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Abstract

New setting is introduced to study k-number-resolving number and neutrosophic
k-number-resolving number arising from k-number-resolved vertices in neutrosophic
graphs assigned to neutrosophic graphs. Minimum number of k-number-resolved
vertices, is a number which is representative based on those vertices. Minimum
neutrosophic number of k-number-resolved vertices corresponded to k-number-resolving
set is called neutrosophic k-number-resolving number. Forming sets from
k-number-resolved vertices to figure out different types of number of vertices in the sets
from k-number-resolved 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-resolving number and neutrosophic k-number-resolving
number arising from k-number-resolved 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-resolved 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 NTG : (V, E, 0, 1) be a neutrosophic graph. Then for given vertices n and
n' if d(s1,n) # d(s1,n'), (827 n) # d(sa,n'),...,d(sk,n) # d(sg,n'), then s1,89,..., 8k
k-number-resolve n and n’. Let S be a set of neutrosophlc vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. If for every neutrosophic vertices
nand n’ in V '\ S, there are at least neutrosophic vertices sy, so, ..., sk in S such that
81,82, . ..,8, k-number-resolve n and n’, then the set of neutrosophic vertices, S is
called k-number-resolving set. The minimum cardinality between all k-number-resolving
sets is called k-number-resolving number and it’s denoted by N*(NTG); for given
vertices n and n’ if d(s1,n) # d(s1,n'),d(s2,n) # d(sa,n'),...,d(sk,n) # d(sk,n’), then
$1,82,...,8k k-number-resolve n and n’. Let S be a set of neutrosophlc vertices [a
vertex alongside triple pair of its values is called neutrosophic vertex.|. If for every
neutrosophic vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called neutrosophic k-number-resolving set. The minimum
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving 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,
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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-resolving number,” and “Setting of neutrosophic
k-number-resolving number,” for introduced results and used classes. This approach
facilitates identifying sets which form k-number-resolving number and neutrosophic
k-number-resolving number arising from k-number-resolved 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-resolved vertices and neutrosophic
cardinality of set of k-number-resolved vertices corresponded to k-number-resolving set
have eligibility to define k-number-resolving number and neutrosophic
k-number-resolving number but different types of set of k-number-resolved vertices to
define k-number-resolving sets. Some results get more frameworks and more
perspectives about these definitions. The way in that, different types of set of
k-number-resolved 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-resolving 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-resolving Number, Neutrosophic k-number-resolving Number,
Classes of Neutrosophic Graphs
AMS Subject Classification: 05C17, 05C22, 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. [18]
by Shannon and Atanassov (1994), a unifying field in logics neutrosophy: neutrosophic
probability, set and logic, rehoboth in Ref. [19] 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. [17] 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), error-correcting codes from
k-resolving sets in Ref. [1] by R.F. Bold, and I.G. Yero (2016), restrained 2-resolving
dominating sets in the join, corona and lexicographic product of two graphs in Ref. [7]
by .M. Cabaro, and H. Rara (2022), restrained 2-resolving sets in the join, corona and
lexicographic product of two graphs in Ref. [8] by J.M. Cabaro, and H. Rara (2022), on
2-resolving dominating sets in the join, corona and lexicographic product of two graphs
in Ref. [9] by J.M. Cabaro, and H. Rara (2022), on 2-resolving sets in the join and
corona of graphs in Ref. [10] by J.M. Cabaro, and H. Rara (2021), 2-metric dimension
of cartesian product of graphs in Ref. [11] by K.N. Geetha, and B. Sooryanarayana
(2017), on 2-metric resolvability in rotationally-symmetric graphs in Ref. [16] by B.
Humera et al. (2021), the distance 2-resolving domination number of graphs in

Ref. [21] by D.A.R. Wardani et al. (2021), three types of neutrosophic alliances based
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on connectedness and (strong) edges in Ref. [15] by Henry Garrett (2022), properties of
SuperHyperGraph and neutrosophic SuperHyperGraph in Ref. [14] by Henry Garrett
(2022), are studied. Also, some studies and researches about neutrosophic graphs, are
proposed as books in Ref. [12] by Henry Garrett (2022) which is indexed by Google
Scholar and has more than 300 readers in Scribd; in Ref. [13] by Henry Garrett (2022)
which is indexed by Google Scholar and has more than 1000 readers in Scribd.

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-resolving number”, “neutrosophic k-number-resolving 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-resolving number and neutrosophic k-number-resolving number
arising from k-number-resolved vertices in neutrosophic graphs assigned to neutrosophic
graphs. Thus they’re used to define new ideas which conclude to the structure of
k-number-resolving number and neutrosophic k-number-resolving number arising from
k-number-resolved vertices in neutrosophic graphs assigned to neutrosophic graphs. The
concept of having smallest number of k-number-resolved vertices in the terms of crisp
setting and in the terms of neutrosophic setting inspires us to study the behavior of all
k-number-resolved vertices in the way that, some types of numbers, k-number-resolving
number and neutrosophic k-number-resolving number arising from k-number-resolved
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-resolving number and neutrosophic k-number-resolving number arising from
k-number-resolved 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-resolved 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-resolving number and neutrosophic
k-number-resolving number arising from k-number-resolved vertices in neutrosophic
graphs assigned to neutrosophic graphs, are elicited. Some classes of neutrosophic
graphs are studied in the terms of k-number-resolving number and neutrosophic
k-number-resolving number arising from k-number-resolved vertices in neutrosophic
graphs assigned to neutrosophic graphs, in section “Setting of k-number-resolving
number,” as individuals. In section “Setting of k-number-resolving number,”
k-number-resolving 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-resolving number,” and “Setting of neutrosophic
k-number-resolving number,” for introduced results and used classes. In section

3/66

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73



“Applications in Time Table and Scheduling”, two applications are posed for
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 F is a subset of V x V (F
is a set of 2-subsets of V') where V is called vertex set and E 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,o0 = (01,02,03), it = (u1, 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).

: o is called neutrosophic vertex set.
: p is called neutrosophic edge set.

: |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
On(NTG).

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

(Vi) 1 D ecr 2?21 i(e) is called neutrosophic size of NTG and it’s denoted by
So(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

() : a sequence of consecutive vertices P : xq, 1, ,To(NTq) is called path where
rixiy1 €F, 1=0,1,--- ,O(NTG) -1

(ii) : strength of path P: xg, 71, - ,2oNnTq) 18 /\i:0,~~ O(NTG)-1 w(xiziv);

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

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

P:xg,z1, - ,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-resolving numbers). 192

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

5/66



(i) for given vertices n and n’ if

(51’ )#d(slv ) (525 )#d(s% )" (Sk’ )#d(ska )7

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic
vertices s1, 82, ..., 8k in S such that s1, s9, ..., s; k-number-resolve n and n’, then
the set of neutrosophic vertices, S' is called k-number-resolving set. The
minimum cardinality between all k-number-resolving sets is called
k-number-resolving number and it’s denoted by N*(NTG);

(i1) for given vertices n and n' if

(51’ )#d(slv ) (527 )#d(s% )" (Sk’ )#d(ska )7

then s1, sg, ..., sk k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices si, 82, ...,S, in S such that sy, so, ..., sy k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called neutrosophic k-number-resolving
set. The minimum neutrosophic cardinality between all k-number-resolving sets is
called neutrosophic k-number-resolving number and it’s denoted by

NE(NTG).

For convenient usages, the word neutrosophic which is used in previous definition,
won’t be used, usually.

Proposition 1.9. Let NTG : (V,E, o, u) be a neutrosophic graph. Then
k-number-resolving number is greater than k.

Proof. Let NTG : (V, E,o0,u) be a neutrosophic graph. Then for given vertices n and
n' if

(81, )#d(slﬁ ) (825 ) #d(s% )" (Skﬁ )#d(slw )7
then s1, S2, ..., S k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,832,...,5, in S such that sq, sa, ..., s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum cardinality

between all k-number-resolving sets is called k-number-resolving number and it’s
denoted by N*(NTGQG); thus N*(NTG) > k. O

Proposition 1.10. Let NTG : (V,E, o, u) be a neutrosophic graph. If |S| =k, then
k-number-resolving number is k.

Proof. Let NTG : (V, E, o, ) be a neutrosophic graph. Then for given vertices n and
n' if

(81, ) 75 d(slv ) (82’ ) 7& d(827 )a' (skv ) 7& d(5k7 )7
then s1, S, ..., S k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,89,...,5, in S such that sq, sa, ..., s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum cardinality
between all k-number-resolving sets is called k-number-resolving number and it’s
denoted by N*(NTG); thus N*(NTG) > k and by Proposition (1.9). By |S| = k and
NE(NTG) > k, N¥(NTG) = k. O
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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 1.11. In Figure (1), a complete-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(i)
(i)

(iii)

(iv)

(vi)

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

in the setting of complete, a vertex of resolving set corresponded to resolving
number resolves as if it doesn’t k-number-resolve so as resolving is different from
k-number-resolving. Resolving number and k-number-resolving number are the
same if k = 1;

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

{nlan27n3}37 {n13n27n4}3) {nlan3an4}3-
For given vertices n and n’ if
(51’ ) 7é d(817 ) (525 ) 7& d(SQa )a- (Sk’ ) 7é d(ska )7

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, 82, ..., 8k in S such that sq, so, ..., si k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving
number and it’s denoted by N*(NTG) = k, k = O(NTG) — 1; and corresponded
to k-number-resolving sets are

3 3 3.
{n17n27n3} a{n17n27n4} 7{”17”37“4} 3
there are four k-number-resolving sets

{n17n2; n3}37 {n17n27n4}37 {nl,nB,n4}37

{nla n2,ns, n4}47

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

there are three k-number-resolving sets
3 3 3
{n1,n2,m3}°, {n1,n2, na}”, {n1,n3,n4}”,

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

all k-number-resolving sets corresponded to k-number-resolving number are
3 3 3
{n1,m2,n3}°, {n1, na, nat”, {n1,n3, na}”.
For given vertices n and n’ if

(51’ )#d(slv ) (525 )#d(s% )" (Sk’ )#d(ska )7
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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 1. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving number.

then s1, sg,...,sr k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic
vertices si, 82, ...,S, in S such that sy, so, ..., sy k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

NF(NTG) =3.9, k= O(NTG) — 1; and corresponded to k-number-resolving sets
are

{7117”37714}3-

2 Setting of k-number-resolving number

In this section, I provide some results in the setting of k-number-resolving 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¥CMT,) =k, k=O(CMT,) —1.

Thus,
N(D(CMTU)—I(CMTU) =0(CMT,) - 1.

Proof. Suppose CMT, : (V, E, o0, 1) 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
resolving set corresponded to resolving number resolves as if it doesn’t k-number-resolve
so as resolving is different from k-number-resolving. Resolving number and
k-number-resolving number are the same if £ = 1. All minimal k-number-resolving sets
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corresponded to k-number-resolving number are

{n2,n3,n4, ..., no(CMT,)—2: NO(CMT,)~1, POCMT,) }+
{Th, n3, N4, - .-, NOCMT,)—2TMO(CMT,)—15 nO(CMTU)}7
{n17 N2, N4, -, NOCMT,)—2TMO(CMT)—15 nO(CMTU)}a
{nh n2, N3, ..., NOCMT,)-3"MO(CMT)—15 nO(CMTa)}v
{n1,n2,n3,-~-,n0(CMT -3, o(CMT,)-2,NO(CMT, )}
{n17n27n37-~-anO(CMT )3, o(CMT,)—-2O(CMT, 1)

For given vertices n and n’ if

(515 )#d(slv ) (SQ, )#d(s% )v' (Sk’ )#d(skv )7

then s1, 8, ..., S k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8k in S such that s1, so, ..., s k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum cardinality
between all k-number-resolving sets is called k-number-resolving number and it’s
denoted by

N¥COMT,) =k, k=0O(CMT,) —

Thus,
NOCMT) =L (OMT,) = O(CMT,) —

and corresponded to k-number-resolving sets are

{n2,n3,n4, ... yRO(CMT )2 TMO(CMT)—1>5 nO(CMTa)}a
{n1,m3, M4, - NO(CMT L) —25 PO(CMT, )~ 1, RO(CMT,) } 5
{n1,n2,n4, ..., nOCMT, ) =2, "O(CMT, ) =1, NOCMT,) }»
{n1,n2,n3, ..., no(EMT,)-3, PO(CMT,)~1, MOCMT,) }+
{nlan2an3a-~-anO(CMT =3, o(CcMT,)-2,NO(CMT, )}
{n17n27n3a-~-anO(CMT -3, o(CMT,)-2NO(CMT, 1}

NECMT,) =k, k=0O(CMT,)—1.

Thus,
NOCMT)=L(OMT,) = O(CMT,) —

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

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

O(CMT,) —

Proposition 2.4. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then the
number of k-number-resolving sets is O(CMT,).
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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)
(i)

(iid)

(vi)

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

in the setting of complete, a vertex of resolving set corresponded to resolving
number resolves as if it doesn’t k-number-resolve so as resolving is different from
k-number-resolving. Resolving number and k-number-resolving number are the
same if k = 1;

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

{n17n27n3}37 {n17n27n4}37 {nlanSan4}3-

For given vertices n and n’ if
d(s1,n) # d(s1,n'),d(s2,n) # d(s2,n’),...,d(sk,n) # d(sg,n'),

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, Sa, ..., Sk in S such that s1, sa, ..., s; k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving
number and it’s denoted by N*(CMT,) =k, k= O(CMT,) — 1; and
corresponded to k-number-resolving sets are

3 3 3,
{TLl,TLQ,TLg} v{n17n27n4} v{nlan3an4} )
there are four k-number-resolving sets

{n17n2; n3}37 {n17n2an4}37 {n17n37n4}3a

{n17n27n37 n4}47

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

there are three k-number-resolving sets
3 3 3
{TLl,TLQ,TLg} v{n17n27n4} v{nlan3an4} )

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

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

{n17n27n3}’37 {nl,n2,7’l4}3, {nl,n3,n4}3.
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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-resolving number
and its neutrosophic k-number-resolving number.

For given vertices n and n’ if

(51’ )#d(slv ) (525 )#d(s% )" (Sk’ )#d(ska )7

then s, s9,. .., k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, S2,..., 8k in S such that s1, so, ..., s k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

NFCMT,) =39, k=0O(CMT,) — 1; and corresponded to k-number-resolving
sets are

{nlan3an4}3-

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
N¥(PTH) =k, k=1,2,3,...,O(PTH).

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 resolving set
corresponded to resolving number resolves as if it doesn’t k-number-resolve in the
setting of resolving. All minimal k-number-resolving sets corresponded to
k-number-resolving number are

{m}' {nowprm ' {ni,n;}?,
( )
{nivnj?nk}37 {ni7nj7nk’ nT}4’ {ni’ g, ’I’Lk,?’br7ns}5,
o

O(PTH
{nhnj?nkanrvnsa"'vnt} ( )

For given vertices n and n’ if

(81, )#d(sh ) (827 )#d(s% ),- (skv )#d(skv )7

then s1,s2, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
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$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum cardinality
between all k-number-resolving sets is called k-number-resolving number and it’s
denoted by

NK(PTH) =k, k=1,2,3,...,0(PTH);

and corresponded to k-number-resolving sets are

{ni}' {noprm ', {nin; )2,
{ni7nj7nk}37 {ni7nj7nk7 n?"}4a {nia g, nkvnT7ns}5a

ey

{nianjvnka NpyMNgye 7nt}O(PTH)'
Thus
N¥(PTH) =k, k=1,2,3,...,O0(PTH).

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-resolving sets corresponded to k-number-resolving
number.

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

Proposition 2.9. Let NTG : (V,E, o, 1) be a path-neutrosophic graph. If at least one
leaf doesn’t belong k-number-resolving sets corresponded to k-number-resolving number,
then k is equal to O(PTH) choose k where k # 1.

Example 2.10. 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.

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

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

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

{n1}17 {”5}17 {”z‘,nj}Z,

{ni7 ny, nk}37 {TLi, Ty, Nk, nT}4a {nia N, N, N,y ns}5~
For given vertices n and n’ if
d(Sl,TL) # d(slvn/)7d(527n) 7é d(527n/)7 cee 7d(sk7n) 7£ d(sk’an/)a

then s1, s9,. .., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum cardinality between all
k-number-resolving sets is called k-number-resolving number and it’s denoted
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(iv)

by N¥(PTH) =k, k=1,2,3,...,O(PTH); and corresponded to

k-number-resolving sets are

{n1}17 {n5}1’ {nivnj}Qa

3 4 5.
{nivnjank} 7{nivnj7nkan’r} 7{nianj7nk7nrvns} )
there are some k-number-resolving sets

1 1 2
{ra}’, {ns}" {ni,n;}°,
3 4 5
{nivnj»nk} v{nivnj»nka nr} 3 {nia njankvnrvns} )
S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-resolving number so as neutrosophic cardinality is characteristic;

there are some k-number-resolving sets

{n}' {ns )t {n g},
{ni7 ny, nk}?)v {ni7 Ty, Nk, nT}4a {nia N, N, Ny ns}5a
corresponded to k-number-resolving number as if there’s one

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

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

{n1}17 {n5}1’ {nivnj}2a

{niv nja nk}3v {TLZ', nj7 Nk, n'r}4a {nia nja Ny Ny ns}5~
For given vertices n and n’ if
d(s1,n) # d(s1,n),d(s2,n) # d(sa,n’),...,d(sg,n) # d(sk,n’),

then s1, s9, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, So,..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum neutrosophic cardinality between all
k-number-resolving sets is called neutrosophic k-number-resolving number
and it’s denoted by N'(PTH) = 1.2, N3(PTH) = 1.9, N3(PTH) =

3.1, NY(PTH) = 4.5,N>(PTH) = 6.3; and corresponded to

k-number-resolving sets are

{n5}1, {7137”4}2, {nsvns}z,

{7137”4,”5}3, {7137”47”57”1}4, {n17n27n37n4,n5}5.

(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 resolving set corresponded to resolving
number resolves as if it doesn’t k-number-resolve in the setting of resolving;

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

{nl}la {77/6}1, {nivnj}27
{nianjvnk}?)a {nianjvnkvn'r’}47 {nivnjvnk»nra ns}sv

6
{nia nj7nk7n7‘7n87nt} .
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(iv)

For given vertices n and n’ if

(817 )#d(sh ) (827 )#d(‘g% )7' (Sk7 )#d(ska )a

then s1, s9, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices s1, ss, ..., Si in S such that sy, ss, ..., sk
k-number-resolve n and n/, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum cardinality between all
k-number-resolving sets is called k-number-resolving number and it’s denoted
by N¥(PTH) =k, k=1,2,3,...,O(PTH); and corresponded to
k-number-resolving sets are

{nl}la {n()'}l» {nivnj}2v
{nianjank}3a {nianjankvnr}4a {nianj7nk7n7“a ns}57

6.
{nia Ty My Ny Mg ’I’Lt} 3
there are some k-number-resolving sets

1 1 2
{77,1} ) {77’6} ) {nia nj} )
3 4 5
{nia nj, nk} ) {nia g, Nk, n?‘} ) {’I’Li, Ty, Nk, N,y 'fls} )
6
{ni7 ’I’Lj, Ny My y Ns,y nt} )
so as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-resolving number so as neutrosophic cardinality is characteristic;

there are some k-number-resolving sets

{nl}la {77‘6}17 {ni7 nj}27
{nia n;, nk}da {nia g, Nk, nr}47 {niv g, Nk, Ny, ns}57
{nia Ty My Mgy Mgy nt}6a

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

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

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

{ni}' {ne}, {ni, s},
{ni7 njank}37 {ni7nj7nk7n’r‘}4a {ni7nj7nk7n7"a ns}57

6
{nianjvnkvnransant} .

For given vertices n and n’ if

(517 )#d(slv ) (527 )#d(s% ) (Ska )#d(ska )a

then s, s9,. .., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices s1, So, ..., S, in S such that s1,s9,..., s
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum neutrosophic cardinality between all
k-number-resolving sets is called neutrosophic k-number-resolving number
and it’s denoted by N} (PTH) = 1.9, N2(PTH) = 1.8, N3(PTH) =
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n3(0.3,0.2,0.2)  (0.3,02,0.1)  12(0.9,0.8,0.1)
e

(0.3,0.2,0.2)

n1(0.2,0.5,0.7)

o 10}

ns(0.7,0.4,0.1)
(0.4,0.4,0.1)
14(0.4,0.6,0.2)
Figure 3. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving number.

n3(0.3,0.2,0.2) (0.2,0.2,0.2) 1n2(0.2,0.4, 0.5)
—.

(0.3,0.2,0.2)
: n6(0.9,0.1,0.9)

(0.2,0.4,0.5)

(0.9,0.1,0.9)
n1(0.6,0.8,0.8)
L J

ny(0.8,0.5,0.2)
(0.8, 0.5.0.2)
n5(0.9,0.9, 0.9)
Figure 4. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving number.

3.3, NY(PTH) =3.9,N>(PTH) = 5.1, NS(PTH) = 7.8; and corresponded
to k-number-resolving sets are
{nG}lv {”37ﬂ2}2a {”3,712,”4}3,

{713771277147”6}4, {n37n27n47”67”1}5a {n37n27n47ﬂ67”17”5}6~

Proposition 2.11. Let NTG : (V,E, o0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then

NE@CYC) =k, k=2,3,...,0(CYC).

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 z to y. Let

niy,n2, - ,NoECyc)-1,"oCyc), N1

be a cycle-neutrosophic graph CYC : (V, E, o, 1). In the setting of cycle, a vertex of
resolving set corresponded to resolving number resolves as if it doesn’t k-number-resolve
in the setting of resolving. In the setting of cycle, always k& > 1. Antipodal vertices play
roles when k = 2 such that they’re excluded from k-number-resolving sets but they play
no role when k # 2. All minimal k-number-resolving sets corresponded to
k-number-resolving number are

2
{ni7 nj}excluding antipodal vertices’
3 4 5
{nianj»nk} ,{ni,nj,nka nr} ) {nia njankvnrvns} )

6
{ni7nj7nk7 nranSant} .
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For given vertices n and n’ if

d(s1,n) # d(s1,n'),d(s2,n) # d(s2, 1), d(sk,n) # d(sp, 1),

then sq, 82, ..., s k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum cardinality
between all k-number-resolving sets is called k-number-resolving number and it’s
denoted by

NECYC) =k, k=2,3,...,0(CYC);

and corresponded to k-number-resolving sets are

{ni, n; }gxcluding antipodal vertices»
{ni,ng, i}, {ng, ngy i, me Y {ng, g, g, mg, ns 32,
{ni, g, e, ey g, e 1
Thus
NECYC) =k, k=2,3,...,0(CYC).
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 2.12. 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;

(#4) in the setting of cycle, a vertex of resolving set corresponded to resolving
number resolves as if it doesn’t k-number-resolve in the setting of resolving.
In the setting of cycle, always k > 1. Antipodal vertices play roles when
k = 2 such that they're excluded from k-number-resolving sets but they play
no role when k # 2;

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

2
{ni’ nj}excluding antipodal vertices»
3 4 5
{nia nj, nk} 3 {nia njg, Nk, nT} ) {ni7 Mg, Mgy Ny ns} )

{nianjankvnr7n37nt}6~
For given vertices n and n’ if
(817 ) 7é d(sb ) (52’ ) 7é d(827 )7' (3k7 ) 7é d(slm )a

then s1, s9, ..., S, k-number-resolve n and n’. Let S be a set of neutrosophic
vertices [a vertex alongside triple pair of its values is called neutrosophic
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(iv)

vertex.]. If for every neutrosophic vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, Ss, ..., Si in .S such that sy, s9, ..., sg
k-number-resolve n and n’/, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum cardinality between all
k-number-resolving sets is called k-number-resolving number and it’s denoted
by N¥(CYC) =k, k=2,3,...,0(CYC); and corresponded to

k-number-resolving sets are

2
{77,1', nj }excluding antipodal vertices»
3 4 5
{nia nj, nk?} 3 {nia g, Nk, n?‘} ) {’I’Li, Ty, Nk, N,y ns} 5

6.
{n’h nj7 Ny My y Mg,y nt} 3
there are some k-number-resolving sets

2
{ni’ ny }excluding antipodal vertices»
2,3 2,3,4 2,3,4,5
{ni7njvnk} a{nianjank7nr} 7{nivnj7nkan’l“ans} )

2,3,4,5,6
{ni,nj, ng, np, g, ng po0H20,

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

there are some k-number-resolving sets

2
{n’i’ nj}excluding antipodal vertices>
3 4 5
{ni7 nja nk} 3 {ni7 nja Nk, nT} ) {’I’Li, nj7 Ny Ny, ’I’LS} )

6
{niunj7nk7n’r‘7nsvnt} )

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

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

2
{77/1‘, nj }excluding antipodal vertices»
3 4 5
{nia Ny, nk} 3 {nia Ty N, nr} s {niv Ty Mgy Mgy nS} s

{nia Ty My Ny Mg nt}6~
For given vertices n and n’ if
d(s1,n) # d(s1,n"),d(s2,n) # d(s2,n"), ..., d(s,n) # d(sp,n),

then s1, s9, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices s1, ss, ..., Si in S such that sy, ss, ..., sk
k-number-resolve n and n/, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum neutrosophic cardinality between all
k-number-resolving sets is called neutrosophic k-number-resolving number
and it’s denoted by N2(CYC) = 1.3, N3(CYC) = 2.6, NA(CYC) =

4.1, N3(CYC) = 6.0, NS(CYC) = 7.5; and corresponded to

k-number-resolving sets are
{nh n5}27
{nla ns, 714}3, {nla N5, Ny, n6}47 {nla N5, N4, Ne, n3}5,

6
{nlan5an4an6?n3an2} .
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(b) In Figure (6), an odd-cycle-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(4)
(i)

(iid)

(iv)

(vi)

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

in the setting of cycle, a vertex of resolving set corresponded to resolving
number resolves as if it doesn’t k-number-resolve in the setting of resolving.
In the setting of cycle, always k > 1;

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

{ni7nj}27 {ni7nj7nk’}37 {ni7nj7nk’a nT‘}4a

{nianja Nk, nrans}5-

For given vertices n and n' if

(517 ) 7& d(sla ) (527 ) 7é d(527 ) . (5k7 ) 7£ d(ska )a

then sq, s9, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, ss, ..., Si in S such that sy, ss, ..., sg
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum cardinality between all
k-number-resolving sets is called k-number-resolving number and it’s denoted
by N¥(CYC) =k, k=2,3,...,0(CYC); and corresponded to
k-number-resolving sets are

{ni7nj}27 {ni7nj7nk}37 {Tli,ﬂj,nk, nT‘}4a

{nianja Nk, nr7n8}5;

there are some k-number-resolving sets

{’I’Li, nj}2a {nia g, nk}2,3, {ni7 g, Nk, nT}27374a

2,3,4,5
{nianj7nk7n’l"uns} B

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

there are some k-number-resolving sets
2 3 4
{ni7nj} 7{ni7nj,nk} 7{ni7nj7nk7n’r} 5
5
{n’i7 nju Ny Moy, ns} 3

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

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

{ni7nj}27 {ni7nj7nk}37 {Tl%ﬂj,’flk, n?"}4a

{nianja Nk, nr7ns}5-

For given vertices n and n’ if

(817 )#d(sh ) (527 )#d(sﬁ )7' (Sk7 )?’éd(ska )a
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13(0.1,0.9,0.9) (0.1,0.5,0.8)

(0.1,0.2,0.9] o '
' ng(0.2,0.7,0.6)

(0.2,0.1,0.6)

n1(0.2,0.1, 0.6)
n4(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-resolving number
and its neutrosophic k-number-resolving number.

n3(0.9,0.7,0.7)  (0.2,0.7,0.6) n2(0.2,0.7,0.6)

(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)

15(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-resolving number
and its neutrosophic k-number-resolving number.

then s, s9,. .., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum neutrosophic cardinality between all
k-number-resolving sets is called neutrosophic k-number-resolving number
and it’s denoted by

N2(CYC) =2.7,N3(CYC) = 4.2, NH(CYC) = 6.2, N2(CYC) = 8.5; and

corresponded to k-number-resolving sets are

{nlan5}27 {nlan5an2}37 {nla ns, N2, n4}47

{nlan5an2an4an3}5'

Proposition 2.13. Let NTG : (V,E,o,u) be a star-neutrosophic graph with center c.
Then
NOETRL0)=2(STR, ,,) = O(STR1,4,) — 2.

NOGTELe)V(GTR, ,.) = O(STR: 4,) — 1
NO(STR1,05) (STR1 ,) = O(STR:1,4,)-
k= O(STR1 ,) —2,0(STR1 5,) —1,0(STR: 4,).
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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 resolving set corresponded to
resolving number resolves as if it doesn’t k-number-resolve in the setting of resolving.
All minimal k-number-resolving sets corresponded to k-number-resolving number are

O(STR1,05)—2 o(s on)— o(s -
V\{nO(STRLaz)’ni}ni#no(lsqul’az)’V\{ni} (STR1,0,) 1,V (STR;, 2).

For given vertices n and n’ if

(81’ )#d(slv ) (82’ )#d(s% )a' (skv )#d(slﬁ )7

then sq, 89, ..., s k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum cardinality
between all k-number-resolving sets is called k-number-resolving number and it’s
denoted by

NOGTEL)=2(STR, ) = O(STR) 4,) — 2

NOGTRL) =1 (STR, ,,) = O(STR1,,,) — 1
NOGTRL)(STR, ,,) = O(STR ,,).
k= O(STRy.,,) — 2,0(STR1.4,) — 1,0(ST Ry 0,);
and corresponded to k-number-resolving sets are

O(STR1,0,)—2 O(STR1,0,)—1 1,O(STR;1 »
V\{7”&(9(571}31702),ni}nﬁéno(STi1 v’ \ {n:} ( 109) V ( Log)

Thus
NOGTEL)=2(STR, , ) = O(STR:.,) — 2.

NOGTRL) =1 (STR, ,,) = O(STR1,,,) — 1
NO(STRLUQ (STRLJQ) = O(STRLUQ).
= O(STR1,,) = 2,0(STR14,) = 1,0(ST Ry ,,).

Proposition 2.14. Let NTG : (V,E, o, u) be a star-neutrosophic graph. Then
k-number-resolving number isn’t equal to resolving number where k # 1.

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

(¢) the number of k-number-resolving sets is O(STR1 »,) choose O(STR1 5,) — 2 plus
O(STR1,0,) plus one where k = O(STR1,4,) — 2;

(i3) the number of k-number-resolving sets is O(STR; ,,) plus one where
=0O(STR1,,) — 1;

(#9i) the number of k-number-resolving sets is one where k = O(STR1 4, ).

Proposition 2.16. Let NTG : (V, E,o0,u) be a star-neutrosophic graph with center c.
Then
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(i) the number of k-number-resolving sets corresponded to k-number-resolving number
is O(STR1 ,) choose O(STR; ,,) — 2 where k = O(STR1 +,) — 2;

(i4) the number of k-number-resolving sets corresponded to k-number-resolving number
is O(STR1 ,,) where k = O(STR; 5,) — 1;

(#i1) the number of k-number-resolving sets corresponded to k-number-resolving number
is one where k = O(STR1 4,).

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 2.17. 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 ny, there’s only one path, precisely one
edge between them and there’s no path despite them;

(7i) in the setting of star, a vertex of resolving set corresponded to resolving number
resolves as if it doesn’t k-number-resolve in the setting of resolving;

(7i7) all minimal k-number-resolving sets corresponded to k-number-resolving number
are
{712, ns, n4}37 {TLQ, ns, n5}37 {n27 Ny, n5}3a
{n37 Ny, n5}37 {nh ng,n3, n4}47 {n17 ngz,ns, n5}47
{nh ng, N4, n5}47 {nla n3,Ng, TL5}4, {nQa n3, Ny, TL5}4,
{n17 n2,ng, Ny, n5}5'

For given vertices n and n’ if

d(s1,n) # d(s1,n’),d(s2,n) # d(s2,n’),...,d(sk,n) # d(sg,n’'),

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices si, 82, ...,S, in S such that sy, so, ..., s k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving
number and it’s denoted by
k _ _ )
N*(STR: 5,) =k, k=O(STR1,4,) —2,0(STR; »,) — 1,0(STR; ,,); and
corresponded to k-number-resolving sets are
3 3 3
{n2,n3,na}t”, {n2,n3,n5}", {n2, na, n5}",
3 4 4
{n3,n4,n5}°, {n1,n2,n3,n4}", {n1,n2,n3,15}",
4 4 4
{nh N2, Ny, TL5} B {nla n3, N4, ’I’L5} 9 {n27 n3, N4, n5} 9
5.
{n17n27n37n4;n5} 3
(iv) there are ten k-number-resolving sets
3 3 3
{n27n37n4} 7{”27”37”5} 7{”27”47”5} )
3 4 4
{n3,n4,n5}°, {n1,n2,n3,n4}", {n1,n2,n3,15}",
4 4 4
{n1,m2,n4,m5}1%, {n1,n3, 14,05}, {n2, n3, 14,15},

{TLl,TLQ,TL:’), Ty, n5}57
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n:(0.7,0.9,0.3)

Figure 7. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number

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)

and its neutrosophic k-number-resolving number.

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

there are ten k-number-resolving sets
{n27 ns, n4}37 {n27 ns, TL5}3, {n27 ng, n5}37
{n3,n4,”5}3, {n17n27n37n4}47 {n17n27”37n5}47

{n17n27n47n5}47 {n17n37n47n5}47 {n27n37n47n5}47

{n17n27n37n47n5}57

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

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

{ni,n; ¥, {ni,ng, ne 2, {ne, ny, ng, e},

{ni7nj7nk7n7'ans}5-
For given vertices n and n' if
d(s1,n) # d(s1,n'),d(s2,n) # d(s2,n’),...,d(sk,n) # d(sg,n’),

then s, s9,. .., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, 82,..., 8k in S such that s1,s9,...,sp k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

N3(STR: 5,) = 3.9, N3 (STR1,5,) = 5.8, N2(STR; »,) = 7.6; and corresponded
to k-number-resolving sets are

{n27n37n5}37 {n17n27n37n5}47 {n17n27n37n47n5}5'

Proposition 2.18. Let NTG : (V, E,0,u) be a complete-bipartite-neutrosophic graph
which isn’t star-neutrosophic graph which means |Vi|,|Va| > 2. Then

NO(CMCM,GQ)*?(CMC%@) =0(CMCy, »,) — 2.
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NOECMCo 02) =L (O MOy, 5,) = O(CMCly, 5,) — 1.
NOCMCo.02)(CMCy, 5y) = O(CMCly, o).
k=0(CMCy,, 5,) —2,0(CMCy, 5,) —1,0(CMCly, o).

Proof. Suppose CMCy, », : (V, E, 0, 1) is a complete-bipartite-neutrosophic graph.
Every vertex in a part and another vertex in opposite part k-number-resolves 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
resolving set corresponded to resolving number resolves as if it doesn’t k-number-resolve
so as resolving is different from k-number-resolving. All minimal k-number-resolving
sets corresponded to k-number-resolving number are

V\{ nl, ? (911(52?001,02)—2"/\{ni}O(CAIC,,l,Gz)—17V(’J(CMC,,L@).

For given vertices n and n’ if

(517 )#d(slv ) (82’ )#d(s% )a' (skv )#d(slﬁ )7

then s1, 89, ..., s k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum cardinality
between all k-number-resolving sets is called k-number-resolving number and it’s
denoted by

NOECMCo02)=2(CMCy, 4,) = O(CMCly, 4,) — 2.

NOOMCor.02)"H(CMCy, 4,) = O(CMCy, 4,) — 1.
NOEMCor02) (CMCy, 5y) = O(CMCy, 0,).
k=0O(CMCq, s,) —2,0(CMCy,.0,) —1,O(CMCy, o,);
and corresponded to k-number-resolving sets are

VA {nd, iGN Y i} OCM )1y O(CM o)

Thus
NOECMCo.02)=2(CMCy, 5,) = O(CMCly, 5,) — 2.

NOEMECor.02)"H(OMCly, 5y) = O(CMCly, 5,) — 1.
NOEMECor.02)(CMCy, 4,) = O(CMCy, o).
= O(CMCly, 4,) —2,0(CMCy, 5,) —1,0(CMCy, ).
O

Proposition 2.19. Let NTG : (V,E,o,u) be a complete-bipartite-neutrosophic graph.
Then k-number-resolving number isn’t equal to resolving number where k # 1.

Proposition 2.20. Let NTG : (V,E, o, u) be a complete-bipartite-neutrosophic graph
with center c. Then

(2) the number of k-number-resolving sets is |Vi| multiplying |Va| plus O(CMCly, »,)
plus one where k = O(CMCy, »,) — 2;
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(i)

(iid)

the number of k-number-resolving sets is O(CMCy, »,) plus one where
k=0(CMC,, 0,) — 1;

the number of k-number-resolving sets is one where k = O(CMC,y, »,).

Proposition 2.21. Let NTG: (V,E, o, u) be a complete-bipartite-neutrosophic graph
with center c. Then

(i)

(i)

(iii)

the number of k-number-resolving sets corresponded to k-number-resolving number
is |Va| multiplying |Va| where k = O(CMCly, o,) — 2;

the number of k-number-resolving sets corresponded to k-number-resolving number
is O(CMCy, »,) where k = O(CMCy, 0,) — 1

the number of k-number-resolving sets corresponded to k-number-resolving number
is one where k = O(CMCy, 5,).

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 2.22. 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.

(4)

(i)

(iid)

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-bipartite, a vertex of resolving set corresponded to
resolving number resolves as if it doesn’t k-number-resolve so as resolving is
different from k-number-resolving;

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

{n17n2}2a {n17n3}27 {714,712}2,
{TL4,TL3}2, {n17n27n3}3; {711,712,714}3,

{n17n37n4}33 {n23n37n4}37 {nlan23n3an4}4-

For given vertices n and n’ if

d(s1,n) # d(s1,n'),d(s2,n) # d(s2,n),...,d(sk,n) # d(sk,n’),

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, Sa, ..., Sk in S such that s1, sa, ..., s; k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving
number and it’s denoted by

NE(CMC,, 5,) =k, k=0O(CMCy, »,) —2,0(CMCy, 5,) —1,0(CMCly, o,);

and corresponded to k-number-resolving sets are
2 2 2
{nlanQ} ;{nlan?)} ,{714,712} 5

{n47n3}23 {n17n27n3}3; {n17n27n4}37

{n17n37n4}37 {n27n37n4}37 {nlan23n3an4}4;
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(iv)

there are nine k-number-resolving sets

{nla 712}2, {nla n3}27 {n4a n2}27
{n4, ns}z, {nh na, ns}z’g, {ﬂh na, n4}2’3,

{n1,n3,n4}22, {ng, n3,na }3, {n1, na, n3, ng }234,

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

there are nine k-number-resolving sets
{nla 77'2}23 {nla 77,3}2, {n4a n2}27

{n4,n3}2, {nl,n2,n3}3, {nl,n2,n4}3,

{n17n37n4}'37 {nQanBan4}35 {nlanQan3an4}47

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

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

{n17n2}23 {n17n3}2; {n47n2}27
{714,”3}2, {711,712,713}3, {nl,nz,n4}3»

{n17n37n4}3a {nQan3an4}3; {nlan2an35n4}4-
For given vertices n and n’ if
d(slvn) 7é d(slanl)a d(SQa n) 7é d(527n,)a ceey d(skan) 7é d(5k7n/)7

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, S2,...,8; in S such that sq, ss, ..., s; k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

NECMCy, »,) =24,N3(CMC,, »,) = 3.9, NH(CMC,, »,) =5.8; and
corresponded to k-number-resolving sets are

{TL4,TL2}2, {n27n37n4}37 {nlan23n3an4}4'

Proposition 2.23. Let NTG : (V,E, o, u) be a complete-t-partite-neutrosophic graph
where t > 3 and |V; > 2. Then

NOCMCo o2 0)=2(CMCy, gy 00) = O(CMClo, gy 5) — 2.

NOCMCor oz 0)"H (O MCy, gy 00) = O(CMCl, gy 3) — 1.

) 5

NOECMCaras ) (CMClyy gy ove0y) = O(CMCly oy oe )

)

k=0O(CMCys, 04, 0.) —2,0(CMCop, 5y, 0,) —1,O(CMClo, 5y, 0,)-
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na(0.4,0.2,0.8) ng(0.5,0.2,0.8)

(0.4,0.2

,0.3)

(0.3,0.2,0.3)

(0.3,0.2,0.3)
n1(0.7,0.9,0.3) '
ny(0.3,0.4,0.3)

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

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

Every vertex in a part is k-number-resolved 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 resolving set corresponded
to resolving number resolves as if it doesn’t k-number-resolve so as resolving is different
from k-number-resolving. All minimal k-number-resolving sets corresponded to
k-number-resolving number are

VA {nl,n) Tgycal,%...,gt)—zvv\{ni}O(CMcgl,UQ,...,Ut)71’VO(CMCUWQ,HM)'

For given vertices n and n’ if

(81’ )#d(slv ) <827 )#d(s% )a' (skv )#d(slﬁ )7

then s1, s, ..., s k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8 in S such that sq, s9,..., s, k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum cardinality
between all k-number-resolving sets is called k-number-resolving number and it’s
denoted by

NOECOMCaras0)=2(OMCyy iy 00) = O(CMCloy gy 5y) — 2.
NOCMCor oz a) "L (O MOy, 5y 00) = O(CMCl, 5y 5) — 1.
NOECMECar oz at) (OMCl, gy e 00) = O(CMCloy gy e )
k=0O(CMCy, 04, 0:) —2,0(CMCp, 5y, 0,) —1,O(CMClo, 5y 0,);
and corresponded to k-number-resolving sets are
V\ {n],nS} Tgbwcal R ﬁt)—zvv\{ni}O(CMCgl,Uzy...701)71,VO(CMCC,LGQ,M,%)'
Thus
NOCMCoroz0) =2 (O MOy, gy 00) = O(CMCy, 5y ) — 2.
NOCMCorazeat)"HOMC gy gy ) = O(CMCl, g 0y) — 1.
NOECOMCaras0) (CMClyy gy e 00) = O(CMCly gy e )
k=0(CMCqs, 6y,... 0,) —2,0(CMCyp, 5y.... 0,) —1,O(CMCy, o,.... 5,)-
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Proposition 2.24. Let NTG : (V, E, 0, u) be a complete-t-partite-neutrosophic graph.
Then k-number-resolving number isn’t equal to resolving number where k # 1.

Proposition 2.25. Let NTG : (V, E, o, u) be a complete-t-partite-neutrosophic graph
with center c. Then

(i) the number of k-number-resolving sets is |V1| multiplying |Va| plus
O(CMCy, o, 0,) Plus one where k = O(CMCy, oy 0,) — 2

(12) the number of k-number-resolving sets is O(CMCy, 4,.... o,) Dlus one where
=0(CMCq, 6y, 0,) — 15

(13i) the number of k-number-resolving sets is one where k = O(CMCy, 5y ... .5,)-

Proposition 2.26. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph
with center c. Then

(i) the number of k-number-resolving sets corresponded to k-number-resolving number
is |V1| multiplying |Va| where k = O(CMCly, oy, 00) — 2;

(it) the number of k-number-resolving sets corresponded to k-number-resolving number
is O(CMCy, 5y, 5,) Where k = O(CMCly, 5y 0,) — 1

(¢9i) the number of k-number-resolving sets corresponded to k-number-resolving number
is one where k = O(CMCly, 0y, 00 )-

Example 2.27. 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.

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

(#t) in the setting of complete-t-partite, a vertex of resolving set corresponded to
resolving number resolves as if it doesn’t k-number-resolve so as resolving is
different from k-number-resolving;

(#4¢) all minimal k-number-resolving sets corresponded to k-number-resolving number
are

{n17n27n3}3a {n17n23n5}37 {n17n37n5}37
{TL4,TL2,TL3}3, {n47n27n5}3; {n47n37n5}37
{n17n27n37n4}47 {n17n27n37n5}47 {nlan23n4an5}4a

{n17n37n47n5}47 {n2an3an4an5}4; {nlanQanSan4an5}5-

For given vertices n and n’ if

(51’ )%d(slv ) (525 )#d(s% )" (Skv )#d(slﬁ )7

then s1, s9,. .., k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, S2,...,8; in S such that sq, sa, ..., s, k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving
number and it’s denoted by N¥(CMCy, 5y 0) =k, k =
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OCMCys, 65 00) —2,0(CMCl, 6. 00) — LLO(CMCy, 6y, 0,); and
corresponded to k-number-resolving sets are

{n17n27n3}37 {nlanQanf)}Sa {nla 7’7/3,7’7/5}3,
{7147”27”3}3, {n4,n2,n5}3, {7147”37”5}37
{n17n27n37n4}43 {n17n27n37n5}4; {n17n27n47n5}47

4 4 5.
{n17n37n47n5} 3{n2an37n47n5} ,{n1,7’lg,ng,7’l4,n5} )
(iv) there are sixteen k-number-resolving sets

{n1,m2,n3}>, {n1,n2,n5}> {n1,n3,n5}°,

{714,712,713}3, {714,712,”5}3, {n4,ns, n5}3,

{711,712,713,714}3’47 {n17n27n37n5}3’4, {nl,nz,n4,n5}3’4,
{nl,ng,n4,n5}3’4, {n27ﬂ3,ﬂ4,n5}3’4, {nl,ng,ng,n4,n5}3’4’5,

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

(v) there are sixteen k-number-resolving sets
{nlv naz, TL3}3, {nla naz, TL5}3, {nla ns, n5}3’
{na,n2,n3}>, {na, na, s>, {na, n3, 532,

{nlan27n37n4}47 {nlanZan3an5}4a {nlanQan4an5}47

{n17n37n47n5}4u {n27n37n47n5}47 {n17n27n37n47n5}57

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

(vi) all k-number-resolving sets corresponded to k-number-resolving number are
{n1,n9,m3}°, {n1,n9,15}>, {n1, ng, ns}?,
{na,na,n3}>, {na, na,ns}>, {na, n3, ns}°,

{n17n23n33n4}4; {nlan27n3an5}4a {n17n27n47n5}47

{n17n37n47n5}43{n27n37n47n5}4;{n17n27n37n47n5}5'
For given vertices n and n’ if
d(s1,n) # d(s1,n),d(s2,n) # d(s2,n’), ..., d(sk,n) # d(sg,n’),

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, S2,..., 8k in S such that s1, so, ..., s; k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by N3(CMCly, 5. 0,) =
38NICMCy, oy 0,) =53 N(CMCy, oy.... 5,) = 7.2; and corresponded to
k-number-resolving sets are

{n47n27n5}37 {n27n37n47n5}47 {nlan23n3an4an5}5'
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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)

& (0.5.0.20.3)

1n:(0.7,0.9, 0.3) " (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-resolving number
and its neutrosophic k-number-resolving number.

Proposition 2.28. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph. Then
N'=O(WHL, ,,) 3.

NO(WHLl,aQ)fl(WHLLaQ) = O(WHLLO'Q) - L
NOWHL o) (WHL, 5.) = O(WHLy o).
k=1,0(WHL,,) —1,0(WHL,,).

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 NMOWHL1,6,)—3 MO(WHL1, 5y)—2) "O(WHL1 6,)—15 101

join to one vertex, ¢ = nowHmr, ,,)- 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 resolving set corresponded to resolving number resolves as
if it doesn’t k-number-resolve so as resolving is different from k-number-resolving. All
minimal k-number-resolving sets corresponded to k-number-resolving number are

O(WHL1,55)—3
r s ;02
Vv \ {nl ’ nj’ nO(WHLl,ag)}n;'n;TGE,n;',n;,no(WHLl 0q)2T€ pairwise disjoint.’

174 \ {ni}O(WHLlﬂz)_l’ VO(WHLL@)_

For given vertices n and n’ if
d(s1,n) # d(s1,n'),d(s2,n) # d(s2,n),...,d(sk,n) # d(sk,n’),

then s1, 82, ..., S k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,89,...,5, in S such that sq, sa, ..., s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum cardinality
between all k-number-resolving sets is called k-number-resolving number and it’s
denoted by

N'=O(WHL,,,)— 3.

NOWHLLo) " V(WHL, ) = O(WHLy ,,) — 1.
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NOWHL: ;) (WHLy ,,) = OWHL ,).
k=1,0WHLy,,)—1,0(WHL1,,);
and corresponded to k-number-resolving sets are

O(WHL1,5,)-3

ros
Vv \ {nz ’ nj’ nO(WHLl,ag)}nfn;EE,nf,nj,no(WHLLUZ)are pairwise disjoint.’

A e
Thus
N'=O(WHL, ,,)— 3.
NOWHLL o) "V WHL, ) = O(WHLy ,,) — 1.
NO(WHLLUQ)(WHLLUQ) = O(WHLl,O'z)'
k = ]., O(WHLLJQ) - ]" O(WHLLGQ)'

Proposition 2.29. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph. Then
k-number-resolving number isn’t equal to resolving number where k #£ 1.

Proposition 2.30. Let NTG : (V,E, o, p) be a wheel-neutrosophic graph with center c.
Then

(¢) the number of k-number-resolving sets is O(WHL4 ,) — 1 plus OWHL, ,,) plus
one where k = OWHL1 ,,) — 3;

(13) the number of k-number-resolving sets is O(WH L1 ,,) plus one where
k=OWHL,,) —1;

(133) the number of k-number-resolving sets is one where k = O(WHL1 ,,).

Proposition 2.31. Let NTG : (V,E, o0, 1) be a wheel-neutrosophic graph with center c.
Then

(i) the number of k-number-resolving sets corresponded to k-number-resolving number
is OWHL, ,) — 1 where k = O(WHL, »,) — 3;

(it) the number of k-number-resolving sets corresponded to k-number-resolving number
is OWWHL o,) where k = O(WHL; ,,) — 1;

(i9i) the number of k-number-resolving sets corresponded to k-number-resolving number
is one where k = O(WHL1 4,).

Example 2.32. 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.

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

(#t) in the setting of wheel, a vertex of resolving set corresponded to resolving number
resolves as if it doesn’t k-number-resolve so as resolving is different from
k-number-resolving;
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(7i7) all minimal k-number-resolving sets corresponded to k-number-resolving number ¢
are 680

{na,ns}", {ns,n2}', {na, ns}’,

{n3,na}', {n1,na,ns}, {ny,ns,no}',
{nl,n27n3}17 {nl,n3,n4}1, {nl,nz,ng,n4}4,
{nl,ng,ng,n5}4, {711,712,714,715}47 {7117”37”47”5}4,

{’Ilg,’ﬂg,ﬂ4,n5}47 {nl,ng,ng,n4,n5}5.

For given vertices n and n’ if

d(s1,n) # d(s1,n),d(s2,n) # d(s2,n’),...,d(sk,n) # d(sg,n’),

then s1, sg, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, S2,..., 8k in S such that s1, so, ..., s; k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving
number and it’s denoted by

N'=OWHL, ,,) - 3.

NOWHLLo )=V (WHL, ,,) = O(WHL ,,) — 1.
NOWHLLo ) (WHL, ,,) = OWHL ,,).
k=1,0WHLy,) = 1O(WHL1,,);

and corresponded to k-number-resolving sets are 681

{ns,ns}', {ns,na}', {na, n3}',

{ng,n4}1, {nl,n4,n5}1, {n1,n5,n2}17
{m,nz,n:’)}l, {nl,ng,n4}1, {nl,nz,n37n4}4,
{n1,n2,n3,m5}*, {n1,n2, 14, n5}*, {n1, 3, 4, 5},

4 5.
{n27n37n47n5} 7{”17”27”37”47”5} 3
(iv) there are fourteen k-number-resolving sets 682

{na,ns}', {ns,n2}", {na, n3}",
{7137”4}1, {n17n47n5}1a {n17n57n2}17

{nlv na, n3}17 {nlv ns, n4}17 {nlv n2,ns, n4}17273’4a

1,2,3,4 1,2,3,4 1,2,3,4
{n17n27n37n5} a{n17n27n47n5} 7{n13n33n43n5} )
1,2,3,4 1,2,3,4,5
{n27n37n47n5} ' a{n17n27n37n47n5} )
S0 as it’s possible to have one of them as a set corresponded to neutrosophic 683
k-number-resolving number so as neutrosophic cardinality is characteristic; 684
(v) there are fourteen k-number-resolving sets 685

{n4,n5}1, {n5,n2}1, {ﬂ27ﬂ3}17

{ng, na}", {n1,n4, s}, {n1,ns,n2}",
{n1,n2,n3}", {n1,ng,na}", {n1, no, nz,na}?,
{nl,nz,ns,n5}47 {n17n27n4»n5}47 {nl,n3,n4,n5}4,

{TLQ,TL3,TL4, n5}47 {n17n27n37n47n5}57
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Figure 10. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number

n5(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)
1,0.2,0.8)

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

n1(0.7,0.9,0.3)

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

and its neutrosophic k-number-resolving number.

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

all k-number-resolving sets corresponded to k-number-resolving number are
{n47 n5}17 {n5a n?}la {n27 n3}1a
{TL3, TL4}1, {nlv Ny, n5}17 {nlv ns, n2}17
{n1,n2,n3}", {n1,nz, na}', {n1, no, nz, na}?,
{n17 n2,Nn3, n5}47 {n17 N2, N4, 77/5}4, {n17 n3,ng, n5}47

{n2,n3, na,ns}*, {n1,n2,n3, ng,ms}°.
For given vertices n and n’ if
d(s1,n) # d(s1,n'),d(s2,n) # d(s2,n),...,d(sk,n) # d(sk,n’),

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, S2,..., 8k in S such that s1, so, ..., sx k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

N} =24.
NEWHE o) Y wHr ) =53
NEWHI ) (WL ) = 7.2,

k= 170(WHL1,<72) - la O(WHLl,Uz);

and corresponded to k-number-resolving sets are

{n4,n5}1, {n2,n3,n4,n5}4, {nl,nz,ns,n4,n5}5-

32/66

686

687

688

689

690



3 Setting of neutrosophic k-number-resolving
number

In this section, I provide some results in the setting of neutrosophic k-number-resolving
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,u) be a complete-neutrosophic graph. Then

k _ : _
A@(CA4TU)_|a:Og%STH 1§:og T)pes, k=0O(CMT,)
Thus,
3
O(CMTo)~1 (O MT . k= MT,) —
N (C ) 1S]= O(CMT) 1;Uz($)m65a O(C a)

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

CMT, : (V,E, o,pu) 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
resolving set corresponded to resolving number resolves as if it doesn’t k-number-resolve
so as resolving is different from k-number-resolving. Resolving number and
k-number-resolving number are the same if £k = 1. All minimal k-number-resolving sets
corresponded to k-number-resolving number are

{n2,n3,n4,... yMO(CMT,)—2,"MO(CMT,)—15 nO(CMT(,)}v
{nh n3, N4, - -, NOCMT,)—2TMO(CMT,)—1> nO(CMTU)}a
{m, n2, Ny, ..., NOCMT,)-2TO(CMT,)—15 nO(CMT{,)}V
{Th, n2, N3, ..., NOCMT,)-3"MO(CMT,)—1> nO(CMTU)}7
{7117 n2,N3,...,NOCMT,)-3,"MO(CMT,)—2> nO(CMTU)}a
{m, N2, N3, ..., NOCMT,)—3TMO(CMT5)—2> nO(CMTa)—l}'

For given vertices n and n’ if

(81, )#d(slﬁ ) (825 )#d(s% )" (Skﬁ )#d(slw )7

then s1, 82, ..., S k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8k in S such that sq, so, ..., s k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum neutrosophic
cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

keMT,) = i ; = MT,) —
Nn(c U) \S\:O(rg}\r}T,,)—lizzlal(x)QJE& k O(C U)
Thus,
3
NOCMT) =L (OMT,) = min > 0i(@)ses, k=0(CMT,) -

|S|=0(CMT,)—14
i=1
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and corresponded to k-number-resolving sets are

{n2,n3,n4, ..., no(CMT,)—2: NO(CMT,)~1, POCMT,) }+
{Th, n3, N4, - .-, NOCMT,)—2TMO(CMT,)—15 nO(CMTU)}7
{n17 N2, N4, -, NOCMT,)—2TMO(CMT)—15 nO(CMTU)}a
{nh n2, N3, ..., NOCMT,)-3"MO(CMT)—15 nO(CMTa)}v
{m, n2, N3, ..., NOCMT,)-3TMO(CMT,)—2> nO(CMTC,)}v
{7117 n2,N3,...,NOCMT,)-3,"MO(CMT,)—2> HO(CMTU)—l}-

NECMT,) =k, k=O(CMT,)—1.

Thus,
3
NEeMT,) = \S\:O(I}Jl}\r/flTa)fl ;cri(x)zes, k=O(CMT,)—1.
Thus,
3
NOCMT=1(CMT, ) = ‘S‘:O(rgikr}m_l ;ai(az)gﬂes, k=O(CMT,)—1.

Proposition 3.2. Let NTG : (V,E,o,u) be a complete-neutrosophic graph. Then
k-number-resolving number isn’t equal to resolving number where k > 1.

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

O(CMT,) —1.

Proposition 3.4. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then the
number of k-number-resolving sets is O(CMT,).

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.

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

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

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

{n17n27n3}33 {n13n27n4}37 {nlan?wn4}3-
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For given vertices n and n’ if

(81’ )#d(slv ) (82’ )#d(s% )7' (skv )#d(skv )7

then s1, 89, ..., s, k-number-resolve n and n’. Let S be a set of neutrosophic 729
vertices [a vertex alongside triple pair of its values is called neutrosophic vertex.]. 70
If for every neutrosophic vertices n and n’ in V'\ S, there are at least neutrosophic 7
vertices si, 82, ...,S, in S such that s1, so, ..., sp k-number-resolve n and n/, then 7
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum 733
cardinality between all k-number-resolving sets is called k-number-resolving 734
number and it’s denoted by N*(CMT,) =k, k= O(CMT,) — 1; and 735
corresponded to k-number-resolving sets are 736

{nlv naz, TL3}3, {nlv naz, n4}3; {nla ns, 714}3;
(iv) there are four k-number-resolving sets 737

{nl,nz, 7L3}37 {n1»n27n4}37 {nl,ng,n4}3,

{nla n2,ns, n4}47

S0 as it’s possible to have one of them as a set corresponded to neutrosophic 738
k-number-resolving number so as neutrosophic cardinality is characteristic; 739
(v) there are three k-number-resolving sets 740

{n17n27n3}33 {n13n27n4}37 {nlan33n4}37

corresponded to k-number-resolving number as if there’s one k-number-resolving
set corresponded to neutrosophic k-number-resolving number so as neutrosophic 72
cardinality is the determiner; 743

(vi) all k-number-resolving sets corresponded to k-number-resolving number are 744

{n17n27n3}37 {n17n27n4}37 {nlanSan4}3-

For given vertices n and n’ if

(‘917 )#d(slv ) (82’ )#d(SQ’ )7' (skv )#d(slm )7

then s1, sg, ..., s, k-number-resolve n and n’. Let S be a set of neutrosophic 745
vertices [a vertex alongside triple pair of its values is called neutrosophic vertex.]. s
If for every neutrosophic vertices n and n’ in V'\ S, there are at least neutrosophic 7
vertices s1, Sa, ..., Sk in S such that s, so, ..., sy k-number-resolve n and n’/, then s
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum 79
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic 7o

k-number-resolving number and it’s denoted by 751
NFCMT,) =39, k=0O(CMT,) — 1; and corresponded to k-number-resolving 7
sets are 753

{nl,n3,n4}3-

Another class of neutrosophic graphs is addressed to path-neutrosophic graph. 754

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

A&(PTH’::mn1§:al T)ees, k=1,2,3,...,0(PTH).
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) 13(0.9,0.3,0.2)

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

(0.3,0.2,0.1)

L, ;
n:(0.6,0.8,0.2) (0.6,0.2,0.1) ny(0.6,0.2,0.1)
Figure 11. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving number.

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 resolving set
corresponded to resolving number resolves as if it doesn’t k-number-resolve in the
setting of resolving. All minimal k-number-resolving sets corresponded to
k-number-resolving number are

{ni}' {noprm}ts {ni,n;}?,
( )
{ni7nj7nk}37 {nivnjank7 'I’LT}4, {nia ’I’Lj, nkanT7nS}57
Cey

O(PTH
{nhnj,nkanransa"'ant} ( )

For given vertices n and n’ if
d(s1,n) # d(s1,n'),d(s2,n) # d(s2,n’),...,d(sk,n) # d(sg,n’),

then si, 89, ..., s k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum neutrosophic
cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

3

NF(PTH) = mi i(T)zes, k=1,2,3,...,0(PTH);
~(PTH) éﬁgEEQQO'(m) es (PTH)

and corresponded to k-number-resolving sets are

{n}' {noprm ' {ni,n;}>,
( )
{nivnj?nk}37 {ni7nj7nk7 nT}4’ {ni’ T, nk”n“ns}S’
e

O(PTH
{ni7nj7nkan7'7nsa"'7nt} ( )

Thus 3
k(PTH) = mi (%) ges, k=1,2,3,...,0(PTH).
Nn( ) ‘?glkza(x) €S, y 4y 9y 5 ( )

=1
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Proposition 3.7. Let NTG : (V,E, o, ) be a path-neutrosophic graph. If k isn’t equal
to one, then all leaves belong k-number-resolving sets corresponded to k-number-resolving

number.

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

Proposition 3.9. Let NTG : (V,E, o, u) be a path-neutrosophic graph. If at least one
leaf doesn’t belong k-number-resolving sets corresponded to k-number-resolving number,
then k is equal to O(PTH) choose k where k # 1.

Example 3.10. 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.

(4)
(i)

(iid)

(iv)

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

in the setting of path, a vertex of resolving set corresponded to resolving
number resolves as if it doesn’t k-number-resolve in the setting of resolving;

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

{na}' {ns}t {ni )2,

{ni> nj7 nk}37 {ni> nj7 N, ’I’LT}4, {nia nj7 Ny Ny ns}5~
For given vertices n and n’ if
d(s1,n) # d(s1,n),d(s2,n) # d(sg,n’),...,d(sg,n) # d(sk,n’),

then s, s9,. .., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., s
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum cardinality between all
k-number-resolving sets is called k-number-resolving number and it’s denoted
by N¥(PTH) =k, k=1,2,3,...,0(PTH); and corresponded to
k-number-resolving sets are

{n}' {ns ) {n, )%,

{Tli, ny, le}?), {ni7 g, Nk, n?"}4a {nia g, N, Ny, nS}B;
there are some k-number-resolving sets

{n}' {ns )t {n, )%,

{TL% ny, le}?), {TL% g, Nk, n?"}4a {nia g, Nk, Ny, ns}Ba

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

there are some k-number-resolving sets
{3t {ns}, {ni g},
{ni7 nj, nk}37 {ni7 Nj, Nk, ’I’LT}4, {nia Mgy Mgy Moy n5}57

corresponded to k-number-resolving number as if there’s one
k-number-resolving set corresponded to neutrosophic k-number-resolving
number so as neutrosophic cardinality is the determiner;
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(vi)

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

{n1}17 {n5}17 {ni7nj}27

3 4 5
{nivnj7nk} 7{ni7nj7nkan7“} a{nianjankanrans} .
For given vertices n and n’ if

(817 )#d(sh ) (527 )#d(‘s% )7' (Sk7 )?’éd(ska )a

then s1, s9, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’/, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum neutrosophic cardinality between all
k-number-resolving sets is called neutrosophic k-number-resolving number
and it’s denoted by N'(PTH) = 1.2, N>(PTH) = 1.9, N3(PTH) =

3.1, NYPTH) = 4.5,N3(PTH) = 6.3; and corresponded to

k-number-resolving sets are

{’I’L5}1, {n37 n4}27 {’I’L37 n5}27

{n3,n47n5}37 {n3an4an5,n1}47 {n17n27n37n47n5}5'

(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 resolving set corresponded to resolving
number resolves as if it doesn’t k-number-resolve in the setting of resolving;

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

{na}' {ne}'s {ni ny}2,
{ni7 njank}37 {ni7 njank7n’l‘}47 {ni7nj7nk7nra n8}57

6
{nianj7nkvnrvnsant} .

For given vertices n and n’ if

(517 )#d(slv ) (527 )#d(SQa ) (Sk7 )#d(ska )a

then s1, s9, ..., sk k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, Ss, ..., Sg in .S such that sy, s9, ..., sk
k-number-resolve n and n’/, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum cardinality between all
k-number-resolving sets is called k-number-resolving number and it’s denoted
by N¥(PTH) =k, k=1,2,3,...,O(PTH); and corresponded to

k-number-resolving sets are

{nl}la {77/6}1, {nivnj}27
{nianjvnk}?)a {nianjvnkvn'r’}47 {nivnjvnk»nra ns}sv

6.
{nia njankvnr7n87nt} )
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(iv)

there are some k-number-resolving sets

{nl}la {’Ilg}l, {ni7nj}27
{n’ia njank‘}3a {n’ia njank7n1"}47 {nivnj7nk7n7‘a ns}57

6
{ni7 njank7n7‘>n.97nt} )

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

there are some k-number-resolving sets

{ni}' {ne}, {ni, s},
{ni7nj7nk}3u {ni7nj7nk7n’r‘}47 {nianj7nk7n7“a ns}57

6
{nianjankvn’r’ansant} )

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

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

{nl}la {77/6}1, {nivnj}27
{nianjvnk}?)a {nianjvnkvn'r’}47 {nivnjvnk»nra ns}sv

6
{nia g, Ny Ny, Mg nt} .
For given vertices n and n’ if

d(s1,n) # d(s1,n),d(s2,n) # d(sa,n’),...,d(sg,n) # d(sk,n’),

then s1, s9, ..., sk k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’/, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum neutrosophic cardinality between all
k-number-resolving sets is called neutrosophic k-number-resolving number
and it’s denoted by N} (PTH) = 1.9, N2(PTH) = 1.8, N2(PTH) =

3.3, NY(PTH) =3.9,N>(PTH) = 5.1, NS(PTH) = 7.8; and corresponded
to k-number-resolving sets are

{n6}17 {n37 n2}2, {n37 na, n4}3,

{n37n27n47n6}47 {n37n27n47n67n1}57 {n37n27n4,n6,n1,n5}6.

Proposition 3.11. Let NTG : (V,E,o,u) be a cycle-neutrosophic graph where
O(CYC) > 3. Then

w

NFeYe) = ‘%EC 0i(2)zes, k=2,3,...,0(CYC).
Ti=1

Proof. Suppose CYC : (V, E, 0, 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); "1
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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-resolving number
and its neutrosophic k-number-resolving 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-resolving number
and its neutrosophic k-number-resolving number.
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be a cycle-neutrosophic graph CYC : (V, E, o, ). In the setting of cycle, a vertex of
resolving set corresponded to resolving number resolves as if it doesn’t k-number-resolve
in the setting of resolving. In the setting of cycle, always k > 1. Antipodal vertices play
roles when k = 2 such that they’re excluded from k-number-resolving sets but they play
no role when k # 2. All minimal k-number-resolving sets corresponded to
k-number-resolving number are

2
{ni’ N }excluding antipodal vertices»
3 4 5
{Tli, ny, le} ) {ni7 g, Nk, n?"} ’ {nia g, Nk, Ny, ’I’Ls} )

6
{niv Ty, My My Mgy nt} .
For given vertices n and n’ if

d(s1,n) # d(s1,n’),d(s2,n) # d(sa,n’),...,d(sk,n) # d(sg,n’),

then s1, 89, ..., s k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,89,...,8k in S such that s1, so, ..., s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum neutrosophic
cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

3
NEeyo) = lrSrTi:nk > 0i(@)aes, k=2,3,...,0(CYC);

i=1

and corresponded to k-number-resolving sets are

{ni7 nj }gxcluding antipodal vertices»
{ni> nj7 nk}37 {ni7 nj7 N, ’I’LT}4, {nia nj7 Ny Ny ns}57
{ni, nj» Ny Ny N,y nt}G;
Thus
3
NrEeyo) = lg}ir}g 0i(2)zes, k=2,3,...,0(CYC).
=1
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 3.12. 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.

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

(74) in the setting of cycle, a vertex of resolving set corresponded to resolving
number resolves as if it doesn’t k-number-resolve in the setting of resolving.
In the setting of cycle, always k > 1. Antipodal vertices play roles when
k = 2 such that they’re excluded from k-number-resolving sets but they play
no role when k # 2;
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(iid)

(vi)

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

2
{niﬂ nj }excluding antipodal vertices»
3 4 5
{n’ia nj, nk} ) {n’ia T, Nk, n?‘} ) {niv T, Nk, Ny, ns} )

6
{nia nj?nk7nT7n87nt} .

For given vertices n and n’ if

(517 ) 7£ d(317 ) (527 ) 7é d(527 )7' (Sk7 ) 7£ d(ska )a

then s1, s9,. .., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum cardinality between all
k-number-resolving sets is called k-number-resolving number and it’s denoted
by N¥(CYC) =k, k=2,3,...,0(CYC); and corresponded to
k-number-resolving sets are

2
{n’i’ nj}excluding antipodal verticess
3 4 5
{ni7 ’I’Lj, ’I’Lk} 3 {ni7 nja Nk, n’r‘} 9 {ni7 nj7 Ny Ny ns} B

6.
{nia nj7 Ny My y Mg, nt} )
there are some k-number-resolving sets

2
{niv nj }cxcluding antipodal vertices»
2,3 2,3,4 2,3,4,5
{nivnj7nk‘} a{nianjankvnT} ,{’I’Li,?’bj,ﬂk,nr,ns} )

2,3,4,5,6
{ni,nj,nk7nr,ns,nt} ’ T

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

there are some k-number-resolving sets

2
{ni’ nj}excluding antipodal verticess
3 4 5
{’I’Li, N, nk} ) {niv T, Nk, n’r‘} ) {ni7 Ty Ny Ny ns} )
6
{nia Ty Mgy Ny N,y nt} 3
corresponded to k-number-resolving number as if there’s one

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

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

2
{ni’ j }excluding antipodal vertices»
3 4 5
{77,1', nj, nk} ; {nia Ty N, nr} ) {niv Ty Mgy Mgy nS} )

6
{nia n]’ank7nr7nsvnt} .

For given vertices n and n’ if

(517 ) 7& d(sla ) (527 ) 7é d(527 ) . (5k7 ) 7£ d(ska )a
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then s1, s9, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, So,..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum neutrosophic cardinality between all
k-number-resolving sets is called neutrosophic k-number-resolving number
and it’s denoted by N2(CYC) = 1.3, N3(CYC) = 2.6, NA(CYC) =

4.1, N3(CYC) = 6.0, NS(CYC) = 7.5; and corresponded to
k-number-resolving sets are

{nlan5}27
{7117715,714}3, {’I’Ll, ns5, N4, n6}47 {nla N5, N4, Ne, n3}5>

6
{711,715,714,7167713,712} .

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

(4)
(i)

(iid)

(iv)

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

in the setting of cycle, a vertex of resolving set corresponded to resolving
number resolves as if it doesn’t k-number-resolve in the setting of resolving.
In the setting of cycle, always k > 1;

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

{nivnj}27 {nivnjank}ga {nianjvnka TLT}4,

{ni7nja nkanrvns}5'

For given vertices n and n’ if

d(s1,n) # d(s1,n),d(s2,n) # d(sa,n’),...,d(sg,n) # d(sk,n’),

then s1, s9, ..., sk k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum cardinality between all
k-number-resolving sets is called k-number-resolving number and it’s denoted
by N*(CYC) =k, k=2,3,...,0(CYC); and corresponded to
k-number-resolving sets are

{ni7nj}27 {nianjvnk}ga {nianj7nka nr}4a

5.
{ni7 N, Nk, N,y ns} 3
there are some k-number-resolving sets

{ni7 nj}Z’ {nia ng, nk}2,37 {ni7 g, Nk, nT}273’4a

2,3,4,5
{’I’Li,?’lj,nk,nr,ns} ’ ™

S0 as it’s possible to have one of them as a set corresponded to neutrosophic
k-number-resolving number so as neutrosophic cardinality is characteristic;
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13(0.1,0.9,0.9) (0.1,0.5,0.8)

—

(0.1,0.2,0.9)
/ 0 15(0.2,0.7,0.6)

(0.2,0.1, 0.6)

1:(0.2,0.1,0.6)

L -
11(0.2,0.2,0.9)

(0.1,0.1,0.2)
n;(0.1,0.1,0.2)

Figure 14. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving number.

(v) there are some k-number-resolving sets

2 3 4
{nia nj} ) {ni7 nj, ’I’Lk} ) {niv Nj, Nk, nr} ’
5
{ni, Mgy Mgy Moy, nS} >
corresponded to k-number-resolving number as if there’s one

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

(vi) all k-number-resolving sets corresponded to k-number-resolving number are

{ni7nj}27 {ni7nj7nk}37 {Tli,ﬂj,nk, n'f‘}47
{nianja Nk, TLT,TLS}S.

For given vertices n and n’ if

(817 )#d(sb ) (52’ )#d(827 )7' (Sk7 )#d(skn )a

then s1, s9, ..., sk k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’/, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum neutrosophic cardinality between all
k-number-resolving sets is called neutrosophic k-number-resolving number
and it’s denoted by

N2(CYC) =21T,N3(CYC) =42, NH(CYC) = 6.2, N3(CYC) = 8.5; and
corresponded to k-number-resolving sets are

{n1,7l5}2, {nlan5an2}37 {nla ns, Mo, Tl4}4,

{nlan5an2an4an3}5'

Proposition 3.13. Let NTG : (V, E,o0,u) be a star-neutrosophic graph with center c.
Then

3
N ST 29y ) = min 7i(%)zes-

S=VMRo(sTRy o) Miknizno(stry ,,) 121

N TR " G R, ) = (%)
( 1, 2) 1S]= O(STRlaQ) IZU €s-
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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)

s (0.5
(0.5,0.4,0.4)

.0.4,0.4)

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

N T (STR, ,,) = 0n(STR1 ).
— O(STR1.4,) — 2, 0(STR1.5,) = 1,O(STRy.,,).

Proof. Suppose STR1 5, : (V, E,0, 1) is a star-neutrosophic graph. An edge always has
center, ¢, as one of its endpoints where NO(STR, 4,) = C- All paths have one as their
lengths, forever. In the setting of star, a vertex of resolving set corresponded to
resolving number resolves as if it doesn’t k-number-resolve in the setting of resolving.
All minimal k-number-resolving sets corresponded to k-number-resolving number are

O(STR1,05)—2 )= .
V\ {nO(STRl,Q% ni}"z’#no(ls;al,%) VA {ni}o(STRL 2) 17 VO(STR1,05)

For given vertices n and n’ if

(81, )#d(slﬁ ) (527 )#d(s% )" (Slﬁ )#d(slw )7

then si, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum neutrosophic
cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

3
M?(STRI’Uz)iz(STRl,oz) = min 0i(T)zes-

S=V\{no(sTRy 5,) Mitni#nosrr, vy) im1

N'r?(STRLU2)_1 STR o = 1
( Los) ‘S‘:O(nglglm) 1201 zeS-

N CTFRL) (9T R, L) = 0, (STRy ,,)
= O(STRl)Uz) — 2, O(STRl)Uz) — 1, O(STRL(H);
and corresponded to k-number-resolving sets are

O(STR1,65)—2 O(STR1,6,)—1 1/O(STR1,,
V\{no(STRl,ag)’ni}nﬁéno(IST;L@)’V\{ni} (STR1,0,) 1,V (STR1,0,)

Thus

O(STR1 .6, )— .
J\fn( Lo2) 2(S’TRL(,Z)) = min ZO’Z T)zes-

SZV\{7LO(STR1’(,2)7ni}ni#no(STRLaz) =
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3
N CTe2) (G R, ) = i () aes-
(STR1,4,) \5\:@(5%1,02)_12” (z)zes

N T2 (STRy 5,) = 00 (STR1 o)
k= O(STR1 ,) ~ 2,0(STRy,,) — 1,O(STRy 1,).

Proposition 3.14. Let NTG : (V, E,o0,u) be a star-neutrosophic graph. Then
k-number-resolving number isn’t equal to resolving number where k #£ 1.

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

(7) the number of k-number-resolving sets is O(STR; 4,) choose O(STR1 ,,) — 2 plus
O(STR;1,0,) plus one where k = O(STR; 4,) — 2;

(73) the number of k-number-resolving sets is O(STR1,5,) plus one where
k=O(STRy,,) — 1;

(791) the number of k-number-resolving sets is one where k = O(STR1 4,).

Proposition 3.16. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then

(i) the number of k-number-resolving sets corresponded to k-number-resolving number
is O(STR1 4,) choose O(STR; ,) — 2 where k = O(STR1 »,) — 2;

(i) the number of k-number-resolving sets corresponded to k-number-resolving number
is O(STR1 ,,) where k = O(STR: 5,) — 1;

(#i1) the number of k-number-resolving sets corresponded to k-number-resolving number
is one where k = O(STR; »,).

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 3.17. 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 resolving set corresponded to resolving number
resolves as if it doesn’t k-number-resolve in the setting of resolving;

(#41) all minimal k-number-resolving sets corresponded to k-number-resolving number
are

{n27n37n4}37 {n27n37n5}37 {"7‘27”47”5}3?
{ng,n4,n5}3, {n17n2>n37n4}43 {n1>n27n37n5}4,
{n17n27n47n5}47 {n17n37n47n5}47 {nZ,n3an4,n5}47

{TLl,TLQ,TL:’), Ny, TL5}5-
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For given vertices n and n’ if

(517 )#d(slv ) (527 )#d(827 ) (sk7 )#d(sk» )7

then s1, sg, ..., sk k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic
vertices si, 82, ...,S, in S such that sy, so, ..., sy k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving
number and it’s denoted by

NE(STR: ,,) =k, k=O(STR14,) —2,0(STR1,,) —1,0(STR; ,); and
corresponded to k-number-resolving sets are

{n27n37n4}37 {’I’LQ,’I’L3,TL5}3, {’I’LQ,’I’L4,’I’L5}3,
{n3,n4,n5}37 {nl,ng,ng,n4}4, {n1>n2,n3,n5}47

{TLl,TLQ,TL4,n5}4, {TLl,TLg,TL4,TL5}4, {TLQ,TLg,TL4,TL5}4,

5.
{n17 n2,ns, Ny, n5} )
(iv) there are ten k-number-resolving sets

{TLQ,?’Lg,TL4}3, {n27n37n5}37 {ng,n4,n5}3,
{n3,n4,n5}3, {nl,ng,ng,n4}4, {ﬂ17n27ﬂ37”5}47
{n1,n2,n4,m5}*, {n1, n3, 4,5}, {n2, n3, na, ns }*,
{n1,n2,n3,m4,n5}°,

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

(v) there are ten k-number-resolving sets
{n27 ns, n4}37 {n27 ns, n5}37 {n2> Ny, ’I’L5}3,
{n37 Ny, n5}37 {nla na2,n3, TL4}4, {nla na2,ns, TL5}4,

{n17n27n4) n5}47 {n17n37n47n5}47 {n27n37n47n5}47

{n17n27n37n45 n5}57

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

(vi) all k-number-resolving sets corresponded to k-number-resolving number are

{nivnj}2? {nianjvnk}gﬁ {nivnjvnk7n7"}47

{ni7nj7nk»nr7ns}5-
For given vertices n and n’ if
(817 ) 7é d(817 ) (52’ ) 7& d(82’ )7' (Ska ) 7é d(8k> )7

then s1, s9,. .., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic
vertices s1, 82, ..., 8k in S such that s1, so, ..., s; k-number-resolve n and n’, then
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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-resolving number
and its neutrosophic k-number-resolving number.

the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

N3(STR1 ,) = 3.9, NA(STR1,5,) = 5.8, N2(STR; »,) = 7.6; and corresponded
to k-number-resolving sets are

{n27n37n5}37 {n17n27n37n5}47 {n17n27n37n47n5}5'

Proposition 3.18. 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

O(CMCy, 5 )—2 .
Na L2 (OMCyy 0y) = min 0:(2)zes-
S:V\{n}’n?}nl;énz. i=1
F#n? =

N@(CMCal,02)71 CMCU o ' '
n ( 1oa) = |S|= O(CMcal o2)= 120 -

N OMCor02) (O[O, 5)) = On(CMCy, o).
= O(CMCy, 0,) —2,0(CMCy, 4,) — 1,0(CMCy, o).

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-resolves any given
vertex. Assume same parity for same partition of vertex set which means V7 has odd
indexes and V5 has even indexes. In the setting of complete-bipartite, a vertex of
resolving set corresponded to resolving number resolves as if it doesn’t k-number-resolve
so as resolving is different from k-number-resolving. All minimal k-number-resolving
sets corresponded to k-number-resolving number are

LA R e R () e e

For given vertices n and n’ if

(515 )#d(slv ) (SQ, )#d(SQ’ )" (Sk’ )#d(skv )7

then s1, 82, ..., S k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
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$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum neutrosophic
cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

3

O(CMCy, 0))—2 .
Nn L2 (CMCy, 6y) = min oi(T)zes-
S=V\{nini}, 12 i}
T J =

3

O(CMCoy 0,)—1 .

n 1z M o1,02) — i x .
N (OMCosox) = (BB, 1o 2 (e
N EMEoraa) (OO, 5)) = On(CMCy, o).
k=O(CMCy, 0,) —2,0(CMCly, 4,) — 1,0(CMCy, 0,);

and corresponded to k-number-resolving sets are

O(CMCoy, 5,)—2 _
v \ {nzl, n? n1(¢n2 1.02) Vv \ {ni}O(CMCgl,ag) 1, VO(CMCgl,Gg)_
K3 J

Thus

3
nin Z 0i(X)zes.

O(CMCy, 0,)—2
Ny 272 2 OMCy, 5,) = min
S:V\{7L,i,nj}n7}¢n§ i—1

3
NT(LQ(CMC(,I,Q)—l CMCU o) = . . . )
( 1, 2) |S|:O(CIJIV1[ICIZ’101,U2)—1;O— (l') es

N EMEora) (0N, 5)) = On(CMCy, o).
k=O(CMCy, 0,) —2,0(CMCy, 4,) — 1,0(CMCy, o).
0

Proposition 3.19. Let NTG : (V, E,o0,u) be a complete-bipartite-neutrosophic graph.
Then k-number-resolving number isn’t equal to resolving number where k # 1.

Proposition 3.20. Let NTG : (V, E, o, u) be a complete-bipartite-neutrosophic graph
with center c. Then

(i) the number of k-number-resolving sets is |Vi| multiplying |Va| plus O(CMCy, +,)
plus one where k = O(CMCy, 5,) — 2;

(13) the number of k-number-resolving sets is O(CMCy, »,) plus one where
k=0(CMC,,.s,) — 1;

(71) the number of k-number-resolving sets is one where k = O(CMCy, o,)-

Proposition 3.21. Let NTG : (V,E, o, u) be a complete-bipartite-neutrosophic graph
with center c. Then

(7) the number of k-number-resolving sets corresponded to k-number-resolving number
is |Vi| multiplying |Va| where k = O(CMCy, 5,) — 2;

(it) the number of k-number-resolving sets corresponded to k-number-resolving number
is O(CMCy, »,) where k = O(CMCy, ,) — 1

(#i1) the number of k-number-resolving sets corresponded to k-number-resolving number
is one where k = O(CMCy, 5,).
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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 3.22. 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;

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

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

{n1,m2}%, {n1,n3}?, {na,na}?,

{7147”3}2,{711,712,713}3,{n1,n2,n4}3,

{n1,m3,n4}>, {na, nz,n4}>, {n1, o, nz, ng b
For given vertices n and n’ if

d(s1,n) # d(s1,n),d(s2,n) # d(sa,n’),...,d(sk,n) # d(sg,n’'),

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, Sa, ..., Sk in S such that s1, sa, ..., s; k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving
number and it’s denoted by
NE(CMC,, 5,) =k, k=0O(CMCy, »,) —2,0(CMCy, 5,) —1,0(CMCly, o,);
and corresponded to k-number-resolving sets are

{n17 n2}27 {nla n3}2) {n4a n2}27

{n4a n3}'2; {nla na, n3}3a {nh na, ’I’L4}3,

{n17n37n4}3a {n27n37n4}3; {711,712,7137714}4;

(iv) there are nine k-number-resolving sets

{nla 77’2}27 {nla n3}2, {714, 712}27
{na,ns}?, {n1,n2,n3}>%, {n1, ng, na} %,
{n1,n3,n4}%2, {ng, n3, 14}, {n1, na, n3, ng }>34,

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

(v) there are nine k-number-resolving sets
{nla TL2}2, {nla 7’L3}2, {714, n2}27

{n47n3}23 {n17n27n3}3; {n17n27n4}37

{n17n37n4}33{n27n37n4}37{nlanQanﬁan4}4
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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)
n1(0.7,0.9,0.3) '

n4(0.3,0.4, 0.3)

Figure 17. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving number.

corresponded to k-number-resolving number as if there’s one k-number-resolving 107
set corresponded to neutrosophic k-number-resolving number so as neutrosophic 10
cardinality is the determiner; 1049

(vi) all k-number-resolving sets corresponded to k-number-resolving number are 1050

{n17n2}23 {n17n3}2; {n4an2}2,
{714,”3}2, {Tll,n2,n3}3, {nl,nz,n4}3,

{n17n37n4}37 {n2an3an4}3; {nlanQanSan4}4-

For given vertices n and n’ if
d(slv ’Il) 7é d(sla nl)v d(SQa n) 7é d(527 77,,), ceey d(skv 77,) 7é d(5k7 TL/),

then s1, sg,...,sr k-number-resolve n and n’. Let S be a set of neutrosophic 1051
vertices [a vertex alongside triple pair of its values is called neutrosophic vertex.]. 1o
If for every neutrosophic vertices n and n’ in V' \ S, there are at least neutrosophic 1053
vertices si, 82, ...,S, in S such that s1, 8o, ..., sp k-number-resolve n and n’/, then 1054
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum 10ss
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic 10s6

k-number-resolving number and it’s denoted by 1057
N2(CMCy, 5,) =24,N3(CMCy, »,) = 3.9, NHCMC,, »,) = 5.8; and 1058
corresponded to k-number-resolving sets are 1050

{TL4,TL2}2, {77,2,7743,77,4}3, {nlan23n3an4}4'

Proposition 3.23. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph
where t > 3 and |V; > 2. Then

NS(CMCULQNyat)_Q(CMCm,Uz,m,Ut) min Zgi(m)xes

S=V\{n],n5} nrsns

Ji=1
( ) -
O(CMCyy oy, 0y)—1 :
Nn 12 (COMC oy g 00) = min E 0i(T)zes-
|S|=0(CMCloy iz o) —1

NEOMCorraso ) (OMCy oa 1) = On(CMCay gy ).

k=0(CMCs, 6y, 0,) —2,0(CMCyp, 5y, 0,) —1,O(CMCo, 5y, .00,)-
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Proof. Suppose CMCy, oy, 0, = (V, E, 0, 1) is a complete-t-partite-neutrosophic graph.
Every vertex in a part is k-number-resolved 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 resolving set corresponded

to resolving number resolves as if it doesn’t k-number-resolve so as resolving is different

from k-number-resolving. All minimal k-number-resolving sets corresponded to
k-number-resolving number are

oCcMC

v\ {n, S} o o109, at)—27v\{ni}o(cnfcgl,a2,.._,c,t)717VO(CMCUNQ,...M

For given vertices n and n’ if

(517 )#d(sla ) (52’ )#d(s% )" (sk’ )#d(skv )7

then s1, 82, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices

$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum neutrosophic

cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

3
O(CMC o, oo o)) =2
N, 12 OMCloy g e 00) = min g 0i(T)zes
S= V\{nl 7” }n ;én i=1
OCMC ) i
MCoyioy o) —1 .
N, 12 (CMC oy g e o) = min g 0i(7)zes-
|SI=O(CMCiry oy o) ~1 57

N OMCoronco) (ONCy, o 0) = Op(CMCoy oy ).
k= O(CMCoy oy o)) = 2,0(CMCoy, gy g)) = 1,O(CMCl, s,

and corresponded to k-number-resolving sets are

VA {nl, S}O(CMCUI,UQ,,.,U,,)*{V\{ni}o(CMcal,,z,...,at)—1,vo(0MoU1,(,2,.. o

Thus
O(CMCo; oo oy)—2
N, Lot cMC = o S
n ( 01,02, 7Ut) S— V\{n7 Jf}n #lj; [ LE
o(CcMC ) >
01100 og)—1
Na 12T OM Oy, g 00) = min > 0i(2)zes-

ISI=O(CMCoy g o) —1 =

NS(CMCULU%W yat)(CMCUthz,"' 70'1,) = On(c’Mcal,Uz,"' 70't)'

=0(CMCys, 65 0,) —2,0(CMCp, 5y 6,) — L,O(CMClr, 5y, 50

O

Proposition 3.24. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph.

Then k-number-resolving number isn’t equal to resolving number where k # 1.

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

with center c. Then
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(#)

the number of k-number-resolving sets is |V1| multiplying |Va| plus
O(CMCy, 5y, 5,) Plus one where k = O(CMCy, oy, 00) — 25

(12) the number of k-number-resolving sets is O(CMCy, 4,.... o,) Dlus one where

k=0(CMCys, 0y, 0,) — 1;

(i#i) the number of k-number-resolving sets is one where k = O(CMCly, 5y 5,)-

Proposition 3.26. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph
with center c. Then

(4)

(i)

the number of k-number-resolving sets corresponded to k-number-resolving number

is |Vi| multiplying |Va| where k = O(CMCly, oy, 0,) — 2

the number of k-number-resolving sets corresponded to k-number-resolving number

is O(CMCy, 5. 0,) Where k= O(CMCy, 5y 0,) — 1

the number of k-number-resolving sets corresponded to k-number-resolving number

is one where k = O(CMCy, 0y, 00 )-

Example 3.27. There is one section for clarifications. In Figure (18), 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;

in the setting of complete-t-partite, a vertex of resolving set corresponded to
resolving number resolves as if it doesn’t k-number-resolve so as resolving is

different from k-number-resolving;

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

are

{n17n27n3}3; {711,712,715}3, {711,7137”5}3»
{714,712,713}3, {n4,n2,n5}3, {n4,n3,n5}3,
{n1,n2,n3,n4}*, {n1,n2,n3,n5}*, {n1,n2, 4,05 }*,
{n1,n3,n4, 15}, {no, n3, ng, ns 34, {n1, na, ng, na, ns }°.

For given vertices n and n’ if

d(s1,n) # d(s1,n),d(s2,n) # d(s2,n’),...,d(sk,n) # d(sg,n'),

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, S2,...,8; in S such that sq, ss, ..., s; k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving

number and it’s denoted by N¥(CMCy, oy 0,) =k, k =
OCMCs, 65, 0,) —2,0(CMCy, 6y, 0,) — L,O(CMCly, o,.... 0,); and
corresponded to k-number-resolving sets are

{n1,n2,n3}%, {n1,n2,n5}%, {n1,n3,ns}?,
{n4,n2,n3}3, {714,”2,”5}3, {7147”37”5}3»
{n17n27n37n4}43 {n17n27n37n5}4; {n17n27n47n5}47

{n17n37n47n5}47{n27n37n47n5}47{nlanQanﬁan4an5}a
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(iv) there are sixteen k-number-resolving sets 1105

{n17n27n3}37 {'I’Ll, na, ’I’L5}3, {nla ns, 715}37
{n47n27n3}37 {n4an2an5}3a {n4a ns, 7'L5}3,
{n1,n2,n3,n4}3’4, {n17n27n37n5}3’4, {nl,nz,n4,n5}3’47

{nl,ng,n4,n5}3’4, {n27ﬂ37n4,n5}3’4, {nl,nz,ns,n4,n5}3’4’5,

S0 as it’s possible to have one of them as a set corresponded to neutrosophic 1106
k-number-resolving number so as neutrosophic cardinality is characteristic; 1107
(v) there are sixteen k-number-resolving sets 1108

{711,712,713}3, {711,712,715}3, {711,713,715}3»
{714,712,713}3, {714,712,715}3, {n4,n3,n5}3,
{nl,ng,ng,n4}4, {nl,nz,n3,n5}4, {nl,n2,n4,n5}4,
{n1,n3,n4,n5}*, {ng, ng, na,ns}*, {n1,n2,m3,m4,15}°,
corresponded to k-number-resolving number as if there’s one k-number-resolving 1109

set corresponded to neutrosophic k-number-resolving number so as neutrosophic 110
cardinality is the determiner; 11

(vi) all k-number-resolving sets corresponded to k-number-resolving number are 112

{n17n27n3}3a {n17n27n5}3; {n17n37n5}37
{na,n2,n3}°, {na, n2,n5}>, {na,n3,ns}",
{n17n27n37n4}47 {nlanQan3an5}4a {nlanQan4an5}47

{n17n37n47n5}47 {n27n37n47n5}47 {n17n27n37n47n5}5'

For given vertices n and n’ if

d(s1,n) # d(s1,n),d(s2,n) # d(s2,n’),...,d(sk,n) # d(sg,n’'),

then sq, s9,. .., k-number-resolve n and n’. Let S be a set of neutrosophic 113
vertices [a vertex alongside triple pair of its values is called neutrosophic vertex.]. s
If for every neutrosophic vertices n and n’ in V'\ S, there are at least neutrosophic s
vertices s1, S2,...,8; in S such that sq, s9,..., s, k-number-resolve n and n’, then 1116
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum 117
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic 11

k-number-resolving number and it’s denoted by N2(CMCy, 4,.... 0,) = 119
38NHCMCy, 5y, o) =53,N(CMCy, 5y.... 0,) = 7.2; and corresponded to 110
k-number-resolving sets are 121

{n47n27n5}3a {712,713,71477745}4, {7117712,713,714,715}5.

Proposition 3.28. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph. Then

3

= - , min g (%) zes-
i O(WHLLGQ) n:n;EE,n:,n;,no(WHLlyo2)n,rc pairwise disjoint. i=1

1
n

3
NEWHE o) = gy Y i () acs.
(WHL,,) |sr:0(&3?iL62y71;§;°'(x) es

NS(WHLI'UQ)(WHLLJz) = On(WHLLUQ)'
k=1,0WHL,,) —1,0(WHL ,,).
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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)

& (0.5.0.20.3)

1n:(0.7,0.9, 0.3) " (0.3,0.2,0.3)

n4(0.3,0.4,0.3)

Figure 18. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving 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 resolving set corresponded to resolving number resolves as
if it doesn’t k-number-resolve so as resolving is different from k-number-resolving. All
minimal k-number-resolving sets corresponded to k-number-resolving number are

14 \ {n:ﬂ nj” NOWHL1,0,) }S;Z‘;SEL,Z;,ZZ;,731@<WHL1_U2)are pairwise disjoint.?

174 \ {ni}O(WHLl,az)*l’ VO(WHLLGQ).

For given vertices n and n’ if
d(s1,n) # d(s1,n’),d(s2,n) # d(s2,n’),...,d(sk,n) # d(sg,n’),

then s1, 89, ..., s k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at least neutrosophic vertices
$1,82,...,8 in S such that sq, s9,...,s; k-number-resolve n and n’, then the set of
neutrosophic vertices, S is called k-number-resolving set. The minimum neutrosophic
cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

1 .
N, = o min E 0 (%)zes.
S=V\{n] 77’Lj,nO(WHLLUz)}nfn‘j.EE,n{,n‘j,no<WHL1‘02)arc pairwise disjoint. 57
O( ) °
WHL »,)—1 .
Nn P2 (WHLy ) = min E 0i(2)zes-
|S|=O(WHL1 5)~1 4

NEWHE ) (W HL ) = On(WHLL,,).
k=1,0WHL14,)—1,0(WHL.,,);

55/66

1122

1123

1124

1125

1126



and corresponded to k-number-resolving sets are

O(WHL1,5,)—3
T S 102
Vv \ {nz 155 nO(WHLl,cz)}nfn‘;.EE,nf,n;,n@<WHL1_02)are pairwise disjoint.?

174 \ {ni}O(WHLLoQ)*l’ V(D(WHLLUQ).
Thus

1

= min Zai(x)xes.

S=V\{nl',n3n : : _— S
\{n},n3, O(WHLLUZ)}n;‘n;EE,n{‘n;,W,O(WHLI’UQ)are pairwise disjoint. 57

3
O(WHLl,UQ)_l WHL _ . .
A ( 1oa) |S|:O(Vg1;1r£1,02)—1;02@)%68.
1e) -
N (WHE 5,) = Op(WHLLg,).

k=1,0WHL,,) —1,0(WHL ,,).

Proposition 3.29. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph. Then
k-number-resolving number isn’t equal to resolving number where k £ 1.

Proposition 3.30. Let NTG : (V,E,o0,u) be a wheel-neutrosophic graph with center c.
Then

(i) the number of k-number-resolving sets is OWHLy ,) — 1 plus OWHLq 4,) plus
one where k = OWHL1 ,,) — 3;

(17) the number of k-number-resolving sets is O(WH L1 ,,) plus one where
k= O(WHLLUg) — 1,

(#33) the number of k-number-resolving sets is one where k = O(WHL1 ,,).

Proposition 3.31. Let NTG : (V, E, o, 1) be a wheel-neutrosophic graph with center c.
Then

(7) the number of k-number-resolving sets corresponded to k-number-resolving number
is OWHL, ,,) — 1 where k = O(WHL 4,) — 3;

(ii) the number of k-number-resolving sets corresponded to k-number-resolving number

is OWHL, ,,) where k = O(WHLy 4,) — 1;

(#i1) the number of k-number-resolving sets corresponded to k-number-resolving number
is one where k = O(WHL, ,,).

Example 3.32. 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.

(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 wheel, a vertex of resolving set corresponded to resolving number
resolves as if it doesn’t k-number-resolve so as resolving is different from
k-number-resolving;
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(7i7) all minimal k-number-resolving sets corresponded to k-number-resolving number 154
are 1155

{na,ns}", {ns,na}', {na, n3}’,

{n3,na}', {n1,na,ns}, {ny,ns,no}t,
{nl,n27n3}17 {nl,n3,n4}1, {nl,nz,ng,n4}4,
{nl,ng,ng,n5}4, {711,712,714,715}47 {7117”37”47”5}4,

{’Ilg,’ﬂg,ﬂ4,n5}47 {nl,ng,ng,n4,n5}5.

For given vertices n and n' if

d(s1,n) # d(s1,n),d(s2,n) # d(s2,n’),...,d(sk,n) # d(sg,n’'),

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, S2,..., 8k in S such that s1, so, ..., s; k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
cardinality between all k-number-resolving sets is called k-number-resolving
number and it’s denoted by

N'=OWHL, ,,) - 3.

NOWHLLo )=V (WHL, ,,) = O(WHL ,,) — 1.
NOWHLLo ) (WHL, ,,) = OWHL ,,).
k=1,0WHLy,) = 1O(WHL1,,);

and corresponded to k-number-resolving sets are 1156

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

{ng,n4}1, {nl,n4,n5}1, {n1,n5,n2}17
{m,nz,n:’)}l, {nl,ng,n4}1, {nl,nz,n37n4}4,
{n1,n2,n3,m5}*, {n1,n2,n4, n5}*, {11, 3, 4, M5},

4 5.
{n27n37n47n5} 7{”17”27”37”47”5} 3
(iv) there are fourteen k-number-resolving sets 1157

{na,ns}', {ns,n2}", {na, n3}",
{7137”4}1, {n17n47n5}1a {n17n57n2}17

{nlv na, n3}17 {nlv ns, n4}17 {nlv na2,ns, n4}17273’4a

1,2,3,4 1,2,3,4 1,2,3,4
{n17n27n37n5} a{n17n27n47n5} 7{n13n33n43n5} B}
1,2,3,4 1,2,3,4,5
{n27n37n47n5} ' a{n17n27n37n47n5} )
S0 as it’s possible to have one of them as a set corresponded to neutrosophic 1158
k-number-resolving number so as neutrosophic cardinality is characteristic; 1150
(v) there are fourteen k-number-resolving sets 1160

{n4,n5}1, {n5,n2}1, {ﬂ27ﬂ3}17

{ns, na}", {n1,n4, s}, {n1,ns,n2}",
{n1,n2,n3}", {n1,ng,na}", {n1, no, nz,na}?,
{nl,nz,ns,n5}47 {n17n27n4»n5}47 {nl,n3,n4,n5}4,

{TLQ,TL3,TL4, n5}47 {n17n27n37n47n5}57
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n5(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)
ns(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)

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

Figure 19. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving number.

corresponded to k-number-resolving number as if there’s one k-number-resolving 16
set corresponded to neutrosophic k-number-resolving number so as neutrosophic 12
cardinality is the determiner; 1163

(vi) all k-number-resolving sets corresponded to k-number-resolving number are 1164

{na,ns}", {ns,na}', {na, n3}’,

{n3,na}', {n1,na,ns}, {ny,ns,no}',
{nl,ng,ng}l, {n1,n3,n4}17 {nl,nz,ng,n4}4,
{711,712,713,715}47 {711,712,714,715}4, {”17”37”47715}4,

{712,713,714,TL5}47 {nl,ng,ng,n4,n5}5.

For given vertices n and n’ if

d(s1,n) # d(s1,n’),d(s2,n) # d(s2,n),...,d(sk,n) # d(sk,n’),

then s1, 89, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at least neutrosophic
vertices s1, S2,..., 8k in S such that s1, so, ..., sx k-number-resolve n and n’, then
the set of neutrosophic vertices, S is called k-number-resolving set. The minimum
neutrosophic cardinality between all k-number-resolving sets is called neutrosophic
k-number-resolving number and it’s denoted by

N} =24.

NEWHE o) Y wHr ) =53

NEWHI ) (WL ) = 7.2,
k= 170(WHL1,<72) - la O(WHLl,Uz);

and corresponded to k-number-resolving sets are 1165

{n4,n5}1, {n2,n3,n4,n5}4, {nl,nz,ns,n4,n5}5-
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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.

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

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

Step 3. (Model) The situation is designed as a model. The model uses data to assign
every section and to assign to relation amid sections, three numbers belong unit
interval to state indeterminacy, possibilities and determinacy. There’s one
restriction in that, the numbers amid two sections are at least the number of the
relations amid them. Table (1), clarifies about the assigned numbers to these
situations.

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

Sections of NTG n1 TNge+ -+ ns
Values (0.7,0.9,0.3) (0.4,0.2,0.8)--- (0.4,0.2,0.8)

Connections of NTG | E; Ey- - Fsg
Values (0.4,0.2,0.3) (0.5,0.2,0.3)--- (0.3,0.2,0.3)

4.1 Case 1: Complete-t-partite Model alongside its
k-number-resolving number and its neutrosophic
k-number-resolving number

Step 4. (Solution) The neutrosophic graph alongside its k-number-resolving number
and its neutrosophic k-number-resolving number as model, propose to use specific
number. Every subject has connection with some subjects. Thus the connection is
applied as possible and the model demonstrates quasi-full connections as
quasi-possible. 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 star,
the number is different. Also, it holds for other types such that complete, wheel,
path, and cycle. The collection of situations is another application of its
k-number-resolving number and its neutrosophic k-number-resolving 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 five subjects which are
represented as Figure (20). This model is strong and even more it’s
quasi-complete. And the study proposes using specific number which is called its
k-number-resolving number and its neutrosophic k-number-resolving number.
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,(0.4,0.2,0.8) . .
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Figure 20. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving number

There are also some analyses on other numbers in the way that, the clarification is 1205

gained about being special number or not. Also, in the last part, there is one 1206
neutrosophic number to assign to this model and situation to compare them with 1207
same situations to get more precise. Consider Figure (20). In Figure (20), an 1208
complete-t-partite-neutrosophic graph is illustrated. Some points are represented 1209
in follow-up items as follows. 1210

(i) For given two neutrosophic vertices, n and n’, there is either one path with 1u
length one or one path with length two between them; 1212

(#4) in the setting of complete-t-partite, a vertex of resolving set corresponded to 12
resolving number resolves as if it doesn’t k-number-resolve so as resolving is 1214

different from k-number-resolving; 1215
(#4¢) all minimal k-number-resolving sets corresponded to k-number-resolving 1216
number are 1217

{n17n2>n3}3a {n17n27n5}3a {n17n37n5}37
{n4,n2,n3}3, {n4,n2,n5}3, {n47n3vn5}33
{n17n27n37n4}47 {n17n27n37n5}47 {n17n27n47n5}47

{n17n37n4,n5}47 {n27n37n47n5}4a {77,1,77,2,77,3,77,4,77,5}5.

For given vertices n and n’ if

(517 ) 7£ d(317 ) (527 ) 7é d(527 )7' (5k7 ) 7£ d(ska )a

then s, s9,. .., s; k-number-resolve n and n’. Let S be a set of neutrosophic 121
vertices [a vertex alongside triple pair of its values is called neutrosophic 1210
vertex.]. If for every neutrosophic vertices n and n’ in V' \ S, there are at 1220
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk 1221
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called 122
k-number-resolving set. The minimum cardinality between all 1223
k-number-resolving sets is called k-number-resolving number and it’s denoted 122
by ./\/.]C(C']\4C’Ul7{,—27 . )*k k= 1225

O(CMCUMJQ ) — 2 O(CMCUl o2, ) — 1,O(CMC01_’027...7Q); and 1226
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corresponded to k-number-resolving sets are 1227

{n17n27n3}37 {n17n27n5}37 {n17n37n5}33
{na,n2,n3}°, {na, n2,n5}>, {na,ns, ns}>,
{nl>n2an37n4}4a {n17n27n37n5}4a {n17n27n47n5}4a

4 4 5.
{n17n3vn4vn5} 7{”27”37”47”5} 7{”17”27”37”47”5} )
(iv) there are sixteen k-number-resolving sets 1228

{n1,n2,n3}%,{n1,n2,n5}°, {n1,n3,n5}*,
{n47 na, n3}3a {77,4, na, n5}3a {n47 ns, n5}33
{71177"&277”&37714}3’4, {n1,n2,n3, n5}3’4, {71177127”47”5}3’4,
{nl,ng,n47n5}3’4, {na,n3,n4, 715}3’4, {n17n27n37n4,n5}3’4’5,
S0 as it’s possible to have one of them as a set corresponded to neutrosophic 122
k-number-resolving number so as neutrosophic cardinality is characteristic; 123

(v) there are sixteen k-number-resolving sets 1231

{n17n2,n3}3a {n17n27n5}3a {n17n37n5}3a
{n4,n2,n3}3, {n47n27n5}3, {n47n37n5}3,
{TLl,TLQ,TLg,TL4}4, {TLl,TLQ,TLg,TL5}4, {7?,177?,2,7’1,4,7?,5}4,

{n17n37n47n5}47 {n27n37n47n5}4a {n17n27n37n47n5}57

corresponded to k-number-resolving number as if there’s one 1232
k-number-resolving set corresponded to neutrosophic k-number-resolving 1233
number so as neutrosophic cardinality is the determiner; 1234

(vi) all k-number-resolving sets corresponded to k-number-resolving number are 123

{m,nz,ng}g, {7’L1,7’L2,7’L5}3, {n17n37n5}33
{n4,n2,n3}3, {ﬂ47ﬂ27”5}3, {7147”37”5}3,
{n1,n2,n3,n4}*, {n1,n2,n3,m5}*, {n1,n2, 74, n5}*,
{n1,n3,n4, 5}, {na, n3, 14, n5}*, {n1, na, 13, Ny, 15 }°.

For given vertices n and n’ if

d(s1,n) # d(s1,n),d(s2,n) # d(sa,n’),...,d(sg,n) # d(sk,n’),

then s1, s9, ..., s, k-number-resolve n and n’. Let S be a set of neutrosophic 123
vertices [a vertex alongside triple pair of its values is called neutrosophic 1237
vertex.]. If for every neutrosophic vertices n and n’ in V' \ S, there are at 1238
least neutrosophic vertices si, So,..., S, in S such that s1,s9,..., sk 1239

k-number-resolve n and n’, then the set of neutrosophic vertices, S is called 1240
k-number-resolving set. The minimum neutrosophic cardinality between all  12a1
k-number-resolving sets is called neutrosophic k-number-resolving number 1242

and it’s denoted by N2(CMCy, oy 0,) = 38NHCMCys, 5y o) = 1243
5.3, N2(CMCy, 55, .5,) = 7.2; and corresponded to k-number-resolving sets 1
are 1245

{n47n27n5}37 {n27n37n47n5}4a {n17n27n37n47n5}5'
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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 21. A Neutrosophic Graph in the Viewpoint of its k-number-resolving number
and its neutrosophic k-number-resolving number

4.2 Case 2: Complete Model alongside its Neutrosophic 1246
Graph in the Viewpoint of its k-number-resolving number .~
and its neutrosophic k-number-resolving number 1248

Step 4. (Solution) The neutrosophic graph alongside its k-number-resolving number 12
and its neutrosophic k-number-resolving number as model, propose to use specific 1250
number. Every subject has connection with every given subject in deemed way. s

Thus the connection applied as possible and the model demonstrates full 1252
connections as possible between parts but with different view where symmetry 1253
amid vertices and edges are the matters. Using the notion of strong on the 1254
connection amid subjects, causes the importance of subject goes in the highest 1255
level such that the value amid two consecutive subjects, is determined by those 1256
subjects. If the configuration is complete multipartite, the number is different. 1257
Also, it holds for other types such that star, wheel, path, and cycle. The collection 12
of situations is another application of its k-number-resolving number and its 1250

neutrosophic k-number-resolving number when the notion of family is applied in 120
the way that all members of family are from same classes of neutrosophic graphs. e
As follows, there are four subjects which are represented in the formation of one 16
model as Figure (21). This model is neutrosophic strong as individual and even 126
more it’s complete. And the study proposes using specific number which is called 1264
its k-number-resolving number and its neutrosophic k-number-resolving number 125
for this model. There are also some analyses on other numbers in the way that, 1266

the clarification is gained about being special number or not. Also, in the last 1267
part, there is one neutrosophic number to assign to these models as individual. A 18
model as a collection of situations to compare them with another model as a 1260
collection of situations to get more precise. Consider Figure (21). There is one 1270
section for clarifications. 1271

(1) For given neutrosophic vertex, s, there’s an edge with other vertices; 1272

(74) in the setting of complete, a vertex of resolving set corresponded to resolving 173
number resolves as if it doesn’t k-number-resolve so as resolving is different 17
from k-number-resolving. Resolving number and k-number-resolving number 175

are the same if k = 1; 1276
(#4¢) all minimal k-number-resolving sets corresponded to k-number-resolving 1277
number are 1278

{n1,n2,n3}3, {nl,ng,m}?’, {7117”37”4}3-

For given vertices n and n’ if

d(s1,n) # d(s1,n'),d(s2,n) # d(s2,n'),...,d(sk,n) # d(sg,n’),
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then s1, s9, ..., s, k-number-resolve n and 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 vertices n and n’ in V' \ S, there are at
least neutrosophic vertices si, So,..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum cardinality between all
k-number-resolving sets is called k-number-resolving number and it’s denoted
by N¥(CMT,) =k, k= O(CMT,) — 1; and corresponded to
k-number-resolving sets are

{nl,n2,n3}3, {7117”27”4}3, {n17n37n4}3§
(iv) there are four k-number-resolving sets

{nlanQan3}3a {nla na, n4}3, {n17 ns, n4}37

{n17n27n37n4}47

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

(v) there are three k-number-resolving sets
{’I’Ll, na, n3}3a {n17 na, n4}37 {n17 ns, n4}37

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

(vi) all k-number-resolving sets corresponded to k-number-resolving number are

{n17n27n3}37 {7117712,”4}3, {n17n37n4}3~

For given vertices n and n’ if

d(s1,m) # d(s1,n),d(s2,n) # d(sa,n’),...,d(sg,n) # d(sk,n’),

then s1, s9, ..., s, k-number-resolve n and 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 vertices n and n’ in V'\ S, there are at
least neutrosophic vertices si, So, ..., S, in S such that s1,s9,..., sk
k-number-resolve n and n’, then the set of neutrosophic vertices, S is called
k-number-resolving set. The minimum neutrosophic cardinality between all
k-number-resolving sets is called neutrosophic k-number-resolving number
and it’s denoted by N*(CMT,) = 3.9, k= O(CMT,) — 1; and
corresponded to k-number-resolving sets are

{n17 ns, n4}3'

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-resolving number and its neutrosophic
k-number-resolving number are defined in neutrosophic graphs. Thus,
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Question 5.1. Is it possible to use other types of its k-number-resolving number and its

neutrosophic k-number-resolving number?

Question 5.2. Are existed some connections amid different types of its
k-number-resolving number and its neutrosophic k-number-resolving 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-resolving number and
neutrosophic k-number-resolving number arising from k-number-resolved vertices in
neutrosophic graphs assigned to neutrosophic graphs. Minimum number of

k-number-resolved vertices, is a number which is representative based on those vertices.

Minimum neutrosophic number of k-number-resolved vertices corresponded to

k-number-resolving set is called neutrosophic k-number-resolving 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

Table 2. A Brief Overview about Advantages and Limitations of this Study

Advantages

Limitations

2. Neutrosophic k-number-resolving Number of Model
3. Minimal k-number-resolving Sets

4. k-number-resolved Vertices amid all Vertices

5. Acting on All Vertices

1. k-number-resolving Number of Model 1. Connections amid Classes

2. Study on Families

3. Same Models in Family

which is called k-number-resolving number and neutrosophic k-number-resolving

number arising from k-number-resolved 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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