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1 Abstract

In this research, new setting is introduced for new SuperHyperNotions, namely,
SuperHyperDefensive SuperHyperAlliances and Neutrosophic SuperHyperDefensive
SuperHyperAlliances. Two different types of SuperHyperDefinitions are debut for them but
the research goes further and the SuperHyperNotion, SuperHyperUniform, and
SuperHyperClass based on that are well-defined and well-reviewed. The literature review
is implemented in the whole of this research. For shining the elegancy and the significancy
of this research, the comparison between this SuperHyperNotion with other
SuperHyperNotions and fundamental SuperHyperNumbers are featured. The definitions are
followed by the examples and the instances thus the clarifications are driven with different
tools. The applications are figured out to make sense about the theoretical aspect of this
ongoing research. The “Cancer’s Recognitions” are the under research to figure out the
challenges make sense about ongoing and upcoming research. The special case is up. The
cells are viewed in the deemed ways. There are different types of them. Some of them are
individuals and some of them are well-modeled by the group of cells. These types are all
officially called “SuperHyperVertex” but the relations amid them all officially called
“SuperHyperEdge”. The frameworks “SuperHyperGraph” and “neutrosophic
SuperHyperGraph” are chosen and elected to research about “Cancer’s Recognitions”.
Thus these complex and dense SuperHyperModels open up some avenues to research on
theoretical segments and “Cancer’s Recognitions”. Some avenues are posed to pursue this
research. It’s also officially collected in the form of some questions and some problems.
Assume a SuperHyperGraph. An “SuperHyperAlliance” is a minimal SuperHyperSet of
SuperHyperVertices with minimum cardinality such that either of the following expressions
hold for the cardinalities of SuperHyperNeighborsof s € S, [SN N (s)| > |SN (V\ N(s))],
and [SNN(s)] <|SN (V\ N(s))|. The first Expression, holds if S is SuperHyperOffensive.
And the second Expression, holds if S is “SuperHyperDefensive”. It’s useful to define
“neutrosophic” version of SuperHyperDefensive SuperHyperAlliances. Since there’s more
ways to get type-results to make SuperHyperDefensive SuperHyperAlliances more
understandable. For the sake of having neutrosophic SuperHyperDefensive
SuperHyperAlliances, there’s a need to “redefine” the notion of “SuperHyperDefensive
SuperHyperAlliances”. 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. Assume a SuperHyperAlliance. It’s redefined
neutrosophic
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SuperHyperAlliance if the mentioned Table holds, concerning, “The Values of Vertices,
SuperVertices, Edges, HyperEdges, and SuperHyperEdges Belong to The Neutrosophic
SuperHyperGraph” with the key points, “The Values of The Vertices & The Number of
Position in Alphabet”, “The Values of The SuperVertices&The Minimum Values of Its
Vertices”, “The Values of The Edges&The Minimum Values of Its Vertices”, “The
Values of The HyperEdges&The Minimum Values of Its Vertices”, “The Values of The
SuperHyperEdges&The Minimum Values of Its Endpoints”. To get structural examples
and instances, I'm going to introduce the next SuperHyperClass of SuperHyperGraph
based on SuperHyperDefensive SuperHyperAlliances. It’s the main. It’ll be disciplinary
to have the foundation of previous definition in the kind of SuperHyperClass. If there’s
a need to have all SuperHyperConnectivities until the SuperHyperDefensive
SuperHyperAlliances, then it’s officially called “SuperHyperDefensive
SuperHyperAlliances” but otherwise, it isn’t SuperHyperDefensive SuperHyperAlliances.
There are some instances about the clarifications for the main definition titled
“SuperHyperDefensive SuperHyperAlliances”. These two examples get more scrutiny and
discernment since there are characterized in the disciplinary ways of the
SuperHyperClass based on SuperHyperDefensive SuperHyperAlliances. For the sake of
having neutrosophic SuperHyperDefensive SuperHyperAlliances, there’s a need to
“redefine” the notion of “neutrosophic SuperHyperDefensive SuperHyperAlliances” and
“neutrosophic SuperHyperDefensive SuperHyperAlliances”. 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. Assume
a neutrosophic SuperHyperGraph. It’s redefined “neutrosophic SuperHyperGraph” if
the intended Table holds. And SuperHyperDefensive SuperHyperAlliances are redefined
“neutrosophic SuperHyperDefensive SuperHyperAlliances” if the intended Table holds.
It’s useful to define “neutrosophic” version of SuperHyperClasses. Since there’s more
ways to get neutrosophic type-results to make neutrosophic SuperHyperDefensive
SuperHyperAlliances more understandable. Assume a neutrosophic SuperHyperGraph.
There are some neutrosophic SuperHyperClasses if the intended Table holds. Thus
SuperHyperPath, SuperHyperCycle, SuperHyperStar, SuperHyperBipartite,
SuperHyperMultiPartite, and SuperHyperWheel, are “neutrosophic SuperHyperPath”,
“neutrosophic SuperHyperCycle”, “neutrosophic SuperHyperStar”, “neutrosophic
SuperHyperBipartite”, “neutrosophic SuperHyperMultiPartite”, and “neutrosophic
SuperHyperWheel” if the intended Table holds. A SuperHyperGraph has “neutrosophic
SuperHyperDefensive SuperHyperAlliances” where it’s the strongest [the maximum
neutrosophic value from all SuperHyperDefensive SuperHyperAlliances amid the
maximum value amid all SuperHyperVertices from a SuperHyperDefensive
SuperHyperAlliances.] SuperHyperDefensive SuperHyperAlliances. A graph is
SuperHyperUniform if it’s SuperHyperGraph and the number of elements of
SuperHyperEdges are the same. Assume a neutrosophic SuperHyperGraph. There are
some SuperHyperClasses as follows. It’s SuperHyperPath if it’s only one SuperVertex as
intersection amid two given SuperHyperEdges with two exceptions; it’s
SuperHyperCycle if it’s only one SuperVertex as intersection amid two given
SuperHyperEdges; it’s SuperHyperStar it’s only one SuperVertex as intersection amid
all SuperHyperEdges; it’s SuperHyperBipartite it’s only one SuperVertex as intersection
amid two given SuperHyperEdges and these SuperVertices, forming two separate sets,
has no SuperHyperEdge in common; it’s SuperHyperMultiPartite it’s only one
SuperVertex as intersection amid two given SuperHyperEdges and these SuperVertices,
forming multi separate sets, has no SuperHyperEdge in common; it’s SuperHyperWheel
if it’s only one SuperVertex as intersection amid two given SuperHyperEdges and one
SuperVertex has one SuperHyperEdge with any common SuperVertex. The
SuperHyperModel proposes the specific designs and the specific architectures. The
SuperHyperModel is officially called “SuperHyperGraph” and “Neutrosophic
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SuperHyperGraph”. In this SuperHyperModel, The “specific” cells and “specific group’
of cells are SuperHyperModeled as “SuperHyperVertices” and the common and
intended properties between “specific” cells and “specific group” of cells are
SuperHyperModeled as “SuperHyperEdges”. Sometimes, it’s useful to have some
degrees of determinacy, indeterminacy, and neutrality to have more precise
SuperHyperModel which in this case the SuperHyperModel is called “neutrosophic”. In
the future research, the foundation will be based on the “Cancer’s Recognitions” and
the results and the definitions will be introduced in redeemed ways. The recognition of
the cancer in the long-term function. The specific region has been assigned by the
model [it’s called SuperHyperGraph| and the long cycle of the move from the cancer is
identified by this research. Sometimes the move of the cancer hasn’t be easily identified
since there are some determinacy, indeterminacy and neutrality about the moves and
the effects of the cancer on that region; this event leads us to choose another model [it’s
said to be neutrosophic SuperHyperGraph] to have convenient perception on what’s
happened and what’s done. There are some specific models, which are well-known and
they’ve got the names, and some SuperHyperGeneral SuperHyperModels. The moves
and the traces of the cancer on the complex tracks and between complicated groups of
cells could be fantasized by a neutrosophic SuperHyperPath(-/SuperHyperCycle,
SuperHyperStar, SuperHyperBipartite, SuperHyperMultipartite, SuperHyperWheel).
The aim is to find either the longest SuperHyperDefensive SuperHyperAlliances or the
strongest SuperHyperDefensive SuperHyperAlliances in those neutrosophic
SuperHyperModels. For the longest SuperHyperDefensive SuperHyperAlliances, called
SuperHyperDefensive SuperHyperAlliances, and the strongest SuperHyperCycle, called
neutrosophic SuperHyperDefensive SuperHyperAlliances, some general results are
introduced. Beyond that in SuperHyperStar, all possible SuperHyperPaths have only
two SuperHyperEdges but it’s not enough since it’s essential to have at least three
SuperHyperEdges to form any style of a SuperHyperCycle. There isn’t any formation of
any SuperHyperCycle but literarily, it’s the deformation of any SuperHyperCycle. It,
literarily, deforms and it doesn’t form. A basic familiarity with SuperHyperGraph
theory and neutrosophic SuperHyperGraph theory are proposed.

Keywords: (Neutrosophic) SuperHyperGraph, (Neutrosophic)
SuperHyperDefensive SuperHyperAlliances, Cancer’s Recognitions
AMS Subject Classification: 05C17, 05C22, 05E45

2 Background

There are some researches covering the topic of this research. In what follows, there are
some discussion and literature reviews about them.

First article is titled “properties of SuperHyperGraph and neutrosophic
SuperHyperGraph” in Ref. [1] by Henry Garrett (2022). It’s first step toward the
research on neutrosophic SuperHyperGraphs. This research article is published on the
journal “Neutrosophic Sets and Systems” in issue 49 and the pages 531-561. In this
research article, different types of notions like 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 are defined
in SuperHyperGraph and neutrosophic SuperHyperGraph. Some Classes of
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SuperHyperGraph and Neutrosophic SuperHyperGraph are cases of research. Some
results are applied in family of SuperHyperGraph and neutrosophic SuperHyperGraph.
Thus this research article has concentrated on the vast notions and introducing the
majority of notions.

The seminal paper and groundbreaking article is titled “neutrosophic co-degree and
neutrosophic degree alongside chromatic numbers in the setting of some classes related
to neutrosophic hypergraphs” in Ref. [2] by Henry Garrett (2022). In this research
article, a novel approach is implemented on SuperHyperGraph and neutrosophic
SuperHyperGraph based on general forms without using neutrosophic classes of
neutrosophic SuperHyperGraph. It’s published in prestigious and fancy journal is
entitled “Journal of Current Trends in Computer Science Research (JCTCSR)” with
abbreviation “J Curr Trends Comp Sci Res” in volume 1 and issue 1 with pages 06-14.
The research article studies deeply with choosing neutrosophic hypergraphs instead of
neutrosophic SuperHyperGraph. It’s the breakthrough toward independent results
based on initial background.

In some articles are titled “SuperHyperGirth on SuperHyperGraph and Neutrosophic
SuperHyperGraph With SuperHyperModeling of Cancer’s Recognitions” in Ref. [3] by
Henry Garrett (2022), “Some SuperHyperDegrees and Co-SuperHyperDegrees on
Neutrosophic SuperHyperGraphs and SuperHyperGraphs Alongside Applications in
Cancer’s Treatments” in Ref. [4] by Henry Garrett (2022), “SuperHyperDominating
and SuperHyperResolving on Neutrosophic SuperHyperGraphs And Their Directions in
Game Theory and Neutrosophic SuperHyperClasses” in Ref. [5] by Henry Garrett
(2022), “(Neutrosophic) SuperHyperAlliances With SuperHyperDefensive and
SuperHyperOffensive Type-SuperHyperSet On (Neutrosophic) SuperHyperGraph With
(Neutrosophic) SuperHyperModeling of Cancer’s Recognitions And Related
(Neutrosophic) SuperHyperClasses” in Ref. [6] by Henry Garrett (2022), “Basic
Neutrosophic Notions Concerning SuperHyperDominating and Neutrosophic
SuperHyperResolving in SuperHyperGraph” in Ref. [7] by Henry Garrett (2022),
“Initial Material of Neutrosophic Preliminaries to Study Some Neutrosophic Notions
Based on Neutrosophic SuperHyperEdge (NSHE) in Neutrosophic SuperHyperGraph
(NSHG)” in Ref. [3] by Henry Garrett (2022), there are some endeavors to formalize the
basic SuperHyperNotions about neutrosophic SuperHyperGraph and SuperHyperGraph.

Some studies and researches about neutrosophic graphs, are proposed as book in
Ref. [9] by Henry Garrett (2022) which is indexed by Google Scholar and has more
than 2419 readers in Scribd. It’s titled “Beyond Neutrosophic Graphs” and published
by Ohio: E-publishing: Educational Publisher 1091 West 1st Ave Grandview Heights,
Ohio 43212 United State. This research book covers different types of notions and
settings in neutrosophic graph theory and neutrosophic SuperHyperGraph theory.

Also, some studies and researches about neutrosophic graphs, are proposed as book
in Ref. [10] by Henry Garrett (2022) which is indexed by Google Scholar and has more
than 3118 readers in Scribd. It’s titled “Neutrosophic Duality” and published by
Florida: GLOBAL KNOWLEDGE - Publishing House 848 Brickell Ave Ste 950 Miami,
Florida 33131 United States. This research book presents different types of notions
SuperHyperResolving and SuperHyperDominating in the setting of duality in
neutrosophic graph theory and neutrosophic SuperHyperGraph theory. This research
book has scrutiny on the complement of the intended set and the intended set,
simultaneously. It’s smart to consider a set but acting on its complement that what’s
done in this research book which is popular in the terms of high readers in Scribd.

2.1 DMotivation and Contributions

In this research, there are some ideas in the featured frameworks of motivations. I try
to bring the motivations in the narrative ways. Some cells have been faced with some
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attacks from the situation which is caused by the cancer’s attacks. In this case, there
are some embedded analysis on the ongoing situations which in that, the cells could be
labelled as some groups and some groups or individuals have excessive labels which all
are raised from the behaviors to overcome the cancer’s attacks. In the embedded
situations, the individuals of cells and the groups of cells could be considered as “new
groups”. Thus it motivates us to find the proper SuperHyperModels for getting more
proper analysis on this messy story. I've found the SuperHyperModels which are
officially called “SuperHyperGraphs” and “Neutrosophic SuperHyperGraphs”. In this
SuperHyperModel, the cells and the groups of cells are defined as “SuperHyperVertices’
and the relations between the individuals of cells and the groups of cells are defined as
“SuperHyperEdges”. Thus it’s another motivation for us to do research on this
SuperHyperModel based on the “Cancer’s Recognitions”. Sometimes, the situations get
worst. The situation is passed from the certainty and precise style. Thus it’s the beyond
them. There are three descriptions, namely, the degrees of determinacy, indeterminacy
and neutrality, for any object based on vague forms, namely, incomplete data, imprecise
data, and uncertain analysis. The latter model could be considered on the previous
SuperHyperModel. It’s SuperHyperModel. It’s SuperHyperGraph but it’s officially
called “Neutrosophic SuperHyperGraphs”. The cancer is the disease but the model is
going to figure out what’s going on this phenomenon. The special case of this disease is
considered and as the consequences of the model, some parameters are used. The cells
are under attack of this disease but the moves of the cancer in the special region are the
matter of mind. The recognition of the cancer could help to find some treatments for
this disease. The SuperHyperGraph and neutrosophic SuperHyperGraph are the
SuperHyperModels on the “Cancer’s Recognitions” and both bases are the background
of this research. Sometimes the cancer has been happened on the region, full of cells,
groups of cells and embedded styles. In this segment, the SuperHyperModel proposes
some SuperHyperNotions based on the connectivities of the moves of the cancer in the
forms of alliances’ styles with the formation of the design and the architecture are
formally called “SuperHyperDefensive SuperHyperAlliances” in the themes of jargons
and buzzwords. The prefix “SuperHyper” refers to the theme of the embedded styles to
figure out the background for the SuperHyperNotions. The recognition of the cancer in
the long-term function. The specific region has been assigned by the model [it’s called
SuperHyperGraph] and the long cycle of the move from the cancer is identified by this
research. Sometimes the move of the cancer hasn’t be easily identified since there are
some determinacy, indeterminacy and neutrality about the moves and the effects of the
cancer on that region; this event leads us to choose another model [it’s said to be
neutrosophic SuperHyperGraph] to have convenient perception on what’s happened and
what’s done. There are some specific models, which are well-known and they’ve got the
names, and some general models. The moves and the traces of the cancer on the
complex tracks and between complicated groups of cells could be fantasized by a
neutrosophic SuperHyperPath(-/SuperHyperCycle, SuperHyperStar,
SuperHyperBipartite, SuperHyperMultipartite, SuperHyperWheel). The aim is to find
either the optimal SuperHyperDefensive SuperHyperAlliances or the neutrosophic
SuperHyperDefensive SuperHyperAlliances in those neutrosophic SuperHyperModels.
Some general results are introduced. Beyond that in SuperHyperStar, all possible
SuperHyperPaths have only two SuperHyperEdges but it’s not enough since it’s
essential to have at least three SuperHyperEdges to form any style of a
SuperHyperCycle. There isn’t any formation of any SuperHyperCycle but literarily, it’s
the deformation of any SuperHyperCycle. It, literarily, deforms and it doesn’t form.

i

Question 2.1. How to define the SuperHyperNotions and to do research on them to
find the “ amount of SuperHyperDefensive SuperHyperAlliances” of either individual of
cells or the groups of cells based on the fixed cell or the fized group of cells, extensively,
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the “amount of SuperHyperDefensive SuperHyperAlliances” based on the fixzed groups of
cells or the fixed groups of group of cells?

Question 2.2. What are the best descriptions for the “Cancer’s Recognitions” in terms
of these messy and dense SuperHyperModels where embedded notions are illustrated?

It’s motivation to find notions to use in this dense model is titled
“SuperHyperGraphs”. Thus it motivates us to define different types of
“SuperHyperDefensive SuperHyperAlliances” and “neutrosophic SuperHyperDefensive
SuperHyperAlliances” on “SuperHyperGraph” and “Neutrosophic SuperHyperGraph”.
Then the research has taken more motivations to define SuperHyperClasses and to find
some connections amid this SuperHyperNotion with other SuperHyperNotions. It
motivates us to get some instances and examples to make clarifications about the
framework of this research. The general results and some results about some
connections are some avenues to make key point of this research, “Cancer’s
Recognitions”, more understandable and more clear.

The framework of this research is as follows. In the beginning, I introduce basic
definitions to clarify about preliminaries. In the subsection “Preliminaries”, initial
definitions about SuperHyperGraphs and neutrosophic SuperHyperGraph are
deeply-introduced and in-depth-discussed. The elementary concepts are clarified and
illustrated completely and sometimes review literature are applied to make sense about
what’s going to figure out about the upcoming sections. The main definitions and their
clarifications alongside some results about new notions, SuperHyperDefensive
SuperHyperAlliances and neutrosophic SuperHyperDefensive SuperHyperAlliances, are
figured out in sections “SuperHyperDefensive SuperHyperAlliances” and “Neutrosophic
SuperHyperDefensive SuperHyperAlliances”. In the sense of tackling on getting results
and in order to make sense about continuing the research, the ideas of
SuperHyperUniform and Neutrosophic SuperHyperUniform are introduced and as their
consequences, corresponded SuperHyperClasses are figured out to debut what’s done in
this section, titled “Results on SuperHyperClasses” and “Results on Neutrosophic
SuperHyperClasses”. As going back to origin of the notions, there are some smart steps
toward the common notions to extend the new notions in new frameworks,
SuperHyperGraph and Neutrosophic SuperHyperGraph, in the sections “Results on
SuperHyperClasses” and “Results on Neutrosophic SuperHyperClasses”. The starter
research about the general SuperHyperRelations and as concluding and closing section
of theoretical research are contained in the section “General Results”. Some general
SuperHyperRelations are fundamental and they are well-known as fundamental
SuperHyperNotions as elicited and discussed in the sections, “General Results”,
“SuperHyperDefensive SuperHyperAlliances”, “Neutrosophic SuperHyperDefensive
SuperHyperAlliances”, “Results on SuperHyperClasses” and “Results on Neutrosophic
SuperHyperClasses”. There are curious questions about what’s done about the
SuperHyperNotions to make sense about excellency of this research and going to figure
out the word “best” as the description and adjective for this research as presented in
section, “SuperHyperDefensive SuperHyperAlliances”. The keyword of this research
debut in the section “Applications in Cancer’s Recognitions” with two cases and
subsections “Case 1: The Initial Steps Toward SuperHyperBipartite as
SuperHyperModel” and “Case 2: The Increasing Steps Toward SuperHyperMultipartite
as SuperHyperModel”. In the section, “Open Problems”, there are some scrutiny and
discernment on what’s done and what’s happened in this research in the terms of
“questions” and “problems” to make sense to figure out this research in featured style.
The advantages and the limitations of this research alongside about what’s done in this
research to make sense and to get sense about what’s figured out are included in the
section, “Conclusion and Closing Remarks”.

6,77

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202212.0549.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: Posted: 29 December 2022 d0i:10.20944/preprints202212.0549.v1

2.2 Preliminaries

In this subsection, the basic material which is used in this research, is presented. Also,
the new ideas and their clarifications are elicited.

Definition 2.3 (Neutrosophic Set). (Ref. [12],Definition 2.1,p.87).
Let X be a space 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={<z:Ta(z),la(x),Fa(z) >z € X}

where the functions T, 1, F : X —]~0,17[ 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(Z‘) + IA(J)) + FA(J?) < 3t.
The functions T4(x), Ia(x) and Fa(x) are real standard or nonstandard subsets of
]70,17.

Definition 2.4 (Single Valued Neutrosophic Set). (Ref. [15],Definition 6,p.2).

Let X be a space of points (objects) with generic elements in X denoted by z. A
single valued neutrosophic set A (SVNS A) is characterized by truth-membership
function T4 (z), an indeterminacy-membership function I4(x), and a falsity-membership
function F4(x). For each point z in X, Ta(x),Ia(z), Fa(z) € [0,1]. A SVNS A can be
written as

A={<z:Ta(zx),Ia(x),Fa(x) >z € X}

Definition 2.5. The degree of truth-membership,
indeterminacy-membership and falsity-membership of the subset X C A of
the single valued neutrosophic set A = {< x: Ta(z), [4(x), Fa(x) >,z € X }:

TA(X) = min[TA(Ui)7 TA(UJ')]vi,ﬂjGXv
IA(X) = min[IA(vi)a IA(UJ)]vi,Ujexv
and Fa(X) = min[Fa(v;), Fa(v))]e; v;ex-

Definition 2.6. The support of X C A of the single valued neutrosophic set
A={<z:Ta(x),Ia(x),Falz) >z € X}:

supp(X) ={x € X : Ta(z),Is(x), Fa(z) > 0}.

Definition 2.7 (Neutrosophic SuperHyperGraph (NSHG)). (Ref. [14],Definition
3,p.291).

Assume V' is a given set. A neutrosophic SuperHyperGraph (NSHG) S is an
ordered pair S = (V| E), where

(i) V={V1,Va,...,V,,} a finite set of finite single valued neutrosophic subsets of V";

(”) V= {(mv)TV’(‘/;)vjV/(‘/;)aFV’ (‘/l)) : TV’(‘/i)vl\/’(‘/i)vFV’(m) > O}a (Z -
1,2,...,n);

(tit) E ={FE1,Es,...,E,} afinite set of finite single valued neutrosophic subsets of V;

(iv) E = {(Ez"; Ty (B ), Iy, (B ), Fy,(By)) = TV (Ey ), Iy (B ), Fy (By) > 0}, (37 =
1,2,...,n');

() Vi£0, 1=1,2,...,n);
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(vi) By #0, (' =1,2,...,n);
(vit) >, supp(Vs) =V, (i=1,2,...,n);
(vigg) Y. supp(Ey) =V, (i' =1,2,...,n);
(iz) and the following conditions hold:
Ty (Ey) < min[Ty: (Vi), Tv (V))]v, v,e B,

Iy (Ei) < min[Iy:(V;), Iv (Vj)lv.,v,eb,
and Fy (Ey) < min[Fy/(Vi), Fv(Vi)lv,v,eE,
where ¢/ =1,2,...,n/.

Here the neutrosophic SuperHyperEdges (NSHE) E; and the neutrosophic
SuperHyperVertices (NSHV) V; are single valued neutrosophic sets. Ty (V;), Iv+(V;),
and Fy/(V;) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership the neutrosophic
SuperHyperVertex (NSHV) V; to the neutrosophic SuperHyperVertex (NSHV) V.
TV, (E; ), T{,(Ey ), and T{,(E; ) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership of the neutrosophic
SuperHyperEdge (NSHE) E;/ to the neutrosophic SuperHyperEdge (NSHE) E. Thus,
the #i'th element of the incidence matrix of neutrosophic SuperHyperGraph (NSHG)
are of the form (V;, T{,(Ey ), I{,(Ew), F{,(Ey)), the sets V and E are crisp sets.

Definition 2.8 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)).
(Ref. [14],Section 4,pp.291-292).

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V| E).
The neutrosophic SuperHyperEdges (NSHE) E;, and the neutrosophic
SuperHyperVertices (NSHV) V; of neutrosophic SuperHyperGraph (NSHG) S = (V, E)
could be characterized as follow-up items.

(7) If |V;] = 1, then V; is called vertex;
(#9) if |[V;| > 1, then V; is called SuperVertex;
(#41) if for all V;s are incident in E;/, |V;| = 1, and |E;/| = 2, then E; is called edge;
(tv) if for all V;s are incident in E;, |V;| = 1, and |E;/| > 2, then E;/ is called
HyperEdge;

(v) if there’s a V; is incident in E; such that |V;| > 1, and |Ey| = 2, then Ej is called
SuperEdge;

(vi) if there’s a V; is incident in E; such that |V;| > 1, and |Ey/| > 2, then Eys is called
SuperHyperEdge.

If we choose different types of binary operations, then we could get hugely diverse
types of general forms of neutrosophic SuperHyperGraph (NSHG).

Definition 2.9 (t-norm). (Ref. [13], Definition 5.1.1, pp.82-83).
A binary operation ® : [0,1] x [0,1] — [0, 1] is a t-norm if it satisfies the following
for z,y, z,w € [0, 1]:

(i) 1@z =ux;

(1) zRy=yQu;
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(iii) 2@ (Y@ 2) = (R y) ® z;
(w) fw<zandy<zthenwy <z z.

Definition 2.10. The degree of truth-membership,
indeterminacy-membership and falsity-membership of the subset X C A of
the single valued neutrosophic set A = {< z : Ty(x),1a(z), Fa(z) >, € X} (with
respect to t-norm T},ppm ):

TA(X) - Tno’r‘m [TA(vi)v TA(’Uj)]vi,Uj €X,

IA(X) = Tnorm[IA(Ui)’ IA(,Uj)]vi’vjeX7
and Fu(X) = Tnorm[FA(Ui)vFA(Uj)]“i’UjEX'

Definition 2.11. The support of X C A of the single valued neutrosophic set
A={<z :Ty(x),Is(x),Falz) >z € X}:

supp(X) ={x € X : Ta(x),1a(x), Fa(z) > 0}.

Definition 2.12. (General Forms of Neutrosophic SuperHyperGraph (NSHG)).
Assume V' is a given set. A neutrosophic SuperHyperGraph (NSHG) S is an
ordered pair S = (V| E), where

(1) V.={V,Va,...,V,} a finite set of finite single valued neutrosophic subsets of V’;

(“) V= {(Wﬂ)TV’(‘/;)7IV’(‘/;>7FV’ (Vl)) : TV’(Vi)7IV’(Vi)7FV’(V;) > 0}, (7’ =
1,2,...,n);

(iti) E = {E1, Ea,...,Ey} afinite set of finite single valued neutrosophic subsets of V;

(iv) E = {(Ez"; Ty (B ), Iy, (B ), Fy, (By)) = T (Ey ), Iy (B ), Fy (By) > 0}, (37 =
1,2,...,n');

(W) Vi £0, (i=1,2,...,n);
(vi) By #0, (' =1,2,...,n');

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

(viid) X, supp(Ey) =V, (i =1,2,...,n').

Here the neutrosophic SuperHyperEdges (NSHE) E; and the neutrosophic
SuperHyperVertices (NSHV) V; are single valued neutrosophic sets. Ty (V;), I/ (V;),
and Fy/(V;) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership the neutrosophic
SuperHyperVertex (NSHV) V; to the neutrosophic SuperHyperVertex (NSHV) V.
T{,(Ey),T{,(E;), and T{,(E;/) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership of the neutrosophic
SuperHyperEdge (NSHE) E;/ to the neutrosophic SuperHyperEdge (NSHE) E. Thus,
the ii'th element of the incidence matrix of neutrosophic SuperHyperGraph (NSHG)
are of the form (V;, T{,(Ey ), I{,(Ey), F{,(Ey)), the sets V and E are crisp sets.

Definition 2.13 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)).
(Ref. [14],Section 4,pp.291-292).

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V| E).
The neutrosophic SuperHyperEdges (NSHE) E;; and the neutrosophic
SuperHyperVertices (NSHV) V; of neutrosophic SuperHyperGraph (NSHG) S = (V, E)
could be characterized as follow-up items.
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If |V;] =1, then V; is called vertex;

)

(#4) if |[V;| > 1, then V; is called SuperVertex;
) if for all V;s are incident in Ey/, |V;| =1, and |E;/| = 2, then E; is called edge;
)

if for all V;s are incident in E;/, |V;| =1, and |Ey| > 2, then E;/ is called
HyperEdge;

(v) if there’s a V; is incident in E; such that |V;| > 1, and |Ey/| = 2, then Ej is called
SuperEdge;

(vi) if there’s a V; is incident in E;s such that |V;| > 1, and |E;| > 2, then E;/ is called
SuperHyperEdge.

3 SuperHyperDefensive SuperHyperAlliances

This SuperHyperModel is too messy and too dense. Thus there’s a need to have some
restrictions and conditions on SuperHyperGraph. The special case of this
SuperHyperGraph makes the patterns and regularities.

Definition 3.1. A graph is SuperHyperUniform if it’s SuperHyperGraph and the
number of elements of SuperHyperEdges are the same.

To get more visions on SuperHyperDefensive SuperHyperAlliances, the some
SuperHyperClasses are introduced. It makes to have SuperHyperDefensive
SuperHyperAlliances more understandable.

Definition 3.2. Assume a neutrosophic SuperHyperGraph. There are some
SuperHyperClasses as follows.

(i). It’s SuperHyperPath if it’s only one SuperVertex as intersection amid two
given SuperHyperEdges with two exceptions;

(ii). it’s SuperHyperCycle if it’s only one SuperVertex as intersection amid two
given SuperHyperEdges;

(iii). it’s SuperHyperStar it’s only one SuperVertex as intersection amid all
SuperHyperEdges;

iv). it’s SuperHyperBipartite it’s only one SuperVertex as intersection amid two

i it’s S H Bipartite it’ 1 S Vert int ti id t
given SuperHyperEdges and these SuperVertices, forming two separate sets, has
no SuperHyperEdge in common;

(v). it’s SuperHyperMultiPartite it’s only one SuperVertex as intersection amid
two given SuperHyperEdges and these SuperVertices, forming multi separate sets,
has no SuperHyperEdge in common;

(vi). it’s SuperHyperWheel if it’s only one SuperVertex as intersection amid two
given SuperHyperEdges and one SuperVertex has one SuperHyperEdge with any
common Super Vertex.

Definition 3.3. Let an ordered pair S = (V, E) be a neutrosophic SuperHyperGraph
(NSHG) S. Then a sequence of neutrosophic SuperHyperVertices (NSHV) and
neutrosophic SuperHyperEdges (NSHE)

Vi, By, Vo, By, Va, oo Vi1, B 1, Vs

is called a neutrosophic SuperHyperPath (NSHP) from neutrosophic
SuperHyperVertex (NSHV) V; to neutrosophic SuperHyperVertex (NSHV) V; if either
of following conditions hold:

10/77
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Vi, Vig1 € Eir;
there’s a vertex v; € V; such that v;, Vi1 € Ey;
there’s a SuperVertex V/ € V; such that V/, V11 € Ey;

there’s a vertex v;11 € V41 such that V;,v,41 € Ey;

there are a vertex v; € V; and a vertex v; 1 € V;41 such that v;,v;41 € Ey;
there are a vertex v; € V; and a SuperVertex Vl’_‘_1 € Viy1 such that v, Vl'+1 € By,

)

)

)

)

(v) there’s a SuperVertex V', ; € Vi1 such that V;, V/, | € Ey;

)

)

) there are a SuperVertex V; € V; and a vertex v;41 € Viy1 such that V!, v;4q € Ey;
)

there are a SuperVertex V' € V; and a SuperVertex V', € V;41 such that
7 +1 +
[/i/’ hl 1 € E;.

Definition 3.4. (Characterization of the Neutrosophic SuperHyperPaths).

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V| E).
A neutrosophic SuperHyperPath (NSHP) from neutrosophic SuperHyperVertex (NSHV)
V1 to neutrosophic SuperHyperVertex (NSHV) V; is sequence of neutrosophic
SuperHyperVertices (NSHV) and neutrosophic SuperHyperEdges (NSHE)

Vi, Ev, Vo, Eg, Vs, .o, Vi, Es—1, Vs,
could be characterized as follow-up items.
(¢) If for all Vi, Ejr, |Vi] =1, |Ej/| = 2, then NSHP is called path;
(1) if for all B/, |Ej/| = 2, and there’s V;, |V;| > 1, then NSHP is called SuperPath:;
(2) if for all V5, Ejr, |V;| =1, |Ej/| > 2, then NSHP is called HyperPath;
(tv) if there are V;, Ejr, |V;| > 1,|Ej/| > 2, then NSHP is called SuperHyperPath.

Definition 3.5. Assume a SuperHyperGraph. An SuperHyperAlliance is a minimal
SuperHyperSet of SuperHyperVertices with minimum cardinality such that either of the
following expressions hold for the cardinalities of SuperHyperNeighbors of s € S :

[SOAN(s)| > [SN(V\N(s)) (3.1)
[SAN(s)| < [SN(V\N(s))| (3.2)

The Expression (3.1), holds if S is SuperHyperOffensive. And the Expression (3.2),
holds if S is SuperHyperDefensive.

Example 3.6. Assume the SuperHyperGraphs in the Figures (1), (2), (3), (4), (5), (6),
(7), (8), (9), (10), (11), (12), (13), (14), (15), (16), (17), (18), (19), and (20).
e S={A,B,C,D,E,F,G,H} is the SuperHyperOffensive type-SuperHyperSet of
the SuperHyperAlliance.

e S={A,B,C,D,E,F,G,H} is the SuperHyperOffensive type-SuperHyperSet of
the SuperHyperAlliance.

e S={A,B,C,D,E,F, H, I} is the SuperHyperOffensive type-SuperHyperSet of
the SuperHyperAlliance.

e S={A,B,C,D,E,F, H,1} is the SuperHyperOffensive type-SuperHyperSet of
the SuperHyperAlliance.
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S ={V1,Va, V3, V4, Vs, Vi, V7, Vg } is the SuperHyperOffensive type-SuperHyperSet
of the SuperHyperAlliance.

o §={V1,Vo, V3, V4, V5, Vs, V2, V5, Vo, Vio, Var }
and S/ = {‘/117 ‘/127 ‘/137 ‘/14) V15a Vlﬁa V'177 ‘/187 ‘/197 ‘/20) ‘/22} are the
SuperHyperOffensive type-SuperHyperSets of the SuperHyperDefensive
SuperHyperAlliances.

o S ={Via, Vi3, V14, V1, Vi, V11, Vi, V7 } is the SuperHyperOffensive
type-SuperHyperSets of the SuperHyperDefensive SuperHyperAlliances.

o S ={Vi2, Vi3, V14, V1, Va0, V11, Vs, V7 } is the SuperHyperOffensive
type-SuperHyperSets of the SuperHyperDefensive SuperHyperAlliances.

o S={Vi, Vo, V5, Vi, V5, Vi, Vo, Vg, Vg, Vi, Var }
and S’ = {Vi1, Vi2, Viz, Via, Vis, Vi, Vi7, Vis, Vig, Voo, Voo } are the
SuperHyperOffensive type-SuperHyperSets of the SuperHyperDefensive
SuperHyperAlliances.

o S = {‘/12, V13, V14, Vl, Vlo, V11, VG, V7} is the SuperHyperOffensive
type-SuperHyperSets of the SuperHyperDefensive SuperHyperAlliances.

o S ={V1, Vs, V3} and S = {V4, V5, Vs} are the SuperHyperOffensive
type-SuperHyperSets of the SuperHyperDefensive SuperHyperAlliances.

o S ={V1, Vs, V3, V7} is the SuperHyperOffensive type-SuperHyperSets of the
SuperHyperDefensive SuperHyperAlliances.

e S ={V1,V,,V3} is the SuperHyperOffensive type-SuperHyperSets of the
SuperHyperDefensive SuperHyperAlliances.

e S = {11, Vs, V3} is the SuperHyperOffensive type-SuperHyperSets of the
SuperHyperDefensive SuperHyperAlliances.

o S ={V1,Vs,V5,Vy, V5, V5} is the SuperHyperOffensive type-SuperHyperSets of
the SuperHyperDefensive SuperHyperAlliances.

° S = {‘/17 ‘/24‘/29‘/25‘/237 ‘/23 V67 V37 ‘/4? ‘/95 V14a Vlﬁa ‘/157 ‘/127 ‘/137 Vl7a VlS} iS the
SuperHyperOffensive type-SuperHyperSets of the SuperHyperDefensive
SuperHyperAlliances.

o S= {‘/27 ‘/67 V37 V47 ‘/;37 V147 ‘/167 ‘/15, V127 V13a V177 VIS} is the SuperHyperOffensive
type-SuperHyperSets of the SuperHyperDefensive SuperHyperAlliances.

e S ={Va, R, Mg, Lg, F, P} is the SuperHyperOffensive type-SuperHyperSets of the
SuperHyperDefensive SuperHyperAlliances.

S = {‘/117 257 W5a 067 U57L57 ‘/27 R97 H77 ‘/57 U67 ‘/217 VG? V77 Vv87 ZS? V87 W87 097
SQ,K97 047 VlOa P47 R4,T47 S4}

is the SuperHyperOffensive type-SuperHyperSets of the SuperHyperDefensive
SuperHyperAlliances.
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Figure 1. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)

Figure 2. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 3. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)

Figure 4. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 5. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 6. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 7. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)

Figure 8. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 9. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)

Figure 10. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 11. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 12. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 13. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)

Ey

Figure 14. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 15. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)

Figure 16. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 17. The SuperHyperGraphs Aséociated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)

Figure 18. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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Figure 19. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)

Figure 20. The SuperHyperGraphs Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Examples (3.6) and (4.4)
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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

(4.3)
The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices
The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

Table 2. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperGraph, Mentioned in the Definition

(4.2)
The Values of The Vertices The Number of Position in Alphabet
The Values of The Super Vertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices
The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

4 Neutrosophic SuperHyperDefensive
SuperHyperAlliances

For the sake of having neutrosophic SuperHyperDefensive SuperHyperAlliances, there’s
a need to “redefine” the notion 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.

Definition 4.1. Assume a neutrosophic SuperHyperGraph. It’s redefined
neutrosophic SuperHyperGraph if the Table (1) holds.

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

Definition 4.2. Assume a neutrosophic SuperHyperGraph. There are some
neutrosophic SuperHyperClasses if the Table (2) holds. Thus SuperHyperPath,
SuperHyperCycle, SuperHyperStar, SuperHyperBipartite, SuperHyperMultiPartite, and
SuperHyperWheel, are neutrosophic SuperHyperPath, neutrosophic
SuperHyperCycle, neutrosophic SuperHyperStar, neutrosophic
SuperHyperBipartite, neutrosophic SuperHyperMultiPartite, and
neutrosophic SuperHyperWheel if the Table (2) holds.

It’s useful to define “neutrosophic” version of SuperHyperDefensive
SuperHyperAlliances. Since there’s more ways to get type-results to make
SuperHyperDefensive SuperHyperAlliances more understandable.

For the sake of having neutrosophic SuperHyperDefensive SuperHyperAlliances,
there’s a need to “redefine” the notion of “SuperHyperDefensive
SuperHyperAlliances”. 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.

Definition 4.3. Assume a SuperHyperAlliance. It’s redefined neutrosophic
SuperHyperAlliance if the Table (3) holds.
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Table 3. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperGraph Mentioned in the Definition

(4.3)
The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices
The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

Example 4.4. Assume the neutrosophic SuperHyperGraphs in the Figures (1), (2),

(3), (4), (5), (6), (7), (8), (9), (10), (11), (12), (13), (14), (15), (16), (17), (18), (19),
and (20).
e S={A,B,C,D,E,F,G, H} is the neutrosophic SuperHyperOffensive
type-SuperHyperSet of the neutrosophic SuperHyperAlliance.

e S={A,B,C,D,E,F,G, H} is the neutrosophic SuperHyperOffensive
type-SuperHyperSet of the neutrosophic SuperHyperAlliance.

e S={A,B,C,D,E,F, H, I} is the neutrosophic SuperHyperOffensive
type-SuperHyperSet of the neutrosophic SuperHyperAlliance.

e S={A,B,C,D,E,F, H, I} is the neutrosophic SuperHyperOffensive
type-SuperHyperSet of the neutrosophic SuperHyperAlliance.

o S ={V1, Vs, V5, V4, Vs, Vs, V7, Vg} is the neutrosophic SuperHyperOffensive
type-SuperHyperSet of the neutrosophic SuperHyperAlliance.

e S= {Vh ‘/2; ‘/3, V47 ‘/57 ‘/67 V77 V87 ‘/93 V107 V21}
and S’ = {Vi1, Viz2, Vis, Vi, Vis, Vi, Vi7, Vis, Vig, Vao, Vaz } are the neutrosophic
SuperHyperOffensive type-SuperHyperSets of the neutrosophic
SuperHyperDefensive SuperHyperAlliances.

o S ={Vi2, Vi3, V14, V1, Va0, Vi1, Vs, V2 } is the neutrosophic SuperHyperOffensive
type-SuperHyperSets of the neutrosophic SuperHyperDefensive
SuperHyperAlliances.

o S ={Vi2, Vi3, V14, V1, Va0, Vi1, Vs, V2 } is the neutrosophic SuperHyperOffensive
type-SuperHyperSets of the neutrosophic SuperHyperDefensive
SuperHyperAlliances.

e S= {‘/17 ‘/Qa V37 ‘/47 ‘/5” ‘/(5) V77 ‘/8a ‘/Qa VlOa ‘/21}
and S’ = {V117 ‘/l27 I/Pl-?o) Vl4a V15a Vlﬁa V177 ‘/l87 I/PlQ) VQO) ‘/22} are the neutrosophic
SuperHyperOffensive type-SuperHyperSets of the neutrosophic
SuperHyperDefensive SuperHyperAlliances.

o S ={Via, Vi3, Via, V1, Va0, Vi1, Vs, V7 } is the neutrosophic SuperHyperOffensive
type-SuperHyperSets of the neutrosophic SuperHyperDefensive
SuperHyperAlliances.

e S={V,V,,V3} and S = {V4, Vs, Vs} are the neutrosophic SuperHyperOffensive
type-SuperHyperSets of the neutrosophic SuperHyperDefensive
SuperHyperAlliances.

e S = {1, V5, V3, V7} is the neutrosophic SuperHyperOffensive
type-SuperHyperSets of the neutrosophic SuperHyperDefensive
SuperHyperAlliances.
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S = {V1, V5, V3} is the neutrosophic SuperHyperOffensive type-SuperHyperSets of
the neutrosophic SuperHyperDefensive SuperHyperAlliances.

e S ={V1, V5, V3} is the neutrosophic SuperHyperOffensive type-SuperHyperSets of
the neutrosophic SuperHyperDefensive SuperHyperAlliances.

o S ={V,Vs,V5,Vy, V5, V5} is the neutrosophic SuperHyperOffensive
type-SuperHyperSets of the neutrosophic SuperHyperDefensive
SuperHyperAlliances.

* S= {1/17 ‘/24‘/29‘/25‘/237 ‘/23 VG) V37 ‘/47 ‘/93 Vl4a V167 V157 ‘/127 ‘/13) Vl7a VlS} is the
neutrosophic SuperHyperOffensive type-SuperHyperSets of the neutrosophic
SuperHyperDefensive SuperHyperAlliances.

o S ={Vo, Vi, V3, Vi, Vo, V14, Va6, V15, Via, Vi3, Va7, Vis} is the neutrosophic
SuperHyperOffensive type-SuperHyperSets of the neutrosophic
SuperHyperDefensive SuperHyperAlliances.

e S ={Va, R, Mg, Lg, F, P} is the neutrosophic SuperHyperOffensive
type-SuperHyperSets of the neutrosophic SuperHyperDefensive
SuperHyperAlliances.

S = {‘/117 Z5a W5a Cﬁa U57L57 ‘/Za R97H7a ‘/57 Uﬁa ‘/4a V67 V77 ‘/Sa ZS) ‘/87 WSa 097
Sg, K9, O4, V1o, Py, R4, Ty, Sa}

is the neutrosophic SuperHyperOffensive type-SuperHyperSets of the neutrosophic
SuperHyperDefensive SuperHyperAlliances.

5 Results on SuperHyperClasses

Proposition 5.1. Assume a SuperHyperPath. Then SuperHyperDefensive
SuperHyperAlliances are the set of the exterior SuperHyper Vertices minus the half of
their individual SuperHyperNeighbors minus one.

Example 5.2. In the Figure (21), the SuperHyperPath is highlighted and featured.

Proposition 5.3. Assume a SuperHyperCycle. Then SuperHyperDefensive
SuperHyperAlliances are the set of the exterior SuperHyperVertices minus the half of
their individual SuperHyperNeighbors minus one.

Example 5.4. In the Figure (22), the SuperHyperCycle is highlighted and featured.

Proposition 5.5. Assume a SuperHyperStar. Then SuperHyperDefensive
SuperHyperAlliances are the set of the SuperHyperCenters minus the half of their
individual SuperHyperNeighbors minus one.

Example 5.6. In the Figure (23), the SuperHyperStar is highlighted and featured.

Proposition 5.7. Assume a SuperHyperBipartite. Then SuperHyperDefensive
SuperHyperAlliances are the set of the SuperHyperVertices from the biggest
SuperHyperPart minus the half of their individual SuperHyperNeighbors minus one.

Example 5.8. In the Figure (24), the SuperHyperBipartite is highlighted and featured.
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Figure 21. A SuperHyperPath Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Example (5.2)
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Flgure 22. A SuperHyperCycle Associated to the Notions of SuperHyperDefensive

SuperHyperAlliances in the Example (5.4)
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Figure 23. A SuperHyperStar Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Example (5.6)
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Figure 24. A SuperHyperBipartite Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Example (5.8)
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Figure 26. A SuperHyperWheel Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances in the Example (5.12)

Proposition 5.9. Assume a SuperHyperMultipartite. Then SuperHyperDefensive
SuperHyperAlliances are the set of the SuperHyperVertices from the biggest
SuperHyperPart minus the half of their individual SuperHyperNeighbors minus one.

Example 5.10. In the Figure (25), the SuperHyperMultipartite is highlighted and
featured.

Proposition 5.11. Assume a SuperHyper Wheel. Then SuperHyperDefensive
SuperHyperAlliances are the SuperHyperCenters minus the half of their individual
SuperHyperNeighbors [the set of the exterior SuperHyperVertices minus the half of their
individual SuperHyperNeighbors minus one] minus one.

Example 5.12. In the Figure (26), the SuperHyperWheel is highlighted and featured.
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Figure 27. A Neutrosophic SuperHyperPath Associated to the Notions of SuperHyper-
Defensive SuperHyperAlliances in the Example (6.2)

Table 4. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperPath Mentioned in the Example

(6.2)
The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices
The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

6 Results on Neutrosophic SuperHyperClasses

Proposition 6.1. Assume a neutrosophic SuperHyperPath. Then neutrosophic
SuperHyperDefensive SuperHyperAlliances are the SuperHyperSets of the exterior
SuperHyperVertices minus the half of their individual SuperHyperNeighbors minus one
with the mazimal neutrosophic cardinality amid those SuperHyperSets.

Example 6.2. In the Figure (27), the SuperHyperPath is highlighted and featured. By
using the Figure (27) and the Table (4), the neutrosophic SuperHyperPath is obtained.

Proposition 6.3. Assume a neutrosophic SuperHyperCycle. Then

Neutrosophic Super Hyper De fensiveSuper Hyper Alliances = {theSuper HyperSetsofthe
Super HyperVertices | max |theSuperHyperSetsof

theexterior Super Hyper

Verticesminusthehal fo ftheir

individual Super Hyper N eighbors

TMANUSONE|neutrosophiccardinalityamidthoseSuper HyperSets. |

Where o; is the unary operation on the SuperHyperVertices of the SuperHyperGraph to
assign the determinacy, the indeterminacy and the neutrality, for i = 1,2, 3, respectively.
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Flgure 28. A Neutrosophlc SuperHyperCycle Associated to the Notions of SuperHy-
perDefensive SuperHyperAlliances in the Example (6.4)

Table 5. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperCycle Mentioned in the Example

(6.4)
The Values of The Vertices The Number of Position in Alphabet
The Values of The Super Vertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices
The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

Example 6.4. In the Figure (28), the SuperHyperCycle is highlighted and featured. By
using the Figure (28) and the Table (5), the neutrosophic SuperHyperCycle is obtained.

Proposition 6.5. Assume a neutrosophic SuperHyperStar. Then neutrosophic
SuperHyperDefensive SuperHyperAlliances are the SuperHyperSets of the
SuperHyperCenters minus the half of their individual SuperHyperNeighbors minus one
with the mazimal neutrosophic cardinality amid those SuperHyperSets.

Example 6.6. In the Figure (29), the SuperHyperStar is highlighted and featured. By
using the Figure (29) and the Table (6), the neutrosophic SuperHyperStar is obtained.

Proposition 6.7. Assume a neutrosophic SuperHyperBipartite. Then neutrosophic

Table 6. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperStar Mentioned in the Example

(6.6)
The Values of The Vertices The Number of Position in Alphabet
The Values of The Super Vertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices
The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints
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Figure 29. A Neutrosophic SuperHyperStar Associated to the Notions of SuperHyper-
Defensive SuperHyperAlliances in the Example (6.6)

Table 7. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHyper-
Edges Belong to The Neutrosophic SuperHyperBipartite Mentioned in the Example

(6.8)
The Values of The Vertices The Number of Position in Alphabet
The Values of The Super Vertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices
The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

SuperHyperDefensive SuperHyperAlliances are

Neutrosophic Super Hyper De fensiveSuper Hyper Alliances = {the

Super HyperSetso ftheSuper HyperVertices | max |theSuper HyperSetsof
theSuper HyperVertices from

thebiggestSuper Hyper Part

minusthehal foftheirindividual

Super Hyper N eighbors

minusone | neutrosophiccardinalityamidthoseSuper HyperSets. }

Where o; is the unary operation on the SuperHyperVertices of the SuperHyperGraph to
assign the determinacy, the indeterminacy and the neutrality, for i = 1,2, 3, respectively.

Example 6.8. In Figure (30), the SuperHyperBipartite is highlighted and featured.
By using the Figure (30) and the Table (7), the neutrosophic SuperHyperBipartite is
obtained.

Proposition 6.9. Assume a neutrosophic SuperHyperMultipartite. Then neutrosophic
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Figure 30. A Neutrosophic SuperHyperBipartite Associated to the Notions of Super-
HyperDefensive SuperHyperAlliances in the Example (6.8)

Table 8. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHyper-
Edges Belong to The Neutrosophic SuperHyperMultipartite Mentioned in the Example

(6.10)
The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices
The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

SuperHyperDefensive SuperHyperAlliances are

Neutrosophic Super Hyper De fensiveSuper Hyper Alliances = {the

Super HyperSetsoftheSuper HyperVertices | max |theSuper HyperSetsof
theSuper HyperV ertices from

thebiggestSuper Hyper Part

minusthehal fo ftheirindividual

Super Hyper N eighbors

mlnusone|neutrosophicca'rdinalityamidthoseSuperHyperSets. }

Where o; is the unary operation on the SuperHyperVertices of the SuperHyperGraph to
assign the determinacy, the indeterminacy and the neutrality, for i = 1,2, 3, respectively.

Example 6.10. In Figure (31), the SuperHyperMultipartite is highlighted and
featured. By using the Figure (31) and the Table (8), the neutrosophic
SuperHyperMultipartite is obtained.

Proposition 6.11. Assume a neutrosophic SuperHyperWheel. Then neutrosophic
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Figure 31. A Neutrosophic SuperHyperMultipartite Associated to the Notions of
SuperHyperDefensive SuperHyperAlliances in the Example (6.10)

Table 9. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHy-
perEdges Belong to The Neutrosophic SuperHyperWheel Mentioned in the Example

(6.12)
The Values of The Vertices The Number of Position in Alphabet
The Values of The SuperVertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices
The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

SuperHyperDefensive SuperHyperAlliances are

Neutrosophic Super Hyper De fensiveSuper Hyper Alliances = {the

Super HyperSetsoftheSuper HyperVertices | max |theSuper HyperCenters
minusthehal fo ftheirindividual

Super Hyper N eighbors

xtheSuper HyperSetsofthe

exteriorSuper HyperVertices

minusthehal fo ftheir

individual Super Hyper N eighbor sminusone

minusone | neutrosophiccardinalityamidthoseSuper HyperSets. }

Where o; is the unary operation on the SuperHyperVertices of the SuperHyperGraph to
assign the determinacy, the indeterminacy and the neutrality, for i = 1,2, 3, respectively.

Example 6.12. In the Figure (32), the SuperHyperWheel is highlighted and featured.
By using the Figure (32) and the Table (9), the neutrosophic SuperHyperWheel is
obtained.
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Figure 32. A Neutrosophic SuperHyperWheel Associated to the Notions of SuperHy-
perDefensive SuperHyperAlliances in the Example (6.12)

7 General Results

For the SuperHyperDefensive SuperHyperAlliances, and the neutrosophic
SuperHyperDefensive SuperHyperAlliances, some general results are introduced.

Remark 7.1. Let remind that the neutrosophic SuperHyperDefensive
SuperHyperAlliances is “redefined” on the positions of the alphabets.

Corollary 7.2. Assume SuperHyperDefensive SuperHyperAlliances. Then

Neutrosophic Super Hyper De fensiveSuper Hyper Alliances =
{theSuper Hyper De f ensiveSuper Hyper Allianceso ftheSuper HyperVertices |
max | Super Hyper De f ensiveSuper Hyper

Alliances | neutrosophiccardinalityamidthoseSuper Hyper De fensiveSuper Hyper Alliances. }

Where o; is the unary operation on the SuperHyperVertices of the SuperHyperGraph to
assign the determinacy, the indeterminacy and the neutrality, for i = 1,2, 3, respectively.

Corollary 7.3. Assume a neutrosophic SuperHyperGraph on the same identical letter
of the alphabet. Then the notion of neutrosophic SuperHyperDefensive
SuperHyperAlliances and SuperHyperDefensive SuperHyperAlliances coincide.

Corollary 7.4. Assume a neutrosophic SuperHyperGraph on the same identical letter
of the alphabet. Then a consecutive sequence of the SuperHyperVertices is a
neutrosophic SuperHyperDefensive SuperHyperAlliances if and only if it’s a
SuperHyperDefensive SuperHyperAlliances.

Corollary 7.5. Assume a neutrosophic SuperHyperGraph on the same identical letter
of the alphabet. Then a consecutive sequence of the SuperHyperVertices is a strongest
SuperHyperCycle if and only if it’s a longest SuperHyperCycle.

Corollary 7.6. Assume SuperHyperClasses of a neutrosophic SuperHyperGraph on the
same identical letter of the alphabet. Then its neutrosophic SuperHyperDefensive
SuperHyperAlliances is its SuperHyperDefensive SuperHyperAlliances and reversely.

Corollary 7.7. Assume a neutrosophic SuperHyperPath(-/SuperHyperCycle,
SuperHyperStar, SuperHyperBipartite, SuperHyperMultipartite, SuperHyperWheel) on
the same identical letter of the alphabet. Then its neutrosophic SuperHyperDefensive
SuperHyperAlliances is its SuperHyperDefensive SuperHyperAlliances and reversely.
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Corollary 7.8. Assume a neutrosophic SuperHyperGraph. Then its neutrosophic
SuperHyperDefensive SuperHyperAlliances isn’t well-defined if and only if its
SuperHyperDefensive SuperHyperAlliances isn’t well-defined.

Corollary 7.9. Assume SuperHyperClasses of a neutrosophic SuperHyperGraph. Then
its neutrosophic SuperHyperDefensive SuperHyperAlliances isn’t well-defined if and only
if its SuperHyperDefensive SuperHyperAlliances isn’t well-defined.

Corollary 7.10. Assume a neutrosophic SuperHyperPath(-/SuperHyperCycle,
SuperHyperStar, SuperHyperBipartite, SuperHyperMultipartite, SuperHyper Wheel).
Then its neutrosophic SuperHyperDefensive SuperHyperAlliances isn’t well-defined if and
only if its SuperHyperDefensive SuperHyperAlliances isn’t well-defined.

Corollary 7.11. Assume a neutrosophic SuperHyperGraph. Then its neutrosophic
SuperHyperDefensive SuperHyperAlliances is well-defined if and only if its
SuperHyperDefensive SuperHyperAlliances is well-defined.

Corollary 7.12. Assume SuperHyperClasses of a neutrosophic SuperHyperGraph.
Then its neutrosophic SuperHyperDefensive SuperHyperAlliances is well-defined if and
only if its SuperHyperDefensive SuperHyperAlliances is well-defined.

Corollary 7.13. Assume a neutrosophic SuperHyperPath(-/SuperHyperCycle,
SuperHyperStar, SuperHyperBipartite, SuperHyperMultipartite, SuperHyper Wheel).
Then its neutrosophic SuperHyperDefensive SuperHyperAlliances is well-defined if and
only if its SuperHyperDefensive SuperHyperAlliances is well-defined.

Proposition 7.14. Let NSHG : (V, E) be a neutrosophic SuperHyperGraph. Then V
18

(i

(ii

the dual SuperHyperDefensive SuperHyperAlliance;
. the strong dual SuperHyperDefensive SuperHyperAlliance;
(iv) : the §-dual SuperHyperDefensive SuperHyperAlliance;
(v

(vi

):
)

(#i1) : the connected dual SuperHyperDefensive SuperHyperAlliance;
)
) : the strong 0-dual SuperHyperDefensive SuperHyperAlliance;
)

: the connected §-dual SuperHyperDefensive SuperHyperAlliance.

Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperGraph. Consider V. All
SuperHyperMembers of V' have at least one SuperHyperNeighbor inside the
SuperHyperSet more than SuperHyperNeighbor out of SuperHyperSet. Thus,

(i). V is the dual SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va €S, |N(a)nS|> [N(@@)n (V\S)| =
Va eV, IN(a)NV|>|N(a)n(V\V)l=
Va eV, |[N(a)NV|>|N(a)NQ| =

Va eV, |IN(a)NV|> |0 =

VaeV, [IN(a)NV|>0=

Ya eV, d>0.
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(#4). V is the strong dual SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

VYa € S, |Ng(a)NS| > |Ng(a) N (V
VYa € V, |Ns(a) N V| > |Ns(a) N (V
no

(a) \S)| =
(a) \
Va € V, |Ns(a) NV] > |Ns(a)
(a)
(a)

V)l

| =
Va €V, |[Ns(a)NV| > |0 =

Ya €V, |[Ns(a)NV]|>0=
YaeV, §>0.

(#i7). V is the connected dual SuperHyperDefensive SuperHyperAlliance since the
following statements are equivalent.

Va € S, |N.(a) N S| > |Nc(a)N(V
VYa € V, |Ne(a) N V| > |Ne(a) N (V
no

(a) \S)| =
(a) \
Va € V, |N.(a) N V] > |N¢(a)
(a)
(a)

V)l

| =
Va €V, |[Ne(a)NV| > 0] =

Va €V, [IN(a)NV|>0=
YaeV, §>0.

(iv). V is the §-dual SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Vae S, |(N(a)nS)— (N@@)n(V\9)>d=
Va eV, |[N(a)NV)—=(N(@)N(V\V))|>d=
VaeV, |(N@)nNV)—=(N(a)n ()| >d=
VaeV, |(Na)nV)— (D) >d=

Va eV, |(N(a)NV)| >4d

(v). V is the strong d-dual SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va € S, |(Ns(a)NS) — (Ng(a)N(V\9))| >4d=
Va €V, [(Ns(a)NV) = (Ns(a) N (VAV))| >0 =
Va eV, |(Ns(a)NV) = (Ns(a)N (D)) > 6=

Va eV, |(Ng(a)NV) = (D) > 5 =

VYa € V, |(Ng(a)NV)| > 4.

(vi). V is connected d-dual SuperHyperDefensive SuperHyperAlliances since the
following statements are equivalent.

Va € S, |(N.(a)NS) — (Ne(a) N(V\S9))| > =
Va eV, [(Ne(a) NV) = (Ne(f@) N(VAV))| > 6=
Va € V, |(N.(a) N V) — (Ne(a) N (D) > 8 =

Va €V, |(N(a)NV) = (D) > =

VYa € V, |(N.(a) N V)| > 4.

O

Proposition 7.15. Let NTG : (V,E, 0, u) be a neutrosophic SuperHyperGraph. Then
0 is
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i) : the SuperHyperDefensive SuperHyperAlliance;
i) : the strong SuperHyperDefensive SuperHyperAlliance;

)
)
(i4i) : the connected defensive SuperHyperDefensive SuperHyperAlliance;
) : the §-SuperHyperDefensive SuperHyperAlliance;

)

. the strong 6-SuperHyperDefensive SuperHyperAlliance;
(vi) : the connected §-SuperHyperDefensive SuperHyperAlliance.

Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperGraph. Consider §. All
SuperHyperMembers of ) have no SuperHyperNeighbor inside the SuperHyperSet less
than SuperHyperNeighbor out of SuperHyperSet. Thus,

(z). 0 is the SuperHyperDefensive SuperHyperAlliance since the following statements
are equivalent.

Va €S, IN(a)NS|<|N(a)n(V\S
Vae®, [IN(a)Nb| <|N(a)n (V\0)
Vae®, |0 <|N(a)n(V\0)| =
Vae®, 0<|N(a)NV]=
Va€e®, 0<|N(a)NV|=
YaeV, 6 >0.

)l
|

(7). 0 is the strong SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va € S, |Ns(a)NS| < |Ns(a)N(V\S
Va € 0, [Ng(a) N0 < |Ns(a)n (V\0)
Va €0, |0] < |Ns(a)N(V\0)| =

Va €, 0<|Ns(a)NV]=

Va €, 0<|Ns(a)NV|=

VYaeV, d>0.

)=
|

(#it). O is the connected SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va € S, [N.(a)NS| < |[N.(a)N(V\S
Va € 0, |N.(a) N 0| < |N.(a)N(V\0)
Va €0, [0] < |[Ne(a)N(V\0)| =

Va €, 0<|N.(a)NV]|=

Va €, 0< |[No(a)NV]|=

Ya eV, §>0.

)
|

(1v). @ is the §-SuperHyperDefensive SuperHyperAlliance since the following statements
are equivalent.

Va e S, ([Na)nsS)—(N@)n(V\9)) <d=
Va€®, [(N(a)n®)— (N(a)n(V\0)| <d=
Va €0, [(N(@)n®)— (N@)n (V)| <d=
Vae®, [0 <é=

YaeV, 0<6.
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(v). 0 is the strong §-SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va € S, |(Ns(a)NS) — (Ns(a) N(V\S))| <d=
VYa € 0, |(Ns(a) N0) — (Ng(a) N(V\ D)) <6 =
Va e 0, |(Ny(a) N0) — (Ny(a) N (V)] < 6 =
Vael, |0 <d=

Va eV, 0<d.

(vi). 0 is the connected §-SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va € S, |(Ne(a)NS) — (No(a) N (V\S))| <6 =
Va € 0, [(Ne(a) N0) — (Ne(a) N (V\D)| < d =
Va €0, |(Ne(a)NB) — (Ne(a) N (V)] <6 =
Va €, 0| <o=

Ya eV, 0<d.

O

Proposition 7.16. Let NSHG : (V| E) be a neutrosophic SuperHyperGraph. Then an
independent SuperHyperSet is

() : the SuperHyperDefensive SuperHyperAlliance;
i1) : the strong SuperHyperDefensive SuperHyperAlliance;

i) = the connected SuperHyperDefensive SuperHyperAlliance;

)
)
(iv) : the §-SuperHyperDefensive SuperHyperAlliance;
) : the strong §-SuperHyperDefensive SuperHyperAlliance;
)

(vi) : the connected §-SuperHyperDefensive SuperHyperAlliance.

Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperGraph. Consider S. All
SuperHyperMembers of S have no SuperHyperNeighbor inside the SuperHyperSet less
than SuperHyperNeighbor out of SuperHyperSet. Thus,

(7). An independent SuperHyperSet is the SuperHyperDefensive SuperHyperAlliance
since the following statements are equivalent.

Vae S, [IN(@)nS|<|N@)n(V\S)
Vae S, [IN(@nS|<|N@n(V\Ss)
Va €S, [0] <IN(a)n(V\S) =
Vae s, 0<|N@)nV|=

Vae S, 0<|N(a)| =

YaeV, 6§ >0.

(#t). An independent SuperHyperSet is the strong SuperHyperDefensive
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SuperHyperAlliance since the following statements are equivalent.

VYa € S, |[Ng(a)NS| < |Ng(a) N(V\S)
Va € S, |Ng(a) NS| < |Ng(a) N (V\S)
Va €S, 0] <|Ns(a) N (V\9)|=
Va €S, 0 <|Ns(a)NV]|=

VYa € S, 0 < |Ns(a)| =

YaeV, §>0.

(#i7). An independent SuperHyperSet is the connected SuperHyperDefensive
SuperHyperAlliance since the following statements are equivalent.

VYa € S, |N.(a) N S| < |Ne(a)N(V\S)
VYa € S, |N.(a) N S| < |Ne(a)N(V\S)
Va €S, |0] < |N.(a)n(V\S)| =
Va €S, 0 <|N.(a)NV]=

VYa € S, 0 < |N.(a)| =

YaeV, §>0.

(iv). An independent SuperHyperSet is the d-SuperHyperDefensive SuperHyperAlliance
since the following statements are equivalent.

Va €S, [Na)nS)—(N(a)n(V\9))|<d=
Vae S, ([Na)nS)—(N@)n(V\S)) <d=
Va €S, [[N(@)nS)—(N@)n(V))|<d=
VaesS, |0 <d=

Ya eV, 0 <.

(v). An independent SuperHyperSet is the strong d-SuperHyperDefensive
SuperHyperAlliance since the following statements are equivalent.

Va € S, |(Ns(a) N S) — (Ns(a) N (V\ S))| < 6 =
(

Va € S, |(Ns(a)NS) — (Ns(a) N(V\S))| <d=
Va € S, |(Ns(a)NS) — (Ns(a) N (V)| <d =
Vae S, |0 <d=

VYa eV, 0<d.

(vi). An independent SuperHyperSet is the connected §-SuperHyperDefensive
SuperHyperAlliance since the following statements are equivalent.

Va € S, |[(Ne(a)NS) — (Ne(a) N(V\S))| < b=
Va € S, |(Ne(a)NS)— (Ne(a)N(V\S))] <6 =
Va €S, |(Ne(a)NS) — (Ne(a)N (V)| < d =
Vae s, | <d=

YaeV, 0<6.

O

Proposition 7.17. Let NSHG : (V, E) be a neutrosophic SuperHyperUniform
SuperHyperGraph which is a SuperHyperCycle/SuperHyperPath. Then V is a minimal
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i) . SuperHyperDefensive SuperHyperAlliance;

i) = strong SuperHyperDefensive SuperHyperAlliance;

)
)

(i4i) : connected SuperHyperDefensive SuperHyperAlliance;
) : O(NSHQG)-SuperHyperDefensive SuperHyperAlliance;
)

: strong O(NSHG)-SuperHyperDefensive SuperHyperAlliance;
(vi) : connected O(NSHG)-SuperHyperDefensive SuperHyperAlliance;
Where the exterior SuperHyperVertices and the interior SuperHyper Vertices coincide.

Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperGraph which is a
SuperHyperUniform SuperHyperCycle/SuperHyperPath.

(). Consider one segment is out of S which is SuperHyperDefensive
SuperHyperAlliance. This segment has 2¢ SuperHyperNeighbors in S, i.e, Suppose
Ti_y,. ., €V \Ssuchthat y;,_,, 2 .,

SuperHyperVertices and the interior SuperHyperVertices coincide and it’s
SuperHyperUniform SuperHyperCycle,

|N(mii=1,2,...,t)‘ = |N(y7;i=1,2,,.4,t)| = |N(Zii=1,2,...,t)| = 2t. Thus

Vae S, [IN(@)nS|<|N@n(V\S)
Vae S, IN(a)n S| < |[N(@)n(V\S8)

3yii:l,2 ..... . € Vv \ {-Ti}ﬁ:l, |N(yii:1,2
INWiicr o) WH{in DI =
Wiiera., EV\{zitioy, {71520, ., 221} <
{x1,22,...,2-1})| =

JyesS, t—1<t—1.

Thus it’s contradiction. It implies every V' \ {z;,_, , ,} isn’t SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperUniform SuperHyperCycle.

Consider one segment, with two segments related to the SuperHyperLeaves as
exceptions, is out of S which is SuperHyperDefensive SuperHyperAlliance. This
segment has 2¢ SuperHyperNeighbors in S, i.e, Suppose z;,_, , , € V'\ S such that
Yiicro ) Ziira. . € N(x4,_,, ). By it’s the exterior SuperHyperVertices and the
interior SuperHyperVertices coincide and it’s SuperHyperUniform SuperHyperPath,
|N(xii:1,2 ..... t)‘ = |N(yii:1,2 ..... t)| = |N(zl7:12f)| = 2t. Thus

Va €S, IN(a)NS| <|N(a)n(V\9)| =
Va € S, [IN(a) N S| < |N(a)N(V\9)|
Wircroo €V \{ziticy, INWiisis, )
INWiirz ) DV (VN AZi 210 D)
Wiicroo o € VN {zid ity [INWiisis,) N S|
INWiicro,) iy H)] S

Wiiro . € VA\{z: ¥y, He 22,0201} <
{x1,z2,...,0_1})| =

dJye S, t—1<t—1.

t

ns| <
S| <
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Thus it’s contradiction. It implies every V' \ {z;,_, , ,} isn’t SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperUniform SuperHyperPath.

(i), (i7i) are obvious by (7).

(iv). By (7), |V is minimal and it’s a SuperHyperDefensive SuperHyperAlliance.
Thus it’s |V|-SuperHyperDefensive SuperHyperAlliance.

(v), (vi) are obvious by (iv). O

Proposition 7.18. Let NSHG : (V, E) be a neutrosophic SuperHyperGraph which is a
SuperHyperUniform SuperHyper Wheel. Then V' is a minimal

() : dual SuperHyperDefensive SuperHyperAlliance;

i) = strong dual SuperHyperDefensive SuperHyperAlliance;

)

(#3i) : connected dual SuperHyperDefensive SuperHyperAlliance;
) : O(NSHG)-dual SuperHyperDefensive SuperHyperAlliance;
)

: strong O(NSHG)-dual SuperHyperDefensive SuperHyperAlliance;
(vi) : connected O(NSHG)-dual SuperHyperDefensive Super HyperAlliance;
Where the exterior SuperHyperVertices and the interior SuperHyper Vertices coincide.

Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperUniform
SuperHyperGraph which is a SuperHyperWheel.

(). Consider one segment is out of S which is SuperHyperDefensive
SuperHyperAlliance. This segment has 3t SuperHyperNeighbors in S, i.e, Suppose
Tij_y0,..¢ € 14 \ S such that Yiici2, 00 Flizr,2, o0 Stizna, 0 © DV A\Tiimy o
exterior SuperHyperVertices and the interior SuperHyperVertices coincide and it’s
SuperHyperUniform SuperHyperWheel,

|N(mii=1,2,...,t)‘ = |N(yii=1,2,,.,,t)| = |N(Zii=1,2,...,t)| = 3t. Thus

Va € S, [IN(a)N S| <|N(a)n(V\9)| =

Ya €S, IN(a)NS| <|N(a)n(V\9) =

Wiiro0rSiimrn, 0 € N(@iisys ) €V \{midig,
IN(Yiicra 00 Siirnn € N(@iisy o)) NS| <

IN(Yiicra s Siiern 0 € N(@iin, )N VNV {zi, . D)=
Hyiizl,z,“_,msii:l,z ,,,,,
IN(Yiicra,. 00 Siicrnn € N( @iy 0 ,)) NS] <
IN(Yiicra s Siicrnn € N(@iisyn ) W {TiZy 0 0}
..... L EN(@isy, ) eV \{ziti,
21,22, 201,21, 25, ooy 2} < {@1, @a, ..oy —q })| =
Jyes, 2t—1<t—1.

Thus it’s contradiction. It implies every V' \ {z;,_,, .} is SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperUniform SuperHyperWheel.

(i), (ii) are obvious by (4).

(iv). By (7), |V| is minimal and it is a dual SuperHyperDefensive
SuperHyperAlliance. Thus it’s a dual |V |-SuperHyperDefensive SuperHyperAlliance.

(v), (vi) are obvious by (iv). O

Proposition 7.19. Let NSHG : (V, E) be a neutrosophic SuperHyperUniform
SuperHyperGraph which is a SuperHyperCycle/SuperHyperPath. Then the number of
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(i

(ii

. the SuperHyperDefensive SuperHyperAlliances;
: the SuperHyperDefensive SuperHyperAlliances;
(iv) : the O(NSHG)-SuperHyperDefensive SuperHyperAlliances;
(v

(vi

)
)
(i3i) : the connected SuperHyperDefensive SuperHyperAlliances;
)
) : the strong O(NSHG)-SuperHyperDefensive SuperHyperAlliances;
)

: the connected O(NSHG)-SuperHyperDefensive SuperHyperAlliances.

is one and it’s only V. Where the exterior SuperHyperVertices and the interior
SuperHyperVertices coincide.

Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperGraph which is a
SuperHyperUniform SuperHyperCycle/SuperHyperPath.

(7). Counsider one segment is out of S which is SuperHyperDefensive
SuperHyperAlliance. This segment has 2¢ SuperHyperNeighbors in S| i.e, Suppose
Zijmro,..0 € 14 \ S such that Yiic12,.. 00 %ism1,2,.. 0 € N(xiizl,z ..... t)' By it’s the exterior
SuperHyperVertices and the interior SuperHyperVertices coincide and it’s
SuperHyperUniform SuperHyperCycle,

|N(xii:1,2 ,,,,, t)‘ = |N(yii:1,2 ,,,,, t)| = |N(Zii:1,2 ,,,,, t)| = 2t. Thus

Va €S, IN(a)NS| <|N(a)N(V\S9)]
Va € S, |[N(a)NS| <|N(a)n(V\S)|
Wiisro o €V \{zitict, INWisys )
IN(iizro ) DV VN {ziiz0 D) =
Wirn o €V \{zitict, INWirs )
IN(Yiicra ) WHTisy s D=

Hyiizl,Q ..... . € V\{xi}gzlv |{21722v"'7zt—1}| < |{171vx27'-'71't—1})| =
JyeS, t—1<t—1.

Thus it’s contradiction. It implies every V' \ {z;,_, , ,} isn’t SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperUniform SuperHyperCycle.

Consider one segment, with two segments related to the SuperHyperLeaves as
exceptions, is out of S which is SuperHyperDefensive SuperHyperAlliance. This
segment has 2¢ SuperHyperNeighbors in S, i.e, Suppose z;,_, , , € V' \ S such that
Yiio1 . . € N(xi,_,, ). By it’s the exterior SuperHyperVertices and the
interior SuperHyperVertices coincide and it’s SuperHyperUniform SuperHyperPath,
|N(xii=1,2,...,t)‘ = |N(y7;i=1,2,4.4,t)| = |N(Zii=1,2,...,t)| = 2¢. Thus

..... t?zii:1,2,...,

Vae S, [IN(@)nS|<|N@n(V\S)
Vae S, IN(a)nS| < |[N(@)n(V\8)

3yii:l,2 ..... , € Vv \ {‘ri}g:l’ |N(yii:1,2
INWiicr o) WH{in =
Wisoro..o € V\{ziticy, o1, 22,21} <
{x1,22,...,2_1})| =

JyesS t—1<t—1.
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Thus it’s contradiction. It implies every V' \ {z;,_, , ,} isn’t SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperUniform SuperHyperPath.

(i), (i7i) are obvious by (7).

(iv). By (7), |V is minimal and it’s a SuperHyperDefensive SuperHyperAlliance.
Thus it’s |V|-SuperHyperDefensive SuperHyperAlliance.

(v), (vi) are obvious by (iv). O

Proposition 7.20. Let NSHG : (V, E) be a neutrosophic SuperHyperUniform
SuperHyperGraph which is a SuperHyper Wheel. Then the number of

(i) : the dual SuperHyperDefensive SuperHyperAlliances;

(1) : the dual SuperHyperDefensive SuperHyperAlliances;
(4i1) : the dual connected SuperHyperDefensive SuperHyperAlliances;

v

—~

)
)
(iv) : the dual O(NSHG)-SuperHyperDefensive SuperHyperAlliances;
) : the strong dual O(NSHGQG)-SuperHyperDefensive SuperHyperAlliances;
)

(vi) : the connected dual O(NSHG)-SuperHyperDefensive SuperHyperAlliances.

is one and it’s only V. Where the exterior SuperHyperVertices and the interior
SuperHyperVertices coincide.

Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperUniform
SuperHyperGraph which is a SuperHyper Wheel.

(7). Cousider one segment is out of S which is SuperHyperDefensive
SuperHyperAlliance. This segment has 3t SuperHyperNeighbors in S, i.e, Suppose
Zijmra,..0 € 14 \ S such that Yiim1,2,. 00 Fiim1,2, 00 Siim1,2,..0 € N(xii:1,2,,.,,t)' By it’s the
exterior SuperHyperVertices and the interior SuperHyperVertices coincide and it’s
SuperHyperUniform SuperHyperWheel,

|N(xii:1,2 ..... t)‘ = |N(yii:1,2 ,,,,, t)| = |N(ziz‘:1,2 ..... t)| = 3t. Thus

Va € S, IN(a)N S| <|N(a)n(V\9)| =

Ya €S, IN(a)NS| <|N(a)n(V\9)| =

Wiicrn irSiimrn, o EN@iy, ) €V \{mi}i,
IN(Yiicra,. 00 Siicrnn € N(@iioy o)) NS| <

IN(Yiicra s Siiern 0 € N(@iiyn )N VNV {zii, o D)=
Wiirn orSiimrn, o € N(@isyo ) €V \{miti,

) |N(yz’i:1,2,___,f,75i,-:1,2 ,,,,,
IN(Yiiera 0 Siiernn € N(@iiyo ) Wiy 0 1)

Wiirn 0rSiimrn, o € N@isys ) €V \{mi}iy,
Hz1, 22,020 1,20, 2y ooy 2 M < {1, @0, .oy 1 1) =

Jyes 2t—1<t—1.

Thus it’s contradiction. It implies every V' \ {z;,_,, ,} isn’t a dual
SuperHyperDefensive SuperHyperAlliance in a given SuperHyperUniform
SuperHyperWheel.

(ii), (i) are obvious by (i).

(iv). By (%), |V is minimal and it’s a dual SuperHyperDefensive
SuperHyperAlliance. Thus it isn’t an |V|-SuperHyperDefensive SuperHyperAlliance.

(v), (vi) are obvious by (iv). O
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Proposition 7.21. Let NSHG : (V, E) be a neutrosophic SuperHyperUniform
SuperHyperGraph which is a SuperHyperStar/Super HyperComplete
SuperHyperBipartite /SuperHyper Complete SuperHyper Multipartite. Then a
SuperHyperSet contains [the SuperHyperCenter and] the half of multiplying r with the
number of all the SuperHyperEdges plus one of all the SuperHyperVertices is a

(
(i

) : dual SuperHyperDefensive SuperHyperAlliance;
)

(#i) : connected dual SuperHyperDefensive SuperHyperAlliance;
)
)

i
i) = strong dual SuperHyperDefensive SuperHyperAlliance;

(iv) : w + 1-dual SuperHyperDefensive SuperHyperAlliance;

: strong w + 1-dual SuperHyperDefensive SuperHyperAlliance;

(v
(vi) : connected w + 1-dual SuperHyperDefensive SuperHyperAlliance.

Proof. (i). Consider n half +1 SuperHyperVertices are in S which is
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has either & or one
SuperHyperNeighbors in S. If the SuperHyperVertex is non-SuperHyperCenter, then

Va€ S, [IN(a)NS| > |N(a)n(V\9)| =
VYaesS, 1>0.

If the SuperHyperVertex is SuperHyperCenter, then
Va € S, [IN(a)NS|>|N(a)n(V\9)| =

n_n
YVae S, —>——1.
¢ 27 2
Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance
in a given SuperHyperStar.
Consider n half +1 SuperHyper Vertices are in S which is SuperHyperDefensive
SuperHyperAlliance. A SuperHyperVertex has at most § SuperHyperNeighbors in S.

VaeS,g>LNm)ﬂSb>g—l>LNMMNV\SHE
n n

Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance
in a given SuperHyperComplete SuperHyperBipartite which isn’t a SuperHyperStar.
Consider n half +1 SuperHyperVertices are in S which is SuperHyperDefensive
SuperHyperAlliance and they’re chosen from different SuperHyperParts, equally or
almost equally as possible. A SuperHyperVertex has at most § SuperHyperNeighbors

in S.
Vaes,g>mewwa:>g—1>yNWMWV\snz
n n
VGES, §>§—1

Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance
in a given SuperHyperComplete SuperHyperMultipartite which is neither a
SuperHyperStar nor SuperHyperComplete SuperHyperBipartite.

(i), (iii) are obvious by (4).
O(NSHG)

(iv). By (4), {zi};—1 2 1 is a dual SuperHyperDefensive SuperHyperAlliance.
Thus it’s w + 1-dual SuperHyperDefensive SuperHyperAlliance.
(v), (vi) are obvious by (iv). O
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Proposition 7.22. Let NSHG : (V, E) be a neutrosophic SuperHyperUniform
SuperHyperGraph which is a SuperHyperStar/Super HyperComplete
SuperHyperBipartite /SuperHyper Complete SuperHyper Multipartite. Then a
SuperHyperSet contains the half of multiplying r with the number of all the
SuperHyperEdges plus one of all the SuperHyperVertices in the biggest SuperHyperPart
is a

(1) : SuperHyperDefensive SuperHyperAlliance;

(it) : strong SuperHyperDefensive SuperHyperAlliance;

(iv) : §-SuperHyperDefensive SuperHyperAlliance;

(v

(vi

)
)

(#i1) : connected SuperHyperDefensive SuperHyperAlliance;
)
) : strong 0-SuperHyperDefensive SuperHyperAlliance;
)

: connected §-SuperHyperDefensive SuperHyperAlliance.

Proof. (i). Consider the half of multiplying r with the number of all the

SuperHyperEdges plus one of all the SuperHyperVertices in the biggest SuperHyperPart
are in S which is SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has
either n — 1,1 or zero SuperHyperNeighbors in S. If the SuperHyperVertex is in S, then

Va€ S, IN(a)NS| <|N(a)n(V\9)| =
VaesS, 0<1.

Thus it’s proved. It implies every S is a SuperHyperDefensive SuperHyperAlliance in a
given SuperHyperStar.

Consider the half of multiplying r with the number of all the SuperHyperEdges plus
one of all the SuperHyperVertices in the biggest SuperHyperPart are in S which is
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has no
SuperHyperNeighbor in S.

Va€ S, [IN(a)NS| > |N(a)n(V\9)| =
Va €S, 0<9.

Thus it’s proved. It implies every S is a SuperHyperDefensive SuperHyperAlliance in a
given SuperHyperComplete SuperHyperBipartite which isn’t a SuperHyperStar.

Consider the half of multiplying r with the number of all the SuperHyperEdges plus
one of all the SuperHyperVertices in the biggest SuperHyperPart are in S which is
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has no
SuperHyperNeighbor in S.

Va€ S, IN(a)NS| > |N(a)n(V\9)| =
Va €S, 0<.

Thus it’s proved. It implies every S is a SuperHyperDefensive SuperHyperAlliance in a
given SuperHyperComplete SuperHyperMultipartite which is neither a SuperHyperStar
nor SuperHyperComplete SuperHyperBipartite.

(i), (iii) are obvious by (4).

(iv). By (i), S is a SuperHyperDefensive SuperHyperAlliance. Thus it’s an
0-SuperHyperDefensive SuperHyperAlliance.

(v), (vi) are obvious by (iv). O
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Proposition 7.23. Let NSHG : (V, E) be a neutrosophic SuperHyperUniform
SuperHyperGraph which is a SuperHyperStar/Super HyperComplete
SuperHyperBipartite/Super Hyper Complete SuperHyper Multipartite. Then Then the
number of

(
(i

) = dual SuperHyperDefensive SuperHyperAlliance;
)

(#i) : connected dual SuperHyperDefensive SuperHyperAlliance;
)
)

i
) . strong dual SuperHyperDefensive SuperHyperAlliance;

O(NSHG
2

() : )+ 1-dual SuperHyperDefensive SuperHyperAlliance;

: strong w + 1-dual SuperHyperDefensive SuperHyperAlliance;

(v
(vi) : connected w + 1-dual SuperHyperDefensive SuperHyperAlliance.

is one and it’s only S, a SuperHyperSet contains [the SuperHyperCenter and] the half of
multiplying v with the number of all the SuperHyperEdges plus one of all the
SuperHyperVertices. Where the exterior SuperHyperVertices and the interior
SuperHyperVertices coincide.

Proof. (i). Consider n half +1 SuperHyperVertices are in S which is
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has either & or one
SuperHyperNeighbors in S. If the SuperHyperVertex is non-SuperHyperCenter, then

Va € S, IN(a)NS| > |N(a)n(V\5S)|
Yae S, 1>0.

If the SuperHyperVertex is SuperHyperCenter, then
Va €S, [IN(a)NS|>|N(a)n(V\9)| =

n_n
YVae S, —>—-—1.
¢ 27 2
Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance
in a given SuperHyperStar.
Consider n half +1 SuperHyperVertices are in S which is SuperHyperDefensive
SuperHyperAlliance. A SuperHyperVertex has at most § SuperHyperNeighbors in S.

VaeS,g>LNmMﬁﬂ:>g—l>LNMMNV\SME
n n
W€&§>§—L

Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance
in a given SuperHyperComplete SuperHyperBipartite which isn’t a SuperHyperStar.
Consider n half +1 SuperHyperVertices are in S which is SuperHyperDefensive
SuperHyperAlliance and they’re chosen from different SuperHyperParts, equally or
almost equally as possible. A SuperHyperVertex has at most § SuperHyperNeighbors

inS.
Vaeig>UW®ﬁﬂ>g—i>UW@m@WSﬂz
n n
VGES, §>§—1

Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance
in a given SuperHyperComplete SuperHyperMultipartite which is neither a
SuperHyperStar nor SuperHyperComplete SuperHyperBipartite.
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(i), (iii) are obvious by (4).
O(NSHG)

(iv). By (), {z:};_; s a dual SuperHyperDefensive SuperHyperAlliance.

Thus it’s w + 1-dual SuperHyperDefensive SuperHyperAlliance.
(v), (vi) are obvious by (iv). O

Proposition 7.24. Let NSHG : (V, E) be a neutrosophic SuperHyperGraph. The
number of connected component is |V — S| if there’s a SuperHyperSet which is a dual

(i
(ii

(iii

: SuperHyperDefensive SuperHyperAlliance;

. strong SuperHyperDefensive SuperHyperAlliance;

: connected SuperHyperDefensive SuperHyperAlliance;
(v
(v
(v

Proof. (i). Consider some SuperHyperVertices are out of S which is a dual
SuperHyperDefensive SuperHyperAlliance. These SuperHyperVertex-type have some
SuperHyperNeighbors in S but no SuperHyperNeighbor out of S. Thus

. 1-SuperHyperDefensive SuperHyperAlliances;

. strong 1-SuperHyperDefensive SuperHyperAlliance;

S,

)
)
)
)
)
) : connected 1-SuperHyperDefensive SuperHyperAlliance.

Va €S, IN(a)NS| > |N(a)n(V\S)| =
Yae S, 1>0.

Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance
and number of connected component is |V — S|.

(i), (i) are obvious by (i).

(iv). By (i), S is a dual SuperHyperDefensive SuperHyperAlliance. Thus it’s a dual
1-SuperHyperDefensive SuperHyperAlliance.

(v), (vi) are obvious by (iv). O

Proposition 7.25. Let NSHG : (V, E) be a neutrosophic SuperHyperGraph. Then the
number is at most O(NSHG) and the neutrosophic number is at most O, (NSHG).

Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperGraph. Consider V. All
SuperHyperMembers of V' have at least one SuperHyperNeighbor inside the
SuperHyperSet more than SuperHyperNeighbor out of SuperHyperSet. Thus,

V' is a dual SuperHyperDefensive SuperHyperAlliance since the following statements
are equivalent.

Va€ S, IN(a)NS|>|N(a)n(V
Va eV, [N(a)NV|>[N(a)n(V
Ya eV, |[N(@)NV|>|N(a)ND
VaeV, |[IN(@)NV|> 1|0 =
VYaeV, [INaNV|>0=
YaeV, d>0.
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V' is a dual SuperHyperDefensive SuperHyperAlliance since the following statements are
equivalent.

Va € S, |[Ng(a) N S| > [Ns(a)N(V\ S
Va €V, [Ns(a) N V][> [Ns(a) N (VA\V
Va € V, |[Ns(a) N V| > |Ns(a) N0 =
Va €V, |[Ns(a)NV| > |0 =

Va €V, |[Ns(a)NV]>0=

YaeV, §d>0.

V' is connected a dual SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va € S, |[N.(a)NS| > |Ne(a) N (V
Va € V, |Nc(a) N V| > |Ng(a) N (V
Va € V, |Ne(a) N V| > |[N.(a) N
Va eV, |[Ne(a)NV| > 0] =

Va €V, |[N.(a)NV]|>0=
YaeV, § >0.

V' is a dual é-SuperHyperDefensive SuperHyperAlliance since the following statements
are equivalent.

Vae S, |(N(a)nS)— (N@)n(V\9)|>d=
Va eV, [(N(a)NV) = (N(@)n(V\V))|>d=
Va €V, |(N(a)NV)—=(N(a)N (D)) >d=
VaeV, |(N@)nNV)— ()] >4d=

Va €V, |(N(a)NV)| > 4.

V is a dual strong d-SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va € S, |(Ns(a)NS) — (Ng(a)N (V\9))| >4d=
Va € V, |(Ns(a)NV) = (Ng(a)N(V\V))] >6=
Va € V, |(Ng(a) N V) — (Ns(a) N (D) > =

Va eV, |(Ng(a)NV) = (0)] > 6 =

Va € V, |(Ns(a)NV)| > &

V' is a dual connected §-SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va € S, [(Ne(a) N S) = (Ne(a) N (V\ 5))[ > 6=
Va eV, |(Ne(a) V) = (Ne(a) N (VA V)| >6 =
Va €V, [(Ne(a) N V) = (Ne(a) N (0))] > 6 =

Va eV, |(Ne(a)NV) = (0)] > 8 =

Va €V, |(Ne(a)NV)| >4

Thus V is a dual SuperHyperDefensive SuperHyperAlliance and V is the biggest
SuperHyperSet in NSHG : (V, E). Then the number is at most O(NSHG : (V, E)) and
the neutrosophic number is at most O, (NSHG : (V, E)). O
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Proposition 7.26. Let NSHG : (V, E) be a neutrosophic SuperHyperGraph which is
SuperHyperComplete. The number is w + 1 and the neutrosophic number is

min X, ey, vy, v}, owsnav.e) cvo(v), in the setting of dual
OWSHG(V.E))

(i

) : SuperHyperDefensive SuperHyperAlliance;

(i) : strong SuperHyperDefensive SuperHyperAlliance;
)
)

i) : connected SuperHyperDefensive SuperHyperAlliance;

: (w + 1)-SuperHyperDefensive SuperHyperAlliance;

O(NSH2G:(V,E)) +1)

(v) : strong ( -SuperHyperDefensive SuperHyperAlliance;

O(NSHG:(V,E

(vi) : connected ( -SuperHyperDefensive SuperHyperAlliance.

Proof. (7). Consider n half —1 SuperHyperVertices are out of S which is a dual
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has n half
SuperHyperNeighbors in S.

Va€S| (a)NS| > |N(a)n(V\9) =

Va € S, > — 1.

1\9\3

Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance

in a given SuperHyperComplete SuperHyperGraph. Thus the number is

w + 1 and the neutrosophic number is

min X, ey, vy, v}, owsnc.v.e) cvo(v), in the setting of a dual SuperHyperDefensive
i 2

SuperHyperAlliance.

(7). Consider n half —1 SuperHyperVertices are out of S which is a dual
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has n half
SuperHyperNeighbors in S.

Ya € S, | (a)NS|>|N(@)Nn(V\S)| =

Va € S, > Y
2
Thus it’s proved. It implies every S is a dual strong SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperComplete SuperHyperGraph. Thus the
. O(NSHG:(V,E)) . .
number is ——--22=2 + 1 and the neutrosophic number is

min X, e (v, vg,- 0 }  osHGv.E) cvo(v), in the setting of a dual strong

SuperHyperDefenswe SuperHyperAlhance

(#3t). Consider n half —1 SuperHyperVertices are out of S which is a dual
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has n half
SuperHyperNeighbors in S.

Va€S| (@nS|>|N@)n(V\S8) =

Va € S, > — 1.

1\9\3

Thus it’s proved. It implies every S is a dual connected SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperComplete SuperHyperGraph. Thus the
number is w + 1 and the neutrosophic number is

min X, ey, v, ,vt} . ovsHG(v.E) cvo(v), in the setting of a dual connected

SuperHyperDefenswe SuperHyperAlhance

49/77

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

d0i:10.20944/preprints202212.0549.v1


https://doi.org/10.20944/preprints202212.0549.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: Posted: 29 December 2022 d0i:10.20944/preprints202212.0549.v1

(iv). Consider n half —1 SuperHyperVertices are out of S which is a dual
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has n half
SuperHyperNeighbors in S.

Va €S, |N(a)NS|> |N(a)N(V\S) =

VYa € S, g> — 1.

o3

Thus it’s proved. It implies every S is a dual (w + 1)-SuperHyperDefensive

SuperHyperAlliance in a given SuperHyperComplete SuperHyperGraph. Thus the
number is w + 1 and the neutrosophic number is

min Xye(p; v, i}, owsHG(v.B) cvo(v), in the setting of a dual
OWSHG:(V.E))

(w + 1)-SuperHyperDefensive SuperHyperAlliance.

(v). Consider n half —1 SuperHyperVertices are out of S which is a dual
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has n half
SuperHyperNeighbors in S.

Vae S, IN(a)nS|>|N@)n(V\S8) =

n n
M S, —>—-—1.
a€,2>2

Thus it’s proved. It implies every S is a dual strong
(w + 1)-SuperHyperDefensive SuperHyperAlliance in a given

SuperHyperComplete SuperHyperGraph. Thus the number is OWSHG:(V.E) 4 1 and

the neutrosophic number is min X, ¢ (4, v,,.- , in the setting of a

: »'Ut}t> O(NSH;?:(V,E)) QVU(U)

dual strong (w + 1)-SuperHyperDefensive SuperHyperAlliance.

(vi). Consider n half —1 SuperHyperVertices are out of S which is a dual
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has n half
SuperHyperNeighbors in S.

Vae S, IN(a)nS|>|N@)n(V\S8) =

n._n
Vae S, - >_-—1
a€,2>2

Thus it’s proved. It implies every S is a dual connected

(w + 1)-SuperHyperDefensive SuperHyperAlliance in a given

SuperHyperComplete SuperHyperGraph. Thus the number is OWSHG(V.E) 4 1 and

the neutrosophic number is min X, ¢ (4, v,,.- (v), in the setting of a

. /Ut}t> O(NSH2G:(V,E)) cvo

(O(NSHzG:(V,E)) + 1)

dual connected -SuperHyperDefensive SuperHyperAlliance. O

Proposition 7.27. Let NSHG : (V, E) be a neutrosophic SuperHyperGraph which is
(. The number is 0 and the neutrosophic number is 0, for an independent SuperHyperSet
in the setting of dual

(7) : SuperHyperDefensive SuperHyperAlliance;

(it) : strong SuperHyperDefensive SuperHyperAlliance;

(7i1) = connected SuperHyperDefensive SuperHyperAlliance;

—~

. strong 0-SuperHyperDefensive SuperHyperAlliance;

)
)
)
(iv) : 0-SuperHyperDefensive SuperHyperAlliance;
v)
)

(vi) : connected 0-SuperHyperDefensive SuperHyperAlliance.
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Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperGraph. Consider . All
SuperHyperMembers of ) have no SuperHyperNeighbor inside the SuperHyperSet less
than SuperHyperNeighbor out of SuperHyperSet. Thus,

(). 0 is a dual SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Ya €S, IN(a)n S| <|N(a)n (V\ 9)|
Va €0, IN(a)N@| < |N(a)N(V\0) =
VYa €, 0] <|N(a)N(V\0)| =
Vae®, 0<|N(a)NV|=

Vae®, 0<|N(a)NV]|=

Ya eV, d>0.

The number is 0 and the neutrosophic number is 0, for an independent SuperHyperSet
in the setting of a dual SuperHyperDefensive SuperHyperAlliance.

(7). 0 is a dual strong SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Va € S, |Ng(a) N S| < |[Ns(a) N (V
Va €0, |[Ng(a)N0| < |Ng(a)n(V
Va €0, [0] <[Ns(a)n(V\0)| =
Va €, 0<|Ns(a)NV|=

Va €, 0 < |Ns(a)NV]=
YaeV, 6 >0.

\5)|
\ )l

The number is 0 and the neutrosophic number is 0, for an independent SuperHyperSet
in the setting of a dual strong SuperHyperDefensive SuperHyperAlliance.

(32). 0 is a dual connected SuperHyperDefensive SuperHyperAlliance since the
following statements are equivalent.

Va € S, |[N.(a) N S| < |N.(a)N(V\S)]
Va €0, [Ne(a) N0 < [Ne(a) N (V\0)| =
Va €0, |0] < |[Ne(a)n (V\0)| =

Va €, 0<|N.(a)NV]|=

Va €, 0< |No(a)NV]|=

VYa eV, §d>0.

The number is 0 and the neutrosophic number is 0, for an independent SuperHyperSet
in the setting of a dual connected SuperHyperDefensive SuperHyperAlliance.

(iv). () is a dual SuperHyperDefensive SuperHyperAlliance since the following
statements are equivalent.

Vae S, [(N(a)nS)— (N(a)n(V\9))| <d=
Vae®, [(N@)Nn®)—(N(@)n(V\0)| <d=
Vae®, [(N(a)nd)—(N(a)n (V)| <d=
Vael, |0)<d=

VaeV, 0<d.

The number is 0 and the neutrosophic number is 0, for an independent SuperHyperSet
in the setting of a dual 0-SuperHyperDefensive SuperHyperAlliance.
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(v). 0 is a dual strong 0-SuperHyperDefensive SuperHyperAlliance since the
following statements are equivalent.

Va € S, |(Ns(a)NS) — (Ns(a) N(V\S))| <d=
Va € 0, |(Ns(a) NB) — (Ng(a) N (V\ D)) <6 =
Va € 0, |(Ns(a) N0) — (Ng(a)N (V)| < d =
Vael, |0 <d=

Ya eV, 0<d.

The number is 0 and the neutrosophic number is 0, for an independent SuperHyperSet
in the setting of a dual strong 0-SuperHyperDefensive SuperHyperAlliance.

(vi). 0 is a dual connected SuperHyperDefensive SuperHyperAlliance since the
following statements are equivalent.

Va € S, |(Ne(a)NS) — (No(a)N(V\S))| <6 =
Va €0, |[(Ne(a)NB) — (Ne(a) N (VD) <=
Va €0, [(Ne(a) N0) — (Ne(a) N (V)| < 6§ =
Vael, |0 <d=

Ya eV, 0<d.

The number is 0 and the neutrosophic number is 0, for an independent SuperHyperSet
in the setting of a dual connected 0-offensive SuperHyperDefensive
SuperHyperAlliance. O

Proposition 7.28. Let NSHG : (V, E) be a neutrosophic SuperHyperGraph which is
SuperHyperComplete. Then there’s no independent SuperHyperSet.

Proposition 7.29. Let NSHG : (V, E) be a neutrosophic SuperHyperGraph which is
SuperHyperCycle/Super HyperPath/Super Hyper Wheel. The number is

O(NSHG : (V,E)) and the neutrosophic number is Op,(NSHG : (V, E)), in the setting
of a dual

(i

(ii

. SuperHyperDefensive SuperHyperAlliance;
. strong SuperHyperDefensive SuperHyperAlliance;

(iv) : O(NSHG : (V, E))-SuperHyperDefensive SuperHyperAlliance;

(v) : strong O(NSHG : (V, E))-SuperHyperDefensive SuperHyperAlliance;

(vi) : connected O(NSHG : (V, E))-SuperHyperDefensive SuperHyperAlliance.

Proof. Suppose NSHG : (V, E) is a neutrosophic SuperHyperGraph which is
SuperHyperCycle/SuperHyperPath/SuperHyperWheel.

(7). Consider one SuperHyperVertex is out of S which is a dual SuperHyperDefensive
SuperHyperAlliance. This SuperHyperVertex has one SuperHyperNeighbor in S, i.e,
suppose x € V'\ S such that y,z € N(z). By it’s SuperHyperCycle,

[N ()| = [N (y)| = [N(2)| = 2. Thus
Va € S, [IN(a)N S| <|N(a)n(V\S9)]
Va € S, IN(a)NS| < |N(a)n(V\S9)]
eV \{z}, [N(y)NS| <IN(y)n(V
Jy e V\{z}, IN@y) NS| <|N(y)N{x}
Jy e V\{z}, {2} <{z})| =
Jyes, 1<1.

)
)
(#i1) : connected SuperHyperDefensive SuperHyperAlliance;
)
)

_—

(VA {z})l =

~—
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Thus it’s contradiction. It implies every V' \ {z} isn’t a dual SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperCycle.

Consider one SuperHyperVertex is out of .S which is a dual SuperHyperDefensive
SuperHyperAlliance. This SuperHyperVertex has one SuperHyperNeighbor in S i.e,
Suppose z € V' \ S such that y,z € N(z). By it’s SuperHyperPath,

[N(z)| = [N(y)| = |N(2)| = 2. Thus

Va€ S, IN(a)NS| < |N(a)n(V\59)
Va€ S, IN(a)NS| <|N(a)n(V\59)
e Vii{z}, IN(y) NS <Ny NV
eV {2}, INW)NS| < IN@) N {2}
e V\ {2}, {2} < [{a})| =

Jyes, 1<1.

_—

(VA {=})l =

~—

Thus it’s contradiction. It implies every V \ {z} isn’t a dual SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperPath.

Consider one SuperHyperVertex is out of .S which is a dual SuperHyperDefensive
SuperHyperAlliance. This SuperHyperVertex has one SuperHyperNeighbor in S i.e,
Suppose z € V' \ S such that y,z € N(z). By it’s SuperHyperWheel,

N ()] = [N(y)| = IN(2)| = 2. Thus

Vae S, [IN(@)nS|<|N@)n(V\S)
Vae S, [IN(@nS|<|N@)n(V\S)
Jy e V\{z}, [N(y) N S| <IN(y) NV
Jy € V\{z}, [N(y)NS| <|N(y)n{z}

Fy e V\{z}, {2} <H{a})l =
Jyes, 1<1.

_—

(VA {=})l =

~—

Thus it’s contradiction. It implies every V \ {z} isn’t a dual SuperHyperDefensive
SuperHyperAlliance in a given SuperHyperWheel.

(i), (ii) are obvious by (4).

(iv). By (i), V is minimal and it’s a dual SuperHyperDefensive SuperHyperAlliance.
Thus it’s a dual O(NSHG : (V, E))-SuperHyperDefensive SuperHyperAlliance.

(v), (vi) are obvious by (iv).

Thus the number is O(NSHG : (V, E)) and the neutrosophic number is
On(NSHG : (V,E)), in the setting of all types of a dual SuperHyperDefensive
SuperHyperAlliance. O

Proposition 7.30. Let NSHG : (V, E) be a neutrosophic SuperHyperGraph which is
SuperHyperStar/complete SuperHyperBipartite/complete SuperHyperMultiPartite. The
. O(NSHG:(V,E)) . .
number is ————5——=> + 1 and the neutrosophic number is
min Xye(p; v, e}, omsHEv.E) cvo(v), in the setting of a dual
OWNSHG:(V.E))

(i

(ii

: SuperHyperDefensive SuperHyperAlliance;

. strong SuperHyperDefensive SuperHyperAlliance;

)
)

(#i1) = connected SuperHyperDefensive SuperHyperAlliance;
)

(iv) : (w + 1)-SuperHyperDefensive SuperHyperAlliance;

O(NSHG:(V,
(NSHG:(V.E)) 4 1)

(v) : strong ( -SuperHyperDefensive SuperHyperAlliance;
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O(NSHG:(V,
(NSHG:(V.E)) | 1)

(vi) : connected ( -SuperHyperDefensive SuperHyperAlliance.

Proof. (i). Consider n half +1 SuperHyperVertices are in S which is
SuperHyperDefensive SuperHyperAlliance. A SuperHyperVertex has at most n half
SuperHyperNeighbors in S. If the SuperHyperVertex is the non-SuperHyperCenter, then

Va € S, IN(a)NS| > |N(a)n(V\5S)|
Yae S, 1>0.

If the SuperHyperVertex is the SuperHyperCenter, then
Va € S, [IN(a)NS| > |N(a)N(V\9)|

n_n
Vae S, - >—-—1
¢ 27 2
Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance
in a given SuperHyperStar.
Consider n half +1 SuperHyperVertices are in S which is a dual
SuperHyperDefensive SuperHyperAlliance.

Va €S, IN(a)NS| > |N(a)n(V\S)| =
) )
Va € S, 5 >n— 5
Thus it’s proved. It implies every S is a dual SuperHyperDefensive SuperHyperAlliance
in a given complete SuperHyperBipartite which isn’t a SuperHyperStar.

Consider n half +1 SuperHyperVertices are in S which is a dual
SuperHyperDefensive SuperHyperAlliance and they are chosen from different
SuperHyperParts, equally or almost equally as possible. A SuperHyperVertex in S has
0 half SuperHyperNeighbors in S.

Va €S, IN(a)NS| > |N(a)n(V\S9)| =
) )
M — - =
a€s, 5 >n 5
Thus it’s proved. It implies every S is a dual SuperHyperDefensive
SuperHyperAlliance in a given complete SuperHyperMultipartite which is neither a
SuperHyperStar nor complete SuperHyperBipartite.
(ii), (i) are obvious by (i).

OWNSHG:(V.E)) |
(). By (4), {z:};,—; 2 is minimal and it’s a dual SuperHyperDefensive
SuperHyperAlliance. Thus it’s a dual w + 1-SuperHyperDefensive
SuperHyperAlliance.

(v), (vi) are obvious by (iv).
Thus the number is w + 1 and the neutrosophic number is

min X, ey, vy, v}, owsncv.e) cvo(v), in the setting of all dual

SuperHyperDefensive SuperHyperAlliances. O

Proposition 7.31. Let NSHF : (V, E) be a SuperHyperFamily of the NSHGs : (V, E)
neutrosophic SuperHyperGraphs which are from one-type SuperHyperClass which the
result is obtained for the individuals. Then the results also hold for the
SuperHyperFamily NSHF : (V, E) of these specific SuperHyperClasses of the
neutrosophic SuperHyperGraphs.

Proof. There are neither SuperHyperConditions nor SuperHyperRestrictions on the
SuperHyperVertices. Thus the SuperHyperResults on individuals, NSHGs : (V, E), are
extended to the SuperHyperResults on SuperHyperFamily, NSHF : (V, E). O
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Proposition 7.32. Let NSHG : (V, E) be a strong neutrosophic SuperHyperGraph. If
S is a dual SuperHyperDefensive SuperHyperAlliance, then Vv € V\ S, 3z € S such that

(i) v € Ng(a);
(#4) vr € E.

Proof. (i). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph.
Consider v € V'\ S. Since S is a dual SuperHyperDefensive SuperHyperAlliance,

Vz e V\S, |Ns(2) N S| > |Ns(z)N(V\9)]
v e VS, |Ns(v)NS| > |Ns(v)N(V\S9)]
veV\S3dxes, ve Ny(z).

(it). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph. Consider
v € V\ S. Since S is a dual SuperHyperDefensive SuperHyperAlliance,

Vz e V\S, [Ns(z)NS| > |Ns(2) N (V\S)]
veV\S, |Ns(v)NS| > |Ns(v)N(V\S)]
veV\S,3xeS: ve Ny(x)
veV\S3xeS:vxeE, uvr)=oc)Aao(z).
veV\S,dxeS:vxekE.

O

Proposition 7.33. Let NSHG : (V, E) be a strong neutrosophic SuperHyperGraph. If
S is a dual SuperHyperDefensive SuperHyperAlliance, then

(#) S is SuperHyperDominating set;
(7i) there’s S C S’ such that |S’| is SuperHyperChromatic number.

Proof. (i). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph.
Consider v € V'\ S. Since S is a dual SuperHyperDefensive SuperHyperAlliance, either

Vz e V\S, |[Ns(2) N S| > |Ns(z)N(V\9)]
veV\S, |Ns(v)NS|>|Ns(w)N(V\S)]
veV\S,3xes, ve Ny(x)

or

Vze VS, [Ns(z)NS| > |Ns(2) N (V\9)]
veV\S, |[Ns(v)NS| > |Ns(v)N(V\9)]
veV\S3zesS: ve Ny(x)
veV\S,dzeS:vxrekE, ulve)=oc()Ao(z)
veV\S,JzeS: vxeE.

It implies S is SuperHyperDominating SuperHyperSet.
(i4). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph. Consider
v €V \ S. Since S is a dual SuperHyperDefensive SuperHyperAlliance, either

Vz e V\S, |[Ns(2) N S| > |Ns(z)N(V\9)]
veV\S, |Ns(v)NS|>|Ns(w)N(V\S)]
veV\S,dxesS, ve Ny(x)
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or

Vze V\S, [Ns(z)NS| > |Ns(2) N (V\9)]
veV\S, |Ns(v)NS|>|Ns(v)Nn(V\S)]
veV\S,3dzxesS: ve Ny(x)
veV\S,JzeS:vxeE, plvr)=ocv)Ao(x)
veV\S,JxeS:vxekFE.

Thus every SuperHyperVertex v € V'\ S, has at least one SuperHyperNeighbor in S.
The only case is about the relation amid SuperHyperVertices in .S in the terms of
SuperHyperNeighbors. It implies there’s S C S’ such that |S’| is SuperHyperChromatic
number. O

Proposition 7.34. Let NSHG : (V, E) be a strong neutrosophic SuperHyperGraph.
Then

(i) T <O
(i) Ty < O,,.

Proof. (i). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph. Let
S=V.

Vz e V\S, [Ns(2)NS| > |Ns(z)N(V\9)]
v e VAV, [Ns(v) N V][> [Ns(v) N (VA V)]
v e D, |Ns(v)NV|>|Ng(v) N0

vEeD, |Ns(v)ynV|> 0]

veD, [Ng(w)NV]|>0

It implies V is a dual SuperHyperDefensive SuperHyperAlliance. For all
SuperHyperSets of SuperHyperVertices S, S C V. Thus for all SuperHyperSets of
SuperHyperVertices S, |S| < |V]. It implies for all SuperHyperSets of
SuperHyperVertices .S, |S| < O. So for all SuperHyperSets of SuperHyperVertices
S, I'<O.

(43). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph. Let S = V.

Vz e V\S, |Ns(2) NS| > |Ns(z)N(V\9)]
v e V\V, |[Ng(v)NV| > |Ns(v) N (V\V)|
v €, [Ns(v) NV]| > |Ng(v) N0

veED, |Ns(v)nV|> 0]

veED, [Ns(v)NV]|>0

It implies V is a dual SuperHyperDefensive SuperHyperAlliance. For all
SuperHyperSets of neutrosophic SuperHyperVertices S, S C V. Thus for all
SuperHyperSets of neutrosophic SuperHyperVertices

S, Yses?_10i(s) < TyevXi_ o(v). It implies for all SuperHyperSets of neutrosophic
SuperHyperVertices S, Yses3?_;0i(s) < O,. So for all SuperHyperSets of neutrosophic
SuperHyperVertices S, I's < O,,. O

Proposition 7.35. Let NSHG : (V, E) be a strong neutrosophic SuperHyperGraph
which is connected. Then

(i) T<O-1;
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(i) Ts < Op — B 0(2).

Proof. (i). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph. Let
S =V — {a} where z is arbitrary and z € V.

Yz e V\ S, [Ny(2) N S| > [Ny(2) N (V\ S)|
v e VAV —{a}, [Ns(w) N (V = {z})[ > [Ns(0) N (VA (V = {z}))]
[Ns(z) N (V = {a})| > [Ns(z) N {z}|
[Ns(@) 0 (V = {z})| > (0]
[Ns(z) N (V = {z})| > 0

It implies V' — {z} is a dual SuperHyperDefensive SuperHyperAlliance. For all
SuperHyperSets of SuperHyperVertices S # V, S CV — {z}. Thus for all
SuperHyperSets of SuperHyperVertices S # V, |S| < |V — {z}|. It implies for all
SuperHyperSets of SuperHyperVertices S # V, |S| < O — 1. So for all SuperHyperSets
of SuperHyperVertices S, I' < O — 1.

(#i). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph. Let
S =V — {z} where z is arbitrary and z € V.

Yz € V\ S, [Ny(2) N S| > [Ny(2) N (V\ S)|

v e VAV —{a}, [Ns(0) N (V = {z})[ > [Ns(0) 0 (VA (V = {z}))]
[Ns(z) N (V = {a})| > [Ns(2) N {z}|

[Ns(@) (V= {z})| > [0]

[Ns(z) N (V = {z})| >0

It implies V' — {z} is a dual SuperHyperDefensive SuperHyperAlliance. For all
SuperHyperSets of neutrosophic SuperHyperVertices S # V, S C V — {z}. Thus for all
SuperHyperSets of neutrosophic SuperHyperVertices

S £V, SeesBi104(s) < Byev_(z3B5_104(v). It implies for all SuperHyperSets of
neutrosophic SuperHyperVertices S # V, Y433 04(s) < O, — X3_,0:(x). So for all
SuperHyperSets of neutrosophic SuperHyperVertices S, T's < O,, — ¥3_,0;(x). O

Proposition 7.36. Let NSHG : (V, E) be an odd SuperHyperPath. Then

(i) the SuperHyperSet S = {vo,vq, - ,vn—1} s a dual SuperHyperDefensive
SuperHyperAlliance;

(it) T'= | 3] 4+ 1 and corresponded SuperHyperSet is S = {va, vy, -+ ,Un_1};

(iti) T'y = min{ESES:{U27U47"‘7”71,—1}2?:10—7;(8)7ESES:{U17'U37"'7”77,—1}27/3:10—7;(8)};

(iv) the SuperHyperSets S1 = {va,vg, -+ ,0n_1} and So = {vy,v3,- -+ ,v,_1} are only
a dual SuperHyperDefensive SuperHyperAlliances.

Proof. (i). Suppose NSHG : (V, E) is an odd SuperHyperPath. Let
S ={va,v4,- -+ ,vn—1} where for all v;,v; € {va,v4, - ,vp_1}, v;v; € E and v;,v; € V.

(S {Ula'UB»"' 7vn}7 |NS(U) N {U27U4v"' ~vnfl}| =2>
0=|Ns(v) N{v1,vs, - , o, }IV2 € V\'S, |[Ng(2)NS| =2 >
0=|Ns(z)N(V\S)

Vz e V\S, |[Ns(2)NS| > |Ns(z) N (V\S)]

v eV \{vg,vq,  ,vn_1}, |Ns() N{vo,vq, - p_1} >
[Ns(v) N (V\{vz, 04, vp—1})]
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It implies S = {va,v4, -+ ,vp—1} is a dual SuperHyperDefensive SuperHyperAlliance. If
S = {ve, vy, ,0n—1} — {v;} where v; € {va,v4, - ,0p_1}, then

Juip1 €V\S, [Ns(2)NS|=1=1=|Ns(2)N(V\39)]
Juigr €V\S, [Ng(2)NS|=1%1=|Ns(2)N(V\39)]
Fuip1 € VS, [Ns(2) N S| # |Ns(z) N (V\ S9)].

So {va,v4, -+ ,vp_1} — {v;} where v; € {va,v4, -+ ,vp_1} isn’t a dual
SuperHyperDefensive SuperHyperAlliance. It induces S = {va,v4, -+ ,vp—1} is a dual
SuperHyperDefensive SuperHyperAlliance.

(#i) and (#i7) are trivial.

(iv). By (2), S1 = {va,v4, -+ ,vp—_1} is a dual SuperHyperDefensive
SuperHyperAlliance. Thus it’s enough to show that Sy = {v1,vs, -+ ,v,—1} is a dual
SuperHyperDefensive SuperHyperAlliance. Suppose NSHG : (V, E) is an odd
SuperHyperPath. Let S = {vy,vs,- - ,v,—1} where for all
v;,0; € {v1,v3, - ,Un_1}, vv; € E and v;,v; € V.

v € {va, Vg, ,Un}, |Ns(v)N{vy, 03, op_1} =2>
0 =|Ns(v) N{va,v4, - , 0, }IVZ2 € V\S, |[Ns(2)NS| =2>0=|Ns(z)N(V\9)]
V2 e V\S, |[Ns(z)NS| > |Ns(2) N (V\S)]
v eV \{v,vs, - ,0n-1}, |Ns(w) N{v1,v3, -+ p_1}| >
[Ns(v) N (V A\ {v1, 03,0+ vp—1})]
It implies S = {v1,v3, -+ ,vp—1} is a dual SuperHyperDefensive SuperHyperAlliance. If
S ={vi,vs,  ,Up_1} — {v;} where v; € {v1,v3,-+- ,v,_1}, then
Juipr € VS, [Ns(2) NS =1=1=[Ns(z) N (V\59)
Fuipr € VS, [Ng(2)NS|=141=|Ns(z)N(V\9)]
Sui1 € VA8, [Ny(2) 18] # [Ny(2) 1 (V\ 5)).

So {v1,vs, -+ ,vn_1} — {v;} where v; € {v1,v3, - ,v,_1} isn’t a dual
SuperHyperDefensive SuperHyperAlliance. It induces S = {v1,vs, -+ ,vp—1} is a dual
SuperHyperDefensive SuperHyperAlliance. O

Proposition 7.37. Let NSHG : (V, E) be an even SuperHyperPath. Then
(@) the set S = {va, vy, .vn} is a dual SuperHyperDefensive SuperHyperAlliance;

(it) T'= | %] and corresponded SuperHyperSets are {va,vy,- -+ vn} and

{v1,v3,- -+ w1}

(“7’) I—‘s = min{ZSES:{vg,v%w ,vn}z?:lai (5)3 ESGS:{’Ul,’Ug,'“ .vn,l}z?:10i(3)};

(iv) the SuperHyperSets S1 = {va,vq,- -+ .vn} and So = {v1,v3, -+ .v,_1} are only
dual SuperHyperDefensive SuperHyperAlliances.

Proof. (i). Suppose NSHG : (V, E) is an even SuperHyperPath. Let
S ={va,v4,- - ,v,} where for all v;,v; € {va,v4,--- ,v,}, viv; € E and v;,v; € V.

v € {v1,v3, + ,Un—1}, |Ns(v)N{va, vy, - 0} =2>

0=|Ns(v) N{v1,v3, - ,on_1}V2 € V\S, [Ng(z)NS|=2>
0=|Ns(z) N (V\S)

V2 e V\S, |[Ns(z)NS| > |Ns(z) N (V\S)]

v €V \{ve,vq, - 0}, |Ns(v) N {vg, 04, 0p} > |Ns(v) N (V\ {v2, 04, 0n})]
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It implies S = {vq,v4, -+ , v, } is a dual SuperHyperDefensive SuperHyperAlliance. If
S = {vg,vq, -+ 05} — {v;} where v; € {va,v4,-+ ,v,}, then

Fit1 €V, [Ns(2) NS[=1=1=|Ns(2) N (V\5)

Fit1 €VS, [Ns(2) NS[=1%1=|Ns(2) N (V\5S)

Fuip1 € VS, [Ng(2) N S| # |Ns(z) N (V\ 9)].

So {va,v4, -+ , v} — {v;} where v; € {va,v4, - ,v,} isn’t a dual SuperHyperDefensive
SuperHyperAlliance. It induces S = {vq, v4,- -, v, } is a dual SuperHyperDefensive
SuperHyperAlliance.

(#4) and (4i7) are trivial.

(iv). By (4), S1 = {v2,v4, -+ ,v,} is a dual SuperHyperDefensive
SuperHyperAlliance. Thus it’s enough to show that Sy = {vy,v3, -+ ,v,-1} is a dual
SuperHyperDefensive SuperHyperAlliance. Suppose NSHG : (V, E) is an even
SuperHyperPath. Let S = {vy,vs,- -+ ,v,_1} where for all
v;, v € {v1,v3, -+ ,Up_1}, viv; € E and v;,v; € V.

v € {vg, V4, ,Un}, |Ns(v) N {vy,v3, + Up_1}|=2>
0= |Ns(v) N{vg,va, v} V2 € VS, [Ng(2)NS|=2>0=|Ns(2)N(V\S)]
Vz e V\S, |Ns(2)NS| > |Ns(z)N(V\9)]
v eV \{v,vs,  ,v5-1}, |Ns(v) N {v1,vs, -+ wp_1} >
[Ns(v) N (V A\ {v1, 03,7+ vn—1})
It implies S = {v1,v3, -+ ,vp—1} is a dual SuperHyperDefensive SuperHyperAlliance. If
S ={vi,vs, -+ ,0n-1} — {v;} where v; € {v1,v3, -+ ,v,—1}, then
Fuip € VS, [Ns(z)NS|=1=1=|Ns(2)N(V\9)]
i € VS, [Ns(2)N S| =14 1=|Ns(z)N(V\9)]
Svis € VS, [N,(2) N8| # INy(2) 0 (V) ).

So {v1,v3, -+ ,vp_1} — {v;} where v; € {v1,v3, -+ ,vp_1} isn’t a dual
SuperHyperDefensive SuperHyperAlliance. It induces S = {vy,v3, -+ ,v,-1} is a dual
SuperHyperDefensive SuperHyperAlliance. O

Proposition 7.38. Let NSHG : (V, E) be an even SuperHyperCycle. Then

(i) the SuperHyperSet S = {va,vyq, -+ , v} is a dual SuperHyperDefensive
SuperHyperAlliance;
(it) T'= | %] and corresponded SuperHyperSets are {va, vy, -+ ,v,} and
{U17U37 e 7UTL—1};
(iii) Ty = min{Escs—{vs,04,,0n}0(5)s Bscs={v1,v3, on_130(5) }5
(iv) the SuperHyperSets S1 = {va,vq,- -+ , 0} and Sy = {v1,v3, -+ ,vn_1} are only
dual SuperHyperDefensive SuperHyperAlliances.
Proof. (i). Suppose NSHG : (V, E) is an even SuperHyperCycle. Let

S ={vg,v4,--- ,v,} where for all v;,v; € {vo,v4, - ,v,}, viv; € E and v;,v; € V.
v €{v1, vz, ,Un_1}, |Ns(v) N{vg,v4,-- 0} =2 >
0=|Ns(v)N{v1,v3, - ,op_1}V2 € V\S, [Ns(z)N S| =2 >
0=I[Ns(2) N (V\ )

Vz e V\S, |Ns(2)NS| > |Ns(z) N (V\9)]
v € V\{ve,vq, - ,vn}, |Ns(v) N {vo,v4, - 0} >
|Ng(v) N (V \ {va,v4, -+ 0p})]
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It implies S = {vq,v4, -+ , v, } is a dual SuperHyperDefensive SuperHyperAlliance. If
S = {vg,vq, -+ 05} — {v;} where v; € {va,v4,-+ ,v,}, then

Juip1 €V\S, [Ns(2)NS|=1=1=|Ns(2)N(V\39)]
Juigr €V\S, [Ng(2)NS|=1%1=|Ns(2)N(V\39)]
Fuip1 € VS, [Ns(2) N S| # |Ns(z) N (V\ S9)].

So {va,v4, - ,vn} — {v;} where v; € {va,vyq, -+ ,v,} isn’t a dual SuperHyperDefensive
SuperHyperAlliance. It induces S = {vg,vy4, -+ ,v,} is a dual SuperHyperDefensive
SuperHyperAlliance.

(#i) and (#i7) are trivial.

(iv). By (2), S1 = {va,v4, -+ ,v,} is a dual SuperHyperDefensive
SuperHyperAlliance. Thus it’s enough to show that Sy = {v1,vs, -+ ,v,—1} is a dual
SuperHyperDefensive SuperHyperAlliance. Suppose NSHG : (V, E) is an even
SuperHyperCycle. Let S = {v,vs, - ,v,_1} where for all
v;,0; € {v1,v3, -+ ,Un_1}, vv; € E and v;,v; € V.

v € {va, Vg, ,Un}, |Ns(v)N{vy,v3, - op_1}=2>
0 =|Ns(v) N{va,v4, -+ , 0, }IVZ2 € V\S, |[Ng(2)NS| =2>0=|Ng(z)N(V\9)]
V2 e V\S, |[Ns(z)NS| > |Ns(2) N (V\S)]
v eV \{v,vs, - ,un-1}, |Ns(w) N{v1,v3," p_1}| >
[Ns(v) N (V A\ {v1, 03,0+ cvp—1})]
It implies S = {v1,v3, -+ ,vp—1} is a dual SuperHyperDefensive SuperHyperAlliance. If
S ={vi,vs,  ,Up_1} — {v;} where v; € {v1,v3,-+- ,v,_1}, then
Juipr € VS, [Ns(2) NS =1=1=[Ns(z) N (V\59)
Fuipr € VS, [Ng(2)NS|=141=|Ns(z)N(V\9)]
Sui1 € VA8, [Ny(2) 18] # [Ny(2) 1 (V\ 5)).

So {v1,vs, -+ ,vn_1} — {v;} where v; € {v1,v3, - ,v,_1} isn’t a dual
SuperHyperDefensive SuperHyperAlliance. It induces S = {v1,vs, -+ ,vp—1} is a dual
SuperHyperDefensive SuperHyperAlliance. O

Proposition 7.39. Let NSHG : (V, E) be an odd SuperHyperCycle. Then

(7) the SuperHyperSet S = {vo,vq, - ,vn—1} s a dual SuperHyperDefensive
SuperHyperAlliance;

(it) T'= | 5] 4+ 1 and corresponded SuperHyperSet is S = {va, vy, -+ ,Un_1};
(iii) T's = min{ZSESZ{U27U47“‘-Unfl}E?:lo'i(S)7ESES:{U17U37'“~'Un—l}27/3:107;(5)};

(iv) the SuperHyperSets S1 = {va,vq,- -+ .vn_1} and Sy = {v1,vs, - W,_1} are only
dual SuperHyperDefensive SuperHyperAlliances.

Proof. (i). Suppose NSHG : (V, E) is an odd SuperHyperCycle. Let
S = {va,v4,- - ,vp_1} where for all v;,v; € {va,v4,--- ,Vp—1}, v;v; € E and v;,v; € V.

v €{v1,v3, - ,Un}, [Ns(v)N{va,vg,+ o1} =2>

0= |Ns(v) N{vr,v3, - v, }[V2 € VS, [Ng(2)NS|=2>0=|Ns(2)N(V\S)]
Vz e V\S, |Ns(z)NS| > |Ns(z)N(V\9)]

v e V\{ve,vq, - ,vn_1}, |Ns(v) N{va,vq, -+ Up_1} >

[Ns(v) N (V\{va, 04, vn—1})|
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It implies S = {va,v4, -+ ,vp—1} is a dual SuperHyperDefensive SuperHyperAlliance. If
S = {ve, vy, ,0n—1} — {v;} where v; € {va,v4, - ,0p_1}, then

Jui1 €VAS, [Ny(2) N8| =1=1=|N,(2)N(V\ )
i1 €VAS, [Ny(2) N8| =1 % 1=|Ny(2)N(V\S)
i1 € VS, [Ny(2) N S| # IN,(2) N (V) ).

So {va,v4, -+ ,vp_1} — {v;} where v; € {vg,v4,--+ ,vp_1} isn’t a dual
SuperHyperDefensive SuperHyperAlliance. It induces S = {va, vy, - ,v,—1} is a dual
SuperHyperDefensive SuperHyperAlliance.

(#i) and (#i7) are trivial.

(). By (i), S1 = {va,v4, -+ ,vp_1} is a dual SuperHyperDefensive
SuperHyperAlliance. Thus it’s enough to show that Sy = {v1,vs, -+ ,v,—1} is a dual
SuperHyperDefensive SuperHyperAlliance. Suppose NSHG : (V, E) is an odd
SuperHyperCycle. Let S = {vy,vs, -+ ,v,-1} where for all
v, v € {v1,v3, -+ ,Up_1}, Viv; € E and v;,v; € V.

v € {va, Vg, ,Un}, |Ns(v)N{vy,v3, -+ p_1}=2>
0= |Ns(v) N{vg,v4, - 0, }V2 € VS, [Ns(2)NS|=2>0=|Ns(2)N(V\S9)]
V2 e V\S, |[Ns(z)NS| > |Ns(2) N (V\S)]
veV\{v,vs, - ,0n-1}, |Ns(w) N{v1,v3," 0p_1}| >
[Ns(v) 0 (V\ {vr, 03, vp1})]
It implies S = {v1,vs, - ,vp—1} is a dual SuperHyperDefensive SuperHyperAlliance. If
S ={vi,vs3, -+ ,0n—1} — {v;} where v; € {v1,v3, -+ ,v,_1}, then
Boigr € VS, [N(2) NS =1=1=|N,(z)n(V\S)]
Fit1 €V, [Ns(2) NS[=1%1=|Ns(2) N (V\5S)
Fuip1 € VS, [Ng(2) N S| # |Ns(z) N (V\ 9)].

So {v1,v3, -+ ,Up_1} — {v;} where v; € {v1,vs, -+ ,v,—1} isn’t a dual
SuperHyperDefensive SuperHyperAlliance. It induces S = {v1,v3, -+ ,v,-1} is a dual
SuperHyperDefensive SuperHyperAlliance. O

Proposition 7.40. Let NSHG : (V, E) be SuperHyperStar. Then

(i) the SuperHyperSet S = {c} is a dual minimal SuperHyperAlliance;

(i) T
(iii) T's = X, 0i(c);
)

(iv) the SuperHyperSets S = {c} and S C S’ are only dual SuperHyperDefensive

SuperHyperAlliances.

Proof. (i). Suppose NSHG : (V, E) is a SuperHyperStar.

Vo e V\{c}, |INs(v)Nn{c}=1>

0= |Ns(v)N(V\{cHVz e V\S, |Ns(z)NS|=1>
0=|Ns(z)n(V\S)

Vz e V\S, |[Ns(2)NS| > |Ng(2) N (V\S)]

v e V\{c}, [Ns(v)N{c} > [Ns(v)n (V\{c})
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It implies S = {c} is a dual SuperHyperDefensive SuperHyperAlliance. If
S ={c}—{c} =0, then

JueV\S, [Ny(z) N8| =0=0=|N,(2)N(V\8S)
FueV\S, [Ny(z) N8| =0%0=|Ny(2)N(V\ S
e V\ S, [N,(2)N S| £ IN(2) N (V) S)].

So S ={c} —{c} =0 isn’t a dual SuperHyperDefensive SuperHyperAlliance. It induces
S = {c} is a dual SuperHyperDefensive SuperHyperAlliance.

(7i) and (7i7) are trivial.

(iv). By (i), S = {c} is a dual SuperHyperDefensive SuperHyperAlliance. Thus it’s
enough to show that S C S’ is a dual SuperHyperDefensive SuperHyperAlliance.
Suppose NSHG : (V, E) is a SuperHyperStar. Let S C S’

Yo e V\ {c}, INs(v)N{c} =1>
0=[Ns(v) N (V\{chVz € VA S, [Ns(z) NS =1>
0=[Ns(z) N (V\ S|

V2 e V\ S, [Ny(2) N S| > [Ny(2) N (V\ S

It implies S’ C S is a dual SuperHyperDefensive SuperHyperAlliance. O

Proposition 7.41. Let NSHG : (V, E) be SuperHyper Wheel. Then

6+3(z 1)<n

(¢) the SuperHyperSet S = {v1,vs} U {vs, V9 ,Vite, " ,Un};m 18 a dual

minimal SuperHyperDefensive SuperHyperAlliance;

. 64-3(i—1)<
(i1) T'= [{v1,v3} U{ve,v9 -+, Vite,  ,Un}ie + (=0 ="

(iii) [y = %

i

3 i .
{v1,v3}U{ve,v9:+ Vite, 7Un}6+3(1 1)<n2i:101(s)’

(iv) the SuperHyperSet {vy,v3} U {ve,vg -+ ,Vite," - vn}6+3(l Dsn s only a dual

manimal SuperHyperDefensive SuperHyperAlliance.

Proof. (i). Suppose NSHG : (V, E) is a SuperHyperWheel. Let
S = {vi,v3} U{vg,v9 - ,vise," " vn}6+3 =D There are either

VzeV\S, [NJ(2)NS|=2>1=|N,(2)N(V\S)
Yz e V\ S, [Ny(2)N S| > [Ns(2) N (V\ S)]

or

Vze V\ S, [No(2)NS|=3>0=|N,(2)N(V\S)
Yz e V\ S, [Ny(2)N S| > [Ns(2) N (V\ S)]

64+3(i—1)<
+(z )S" s a dual

It implies S = {’01,03} @] {1}6,1}9 e L Vig6y fun}
SuperHyperDefensive SuperHyperAlliance. If
S ={v1,v3} U{vg,ve -+, Vite, Un}6+3(l Dsn — {z} where

z€ S ={v,v3} U{vg,vg- - , 016, " vn}GJrg(2 Dsn , then There are either

Ve VS, [Ny(2) N8| =1<2=|Ny(2)N(V\S)

V2 e VS, [Ny(2)NS'| < |Ns(2)N(V\S)
Vz e V\ S, [Ny(z) N S| # INs(2) N (VS
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or
VzeV\S, [INg(2)NS'|=1=1=|Ns(2)N(V\ S|
VzeV\S, [Ns(z)NS'| =|Ns(z) N (V\ S
Vze V\S, [Ng(z)NS'| # |Ns(z) N (V\ S
So 8" = {v1, 3} U{ve,v9 -+ , Vit -+ watomy ' D=" — {2} where
z €S8 ={v,v3} U{vg, v ,Vit6, " vn}6+3(z D= isn't a dual SuperHyperDefensive
SuperHyperAlliance. It induces S = {v1,v3} U {vg,vg -+ ,vitg, - ,vn}6+3(l DEn s a
dual minimal SuperHyperDefensive SuperHyperAlliance.
(i1), (i#4) and (év) are obvious. O

Proposition 7.42. Let NSHG : (V, E) be an odd SuperHyperComplete. Then

(i) the SuperHyperSet S = {vz}L 21t s 4 dual SuperHyperDefensive

SuperHyperAlliance;
(it) T =[5]+1
(111) Ts = min{Xses%_;0i(s)} [Z]+15

S={vi}; 2

(iv) the SuperHyperSet S = {v }L AR only a dual SuperHyperDefensive
SuperHyperAlliance.

Proof. (i). Suppose NSHG : (V, E) is an odd SuperHyperComplete. Let
S={v }L 2 s

VzeV\S, NGNS = 5] +1> [5] - 1= N(=) N (V\S)]

Vze VS, |[Ns(z)NS| > |Ns(z) N (V\9)]

It implies S = {vi}L%J—H is a dual SuperHyperDefensive SuperHyperAlliance. If
={v }L 2+ —{z} where z € S = {v }L J+1, then

VzeV\S, IN(G)NS| = 5] = 5] = ING)N(V\S)
VzeV\S, [Ny(2) N S| # [Ny(z) N (V\ 9)]

So S’ ={v }L 21+l —{z} where z € S = {vi}fljﬂ isn’t a dual SuperHyperDefensive

SuperHyperAlliance. It induces S = {vi}ffﬂ is a dual SuperHyperDefensive
SuperHyperAlliance.
(i), (it7) and (iv) are obvious. O

Proposition 7.43. Let NSHG : (V, E) be an even SuperHyperComplete. Then

(i) the SuperHyperSet S = {vl}flJ is a dual SuperHyperDefensive

SuperHyperAlliance;
(@) T'=[5];
(iii) Ts = min{SsesXs_10:(s)} B3R

S= {Ut}@ 1

(iv) the SuperHyperSet S = {vz}flJ is only a dual minimal SuperHyperDefensive
SuperHyperAlliance.
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Proof. (i). Suppose NSHG : (V, E) is an even SuperHyperComplete. Let S = {vl}flJ
Thus

VzeV\S, IN()NS| = 5] > (5] - 1= NN (V\S)|
V2 e V\ S, [NyJ(2)NS| > |Ny(2)N(V\ 8.

It implies S = {vl}flJ is a dual SuperHyperDefensive SuperHyperAlliance. If
S = {vz}}fﬂ — {2z} where z € S = {v,}zﬂ, then

VzeV\S, NGNS = 5] —1< [5]+1=N() N (V\S)
Vze VS, [N NS|# IN() N (V\ )]

So S' = {vz}fﬂ —{z} where z € S = {vl}ilj isn’t a dual SuperHyperDefensive

SuperHyperAlliance. It induces S = {vl}fﬂ is a dual minimal SuperHyperDefensive
SuperHyperAlliance.

i1), (222) and (iv) are obvious. O]
(i2), (zii) and (iv)

Proposition 7.44. Let NSHF : (V, E) be a m-SuperHyperFamily of neutrosophic
SuperHyperStars with common neutrosophic SuperHyperVertex SuperHyperSet. Then

(i) the SuperHyperSet S = {c1,ca, -+ ,em} s a dual SuperHyperDefensive
SuperHyperAlliance for NSHF;

(i) T =m for NSHF : (V, E);
(111) Ty = X233 _104(c;i) for NSHF : (V, E);

(tv) the SuperHyperSets S = {c1,ca, -+ ,cm} and S C S’ are only dual
SuperHyperDefensive SuperHyperAlliances for NSHF : (V, E).

Proof. (i). Suppose NSHG : (V, E) is a SuperHyperStar.

Yo e V\{c}, |INs(v)Nn{c}=1>
0=|Ns(v)N(V\{cH|Vz e V\S, [Ns(z)NS|=1>
0=|Ns(z) N (V\9)]

Vz € VS, [Ng(2)NS| > |Ns(z) N (V\S)]
veV\{c}, [Ns(v) N {c}] > [Ns(0) 0 (V\ {e})]

It implies S = {¢1,¢a, -+ , ¢} is a dual SuperHyperDefensive SuperHyperAlliance for
NSHF : (V,E). If S = {c} — {c} =0, then

FueV\S, [Ny(z)N S| =0=0=|N,(2)N(V\8S)
JueV\S, [Ny(z)N S| =0%0=]|N,(2)N(V\S)
Jv e V\S, [Ny(z) N8| # [Ny(2) N (V\ S)].

So S ={c} — {c} = 0 isn’t a dual SuperHyperDefensive SuperHyperAlliance for
NSHF : (V,E). Tt induces S = {c1, ¢z, ,¢m} is a dual minimal SuperHyperDefensive
SuperHyperAlliance for NSHF : (V, E).

(#4) and (7i7) are trivial.

(). By (i), S ={c1,¢2, -+ ,cm} is a dual SuperHyperDefensive
SuperHyperAlliance for NSHF : (V, E). Thus it’s enough to show that S C S’ is a dual
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SuperHyperDefensive SuperHyperAlliance for NSHF : (V, E). Suppose NSHG : (V, E)
is a SuperHyperStar. Let S C 5’.

Yo e V\{c}, |INs(v)N{c}=1>
0=|Ns(v)N(V\{cHIVz e V\ S, [Ns(z)NS|=1>
0= INy(2) N (V\ §)

VzeV\S, [Ng(z)NS'| > |Ns(z)Nn(V\ S|

It implies S’ C S is a dual SuperHyperDefensive SuperHyperAlliance for
NSHF : (V,E). O

Proposition 7.45. Let NSHF : (V, E) be an m-SuperHyperFamily of odd
SuperHyperComplete SuperHyperGraphs with common neutrosophic SuperHyper Vertex
SuperHyperSet. Then

(i) the SuperHyperSet S = {vi}ilﬁl is a dual minimal SuperHyperDefensive
SuperHyperAlliance for NSHF;
(it) I' = |5] + 1 for NSHF : (V,E);

(iii) Ts = min{SscsX3 ;0:(s)} \p111 for NSHF : (V,E);

S={vi}; 2

(iv) the SuperHyperSets S = {Ui}jlﬂ are only a dual minimal SuperHyperDefensive
SuperHyperAlliances for NSHF : (V, E).

Proof. (i). Suppose NSHG : (V, E) is odd SuperHyperComplete. Let S = {v }L Hl.
Thus

VzEeV\S, NGNS =[] +1> [5] - 1= IN(=) N (V\S)]

Vz e V\S, |[Ns(2) N S| > |Ng(2) N (V\9)]

It implies S = {vi}L%Hl is a dual SuperHyperDefensive SuperHyperAlliance for

NSHF : (V,E). If S' = {v }L 21+l — {2} where z € S = {vl}L 211 then

VzeV\S, INS(Z)HSIZL I=15 Sl =N N (VA S))
Vze VS, INs(Z)HSI?‘IN()ﬂ(V\S)\

So S ={v }L a4l — {2} where z € S = {v }L 21T an’t a dual SuperHyperDefensive

SuperHyperAlliance for NSHF : (V, E). It induces S = {vi}iL:%lHl is a dual minimal
SuperHyperDefensive SuperHyperAlliance for NSHF : (V, E).
(i), (i74) and (iv) are obvious. O

Proposition 7.46. Let NSHF : (V, E) be a m-SuperHyperFamily of even
SuperHyperComplete SuperHyperGraphs with common neutrosophic SuperHyperVertex
SuperHyperSet. Then

(i) the SuperHyperSet S = {vl}flJ is a dual SuperHyperDefensive
SuperHyperAlliance for NSHF : (V,E);

(it) I' = |5] for NSHF : (V,E);

(iii) Ty = min{Sses3?_,0:(s)} \z) for NSHF : (V, E);

S={vi}; 2
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(iv) the SuperHyperSets S = {vz}ilJ are only dual minimal SuperHyperDefensive
SuperHyperAlliances for NSHF : (V, E).

Proof. (i). Suppose NSHG : (V, E) is even SuperHyperComplete. Let S = {”uz}}:%lJ
Thus

VzeV\S, NGNS = 5] > [5]—1=IN()N(V\ )|
V2 eV \S, [NJ(2)NS|> |N,y(2)N (V8.

It implies S = {vz}flJ is a dual SuperHyperDefensive SuperHyperAlliance for
NSHF :(V,E). If §' = {vz}ZLEIJ —{z} where z € S = {Ul}lflj, then

VzeV\S, NGNS =[] =1 < [5]+1=IN() N (V\S)
V2 e VS, [NJ(2) N S| # INo(z) N (V\ S)].

So §' = {vl}fﬂ —{z} where z € S = {vl}flJ isn’t a dual SuperHyperDefensive
SuperHyperAlliance for NSHF : (V, E). It induces S = {vZ}ZLElJ is a dual minimal
SuperHyperDefensive SuperHyperAlliance for NSHF : (V, E).

(i), (#i7) and (iv) are obvious. O

Proposition 7.47. Let NSHG : (V, E) be a strong neutrosophic SuperHyperGraph.
Then following statements hold;

(#) if s >t and a SuperHyperSet S of SuperHyperVertices is an
t-SuperHyperDefensive SuperHyperAlliance, then S is an s-SuperHyperDefensive
SuperHyperAlliance;

(i1) if s <t and a SuperHyperSet S of SuperHyperVertices is a dual
t-SuperHyperDefensive SuperHyperAlliance, then S is a dual
s-SuperHyperDefensive SuperHyperAlliance.

Proof. (i). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph.
Consider a SuperHyperSet S of SuperHyperVertices is an t-SuperHyperDefensive
SuperHyperAlliance. Then

Vte S, [Ny(t) N S| — INs(t) N (V\S)| < t;
Vte S, [Ny(t) N S| — INs(t)N(V\S)| <t<s;
Vte S, [Ny N S| — [N N(V\S) < s.

Thus S is an s-SuperHyperDefensive SuperHyperAlliance.

(it). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph. Consider
a SuperHyperSet S of SuperHyperVertices is a dual t-SuperHyperDefensive
SuperHyperAlliance. Then

Vte VS, [Ns(t)NS| = |Ns(t)N(V\S)| > ¢;
Vte VS, INs@)NS|—|Ns(t)N(V\S)| >t >s;
Vte VS, INs(t)NS|— |Ng(t) N (V\S)| > s.
Thus S is a dual s-SuperHyperDefensive SuperHyperAlliance. O

Proposition 7.48. Let NSHG : (V, E) be a strong neutrosophic SuperHyperGraph.
Then following statements hold;
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(1) if s > t+ 2 and a SuperHyperSet S of SuperHyperVertices is an
t-SuperHyperDefensive SuperHyperAlliance, then S is an s-SuperHyperPowerful
SuperHyperAlliance;

(#4) if s <t and a SuperHyperSet S of SuperHyperVertices is a dual
t-Super HyperDefensive SuperHyperAlliance, then S is a dual
s-SuperHyperPowerful SuperHyperAlliance.

Proof. (i). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph.
Consider a SuperHyperSet S of SuperHyperVertices is an t-SuperHyperDefensive
SuperHyperAlliance. Then

vt e S, [Ng(t) N S| —|Ns(t) N (V\S)| <t;
Vte S, INs(t)NS|—|Ns(t)N(V\S)| <t<t+2<s;
Vt e S, INs(t)NS|—|Ns(t)N(V\9)| < s.
Thus S is an (¢ 4+ 2)—SuperHyperDefensive SuperHyperAlliance. By S is an
s—SuperHyperDefensive SuperHyperAlliance and S is a dual
(s 4+ 2)—SuperHyperDefensive SuperHyperAlliance, S is an s-SuperHyperPowerful
SuperHyperAlliance.
(ii). Suppose NSHG : (V, E) is a strong neutrosophic SuperHyperGraph. Consider

a SuperHyperSet S of SuperHyperVertices is a dual t-SuperHyperDefensive
SuperHyperAlliance. Then

vt e VS, [Ng(t) N S| = [Ns(t) N (V\S)] > t;
Vte VS, INs(t)NS| = |Ns(@t)N(V\S)| >t >s>8—2;
Vte VS, INs(t)ynS| — |Ns(t) N (V\S)| >s—2.
Thus S is an (s — 2)—SuperHyperDefensive SuperHyperAlliance. By S is an
(s — 2)—SuperHyperDefensive SuperHyperAlliance and S is a dual

s—SuperHyperDefensive SuperHyperAlliance, S is an s—SuperHyperPowerful
SuperHyperAlliance. O

Proposition 7.49. Let NSHG : (V, E) be afan]
[r-]Super Hyper Uniform-strong-neutrosophic SuperHyperGraph. Then following
statements hold;

(i) ifVa€ S, |[Ng(a)NS| < [5] +1, then NSHG : (V,E) is an
2-SuperHyperDefensive SuperHyperAlliance;

(i1) if Ya € V\'S, |Ns(a) N S| > [5] +1, then NSHG : (V, E) is a dual
2-SuperHyperDefensive SuperHyperAlliance;

(i#i) ifVa € S, |[Ns(a) NV \ S| =0, then NSHG : (V, E) is an r-SuperHyperDefensive
SuperHyperAlliance;

(iv) if Vae V\S, |Ns(a) NV \ S| =0, then NSHG : (V, E) is a dual
r-SuperHyperDefensive SuperHyperAlliance.

Proof. (i). Suppose NSHG : (V, E) is a[an] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph. Then

vte S, IN(t) N S| = NN (VA S < 5] +1— (5] - 1)

Ve S, N NS|= NN (VA < 5] +1- (5] -1) <2
Vte S, [N, NS|— NN (V\S) <2
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Thus S is an 2-SuperHyperDefensive SuperHyperAlliance.
(#4). Suppose NSHG : (V, E) is a[an] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph. Then

VEEV\S, INJ® NS = [N N (VAS) > [5]+1- (5] - 1)
Ve VS, IN() N S| N N (VAS) > 5] +1- (15— 1) > 2
VEe VS, |Ns(t)NS|—|Ns(t)n(V\S)| > 2.
Thus S is a dual 2-SuperHyperDefensive SuperHyperAlliance.
(#it). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph. Then
Vvt e S, [Ns(t)NS|—|Ns(t)N(V\S) <r—0;
VEe S, |INs@)NS|—|Ns)N(V\S)| <r—0=r;
YVt €S, [Ns(t) N S| —|Ns(t) N (V\S) <.
Thus S is an r-SuperHyperDefensive SuperHyperAlliance.
(iv). Suppose NSHG : (V, E) is aan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph. Then
Vte VS, |[Ns(t)NS|— |Ns(t) N (V\S)| >r—0;
Vee VS, INs@&)NS|—|Ns(@t)N(V\S)| >r—0=r;
Vie VS, INs(t)NS|— |Ns(t) N (V\S)| >r.

Thus S is a dual r-SuperHyperDefensive SuperHyperAlliance. O

Proposition 7.50. Let NSHG : (V, E) is alan]
[r-]Super Hyper Uniform-strong-neutrosophic SuperHyperGraph. Then following
statements hold;

(i) Ya€ S, [Ns(a)NS| < |5 +1if NSHG : (V, E) is an 2-SuperHyperDefensive
SuperHyperAlliance;

(it) Ya € V\ S, |Ns(a) N S| > [5]+1if NSHG : (V,E) is a dual
2-SuperHyperDefensive SuperHyperAlliance;

(t3i) Ya € S, |Ns(a)NV\ S| =04 NSHG : (V, E) is an r-SuperHyperDefensive
SuperHyperAlliance;

(iv) Ya e V\ S, [Ng(a)NV\ S| =04 NSHG : (V, E) is a dual
r-SuperHyperDefensive SuperHyperAlliance.

Proof. (i). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph. Then

VtES, [Nyt NS|— |N(t)N(V\S) <2
Ve S, IN() NS = INWN (VS <2= 5] +1- (5] - 1)
(
(

vie S, IN() N S| = NN (VA S)] < [5]+1- (5] -1

WeSJN;ﬂmSh:%]+LU%UMMV\&Mz%J—L
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(#4). Suppose NSHG : (V, E) is a[an] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and a dual 2-SuperHyperDefensive SuperHyperAlliance. Then

VEeV\S, |N,()NS|— [N ()N (V\S)| > 2

VEE VS, INJ®NS| = [N N (V\S) >2= 5] +1- (5] - 1)
VEEV\S, INJ® NS = [N N (VAS) > [5]+1- (5] - 1)
VEEV\S, IN(HNS| = [5]+1, NN (V\S) = 5] - 1.

(9t). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and an r-SuperHyperDefensive SuperHyperAlliance.

Vt €S, |Ns(t)N S| —|Ns(t)N(V\S)| <73
Vte S, INs(t)NS|— |Nst)N(V\S)| <r=r—0;
Vte S, INs(#)NS|—|Ns&)N(V\S) <r—0;
Vte S, INs(t)NS|=r, [Ns(t)n(V\S)|=0.

(iv). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and a dual r-SuperHyperDefensive SuperHyperAlliance. Then

VEe VS, [Ny(H) N S| — [Ns(£) N (V\S)| > r;

VEe VS, [N NS — NN VNS >r=r—0;
VEe VS, [N NS — NN (V\S)>r—0;
VEe VS, [Ny(H)N S| =r, [Ns(t)N(V\S) =0.

Proposition 7.51. Let NSHG : (V, E) is afan]
[r-]SuperHyper Uniform-strong-neutrosophic SuperHyperGraph which is a
SuperHyperComplete. Then following statements hold;

(i) Ya€ S, |Ns(a)NS| < |%2] +1if NSHG : (V,E) is an 2-SuperHyperDefensive
SuperHyperAlliance;

(i) Ya € V\'S, |Ns(a)N S| > |92 | + 1 if NSHG : (V,E) is a dual
2-SuperHyperDefensive SuperHyperAlliance;

(7i1) Ya € S, |Ng(a)NV\S|=0if NSHG : (V, E) is an (O — 1)-SuperHyperDefensive
SuperHyperAlliance;

(iv) Va e V\'S, |Ns(a)NV\ S| =0 i NSHG : (V,E) is a dual
(O — 1)-SuperHyperDefensive SuperHyperAlliance.

Proof. (i). Suppose NSHG : (V, E) is a[an] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and an 2- SuperHyperDefensive SuperHyperAlliance. Then

Vte S, [Ny(t)N S| — [N,() N (V\ S)]| < 2;

W e S, INJ() N S| — [Nu(t) A (V\ §)] < 2 = [EJJA—(L%

I =1
2
Ve S, [N, 0S| — N N (VA S) < |Z5 ]+ 1= (T -1,

Ve s, NN S| = [T+, NG N (VA 8) = [T - 1
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(#4). Suppose NSHG : (V, E) is a[an] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and a dual 2-SuperHyperDefensive SuperHyperAlliance. Then

VEe VS, [N NS — NN (VS >2;
0-1 0-1

eV S, NS - I8 > 2= 19 -9
Ve VAS, NN S| - N0 (VA9 > | T 11— (1D - )
0-1 0-1

VEEV\S, INWNS| = [T +1, INBN(V\S) = [—5—] - 1.

2
(#i7). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and an (O — 1)-SuperHyperDefensive SuperHyperAlliance.

Vte S, INs(t)NS|— |Ns(t)N(V\S) <O —1;

Vte S, INs)NS|— |Ns@t)N(V\S)| <O—-1=0-1-0;
Vte S, |[Ns(t)NS|—|Ns&)N(V\S)<O—-1-0;

Vte S, |INs(t)N S| =0 —1, |[Ng(t)n(V\ S)| =0.

(iv). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and a dual r-SuperHyperDefensive SuperHyperAlliance. Then

VEe V\ S, [N NS| — NN (V\S)>0—1;
VEe VS, [N,()NS| = [Ny N (V\S)>0-1=0—1-0;
VEe VS, [Ny N S| — [Ns(t) N (V\S) >O—1-0;
VEe VS, NSNS =0 —1, [Ny(t) N (V\S) =0.

N~

Proposition 7.52. Let NSHG : (V, E) is afan]
[r-]SuperHyper Uniform-strong-neutrosophic SuperHyperGraph which is a
SuperHyperComplete. Then following statements hold;

(i) ifVa € S, [Ny(a)N S| < %] +1, then NSHG : (V,E) is an
2-SuperHyperDefensive SuperHyperAlliance;

(i1) if Ya € V\ S, [Ns(a)N S| > |S52] + 1, then NSHG : (V,E) is a dual
2-SuperHyperDefensive SuperHyperAlliance;

(#1) ifVa € S, |[Ng(a)NV\ S| =0, then NSHG : (V,E) is
(O — 1)-SuperHyperDefensive SuperHyperAlliance;

(i) ifYa e V\S, [Ns(a)NV\S| =0, then NSHG : (V,E) is a dual
(O — 1)-SuperHyperDefensive SuperHyperAlliance.

Proof. (i). Suppose NSHG : (V, E) is a[an] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph which is a SuperHyperComplete. Then

vie s, NN S - N (VA8 < 1T+ 1 - (1T -,

vie s, VNS - NS < T - (1T - <2
Vi e S, [Ny(t) N S| — IN,(8) N (V\ S)] < 2.

Thus S is an 2-SuperHyperDefensive SuperHyperAlliance.
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(i1). Suppose NSHG : (V, E) is aJan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph which is a SuperHyperComplete. Then
0-1 0-1

VEe VS, [Ns(t) N S| —[Ns(t) N (V\S)] > LTJ +1- (LT

J=1);
Ve VAS, NGNS - N0 N VA )] > | Tt 41 - (1D -1 > 2
Vee VS, |Ns(t)NS|—|Ns(t) N (V\S)| > 2.
Thus S is a dual 2-SuperHyperDefensive SuperHyperAlliance.
(#it). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph which is a SuperHyperComplete. Then
Vte S, INs(t)NS|—|Ns(t)N(V\S)| <O —-1-0;
Vte S, INs(t)NS|—|Ns(t)N(V\S)|<O-1-0=0-1;
Vte S, INs(t)N S| —|Ns(t)N(V\S)<O-1.
Thus S is an (O — 1)-SuperHyperDefensive SuperHyperAlliance.
(iv). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph which is a SuperHyperComplete. Then
Vie V\S, INs(t)NS|—|Ns(t)Nn(V\S)>0—-1-0;
Vte VS, INs@)NS|—=|Ns&)N(V\S)>0-1-0=0-1;
Vte VS, INs(t)NS|— |Ns(t)N(V\S)| >0 —1.
Thus S is a dual (O — 1)-SuperHyperDefensive SuperHyperAlliance. O
Proposition 7.53. Let NSHG : (V, E) is afan]

[r-]SuperHyper Uniform-strong-neutrosophic SuperHyperGraph which is SuperHyperCycle.
Then following statements hold;

(i) Ya € S, |[Ns(a)N S| <2if NSHG : (V, E)) is an 2-SuperHyperDefensive

SuperHyperAlliance;

(i1) Ya e V\' S, |[Ns(a)NS|>2if NSHG : (V,E) is a dual 2-SuperHyperDefensive
SuperHyperAlliance;

1ii) Ya € S, |Ng(a) N =01 : (V, E) is an 2-SuperHyperDefensive

iii) Ya € S, |N, VAS|=0if NSHG : (V,E) i 2-SuperHyperDefensi
SuperHyperAlliance;

(iv) YVa e V\ 'S, |Ns(a)NV\ S| =0 i NSHG : (V,E) is a dual
2-SuperHyperDefensive SuperHyperAlliance.
Proof. (i). Suppose NSHG : (V, E) is aan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and S is an 2-SuperHyperDefensive SuperHyperAlliance. Then
Vte S, INs(t)NS| —|Ns(t)N(V\9)| <2;
Vte S, INs(t)N S| —|Ns(t)N(V\S)|<2=2-0;
vVt e S, |Ns(t)N S| —|Ns(t) N (V\S9) <2
vVt e S, |Ns(t)NS| <2, [Ns(@#)N(V\S) =0.
(ii). Suppose NSHG : (V, E) is a[an] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and S is a dual 2-SuperHyperDefensive SuperHyperAlliance. Then
Vte VS, INs(t)NS|— |Ns(t)N(V\S)| > 2
Vie VS, INs(t)NS|—|Ns(t)Nn(V\S)|>2=2-0;
Ve V\S, INs(t)NS|—|Ns(t)n(V\S)| > 2
Vte V\S, INs(t)NS|>2, INs(t)Nn(V\S)=0.
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(#it). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and S is an 2-SuperHyperDefensive SuperHyperAlliance.

Vte S, INJ(t)N S| — IN() N (V\S)| <2
Vte S, INJ ()N S| — NN (V\S) <2=2—0;
Vte S, NSNS — NN (V\S)<2-0;
Vte S, [N, NS| <2, [Ny(t)n(V\S)| =o0.

(iv). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph and S is a dual r-SuperHyperDefensive SuperHyperAlliance. Then
Vte V\S, INs(t)NS|— |Ns(t) N (V\S)| > 2
Vie VS, INs(t)NS|—|Ns(t)N(V\S)| >2=2-0;
Vie V\S, INs(t)NS|— |Ns(t)Nn(V\S)| >2-0;
Vte VS, INs(t)NS| > 2, INs(t)Nn(V\S)|=0.
O

Proposition 7.54. Let NSHG : (V, E) is afan]
[r-]SuperHyper Uniform-strong-neutrosophic SuperHyperGraph which is SuperHyperCycle.
Then following statements hold;
(#) ifVa € S, |Ns(a)NS| <2, then NSHG : (V, E) is an 2-SuperHyperDefensive
SuperHyperAlliance;
(#3) ifYa e V\ S, |[Ng(a)NS|> 2, then NSHG : (V, E) is a dual
2-SuperHyperDefensive SuperHyperAlliance;
(7t) ifVa € S, |Ns(a) NV \ S| =0, then NSHG : (V, E) is an 2-SuperHyperDefensive
SuperHyperAlliance;

(i) ifYae V\S, [Ns(a)NV\S| =0, then NSHG : (V,E) is a dual
2-SuperHyperDefensive SuperHyperAlliance.

Proof. (). Suppose NSHG : (V, E) is a[an] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph which is SuperHyperCycle. Then
vVt e S, |[Ns(t)NS|—|Ns(#) N (V\S) <2—0;
Vte S, INs(t)NS| —|Ns(t)N(V\S)| <2-0=2;
YVt e S, |Ns(t)NS|—|Ns(t) N (V\9) < 2.
Thus S is an 2-SuperHyperDefensive SuperHyperAlliance.
(#4). Suppose NSHG : (V, E) is a[an] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph which is SuperHyperCycle. Then
Vte V\S, INs(t)NS|— |Ns(t)Nn(V\S)| >2-0;
Vte VS, INs@)NS|—|Ns(t)N(V\S) >2-0=2;
Vte V\S, INs(t)NS|— |Ns(t)N(V\S)| > 2.
Thus S is a dual 2-SuperHyperDefensive SuperHyperAlliance.
(#it). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph which is SuperHyperCycle. Then
vVt e S, |[Ns(t)NS|—|Ns(t) N (V\S) <2-—0;
Vte S, INs(t)NS| —|Ns(t)N(V\S)| <2-0=2
Vte S, INs(t)NS| —|Ns(t)N(V\9)| <2.
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Thus S is an 2-SuperHyperDefensive SuperHyperAlliance.
(iv). Suppose NSHG : (V, E) is alan] [r-]SuperHyperUniform-strong-neutrosophic
SuperHyperGraph which is SuperHyperCycle. Then

VEe VS, IN(E)N S| — INs(t)n (V\ S)| >2—0;
VEe VS, [N,()NS|— [Ny N (V\S)>2-0=2;
Vie VS, [Ny(t)N S| — [Ns(t) N (V\ S) > 2.

Thus S is a dual 2-SuperHyperDefensive SuperHyperAlliance. O

8 Applications in Cancer’s Recognitions

The cancer is the disease but the model is going to figure out what’s going on this
phenomenon. The special case of this disease is considered and as the consequences of
the model, some parameters are used. The cells are under attack of this disease but the
moves of the cancer in the special region are the matter of mind. The recognition of the
cancer could help to find some treatments for this disease.

In the following, some steps are devised on this disease.

Step 1. (Definition) The recognition of the cancer in the long-term function.

Step 2. (Issue) The specific region has been assigned by the model [it’s called
SuperHyperGraph| and the long cycle of the move from the cancer is identified by
this research. Sometimes the move of the cancer hasn’t be easily identified since
there are some determinacy, indeterminacy and neutrality about the moves and
the effects of the cancer on that region; this event leads us to choose another
model [it’s said to be neutrosophic SuperHyperGraph] to have convenient
perception on what’s happened and what’s done.

Step 3. (Model) There are some specific models, which are well-known and they’ve
got the names, and some general models. The moves and the traces of the cancer
on the complex tracks and between complicated groups of cells could be fantasized
by a neutrosophic SuperHyperPath(-/SuperHyperCycle, SuperHyperStar,
SuperHyperBipartite, SuperHyperMultipartite, SuperHyperWheel). The aim is to
find either the SuperHyperDefensive SuperHyperAlliances or the neutrosophic
SuperHyperDefensive SuperHyperAlliances in those neutrosophic
SuperHyperModels.

8.1 Case 1: The Initial Steps Toward
SuperHyperBipartite as SuperHyperModel

Step 4. (Solution) In the Figure (33), the SuperHyperBipartite is highlighted and
featured.
By using the Figure (33) and the Table (10), the neutrosophic
SuperHyperBipartite is obtained.

8.2 Case 2: The Increasing Steps Toward
SuperHyperMultipartite as SuperHyperModel

Step 4. (Solution) In the Figure (34), the SuperHyperMultipartite is highlighted and
featured.
By using the Figure (34) and the Table (11), the neutrosophic
SuperHyperMultipartite is obtained.
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Figure 33. A SuperHyperBipartite Associated to the Notions of SuperHyperDefensive
SuperHyperAlliances

Table 10. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHyper-
Edges Belong to The Neutrosophic SuperHyperBipartite

The Values of The Vertices The Number of Position in Alphabet

The Values of The Super Vertices The Minimum Values of Its Vertices

The Values of The Edges The Minimum Values of Its Vertices

The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

Figure 34. A SuperHyperMultipartite Associated to the Notions of SuperHyperDefen-
sive SuperHyperAlliances
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Table 11. The Values of Vertices, SuperVertices, Edges, HyperEdges, and SuperHyper-
Edges Belong to The Neutrosophic SuperHyperMultipartite

The Values of The Vertices The Number of Position in Alphabet

The Values of The SuperVertices The Minimum Values of Its Vertices
The Values of The Edges The Minimum Values of Its Vertices

The Values of The HyperEdges The Minimum Values of Its Vertices
The Values of The SuperHyperEdges | The Minimum Values of Its Endpoints

9 Open Problems

In what follows, some “problems” and some “questions” are proposed.

The SuperHyperDefensive SuperHyperAlliances and the neutrosophic
SuperHyperDefensive SuperHyperAlliances are defined on a real-world application,
titled “Cancer’s Recognitions”.

Question 9.1. Which the else SuperHyperModels could be defined based on Cancer’s
recognitions?

Question 9.2. Are there some SuperHyperNotions related to SuperHyperDefensive
SuperHyperAlliances and the neutrosophic SuperHyperDefensive SuperHyperAlliances?

Question 9.3. Are there some Algorithms to be defined on the SuperHyperModels to
compute them?

Question 9.4. Which the SuperHyperNotions are related to beyond the
SuperHyperDefensive SuperHyperAlliances and the neutrosophic SuperHyperDefensive
SuperHyperAlliances?

Problem 9.5. The SuperHyperDefensive SuperHyperAlliances and the neutrosophic
SuperHyperDefensive SuperHyperAlliances do a SuperHyperModel for the Cancer’s
recognitions and they’re based on SuperHyperDefensive SuperHyperAlliances, are there
else?

Problem 9.6. Which the fundamental SuperHyperNumbers are related to these
SuperHyper Numbers types-results?

Problem 9.7. What’s the independent research based on Cancer’s recognitions
concerning the multiple types of SuperHyperNotions?

10 Conclusion and Closing Remarks

In this section, concluding remarks and closing remarks are represented. The drawbacks
of this research are illustrated. Some benefits and some advantages of this research are
highlighted.

This research uses some approaches to make neutrosophic SuperHyperGraphs more
understandable. In this endeavor, two SuperHyperNotions are defined on the
SuperHyperDefensive SuperHyperAlliances. For that sake in the second definition, the
main definition of the neutrosophic SuperHyperGraph is redefined on the position of the
alphabets. Based on the new definition for the neutrosophic SuperHyperGraph, the new
SuperHyperNotion, neutrosophic SuperHyperDefensive SuperHyperAlliances, finds the
convenient background to implement some results based on that. Some
SuperHyperClasses and some neutrosophic SuperHyperClasses are the cases of this
research on the modeling of the regions where are under the attacks of the cancer to
recognize this disease as it’s mentioned on the title “Cancer’s Recognitions”. To
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formalize the instances on the SuperHyperNotion, SuperHyperDefensive
SuperHyperAlliances, the new SuperHyperClasses and SuperHyperClasses, are
introduced. Some general results are gathered in the section on the
SuperHyperDefensive SuperHyperAlliances and the neutrosophic SuperHyperDefensive
SuperHyperAlliances. The clarifications, instances and literature reviews have taken the
whole way through. In this research, the literature reviews have fulfilled the lines
containing the notions and the results. The SuperHyperGraph and neutrosophic
SuperHyperGraph are the SuperHyperModels on the “Cancer’s Recognitions” and both
bases are the background of this research. Sometimes the cancer has been happened on
the region, full of cells, groups of cells and embedded styles. In this segment, the
SuperHyperModel proposes some SuperHyperNotions based on the connectivities of the
moves of the cancer in the longest and strongest styles with the formation of the design
and the architecture are formally called “SuperHyperDefensive SuperHyperAlliances” in
the themes of jargons and buzzwords. The prefix “SuperHyper” refers to the theme of
the embedded styles to figure out the background for the SuperHyperNotions. In the

Table 12. A Brief Overview about Advantages and Limitations of this Research
Advantages Limitations
1. Redefining Neutrosophic SuperHyperGraph 1. General Results

2. SuperHyperDefensive SuperHyperAlliances
3. Neutrosophic SuperHyperDefensive SuperHyperAlliances | 2. Other SuperHyperNumbe

4. Modeling of Cancer’s Recognitions

5. SuperHyperClasses 3. SuperHyperFamilies

Table (12), some limitations and advantages of this research are pointed out.
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