic i-strength of SuperHyperPath (NSHP) from 
Neutrosophic SuperHyperVertex (NSHV) Vi to Neutrosophic 
SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s;
III. Neutrosophic f-connective: if F (E) ≥ maximum number 
of Neutrosophic f-strength of SuperHyperPath (NSHP) from 
Neutrosophic SuperHyperVertex (NSHV) Vi to Neutrosophic 
SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s;
IV. Neutrosophic connective: if (T (E), I (E), F (E)) ≥ 
maximum number of Neutrosophic strength of SuperHyperPath 
(NSHP) from Neutrosophic SuperHyperVertex (NSHV) Vi to 
Neutrosophic SuperHyperVertex (NSHV) VjWhere 1 ≤ i, j ≤ s. 

For the sake of having a Neutrosophic notion, there’s a need to 
“redefine” thNotion of “Neutrosophic SuperHyperGraph”. The 
SuperHyperVertices and the SuperHyperEdges are assigned by 
the labels from the letters of the alphabets. In this Procedure, 
there’s the usage of the position of labels to assign to the values.
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Table 1. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperGraph Mentioned in the Definition
(2.27)

The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices The maximum Values of Its Vertices

The Values of The Edges The maximum Values of Its Vertices
The Values of The HyperEdges The maximum Values of Its Vertices

The Values of The SuperHyperEdges The maximum Values of Its Endpoints

V1 to Neutrosophic SuperHyperVertex (NSHV) Vs is sequence of Neutrosophic
SuperHyperVertices (NSHV) and Neutrosophic SuperHyperEdges (NSHE)

V1, E1, V2, E2, V3, . . . , Vs−1, Es−1, Vs,

have 265

(i) Neutrosophic t-strength (min{T (Vi)},m, n)si=1; 266

(ii) Neutrosophic i-strength (m,min{I(Vi)}, n)si=1; 267

(iii) Neutrosophic f-strength (m,n,min{F (Vi)})si=1; 268

(iv) Neutrosophic strength (min{T (Vi)},min{I(Vi)},min{F (Vi)})si=1. 269

Definition 2.24 (Different Neutrosophic Types of Neutrosophic SuperHyperEdges 270

(NSHE)). (Ref. [23],Definition 5.4,p.7). 271

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). Consider 272

a Neutrosophic SuperHyperEdge (NSHE) E = {V1, V2, . . . , Vs}. Then E is called 273

(ix) Neutrosophic t-connective if T (E) ≥ maximum number of Neutrosophic 274

t-strength of SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex 275

(NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s; 276

(x) Neutrosophic i-connective if I(E) ≥ maximum number of Neutrosophic 277

i-strength of SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex 278

(NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s; 279

(xi) Neutrosophic f-connective if F (E) ≥ maximum number of Neutrosophic 280

f-strength of SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex 281

(NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s; 282

(xii) Neutrosophic connective if (T (E), I(E), F (E)) ≥ maximum number of 283

Neutrosophic strength of SuperHyperPath (NSHP) from Neutrosophic 284

SuperHyperVertex (NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj 285

where 1 ≤ i, j ≤ s. 286

For the sake of having a Neutrosophic notion, there’s a need to “redefine” the 287

notion of “Neutrosophic SuperHyperGraph”. The SuperHyperVertices and the 288

SuperHyperEdges are assigned by the labels from the letters of the alphabets. In this 289

procedure, there’s the usage of the position of labels to assign to the values. 290

Definition 2.25. Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair 291

S = (V,E). It’s redefined Neutrosophic SuperHyperGraph if the Table (1) holds. 292

It’s useful to define a “Neutrosophic” version of SuperHyperClasses. Since there’s 293

more ways to get Neutrosophic type-results to make a Neutrosophic more 294

understandable. 295
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Table 1. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperGraph Mentioned in the Definition
(2.27)

The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices The maximum Values of Its Vertices

The Values of The Edges The maximum Values of Its Vertices
The Values of The HyperEdges The maximum Values of Its Vertices

The Values of The SuperHyperEdges The maximum Values of Its Endpoints

V1 to Neutrosophic SuperHyperVertex (NSHV) Vs is sequence of Neutrosophic
SuperHyperVertices (NSHV) and Neutrosophic SuperHyperEdges (NSHE)

V1, E1, V2, E2, V3, . . . , Vs−1, Es−1, Vs,

have 265

(i) Neutrosophic t-strength (min{T (Vi)},m, n)si=1; 266

(ii) Neutrosophic i-strength (m,min{I(Vi)}, n)si=1; 267

(iii) Neutrosophic f-strength (m,n,min{F (Vi)})si=1; 268

(iv) Neutrosophic strength (min{T (Vi)},min{I(Vi)},min{F (Vi)})si=1. 269

Definition 2.24 (Different Neutrosophic Types of Neutrosophic SuperHyperEdges 270

(NSHE)). (Ref. [23],Definition 5.4,p.7). 271

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). Consider 272

a Neutrosophic SuperHyperEdge (NSHE) E = {V1, V2, . . . , Vs}. Then E is called 273

(ix) Neutrosophic t-connective if T (E) ≥ maximum number of Neutrosophic 274

t-strength of SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex 275

(NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s; 276

(x) Neutrosophic i-connective if I(E) ≥ maximum number of Neutrosophic 277

i-strength of SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex 278

(NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s; 279

(xi) Neutrosophic f-connective if F (E) ≥ maximum number of Neutrosophic 280

f-strength of SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex 281

(NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s; 282

(xii) Neutrosophic connective if (T (E), I(E), F (E)) ≥ maximum number of 283

Neutrosophic strength of SuperHyperPath (NSHP) from Neutrosophic 284

SuperHyperVertex (NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj 285

where 1 ≤ i, j ≤ s. 286

For the sake of having a Neutrosophic notion, there’s a need to “redefine” the 287

notion of “Neutrosophic SuperHyperGraph”. The SuperHyperVertices and the 288

SuperHyperEdges are assigned by the labels from the letters of the alphabets. In this 289

procedure, there’s the usage of the position of labels to assign to the values. 290

Definition 2.25. Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair 291

S = (V,E). It’s redefined Neutrosophic SuperHyperGraph if the Table (1) holds. 292

It’s useful to define a “Neutrosophic” version of SuperHyperClasses. Since there’s 293

more ways to get Neutrosophic type-results to make a Neutrosophic more 294

understandable. 295
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Table 1. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperGraph Mentioned in the Definition
(2.27)

The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices The maximum Values of Its Vertices

The Values of The Edges The maximum Values of Its Vertices
The Values of The HyperEdges The maximum Values of Its Vertices

The Values of The SuperHyperEdges The maximum Values of Its Endpoints

V1 to Neutrosophic SuperHyperVertex (NSHV) Vs is sequence of Neutrosophic
SuperHyperVertices (NSHV) and Neutrosophic SuperHyperEdges (NSHE)

V1, E1, V2, E2, V3, . . . , Vs−1, Es−1, Vs,

have 265

(i) Neutrosophic t-strength (min{T (Vi)},m, n)si=1; 266

(ii) Neutrosophic i-strength (m,min{I(Vi)}, n)si=1; 267

(iii) Neutrosophic f-strength (m,n,min{F (Vi)})si=1; 268

(iv) Neutrosophic strength (min{T (Vi)},min{I(Vi)},min{F (Vi)})si=1. 269

Definition 2.24 (Different Neutrosophic Types of Neutrosophic SuperHyperEdges 270

(NSHE)). (Ref. [23],Definition 5.4,p.7). 271

Assume a Neutrosophic SuperHyperGraph (NSHG) S is a pair S = (V,E). Consider 272

a Neutrosophic SuperHyperEdge (NSHE) E = {V1, V2, . . . , Vs}. Then E is called 273

(ix) Neutrosophic t-connective if T (E) ≥ maximum number of Neutrosophic 274

t-strength of SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex 275

(NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s; 276

(x) Neutrosophic i-connective if I(E) ≥ maximum number of Neutrosophic 277

i-strength of SuperHyperPath (NSHP) from Neutrosophic SuperHyperVertex 278

(NSHV) Vi to Neutrosophic SuperHyperVertex (NSHV) Vj where 1 ≤ i, j ≤ s; 279

(xi) Neutrosophic f-connective if F (E) ≥ maximum number of Neutrosophic 280
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SuperHyperEdges are assigned by the labels from the letters of the alphabets. In this 289
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Table 1. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperGraph Mentioned in the Definition
(2.27)
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Definition 2.25: Assume a Neutrosophic SuperHyperGraph 
(NSHG) S is a pair S = (V, E). It’s redefined Neutrosophic 
SuperHyperGraph if the Table (1) holds.

It’s useful to define a “Neutrosophic” version of 
SuperHyperClasses. Since there’s more ways to get Neutrosophic 
type-results to make a Neutrosophic more understandable.

The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices  The maximum Values of Its Vertices
The Values of The Edges The maximum Values of Its Vertices
The Values of The HyperEdges The maximum Values of Its Vertices
The Values of The SuperHyperEdges The maximum Values of Its Endpoints

The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices The maximum Values of Its Vertices
The Values of The Edges x The maximum Values of Its Vertices
The Values of The HyperEdges The maximum Values of Its Vertices
The Values of The SuperHyperEdges The maximum Values of Its Endpoints

Table 2: The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHyperEdges Belong to the Neutrosophic 
SuperHyperGraph, Mentioned in the Definition (2.26)

Table 3. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHyperEdges Belong to the Neutrosophic 
SuperHyperGraph Mentioned in the Definition (2.27)

Is called optimal-SuperHyper-dominating number and X is 
called optimal-SuperHyper-dominating set.

(B): Super Hyper-resolving set and number are defined as 
follows.
(i): A Super Vertex x SuperHyper-resolves SuperVertices y, w if   

(ii): A set S is called SuperHyper-resolving set if for every 
  There’s at least one SuperVertex Xn which 
SuperHyper-resolves SuperVertices Yn, Wn.
(iii): If S is set of all sets of SuperHyper-resolving sets, then 

Is called optimal-Super Hyper-resolving number and X is 
called optimal-SuperHyper-resolving set.

(C): SuperHyper-coloring set and number are defined as 
follows. 
(i): A SuperVertex Xn SuperHyper-colors a SuperVertex Yn 
differently with itself if there’s at least one SuperHyperEdge 
which is incident to them. 
(ii): A set Sn is called SuperHyper-coloring set if for every  
      there’s at least one SuperVertex Xn which 
SuperHyper-colors SuperVertex Yn.
(iii): If Sn is set of all sets of SuperHyper-coloring sets, then  

is called optimal-SuperHyper-coloring number and X is called 
optimal-SuperHyper-coloring set.

Proposition 3.2: Assume SuperHyperGraph SHG = (G ⊆ P (V), 
E ⊆ P (V)). S is maximum set of SuperVertices which form a 
SuperHyperEdge. Then optimal-SuperHyper-coloring set has as 
cardinality as S has.

Proposition 3.3: aaAssume SuperHyperGraph SHG = (G ⊆ P 
(V), E ⊆ P (V)). If optimal-SuperHyper-coloring number is |V |, 
then for every SuperVertex there’s at least one SuperHyperEdge 
which contains has all members of V.

Proposition 3.4: Assume SuperHyperGraph SHG = (G ⊆ P (V), 
E ⊆ P (V)). If there’s at least one SuperHyperEdge which has all 
members of V, then optimal-SuperHyper-coloring number is |V |.

Proposition 3.5: Assume SuperHyperGraph SHG = (G ⊆ P (V), E 
⊆ P (V)). If optimal-SuperHyper-dominating number is |V |, then 
there’s one member of V, is contained in, at least one SuperVertex 
which doesn’t have incident to any SuperHyperEdge.

Proposition 3.6: Assume SuperHyperGraph SHG = (G ⊆ P (V), 
E ⊆ P (V)). Then optimal-SuperHyper-dominating number is < 
|V |.

Proposition 3.7: Assume SuperHyperGraph SHG = (G ⊆ P (V), 
E ⊆ P (V)). If optimal-SuperHyper-resolving number is |V |, 
then every given SuperVertex doesn’t have incident to any super 
hyper edge.

Proposition 3.8: Assume SuperHyperGraph SHG = (G ⊆ P (V), 
E ⊆ P (V)). Then optimal-SuperHyper-resolving number is < 
|V |.

Proposition 3.9: Assume SuperHyperGraph SHG = (G ⊆ P 
(V), E ⊆ P (V)). If optimal-SuperHyper-coloring number is 
|V |, then all SuperVertices which have incident to at least one 
SuperHyperEdge.

Proposition 3.10: Assume SuperHyperGraph SHG = (G ⊆ P 
(V), E ⊆ P (V)). Then optimal-SuperHyper-coloring number 
isn’t < |V |.
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is called optimal-SuperHyper-dominating number and X is called 322

optimal-SuperHyper-dominating set. 323

(b) : SuperHyper-resolving set and number are defined as follows. 324

(i) : A SuperVertex x SuperHyper-resolves SuperVertices y, w if

d(x, y) �= d(x,w).

. 325

(ii) : A set S is called SuperHyper-resolving set if for every Yn ∈ Gn \ S, 326

there’s at least one SuperVertex Xn which SuperHyper-resolves 327

SuperVertices Yn,Wn. 328

(iii) : If S is set of all sets of SuperHyper-resolving sets, then

|X| = min
S∈S

|{∪Xn|Xn ∈ S}|

is called optimal-SuperHyper-resolving number and X is called 329

optimal-SuperHyper-resolving set. 330

(c) : SuperHyper-coloring set and number are defined as follows. 331

(i) : A SuperVertex Xn SuperHyper-colors a SuperVertex Yn differently with 332

itself if there’s at least one SuperHyperEdge which is incident to them. 333
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there’s at least one SuperVertex Xn which SuperHyper-colors SuperVertex 335

Yn. 336
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|X| = min
Sn∈Sn

|{∪Xn|Xn ∈ Sn}|

is called optimal-SuperHyper-coloring number and X is called 337

optimal-SuperHyper-coloring set. 338

Proposition 3.2. Assume SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )). S is 339

maximum set of SuperVertices which form a SuperHyperEdge. Then 340

optimal-SuperHyper-coloring set has as cardinality as S has. 341

Proposition 3.3. Assume SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )). If 342

optimal-SuperHyper-coloring number is |V |, then for every SuperVertex there’s at least 343

one SuperHyperEdge which contains has all members of V. 344

Proposition 3.4. Assume SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )). If 345

there’s at least one SuperHyperEdge which has all members of V, then 346

optimal-SuperHyper-coloring number is |V |. 347

Proposition 3.5. Assume SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )). If 348

optimal-SuperHyper-dominating number is |V |, then there’s one member of V, is 349

contained in, at least one SuperVertex which doesn’t have incident to any 350

SuperHyperEdge. 351

Proposition 3.6. Assume SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )). Then 352

optimal-SuperHyper-dominating number is < |V |. 353

Proposition 3.7. Assume SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )). If 354

optimal-SuperHyper-resolving number is |V |, then every given SuperVertex doesn’t have 355

incident to any SuperHyperEdge. 356
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Proposition 3.11: Assume SuperHyperGraph SHG = (G ⊆ P 
(V), E ⊆ P (V)). Then optimal-SuperHyper-dominating set has 
cardinality which is greater than n − 1 where n is the cardinality 
of the set V.

Proposition 3.12: Assume SuperHyperGraph SHG = (G ⊆ P 
(V), E ⊆ P (V)). S is maximum set of SuperVertices which form 
a SuperHyperEdge. Then S is optimal-SuperHyper-coloring set 
and | {∪Xn | Xn ∈ S}| is optimal-SuperHyper-coloring number.

Proposition 3.13: Assume SuperHyperGraph SHG = (G ⊆ 
P (V), E ⊆ P (V)). If S is SuperHyper-dominating set, then D 
contains S is SuperHyper-dominating set.

Proposition 3.14: Assume SuperHyperGraph SHG = (G ⊆ P (V), 
E ⊆ P (V)). If S is SuperHyper-resolving set, then D contains S is 
SuperHyper-resolving set.

Proposition 3.15: Assume SuperHyperGraph SHG = (G ⊆ P 
(V), E ⊆ P (V)). If S is SuperHyper-coloring set, then D contains 
S is SuperHyper-coloring set.

Proposition 3.16: Assume SuperHyperGraph SHG = (G ⊆ P 
(V), E ⊆ P (V)). Then Gn is SuperHyper-dominating set.

Proposition 3.17: Assume SuperHyperGraph SHG = (G ⊆ P 
(V), E ⊆ P (V)).Then Gn is SuperHyper-resolving set.

Proposition 3.18: Assume SuperHyperGraph SHG = (G ⊆ P 
(V), E ⊆ P (V)). Then Gn is SuperHyper-coloring set.

Proposition 3.19: Assume G is a family of SuperHyperGraph. 
Then Gn is SuperHyper-dominating set for all members of G, 
simultaneously.

Proposition 3.20: Assume G is a family of SuperHyperGraph. 
Then Gn is SuperHyper-resolving set for all members of G, 
simultaneously.

Proposition 3.21: Assume G is a family of SuperHyperGraph. 
Then Gn is SuperHyper-coloring set for all members of G, 
simultaneously.

Proposition 3.22: Assume G is a family of SuperHyperGraph. 
Then Gn \ {Xn} is SuperHyper-dominating set for all members of 
G, simultaneously.

Proposition 3.23: Assume G is a family of SuperHyperGraph. 
Then Gn \ {Xn} is SuperHyper-resolving set for all members of 
G, simultaneously.

Proposition 3.24: Assume G is a family of SuperHyperGraph. 
Then Gn \ {Xn} isn’t SuperHyper-coloring set for all members of 
G, simultaneously.

Proposition 3.25: Assume G is a family of SuperHyperGraph. 
Then union of SuperHyper-dominating sets from each member 
of G is SuperHyper-dominating set for all members of G, 

simultaneously.

Proposition 3.26: Assume G is a family of SuperHyperGraph. 
Then union of SuperHyper-resolving sets from each member 
of G is SuperHyper-resolving set for all members of G, 
simultaneously.

Proposition 3.27: Assume G is a family of SuperHyperGraph. 
Then union of SuperHyper-coloring sets from each member of G 
is SuperHyper-coloring set for all members of G, simultaneously.

Proposition 3.28: Assume G is a family of SuperHyperGraph. 
For every given SuperVertex, there’s one SuperHyperGraph 
such that the SuperVertex has another SuperVertex which are 
incident to a SuperHyperEdge. If for given SuperVertex, all 
SuperVertices have a common SuperHyperEdge in this way, 
then Gn \ {Xn} is optimal-SuperHyper-dominating set for all 
members of G, simultaneously.

Proposition 3.29: Assume G is a family of SuperHyperGraph. 
For every given SuperVertex, there’s one SuperHyperGraph 
such that the SuperVertex has another SuperVertex which are 
incident to a SuperHyperEdge. If for given SuperVertex, all 
SuperVertices have a common SuperHyperEdge in this way, then 
Gn \ {Xn} is optimal-SuperHyper-resolving set for all members of 
G, simultaneously.

Proposition 3.30: Assume G is a family of SuperHyperGraph. 
For every given SuperVertex, there’s one SuperHyperGraph 
such that the SuperVertex has another SuperVertex which are 
incident to a SuperHyperEdge. If for given SuperVertex, all 
SuperVertices have a common SuperHyperEdge in this way, 
then Gn is optimal-SuperHyper-coloring set for all members of 
G, simultaneously.

Proposition 3.31: Let SHG be a SuperHyperGraph. An (k − 1)-
set from a k-set of twin SuperVertices is subset of a SuperHyper-
resolving set.

Corollary 3.32: Let SHG be a SuperHyperGraph. The number of 
twin SuperVertices is n − 1. Then SuperHyper-resolving number 
is n − 2.

Corollary 3.33: Let SHG be SuperHyperGraph. The number 
of twin SuperVertices is n − 1. Then SuperHyper-resolving 
number is n − 2. Every (n − 2)-set including twin SuperVertices 
is SuperHyper-resolving set.

Proposition 3.34: Let SHG be SuperHyperGraph such that it’s 
complete. Then SuperHyper-resolving number is n − 1. Every 
(n − 1)-set is SuperHyper-resolving set.

Proposition 3.35: Let G be a family of Super Hypergraphs with 
common super vertex set Gn. Then simultaneously SuperHyper-
resolving number of G is |V | − 1

Proposition 3.36: Let G be a family of SuperHyperGraphs with 
common SuperVertex set Gn. Then simultaneously SuperHyper-
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resolving number of G is greater than the maximum SuperHyper-
resolving number of n-SHG ∈ G.

Proposition 3.37: Let G be a family of SuperHyperGraphs with 
common SuperVertex set Gn. Then simultaneously SuperHyper-
resolving number of G is greater than simultaneously 
SuperHyper-resolving number of H ⊆ G.

Theorem 3.38: Twin SuperVertices aren’t SuperHyper-resolved 
in any given SuperHyperGraph.

Proposition 3.39: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
SuperHyperGraph. If SuperHyperGraph SHG = (G ⊆ P (V), E 
⊆ P (V)) is complete, then every couple of SuperVertices are 
twin SuperVertices.

Theorem 3.40: Let G be a family of SuperHyperGraphs SHG = 
(G ⊆ P (V), E ⊆ P (V)) with SuperVertex set Gn and n-SHG ∈ G 
is complete. Then simultaneously SuperHyper-resolving number 
is |V| − 1. Every (n − 1)-set is simultaneously SuperHyper-
resolving set for G.

Corollary 3.41; Let G be a family of SuperHyperGraphs SHG 
= (G ⊆ P (V), E ⊆ P (V)) with SuperVertex set Gn and n-SHG 
∈ G is complete. Then simultaneously SuperHyper-resolving 
number is |V | − 1. Every (|V | − 1)-set is simultaneously Super 
Hyper-resolving set for G.

Theorem 3.42; Let G be a family of Super Hypergraphs SHG 
= (G ⊆ P (V), E ⊆ P (V)) with Super Vertex set Gn and for 
every given couple of Super Vertices, there’s an n-SHG ∈ G such 
that in that, they’re twin SuperVertices. Then simultaneously 
SuperHyper-resolving number is |V | − 1. Every (|V | − 1)-set is 
Simultaneously SuperHyper-resolving set for G.

Theorem 3.43: Let G be a family of SuperHyperGraphs SHG = 
(G ⊆ P (V), E ⊆ P (V)) with SuperVertex set Gn. If G contains 
three 455 SuperHyper-stars with different SuperHyper-centers, 
then simultaneously SuperHyper-resolving number is |V | − 2. 
Every (|V | − 2)-set is simultaneously SuperHyper-resolving set 
for G.
 
Corollary 3.44; Let G be a family of SuperHyperGraphs SHG 
= (G ⊆ P (V), E ⊆ P (V)) with SuperVertex set Gn. If G contains 
three SuperHyper-stars with different SuperHyper-centers, then 
simultaneously SuperHyper-resolving number is |V | − 2. Every 
(|V | − 2)-set is simultaneously SuperHyper-resolving set for G.
 
Proposition 3.45: Consider two antipodal SuperVertices Xn and 
Yn in any given even SuperHyper-cycle. Let Un and Vn be given 
SuperVertices. Then d(Xn,Un) 6= d(Xn,Vn) if and only if d(Yn,Un) 
6= d(Yn,Vn).
 
Proposition 3.46; Consider two antipodal SuperVertices Xn and 
Yn in any given even cycle. Let Un and Vn be given SuperVertices. 
Then d(Xn,Un) = d(Xn,Vn) if and only if d(Yn,Un) = d(Yn,Vn). 

Proposition 3.47; the set contains two antipodal SuperVertices, 

isn’t SuperHyper-resolving set in any given even SuperHyper-
cycle.
 
Proposition 3.48; Consider two antipodal SuperVertices Xn and 
Yn in any given even SuperHyper-cycle. Xn SuperHyper-resolves 
a given couple of SuperVertices, Zn and Zn

0, if and only if Yn 
does.

Proposition 3.49: there are two antipodal SuperVertices aren’t 
SuperHyper-resolved  by other two antipodal SuperVertices in 
any given even SuperHyper-cycle.

Proposition 3.50: For any two antipodal SuperVertices in any 
given even SuperHyper-cycle, there are only two antipodal 
SuperVertices don’t SuperHyper-resolve them.
 
Proposition 3.51: In any given even SuperHyper-cycle, for any 
SuperVertex, there’s only one SuperVertex such that they’re 
antipodal SuperVertices.

Proposition 3.52: Let SuperHyperGraphs SHG = (G ⊆ P (V), 
E ⊆ P (V)) be an even SuperHyper-cycle. Then every couple of 
SuperVertices are SuperHyper-resolving set if and only if they 
aren’t antipodal SuperVertices.
 
Corollary 3.53: Let SuperHyperGraphs SHG = (G ⊆ P (V), 
E ⊆ P (V)) be an even SuperHyper-cycle. Then SuperHyper-
resolving number is two.
 
Corollary 3.54: Let SuperHyperGraphs SHG = (G ⊆ P (V), 
E ⊆ P (V)) be an even SuperHyper-cycle. Then SuperHyper-
resolving set contains couple of SuperVertices such that they 
aren’t antipodal SuperVertices.
 
Corollary 3.55: Let G be a family SuperHyperGraphs SHG = (G 
⊆ P (V), E ⊆ P (V)) be an odd SuperHyper-cycle with common 
SuperVertex set Gn. Then simultaneously super hyper-resolving 
set contains couple of SuperVertices such that they aren’t 
antipodal SuperVertices and SuperHyper-resolving number is 
two.
 
Proposition 3.56: In any given Super Hypergraph SHG = (G 
⊆ P (V), E ⊆ P (V)) which is odd SuperHyper-cycle, for any 
SuperVertex, there’s no SuperVertex such that they’re antipodal 
super vertices.

Proposition 3.57; Let Super Hypergraph SHG = (G ⊆ P (V), 
E ⊆ P (V)) be an odd SuperHyper-cycle. Then every couple of 
SuperVertices are SuperHyper-resolving set.

Proposition 3.58: Let SuperHyperGraph SHG = (G ⊆ P (V), E 
⊆ P (V)) be an odd Cycle. Then SuperHyper-resolving number 
is two.

Corollary 3.59: Let SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ 
P (V)) be an odd cycle. Then SuperHyper-resolving set contains 
couple of SuperVertices.
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Corollary 3.60: Let G be a family of SuperHyperGraphs SHG = 
(G ⊆ P (V), E ⊆ P (V)) which are odd SuperHyper-cycles with 
common SuperVertex set Gn. Then simultaneously SuperHyper-
resolving set contains couple of SuperVertices and SuperHyper-
resolving number is two. 
 
Proposition 3.61: Let SuperHyperGraph SHG = (G ⊆ P (V), 
E ⊆ P (V)) be a SuperHyper-path. Then every SuperHyper-leaf 
forms SuperHyper-resolving set.

Proposition 3.62: Let SuperHyperGraph SHG = (G ⊆ P (V), 
E ⊆ P (V)) be a SuperHyper-path. Then a set including every 
couple of SuperVertices is SuperHyper-resolving set.
 
Proposition 3.63: Let SuperHyperGraph SHG = (G ⊆ P (V), 
E ⊆ P (V)) be a SuperHyper-path. Then a 1-set contains leaf is 
SuperHyper-resolving set and SuperHyper-resolving number is 
one. 
 
Corollary 3.64; Let G be a family of SuperHyperGraphs SHG 
= (G ⊆ P (V), E ⊆ P (V)) are SuperHyper-paths with common 
SuperVertex set Gn such that they’ve a common SuperHyper-
leaf. Then simultaneously SuperHyper-resolving number is 1, 
1-set contains common leaf, is simultaneously SuperHyper-
resolving set for G.
 
Proposition 3.65: Let G be a family of SuperHyperGraphs 
SHG = (G ⊆ P (V), E ⊆ P (V)) are SuperHyper-paths with 
common SuperVertex sent such that for every SuperHyper-
leaf Ln from n-SHG, there’s another n-SHG ∈ G such n that 
Ln isn’t SuperHyper-leaf. Then a 2-set contains every couple 
of SuperVertices, is SuperHyper-resolving set. An 2-set contains 
every couple of SuperVertices, is optimal-SuperHyper-resolving 
set. Optimal-SuperHyper-resolving number is two.
 
Corollary 3.66: Let G be a family of SuperHyperGraphs SHG 
= (G ⊆ P (V), E ⊆ P (V)) are SuperHyper-paths with common 
SuperVertex set Gn such that they’ve no common SuperHyper-
leaf. Then an 2-set is simultaneously optimal-SuperHyper-
resolving set and simultaneously optimal-SuperHyper-resolving 
number is 2.

Proposition 3.67: Let SuperHyperGraph SHG = (G ⊆ P (V), E 
⊆ P (V)) be a SuperHyper-t-partite. Then every set excluding 
couple of SuperVertices in different parts whose cardinalities 
of them are strictly greater than one, is optimal-SuperHyper-
resolving set.
 
Corollary 3.68: Let SuperHyperGraph SHG = (G ⊆ P (V), E 
⊆ P (V)) be a SuperHyper-t-partite. Let |V | ≥ 3. Then every 
(|V | − 2)-set excludes two SuperVertices 536 from different 
parts whose cardinalities of them are strictly greater than one, 
is optimal-SuperHyper-resolving set and optimal-SuperHyper-
resolving number is.

Corollary 3.69: Let SuperHyperGraph SHG = (G ⊆ P (V), E 
⊆ P (V)) be a SuperHyper-bipartite. Let |V | ≥ 3. Then every 
(|V | − 2)-set excludes two SuperVertices from different parts, 

is optimal-SuperHyper-resolving set and optimal-SuperHyper-
resolving number is |V | − 2.
 
Corollary 3.70: Let SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ 
P (V)) be a SuperHyper-star. Then every (|V | − 2)-set excludes 
SuperHyper-center and a given SuperVertex, is optimal-
SuperHyper-resolving set and optimal-SuperHyper-resolving 
number is (|V | − 2).

Corollary 3.71: Let SuperHyperGraph SHG = (G ⊆ P (V), E 
⊆ P (V)) be a SuperHyper-wheel. Let |V | ≥ 3. Then every (|V 
| − 2)-set excludes SuperHyper-center and a given SuperVertex, 
is optimal-SuperHyper-resolving set and optimal-SuperHyper-
resolving number is |V | − 2.
 
Corollary 3.72: Let G be a family of SuperHyperGraphs SHG 
= (G ⊆ P (V), E ⊆ P (V)) which are SuperHyper-t-partite with 
common SuperVertex set Gn. Let |V | ≥ 3. Then simultaneously 
optimal SuperHyper-resolving number is |V | − 2 and every (|V 
| − 2)-set excludes two SuperVertices from different parts, is 
simultaneously optimal-SuperHyper-resolving set for G.
 
Corollary 3.73: Let G be a family of SuperHyperGraphs SHG 
= (G ⊆ P (V), E ⊆ P (V)) which are SuperHyper-bipartite with 
common  SuperVertex set Gn. Let |V | ≥ 3. Then simultaneously 
optimal-SuperHyper-resolving number is |V | − 2 and every (|V 
| − 2)-set excludes two SuperVertices from different parts, is 
simultaneously optimal-SuperHyper-resolving set for G.

Corollary 3.74: Let G be a family of SuperHyperGraphs SHG = 
(G ⊆ P (V), E ⊆ P (V)) which are SuperHyper-star with common 
SuperVertex set Gn. Let |V | ≥ 3. Then simultaneously optimal-
SuperHyper-resolving number is  |V | − 2 and every (|V | − 2)-
set excludes SuperHyper-center and a given SuperVertex, is 
simultaneously optimal-SuperHyper-resolving set for G.
 
Corollary 3.75: Let G be a family of SuperHyperGraphs SHG 
= (G ⊆ P (V), E ⊆ P (V)) which are SuperHyper-wheel with 
common SuperVertex set Gn. Let |V | ≥ 3. Then simultaneously 
optimal-SuperHyper-resolving number is |V | − 2 and every (|V 
| − 2)-set excludes SuperHyper-center and a given SuperVertex, 
is simultaneously optimal-SuperHyper-resolving set for G.

Proposition 3.76: Let SuperHyperGraphs SHG = (G ⊆ P (V), E 
⊆ P (V)) be a SuperHyper-complete. Then optimal-SuperHyper-
coloring number is |V |.
 
Proposition 3.77: Let SuperHyperGraphs SHG = (G ⊆ P (V), 
E ⊆ P (V)) be a SuperHyper-path. Then optimal-SuperHyper-
coloring number is two.
 
Proposition 3.78: Let SuperHyperGraphs SHG = (G ⊆ P 
(V), E ⊆ P (V)) be an even SuperHyper-cycle. Then optimal-
SuperHyper-coloring number is two.

Proposition 3.79: Let SuperHyperGraphs SHG = (G ⊆ P 
(V), E ⊆ P (V)) be an odd SuperHyper-cycle. Then optimal-
SuperHyper-coloring number is three.
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Proposition 3.80: Let SuperHyperGraphs SHG = (G ⊆ P (V), 
E ⊆ P (V)) be a SuperHyper-star. Then optimal-SuperHyper-
coloring number is two.

Proposition 3.81: Let SuperHyperGraphs SHG = (G ⊆ P 
(V), E ⊆ P (V)) be a SuperHyper-wheel such that it has even 
SuperHyper-cycle. Then optimal-SuperHyper-coloring number 
is Three.
 
Proposition 3.82: Let SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ 
P (V)) be a SuperHyper-wheel such that it has odd SuperHyper-
cycle. Then optimal-SuperHyper-coloring number is four.

Proposition 3.83: Let SuperHyperGraph SHG = (G ⊆ P (V), E 
⊆ P (V)) be a SuperHyper-complete and SuperHyper-bipartite. 
Then optimal-SuperHyper-coloring number is two.

Proposition 3.84: Let SuperHyperGraph SHG = (G ⊆ P (V), E 
⊆ P (V)) be a SuperHyper-complete and SuperHyper-t-partite. 
Then optimal-SuperHyper-coloring number is t.
 
Proposition 3.85: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be 
SuperHyperGraph. Then optimal-SuperHyper-coloring number 
is 1 if and only if SHG = (G ⊆ P (V), E ⊆ P (V)) is SuperHyper-
empty.

Proposition 3.86: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be 
SuperHyperGraph. Then optimal-SuperHyper-coloring number 
is 2 if and only if SHG = (G ⊆ P (V), E ⊆ P (V) is both 
SuperHyper-complete and SuperHyper-bipartite.

Proposition 3.87: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be 
SuperHyperGraph. Then optimal-SuperHyper-coloring number 
is |V | if and only if SHG = (G ⊆ P (V), E ⊆ P (V)) is SuperHyper-
complete.

Proposition 3.88: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be 
SuperHyperGraph. Then optimal-SuperHyper-coloring number 
is obtained from the number of SuperVertices which is |Gn| and 
optimal-SuperHypercoloring number is at most |V |.

Proposition 3.89: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be 
SuperHyperGraph. Then optimal-SuperHyper-coloring number 
is at most ∆ + 1 and at least 2.

Proposition 3.90: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be 
SuperHyperGraph and SuperHyper-r-regular. Then optimal-
SuperHyper-coloring number is at most r + 1.
 
Definition 3.91: (Eulerian (Hamiltonian) Neutrosophic 
Path). Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a neutrosophic 
SuperHyperGraph. Then.

(i) Eulerian(Hamiltonian) neutrosophic path Me(SHG)
(Mh(SHG)) for a  neutrosophic SuperHyperGraph SHG = (G ⊆ 
P(V ),E ⊆ P(V )) is a sequence of consecutive edges(vertices) 
x1,x2,··· ,xS(SHG)(x1,x2,··· ,xO(SHG)) which is neutrosophic 
path; 

(ii) n-Eulerian(Hamiltonian) neutrosophic path Ne(SHG)
(Nh(SHG)) for a neutrosophic SuperHyperGraph SHG = (G ⊆ 
P(V ),E ⊆ P(V )) is the number of sequences of consecutive 
edges(vertices) x1,x2,··· ,xS(SHG)(x1,x2,··· ,xO(SHG)) which is 
neutrosophic path.
 
Proposition 3.92: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-neutrosophic super hyper graph with two weakest 
edges. Then

Where τ is a permutation on O (CMTσ).

Proposition 3.93: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a path-
neutrosophic Super hyper graph. Then

Proposition 3.94: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a cycle-
neutrosophic SuperHyperGraph where O (CY C) ≥ 3. Then

Proposition 3.95: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a star-
neutrosophic SuperHyperGraph with center c. Then
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Proposition 3.96: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be 
acomplete-bipartite-neutrosophic SuperHyperGraph. Then

Proposition 3.97: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-t-partite-neutrosophic SuperHyperGraph. Then

Proposition 3.98: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a wheel-
neutrosophic SuperHyperGraph. Then

Neutrosophic Super Hypergraph
Definition 4.1: (Zero Forcing Number). 628 Let SHG = (G ⊆ P 
(V), E ⊆ P (V)) be a neutrosophic SuperHyperGraph. Then 

(i) zero forcing number Z(SHG) for a neutrosophic 
SuperHyperGraph SHG = (G ⊆ P(V ),E ⊆ P(V )) is minimum 
cardinality of a set S of black vertices (whereas vertices in V (G) 
\ S are colored white) such that V (G) is turned black after finitely 
many applications of “the color-change rule”: a white vertex is 
 converted to a black vertex if it is the only white neighbor of a 
black vertex; 
(ii) zero forcing neutrosophic-number Zn (SHG) for a 
neutrosophic SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ P (V)) 
is minimum neutrosophic cardinality of a set S of black vertices 
(whereas vertices in V (G) \ S are colored white) such that V (G) 
is turned black after finitely many applications of “the color-
change rule”: a white vertex is converted to a black vertex if it is 
the only white neighbor of a black vertex.

Definition 4.2: (Independent Number). Let SHG = (G ⊆ P (V), 
E ⊆ P (V)) be a neutrosophic SuperHyperGraph. Then
 
(i) Independent number I (SHG) for a neutrosophic 
SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ P (V)) is maximum 
cardinality of a set S of vertices Such that every two vertices of 
S aren’t endpoints for an edge, simultaneously; 
(ii) Independent neutrosophic-number In (SHG) for a 
neutrosophic  SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ P 
(V)) is maximum neutrosophic cardinality of a set S of vertices 
such that every two vertices of S aren’t endpoints for an edge, 
simultaneously.

Definition 4.3: (Clique Number). Let SHG = (G ⊆ P (V), E ⊆ P 
(V)) be a neutrosophic SuperHyperGraph. Then
(i) Clique number C (SHG) for a neutrosophic SuperHyperGraph 
SHG = (G ⊆ P (V), E ⊆ P (V)) is maximum cardinality of a set 
S of vertices such that every two vertices of S are endpoints for 
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Proposition 3.96. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Me(CMCσ1,σ2) : Not Existed

Mh(CMCσ1,σ2
) : v1, v2, · · · , vO(CMCσ1,σ2 )−1, vO(CMCσ1,σ2 )

where O(CMCσ1,σ2
) ≥ 3, |V1| = |V2|, v2i+1 ∈ V1, v2i ∈ V2;

Me(CMCσ1,σ2
) : v1v2

Mh(CMCσ1,σ2) : v1, v2

where O(CMCσ1,σ2) = 2;
Me(CMCσ1,σ2) : −

Mh(CMCσ1,σ2) : v1

where O(CMCσ1,σ2) = 1.
Ne(CMCσ1,σ2) = 0

Nh(CMCσ1,σ2) = c

where O(CMCσ1,σ2) ≥ 3, |V1| = |V2|, v2i+1 ∈ V1, v2i ∈ V2;

Ne(CMCσ1,σ2
) = 2

Nh(CMCσ1,σ2
) = 2

where O(CMCσ1,σ2
) = 2;

Ne(CMCσ1,σ2) = −

Nh(CMCσ1,σ2
) = 1

where O(CMCσ1,σ2
) = 1. 624

Proposition 3.97. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Me(CMCσ1,σ2,··· ,σt
) : Not Existed

Mh(CMCσ1,σ2,··· ,σt
) : v1, v2, · · · , vO(CMCσ1,σ2,··· ,σt )−1, vO(CMCσ1,σ2,··· ,σt )

where O(CMCσ1,σ2,··· ,σt
) ≥ 3, |Vi| = |Vj |, v2i+1 ∈ Vi, v2i ∈ Vj ;

Me(CMCσ1,σ2,··· ,σt) : v1v2

Mh(CMCσ1,σ2,··· ,σt
) : v1, v2

where O(CMCσ1,σ2,··· ,σt
) = 2;

Me(CMCσ1,σ2,··· ,σt) : −

Mh(CMCσ1,σ2,··· ,σt
) : v1

where O(CMCσ1,σ2,··· ,σt
) = 1.

Ne(CMCσ1,σ2,··· ,σt
) = 0

Nh(CMCσ1,σ2,··· ,σt) = c

where O(CMCσ1,σ2,··· ,σt) ≥ 3, |Vi| = |Vj |, v2i+1 ∈ Vi, v2i ∈ Vj ;

Ne(CMCσ1,σ2,··· ,σt
) = 2
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Nh(CMCσ1,σ2,··· ,σt
) = 2

where O(CMCσ1,σ2,··· ,σt) = 2;

Ne(CMCσ1,σ2,··· ,σt) = −

Nh(CMCσ1,σ2,··· ,σt
) = 1

where O(CMCσ1,σ2,··· ,σt
) = 1. 625

Proposition 3.98. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a wheel-neutrosophic
SuperHyperGraph. Then

Mh(WHL1,σ2
) : xi, xi+1, · · · , xO(WHL1,σ2

)−1, xO(WHL1,σ2
), xi−1.

Me(WHL1,σ2
) : v1, v2, v3

where S(WHL1,σ2
) = 3.

Mh(WHL1,σ2
) : xi, xi+1, · · · , xO(WHL1,σ2 )−1, xO(WHL1,σ2 )

, xi−1.

Me(WHL1,σ2) : Not Existed

where S(WHL1,σ2
) > 3.

Nh(WHL1,σ2
) = O(WHL1,σ2

);

Ne(WHL1,σ2
) = 3;

where S(WHL1,σ2
) = 3.

Nh(WHL1,σ2) = O(WHL1,σ2);

Ne(WHL1,σ2) = 0;

where S(WHL1,σ2
) > 3. 626

4 Neutrosophic SuperHyperGraph 627

Definition 4.1. (Zero Forcing Number). 628

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 629

(i) zero forcing number Z(SHG) for a neutrosophic SuperHyperGraph 630

SHG = (G ⊆ P (V ), E ⊆ P (V )) is minimum cardinality of a set S of black 631

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) is turned 632

black after finitely many applications of “the color-change rule”: a white vertex is 633

converted to a black vertex if it is the only white neighbor of a black vertex; 634

(ii) zero forcing neutrosophic-number Zn(SHG) for a neutrosophic 635

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is minimum neutrosophic 636

cardinality of a set S of black vertices (whereas vertices in V (G) \ S are colored 637

white) such that V (G) is turned black after finitely many applications of “the 638

color-change rule”: a white vertex is converted to a black vertex if it is the only 639

white neighbor of a black vertex. 640

Definition 4.2. (Independent Number). 641

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 642
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an edge, simultaneously;
(ii) Clique neutrosophic-number Cn SHG) for a neutrosophic 
SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ P (V)) is maximum 
neutrosophic cardinality of a set S of vertices such that every 
two vertices of S are endpoints for an edge, simultaneously.

Definition 4.4: (Matching Number). Let SHG = (G ⊆ P (V), E ⊆ 
P (V)) be a neutrosophic SuperHyperGraph. Then

(i) matching number M(SHG) for a neutrosophic 
SuperHyperGraph SHG = (G ⊆ P(V ),E ⊆ P(V )) is maximum 
cardinality of a set S of edges such that every two edges of S 
don’t have any vertex in common;
(ii) Matching neutrosophic-number Mn (SHG) for a neutrosophic 
SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ P (V)) is maximum 
neutrosophic cardinality of a set S of edges such that every two 
edges of S don’t have any vertex in common.

Definition 4.5: (Girth and Neutrosophic Girth). Let SHG = (G 
⊆ P (V), E ⊆ P (V)) be a neutrosophic SuperHyperGraph. Then

(i) Girth G (SHG) for a neutrosophic SuperHyperGraph SHG = 
(G ⊆ P (V), E ⊆ P (V)) is minimum crisp cardinality of vertices 
forming shortest cycle. If there isn’t, then girth is ∞;
(ii) Neutrosophic girth Gn (SHG) for a neutrosophic 
SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ P (V)) is minimum 
neutrosophic cardinality of vertices forming shortest cycle. If 
there isn’t, then girth is ∞.
(iii) Neutrosophic girth Gn (SHG) for a neutrosophic Super 
Hypergraph SHG = (G ⊆ P (V), E ⊆ P (V)) is minimum 
neutrosophic cardinality of vertices forming shortest cycle. If 
there isn’t, then girth is ∞.

Proposition 4.6: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-neutrosophic SuperHyperGraph. Then 

 1.

 2. 

 3. 

 4.   

 5. 

Proposition 4.7: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a path-
neutrosophic SuperHyperGraph. Then

 1. 

 2.  

 3. 

 4.   

 5.   

Proposition 4.8: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a cycle-
neutrosophic SuperHyperGraph where O (CY C) ≥ 3. Then

 

 

Proposition 4.9: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a star-
neutrosophic SuperHyperGraph with center c. Then
 

Proposition 4.10: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 684 
complete-bipartite-neutrosophic SuperHyperGraph. Then 

Proposition 4.11: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 687 
complete-t-partite-neutrosophic SuperHyperGraph. Then 
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(i) independent number I(SHG) for a neutrosophic SuperHyperGraph 643

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of vertices 644

such that every two vertices of S aren’t endpoints for an edge, simultaneously; 645

(ii) independent neutrosophic-number In(SHG) for a neutrosophic 646

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 647

cardinality of a set S of vertices such that every two vertices of S aren’t endpoints 648

for an edge, simultaneously. 649

Definition 4.3. (Clique Number). 650
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Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 660

(i) matching number M(SHG) for a neutrosophic SuperHyperGraph 661

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of edges such 662

that every two edges of S don’t have any vertex in common; 663

(ii) matching neutrosophic-number Mn(SHG) for a neutrosophic 664

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 665

cardinality of a set S of edges such that every two edges of S don’t have any 666

vertex in common. 667

Definition 4.5. (Girth and Neutrosophic Girth). 668

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 669

(i) girth G(SHG) for a neutrosophic SuperHyperGraph 670

SHG = (G ⊆ P (V ), E ⊆ P (V )) is minimum crisp cardinality of vertices forming 671

shortest cycle. If there isn’t, then girth is ∞; 672

(ii) neutrosophic girth Gn(SHG) for a neutrosophic SuperHyperGraph 673

SHG = (G ⊆ P (V ), E ⊆ P (V )) is minimum neutrosophic cardinality of vertices 674

forming shortest cycle. If there isn’t, then girth is ∞. 675

Proposition 4.6. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic 676

SuperHyperGraph. Then 677

1.
Z(CMTσ) = O(CMTσ)− 1.

2.
I(SHG) = 1.

3.
C(SHG) = O(SHG).

4.

M(SHG) = �n
2
�.
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(i) independent number I(SHG) for a neutrosophic SuperHyperGraph 643

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of vertices 644

such that every two vertices of S aren’t endpoints for an edge, simultaneously; 645

(ii) independent neutrosophic-number In(SHG) for a neutrosophic 646

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 647

cardinality of a set S of vertices such that every two vertices of S aren’t endpoints 648

for an edge, simultaneously. 649

Definition 4.3. (Clique Number). 650

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 651

(i) clique number C(SHG) for a neutrosophic SuperHyperGraph 652

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of vertices 653

such that every two vertices of S are endpoints for an edge, simultaneously; 654

(ii) clique neutrosophic-number Cn(SHG) for a neutrosophic SuperHyperGraph 655

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic cardinality of a set S 656

of vertices such that every two vertices of S are endpoints for an edge, 657

simultaneously. 658

Definition 4.4. (Matching Number). 659

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 660

(i) matching number M(SHG) for a neutrosophic SuperHyperGraph 661
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that every two edges of S don’t have any vertex in common; 663

(ii) matching neutrosophic-number Mn(SHG) for a neutrosophic 664

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 665

cardinality of a set S of edges such that every two edges of S don’t have any 666

vertex in common. 667

Definition 4.5. (Girth and Neutrosophic Girth). 668

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 669

(i) girth G(SHG) for a neutrosophic SuperHyperGraph 670

SHG = (G ⊆ P (V ), E ⊆ P (V )) is minimum crisp cardinality of vertices forming 671

shortest cycle. If there isn’t, then girth is ∞; 672

(ii) neutrosophic girth Gn(SHG) for a neutrosophic SuperHyperGraph 673

SHG = (G ⊆ P (V ), E ⊆ P (V )) is minimum neutrosophic cardinality of vertices 674

forming shortest cycle. If there isn’t, then girth is ∞. 675

Proposition 4.6. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic 676

SuperHyperGraph. Then 677

1.
Z(CMTσ) = O(CMTσ)− 1.

2.
I(SHG) = 1.

3.
C(SHG) = O(SHG).

4.

M(SHG) = �n
2
�.
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5.
G(SHG) = 3.

Proposition 4.7. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic 678

SuperHyperGraph. Then 679

1.
Z(PTHn) = 1.

2.

I(SHG) = �O(SHG)

2
�.

3.
C(SHG) = 2.

4.

M(SHG) = �n
2
�.

5.
G(SHG) = ∞.

Proposition 4.8. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic 680

SuperHyperGraph where O(CY C) ≥ 3. Then 681

1.
Z(CY Cn) = 2.

2.

I(SHG) = �O(SHG)

2
�.

3.
C(SHG) = 2.

4.

M(SHG) = �n
2
�.

5.
G(SHG) = O(SHG).

Proposition 4.9. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic 682

SuperHyperGraph with center c. Then 683

1.
Z(STR1,σ2) = O(STR1,σ2)− 2.

2.
I(SHG) = O(SHG)− 1.

3.
C(SHG) = 2.

4.
M(SHG) = 1.

5.
G(SHG) = ∞.
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Proposition 4.10. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 684

complete-bipartite-neutrosophic SuperHyperGraph. Then 685

1.
Z(CMTσ1,σ2) = O(CMTσ1,σ2)− 2.

2.
I(SHG) = max{|V1|, |V2|}.

3.
C(SHG) = 2.

4.
M(SHG) = min{|V1|, |V2|}.

5.
G(SHG) = 4

where O(SHG) ≥ 4. And
G(SHG) = ∞

where O(SHG) ≤ 3. 686

Proposition 4.11. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 687

complete-t-partite-neutrosophic SuperHyperGraph. Then 688

1.
Z(CMTσ1,σ2,··· ,σt

) = O(CMTσ1,σ2,··· ,σt
)− 1.

2.
I(SHG) = max{|V1|, |V2|, · · · , |Vt|}.

3.
C(SHG) = t.

4.
M(SHG) = min |Vi|ti=1.

5.
G(SHG) = 3

where t ≥ 3.
G(SHG) = 4

where t ≤ 2. And
G(SHG) = ∞

where O(SHG) ≤ 2. 689

Proposition 4.12. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic 690

SuperHyperGraph. Then 691

1.
Zn(CMTσ) = On(CMTσ)−max{Σ3

i=1σi(x)}x∈V .

2.

In(SHG) = max{
3∑

i=1

σi(x)}x∈V .
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3.
Cn(SHG) = On(SHG).

4.

Mn(SHG) = max{
3∑

i=1

µi(x0x1) +

3∑
i=1

µi(x1x2) + · · ·+
3∑

i=1

µi(xj−1xj)}j=�n
2 �.

5.
Gn(SHG) = min{Σ3

i=1(σi(x) + σi(y) + σi(z))}.

Proposition 4.13. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic 692

SuperHyperGraph. Then 693

1.
Zn(PTHn) = min{Σ3

i=1σi(x)}x is a leaf.

2.

In(SHG) = max{
3∑

i=1

(σi(x1) + σi(x3) + · · ·+ σi(xt)),

3∑
i=1

σi(x2) + σi(x4) + · · ·+ σi(x
′
t))}xixi+1∈E .

3.

Cn(SHG) = max{
3∑

i=1

(σi(xj) + σi(xj+1))}xjxj+1∈E .

4.

Mn(SHG) = max{
3∑

i=1

µi(x0x1) +

3∑
i=1

µi(x2x3) + · · ·+
3∑

i=1

µi(xj−1xj)}|S|=�n
2 �.

5.
Gn(SHG) = ∞.

Proposition 4.14. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic 694

SuperHyperGraph where O(CY C) ≥ 3. Then 695

1.
Zn(CY Cn) = min{Σ3

i=1σi(x) + Σ3
i=1σi(y)}xy∈E..

2.

In(SHG) = max{
3∑

i=1

(σi(x1) + σi(x3) + · · ·+ σi(xt)),

3∑
i=1

σi(x2) + σi(x4) + · · ·+ σi(x
′
t))}xixi+1∈E .

3.

Cn(SHG) = max{
3∑

i=1

(σi(xj) + σi(xj+1))}xjxj+1∈E .
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4.

Mn(SHG) = max{
3∑

i=1

µi(x0x1) +

3∑
i=1

µi(x2x3) + · · ·+
3∑

i=1

µi(xj−1xj)}|S|=�n
2 �.

5.
Gn(SHG) = On(SHG).

Proposition 4.15. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic 696

SuperHyperGraph with center c. Then 697

1.
Zn(STR1,σ2

) = On(STR1,σ2
)−max{Σ3

i=1σi(c) + Σ3
i=1σi(x)}x∈V .

2.

In(SHG) = On(SHG)− σ(c) =

3∑
i=1

∑
xj �=c

σi(xj).

3.

Cn(SHG) =

3∑
i=1

σi(c) + max{
3∑

i=1

σi(xj)}.

4.

Mn(SHG) = max{
3∑

i=1

µi(xj−1xj)}xj−1xj∈E .

5.
Gn(SHG) = ∞.

Proposition 4.16. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 698

complete-bipartite-neutrosophic SuperHyperGraph. Then 699

1.

Zn(CMTσ1,σ2) = On(CMTσ1,σ2)−max{Σ3
i=1σi(x) + Σ3

i=1σi(x
′)}x,x′∈V .

2.

In(SHG) = max{(
3∑

i=1

∑
xj∈V1

σi(xj)), (

3∑
i=1

∑
xj∈V2

σi(xj))}.

3.

Cn(SHG) = max{
3∑

i=1

(σi(xj) + σi(xj′))}xj∈V1, xj′∈V2
.

4.

Mn(SHG) = max{
3∑

i=1

µi(x0x1)+

3∑
i=1

µi(x2x3)+· · ·+
3∑

i=1

µi(xj−1xj)}|S|=min{|V1|,|V2|}.

5.
Gn(SHG) = min{Σ3

i=1(σi(x) + σi(y) + σi(z) + σi(w))}x,y∈V1, z,w∈V2
.

where O(SHG) ≥ 4 and min{|V1|, |V2|} ≥ 2. Also,

Gn(SHG) = ∞

where O(SHG) ≤ 3. 700
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4.

Mn(SHG) = max{
3∑

i=1

µi(x0x1) +

3∑
i=1

µi(x2x3) + · · ·+
3∑

i=1

µi(xj−1xj)}|S|=�n
2 �.

5.
Gn(SHG) = On(SHG).

Proposition 4.15. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic 696

SuperHyperGraph with center c. Then 697

1.
Zn(STR1,σ2

) = On(STR1,σ2
)−max{Σ3

i=1σi(c) + Σ3
i=1σi(x)}x∈V .

2.

In(SHG) = On(SHG)− σ(c) =

3∑
i=1

∑
xj �=c

σi(xj).

3.

Cn(SHG) =

3∑
i=1

σi(c) + max{
3∑

i=1

σi(xj)}.

4.

Mn(SHG) = max{
3∑

i=1

µi(xj−1xj)}xj−1xj∈E .

5.
Gn(SHG) = ∞.

Proposition 4.16. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 698

complete-bipartite-neutrosophic SuperHyperGraph. Then 699

1.

Zn(CMTσ1,σ2) = On(CMTσ1,σ2)−max{Σ3
i=1σi(x) + Σ3

i=1σi(x
′)}x,x′∈V .

2.

In(SHG) = max{(
3∑

i=1

∑
xj∈V1

σi(xj)), (

3∑
i=1

∑
xj∈V2

σi(xj))}.

3.

Cn(SHG) = max{
3∑

i=1

(σi(xj) + σi(xj′))}xj∈V1, xj′∈V2
.

4.

Mn(SHG) = max{
3∑

i=1

µi(x0x1)+

3∑
i=1

µi(x2x3)+· · ·+
3∑

i=1

µi(xj−1xj)}|S|=min{|V1|,|V2|}.

5.
Gn(SHG) = min{Σ3

i=1(σi(x) + σi(y) + σi(z) + σi(w))}x,y∈V1, z,w∈V2
.

where O(SHG) ≥ 4 and min{|V1|, |V2|} ≥ 2. Also,

Gn(SHG) = ∞

where O(SHG) ≤ 3. 700
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Proposition 4.16: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a complete-bipartite-neutrosophic SuperHyperGraph. The

Proposition 4.17: Be a complete-t-partite-neutrosophic SuperHyperGraph. Then
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Proposition 4.17. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 701

complete-t-partite-neutrosophic SuperHyperGraph. Then 702

1.
Zn(CMTσ1,σ2,··· ,σt

) = On(CMTσ1,σ2,··· ,σt
)−max{Σ3

i=1σi(x)}x∈V .

2.

In(SHG) = max{(
3∑

i=1

∑
xj∈V1

σi(xj)), (

3∑
i=1

∑
xj∈V2

σi(xj)), · · · ,

(
3∑

i=1

∑
xj∈Vt

σi(xj))}.

3.

Cn(SHG) = max{
3∑

i=1

(σi(xj1) + σi(xj2) + · · ·+ σi(xjt))}xj1
∈V1,xj2

∈V2,··· , xjt∈Vt
.

4.

Mn(SHG) = max{
3∑

i=1

µi(x0x1)+
3∑

i=1

µi(x2x3)+· · ·+
3∑

i=1

µi(xj−1xj)}|S|=min |Vi|ti=1}.

5.
Gn(SHG) = min{Σ3

i=1(σi(x) + σi(y) + σi(z))}x∈V1, y∈V2, z∈V3
.

where t ≥ 3.

Gn(SHG) = min{Σ3
i=1(σi(x) + σi(y) + σi(z) + σi(w))}x,y∈V1, z,w∈V2

.

where t ≤ 2. And
Gn(SHG) = ∞

where O(SHG) ≤ 2. 703

4.1 Setting of Neutrosophic 1-Zero-Forcing Number 704

Definition 4.18. (1-Zero-Forcing Number). 705

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 706

(i) 1-zero-forcing number Z(SHG) for a neutrosophic SuperHyperGraph 707

SHG = (G ⊆ P (V ), E ⊆ P (V )) is minimum cardinality of a set S of black 708

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) is turned 709

black after finitely many applications of “the color-change rule”: a white vertex is 710

converted to a black vertex if it is the only white neighbor of a black vertex. The 711

last condition is as follows. For one time, black can change any vertex from white 712

to black. 713

(ii) 1-zero-forcing neutrosophic-number Zn(SHG) for a neutrosophic 714

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is minimum neutrosophic 715

cardinality of a set S of black vertices (whereas vertices in V (G) \ S are colored 716

white) such that V (G) is turned black after finitely many applications of “the 717

color-change rule”: a white vertex is converted to a black vertex if it is the only 718

white neighbor of a black vertex. The last condition is as follows. For one time, 719

black can change any vertex from white to black. 720
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Definition 4.18: (1-Zero-Forcing Number).  Let SHG = (G ⊆ P 
(V), E ⊆ P (V)) be a neutrosophic SuperHyperGraph. Then 

(i) 1-zero-forcing number Z(SHG) for a neutrosophic 
SuperHyperGraph  SHG = (G ⊆ P(V ),E ⊆ P(V )) is minimum 
cardinality of a set S of black  vertices (whereas vertices in V (G) 
\ S are colored white) such that V (G) is turned  black after finitely 
many applications of “the color-change rule”: a white vertex is 
converted to a black vertex if it is the only white neighbor of 
a black vertex. The last condition is as follows. For one time, 
black can change any vertex from white to black. 
(ii) 1-zero-forcing neutrosophic-number Zn(SHG) for a 
neutrosophic  SuperHyperGraph SHG = (G ⊆ P(V ),E ⊆ P(V )) 
is minimum neutrosophic cardinality of a set S of black vertices 
(whereas vertices in V (G) \ S are colored  white) such that V (G) 
is turned black after finitely many applications of “the color-
change rule”: a white vertex is converted to a black vertex if it 
is the only white neighbor of a black vertex. The last condition 
is as follows. For one time, black can change any vertex from 
white to black. 

Definition 4.19: (Failed 1-Zero-Forcing Number). Let SHG = 
(G ⊆ P (V), E ⊆ P (V)) be a neutrosophic SuperHyperGraph. 
Then
 
(i) Failed 1-zero-forcing number Z0 (SHG) for a neutrosophic 
SuperHyperGraph SHG = (G ⊆ P (V), E ⊆ P (V)) is maximum 
cardinality of a set S of black Vertices (whereas vertices in V 
(G) \ S are colored white) such that V (G) isn’t Turned black 
after finitely many applications of “the color-change rule”: a 
white. Vertex is converted to a black vertex if it is the only white 
neighbor of a black Vertex. The last condition is as follows. For 
one time, Black can change any vertex from white to black. The 
last condition is as follows. For one time, black can Change any 
vertex from white to black; 
(Ii) failed 1-zero-forcing neutrosophic-number) for a 
neutrosophic  SuperHyperGraph SHG = (G ⊆ P (V),E ⊆ P(V 
)) is maximum neutrosophic  Cardinality of a set S of black 
vertices (whereas vertices in V (G) \ S are colored  White) such 
that V (G) isn’t turned black after finitely many applications of 
“the color-change rule”: a white vertex is converted to a black 
vertex if it is the only white neighbor of a black vertex. The last 
condition is as follows. For one time,  Black can change any 
vertex from white to black. The last condition is as follows. For 
one time, black can change any vertex from white to black. 

Proposition 4.20: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-neutrosophic SuperHyperGraph. Then

Proposition 4.21: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a path-
neutrosophic SuperHyperGraph. Then

Proposition 4.22: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a cycle-
neutrosophic SuperHyperGraph where O (CY C) ≥ 3. Then 

Proposition 4.23: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a star-
neutrosophic SuperHyperGraph with center c. Then 

Proposition 4.24: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-bipartite-neutrosophic SuperHyperGraph. Then 

Proposition 4.25: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-t-partite-neutrosophic SuperHyperGraph. Then 

Setting of 1-Zero-Forcing Neutrosophic-Number
Proposition 4.26: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-neutrosophic SuperHyperGraph. Then.

Proposition 4.27: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a path-
neutrosophic SuperHyperGraph. Then  

Proposition 4.28: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a cycle-
neutrosophic SuperHyperGraph where O (CY C) ≥ 3. Then 

 
Proposition 4.29: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a star-
neutrosophic SuperHyperGraph with center c. Then

Proposition 4.30: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
Complete-bipartite-neutrosophic SuperHyperGraph. Then

Proposition 4.31: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
Complete-t-partite-neutrosophic SuperHyperGraph. Then

Setting of Neutrosophic Failed 1-Zero-Forcing Number
Proposition 4.32: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-neutrosophic SuperHyperGraph. Then

Proposition 4.33: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a path-
neutrosophic SuperHyperGraph. Then

Proposition 4.34: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a cycle-
neutrosophic SuperHyperGraph where O (CY C) ≥ 3.
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Definition 4.19. (Failed 1-Zero-Forcing Number). 721

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 722

(i) failed 1-zero-forcing number Z ′(SHG) for a neutrosophic SuperHyperGraph 723

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of black 724

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) isn’t 725

turned black after finitely many applications of “the color-change rule”: a white 726

vertex is converted to a black vertex if it is the only white neighbor of a black 727

vertex. The last condition is as follows. For one time, Black can change any vertex 728

from white to black. The last condition is as follows. For one time, black can 729

change any vertex from white to black; 730

(ii) failed 1-zero-forcing neutrosophic-number Z ′
n(SHG) for a neutrosophic 731

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 732

cardinality of a set S of black vertices (whereas vertices in V (G) \ S are colored 733

white) such that V (G) isn’t turned black after finitely many applications of “the 734

color-change rule”: a white vertex is converted to a black vertex if it is the only 735

white neighbor of a black vertex. The last condition is as follows. For one time, 736

Black can change any vertex from white to black. The last condition is as follows. 737

For one time, black can change any vertex from white to black. 738

Proposition 4.20. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Z(CMTσ) = O(CMTσ)− 2.

Proposition 4.21. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z(PTHn) = 1.

Proposition 4.22. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3. Then

Z(CY Cn) = 1.

Proposition 4.23. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic
SuperHyperGraph with center c. Then

Z(STR1,σ2) = O(STR1,σ2)− 3.

Proposition 4.24. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2
) = O(CMTσ1,σ2

)− 3.

Proposition 4.25. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 2.

4.2 Setting of 1-Zero-Forcing Neutrosophic-Number 739

Proposition 4.26. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Zn(CMTσ) = On(CMTσ)−max{Σ3
i=1σi(x) + Σ3

i=1σi(y)}x,y∈V .
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Definition 4.19. (Failed 1-Zero-Forcing Number). 721

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 722

(i) failed 1-zero-forcing number Z ′(SHG) for a neutrosophic SuperHyperGraph 723

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of black 724

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) isn’t 725

turned black after finitely many applications of “the color-change rule”: a white 726

vertex is converted to a black vertex if it is the only white neighbor of a black 727

vertex. The last condition is as follows. For one time, Black can change any vertex 728

from white to black. The last condition is as follows. For one time, black can 729

change any vertex from white to black; 730

(ii) failed 1-zero-forcing neutrosophic-number Z ′
n(SHG) for a neutrosophic 731

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 732

cardinality of a set S of black vertices (whereas vertices in V (G) \ S are colored 733

white) such that V (G) isn’t turned black after finitely many applications of “the 734

color-change rule”: a white vertex is converted to a black vertex if it is the only 735

white neighbor of a black vertex. The last condition is as follows. For one time, 736

Black can change any vertex from white to black. The last condition is as follows. 737

For one time, black can change any vertex from white to black. 738

Proposition 4.20. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Z(CMTσ) = O(CMTσ)− 2.

Proposition 4.21. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z(PTHn) = 1.

Proposition 4.22. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3. Then

Z(CY Cn) = 1.

Proposition 4.23. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic
SuperHyperGraph with center c. Then

Z(STR1,σ2) = O(STR1,σ2)− 3.

Proposition 4.24. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2
) = O(CMTσ1,σ2

)− 3.

Proposition 4.25. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 2.

4.2 Setting of 1-Zero-Forcing Neutrosophic-Number 739

Proposition 4.26. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Zn(CMTσ) = On(CMTσ)−max{Σ3
i=1σi(x) + Σ3

i=1σi(y)}x,y∈V .
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Definition 4.19. (Failed 1-Zero-Forcing Number). 721

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 722

(i) failed 1-zero-forcing number Z ′(SHG) for a neutrosophic SuperHyperGraph 723

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of black 724

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) isn’t 725

turned black after finitely many applications of “the color-change rule”: a white 726

vertex is converted to a black vertex if it is the only white neighbor of a black 727

vertex. The last condition is as follows. For one time, Black can change any vertex 728

from white to black. The last condition is as follows. For one time, black can 729

change any vertex from white to black; 730

(ii) failed 1-zero-forcing neutrosophic-number Z ′
n(SHG) for a neutrosophic 731

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 732

cardinality of a set S of black vertices (whereas vertices in V (G) \ S are colored 733

white) such that V (G) isn’t turned black after finitely many applications of “the 734

color-change rule”: a white vertex is converted to a black vertex if it is the only 735

white neighbor of a black vertex. The last condition is as follows. For one time, 736

Black can change any vertex from white to black. The last condition is as follows. 737

For one time, black can change any vertex from white to black. 738

Proposition 4.20. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Z(CMTσ) = O(CMTσ)− 2.

Proposition 4.21. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z(PTHn) = 1.

Proposition 4.22. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3. Then

Z(CY Cn) = 1.

Proposition 4.23. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic
SuperHyperGraph with center c. Then

Z(STR1,σ2) = O(STR1,σ2)− 3.

Proposition 4.24. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2
) = O(CMTσ1,σ2

)− 3.

Proposition 4.25. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 2.

4.2 Setting of 1-Zero-Forcing Neutrosophic-Number 739

Proposition 4.26. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Zn(CMTσ) = On(CMTσ)−max{Σ3
i=1σi(x) + Σ3

i=1σi(y)}x,y∈V .
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Definition 4.19. (Failed 1-Zero-Forcing Number). 721

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 722

(i) failed 1-zero-forcing number Z ′(SHG) for a neutrosophic SuperHyperGraph 723

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of black 724

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) isn’t 725

turned black after finitely many applications of “the color-change rule”: a white 726

vertex is converted to a black vertex if it is the only white neighbor of a black 727

vertex. The last condition is as follows. For one time, Black can change any vertex 728

from white to black. The last condition is as follows. For one time, black can 729

change any vertex from white to black; 730

(ii) failed 1-zero-forcing neutrosophic-number Z ′
n(SHG) for a neutrosophic 731

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 732

cardinality of a set S of black vertices (whereas vertices in V (G) \ S are colored 733

white) such that V (G) isn’t turned black after finitely many applications of “the 734

color-change rule”: a white vertex is converted to a black vertex if it is the only 735

white neighbor of a black vertex. The last condition is as follows. For one time, 736

Black can change any vertex from white to black. The last condition is as follows. 737

For one time, black can change any vertex from white to black. 738

Proposition 4.20. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Z(CMTσ) = O(CMTσ)− 2.

Proposition 4.21. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z(PTHn) = 1.

Proposition 4.22. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3. Then

Z(CY Cn) = 1.

Proposition 4.23. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic
SuperHyperGraph with center c. Then

Z(STR1,σ2) = O(STR1,σ2)− 3.

Proposition 4.24. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2
) = O(CMTσ1,σ2

)− 3.

Proposition 4.25. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 2.
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Proposition 4.26. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Zn(CMTσ) = On(CMTσ)−max{Σ3
i=1σi(x) + Σ3

i=1σi(y)}x,y∈V .
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Definition 4.19. (Failed 1-Zero-Forcing Number). 721

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 722

(i) failed 1-zero-forcing number Z ′(SHG) for a neutrosophic SuperHyperGraph 723

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of black 724

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) isn’t 725

turned black after finitely many applications of “the color-change rule”: a white 726

vertex is converted to a black vertex if it is the only white neighbor of a black 727

vertex. The last condition is as follows. For one time, Black can change any vertex 728

from white to black. The last condition is as follows. For one time, black can 729

change any vertex from white to black; 730

(ii) failed 1-zero-forcing neutrosophic-number Z ′
n(SHG) for a neutrosophic 731

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 732

cardinality of a set S of black vertices (whereas vertices in V (G) \ S are colored 733

white) such that V (G) isn’t turned black after finitely many applications of “the 734

color-change rule”: a white vertex is converted to a black vertex if it is the only 735

white neighbor of a black vertex. The last condition is as follows. For one time, 736

Black can change any vertex from white to black. The last condition is as follows. 737

For one time, black can change any vertex from white to black. 738
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Proposition 4.24. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then
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) = O(CMTσ1,σ2

)− 3.

Proposition 4.25. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then
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) = O(CMTσ1,σ2,··· ,σt

)− 2.

4.2 Setting of 1-Zero-Forcing Neutrosophic-Number 739

Proposition 4.26. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Zn(CMTσ) = On(CMTσ)−max{Σ3
i=1σi(x) + Σ3

i=1σi(y)}x,y∈V .

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Definition 4.19. (Failed 1-Zero-Forcing Number). 721

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 722

(i) failed 1-zero-forcing number Z ′(SHG) for a neutrosophic SuperHyperGraph 723

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of black 724

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) isn’t 725

turned black after finitely many applications of “the color-change rule”: a white 726

vertex is converted to a black vertex if it is the only white neighbor of a black 727

vertex. The last condition is as follows. For one time, Black can change any vertex 728

from white to black. The last condition is as follows. For one time, black can 729

change any vertex from white to black; 730

(ii) failed 1-zero-forcing neutrosophic-number Z ′
n(SHG) for a neutrosophic 731

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 732

cardinality of a set S of black vertices (whereas vertices in V (G) \ S are colored 733

white) such that V (G) isn’t turned black after finitely many applications of “the 734

color-change rule”: a white vertex is converted to a black vertex if it is the only 735

white neighbor of a black vertex. The last condition is as follows. For one time, 736

Black can change any vertex from white to black. The last condition is as follows. 737

For one time, black can change any vertex from white to black. 738

Proposition 4.20. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Z(CMTσ) = O(CMTσ)− 2.

Proposition 4.21. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z(PTHn) = 1.

Proposition 4.22. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3. Then

Z(CY Cn) = 1.

Proposition 4.23. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic
SuperHyperGraph with center c. Then

Z(STR1,σ2) = O(STR1,σ2)− 3.

Proposition 4.24. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2
) = O(CMTσ1,σ2

)− 3.

Proposition 4.25. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 2.

4.2 Setting of 1-Zero-Forcing Neutrosophic-Number 739

Proposition 4.26. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Zn(CMTσ) = On(CMTσ)−max{Σ3
i=1σi(x) + Σ3

i=1σi(y)}x,y∈V .

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Henry Garrett · Independent Researcher · Department of Mathematics · DrHenryGarrett@gmail.com · Manhattan, NY, USA

Definition 4.19. (Failed 1-Zero-Forcing Number). 721

Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic SuperHyperGraph. Then 722

(i) failed 1-zero-forcing number Z ′(SHG) for a neutrosophic SuperHyperGraph 723

SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum cardinality of a set S of black 724

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) isn’t 725

turned black after finitely many applications of “the color-change rule”: a white 726

vertex is converted to a black vertex if it is the only white neighbor of a black 727

vertex. The last condition is as follows. For one time, Black can change any vertex 728

from white to black. The last condition is as follows. For one time, black can 729

change any vertex from white to black; 730

(ii) failed 1-zero-forcing neutrosophic-number Z ′
n(SHG) for a neutrosophic 731

SuperHyperGraph SHG = (G ⊆ P (V ), E ⊆ P (V )) is maximum neutrosophic 732

cardinality of a set S of black vertices (whereas vertices in V (G) \ S are colored 733

white) such that V (G) isn’t turned black after finitely many applications of “the 734

color-change rule”: a white vertex is converted to a black vertex if it is the only 735

white neighbor of a black vertex. The last condition is as follows. For one time, 736

Black can change any vertex from white to black. The last condition is as follows. 737

For one time, black can change any vertex from white to black. 738

Proposition 4.20. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Z(CMTσ) = O(CMTσ)− 2.

Proposition 4.21. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z(PTHn) = 1.

Proposition 4.22. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3. Then

Z(CY Cn) = 1.

Proposition 4.23. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic
SuperHyperGraph with center c. Then

Z(STR1,σ2) = O(STR1,σ2)− 3.

Proposition 4.24. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2
) = O(CMTσ1,σ2

)− 3.

Proposition 4.25. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 2.
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Proposition 4.27. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Zn(PTHn) = min{Σ3
i=1σi(x)}x is a vertex.

Proposition 4.28. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3. Then

Zn(CY Cn) = min{Σ3
i=1σi(x)}x is a vertex.

Proposition 4.29. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic 740

SuperHyperGraph with center c. Then 741

Zn(STR1,σ2) = On(STR1,σ2)−max{Σ3
i=1σi(c) + Σ3

i=1σi(x) + Σ3
i=1σi(y)}x,y∈V .

Proposition 4.30. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Zn(CMTσ1,σ2) = On(CMTσ1,σ2)−max{Σ3
i=1σi(x)+Σ3

i=1σi(x
′)+Σ3

i=1σi(x
′′)}x,x′,x′′∈V .

Proposition 4.31. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Zn(CMTσ1,σ2,··· ,σt) = On(CMTσ1,σ2,··· ,σt)−max{Σ3
i=1σi(x) + Σ3

i=1σi(x
′)}x,x′∈V .

4.3 Setting of Neutrosophic Failed 1-Zero-Forcing Number 742

Proposition 4.32. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Z ′(CMTσ) = O(CMTσ)− 3.

Proposition 4.33. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z ′(PTHn) = 0.

Proposition 4.34. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3.

Z ′(CY Cn) = 0.

Proposition 4.35. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic
SuperHyperGraph with center c. Then

Z ′(STR1,σ2) = O(STR1,σ2)− 4.

Proposition 4.36. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z ′(CMTσ1,σ2
) = O(CMTσ1,σ2

)− 4.

Proposition 4.37. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z ′(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 3.
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Proposition 4.33. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z ′(PTHn) = 0.

Proposition 4.34. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3.
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Proposition 4.36. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z ′(CMTσ1,σ2
) = O(CMTσ1,σ2

)− 4.

Proposition 4.37. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z ′(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 3.
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Proposition 4.35: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a star-
neutrosophic SuperHyperGraph with center c. Then 

Proposition 4.36: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-bipartite-neutrosophic SuperHyperGraph. Then 

Proposition 4.37: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-t-partite-neutrosophic SuperHyperGraph. Then 

Setting of Failed 1-Zero-Forcing Neutrosophic-Number
Proposition 4.38: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-neutrosophic SuperHyperGraph. Then

Proposition 4.39: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a path-
neutrosophic SuperHyperGraph. Then.

Proposition 4.40: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a cycle-
neutrosophic SuperHyperGraph where O (CY C) ≥ 3. Then

Proposition 4.41: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a star-
neutrosophic SuperHyperGraph with center c. Then 

Proposition 4.42: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-bipartite-neutrosophic SuperHyperGraph. Then

 

Proposition 4.43: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
complete-t-partite-neutrosophic Super Hypergraph.Then  

Global Offensive Alliance
Definition 4.44: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
neutrosophic SuperHyperGraph. Then

(i)  a set S is called global-offensive alliance if 

(ii) ∀S0 ⊆ S, S is global offensive alliance but S0 isn’t global 
offensive alliance. Then S is called minimal-global-offensive 

alliance; 
(iii) Minimal-global-offensive-alliance number of SHG is

 

(iv) Minimal-global-offensive-alliance-neutrosophic number of 
SHG is

Proposition 4.45: Let SHG = (G ⊆ P (V), E ⊆ P (V)) Be a 
strong neutrosophic SuperHyperGraph. If S is global-offensive 
alliance, then ∀v ∈ V \ S, ∃x ∈ S such that
 
(i) V ∈ Ns(x); 
(ii) Vx ∈ E.
 
Definition 4.46: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a strong 
neutrosophic SuperHyperGraph. Suppose S is a set of vertices. 
Then
 
(i) S is called dominating set if ∀v ∈ V \ S, ∃s ∈ S such that either 
v ∈ Ns(s) or vs ∈ E; 
(ii) |S| is called chromatic number if  ∀v ∈ V, ∃s ∈ S such that 
either v ∈ Ns(s) or vs ∈ E implies s and v have different colors.
 
Proposition 4.47: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
strong neutrosophic SuperHyperGraph. If S is global-offensive 
alliance, then
 
(i) S is dominating set; 
(ii) There’s S ⊆ S0 such that |S0| is chromatic number.

Proposition 4.48: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a strong 
neutrosophic SuperHyperGraph. Then
 
(i) Γ ≤ O; 
(ii) Γs ≤ On.
 
Proposition 4.49: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a strong 
neutrosophic SuperHyperGraph which is connected. Then

Proposition 4.50: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be an odd 
path. Then
 
(i) The set S = {v2, v4, ···, vn−1} is minimal-global-offensive 
alliance;

(iii) 
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Proposition 4.27. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Zn(PTHn) = min{Σ3
i=1σi(x)}x is a vertex.

Proposition 4.28. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3. Then
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SuperHyperGraph with center c. Then 741

Zn(STR1,σ2) = On(STR1,σ2)−max{Σ3
i=1σi(c) + Σ3

i=1σi(x) + Σ3
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Proposition 4.29. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic 740

SuperHyperGraph with center c. Then 741

Zn(STR1,σ2) = On(STR1,σ2)−max{Σ3
i=1σi(c) + Σ3

i=1σi(x) + Σ3
i=1σi(y)}x,y∈V .

Proposition 4.30. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Zn(CMTσ1,σ2) = On(CMTσ1,σ2)−max{Σ3
i=1σi(x)+Σ3
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′)+Σ3

i=1σi(x
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4.3 Setting of Neutrosophic Failed 1-Zero-Forcing Number 742

Proposition 4.32. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Z ′(CMTσ) = O(CMTσ)− 3.

Proposition 4.33. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z ′(PTHn) = 0.

Proposition 4.34. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3.

Z ′(CY Cn) = 0.

Proposition 4.35. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic
SuperHyperGraph with center c. Then

Z ′(STR1,σ2) = O(STR1,σ2)− 4.

Proposition 4.36. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z ′(CMTσ1,σ2
) = O(CMTσ1,σ2

)− 4.

Proposition 4.37. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z ′(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 3.
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Proposition 4.38. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a complete-neutrosophic
SuperHyperGraph. Then

Z ′
n(CMTσ) = On(CMTσ)−

min{Σ3
i=1σi(x) + Σ3

i=1σi(y) + Σ3
i=1σi(z)}x,y,z∈V .

Proposition 4.39. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a path-neutrosophic
SuperHyperGraph. Then

Z ′
n(PTHn) = 0.

Proposition 4.40. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a cycle-neutrosophic
SuperHyperGraph where O(CY C) ≥ 3. Then

Z ′
n(CY Cn) = 0

Proposition 4.41. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a star-neutrosophic
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i=1σi(x) + Σ3
i=1σi(y) + Σ3

i=1σi(z)}x,y,z∈V .

Proposition 4.42. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-bipartite-neutrosophic SuperHyperGraph. Then

Z ′
n(CMTσ1,σ2) = On(CMTσ1,σ2)−

min{Σ3
i=1σi(x) + Σ3

i=1σi(x
′) + Σ3

i=1σi(x
′′) + Σ3

i=1σi(x
′′′)}x,x′,x′′,x′′′∈V .

Proposition 4.43. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a
complete-t-partite-neutrosophic SuperHyperGraph. Then

Z ′
n(CMTσ1,σ2,··· ,σt

) = On(CMTσ1,σ2,··· ,σt
)−min{Σ3

i=1σi(x)+Σ3
i=1σi(x

′)+Σ3
i=1σi(x

′′)}x,x′∈V .

4.5 Global Offensive Alliance 744

Definition 4.44. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic 745

SuperHyperGraph. Then 746

(i) a set S is called global-offensive alliance if

∀a ∈ V \ S, |Ns(a) ∩ S| > |Ns(a) ∩ (V \ S)|;

(ii) ∀S′ ⊆ S, S is global offensive alliance but S′ isn’t global offensive alliance. Then 747

S is called minimal-global-offensive alliance; 748

(iii) minimal-global-offensive-alliance number of SHG is

∧
S is a minimal-global-offensive alliance.

|S|

and it’s denoted by Γ; 749

(iv) minimal-global-offensive-alliance-neutrosophic number of SHG is

∧
S is a minimal-global-offensive alliance.

Σs∈SΣ
3
i=1σi(s)

and it’s denoted by Γs. 750
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Proposition 4.45. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 751

SuperHyperGraph. If S is global-offensive alliance, then ∀v ∈ V \ S, ∃x ∈ S such that 752

(i) v ∈ Ns(x); 753

(ii) vx ∈ E. 754

Definition 4.46. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 755

SuperHyperGraph. Suppose S is a set of vertices. Then 756

(i) S is called dominating set if ∀v ∈ V \ S, ∃s ∈ S such that either v ∈ Ns(s) or 757

vs ∈ E; 758

(ii) |S| is called chromatic number if ∀v ∈ V, ∃s ∈ S such that either v ∈ Ns(s) or 759

vs ∈ E implies s and v have different colors. 760

Proposition 4.47. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 761

SuperHyperGraph. If S is global-offensive alliance, then 762

(i) S is dominating set; 763

(ii) there’s S ⊆ S′ such that |S′| is chromatic number. 764

Proposition 4.48. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 765

SuperHyperGraph. Then 766

(i) Γ ≤ O; 767

(ii) Γs ≤ On. 768

Proposition 4.49. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 769

SuperHyperGraph which is connected. Then 770

(i) Γ ≤ O − 1; 771

(ii) Γs ≤ On − Σ3
i=1σi(x). 772

Proposition 4.50. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an odd path. Then 773

(i) the set S = {v2, v4, · · · , vn−1} is minimal-global-offensive alliance; 774

(ii) Γ = �n
2 �+ 1 and corresponded set is S = {v2, v4, · · · , vn−1}; 775

(iii) Γs = min{Σs∈S={v2,v4,··· ,vn−1}Σ
3
i=1σi(s),Σs∈S={v1,v3,··· ,vn−1}Σ

3
i=1σi(s)}; 776

(iv) the sets S1 = {v2, v4, · · · , vn−1} and S2 = {v1, v3, · · · , vn−1} are only 777

minimal-global-offensive alliances. 778

Proposition 4.51. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an even path. Then 779

(i) the set S = {v2, v4, · · · .vn} is minimal-global-offensive alliance; 780

(ii) Γ = �n
2 � and corresponded sets are {v2, v4, · · · .vn} and {v1, v3, · · · .vn−1}; 781

(iii) Γs = min{Σs∈S={v2,v4,··· ,vn}Σ
3
i=1σi(s),Σs∈S={v1,v3,··· .vn−1}Σ

3
i=1σi(s)}; 782

(iv) the sets S1 = {v2, v4, · · · .vn} and S2 = {v1, v3, · · · .vn−1} are only 783

minimal-global-offensive alliances. 784

Proposition 4.52. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an even cycle. Then 785

(i) the set S = {v2, v4, · · · , vn} is minimal-global-offensive alliance; 786
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(iv) The sets  
are only  Minimal-global-offensive alliances.
 
Proposition 4.51: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be an even 
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Proposition 4.45. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 751

SuperHyperGraph. If S is global-offensive alliance, then ∀v ∈ V \ S, ∃x ∈ S such that 752

(i) v ∈ Ns(x); 753

(ii) vx ∈ E. 754

Definition 4.46. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 755

SuperHyperGraph. Suppose S is a set of vertices. Then 756

(i) S is called dominating set if ∀v ∈ V \ S, ∃s ∈ S such that either v ∈ Ns(s) or 757

vs ∈ E; 758

(ii) |S| is called chromatic number if ∀v ∈ V, ∃s ∈ S such that either v ∈ Ns(s) or 759

vs ∈ E implies s and v have different colors. 760

Proposition 4.47. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 761

SuperHyperGraph. If S is global-offensive alliance, then 762

(i) S is dominating set; 763

(ii) there’s S ⊆ S′ such that |S′| is chromatic number. 764

Proposition 4.48. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 765

SuperHyperGraph. Then 766

(i) Γ ≤ O; 767

(ii) Γs ≤ On. 768

Proposition 4.49. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 769

SuperHyperGraph which is connected. Then 770

(i) Γ ≤ O − 1; 771

(ii) Γs ≤ On − Σ3
i=1σi(x). 772

Proposition 4.50. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an odd path. Then 773

(i) the set S = {v2, v4, · · · , vn−1} is minimal-global-offensive alliance; 774

(ii) Γ = �n
2 �+ 1 and corresponded set is S = {v2, v4, · · · , vn−1}; 775

(iii) Γs = min{Σs∈S={v2,v4,··· ,vn−1}Σ
3
i=1σi(s),Σs∈S={v1,v3,··· ,vn−1}Σ

3
i=1σi(s)}; 776
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(i) the set S = {v2, v4, · · · .vn} is minimal-global-offensive alliance; 780

(ii) Γ = �n
2 � and corresponded sets are {v2, v4, · · · .vn} and {v1, v3, · · · .vn−1}; 781

(iii) Γs = min{Σs∈S={v2,v4,··· ,vn}Σ
3
i=1σi(s),Σs∈S={v1,v3,··· .vn−1}Σ

3
i=1σi(s)}; 782

(iv) the sets S1 = {v2, v4, · · · .vn} and S2 = {v1, v3, · · · .vn−1} are only 783
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Proposition 4.49. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 769

SuperHyperGraph which is connected. Then 770

(i) Γ ≤ O − 1; 771

(ii) Γs ≤ On − Σ3
i=1σi(x). 772

Proposition 4.50. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an odd path. Then 773

(i) the set S = {v2, v4, · · · , vn−1} is minimal-global-offensive alliance; 774

(ii) Γ = �n
2 �+ 1 and corresponded set is S = {v2, v4, · · · , vn−1}; 775

(iii) Γs = min{Σs∈S={v2,v4,··· ,vn−1}Σ
3
i=1σi(s),Σs∈S={v1,v3,··· ,vn−1}Σ

3
i=1σi(s)}; 776

(iv) the sets S1 = {v2, v4, · · · , vn−1} and S2 = {v1, v3, · · · , vn−1} are only 777

minimal-global-offensive alliances. 778

Proposition 4.51. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an even path. Then 779

(i) the set S = {v2, v4, · · · .vn} is minimal-global-offensive alliance; 780

(ii) Γ = �n
2 � and corresponded sets are {v2, v4, · · · .vn} and {v1, v3, · · · .vn−1}; 781
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i=1σi(s)}; 782

(iv) the sets S1 = {v2, v4, · · · .vn} and S2 = {v1, v3, · · · .vn−1} are only 783

minimal-global-offensive alliances. 784

Proposition 4.52. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an even cycle. Then 785

(i) the set S = {v2, v4, · · · , vn} is minimal-global-offensive alliance; 786
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3
i=1σi(s),Σs∈S={v1,v3,··· .vn−1}Σ

3
i=1σi(s)}; 782
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minimal-global-offensive alliances. 784
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(ii) Γ = �n
2 � and corresponded sets are {v2, v4, · · · , vn} and {v1, v3, · · · , vn−1}; 787

(iii) Γs = min{Σs∈S={v2,v4,··· ,vn}σ(s),Σs∈S={v1,v3,··· ,vn−1}σ(s)}; 788

(iv) the sets S1 = {v2, v4, · · · , vn} and S2 = {v1, v3, · · · , vn−1} are only 789

minimal-global-offensive alliances. 790

Proposition 4.53. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an odd cycle. Then 791

(i) the set S = {v2, v4, · · · , vn−1} is minimal-global-offensive alliance; 792

(ii) Γ = �n
2 �+ 1 and corresponded set is S = {v2, v4, · · · , vn−1}; 793

(iii) Γs = min{Σs∈S={v2,v4,··· .vn−1}Σ
3
i=1σi(s),Σs∈S={v1,v3,··· .vn−1}Σ

3
i=1σi(s)}; 794

(iv) the sets S1 = {v2, v4, · · · .vn−1} and S2 = {v1, v3, · · · .vn−1} are only 795

minimal-global-offensive alliances. 796

Proposition 4.54. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be star. Then 797

(i) the set S = {c} is minimal-global-offensive alliance; 798

(ii) Γ = 1; 799

(iii) Γs = Σ3
i=1σi(c); 800

(iv) the sets S = {c} and S ⊂ S′ are only global-offensive alliances. 801

Proposition 4.55. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be wheel. Then 802

(i) the set S = {v1, v3} ∪ {v6, v9 · · · , vi+6, · · · , vn}6+3(i−1)≤n
i=1 is 803

minimal-global-offensive alliance; 804

(ii) Γ = |{v1, v3} ∪ {v6, v9 · · · , vi+6, · · · , vn}6+3(i−1)≤n
i=1 |; 805

(iii) Γs = Σ{v1,v3}∪{v6,v9··· ,vi+6,··· ,vn}6+3(i−1)≤n
i=1

Σ3
i=1σi(s); 806

(iv) the set {v1, v3} ∪ {v6, v9 · · · , vi+6, · · · , vn}6+3(i−1)≤n
i=1 is only 807

minimal-global-offensive alliance. 808

Proposition 4.56. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an odd complete. Then 809

(i) the set S = {vi}
�n

2 �+1
i=1 is minimal-global-offensive alliance; 810

(ii) Γ = �n
2 �+ 1; 811

(iii) Γs = min{Σs∈SΣ
3
i=1σi(s)}

S={vi}
�n

2
�+1

i=1

; 812

(iv) the set S = {vi}
�n

2 �+1
i=1 is only minimal-global-offensive alliances. 813

Proposition 4.57. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an even complete. Then 814

(i) the set S = {vi}
�n

2 �
i=1 is minimal-global-offensive alliance; 815

(ii) Γ = �n
2 �; 816

(iii) Γs = min{Σs∈SΣ
3
i=1σi(s)}

S={vi}
�n

2
�

i=1

; 817

(iv) the set S = {vi}
�n

2 �
i=1 is only minimal-global-offensive alliances. 818
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(i) the set S = {v2, v4, · · · , vn−1} is minimal-global-offensive alliance; 792

(ii) Γ = �n
2 �+ 1 and corresponded set is S = {v2, v4, · · · , vn−1}; 793

(iii) Γs = min{Σs∈S={v2,v4,··· .vn−1}Σ
3
i=1σi(s),Σs∈S={v1,v3,··· .vn−1}Σ

3
i=1σi(s)}; 794

(iv) the sets S1 = {v2, v4, · · · .vn−1} and S2 = {v1, v3, · · · .vn−1} are only 795
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Proposition 4.54. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be star. Then 797

(i) the set S = {c} is minimal-global-offensive alliance; 798

(ii) Γ = 1; 799

(iii) Γs = Σ3
i=1σi(c); 800

(iv) the sets S = {c} and S ⊂ S′ are only global-offensive alliances. 801

Proposition 4.55. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be wheel. Then 802

(i) the set S = {v1, v3} ∪ {v6, v9 · · · , vi+6, · · · , vn}6+3(i−1)≤n
i=1 is 803

minimal-global-offensive alliance; 804

(ii) Γ = |{v1, v3} ∪ {v6, v9 · · · , vi+6, · · · , vn}6+3(i−1)≤n
i=1 |; 805

(iii) Γs = Σ{v1,v3}∪{v6,v9··· ,vi+6,··· ,vn}6+3(i−1)≤n
i=1

Σ3
i=1σi(s); 806
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i=1 is only 807

minimal-global-offensive alliance. 808

Proposition 4.56. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an odd complete. Then 809

(i) the set S = {vi}
�n

2 �+1
i=1 is minimal-global-offensive alliance; 810

(ii) Γ = �n
2 �+ 1; 811

(iii) Γs = min{Σs∈SΣ
3
i=1σi(s)}

S={vi}
�n

2
�+1

i=1

; 812

(iv) the set S = {vi}
�n

2 �+1
i=1 is only minimal-global-offensive alliances. 813

Proposition 4.57. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be an even complete. Then 814

(i) the set S = {vi}
�n

2 �
i=1 is minimal-global-offensive alliance; 815

(ii) Γ = �n
2 �; 816

(iii) Γs = min{Σs∈SΣ
3
i=1σi(s)}

S={vi}
�n

2
�

i=1

; 817

(iv) the set S = {vi}
�n

2 �
i=1 is only minimal-global-offensive alliances. 818
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Proposition 4.58. Let G be a m-family of neutrosophic stars with common 819

neutrosophic vertex set. Then 820

(i) the set S = {c1, c2, · · · , cm} is minimal-global-offensive alliance for G; 821

(ii) Γ = m for G; 822

(iii) Γs = Σm
i=1Σ

3
j=1σj(ci) for G; 823

(iv) the sets S = {c1, c2, · · · , cm} and S ⊂ S′ are only minimal-global-offensive 824

alliances for G. 825

Proposition 4.59. Let G be a m-family of odd complete graphs with common 826

neutrosophic vertex set. Then 827

(i) the set S = {vi}
�n

2 �+1
i=1 is minimal-global-offensive alliance for G; 828

(ii) Γ = �n
2 �+ 1 for G; 829

(iii) Γs = min{Σs∈SΣ
3
i=1σi(s)}

S={vi}
�n

2
�+1

i=1

for G; 830

(iv) the sets S = {vi}
�n

2 �+1
i=1 are only minimal-global-offensive alliances for G. 831

Proposition 4.60. Let G be a m-family of even complete graphs with common 832

neutrosophic vertex set. Then 833

(i) the set S = {vi}
�n

2 �
i=1 is minimal-global-offensive alliance for G; 834

(ii) Γ = �n
2 � for G; 835

(iii) Γs = min{Σs∈SΣ
3
i=1σi(s)}

S={vi}
�n

2
�

i=1

for G; 836

(iv) the sets S = {vi}
�n

2 �
i=1 are only minimal-global-offensive alliances for G. 837

4.6 Global Powerful Alliance 838

Definition 4.61. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a neutrosophic 839

SuperHyperGraph. Then 840

(i) a set S of vertices is called t-offensive alliance if

∀a ∈ V \ S, |Ns(a) ∩ S| − |Ns(a) ∩ (V \ S)| > t;

(ii) a t-offensive alliance is called global-offensive alliance if t = 0; 841

(iii) a set S of vertices is called t-defensive alliance if

∀a ∈ S, |Ns(a) ∩ S| − |Ns(a) ∩ (V \ S)| < t;

(iv) a t-defensive alliance is called global-defensive alliance if t = 0; 842

(v) a set S of vertices is called t-powerful alliance if it’s both t-offensive alliance 843

and (t-2)-defensive alliance; 844

(vi) a t-powerful alliance is called global-powerful alliance if t = 0; 845

(vii) ∀S′ ⊆ S, S is global-powerful alliance but S′ isn’t global-powerful alliance. Then 846

S is called minimal-global-powerful alliance; 847
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(i) The set                is minimal-global-offensive alliance 
for G; 

(ii)

(iii)

(iv) The sets    are only minimal-global-offensive 
alliances for G.

Global Powerful Alliance 
Definition 4.61: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a 
neutrosophic Super Hypergraph. Then 

(i) a set  S of vertices is called t-offensive alliance if

(ii) a t-offensive alliance is called global-offensive alliance if t = 
0; 
(iii) a set S of vertices is called t-defensive alliance if 

(iv) a t-defensive alliance is called global-defensive alliance if t 
= 0; 
(v) a set S of vertices is called t-powerful alliance if it’s both 
t-offensive alliance and (t-2)-defensive alliance;
 
(vi) A t-powerful alliance is called global-powerful alliance if t 
= 0; 
(vii) ∀S0 ⊆ S, S is global-powerful alliance but S0 isn’t global-
powerful alliance. Then S is called Minimal-global-powerful 
alliance; 
(viii) minimal-global-powerful-alliance number of SHG is 

 

(ix) minimal-global-powerful-alliance-neutrosophic number of 
SHG is

Proposition 4.62: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a strong 
neutrosophic Super Hypergraph. Then following statements 
hold;
 
(i) If s ≥ t and a set S of vertices is t-defensive alliance, then S is 
s-defensive alliance; 
(ii) If s ≤ t and a set S of vertices is t-offensive alliance, then S is 
s-offensive alliance.
 
Proposition 4.63: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be a strong 
neutrosophic SuperHyperGraph. Then following statements 
hold;
 
(i) If s ≥ t + 2 and a set S of vertices is t-defensive alliance, then 

S is s-powerful alliance; 
(ii) If s ≤ t and a set S of vertices is t-offensive alliance, then S is 
t-powerful alliance.
 
Proposition 4.64: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be 
a r-regular-strong-neutrosophic Super Hypergraph. Then 
following statements hold;
 
 (i)       then SHG = (G ⊆ P (V), E 
⊆ P (V)) is 2-defensive alliance; 

(ii)                then SHG = (G ⊆ P 
(V), E ⊆ P (V)) is 2-offensive alliance;
 
(iii) If ∀a ∈ S, |Ns (a) ∩ V \ S| = 0, then SHG = (G ⊆ P (V), E ⊆ 
P (V)) is r-defensive alliance;
 
(iv) If ∀a ∈ V \ S, |Ns (a) ∩ V \ S| = 0, then SHG = (G ⊆ P (V), E 
⊆ P (V)) is r-offensive alliance.

Proposition 4.65: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be an 
r-regular-strong-neutrosophic Super Hypergraph. Then 
following statements hold; 

(i)         
Is 2-defensive alliance? 
(ii)       
Is 2-offensive alliance? 
(iii)       
is r-defensive alliance; 
(iv)       
is r-offensive alliance.
 
Proposition 4.66: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be an 
r-regular-strong-neutrosophic SuperHyperGraph which is 
complete. Then following statements hold;

(i) 
is 2-defensive alliance;
(ii) 
is 2-offensive alliance;
(iii) 
 -defensive alliance;
(iv) 
 is (O − 1)-offensive alliance.

Proposition 4.67: Let SHG = (G ⊆ P (V), E ⊆ P (V)) be an 
r-regular-strong-neutrosophic SuperHyperGraph which is 
complete. Then following statements hold;

(i) If                then SHG = (G ⊆ P (V), E ⊆ 
P (V)) is 2-defensive alliance;
(ii) If                       then SHG = (G ⊆ P (V), 
E ⊆ P (V)) is 2-offensive alliance;
(iii) If           then SHG = (G ⊆ P (V), E ⊆ P 
(V)) is (O − 1)-defensive alliance;
(iv) If      then SHG = (G ⊆ P (V), E 
⊆ P (V)) is (O − 1)-offensive alliance. 
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(viii) minimal-global-powerful-alliance number of SHG is

∧
S is a minimal-global-powerful alliance.

|S|

and it’s denoted by Γ; 848

(ix) minimal-global-powerful-alliance-neutrosophic number of SHG is

∧
S is a minimal-global-offensive alliance.

Σs∈SΣ
3
i=1σi(s)

and it’s denoted by Γs. 849

Proposition 4.62. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 850

SuperHyperGraph. Then following statements hold; 851

(i) if s ≥ t and a set S of vertices is t-defensive alliance, then S is s-defensive 852

alliance; 853

(ii) if s ≤ t and a set S of vertices is t-offensive alliance, then S is s-offensive alliance. 854

Proposition 4.63. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a strong neutrosophic 855

SuperHyperGraph. Then following statements hold; 856

(i) if s ≥ t+ 2 and a set S of vertices is t-defensive alliance, then S is s-powerful 857

alliance; 858

(ii) if s ≤ t and a set S of vertices is t-offensive alliance, then S is t-powerful alliance. 859

Proposition 4.64. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 860

r-regular-strong-neutrosophic SuperHyperGraph. Then following statements hold; 861

(i) if ∀a ∈ S, |Ns(a) ∩ S| < � r
2�+ 1, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 862

2-defensive alliance; 863

(ii) if ∀a ∈ V \ S, |Ns(a) ∩ S| > � r
2�+ 1, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 864

2-offensive alliance; 865

(iii) if ∀a ∈ S, |Ns(a) ∩ V \ S| = 0, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 866

r-defensive alliance; 867

(iv) if ∀a ∈ V \ S, |Ns(a) ∩ V \ S| = 0, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 868

r-offensive alliance. 869

Proposition 4.65. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 870

r-regular-strong-neutrosophic SuperHyperGraph. Then following statements hold; 871

(i) ∀a ∈ S, |Ns(a) ∩ S| < � r
2�+ 1 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 2-defensive 872

alliance; 873

(ii) ∀a ∈ V \ S, |Ns(a) ∩ S| > � r
2�+ 1 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 874

2-offensive alliance; 875

(iii) ∀a ∈ S, |Ns(a) ∩ V \ S| = 0 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is r-defensive 876

alliance; 877

(iv) ∀a ∈ V \ S, |Ns(a) ∩ V \ S| = 0 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is r-offensive 878

alliance. 879
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Proposition 4.66. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 880

r-regular-strong-neutrosophic SuperHyperGraph which is complete. Then following 881

statements hold; 882

(i) ∀a ∈ S, |Ns(a) ∩ S| < �O−1
2 �+ 1 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 883

2-defensive alliance; 884

(ii) ∀a ∈ V \ S, |Ns(a) ∩ S| > �O−1
2 �+ 1 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 885

2-offensive alliance; 886

(iii) ∀a ∈ S, |Ns(a) ∩ V \ S| = 0 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 887

(O − 1)-defensive alliance; 888

(iv) ∀a ∈ V \ S, |Ns(a) ∩ V \ S| = 0 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 889

(O − 1)-offensive alliance. 890

Proposition 4.67. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 891

r-regular-strong-neutrosophic SuperHyperGraph which is complete. Then following 892

statements hold; 893

(i) if ∀a ∈ S, |Ns(a) ∩ S| < �O−1
2 �+ 1, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 894

2-defensive alliance; 895

(ii) if ∀a ∈ V \ S, |Ns(a) ∩ S| > �O−1
2 �+ 1, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 896

2-offensive alliance; 897

(iii) if ∀a ∈ S, |Ns(a) ∩ V \ S| = 0, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 898

(O − 1)-defensive alliance; 899

(iv) if ∀a ∈ V \ S, |Ns(a) ∩ V \ S| = 0, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 900

(O − 1)-offensive alliance. 901

Proposition 4.68. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 902

r-regular-strong-neutrosophic SuperHyperGraph which is cycle. Then following 903

statements hold; 904

(i) ∀a ∈ S, |Ns(a) ∩ S| < 2 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 2-defensive alliance; 905

(ii) ∀a ∈ V \ S, |Ns(a) ∩ S| > 2 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 2-offensive 906

alliance; 907

(iii) ∀a ∈ S, |Ns(a) ∩ V \ S| = 0 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 2-defensive 908

alliance; 909

(iv) ∀a ∈ V \ S, |Ns(a) ∩ V \ S| = 0 if SHG = (G ⊆ P (V ), E ⊆ P (V )) is 2-offensive 910

alliance. 911

Proposition 4.69. Let SHG = (G ⊆ P (V ), E ⊆ P (V )) be a 912

r-regular-strong-neutrosophic SuperHyperGraph which is cycle. Then following 913

statements hold; 914

(i) if ∀a ∈ S, |Ns(a) ∩ S| < 2, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 2-defensive 915

alliance; 916

(ii) if ∀a ∈ V \ S, |Ns(a) ∩ S| > 2, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 917

2-offensive alliance; 918

(iii) if ∀a ∈ S, |Ns(a) ∩ V \ S| = 0, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 919

2-defensive alliance; 920

(iv) if ∀a ∈ V \ S, |Ns(a) ∩ V \ S| = 0, then SHG = (G ⊆ P (V ), E ⊆ P (V )) is 921

2-offensive alliance. 922
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Background
See the seminal scientific researches [1–3]. The formalization of 
the notions on the  framework of notions in SuperHyperGraphs, 
Neutrosophic notions in SuperHyperGraphs theory, and 
(Neutrosophic) SuperHyperGraphs theory at [5–23]. Two 
popular scientific research books in Scribd in the terms of high 
readers, 4216 and respectively, on neutrosophic science is on 
[24, 25].
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