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Abstract

Basic neutrosophic notions concerning hugely diverse types of neutrosophic
SuperHyperDominating and hugely diverse types of neutrosophic SuperHyperResolving
in neutrosophic SuperHyperGraph are introduced. Hugely diverse types of general
forms of neutrosophic SuperHyperGraph are discussed. Hugely diverse types of
neutrosophic SuperHyperEdges are defined. Different neutrosophic notions are assigned
to neutrosophic SuperHyperPaths. Restricted status of neutrosophic classes of
neutrosophic SuperHyperGraphs are presented. Different types of neutrosophic
strengths and cardinalities are used. Further directions about some types of
neutrosophic SuperHyperGraphs are summerized.

Keywords: Neutrosophic SuperHyperDominating, Neutrosophic
SuperHyperResolving, Neutrosophic SuperHyperGraph.
AMS Subject Classification: 05C17, 05C22, 05E45

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. [0] 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(x),Ia(z),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(JJ) + IA(QT) + FA(x) < 3+,

The functions Ta(x), I4(z) and Fa(z) are real standard or nonstandard subsets of
]70,17.
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(z), and a falsity-membership
function F4(x). For each point x in X, Ta(x), [a(x), Fa(z) € [0,1]. A SVNS A can be
written as

A={<z:Ts(x),Is(x),Falx) >z € X}.

Definition 2.3. The crisp subset of X in which all its elements have nonzero
membership degree is defined as the degree of truth-membership,
indeterminacy-membership and falsity-membership of the single valued neutrosophic set
A={<z:Ta(z),Ia(x),Fa(x) >z X}

T(A) = min[TA(vi)v TA(vj)]Ui7UjeA7
[(A) = min[lA(Ui)v [A(Uj)]?)iﬂ)jeA?
and F(A) = min[Fa(vs), Fa(vj)]v, v,ca-

Definition 2.4. 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={<z:Ts(x),Is(x),Fa(zx) >z € X}

supp(A) = {z = Ta(a), La(x), Fa(x) > 0},

Definition 2.5 (Neutrosophic SuperHyperGraph). (Ref. [3],Definition 3,p.291).
A neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E),
where

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

(43) Vi = {(vi, pj(vi), \j (i), 75 (vi)) + g (vi), Aj(vi), 75(vi)) > 0} and
0< ,U;j(?]i) + /\j(Ul) +Tj(’0i)) < 3, (] = 1,2,. .. ,m);

(i1i) E ={FE1,FEs,...,En} a finite set of finite single valued neutrosophic subsets of V;

(i) B ={(Vi, p;(Vi), N (Vi )773(‘”))5 5(Vi)s A'( ) 7(Vi)) = 0} and
OSMAV) A() (Vi) <3, 0—12 %

() Vi£0, (j=1,2,...,m);

(vi) E; #0, (j=1,2,...,m);

(vitt) >, supp(E;) =V, (j=1,2,...,m);

)
)

(vii) 32 supp(Vi) =V, (j=1,27~-~>m);
)

(iz)

and the following conditions hold:
T(E;) <min[T(V;),T(Vj)lv..v,en;,
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Here the edges E; and the vertices V; are single valued neutrosophic sets. p;(v;), Aj(v;),
and 7;(v;) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership the vertex v; to the

vertex V. p}(v;), \j(vi), and 7](v;) denote the degree of truth-membership, the degree

of indeterminacy-membership and the degree of falsity-membership of the vertex v; to

the edge E;. Thus, the elements of the incidence matrix of neutrosophic
SuperHyperGraph are of the form (v;;, s (vi), N} (vi), 7} (vi)), the sets V and E are crisp
sets.

Definition 2.6 (Characterization of the Neutrosophic SuperHyperGraph).
(Ref. [8],Section 4,pp.291-292).

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V| E).
The edges E; and the vertices V; of 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;

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

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

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

If we choose different types of binary operations, then we could get hugely diverse types
of general forms of neutrosophic SuperHyperGraphs.

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]:

(1) 1@z = x;
(i) 2Ry =y ux;
(iii) 2@ (Y@ 2) = (R y) ® z;
(w) fw<zandy<zthenwy <z z.

Definition 3.2. The crisp subset of X in which all its elements have nonzero
membership degree is defined as the degree of truth-membership,
indeterminacy-membership and falsity-membership of the single valued neutrosophic set
(with respect to t-norm Tyorm): A ={< x:Ta(x),la(x), Fa(z) >,z € X}:

T(A) = Thorm [TA (Ui)’ Ta (Uj)}vi’vjEA7
I(A) = Thorm [IA (Ui)v Ia (/Uj)]vi’”-feA’

and F(A) = Thorm[Fa(vs), FA(’U]')}UMU]'GA'
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Definition 3.3. 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={<z:Ta(z),Ia(x),Fa(x) >z X}

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

Definition 3.4. (General Forms of Neutrosophic SuperHyperGraph).
A neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E),
where

(1) V={V1,Vs,...,V;} a finite single valued neutrosophic subset of V’;

(i) Vi = {(Uuﬂj (vi), AJ(U’L) (Uz)) i (vi), A](U’L) Tj (v;)) > 0} and
O<MJ(’U1)+>‘(U1)+T]('UZ) <3 ( =1,2,...,m);

(tii) E ={F1,Es,...,Eny} a finite single valued neutrosophic subset of V’;

(i0) o = ({0 5 (00, 350 7H(00)) £ 115(00), X (01), 75(0) = 0} amd
0 (0 £ X0+ 700) €3, = 1.

‘/1#07 (j:1727"'7m);
El#®7 (j:1727"'7m);
dosupp(Ey) =V, (j=1,2,....m).

Here the edges E; and the vertices V; are single valued neutrosophic sets. p;(v;), Aj(v;),
and 7;(v;) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership the vertex v; to the
vertex V. p);(v;), N;(v;), and 7/(v;) denote the degree of truth-membership, the degree
of indeterminacy-membership and the degree of falsity-membership of the vertex v; to
the edge E;. Thus, the elements of the incidence matrix of t-norm neutrosophic
SuperHyperGraph are of the form (v;j, pi;(vi), Nj(vi), 7j(vi)), the sets V and E are crisp
sets.

Definition 3.5 (Characterization of the Neutrosophic SuperHyperGraph).
(Ref. [8],Section 4,pp.291-292).

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

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

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

ii) if for all Vs are incident in E;, |V;| = 1, and |E;| = 2, then FE; is called edge;
) if for all V;s are incident in E;, |V;| =1, and |E;| > 2, then E; is called

HyperEdge;

(v) if there’s a V; is incident in E; such that |V;| > 1, and |E;| = 2, then E; 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.
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4 Relations of Single Valued Neutrosophic Graph
and Single Valued Neutrosophic HyperGraph
With Neutrosophic SuperHyperGraph

Definition 4.1 (Single Valued Neutrosophic Graph). (Ref. [2],Definition 3.1,p.89).

A single valued neutrosophic graph (SVN-graph) with underlying set V' is
defined to be a pair G = (A, B) where

(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;)+ Ia(v;) + Falv;)) <3 forallv; €V (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;}) < min[Ta(v;), Ta(v;)],

Ip({vi,v;}) < min[l4(vi), La(v;)],
and Fg({v;,v;}) <min[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}>+FB({vi,Uj}) < 3for all {vi,vi} cFk (7, =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 = (A4, B) is a single valued neutrosophic graph of G* = (4, B) if

Ts({vi,vj}) < min[Ta(vi), Ta(vy)],

Ip({visvj}) < min[la(v;), La(vs)],
and Fp({vi,v;}) < min[Fa(vs), Fa(vy)] for all (vs,v5) € E.

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

Definition 4.3 (Single Valued Neutrosophic HyperGraph). (Ref. [1],Definition
2.5,p.123).

Let V = {v1,vq,...,0,} be a finite set and E = {E}, Fa, ..., E,,} be a finite family
of non-trivial single valued neutrosophic subsets of V' such that
V=3, supp(E;), i =1,2,3,...,m, where the edges E; are single valued neutrosophic
subsets of V, E; = {(vj, Tg, (v,), Ig,(v;), FE,(vj))}, Ei # 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.
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5 Types of SuperHyperEdges

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

‘/17E17‘/27E27‘/37"'7‘/&‘717E5717‘/S

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

(i

(ii

there’s a vertex v; € V; such that v;, Vi1 € E;;
(i#i) there’s a SuperVertex V; € V; such that V/, V11 € E;;
(iv) there’s a vertex v;41 € Vi1 such that Vi, v;41 € Ej;
(vi) there are a vertex v; € V; and a vertex v, 41 € V;41 such that v;,v;11 € Ey;
(vii) there are a vertex v; € V; and a SuperVertex V', ; € Vi1 such that v;, V/, | € Ej;

there are a SuperVertex V/ € V; and a vertex v; 11 € Vi1 such that V/, v, 41 € Ej;

)
)
)
)
(v) there’s a SuperVertex V7, ; € Viq1 such that V;, V), | € E;;
)
)
(vitd)
)

(ixz) there are a SuperVertex V' € V; and a SuperVertex V/,; € Vi;1 such that

VI, Vi, € Ei.

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 SuperHyperVertex V; to
SuperHyperVertex Vy is sequence of SuperHyperVertices and SuperHyperEdges

Vi, Er, Vo, Ep, Vs, ... Ve, Es 1, Vs,
could be characterized as follow-up items.

(¢) If for all V;, E;, |Vi| = 1, |E;| = 2, then NSHP is called path,;
(22) if for all E;, |E;| = 2, and there’s V;, |V;| > 1, then NSHP is called SuperPath;
(t4¢) if for all V;, E;, |Vi| =1, |E;| > 2, then NSHP is called HyperPath;

(tv) if there are V;, E;, |Vi| > 1,|E;| > 2, then NSHP is called SuperHyperPath.

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 SuperHyperVertex Vi to

SuperHyperVertex V is sequence of SuperHyperVertices and SuperHyperEdges

Vi, E1, Vo, Ep, Vs, ... Vo1, Es 1, Vs,
have
(i) neutrosophic t-strength (min{7'(V;)},m,n)i_y;
(#9) neutrosophic i-strength (m,min{I(V;)},n)5_;

(#41) neutrosophic f-strength (m,n, min{F(V;)})i_;;
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(iv) neutrosophic strength (min{7T(V;)}, min{I(V;)}, min{F (V;)})s_,.

Definition 5.4. (Different Types of SuperHyperEdges).
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V| E).
Consider a SuperHyperEdge E = {V;,Va,...,V,}. Then FE is called

(7) neutrosophic at if T(E) = min{T(V;)};_;;

(77) neutrosophic ay if I(E) = min{I(V;)};_;;

)
)
(#41) neutrosophic ay if F(F) = min{F(V;)}:_;;

(v) neutrosophic arrr if

(T(E), 1(E), F(E)) = (min{T(V;) }, min{Z(V;)}, min{F (Vi) } ){_s;

(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(Vi)}i_y;

)

(viii) neutrosophic by if

(T(E), I(E), F(E)) = (T{T(V)}, THIV) L TIRE (Vi) 1=

(iz) neutrosophic cr(/ —dr/ —er/—fr/—gr) if
T(E)>(/—>/-=/— < /= <) maximum number of neutrosophic t-strength of
SuperHyperPath (NSHP) from SuperHyperVertex V; to SuperHyperVertex V;
where 1 <1i4,j < s;

(z) neutrosophic ci(/ —dr/ —er/ —fi/ —g)if I(E) > (/—>/—-=/-</-<)
maximum number of neutrosophic i-strength of SuperHyperPath (NSHP) from
SuperHyperVertex V; to SuperHyperVertex V; where 1 <4¢,5 < s;

(i) neutrosophic cp(/ —dr/ —er/ —fr/ —gr) if
F(E)> (/->/-=/- < /— <) maximum number of neutrosophic f-strength of
SuperHyperPath (NSHP) from SuperHyperVertex V; to SuperHyperVertex V;
where 1 < 4,5 <s;

({,C’LZ) neutrosophic CTIF(/ — dTIF/ — eTIF/ — fTIF/ — gTIF) if
(T(E),I(E),F(E)) > (/->/-=/- < /- <) maximum number of
neutrosophic strength of SuperHyperPath (NSHP) from SuperHyperVertex V; to
SuperHyperVertex V; where 1 <1i,j5 < s.

6 Types of Notions Based on Different
SuperHyperEdges

6.1 Symmetric Notions
For instance, both SuperHyperDominate, instantly.

Definition 6.1. (Neutrosophic SuperHyperDominating).

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E).
Let D be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside
triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every
neutrosophic SuperHyperVertex N in V' \ D, there’s at least a neutrosophic
SuperHyperVertex D; in D such that N, D; is in a SuperHyperEdge is neutrosophic
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ar(—a;/ —ar/ —arip/ —br/ —br/ —bp/ =brir/ —.../ =91/ — 91/ — 9r/ — grIF) 176
then the set of neutrosophic SuperHyperVertices S is called neutrosophic 177

ar(—ar/ —ar/ —atwr/ — bt/ —b1/ —bg/ —brir/ - .../ —gr/ — 81/ — 8r/ — TIFY
SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic cardinality 179

between all neutrosophic 180
ar(—ar/ —ar/ —arrp/ —br/ —b;/ —bp/ —brir/ — .../ =91/ — 91/ — 9r/ — grIF) 1=
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 182

ar(—ar/ —ar/ —atir/ —br/—b1/ —bp/—brir/— .../ — g1/ — 81/ — 8F/ — ETI®
SuperHyperDominating number and it’s denoted by 184

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(x),Ia(x),Falz) >z € X}

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

Alr = [Ta(i), Ta(0))]u; 0, e,
[Alp = [Fa(vi), Fa(v)]s, v e,

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

Definition 6.2. (Neutrosophic k-number SuperHyperDominating). 185

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). 1
Let D be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside 187
triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every 188
neutrosophic SuperHyperVertex N in V' \ D, there are at least neutrosophic 189
SuperHyperVertices Dy, Do, ..., Dy in D such that N, D;(i =1,2,...,k) isin a 190
SuperHyperEdge is neutrosophic 101
ar(—ar/ —ap/ —arip/ —br/ —by/ —bp/ —brir/ — .../ —91v/ — 91/ — 9F/ — 9TIF) 192
then the set of neutrosophic SuperHyperVertices S is called neutrosophic 193

ar(-ar/ —ar/ —arwr/ —br/ —br/ —brp/—brir/ .../ —gr/ — g1/ — 8r/ — gTIP)
k-number SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic 1

cardinality between all neutrosophic 196
aT(—aI/ - aF/ - aTIF/ - bT/ - bI/ - bF/ - bTIF/ .. / - gT/ - 91/ - gF/ - gTIF) 197
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 108

ar(-ar/ —ar/ —arwr/ —br/ —br/ —bp/—brir/ —.../ —gr/ — g1/ — 8r/ — gTIM
k-number SuperHyperDominating number and it’s denoted by 200

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={<x:Ts(x),la(x), Fa(z) >z € X}:

Al = Y [Ta(vs), 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 6.3. (Neutrosophic Dual SuperHyperDominating). 201

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V) E). 2
Let D be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside 203
triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every 204
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neutrosophic SuperHyperVertex D; in D, there’s at least a neutrosophic 205
SuperHyperVertex N in V'\ D, such that N, D; is in a SuperHyperEdge is neutrosophic 20

CLT(—GI/ - CLF/ - CLTIF/ - bT/ —bI/ - bF/ - bTIF/ —/ —gT/ —91/ —gF/ —gTIF) 207

then the set of neutrosophic SuperHyperVertices S is called neutrosophic 208

ar(-ar/ —ar/ —arwr/ —br/ —br/ —bp/—brir/ - .../ —gr/ — 81/ — 8F/ — STIM
dual SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic 210
cardinality between all neutrosophic am
aT(—aI/ - aF/ - aTIF/ - bT/ - bI/ - bF/ - bTIF/ .. / - gT/ - 91/ - gF/ - gTIF) 212
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 213

ar(-ar/ —ar/ —arwr/ —br/ —br/ —bp/—brir/ — .../ —gr/ — g1/ — 8r/ — gTIR)
dual SuperHyperDominating number and it’s denoted by 215

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={<z:Ta(z),Ia(x),Fa(x) >z X}

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

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

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

Definition 6.4. (Neutrosophic Perfect SuperHyperDominating). 216

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). a7
Let D be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside 218
triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every 210
neutrosophic SuperHyperVertex N in V' \ D, there’s only one neutrosophic 220

SuperHyperVertex D; in D such that N, D; is in a SuperHyperEdge is neutrosophic 21
ar(-ar/ —ar/ —arir/ —br/ —br/ —bp/ —brir/ — .../ —gr/ — 91/ — 9r/ — 9rIF) 22

then the set of neutrosophic SuperHyperVertices S is called neutrosophic 23

ar(—ar/ —ar/ —arig/ —br/ —bi/ —bp/—brir/ — .../ —gr/ — 81/ — 8F/ — STIR)
perfect SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic 225
cardinality between all neutrosophic 226
ar(—-ar/ —ar/ —arip/ —br/ —br/ —bp/ —brir/ — .../ —gr/ — 91/ — 9r/ — 9r1F) 2
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 228

ar(-ar/ —ar/ —arwr/ —br/ —br/ —br/—-brir/ — .../ —gr/ — 81/ — 8r/ — STIR)
perfect SuperHyperDominating number and it’s denoted by 230

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
[AlF = [Fa(vi), Fa(v;)u, e,

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

Definition 6.5. (Neutrosophic Total SuperHyperDominating). 21
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). o=
Let D be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside 233
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triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every 234
neutrosophic SuperHyperVertex IV in V, there’s at least a neutrosophic 235
SuperHyperVertex D; in D such that N, D; is in a SuperHyperEdge is neutrosophic 236
ar(-ar/ —ar/ —arip/ —br/ —br/ —bp/ —brir/ — .../ —gr/ — 91/ — 9r/ — 9rIF) 2=

then the set of neutrosophic SuperHyperVertices S is called neutrosophic 238

ar(—ar/ —ar/ —arig/ —br/ —bi/ —bgp/—brir/ — .../ —gr/ — 81/ — 8F/ — STIFY
total SuperHyperDominating set. The minimum (I-/F-/- -)T-neutrosophic 240
cardinality between all neutrosophic 241
ar(—-ar/ —ar/ —arir/ —br/ —br/ —bp/ —brir/ — .../ —gr/ — 91/ — 9r/ — g1IF) 2202
SuperHyperDominating sets is called (I-/F-/- -)T-neutrosophic 243

ar(-ar/ —ar/ —arwr/ —br/ —br/ —br/—brir/ .../ —gr/ — 81/ — 8¢/ — gTIP)
total SuperHyperDominating number and it’s denoted by 25

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 6.6. (Different Types of SuperHyperResolving). 246
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E).

If d(R;, N) # d(R;, N'), then two SuperHyperVertices N and N’ are 248
(i) neutrosophic at resolved by SuperHyperVertex R; where 249
AV, V3) = min{T(V), T(V;)

(i4) neutrosophic aj resolved by SuperHyperVertex R; where 251
d(V;, V;) = min{I(V;), I(V;) }; 252

(7i1) neutrosophic ar resolved by SuperHyperVertex R; where 253
d(V;, V;) = min{ F(V;), F(V}) }; 256

(iv) neutrosophic atrr resolved by SuperHyperVertex R; where 255
d(V3, V;) = (min{T(V;), T(V;) }, min{I(V;), I(V})}, min{ F'(V;), F'(V;)}); 256

(v) neutrosophic bt resolved by SuperHyperVertex R; where 257
d(Vi, V;) =TT (V3), T(V;)}; 256

(vi) neutrosophic by resolved by SuperHyperVertex R; where 259
d(Vi, Vi) = TI{I(Vi), L(Vj) 15 260

(vii) neutrosophic bg resolved by SuperHyperVertex R; where 261
d(Vi, Vi) = I{F Vi), F(V5)}; 262
(viii) neutrosophic arrr resolved by SuperHyperVertex R; where 263
d(Vi, Vi) = (IKT(Va), T(V3) }, TIE(Ve), 1 (Vi) } TIHE (V) F(V;) }); 200

(iz) neutrosophic ct resolved by SuperHyperVertex R; where d(V;,V;) is the 265
maximum number of neutrosophic t-strength of SuperHyperPath (NSHP) from 266
SuperHyperVertex V; to SuperHyperVertex Vj; 267
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()

(i)

(ziii)

(ziv)

(zvi)

(zvit)

(zviit)

(zz)

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

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

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

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

neutrosophic dj resolved by SuperHyperVertex R; where d(V;,V}) is the
maximum number of degree of indeterminacy-membership of all

SuperHyperVertices in SuperHyperPath (NSHP) with maximum number of
neutrosophic i-strength from SuperHyperVertex V; to SuperHyperVertex Vj;

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

neutrosophic drrr resolved by SuperHyperVertex R; where d(V;,V;) is the
maximum number of the triple (degree of truth-membership, degree of
indeterminacy-membership, degree of falsity-membership) of all
SuperHyperVertices in SuperHyperPath (NSHP) with maximum number of
neutrosophic f-strength from SuperHyperVertex V; to SuperHyperVertex Vj;

neutrosophic et resolved by SuperHyperVertex R; where d(V;,V}) is the
maximum number of SuperHyperEdges in SuperHyperPath (NSHP) with
maximum number of neutrosophic t-strength from SuperHyperVertex V; to
SuperHyperVertex Vj;

neutrosophic e resolved by SuperHyperVertex R; where d(V;,V;) is the
maximum number of SuperHyperEdges in SuperHyperPath (NSHP) with
maximum number of neutrosophic i-strength from SuperHyperVertex V; to
SuperHyperVertex V;;

neutrosophic er resolved by SuperHyperVertex R; where d(V;, V) is the
maximum number of SuperHyperEdges in SuperHyperPath (NSHP) with
maximum number of neutrosophic f-strength from SuperHyperVertex V; to
SuperHyperVertex Vj;

neutrosophic errr resolved by SuperHyperVertex R; where d(V;,V;) is the
maximum number of SuperHyperEdges in SuperHyperPath (NSHP) with
maximum number of neutrosophic t-strength, neutrosophic i-strength and
neutrosophic f-strength from SuperHyperVertex V; to SuperHyperVertex V;.

Definition 6.7. (Neutrosophic SuperHyperResolving).

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V| E).
Let R be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside
triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every
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neutrosophic SuperHyperVertices N and N’ in V' \ R, there’s at least a neutrosophic 314

SuperHyperVertex R; in R such that N and N’ are neutrosophic 315
CLT(—CL[/ — CLF/ — CLT]F/ — bT/ — b[/ — bF/ — bTIF/ — .. / — eT/ — 61/ — €F/ — eTIF) 316
resolved by R;, then the set of neutrosophic SuperHyperVertices S is called 317
neutrosophic 318

ar(—ar/ —ar/ —arig/ —br/ —by/ —bp/ —brir/ —.../ —er/ —e1/ —er/ — eTiFy
SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic cardinality 320
between all neutrosophic 321
CLT(—a]/ — CLF/ — CLT]F/ — bT/ — b]/ — bF/ — bTIF/ — .. / — BT/ — 61/ — eF/ — eTIF) 322
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic 323

ar(-ar/ —ar/ —arwr/ —br/ —br/ —br/ —brir/ —.../ —er/ —e1/ —er/ — eTm)
SuperHyperResolving number and it’s denoted by 325

RaT(*aI/*aF/*aTIF/*bT/*bI/*bF/*bTIF/*m/*eT/*eI/*eF/*ETIF) (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)’ TA(Uj)]Ui’Uj€A>

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

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

Definition 6.8. (Neutrosophic k-number SuperHyperResolving). 326

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). s
Let R be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside 328
triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every 329
neutrosophic SuperHyperVertices N and N’ in V' \ R, there are at least neutrosophic 330
SuperHyperVertices Ry, R, ..., Rx in R such that N and N’ are neutrosophic 331
ar(—a;/ —ar/ —arrp/ —br/ — b/ —bp/ —brip/ — .../ —er/ —er/ —er/ —erip) =
resolved by R;(i = 1,2,...,k), then the set of neutrosophic SuperHyperVertices S is 333
called neutrosophic 33

ar(—ay;/ —ar/ —atig/ —br/—b1/ —bp/—brir/—.../ —er/ —e1/ —er/ — eT1p3}
k-number SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic 336
cardinality between all neutrosophic 337
ar(—a;/ —ar/ —arrp/ —br/ —br/ —bp/ —brip/ — .../ —er/ —er/ —er/ —errrp) e
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic 339

ar(—ar/ —ar/ —arg/ —br/ —b1/ —bp/—brir/ — .../ —er/ —e1/ —ep/ — eT1py
k-number SuperHyperResolving number and it’s denoted by 341

RGT(—GI/—GF/—aTIF/—bT/—bI/—bF/—bTIF/—m/—ET/—61/—€F/—6T1F)(NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<z:Ta(x),Ia(x),Falz) >z € X}:

Alr = [Ta(v:), Ta(vj)]os,v,e,
‘A|I = Z[IA(Ui)7IA(Uj)]1’ri,UjEAa
Alp = Y [Fa(i) Fa(v))]osv;ea0

and ‘A| = ZHA|T7 |A|1’ |A|F]
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Definition 6.9. (Neutrosophic Dual SuperHyperResolving). 342
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). 3

Let R be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside 344
triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every 35
neutrosophic SuperHyperVertices R; and R; in R, there’s at least a neutrosophic 346
SuperHyperVertex N in V' \ R such that R; and R; are neutrosophic 347
ar(—ar/ —ar/ —arrp/ —br/ —by/ —bp/ —brip/ —.../ —er/ —er/ —er/ —errr) s
resolved by R;, then the set of neutrosophic SuperHyperVertices S is called 349
neutrosophic 350

ar(—ar/ —ar/ —arwr/ —br/ —br/ —bp/—brir/ —.../ —er/ —er/ —er/ — et}
dual SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic 352
cardinality between all neutrosophic 353
ar(—ar/ —ar/ —arrp/ —br/ —b;/ —bp/ —brip/ — .../ —er/ —er/ —er/ —errr) 3
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic 355

ar(—ar/ —ap/ —arig/ —br/ —bi/ —br/—brig/ —.../ —er/ —e1/ — er/ — eT1rs}
dual SuperHyperResolving number and it’s denoted by 357

Rar(—ar/—ap/—arie/—br/—bi)=bp)—brip)—)—er/—e1 ) —er /—erre) N SHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<z:Ta(z),Ia(x),Fa(x) >z X}

[Alr = [Ta(vi), Ta(vj)]or,vse 4,
Alr = [Ta(i), La(0))]u; e,

|Alp = Y _[Fa(vi), Fa(0)lus;ea5
and [A] = Y [|Alz, [Al1, [Al ).

Definition 6.10. (Neutrosophic Perfect SuperHyperResolving). 358

Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). 3
Let R be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside 360
triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every 361
neutrosophic SuperHyperVertices N and N’ in V' \ R, there’s only one neutrosophic 362
SuperHyperVertex R; in R such that N and N’ are neutrosophic 363
ar(—ar/ —ar/ —arrp/ —br/ —b;/ —bp/ —brip/ — .../ —er/ —er/ —er/ —errr) 3
resolved by R;, then the set of neutrosophic SuperHyperVertices S is called 365
neutrosophic 366

ar(-ar/ —ar/ —arwr/ —br/ —br/ —bp/ —brr/ —.../ —er/ —e1/ —er/ — errry
perfect SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic 368
cardinality between all neutrosophic 369
ar(—a;/ —ar/ —arrp/ —br/ —b;/ —bp/ —brip/ —.../ —er/ —er/ —er/ —errr) 30
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic n

ar(—ar/ —ap/ —arig/ —br/—bi/ —br/—brig/ —.../ —er/ —e1/ — er/ — eT1F}
perfect SuperHyperResolving number and it’s denoted by 373

Rar(—ar/—ap/—arie/—br/—bi)—bp)—brip)—)—er)—e1 ) —er /—errm) NS HG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<z:Ta(z),Ia(x),Fa(x) >z X}

[Alr = [Ta(vi), Ta(v)]or,v,e a5
Alr = [Ta(i), Ta(0))]u; 0, e,

|Alp =Y _[Fa(vi), Fa(0)los;e45
and [A] = Y _[|Alz, [Al1, [Al 7).
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Definition 6.11. (Neutrosophic Total SuperHyperResolving). 374
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). s

Let R be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside 376
triple pair of its values is called neutrosophic SuperHyperVertex.]. If for every 377
neutrosophic SuperHyperVertices N and N’ in V, there’s at least a neutrosophic 378
SuperHyperVertex R; in R such that N and N’ are neutrosophic 379
ar(—ar/ —ar/ —arrp/ —br/ —by/ —bp/ —brip/ —.../ —er/ —er/ —er/ —errr) 30
resolved by R;, then the set of neutrosophic SuperHyperVertices S is called 381
neutrosophic 382

ar(—ar/ —ap/ —arig/ —br/ —bi/ —br/—brig/ —.../ —er/ —e1/ — er/ — eTirs}
total SuperHyperResolving set. The minimum (I-/F-/- -)T-neutrosophic 384
cardinality between all neutrosophic 385
ar(—ar/ —ar/ —arrp/ —br/ —b;/ —bp/ —brip/ — .../ —er/ —er/ —er/ —errr) 3o
SuperHyperResolving sets is called (I-/F-/- -)T-neutrosophic 387

ar(—ar/ —ap/ —arig/ —br/ —bi/ —br/—brig/ —.../ —er/ —e1/ — er/ — eTirs}
total SuperHyperResolving number and it’s denoted by 389

RGT(—GI/—QF/—GTIF/—bT/—bI/—bF/—bTIF/—u-/—GT/—CI/—GF/—eTIF) (NSHG) where
(I-/F-/- -)T-neutrosophic cardinality of the single valued neutrosophic set
A={<z:Ta(z),Ia(x),Fa(x) >z X}

[Alr = [Ta (i), Ta(v;)] v ;e
Al = [Ta(vi), La ()], e a,

[Alp = > [Fa(vi), Fa(v;)]u, 0,4,
and |A] =) [|Alr, |Alr, |AlF].

Definition 6.12. (Neutrosophic Stable and Neutrosophic Connected). 390
Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered pair S = (V, E). s
Let Z be a set of neutrosophic SuperHyperVertices [a SuperHyperVertex alongside 302
triple pair of its values is called neutrosophic SuperHyperVertex.]. Then Z is called 303
(i) stable if for every two SuperHyperVertices in Z, there’s no SuperHyperPaths 304
amid them; 305

(ii) connected if for every two SuperHyperVertices in Z, there’s at least one 396
SuperHyperPath amid them. 307

Thus Z is called 308
(i) stable (k-number/dual/perfect/total) 399
(SuperHyperResolving/SuperHyperDominating) set if Z is 400
(k-number/dual/perfect/total) (SuperHyperResolving/SuperHyperDominating) 401

set and stable; 402

(i1) connected (k-number/dual/perfect/total) 203
(SuperHyperResolving/SuperHyperDominating) set if Z is 404
(k-number /dual/perfect/total) (SuperHyperResolving/SuperHyperDominating) 405

set and connected. 406

A number N is called a07
(i) stable (k-number/dual/perfect/total) a08
(SuperHyperResolving/SuperHyperDominating) number if its 409
corresponded set Z is (k-number/dual/perfect/total) 410
(SuperHyperResolving /SuperHyperDominating) set and stable; am
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(i)

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

Thus Z is called

(4)

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

(SuperHyperResolving /SuperHyperDominating) set.

A number N is called

(4)

6.2

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

Antisymmetric Notions

For instance, SuperHyperVertex with bigger values SuperHyperDominates, instantly.

7
7.1

Classes of Neutrosophic SuperHyperGraphs

Restricted Status of Classes of Neutrosophic
SuperHyperGraphs

Assume neutrosophic SuperHyperEdges (NSHE) F; such that there’s a V; is incident in
E; such that |V;| > 1, and |E;| = 2. Consider p = (1, po, 13), 1’ = (1, i, pf).

Definition 7.1. Assume a neutrosophic SuperHyperGraph (NSHG) S is an ordered
pair S = (V, E) and O(NSHG) = |V|. Then

(@) :

(i1) :

(iii) :

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

e, Mo}y € B, i=0,1,--- ,O(NSHG) — 1;

neutrosophic SuperHyperStrength (NSHH) of neutrosophic
SuperHyperPath (NSHP) NSHP : {zo},{z1}, - ,{ronsHG)} 18
/\i:O,»-- LO(NSHG)-1 p ({{zi} {ziva}});

neutrosophic SuperHyperConnectedness (NSHN) amid neutrosophic
SuperHyperVertices (NSHV) z and x; is

NSHN = u>(zg, ) = \/ /\ W ({{zi} {ziva}});

Pzo}{z1}, {zovsuae)} i=0,t—1

: a sequence of consecutive neutrosophic SuperHyperVertices (NSHV)

NSHP : {zo}, {21}, ,{rovsHG)}, {0} is called neutrosophic
SuperHyperCycle (NSHC) where

{{:qu}, {xi-i-l}} €L =01, 7O(NTG) -1, {{xO(NTG)}7 {130}} ek

15/22

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437



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

w{{ed ) = #'(Hud o)) = A # o} {viead s

1=0,1,--- ,n—1

(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 u;({x}) = 0. Also, [V}*'| = s;;

7

(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 Si ,,;

(viit) : 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, p/({{u}, {0}}) = n({u}) A p({v});
(z) : it’s neutrosophic SuperHyperStrong (NSHO) where

V{{u} {v}} € B, ' ({{u}, {v}}) = u{u}) A p({o}).

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;
(i17) 2@ (Y®2) = (xR yY) ® z;
(v) 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

(i) 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

OSTA(U¢)+1A(Ui)+FA(U¢) <3foralv, 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({UMUJ}) < zmm[T (Ui)7TA('Uj)L

T,
IB({'Uian}) Tnmm[IA( )IA(’UJ)}
and FB({Uz,U]}) < norm[FA(Ul) 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 = (4, B) is a t-norm single valued neutrosophic graph of G* = (A4, B) if

Tp({vs, Uj}) < Tnorm[TA(vi%TA(vj)}v
IB({U'L'a Uj}) S Tnorm[IA(Ui),IA(Uj)L
and Fp({vi,vj}) < Thorm[Fa(vi), Fa(v;)] for all (v;,v;) € E.

Definition 8.3. The crisp subset of X in which all its elements have nonzero
membership degree is defined as the degree of truth-membership,
indeterminacy-membership and falsity-membership of the single valued neutrosophic set
(with respect to t-norm Thorm): A= {< z: Ta(x),Ia(x), Fa(z) >z € X}:

T(A) = Tnorm [TA(Ui)a TA(Uj)}vi,ijAv

I(A) = Tnorm [IA(Ui)a IA(Uj)]vi v; €A,
and F(A) = Tnorm[FA('Uz) FA( )}v1 v;EA-

Definition 8.4. 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={<z:Ts(x),Is(x),Fa(zx) >z € X}

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

Definition 8.5. (t-norm Neutrosophic SuperHyperGraph).
A t-norm neutrosophic SuperHyperGraph (tNSHG) S is an ordered pair
S = (V,E), where

(i) V={V1,Va,...,V;} a finite single valued neutrosophic subset of V’;

(43) Vi = {(vi, pj(vi), Aj (i), 75 (vi)) + g (vi), Aj(v3), 75(vi)) > 0} and
0<mwn+A@J+nm)§ (j=1,2,...,m);

(tit) E = {F1,Es,...,Ey} a finite single valued neutrosophic subset of V’;

(i) Ei = {(vi, pj (vi), N (vi), 7(v3)) : ﬂ](vz%)\](vz) 7i(vi)) = 0} and
0<Mj(vz)+)‘ (Uz)"’T v;)) <3, (j=1,2,. );

(

(v) Vi£0, j=1,2,...,m);

(Ui) El 7&@7 (] - 1 2 7m)7
(vii) > supp(Vi) =V, (j =1,2,...,m);
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(vidd) 32 supp(Ey) =V, (j=1,2,...,m);

(iz) and the following conditions hold:
T(Ej) < Tnorm[T(Vi) T(Vj)]%,‘/jeEJa

I(Ej) < Toorm[I(Vi), I(V)]v; vye 8
and F(E]) < Tnorm[F(Vi)v F(Vj)]Vi»VjEEJ'

Here the edges E; and the vertices V; are single valued neutrosophic sets. p;(v;), Aj(v;),
and 7;(v;) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership the vertex v; to the
vertex V. p)(v;), N;(vi), and 7/(v;) denote the degree of truth-membership, the degree
of indeterminacy-membership and the degree of falsity-membership of the vertex v; to
the edge E;. Thus, the elements of the incidence matrix of t-norm neutrosophic
SuperHyperGraph are of the form (v, s (vi), N} (vi), 7j(vi)), the sets V and E are crisp
sets.

8.2 Second Direction

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

(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(vi)+Ia(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

g

Tp({vi,v;}) <
Ip({vi,v;}) <
and FB<{’Ui,’Uj}>

ax[T'a(vi), Ta(vy)],
ax([la(v;), La(vy)],
max[Fa(v;), Fa(vy)]

=

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} eF (’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 Fg({vi,v;}) < max[Fa(v;), Fa(v;)] for all (v;,v;) € E.
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Definition 8.7. The crisp subset of X in which all its elements have nonzero
membership degree is defined as the degree of truth-membership,

indeterminacy-membership and falsity-membership of the single valued neutrosophic set:

A={<z:Ta(z),Ia(z),Fa(x) >z X}
T(A) = maX[TA(Uz’),TA(Uj)]vi,vjeAv
I(A) = maX[IA(Ui)ﬂ IA(,U]')]'Ui"Uj€A7
and F(A) = max[F4(vi), Fa(vj)]v; v,e-

Definition 8.8. 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={<z:Ta(z),Ia(z),Fa(z) >z X}

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

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

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

(@) Vi ={(vi, s (vi), Aj(vi), 75(vi)) + gy (i), Aj(vi), 75(vi)) > 0} and
0 < wi(vi) + A, (vl) —I—T](’Uz) <3, (j=1,2,...,m);

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

(iv) Ei = {(Vi, 3 (Va), Xj(Va), 75 (Vi)) = a5 (Vi), A3(Va), 7j(V3)) = O} and
0<u]( i)+ X (Vi om 7;(Vi <3, (G=L2...,m);

() Vi#0, j=12,...,m);
(vi) Bi £0, (j=1,2,...,m);
(vii) 325 supp(Vi) =V, (j =1,2,...,m);
(viii) >, supp(E;) =V, (j=1,2 );
(iz) and the following conditions hold

T(E;) < max(T(V). T(V) v, v,ez,

I(E;) <max[I(V;), [(V})]v, v,eE;,
v

and F(E ) < max[F(Vz), )]Vl,V €E;-

Here the edges E; and the vertices V; are single valued neutrosophic sets. p;(v;), A;(vs),
and 7;(v;) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership the vertex v; to the
vertex V. p)(v;), \j(vi), and 7/(v;) denote the degree of truth-membership, the degree
of indeterminacy-membership and the degree of falsity-membership of the vertex v; to
the edge E;. Thus, the elements of the incidence matrix of x neutrosophic
SuperHyperGraph are of the form (v, s (vi), N (vi), 7} (v:)), the sets V and E are crisp
sets.
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8.3 Third Direction

Definition 8.10. (p Single Valued Neutrosophic 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],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(vi)+Ia(vi)+ Fa(v;)) <3forallv, eV (i=1,2,...,n).

(#4) The functions Tg : V XV = [0,1],I5: V xV = [0,1], and Fg: V x V — [0,1]

are defined by

T({visvj}) < Tal(vi) x Ta(vy),
Ip({visvj}) < La(vi) x La(vy),
and Fp({vi,vj}) < Fa(v;) x Fa(vy)

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

0 <Ts({{ws,v;})+Ip({vsi,v;})+Fp({vs,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;}) < Ta(vi) x Ta(vy),

Ip({vi,vi}) < La(vi) x La(vy),

and Fg({vi,vj}) < Fa(v;) X Fa(v;) for all (v;,v;) € E.

Definition 8.11. The crisp subset of X in which all its elements have nonzero
membership degree is defined as the degree of truth-membership,
indeterminacy-membership and falsity-membership of the single valued neutrosophic set:
A={<x:Ta(x),la(x),Fa(z) >z € X}

T(A) = [TA(UL') X TA(Uj)]Ui,UjEAa

I(A) = [IA(Ui) X IA(vj)]Uian€A7
and F(A) = [Fa(vi) X Fa(vj)lv,v,ea-

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).
A p neutrosophic SuperHyperGraph (pNSHG) S is an ordered pair

S = (V, E), where
(1) V={"n,Vs,..

., Vin} a finite set of finite single valued neutrosophic subsets of V’;
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(@) Vi = {(vi, s (vi), Aj(vi), 75(vi)) © gy (i), Aj(vi), 75(vi)) > 0} and
0 < MJ(U%) + ;i (v:) +TJ<U1) <3, (j=12,...,m);

(i5i) E ={FE1,Es,...,Eny} a finite set of finite single valued neutrosophic subsets of V;

(iv) E; = {(Vz,uj( 1), Ny (Vi), i (Vi) il (Vi), ) (V) ;(Vi)) = 0} and
OSMJ( i)+ N (Vi )+ ( ))<3(J—12 m);
() Vi#0, (j=12,...,m);
(vi) Ei#0, (j=1,2,...,m);
(vii) 32 supp(Vi) =V, (j=1,2,...,m);
(viid) >, supp(E;) =V, (j=1,2 )i
(iz) and the following conditions hold

T(E;) < [T(Vi) x T(V))lvi,v;eE;,

I(E;) < [I(Vi) x I(Vj)lv; vieB;
and F(E;) < [F(V;) x F(Vj)lv, v;en;-

Here the edges E; and the vertices V; are single valued neutrosophic sets. p;(v;), Aj(v;),
and 7;(v;) denote the degree of truth-membership, the degree of
indeterminacy-membership and the degree of falsity-membership the vertex v; to the
vertex V. p)(v;), Nj(vi), and 7/(v;) denote the degree of truth-membership, the degree
of indeterminacy-membership and the degree of falsity-membership of the vertex v; to
the edge E;. Thus, the elements of the incidence matrix of p neutrosophic
SuperHyperGraph are of the form (v, 1 (vi), N} (vi), 7j(vi)), the sets V and E are crisp

2
sets.
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