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Abstract

New setting is introduced to study k-number-dominating number and neutrosophic
k-number-dominating number arising from k-number-dominated vertices in
neutrosophic graphs assigned to neutrosophic graphs. Minimum number of
k-number-dominated vertices, is a number which is representative based on those
vertices. Minimum neutrosophic number of k-number-dominated vertices corresponded
to k-number-dominating set is called neutrosophic k-number-dominating number.
Forming sets from k-number-dominated vertices to figure out different types of number
of vertices in the sets from k-number-dominated sets in the terms of minimum number
of vertices to get minimum number to assign to neutrosophic graphs is key type of
approach to have these notions namely k-number-dominating number and neutrosophic
k-number-dominating number arising from k-number-dominated vertices in
neutrosophic graphs assigned to neutrosophic graphs. Two numbers and one set are
assigned to a neutrosophic graph, are obtained but now both settings lead to approach
is on demand which is to compute and to find representatives of sets having smallest
number of k-number-dominated vertices from different types of sets in the terms of
minimum number and minimum neutrosophic number forming it to get minimum
number to assign to a neutrosophic graph. Let NT'G : (V, E, o, 1) be a neutrosophic
graph. Then for given vertex n, if syn, son,...,sgn € E, then s1, 83, ..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside triple
pair of its values is called neutrosophic vertex.]. If for every neutrosophic vertex n in
V'\ S, there are at least neutrosophic vertices s, $a, ..., sk in S such that s1,s9,..., s
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum cardinality between all k-number-dominating
sets is called k-number-dominating number and it’s denoted by N*(NTG); for given
vertex n, if s1n, son,...,sgn € E, then s1, s9, ..., s k-number-dominate n. Let S be a
set of neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at least
neutrosophic vertices s1, 82, ..., 8k in S such that sy, so, ..., s k-number-dominate n,
then the set of neutrosophic vertices, S is called neutrosophic k-number-dominating set.
The minimum neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by N¥(NTG). As
concluding results, there are some statements, remarks, examples and clarifications
about some classes of neutrosophic graphs namely path-neutrosophic graphs,
cycle-neutrosophic graphs, complete-neutrosophic graphs, star-neutrosophic graphs,

1/65



complete-bipartite-neutrosophic graphs, complete-t-partite-neutrosophic graphs, and
wheel-neutrosophic graphs. The clarifications are also presented in both sections
“Setting of k-number-dominating number,” and “Setting of neutrosophic
k-number-dominating number,” for introduced results and used classes. This approach
facilitates identifying sets which form k-number-dominating number and neutrosophic
k-number-dominating number arising from k-number-dominated vertices in
neutrosophic graphs assigned to neutrosophic graphs. In both settings, some classes of
well-known neutrosophic graphs are studied. Some clarifications for each result and each
definition are provided. The cardinality of set of k-number-dominated vertices and
neutrosophic cardinality of set of k-number-dominated vertices corresponded to
k-number-dominating set have eligibility to define k-number-dominating number and
neutrosophic k-number-dominating number but different types of set of
k-number-dominated vertices to define k-number-dominating sets. Some results get
more frameworks and more perspectives about these definitions. The way in that,
different types of set of k-number-dominated vertices in the terms of minimum number
to assign to neutrosophic graphs, opens the way to do some approaches. These notions
are applied into neutrosophic graphs as individuals but not family of them as drawbacks
for these notions. Finding special neutrosophic graphs which are well-known, is an open
way to pursue this study. Neutrosophic k-number-dominating notion is applied to
different settings and classes of neutrosophic graphs. Some problems are proposed to
pursue this study. Basic familiarities with graph theory and neutrosophic graph theory
are proposed for this article.

Keywords: k-number-dominating Number, Neutrosophic k-number-dominating
Number, Classes of Neutrosophic Graphs
AMS Subject Classification: 05C17, 056C22, 05E45

1 Background

Fuzzy set in Ref. [22] by Zadeh (1965), intuitionistic fuzzy sets in Ref. [3] by
Atanassov (1986), a first step to a theory of the intuitionistic fuzzy graphs in Ref. [17]
by Shannon and Atanassov (1994), a unifying field in logics neutrosophy: neutrosophic
probability, set and logic, rehoboth in Ref. [18] by Smarandache (1998), single-valued
neutrosophic sets in Ref. [20] by Wang et al. (2010), single-valued neutrosophic graphs
in Ref. [6] by Broumi et al. (2016), operations on single-valued neutrosophic graphs in
Ref. [1] by Akram and Shahzadi (2017), neutrosophic soft graphs in Ref. [16] by Shah
and Hussain (2016), bounds on the average and minimum attendance in
preference-based activity scheduling in Ref. [2] by Aronshtam and Ilani (2022),
investigating the recoverable robust single machine scheduling problem under interval
uncertainty in Ref. [5] by Bold and Goerigk (2022), k-domination and total
k-domination numbers in catacondensed hexagonal systems in Ref. [4] by S. Bermudo
et al. (2022), the minus total k-domination numbers in graphs in Ref. [7] by J. Dayap
et al. (2022), weighted top-k dominating queries on highly incomplete data in Ref. [g]
by H.M.A. Fattah et al. (2022), a note on the k-tuple domination number of graphs in
Ref. [13] by A.C. Martinez (2022), improved bounds on the k-tuple (Roman)
domination number of a graph in Ref. [14] by A.A. Noor et al. (2022), a restart local
search algorithm with relaxed configuration checking strategy for the minimum
k-dominating set problem in Ref. [15] by L. Ruizhi et al. (2022), Zeroth-order general
Randié¢ index of trees with given distance k-domination number in Ref. [19] by T.
Vetrik et al. (2022), top-k dominating queries on incomplete large dataset in graphs in
Ref. [21] by J.M.T. Wu et al. (2012), dimension and coloring alongside domination in
neutrosophic hypergraphs in Ref. [10] by Henry Garrett (2022), three types of

2/65

20

21

22

23

24



neutrosophic alliances based on connectedness and (strong) edges in Ref. [12] by Henry
Garrett (2022), properties of SuperHyperGraph and neutrosophic SuperHyperGraph in
Ref. [11] by Henry Garrett (2022), are studied. Also, some studies and researches about
neutrosophic graphs, are proposed as a book in Ref. [9] by Henry Garrett (2022).

In this section, I use two subsections to illustrate a perspective about the
background of this study.

1.1 Motivation and Contributions
In this study, there’s an idea which could be considered as a motivation.

Question 1.1. Is it possible to use mixed versions of ideas concerning
“k-number-dominating number”, “neutrosophic k-number-dominating number” and
“Neutrosophic Graph” to define some notions which are applied to neutrosophic graphs?

It’s motivation to find notions to use in any classes of neutrosophic graphs.
Real-world applications about time table and scheduling are another thoughts which
lead to be considered as motivation. Having connection amid two vertices have key roles
to assign k-number-dominating number and neutrosophic k-number-dominating number
arising from k-number-dominated vertices in neutrosophic graphs assigned to
neutrosophic graphs. Thus they’re used to define new ideas which conclude to the
structure of k-number-dominating number and neutrosophic k-number-dominating
number arising from k-number-dominated vertices in neutrosophic graphs assigned to
neutrosophic graphs. The concept of having smallest number of k-number-dominated
vertices in the terms of crisp setting and in the terms of neutrosophic setting inspires us
to study the behavior of all k-number-dominated vertices in the way that, some types of
numbers, k-number-dominating number and neutrosophic k-number-dominating number
arising from k-number-dominated vertices in neutrosophic graphs assigned to
neutrosophic graphs, are the cases of study in the setting of individuals. In both
settings, corresponded numbers conclude the discussion. Also, there are some avenues to
extend these notions.

The framework of this study is as follows. In the beginning, I introduce basic
definitions to clarify about preliminaries. In subsection “Preliminaries”, new notions of
k-number-dominating number and neutrosophic k-number-dominating number arising
from k-number-dominated vertices in neutrosophic graphs assigned to neutrosophic
graphs, are highlighted, are introduced and are clarified as individuals. In section
“Preliminaries”, minimum number of k-number-dominated vertices, is a number which is
representative based on those vertices, have the key role in this way. General results are
obtained and also, the results about the basic notions of k-number-dominating number
and neutrosophic k-number-dominating number arising from k-number-dominated
vertices in neutrosophic graphs assigned to neutrosophic graphs, are elicited. Some
classes of neutrosophic graphs are studied in the terms of k-number-dominating number
and neutrosophic k-number-dominating number arising from k-number-dominated
vertices in neutrosophic graphs assigned to neutrosophic graphs, in section “Setting of
k-number-dominating number,” as individuals. In section “Setting of
k-number-dominating number,” k-number-dominating number is applied into
individuals. As concluding results, there are some statements, remarks, examples and
clarifications about some classes of neutrosophic graphs namely path-neutrosophic
graphs, cycle-neutrosophic graphs, complete-neutrosophic graphs, star-neutrosophic
graphs, complete-bipartite-neutrosophic graphs, complete-t-partite-neutrosophic graphs,
and wheel-neutrosophic graphs. The clarifications are also presented in both sections
“Setting of k-number-dominating number,” and “Setting of neutrosophic
k-number-dominating number,” for introduced results and used classes. In section
“Applications in Time Table and Scheduling”, two applications are posed for
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quasi-complete and complete notions, namely complete-neutrosophic graphs and
complete-t-partite-neutrosophic graphs concerning time table and scheduling when the
suspicions are about choosing some subjects and the mentioned models are considered
as individual. In section “Open Problems”, some problems and questions for further
studies are proposed. In section “Conclusion and Closing Remarks”, gentle discussion
about results and applications is featured. In section “Conclusion and Closing
Remarks”, a brief overview concerning advantages and limitations of this study
alongside conclusions is formed.

1.2 Preliminaries

In this subsection, basic material which is used in this article, is presented. Also, new
ideas and their clarifications are elicited.
Basic idea is about the model which is used. First definition introduces basic model.

Definition 1.2. (Graph).

G = (V,E) is called a graph if V is a set of objects and FE is a subset of V x V (E
is a set of 2-subsets of V') where V is called vertex set and F is called edge set.
Every two vertices have been corresponded to at most one edge.

Neutrosophic graph is the foundation of results in this paper which is defined as
follows. Also, some related notions are demonstrated.

Definition 1.3. (Neutrosophic Graph And Its Special Case).

NTG =(V,E,0 = (01,02,03), it = (1, pi2, 13)) is called a neutrosophic graph if
it’s graph, o; : V' — [0,1], and y; : E — [0,1]. We add one condition on it and we use
special case of neutrosophic graph but with same name. The added condition is as
follows, for every v;v; € E,

u(vivg) < o(vi) Ao(v).

;) : o is called neutrosophic vertex set.

)
1) : p is called neutrosophic edge set.
W
) : |V is called order of NTG and it’s denoted by O(NTG).
)

D) vev Z?=1 0;(v) is called neutrosophic order of NTG and it’s denoted by
O,.(NTG).

(v) : |E] is called size of NTG and it’s denoted by S(NTG).

(Vi) D ecr S22 pi(e) is called neutrosophic size of NTG and it’s denoted by
S,(NTG).

Some classes of well-known neutrosophic graphs are defined. These classes of
neutrosophic graphs are used to form this study and the most results are about them.

Definition 1.4. Let NTG : (V, E, 0, 1) be a neutrosophic graph. Then

(i) : a sequence of consecutive vertices P : xg, 21, - ,To(nT@) is called path where
TiTip1 € E, 1=0,1,--- 7O(NTG) —1;

(i) : strength of path P : xzo,21, -+ ,2onTq) 18 /\1:07___ O(NTG)—1 w(xiTip1);

(7i7) : connectedness amid vertices zg and z; is

1> (o, ) = \/ /\ (@iTit1);

P:xg,x1, - ,x¢ =0, ,t—1
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(iv) : a sequence of consecutive vertices P : xg, 1, -+, To(nTa), To is called cycle 108

where z;x;11 € E, i =0,1,--- ,O(NTG) — 1, zonre)To € E and there are two 100
edges xy and v such that p(zy) = p(uv) = Ao .. 1 #(VVi41); 110
(v) : it’s t-partite where V is partitioned to ¢ parts, V;°*, V52 - | V;* and the edge 1w

zy implies z € V;* and y € Vjsj where ¢ # j. If it’s complete, then it’s denoted by 12
Ko, 6, 0, where o; is 0 on V;* instead V' which mean z ¢ V; induces o;(z) = 0. s

Also, |V} = s 114

(vi) : t-partite is complete bipartite if ¢ = 2, and it’s denoted by Ky, 553 us
(vii) : complete bipartite is star if |V4| = 1, and it’s denoted by S1,4,; 116
(viig) : a vertex in V' is center if the vertex joins to all vertices of a cycle. Then it’s u7
wheel and it’s denoted by Wi 4,; 118

(iz) : it’s complete where Vuv € V, pu(uv) = o(u) A o(v); 119
(x) : it’s strong where Yuv € E, u(uv) = o(u) A o(v). 120
To make them concrete, I bring preliminaries of this article in two upcoming 121
definitions in other ways. 122
Definition 1.5. (Neutrosophic Graph And Its Special Case). 123

NTG = (V,E,o0 = (01,02,03), it = (p1, pi2, 13)) is called a neutrosophic graph if
it’s graph, o; : V — [0,1], and p; : E — [0,1]. We add one condition on it and we use
special case of neutrosophic graph but with same name. The added condition is as
follows, for every v;v; € F,

p(vivg) < o(v;) Ao(vy).

|[V| is called order of NTG and it’s denoted by O(NTG). X,ecvo(v) is called 124
neutrosophic order of NTG and it’s denoted by O, (NTG). 125
Definition 1.6. Let NTG : (V, E, 0, 1) be a neutrosophic graph. Then it’s complete 1
and denoted by CMT, if Vo,y € Vizy € E and p(zy) = o(z) A o(y); a sequence of 127
consecutive vertices P : wo, %1, ,TonTq) is called path and it’s denoted by PTH 128
where x;x;41 € E, i =0,1,--- ,n — 1; a sequence of consecutive vertices 120
P:xo,21, ,2o(NTG), To is called cycle and denoted by CYC where 130
viwit1 € E, i=0,1,---,n—1, zo(nre)To € £ and there are two edges xy and uv 131
such that p(zy) = p(uv) = N\;_g 1 ... n_1 #(Vivig1); it’s t-partite where V is 132
partitioned to ¢ parts, V™, V52, -+ | V;* and the edge zy implies z € V> and y € Vjsj 133
where i # j. If it’s complete, then it’s denoted by CMTy, 4, ... », Where o; is 0 on V;* 1
instead V' which mean = ¢ V; induces o;(z) = 0. Also, [V'| = s;; t-partite is complete s
bipartite if t = 2, and it’s denoted by CMT, »,; complete bipartite is star if 136
[Vi| = 1, and it’s denoted by STR; ,,; a vertex in V is center if the vertex joins to all 1w
vertices of a cycle. Then it’s wheel and it’s denoted by WHL; ,,. 138
Remark 1.7. Using notations which is mixed with literatures, are reviewed. 139

1. NTG = (V,E,c = (01,09,03), = (u1, o, p3)), O(NTG), and O, (NTG); 140

2. CMT,,PTH,CYC,STRy 4,,CMTy, 0,,CMTy, ... o, and WHL; . o
Definition 1.8. (k-number-dominating numbers). 192

Let NTG : (V, E,o, 1) be a neutrosophic graph. Then 143
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(#)

for given vertex n, if syn, son,...,sgn € E, then sq, so, ..., s k-number-dominate
n. Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.]. If for every neutrosophic vertex n in V'\ S,
there are at least neutrosophic vertices si, So, ..., Sk in S such that s1,s9,..., sk
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s
denoted by N*(NTG);

for given vertex n, if syn, son,...,sgn € E, then sq, sa, ..., sy k-number-dominate
n. Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.]. If for every neutrosophic vertex n in V'\ S,
there are at least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk
k-number-dominate n, then the set of neutrosophic vertices, S is called
neutrosophic k-number-dominating set. The minimum neutrosophic
cardinality between all k-number-dominating sets is called neutrosophic
k-number-dominating number and it’s denoted by N*(NTG).

For convenient usages, the word neutrosophic which is used in previous definition,
won’t be used, usually. In next part, clarifications about main definition are given. To
avoid confusion and for convenient usages, examples are usually used after every part
and names are used in the way that, abbreviation, simplicity, and summarization are
the matters of mind.

Example 1.9. In Figure (1), a complete-neutrosophic graph is illustrated. Some points
are represented in follow-up items as follows.

(4)
(i)

(iid)

For given neutrosophic vertex, s, there’s an edge with other vertices;

in the setting of complete, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate so as dominating is different
from k-number-dominating. Dominating number and k-number-dominating
number are the same if k = 1;

all k-number-dominating sets corresponded to k-number-dominating number are

{na}', {n2}, {ns}?,

{n4}17 {nh n2}27 {nh n3}2’

{n1,n4}? {n2,n3}, {n2,n4}?,

{Tls, n4}27 {m, na, n3}3, {nh na, n4}3,

{n2; nsg, n4}37 {n17n27n37n4}4'

For given vertex n, if syn,son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V' \ S, there are at least neutrosophic vertices s, $a, ..., S in S such
that s, so,..., sk k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
by N¥(NTG) =k, k=1,2,...,O0(NTG); and corresponded to
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(iv)

(v)

k-number-dominating sets are

{n1}17 {n2}1’ {n?)}l’

{TL4}17 {nlvnQ}zv {n17n3}27

{na, n4}2, {na, n3}2, {na, n4}2,

{ns, n4}2, {711,712,713}3, {71177127”4}3,

{n27n3; n4}37 {’nl,’ng,’ng,’Il4}4;

there are some k-number-dominating sets

[y} 1234 [y} 1234 (11234
(9234 [0y, na 234, [0y, ng} 234,

(0, 14)2%4 g, 15} 254, {ng, na} 254,
{ns, 714}2’3’47 {n1,n2, n3}3’4, {n1, na, n4}3’47
{ng,n3,ns}>* {n1,na,nz,ng b

so as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are some k-number-dominating sets

{nl}lv {nQ}lv {n3}17

{na}', {n1,na}?, {1, ns}?,

{n1,n4}?, {n2,ns}?, {ng, na}?,

{n3,na}? {n1,n2,n3}>, {n1,n2,m4}>,

{n2,n3, n4}37 {nl,n27n3»n4}47
corresponded to k-number-dominating number as if there’s one

k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all k-number-dominating sets corresponded to k-number-dominating number are

{n1}17 {nz}l, {”3}1,

{n4}17 {nla 712}2, {’I’Ll, n3}2a

{n17 n4}27 {’I’LQ, n3}27 {’I’LQ, n4}27

{Tlg, n4}27 {Tll, na, n3}37 {nla na, Tl4}3,

{n2) ns, n‘4}37 {n17 n2,n3, n’4}4-
For given vertex n, if sin, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least neutrosophic vertices s1, 2, ..., s in .S such
that sq, s2,..., s, k-number-dominate n, then the set of neutrosophic vertices, .S
is called k-number-dominating set. The minimum neutrosophic cardinality
between all k-number-dominating sets is called neutrosophic k-number-dominating

number and it’s denoted by N*(NTG) = 0.91,2.32,3.9%,5.9%; and corresponded
to k-number-dominating sets are

{714}17 {714,713}27 {7147”37”1}3,

{nh n2,ns, n4}4.
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

(0.6,0.3,0.2) (06,0.2,0.1)
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o g

n1(0.6,0.8,0.2) (0.6,0.2,0.1) ny(0.6,0.2,0.1)

Figure 1. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

2 Setting of k-number-dominating number

In this section, I provide some results in the setting of k-number-dominating number.
Some classes of neutrosophic graphs are chosen. Complete-neutrosophic graph,
path-neutrosophic graph, cycle-neutrosophic graph, star-neutrosophic graph,
bipartite-neutrosophic graph, t-partite-neutrosophic graph, and wheel-neutrosophic
graph, are both of cases of study and classes which the results are about them.

Proposition 2.1. Let NTG : (V,E,o,u) be a complete-neutrosophic graph. Then

N¥COMT,) =k, k=1,2,3,...,0(CMT,).
Thus,

NYCMT,) = 1,N}(CMT,) =2,... NOCMT)(CMT,) = O(CMT,).

Proof. Suppose CMT, : (V, E, o0, 1) is a complete-neutrosophic graph. By

CMT, : (V,E, o,p) is a complete-neutrosophic graph, all vertices are connected to each
other. So there’s one edge between two vertices. In the setting of complete, a vertex of
dominating set corresponded to dominating number dominates as if it doesn’t
k-number-dominate so as dominating is different from k-number-dominating.
Dominating number and k-number-dominating number are the same if £ = 1. All
k-number-dominating sets corresponded to k-number-dominating number are

{ni}', {n2}, {ns}t, ..., {TLO(CMTU)—Q}l, {no(CMTU)_1}1’ {nO(CMTU)}l,
{n1,n2}%, {n1,n3}%, {n1,na}?, ... {n1,nocomr, -1 12 {na, noemr ) 1 - -

{n1,n2,n3}°, {n1,n2,n4}%, ... {n1,n2,nocnr, -1 {n1,n2, nocmr,) ¥, -
{n1,n2,... ’nO(CMTU)}O(CIWTG)_

For given vertex n, if s1n, son,...,sgn € E, then sq, so, ..., sp k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at
least neutrosophic vertices s1, Ss, ..., S in S such that s, s9, ..., Sk
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum cardinality between all k-number-dominating
sets is called k-number-dominating number and it’s denoted by

NECMT,) =k, k=1,2,3,...,0(CMT,).
Thus,
NYCMT,) =1,N*(CMT,)=2,... . NOCMT)(CMT,) = O(CMT,);
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and corresponded to k-number-dominating sets are

{ra}', {n2}t {ns}, .. {noemry -2 {noemr.) -1} {noemr.) s
{n1, Tl2}27 {n1, n3}2, {n1, 714}27 oo i, nO(CMTa)—1}27 {n1, nO(CMTU)}Za cees

{nla na, n3}37 {n17n27n4}37 ceey {nla na, nO(CMTG)71}37 {nlanQanO(CMTU)}37 sy

oeMT,
{n1,m9, ..., nomr,) " ).

Thus
N¥CMT,) =k, k=1,2,3,...,0(CMT,).

Thus,

NYCMT,) = 1,N}(CMT,) =2,..., NOCMT)(CMT,) = O(CMT,).

Proposition 2.2. Let NTG : (V,E, o, u) be a complete-neutrosophic graph. Then
k-number-dominating number isn’t equal to dominating number where k > 1.

Proposition 2.3. Let NTG : (V,E,o,u) be a complete-neutrosophic graph. Then the
number of k-number-dominating sets corresponded to k-number-dominating number is

O(CMT,) choose k.

Proposition 2.4. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then the
number of k-number-dominating sets is O(CMT,) choose k plus O(CMT,) choose
k—1 plus O(CMT,) choose k —2 plus ... plus O(CMT,) choose 1.

The clarifications about results are in progress as follows. A complete-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it. To
make it more clear, next part gives one special case to apply definitions and results on
it. Some items are devised to make more sense about new notions. A
complete-neutrosophic graph is related to previous result and it’s studied to apply the
definitions on it, too.

Example 2.5. In Figure (2), a complete-neutrosophic graph is illustrated. Some points
are represented in follow-up items as follows.

(i) For given neutrosophic vertex, s, there’s an edge with other vertices;

(#4) in the setting of complete, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate so as dominating is different
from k-number-dominating. Dominating number and k-number-dominating
number are the same if k = 1;

(7i7) all k-number-dominating sets corresponded to k-number-dominating number are

{ma}" {n2}' {na},

{na}", {n1,na}?, {1, ma}?,
{n17n4}27 {n27n3}27 {TLQ,TL4}2,

{713, 714}27 {nl,nQ,n3}3, {n17ﬂ27ﬂ4}3,
{ng,n3,n4}>, {n1,n2,n3, 14 }*.

For given vertex n, if syn, son,...,sgn € E, then s1,89,..., 8k
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
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(iv)

(v)

triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least neutrosophic vertices s1, 2, ..., s in .S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
by N¥(CMT,) =k, k=1,2,...,0(CMT,); and corresponded to

k-number-dominating sets are

{n1}', {n2}, {ns}?,

{n4}17 {n17n2}27 {n17n3}27

{nl, 714}27 {TLQ, n3}2, {ﬂ27 n4}2,

{ns, na}?, {n1,n2,n3}>, {n1,na, na}®,

{n27n37 n4}37 {n17n27n37n4}4;

there are some k-number-dominating sets

(R }1234 [, ) 1234 111234
(na}1234 I, n2}2’3’4, {(n1, n3}2’3’4,
(n1,na}2%%, {no, 13} 234, {na, na) 234,
{ns, TL4}2’3’4, {n1,n2, n3}3’4, {n1, ny, n4}3’4,
{ng,n3,ns}>* {n1,no,ns, ny .

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are some k-number-dominating sets

{na}', {n2}', {na}?,

{na}', {n1,na}?, {1, na}?,

{n1, 714}27 {ng,n3}2, {ﬂ27ﬂ4}2,

{n3,na}? {n1,n2,n3}°, {n1,m2,14}>,

{n2,n3,n4}%, {n1,n2,n3,n4}*,
corresponded to k-number-dominating number as if there’s one

k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all k-number-dominating sets corresponded to k-number-dominating number are

{n1}', {n2}", {ns}",

{na}!, {n1,n2}?, {n1,n3}?,

{n1,na}?, {n2,n3}? {na, na}?,

{ng, na}?, {n1,n2,n3}?, {n1,n2, na}?,

{n2; ns, n4}37 {n17n27n37n4}4'

For given vertex n, if sin, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least neutrosophic vertices s1, 2, ..., s in .S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum neutrosophic cardinality
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

(0.6,0.3,0.2) (06,0.2,0.1)

(0.3,0.2,0.1)

n1(0.6,0.8,0.2) (0.6,0.2,0.1) ny(0.6,0.2,0.1)

[

Figure 2. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

between all k-number-dominating sets is called neutrosophic k-number-dominating
number and it’s denoted by N*(CMT,) = 0.9',2.3%,3.9% 5.9%; and corresponded
to k-number-dominating sets are

{n4}17 {'I’L4,'I’L3}2, {n4vn37n1}37

{nla n2,ns, TL4}4-

Another class of neutrosophic graphs is addressed to path-neutrosophic graph.

Proposition 2.6. Let NTG : (V,E, o, ) be a path-neutrosophic graph. Then

NY(PTH) = LE?ﬁf%Z{{)J.
N2(PTH) = LO(%TH) .
k<2

Proof. Suppose PTH : (V,E,o,u) is a path-neutrosophic graph. Let
ni,ne,...,No(prH) be a path-neutrosophic graph. For given two vertices, z and y,
there’s one path from x to y. In the setting of path, a vertex of dominating set
corresponded to dominating number dominates as if it doesn’t k-number-dominate in
the setting of dominating. All minimal k-number-dominating sets corresponded to
k-number-dominating number are

{n17n47'-~}1O(PTH) 7{”27”57"'}1O(PTH) 7{”2)”47"'}1O(PTH) yoeon
L 3 J L 3 J L 3 J

1,2 1,2
{n17n0(PTH), ns,.. '}LO(PTH)J , {nh nNo(PTH), 2,14, - . '}LO(PTH)J? s
2 2

For given vertex n, if s1n, son,...,sgn € E, then s1, so, ..., sy k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at
least a neutrosophic vertices si, So,..., Sk in S such that s1,s9,...,sg
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum cardinality between all k-number-dominating
sets is called k-number-dominating number and it’s denoted by

wiprm = 20T,
weprm) = 20T,
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k<2

and corresponded to k-number-dominating sets are

Thus

{n17n47"‘}10(PTH) 7{n27n57"'}1(’3(PTH) 7{n27n47~~}1o(PTH) yoee e
L 3 J L 3 J L 3 J

1,2 1,2
{nhnO(PTH)a ns,.. .}LO(PTH)J 5 {nla nO(PTH)an23n4a .. '}LO(PTH)J7 ceee
2 2

O(PTH)
= Lf

.M%PTH):LQQgEQy

NY(PTH) ].

k<2
O

Proposition 2.7. Let NTG : (V,E, o, u) be a path-neutrosophic graph. If k isn’t equal
to one, then all leaves belong k-number-dominating sets corresponded to
k-number-dominating number.

Proposition 2.8. Let NTG : (V,E, o, 1) be a path-neutrosophic graph. If at least one
leaf doesn’t belong k-number-dominating sets corresponded to k-number-dominating
number, then k is equal to one.

Example 2.9. There are two sections for clarifications.

(a) In Figure (3), an odd-path-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(4)
(i)

(iid)

For given neutrosophic vertex, s, there’s only one path with other vertices;

in the setting of path, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate in the setting of
dominating;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nlan4}17 {TLQ, TL5}1, {nQa n4}17

{n17n57n3}1’2~

For given vertex n, if sin, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
81, 82,...,8% in S such that sq, ss, ..., sp k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
cardinality between all k-number-dominating sets is called
k-number-dominating number and it’s denoted by

N"”'(PTH) =k+1, k=1,2; and corresponded to k-number-dominating sets
are

{711,714}1, {n27n5}17 {nQa n4}17

{nl,n5,n3}1’2;
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(iv)

there are thirteen k-number-dominating sets

{Tll,m}l, {n27n5}1a {7?,2,7?,4}1,

{ﬂ17ﬂ47ﬂ2}1, {71177”&477”&3}1, {nl,n4,n5}1,
{n2,n4,ns}", {na, na, s}, {n2, ns5,ma },
{n27n5,n3}17 {n17n57n37n2}1’2, {n1,ns5,n3, n4}1’2,

{ﬂ17”57”37ﬂ47n2}1’2,

so as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are four k-number-dominating sets

{n17n4}17 {TLQ,TL5}1, {nQa TL4}1,

{nl,n5,n3}1’2,

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n17n4}1a {712,715}17 {'I’LQ,’I’L4}1,

{TLl,TL5,TL3}1’2, {n17n57n4}1’23 {TLl,TL5,7L2}1’2.

For given vertex n, if syn, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
S1,82,...,8% in S such that sq, ss, ..., sp k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by

NYPTH) =26, N?2(PTH) = 3.3; and corresponded to
k-number-dominating sets are

{nla n4}17 {TLl,TL5,TL3}1’2~

(b) In Figure (4), an even-path-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(4)
(i)

(iid)

For given neutrosophic vertex, s, there’s only one path with other vertices;

in the setting of path, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate in the setting of
dominating;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{77,2,77,5}1, {77,1,77,6,77,3,77,5}1’27 {n17n67n37n4}1’23 {n17n67n27n4}1’2-

For given vertex n, if sin, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
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neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices 307

$1,82,...,8% in S such that sy, ss,..., sy k-number-dominate n, then the set s
of neutrosophic vertices, S is called k-number-dominating set. The minimum 3
cardinality between all k-number-dominating sets is called 330
k-number-dominating number and it’s denoted by 331
NYPTH) =2, N?(PTH) = 4; and corresponded to k-number-dominating s
sets are 333

{77,2, n5}13 {nla e, N3, 77,5}1’2, {nh Ne, N3, n4}1’2a {nla Ne, N2, 77,4}1’2;
(iv) there are twenty k-number-dominating sets 334

{ng,n5}1,{n27n5,n1}1,{n2,n5,n3}1,
{712,715,714}17 {7127”5,716}1, {7127”57”17”3}1’
{n2,n5,n1,n4}", {ng, ns,n1,n6}"%, {ng, n5,m3,14}",
{n27n5»n3»n6}17 {nz,n5,n4,n6}17 {nz,ns,m,na,m}l,
{n27n5;n17n37n6}1’2, {n2,n5,n1,n3,n4}1, {nz,n5,n3,n4,n6}1,
{712,715,714,716,713,”1}1’27 {nl,ne,ng,n5,n4}1’2, {711)7167”37”5}172’
{n1,n6,n3,n4}"%, {n1, ng, n2, na}'?,
so as it’s possible to have one of them as a set corresponded to neutrosophic 33
k-number-dominating number so as neutrosophic cardinality is characteristic; 3

(v) there are four k-number-dominating sets 337

{nzﬂls}l, {n17n67n37n5}1’2, {nla Ne, N3, n4}1’2,

{nlv ne, N2, n4}1727

corresponded to k-number-dominating number as if there’s one 338
k-number-dominating set corresponded to neutrosophic k-number-dominating 33
number so as neutrosophic cardinality is the determiner; 340

(vi) all minimal k-number-dominating sets corresponded to k-number-dominating  sa
number are 342

{n2,ns}', {n1,n6,n3,n5 %, {n1,ne, nz, na} ", {n1,ne, n2, na }2.

For given vertex n, if sin, son,...,spn € E, then sq1,82,..., Sk 343
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex 344
alongside triple pair of its values is called neutrosophic vertex.]. If for every s
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices 346
81,89,...,8; in S such that s, so,..., sy k-number-dominate n, then the set s
of neutrosophic vertices, S is called k-number-dominating set. The minimum s
neutrosophic cardinality between all k-number-dominating sets is called 349
neutrosophic k-number-dominating number and it’s denoted by 350
NYPTH) = 3.8, N2(PTH) = 2.2; and corresponded to 351
k-number-dominating sets are 35

{712, 715}17 {711,716,713,714}1’2-

Proposition 2.10. Let NTG : (V,E, o0, u) be a cycle-neutrosophic graph where
O(CYC) > 3. Then

NYCYC) = L% .
N2(CYC) = L@ I.

k<2
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n3(0.3,0.2,0.2)  (0.3,0.2,0.1) n2(0.9,0.8,0.1)
D)

(0.3,0.2,0.2)

n1(0.2,0.5,0.7)

© .
715(0.7,0.4,0.1)

(0.4,0.4,0.1)
n4(0.4,0.6,0.2)

Figure 3. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

n3(0.3,0.2,0.2)  (0.2,0.2,0.2) 1,(0.2,0.4,0.5)

(0.3,0.2,0.2) S
) 1 0.9,0.1,0.9)

(0.2,0.4,0.5)

(0.9,0.1,0.9)
11(0.6,0.8, 0.8)

ny(0.8,0.5,0.2)

(0.8,0.5,0.2)

ns(0.9,0.9,0.9)
Figure 4. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.
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Proof. Suppose CYC : (V, E, o, 1) is a cycle-neutrosophic graph. For given two vertices,
x and y, there are only two paths with distinct edges from x to y. Let

niy, N2, -, NoCyc)-1,NoCyc), N1

be a cycle-neutrosophic graph CYC : (V, E, o, 1). In the setting of cycle, a vertex of
dominating set corresponded to dominating number dominates as if it doesn’t
k-number-dominate in the setting of dominating. All minimal k-number-dominating sets
corresponded to k-number-dominating number are

{nlan4a~~~}lo(cyc) >{n2an5a~~~}lo(cyc> ,{n27n47~~}1o(cyc) g
[—=—] [—=—] [—=—]

1,2 1,2
{nlvnO(CYC)JLB, .- '}LO(CYC)J , {nlu noccyc), N2, N4, - - '}LO(CYC)J7 s
3 3

For given vertex n, if sin, son,...,sgn € E, then s1, so, ..., sy k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at
least a neutrosophic vertices si, So,..., Sk in S such that s1,s9,...,sg
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum cardinality between all k-number-dominating
sets is called k-number-dominating number and it’s denoted by

wievey= 2,
wevey= 29,

k<2
and corresponded to k-number-dominating sets are

{nl,n4,~~}lo<cyc) ,{nQ;n5;~-~}1o(cyc> ,{n27n4,~-~}lo(cyc) PR
== [=—=—] [—=—]

1,2 1,2
{nl,nO(CYC)anB» .- ~}LO(OY0)J , {711, nocyc), "2, N4, - - '}Lo(cyc)Ja S
2 2

Thus
NY(CYC) = L@ .

N2A(CYC) = L@ .

k<2
O

The clarifications about results are in progress as follows. An odd-cycle-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it. To
make it more clear, next part gives one special case to apply definitions and results on
it. Some items are devised to make more sense about new notions. An
even-cycle-neutrosophic graph is related to previous result and it’s studied to apply the
definitions on it, too.

Example 2.11. There are two sections for clarifications.

(a) In Figure (5), an even-cycle-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(i) For given neutrosophic vertex, s, there’s only one path with other vertices;
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(i)

(iid)

(iv)

in the setting of cycle, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate in the
setting of dominating;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n2,n5}1, {nl,m}l, {ns, nﬁ}l,

{’/Ll, ns, ’/L5}1’2, {TLQ, Ny, TL6}1’2.
For given vertex n, if sin, son,...,spn € E, then sq1,82,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
81,89,...,8; in S such that sq, so,..., s, k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
cardinality between all k-number-dominating sets is called
k-number-dominating number and it’s denoted by
NF(CYC) =k+1, k=1,2; and corresponded to k-number-dominating sets
are

{7’7/2,7’7/5}1, {nh n4}1, {n?)a n6}17

1,2 1,2.
{n17n37n5} 7{”27”47”6} 3
there are some k-number-dominating sets

{na,ns}", {na, ns,n1}', {na, n5,n3}",
{na,ns,n4}', {n2,n5,n6}", {n2,ns,n1,n33"2,
{n27 ns, N, n4}1’23 {n27 N5, M1, 77’6}15 {nQa N5, N3, 714}1,
{712,715,713,716}1’2, *{712,715,714,716}1’27 {712,715,711,713,714}1’2,
{na,ns,n1,n3,n6}"%, {n2,n5,n1,n3,n4}"*, {na,n5, 13, 14, M6} 2,
{TLQ,TL5,TL4,TL6,TL3,TL1}1’2, sy
so as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are five k-number-dominating sets

1 1 1
{n2,ns}", {n1,na}", {n3, ne}",
1,2 1,2
{n1,ng,7’l5} 7{”’27’”47“6} )
corresponded to k-number-dominating number as if there’s one

k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n27n5}17 {TLl,TL4}1, {n3a nﬁ}la

{ni,ns, n5}1’2, {na,ny, n6}1’2-

For given vertex n, if sin, son,...,spn € E, then sq1,82,..., 8k
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
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S1,82,...,8% in S such that sq, ss, ..., sx k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by

NYCYC) =22, N2(CYC) =3.2,; and corresponded to
k-number-dominating sets are

{nla n4}17 {nh ns, Tl5}1’2.

(b) In Figure (6), an odd-cycle-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(¢) For given neutrosophic vertex, s, there’s only one path with other vertices;

(74) in the setting of cycle, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate in the
setting of dominating;

(7i7) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{Tll, n4}17 {n17 n-?)}lv {n27 n4}17
{n2)n5}17 {’I’L3,’I’L5}1, {n17n37n5}1,27
{711,”2,714}1’2, {7’@,713,715}1’27 {n3,n4,n1}1’2,

{TLQ,TL4,TL5}1’2.

For given vertex n, if sin, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
$1,82,...,8% in S such that s, ss, ..., sx k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
cardinality between all k-number-dominating sets is called
k-number-dominating number and it’s denoted by

N’“(CYC) =k+1, k=1,2; and corresponded to k-number-dominating sets
are

{nlv n4}17 {nla n3}17 {n27 7’L4}1,
{n27n5}1, {n3,n5}1, {ﬂ17ﬂ37ﬂ5}1’2,
{nl,n2,n4}1’27 {NQ,N3,N5}1’2, {713,”4,”1}1’27

{n2,n4,n5}H%;
(iv) there are thirteen k-number-dominating sets

{n1,na}', {n2,n5}", {na, na}',

{n1,na,n2}t, {n1, na, na}t, {ng, na, ns
{ﬂ27ﬂ47ﬂ3}1, {?127”47”5}1, {7127”57”1}1,
{7127”57”3}1, {nl,n5,n3,n2}1’2, {n17 ns, N3, n4}1’2,
{n1,ns,n3,n4, 02 }2,

so as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;
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n1(0.2,0.1

13(0.1,0.9,0.9) (0.1,0.5,0.8)

ﬁf)
(0.1,0.2,0.9)
/ 0 15(0.2,0.7,0.6)

(0.2,0.1, 0.6)

,0.6)
L -
11(0.2,0.2,0.9)

(0.1,0.1,0.2)

n;(0.1,0.1,0.2)

Figure 5. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

(v)

there are twenty-three k-number-dominating sets

{n1,na}' {n2,ns}', {n2,na}’,

{n1,n4,m2}", {n1,na, 3}’ {n1,ma,ns}",

{ng,n4,n3}1, {ng,n4,n5}1, {712,”5,”1}1,

{n27n5,n3}1, {n1,n57n37n2}1’2, {nl,n5,n3,n4}1’27
{711,715,713,714,712}1’27 {nl,n2,n3}1, {ng,ng,m}l,
{ns,na,ns}', {ns,n1,na}tt, {n1, o, s, na}'?,
{nQ,n3,n4,n5}1’2, {ng,n4,n5,n1}1’2, {n4,n5,n1,n2}1’2,

{n5,n1,n2,n3}1’2, {nl,n2,n3,n4,n5}1’27

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nh n4}17 {nlv n3}17 {TL27 TL4}1,
{n27 Tl5}1, {Tlg, Tl5}1, {nb ns, Tl5}1’2,
{n1,n2, n4}1’2, {na,ns, n5}1’2, {n3,n4, n1}1’2,

{ng,n4,n5}1’2.

For given vertex n, if sin, son,...,spn € E, then sq1,82,..., 8k
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
S1,82,.-.,Sk in S such that sq, so,..., sy k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by

NYCYC) =28, N2(CYC) = 4.8; and corresponded to
k-number-dominating sets are

{712, n5}1, {ng,n4,n5}1’2.
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n3(0.9,0.7,0.7)  (0.2,0.7,0.6) n2(0.2,0.7,0.6)
e

(0.8,0.6,0.6) 0.2.0.5.0.4)

n1(0.5,0.5,0.4)
[

(0.5,0.4,0.4)

ns(0.5,0.4,0.4)
(0.5,0.4,0.4)

14(0.8,0.6, 0.6)
Figure 6. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

Proposition 2.12. Let NTG : (V, E,o,u) be a star-neutrosophic graph with center c.
Then
NYSTR,,,) =1.

NOGTRL) =1 (STR, ,,) = O(STR: ,,) — 1.
k= 1,O(STR1,02) -1

Proof. Suppose STR1 5, : (V, E,0, ) is a star-neutrosophic graph. An edge always has
center, ¢, as one of its endpoints where np(sr Ri,,,) = C- All paths have one as their
lengths, forever. In the setting of star, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate in the setting of
dominating. All minimal k-number-dominating sets corresponded to
k-number-dominating number are

1 1,0(STR1.0,)—1
{no(srr, .}t {n1,n2,n3, ... nosTR, ,,) -1} (8TR1,02)=1,

For given vertex n, if s1n, son,...,sgn € E, then s1, so, ..., sy k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at
least a neutrosophic vertices si, So,..., sk in S such that s1,s9,...,sg
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum cardinality between all k-number-dominating
sets is called k-number-dominating number and it’s denoted by

NYSTR, ,,) = 1;

NOGTRLa)=Y(STR, ,,) = O(STR: 5,) — 1;
k=1, O(STRy,) — 1;
and corresponded to k-number-dominating sets are

1 1,O(STR1.0,)—1
{nosTr, )} s {102,038, ..., nO(STR, )1} (STR1,05)=1,

Thus
NYSTR,,,) =1.

NOGTRLo) =V (STR, , ) = O(STRy 4,) — 1.
k= 1, O(STR1,02) -1
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Proposition 2.13. Let NTG : (V, E,o,u) be a star-neutrosophic graph. Then
k-number-dominating number isn’t equal to dominating number where k # 1.

Proposition 2.14. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then

(i) the number of k-number-dominating sets is 20(5TR1,05)=1 where k = 1;
(#4) the number of k-number-dominating sets is one where k # 1.

Proposition 2.15. Let NTG : (V, E, o0, u) be a star-neutrosophic graph with center c.
Then

(i) the number of k-number-dominating sets corresponded to k-number-dominating
number is one where k = 1;

(ii) the number of k-number-dominating sets corresponded to k-number-dominating
number is one where k # 1.

The clarifications about results are in progress as follows. A star-neutrosophic graph
is related to previous result and it’s studied to apply the definitions on it. To make it
more clear, next part gives one special case to apply definitions and results on it. Some
items are devised to make more sense about new notions. A star-neutrosophic graph is
related to previous result and it’s studied to apply the definitions on it, too.

Example 2.16. There is one section for clarifications. In Figure (7), a
star-neutrosophic graph is illustrated. Some points are represented in follow-up items as
follows.

(7) For given two neutrosophic vertices, s and np, there’s only one path, precisely one
edge between them and there’s no path despite them;

(#¢) in the setting of star, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate in the setting of dominating;

(7i7) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n1}17 {nz,ng,n4,n5}1’4.

For given vertex n, if sin, son,...,sgn € E, then s1,5s9,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices sy, S, ..., sk in S such
that s, s9,. .., sr k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
by NY(STR: ,,) =1, NY(STR:,,,) = 4,; and corresponded to

k-number-dominating sets are
1 1.4.
{na}’ {n2,ng,na,ns %

(iv) there are seventeen k-number-dominating sets

{n1}', {n1,n2}", {1, ns}’,

{m, Tl4}1, {nl, n5}1, {ﬂh na, n3}17

{n1,m2, 4}t {n1,na, s}, {na, ns, na}!,
{nas,nz,ns}", {ng, na,ns}", {na, ng, ng,ns}',
{nl,ng,n4,n5}17 {nl,ng,n4,n5}1, {n1,n2,n3,n5}17

{n17 n2,ns, n4}17 {TLQ, ng,ng, n5}1’43
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n:(0.7,0.9,0.3)

ns(0.4,0.2, 0.8) ns(0.5,0.2,0.8)
L]

(0.4,0.2,0.3)/ (0.5,0.2,0.3)

(0.7,0.8,0.1)
°

1n4(0.9,0.8,0.1)

(0.3,0.4,0.3)
n5(0.3,0.4,0.3)

Figure 7. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are two k-number-dominating sets

{nl}la {n27n37n47n5}1747

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nl}la {n27n37n47n5}174'

For given vertex n, if s1n, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s1, $2,. .., g in S such
that s, s9,...,sr k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum neutrosophic cardinality
between all k-number-dominating sets is called neutrosophic k-number-dominating
number and it’s denoted by N} (STR; »,) = 1.9, N3 (STR:,,) = 5.7; and
corresponded to k-number-dominating sets are

{n1}17 {n27n37n47n5}1’4.

Proposition 2.17. Let NTG : (V,E, o, u) be a complete-bipartite-neutrosophic graph
which isn’t star-neutrosophic graph which means |V1|,|Va| > 2. Then

NF(CMC,, ,,) =2k

where k=1,2,...,min{|V4],|Va|}.

Proof. Suppose CMCy, », : (V, E,0,u) is a complete-bipartite-neutrosophic graph.
Every vertex in a part and another vertex in opposite part k-number-dominates any
given vertex. Assume same parity for same partition of vertex set which means V; has
odd indexes and V5 has even indexes. In the setting of complete-bipartite, a vertex of
dominating set corresponded to dominating number dominates as if it doesn’t
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k-number-dominate so as dominating is different from k-number-dominating. All
minimal k-number-dominating sets corresponded to k-number-dominating number are

{m,nz}l, {nl,n4}1, {n17n6}17 EEE {nlanO(C’MC,,l,{,2)(77/(9(CMC(,1,(,2)—1)}17
{na, n3}1, {na, n5}1, {na, ”7}1’ ooy ina, ”O(CMCUI,OZ)—l(”O(CMCUI,UZ))}I’
{n3a n4}17 {7137 n6}1a {n?n nS}la ey {’I’L37 nO(CMCGLUQ)(nO(C]VICal,OQ)fl)}la

1
{nocmc,, .,)-1:n0CMC,, 1)}

Ml

{nla n3,na, 7'L4}1’2, ey {nh n3,na, nO(CMCgl,GQ)(nO(CMC517g2)71)}1727
{n1,ng,ne,ns}" %, .., {nlvn?)vn67nO(CMCUN,z)(n(’)(CMCaly,,z)—l)}l’za
{n1,n3,n8,n10}1’27 EEX) {nlanSa”SanO(CMCgl,Q)(nO(CMCol,az)fl)}l’Qa

*
1,2
{n0(0M001,02)—37no(CMc(,],ﬁz)—zanO(CMcal,(,z)—l,HO(CMC(,I,UQ)} )

(M1, ity Mg 3 o N ming|va || va)y 3 22 VI LIVa L),

For given vertex n, if s1n, son,...,sgn € E, then sq1, so, ..., sy k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V'\ S, there are at
least a neutrosophic vertices s1, o, ..., sk in S such that s1,s9,...,sg
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum cardinality between all k-number-dominating
sets is called k-number-dominating number and it’s denoted by

NE(CMC,, 5,) = 2k

where k = 1,2,...,min{|V1],|V2|}; and corresponded to k-number-dominating sets are
{nl,n2}17 {7117”4}1’ {n17n6}1’ R {7117nO(CMcal,az)(nO(CMcUl,C,Q)—l)}l’
{n2, n3}17 {n2, n5}1, {n2, n7}1, o {ne, nO(CMC(,l,a?)—l(nO(C’MC(,LaQ))}lv
{n3,n4}1, {n37”6}17 {7137”8}1, ceey {”37HO(CMCUI,UZ)(HO(CMCUI,Q)—l)}l’

1
{nO(CMCol,ag)—l’nO(CMCUL”z)} )

9

{n1,n3,n2,n4}"%, ... {n1,n3,n2, nO(CMCal,UZ)(nO(CMCUl,Q)fl)}lﬂv
{nla ns3, ne, n8}1,2a ey {nh n3,ne, nO(CMCgl,GQ)(nO(CMC51702)71)}1727
{n1,ng,ng,m10} "%, .. {n1,ns,n8,n0(cMC,, ) (ROCMC,, 0p)-1)F

)
1,2
{nO(C]VICGLUQ)vanO(C]WCgl’Gz)f%nO(C]\lCal,Q)flvnO(CMCal,UQ)} )

*

(M1, M2, M3 o N2 min{(va || va)y 22 VI LIVa LY,
Thus
NF(CMC,, 5,) =2k
where k= 1,2,...,min{|V1], |V2|}. O
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Proposition 2.18. Let NTG : (V, E,0,u) be a complete-bipartite-neutrosophic graph.
Then k-number-dominating number isn’t equal to dominating number where k # 1.

Proposition 2.19. Let NTG : (V,E,o,u) be a complete-bipartite-neutrosophic graph.
Then the number of k-number-dominating sets is multiplying 2!V11T1V21=2k by multiplying
[Vi| choose k by |Va| choose k.

Proposition 2.20. Let NTG : (V, E,o0,u) be a complete-bipartite-neutrosophic graph.
Then the number of k-number-dominating sets corresponded to k-number-dominating
number is multiplying |V1| choose k by |Va| choose k.

The clarifications about results are in progress as follows. A
complete-bipartite-neutrosophic graph is related to previous result and it’s studied to
apply the definitions on it. To make it more clear, next part gives one special case to
apply definitions and results on it. Some items are devised to make more senses about
new notions. A complete-bipartite-neutrosophic graph is related to previous result and
it’s studied to apply the definitions on it, too.

Example 2.21. There is one section for clarifications. In Figure (8), a
complete-bipartite-neutrosophic graph is illustrated. Some points are represented in
follow-up items as follows.

(#) For given two neutrosophic vertices, n and n’, there is either one path with length
one or one path with length two between them;

(#4) in the setting of complete-bipartite, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate so as
dominating is different from k-number-dominating;

(#4i) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n1,n2}", {n1,ng}', {na, na}",

{na, n3}17 {nl,ng,ng,n4}1’2.
For given vertex n, if sin, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s, $2, ..., sg in S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, .S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
by Nk(CMCglm) =2k, k =1,2; and corresponded to k-number-dominating sets
are

{nla n2}17 {n17n3}17 {TL4,7’L2}1,

1 1,2,
{n4,n3} 7{nlan27n37n4} 5
(iv) there are nine k-number-dominating sets

{nh ’I’Lg}l, {nla ’I’L3}17 {n47n2}17
{TL4, TL3}1, {nla ng,n3, 7’L4}1’2, {n17n27n3}17
{nla na, n4}17 {nla nsg, n4}17 {n4; na, n3}17

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;
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n1(0.7,0.9,0.3)

n5(0.4,0.2,0.8) n3(0.5,0.2,0.8)

(0.5,0.2,0.3)
(0.4,0.2,0.3)

(0.3,0.2,0.3)

(0.3,0.2,0.3)

n4(0.3,0.4, 0.3)

Figure 8. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

(v)

(vi)

there are five k-number-dominating sets

{n17n2}17 {n17n3}17 {n4vn2}17

{TL4, n3}17 {n17 n2,n3, n4}1’27

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nla n2}17 {n’17n’3}17 {n47n2}1?

{714,713}17 {nl,n2,n3,n4}1’2-

For given vertex n, if s1n, son,...,sgn € E, then s1,89,..., 8k
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s1, s2, ..., s in S such
that s, s9,. .., sr k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum neutrosophic cardinality
between all k-number-dominating sets is called neutrosophic k-number-dominating
number and it’s denoted by N} (CMC,, »,) = 2.4, N2(CMC,, »,) = 5.8; and
corresponded to k-number-dominating sets are

{n47n2}17 {n17n27n37n4}172'

Proposition 2.22. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph
where t > 3. Then

NHCMCy, 0y 0,) = 2k

where k=1,2,...,min{|V4],|Val|,...,|V¢|}-

Proof. Suppose CMCy, 5,.... o, : (V, E,0, 1) is a complete-t-partite-neutrosophic graph.

Every vertex in a part is k-number-dominated by another vertex in another part.
Assume same parity for same partition of vertex set which means V; has odd indexes
and V; has even indexes. In the setting of complete-t-partite, a vertex of dominating set
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corresponded to dominating number dominates as if it doesn’t k-number-dominate so as  ser
dominating is different from k-number-dominating. All minimal k-number-dominating s
sets corresponded to k-number-dominating number are 569

{n1,no}', {n1,na}t {n1,ne}', . .., {n1,nocmc

{77/27”3}1, {7?'27”5}1? {n27n7}17 ) {n27nO(CMC

1
01,09, ,at)(nO(CMCrr],GQ,»-- ,crt)_l)} i
otom o) =1(NOECMCoy g a )

{n37n4}1, {n37n6}17 {NS,HS}I; R {n37n0(CMCC,1,¢,2,... ,c,t)(n(D(CMcc,lm_,.. ,,,t)—l)}l’

1
{HO(CMCUI,Q,.,.,gt)—1,nO(CMC(,1,U2,...,Ut)} >

)

{n1,n3,n2,m4}"%, ... {n1,n3,n2,n0CcMC,, 0y o) (NOCMCy oy =1}
{n1,n3,ne, ns}m, ooy {n1,n3, N, NO(CMCo, 0q,... ,or) (HO(CMC,,WZ,,., ,at)—1)}1’2,
{n1,n3, ns, 7110}1’2, .oy {n1,n3, ns, NO(CMCoy o, ,c,t)(nO(CMcol,c,z,... ,gt)fl)}m,

*
1,2
{HO(CMCGIM,...,,,t)—37n0(CMcdl,,,2,...,(,t)—zano(CMcal,Q,...ﬁt)—hno(CMcal,oz,...m)} s

{nit1,nipe,nits, ., ni+2min{\vl|,|V2\}}1’2""’mm{‘vl|’|V2"""M|}-

For given vertex n, if sin, son,...,sgn € E, then sy, s, ..., s k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V'\ S, there are at
least a neutrosophic vertices s1, Ss, ..., Sg in S such that sq, so,..., sk
k-number-dominate n, then the set of neutrosophic vertices, S' is called
k-number-dominating set. The minimum cardinality between all k-number-dominating
sets is called k-number-dominating number and it’s denoted by

NECMCy, 0y 0,) = 2k

where k= 1,2,...,min{|V3|,|V5],...,|V:|}; and corresponded to k-number-dominatin 570
) b ) b bl ) ) p g

sets are 571
{1, 2}t {ne,na}t {n, e}t - {na, noemcn, oy o)) (ROCMCyy oy 01D}
{n27 n3}1a {n27 n5}17 {TLQ, n?}la ey {n27 nO(C]WCgl,GQY... ,gt)fl(nO(CMcglygzy... Ygt))}la
{ng,m}l, {n37n6}1, {7137718}1, ) {n?nTLO(CMC(,WZ,...,at)(TLO(CMcUl,Q,...,at)—1)}17

1
{OCEMCy, vy 0)) 1 NOCMC oy )} s

9

{n1,n3,n2, n4}1’2, oy An1, g, N, NOCMCoy 0, ,at)(n(Q(CMC(,Wz,., ,(,t)—1)}1’2,
{n17n37n67n8}1,27 B {nlan?nnﬁanO(C]V[C'ULGQ,m ,Ut)(nO(CMC'gl,GQ,... ,Ut)fl)}LQ?
{n1,n3,n8,n10}"%,..., {nhn37n87nO(CMC(,1,,,2,... ,‘,t)(n(’)(CMCdly,,z‘... ,(,t)—1)}1’27

*
1,2

{nO(CMCUI,UZ,...,at)—37nO(CMC(,1,02,...,(,t)—2anO(CMCal,Q,...,Ut)—lanO(CMC(,I,Uz,...,Ut)} )

)

1,2,....min{|V1|,|Va]|,...,|V:
{ni+17ni+27ni+3a e 7ni+2min{\V1|,|V2\}} (ViLIval....Val3,
Thus
k
N (CMCy, 6y, 0,) =2k

where k= 1,2,...,min{|V1], |Va|,..., |V4|}. O s
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Proposition 2.23. Let NTG : (V, E, 0, u) be a complete-t-partite-neutrosophic graph.
Then k-number-dominating number isn’t equal to dominating number where k # 1.

Proposition 2.24. Let NTG : (V, E, o0, u) be a complete-t-partite-neutrosophic graph.
Then the number of k-number-dominating sets is multiplying 2!Vil+1Vil=2k py the
summation of multiplying |Vi| choose k by |V;| choose k on i and j.

Proposition 2.25. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph.
Then the number of k-number-dominating sets corresponded to k-number-dominating
number is the summation of multiplying |V;| choose k by |V;| choose k on i and j.

The clarifications about results are in progress as follows. A
complete-t-partite-neutrosophic graph is related to previous result and it’s studied to
apply the definitions on it. To make it more clear, next part gives one special case to
apply definitions and results on it. Some items are devised to make more sense about
new notions. A complete-t-partite-neutrosophic graph is related to previous result and
it’s studied to apply the definitions on it, too.

Example 2.26. There is one section for clarifications. In Figure (9), a
complete-t-partite-neutrosophic graph is illustrated. Some points are represented in
follow-up items as follows.

(7) For given two neutrosophic vertices, n and n’, there is either one path with length
one or one path with length two between them;

(7i) in the setting of complete-t-partite, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate so as
dominating is different from k-number-dominating;

(#i7) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nla n2}17 {nla n3}17 {n17n5}17
{TL4, T'I/Q}l, {714, n3}17 {714,715}1,

{nla ng4,N2, n3}1727 {n17n47n27n5}1727 {nla ng4,N3, n5}172‘

For given vertex n, if sin, son,...,spgn € E, then s1,82,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s, S, ..., sk in S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
by N¥(CMCy, oy 5,) = 2k, k = 1,2; and corresponded to

k-number-dominating sets are

{nla n2}17 {nla n3}17 {n17n5}17
{714, 712}17 {TL4, n3}17 {n47n5}17

{m, N4, N2, n3}1’2, {nl,n4,n2,n5}1*2, {nh N4, N3, n5}1’2;
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(iv)

there are eighteen k-number-dominating sets

{ni,n2}, {n1,ns}t, {n1, ns},

{m,nz}l, {7147713}1, {n4,n5}1,

{711,?”&2,?”L377”L4}1’27 {ni,n2,n3, n5}1’2, {n17n27n47n5}1’27
{n1,n2,n3}", {n1,no,na}", {ny, no, ns}t,

{n1,ns,na}", {n1,nz,n5}", {na, no, nz}',

{n47n27n5}13 {TL4,TL3,TL5}1, {n17n27n37n47n5}1’27

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are nine k-number-dominating sets

{nla 712}17 {nla n3}17 {n17n5}17
{TL4, n2}17 {TL4, 'I'L3}17 {'I’L4,'I’L5}1,

{n1,n4,n2, ns}l’z, {n17n47n27n5}1’2, {n1,n4,n3, n5}1’2,

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nla n2}17 {nla n‘3}17 {n17n5}17
{’I’L4, 712}17 {TL4, n3}17 ‘{TL4,TL5}1,

ny, Ny, N2, N3 ;1M1, Mg, M2, N5 ;W1 Mg, M3, My .
{ }1,2 { }172 { }1,2

For given vertex n, if syn, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s1, $2,. .., g in S such
that s, s9,...,sr k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum neutrosophic cardinality
between all k-number-dominating sets is called neutrosophic k-number-dominating
number and it’s denoted by N} (CMCy, 5. 5,) = 2.4, N2(CMCy, 5,) = 5.7;
and corresponded to k-number-dominating sets are

{’I’L47'I’L2}1, {n47n5}13 {n17n47n27n5}172'

Proposition 2.27. Let NTG : (V, E,o0,u) be a wheel-neutrosophic graph. Then

NYWHL, ,,) = 1.

NWHL ) = ()
.M%wwﬂmﬁ)ztggf%ﬂfﬁj+L

NOWHLLo) "W WHL, ,.) = O(WHL,,) - 1.
k= 172,3,0(WHL1,<72) - L
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,(0.4,0.2,0.8) . .
M2 : o n3(0.5,0.2,0.8)

?

(0.4,0.2,0.3) ,
(0.3,0.2,0.3)

& (05.02.0.3)

11(0.7,0.9,0.3) N 0.3,0.2,0.3)

n4(0.3,0.4,0.3)

Figure 9. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

Proof. Suppose WHL1 4, : (V,E, 0, 1) is a wheel-neutrosophic graph. The argument is
elementary. All vertices of a cycle

N1, M2, N3, s NO(WHL1,65)—3) MO(WHL1 5y)—2)MO(WHLy 0,)—15 101

join to one vertex, ¢ = nowmr, ,,)- For every vertices, the minimum number of edges
amid them is either one or two because of center and the notion of neighbors. In the
setting of wheel, a vertex of dominating set corresponded to dominating number
dominates as if it doesn’t k-number-dominate so as dominating is different from
k-number-dominating. All minimal k-number-dominating sets corresponded to
k-number-dominating number are

{nO(WHLl,Q)}l, {ng,n4, ..., HO(WHLLQ)-1(”(9(WHL1,L,2)—2)}1’2,

{n3,ns,...,nownr, ., —2(nowHur, ,,)-1)}"%

{n1,n2,na, .. 7nO(WHLl,ﬂg)71(nO(WHL1,62)72)}172737

1,2,3
{n1,n3,n5,... an(D(WHLL(,Q)—Z(nO(WHLLUz)—1)} )

{ni,n2,n3,- - yNO(WHL1,5y)—3: MO(WHL1,5,)—2> NO(WHLI,L,Q)A}O(WHLL”)_1-
For given vertex n, if s1n, son,...,sgn € E, then sq, so, ..., sp k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V'\ S, there are at
least a neutrosophic vertices s1, s, ..., Si in S such that sq,s2,..., sk
k-number-dominate n, then the set of neutrosophic vertices, S' is called
k-number-dominating set. The minimum cardinality between all k-number-dominating
sets is called k-number-dominating number and it’s denoted by

NYWHL,,,) = 1.
O(WHL ,,)
= I\fj.

Aﬁ%vV}{L1ﬂ2)::nggyggfﬂlej&—L

N*(WHL ,,)

NOWHL o) "V(WHL, ) = O(WHLy ,,) — 1.
k= 172337O(WHL1’0'2) -1

)
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and corresponded to k-number-dominating sets are

{nO(WHLLaz)}lv {n2,n4,..., nO(WHLl,ag)fl(nO(WHL1,02)72)}L2>
{ns,ns, ... ’nO(WHLl,az)—Z(nO(WHLLUz)_1)}1’2,
{n17 no, N4,y ... ’nO(WHLl,cQ)*l(nO(WHL1,U2)72)}172’3,
{n1,n3,ms,.. 7nO(WHLl,ng)*Q(nO(WHLl,GQ)*1)}172737
{n1,n2,m3,- - Y NMOWHL1,65)—3sMO(WHLy 5,)—2> nO(WHLng)—1}O(WHL1’”2)71.
Thus
NY WHL, ,,) = 1.
OWHL
N} WHL, ,,) = L%j.
OWHL,
N3(WHL, ,,) = L%J s

NO(WHLl,Q)*l(WHLL@) =O0OWHLy4,) — 1.
k=1,2,30(WHL,,,) — 1.

Proposition 2.28. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph. Then
k-number-dominating number isn’t equal to dominating number where k > 1.

Proposition 2.29. Let NTG : (V,E,o0,u) be a wheel-partite-neutrosophic graph. Then
the number of k-number-dominating sets corresponded to k-number-dominating number
is one where k = 1.

Proposition 2.30. Let NTG : (V,E, o0, u) be a wheel-partite-neutrosophic graph. Then
the number of k-number-dominating sets corresponded to k-number-dominating number
is one where k = O(WHLy ,,) — 1.

The clarifications about results are in progress as follows. A wheel-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it. To

make it more clear, next part gives one special case to apply definitions and results on it.

Some items are devised to make more sense about new notions. A wheel-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it, too.

Example 2.31. There is one section for clarifications. In Figure (10), a
wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items
as follows.

(7) For given two neutrosophic vertices, s and nq, there’s only one edge between them;

(#i) in the setting of wheel, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate so as dominating is different
from k-number-dominating;

(#i7) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n1}1, {na, n4}1’2, {na, ”5}1’27

{712, Ny, 711}1’2’37 {713, ns, 711}1’2’3, {n27 ns,nyg, n5}1’2’3’4.

For given vertex n, if s1n, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
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triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s, S, ..., s in S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
by N’“(WHLLJQ) =k, k=1,2,3,4; and corresponded to k-number-dominating
sets are

{nl}lv {nz, n4}1’2a {nl’n 715}172,

{n2, na, n1 }*%, {ng, ns, 1 } 3%, {ng, ng, na, ns >4

there are twenty k-number-dominating sets

{1}, {1, ma}t, {na, ma}t,

{n1,na}', {n1,n5}", {na, n3}',

{na, TL4}1’2, {na, 715}1» {na, 714}1,

{ns, ”5}1"2, {na4, n5}1, {ni,na, n3}1’2,

{n17 ng, 714}1’2’37 {nl, na, n5}1’2, {nz, ns, n4}1’2,
{ns,ng,n5}"2, {n3, na, ns}%, {n1, na, ng, na}H>3,

{Tll, na2,n3, Tl5}1’2’3, {n27 n3,ng, n5}1’2’3,4;

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are six k-number-dominating sets

{n1}17 {'I’LQ,’I’L4}172, {n?)? n5}1727

{712, N4, n1}1’2’3, {ns, ns, n1}1’2’3, {n27 n3, N4, n5}1’2’3’4;

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nl}lv {nz, n4}1)2a {ni’n 77’5}1727

(o, na, 1 Y923, {ng, ms, 10 Y23, {ng, ng, na, g Y254,

For given vertex n, if syn, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s1, $2, ..., g in S such
that s1, ss, ..., s k-number-dominate n, then the set of neutrosophic vertices, S is
called k-number-dominating set. The minimum neutrosophic cardinality between
all k-number-dominating sets is called neutrosophic k-number-dominating number
and it’s denoted by N} (WHL1 ,) = 1.9 N2(WHL1 ,) = 24, N3(WHL, ,,) =
4.3, NH(WHL; »,) = 5.3; and corresponded to k-number-dominating sets are
{n1}', {n2,na}"?, {ng, na, na }12%,

{ng,ng,n4,n5}1’2’374.
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n5(0.5,0.2, 0.8)

(0.3,0.2,0.3) (0.3,0.2,0.3)

n4(0.3,0.4,0.3)
n.(0.4,0.2, 0.8

(0.4,0.2,0.3)

(0.3,0.2,0.3)

n1(0.7,0.9,0.3)

(04,0.2,0.3) (0.3,0.2,0.3)

Figure 10. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

3 Setting of neutrosophic k-number-dominating
number

In this section, I provide some results in the setting of neutrosophic

k-number-dominating number. Some classes of neutrosophic graphs are chosen.

Complete-neutrosophic graph, path-neutrosophic graph, cycle-neutrosophic graph,

star-neutrosophic graph, bipartite-neutrosophic graph, t-partite-neutrosophic graph, and

wheel-neutrosophic graph, are both of cases of study and classes which the results are
about them.

Proposition 3.1. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then

zj€{z1,T2,. ., K }CV

3 k
NFEeMT,) = min > oilwy), k=1,2,3,...,0(CMT,).
i=1 j=1
Thus,

3 2
NHCMT,) min ZU’ N2 CMT,) = min ZZJi(xj),

C ; -
xe{x} \% zj€{x1,22}CV P
3 O(CMT,)
NS(CMTU)(CMTG) = min Z Z oi(x;).
zje{z1,02,.. . To(cMT,)}CEV i =

Proof. Suppose CMT, : (V, E, o0, u) is a complete-neutrosophic graph. By

CMT, : (V,E,o,u) is a complete-neutrosophic graph, all vertices are connected to each
other. So there’s one edge between two vertices. In the setting of complete, a vertex of
dominating set corresponded to dominating number dominates as if it doesn’t
k-number-dominate so as dominating is different from k-number-dominating.
Dominating number and k-number-dominating number are the same if £ = 1. All

32/65

681

682

683

684

685

686

687

688

689

690

691

692

693

694

695



k-number-dominating sets corresponded to k-number-dominating number are

{ra}', {n2}t {ns}, .. {noemry -2 {noemr.) -1} {noemr.) s
{n1, Tl2}27 {n1, n3}2, {n1, 714}27 oo i, nO(CMTa)—1}27 {n1, nO(CMTU)}Za cees

{nla na, n3}37 {n17n27n4}37 ceey {nla na, nO(CMTG)71}37 {nlanQanO(CMTU)}37 sy

oeMT,
{n1,m9, ..., nomr,) " ).

For given vertex n, if s1n, son,...,sgn € E, then s1, s9, ..., sy k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at
least neutrosophic vertices si, So, ..., Sk in S such that s, so, ..., sp k-number-dominate
n, then the set of neutrosophic vertices, S is called k-number-dominating set. The
minimum neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by

z;€{z1,T2,...

3 k
k _ : —
NECMT,) = mlnﬁxk}w;;m(gnj), k=1,2,3,...,0(CMT,).

Thus,
3
N (CMT,) = min oi(2), N*(CMT,) = min ZZJZ-(%-),

ze{z}CV = zj€{x1,22}CV ==

3 O(CMT,)
NOCMT) (OMT,) = min oi(x;);
" ( G) ij{x17x27---7$O(CMTg)}EVZZ::l Jz_: Z( ])
and corresponded to k-number-dominating sets are
{n1}17 {n2}17 {n3}17 ceey {TLO(CMT”)—z}l» {nO(CMT(,)—l}la {nO(CMT,,)}la
{n1,n2}?, {n1,n3}% {n1,na}?, ..., {n1,no@cmr,)-11> {ni. noccmr,) 1>
{n1,n2,n3}37 {n17n2,n4}37 ceey {nlanZanO(C]VITU)—l}3a {nlanQanO(CMTa)}Sa cee
}O(CMTU).

{nlanZa-“an(’)(CMT(,)
Thus

Nk@eMmT,) = min i(z;), k=1,2,3,...,0(CMT\,).

(CMT,) D D) DLACH (CMT,)

z;€{z1,%2,..., i=1 j=1

Thus,

3 2
NHCMT,) min ZUZ N2 CMT,) = min ZZJi(xj),

ace{ac}CV zje{z1,z2}CV =1 =1
3 O(CMT,)
NS(CMTG)(CMTU) = min Z Z oi(;).

zje{z1,02,. . To(cMT,) }CEV =
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Proposition 3.2. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then
k-number-dominating number isn’t equal to dominating number where k > 1.

Proposition 3.3. Let NTG : (V,E,o,u) be a complete-neutrosophic graph. Then the
number of k-number-dominating sets corresponded to k-number-dominating number is
O(CMT,) choose k.

Proposition 3.4. Let NTG : (V,E,o,u) be a complete-neutrosophic graph. Then the
number of k-number-dominating sets is O(CMT,) choose k plus O(CMT,) choose
k—1 plus O(CMT,) choose k —2 plus ... plus O(CMT,) choose 1.

The clarifications about results are in progress as follows. A complete-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it. To
make it more clear, next part gives one special case to apply definitions and results on
it. Some items are devised to make more sense about new notions. A
complete-neutrosophic graph is related to previous result and it’s studied to apply the
definitions on it, too.

Example 3.5. In Figure (11), a complete-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(#) For given neutrosophic vertex, s, there’s an edge with other vertices;

(#t) in the setting of complete, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate so as dominating is different
from k-number-dominating. Dominating number and k-number-dominating
number are the same if &k = 1;

(#i7) all k-number-dominating sets corresponded to k-number-dominating number are

{n1}17 {n2}1’ {77,3}1,

{TL4}17 {nlvn2}27 {n17n3}27

{n1, n4}2, {na, n3}2, {na, n4}2,
{n3,n4}2, {711,712,713}37 {”1,”27”4}3,

{n27n3, 714}37 {nl,ng,ng,n4}4.

For given vertex n, if sin, son,...,sgn € E, then s1,5s9,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V' \ S, there are at least neutrosophic vertices s, $2,. .., S in S such
that s1, so,..., s k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
by N¥(CMT,) =k, k=1,2,...,0(CMT,); and corresponded to

k-number-dominating sets are

{n1}17 {n2}17 {n3}17

{na}', {n1,n2}?, {n1,ns}?,

{n1,na}?, {n2,n3}% {na, na}?,

{ng, na}?, {n1,n2,n3}?, {n1,n2, na}®,

{'I’LQ,'I’Lg, n4}37 {n17n27n37n4}4;
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(iv)

(v)

there are some k-number-dominating sets

(1 }5234 g} 1234 {11234,
{714}1"273’4, {n17 n2}2,3,4’ {711, n3}2,3,4’

{n17 ,',L4}2,3,47 {7742, ,,_113}2,3,47 ‘{,',1127 ,',114}2,3,47
{ng, na}>** {n1,no, na}>, {n1, no, na >,
{ng,ng,n4}3’4, {nl,ng,ng,n4}4.

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are some k-number-dominating sets

{n1}17 {n2}1’ {n3}1’

{TL4}17 {nlvnQ}Qv {n17n3}27

{n1, n4}2, {na, n3}2, {na, n4}2,
{n3,n4}2, {711,712,713}37 {n17n27”4}3,

{n27n37n4}37 {n1>n27n37n4}47

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all k-number-dominating sets corresponded to k-number-dominating number are

{n1}', {n2}", {ns}',

{na}' {n1,n2}?, {n1,ns}?,

{n1,na}?, {n2,n3}% {nas, na}?,

{ng, na}?, {n1,n2,n3}?, {n1,na2, na}?,

{Tlg,ng, n4}37 {TLl,TLQ,TLg,TL4}4-

For given vertex n, if syn,son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V' \ S, there are at least neutrosophic vertices s, sa, ..., s in S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum neutrosophic cardinality
between all k-number-dominating sets is called neutrosophic k-number-dominating
number and it’s denoted by N*(CMT,) = 0.91,2.3%,3.9 5.9%; and corresponded
to k-number-dominating sets are

{n4}17 {n47n3}27 {77’47”37”1}37

{nl, n2,ns, 714}4-

Another class of neutrosophic graphs is addressed to path-neutrosophic graph.

Proposition 3.6. Let NTG : (V,E, o, ) be a path-neutrosophic graph. Then

3 L@J

NYPTH) = min }QVE: > oilxy).

$j€{$lvz27---a$LO(P3TH)J e
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

(0.6,0.3,0.2) (06,0.2,0.1)

(0.3,0.2,0.1)

[ - .
n:(0.6,0.8,0.2) (0.6,0.2,0.1) n4(0.6,0.2,0.1)

Figure 11. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number

and its neutrosophic k-number-dominating number.

3 LO(PzTH)J

N2(PTH) = min Y oilay).

$j€{$17127---a$LO(PTH) | YCV
=

k<2

i=1  j=1

Proof. Suppose PTH : (V,E,o,u) is a path-neutrosophic graph. Let
ni,ne,...,No(prH) be a path-neutrosophic graph. For given two vertices, x and y,
there’s one path from x to y. In the setting of path, a vertex of dominating set
corresponded to dominating number dominates as if it doesn’t k-number-dominate in
the setting of dominating. All minimal k-number-dominating sets corresponded to
k-number-dominating number are

{n17n47"'}1O(PTH) 7{”27”57'--}1O(PTH) 7{7127”47---}10(137"1-1) yoeon
L 3 J L 3 J L 3 J

1,2 1,2
{nlvnO(PTH)a ns,.. .}LO(PTH)J ) {n17 nO(PTH)anQan47 .. '}LO(PTH)Ja ree
2 2

For given vertex n, if s1n, son,...,sgn € E, then sq, so, ..., sy k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at
least a neutrosophic vertices s1, So,..., Sk in S such that s1,s9,...,sg
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum neutrosophic cardinality between all

k-number-dominating sets is called neutrosophic k-number-dominating number and it’s

denoted by
3 |25
Nﬁ(PTH) = in cvz Ui(xj).
zje{xl,zzy---,szj}f =1 j=1
| 25D |
NZ(PTH) = min > 7i(s).
.'/I:je{th?v---’wLwJ}gv i=1 7j=1
: — —

k<2
and corresponded to k-number-dominating sets are
{n1,na, .. ~}10<PTH) ,{na, ns, . . -}IO<PTH> s {2, na, .. -}10<PTH> yeoe
L 3 J L 3 J L 3 J

1,2 1,2
{nlan(’)(PTH); ns,.. -}Lowm” , {nla nNo(PTH), N2, 14, - . -}mem)y ceee
2 2
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Thus

O(PTH
| SELD |

NYPTH) = min S o).

z;€{z1,%2,....,T o(PTH) | yCvV
—3

L i=1  j=1

3 LO(PzTH)J
*(PTH) = i i(z5).
NZ( ) min v Z Z oi(z;)

1j€{93170027~~,93LO(PTH) | }c
— 3

k<2

i=1  j=1

O

Proposition 3.7. Let NTG : (V,E, o0, u) be a path-neutrosophic graph. If k isn’t equal
to one, then all leaves belong k-number-dominating sets corresponded to
k-number-dominating number.

Proposition 3.8. Let NTG : (V,E, o, 1) be a path-neutrosophic graph. If at least one
leaf doesn’t belong k-number-dominating sets corresponded to k-number-dominating
number, then k is equal to one.

Example 3.9. There are two sections for clarifications.

(a) In Figure (12), an odd-path-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.
(1) For given neutrosophic vertex, s, there’s only one path with other vertices;

(74) in the setting of path, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate in the setting of
dominating;

(7i7) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nla 714}1, {712, TL5}1, {nQa TL4}1,

{’/ll, ns, n3}1’2.
For given vertex n, if sin, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
$1,82,...,8% in S such that s, ss, ..., sx k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
cardinality between all k-number-dominating sets is called
k-number-dominating number and it’s denoted by
N’“(PTH) =k+1, k=1,2; and corresponded to k-number-dominating sets
are

{nlan4}17 {'I’LQ, n5}17 {nQa 714}17

{'fll, ns, 713}172;
(iv) there are thirteen k-number-dominating sets

{ﬂ17ﬂ4}1, {n27n5}1, {ng,n4}1,

{7117”4,”2}1, {71177"&47”3}1, {nl,n4,n5}1,
{na,n4,ns}', {n2, ng,ns}", {na,ns,n1}",
{ng,n5,n3}1, {n17n57n37n2}1’2, {n1,ns,ns, 714}1’27

{ﬂ17”57”37ﬂ47ﬂ2}1’2,
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S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are four k-number-dominating sets

{711,714}1, {n27n5}17 {nQa 7'L4}1,

{’/7,1,7715,7713}1’2,

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{TLl,TL4}1, {n27n5}1; {TLQ,TL4}1,

{n1,n5,n3}52, {n1, ns, na} 2, {ng, ns, na } 2

For given vertex n, if sin, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
81, 82,...,8% in S such that sq, ss, ..., Sy k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by

NYPTH) =26, N?2(PTH) = 3.3; and corresponded to

k-number-dominating sets are

{711, 714}17 {nl,n5,n3}1’2.

(b) In Figure (13), an even-path-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(4)
(i)

(iid)

For given neutrosophic vertex, s, there’s only one path with other vertices;

in the setting of path, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate in the setting of
dominating;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n27n5}17 {n17n67n37n5}1727 {n17n67n37n4}1’27 {n17n67n27n4}172'

For given vertex n, if sin, son,...,spn € E, then sq,82,..., 8k
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
S1,82,...,Sk in S such that sq, so,..., sy k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
cardinality between all k-number-dominating sets is called
k-number-dominating number and it’s denoted by

NYPTH) =2, N?(PTH) = 4; and corresponded to k-number-dominating
sets are

{712,”5}1, {nl,nﬁ,n3,n5}1’27 {n1,n6,n3,n4}1’2a {n17n6,n2,n4}1’2;
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(iv)

there are twenty k-number-dominating sets

{nz,%}l, {ng,n5,n1}1, {Tl2,n5,n3}1a

{ng,n5,n4}1, {7127”57”6}17 {ﬂ27ﬂ57n17n3}1a

{ng,n5,n1,n4}1, {7127”57”17”6}172; {ng,n5,n3,n4}1,
{n27n57n3»n6}17 {n2>n57n47n6}17 {n27n5,n1,n3,n4}1,
{nz,n5,n1,n3,n6}1’2, {ﬂz,%,nl,ns,m}l, {n2,n5,n37n47n6}1;
{712,715,714,716,713,”1}1’2, {711,716,713,715,714}1’27 {n1,n6,n3,n5}1’2’

{n1,n6,n3,n4}1’2, {nl,nﬁ,nz,n4}1’27

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are four k-number-dominating sets

{nzﬂls}l, {n17n67n37n5}1’2, {nla Ne, N3, n4}1’2,

{nlv Ne, N2, n4}1727

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{na,ns}t, {n1,n6,n3,n5 "%, {n1, ne, nz, na} 2, {n1,ne, n2, na} 2.

For given vertex n, if s1n, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
81,89,...,8; in S such that s, so,..., s, k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by

NYPTH) =38, N2(PTH) = 2.2; and corresponded to
k-number-dominating sets are

{n2) n5}17 {n’17 e, N3, n4}1’2-

Proposition 3.10. Let NTG : (V,E,o,u) be a cycle-neutrosophic graph where
O(CYC) > 3. Then

o cyc
3 [

NHCYO) = min ai(xj).
( ) mje{xl’IQ"”mLo(ngc)J}CV; ; ( ])

o cyc
[&FD |

Ny = min V}: > oilay).

; C
zj€{w1,22, 7$LO(02YC)J}_ =1 =1

k<2
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n3(0.3,0.2,0.2)  (0.3,0.2,0.1) n2(0.9,0.8,0.1)
D)

(0.3,0.2,0.2)

n1(0.2,0.5,0.7)

© .
715(0.7,0.4,0.1)

(0.4,0.4,0.1)
n4(0.4,0.6,0.2)

Figure 12. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

n3(0.3,0.2,0.2)  (0.2,0.2,0.2) 1,(0.2,0.4,0.5)

(0.3,0.2,0.2) S
) 1 0.9,0.1,0.9)

(0.2,0.4,0.5)

(0.9,0.1,0.9)
11(0.6,0.8, 0.8)

ny(0.8,0.5,0.2)

(0.8,0.5,0.2)

ns(0.9,0.9,0.9)
Figure 13. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.
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Proof. Suppose CYC : (V, E, o, 1) is a cycle-neutrosophic graph. For given two vertices,
x and y, there are only two paths with distinct edges from x to y. Let

niy,n2, -, NoCyc)-1,"oCcyc), N1

be a cycle-neutrosophic graph CYC' : (V, E, o, 1t). In the setting of cycle, a vertex of
dominating set corresponded to dominating number dominates as if it doesn’t
k-number-dominate in the setting of dominating. All minimal k-number-dominating sets
corresponded to k-number-dominating number are

{n17n47~--}lo(cyc) ,{n27n57-~-}1o(cyc) 7{n2an4a"'}1O(CYC) P
L 3 J L 3 J L 3 J

1,2 1,2
{”h”@(CYC):n& .. -}Lowyc” ) {nla noccyc), N2, N4g, - - '}LO(CYC)J7 ceee
2 2

For given vertex n, if s1n, son,...,sgn € E, then sq, sq, ..., s k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at
least a neutrosophic vertices s1, S, ..., Sg in S such that sq,s2,..., 8%
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum neutrosophic cardinality between all
k-number-dominating sets is called neutrosophic k-number-dominating number and it’s
denoted by

3 L(o(c;fc)J

NYcyo) = min Y oila).

:I;je{w11$2a*~'7wLO(CYC’)J}gv e
oye) = =
ocyc
G2
NA(CYC) = el H;in Loy E oi(xj).
i€{zee, 2 oevo) YV T

k<2

and corresponded to k-number-dominating sets are
1 1 1
{n1,n4,.. -}Lo<cyc”,{n2,n5, .. -}Lowyc”a{n%m, - '}LO(CYC)J’ cee
3 3 3
1,2 1,2
{nh nocyc), N3, - - '}LO(CYC)J , {nla noccyc), N2, N4, - - '}LO(CYC)Ja cee
2 2

Thus

3 Lo(cgyc')J

N CY Q) = min oi(xj).
( ) I'7€{z1’z2""’£tO(CSYC)J}gvi—zl ; ( J)

o cyc
[ &FD |

NZ(CYC) = min oi(x).
( ) wje{wl,‘l?z,quLo(Cyc)J}QV§ Zl ( J)
2 = J=
k<2.

O

The clarifications about results are in progress as follows. An odd-cycle-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it. To
make it more clear, next part gives one special case to apply definitions and results on
it. Some items are devised to make more sense about new notions. An
even-cycle-neutrosophic graph is related to previous result and it’s studied to apply the
definitions on it, too.
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Example 3.11. There are two sections for clarifications.

(a) In Figure (14), an even-cycle-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(4)
(i)

(iid)

(vi)

For given neutrosophic vertex, s, there’s only one path with other vertices;

in the setting of cycle, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate in the
setting of dominating;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n2,n5}", {n1,na}", {ns, ne}",

{nl,ng,n5}1’2, {nz,n4,n6}1’2-
For given vertex n, if s1n, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
$1,82,...,8% in S such that sq, ss, ..., sx k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
cardinality between all k-number-dominating sets is called
k-number-dominating number and it’s denoted by
Nk(CYC) =k+1, k=1,2; and corresponded to k-number-dominating sets
are

{n27n5}17 {'I’L1,7’L4}1, {nSa n6}17

1,2 1,2,
{n17n37n5} 7{”2)”4)”6} 3
there are some k-number-dominating sets

{n2,ns}", {n2, ns, n1}", {ng, ns, s}’
{ng,n5,n4}1, {n27n5>n6}1, {n27n57n17n3}1’2,
{n27 ns, N1, TL4}1’2, {n27 ns,ny, nﬁ}la {n27 ns, N3, n4}17
{n27n5,n3,n6}1’2, {nz,n5,n4,n6}1’27 {ng,n5,n1,n3,n4}1’2,
{nz,n5,n1,n3,n6}1’27 {ng,n5,n1,n3,n4}1’2, {712,715,713,714,716}1’27
{ng,ns,n4,n6, 3,01 1%, ...,
S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are five k-number-dominating sets

1 1 1
{n27n5} 7{’”’1;”4} 7{”3;”6} )
1,2 1,2
{nlan3an5} 7{n27n47n6} )
corresponded to k-number-dominating number as if there’s one

k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{712,715}1, {n13n4}17 {n3a n6}17

{n1,ns, n5}1’27 {na,ng, n6}1’2-
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For given vertex n, if sin, son,...,spn € E, then sq1,82,..., Sk 877

k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex 878
alongside triple pair of its values is called neutrosophic vertex.]. If for every  sn
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices 880
81,89,...,8; in S such that sq, so,..., sy k-number-dominate n, then the set sa
of neutrosophic vertices, S is called k-number-dominating set. The minimum s
neutrosophic cardinality between all k-number-dominating sets is called 883
neutrosophic k-number-dominating number and it’s denoted by 884
NYCYC) =22, N2(CYC) = 3.2,; and corresponded to 885
k-number-dominating sets are 886

{nla n4}17 {n17 ns, n5}1’2'

(b) In Figure (15), an odd-cycle-neutrosophic graph is illustrated. Some points are 887
represented in follow-up items as follows. 888

(i) For given neutrosophic vertex, s, there’s only one path with other vertices; 889

(74) in the setting of cycle, a vertex of dominating set corresponded to 890
dominating number dominates as if it doesn’t k-number-dominate in the 801

setting of dominating; 802

(#i7) all minimal k-number-dominating sets corresponded to k-number-dominating  ss
number are 894

{Tll, n4}17 {n17 n-?)}lv {n27 n4}17
{712,715}17 {7137715}1, {7117”37”5}1’27
{nl,ng,n4}1’2, {712,713,715}1’27 {n3,n4»n1}1’2,

{TLQ,TL4,TL5}1’2.

For given vertex n, if sin, son,...,sgn € E, then s1,89,..., Sk 895
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex 8%
alongside triple pair of its values is called neutrosophic vertex.]. If for every s
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices 898
$1,82,...,8k in S such that sy, sg,..., Sk k-number-dominate n, then the set s
of neutrosophic vertices, S is called k-number-dominating set. The minimum o0
cardinality between all k-number-dominating sets is called 901
k-number-dominating number and it’s denoted by 902
Nk(CYC) =k+1, k=1,2; and corresponded to k-number-dominating sets s
are 904

{n17n4}17 {n17n3}17 {n27n4}1a
{TLQ,TL5}1, {n37n5}17 {n17n37n5}1’27
{n17n27n4}1’23 {77'2777'37“5}1’27 {ng,n4,n1}1’2,

{n27 Ny, 77/5}172;
(iv) there are thirteen k-number-dominating sets 905

{ﬂ17ﬂ4}1, {n27n5}1, {ng,n4}1,

{7117”4,”2}1, {nl,n4,n3}1, {nl,n4,n5}1,
{na,n4,ns}', {n2, na,ns}", {na,ns,n1}",
{ng,n5,n3}1, {n17n57n37n2}1’27 {n1,ns,ns, n4}1’2,
{ﬂ17ﬂ57ﬂ37ﬂ47ﬂ2}1’2,

so as it’s possible to have one of them as a set corresponded to neutrosophic o
k-number-dominating number so as neutrosophic cardinality is characteristic; o7
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n1(0.2,0.1

13(0.1,0.9,0.9) (0.1,0.5,0.8)

ﬁf)
(0.1,0.2,0.9)
/ 0 15(0.2,0.7,0.6)

(0.2,0.1, 0.6)

,0.6)
L -
11(0.2,0.2,0.9)

(0.1,0.1,0.2)

n;(0.1,0.1,0.2)

Figure 1

4. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number

and its neutrosophic k-number-dominating number.

(v)

there are twenty-three k-number-dominating sets

{n1,na}' {n2,ns}', {n2,na}’,

{n1,n4,m2}", {n1,na, 3}’ {n1,ma,ns}",

{ng,n4,n3}1, {ng,n4,n5}1, {712,”5,”1}1,

{n27n5,n3}1, {n1,n57n37n2}1’2, {nl,n5,n3,n4}1’27
{711,715,713,714,712}1’27 {nl,n2,n3}1, {ng,ng,m}l,
{ns,na,ns}', {ns,n1,na}tt, {n1, o, s, na}'?,
{nQ,n3,n4,n5}1’2, {ng,n4,n5,n1}1’2, {n4,n5,n1,n2}1’2,

{n5,n1,n2,n3}1’2, {nl,n2,n3,n4,n5}1’27

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nh n4}17 {nlv n3}17 {TL27 TL4}1,
{n27 Tl5}1, {Tlg, Tl5}1, {nb ns, Tl5}1’2,
{n1,n2, n4}1’2, {na,ns, n5}1’2, {n3,n4, n1}1’2,

{ng,n4,n5}1’2.

For given vertex n, if sin, son,...,spn € E, then sq1,82,..., 8k
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
S1,82,.-.,Sk in S such that sq, so,..., sy k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by

NYCYC) =28, N2(CYC) = 4.8; and corresponded to
k-number-dominating sets are

{712, n5}1, {ng,n4,n5}1’2.
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n3(0.9,0.7,0.7)  (0.2,0.7,0.6) n2(0.2,0.7,0.6)
e

(0.8,0.6,0.6) 0.2.0.5.0.4)

n1(0.5,0.5,0.4)
[

(0.5,0.4,0.4)

ns(0.5,0.4,0.4)
(0.5,0.4,0.4)

14(0.8,0.6, 0.6)
Figure 15. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

Proposition 3.12. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.

Then
3

NYSTR, 5,) = Z oilc).

3
N ETRL) Loy ) = min > 7i(2;)-

zj€{T1,%2,- BO(STRy 5,) -1} EV\{c} £
k=1,0(5TR;,) — 1.

Proof. Suppose STR1 5, : (V, E,0,u) is a star-neutrosophic graph. An edge always has
center, ¢, as one of its endpoints where NO(STR; ,,) = C- All paths have one as their
lengths, forever. In the setting of star, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate in the setting of
dominating. All minimal k-number-dominating sets corresponded to
k-number-dominating number are

1 1,O0(STR1 ,)—1
{no(str, .t {n1na,ns, .. no(sTr,.,,) -1} O )7

For given vertex n, if s1n, son,...,sgn € E, then s1, s9, ..., sy k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at
least a neutrosophic vertices s1, So,..., Sk in S such that s1,s9,...,sg
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum neutrosophic cardinality between all
k-number-dominating sets is called neutrosophic k-number-dominating number and it’s
denoted by

NYSTR,,,) = Z oi(c).

O(STR1,5)—1

3
NT(L?(STRLaz)*l(STRLJ2) — min Z Z Ji(xj)‘
Jj=1

zje{T1,@2,. s TO(STRy 4,) -1 EV\{c} P
k=1,0(5TR:,,) — 1;
and corresponded to k-number-dominating sets are

1 1,O(STR1.0,)—1
{no TR, )} {102,038, ... nO(STR, )1} (STR1,05)=1,
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Thus s
Ny (STRy4,) = > oi(c).
i=1

3
O(STR1,5,)— :
N BT R1.02) 1(STRL(,Q) = min Z oi(x;).

zj€{®1,2,. . TO(STRy 5,) -1} EV\{c} £

k=1,0(STRy,)— 1.

Proposition 3.13. Let NTG : (V, E,o,u) be a star-neutrosophic graph. Then
k-number-dominating number isn’t equal to dominating number where k # 1.

Proposition 3.14. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then

(i) the number of k-number-dominating sets is 20(STH.02)=1 yhere k = 1;
(it) the number of k-number-dominating sets is one where k # 1.

Proposition 3.15. Let NTG : (V, E, o0, u) be a star-neutrosophic graph with center c.
Then

(7) the number of k-number-dominating sets corresponded to k-number-dominating
number is one where k = 1;

(ii) the number of k-number-dominating sets corresponded to k-number-dominating
number is one where k # 1.

The clarifications about results are in progress as follows. A star-neutrosophic graph
is related to previous result and it’s studied to apply the definitions on it. To make it
more clear, next part gives one special case to apply definitions and results on it. Some
items are devised to make more sense about new notions. A star-neutrosophic graph is
related to previous result and it’s studied to apply the definitions on it, too.

Example 3.16. There is one section for clarifications. In Figure (16), a
star-neutrosophic graph is illustrated. Some points are represented in follow-up items as
follows.

(#) For given two neutrosophic vertices, s and ny, there’s only one path, precisely one
edge between them and there’s no path despite them:;

(#t) in the setting of star, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate in the setting of dominating;

(#i7) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n1}17 {n27n37n47n5}174'

For given vertex n, if syn, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s1, $2, ..., g in S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
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by NY(STR1,,) =1, NY(STR:,,) = 4,; and corresponded to

k-number-dominating sets are
1 1,4,
{nl} a{n27n37n47n5} )

(iv) there are seventeen k-number-dominating sets

{na}, {1, ma}t, {na, ma}t,

{n1, n4}1, {711, 715}1, {7117 na, 713}1,

{n1,n2,n4}", {n1,n2,n5}", {na, 3, n4}',
{’I’LQ,'I’Lg,’I’L5}17 {ng,n4,n5}1, {n2>n37n4vn5}17
{nl,ng,n4, n5}1, {n17n27n47n5}17 {nl,ng,ng,n5}1,

{n17n27n37n4}17 {n27n37n47n5}1747

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

(v) there are two k-number-dominating sets

{nl}la {n27n37n47n5}1747

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

(vi) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nl}la {n27n37n47n5}1’4'

For given vertex n, if syn, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s1, $2, ..., g in S such
that s, s9,. .., sp k-number-dominate n, then the set of neutrosophic vertices, S
is called k-number-dominating set. The minimum neutrosophic cardinality
between all k-number-dominating sets is called neutrosophic k-number-dominating
number and it’s denoted by N} (STR; ,,) = 1.9, N}(STR; ,,) = 5.7; and
corresponded to k-number-dominating sets are

{n1}17 {n27n37n47n5}174'

Proposition 3.17. Let NTG : (V, E,o,u) be a complete-bipartite-neutrosophic graph
which isn’t star-neutrosophic graph which means |Vi|,|Va| > 2. Then

3 2k
k .
N(CMCy, o) = min ZZO‘i(zj)
zj€{®1,T2,...,025 }CV =11

where k=1,2, ..., min{|V4],|Val|}.

Proof. Suppose CMCy, », : (V, E, 0, ) is a complete-bipartite-neutrosophic graph.
Every vertex in a part and another vertex in opposite part k-number-dominates any
given vertex. Assume same parity for same partition of vertex set which means V; has
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ns(0.4,0.2, 0.8) ns(0.5,0.2,0.8)
L]

(0.4,0.2,0.3)/ (0.5,0.2,0.3)

(0.7,0.8,0.1)
°

1n4(0.9,0.8,0.1)

n:(0.7,0.9,0.3)
(0.3,0.4,0.3)
n5(0.3,0.4,0.3)
Figure 16. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

odd indexes and V5 has even indexes. In the setting of complete-bipartite, a vertex of
dominating set corresponded to dominating number dominates as if it doesn’t
k-number-dominate so as dominating is different from k-number-dominating. All
minimal k-number-dominating sets corresponded to k-number-dominating number are

{na, nQ}lv {n1,na}", {na, nﬁ}l, o {m, nO(CMcUI,UZ)(HO(CMCGL,,Q)—1)}1,
{na, 713}1, {na, ”5}1, {na, n?}l’ ey {ne, ”O(CMCC,I,UZ)—l(HO(CMCGI,Q))}l’
{ns, n4}1, {ns, nG}la {ns, n8}17 s {nas, no(CMcdl,(,2)(71(9(01\40(,1,(,2)—1)}17

1
{TLO(CMCUI,UZ)—MHO(CMCUI,Q)} )

Ml

{n1,n3,na, n4}1’2, oy AN, mg, M2, nO(CMC(,LQ)(n(’)(CMCGI7,,2)—1)}1727
{n1,ng,ne,ns}"?, ..., {n1,ns, ne, HO(CMC%(,Z)(HO(CMCOI,U2)—1)}1’27
{n1,n3,ns, 7110}1’27 oo, {n1,n3, ns, NOCMCqsy,0y) (TZO(CMCC,MQ)A)}LQ,

.
1,2
{nocmc,, .,)-3:n0EMC,, 5))~2:OCMCy, 0y)—1,TMO(CMCyy )} s

(M1, ik, Mg s N ming|va || va)y 3 02 VI LIVa L),

For given vertex n, if sin, son,...,spn € E, then sq, so, ..., s k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V'\ S, there are at
least a neutrosophic vertices s1, ss, ..., S in S such that sq,s2,..., sk
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum neutrosophic cardinality between all
k-number-dominating sets is called neutrosophic k-number-dominating number and it’s

denoted by
3 2k
NECMC,, 4,) = min SN o)

z;€{x1,22,..., w2} CV Pt
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where k= 1,2,...,min{|V1]|, |V2|}; and corresponded to k-number-dominating sets are

{n1,no}", {n1, na}', {na, n6}1, o {m, nO(CMCULaz)(nO(CMC(,LUZ)—l)}la
{na, 713}17 {na, ”5}1, {na, ﬂ?}l’ ey {ne, HO(CMCC,I,C,Z)—l(WO(CMCGI,Q))}l’
{ns, n4}1, {ns, n6}17 {ns, n8}17 oy {ns, no(CMccl,52)(71(9(01\40”1,(,2)—1)}17

1
{nO(CMCUI,az)—uHO(CMCUI,Q)} )

ey

{n1,n3,n9, n4}1’2, oy {n1,ns, ne, nO(CJ\lC(,I,(,2)(nO(CMCaly,,Z)—l)}lza
{n1,ng,ne,ns}" %, ..., {n1,n3,m6,n0(CMC,, .,)(NOCMC,, 1p)-1)} 7
{n1,n3,ns, 7110}1’27 ooy {n1,n3, ns, NOCMCqsy,0y) (HO(CMCC,MQ)A)}LQ,

e
1,2
{nocmc,, ,,)-3:MOCMC,, 1)) ~2:NOCMCy, 0y)—1,TMO(CMCyy )} s

ey

1,2,...,min{|V4|,|V;
{nig1, Migo, Mg, N2 minva || Val} } min{[Val,[Val}
Thus
3 2k
k .
Nn(CMOUhUz): ) min Cvzzai(zj)

zj€{z1,22,....225 } C i

where k = 1,2,...,min{|V1], |V2|}. O

Proposition 3.18. Let NTG : (V,E, o, u) be a complete-bipartite-neutrosophic graph.
Then k-number-dominating number isn’t equal to dominating number where k # 1.

Proposition 3.19. Let NTG : (V,E,o,u) be a complete-bipartite-neutrosophic graph.
Then the number of k-number-dominating sets is multiplying 2!V11T1V21=2k by multiplying
[Vi| choose k by |Va| choose k.

Proposition 3.20. Let NTG : (V, E,o0,u) be a complete-bipartite-neutrosophic graph.
Then the number of k-number-dominating sets corresponded to k-number-dominating
number is multiplying |V1| choose k by |Va| choose k.

The clarifications about results are in progress as follows. A
complete-bipartite-neutrosophic graph is related to previous result and it’s studied to
apply the definitions on it. To make it more clear, next part gives one special case to
apply definitions and results on it. Some items are devised to make more senses about
new notions. A complete-bipartite-neutrosophic graph is related to previous result and
it’s studied to apply the definitions on it, too.

Example 3.21. There is one section for clarifications. In Figure (17), a
complete-bipartite-neutrosophic graph is illustrated. Some points are represented in
follow-up items as follows.

(#) For given two neutrosophic vertices, n and n’, there is either one path with length
one or one path with length two between them;

(it) in the setting of complete-bipartite, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate so as
dominating is different from k-number-dominating;

49/65

993

994

995

996

997

998

999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016



(7i7) all minimal k-number-dominating sets corresponded to k-number-dominating

(iv)

number are

{nla n2}17 {n17n3}17 {n4vn2}17

{TL4, n3}17 {Tll, ng,ns3, n4}1’2-

For given vertex n, if syn,son,...,sgn € E, then s1,89,..., sk

k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic

vertex n in V'\ S, there are at least a neutrosophic vertices s1, $2, ..., g in S such
that s, so,..., sk k-number-dominate n, then the set of neutrosophic vertices, S

is called k-number-dominating set. The minimum cardinality between all

k-number-dominating sets is called k-number-dominating number and it’s denoted
by N¥(CMC,, ,) =2k, k = 1,2; and corresponded to k-number-dominating sets

are

{711, 712}17 {711,713}17 {n4,n2}1,

1 1,2,
{n4an3} 7{”17”27”37”4} )
there are nine k-number-dominating sets

{nla nQ}lv {nla nS}lv {'I’L4,'I’L2}17
{na4, n3}17 {n1,n2,n3, 714}1’2, {n1,n2,n3}1,

{nla na, n4}17 {nly ns, n4}17 {n4) na, n3}17

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are five k-number-dominating sets

{nla n2}17 {nlan3}17 {’I’L47’I'L2}1,

{TL4, 'I'L3}17 {n17n27n37n4}1)27

corresponded to k-number-dominating number as if there’s one

k-number-dominating set corresponded to neutrosophic k-number-dominating

number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating

number are

{nla 712}17 {n17n3}1a {n4>n2}17

{TL4, n3}17 {n17n27n37n4}1)2~

For given vertex n, if syn, son,...,sgn € E, then s1,89,..., Sk

k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic

vertex n in V'\ S, there are at least a neutrosophic vertices s1, S2, ..., g in S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, S

is called k-number-dominating set. The minimum neutrosophic cardinality

between all k-number-dominating sets is called neutrosophic k-number-dominating
number and it’s denoted by MY (CMC,, »,) = 2.4, N2(CMC,, ,,) = 5.8; and

corresponded to k-number-dominating sets are

{n47n2}13 {n17n27n37n4}1’2'
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(0.5,0.2,0.3)
(0.4,0.2,0.3)
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Figure 17. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

Proposition 3.22. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph
where t > 3. Then

3 2%
k .
N(CMCy, oy 0,) = min g g oi(x;)
zj€{®1,T2,...,T25 }CV =11

where k= 1,2,...,min{|V4],|Val|,..., |V} 1046

Proof. Suppose CMCy, 5y, 0, : (V, E,0, 1) is a complete-t-partite-neutrosophic graph. 1o
Every vertex in a part is k-number-dominated by another vertex in another part. 1048
Assume same parity for same partition of vertex set which means V; has odd indexes 100
and Vj; has even indexes. In the setting of complete-t-partite, a vertex of dominating set 105
corresponded to dominating number dominates as if it doesn’t k-number-dominate so as 1
dominating is different from k-number-dominating. All minimal k-number-dominating s

sets corresponded to k-number-dominating number are 1053
{n17”2}1, {n17n4}1, {nl,%}ly R {n17n0(CMcgl,52,... ,Ut)(”(D(CMcgl,%,., ,Ut)—l)}l’
{n27n3}17 {nzms}l, {ng,m}l, s {n27no(CMc(,1,(,2,... ,r,t)—1(no(CMcr,1,,2,... ﬁt))}17
{n3,na}' {ns, ne}', {ns,ns}', ... {3, noMCoy oy o) (MOECMCy,y oy o)=1) )

1
{NOCMCy, 0y 0)) 1 NOCMC oy )} >

9

{n1,n3,n2, ﬂ4}1’2, oy An1, g, N, NO(CMCoy g, 0y) (TLO(CMCUI,%... m)_l)}m’
{n1,n3,n6,n8}"%,...,{n1,n3,n6, NO(CMCoy 0, ,Ut)(TlO(CMcgl,GQ,A.A ,Ut)71)}1’2,
{n1,n3,ns, n10}1’2, ooy {na, ns, ng, NO(CMCoy 0, ,{,t)(nO(CMcdl,,,z,... ,(,t)—1)}1’2,

A
1,2
{NOCMCy, vy 0))=3TNOCMC oy 5)—23TNO(CMC oy, g ove ) —1s NO(CM oy iy s ) S

9
1,2,...,min{|Vi|,|Val,...,| Vi
{nig 1, Mig2, Mg 3y - Mo min{ Vi || Val} Vil [Vel-onlVel},
For given vertex n, if s1n, son,...,sgn € E, then sq1, so, ..., sp k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V'\ S, there are at
least a neutrosophic vertices s1, So, ..., sk in S such that s1,s9,...,sg
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k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum neutrosophic cardinality between all
k-number-dominating sets is called neutrosophic k-number-dominating number and it’s
denoted by

3 2k
NI(CMCq, oy, 0,) = i Y>> o
n ( 01,02, 01) zje{rhg{??’m%}gv oo Ul(xj)
where = Lo, 1ININ 1 2y ¢| sy and corresponde to k-number-dominatin 1054
here k = 1,2,...,min{|[V1|, [V2|,..., [V4[}; and ponded to k-number-dominating
sets are 1055
Ny, M2y s N1, N4y s AN1,N65 55 \NLTMO(CMCyy 0. 0, )\MO(CMCy, 5oy 0, )—1 )
{n1,na}", {n1,na}t {ny,ne}ts o { (CMCayorgs o) MOCMCay oy o)—1)}
{Tl2,n3}1,{le,ns}l,{nz,n?}l,--~,{le’TlO(CMC,,l,Uz,...,(,t)—1(n0(czxfcal,(,2,,..,(,t))}lv
ng,Nay ,\N3,N6s s 1AN3, N85 5 -- -, N3, NO(CMCoyy .00.... .0, )\VO(CMCy, 5o.... .0,)—1 ,
{n3,na}", {na, ne}', {naz,ns}", ..., { (CMCayorge o) MOCMCry oy o)—1)}

1
{TLO(CMC(,LQ,...,at)—hTLO(CMCGI,,,z,._,(,t)} s

ey

{n1,n3, na, ”4}1’27 s {1, mg, ma, NO(CMCqy o0, ,Ut)(TIO(CMCgl,GQ,M ,Ut)—l)}m,
{n1,n3,n6, n8}1’2, ooy {na,ma3, ne, NO(CMCoy, g, or) (no(CMc(,l,”z,... ,{,t)—1)}1’2»
{n1,ng,ng,nuo}"?, .. {n1, ng, ns, no(CEMCy, oy ) (NOCMCy, oy o)=1)

.,
1,2
{NOCMCy, oy ) =3 TMOCMC g, oy ... ) =23 TNO(CMC o, g ove iy )—1s NO(CM oy oy s ) S

ey

{1, g2, iy, - Mo min{va | valy } 0oV Vb,
Thus
3 2k
NMCOMCy, 5y 0) = xje{m’;?’i“r.l,z%}gv;;ai(xj)
where k =1,2,...,min{|V1],|Val,...,|Vi|}. O 1056

Proposition 3.23. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph. s
Then k-number-dominating number isn’t equal to dominating number where k # 1. 1058

Proposition 3.24. Let NTG : (V, E,o,u) be a complete-t-partite-neutrosophic graph. ios
Then the number of k-number-dominating sets is multiplying 2!V 1Vil=2k by the 1060
summation of multiplying |Vi| choose k by |V;| choose k on i and j. 1061

Proposition 3.25. Let NTG : (V,E, o, u) be a complete-t-partite-neutrosophic graph. e

Then the number of k-number-dominating sets corresponded to k-number-dominating 1063
number is the summation of multiplying |V;| choose k by |V;| choose k on i and j. 1064
The clarifications about results are in progress as follows. A 1065

complete-t-partite-neutrosophic graph is related to previous result and it’s studied to 1066
apply the definitions on it. To make it more clear, next part gives one special case to 16
apply definitions and results on it. Some items are devised to make more sense about  1oes
new notions. A complete-t-partite-neutrosophic graph is related to previous result and 100

it’s studied to apply the definitions on it, too. 1070
Example 3.26. There is one section for clarifications. In Figure (18), a 1071
complete-t-partite-neutrosophic graph is illustrated. Some points are represented in 1072
follow-up items as follows. 1073
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(#)

(iv)

(vi)

For given two neutrosophic vertices, n and n’, there is either one path with length
one or one path with length two between them;

in the setting of complete-t-partite, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate so as
dominating is different from k-number-dominating;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{nla n2}17 {nla n3}17 {nh n5}17

{n47 n2}17 {n4) n3}17 {n47 n5}17

{711, N4, Na, 713}1’2, {nl,n4,n2,n5}1’2, {711, N4, N3, n5}1’2.
For given vertex n, if sin, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s, S, ..., sk in S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, .S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
by N¥(CMCy, oy... 5,) = 2k, k= 1,2; and corresponded to
k-number-dominating sets are

{n17n2}17{n15n3}17{n17n5}%

{77/4, 77/2}1, {n4) n3}17 {n47 77/5}17

1,2 1,2 1,2
{nlan4;n2;n3} 7{nl7n47n27n5} 7{n1an4an3an5} 3
there are eighteen k-number-dominating sets

{m,nz}l, {7117713}1, {n17n5}17

{?14,”2}1, {n4,n3}1, {n4,n5}1,

{nl,ng,ng,n4}1’2, {n1,n2,n3, n5}1’2, {nl,nz,n4,n5}1’2,

{n1,n2,n3}", {n1, n2,na}", {n1,na, s},

{nl,ng,m}l, {71177137715}1, {?14,7127713}1,

{71477127715}1, {n4,n3,n5}1, {nl,n2,n3,n4,n5}1’27
S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are nine k-number-dominating sets

{m, n2}1, {nh n3}1, {711,715}17

{na,n2}", {na,ns}', {na,ns}",

{n1,n4,n2, n:s}l’z, {n17n47n27n5}1’2, {n1,n4,n3, 715}1’27
corresponded to k-number-dominating number as if there’s one

k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all minimal k-number-dominating sets corresponded to k-number-dominating
number are
1 1 1
{nlanZ} 7{n11n3} 7{”17”5} B
1 1 1
{n4an2} ,{TL4,TL3} 7{7’L4,7’L5} )

{m, N4, N2, 713}1’2, {7117”47”27”5}1’2, {711, N4, N3, n5}1’2~
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,(0.4,0.2,0.8) . .
M2 : o n3(0.5,0.2,0.8)

?

(0.4,0.2,0.3) ,
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Figure 18. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

For given vertex n, if syn, son,...,sgn € E, then s1,89,..., Sk 1099
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside 100
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic = ua

vertex n in V'\ S, there are at least a neutrosophic vertices s1, $2, ..., S in S such e
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, S 1103
is called k-number-dominating set. The minimum neutrosophic cardinality 1104

between all k-number-dominating sets is called neutrosophic k-number-dominating 1105
number and it’s denoted by NN (CMCy, 5,.... 0,) = 2.4, N2(CMCy, 5,) =5.7; 1106
and corresponded to k-number-dominating sets are 1107

{”47712}1, {n4,n5}1, {nl,n4,n2,n5}1’2.

Proposition 3.27. Let NTG : (V,E, o, u) be a wheel-neutrosophic graph where c is the
center. Then

Ny(WHLy ,) = > ai(c).

i=1
O(WHLy ,,)
[——=]
2 .
N;WHL, ,,) = . min rov E E oi(z;).
TjE1T1,T25-.T O =V X
J L (WHQLl’az)J i=1 j=1

O(WHLY o,)

[ ———=] 3
NEWHL, ,,) = min Z Z oi(z;) + Z ai(c).
; =

ijE{whwz,m,wLO(WH2L1,(,2)J}§V = P

O(WHL 1 3 O(WHL1,5,)-1
Na ( log)— (WHL1,<72) = min }Z Z Ui(l'j)-
i=1

zje{@1,@2,  TOWHL; ,,)-13 SV =1
k=1,2,3,OWHL,,,)— 1.

Proof. Suppose WHL1 4, : (V,E,0, ) is a wheel-neutrosophic graph. The argument is
elementary. All vertices of a cycle

N1, M2, N3, s NMO(WHL1,6,)—3 MO(WHL1 5y)—2) "O(WHL1 5,)—15 101

join to one vertex, ¢ = nowHmr, ,,)- For every vertices, the minimum number of edges 10
amid them is either one or two because of center and the notion of neighbors. In the 1100

54/65



setting of wheel, a vertex of dominating set corresponded to dominating number 1110
dominates as if it doesn’t k-number-dominate so as dominating is different from ui
k-number-dominating. All minimal k-number-dominating sets corresponded to 12
k-number-dominating number are 113

{nownr, .} {n2,n4, .., nownr,.,,)-1(nowrL, ,,)-2) "%

{ns,ns, ... 7nO(WHLly,,Z)—2(nO(WHL1,(,2)—1)}1’27

{711’712,714, A ’nO(WHLl,a2)—1(nO(WHLL‘,z)_Q)}l’ZB,

{nl’ Tl3, n5’ T ’nO(WHLl,UQ)72(nO(WHLl,UQ)fl)}172l’37

{ni,n2,n3,- - yNO(WHLy ,5y)—3 MO(WHL1 5,)—2> n(’)(WHLL(,z)—1}O(WHL1’U2)71-
For given vertex n, if s1n, son,...,sgn € E, then sq, so, ..., s k-number-dominate n.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there are at
least a neutrosophic vertices s1, So, ..., Sk in S such that s1,s9,...,sg
k-number-dominate n, then the set of neutrosophic vertices, S is called
k-number-dominating set. The minimum neutrosophic cardinality between all
k-number-dominating sets is called neutrosophic k-number-dominating number and it’s
denoted by

3
Ny(WHLy6,) = oi(c).
=1
LO(WHZLLQ)J
N2WHL, ,,) = min Z Z oi(xj).
j=1

€T L1,T2,e. e & CV c
zj€{T1,22 -LLO(WH2L1),,2)J}_ i1

O(WHLY 4,)
3 [———2]

3
Z oi(7;) +Zaz‘(0)-

) 3 O(WHLy ,y)—1
NI N, ) RIS Sl SRt}
i=1

zje{m1,@2,  ToWHL; ,,)-13SV\{

N3WHL, ,,) = min

zj€{T1,T2,....T O(WHLLUQ)J}QV .

| — o2’ =1

2

j=1
k=1,2,3,0(WHL, ,,) — 1;

and corresponded to k-number-dominating sets are 1114

{nownr, .} {n2,n4, .., nownr,.,,)-1(nowrL, ,,)-2) "%

{ns,ns,... 7no(WHLl,az)—z(TLO(WHLMz)—1)}1’2,

{nlan2,n4, . ’nO(WHLLaQ)_l(nO(WHLLUz)—Q)}l’ZS,

{n1,m3,ms,.. ’nO(WHLl,UQ)*Z(HO(WHLLUQ)*1)}17273?

OWHL1 ,)—1
{ni,n2,n3, * ,NOWHL, ,,)~3: NOWHL, 4,)~2s ROWHL; ,,)—1} ( 1o2) =1,
Thus

Ny(WHLy,) =Y oi(c).
i=1

O(WHLY ,,)

| ———*]
N2WHL, ,,) = min z Z oi(xj).
j=1

i cv
zj€{z1,T2, ,JCL O(WHQLL(.,Z)J}, P}
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O(WHLY 55)

|2 3
N3 WHL, ,,) = min o> e+ o).
i j=1 i=1

z;€{Z1,%2,...T O(WHLy ,,) ICV
J L ( 5 1, Z)J i=1

3 OWHL1,4,)—1

./\/}?(WHLLUz)_l WHL: 5,) = min oi(zs).
( L 2) ij{II:zZa'~-7wO(WHLLO.2)—1}gv\{c}; ng ( j)

k=1,2,3,0(WHL, ,,) — 1.

Proposition 3.28. Let NTG : (V,E,o,pu) be a wheel-neutrosophic graph. Then
k-number-dominating number isn’t equal to dominating number where k > 1.

Proposition 3.29. Let NTG : (V,E,o, ) be a wheel-partite-neutrosophic graph. Then
the number of k-number-dominating sets corresponded to k-number-dominating number
is one where k = 1.

Proposition 3.30. Let NTG : (V, E, o0, u) be a wheel-partite-neutrosophic graph. Then
the number of k-number-dominating sets corresponded to k-number-dominating number

is one where k = O(WHL, ,,) — 1.

The clarifications about results are in progress as follows. A wheel-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it. To

make it more clear, next part gives one special case to apply definitions and results on it.

Some items are devised to make more sense about new notions. A wheel-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it, too.

Example 3.31. There is one section for clarifications. In Figure (19), a
wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items
as follows.

(#) For given two neutrosophic vertices, s and n, there’s only one edge between them;

(it) in the setting of wheel, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t k-number-dominate so as dominating is different
from k-number-dominating;

(#4i) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n1}17 {n27 ’I’L4}1’2, {713, 715}1’2,

{TLQ, Ny, n1}1,2,3, {TLS’ ns, n1}1,2,3, {ng, N3, N4, n5}1,2,3,4'

For given vertex n, if syn, son,...,sgn € E, then s1,89,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices s1, $2, ..., g in S such
that sq, so,..., s, k-number-dominate n, then the set of neutrosophic vertices, .S
is called k-number-dominating set. The minimum cardinality between all
k-number-dominating sets is called k-number-dominating number and it’s denoted
by N¥(WHL,,,) =k, k=1,2,3,4; and corresponded to k-number-dominating
sets are

{n1}1, {na, n4}1’2, {na, n5}1’27

{ng, N4, 711}1’2’37 {n?n ns, n1}1’2*3, {Tl27 n3, ng, n5}1’2’3’4;
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(iv) there are twenty k-number-dominating sets

{n}', {n1,na}t, {na, s}t

{ni,na}', {n1,ns}", {na, n3}',

{na, na}'?, {no, s}, {nz, na}',

{ng,n5}1’2, {n4,n5}1, {n1,n2, n3}1’2,
{n1,m2,n4}1*% {n1,na, ns 102, {na, nz, na} 2,
{’I’L27’I’L3,’I’L5}1’2, {7137”47715}1’2, {n17n2,n3,n4}1’2’3,

{nlv na2,ns, n5}1)2737 {n27 n3, N4, 'I’L5}1’273’4;

So as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

(v) there are six k-number-dominating sets

{n1}17 {’I’LQ,’I’L4}172, {TL3, TL5}1’2,

{n27 Ny, n1}1,2737 {nSa ns, n1}1,2737 {n21 n3,n4, 7’L5}1’2’3’4;

corresponded to k-number-dominating number as if there’s one
k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

(vi) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n1}17 {n27 TL4}1’2, {77'33 77'5}1’27

{ng, N4, 711}1’2’37 {n3, ns, n1}1’2*3, {n2, ns,ng, n5}1’2’3’4.

For given vertex n, if sin, son,...,sgn € E, then s1,s9,..., Sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V'\ S, there are at least a neutrosophic vertices sy, S, ..., sk in S such
that s1, sg, ..., s k-number-dominate n, then the set of neutrosophic vertices, S is
called k-number-dominating set. The minimum neutrosophic cardinality between
all k-number-dominating sets is called neutrosophic k-number-dominating number
and it’s denoted by N} (WHL1 ,,) = 1.9 N2(WHL1 5,) =24, N2(WHL1 ,,) =
4.3, NA(WHL, ,,) = 5.3; and corresponded to k-number-dominating sets are

()Y, {no, na} V2, {ng, ma, na Y123,

{n27 n3,ng, n5}172’314'

4 Applications in Time Table and Scheduling

In this section, two applications for time table and scheduling are provided where the
models are either complete models which mean complete connections are formed as
individual and family of complete models with common neutrosophic vertex set or
quasi-complete models which mean quasi-complete connections are formed as individual
and family of quasi-complete models with common neutrosophic vertex set.

Designing the programs to achieve some goals is general approach to apply on some
issues to function properly. Separation has key role in the context of this style.
Separating the duration of work which are consecutive, is the matter and it has
importance to avoid mixing up.
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ny(0.5,0.2,0.8)

(0.3,0.2,0.3) (0.3,0.2,0.3)

14(0.3,0.4,0.3)
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Figure 19. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number.

Step 1. (Definition) Time table is an approach to get some attributes to do the u7s
work fast and proper. The style of scheduling implies special attention to the 1176
tasks which are consecutive. 177

Step 2. (Issue) Scheduling of program has faced with difficulties to differ amid s
consecutive sections. Beyond that, sometimes sections are not the same. 1179

Step 3. (Model) The situation is designed as a model. The model uses data to assign uso
every section and to assign to relation amid sections, three numbers belong unit ua

interval to state indeterminacy, possibilities and determinacy. There’s one 1182
restriction in that, the numbers amid two sections are at least the number of the 113
relations amid them. Table (1), clarifies about the assigned numbers to these 1184
situations.

Table 1. Scheduling concerns its Subjects and its Connections as a neutrosophic graph
in a Model.

Sections of NT'G ni Ng- - - ns
Values (0.7,0.9,0.3) (0.4,0.2,0.8)--- (0.4,0.2,0.8)
Connections of NTG | Eq FEs--- FEg
Values (0.4,0.2,0.3)  (0.5,0.2,0.3)---  (0.3,0.2,0.3)
1185
4.1 Case 1: Complete-t-partite Model alongside its 186
k-number-dominating number and its neutrosophic 1187
k-number-dominating number 1188
Step 4. (Solution) The neutrosophic graph alongside its k-number-dominating 1189

number and its neutrosophic k-number-dominating number as model, propose to 119
use specific number. Every subject has connection with some subjects. Thus the una
connection is applied as possible and the model demonstrates quasi-full 1102
connections as quasi-possible. Using the notion of strong on the connection amid 110
subjects, causes the importance of subject goes in the highest level such that the 11
value amid two consecutive subjects, is determined by those subjects. If the 1195
configuration is star, the number is different. Also, it holds for other types such 119
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n4(0.3,0.4,0.3)

Figure 20. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number

that complete, wheel, path, and cycle. The collection of situations is another 1107
application of its k-number-dominating number and its neutrosophic 1108
k-number-dominating number when the notion of family is applied in the way that 11
all members of family are from same classes of neutrosophic graphs. As follows, 1200
there are five subjects which are represented as Figure (20). This model is strong 1o
and even more it’s quasi-complete. And the study proposes using specific number 1202
which is called its k-number-dominating number and its neutrosophic 1203
k-number-dominating number. There are also some analyses on other numbers in 1204
the way that, the clarification is gained about being special number or not. Also, 12s

in the last part, there is one neutrosophic number to assign to this model and 1206
situation to compare them with same situations to get more precise. Consider 1207
Figure (20). In Figure (20), an complete-t-partite-neutrosophic graph is 1208
illustrated. Some points are represented in follow-up items as follows. 1200

(i) For given two neutrosophic vertices, n and n’, there is either one path with 1210
length one or one path with length two between them; 111

(#¢) in the setting of complete-t-partite, a vertex of dominating set corresponded 112
to dominating number dominates as if it doesn’t k-number-dominate so as 123
dominating is different from k-number-dominating; 1214

(797) all minimal k-number-dominating sets corresponded to k-number-dominating s
number are 1216

{nlanQ}ly {nlan3}17 {nla n5}17
{TL4,’I’L2}1, {TL4,7’L3}1, {'I’L4, n5}17

{n17n47n27n3}1727 {n17n47n27n5}1)23 {n17n47n37n5}172'

For given vertex n, if s1n, son,...,sgn € E, then s1,89,..., sk 1217
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex 1218
alongside triple pair of its values is called neutrosophic vertex.]. If for every 10
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices 1220
$1,82,...,8k in S such that sy, ss, ..., s; k-number-dominate n, then the set 1x
of neutrosophic vertices, S is called k-number-dominating set. The minimum 12
cardinality between all k-number-dominating sets is called 1223
k-number-dominating number and it’s denoted by 1224
NE(CMCy, oy... 5,) =2k, k =1,2; and corresponded to 1225
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k-number-dominating sets are

{nlvnQ}la {n17n3}17 {nlanf)}lv
{TL4,TL2}1, {n4an3}1) {n4a n5}17

1,2 1,2 1,2,
{nlan4an25n3} 7{”17”47”27”5} ,{nl,n4,n3,n5} 3
(iv) there are eighteen k-number-dominating sets

{n1;n2}17 {n17n3}1, {ﬂlyﬂs}l’

{na,no}", {na, ns}', {na, ns}",

{n1,n2,n3,n4}"% {n1,n2,n3,n5}"%, {n1, na, ny, ns }%,

{nl,nz,%}l, {Tll,nQ,M}l, {nl,n%”s}la

{n1,ns,n4}", {n1,n3,n5}", {n4,na,ns}",

{n4,n2,n5}1, {7147”37”5}1, {n17n2,n37n4,n5}1’2,
S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

(v) there are nine k-number-dominating sets

{n17n2}1, {nl,n3}1, {n1, 715}17

{na,n2}', {na,ng}', {na,ns}",

{n1,n4,n2,n3}"%, {n1, na, ng,n5 3%, {na, na, g, ms %,
corresponded to k-number-dominating number as if there’s one

k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

(vi) all minimal k-number-dominating sets corresponded to k-number-dominating
number are

{n17n2}13 {n17n3}17 {TLl,TL5}1,
{n47n2}17 {n4an3}17 {n4a n5}17

1,2 1,2 1,2
) 5 ) ) ) ) .
{nl n4,n2,n3} 7{711,714,712,7%} {nl g, M3 ns}

For given vertex n, if sin, son,...,syn € E, then sq,82,..., 8k
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least a neutrosophic vertices
S1,82,...,8k in S such that s, ss,..., sk k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by
NYCMCy, 59, 0,) = 2.4, N2(CMC,, »,) = 5.7; and corresponded to
k-number-dominating sets are

{n47 n2}17 {n’47n5}17 {77‘17”47’”‘27”5}112'

4.2 Case 2: Complete Model alongside its Neutrosophic
Graph in the Viewpoint of its k-number-dominating
number and its neutrosophic k-number-dominating number

Step 4. (Solution) The neutrosophic graph alongside its k-number-dominating
number and its neutrosophic k-number-dominating number as model, propose to
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)
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Figure 21. A Neutrosophic Graph in the Viewpoint of its k-number-dominating number
and its neutrosophic k-number-dominating number

use specific number. Every subject has connection with every given subject in
deemed way. Thus the connection applied as possible and the model demonstrates
full connections as possible between parts but with different view where symmetry
amid vertices and edges are the matters. Using the notion of strong on the
connection amid subjects, causes the importance of subject goes in the highest
level such that the value amid two consecutive subjects, is determined by those
subjects. If the configuration is complete multipartite, the number is different.
Also, it holds for other types such that star, wheel, path, and cycle. The collection
of situations is another application of its k-number-dominating number and its
neutrosophic k-number-dominating number when the notion of family is applied
in the way that all members of family are from same classes of neutrosophic
graphs. As follows, there are four subjects which are represented in the formation
of one model as Figure (21). This model is neutrosophic strong as individual and
even more it’s complete. And the study proposes using specific number which is
called its k-number-dominating number and its neutrosophic
k-number-dominating number for this model. There are also some analyses on
other numbers in the way that, the clarification is gained about being special
number or not. Also, in the last part, there is one neutrosophic number to assign
to these models as individual. A model as a collection of situations to compare
them with another model as a collection of situations to get more precise.
Consider Figure (21). There is one section for clarifications.

(1) For given neutrosophic vertex, s, there’s an edge with other vertices;

(#4) in the setting of complete, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t k-number-dominate so as
dominating is different from k-number-dominating. Dominating number and
k-number-dominating number are the same if k = 1;

(#9t) all k-number-dominating sets corresponded to k-number-dominating number
are

{nl}lv{n2}17{n3}17
{n4}1»{n1’n2}2’{n1an3}2’
{nl,n4}2,{n2,n3}27{712,”4}27
{ng,n4}2,{nl,ng,n3}3,{n1,n2,n4}3,
{na,n3,n4}>, {n1, 2,3, 14 }*.

For given vertex n, if sin, son,...,sgn € E, then s1,82,..., Sk

k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
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neutrosophic vertex n in V'\ S, there are at least neutrosophic vertices
$1,82,...,8% in S such that sq, ss, ..., sy k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
cardinality between all k-number-dominating sets is called
k-number-dominating number and it’s denoted by

NFCMT,) =k, k=1,2,...,0(CMT,); and corresponded to

k-number-dominating sets are

{1}, {n2}', {ns}’,

{n4}1, {nla n2}2’ {nla n3}2a
{n1,n4}?, {n2,n3}>, {na, na}?,
{ns,na}?, {n1,n2,n3}>, {n1,na, na}®,

{7’1,2,713,714}37 {711,712,713,714}4;

(iv) there are some k-number-dominating sets

(v)

N U e R O

{n4}1,2,3,47 {”17 TL2}2"3’4, {nh n3}2,3747

{n17 ’I’L4}2’3’4, {n2’ n3}2,3,4, {n2’ n4}2,3,47

{n3,na}>>* {n1, n2, s}, {ng, ng, na 34,

{nQa ns, 77,4}3’4, {7?,17 n2,ng, 7?,4}4-
so as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-dominating number so as neutrosophic cardinality is characteristic;

there are some k-number-dominating sets

{nl}lv {n2}17 {n3}17

{n4}1» {77,1, ’17,2}2, {77,1, TL3}2,

{nl,n4}2, {na, 713}27 {na, n4}2,

{n3,na}? {n1,n2,n3}°, {n1,n2,14}>,

{n2,n3,n4}°, {n1,n9,n3,n4}*,
corresponded to k-number-dominating number as if there’s one

k-number-dominating set corresponded to neutrosophic k-number-dominating
number so as neutrosophic cardinality is the determiner;

all k-number-dominating sets corresponded to k-number-dominating number
are

{”1}1»{712}1,{”3}1,

{na}' {n1,n2}?, {n1,ns}?,
{n1,na}?, {n2,n3}% {na, na}?,
{ns,na}?, {n1,n2,n3}?, {n1,na, na}®,

{n27n37n4}37 {nlan23n3an4}4'

For given vertex n, if sin, son,...,sgn € E, then s1,89,..., sk
k-number-dominate n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V' \ S, there are at least neutrosophic vertices

81, 82,...,8k in S such that sy, ss, ..., sx k-number-dominate n, then the set
of neutrosophic vertices, S is called k-number-dominating set. The minimum
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neutrosophic cardinality between all k-number-dominating sets is called
neutrosophic k-number-dominating number and it’s denoted by
NE(CMT,) =0.9,2.32,3.93,5.9%; and corresponded to

k-number-dominating sets are

{n4}1, {n4, n3}2, {714, ns, n1}37

{711,712,713,“4}4'

5 Open Problems

In this section, some questions and problems are proposed to give some avenues to
pursue this study. The structures of the definitions and results give some ideas to make
new settings which are eligible to extend and to create new study.

Notion concerning its k-number-dominating number and its neutrosophic
k-number-dominating number are defined in neutrosophic graphs. Thus,

Question 5.1. Is it possible to use other types of its k-number-dominating number and
its neutrosophic k-number-dominating number?

Question 5.2. Are existed some connections amid different types of its
k-number-dominating number and its neutrosophic k-number-dominating number in
neutrosophic graphs?

Question 5.3. Is it possible to construct some classes of neutrosophic graphs which
have “nice” behavior?

Question 5.4. Which mathematical notions do make an independent study to apply
these types in neutrosophic graphs?

Problem 5.5. Which parameters are related to this parameter?

Problem 5.6. Which approaches do work to construct applications to create
independent study?

Problem 5.7. Which approaches do work to construct definitions which use all
definitions and the relations amid them instead of separate definitions to create
independent study?

6 Conclusion and Closing Remarks

In this section, concluding remarks and closing remarks are represented. The drawbacks

of this article are illustrated. Some benefits and advantages of this study are highlighted.

This study uses two definitions concerning k-number-dominating number and
neutrosophic k-number-dominating number arising from k-number-dominated vertices
in neutrosophic graphs assigned to neutrosophic graphs. Minimum number of
k-number-dominated vertices, is a number which is representative based on those
vertices. Minimum neutrosophic number of k-number-dominated vertices corresponded
to k-number-dominating set is called neutrosophic k-number-dominating number. The
connections of vertices which aren’t clarified by minimum number of edges amid them
differ them from each other and put them in different categories to represent a number
which is called k-number-dominating number and neutrosophic k-number-dominating
number arising from k-number-dominated vertices in neutrosophic graphs assigned to
neutrosophic graphs. Further studies could be about changes in the settings to compare
these notions amid different settings of neutrosophic graphs theory. One way is finding
some relations amid all definitions of notions to make sensible definitions. In Table (2),
some limitations and advantages of this study are pointed out.
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Table 2. A Brief Overview about Advantages and Limitations of this Study

Advantages

Limitations

2. Neutrosophic k-number-dominating Number of Model

4. k-number-dominated Vertices amid all Vertices

1. k-number-dominating Number of Model

3. Minimal k-number-dominating Sets

5. Acting on All Vertices

1. Connections amid Classes

2.

3. Same Models in Family

Study on Families
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