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Abstract

Based on neutrosophic SuperHyperEdge (NSHE) in neutrosophic SuperHyperGraph
(NSHG), I introduce some neutrosophic notions. I define different types of neutrosophic
SuperHyperEdge (NSHE), neutrosophic SuperHyperPath (NSHP), stable
(k-number/dual/perfect/total) (SuperHyperResolving/SuperHyperDominating) number,
connected (k-number/dual/perfect/total)
(SuperHyperResolving/SuperHyperDominating) number, (-/stable/connected)
(-/dual/total) perfect (SuperHyperResolving/SuperHyperDominating) set, general forms
of neutrosophic SuperHyperGraph (NSHG), p neutrosophic SuperHyperGraph
(pNSHG), x neutrosophic SuperHyperGraph (xXNSHG), and t-norm neutrosophic
SuperHyperGraph (tNSHG) with related characterizations. Also, I formalize restricted
status of neutrosophic classes of neutrosophic SuperHyperGraph (NSHG).

Keywords: Neutrosophic SuperHyperEdge (NSHE), Neutrosophic
SuperHyperGraph (NSHG).
AMS Subject Classification: 05C17, 05C22

1 Background

Dimension and coloring alongside domination in neutrosophic hypergraphs in Ref. [4]
by Henry Garrett (2022), three types of neutrosophic alliances based on connectedness
and (strong) edges in Ref. [6] by Henry Garrett (2022), properties of SuperHyperGraph
and neutrosophic SuperHyperGraph in Ref. [5] by Henry Garrett (2022), are studied.
Also, some studies and researches about neutrosophic graphs, are proposed as a book in
Ref. [3] by Henry Garrett (2022).

2 Preliminaries

Definition 2.1 (Neutrosophic Set). (Ref. [2],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}
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where the functions T, I, F : X —]70, 1+[ define respectively the a
truth-membership function, an indeterminacy-membership function, and a
falsity-membership function of the element = € X to the set A with the condition

0 < Ta(z) + Ia(z) + Fa(x) < 37T.
The functions T (x), I4(z) and Fa(z) are real standard or nonstandard subsets of
170,17
Definition 2.2 (Single Valued Neutrosophic Set). (Ref. [9],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 x in X, Ta(x),Ia(z), Fa(z) € [0,1]. A SVNS A can be

written as
A={<z:Ta(x),Ia(x),Falz) >z € X}.

Definition 2.3. The degree of truth-membership,
indeterminacy-membership and falsity-membership of the subset X C A of
the single valued neutrosophic set A = {< x : Ty(x),Ia(z), Fa(z) >,z € X}:

Ta(X) = min[T'a(vi), Ta(v))]v; ;e x5
T4(X) = min(Za(os), Ta ()] upcx
and Fa(X) = min[Fa(v;), Fa(v))]o; v;ex-

Definition 2.4. The support of X C A of the single valued neutrosophic set
A={<z:Ta(z),la(x),Fa(z) >,z € X}

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

Definition 2.5 (Neutrosophic SuperHyperGraph (NSHG)). (Ref. [8],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={V,Va,...,V,} a finite set of finite single valued neutrosophic subsets of V’;

(i) V = {(‘/i7)TV/(‘/;)aIV/(‘/i)aFV’(Vi)) 2 Ty (Vi), Iy (Vi), Fy (Vi) 2 0}, (i =
1,2,...,n);

(iit) E={F1,Es,...,E,} afinite set of finite single valued neutrosophic subsets of V;

() E = {(Ei’/’)T\//(Ei/)vl{/(Ei')aF\I/(Ei')) : Ty (Ev ), Iy (By), Fy (Eiv) =2 0}, (i' =
1,2,....n");

(W) Vi#0, (i=1,2,...,n);

(UZ) Ey 7é (Z)v (Z/ =12,... ,TL/);
(vit) >, supp(Vi) =V, (i=1,2,...,n);
(viid) Y, supp(Ey) =V, (' =1,2,...,n');
(iz) and the following conditions hold:

Ty (Ey) < min[Ty(V;), Ty (V))]v, v,eE, »

Iy (Ey) < minllyv (Vi) Iv(V))]v, v,eB,
and Fy,(Ey) < min[Fyv(V;), By (Vi) vies,

where ¢/ =1,2,...,n.
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Here the neutrosophic SuperHyperEdges (NSHE) Ej, 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.

1Y, (Ey), T{,(Ey ), and TY,(E; ) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership of the neutrosophic
SuperHyperEdge (NSHE) E;s to the neutrosophic SuperHyperEdge (NSHE) E. Thus,
the 4i'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.

Example 2.6. (Application in Game Theory).

Definition 2.7 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)).
(Ref. [8],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.

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

(i) if |V;| > 1, then V; is called SuperVertex;

(#i7) if for all V;s are incident in E;/, |V;| = 1, and |Ey| = 2, then E; is called edge;
)

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

(v) if there’s a V; is incident in F;s 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 |E;/| > 2, then E;/ is called
SuperHyperEdge.

3 General Forms of Neutrosophic
SuperHyperGraph (NSHG)

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

Definition 3.1 (t-norm). (Ref. [7], 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

(i) 2@y =y@;

)
)
)
)

1®x=ux;

(1)) 2R (YR 2) = (2Qy)  z;

(w) fw<zandy<zthenwy <z z.
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Definition 3.2. The degree of truth-membership, indeterminacy-membership
and falsity-membership of the subset X C A of the single valued neutrosophic set
A={<z:Ta(z),Ia(x),Fa(x) >z € X} (with respect to t-norm Tyorm):

TA(X) = Thorm [TA(U’i)’ TA(UJ)]”1>”j €X5

IA(X) = Tnorm[IA(Ui)a IA('Uj)]vf v; €X
and FA(X) = Tno’r’m[FA(Uz) FA( )]v“UJEX

Definition 3.3. The support of X C A of the single valued neutrosophic set
A={<x:Ta(x),Is(x),Fa(z) >z € X}

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

Definition 3.4. (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

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

(ir) V = {(V%)Tv’(Vi)aIv'(Vi%Fv'(VE)) ¢ Ty (Vi) Iy (Vi), Fyi (Vi) 2 0}, (i =
1,2,...,n);

(i4i) E ={FE1,Es,...,Ey} afinite set of finite single valued neutrosophic subsets of V;

(0) B = (B Ty (o). Ty (Be), (B T (Bo). Ty (B, P (Br) 2 00, (¢ =

(v) Vi#£0, 1 =1,2,...,n);

)
(vi) By #0, (i’ =1,2,...,n');
(vit) >, supp(Vs) =V, (i=1,2,...,n);
(vigg) Y. supp(Ey) =V, (i' =1,2,...,n).

Here the neutrosophic SuperHyperEdges (NSHE) Ej/ and the neutrosophic
SuperHyperVertices (NSHV) V; are single valued neutrosophlc sets. Ty (V;), Iy (V3),
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.

Ty, (Ey), T{,(Ey ), and TY,(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 4i'th element of the incidence matrix of neutrosophic SuperHyperGraph (NSHG)
are of the form (V;,T{,(Ey), I{,(Ey), F{,(E;’)), the sets V and E are crisp sets.

Definition 3.5 (Characterization of the Neutrosophic SuperHyperGraph (NSHG)).
(Ref. [8],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.

(#) If |V;] = 1, then V; is called vertex;
(@) if |V;| > 1, then V; is called SuperVertex;
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(#41) if for all V;s are incident in E;/, |V;| =1, and |E;/| = 2, then E; is called edge; o7

(iv) if for all V;s are incident in E;, |V;| =1, and |E;/| > 2, then E; is called o8
HyperEdge; %

(v) if there’s a V; is incident in E; such that |V;| > 1, and |E;/| = 2, then E;s is called 100
SuperEdge; 101

(vi) if there’s a V; is incident in E; such that |V;| > 1, and |Ey| > 2, then E;/ is called 102
SuperHyperEdge. 103

4 Relations of Single Valued Neutrosophic Graph 108
and Single Valued Neutrosophic HyperGraph 105
With Neutrosophic SuperHyperGraph (NSHG) 106

Definition 4.1 (Single Valued Neutrosophic Graph). (Ref. [2],Definition 3.1,p.89). 107
A single valued neutrosophic graph (SVN-graph) with underlying set V' is 108
defined to be a pair G = (A, B) where 100

(i) The functions Ty : V — [0,1],14 : V — [0,1], and F4 : V — [0, 1] denote the
degree of truth-membership, degree of indeterminacy-membership and
falsity-membership of the element v; € V, respectively, and

0<Ta(v;)+Ta(v;)+ Fa(v;) <3forallv;, eV (i=1,2,...,n).

(#4) The functions Tp : V xV = [0,1],Ip: V xV = [0,1], and Fp : V x V — [0, 1]
are defined by
T ({vs, v7}) < min{Ta (), Ta (0],

Ip({vi, vi}) < min[la(v;), La(vy)],
and Fg({v;,v;}) < min[F4(v;), Fa(v;)]

denote the degree of truth-membership, indeterminacy-membership and
falsity-membership of the edge (v;,v;) € E respectively, where

0 < Tp({vi,v;})+Ip({vi,v;})+Fp({vi,v;}) < 3for all {v;,v;} € E(i=1,2,...,n).

We call A the single valued neutrosophic vertex set of V, B the single valued
neutrosophic edge set of F, respectively. Note that B is a symmetric single valued
neutrosophic relation on A. We use the notation (v;,v;) for an element of E. Thus,

G = (A, B) is a single valued neutrosophic graph of G* = (A4, B) if

Tp({vi,vj}) < min[Ty(vi), Ta(v;)],

Ip({vi,v;}) < min[la(vi), La(vys)],
and Fg({v;,vj}) < min[Fa(v;), Fa(v;)] for all (v;,v,) € E.

Proposition 4.2. Let an ordered pair S = (V, E) be a single valued neutrosophic graph. o
Then S = (V, E) is a neutrosophic SuperHyperGraph (NSHG) S. 1

The converse doesn’t hold. 112
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Definition 4.3 (Single Valued Neutrosophic HyperGraph). (Ref. [1],Definition
2.5,p.123).

Let V = {v1,v2,...,v,} be a finite set and E = {E1, Fa, ..., By} be a finite family
of non-trivial single valued neutrosophic subsets of V' such that
V=3 .supp(Ey), i=1,2,3,...,m, where the edges E; are single valued neutrosophic
subsets of V, Ey = {(vj, Tk, (vj), g, (vj), FE, (vj))}, Eyv #0, for i =1,2,3,...,m.
Then the pair H = (V, E) is a single valued neutrosophic HyperGraph on V, F is
the family of single-valued neutrosophic HyperEdges of H and V is the crisp vertex set
of H.

Proposition 4.4. Let an ordered pair S = (V, E) be single valued neutrosophic
HyperGraph. Then S = (V, E) is a type of general forms of neutrosophic
SuperHyperGraph (NSHG) S.

The converse doesn’t hold.

5 Types of Neutrosophic SuperHyperEdges (NSHE)

Definition 5.1. Let an ordered pair S = (V, E) be a neutrosophic SuperHyperGraph
(NSHG) S. Then a sequence of neutrosophic SuperHyperVertices (NSHV) and
neutrosophic SuperHyperEdges (NSHE)

‘/13E17‘/23E27‘/3?"'7V§—17Es—13‘/s

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

(4) Vi, Viqr € Eirs

there’s a vertex v; € V; such that v;, Vi41 € Ey;
there’s a SuperVertex V;/ € V; such that V/, V11 € Ey;
there’s a vertex v; 1 € V;41 such that V;,v;11 € Ey;

there’s a SuperVertex V| € Vi1 such that V;, V), | € Ey;

there are a vertex v; € V; and a SuperVertex V/+1 € Viy1 such that v, VZ’+1 € E;r;

)

)

)

)

(vi) there are a vertex v; € V; and a vertex v;11 € V;11 such that v;,v;11 € Ey;

)

) there are a SuperVertex V; € V; and a vertex v;+1 € V41 such that V/, v;11 € Ey;
)

(ix) there are a SuperVertex V; € V; and a SuperVertex V7, ; € Vi;1 such that
V;/, Vz/+1 € Ey.

Definition 5.2. (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)

Vl)Ela ‘/Q)EQa ‘/3) R stlaEsfla VS7

could be characterized as follow-up items.

(¢) If for all V;, Ejr, |Vi] =1, |Ej/| = 2, then NSHP is called path;
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(1) if for all Ej/, |Ej| =2, and there’s V;, |V;| > 1, then NSHP is called SuperPath;
i) if for all V;, B/, |V;| =1, |E;/| > 2, then NSHP is called HyperPath;
j j
i) if there are V;, E;/, |V;| > 1,|E;/| > 2, then NSHP is called SuperHyperPath.
j j

Definition 5.3. (Neutrosophic Strength 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)
V7 to neutrosophic SuperHyperVertex (NSHV) Vj is sequence of neutrosophic
SuperHyperVertices (NSHV) and neutrosophic SuperHyperEdges (NSHE)

Vi, By, Vo, Eg, Vs, o, Vi, Es—1, Vs,
have
(i) neutrosophic t-strength (min{T(V;)}, m,n)i_;
(i4) neutrosophic i-strength (m,min{I(V;)},n)5_;;
(#4) neutrosophic f-strength (m,n, min{F(V;)})5_;;
(iv) neutrosophic strength (min{7'(V;)}, min{I(V;)}, min{F(V;)})s_,.

Definition 5.4. (Different Neutrosophic Types of neutrosophic SuperHyperEdges
(NSHE)).

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E).
Consider a neutrosophic SuperHyperEdge (NSHE) F = {V;,V5,...,V}. Then F is
called

(i) neutrosophic ar if T(E) = min{T(V;)};_;;
(#4) neutrosophic ay if I(F) = min{I(V;)}7_;;
(#91) neutrosophic ay if F'(F) = min{F(V;)}7_;;
(iv) neutrosophic arrr if
(T(E), I(E), F(E)) = (min{T'(V;) }, min{I(V;) }, min{F'(V;) });_y;
(v) neutrosophic by if T(E) = [[{T(V;)}i_;
(vi) neutrosophic by if I(E) = [[{I(Vi)}i_y;
(vii) neutrosophic by if F(E) =[[{F(V;)}i_1;
(viti) neutrosophic by if

(T(E), I(E), F(E)) = (IKT(V) }, IREOVO) 1 THE (Vi) bz

(iz) neutrosophic cr(/ —dr/ —er/ —fr/ —gr) if
T(E)>(/—>/—=/— < /— <) maximum number of neutrosophic t-strength of
SuperHyperPath (NSHP) from neutrosophic SuperHyperVertex (NSHV) V; to
neutrosophic SuperHyperVertex (NSHV) V; where 1 <i,j < s;

(z) neutrosophic c1(/ —di/ —Ey¢/—fi/ —gn)if (E)> (/—>/-=/-</-<)
maximum number of neutrosophic i-strength of SuperHyperPath (NSHP) from
neutrosophic SuperHyperVertex (NSHV) V; to neutrosophic SuperHyperVertex
(NSHV) V; where 1 <14,j <'s;
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(i) neutrosophic cr(/ —dr/ —er/ —fr/ —gr) if s
F(E)> (/- >/-=/- < /= <) maximum number of neutrosophic f-strength of s
SuperHyperPath (NSHP) from neutrosophic SuperHyperVertex (NSHV) V; to 177

neutrosophic SuperHyperVertex (NSHV) V; where 1 <i,j < s; 178

(J?ZZ) neutrosophic CTIF(/ — dTIF/ — eTIF/ — fTIF/ — gTIF) lf 179
(T(E),I(E),F(E)) > (/—>/—=/- < /- <) maximum number of neutrosophic s
strength of SuperHyperPath (NSHP) from neutrosophic SuperHyperVertex 181
(NSHV) V; to neutrosophic SuperHyperVertex (NSHV) V; where 1 <1i,j <s. 182

6 Types of Neutrosophic Notions Based on -
Different neutrosophic SuperHyperEdges (NSHE) ..

6.1 Symmetric Neutrosophic Notions 165
For instance, having neutrosophic SuperHyperEdge (NSHE) and both neutrosophic 186
SuperHyperVertices (NSHV) SuperHyperDominate, instantly. 187
Definition 6.1. (Neutrosophic SuperHyperDominating). 188
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V) E). 1
Let D be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 190
alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If 11
for every neutrosophic SuperHyperVertex (NSHV) N in V' \ D, there’s at least a 192
neutrosophic SuperHyperVertex (NSHV) D; in D such that N, D; is in a neutrosophic 1
SuperHyperEdge (NSHE) is neutrosophic 104

ar(-ar/ —ar/ —arir/ —br/ —br/ —br/ —brir/ — .../ —gr/ — 91/ — 9r/ — 9TIF) 155
then the set of neutrosophic SuperHyperVertices (NSHV) S is called neutrosophic 196

ar(—ar/ —ar/ —arg/ —br/ —bi/ —bp/—brir/ — .../ —gr/ — 81/ — 8/ — gTIM
SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic cardinality 198

between all neutrosophic 199
ar(—ar/ —ar/ —arir/ —br/ —br/ —brp/ —brir/ — .../ — g1/ — 91/ — 9r/ — 9TIF) 220
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 201

ar(—ar/ —ar/ —arwr/ —br/ —br/ —br/ —brir/ — .../ —gr/ — 81/ — 8F/ — STIF)
SuperHyperDominating number and it’s denoted by 203

IDGT(*GI/*GF/*GTIF/*bT/*bI/*bF/*bTIF/*m/*gT/*gI/*gF/*QTIF) (NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<x:Ta(x),la(x),Fa(z) > 2z € X}:

[Alr = [Ta (i), Ta(v;)] v, ;e

‘A|I = Z[IA(Ui)7IA(Uj)]Ui,Uj€A’
|A‘F = Z[FA(vi)7 FA(Uj)LJ,,,v‘7€A7

and [A] =) [|Alr, |Al1, [AlF].

Definition 6.2. (Neutrosophic k-number SuperHyperDominating). 204

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). s
Let D be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 206
alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If 207
for every neutrosophic SuperHyperVertex (NSHV) N in V' \ D, there are at least 208
neutrosophic SuperHyperVertices (NSHV) Dy, Ds, ..., Dy in D such that 200

N,D;(i=1,2,...,k) is in a neutrosophic SuperHyperEdge (NSHE) is neutrosophic 210
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ar(—a;/ —ap/ —arip/ —br/ —=br/ =bp/ =brir/ — .../ —gr/ — 91/ — 9r/ — gr1F)
then the set of neutrosophic SuperHyperVertices (NSHV) S is called neutrosophic 212

ar(—ar/ —ar/ —atwr/ — bt/ —b1/ —bg/ —brir/ - .../ —gr/ — 81/ — 8r/ — ETIF)
k-number SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic 2

cardinality between all neutrosophic 215
ar(—ar/ —ar/ —arrp/ —br/ = b1/ —bp/ —brir/ — .../ =91/ — 91/ — 9r/ — 9TIF) 216
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 217

ar(—ar/ —ar/ —atir/ —br/—b1/ —bg/—brir/— .../ — 81/ — 81/ — 8F/ — TI®Y
k-number SuperHyperDominating number and it’s denoted by 210

DaT(—al/—aF/—GTIF/—bT/—bI/—bF/—bTIF/—~--/—gT/—yl/—gF/—gTIF) (NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set

A={<z:Ta(z),Ia(x), Fa(z) > 2 € X}:
Al = 3 (T (00, Ta ()]s vy
Alr = S A, Za(0))losea:
[Alp = S [Fa@i). Fa(v))]u vy ea,

and |A| = Y [|Alr, Al [A]F].

Definition 6.3. (Neutrosophic Dual SuperHyperDominating). 220

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). =
Let D be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 2
alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If 23
for every neutrosophic SuperHyperVertex (NSHV) D; in D, there’s at least a 24
neutrosophic SuperHyperVertex (NSHV) N in V' \ D, such that N, D; is in a 225
neutrosophic SuperHyperEdge (NSHE) is neutrosophic 226

ar(—a;/ —ar/ —arip/ —br/ —br/ —bp/ =brir/ —.../ —gr/ — 91/ — 9r/ — g11F) 2
then the set of neutrosophic SuperHyperVertices (NSHV) S is called neutrosophic 28

ar(—ay/ —ar/ —arr/ —br/ —b1/ —bgp/ —brir/ —.../ — g1/ — 81/ — 8F/ — STIRY

dual SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic 230
cardinality between all neutrosophic 231
aT(—aI/ - aF/ - aTIF/ - bT/ - bI/ - bF/ - bTIF/ .. / - gT/ - 91/ - gF/ - gTIF) 232
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 233

ar(-ar/ —ar/ —arwr/ —br/ —br/ —bp/—brir/ — .../ —gr/ — g1/ — 8r/ — gTIF)
dual SuperHyperDominating number and it’s denoted by 235

DU«T(*QI/*G‘F/*aTIF/*bT/*bI/*bF/*bTIF/*»--/*gT/*gI/*gF/*QTIF) (NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<xz:Ts(x),la(x), Fa(z) >z € X}:

Al = Y [Ta(vi), Ta(v))lus.0ea,

‘A|I = Z[IA(vi)vIA(vj)]'Ui,UjEAv
[Alp = [Fa(vi), Fa(v;)]o, e a,

and [4] =) [|Alr, |Al1, [Al ).

Definition 6.4. (Neutrosophic Perfect SuperHyperDominating). 236
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V) E). 2
Let D be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 238

alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If = 23
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for every neutrosophic SuperHyperVertex (NSHV) N in V' \ D, there’s only one 240
neutrosophic SuperHyperVertex (NSHV) D; in D such that N, D; is in a neutrosophic  2u
SuperHyperEdge (NSHE) is neutrosophic 202
ar(—ar/ —ar/ —arrp/ —br/ —br/ —bp/ —brir/— .../ — 97/ — 91/ — 9r/ — griF) 2
then the set of neutrosophic SuperHyperVertices (NSHV) S is called neutrosophic 204

ar(—ar/ —ap/ —arg/ —br/ —b1y/ —bg/ —brir/—.../ — 81/ — 81/ — 8F/ — ST

perfect SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic 246
cardinality between all neutrosophic 247
ar(—-ar/ —ar/ —arir/ —br/ —br/ —bp/ —brir/ — .../ — g1/ — 91/ — 9r/ — grIF) 28
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 249

ar(-ar/ —ar/ —arwr/ —br/ —br/ —br/—brir/ — .../ —gr/ — 81/ — 8r/ — STIM)
perfect SuperHyperDominating number and it’s denoted by 251

IDU«T(*GI/*GF/*aTIF/*bT/*bI/*bF/*bTIF/*~~~/*gT/*91/*9F/*QTIF) (NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<z:Ta(z),la(x),Fa(z) >z € X}:

|A|T = Z[TA(Ui)J TA(Uj)]Ui’Uj€A>

‘A|I = Z[IA(vi)VIA(vj)]ﬂi,ijAv
[Alp = [Fa(vi), Fa(v;)u; ;4

and |A] = [|Alr,|Alr, |AlF].

Definition 6.5. (Neutrosophic Total SuperHyperDominating). 252

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). 23
Let D be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 254
alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If 25
for every neutrosophic SuperHyperVertex (NSHV) N in V| there’s at least a 256
neutrosophic SuperHyperVertex (NSHV) D; in D such that N, D; is in a neutrosophic s
SuperHyperEdge (NSHE) is neutrosophic 258

ar(—a;/ —ap/ —arip/ —br/ —br/ —bp/ =brir/ — .../ =91/ — 91/ — 9gr/ — grIF) 29
then the set of neutrosophic SuperHyperVertices (NSHV) S is called neutrosophic 260

ar(—ar/ —ar/—atir/ —br/—b1/ —bp/—brir/— .../ — g1/ — 81/ — 8F/ — ETI®)

total SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic 262
cardinality between all neutrosophic 263
ar(—ar/ —ar/ —arir/ —br/ —br/ —=br/ —brir/ — .../ — g7/ — 91/ — 9r/ — 9TIF) 258
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 265

ar(—ar/ —ar/ —arg/ —br/ —b1/ —bp/—brir/ — .../ — g1/ — 81/ — 8F/ — STIFY
total SuperHyperDominating number and it’s denoted by 267

DaT(—al/—aF/—aTIF/—bT/—bI/—bF/—bTIF/—~--/—gT/—gl/—gF/—gTIF) (NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<z:Ta(x),Ia(x),Falz) >z € X}

Al = [Ta0:), Ta(v)]u, e a,

‘A|I = Z[IA(Ui)7IA(Uj)]m,vjeAa
[Alp =Y [Fa(vi), Fa(v))]u,0,e 4,

and ‘A| = ZHA|T7 |A|1’ |A|F]
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Definition 6.6. (Different Types of SuperHyperResolving).

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V| E).
If d(R;, N) # d(R;, N'), then two neutrosophic SuperHyperVertices (NSHV) N and N’
are

(i) neutrosophic at resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;,V;) = min{T(V;),T(V;) };

(it) neutrosophic ay resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;,V;) = min{I(V;),I(V;)};

(7i7) neutrosophic ar resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;,V;) = min{F(V;), F(V;) };

(iv) neutrosophic arrr resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;, V;) = (min{T(V;), T(V;)}, min{I(V;), I(V;)}, min{ F(V;), F'(V})});

(v) neutrosophic bt resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;, V;) = T{T(Vi), T(V})};

(vi) neutrosophic by resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;, V;) = TI{I(Vi), I(V}) };

(vii) neutrosophic bg resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(Vi, V;) = [{F(Vi), F(V}) };

(viti) neutrosophic atrr resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(Vi, V;) = (I{T(V2), T(V;)}, TIEVA), I(Vy) 1, TIRE(Va), F(V;)});

(iz) neutrosophic ct resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;,V}) is the maximum number of neutrosophic t-strength of
SuperHyperPath (NSHP) from neutrosophic SuperHyperVertex (NSHV) V; to
neutrosophic SuperHyperVertex (NSHV) Vj;

(z) neutrosophic cj resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;, V;) is the maximum number of neutrosophic i-strength of
SuperHyperPath (NSHP) from neutrosophic SuperHyperVertex (NSHV) V; to
neutrosophic SuperHyperVertex (NSHV) V;;

(i) neutrosophic cg resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;,V;) is the maximum number of neutrosophic f-strength of
SuperHyperPath (NSHP) from neutrosophic SuperHyperVertex (NSHV) V; to
neutrosophic SuperHyperVertex (NSHV) V;

(zii) neutrosophic ctir resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;,V;) is the maximum number of neutrosophic strength of
SuperHyperPath (NSHP) from neutrosophic SuperHyperVertex (NSHV) V; to
neutrosophic SuperHyperVertex (NSHV) V;

(zti7) neutrosophic dr resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;,V;) is the maximum number of degree of truth-membership of all
neutrosophic SuperHyperVertices (NSHV) in SuperHyperPath (NSHP) with
maximum number of neutrosophic t-strength from neutrosophic
SuperHyperVertex (NSHV) V; to neutrosophic SuperHyperVertex (NSHV) Vj;

(ziv) neutrosophic dj resolved by neutrosophic SuperHyperVertex (NSHV) R;
where d(V;,V;) is the maximum number of degree of indeterminacy-membership
of all neutrosophic SuperHyperVertices (NSHV) in SuperHyperPath (NSHP) with
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maximum number of neutrosophic i-strength from neutrosophic SuperHyperVertex s

(NSHV) V; to neutrosophic SuperHyperVertex (NSHV) V;; a3
(zv) neutrosophic dg resolved by neutrosophic SuperHyperVertex (NSHV) R; 314
where d(V;,V;) is the maximum number of degree of falsity-membership of all 315
neutrosophic SuperHyperVertices (NSHV) in SuperHyperPath (NSHP) with 316
maximum number of neutrosophic f-strength from neutrosophic 317
SuperHyperVertex (NSHV) V; to neutrosophic SuperHyperVertex (NSHV) Vj; 318

(zvi) neutrosophic drir resolved by neutrosophic SuperHyperVertex (NSHV) R; 319

where d(V;, V}) is the maximum number of the triple (degree of truth-membership, 0

degree of indeterminacy-membership, degree of falsity-membership) of all 21
neutrosophic SuperHyperVertices (NSHV) in SuperHyperPath (NSHP) with 2
maximum number of neutrosophic f-strength from neutrosophic 323

SuperHyperVertex (NSHV) V; to neutrosophic SuperHyperVertex (NSHV) Vj; 324

(zvii) neutrosophic er resolved by neutrosophic SuperHyperVertex (NSHV) R; 325
where d(V;,V;) is the maximum number of neutrosophic SuperHyperEdges 326
(NSHE) in SuperHyperPath (NSHP) with maximum number of neutrosophic 527
t-strength from neutrosophic SuperHyperVertex (NSHV) V; to neutrosophic 8
SuperHyperVertex (NSHV) V;; 329

(zviii) neutrosophic E; resolved by neutrosophic SuperHyperVertex (NSHV) R; 330
where d(V;,V}) is the maximum number of neutrosophic SuperHyperEdges 331
(NSHE) in SuperHyperPath (NSHP) with maximum number of neutrosophic 2
i-strength from neutrosophic SuperHyperVertex (NSHV) V; to neutrosophic 333
SuperHyperVertex (NSHV) V;; 334

(ziz) neutrosophic er resolved by neutrosophic SuperHyperVertex (NSHV) R; 335
where d(V;,V;) is the maximum number of neutrosophic SuperHyperEdges 336
(NSHE) in SuperHyperPath (NSHP) with maximum number of neutrosophic 337
f-strength from neutrosophic SuperHyperVertex (NSHV) V; to neutrosophic 338
SuperHyperVertex (NSHV) Vj; 339

(zx) neutrosophic err resolved by neutrosophic SuperHyperVertex (NSHV) R; 340
where d(V;,V;) is the maximum number of neutrosophic SuperHyperEdges 341
(NSHE) in SuperHyperPath (NSHP) with maximum number of neutrosophic 342

t-strength, neutrosophic i-strength and neutrosophic f-strength from neutrosophic s
SuperHyperVertex (NSHV) V; to neutrosophic SuperHyperVertex (NSHV) V. 304

Definition 6.7. (Neutrosophic SuperHyperResolving). 345
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). s
Let R be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 347

alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If = 1s
for every neutrosophic SuperHyperVertices (NSHV) N and N’ in V' \ R, there’s at least 0
a neutrosophic SuperHyperVertex (NSHV) R; in R such that N and N’ are 350
neutrosophic 351
ar(—ar/ —ap/ —arp/ —br/ —br/ —bp/ —brip/ — .../ —er/ — Ey/ —ep/ —errp) 3
resolved by R;, then the set of neutrosophic SuperHyperVertices (NSHV) S is called 353

neutrosophic 354

ar(—ar/ —ar/ —arwr/ —br/ —br/ —bp/—brir/ —.../ —er/ —Ey/ —er/ — ermp)
SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic cardinality 356
between all neutrosophic 357
aT(—aI/ — CLF/ — aT[F/ — bT/ — b[/ — bF/ — bTIF/ — ... / — €T/ — Ei// — ep/ — eT]F) 358
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic 359
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ar(—ar/ —ar/ —arg/ —br/ —by/ —bgp/—brir/ — .../ —er/ — Ey/ — er/ — erwp)
SuperHyperResolving number and it’s denoted by 361

RGT(*GI/*GF/*aTIF/*bT/*bI/*bF/*bTIF/*m/*eT/*Ei/ /—er/—eTIF) (NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<x:Ta(x),la(x),Fa(z) >z € X}:

[Alr = [Ta (i), Ta(v;)] v, ;e

‘A|I = Z[IA(Ui)7IA(Uj)]vi,vjeA7
|A‘F = Z[FA(vi)7 FA('Uj)}vi,ijA7

and [A] =) [|Alr, |Al1, [AlF].

Definition 6.8. (Neutrosophic k-number SuperHyperResolving). 362
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). 3
Let R be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 364

alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If 155
for every neutrosophic SuperHyperVertices (NSHV) N and N’ in V' \ R, there are at 366
least neutrosophic SuperHyperVertices (NSHV) Ry, Ra, ..., R; in R such that N and 367
N’ are neutrosophic 368
ar(—ar/ —ap/ —arip/ —br/ —br/ —bp/ —brip/ — .../ —er/ — Ey/ —er/ —errr) 3o
resolved by R;(i =1,2,...,k), then the set of neutrosophic SuperHyperVertices (NSHV) 0

S is called neutrosophic 371

ar(-ar/ —ar/ —arwr/ —br/ —br/ —bp/—-brir/ —.../ —er/ - Ey/ —er/ — erme)
k-number SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic 73
cardinality between all neutrosophic 374
aT(—aI/ — aF/ — aT]F/ — bT/ — b[/ — bF/ — bTIF/ — .. / — €T/ — Ei// — ep/ — eT]F) 375
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic 376

ar(—ar/ —ar/ —arwr/ —br/ —br/ —bp/—brir/ —.../ —er/ —Ey/ —er/ — erw)
k-number SuperHyperResolving number and it’s denoted by 378

RQT(_GI/—QF/—QTIF/—bT/—bI/—bF/—bT[F/—.../—GT/—Ei//—eF/_eTIF)(NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<z:Ta(x),Ia(x),Fa(x) >z X}

Al = STTa 1), Ta(0) o,

‘A|I = Z[IA(Ui)yIA(vj)]Ui,ijAa
[Alp = [Fa(vi), Fa(v;)]s, e a,

and [4] =) [|Alr, |Al1, [Al 7).

Definition 6.9. (Neutrosophic Dual SuperHyperResolving). 379
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). 30
Let R be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 381

alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If = 3
for every neutrosophic SuperHyperVertices (NSHV) R; and R; in R, there’s at least a  ze
neutrosophic SuperHyperVertex (NSHV) N in V' \ R such that R; and R; are 384
neutrosophic 385
ar(—ar/ —ar/ —arip/ —br/ —br/ —brp/ —brir/—.../ —er/ —Ey/ —er/ —errip) s
resolved by R;, then the set of neutrosophic SuperHyperVertices (NSHV) S is called 387
neutrosophic 388
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ar(—ar/ —ap/ —arw/ —br/—by/ —bgp/—brir/—.../ —er/ —Ey/ —er/ — erp)

dual SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic 390
cardinality between all neutrosophic 301
aT(—aI/ — CLF/ — aTIF/ — bT/ — b]/ — bF/ — bTIF/ — ... / — BT/ — Ei// — €F/ — eTIF) 392
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic 303

ar(—ar/ —ar/ —arig/ —br/ —bi/ —bgp/—brir/ —.../ —er/ — Ey/ —er/ — ermr)
dual SuperHyperResolving number and it’s denoted by 305

RU«T(*U«I/*U«F/*aTIF/*bT/*bI/*bp/beIF/f.../feT/fEi,/—eF/feT]F)(NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<x:Ta(x),la(x),Fa(z) >z € X}:

|Alr = Z[TA(W), Ta(vj)]v; vea,

‘A|I = Z[IA(Ui)7IA(@j)]vi,vjeA,
[Alp = [Fa(vi), Fa(v))]u;0;ea,

and |A] = [|Alr, |Alr, |AlF].

Definition 6.10. (Neutrosophic Perfect SuperHyperResolving). 396
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). 3o
Let R be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 308

alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If 10
for every neutrosophic SuperHyperVertices (NSHV) N and N’ in V' \ R, there’s only one 4w
neutrosophic SuperHyperVertex (NSHV) R; in R such that N and N’ are neutrosophic
ar(—ar/ —ar/ —arip/ —br/ —br/ —brp/ —brir/ —.../ —er/ —Ey/ —er/ —erip)
resolved by R;, then the set of neutrosophic SuperHyperVertices (NSHV) S is called 403

neutrosophic 404

ar(—ay/ —ap/—atig/ —br/—bi/ —bp/—brir/—.../ —er/ —Ey/ — er/ — eTmp)
perfect SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic 406
cardinality between all neutrosophic 407
aT(—aI/ — aF/ — CLT[F/ — bT/ — b[/ — bF/ — bTIF/ — ... / — €T/ — Ez’/ — 6F/ — eTIF) 408
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic 400

ar(—ay/ —ar/—atig/ —br/—b1/—bp/—brr/—.../ —er/ —Ey/ —er/ — ermp)
perfect SuperHyperResolving number and it’s denoted by an

RGT(—GI/—@F/—aTIF/—bT/_bI/—bF/—bTIF/—u-/—eT/—Ei//—CF/—eTIF)(NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<z:Ta(x),Ia(x),Falz) >z € X}:

Al = [Ta:), Ta(v)]u, e a5

Alr = [Ta(i), Ta(0))]; e,
|A‘F = Z[FA(vi)7 FA(Uj)}Ui7vj€A7

and |A| = Y [|Alr, |Alr [A]F].

Definition 6.11. (Neutrosophic Total SuperHyperResolving). a2
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). a3
Let R be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex a4

alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. If a5
for every neutrosophic SuperHyperVertices (NSHV) N and N’ in V, there’s at least a a5
neutrosophic SuperHyperVertex (NSHV) R; in R such that N and N’ are neutrosophic a7
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aT(—aI/ — aF/ — aT[F/ — bT/ — b[/ — bF/ — bTIF/ — ... / — €T/ — EZ// — €F/ — eT]F) 418
resolved by R;, then the set of neutrosophic SuperHyperVertices (NSHV) S is called 410

neutrosophic 420

ar(—ar/ —ar/ —arwr/ —br/ —br/ —bp/—brir/ —.../ —er/ - Ey/ —er/ — erm)
total SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic 2
cardinality between all neutrosophic 423
aT(—aI/ — CLF/ — aT[F/ — bT/ — b[/ — bF/ — bTIF/ — .. / — eT/ — Ei// — ep/ — eT]F) 424
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic a2

ar(—ar/ —ar/ —arwr/ —br/ —br/ —bp/ —brir/ —.../ —er/ —Ey/ —er/ — ermp)
total SuperHyperResolving number and it’s denoted by 427

RQT(—QI/—GF/—QTIF/—bT/—bI/—bF/—bTIF/—n»/—eT/—Ei//—eF/—eTIF) (NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<x:Ta(x),Is(x),Fa(z) > 2z € X}

Al = Y [Ta(vi), Ta(v))lus.0ea,

Al = [Ta(vi), La(v))]o,.0,e4,
Alp = [Fa(vi), Fa(v))]u,0,ea,

and |A| = Y [|Alr, |Alr [A]F].

Definition 6.12. (Neutrosophic Stable and Neutrosophic Connected). 428
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E).
Let Z be a set of neutrosophic SuperHyperVertices (NSHV) [a SuperHyperVertex 430
alongside triple pair of its values is called neutrosophic SuperHyperVertex (NSHV).]. o
Then Z is called 432
(7) stable if for every two neutrosophic SuperHyperVertices (NSHV) in Z, there’s no a3
SuperHyperPaths amid them; 434

(71) connected if for every two neutrosophic SuperHyperVertices (NSHV) in Z, a3
there’s at least one SuperHyperPath amid them. 436
Thus Z is called a37
(i) stable (k-number/dual/perfect/total) 438
(SuperHyperResolving/SuperHyperDominating) set if Z is 430
(k-number /dual/perfect/total) (SuperHyperResolving/SuperHyperDominating) 440

set and stable; a1

(ii) connected (k-number/dual/perfect/total) 442
(SuperHyperResolving/SuperHyperDominating) set if Z is 43
(k-number /dual/perfect/total) (SuperHyperResolving/SuperHyperDominating) "

set and connected. a5

A number N is called 446
(i) stable (k-number/dual/perfect/total) a7
(SuperHyperResolving/SuperHyperDominating) number if its 448
corresponded set Z is (k-number/dual/perfect/total) 449
(SuperHyperResolving /SuperHyperDominating) set and stable; 450

(i1) connected (k-number/dual/perfect/total) 451
(SuperHyperResolving/SuperHyperDominating) number if its 452
corresponded set Z is (k-number/dual/perfect/total) 453
(SuperHyperResolving/SuperHyperDominating) set and connected. 454
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Thus Z is called

(i) (-/stable/connected) (-/dual/total) perfect
(SuperHyperResolving/SuperHyperDominating) set if Z is
(-/stable/connected) (-/dual/total) perfect
(SuperHyperResolving/SuperHyperDominating) set.

A number N is called

(i) (-/stable/connected) (-/dual/total) perfect
(SuperHyperResolving/SuperHyperDominating) number if its
corresponded set Z is -/stable/connected) (-/dual/total) perfect
(SuperHyperResolving/SuperHyperDominating) set.

6.2 Antisymmetric Neutrosophic Notions

For instance, having neutrosophic SuperHyperEdge (NSHE) but neutrosophic
SuperHyperVertex (NSHV) with bigger values SuperHyperDominates, instantly.

7 Classes of Neutrosophic SuperHyperGraphs
(NSHG)

7.1 Restricted Status of Classes of Neutrosophic
SuperHyperGraphs (NSHG)

Assume neutrosophic SuperHyperEdges (NSHE) E; such that there’s a V; is incident in

Ei/ such that |VZ‘ > 1, and |El/| = 2. Consider Hn = (TV/,IV/,FV/),,U/ = (T{/,T;,F‘//)

Definition 7.1. Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered

pair S = (V,E) and O(NSHG) = |V/|. Then

(7) : a sequence of consecutive neutrosophic SuperHyperVertices (NSHV)
(NSHP) : {zo}, {21}, - ,{rovsue) } is called neutrosophic
SuperHyperPath (NSHP) where

Hzib {zip}t € £, i=0,1,--- JO(NSHG) — 1;
(it) : neutrosophic SuperHyperStrength (NSHH) of neutrosophic
SuperHyperPath (NSHP) NSHP : {xo},{z1}, -, {ronsua)} is
/\i:O,~-- LO(NSHG)-1 w ({H{zid, {ziva b}

(#i1) : neutrosophic SuperHyperConnectedness (NSHN) amid neutrosophic
SuperHyperVertices (NSHV) {xo} and {x;} is

NSHN = p™({xo}, {z:}) = \V N\ (i {zia s

PAzo}{z1}, {zowsmaa)} i=0,,t—1

(iv) : a sequence of consecutive neutrosophic SuperHyperVertices (NSHV)
NSHP :{xo}, {21}, - ,{rosue) }> {Zo} is called neutrosophic
SuperHyperCycle (NSHC) where

{{z:} . {zis1}} €E, i=0,1,--- ,ONTG) — 1, {{zonre)}, {z0o}} EE

and there are two neutrosophic SuperHyperEdges (NSHE) {{z},{y}} and
{{u},{v}} such that

o {ah A3 = w'({{u} {o}h) = A W Hoid {viad s

1=0,1,--- ,n—1
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(v) : it’s neutrosophic SuperHyper-t-partite (NSHT) where V' is partitioned to ¢
parts, Vi1, V52 -+ [ V;® and the neutrosophic SuperHyperEdge (NSHE)
{{=},{y}} implies {z} € V" and {y} € V; where i # j. If it’s neutrosophic
SuperHyperComplete (NSHM), then it’s denoted by Ko, o,,... o, Where o; is o on
V;*" instead V' which mean {z} ¢ V; induces p;({x}) = 0. Also, [V}*'| = s;;

(vi) : neutrosophic SuperHyper-t-partite is neutrosophic SuperHyperBipartite
(NSHB) if t = 2, and it’s denoted by K, », if it’s neutrosophic
SuperHyperComplete (NSHM);

(vii) : neutrosophic SuperHyperBipartite is neutrosophic SuperHyperStar (NSHS)
if |[V1] = 1, and it’s denoted by S1,4,;

(viii) : a neutrosophic SuperHyperVertex (NSHV) in V is neutrosophic
SuperHyperCenter (NSHR) if the neutrosophic SuperHyperVertex (NSHV)
joins to all neutrosophic SuperHyperVertices (NSHV) of a neutrosophic
SuperHyperCycle (NSHC). Then it’s neutrosophic SuperHyperWheel
(NSHW) and it’s denoted by Wi 4,;

(iz) : it's neutrosophic SuperHyperComplete (NSHM) where
V{u}, {v} € V. o/ ({{u}, {v}}) = n({u}) A p({0});
(z) : it’s neutrosophic SuperHyperStrong (NSHO) where
v{{u}, {v}} € B, ' ({{u}, {v}}) = n{u}) A u({v}).

There’s an open way to extend.

8 Further Directions

8.1 First Direction

Definition 8.1 (t-norm). (Ref. [7], 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]:

(1) 1@z =x;

(1)) 2@Yy=y®u;

(1)) 2@ (Y®2) = (2 Qy) @ z;

(w) fw<zandy<zthenwy <z z.

Definition 8.2. (t-norm Single Valued Neutrosophic Graph).
A t-norm single valued neutrosophic graph (tSVN-graph) with underlying set
V is defined to be a pair G = (A, B) where

(¢) The functions T4 : V — [0,1],I4 : V — [0,1], and F4 : V — [0, 1] denote the
degree of truth-membership, degree of indeterminacy-membership and
falsity-membership of the element v; € V| respectively, and

0<Ta(vi)+ La(v;) + Fav;)) <3forallv, eV (i=1,2,...,n).
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(i) The functions Tp : V xV = [0,1],Ip: V xV = [0,1],and Fp: V x V — [0, 1]
are defined by
TB({'Uia Uj}) S Tnor’m [TA (Ui)y TA (’Uj)}v

IB({Uiavj}) < Tnorm[IA(Ui%IA(Uj)L
and FB({'Uia UJ}) < Tnorm [FA(Ui>7 FA(UJ)]

denote the degree of truth-membership, indeterminacy-membership and falsity-
membership of the edge (v;,v;) € E respectively, where

0 < Tp({vi,v;})+Ip({vi,v;})+Fp({vi,v;}) < 3for all {v;,v;} € E(i=1,2,...,n).

We call A the single valued neutrosophic vertex set of V, B the single valued
neutrosophic edge set of F, respectively. Note that B is a symmetric single valued
neutrosophic relation on A. We use the notation (v;,v;) for an element of E. Thus,

G = (A, B) is a t-norm single valued neutrosophic graph of G* = (A4, B) if

Tp({vi,v;}) < Thorm[Ta(vi), Ta(vy)],
IB({vi7Uj}) < Tnorm[IA(Ui)aIA(vj)L
and FB({’Ui,Uj}) < Tnorm[FA(vi)7FA(vj)] for all (vi?vj) €E.

Definition 8.3. The degree of truth-membership, indeterminacy-membership
and falsity-membership of the subset X C A of the single valued neutrosophic set
A={<z:Ts(x),Is(x),Fa(x) >,z € X} (with respect to t-norm T},oprm):

TA(X) = Tnorm[TA(Ui)7 TA(vj)]Uiﬂ)]‘ ¢
IA(X) - Tnorm[IA(vi)v IA(vj)]vi,ijXv
and FA (X) = Tnorm [FA(Ui)a FA(Ulj)]v“vjEX-

Definition 8.4. The support of X C A of the single valued neutrosophic set
A={<z:Ta(z),Ia(z),Fa(z) >z X}

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

Definition 8.5. (t-norm Neutrosophic SuperHyperGraph (tNSHG)).
Assume V' is a given set. A t-norm neutrosophic SuperHyperGraph (tNSHG)
S is an ordered pair S = (V, E), where

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

(@) V =A{Vi, Tv(Vi), v/ (Vi), Fv: (V3)) = Ty (Vi), Iv (Vi), Fyo (Vi) =2 0}, (i =
1,2,...,n);

(i4i) E ={FE1,Es,...,Ey} afinite set of finite single valued neutrosophic subsets of V;

(iv) E = {(Ei';)T’v(Ew)J(/(Ew%F{/(Ew))= Ty (Ev), Iy (Ev), Y, (Ev) > 0}, (i =
1,2,...,n");

() Vi#0, i=1,2,...,n);

(i) By #0, (i’ =1,2,...,n);

(vii) 32, supp(Vi) =V, (i=1,2,...,n);
(vii) X, supp(Ey) =V, (i’ =1,2,...,n);
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(iz) and the following conditions hold:
T{/(Ei’) < Tnm’m[TV/(Vi)vTV’(VJ')]%,VJEEW

I(/ (Ei/) S Tnorm [IV’ (‘/1)’ IV’ (V])]VZ,VJ [SIOPR)
and F{/(E’L/) < Tnorm[FV’(‘/i)a FV/(‘/})]W,‘/}EEU

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, (Ey), 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 73'th element of the incidence matrix of t-norm Neutrosophic SuperHyperGraph
(tNSHG) are of the form (V;,TV,(Ey), Ii,(Ey), F{,(E;)), the sets V and E are crisp sets.

8.2 Second Direction

Definition 8.6. (x Single Valued Neutrosophic Graph (xSVN-graph)).
A x single valued neutrosophic graph (xSVN-graph) with underlying set V is
defined to be a pair G = (A, B) where

(7) The functions Ty : V — [0,1],14 : V — [0,1], and F4 : V — [0, 1] denote the
degree of truth-membership, degree of indeterminacy-membership and
falsity-membership of the element v; € V| respectively, and

0<Ta(v;)+Ta(v;)+ Fa(v;) <3forallv; eV (i=1,2,...,n).

(#4) The functions Tp : V xV = [0,1],Ip: V xV = [0,1],and Fp : V x V — [0, 1]
are defined by
Tp({vi,v;}) < max[Ta(vi), Ta(v;)],
I3({vi,v;}) < max{La(vi), La(v;)],
and Fg({v;,v;}) < max[Fa(v;), Fa(v;)]

denote the degree of truth-membership, indeterminacy-membership and falsity-
membership of the edge (v;,v;) € E respectively, where

0< TB({’Ui,’Uj})—l—IB({Ui,’Uj})—‘rFB({Ui,Uj}) < 3for all {Ui,’l)i} S (’L =1,2,... ,’I’L).

We call A the single valued neutrosophic vertex set of V, B the single valued
neutrosophic edge set of E, respectively. Note that B is a symmetric single valued
neutrosophic relation on A. We use the notation (v;,v;) for an element of E. Thus,

G = (A, B) is a x single valued neutrosophic graph of G* = (A4, B) if

T({vi, vj}) < max[Ta(vi), Ta(vs)],

Ip({vi,v;}) < max[la(v;), La(v;)],
and Fp({v;,v;}) < max[Fa(v;), Fa(v;)] for all (v;,v;) € E.
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Definition 8.7. The degree of truth-membership, indeterminacy-membership
and falsity-membership of the subset X C A of the single valued neutrosophic set
A={<z:Ta(x),Ia(z),Fa(z) >,z € X} (with respect to t-norm T,orm):

Ta (X) = maX[TA (vi)7 Ta (vj)]viﬂ)j €ex,

IA(X) = maX[IA(Ui)v IA(vj)]Ui-,'UjGX7
and Fa(X) = max[Fa(vi), Fa(vj)]v;0,ex-

Definition 8.8. The support of X C A of the single valued neutrosophic set
A={<x:Ta(x),Is(x),Fa(z) >z € X}

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

Definition 8.9. (x Neutrosophic SuperHyperGraph (xNSHG)).
Assume V' is a given set. A x neutrosophic SuperHyperGraph (xNSHG) S is
an ordered pair S = (V, E), where

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

(ir) V = {(V%)Tv’(Vi)aIv'(Vi%Fv'(VE)) ¢ Ty (Vi) Iy (Vi), Fyi (Vi) 2 0}, (i =
1,2,...,n);

(i4i) E ={FE1,Es,...,Ey} afinite set of finite single valued neutrosophic subsets of V;

(0) B = (B Ty (o). Ty (Be), (B T (Bo). Ty (B, P (Br) 2 00, (¢ =

(v) Vi#£0, 1 =1,2,...,n);

(vi) By #0, (i’ =1,2,...,n');

(vid) > supp(Vi) =V, (i=1,2,....n);
(vidd) 32 supp(Ey) =V, (' =1,2,...,n);
)

(iz) and the following conditions hold:
Ty (Eir) < max[Ty: (Vi), Tv/ (V))lvi.viem,

I (Eyr) < max([Iv(V;), Iv:(V})]v,v,eB,
and Fy,(E;) < max[Fy:(V;), Fv(Vj)lv, v,eB,

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.
1Y, (Ei), 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 73'th element of the incidence matrix of x Neutrosophic SuperHyperGraph

(xNSHG) are of the form (V;, TV, (Ey), I, (Ew ), F{,(E)), the sets V and E are crisp sets.
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8.3 Third Direction

Definition 8.10. (p Single Valued Neutrosophic Graph (pSVN-graph)).
A p single valued neutrosophic graph (pSVN-graph) with underlying set V' is
defined to be a pair G = (A, B) where

(7) The functions Ty : V — [0,1],I4 : V — [0,1], and F4 : V — [0, 1] denote the
degree of truth-membership, degree of indeterminacy-membership and
falsity-membership of the element v; € V| respectively, and

OSTA(W)—FIA(’UZ')—FFA(U@') <3foralv, eV (i=1,2,...,n).

(i) The functions Tp : V xV = [0,1],Ip: V xV = [0,1],and Fp: V x V — [0, 1]
are defined by
Tp({vi,vj}) < Ta(vi) x Ta(vy),

Ip({vi,v;}) < La(vi) x La(v;),
and Fp({vi,vj}) < Fa(v;) x Fa(vj)

denote the degree of truth-membership, indeterminacy-membership and falsity-
membership of the edge (v;,v;) € E respectively, where

0 <Ts({{vi,v;})+Ip({vi,v;})+Fp({vi,v;}) < 3for all {v;,v;} € E(i=1,2,...,n).

We call A the single valued neutrosophic vertex set of V, B the single valued
neutrosophic edge set of F, respectively. Note that B is a symmetric single valued
neutrosophic relation on A. We use the notation (v;,v;) for an element of E. Thus,

G = (A, B) is a p single valued neutrosophic graph of G* = (4, B) if

Tp({vi,v;}) < Talvi) x Ta(vy),
Ip({vi, v}) < La(vi) X La(vy),
and Fp({vi,vj}) < Fa(v;) x Fa(v;) for all (v;,v;) € E.

Definition 8.11. 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) = [Ta(vi) X Ta(vj)]v;vex,
IA(X) = [IA(UZ) X IA(UJ')]Ui,UjGXv
and Fa(X) = [Fa(vi) X Fa(v)]o,,0,ex-

Definition 8.12. The crisp subset of X in which all its elements have nonzero
membership degree is defined as the support of the single valued neutrosophic set
A={<x:Ta(x),la(x),Fa(z) >z € X}

supp(A) = {z: Ta(x),la(x), Fa(z) > 0}.

Definition 8.13. (p Neutrosophic SuperHyperGraph (pNSHG)).
Assume V' is a given set. A p neutrosophic SuperHyperGraph (pNSHG) 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";

(i) V = {(W7)TV/(W)’IV'(W)’Fv'(Vz‘)) 2 Ty (Vi), Iy (Vi), Fy (Vi) 2 0}, (i =
1,2,...,n);
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(iii) E ={FE1,Es,...,Ey} afinite set of finite single valued neutrosophic subsets of V;

(iv) fiz {(Ew 3??/(1? ), Iy (Bw), By (Ew)) = Ty (Ew), Iy (B ), Fy (Eyr) 2 0}, (if

(v) Vi#£0, t=1,2,...,n);
(vi) By #0, (i’ =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(Bv) < [Ty (Vi) Ty (Vi)

Iy (Ey) < [Ivi(Vi) x Tv:(Vi)lv,,veE,
and Iy, (Ey) < [Fy/ (Vi) x Fv(Vj)lv,,v,ek,
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, (Ey), 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 73'th element of the incidence matrix of p Neutrosophic SuperHyperGraph

pNSHG) are of the form (V;, T} I ,F{,(Ey)), the sets V and E are crisp sets.
( 1% 1% 1%
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