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Abstract

In this research article, the notions of Super Hyper Dominating and Super Hyper Resolving are defined in the setting
of neutrosophic Super Hyper Graphs. Some ideas are introduced on both notions of Super Hyper Dominating and
Super Hyper Resolving, simultaneously and as the same with each other. Some neutrosophic Super Hyper Classes are
defined based on the notion, Super Hyper Resolving. The terms of duality, totality, perfectness, connectedness, and
stable, are added to basic framework and initial notions, Super Hyper Dominating and Super Hyper Resolving but
the concentration is on the “perfectness” to figure out what'’s going on when for all targeted Super Hyper Vertices,
there's only one Super Hyper Vertex in the intended set. There are some instances and some clarifications to make
sense about what's happened and what's done in the starting definitions. The key point is about the minimum sets.
There are some questions and some problems to be taken as some avenues to pursue this study and this research. A
basic familiarity with Super Hyper Graph theory and neutrosophic Super Hyper Graph theory is proposed.

Keywords: Super Hyper Dominating, Super Hyper Resolving, Super Hyper Graphs, Neutrosophic Super Hyper Graphs, Neutrosophic

Super Hyper Classes.
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Background

There are some studies covering the topic of this research. In what
follows, there are some discussion and literature reviews about
them. First article is titled “properties of Super Hyper Graph and
neutrosophic Super Hyper Graph” by Henry Garrett [1]. It’s first
step toward the study on neutrosophic Super Hyper Graphs. This
research article is published on the journal “Neutrosophic Sets and
Systems” in issue 49 and the pages 531-561. In this research arti-
cle, different types of notions like dominating, resolving, coloring,
Eulerian (Hamiltonian) neutrosophic path, n-Eulerian (Hamilto-
nian) neutrosophic path, zero forcing number, zero forcing neu-
trosophic- number, independent number, independent neurosoph-
ic-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 neutrosoph-
ic-number, global- offensive alliance, t-offensive alliance, t-de-
fensive alliance, t-powerful alliance, and global-powerful alliance

are defined in Super Hyper Graph and neutrosophic Super Hyper
Graph. Some Classes of Super Hyper Graph and Neutrosophic
Super Hyper Graph are cases of study. Some results are applied
in family of Super Hyper Graph and neutrosophic Super Hyper
Graph. Thus, this research article has concentrated on the vast no-
tions and introducing the majority of notions.

The seminal paper and groundbreaking article are titled “neutro-
sophic co-degree and neutrosophic degree alongside chromatic
numbers in the setting of some classes related to neutrosophic Hy-
per Graphs” by Henry Garrett [2]. In this research article, a novel
approach is implemented on Super Hyper Graph and neutrosophic
Super Hyper Graph based on general forms without using neutro-
sophic classes of neutrosophic Super Hyper Graph. It’s published
in prestigious and fancy journal is entitled “Journal of Current
Trends in Computer Science Research (JCTCSR)” with abbrevia-
tion “J Curr Trends Comp Sci Res” in volume 1 and issue 1 with
pages 06-14. The research article studies deeply with choosing
neutrosophic Hyper Graphs instead of neutrosophic Super Hyper
Graph. It’s the breakthrough toward independent results based on
initial background.
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In two articles are titled “Initial Material of Neutrosophic Prelimi-
naries to Study Some Neutrosophic Notions Based on Neutrosoph-
ic Super HyperEdge (NSHE) in Neutrosophic Super Hyper Graph
(NSHG)” by Henry Garrett and “Basic Neutrosophic Notions
Concerning Super Hyper Dominating and Neutrosophic Super
Hyper Resolving in Super Hyper Graph” by Henry Garrett, there
are some efforts to formalize the basic notions about neutrosophic
Super Hyper Graph and Super Hyper Graph [3, 4].

Some studies and researches about neutrosophic graphs, are pro-
posed as book by Henry Garrett which is indexed by Google Schol-
ar and has more than 1850 readers in Scribd [5]. It’s titled “Beyond
Neutrosophic Graphs” and published by Ohio: E-publishing: Ed-
ucational 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 neutrosoph-
ic Super Hyper Graph theory.

Also, some studies and researches about neutrosophic graphs,
are proposed as book in by Henry Garrett which is indexed by
Google Scholar and has more than 2534 readers in Scribd [6]. It’s
titled “Neutrosophic Duality” and published by Florida: GLOB-
AL KNOWLEDGE - Publishing House 848 Brickell Ave Ste 950
Miami, Florida 33131 United States. This research book presents
different types of notions Super Hyper Resolving and Super Hyper
Dominating in the setting of duality in neutrosophic graph theory
and neutrosophic Super Hyper Graph theory. This research book
has scrutiny on the complement of the intended set and the in-
tended 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.

Motivation and Contributions
In this study, there’s an idea which could be considered as a mo-
tivation.

Question 1.1. How to define a set of Super Hyper Vertices such
that its Super Hyper Vertices either “connect” to all other Super
Hyper Vertices or “separate” all other couple of Super Hyper Ver-
tices?

It’s motivation to find notions to use in this dense model is titled
“neutrosophic Super Hyper Graphs”. The new notions, Super Hy-
per Resolving and Super Hyper Dominating, are applied in this set-
ting. Different versions of these notions are introduced and studied
like perfect, dual, connected, stable and total. How to figure out
these notions lead us to get more results and to introduce neutro-
sophic classes of neutrosophic Super Hyper Graphs. The connec-
tions amid Super Hyper Vertices motivates us to find minimum
set such that this set only contains Super Hyper Vertices and it has
some elements connecting to other elements outside of this set.
Another motivation is the key term “separation”. Separating Super
Hyper Vertices from each other to distinguish amid them. It leads
us to new measurement acting on the number of connections be-
tween Super Hyper Vertices. Thus, these ideas are the motivations

to start this study. Minimum set concludes the discussion in every
direction. Also, there are some avenues to extend these notions.

The framework of this study is as follows. In the beginning, I
introduce basic definitions to clarify about preliminaries. In the
subsection “Preliminaries”, new notions of neutrosophic Super
Hyper Graphs, perfect, dual, connected, stable, total, Super Hy-
per Resolving, and Super Hyper Dominating are defined for intro-
duced results and used classes. In the section “The Setting of The
Neutrosophic Super Hyper Dominating”, new notions are clarified
and there are more instances to make more senses about the new
ideas. In the section “The Setting of Maximum Number of The
Neutrosophic Stable Perfect”, the notion of stable is applied on
the notion, perfect. The maximum number is the matter of minds
and there is sufficient clarifications. In the section “The Setting of
Maximum Number of The Neutrosophic Dual Perfect”, the notion
of dual is applied on the notion, perfect. The maximum number
is intended and there are many examples and illustrations. There
are other sections like “The Setting of Minimum Number of The
Neutrosophic Notions”, “The Setting of Minimum Number of The
Neutrosophic Total Perfect”, “The Setting of Minimum Number
of The Neutrosophic Connected Perfect”, “The Setting of The
Neutrosophic Super Hyper Resolving”,“Some Results on Neu-
trosophic Classes Via Minimum Super Hyper DominatingSet”,
“Minimum Super Hyper Dominating Set and Minimum Perfect
Super Hyper DominatingSet”, “Applications in GameTheory”,
“Open Problems”, “Conclusion and Closing Remarks”. In the sec-
tion “Applications in Game Theory”, two applications are posed.
In the section “Open Problems”, some problems and questions for
further studies are proposed. In the section “Conclusion and Clos-
ing Remarks”, gentle discussion about results and applications
is featured. In the section “Conclusion and Closing Remarks”, a
brief overview concerning advantages and limitations of this study
alongside conclusions is formed.

Preliminaries

In this subsection, basic material which is used in this article, is
presented. Also, new ideas and their clarifications are elicited.
Definition 1.2 (Neutrosophic Set). (Definition 2.1, p.87) [7].

Let X be a space of points (objects) with generic elements in X de-
noted by x; then the neutrosophic set A (NS A) is an object having
the form

A={<x:T(x), 1,(x), F(x) > x €X}

where the functions 7, I, F: X —] —0,1+ [ define respectively a
truth-membership function, an indeterminacy-membership func-
tion, and a falsity-membership function of the element x € X to
the set A with the condition

0-=<T,(x) +1,(x) + F,(x) <3+

The functions TA(x), IA(x) and FA(x) are real standard or nonstan-
dard subsets of ] —0,1+[.

Definition 1.3 (Single Valued Neutrosophic Set). (Definition 6,

p-2) [8].
Let X be a space of points (objects) with generic elements in X
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denoted by x. A single valued neutrosophic set 4 (SVNS A) is
characterized by truth-membership function 7' (x), an indetermina-
cy-membership function / (x), and a falsity-membership function
F(x). For each point x in X, 7 (x), [ (x), F,(x) . [0,1]. ASVNS A
can be written as

A={<x:T(x),1,(x), F(x)> x€X}.

Definition 1.4. The degree of truth-membership, indetermina-
cy-membership and falsity-membership of the subset X € A of the
single valued neutrosophic set

A={<x:T(x), 1), F(x)> x €X}:

71{()0 =min [T, i), T, (v,.)]vl,,vjEX,

IA(X) =min [I, (v), I (V,')]vajeX’

and F,(X) = min [F, (v), F, (vj)]vi,vjEX.

Definition 1.5. The support of X c A of the single valued neutro-
sophic set

A={<x:T,(x), 1,(x), F,(x) >, x € X}:

supp(X) = {x € X: T,(x), 1 (x), F,(x) > 0}.

Definition 1.6 (Neutrosophic Super Hyper Graph (NSHQG)). (Defi-
nition 3, p.291) [9].

Assume V' 0 is a given set. A neutrosophic Super Hyper Graph
(NSHG) S is an ordered pair

S=(V, E), where

(i) V=1V, V...,V } afinite set of finite single valued neutrosoph-
ic subsets of V-

() V={WV, T, 0),1,0(V), F,0V)):T,0V),1,0(V),F,60(V)=
0}, (i=1,2,..,n);

(i) £= {E, E,,...,E '} afinite set of finite single valued neutro-
sophic subsets of V'

v) V.6=0,(i=1,2,..,n);

(vi) E /6= 9,(10=1,2,..n";

(vii) X osupp(V)=V,(i=1,2,...,n);
(viii)  XZ'supp (E)=V, ([ =12,..,n";
(ix) and the following conditions hold:

T, (E)<min[T,'(V),T,'(V)IV,VEE],

1) (E) <min [1,'(V).L,'(V)IV,VE E],

and F,) (E)) <min[F,'(V).F,'(V)]V,V €EE!

where i' =1, 2,...,n.

Here the neutrosophic Super Hyper Edges (NSHE) E! and the
neutrosophic Super Hyper Vertices (NSHV) ¥, are single valued
neutrosophic sets. 7, '(V),[,'(V), and F, '(V) denote the degree of
truth-membership, the degree of indeterminacy-membership and
the degree of falsity-membership the neutrosophic ~ Super Hy-
per Vertex (NSHV) V; to the neutrosophic Super Hyper Vertex
(NSHV) V. T, (E)); 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 Super Hyp-
erEdge (NSHE) E!' to the neutrosophic Super HyperEdge (NSHE)
E. Thus, the ii0th element of the incidence matrix of neutrosophic
Super Hyper Graph (NSHG) are of the form (V, T, (E)), I, (E)),
F,(E)), the sets V and E are crisp sets.

Definition 1.7 (Characterization of the Neutrosophic Super Hyper
Graph (NSHG)).
(Section 4, pp.291-292) [9].

Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair S = (V] E).

The neutrosophic Super Hyper Edges (NSHE) E; and the neutro-
sophic Super Hyper Vertices (NSHV) V, of neutrosophic Super
Hyper Graph (NSHG) S = (¥, E) could be characterized as fol-
low-up items.

(1) If|V] =1, then V is called vertex;

(i1) if |[V] > 1, then ¥ is called Super Vertex;

(iii) if for all Vs are incident in £/, [V] = 1, and |E|| = 2, then
Ei0 is called edge;

(iv) if for all Vis are incident in £/, |[V] = 1, and |E | > 2, then
E | is called HyperEdge;

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

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

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

Definition 1.8 (t-norm). (Definition 5.1.1, pp.82-83) [10].
A binary operation @: [0,1] x [0,1] — [0,1] is a t-norm if it satis-
fies the following 147 for x, y, z, w € [0,1]:

(i) 1Q®x=x
(ii) xQy=yQux
(iii) QORI =(xQy Qz

(iv) Ifw<xandy<zthenw®y<xQ z

Definition 1.9. The degree of truth-membership, indetermina-
cy-membership and falsity-membership of the subset X © 4 of the
single valued neutrosophic set

A={<x:T(x), 1 (x), F,(x) >, x € X} (withrespectto t-norm 7 ):
T, =T, [T().T,(v)]vvEX,

norm

IA(‘X) = Tnorm[]A(vi)’IA (Vi)]Vi’ VjEX and F;l(‘X) = Tnarm[F;l (vi)’F;l(Vj)]Vi’ v

EX
j

Definition 1.10. The support of X € 4 of the single valued neu-
trosophic set

A={<x:T,x)1,x).F(x) >x€X}:

supp(X) = {x € X T(x), 1,(x), F,(x) > 0}.

Definition 1.11. (General Forms of Neutrosophic Super Hyper
Graph (NSHQ)).

Assume V' is a given set. A neutrosophic Super Hyper Graph
(NSHG) S is an ordered pair

S=(V, E), where

(i) V=1{V,V,..V } afinite set of finite single valued neutrosophic
subsets of V',

G) V= A0, T, )1, (), D) T, ), 1,0, B 0)
>0}, (i =1, 2,...,n);
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(i) E={E,E,..E} afinite set of finite single valued neu-
trosophic subsets of V';
(v)  E={E,T, (E)
(E))=0},('=1,2,..1;
) Vie=0,(i=1,2,..,n);

L) (EN, F,)(EN): T, (E), 1, (E), F,

(vi) E'6=0,0(=1,2,..,1");
(vii) Zosupp V)=V, (i=1,2,..,n);
(viii) X supp (E) =V, ([i'=1,2,..,10).

Here the neutrosophic Super Hyper Edges (NSHE) E! and the neu-
trosophic 166 Super Hyper Vertices (NSHV) Vj are smgle valued
neutrosophic sets. 7, '(V), I, '(V), 167 and F,'(V) denote the de-
gree of truth-membership, the degree of 168 indeterminacy-mem-
bership and the degree of falsity-membership the neutrosophic
Super Hyper Vertex (NSHV) V to the neutrosophic Super Hyper
Vertex (NSHV) V., and) denote the degree of truth-membership,
the degree of indeterminacy-membership and the degree of falsi-
ty-membership of the neutrosophic Super HyperEdge (NSHE)
Ei0 to the neutrosophic Super HyperEdge (NSHE) E. Thus, the
110th element of the incidence matrix of neutrosophic Super Hyper
Graph (NSHG) are of the form (V; T, (E)); I, (E)); F, (E])),the
sets V and E are crisp sets.

Definition 1.12 (Characterization of the Neutrosophic Super Hy-
per Graph (NSHQG)).

(Section 4, pp.291-292) [9].

Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair S= (V] E).

The neutrosophic Super Hyper Edges (NSHE) £ and the neutro-
sophic Super Hyper Vertices (NSHV) V, of neutrosophic Super
Hyper Graph (NSHG)

could be characterized as follow-up items.

@) If |[V] = 1, then V is called vertex;

(i1) if [V/| = 1, then V is called Super Vertex;

(iii) if for all Vis are incident in £/, [V] = 1, and |E]|
Eis called edge;

(iv) if for all Vs are incident in £/, |[V| = 1, and |E]| > 2, then
Ei0 is called HyperEdge;

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

(vi) if there’s a V}is incident in £/ such that [V| > 1, and |E]'| >
2, then E is called Super HyperEdge.

=2, then

Definition 1.13. (Neutrosophic Super Hyper Dominating).
Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair S = (V, E)

Let D be a set of neutrosophic Super Hyper Vertices (NSHV) [a
Super Hyper Vertex alongside triple pair of its values is called neu-
trosophic Super Hyper Vertex (NSHV).]. If for every neutrosophic
Super Hyper Vertex (NSHV) N in V' \ D, there’s at least a neutro-
sophic Super Hyper Vertex (NSHV) D, in D such that N,D, is in a
neutrosophic Super HyperEdge (NSHE) is neutrosophic then the
set of neutrosophic Super Hyper Vertices (NSHV) S is called neu-
trosophic Super Hyper Dominating set. The minimum neutrosoph-

ic cardinality between all neutrosophic Super Hyper Dominating
sets is called neutrosophic Super Hyper Dominating number and
it’s denoted by D(INSHG) where (neutrosophic cardinality of the
single valued neutrosophic set

A={<x:T(x),I(x), F(x)> x€X}\

\AIT=X[T, (v). T, (v)]v,vEA,

Al =X[1,(v) I, (v,)]v vEA

|A|F =X [F, (v), F (v,)]v yEA and

Al = X [1AIT, (411, 14F].

Definition 1.14. (Neutrosophic Dual Super Hyper Dominating).
Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair Let D be a set of neutrosophic Super Hyper Vertices
(NSHV) [a Super Hyper Vertex alongside triple pair of its values
is called neutrosophic Super Hyper Vertex (NSHV).]. If for ev-
ery neutrosophic Super Hyper Vertex (NSHV) Di in D, there’s at
least a neutrosophic Super Hyper Vertex (NSHV) N in V\ D, such
that N,Di is in a neutrosophic Super HyperEdge (NSHE) is neutro-
sophic then the set of neutrosophic Super Hyper Vertices (NSHV)
S is called neutrosophic dual Super Hyper Dominating set. The
minimum neutrosophic cardinality between all neutrosophic Super
Hyper Dominating sets is called neutrosophic dual Super Hyper
Dominating number and it’s denoted by D(NSHG) where neutro-
sophic cardinality of the single valued neutrosophic set
A={<x:T(x),I(x), F(x)> x€X}\

\AIT=X[T, (v). T, (v)]v,v€A,

Al =X[1,(v) I, (v,)]v vEA

|A|F =X [F, (v), F (v,)]v yEA and

| =X [|A|T. |4|1, \AIF]

Definition 1.15. (Neutrosophic Perfect Super Hyper Dominating).
Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair Let D be a set of neutrosophic Super Hyper Vertices
(NSHV) [a Super Hyper Vertex alongside triple pair of its values
is called neutrosophic Super Hyper Vertex (NSHV).]. If for every
neutrosophic Super Hyper Vertex (NSHV) N in V\ D, there’s only
one neutrosophic Super Hyper Vertex (NSHV) Di in D such that
N, Di is in a neutrosophic Super HyperEdge (NSHE) is neutro-
sophic then the set of neutrosophic Super Hyper Vertices (NSHV)
S is called neutrosophic perfect Super Hyper Dominating set. The
minimum neutrosophic cardinality between all neutrosophic Super
Hyper Dominating sets is called neutrosophic perfect Super Hyper
Dominating number and it’s denoted by D(NSHG) where neutro-
sophic cardinality of the single valued neutrosophic set
A={<x:TMx)I(x)F(x) >x€X

\AIT=X[T, (v). T, (v)]v,v€EA,

Al =X[1,(v) I, (v,)]v vEA

|A|F =X [F, (v), F (v,)]v yEA and

|| = X[|4|T|A|L, IAIF]

Definition 1.16. (Neutrosophic Total Super Hyper Dominating).

Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair Let D be a set of neutrosophic Super Hyper Vertices
(NSHV) [a Super Hyper Vertex alongside triple pair of its values
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is called neutrosophic Super Hyper Vertex (NSHV).]. If for every
neutrosophic Super Hyper Vertex (NSHV) N in V, there’s at least
a neutrosophic Super Hyper Vertex (NSHV) D, in D such that N,
D, is in a neutrosophic Super HyperEdge (NSHE) is neutrosophic
then the set of neutrosophic Super Hyper Vertices (NSHV) S is
called neutrosophictotal Super Hyper Dominating set. The min-
imum neutrosophic cardinality between all neutrosophic Super
Hyper Dominating sets is called neutrosophictotal Super Hyper
Dominating number and it’s denoted by D(NSHG) where neutro-
sophic cardinality of the single valued neutrosophic set
A={<x:T(x), I(x), F(x)> x€X}\
\AIT=X[T, (v), T, (v)]v,v€A,

Al =X[1,(v) I, (v,)]v vEA

|A|F =X [F, (v), F (v,)]v vEA and |A| = X[14|T,|A|L |A|F].
Definition 1.17. (Neutrosophic Super Hyper Resolving).

Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair. Let R be a set of neutrosophic Super Hyper Vertices
(NSHV) [a Super Hyper Vertex alongside triple pair of its values
is called neutrosophic Super Hyper Vertex (NSHV).]. If for every
neutrosophic Super Hyper Vertices (NSHV) N and NO in V \ R,
there’s at least a neutrosophic Super Hyper Vertex (NSHV) Ri in
R such that N and N' are neutrosophic resolved by R, then the
set of neutrosophic Super Hyper Vertices (NSHV) S is called neu-
trosophicSuper Hyper Resolving set. The minimum neutrosophic
cardinality between all neutrosophic Super Hyper Resolving sets
is called neutrosophic Super Hyper Resolving number and it’s de-
noted by R(INSHG) where neutrosophic cardinality of the single
valued neutrosophic set

A={<x:TMx).I(x)Fx) >x€X

|A|T = X[T,(v), T,0v)]v, VIEA,

|41 = X]1, (vt)l(v,)]v VEA,

|[A|F = X[F,(v), F(v,)]v vEA and

|| = X[|A|T|A|L|A|F].

Definition 1.18. (Neutrosophic Dual Super Hyper Resolving).
Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair

Let R be a set of neutrosophic Super Hyper Vertices (NSHV) [a
Super Hyper Vertex alongside triple pair of its values is called neu-
trosophic Super Hyper Vertex (NSHV).]. If for every neutrosophic
Super Hyper Vertices (NSHV) R, and R, in R, there’s at least a
neutrosophic Super Hyper Vertex (NSHV) in V \ R such that
R, and R, are neutrosophic resolved by Ri, then the set of neutro-
SOpth Super Hyper Vertices (NSHV) S is called neutrosophic dual
Super Hyper Resolving set. The minimum neutrosophic cardinal-
ity between all neutrosophic Super Hyper Resolving sets is called
neutrosophicdual Super Hyper Resolving number and it’s denoted
by R(NSHG) where neutrosophic cardinality of the single valued
neutrosophic set

A={<x:Tx).1,x)F () >x€X:

|A|T = X[T, (v), T(v,)]v VEA,

|41 = X]1, (vt)l(v,)]v VEA

|[A|F = X[F,(v), F(v,)]v vEA and

|| = X[|A|T|A|L|A|F].

Definition 1.19. (Neutrosophic Perfect Super Hyper Resolving).
Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair.

Let R be a set of neutrosophic Super Hyper Vertices (NSHV) [a
Super Hyper Vertex alongside triple pair of its values is called
neutrosophic Super Hyper Vertex (NSHV).]. If for every neutro-
sophic Super Hyper Vertices (NSHV) N and NO in V \ R, there’s
only one neutrosophic Super Hyper Vertex (NSHV) R, in R such
that N and V' are neutrosophic resolved by R, then the set of neu-
trosophic Super Hyper Vertices (NSHV) S is called neutrosophic
perfect Super Hyper Resolving set. The minimum neutrosophic
cardinality between all neutrosophic Super Hyper Resolving sets
is called neutrosophic perfect Super Hyper Resolving number and
it’s denoted by R(INSHG) where neutrosophic cardinality of the
single valued neutrosophic set
A={<x:T(x),[(x), F(x)> x€X}\
|A|T = X[T,(v), T(v,)]v VEA,

|41 = X[, (vt)l(v,)]v VEA

|A|F = X[F,(v), F(v,)]v vEA and |A| = X[|A|T|A|L|A|F].
Definition 1.20. (Neutrosophic Total Super Hyper Resolving).
Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair.

Let R be a set of neutrosophic Super Hyper Vertices (NSHV) [a
Super Hyper Vertex alongside triple pair of its values is called neu-
trosophic Super Hyper Vertex (NSHV).]. If for every neutrosophic
Super Hyper Vertices (NSHV) N and N’ in V, there’s at least a
neutrosophic Super Hyper Vertex (NSHV) R in R such that N and
N' are neutrosophic resolved by Ri, then the set of neutrosophic
Super Hyper Vertices (NSHV) S is called neutrosophic total Super
Hyper Resolving set. The minimum neutrosophic cardinality be-
tween all neutrosophic Super Hyper Resolving sets is called neu-
trosophic total Super Hyper Resolving number and it’s denoted
by R(NSHG) where neutrosophic cardinality of the single valued
neutrosophic set

A={<x:T(x),[(x), F(x)> x€X}\:

|A|T = X[T, (v), T(v,)]v VEA,

|41 = X[, (vt)l(v,)]v VEA

|A|F = X[F,(v), F(v,)]v vEA and

|| = X[|A|T|A|L|A|F].

Definition 1.21. (Neutrosophic Stable and Neutrosophic Connect-
ed).

Assume a neutrosophic Super Hyper Graph (NSHG) S is an or-
dered pair S = (V, E)

Let Z be a set of neutrosophic Super Hyper Vertices (NSHV) [a
Super Hyper Vertex alongside triple pair of its values is called neu-
trosophic Super Hyper Vertex (NSHV).].

Then Z is called

(i) stable if for every two neutrosophic Super Hyper Vertices
(NSHV) in Z, there’s no Super HyperPaths amid them,;

(i1) connected if for every two neutrosophic Super Hyper Vertices
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(NSHV) in Z, there’s at least one Super HyperPath amid them.
Thus, Z is called

(1) stable (k-number/dual/perfect/total)

(Super Hyper Resolving/Super Hyper Dominating) set if Z is
(k-number/dual/perfect/total) (Super Hyper Resolving/Super Hy-
per Dominating)

set and stable;

(i1) connected (k-number/dual/perfect/total)

(Super Hyper Resolving/Super Hyper Dominating) set if Z is
(k-number/dual/perfect/total) (Super Hyper Resolving/Super Hy-
per Dominating) set and connected.

A number N is called

(1) stable (k-number/dual/perfect/total)

(Super Hyper Resolving/Super Hyper Dominating) number if its
corresponded set Z is (k-number/dual/perfect/total)

(Super Hyper Resolving/Super Hyper Dominating) set and stable;
(i1) connected (k-number/dual/perfect/total)

(Super Hyper Resolving/Super Hyper Dominating) number if its
corresponded set Z is (k-number/dual/perfect/total)

(Super Hyper Resolving/Super Hyper Dominating) set and con-
nected.

Thus, Z is called

(i) (-/stable/connected) (-/dual/total) perfect

(Super Hyper Resolving/Super Hyper Dominating) set if Z is
(-/stable/connected) (-/dual/total) perfect

(Super Hyper Resolving/Super Hyper Dominating) set.

A number N is called

(1) (-/stable/connected) (-/dual/total) perfect (Super Hyper Resolv-
ing/Super Hyper Dominating) number if its

corresponded set Z is -/stable/connected) (-/dual/total) perfect
(Super Hyper Resolving/Super Hyper Dominating) set.

The Setting of The Neutrosophic Super Hyper Dominating
The Definitions of the terms in this section are referred by the pre-
vious chapter.
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Figure 1: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (2.1)

Example 2.1. In Figure (1), the Super Hyper Graph is highlighted
and featured. The sets, {4, B, C, D, E, FE G, H I, J K, L, M, N,
Oy, {V,V,V,, V.}, {E}, {E,}, and {E,, E,} are the sets of verti-
ces, SuperVertices, edges, Hyper Edges, and Super Hyper Edges,
respectively. The SuperVertices V1, V2 and V4 Super HyperDom-
inate each other by the Super HyperEdge E4. The Super Vertex
V3 doesn’t Super HyperDominate. The vertices G and J dominate
each other by the edge E. The vertices 4, B, C, D, E, F, G, I, J, K,
L, M, and N HyperDominate each other by the Super HyperEdge
E,. The vertices H and O HyperDominate each other by the Hyp-
erEdge E|. The set of vertices and SuperVertices, {4, H, V, V.} is
minimal Super Hyper Dominating set. The minimum Super Hyper
Dominating number is 17. The sets of vertices and SuperVertices,
which are listed below, are the minimal Super Hyper Dominating
sets corresponded to the minimum Super Hyper Dominating num-
ber which is 17.

(ALY, VLIMAY,VLBHY,VCHY,VILHY, V),
{D.HV ,VAEHV,VINHV VARV, VLIMHV, V.,
{(BHV,V}{CHV,V}{LHV,VIDHV,VLEHRV, V)
{INHV, VA0V, VMOV, V.LIBOV,VLICOV, V)
{LOV,VLID,OV,VIIEOV,VLINOV,V.L{AOV, V),
MOV, VL{BOV,V{COV,VLILOV, VLD OV,V)
{EOV,VLINOV, V.,

By using the Figure (2.1) and the Table (1), the neutrosophic Super
Hyper Graph is

obtained.

There are some points for the vertex A as follows.

(1): The vertex A Super HyperDominates M, I and G by using three
Super Hyper Edges

E,E,and E,.

(i1): The vertex A Super HyperDominates B, J, K, L, and F by us-
ing two Super Hyper Edges E,, and £,

Table 1: The Values of Vertices, SuperVertices, Edges, Hyper-
Edges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (2.1)

The Values of The Vertices The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints
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Table 2: The Values of Vertices, SuperVertices, Edges, HyperEdg-
es, and SuperHy- perEdges Belong to The Neutrosophic SuperHy-
perGraph Mentioned in the Example (2.2)

The Values of The Vertices The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints

(iii): The vertex A Super HyperDominates C, D, E, H, and N by
using one Super HyperEdge £,.

There are some points for the vertex H as follows.

(1): The vertex H Super HyperDominates 4, M, G, and O by using
one Super HyperEdge £

There are some points for the Super Vertex V| as follows.

(i): The Super Vertex V| Super HyperDominates V,, and V, by us-
ing one Super HyperEdge E,.

There are some points for the Super Vertex V, as follows.

(i): The Super Vertex V, Super HyperDominates no Super Vertex.
It’s an isolated

Super Vertex.

In this case, there’s no Super HyperMatching.

With the exception of the isolated Super Vertex and the isolated
vertex, the neutrosophic notion of perfect has no set here. In the
upcoming section, a kind of a neutrosophic Super Hyper Graph
will be featured. This kind is based on one kind of neutrosophic
notions, perfect, total, global, connected, stable, k-number, dual,
and the combinations of them.

Example 2.2. In Figure (2), the Super Hyper Graph is highlighted
and featured. The sets, {4, B, C, D, E, F, G, H I, J K, L, M, N,
Oy, {V,V,,V,, V.}, {E,}, {E, E,}, and {E,} are the sets of verti-
ces, SuperVertices, edges, Hyper Edges, and Super Hyper Edges,
respectively. By using the Figure (2.2) and the Table (2), the neu-
trosophic Super Hyper Graph is obtained.

There are some points for the vertex 4 as follows.

(1): The vertex A Super HyperDominates B, C, D, E, F, G, H, I, J,
K, M, N and O by using one Super HyperEdge E|.

There are some points for the Super Vertex V| as follows.

Figure 2: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (2.2)

(i): The Super Vertex V|, Super HyperDominates V,, and V, by us-
ing one Super HyperEdge E,.

There are some points for the Super Vertex ¥, as follows.

(i1): The Super Vertex V, Super HyperDominates no Super Vertex.
It’s an isolated Super Vertex.

To sum them up, the set of SuperVertices and vertices {4, V|, V.}
is perfect Super Hyper Dominating set. It’s neither of connected,
dual, total and stable Super Hyper Dominating set. In this case,
there’s no Super HyperMatching.

Proposition 2.3. Consider a Super Hyper Graph. If a Super Hyper
Dominating set has either an isolated Super Vertex or an isolated
vertex, then the set isn’t connected, dual, and total.

Proposition 2.4. Consider a Super Hyper Graph. If a Super Hyper
Dominating set has either an isolated Super Vertex or an isolated
vertex but neither all SuperVertices nor all vertices, then the set
isn’t connected, dual, total and stable.

The Example (2.2), presents the obvious case in that, the set is
perfect but neither of connected, dual, total and stable. The relation
between the notion perfect and other notions, namely, connected,
dual, total and stable are illustrated as follows.

Example 2.5. In Figure (3), the Super Hyper Graph is highlighted
and featured. The sets, {4, B, C, D, E, K, H, I, K, L, M, N, O},
V., V, Vi, {E,}, {E,}, {E,}, and {E,} are the sets of vertices,
SuperVertices, loops, edges, Hyper Edges, and Super Hyper Edg-
es, respectively. By using the Figure (2.5) and the Table (3), the
neutrosophic Super Hyper Graph is obtained.

There are some points for the vertex A as follows.
(i): The vertex A Super HyperDominates B, C, D, E, F, H, I, K, L,
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M, N and O by using one Super HyperEdge E4.

Figure 3: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (2.5)

Table 3: The Values of Vertices, SuperVertices, Edges, Hyper-
Edges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (2.5)

The Values of The Vertices The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices

The Values of The HyperEdg- | The Minimum Values of Its

Table 4: The Values of Vertices, SuperVertices, Edges, Hyper
Edges, and Super Hyper Edges Belong to The Neutrosophic

Super Hyper Graph Mentioned in the Example (2.6)

The Values of The Vertices

The Number of Position in
Alphabet

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Values of The Edges

The Minimum Values of Its
Vertices

The Values of The HyperEdg-
es

The Minimum Values of Its
Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints

€S

Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints

There are some points for the Super Vertex V| as follows.

(i): The Super Vertex V|, Super HyperDominates V,, and V, by us-
ing one Super HyperEdge £,.

To sum them up, the set of SuperVertices and vertices {4, V,} is
perfect SuperHyper Dominating set. It’s either of connected, dual,
and total Super Hyper Dominating set but not stable Super Hyper
Dominating set. In this case, there’s only one obvious Super Hy-
perMatching, namely, {E,}.

Example 2.6. In Figure (4), the Super Hyper Graph is highlighted
and featured. The sets, {4, B, C, D, E, K H, I, K, L, M, N, O}, {V,,
V, V., V.}, {E;}, {E, E,}, and {E,, E_} are the sets of vertices,
SuperVertices, loops, SuperEdges, Hyper Edges, and Super Hyper
Edges, respectively. By using the Figure (2.6) and the Table (4),
the neutrosophic Super Hyper Graph is obtained.

In this case, there’s a Super HyperMatching, namely, {E , E,, E_,
E}.

Figure 4: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (2.6)

In the Example (2.6), the Super HyperMatching, namely, {£, E,,
E, E,}, is proper.

The term “proper” is referred to the case where edges, SuperEdg-
es, Hyper Edges, and Super Hyper Edges have no common end-
points with the exception in which the vertices and their SuperVer-
tices could be endpoints for same SuperEdges, Hyper Edges, and
Super Hyper Edges.

Definition 2.7. Assume a neutrosophic Super Hyper Graph.
Then

(i): two vertices are isolated if there’s no edge amid them;

(i1): two vertices are HyperlIsolated if there’s no HyperEdge amid
them,;

(iii): two vertices or SuperVertices are Superlsolated if there’s no
SuperEdge amid them;

(iv): two vertices or SuperVertices are Super Hyperlsolated if
there’s no Super HyperEdge amid them;

(v): a notion holds if the connections amid points are all edges;
(vi): a HyperNotion holds if the set of connections amid points
contains at least one Hyper Edges;

(vii): a SuperNotion holds if the connections amid points are all
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SuperEdges;

(viii): a Super HyperNotion holds if the set of connections amid
points contains at least one Super Hyper Edges;

(ix): If the connections amid vertices and the SuperVertices include
them, count one time then the notion is Super HyperProper;
Assume there’s a point which connects to all other points and
there’s no connection more.

(x): it’s a star if the connections amid points are all edges;

(xi): it’s a HyperStar if the set of connections amid points contains
at least one Hyper Edges;

" M N / o
™ iy .:.
e L H L
L ]
] F ]
® - o G
[ " L™
’ ™ % &
[ “ M
G °
a @ o o '._. .
LAY ‘. . .
L] -'- ; o
T, B @ |
4, [ 3 &
H | -
[ ]
L] 1 r
) - \ Q S .
L ] < ;
. L] 5
. [ \ ® i L) .
3
L] L ] ." o’ o -
- ™ [ I

Figure 5: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (3.1)

Table 5: The Values of Vertices, SuperVertices, Edges, Hyper-
Edges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (3.1)

The Number of Position in
Alphabet

The Values of The Vertices

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Setting of Maximum Number of The Neutrosophic Stable
Perfect

The natural extension is concerned to find minimum number of
neutrosophic notions.

Since the maximum number is always the number of vertices or
neutrosophic number [which could be defined in different ways]
of vertices.

Example 3.1. In Figure (5), the Super Hyper Graph is highlighted
and featured. By using the Figure (3.1) and the Table (5), the neu-
trosophic Super Hyper Graph is

obtained.

In this case, there’s the minimum Super Hyper Dominating, name-
ly, {E, V}.
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Figure 6: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (4.1)

Table 6: The Values of Vertices, SuperVertices, Edges, Hyper-
Edges, and SuperHy- perEdges Belong to The Neutrosophic

The Values of The Edges

The Minimum Values of Its
Vertices

The Values of The HyperEdg-
es

The Minimum Values of Its
Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints

(xii): it’s a SuperStar if the connections amid points are all Super-

Edges;

(xiii): it’s a Super HyperStar if the set of connections amid points
one Super Hyper Edges.

contains at least

A Super HyperStar is illustrated in the Example (3.1).

SuperHyperGraph Mentioned in the Example (4.1)

The Values of The Vertices

The Number of Position in
Alphabet

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Values of The Edges

The Minimum Values of Its
Vertices

The Values of The HyperEdg-
es

The Minimum Values of Its
Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints
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The Setting of Maximum Number of The Neutrosophic Dual
Perfect

Example 4.1. In Figure (6), the Super Hyper Graph is highlighted
and featured. By using the Figure (4.1) and the Table (6), the neu-
trosophic Super Hyper Graph is obtained.

In this case, there’s the maximum dual perfect Super Hyper Dom-
inating set, namely,
Vo Voo Vi Ve Vis Vie Vi V.

11° 132 7142 7 15° T 167 T 17 718

V19’ VZO’ V22}'

Example 4.2. In Figure (7), the Super Hyper Graph is highlighted
and featured. By using the Figure (4.2) and the Table (7), the neu-
trosophic Super Hyper Graph is obtained.

In this case, there’s the maximum dual perfect Super Hyper Dom-
inating set, namely,

{Vl’ Vz’ Va’ V4’ Vs’ V6’ V7’ Vs’ V9’ VlO’ Vu}'
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Figure 8: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (6.1)

Table 8: The Values of Vertices, SuperVertices, Edges, Hyper-
Edges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (6.1)

The Values of The Vertices

The Number of Position in
Alphabet

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Values of The Edges

The Minimum Values of Its
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Figure 7: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (4.2)

Table 7: The Values of Vertices, SuperVertices, Edges, HyperEdg-
es, and SuperHy- perEdges Belong to The Neutrosophic SuperHy-
perGraph Mentioned in the Example (4.2)

The Values of The Vertices

The Number of Position in
Alphabet

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Values of The Edges

The Minimum Values of Its
Vertices

The Values of The HyperEdg-
es

The Minimum Values of Its
Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints

Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints

The Setting of Minimum Number of The Neutrosophic No-
tions

The Setting of Minimum Number of The Neutrosophic Total
Perfect

Since there’s a possibility to have a Super HyperEdge contains
multiple SuperVertices, instead of selecting a Super Vertex, the
section of a Super HyperEdge is substituted in the Definition of Su-
per Hyper Dominating. In the context of perfect, finding unique
Super HyperEdge is only matter.

Example 6.1. In Figure (8), the Super Hyper Graph is highlighted
and featured. By using the Figure (6.1) and the Table (8), the neu-
trosophic Super Hyper Graph is obtained.

In this case, there’s the minimum total perfect Super Hyper Domi-
nating set, namely, {V,,, V., V| }.

Example 6.2. In Figure (9), the Super Hyper Graph is highlighted
and featured. By using the Figure (6.2) and the Table (9), the neu-

trosophic Super Hyper Graph is obtained.

J Math Techniques Comput Math, 2022

Volume 1 | Issue 3 | 251



-®* D
i e F
T Z; - ® P 1
I [ N ] [ ] :
_ s 8
. 2 -. \.-!;_ I L
a’l® R o,
f: ° L Fooog T,
I * . s 53 =
SE et 5% o'e o Q
T - 1N @ \
[ P B LI ot P
P o B i
.... & ) LA 5
e | D, g ke @
o aj #'F; o>® 5 L e0s
. =1 To. Well- @ * ff L
H e L7 .
iy L]
® 0,
4 My (o)
siul) E .
ot J » B H,
: 0 i L e
5 & R M - /
* s -'- I P4
7 N, . e
gy ® p T e
@ (0 e * . B 10
I 5 Pt - & L
5,0, —=2 " | r A , #° M,
..-...... - Y oy - ™
il Y
L H, Ec
T,® F ; L I,
|I L]

Figure 9: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (6.2)

Table 9: The Values of Vertices, SuperVertices, Edges, Hyper-
Edges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (6.2)

Table 10: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (7.1)

The Values of The Vertices The Number of Position in

The Values of The Vertices The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its
erEdges Endpoints
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Figure 10: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating in the Example (7.1)

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints

In this case, there’s the minimum total perfect Super Hyper Domi-
nating set, namely,
ViV Vs Ve Vis Vie Vi V,

122 713° 714 7152 18 T 17 7 18

ViV

20°

V.

The Setting of Minimum Number of The Neutrosophic Con-
nected Perfect

Example 7.1. In Figure (10), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (7.1) and the Table (10), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum connected perfect Super Hyper
Dominating set, namely, {V,, V,, V,,} but neither of minimum
total perfect Super Hyper Dominating set, minimum dual perfect
Super Hyper Dominating set and minimum stable perfect Super

Hyper Dominating set.

The Setting of The Neutrosophic Super Hyper Resolving
The Definitions of the terms in this section are referred by the pre-
vious chapter.
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Figure 11: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.1)
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Table 11: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic

SuperHyperGraph Mentioned in the Example (8.1)

The Values of The Vertices

The Number of Position in
Alphabet

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Values of The Edges

The Minimum Values of Its
Vertices

The Values of The HyperEdg-
es

The Minimum Values of Its
Vertices

The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints

Example 8.1. In Figure (11), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.1) and the Table (11), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set,
namely, {V,, V, V. }. It’s also minimum perfect Super Hyper Re-
solving set, minimum dual, Super Hyper Resolving set and mini-
mum connected Super Hyper Resolving set but not minimum sta-
ble Super Hyper Resolving set.

Example 8.2. In Figure (12), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.2) and the Table (12), the
neutrosophic Super Hyper Graph is obtained.

Table 12: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.2)

The Values of The Vertices

The Number of Position in
Alphabet

Figure 12: A Neutrosophic SuperHyperGraph Associated to the
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Notions of SuperHy- perResolving in the Example (8.2)

Table 13: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic

SuperHyperGraph Mentioned in the Example (8.4)

The Values of The Vertices

The Number of Position in
Alphabet

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Values of The Edges

The Minimum Values of Its
Vertices

The Values of The HyperEdg-
es

The Minimum Values of Its
Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Values of The Edges

The Minimum Values of Its
Vertices

The Values of The HyperEdg-
es

The Minimum Values of Its
Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints

In this case, there’s the minimum Super Hyper Resolving set,
namely, {V,, V,, V,}.

It’s also minimum perfect Super Hyper Resolving set and mini-
mum stable SuperHyper Resolving set.

Example 8.3.

Example 8.4. In Figure (13), the Super Hyper Graph is highlighted
and featured. By using the Figure (8.4) and the Table (13), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set,
namely, {V,, V,, V,}.

It’s also minimum perfect Super Hyper Resolving set and mini-
mum total Super Hyper Resolving set.

Example 8.5. In Figure (24), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.5) and the Table (24), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set,
namely, {V3}. It’s also minimum perfect Super Hyper Resolving
set and minimum total Super Hyper Resolving set. There’s the
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minimum dual Super Hyper Resolving set, namely, {V,, V}.

Example 8.6. In Figure (15), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.6) and the Table (15), the
neutrosophic Super Hyper Graph is obtained.

Figure 13: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.4)
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Figure 14: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.5)

Table 14: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.5)

The Values of The Vertices

The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its

Vertices
The Minimum Values of Its

The Values of The HyperEdg-

es Vertices
The Values of The SuperHyp- | The Minimum Values of Its
erEdges Endpoints
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Figure 15: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.6)

Table 15: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.6)

The Values of The Vertices

The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints
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Figure 16: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.7)

Table 16: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.7)

Table 17: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.8)

The Values of The Vertices

The Number of Position in
Alphabet

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Values of The Edges

The Minimum Values of Its
Vertices

The Values of The HyperEdg-
es

The Minimum Values of Its
Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints

The Number of Position in
Alphabet

The Values of The Vertices

The Values of The SuperVer-
tices

The Minimum Values of Its
Vertices

The Values of The Edges

The Minimum Values of Its

Vertices

The Values of The HyperEdg- | The Minimum Values of Its
es Vertices

The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints

In this case, there’s the minimum Super Hyper Resolving set,
namely, {V5}. It’s also minimum perfect Super Hyper Resolving
set and minimum total Super Hyper Resolving set. There’s the
minimum dual Super Hyper Resolving set, namely, {V, V, V,
V.

Example 8.7. In Figure (16), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.7) and the Table (16), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set,
namely, {VI’ Vs’ V4' V,s’ V7’ Vs’ V9’ V10’ V12’ V13’ V14’ V15’ Vw st’
Vip Vo V- It’s also the minimum dual Super Hyper Resolving
set, namely, {VZ, VoV, V17, sz}"

Example 8.8. In Figure (17), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.8) and the Table (17), the

neutrosophic Super Hyper Graph is obtained.
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Figure 17: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.8)

Table 18: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.9)

The Values of The Vertices

The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints
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In this case, there’s the minimum Super Hyper Resolving set,
namely, {V,, V, V, VoV, Vo Vo Vi Vo Viu Vg Vis Vi Vig

9
V19’ Vzo’ V2I’ sz V24’ ng V,, V., V.

26 27 28} :

It’s also the minimum dual Super Hyper Resolving set, namely,
{Vl’ VZ’ V6’ VI[’ VI'7’ V22}' . . .
Example 8.9. In Figure (18), the Super Hyper Graph is highlighted
and featured. By using the Figure (8.9) and the Table (18), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set,
namely, It’s also the, minimum dual Super Hyper Resolving set,
namely, {V,V,V,V .V, V.

Definition 8.10. Assume a neutrosophic Super Hyper Graph. In
the terms of Super Hyper Resolving, there’s are some Super Hyper
Classes as follows.

(1). it’s R-Super HyperPath if it’s only one Super Vertex as inter-
section amid two

given Super Hyper Edges with two exceptions as illustrated in the
Example (8.9);

(i1). it’s R-Super HyperCycle if it’s only one Super Vertex as inter-
section amid two

given Super Hyper Edges as illustrated in the Example (8.11);
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Figure 18: A Neutrosophic Super Hyper Graph Associated to the
Notions of Super Hyper Resolving in the Example (8.9)

Table 19: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.11)

The Values of The Vertices The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints

(iii). it’s R-Super HyperStar it’s only one Super Vertex as intersec-
tion amid all

Super Hyper Edges as illustrated in the Example (8.12);

(iv). it’s R-Super Hyper Bipartite it’s only one Super Vertex as
intersection amid two

given Super Hyper Edges and these Super Vertices, forming two
separate sets, has

no Super Hyper Edge in common as illustrated in the Example
(8.13);

(v). it’s R-Super Hyper Multi Partite it’s only one Super Vertex as
intersection amid

two given Super Hyper Edges and these Super Vertices, forming
multi separate sets,

has no Super Hyper Edge in common as illustrated in the Example
(8.14);

(vi). it’s R-Super Hyper Wheel if it’s only one Super Vertex as
intersection amid two

given Super Hyper Edges and one Super Vertex has one Super
Hyper Edge with any

common Super Vertex as illustrated in the Example (8.15);

Example 8.11. In Figure (19), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.11) and the Table (19), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set as
illustrated in the Figure (19).
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Figure 19: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.11)
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Figure 20: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy-perResolving in the Example (8.12)

Table 20: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.12)

The Values of The Vertices

The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its

Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices

The Values of The SuperHyp-
erEdges

The Minimum Values of Its
Endpoints

Figure 21: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.13)

Example 8.12. In Figure (20), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.12) and the Table (20), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set as
illustrated in the Figure (20).

Example 8.13. In Figure (21), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.13) and the Table (21), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set as
illustrated in the Figure (21).
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Table 21: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.13)

The Values of The Vertices The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its

Vertices

The Values of The HyperEdg- | The Minimum Values of Its

es Vertices
The Values of The SuperHyp- | The Minimum Values of Its
erEdges Endpoints
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Figure 22: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.14)

Table 22: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.14)

The Values of The Vertices

The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints

Example 8.14. In Figure (22), the Super Hyper Graph is highlight-
ed and featured. By using the Figure (8.14) and the Table (22), the
neutrosophic Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set as

illustrated in the Figure (22).

Example 8.15. In the Figure (23), the Super Hyper Graph is high-
lighted and featured.

By using the Figure (8.15) and the Table (23), the neutrosophic
Super Hyper Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set as
illustrated in the Figure (23).

Definition 8.16. Assume a neutrosophic Super Hyper Graph. An
interior Super Hyper Vertex is a Super Hyper Vertex which is con-
tained in only one.

Table 23: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHy- perEdges Belong to The Neutrosophic
SuperHyperGraph Mentioned in the Example (8.15)

The Values of The Vertices

The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its
erEdges Endpoints
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Figure 23: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving in the Example (8.15)

Super Hyper Edge.

Definition 8.17. Assume a neutrosophic Super Hyper Graph. An
exterior Super Hyper Vertex is a Super Hyper Vertex which is con-
tained in more than one Super Hyper Edge.

Definition 8.18. Assume a neutrosophic Super Hyper Path. A Su-
per Hyper Leaf is a Super Hyper Vertex which is contained in a
Super Hyper Edge connects to only one Super Hyper Edge.

Definition 8.19. Assume a neutrosophic Super Hyper Graph. A Su-
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per Hyper Center is a Super Hyper Vertex which is contained in
any Super Hyper Edge contains Super Hyper Vertex.

Definition 8.20. Assume a Super Hyper Graph. If two Super Hyper
Vertices have same Super Hyper Edge, then these Super Hyper
Vertices are said to be Super Hyper Neighbors.

Definition 8.21. Assume a Super Hyper Graph. If two Super Hyper
Vertices have same Super Hyper Neighbors, then these Super Hy-
per Vertices are said to be Super Hyper Twins.

Definition 8.22. Assume a Super Hyper Graph. The minimum
number of Super Hyper Edges amid two Super Hyper Vertices is
said to be Super Hyper Distance amid them.

Proposition 8.23. Assume a neutrosophic Super Hyper Graph. The
minimum Super Hyper Resolving set contains all interior Super
Hyper Vertices.

Proof. Consider a neutrosophic Super Hyper Graph. All interior
Super Hyper Vertices with related exterior Super Hyper Vertices
have the Super Hyper Distance one. Thus, one of them could only
be out of the minimum Super Hyper Resolving set.

Proposition 8.24. Assume a neutrosophic R-Super Hyper Path. The
minimum Super Hyper Resolving set contains only one of Super
Hyper Leaves.

Proof. Consider a neutrosophic R-Super Hyper Path. Assume A is
a Super Hyper Leaf.

Then there are new arrangements of Super Hyper Vertices such
that Super Hyper Distance amid them with Super Hyper Leaf is
distinct where Super Hyper Vertices are neither interior Super Hy-
per Vertex nor exterior Super Hyper Vertex more than one.

Definition 8.25. Assume a Super Hyper Cycle. If two Super Hyper
Vertices have same Super Hyper Distance with any two given Su-
per Hyper Vertices, then these Super Hyper Vertices are said to be
Super Hyper Antipodals.

Proposition 8.26. Assume a neutrosophic R-Super Hyper Cycle.
The minimum Super Hyper Resolving set contains two exterior
Super Hyper Vertices have only one Super Hyper Edge in common
[and not more].

Proof. Assume a neutrosophic R-Super Hyper Cycle. Two exterior
Super Hyper Vertices have only one Super Hyper Edge in common
[and not more] aren’t the Super Hyper Antipodals. Thus, the Super
Hyper Vertices such that Super Hyper Distance amid them with
at least one of these two exterior Super Hyper Vertices is distinct
were Super Hyper Vertices are neither interior Super Hyper Vertex
nor exterior Super Hyper Vertex more than one.

Proposition 8.27. Assume a neutrosophic R-Super Hyper Star. The
minimum Super Hyper Resolving set contains all exterior Super

Hyper Vertices excluding the Super Hyper Center and another Su-
per Hyper Vertex.

Proof. Assume a neutrosophic R-Super Hyper Star. All Super Hy-
per Vertices are the Super Hyper Twins with the only exception
the Super Hyper Center. Thus, one of Super Hyper Twins could be
only out of minimum Super Hyper Resolving set. Any given Super
Hyper Vertex in the minimum Super Hyper Resolving set has the
Super Hyper Distance one with the Super Hyper Center and the
Super Hyper Distance two with the latter Super Hyper Vertex.

Proposition 8.28. Assume a neutrosophic R-Super Hyper Bipartite.
The minimum  Super Hyper Resolving set contains all exterior
Super Hyper Vertices excluding two Super Hyper Vertices in dif-
ferent parts.

Proof. Assume a neutrosophic R-Super Hyper Bipartite. All Super
Hyper Vertices are the Super Hyper Twins in the same parts. Thus,
one of Super Hyper Twins could be only out of minimum Super
Hyper Resolving set. Any given Super Hyper Vertex in the mini-
mum Super Hyper Resolving set has the Super Hyper Distance one
with the Super Hyper Vertex in different part and the Super Hyper
Distance two with the Super Hyper Vertex in same part. Thus, the
minimum Super Hyper Resolving set contains all exterior Super
Hyper Vertices excluding two Super Hyper Vertices in different
parts.

Proposition 8.29. Assume a neutrosophic R-Super HyperMultiPar-
tite. The minimum Super Hyper Resolving set contains all exterior
Super Hyper Vertices excluding two Super Hyper Vertices in dif-
ferent parts.

Proof. Assume a neutrosophic R-Super HyperMultiPartite. All Su-
per Hyper Vertices are the Super HyperTwins in the same parts.
Thus, one of Super HyperTwins could be only out of minimum
Super Hyper Resolving set. Any given Super Hyper Vertex in the
minimum Super Hyper Resolving set has the Super HyperDistance
one with the Super Hyper Vertex in different part and the Super
HyperDistance two with the Super Hyper Vertex in same part.
Thus, the minimum Super Hyper Resolving set contains all
exterior Super Hyper Vertices excluding two Super Hyper Vertices
in different parts.

Proposition 8.30. Assume a neutrosophic R-Super HyperWheel.
The minimum Super Hyper Resolving set contains all exterior Su-
per Hyper Vertices excluding three Super Hyper Vertices, namely,
two Super Hyper Vertices have only one Super HyperEdge in com-
mon [and not more] and the Super HyperCenter.

Proof. Assume a neutrosophic R-Super HyperWheel. Any given
Super Hyper Vertex in the minimum Super Hyper Resolving set
has the Super HyperDistance one with its Super HyperNeighbors
and the Super HyperDistance two with the other Super Hyper Ver-
tex. Thus, the minimum Super Hyper Resolving set contains all
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exterior Super Hyper Vertices excluding three Super Hyper Verti-
ces, namely, two Super Hyper Vertices have only one Super Hyp-
erEdge in common [and not more] and the Super HyperCenter.

Some Results on Neutrosophic Classes Via Minimum Super
Hyper Dominating Set

Proposition 9.1. Assume a neutrosophic Super Hyper Graph. A
Super Hyper Vertex Super HyperDominates if and only if it has
Super HyperDistance one.

Proposition 9.2. Assume a neutrosophic Super Hyper Graph. The
minimum Super Hyper Dominating set contains only Super Hyper
Vertices with Super HyperDistances one from other Super Hyper
Vertices.

Proposition 9.3. Assume a neutrosophic R-Super HyperPath. The
minimum Super Hyper Dominating set contains only Super Hyper
Vertices with Super HyperDistances at least n over 3.

Proof. Consider a neutrosophic R-Super HyperPath. Any Super
Hyper Vertex has two Super HyperNeighbors with the exceptions
Super HyperLeaves. Thus, any Super Hyper Vertex has two Super
Hyper Vertices with Super HyperDistances one with the excep-
tions Super HyperLeaves. Super Hyper Vertices with Super Hy-
perDistances. The upper Hyper Vertices are consecutive. Thus, the
minimum Super Hyper Dominating set contains only Super Hyper
Vertices with Super HyperDistances at least n over 3.

Proposition 9.4. Assume a neutrosophic R-Super HyperCycle. The
minimum Super Hyper Dominating set contains only Super Hyper
Vertices with Super HyperDistances at least n over 3.

Proof. Assume a neutrosophic R-Super HyperCycle. Any Super
Hyper Vertex has two Super HyperNeighbors. Thus, any Super
Hyper Vertex has two Super Hyper Vertices with Super HyperDis-
tances one. Super Hyper Vertices with Super HyperDistances. The
Super Hyper Vertices are consecutive. Thus, the minimum Super
Hyper Dominating set contains only Super Hyper Vertices with
Super HyperDistances at least n over 3.

Proposition 9.5. Assume a neutrosophic R-Super Hyper Star. The
minimum Super Hyper Dominating set contains only the Super
HyperCenter.

Proof. Assume a neutrosophic R-Super HyperStar. The Super Hy-
perCenter is Super HyperNeighbor with all Super Hyper Vertices.
Thus, Super HyperCenter with any Super Hyper Vertex has Su-
per HyperDistances one. Thus, the minimum Super Hyper Domi-
nating set contains only the Super HyperCenter.

Proposition 9.6. Assume a neutrosophic R-Super HyperBipartite.
The minimum Super Hyper Dominating set contains only two Su-

per Hyper Vertices in different parts.

Proof. Assume a neutrosophic R-Super HyperBipartite. The Super

Hyper Vertex is Super HyperNeighbor with all Super Hyper Verti-
ces in opposite part. Thus, Super Hyper Vertex with Super Hyper
Vertex in opposite part has Super HyperDistances one. The mini-
mum Super Hyper Dominating set contains only two Super Hyper
Vertices in different parts.

Proposition 9.7. Assume a neutrosophic R-Super HyperMultiPar-
tite. The minimum Super Hyper Dominating set contains only two
Super Hyper Vertices in different parts.

Proof. Assume a neutrosophic R-Super HyperMultiPartite. The
Super Hyper Vertex is Super HyperNeighbor with all Super Hyper
Vertices in opposite part. Thus, Super Hyper Vertex with Super
Hyper Vertex in opposite part has Super HyperDistances one. The
minimum Super Hyper Dominating set contains only two Super
Hyper Vertices in different parts.

Proposition 9.8. Assume a neutrosophic R-Super HyperWheel.
The minimum Super Hyper Dominating set contains only the Su-
per HyperCenter.

Proof. Assume a neutrosophic R-Super HyperWheel. The Su-
per HyperCenter is Super HyperNeighbor with all Super Hyper
Vertices. Thus, Super HyperCenter with any Super Hyper Vertex
has Super HyperDistances one. Thus, the minimum Super Hyper
Dominating set contains only the Super HyperCenter.

Minimum Super Hyper Dominating Set and Minimum Perfect
Super Hyper Dominating Se

Proposition 10.1. Assume a neutrosophic R-Super HyperStar. The
minimum Super Hyper Dominating set is minimum perfect Super
Hyper Dominating set.

Proposition 10.2. Assume a neutrosophic R-Super HyperBipartite.
The minimum Super Hyper Dominating set is minimum perfect
Super Hyper Dominating set.

Proposition 10.3. Assume a neutrosophic R-Super HyperMulti-
Partite. The minimum Super Hyper Dominating set is minimum
perfect Super Hyper Dominating set.

Proposition 10.4. Assume a neutrosophic R-Super HyperWheel.
The minimum

Super Hyper Dominating set is minimum perfect Super Hyper
Dominating set.

Applications in Game Theory

In this section, two applications are proposed for the minimum
Super Hyper Dominating set and the minimum Super Hyper Re-
solving set in the field of game theory concerning multiple players
using winning strategy to tackle each other. Game theory is the
vast section for study. The majority of approaches is about using
the strategies to win the game.

Step 1. (Definition) There are some points and the connections
between either them or group of them. This game is used in the
multiple versions of players. Multi players use this game-board.
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The game is about finding winning strategies to have proper set.
The set with minimum number of elements which has special attri-
butes. The set isn’t unique thus it’s possible to have many winners
and even more there’s a case in that, all players are winners and
there’s no loser. There are two different types of this game. Firstly,
the set has the points which connect to all other vertices. Secondly,
the set has the points which has different minimum number of con-
nections amid any two given vertices from all other vertices.

Step 2. (Issue) In both versions of game, the issue is to find the
optimal set. Every player tries to form the optimal set to win the
game. The set isn’t unique thus designing appropriate strategies to
find the intended set is the matter.

Table 24: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHyper- Edges Belong to The Neutrosophic
SuperHyperGraph.

The Values of The Vertices The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints

Step 3. (Model) The models use different types of colors and lines
to illustrate the  situation. Sometimes naming the group of points
and the connection, is rarely done since to have concentration on
the specific elements. The number of points and groups of points
in the connection isn’t the matter. Thus, it’s possible to have some
groups of points and some points in one connection.

Case 1: The Game Theory contains the Game-Board in the Terms
of the minimum Super Hyper Dominating set

Step 4. (Solution) The optimal set has 17 number of elements.
Thus, the players find these types of set. In what follows, all op-
timal sets are obtained. There 27 optimal sets. If one of them is
chosen, the corresponded player is winner. In other viewpoint,
if there are 27 players, then every player could be winner, if there
are 28 players, then one player is loser and so on. In what follows,
the mathematical terminologies and mathematical structures ex-
plain the ways in the strategies of winning are found in specific
model.

In Figure (24), the Super Hyper Graph is highlighted and featured.
The sets, {4, B, C, D, E, F;, G, H, 1, J, K, L, M, N, O}, {V,, V,, V.,
V.}, {E}, {E}, and {E,, E,} are the sets of vertices, SuperVerti-
ces, edges, Hyper Edges, and Super Hyper Edges, respectively.
The SuperVertices V|, V, and V, Super HyperDominate each oth-
er by the Super HyperEdge E,. The Super Vertex Doesn’t Super

HyperDominate. The vertices G and J dominate each other by the
edge E.. The vertices 4, B, C, D, E, F, G, I, J, K, L, M, and N Hy-
perDominate each other by the Super HyperEdge E4. The vertices
H and O HyperDominate each other by the HyperEdge E|. The
set of vertices and SuperVertices, {4, H, V', V,} is minimal Super
Hyper Dominating set. The minimum Super Hyper Dominating
number is 17. The sets of vertices and SuperVertices, which are
listed below, are the minimal Super Hyper Dominating sets corre-
sponded to the minimum Super Hyper Dominating number which
is 17.

{AHV, VL IMHV, VLB HYV,VLCHV, V) (L H
V, Vi

(D.HV,VALEHY, VL NHY, VL AAHY, VL MBY,V,
{(BHV,V}{CHV,V}{LHV,VIDHV,VLEHV, V)
{INHV, VA0V, VIIMOV,V.LIBOV,VLICOV, V),
{LOV,VLID,OV,VI{EOV,VLINOV,V.L{AOV, V),
MOV, VL{BOV,V{COV,VLILOV, VLD OV,V)
{E,O,V2,V3},{N,O,V2,V3}. Numbers ani subscript lo petandi. see
in original article By using the Figure (24) and the Table (24), the
neutrosophic Super Hyper Graph is obtained.

There are some points for the vertex A as follows.
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Figure 24: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perDominating.

(1): The vertex A Super HyperDominates M, I and G by using three
Super Hyper Edges £, E,, and E,.

(i1): The vertex A Super HyperDominates B, J, K, L, and F by us-
ing two Super Hyper Edges E,, and E,.

(iii): The vertex 4 Super HyperDominates C, D, E, H, and N by
using one Super HyperEdge £,.

There are some points for the vertex H as follows.

(1): The vertex H Super HyperDominates 4, M, G, and O by using
one Super HyperEdge £

There are some points for the Super Vertex V| as follows.

(i): The Super Vertex V|, Super HyperDominates V,, and V, by us-
ing one Super HyperEdge E,.

There are some points for the Super Vertex V, as follows.

(i): The Super Vertex V, Super HyperDominates no Super Vertex.
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It’s an isolated Super Vertex.

Case 2: The Game Theory contains the Game-Board in the Terms
of the minimum Super Hyper Resolving set

Step 4. (Solution) The optimal set has twenty-three elements. One
of winning set is featured as follows. The specific model of game-
board is illustrated in the Figure (25). In what follows, the winning
strategies are formed in the mathematical literatures. If the number
of players exceeds from the number of optimal sets, then there’s
number of losers which the difference amid the number of players
and the number of optimal sets. If the number doesn’t exceed, then
there’s a possibility to have no number of losers. This game-board
seems so hard since the winner has to find a specific set with twen-
ty-three elements.
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Figure 25: A Neutrosophic SuperHyperGraph Associated to the
Notions of SuperHy- perResolving.

Table 25: The Values of Vertices, SuperVertices, Edges, Hyp-
erEdges, and SuperHyper- Edges Belong to The Neutrosophic
SuperHyperGraph.

The Values of The Vertices The Number of Position in

Alphabet
The Values of The SuperVer- | The Minimum Values of Its
tices Vertices
The Values of The Edges The Minimum Values of Its
Vertices
The Values of The HyperEdg- | The Minimum Values of Its
es Vertices
The Values of The SuperHyp- | The Minimum Values of Its

erEdges Endpoints

In Figure (25), the Super Hyper Graph is highlighted and featured.
By using the

Figure (25) and the Table (25), the neutrosophic Super Hyper
Graph is obtained.

In this case, there’s the minimum Super Hyper Resolving set,
namely,

{V29’ Vﬁ’ V4’ V5’ V7’ V8’ V9’ V10’ V12’ V]3’ VM’ V15’ V16’ V18’ V19’ V20’
V21’ V23’ V24’ V25’ V26’ 27 V28}'

Open Problems

In this section, some questions and problems are proposed to give
some avenues to pursue this study. The structures of the defini-
tions and results give some ideas to make new settings which are
eligible to extend and to create new study. The Neutrosophic Su-
per Hyper Graphs facilitate the environment with the dense styles
of objects thus the questions and the problems in this topic could
open the ways to have new directions and more applications.

In this study, some notions are defined in the framework of neu-
trosophic Super Hyper Graphs. Super Hyper Resolving and Super
Hyper Dominating are new ideas applying in neutrosophic Super
Hyper Graphs. The keyword in this study is to find minimum set
and the study highlight the results from minimum sets.

Question 12.1. How to create some classes of neutrosophic Super
Hyper Graphs alongside obtaining some results from them?
Question 12.2. How to characterize the number one for introduced
classes of neutrosophic Super Hyper Graphs?

Question 12.3. How to characterize the number two for introduced
classes of neutrosophic Super Hyper Graphs?

Question 12.4. How to characterize the number three for intro-
duced classes of neutrosophic Super Hyper Graphs?

Problem 12.5. Is it possible to find the avenues to pursue this study
in general form such that the results aren’t about classes, in other
words, beyond neutrosophic classes of eutrosophic Super
Hyper Graphs?

Problem 12.6. Is it possible to find a real-world problem handling
the situation such

that introducing special neutrosophic classes of neutrosophic Su-
per Hyper Graphs?

Problem 12.7. Is it possible to find a real-world problem to define
new environment concerning specific behaviors of results?

Conclusion and Closing Remarks

In this section, concluding remarks and closing remarks are rep-
resented. The drawbacks of this article are illustrated. Some ben-
efits and advantages of this study are highlighted. This study uses
some approaches to make neutrosophic Super Hyper Graphs more
understandable. In this way, some neutrosophic graphs are intro-
duced. The notion of how much “close” leads us toward the ideas
of direct connections and indirect connections. Direct connection
is interpreted by Super Hyper Edges. When finding the minimum
number of Super Hyper Vertices such that they’ve Super Hyper
Edges with others, is the matter, the notion of “Super Hyper Dom-
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inating” is assigned. But when indirect connections separate any
couple of Super Hyper Vertices in the terms of direct connections
forming indirect connections, the notion of “Super Hyper Resolv-
ing” is sparked. Some notions are added to both settings of “Super
Hyper Dominating” and “Super Hyper Resolving”.

These notions are duality, perfectness, totality, stable and connect-
edness. The existence of direct connections between the elements
of intended set indicates the idea of “connectedness” but the lack
of them points out the concept of “stable”. Acting on itself by in-
tended set introduces the term, totality but acting reversely is about
the word, duality. In all the mentioned cases, if the intended set

acts uniquely, then the prefix, perfect, is assigned to them. There
are some results about these mentioned new notions. Sometimes
some neutrosophic classes of neutrosophic Super Hyper Graphs
based on one of the notions “Super Hyper Dominating” or “Super
Hyper Resolving” is introduced to figure out what’s happened to
make neutrosophic Super Hyper Graphs more understandable and
to make sense about what’s going on in the terms of the directions.
In the future research, the framework will be on the general forms
of neutrosophic Super Hyper Graphs and in this endeavor, the up-
coming research will be formed based on them. In the Table (26),
some limitations and advantages of this study are pointed out.

Table 26: A Brief Overview about Advantages and Limitations of this Study

Advantages

Limitations

1. Defining Different Versions

2. Defining SuperHyperResolving
3. Neutrosophic Classes

4. Duality, Totality, Connectedness
5. Stable, Perfect

1. Defining SuperHyperDominating
2. General Results

3. Connections Amid Nnotions
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