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Abstract

In this book, some notions are introduced about “Neutrosophic Joint Set”.
Two chapters are devised as “Initial Notions”, and “Modified Notions” Two
manuscripts are cited as the references of these chapters which are my 81st, and
82nd manuscripts. I've used my 81st, and 82nd manuscripts to write this book.
In first chapter, there are some points as follow. New setting is introduced to
study joint-dominating number and neutrosophic joint-dominating number
arising from joint-dominated vertices in neutrosophic graphs assigned to
neutrosophic graphs. Minimum number of joint-dominated vertices, is a number
which is representative based on those vertices. Minimum neutrosophic number
of joint-dominated vertices corresponded to joint-dominating set is called
neutrosophic joint-dominating number. Forming sets from joint-dominated
vertices to figure out different types of number of vertices in the sets from joint-
dominated sets in the terms of minimum number of vertices to get minimum
number to assign to neutrosophic graphs is key type of approach to have these
notions namely joint-dominating number and neutrosophic joint-dominating
number arising from joint-dominated vertices in neutrosophic graphs assigned to
neutrosophic graphs. Two numbers and one set are assigned to a neutrosophic
graph, are obtained but now both settings lead to approach is on demand which
is to compute and to find representatives of sets having smallest number of
joint-dominated vertices from different types of sets in the terms of minimum
number and minimum neutrosophic number forming it to get minimum number
to assign to a neutrosophic graph. Let NTG : (V, E, o, u) be a neutrosophic
graph. Then for given vertex n if sn € E, then s joint-dominates n. Let S be a
set of neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n, then the set
of neutrosophic vertices, S is called joint-dominating set where for every two
vertices in .S, there’s a path in S amid them. The minimum cardinality between
all joint-dominating sets is called joint-dominating number and it’s denoted by
J(NTG); for given vertex n if sn € E, then s joint-dominates n. Let S be a
set of neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n, then the set
of neutrosophic vertices, S is called joint-dominating set where for every two
vertices in S, there’s a path in S amid them. The minimum neutrosophic
cardinality between all joint-dominating sets is called neutrosophic joint-
dominating number and it’s denoted by 7, (NTG). As concluding results, there
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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 joint-dominating number,” and “Setting of neutrosophic
joint-dominating number,” for introduced results and used classes. This
approach facilitates identifying sets which form joint-dominating number and
neutrosophic joint-dominating number arising from joint-dominated vertices in
neutrosophic graphs assigned to neutrosophic graphs. In both settings, some
classes of well-known neutrosophic graphs are studied. Some clarifications
for each result and each definition are provided. The cardinality of set of
joint-dominated vertices and neutrosophic cardinality of set of joint-dominated
vertices corresponded to joint-dominating set have eligibility to define joint-
dominating number and neutrosophic joint-dominating number but different
types of set of joint-dominated vertices to define joint-dominating sets. Some
results get more frameworks and perspective about these definitions. The way in
that, different types of set of joint-dominated vertices in the terms of minimum
number to assign to neutrosophic graphs, opens the way to do some approaches.
These notions are applied into neutrosophic graphs as individuals but not family
of them as drawbacks for these notions. Finding special neutrosophic graphs
which are well-known, is an open way to pursue this study. Neutrosophic joint-
dominating notion is applied to different settings and classes of neutrosophic
graphs. Some problems are proposed to pursue this study. Basic familiarities
with graph theory and neutrosophic graph theory are proposed for this chapter.
In second chapter, there are some points as follow. New setting is introduced to
study joint-resolving number and neutrosophic joint-resolving number arising
from joint-resolved vertices in neutrosophic graphs assigned to neutrosophic
graphs. Minimum number of joint-resolved vertices, is a number which is
representative based on those vertices. Minimum neutrosophic number of
joint-resolved vertices corresponded to joint-resolving set is called neutrosophic
joint-resolving number. Forming sets from joint-resolved vertices to figure out
different types of number of vertices in the sets from joint-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
joint-resolving number and neutrosophic joint-resolving number arising from
joint-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 joint-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,o,u) be a neutrosophic graph.
Then for given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from the
vertex and the another vertex. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V'\ S, there’s at least one neutrosophic vertex s in
S such that s joint-resolves n and n’, then the set of neutrosophic vertices, S
is called joint-resolving set where for every two vertices in S, there’s a path



in S amid them. The minimum cardinality between all joint-resolving sets
is called joint-resolving number and it’s denoted by J(NTG); for given two
vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and n’ where
d is the minimum number of edges amid all paths from the vertex and the
another vertex. 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’s at least one neutrosophic vertex s in S
such that s joint-resolves n and n’, then the set of neutrosophic vertices, S
is called joint-resolving set where for every two vertices in S, there’s a path
in S amid them. The minimum neutrosophic cardinality between all joint-
resolving sets is called neutrosophic joint-resolving number and it’s denoted by
In(NTG). As concluding results, there are some statements, remarks, examples
and clarifications about some classes of neutrosophic graphs namely path-
neutrosophic graphs, cycle-neutrosophic graphs, complete-neutrosophic graphs,
star-neutrosophic graphs, complete-bipartite-neutrosophic graphs, complete-t-
partite-neutrosophic graphs, and wheel-neutrosophic graphs. The clarifications
are also presented in both sections “Setting of joint-resolving number,” and
“Setting of neutrosophic joint-resolving number,” for introduced results and used
classes. This approach facilitates identifying sets which form joint-resolving
number and neutrosophic joint-resolving number arising from joint-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 joint-resolved vertices and neutrosophic cardinality of set of joint-
resolved vertices corresponded to joint-resolving set have eligibility to define
joint-resolving number and neutrosophic joint-resolving number but different
types of set of joint-resolved vertices to define joint-resolving sets. Some results
get more frameworks and more perspectives about these definitions. The way
in that, different types of set of joint-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
joint-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 chapter.
[Refl] Henry Garrett, “Repetitive Joint-Sets Featuring Multiple Numbers For
Neutrosophic Graphs”, ResearchGate 2022 (doi: 10.13140/RG.2.2.15113.93283).
[Ref2] Henry Garrett, “Separate Joint-Sets Representing Separate Numbers
Where Classes of Neutrosophic Graphs and Applications are Cases of Study”,
ResearchGate 2022 (doi: 10.13140/RG.2.2.22666.95686).

Two chapters are devised as “Initial Notions”, and “Modified Notions’.
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CHAPTER 1

Initial Notions

The following sections are cited as follows, which is my 81st manuscript and I
use prefix 81 as number before any labelling for items.

[Refl] Henry Garrett, “Repetitive Joint-Sets Featuring Multiple Numbers For
Neutrosophic Graphs”, ResearchGate 2022 (doi: 10.13140/RG.2.2.15113.93283).

Repetitive Joint-Sets Featuring Multiple Numbers For
Neutrosophic Graphs

1.1 Abstract

New setting is introduced to study joint-dominating number and neutrosophic
joint-dominating number arising from joint-dominated vertices in neutrosophic
graphs assigned to neutrosophic graphs. Minimum number of joint-dominated
vertices, is a number which is representative based on those vertices. Minimum
neutrosophic number of joint-dominated vertices corresponded to joint-
dominating set is called neutrosophic joint-dominating number. Forming sets
from joint-dominated vertices to figure out different types of number of vertices
in the sets from joint-dominated sets in the terms of minimum number of vertices
to get minimum number to assign to neutrosophic graphs is key type of approach
to have these notions namely joint-dominating number and neutrosophic joint-
dominating number arising from joint-dominated vertices in neutrosophic graphs
assigned to neutrosophic graphs. Two numbers and one set are assigned to
a neutrosophic graph, are obtained but now both settings lead to approach
is on demand which is to compute and to find representatives of sets having
smallest number of joint-dominated vertices from different types of sets in the
terms of minimum number and minimum neutrosophic number forming it to
get minimum number to assign to a neutrosophic graph. Let NTG : (V, E, o, 1)
be a neutrosophic graph. Then for given vertex n if sn € E, then s joint-
dominates n. Let S be a set of neutrosophic vertices [a vertex alongside triple
pair of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V' \ S, there’s at least one neutrosophic vertex s in S such that
s joint-dominates n, then the set of neutrosophic vertices, S is called joint-
dominating set where for every two vertices in S, there’s a path in S amid
them. The minimum cardinality between all joint-dominating sets is called
joint-dominating number and it’s denoted by J(NTG); for given vertex n if
sn € E, then s joint-dominates n. Let S be a set of neutrosophic vertices
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[a vertex alongside triple pair of its values is called neutrosophic vertex.]. If
for every neutrosophic vertex n in V' \ S, there’s at least one neutrosophic
vertex s in S such that s joint-dominates n, then the set of neutrosophic
vertices, S is called joint-dominating set where for every two vertices in S,
there’s a path in S amid them. The minimum neutrosophic cardinality between
all joint-dominating sets is called neutrosophic joint-dominating number and
it’s denoted by J,(NTG). As concluding results, there are some statements,
remarks, examples and clarifications about some classes of neutrosophic
graphs namely path-neutrosophic graphs, cycle-neutrosophic graphs, complete-
neutrosophic graphs, star-neutrosophic graphs, complete-bipartite-neutrosophic
graphs, complete-t-partite-neutrosophic graphs, and wheel-neutrosophic graphs.
The clarifications are also presented in both sections “Setting of joint-dominating
number,” and “Setting of neutrosophic joint-dominating number,” for introduced
results and used classes. This approach facilitates identifying sets which form
joint-dominating number and neutrosophic joint-dominating number arising
from joint-dominated vertices in neutrosophic graphs assigned to neutrosophic
graphs. In both settings, some classes of well-known neutrosophic graphs are
studied. Some clarifications for each result and each definition are provided.
The cardinality of set of joint-dominated vertices and neutrosophic cardinality
of set of joint-dominated vertices corresponded to joint-dominating set have
eligibility to define joint-dominating number and neutrosophic joint-dominating
number but different types of set of joint-dominated vertices to define joint-
dominating sets. Some results get more frameworks and perspective about these
definitions. The way in that, different types of set of joint-dominated vertices
in the terms of minimum number to assign to neutrosophic graphs, opens the
way to do some approaches. These notions are applied into neutrosophic graphs
as individuals but not family of them as drawbacks for these notions. Finding
special neutrosophic graphs which are well-known, is an open way to pursue
this study. Neutrosophic joint-dominating notion is applied to different settings
and classes of neutrosophic graphs. Some problems are proposed to pursue this
study. Basic familiarities with graph theory and neutrosophic graph theory are
proposed for this article.

Keywords: Joint-Dominating Number, Neutrosophic Joint-Dominating

Number, Classes of Neutrosophic Graphs
AMS Subject Classification: 05C17, 05C22, 05E45

1.2 Background

Fuzzy set in Ref. [Ref20] by Zadeh (1965), intuitionistic fuzzy sets in Ref.
[Ref3] by Atanassov (1986), a first step to a theory of the intuitionistic fuzzy
graphs in Ref. [Refl7] by Shannon and Atanassov (1994), a unifying field
in logics neutrosophy: neutrosophic probability, set and logic, rehoboth in
Ref. [Refl8] by Smarandache (1998), single-valued neutrosophic sets in Ref.
[Ref19] by Wang et al. (2010), single-valued neutrosophic graphs in Ref.
[Ref6] by Broumi et al. (2016), operations on single-valued neutrosophic
graphs in Ref. [Refl] by Akram and Shahzadi (2017), neutrosophic soft graphs
in Ref. [Refl6] by Shah and Hussain (2016), bounds on the average and
minimum attendance in preference-based activity scheduling in Ref. [Ref2] by

2
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Aronshtam and Ilani (2022), investigating the recoverable robust single machine
scheduling problem under interval uncertainty in Ref. [Ref5] by Bold and
Goerigk (2022), some variants of perfect graphs related to the matching number,
the vertex cover and the weakly connected domination number in Ref. [Ref4]
by S. Bermudo et al. (2021), bounds for the connected domination number
of maximal outerplanar graphs in Ref. [Ref7] by S.L. Chen et al. (2022),
bounds on the connected domination number of a graph in Ref. [Ref8] by W.J.
Desormeaux et al. (2013), a conjecture on the lower bound of the signed edge
domination number of 2-connected graphs in Ref. [Ref9] by X. Feng, and J.
Ge (2021), complexity of total outer-connected domination problem in graphs in
Ref. [Refl4] by B.S. Panda, and A. Pandey (2016), weakly connected Roman
domination in graphs in Ref. [Refl5] by J. Raczek, and J. Cyman (2019),
connected domination in maximal outerplanar graphs in Ref. [Ref21] by W.
Zhuang (2020), on graphs for which the connected domination number is at
most the total domination number in Ref. [Ref22] by W. Zhuang (2012),
dimension and coloring alongside domination in neutrosophic hypergraphs in
Ref. [Ref9] by Henry Garrett (2022), three types of neutrosophic alliances
based on connectedness and (strong) edges in Ref. [Refll] by Henry Garrett
(2022), properties of SuperHyperGraph and neutrosophic SuperHyperGraph in
Ref. [Refl0] by Henry Garrett (2022), are studied. Also, some studies and
researches about neutrosophic graphs, are proposed as a book in Ref. [Ref8]
by Henry Garrett (2022).

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

1.3 Motivation and Contributions

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

Question 1.3.1. Is it possible to use mized versions of ideas concerning “joint-
dominating number”, “neutrosophic joint-dominating number” and “Neutro-
sophic 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 joint-dominating number and neutrosophic
joint-dominating number arising from joint-dominated vertices in neutrosophic
graphs assigned to neutrosophic graphs. Thus they’re used to define new ideas
which conclude to the structure of joint-dominating number and neutrosophic
joint-dominating number arising from joint-dominated vertices in neutrosophic
graphs assigned to neutrosophic graphs. The concept of having smallest number
of joint-dominated vertices in the terms of crisp setting and in the terms of
neutrosophic setting inspires us to study the behavior of all joint-dominated
vertices in the way that, some types of numbers, joint-dominating number and
neutrosophic joint-dominating number arising from joint-dominated vertices in
neutrosophic graphs assigned to neutrosophic graphs, are the cases of study in
the setting of individuals. In both settings, corresponded numbers conclude the
discussion. Also, there are some avenues to extend these notions.

The framework of this study is as follows. In the beginning, I introduce

3



1. Initial Notions

basic definitions to clarify about preliminaries. In subsection “Preliminaries”,
new notions of joint-dominating number and neutrosophic joint-dominating
number arising from joint-dominated vertices in neutrosophic graphs assigned
to neutrosophic graphs, are highlighted, are introduced and are clarified as
individuals. In section “Preliminaries”, minimum number of joint-dominated
vertices, is a number which is representative based on those vertices, have
the key role in this way. General results are obtained and also, the results
about the basic notions of joint-dominating number and neutrosophic joint-
dominating number arising from joint-dominated vertices in neutrosophic graphs
assigned to neutrosophic graphs, are elicited. Some classes of neutrosophic
graphs are studied in the terms of joint-dominating number and neutrosophic
joint-dominating number arising from joint-dominated vertices in neutrosophic
graphs assigned to neutrosophic graphs, in section “Setting of joint-dominating
number,” as individuals. In section “Setting of joint-dominating number,” joint-
dominating number is applied into individuals. As concluding results, there
are some statements, remarks, examples and clarifications about some classes
of neutrosophic graphs namely path-neutrosophic graphs, cycle-neutrosophic
graphs, complete-neutrosophic graphs, star-neutrosophic graphs, complete-
bipartite-neutrosophic graphs, complete-t-partite-neutrosophic graphs, and
wheel-neutrosophic graphs. The clarifications are also presented in both
sections “Setting of joint-dominating number,” and “Setting of neutrosophic
joint-dominating number,” for introduced results and used classes. In section
“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.

1.4 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 1.4.1. (Graph).

G = (V,E) is called a graph if V is a set of objects and E is a subset of V x V
(E 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 1.4.2. (Neutrosophic Graph And Its Special Case).

NTG = (V,E,0c = (01,02,03), 0 = (u1, 2, p3)) 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

4
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added condition is as follows, for every v;v; € F,

p(vivs) < o(vi) Ao(v;).

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

DD vev Z?:l 0;(v) is called neutrosophic order of NTG and it’s denoted

by On(NTG).

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

i)t D ecE 2?21 wi(e) is called neutrosophic size of NTG and it’s denoted

by S,(NTG).

Some classes of well-known neutrosophic graphs are defined. These classes

of neutrosophic graphs are used to form this study and the most results are
about them.

Definition 1.4.3. Let NTG : (V, E, 0, 1) be a neutrosophic graph. Then

(4) :

a sequence of consecutive vertices P : xo, 71, -+ ,Tonra) is called path
where z;x,41 € E, i =0,1,--- ,O(NTG) — 1;

: strength of path P : xzo,21,--- ,z0on76) 18 /\z':o,'-- O(NTG)—1 w(xizip);

: connectedness amid vertices xg and x; is

w>(xo, ) = \/ /\ (wizig1);

P:xo,x1, - ,x¢ 1=0,--- ,t—1

: a sequence of consecutive vertices P : xg, 71, ,TonTa), To 18 called

cycle where z;x,41 € E, i = 0,1,--- ,O(NTG) — 1, zonre)To € E
and there are two edges zy and wv such that p(zy) = p(uw) =
/\i=0,1,~~~ n—1 1(vivig1);

: it’s t-partite where V' is partitioned to ¢ parts, V{**, V52, .- [V’ and

the edge zy implies z € V> and y € Vjsj where i # j. If it’s complete,
then it’s denoted by Ky, 4, ... ,o, Where o; is o on V;*" instead V' which
mean x ¢ V; induces o;(x) = 0. Also, [V}'| = s;;

. t-partite is complete bipartite if ¢ = 2, and it’s denoted by K, ,;
: complete bipartite is star if |[Vi| = 1, and it’s denoted by S1,5,;

: a vertex in V is center if the vertex joins to all vertices of a cycle. Then

it’s wheel and it’s denoted by Wi 4,;

: it’s complete where Yuv € V, p(uv) = o(u) A o(v);

: it’s strong where Yuv € E, p(uv) = o(u) A o(v).
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To make them concrete, I bring preliminaries of this article in two upcoming
definitions in other ways.

Definition 1.4.4. (Neutrosophic Graph And Its Special Case).

NTG = (V,E,oc = (01,02,03), 0 = (u1, o, p3)) 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; € E,

p(vivy) < o(v;) Ao(vyj).

|[V] is called order of NTG and it’s denoted by O(NTG). Zyeyo(v) is called
neutrosophic order of NTG and it’s denoted by O, (NTG).

Definition 1.4.5. Let NTG : (V, E, 0, ) be a neutrosophic graph. Then it’s
complete and denoted by CMT, if Vo, y € Vizy € E and p(zy) = o(z) Ao(y);

a sequence of consecutive vertices P : xo, 71, ,TonT1q) is called path and
it’s denoted by PTH where z;2;41 € E, ¢ = 0,1,--- ,n — 1; a sequence of
consecutive vertices P : o, 21, " ,To(NTq), To is called cycle and denoted by
CYC where z;x;41 € E, i = 0,1,--+- ,n— 1, zonre)To € £ and there are

two edges xy and wv such that u(ry) = p(uv) = N\i_q ;.. . p(vivig1); it's
t-partite where V' is partitioned to ¢ parts, V;*,V52,--- | V;** and the edge zy
implies z € V" and y € Vjsj where 7 # j. If it’s complete, then it’s denoted
by CMTy, 4, .0, where o; is 0 on V;* instead V which mean x ¢ V; induces
oi(z) = 0. Also, |V;*| = s;; t-partite is complete bipartite if ¢ = 2, and it’s
denoted by CMT, ,,; complete bipartite is star if |V;| = 1, and it’s denoted
by STR; 4,; a vertex in V is center if the vertex joins to all vertices of a cycle.
Then it’s wheel and it’s denoted by WHL; ,,.

Remark 1.4.6. Using notations which is mixed with literatures, are reviewed.

1.4.6.1. NTG = (V,E,0 = (01,02,03), 1t = (u1, 2, 13)), O(NTG), and
On(NTG);

1.4.6.2. CMT,, PTH,CYC,STR, 4,,CMTy, 4,,CMTy, 4,... 5.,  and
WHL ,,.

Definition 1.4.7. (joint-dominating numbers).
Let NTG : (V,E, 0, 1) be a neutrosophic graph. Then

(i) for given vertex n if sn € E, then s joint-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there’s
at least one neutrosophic vertex s in S such that s joint-dominates n, then
the set of neutrosophic vertices, S is called joint-dominating set where
for every two vertices in S, there’s a path in S amid them. The minimum
cardinality between all joint-dominating sets is called joint-dominating
number and it’s denoted by J(NTG);

(#) for given vertex n if sn € E, then s joint-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V' \ S, there’s
at least one neutrosophic vertex s in S such that s joint-dominates n,
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then the set of neutrosophic vertices, S is called joint-dominating set
where for every two vertices in S, there’s a path in S amid them. The
minimum neutrosophic cardinality between all joint-dominating sets is
called neutrosophic joint-dominating number and it’s denoted by
Tn(NTG).

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

Proposition 1.4.8. Let NTG : (V, E, 0, 1) be a neutrosophic graph and S has
one member. Then a vertex of S dominates if and only if it joint-dominates.

Proposition 1.4.9. Let NTG : (V,E,o0,u) be a neutrosophic graph and S is
corresponded to joint-dominating number. Then V' \ D is S-like.

Proposition 1.4.10. Let NTG : (V, E, o0, 1) be a neutrosophic graph. Then S
is corresponded to joint-dominating number if and only if for all s in S, there’s
a vertexn in V' \ S, such that {n' | n'n € E} NS = {s}.

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 1.4.11. In Figure (1.1)), a complete-neutrosophic graph is illustrated.
Some points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s, there’s an edge between
them;

(#4) one vertex dominates all other vertices thus by there’s only one member
for S and Proposition ([1.4.8)), this vertex joint-dominates other vertices;

(#i7) all joint-dominating sets corresponded to joint-dominating number are
{n1},{n2}, {ns} and {n4} For given vertex n, sn € E, thus by Proposition
, s joint-dominates n. Let S be a set of neutrosophic vertices [a
vertex alongside triple pair of its values is called neutrosophic vertex.]
like {n1},{n2},{ns} and {n4}. For every neutrosophic vertex n in V'\ S,
there’s only one neutrosophic vertex s in S such that s joint-dominates
n, then the set of neutrosophic vertices, S = {n1},{na}, {ns} and {n4}.
is called joint-dominating set where for every two vertices in S, there’s
no need to have a path in S amid them or we could refer this case
holds by Proposition . The minimum cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted by
J(NTG) =1,

(tv) there are four joint-dominating sets {ni}, {na}, {ns} and {n4} as if it’s
possible to have one of them as a set corresponded to neutrosophic joint-
dominating number so as neutrosophic cardinality is characteristic;

(v) there are four joint-dominating sets {n1}, {n2}, {ns} and {n4} correspon-
ded to joint-dominating number as if there are one joint-dominating set
corresponded to neutrosophic joint-dominating number so as neutrosophic
cardinality is the determiner;
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Figure 1.1: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

(vi) there’s only one joint-dominating set corresponded to joint-dominating
number is {n4}. For given vertex n, sn € E, thus by Proposition ,
s joint-dominates n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.] like
{n1},{nz2},{ns} and {n4}. For every neutrosophic vertex n in V \ S,
there’s only one neutrosophic vertex s in S such that s joint-dominates
n, then the set of neutrosophic vertices, S = {ni},{nz2}, {ns} and {n4}.
is called joint-dominating set where for every two vertices in S, there’s no
need to have a path in S amid them or we could refer this case holds by
Proposition . The minimum neutrosophic cardinality between all
joint-dominating sets is called joint-dominating number and it’s denoted
by J.(NTG) = 0.9.

1.5 Setting of joint-dominating number

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

Proposition 1.5.1. Let NTG : (V,E,o,u) be a complete-neutrosophic graph.
Then

J(CMT,) = 1.

Proof. Suppose CMT, : (V,E,o,u) is a complete-neutrosophic graph. By
CMT, : (V,E,o,p) is a complete-neutrosophic graph, all vertices are connected
to each other. So there’s one edge between two vertices. For given vertex n,
sn € E, then s joint-dominates n. Let S be a set of neutrosophic vertices [a
vertex alongside triple pair of its values is called neutrosophic vertex.]. For
every neutrosophic vertex n in V'\ S, there’s only one neutrosophic vertex s
in S such that s joint-dominates n, then the set of neutrosophic vertices, S is
called joint-dominating set where for every two vertices in S, there’s a path in

8
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S amid them. The minimum cardinality between all joint-dominating sets is
called joint-dominating number and it’s denoted by J(CMT,) = 1. Thus

J(CMT,) =1.
]

Proposition 1.5.2. Let NTG : (V,E, o, 1) be a complete-neutrosophic graph.
Then joint-dominating number is equal to dominating number.

Proof. S has one member thus by Proposition (1.4.8), the result holds. |

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 1.5.3. In Figure (1.2)), a complete-neutrosophic graph is illustrated.
Some points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s’, there’s an edge between
them;

(#4) one vertex dominates all other vertices thus by there’s only one member
for S and Proposition (|1.4.8)), this vertex joint-dominates other vertices;

(7i7) all joint-dominating sets corresponded to joint-dominating number are
{n1},{n2},{ns} and {n4} For given vertex n, sn € E, thus by Proposition
, s joint-dominates n. Let S be a set of neutrosophic vertices [a
vertex alongside triple pair of its values is called neutrosophic vertex.]
like {n1},{n2},{ns} and {n4}. For every neutrosophic vertex n in V' \ S,
there’s only one neutrosophic vertex s in S such that s joint-dominates
n, then the set of neutrosophic vertices, S = {n;}, {na2}, {ns} and {n4}.
is called joint-dominating set where for every two vertices in S, there’s
no need to have a path in S amid them or we could refer this case
holds by Proposition . The minimum cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted by
j(OMTU) =1

(iv) there are four joint-dominating sets {ni}, {n2}, {ns} and {n4} as if it’s
possible to have one of them as a set corresponded to neutrosophic joint-
dominating number so as neutrosophic cardinality is characteristic;

(v) there are four joint-dominating sets {ni}, {na}, {ns} and {n4} correspon-
ded to joint-dominating number as if there are one joint-dominating set
corresponded to neutrosophic joint-dominating number so as neutrosophic
cardinality is the determiner;

(vi) there’s only one joint-dominating set corresponded to joint-dominating
number is {n4}. For given vertex n, sn € F, thus by Proposition ,
s joint-dominates n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.] like

9
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15(0.3,0.9,0.8)  (0.3,0.3,0.2)  n3(0.9,0.3,0.2)
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1,(0.6,0.8,0.2) (0.6,0.2,0.1) n4(0.6,0.2,0.1)

Figure 1.2: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

{n1},{n2},{ns} and {n4}. For every neutrosophic vertex n in V \ S,
there’s only one neutrosophic vertex s in .S such that s joint-dominates
n, then the set of neutrosophic vertices, S = {ni},{n2}, {ns} and {n4}.
is called joint-dominating set where for every two vertices in S, there’s no
need to have a path in S amid them or we could refer this case holds by
Proposition . The minimum neutrosophic cardinality between all
joint-dominating sets is called joint-dominating number and it’s denoted
by J.(CMT,) =0.9.

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

Proposition 1.5.4. Let NTG : (V, E, o, 1) be a path-neutrosophic graph. Then
J(PTH) = O(PTH) - 2.

Proof. Suppose PTH : (V,E,o,u) is a path-neutrosophic graph. Let
T1,%2, ** ,To(prH) be a path-neutrosophic graph. For given two vertices,
z and y, there’s one path from = to y. Let S be an intended set which
is joint-dominating set corresponded to joint-dominating number. Despite
two leaves x’o( PTH) and a:’o( PTH)—17 all neutrosophic vertices belong to S
corresponded to joint-dominating number. Leaves could be joint-dominated
by their unique neighbors x’o( PTH)—2 and x'o( PTH)—3 85 if despite the leaves
x'O(PTH) and x’O(PTH)fp so as maximal set S is constructed. Thus S =
{ah, 2%, -+ @ prp)_o} is the set S is a set of vertices from path-neutrosophic
graph PTH : (V,E,o,u) with new arrangements of vertices in which there
are all neutrosophic vertices which are either neighbors or not. In these new
arrangements, the notation of vertices from x; is changed to x.. Leaves doesn’t
necessarily belong to S. Leaves are either belongs to S or doesn’t belong to

S as if Leaves doesn’t belong to S. corresponded to joint-dominating number.

Adding all neutrosophic leaves contradicts with maximality of S corresponded
to joint-dominating number and maximum cardinality of S corresponded to
joint-dominating number. It implies this construction is optimal. Thus, let

S = {25, 7‘%'/(9(PTH)7375L'/O(PTH)72}

be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For given vertex n if sn € F, then s joint-dominates

10
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n. Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.]. If for every neutrosophic vertex n in V'\ S,
there’s at least one neutrosophic vertex s in S such that s joint-dominates n,
then the set of neutrosophic vertices, S is called joint-dominating set where
for every two vertices in S, there’s a path in S amid them. The minimum
cardinality between all joint-dominating sets is called joint-dominating number
and it’s denoted by J(PTH) = O(PTH) — 2. Thus

J(PTH) = O(PTH) — 2.
|

Proposition 1.5.5. Let NTG : (V, E, 0, 1) be a path-neutrosophic graph. Then
there are four joint-dominating sets.

Proposition 1.5.6. Let NTG : (V, E, 0, 1) be a path-neutrosophic graph. Then
there’s one joint-dominating set corresponded to joint-dominating number.

Example 1.5.7. There are two sections for clarifications.

(a) In Figure (1.3), an odd-path-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s’, there’s only one path
between them:;

(7i) one vertex only dominates either two vertices or one vertex if it isn’t
a leaf, then it only dominates its two neighbors and if it’s a leaf,
then it only dominates its one neighbor thus it implies the vertex
joint-dominates is different from the vertex dominates vertices in the
setting of path;

(7i7) all joint-dominating sets corresponded to joint-dominating number
are {ng,n3, ny}. For given vertex n if sn € F, then s joint-dominates
n. Let S be a set of neutrosophic vertices [a vertex alongside triple pair
of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V' \ S, there’s at least one neutrosophic vertex s in S
such that s joint-dominates n, then the set of neutrosophic vertices,
S is called joint-dominating set where for every two vertices in S,
there’s a path in S amid them. The minimum cardinality between
all joint-dominating sets is called joint-dominating number and it’s
denoted by J(PTH) = O(PTH) —2 = 3;

(tv) there are four joint-dominating sets {na, ng, n4}, {n1,n2,n3, N4}, {n2,ng,ng,ns}

and {ni,n9,n3,ng,ns} as if it’s possible to have one of them as a
set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

(v) there are four joint-dominating sets {ns, n3, ng}, {n1, no, ng, na}, {na, n3, Ny, n5}

and {ny,na,n3,n4,n5} as if there is one joint-dominating set corres-
ponded to neutrosophic joint-dominating number so as neutrosophic
cardinality is the determiner;

(vi) there’s only one joint-dominating set corresponded to joint-
dominating number is {ns,ns,ns}. For given vertex n if sn € E,
then s joint-dominates n. Let S be a set of neutrosophic vertices

11
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[a vertex alongside triple pair of its values is called neutrosophic
vertex.]. If for every neutrosophic vertex n in V' '\ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n,
then the set of neutrosophic vertices, S is called joint-dominating
set where for every two vertices in S, there’s a path in S amid
them. The minimum neutrosophic cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by Jn(PTH) = O,(PTH) —3%_ (0(n1) + o(ns)) = 3.7.

(b) In Figure (1.4), an even-path-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and ', there’s only one path
between them;

(7i) one vertex only dominates either two vertices or one vertex if it isn’t
a leaf, then it only dominates its two neighbors and if it’s a leaf,
then it only dominates its one neighbor thus it implies the vertex
joint-dominates is different from the vertex dominates vertices in the
setting of path;

(7i7) all joint-dominating sets corresponded to joint-dominating number
are {ng,ns,ng,ns}. For given vertex n if sn € FE, then s joint-
dominates n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.].
If for every neutrosophic vertex n in V' \ S, there’s at least one
neutrosophic vertex s in S such that s joint-dominates n, then the
set of neutrosophic vertices, S is called joint-dominating set where
for every two vertices in S, there’s a path in S amid them. The
minimum cardinality between all joint-dominating sets is called joint-
dominating number and it’s denoted by J(PTH) = O(PTH) —2 =
4.

(iv) there are four joint-dominating sets {no, ng, ng, ns}, {n1, no, ng, na, ns}t, {na, ng, ng, ns, ne }
and {ny, no, n3, ng, ns,ne} as if it’s possible to have one of them as
a set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

b

(v) there are four joint-dominating sets {ns, n3, n4, ns}, {n1, no, ng, ng, ns }t, {n2, N3, N4, N5, N6 }
and {ni,n2,ng,ng,ns,ng} as if there is one joint-dominating set
corresponded to neutrosophic joint-dominating number so as neutro-
sophic cardinality is the determiner;

(vi) there’s only one joint-dominating set corresponded to joint-
dominating number is {ns, ns3, ng, ns}. For given vertex n if sn € E,
then s joint-dominates n. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic
vertex.]. If for every neutrosophic vertex n in V' \ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n,
then the set of neutrosophic vertices, S is called joint-dominating
set where for every two vertices in S, there’s a path in S amid
them. The minimum neutrosophic cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by Jn(PTH) = O,(PTH) — %, (0(n1) + o(ng)) = 6.

12
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Figure 1.3: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.
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Figure 1.4: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

Proposition 1.5.8. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then

J(CYC)=0(CYC) - 2.

Proof. Suppose CYC' : (V, E, o, ) is a cycle-neutrosophic graph. For given two
vertices, x and y, there are only two paths with distinct edges from = to y. Let

L1, X2, ", TOCYC)-1:LO(CYC)s L1

be a cycle-neutrosophic graph CYC : (V,E,o,u). O(CYC) — 2 consecutive
vertices could belong to S which is joint-dominating set related to joint-
dominating number where two neutrosophic vertices outside are “consecutive”.
Since it’s possible to have a path amid every two of vertices in S and two
vertices outside could be joint-dominated by their neighbors in S. If there are
no neutrosophic vertices which are consecutive, then it contradicts with the
term joint-dominating set for S. Thus, let

S ={x1,22, - ,To(CYC)-3 TO(CYC)—2}

13
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be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For given vertex n if sn € F, then s joint-dominates
n. Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.]. For every neutrosophic vertex n in

V(S ={z1,72, - ,20(0vC)-3, TO(CYC)—2})s

there’s only one neutrosophic vertex s in

S = {1,229, - ,To(cYC)—3, TO(CYC)—2}

such that s joint-dominates n, then the set of neutrosophic vertices,

S = {1,229, ,To(CcYC)-3, TO(CYC)—2}

is called joint-dominating set where for every two vertices in

S ={x1,22, - ,To(CYO)-3, TO(CY )2}

there’s only one path in S amid them. The minimum cardinality between all
joint-dominating sets is called joint-dominating number and it’s denoted by

J(CYC) =0(CYC) - 2.

Thus
JYC)=0CYC) —2.

Proposition 1.5.9. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are 3 x O(CYC) + 1 joint-dominating sets.

Proposition 1.5.10. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are O(CY C) joint-dominating set corresponded to
joint-dominating number.

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 1.5.11. There are two sections for clarifications.

(a) In Figure (1.5]), an even-cycle-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s, there are only two
paths between them:;

(73) one vertex only dominates two vertices, then it only dominates its
two neighbors thus it implies the vertex joint-dominates is different
from the vertex dominates vertices in the setting of cycle;

14
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(iid)

(v)

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

{nla n2,ns, n4}7 {n27 nz,n4, Tl5}, {nSa Ny, N5, n6}7 {n47 N5, Ne, nl}?

{ns,n6,m1,m2}, {n6, N1, 12, M3}
For given vertex n if sn € F, then s joint-dominates n. Let S be a set
of neutrosophic vertices [a vertex alongside triple pair of its values
is called neutrosophic vertex.]. If for every neutrosophic vertex n in
V'\ S, there’s at least one neutrosophic vertex s in S such that s
joint-dominates n, then the set of neutrosophic vertices, S is called
joint-dominating set where for every two vertices in .S, there’s a
path in S amid them. The minimum cardinality between all joint-

dominating sets is called joint-dominating number and it’s denoted
by J(CYC)=0(CYC) —2 = 4;

there are nineteen joint-dominating sets

{n1,n2,n3,n4}, {n5, 11,02, 13,14}, {n6, 71, 2,13, N4},
{n2,n3,n4,n5},{n1,n2,n3,n4, 15}, {6, 112, 113, N4, M5},
{ns,n4,ns,ng}, {n1,n3, na, ns, ng}, {na, n3, N4, n5, N },
{n4,n5,m6, 11}, {Nn2, 14, 15,06, 11}, {3, 114, 15, N5, M1 },
{ns,n6, 11,12}, {n3,n5,n6, 11, N2}, {n4, 05, 6, M1, M2},
{716,711,712,"3}, {n4, ne, N1, N2, 713}7 {n57n67n17n27n3}»

{n57 ne,n1,N2, N3, n4}7
as if it’s possible to have six of them

{nla n2, N3, ’I’L4}, {n27 n3,ng, n5}> {’I’L3, N4, N5, nﬁ}a {n47 N5, N6, n1}7
{ns,n6,n1,n2}, {ng, n1,n2,n3}
as a set corresponded to neutrosophic joint-dominating number so
as neutrosophic cardinality is characteristic;

there are nineteen joint-dominating sets

{nl,ng,ng,n4}, {Tl5, ni,n2,ns, Tl4}, {7167”17”27”37”4},
{n2,n3,n4,n5}, {n1,n2,n3,n4, 05}, {n6, N2, 03,14, 15},
{ns,n4,ns,ng}, {n1,n3, na, ns, ng}, {n2, n3, N4, n5, N },
{na4,ns,n6,n1}, {n2, N4, ns5,ng, N1}, {n3, N4, ns5,ng, N1 },
{ns,n6, 11,12}, {n3,n5,n6, 11, N2}, {n4, 05, N6, N1, M2},
{ne,n1,n2,n3}, {n4, 16,01, N2, 13}, {N5, 16, 111, N2, N3},

{TL5, ne,ny1, N2, N3, TL4},
as if there is six joint-dominating sets

{nla n2, N3, n4}a {7’7/2,7’7/3,77/4,77/5}, {’I’Lg, Ny4,MNs5, nﬁ}a {’I’L4,’I’L5,’I’L6,TL1},

{715, ne, N1, TLQ}, {n67nlvn27n3}a

corresponded to neutrosophic joint-dominating number so as neutro-
sophic cardinality is the determiner;

15
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(vi) there’s only one joint-dominating set corresponded to joint-
dominating number is {ng4, ns, ng, n;}. For given vertex n if sn € E,
then s joint-dominates n. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic
vertex.]. If for every neutrosophic vertex n in V' \ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n,
then the set of neutrosophic vertices, S is called joint-dominating
set where for every two vertices in .S, there’s a path in S amid
them. The minimum neutrosophic cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by Jn(CYC) = 0,(CYC) — 27 (a(na) + o(n3)) = 4.1.

(b) In Figure (1.6), an odd-cycle-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s, there are only two
paths between them;

(#4) one vertex only dominates two vertices, then it only dominates its
two neighbors thus it implies the vertex joint-dominates is different
from the vertex dominates vertices in the setting of cycle;

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

{n1,n2,n3}, {n2,n3,na, }, {3, na, ns }, {na, ns, n1},

{TL5, ni, TLQ},
For given vertex n if sn € E, then s joint-dominates n. Let S be a set
of neutrosophic vertices [a vertex alongside triple pair of its values
is called neutrosophic vertex.]. If for every neutrosophic vertex n in
V'\ S, there’s at least one neutrosophic vertex s in S such that s
joint-dominates n, then the set of neutrosophic vertices, S is called
joint-dominating set where for every two vertices in S, there’s a
path in S amid them. The minimum cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by J(CYC)=0(CYC)—2=3;

(iv) there are sixteen joint-dominating sets

{n1,n2,n3}, {n4,n1,n2,n3}, {ns, n1,n2,n3},
{n2,n3,n4}, {n1,n2,n3, 04}, {N5, M2, 13,14},
{ns,nq4,ns5}, {ne, ns, na,ns}, {n1, ns, na,ns},
{n4,ns,n1}, {n2, ng,ns,n1}, {ns, ng,n5,n1},
{ns,n1,m2},{n3,ns,n1,n2}, {n4, n5,n1, 12},
{n1,n2,n3,n4,n5},

as if it’s possible to have five of them

{711,7%2,”3}7 {n2,n3,n4, }, {ng,n4,n5}, {714,715,711},
{’I’L5,’I’L1,’I’L2},

as a set corresponded to neutrosophic joint-dominating number so
as neutrosophic cardinality is characteristic;

16
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n3(0.1,0.9,0.9)  (0.1,0.5,0.8)

11(0.2,0.1,0.6)

(0.1,0.2, 0.9) o \
/ ng(0.2,0.7, 0.6)

(0.2,0.1,0.6)

n4(0.2,0.2,0.9)

(0.1,0.1,0.2)

15(0.1,0.1,0.2)

Figure 1.5: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

(v) there are sixteen joint-dominating sets

{n1,n2,n3}, {n4,n1,n2,n3}, {ns,n1,n2,n3},
{n27n37n4}a {m, n2,ns, n4}, {n57n27n37n4},
{ns,n4,ns}, {ne, n3,ng, ns}, {n1, n3, ng,ns},
{na,ns,n1}, {n2,n4, n5, 01}, {n3, na,ns,n1},
{ns,n1,n2}, {n3, ns,n1,n2}, {n4, ns,n1,n2},

{nlv ng,n3, nq, nS}a
as if there is five joint-dominating sets

{n17n27n3}7 {77,2, n3, N4, }7 {TLS, ny, 7’L5}7 {TL47TL57’I’L1},

{n57n17n2}7

corresponded to neutrosophic joint-dominating number so as neutro-
sophic cardinality is the determiner;

there’s only one joint-dominating set corresponded to joint-
dominating number is {ns,ny,n2}. For given vertex n if sn € E,
then s joint-dominates n. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic
vertex.]. If for every neutrosophic vertex n in V' \ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n,
then the set of neutrosophic vertices, S is called joint-dominating
set where for every two vertices in S, there’s a path in S amid
them. The minimum neutrosophic cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted

by Jn(CYC) = 0,(CYC) =327 (0(n3) + o(ng)) = 4.2.

Proposition 1.5.12. Let NTG : (V, E, o0, 1) be a star-neutrosophic graph with
center c. Then

J(STR; ,) = 1.

17
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n3(0.9,0.7,0.7)  (0.2,0.7,0.6) n5(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)

n5(0.5,0.4,0.4)
(0.5,0.4,0.4)

14(0.8,0.6,0.6)

Figure 1.6: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

Proof. Suppose STR; ., : (V,E,0, ) is a star-neutrosophic graph. An edge
always has center, ¢, as one of its endpoints. All paths have one as their lengths,
forever. Every given vertex n implies cn € E, then ¢ joint-dominates n. S = {c}
is a joint-dominating set related joint-dominating number. Since, let

S={c} =V \{z1,22, - 733(9(STRLC,2)71}

be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex n in V'\ S, there’s
only one neutrosophic vertex ¢ in

S={ct=V\{z,22, -+ ,20(57R, ,,)-1}

such that ¢ joint-dominates n, then the set of neutrosophic vertices,

S={c} =V \{z1,22," - ,20(5TR, ,,)~1}

is called joint-dominating set where for every two vertices in S, there’s a path
in S amid them, by Proposition and S has one member. The minimum
cardinality between all joint-dominating sets is called joint-dominating number
and it’s denoted by

J(STRy,,) = 1.

Thus
J(STRy,,) = 1.

Proposition 1.5.13. Let NTG : (V,E, o, 1) be a star-neutrosophic graph with
center c. Then there are 20STR1L02)=1 _ 1 joint-dominating sets.

Proposition 1.5.14. Let NTG : (V,E, 0, 1) be a star-neutrosophic graph with
center c. Then there’s one joint-dominating set corresponded to joint-dominating
number.

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.

18
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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 1.5.15. There is one section for clarifications. In Figure (1.7)), a
star-neutrosophic graph is illustrated. Some points are represented in follow-up
items as follows.

(4)

(i)

(iid)

(v)

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

one vertex only dominates one vertex, then it only dominates its neighbors
thus it implies the vertex joint-dominates is as same as vertex dominates
vertices in the setting of star, by Proposition (1.4.8) and S has one
member;

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

{ni}.

For given vertex n if nyn € E, then ny joint-dominates n. Let S be a
set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex n in V' \ S,
there’s only one neutrosophic vertex n; in S such that ny joint-dominates
n, then the set of neutrosophic vertices, S is called joint-dominating set
where for every two vertices in S, there’s a path in S amid them, by
Proposition and S has one member. The minimum cardinality
between all joint-dominating sets is called joint-dominating number and
it’s denoted by J(STR1,,) = 1;

there are fifteen joint-dominating sets

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

{ni,ns5}, {n1,na,ns}, {n1,no,ng},

{nl, na, n5}, {711,7137714}, {nl,ns,n5}7
{n1,n4,n5}, {n1,n2,n3,n4}, {n1,n2, 13,15},

{711,713,714,715}7 {nl,nz,ng,m,ng,}, {711}7

as if it’s possible to have one of them

{n1}

as a set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

there are fifteen joint-dominating sets

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

{ni,ns5}, {n1,na,ns}, {n1,na,ng},

{nl, na, n5}, {711,7137”4}, {nl,n3,n5}7
{n1,n4,n5}, {n1,n2,n3,n4}, {n1, M2, 13,15},

{n17n37n47n5}7 {n17n27n37n47n5}; {nl}v
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n2(0.4,0.2, 0.8) n3(0.5,0.2, 0.8)

(0.4,0.2,0.3)

(0.5,0.2,0.3)

(0.7,0.8,0.1)
@

14(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 1.7: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

as if there’s one joint-dominating set

{n1}

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

(vi) there’s only one joint-dominating set corresponded to joint-dominating
number is {n;}. Every given vertex n implies nyn € E, then n; joint-
dominates n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. For every
neutrosophic vertex n in V'\ S, there’s only one neutrosophic vertex n;
in S such that n; joint-dominates n, then the set of neutrosophic vertices,
S is called joint-dominating set where for every two vertices in S, there’s
a path in S amid them, by Proposition and S has one member.
The minimum neutrosophic cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by 7, (ST R1,5,) =

Sty 0(n1) = On(STR 4,)— Y0 (0(n2) +0(ng) +0(ns) +0(n5)) = 1.9,

Proposition 1.5.16. Let NTG : (V, E, 0, u) be a complete-bipartite-neutrosophic
graph. Then
J(CMCy, »,) =2.

Proof. Suppose CMCy, o, : (V,E, 0, 1) is a complete-bipartite-neutrosophic
graph. Every vertex in a part and another vertex in opposite part is joint-
dominated by any given vertex. Thus minimum cardinality implies including
one vertex from each part. Let

S=V\{z1, 29, ,UUO(CMCC,LQ)J} = {w, v}uev vevs

be a joint-dominating set related to the joint-dominating number. This
construction gives the proof. Since let

S=V\{z1,22,+ ,To(CMC,, 0y)—2} = {U V}uevi vevs
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be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex u in V'\ S, there’s a
neutrosophic vertex n in

S=V\{z1,22, + ,To(OMC,, »y) -2} = {8 V}uevi vevs

such that n joint-dominates u, then the set of neutrosophic vertices,

S=V\{z1, 22, ,20(CMC,, »,)-2} = {U V}uevi vers

is called joint-dominating set where for every two vertices in .S, there’s a path in
S amid them, by the property of completeness amid two vertices from different
parts. The minimum cardinality between all joint-dominating sets is called
joint-dominating number and it’s denoted by

J(CMCy, 0y) =2.

Thus
J(CMCy, 4,) = 2.

Proposition 1.5.17. Let NTG : (V, E, o, i) be a complete-bipartite-neutrosophic
graph. Then there are |V1| x |Va| joint-dominating sets corresponded to joint-
dominating number.

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 1.5.18. There is one section for clarifications. In Figure (1.8)),
a complete-bipartite-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

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

(#4) one vertex only dominates two vertices, then it only dominates its two
neighbors thus it implies the vertex joint-dominates is as same as vertex
dominates vertices in the setting of bipartite, by .S has two members from
different parts implies one edge amid them;

(#it) all joint-dominating sets corresponded to joint-dominating number are

{nla n2}7 {n17 TL3}, {n4a n2}7

{714, n3}a
For given vertex n if sn € E, then s joint-dominates n. Let S be a set
of neutrosophic vertices [a vertex alongside triple pair of its values is

called neutrosophic vertex.]. For every neutrosophic vertex n in V' \ S,
there’s only one neutrosophic vertex s in S such that s joint-dominates
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22

n, then the set of neutrosophic vertices, S is called joint-dominating set
where for every two vertices in S, there’s a path, precisely an edge, in S
amid them, by S has two members from different parts implies one edge
amid them. The minimum cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by J(CMCy, »,) = 2;

there are ten joint-dominating sets

{n1,n2}, {n1,n2,n3}, {n1,n2,n4},
{711,713}7 {nh ns, n4}, {7127714}7
{n27n47n3}7 {713, n4}a {n37n47n2}7

{nlv n2,ns, n4}7
as if it’s possible to have four of them

{77,1777,2}, {nly n3}a {n47n2}7
{n47n3}7

as a set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

there are ten joint-dominating sets

{n1,n2}, {n1,n2,n3}, {n1,n2, n4a},
{n17n3}7 {nla ns, n4}a {TLQ,TL4},
{n27n47n3}7 {n?); n4}a {n37n47n2}7

{n17n27n37n4}7

as if there’s four joint-dominating sets

{nlvnQ}v {nla n3}a {714,712},

{n4,n3},

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

there are only four joint-dominating sets corresponded to joint-dominating
number are

{n17n2}7 {nla 713}, {n47n2}7

{n4,ns}.

For given vertex n, if sn € F, then s joint-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. For every neutrosophic vertex n in V'\ S, there’s
only one neutrosophic vertex s in S such that s joint-dominates n, then
the set of neutrosophic vertices, S is called joint-dominating set where for
every two vertices in S, there’s a path, precisely an edge, in S amid them,
by S has two members from different parts implies one edge amid them.
The minimum neutrosophic cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by J,(CMCy, o,) =

S22 (0(na) + 0(n2)) = On(CMCly, 0y) — S22 (o(n1) + o(n3)) = 2.4.



1.5. Setting of joint-dominating number

1n2(0.4,0.2, 0.8) n5(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 1.8: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

Proposition 1.5.19. Let NTG : (V, E, 0, i) be a complete-t-partite-neutrosophic
graph where t > 3. Then

T(CMCoy oy o)) = 2.

Proof. Suppose CMCy, 5y, = (V,E,o,p) is a complete-t-partite-
neutrosophic graph. Every vertex in a part and another vertex in opposite
part is joint-dominated by any given vertex. Thus minimum cardinality implies
including two vertices from two different parts. Let

S:V\(%\{U}UVQ\{’U}U%UU‘/t—lu‘/t) :{uvv}UEVhUEVQ'

Thus
S=V\{z1, 22, ,T0(CMCy, vy 0) -2}

be a joint-dominating set related to the joint-dominating number. This
construction gives the proof. Since let

S: V\ (Vl\{U}UVQ\{’U}U‘/gUU‘/t_l U‘/t) - {uvv}uevl,ve‘/z'

Thus
S=V\{z1,22,  ,2OCOMCy, .y 0)—2)

be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex n in V'\ S, there’s a
neutrosophic vertex s in

S = V\ (Vl\{u}UVQ\{'U}UVZ’)U“'Uwfl UW) = {uvv}u€V1,v€V2a

S=V\{z1,22,  ,2O(CMCy, ... w)—2)

such that s joint-dominates n, then the set of neutrosophic vertices,
S=V\(M\{upuVe\ {o}UV3U---UV,o1 UV)) = {u,v}uevi vevs-

Thus
S=V\{z1,22,  ,2O(CMCy, .y 0)—2)
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is called joint-dominating set. The minimum cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted by

j(CMCUhUQ;'“:Ut) =2

Thus
TJ(CMCys, 5y, 0,) =2.

Proposition 1.5.20. Let NTG : (V, E, 0, 1) be a complete-t-partite-neutrosophic
graph where t > 3. Then there are |Vi| x |Va|x ... X |Vi_1| x|V| joint-dominating
sets corresponded to joint-dominating number.

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

Example 1.5.21. There is one section for clarifications. In Figure (1.9), a
complete-t-partite-neutrosophic graph is illustrated. Some points are represented
in follow-up items as follows.

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

(#4) one vertex only dominates two vertices, then it only dominates its two
neighbors thus it implies the vertex joint-dominates is as same as vertex
dominates vertices in the setting of bipartite, by S has two members from
different parts implies one edge amid them;

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

{nlvnQ}, {nla n3}7 {nlvnS}v

{n47n2}7 {TL4, n3}a {n47n5}7

For given vertex n if sn € F, then s joint-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. For every neutrosophic vertex n in V'\ S, there’s
only one neutrosophic vertex s in S such that s joint-dominates n, then
the set of neutrosophic vertices, S is called joint-dominating set where
for every two vertices in S, there’s a path, precisely an edge, in S amid
them, by S has two members from different parts implies one edge amid
them. The minimum cardinality between all joint-dominating sets is called
joint-dominating number and it’s denoted by J(CMCy, 5y, 00) = 25

(iv) there are twenty-one joint-dominating sets

{nla n?}a {n17n27n3}7 {nla na, n4}7
{nla na, nS}a {nhn?)}? {nla ns, ’I’L4},

{nla ns, 7'L5}, {77,2,77,4}, {nQa ny, 7'L3},
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(vi)

{TLQ,TL4,TL5}, {’TL3,’TL4}, {TLg,TL4,TL5},
{n57n4}; {n5an4an1}7 {n17n27n37n4}3
{’I’L]_7’I'L27’I’L37’I'L5}, {nla na, n4an5}7 {’I’L]_,’I’Lg,’l’L4,TL5},

{n27n37n47n5}7 {711,712,713,7744}7 {nlvn27n37n4an5}a

as if it’s possible to have six of them

{nlanQ}v {n17n3}a {nlan5}7
{TL4, TLQ}, {’I’L47’I’L3}, {TL4, TL5},

as a set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

there are twenty-one joint-dominating sets

{n1,na}, {n1,n2,n3}, {n1,n2,n4},
{n1,n9,n5},{n1,ns}, {n1,ns,na},
{n1,n3,ns5},{n2,ns}, {na,ng,ns},

{n2, 4,5}, {n3, na}, {n3, na,ns},

{ns,na}, {ns,na,n1}, {n1,n2,n3,n4},
{n1,n9,n3,n5}, {n1,n2,n4,ns},{n1,n3, ng,ns},

{n27n37n47n5}3 {nlan2an3an4}7 {n17n27n37n47n5}7

as if there’s six joint-dominating sets

{7117712}, {n1,n3}; {n17n5}7

{n4an2}7 {TL4,TL3}, {n4an5}v

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

there are only six joint-dominating sets corresponded to joint-dominating
number are

{n17n2}7 {nlan3}a {nlvnf)}v

{n4an2}7 {n47n3}5 {77,4,77,5},

If for given vertex n, sn € E, then s joint-dominates n. Let S be a
set of neutrosophic vertices [a vertex alongside triple pair of its values
is called neutrosophic vertex.]. For every neutrosophic vertex n in
V' \ S, there’s only one neutrosophic vertex s in S such that s joint-
dominates n, then the set of neutrosophic vertices, S is called joint-
dominating set where for every two vertices in S, there’s a path, precisely
an edge, in S amid them, by S has two members from different parts
implies one edge amid them. The minimum neutrosophic cardinality
between all joint-dominating sets is called joint-dominating number
and it’s denoted by Jn(CMCy, oy 0) = Soo_i(0(ng) + o(n2)) =
On(CMCo, 0, 0,) = Y=y (0(m1) + 0 (ng) + 0 (ns)) = 2.4.
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n2(0.4,0.2,0.8)  15(0.4,0.2,0.8)

) 4.0.2.0.3 . H;“]I—}[)Q[]H]
PeA, L2 L o)

(0.3,0.2,0.3)

(0.4,0.2,0.3)

(0.3,0.2,0.3)

(0.5,0.2,0.3)
m(0.7,09,0.3) ' (0.3,02,0.3)

14(0.3,0.4,0.3)

Figure 1.9: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

Proposition 1.5.22. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then
JWHL,,) =1.

Proof. Suppose WHLy 4, : (V,E,0,u) is a wheel-neutrosophic graph. The
argument is elementary. All vertices of a cycle join to one vertex, c. S = {c} is
a joint-dominating set related joint-dominating number. Since, let

S = V\{l‘l,l‘z,' o 7x(9(WHL1’62)71} = {C}

be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex n in V'\ S, there’s a
neutrosophic vertex n in

S=V\{xy,za,- - 7$O(WHL1,C,2)71} ={c}

such that s joint-dominates n, then the set of neutrosophic vertices,

S=V \ {.’IJl,.TQ, T 71‘(9(WHL1’62)71} = {C}

is called joint-dominating set. The minimum cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted by

JWHL,,,)=1.

Thus
JWHLy,,) =1.

Proposition 1.5.23. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then there are 2°WHL1.02)=1 _ 1 joint-dominating sets.

Proposition 1.5.24. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then there’s one joint-dominating set corresponded to joint-dominating number.
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1.5. Setting of joint-dominating number

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

Example 1.5.25. There is one section for clarifications. In Figure (1.10)), a
wheel-neutrosophic graph is illustrated. Some points are represented in follow-
up items as follows.

(4)

(i)

(iid)

(v)

For given two neutrosophic vertices, s and ni, there are only one edge
between them;

one vertex dominates some vertices, then it only dominates its neighbors
thus it implies the vertex joint-dominates is as same as vertex dominates
vertices in the setting of star, by Proposition (1.4.8) and S has one
member;

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

{n1}.

Every given vertex n implies n1n € E, then ny joint-dominates n. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its values
is called neutrosophic vertex.]. For every neutrosophic vertex n in V' \ S,
there’s only one neutrosophic vertex ny in S such that n; joint-dominates
n, then the set of neutrosophic vertices, S is called joint-dominating set
where for every two vertices in S, there’s a path in S amid them, by
Proposition and S has one member. The minimum cardinality
between all joint-dominating sets is called joint-dominating number and
it’s denoted by J(WHL1 4,) = 1;

there are fifteen joint-dominating sets

{n1,n2}, {n1,ns}, {n1, nat,

{nl, n5}, {711,”27”3}, {nl, ng,n4},
{n1,n2,n5}, {n1,n3,n4}, {n1,13,n5},
{n1,n4,n5}, {n1,n2,n3, M4}, {n1, 12,13, 15},
{ni,n3,n4,ns},{ni,na,n3,ng,ns}, {n1},

as if it’s possible to have one of them

{n1}
as a set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

there are fifteen joint-dominating sets

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

{ni,ns}, {n1,na,ns}, {n1,na,ng},

{nl, na, n5}, {71177137”4}, {nl,n3,n5}7
{n1,n4,n5}, {n1,n2,n3,n4}, {n1,n2, 13,15},

{n17n37n47n5}7 {n17n27n37n47n5}; {nl}v
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n(0.1,0.2, 0.8)

ns(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)

(0.4.0.2,0.3

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

11(0.7,0.9,0.3)

(0.4,0.2,0.3)

ns(0.4,0.2,0.8)

Figure 1.10: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

(vi)

1.6

as if there’s one joint-dominating set

{n1}

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

there’s only one joint-dominating set corresponded to joint-dominating
number is {n;}. Every given vertex n implies nyn € E, then n; joint-
dominates n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. For every
neutrosophic vertex n in V' \ S, there’s only one neutrosophic vertex n;
in S such that n; joint-dominates n, then the set of neutrosophic vertices,
S is called joint-dominating set where for every two vertices in S, there’s
a path in S amid them, by Proposition and S has one member.
The minimum neutrosophic cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by J,,(WHL1 »,) =

b o) = On(WHLy 4,)= 30 (0(n2)+0(ng)+0(ns)+o(n5)) = 1.9,

Setting of neutrosophic joint-dominating number

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

Proposition 1.6.1. Let NTG : (V,E,o,u) be a complete-neutrosophic graph.

Then
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1.6. Setting of neutrosophic joint-dominating number

Proof. Suppose CMT, : (V,E,o,u) is a complete-neutrosophic graph. By
CMT, : (V,E,o,p) is a complete-neutrosophic graph, all vertices are connected
to each other. So there’s one edge between two vertices. For given vertex n,
sn € E, then s joint-dominates n. Let S be a set of neutrosophic vertices [a
vertex alongside triple pair of its values is called neutrosophic vertex.]. For
every neutrosophic vertex n in V'\ S, there’s only one neutrosophic vertex s in S
such that s joint-dominates n, then the set of neutrosophic vertices, S is called
joint-dominating set where for every two vertices in S, there’s a path in S amid
them. The minimum neutrosophic cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by

3
In(CMT,) = 21.151‘1} FZI oi(x).

Thus
3

I (CMT,) = 2’161‘1/1 Zl oi(x).

Proposition 1.6.2. Let NTG : (V,E, o, 1) be a complete-neutrosophic graph.
Then joint-dominating number is equal to dominating number.

Proof. S has one member thus by Proposition ([1.4.8]), the result holds. |

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 1.6.3. In Figure (|1.11)), a complete-neutrosophic graph is illustrated.
Some points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s’, there’s an edge between
them;

(7i) one vertex dominates all other vertices thus by there’s only one member
for S and Proposition ([1.4.8)), this vertex joint-dominates other vertices;

(#i7) all joint-dominating sets corresponded to joint-dominating number are
{n1},{na}, {ns} and {n4} For given vertex n, sn € E, thus by Proposition
, s joint-dominates n. Let S be a set of neutrosophic vertices [a
vertex alongside triple pair of its values is called neutrosophic vertex.]
like {n1},{n2},{ns} and {n4}. For every neutrosophic vertex n in V' \ S,
there’s only one neutrosophic vertex s in .S such that s joint-dominates
n, then the set of neutrosophic vertices, S = {n1},{nz2}, {ns} and {n4}.
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15(0.3,0.9,0.8)  (0.3,0.3,0.2)  n3(0.9,0.3,0.2)

(0.3, 0.8, 0.2)

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

(0.3,0.2,0.1)

1,(0.6,0.8,0.2) (0.6,0.2,0.1) n4(0.6,0.2,0.1)

Figure 1.11: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

is called joint-dominating set where for every two vertices in S, there’s
no need to have a path in S amid them or we could refer this case
holds by Proposition . The minimum cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted by

J(CMT,) =1

there are four joint-dominating sets {n1}, {n2},{ns} and {n4} as if it’s
possible to have one of them as a set corresponded to neutrosophic joint-
dominating number so as neutrosophic cardinality is characteristic;

there are four joint-dominating sets {n1}, {n2}, {ns} and {n4} correspon-
ded to joint-dominating number as if there are one joint-dominating set
corresponded to neutrosophic joint-dominating number so as neutrosophic
cardinality is the determiner;

there’s only one joint-dominating set corresponded to joint-dominating
number is {n4}. For given vertex n, sn € E, thus by Proposition ,
s joint-dominates n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.] like
{n1},{n2},{ns} and {n4}. For every neutrosophic vertex n in V \ S,
there’s only one neutrosophic vertex s in S such that s joint-dominates
n, then the set of neutrosophic vertices, S = {ni},{nz2}, {ns} and {n4}.
is called joint-dominating set where for every two vertices in S, there’s no
need to have a path in S amid them or we could refer this case holds by
Proposition . The minimum neutrosophic cardinality between all
joint-dominating sets is called joint-dominating number and it’s denoted
by J.(CMT,) =0.9.

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

Proposition 1.6.4. Let NTG : (V, E, o, 1) be a path-neutrosophic graph. Then

3
Jn(PTH) = O (PTH) = "(0:(z) + 0i(Y))a and y are leaves-
1=1

Proof. Suppose PTH : (V,E,o,u) is a path-neutrosophic graph. Let
T1,T2, ** ,To(prH) be a path-neutrosophic graph. For given two vertices,
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x and y, there’s one path from z to y. Let S be an intended set which
is joint-dominating set corresponded to joint-dominating number. Despite
two leaves 37/(9( PTH) and :cb( PTH)—17 all neutrosophic vertices belong to S
corresponded to joint-dominating number. Leaves could be joint-dominated
by their unique neighbors 1:/(9(PTH)—2 and ‘T/O(PTH)—3 as if despite the leaves
Toprm a4 Topryy_1, SO as maximal set S is constructed. Thus 5 =
{a1, 25, -+, To(prm)_o} is the set S'is a set of vertices from path-neutrosophic
graph PTH : (V,E, o, ) with new arrangements of vertices in which there
are all neutrosophic vertices which are either neighbors or not. In these new
arrangements, the notation of vertices from x; is changed to x}. Leaves doesn’t
necessarily belong to S. Leaves are either belongs to S or doesn’t belong to
S as if Leaves doesn’t belong to S. corresponded to joint-dominating number.
Adding all neutrosophic leaves contradicts with maximality of S corresponded
to joint-dominating number and maximum cardinality of S corresponded to
joint-dominating number. It implies this construction is optimal. Thus, let

o ’o / /
S ={a}, 25, 7$O(PTH)737xO(PTH)72}

be a set of neutrosophic vertices [a vertex alongside triple pair of its values
is called neutrosophic vertex.]. For given vertex n if sn € FE, then s joint-
dominates n. Let S be a set of neutrosophic vertices [a vertex alongside triple
pair of its values is called neutrosophic vertex.]. If for every neutrosophic vertex
n in V'\ S, there’s at least one neutrosophic vertex s in S such that s joint-
dominates n, then the set of neutrosophic vertices, S is called joint-dominating
set where for every two vertices in S, there’s a path in S amid them. The
minimum neutrosophic cardinality between all joint-dominating sets is called
joint-dominating number and it’s denoted by

3
Jn(PTH) = O (PTH) =Y (0:(%) + 0i(y))2 and y are leaves-
=1

Thus

-

TIn(PTH) = O,,(PTH) =) (0(2) + 0i(y))z and y are leaves-

@
Il
-

[ ]
Proposition 1.6.5. Let NTG : (V, E, 0, ;1) be a path-neutrosophic graph. Then
there are four joint-dominating sets.

Proposition 1.6.6. Let NTG : (V, E, 0, 1) be a path-neutrosophic graph. Then
there’s one joint-dominating set corresponded to joint-dominating number.

Example 1.6.7. There are two sections for clarifications.

(a) In Figure (1.12)), an odd-path-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(7) For given two neutrosophic vertices, s and s’, there’s only one path
between them:;
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(7i) one vertex only dominates either two vertices or one vertex if it isn’t
a leaf, then it only dominates its two neighbors and if it’s a leaf,
then it only dominates its one neighbor thus it implies the vertex
joint-dominates is different from the vertex dominates vertices in the
setting of path;

(#it) all joint-dominating sets corresponded to joint-dominating number
are {na,n3,nya}. For given vertex n if sn € F, then s joint-dominates
n. Let S be a set of neutrosophic vertices [a vertex alongside triple pair
of its values is called neutrosophic vertex.]. If for every neutrosophic
vertex n in V '\ S, there’s at least one neutrosophic vertex s in S
such that s joint-dominates n, then the set of neutrosophic vertices,
S is called joint-dominating set where for every two vertices in S,
there’s a path in S amid them. The minimum cardinality between
all joint-dominating sets is called joint-dominating number and it’s
denoted by J(PTH) =O(PTH) —2 = 3;

(iv) there are four joint-dominating sets {ns, n3, na}, {n1, no, n3, na}, {na, ng, ng,ns}
and {ni,n9,n3,ng,ns} as if it’s possible to have one of them as a
set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

(v) there are four joint-dominating sets {nq, n3, n4 }, {n1, no, n3, na}, {na, ng, na, n5}
and {n1,ns,n3,n4,ns} as if there is one joint-dominating set corres-
ponded to neutrosophic joint-dominating number so as neutrosophic
cardinality is the determiner;

(vi) there’s only one joint-dominating set corresponded to joint-
dominating number is {nq,ng,n4}. For given vertex n if sn € E,
then s joint-dominates n. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic
vertex.]. If for every neutrosophic vertex n in V' \ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n,
then the set of neutrosophic vertices, S is called joint-dominating
set where for every two vertices in S, there’s a path in S amid
them. The minimum neutrosophic cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by Jn(PTH) = O,(PTH) — Y0 (0(n1) + o(ns)) = 3.7.

(b) In Figure (1.13), an even-path-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and ', there’s only one path
between them;

(7i) one vertex only dominates either two vertices or one vertex if it isn’t
a leaf, then it only dominates its two neighbors and if it’s a leaf,
then it only dominates its one neighbor thus it implies the vertex
joint-dominates is different from the vertex dominates vertices in the
setting of path;

(#i7) all joint-dominating sets corresponded to joint-dominating number
are {ng,ns,ng,ns}. For given vertex n if sn € FE, then s joint-
dominates n. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.].
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n3(0.3,0.2,0.2)  (0.3,0.2,0.1) 12(0.9,0.8,0.1)
1)

(0.3,0.2,0.2)

n1(0.2,0.5,0.7)

© .
5(0.7,0.4, 0.1)

(0.4,0.4,0.1)
14(0.4,0.6,0.2)

Figure 1.12: A Neutrosophic Graph in the Viewpoint of its joint-dominating

number and its neutrosophic joint-dominating number. 81NTG12

If for every neutrosophic vertex n in V' \ S, there’s at least one
neutrosophic vertex s in S such that s joint-dominates n, then the
set of neutrosophic vertices, S is called joint-dominating set where
for every two vertices in S, there’s a path in S amid them. The
minimum cardinality between all joint-dominating sets is called joint-
dominating number and it’s denoted by J(PTH) = O(PTH) —2 =
4.

)

(iv) there are four joint-dominating sets {ng, ng, na, ns}, {n1, na, ng, na, ns}, {na, ng, ng, n5, e}
and {n1,na, ng,ng,ns,ne} as if it’s possible to have one of them as
a set, corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

(v) there are four joint-dominating sets {ns, n3, n4, ns}, {ni, na, n3, ng, ns}, {n2, N3, N4, N5, N6 }
and {ni,ns,n3, n4,ns,ng} as if there is one joint-dominating set
corresponded to neutrosophic joint-dominating number so as neutro-
sophic cardinality is the determiner;

(vi) there’s only one joint-dominating set corresponded to joint-
dominating number is {ns, ng, ng, ns}. For given vertex n if sn € E,
then s joint-dominates n. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic
vertex.]. If for every neutrosophic vertex n in V' \ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n,
then the set of neutrosophic vertices, S is called joint-dominating
set where for every two vertices in S, there’s a path in S amid
them. The minimum neutrosophic cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by Ju(PTH) = O,(PTH) — %20_, (o(m1) + o(ng)) = 6.

Proposition 1.6.8. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then

Tn(CYC) = 0,(CYC) — max (0i(2) + 0i(y)).
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n3(0.3,0.2,0.2)  (0.2,0.2,0.2) n(0.2,0.4, 0.5)

(0.3,0.2,0.2] P
' ng(0.9,0.1,0.9)

(0.2,0.4,0.5)

11(0.6,0.8,0.8)
14(0.8,0.5,0.2)

(0.8,0.5,0.2)

n5(0.9,0.9, 0.9)

Figure 1.13: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

Proof. Suppose CYC' : (V, E, o, ) 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

T1,T2, ", TOCYC)-1,TO(CYC), L1

be a cycle-neutrosophic graph CYC : (V, E,o,u). O(CYC) — 2 consecutive
vertices could belong to S which is joint-dominating set related to joint-
dominating number where two neutrosophic vertices outside are “consecutive”.
Since it’s possible to have a path amid every two of vertices in S and two
vertices outside could be joint-dominated by their neighbors in S. If there are
no neutrosophic vertices which are consecutive, then it contradicts with the
term joint-dominating set for S. Thus, let

S ={x1,22,- - ,To(CcYC)-3, TO(CYC)—2}

be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For given vertex n if sn € FE, then s joint-dominates
n. Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.]. For every neutrosophic vertex n in

V(S = {1,229, ax(’)(CYC‘)—37$(’)(CYC)—2})v
there’s only one neutrosophic vertex s in
S ={xy, 20, 71'O(CYC)—37$O(CYC)—2}
such that s joint-dominates n, then the set of neutrosophic vertices,
S ={z1,22," ,To(CYC)-3,TOCYC)-2}
is called joint-dominating set where for every two vertices in

S ={x1,22, - ,To(CYO)=3, TO(CYC)—2}5

there’s only one path in S amid them. The minimum neutrosophic cardinality
between all joint-dominating sets is called joint-dominating number and it’s
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denoted by

3
In(CYC) = 0n(CYC) = max 3 (0i(x) + oi(y))-
VSV
Thus
3
In(CYC) = 0, (CYC) = max 3 (0i(x) + oi(y))-
VSV

Proposition 1.6.9. Let NTG : (V,E, o, ) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are 3 x O(CYC) + 1 joint-dominating sets.

Proposition 1.6.10. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are O(CY C) joint-dominating set corresponded to
joint-dominating number.

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 1.6.11. There are two sections for clarifications.

(a) In Figure (1.14)), an even-cycle-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s, there are only two
paths between them;

(7i) one vertex only dominates two vertices, then it only dominates its
two neighbors thus it implies the vertex joint-dominates is different
from the vertex dominates vertices in the setting of cycle;

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

{nla n2, N3, ’I’L4}, {n27n37n47n5}7 {’I’L3, N4, N5, ’I’LG}, {n47n57n67n1}7

{n5, Ne, 11, 712}, {n67n17n27n3}~

For given vertex n if sn € E, then s joint-dominates n. Let S be a set
of neutrosophic vertices [a vertex alongside triple pair of its values
is called neutrosophic vertex.]. If for every neutrosophic vertex n in
V'\ S, there’s at least one neutrosophic vertex s in S such that s
joint-dominates n, then the set of neutrosophic vertices, S is called
joint-dominating set where for every two vertices in .S, there’s a
path in S amid them. The minimum cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted

by J(CYC) = O(CYC) —2 = 4;
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(iv) there are nineteen joint-dominating sets

{n1,na,n3,n4}, {ns, n1,m2,n3, 14}, {16, 11, N2, M3, N4},
{na,n3,n4,ns}, {n1,n2,n3, ng,ns }, {ne, N2, n3, N4, n5 },
{ns,n4,ns,ng}, {ni,ns, n4g, ns, ng}, {n2, N3, N4, ns, ng },
{na,ns,n6,n1}, {n2, 14, 15,16, 11}, {13, 114, M5, M6, M1 },
{ns,ne,n1,n2}, {n3, 5, 16,01, 02}, {14, 15, 6, 11, N2},
{ne,n1,n2,n3}, {n4,ne,n1,n2,n3}, {N5, N6, 11, N2, n3},

{n57 ne, N1, N2,N3, TL4},
as if it’s possible to have six of them

{nla n2,n3, n4}7 {712, n3, N4, n5}a {n?n N4, N5, n6}7 {714, ns5, N6, nl}a
{ns,n6,n1,n2}, {ne, n1,n2,n3}
as a set corresponded to neutrosophic joint-dominating number so
as neutrosophic cardinality is characteristic;

there are nineteen joint-dominating sets

{n1,n2,n3,n4},{ns,n1,n92,n3,n4}, {N6, N1, n2,n3, N4},
{n2,n3,n4, 5}, {n1,n2, 3, M4, 15}, {16, M2, N3, M4 M5},
{n3,na,n5,m6}, {n1,n3, 14,05, 6}, {12,113, N4, 15,16 },
{n4,ns5,n6,n1}, {n2,n4,n5,n6, 11}, {N3, 04, 15, N6, 11 },
{ns,ng,n1,n2}, {ns, ns, ng, n1,na}, {n4, N5, ng, N1, N2},
{ne,n1,m2,n3}, {n4,ne,n1,n2,n3}, {15, 16, 01, N2, N3},

{n57 ne,N1,N2,N3, n4}a
as if there is six joint-dominating sets

{77,1,’]7,2,713,714}7 {n27n37n47n5}3 {n37n47n57n6}a {TL4,7L5, ng, nl}a

{n5,n6,n1,n2}7 {n6,n1,n2,n3},

corresponded to neutrosophic joint-dominating number so as neutro-
sophic cardinality is the determiner;

there’s only one joint-dominating set corresponded to joint-
dominating number is {ng4, ns, ng, n;}. For given vertex n if sn € E,
then s joint-dominates n. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic
vertex.]. If for every neutrosophic vertex n in V' \ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n,
then the set of neutrosophic vertices, S is called joint-dominating
set where for every two vertices in S, there’s a path in S amid
them. The minimum neutrosophic cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by Jn(CYC) = 0,(CYC) — 27 (a(na) + o(n3)) = 4.1.

(b) In Figure (1.15)), an odd-cycle-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.
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1.6. Setting of neutrosophic joint-dominating number

(4)

(v)

For given two neutrosophic vertices, s and s’, there are only two
paths between them;

one vertex only dominates two vertices, then it only dominates its
two neighbors thus it implies the vertex joint-dominates is different
from the vertex dominates vertices in the setting of cycle;

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

{n1,n2,m3}, {n2,n3,n4, }, {n3, na, ns5}, {na,n5, 1},

{ns,n1,n2},
For given vertex n if sn € F, then s joint-dominates n. Let S be a set
of neutrosophic vertices [a vertex alongside triple pair of its values
is called neutrosophic vertex.]. If for every neutrosophic vertex n in
V'\ S, there’s at least one neutrosophic vertex s in S such that s
joint-dominates n, then the set of neutrosophic vertices, S is called
joint-dominating set where for every two vertices in .S, there’s a
path in S amid them. The minimum cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by J(CYC)=0(CYC)—2=3;

there are sixteen joint-dominating sets

{n1,n9,n3},{ns,ni,na,n3}, {ns,ni,n2,n3},
{na,n3,n4}, {n1,n2,n3, 74}, {ns5, 12, M3, 14 },
{n3,na,ns}, {n2,n3, na, ns}, {n1,n3, 4, 15},
{n4,ns,n1}, {n2,n4, 5,1}, {n3, ng,ns,n1},
{ns,n1,n2},{ns, ns,n1,na}, {ng, ns,ni,nat,

{7’7/1,77/2,77/3,77/4,77,5},

as if it’s possible to have five of them

{nh na, n3}7 {77‘2) ns, N4, }7 {’I’Lg, nyg, TL5}, {n47 ns, nl})

{TL5, ni, TLQ},
as a set corresponded to neutrosophic joint-dominating number so
as neutrosophic cardinality is characteristic;

there are sixteen joint-dominating sets

{n1,n9,n3},{na,ni,na,n3}, {ns,ni,n2,n3},
{n2,n3,na}, {n1,n2,n3,n4}, {ns, n2, 13, M4},
{n3,na,ns5}, {n2, n3, na, ns}, {n1, n3, na, ns
{n4,ns,n1},{ne, ng,ns,n1}, {ns, na,ns,m1},
{ns,n1,n2},{ns, ns,n1,na}, {ng, ns,ni,nat,

{n17n27n37n47n5}7

as if there is five joint-dominating sets

{n17n27n3}7 {nQa ns3, N4, }'7 {n?n nyg, ’I’L5}, {n47n57n1}7

{TL5,TL1,TL2},
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n3(0.1,0.9,0.9)  (0.1,0.5,0.8)
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(0.2,0.1,0.6)

n1(0.2,0.1,0.6)
14(0.2,0.2,0.9)
f:[).l.[).l.[).?]

n5(0.1,0.1,0.2)

Figure 1.14: A Neutrosophic Graph in the Viewpoint of its joint-dominating

number and its neutrosophic joint-dominating number. 81NTG14

n3(0.9,0.7,0.7)  (0.2,0.7,0.6) n5(0.2,0.7, 0.6)
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n5(0.5,0.4,0.4)

(0.5,0.4,0.4)
n4(0.8,0.6,0.6)

Figure 1.15: A Neutrosophic Graph in the Viewpoint of its joint-dominating

number and its neutrosophic joint-dominating number. 81NTG15

corresponded to neutrosophic joint-dominating number so as neutro-
sophic cardinality is the determiner;

(vi) there’s only one joint-dominating set corresponded to joint-
dominating number is {ns,n1,ns}. For given vertex n if sn € E,
then s joint-dominates n. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic
vertex.]. If for every neutrosophic vertex n in V' \ S, there’s at
least one neutrosophic vertex s in S such that s joint-dominates n,
then the set of neutrosophic vertices, S is called joint-dominating
set where for every two vertices in S, there’s a path in S amid
them. The minimum neutrosophic cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by Jn(CYC) = 0,(CYC) - 327 (a(n3) + o(ng)) = 4.2.

Proposition 1.6.12. Let NTG : (V, E, o0, ) be a star-neutrosophic graph with
center c. Then

3
JIn(STR15,) = > 0i(c).
1=1
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Proof. Suppose STR1,, : (V,E,o, ) is a star-neutrosophic graph. An edge
always has center, ¢, as one of its endpoints. All paths have one as their lengths,
forever. Every given vertex n implies cn € E, then ¢ joint-dominates n. S = {c}
is a joint-dominating set related joint-dominating number. Since, let

S={c} = V\ {1, 22, 20518, 1}

be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex n in V'\ S, there’s
only one neutrosophic vertex c¢ in

S={ct =V \{z1,22, . 20(STRy ,,)—1}

such that ¢ joint-dominates n, then the set of neutrosophic vertices,

S = {C} =V \ {x17$27 o axO(STRlygz)fl}

is called joint-dominating set where for every two vertices in S, there’s a
path in S amid them, by Proposition and S has one member. The
minimum neutrosophic cardinality between all joint-dominating sets is called
joint-dominating number and it’s denoted by

3
JIn(STR1,4,) = oi(c).
i=1

Thus
JIn(STRy ) =Y oi(c).
|

Proposition 1.6.13. Let NTG : (V, E, o0, 1) be a star-neutrosophic graph with
center ¢. Then there are 20T E102)=1 _ 1 joint-dominating sets.

Proposition 1.6.14. Let NTG : (V, E, o0, 1) be a star-neutrosophic graph with
center c. Then there’s one joint-dominating set corresponded to joint-dominating
number.

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 1.6.15. There is one section for clarifications. In Figure (1.16)), a
star-neutrosophic graph is illustrated. Some points are represented in follow-up
items as follows.

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

(#4) one vertex only dominates one vertex, then it only dominates its neighbors
thus it implies the vertex joint-dominates is as same as vertex dominates
vertices in the setting of star, by Proposition (1.4.8) and S has one
member;
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(#i7) all joint-dominating sets corresponded to joint-dominating number are

{n1}.

For given vertex n if nyn € E, then ny joint-dominates n. Let S be a
set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex n in V' \ S,
there’s only one neutrosophic vertex ny in S such that n; joint-dominates
n, then the set of neutrosophic vertices, S is called joint-dominating set
where for every two vertices in S, there’s a path in S amid them, by
Proposition and S has one member. The minimum cardinality
between all joint-dominating sets is called joint-dominating number and
it’s denoted by J(STR1 ,,) = 1;

(iv) there are fifteen joint-dominating sets

{n1,n2}, {n1,na}, {n1,na},

{n1,ns}, {n1,n2,n3}, {n1,ne, na},
{n1,n2,ns5},{n1,n3,n4}, {n1,n3,n5},
{n1,n4,ns5},{n1,n2,n3,n4}, {n1, ne, n3, ns},

{n17n37n47n5}7 {nla no, N3, N4, n5}a {nl},

as if it’s possible to have one of them

{n1}

as a set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

(v) there are fifteen joint-dominating sets

{n1,nat, {n1,na}, {n1, nat,

{nl,n5}, {Th, na, Tl3}, {nl,ng,n4},
{n1,n2,n5}, {n1,n3,n4}, {n1,n3,n5},
{nl,m,ns}, {m, n2,ns, n4}, {n17n27n3vn5}7

{n17n37n47n5}7 {nla n2,ns, Ny, n5}a {n1}7

as if there’s one joint-dominating set

{n1}

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

(vi) there’s only one joint-dominating set corresponded to joint-dominating
number is {n;}. Every given vertex n implies nyn € E, then n; joint-
dominates n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. For every
neutrosophic vertex n in V'\ S, there’s only one neutrosophic vertex n;
in S such that n; joint-dominates n, then the set of neutrosophic vertices,
S is called joint-dominating set where for every two vertices in S, there’s
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n2(0.4,0.2,0.8) n3(0.5,0.2, 0.8)
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Figure 1.16: A Neutrosophic Graph in the Viewpoint of its joint-dominating

number and its neutrosophic joint-dominating number. \ 81NTG16

a path in S amid them, by Proposition (1.4.8) and S has one member.
The minimum neutrosophic cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by J,,(STR1,5,) =

S22 0(n1) = On(STR1,) — Y0 (0(n2) +0(n3) +0(n4) +0(ns)) = 1.9.
Proposition 1.6.16. Let NTG : (V, E, o, i) be a complete-bipartite-neutrosophic
graph. Then

3
In(CMCo,,4,) = min Z(Uz(f) +0i(y))-

zeVy,yeVs

i=1

Proof. Suppose CMCy, o, : (V,E, 0, 1) is a complete-bipartite-neutrosophic
graph. Every vertex in a part and another vertex in opposite part is joint-
dominated by any given vertex. Thus minimum cardinality implies including
one vertex from each part. Let

S=V\{z1,22,+ ,Zo(OMC,, 0y)—2} = {8 V}uevi vevs

be a joint-dominating set related to the joint-dominating number. This
construction gives the proof. Since let

S=V\{z1,22, + ,T0(0MC,, »,)—2} = {8 V}uevi, vevs

be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex u in V'\ S, there’s a
neutrosophic vertex n in

S =V \{z1, 29, ,QTO(CMCUI,C,Z)Q} = {u, v}uev; vevs
such that n joint-dominates u, then the set of neutrosophic vertices,
S=V\{z1,22, + ,Zo(0MC,, »,)—2} = {8 V}uevi vevs

is called joint-dominating set where for every two vertices in .S, there’s a path in
S amid them, by the property of completeness amid two vertices from different
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parts. The minimum neutrosophic cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by

3
TIn(CMCo, ,) = we‘r/rllgle% ;(01(55) +0i(y))-
Thus
3
In(CMCy, 0,) = :velrfrllglevz ;(Uz(x) +0i(y))-

Proposition 1.6.17. Let NTG : (V, E, o, 1) be a complete-bipartite-neutrosophic
graph. Then there are |Vi| x |Va| joint-dominating sets corresponded to joint-
dominating number.

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 1.6.18. There is one section for clarifications. In Figure (1.17)),
a complete-bipartite-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

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

(i) one vertex only dominates two vertices, then it only dominates its two
neighbors thus it implies the vertex joint-dominates is as same as vertex
dominates vertices in the setting of bipartite, by S has two members from
different parts implies one edge amid them;

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

{n17n2}7 {nla n3}a {TL4,TLQ},

{n47n3}7

For given vertex n if sn € E, then s joint-dominates n. Let S be a set
of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex n in V' \ S,
there’s only one neutrosophic vertex s in S such that s joint-dominates
n, then the set of neutrosophic vertices, S is called joint-dominating set
where for every two vertices in .S, there’s a path, precisely an edge, in .S
amid them, by S has two members from different parts implies one edge
amid them. The minimum cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by J(CMCy, o) = 2;

(iv) there are ten joint-dominating sets
{nlv n2}7 {nla na, 7'L3}, {nlv na, 77,4},
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{nlanS}v {TLl,TLg,TL4}, {’TLQ,’TL4},
{n2a n4an3}7 {n37n4}3 {n3an4an2}7

{TL]_, na,ns, n4}7

as if it’s possible to have four of them

{nlanQ}v {n17n3}5 {77,4,77,2},

{n4an3}7

as a set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

there are ten joint-dominating sets

{n17n2}7 {nlvn27n3}7 {n17n27n4}7
{nlanS}a {n17n37n4}; {n23n4}7
{n2a Ny, n3}7 {713,714}, {n3an4an2}7

{TL]_, na,ns, n4}7

as if there’s four joint-dominating sets

{nlan2}7 {n17n3}5 {’/L4,TL2},

{n4an3}7

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

there are only four joint-dominating sets corresponded to joint-dominating
number are

{n17n2}a {n17n3}a {714,712},

{n4,ns3}.

For given vertex n, if sn € E, then s joint-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. For every neutrosophic vertex n in V' \ S, there’s
only one neutrosophic vertex s in S such that s joint-dominates n, then
the set of neutrosophic vertices, S is called joint-dominating set where for
every two vertices in 5, there’s a path, precisely an edge, in S amid them,
by S has two members from different parts implies one edge amid them.
The minimum neutrosophic cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by J,(CMCy, »,) =

S0 (0(ng) + 0(n2)) = O (CMCy, 0,) — S (0(n1) + 0(n3)) = 2.4.

Proposition 1.6.19. Let NTG : (V, E, 0, i) be a complete-t-partite-neutrosophic
graph where t > 3. Then

3
TIn(CMCoy oy 0,) = min Z(Ui(x) +0i(y))-

€V eV, itk
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Figure 1.17: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

Proof. Suppose CMCy, 5.6, = (V,E,o,p) is a complete-t-partite-
neutrosophic graph. Every vertex in a part and another vertex in opposite
part is joint-dominated by any given vertex. Thus minimum cardinality implies
including two vertices from two different parts. Let

S=VANVi\{u} UV \ {o} UVsU--- UV UVG) = {u, v}uevi weve-
Thus
S=V \ {$1,$27 e 7$(9(CMC511021... VG.t)72}

be a joint-dominating set related to the joint-dominating number. This
construction gives the proof. Since let

S=V\NVi\{u}uVa\{v}UV3U--- U Vi1 UV = {u, v}uevs vevs-
Thus

S=V\{z1,22,  ,ZOOMCy, 0y.... 0)-2)

be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. For every neutrosophic vertex n in V'\ S, there’s a
neutrosophic vertex s in

S=VANWM\{u} uVa\{o} UVsU---UVis UVL) = {u, v}uevs,vevss

S=V\{z1, 22, ,TO(CMCy, 0y.... o,)—2)

such that s joint-dominates n, then the set of neutrosophic vertices,
S=V\Vi\{u} UVa\{v}UVzU---UVi_1 UVy) = {u,v}uev; vevs-
Thus

S=V\{z1,22, . 20(OMCy, 0y.... w)-2}

is called joint-dominating set. The minimum neutrosophic cardinality between
all joint-dominating sets is called joint-dominating number and it’s denoted by

3
Tn(CMCoy 0y, 0,) = min Z(Uz‘(x)"‘ai(y))-

€V eV, itk
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1.6. Setting of neutrosophic joint-dominating number

Thus
3
In(CMCo, oy, o) = min Z(Uz(x) +0i(y))-

z€V;,y€Vj,iFj “ ]
i=

Proposition 1.6.20. Let NTG : (V, E, 0, ) be a complete-t-partite-neutrosophic
graph where t > 3. Then there are |V1| x |Va| x ... x|V;_1| x|Vi| joint-dominating
sets corresponded to joint-dominating number.

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

Example 1.6.21. There is one section for clarifications. In Figure (1.18)), a
complete-t-partite-neutrosophic graph is illustrated. Some points are represented
in follow-up items as follows.

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

(#4) one vertex only dominates two vertices, then it only dominates its two
neighbors thus it implies the vertex joint-dominates is as same as vertex
dominates vertices in the setting of bipartite, by S has two members from
different parts implies one edge amid them;

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

{n1,n2}, {n1,ns}, {n1,ns},

{na,n2}, {na,na}, {na, ns},
For given vertex n if sn € E, then s joint-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. For every neutrosophic vertex n in V' \ S, there’s
only one neutrosophic vertex s in S such that s joint-dominates n, then
the set of neutrosophic vertices, S is called joint-dominating set where
for every two vertices in S, there’s a path, precisely an edge, in .S amid
them, by S has two members from different parts implies one edge amid
them. The minimum cardinality between all joint-dominating sets is called
joint-dominating number and it’s denoted by J(CMCy, oy, .0,) = 2;

(iv) there are twenty-one joint-dominating sets

{ni,n2}, {n1,ne,ns}, {n1,na,ng},

{n1,n2,n5}, {n1,n3}, {n1,n3,na},

{n1,n3,n5}, {n2,n4}, {n2,n4,n3},
{na,n4,ns},{ns, na}, {ns,ng,ns},

{ns,na}, {ns,n4,n1}, {n1,n2,n3,n4},
{n1,m2,n3,n5}, {n1,n2,n4, 15}, {n1, 13, 74, M5},

{n27n37n47n5}a {77‘1777‘27”37”4}7 {n17n27n37n47n5}3
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(v)

as if it’s possible to have six of them

{n17n2}7 {nla n3}a {n17n5}7

{7’?,4777,2}, {n4) n3}a {n47n5}7

as a set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

there are twenty-one joint-dominating sets

{ni,n2}, {n1,na,ns}, {n1,na, nyg},

{n1,na, s}, {n1,n3}, {n1, nz, nat,

{n1,n3,n5}, {n2,na}, {n2, na, na},
{n2,n4,ns5},{ns, na}, {ns,na,ns},

{ns,n4}, {ns,ng,n1},{n1,na,n3,n4},

{m, nz2,ns, Tl5}, {nl,ng,n4,n5}, {nh n3, N4, n5},

{TLQ, n3, N4, 715}, {n17n27n37n4}7 {nla no, N3, N4, ’I’L5},

as if there’s six joint-dominating sets

{n1,n2}, {n1,n3},{n1,ns},

{n47n2}7 {TL4, n3}a {n47n5}7

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

there are only six joint-dominating sets corresponded to joint-dominating
number are

{n17n2}7 {711, 713}7 {n17n5}7

{TL4,TL2}, {TL4, n3}7 {TL4,TL5},

If for given vertex n, sn € E, then s joint-dominates n. Let S be a
set of neutrosophic vertices [a vertex alongside triple pair of its values
is called neutrosophic vertex.]. For every neutrosophic vertex n in
V \ S, there’s only one neutrosophic vertex s in S such that s joint-
dominates n, then the set of neutrosophic vertices, S is called joint-
dominating set where for every two vertices in S, there’s a path, precisely
an edge, in S amid them, by S has two members from different parts
implies one edge amid them. The minimum neutrosophic cardinality
between all joint-dominating sets is called joint-dominating number
and it’s denoted by J,(CMCy, 69, 0,) = Zle(a(m;) + o(ng)) =
On(CMCyy 0y, ) — Z?:l(a(n1> +0o(n3) +o(ns)) = 2.4.

Proposition 1.6.22. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.

Then
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1.6. Setting of neutrosophic joint-dominating number

n5(0.4,0.2,0.8)  n5(0.4,0.2,0.8)

109098 ns(0.5,0.2, 0.8)
(0.4.0.2.0.3)

(0.3.0.2.0.3)

(0.4,0.2,0.3)

(0.3,0.2,0.3)

(0.5,0.2,0.3)
w(0.7,09,03) " (0.3,0.2,0.3)

n4(0.3,0.4,0.3)

Figure 1.18: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

Proof. Suppose WHL1 4, : (V,E,0,u) is a wheel-neutrosophic graph. The
argument is elementary. All vertices of a cycle join to one vertex, c¢. S = {c} is
a joint-dominating set related joint-dominating number. Since, let

S=V\{z1,z2, - ,20WHL, ,,)-1} = {¢}
be a set of neutrosophic vertices [a vertex alongside triple pair of its values is

called neutrosophic vertex.]. For every neutrosophic vertex n in V'\ S, there’s a
neutrosophic vertex n in

S=V\{z1, 22, -+ ;20WHL, ,,)-1} = {¢}
such that s joint-dominates n, then the set of neutrosophic vertices,
S=V\{z1,22," ,TowHL, ,,)-1} = {c}

is called joint-dominating set. The minimum neutrosophic cardinality between
all joint-dominating sets is called joint-dominating number and it’s denoted by

3
In(WHL15,) = 0i(c).
1=1

Thus
3
In(WHLy5,) = 0i(c).
1=1

Proposition 1.6.23. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.

Then there are 2°WHL1.02)=1 _ 1 joint-dominating sets.

Proposition 1.6.24. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then there’s one joint-dominating set corresponded to joint-dominating number.
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The clarifications about results are in progress as follows. A wheel-
neutrosophic graph is related to previous result and it’s studied to apply
the definitions on it. To make it more clear, next part gives one special case to
apply definitions and results on it. Some items are devised to make more sense
about new notions. A wheel-neutrosophic graph is related to previous result
and it’s studied to apply the definitions on it, too.

Example 1.6.25. There is one section for clarifications. In Figure (1.19), a
wheel-neutrosophic graph is illustrated. Some points are represented in follow-
up items as follows.

(4)

(i)

(i)

(v)

48

For given two neutrosophic vertices, s and ni, there are only one edge
between them;

one vertex dominates some vertices, then it only dominates its neighbors
thus it implies the vertex joint-dominates is as same as vertex dominates
vertices in the setting of star, by Proposition (1.4.8) and S has one
member;

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

{n1}.

Every given vertex n implies nyn € E, then n; joint-dominates n. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its values
is called neutrosophic vertex.]. For every neutrosophic vertex n in V'\ S,
there’s only one neutrosophic vertex np in S such that n; joint-dominates
n, then the set of neutrosophic vertices, S is called joint-dominating set
where for every two vertices in S, there’s a path in S amid them, by
Proposition and S has one member. The minimum cardinality
between all joint-dominating sets is called joint-dominating number and
it’s denoted by J(WHL 4,) = 1;

there are fifteen joint-dominating sets
{n1,na}t, {n1, ns}, {n1,na},
{nlv 7’L5}7 {nla na, n3}a {n17 na, 7’L4},
{nh na, n5}'7 {nla ns, n4}a {nh ns, n5},

{n17n47n5}7 {nla n2, N3, n4}7 {nlvn27n37n5}a

{n17n37n47n5}7 {nlﬂ N2, N3, Ny, n5}7 {nl}’

as if it’s possible to have one of them

{n1}

as a set corresponded to neutrosophic joint-dominating number so as
neutrosophic cardinality is characteristic;

there are fifteen joint-dominating sets

{n17n2}7 {nla n3}7 {n17n4}7

{nlynS}v {nla na, 7'L3}, {n17n27n4}7



1.7. Applications in Time Table and Scheduling

n2(0.4,0.2,0.8)

n3(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)

(0.4.0.2.0.3

(0.4,0.2,0.3)

(0.3,0.2,0.3)

11(0.7,0.9,0.3)

0-4,0.2,0.3) (0.3,0.2,0.3)

ns(0.4,0.2, 0.8)

Figure 1.19: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number.

(vi)

1.7

{nh na, TL5}, {n17n37n4}5 {n17n37n5}7
{n17n47n5}7 {nlvn27n3vn4}; {7117712,7137715},

{n13n3an4an5}7 {n17n27n37n47n5}ﬂ {77,1},

as if there’s one joint-dominating set

{ni}

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

there’s only one joint-dominating set corresponded to joint-dominating
number is {n1}. Every given vertex n implies nin € E, then n; joint-
dominates n. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.]. For every
neutrosophic vertex n in V'\ S, there’s only one neutrosophic vertex n;
in S such that n; joint-dominates n, then the set of neutrosophic vertices,
S is called joint-dominating set where for every two vertices in S, there’s
a path in S amid them, by Proposition and S has one member.
The minimum neutrosophic cardinality between all joint-dominating sets
is called joint-dominating number and it’s denoted by J,,(WHL; ,,) =

Sy 0(m) = On(WHLy 4,) =Y 0 (0(n2)+0(ng)+0(na)+o(ns)) = 1.9.

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
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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 (1.1]), clarifies about the
assigned numbers to these situations.

Table 1.1: Scheduling concerns its Subjects and its Connections as a neutrosophic
graph in a Model.

Sections of NTG ny No- - ns
Values (0.7,0.9,0.3) (0.4,0.2,0.8)--- (0.4,0.2,0.8)

Connections of NTG | E; FEy--- FEg
Values (0.4,0.2,0.3) (0.5,0.2,0.3)--- (0.3,0.2,0.3)

1.8 Case 1: Complete-t-partite Model alongside its
joint-dominating number and its neutrosophic
joint-dominating nhumber

Step 4. (Solution) The neutrosophic graph alongside its joint-dominating
number and its neutrosophic joint-dominating 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
joint-dominating number and its neutrosophic joint-dominating number
when the notion of family is applied in the way that all members of family
are from same classes of neutrosophic graphs. As follows, There are five
subjects which are represented as Figure (L.20). This model is strong
and even more it’s quasi-complete. And the study proposes using specific
number which is called its joint-dominating number and its neutrosophic
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1.8. Case 1: Complete-t-partite Model alongside its joint-dominating number

and its neutrosophic joint-dominating number

n5(0.4,0.2,0.8)  n5(0.4,0.2,0.8)

(0.4,0.2,0.3)

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

ng(0.5,0.2,0.8)

(0. |,|I,j,||,.‘]:.

(0.3.0.2.0.3)

(0.3,0.2,0.3)

(0.5,0.2,0.3)

n4(0.3,0.4,0.3)

Figure 1.20: A Neutrosophic Graph in the Viewpoint of its joint-dominating
number and its neutrosophic joint-dominating number

joint-dominating number. There are also some analyses on other numbers
in the way that, the clarification is gained about being special number or

not.

Also, in the last part, there is one neutrosophic number to assign

to this model and situation to compare them with same situations to get

more precise. Consider Figure (1.20). In Figure (|1.20), an complete-t-
partite-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;

one vertex only dominates two vertices, then it only dominates its
two neighbors thus it implies the vertex joint-dominates is as same
as vertex dominates vertices in the setting of bipartite, by S has two
members from different parts implies one edge amid them;

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

{n17n2}7 {nla n3}a {n17n5}7
{n4,n2}, {n4, n3}7 {n47n5},

For given vertex n if sn € E, then s joint-dominates n. Let S be
a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.]. For every neutrosophic vertex
n in V' \ S, there’s only one neutrosophic vertex s in S such that s
joint-dominates n, then the set of neutrosophic vertices, S is called
joint-dominating set where for every two vertices in .S, there’s a
path, precisely an edge, in S amid them, by S has two members from
different parts implies one edge amid them. The minimum cardinality
between all joint-dominating sets is called joint-dominating number
and it’s denoted by J(CMCy, 59 0r) = 2;
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(iv) there are twenty-one joint-dominating sets

{7117712}7 {nl,n27n3}, {711,712,714}7
{n1,n9,ns5},{ni,n3}, {n1,ng,na},

{n1,n3,n5}, {n2,na}, {n2, na,n3},

{n2,n4,m5}, {n3,na}, {n3, na, ns},

{715,714}7 {n5,n4,n1}, {711,712,713,714},
{n1,n9,n3,n5},{n1,na,n4,ns}, {n1,n3,n4,ns5},

{nQan3an4an5}7 {nl>n2)n37n4}a {nlanQan37n47n5}7
as if it’s possible to have six of them

{n17 nQ}a {nlv TL3}7 {n17 TL5},

{714, n2}7 {n4a n3}7 {714, n5}7
as a set corresponded to neutrosophic joint-dominating number so
as neutrosophic cardinality is characteristic;

there are twenty-one joint-dominating sets

{n1,na},{n1,n2,n3}, {n1,no,na},

{n1,n2,n5}, {n1,n3}, {n1,n3, na},

{n1,n3,m5}, {n2,na}, {n2, na, na},

{n2,n4,n5}, {n3,na}, {n3,na,ns},

{ns,n4}, {ns,na,n1}, {n1,n2,ng, na},
{nl,n2,n3,n5}7 {711,712,714,715}, {nl,ng,n4,n5},

{ng,ng,n4,n5}, {’Ill,ng,’Il3,N4}, {nlan23n3an4an5}7

as if there’s six joint-dominating sets

{n17n2}a {nlan3}7 {n17n5}7

{TL4,TL2}, {n4an3}7 {TL4,TL5},

corresponded to neutrosophic joint-dominating number so as neutro-
sophic cardinality is the determiner;

there are only six joint-dominating sets corresponded to joint-
dominating number are

{nth}a {n17n3}7 {n17n5}a

{n47n2}a {n4an3}7 {n47n5}a

If for given vertex n, sn € E, then s joint-dominates n. Let S be
a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.|. For every neutrosophic vertex
n in V'\ S, there’s only one neutrosophic vertex s in .S such that s
joint-dominates n, then the set of neutrosophic vertices, S is called
joint-dominating set where for every two vertices in S, there’s a
path, precisely an edge, in S amid them, by S has two members
from different parts implies one edge amid them. The minimum



1.9. Case 2: Complete Model alongside its Neutrosophic Graph in the
Viewpoint of its joint-dominating number and its neutrosophic joint-dominating

. _ number
n2(0.3,0.9,0.8) (0.3.0.3,0.2) n3(0.9,0.3,0.2) E—

(0.6,0.2,0.1)

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

1:(0.6,0.8,0.2) (0.6,0.2,0.1) n4(0.6,0.2,0.1)

Figure 1.21: A Neutrosophic Graph in the Viewpoint of its joint-dominating

number and its neutrosophic joint-dominating number \ 81INTG21

neutrosophic cardinality between all joint-dominating sets is called
joint-dominating number and it’s denoted by J,,(CMCy, 5,.... 0,) =

Z?:1(U(n4) t+0(n2)) = On(CMCy, 55, 0,) _213:1(0(”1)""7(”3) +
o(ns)) = 24.

1.9 Case 2: Complete Model alongside its
Neutrosophic Graph in the Viewpoint of its
joint-dominating humber and its neutrosophic
joint-dominating number

Step 4. (Solution) The neutrosophic graph alongside its joint-dominating
number and its neutrosophic joint-dominating number as model, propose
to use specific number. Every subject has connection with every given
subject in deemed way. Thus the connection applied as possible and
the model demonstrates full connections as possible between parts but
with different view where symmetry amid vertices and edges are the
matters. Using the notion of strong on the connection amid subjects,
causes the importance of subject goes in the highest level such that the
value amid two consecutive subjects, is determined by those subjects. If
the configuration is complete multipartite, the number is different. Also, it
holds for other types such that star, wheel, path, and cycle. The collection
of situations is another application of its joint-dominating number and
its neutrosophic joint-dominating number when the notion of family is
applied in the way that all members of family are from same classes
of neutrosophic graphs. As follows, There are four subjects which are
represented in the formation of one model as Figure . This model is
neutrosophic strong as individual and even more it’s complete. And the
study proposes using specific number which is called its joint-dominating
number and its neutrosophic joint-dominating number for this model.
There are also some analyses on other numbers in the way that, the
clarification is gained about being special number or not. Also, in the
last part, there is one neutrosophic number to assign to these models as
individual. A model as a collection of situations to compare them with
another model as a collection of situations to get more precise. Consider
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Figure (1.21]). There is one section for clarifications.

(i) For given two neutrosophic vertices, s and s, there’s an edge between
them;

(i) one vertex dominates all other vertices thus by there’s only one
member for S and Proposition (|1.4.8)), this vertex joint-dominates
other vertices;

(#it) all joint-dominating sets corresponded to joint-dominating number
are {n1},{na}, {ns} and {ng} For given vertex n, sn € E, thus
by Proposition , s joint-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.| like {n1}, {n2}, {ns} and {n4}. For every
neutrosophic vertex n in V' \ S, there’s only one neutrosophic vertex
s in S such that s joint-dominates n, then the set of neutrosophic
vertices, S = {n1}, {na2}, {ns} and {n4}. is called joint-dominating
set where for every two vertices in S, there’s no need to have a path in
S amid them or we could refer this case holds by Proposition .
The minimum cardinality between all joint-dominating sets is called
joint-dominating number and it’s denoted by J(CMT,) = 1;

(iv) there are four joint-dominating sets {ni}, {n2}, {ns} and {n4} as
if it’s possible to have one of them as a set corresponded to
neutrosophic joint-dominating number so as neutrosophic cardinality
is characteristic;

(v) there are four joint-dominating sets {ni},{ns}, {n3} and {n4}
corresponded to joint-dominating number as if there are one
joint-dominating set corresponded to neutrosophic joint-dominating
number so as neutrosophic cardinality is the determiner;

(vi) there’s only one joint-dominating set corresponded to joint-
dominating number is {n4}. For given vertex n, sn € E, thus by
Proposition , s joint-dominates n. Let S be a set of neutro-
sophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.] like {n1}, {na}, {ns} and {n4}. For every neut-
rosophic vertex n in V'\ S, there’s only one neutrosophic vertex s
in S such that s joint-dominates n, then the set of neutrosophic
vertices, S = {n1}, {na2}, {ns} and {n4}. is called joint-dominating
set where for every two vertices in S, there’s no need to have a path
in S amid them or we could refer this case holds by Proposition
(1.4.8). The minimum neutrosophic cardinality between all joint-
dominating sets is called joint-dominating number and it’s denoted
by J.(CMT,)=0.9.

1.10 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 joint-dominating number and its neutrosophic joint-
dominating number are defined in neutrosophic graphs. Thus,
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Question 1.10.1. Is it possible to use other types of its joint-dominating number
and its neutrosophic joint-dominating number?

Question 1.10.2. Are existed some connections amid different types of its
joint-dominating number and its neutrosophic joint-dominating number in
neutrosophic graphs?

Question 1.10.3. s it possible to construct some classes of neutrosophic graphs
which have “nice” behavior?

Question 1.10.4. Which mathematical notions do make an independent study
to apply these types in neutrosophic graphs?

Problem 1.10.5. Which parameters are related to this parameter?

Problem 1.10.6. Which approaches do work to construct applications to create
independent study?

Problem 1.10.7. Which approaches do work to construct definitions which use
all definitions and the relations amid them instead of separate definitions to
create independent study?

1.11 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 joint-dominating number and
neutrosophic joint-dominating number arising from joint-dominated vertices in
neutrosophic graphs assigned to neutrosophic graphs. Minimum number of joint-
dominated vertices, is a number which is representative based on those vertices.
Minimum neutrosophic number of joint-dominated vertices corresponded to
joint-dominating set is called neutrosophic joint-dominating number. The
connections of vertices which aren’t clarified by minimum number of edges
amid them differ them from each other and put them in different categories to

81tbl2

Table 1.2: A Brief Overview about Advantages and Limitations of this Study \
Advantages Limitations
1. Joint-Dominating Number of Model 1. Connections amid Classes

2. Neutrosophic joint-dominating Number of Model

4. Joint-Dominated Vertices amid all Vertices

3. Minimal Joint-Dominating Sets 2. Study on Families

5. Acting on All Vertices 3. Same Models in Family

represent a number which is called joint-dominating number and neutrosophic
joint-dominating number arising from joint-dominated vertices in neutrosophic
graphs assigned to neutrosophic graphs. Further studies could be about changes
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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 , some limitations and advantages of
this study are pointed out.
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CHAPTER 2

Modified Notions

The following sections are cited as follows, which is my 82nd manuscript and I
use prefix 82 as number before any labelling for items.

[Ref2] Henry Garrett, “Separate Joint-Sets Representing Separate Num-
bers Where Classes of Neutrosophic Graphs and Applications are Cases of
Study”, ResearchGate 2022 (doi: 10.13140/RG.2.2.22666.95686).

Separate Joint-Sets Representing Separate Numbers Where
Classes of Neutrosophic Graphs and Applications are Cases of
Study

2.1 Abstract

New setting is introduced to study joint-resolving number and neutrosophic
joint-resolving number arising from joint-resolved vertices in neutrosophic graphs
assigned to neutrosophic graphs. Minimum number of joint-resolved vertices, is a
number which is representative based on those vertices. Minimum neutrosophic
number of joint-resolved vertices corresponded to joint-resolving set is called
neutrosophic joint-resolving number. Forming sets from joint-resolved vertices
to figure out different types of number of vertices in the sets from joint-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 joint-resolving number and neutrosophic joint-resolving number arising
from joint-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 joint-
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 two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from the
vertex and the another vertex. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.]. If for every
neutrosophic vertex n in V'\ S, there’s at least one neutrosophic vertex s in
S such that s joint-resolves n and n’, then the set of neutrosophic vertices, S
is called joint-resolving set where for every two vertices in S, there’s a path
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in S amid them. The minimum cardinality between all joint-resolving sets
is called joint-resolving number and it’s denoted by J(NTG); for given two
vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves n and n’ where
d is the minimum number of edges amid all paths from the vertex and the
another vertex. 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’s at least one neutrosophic vertex s in S
such that s joint-resolves n and n’, then the set of neutrosophic vertices, S
is called joint-resolving set where for every two vertices in S, there’s a path
in S amid them. The minimum neutrosophic cardinality between all joint-
resolving sets is called neutrosophic joint-resolving number and it’s denoted by
Jn(NTG). As concluding results, there are some statements, remarks, examples
and clarifications about some classes of neutrosophic graphs namely path-
neutrosophic graphs, cycle-neutrosophic graphs, complete-neutrosophic graphs,
star-neutrosophic graphs, complete-bipartite-neutrosophic graphs, complete-t-
partite-neutrosophic graphs, and wheel-neutrosophic graphs. The clarifications
are also presented in both sections “Setting of joint-resolving number,” and
“Setting of neutrosophic joint-resolving number,” for introduced results and used
classes. This approach facilitates identifying sets which form joint-resolving
number and neutrosophic joint-resolving number arising from joint-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 joint-resolved vertices and neutrosophic cardinality of set of joint-
resolved vertices corresponded to joint-resolving set have eligibility to define
joint-resolving number and neutrosophic joint-resolving number but different
types of set of joint-resolved vertices to define joint-resolving sets. Some results
get more frameworks and more perspectives about these definitions. The way
in that, different types of set of joint-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
joint-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: Joint-Resolving Number, Neutrosophic Joint-Resolving Number,

Classes of Neutrosophic Graphs
AMS Subject Classification: 05C17, 05C22, 05E45

2.2 Background

Fuzzy set in Ref. [Ref22] by Zadeh (1965), intuitionistic fuzzy sets in Ref.
[Ref3] by Atanassov (1986), a first step to a theory of the intuitionistic fuzzy
graphs in Ref. [Refl8] by Shannon and Atanassov (1994), a unifying field
in logics neutrosophy: neutrosophic probability, set and logic, rehoboth in
Ref. [Refl19] by Smarandache (1998), single-valued neutrosophic sets in Ref.
[Ref21] by Wang et al. (2010), single-valued neutrosophic graphs in Ref.
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[Ref5] by Broumi et al. (2016), operations on single-valued neutrosophic
graphs in Ref. [Refl] by Akram and Shahzadi (2017), neutrosophic soft graphs
in Ref. [Refl7] by Shah and Hussain (2016), bounds on the average and
minimum attendance in preference-based activity scheduling in Ref. [Ref2] by
Aronshtam and Ilani (2022), investigating the recoverable robust single machine
scheduling problem under interval uncertainty in Ref. [Ref4] by Bold and
Goerigk (2022), truncated metric dimension for finite graphs in Ref. [Ref6]
by R.M. Frongillo et al. (2022), extremal graphs of bipartite graphs of given
diameter for two indices on resistance-distance in Ref. [Refl1] by Y. Hong,
and L. Miao (2022), a bridge between the minimal doubly resolving set problem
in (folded) hypercubes and the coin weighing problem in Ref. [Ref12] by C.
Lu, and Q. Ye (2022), link dimension and exact construction of graphs from
distance vectors in Ref. [Refl3] by G.S. Mahindre, and A. P. Jayasumana
(2022), on the robustness of the metric dimension of grid graphs to adding a
single edge in Ref. [Refl4] by S. Mashkaria et al. (2022), vertex and edge
metric dimensions of cacti in Ref. [Refl5] by J. Sedlar, and R. Skrekovski
(2022), vertex and edge metric dimensions of unicyclic graphs in Ref. [Ref16]
by J. Sedlar, and R. Skrekovski (2022), edge metric dimension and mixed metric
dimension of planar graph @Q,, in Ref. [Ref20] by J. Qu, and N. Cao (2022),
dimension and coloring alongside domination in neutrosophic hypergraphs in
Ref. [Ref8] by Henry Garrett (2022), three types of neutrosophic alliances
based on connectedness and (strong) edges in Ref. [Refl10] by Henry Garrett
(2022), properties of SuperHyperGraph and neutrosophic SuperHyperGraph
in Ref. [Ref9] by Henry Garrett (2022), are studied. Also, some studies and
researches about neutrosophic graphs, are proposed as a book in Ref. [Ref7]
by Henry Garrett (2022).

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

2.3 Motivation and Contributions

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

Question 2.3.1. Is it possible to use mized versions of ideas concerning “joint-
» 113

resolving number”, “neutrosophic joint-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 joint-resolving number and neutrosophic joint-resolving
number arising from joint-resolved vertices in neutrosophic graphs assigned to
neutrosophic graphs. Thus they're used to define new ideas which conclude
to the structure of joint-resolving number and neutrosophic joint-resolving
number arising from joint-resolved vertices in neutrosophic graphs assigned to
neutrosophic graphs. The concept of having smallest number of joint-resolved
vertices in the terms of crisp setting and in the terms of neutrosophic setting
inspires us to study the behavior of all joint-resolved vertices in the way that,
some types of numbers, joint-resolving number and neutrosophic joint-resolving
number arising from joint-resolved vertices in neutrosophic graphs assigned to
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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 no-
tions of joint-resolving number and neutrosophic joint-resolving number arising
from joint-resolved vertices in neutrosophic graphs assigned to neutrosophic
graphs, are highlighted, are introduced and are clarified as individuals. In section
“Preliminaries”, minimum number of joint-resolved vertices, is a number which is
representative based on those vertices, have the key role in this way. General res-
ults are obtained and also, the results about the basic notions of joint-resolving
number and neutrosophic joint-resolving number arising from joint-resolved ver-
tices in neutrosophic graphs assigned to neutrosophic graphs, are elicited. Some
classes of neutrosophic graphs are studied in the terms of joint-resolving number
and neutrosophic joint-resolving number arising from joint-resolved vertices
in neutrosophic graphs assigned to neutrosophic graphs, in section “Setting of
joint-resolving number,” as individuals. In section “Setting of joint-resolving
number,” joint-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 joint-resolving number,” and “Setting of neutrosophic
joint-resolving number,” for introduced results and used classes. In section
“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 sec-
tion “Conclusion and Closing Remarks”, a brief overview concerning advantages
and limitations of this study alongside conclusions is formed.

2.4 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 2.4.1. (Graph).

G = (V,E) is called a graph if V is a set of objects and E is a subset of V' x V
(E 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.
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Definition 2.4.2. (Neutrosophic Graph And Its Special Case).

NTG = (V,E,0 = (01,02,03), 14 = (u1, t2, p3)) is called a neutrosophic
graph if it’s graph, o; : V' — [0,1], and u; : 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,

w(vv;) < o(vi) Ao(vy).

: o0 is called neutrosophic vertex set.
: p is called neutrosophic edge set.
;) : |V is called order of NTG and it’s denoted by O(NTG).

DD eV Z?:l 0;(v) is called neutrosophic order of NTG and it’s denoted

by On(NTG).

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

i)t D ecE 2?21 wi(e) is called neutrosophic size of NTG and it’s denoted

by Sp(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 2.4.3. Let NT'G : (V, E, 0, 1t) be a neutrosophic graph. Then

(4) :

(i) :
(i) -

(iv) :

a sequence of consecutive vertices P : xo, 71, -+ ,Tonra) is called path
where z;x;,41 € E, i =0,1,--- ,O(NTG) — 1;

strength of path P : xg, 21, -+ ,7onT@) 18 /\i=o,~~ O(NTG)-1 w(xzip);

connectedness amid vertices xg and x; is

Pz, x) = \/ N wl@iwi);

P:xo,x1, - 2 1=0,-+ ,t—1

1

a sequence of consecutive vertices P : xo, %1, ,To(nTq), To is called
cycle where z;x;11 € E, i = 0,1,--- ,O(NTG) — 1, ronre)To € E
and there are two edges zy and wv such that u(xy) = p(uww) =
/\Z‘:()’L... n—1 M(Uivi-i-l);

: it’s t-partite where V is partitioned to ¢ parts, V;*, V52, .-+ [V’ and

the edge zy implies x € V¥ and y € Vjsj where i # j. If it’s complete,
then it’s denoted by Ky, oy,... o, Where o; is o on V¥ instead V' which
mean x ¢ V; induces o;(x) = 0. Also, [V'| = s;;

: t-partite is complete bipartite if ¢t = 2, and it’s denoted by Ky, +,;
: complete bipartite is star if [V3| = 1, and it’s denoted by S1,5,;

: a vertex in V is center if the vertex joins to all vertices of a cycle. Then

it’s wheel and it’s denoted by Wi 4,;
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(iz) : it’s complete where Yuv € V, pu(uv) = o(u) A o(v);
(x) : it’s strong where Yuv € E, p(uwv) = o(u) A o(v).

To make them concrete, I bring preliminaries of this article in two upcoming
definitions in other ways.

Definition 2.4.4. (Neutrosophic Graph And Its Special Case).

NTG = (V,E,o0 = (01,02,03),0 = (u1, o, p3)) is called a neutrosophic
graph if it’s graph, o; : V' — [0, 1], and u; : 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,

n(vivy) < o(vi) Ao(v).

|V| is called order of NTG and it’s denoted by O(NTG). X,cvo(v) is called
neutrosophic order of NTG and it’s denoted by O, (NTG).

Definition 2.4.5. Let NTG : (V, E, 0, ) be a neutrosophic graph. Then it’s
complete and denoted by CM T, if Va,y € Vizy € FE and u(xy) = o(z) Ao(y);

a sequence of consecutive vertices P : xo, 71, ,Tonrq) is called path and
it’s denoted by PTH where z;2;41 € E, ¢ = 0,1,--- ,n — 1; a sequence of
consecutive vertices P : o, 21, ,To(NTq), To is called cycle and denoted by
CYC where z;x;41 € E, i = 0,1,--- ,n — 1, zonrg)To € £ and there are

two edges xy and wv such that pu(ry) = p(uv) = N\i_g ;.. . p(vivig1); it's
t-partite where V' is partitioned to ¢ parts, V;*,V52,--- | V;* and the edge zy
implies z € V" and y € Vjsj where 7 # j. If it’s complete, then it’s denoted
by CMTy, 5, .0, where o; is 0 on V;* instead V which mean x ¢ V; induces
oi(z) = 0. Also, |V;*| = s;; t-partite is complete bipartite if ¢ = 2, and it’s
denoted by CMT, ,; complete bipartite is star if |V;| = 1, and it’s denoted
by STR; 5,; a vertex in V is center if the vertex joins to all vertices of a cycle.
Then it’s wheel and it’s denoted by WHL; ,,.

Remark 2.4.6. Using notations which is mixed with literatures, are reviewed.

24.6.1. NTG = (V,E,o0 = (01,02,03),p0 = (1, 2, u3)), O(NTG), and
On(NTG);

2.4.6.2. CMT,, PTH,CYC,STRy 5,,CMT¢y, 5,,CMTq, 5,... 5,,  and
WHL ,,.

Definition 2.4.7. (joint-resolving numbers).
Let NTG : (V, E, o, u) be a neutrosophic graph. Then

() for given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic
vertices [a vertex alongside triple pair of its values is called neutrosophic
vertex.]. If for every neutrosophic vertex n in V'\ S, there’s at least one
neutrosophic vertex s in S such that s joint-resolves n and n’, then the set
of neutrosophic vertices, S is called joint-resolving set where for every
two vertices in S, there’s a path in S amid them. The minimum cardinality
between all joint-resolving sets is called joint-resolving number and
it’s denoted by J(NTG);
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(#1) for given two vertices n and n', if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. 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’s at least
one neutrosophic vertex s in S such that s joint-resolves n and n/,
then the set of neutrosophic vertices, S is called joint-resolving set
where for every two vertices in S, there’s a path in S amid them. The
minimum neutrosophic cardinality between all joint-resolving sets is called
neutrosophic joint-resolving number and it’s denoted by J,(NTG).

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

Proposition 2.4.8. Let NTG : (V, E, o0, 1) be a neutrosophic graph and S has
one member. Then a vertexr of S resolves if and only if it joint-resolves.

Proposition 2.4.9. Let NTG : (V, E, 0, 1) be a neutrosophic graph. Then S is
corresponded to joint-resolving number if and only if for all s in S, either there
are vertices n and n' in V'\'S, such that {s' | d(s',n) #d(s',n")} NS = {s} or
there’s vertex s’ in S, such that are s and s’ twin vertices.

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 2.4.10. In Figure (2.1)), a complete-neutrosophic graph is illustrated.
Some points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s’, there’s an edge between
them;

(i) Every given two vertices are twin since for all given two vertices, every
of them has one edge from every given vertex thus minimum number of
edges amid all paths from a vertex to another vertex is forever one;

(#i7) all joint-resolving sets corresponded to joint-resolving number are
{n1,n9,n3},{n1,n2,n4}, and {ny,ns,n4}. For given two vertices n and
n', if d(s,n) # d(s,n’), then s joint-resolves n and n’ where d is the
minimum number of edges amid all paths from the vertex and the
another vertex. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.] like either
of {n1,nq,n3},{n1,na,n4}, and {ny,n3,ng}. If for every neutrosophic
vertices n and n’ in V' \ S, there’s at least one neutrosophic vertex s
in S such that s joint-resolves n and n’, then the set of neutrosophic
vertices, S is either of {ny,na,nsg}, {n1,n2,na}, and {ny,nz, na} is called
joint-resolving set where for every two vertices in .S, there’s a path in .S
amid them. The minimum cardinality between all joint-resolving sets is
called joint-resolving number and it’s denoted by J(NTG) = 3;

(iv) there are four joint-resolving sets {ni,nq,ns}, {n1,ne,na}, {n1,n3,n4},
and {nj,ng,ng,ns} as if it’s possible to have one of them as a set
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15(0.3,0.9,0.8)  (0.3,0.3,0.2)  n3(0.9,0.3,0.2)

(0.3,0.8,0.2)

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

(0.3,0.2,0.1)

1,(0.6,0.8,0.2) (0.6,0.2,0.1) n4(0.6,0.2,0.1)

Figure 2.1: A Neutrosophic Graph in the Viewpoint of its joint-resolving number
and its neutrosophic joint-resolving number.

2.5

corresponded to neutrosophic joint-resolving number so as neutrosophic
cardinality is characteristic;

there are three joint-resolving sets {ni,na,n3}, {ni,n2,n4}, and
{n1,n3,n4} corresponded to joint-resolving number as if there’s one joint-
resolving set corresponded to neutrosophic joint-resolving number so as
neutrosophic cardinality is the determiner;

all joint-resolving sets corresponded to neutrosophic joint-resolving number
are {ni,n3,ng}. For given two vertices n and n’, if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of edges
amid all paths from the vertex and the another vertex. Let S be a set
of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of {ny,na,n3}, {ni,n2,ns}, and
{n1,ng,nyg}. If for every neutrosophic vertices n and n’ in V'\ S, there’s at
least one neutrosophic vertex s in S such that s joint-resolves n and n’, then
the set of neutrosophic vertices, S is either of {ny,na,ng}, {ni,na,n4},
and {ny,ng,na} is called joint-resolving set where for every two vertices in
S, there’s a path in S amid them. The minimum neutrosophic cardinality
between all joint-resolving sets is called neutrosophic joint-resolving
number and it’s denoted by J,(NTG) = 3.9.

Setting of joint-resolving number

In this section, I provide some results in the setting of joint-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 2.5.1. Let NTG : (V,E,o,u) be a complete-neutrosophic graph.

Then
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Proof. Suppose CMT, : (V,E,o,u) 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. All joint-resolving sets
corresponded to joint-resolving number are

{n1,n2,n3,...,no@CcMT,)—2: MO(CMT, )1}

For given two vertices n and n’, d(s,n) = 1 = 1 = d(s,n’), then s doesn’t
joint-resolve n and n’ where d is the minimum number of edges amid all paths
from the vertex and the another vertex. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic vertex.] like

{n17 N2, N3, -, NOCMT,)—2> HO(CMTC,)A}-

For every neutrosophic vertices n and n’ in V'\ S, there’s at least one neutrosophic
vertex s in S such that s joint-resolves n and n’, then the set of neutrosophic
vertices, S is

{n1,n2,n3, ..., noCMT,)—2; NO(CMT, )1}

is called joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by J(CMT,) = O(CMT,) — 1. Thus

J(CMT,) = O(CMT,) — 1.
|

Proposition 2.5.2. Let NTG : (V,E, o, 1) be a complete-neutrosophic graph.
Then joint-resolving number is equal to dominating number.

Proposition 2.5.3. Let NTG : (V,E,o, 1) be a complete-neutrosophic graph.
Then the number of joint-resolving number corresponded to joint-resolving
number is equal to O(CMT,) choose O(CMT,) — 1. Thus the number of joint-
resolving number corresponded to joint-resolving number is equal to O(CMT ).

Proposition 2.5.4. Let NTG : (V,E,o,u) be a complete-neutrosophic graph.
Then the number of joint-resolving number corresponded to joint-resolving
number is equal to O(CMT,) choose O(CMT,) — 1 then minus one. Thus
the number of joint-resolving number corresponded to joint-resolving number is
equal to O(CMT,) — 1.

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

Example 2.5.5. In Figure (2.2)), a complete-neutrosophic graph is illustrated.
Some points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s, there’s an edge between
them;
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(i)

(i)

Every given two vertices are twin since for all given two vertices, every
of them has one edge from every given vertex thus minimum number of
edges amid all paths from a vertex to another vertex is forever one;

all joint-resolving sets corresponded to joint-resolving number are
{n1,n9,n3},{n1,n2,n4}, and {ny,ns,n4}. For given two vertices n and
n', if d(s,n) # d(s,n’), then s joint-resolves n and n’ where d is the
minimum number of edges amid all paths from the vertex and the
another vertex. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.] like either
of {ny,ng,nz},{n1,n2,n4}, and {ny,n3, n4}. If for every neutrosophic
vertices n and n’ in V' \ S, there’s at least one neutrosophic vertex s
in S such that s joint-resolves n and n’, then the set of neutrosophic
vertices, S is either of {ny,na, nsg}, {n1,ne,na}, and {ny,nz, ny} is called
joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is
called joint-resolving number and it’s denoted by J(CMT,) = 3;

there are four joint-resolving sets {ni, ns,ns}, {n1,n2,n4}, {n1,n3,n4},
and {ni,n2,ng,na} as if it’s possible to have one of them as a set
corresponded to neutrosophic joint-resolving number so as neutrosophic
cardinality is characteristic;

there are three joint-resolving sets {ni,na,ns}, {ni,n2,ng}, and
{n1,n3,nq4} corresponded to joint-resolving number as if there’s one joint-
resolving set corresponded to neutrosophic joint-resolving number so as
neutrosophic cardinality is the determiner;

all joint-resolving sets corresponded to neutrosophic joint-resolving number
are {ni,n3,ng}. For given two vertices n and n’, if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of edges
amid all paths from the vertex and the another vertex. Let S be a set
of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.| like either of {ny,ne,ns}, {n1,na,n4}, and
{n1,ng,nyg}. If for every neutrosophic vertices n and n’ in V'\ S, there’s at
least one neutrosophic vertex s in S such that s joint-resolves n and n’, then
the set of neutrosophic vertices, S is either of {ni,na,nz}, {n1,n2,n4},
and {ny,ng,nq} is called joint-resolving set where for every two vertices in
S, there’s a path in S amid them. The minimum neutrosophic cardinality
between all joint-resolving sets is called neutrosophic joint-resolving
number and it’s denoted by J,(CMT,) = 3.9.

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

Proposition 2.5.6. Let NTG : (V, E, o0, 1) be a path-neutrosophic graph. Then

J(PTH) = 1.

Proof. Suppose PTH : (V,E,o,u) is a path-neutrosophic graph. Let
ni,me, -+ ,nopry) be a path-neutrosophic graph. For given two vertices,
x and y, there’s one path from x to y. All joint-resolving sets corresponded to

68



2.5. Setting of joint-resolving number

15(0.3,0.9.0.8)  (0.3,0.3,0.2)  ny(0.9,0.3,0.2)

(0.3, 0.8, 0.2

(0.6,0.2,0.1)

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

1:(0.6,0.8,0.2) (0.6,0.2,0.1) n4(0.6,0.2,0.1)

Figure 2.2: A Neutrosophic Graph in the Viewpoint of its joint-resolving number
and its neutrosophic joint-resolving number.

joint-resolving number are {n;} and {noprm)}. For given two vertices n; and
le,
d(ni,n) =i+#j = d(ni,n;),
d(noprmy,n) =i # j = dnoprm), n;);

then ny and no(prp) joint-resolves n; and n;, where d is the minimum number
of edges amid all paths from the vertex and the another vertex. Let S be a
set of neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.] like {n1} and {noprm)}. For every neutrosophic vertices
n and n' in V'\ S, there’s at least one neutrosophic vertex s in S such that
s joint-resolves n and n’, then the set of neutrosophic vertices, S is {n;} and
{no(prm)}, is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them, by Proposition , and S has one member. The

minimum cardinality between all joint-resolving sets is called joint-resolving
number and it’s denoted by

J(PTH) = 1.
Thus
J(PTH) =1.
[ |

Proposition 2.5.7. Let NTG : (V, E, 0, 1) be a path-neutrosophic graph. Then
there are 2 x O(PTH) — 1 joint-resolving sets.

Proposition 2.5.8. Let NTG : (V, E, 0, 1) be a path-neutrosophic graph. Then
there are two joint-resolving sets corresponded to joint-resolving number.

Example 2.5.9. There are two sections for clarifications.

(a) In Figure (2.3), an odd-path-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s’, there’s only one path
between them;

(#i) one vertex only resolves some vertices as if not all if it isn’t a leaf,
then it only resolves some of all vertices and if it’s a leaf, then it only
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70

(iid)

resolves all vertices thus it implies the vertex joint-resolves as same as
the vertex resolves vertices in the setting of path, by joint-resolving
set corresponded to joint-resolving number has one member and

Proposition (2.4.8));

all joint-resolving sets corresponded to joint-resolving number are
{n1} and {ns}. For given two vertices n and n/, if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of
edges amid all paths from the vertex and the another vertex. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.] like either of {n;} and {ns}.
For every neutrosophic vertices n and n’ in V' \ S, there’s only one
neutrosophic vertex ny or ns in S such that n; or ns joint-resolves n
and n', then the set of neutrosophic vertices, S is either of {n;} and
{ns} is called joint-resolving set where for every two vertices in S,
there’s a path in .S amid them. The minimum cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted
by J(PTH) =1,

there are nine joint-resolving sets

{n1}7 {nl’n2}7 {nlan2an3}7
{7117712,7137714}7 {'I’L5}, {715,714}7

{715,714,713}7 {n5,n4,”3,n2}, {n1,n2,n3,n4,n5}7

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

there are nine joint-resolving sets

{n1},{n1,n2}, {n1,n2,n3},
{nlanQan3an4}7 {n5}a {TL5,7’L4}7

{n55n4an3}7 {n57n47n37n2}7 {n17n27n37n47n5}7

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

all joint-resolving sets corresponded to joint-resolving number are
{n1} and {ns}. For given two vertices n and n’, if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of
edges amid all paths from the vertex and the another vertex. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.] like either of {ni} and {ns}.
For every neutrosophic vertices n and n’ in V'\ S, there’s only one
neutrosophic vertex nj or ns in S such that n; or ns joint-resolves
n and n’, then the set of neutrosophic vertices, S is either of {n;}
and {ns} is called joint-resolving set where for every two vertices
in S, there’s a path in S amid them. The minimum neutrosophic
cardinality between all joint-resolving sets is called neutrosophic
joint-resolving number and it’s denoted by J,(PTH) = 1.2. S is
{n1} corresponded to neutrosophic joint-resolving number.
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(b) In Figure (2.4), an even-path-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(4)
(i)

(iid)

(iv)

For given two neutrosophic vertices, s and s, there’s only one path
between them;

one vertex only resolves some vertices as if not all if it isn’t a leaf,
then it only resolves some of all vertices and if it’s a leaf, then it only
resolves all vertices thus it implies the vertex joint-resolves as same as
the vertex resolves vertices in the setting of path, by joint-resolving
set corresponded to joint-resolving number has one member and

Proposition (2.4.8));

all joint-resolving sets corresponded to joint-resolving number are
{n1} and {ng}. For given two vertices n and n', if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of
edges amid all paths from the vertex and the another vertex. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.| like either of {n;} and {ng}.
For every neutrosophic vertices n and n’ in V' \ S, there’s only one
neutrosophic vertex ny or ng in S such that n; or ng joint-resolves n
and n/, then the set of neutrosophic vertices, S is either of {n;} and
{ng} is called joint-resolving set where for every two vertices in .S,
there’s a path in S amid them. The minimum cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted
by J(PTH) = 1;

there are eleven joint-resolving sets

{n1}7{n1>n2}a{n17n27n3}7
{n17n27n37n4}7{n17n27n37n47n5}3{n6}7
{ne, 15}, {ne, ns,na}, {ne, ns, na, n3},
{nﬁ,n5,n4,n3,n2},{nl,ng,ng,n4,n5,n6},

as if it’s possible to have one of them as a set corresponded to

neutrosophic joint-resolving number so as neutrosophic cardinality
is characteristic;

there are eleven joint-resolving sets

{nl}a {n’ly n2}a {nla na, 713},

{nl, naz,ns, n4}, {nl, N2, N3, Ny, n5}, {n6}7

{ne,ns}, {ne, ns,na}, {ne, ns, na,n3},

{ne, ns,n4,m3,n2}, {n1,n2, 13, 14,15, N6 },
as if there’s one joint-resolving set corresponded to neutrosophic joint-
resolving number so as neutrosophic cardinality is the determiner;

all joint-resolving sets corresponded to joint-resolving number are
{n1} and {ng}. For given two vertices n and n/, if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of
edges amid all paths from the vertex and the another vertex. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its
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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)
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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 2.3: A Neutrosophic Graph in the Viewpoint of its joint-resolving number

and its neutrosophic joint-resolving number. \ 82NTG3

n3(0.3,0.2,0.2)  (0.2,0.2,0.2) n2(0.2,0.4, 0.5)

(0.3,0.2,0.2 ) )
' ng(0.9,0.1,0.9)
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n1(0.6,0.8,0.8)
14(0.8,0.5,0.2)
(0.8,0.5,0.2)

n;(0.9,0.9,0.9)

Figure 2.4: A Neutrosophic Graph in the Viewpoint of its joint-resolving number

and its neutrosophic joint-resolving number. \ 82NTG4

values is called neutrosophic vertex.] like either of {n;} and {ng}.
For every neutrosophic vertices n and n’ in V' \ S, there’s only one
neutrosophic vertex ny or ng in S such that n; or ng joint-resolves
n and n/, then the set of neutrosophic vertices, S is either of {n;}
and {ng} is called joint-resolving set where for every two vertices
in S, there’s a path in S amid them. The minimum neutrosophic
cardinality between all joint-resolving sets is called neutrosophic
joint-resolving number and it’s denoted by J,(PTH) = 1.9. S is
{ng} corresponded to neutrosophic joint-resolving number.

Proposition 2.5.10. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then

JCYC) =2.

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 z to y. Let

T1,T2, ", To(CYC)-1:TO(CYC)) L1
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be a cycle-neutrosophic graph CYC : (V, E, 0, ). 2 consecutive vertices could
belong to S which is joint-resolving set related to joint-resolving number. If
there are no neutrosophic vertices which are consecutive, then it contradicts
with the term joint-resolving set for S. All joint-resolving sets corresponded to
joint-resolving number are

{-Tla .132}, {an .133}, {333, .T4}, sy

{zoeyvey-1, 20y {roeyey, 1}
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and
n’ where d is the minimum number of edges amid all paths from the vertex and

the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{-rla .132}, {an .133}, {333, .T4}7 sy
{rocvey-1,z0cver - {rocye), z1}-
For every neutrosophic vertices n and n’ in V'\ S, there’s only one neutrosophic

vertex in S such that joint-resolves m and n’, then the set of neutrosophic
vertices, S is either of

{x17x2}7 {.TQ,J}?,}, {.’133,$4}, sy

{xO(C’YC)—la xO(CYC)}v {xo(cyc), x1}

is called joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by

J(CYC) =2.

Thus
J(CYC) =2.

Proposition 2.5.11. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are (O(CYC) x (29(CYE)=2 _ 1)) 4+ 1 joint-resolving
sets.

Proposition 2.5.12. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are O(CY C) joint-resolving set corresponded to joint-
resolving number.

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 2.5.13. There are two sections for clarifications.

(a) In Figure (2.5]), an even-cycle-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.
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(4)
(i)

(iii)

(iv)

For given two neutrosophic vertices, there are only two paths between
them;

one vertex only resolves some vertices as if not all if they aren’t two
neighbor vertices, then it only resolves some of all vertices and if
they aren’t two neighbor vertices, then they resolves all vertices thus
it implies the vertex joint-resolves as same as the vertex resolves
vertices in the setting of cycle, by joint-resolving set corresponded
to joint-resolving number has two neighbor vertices;

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

{n17 n2}a {nQa n3}7 {713, n4}7

{n47 n5}; {nf)a n6}7 {n67 nl}'
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-
resolves n and n’ where d is the minimum number of edges amid
all paths from the vertex and the another vertex. Let S be a set of

neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of

{nla n2}7 {nZa 7’7/3}, {n37 n4}7
{n47 n5}; {n57 716}7 {n67 nl}'
For every neutrosophic vertices n and n’ in V'\ S, there’s only one

neutrosophic vertex in S such that joint-resolves n and n’, then the
set of neutrosophic vertices, S is either of

{nh n?}a {n27 n3}7 {TL3, TL4},

{na,ns}, {ns,ne}, {ne,n1}
is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum cardinality between all joint-

resolving sets is called joint-resolving number and it’s denoted by

JECYC) =2

there are ninety-one joint-resolving sets

{n1,n2}, {n1,ne,ns}, {n1,na,ng},

{nl,ng,n5}, {n1’n2an6}7 {nl,ng,ng,n4}

{n1,n2,n3,n5}, {n1,n2,n3,n6 }, {N1, 12, 74, M5 },
{n1,n2,n4,n6},{n1, 12,135,106}, {N1, 12,13, 14,05},
{n1,n2,n3,n4,n6}, {n1,n92,n3,n5,n6}, {N1,n2, 14, n5,n6},
{ni,n2,n3,n4,n5,n6},

{nsz,na}, {n3,n2,n1},{n3,n2,n4},

{ns,n2,n5}, {n1,n2,n6}, {n3, na, n1,n4}

{ns,na,n1,ns5}, {ns,na2,n1,n6}, {ns, n2,n4, ns},
{n3,n2,n4,n6},{n3,12,n5,n6 }, {N3, M2, 11,14, M5 },
{n3,n2,n1,n4,n6}, {n3, 2,11, 15,6}, {n3, N2, N4, 15, N6 },

{TL3,TL4}, {7137714,711}7 {TL3,'I’L4,'I’L2},
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{n3,na,ns5}, {n1,n4, 06}, {n3,n4,n1,12}
{nsz,n4,n1,ns},{ns, ng,n1,ng}, {N3, N4, N2, ns },
{n3,na,n2,m6}, {n3,n4,15,m6}, {n3, 14, 11,02, 05},
{n3,n4,n1,n2,n6}, {n3, 14,01, 15, 16}, {13, N4, N2, 15, M6 },
{ns,n4}, {ns,na,n1}, {ns,ng, na},
{n5,n4,n3},{nl,n4,n6},{n5,n4,n1,n2}
{ns,na,n1,m3}, {ns, na, n1,m6}, {05, 14, 12, M3},
{ns,n4,n2,m6}, {n5,14, 13,16}, {15, M4, 71, N2, 13},
{ns,n4,n1,n2,n6}, {ns, n4,n1,n3, N6}, {N5, N4, N2, n3, N},
{ns,n6}, {ns,m6,n1}, {n5,16, M2},
{ns,ne,n3}, {n1,m6,n4}, {n5, 16,11, N2}
{ns,ne,n1,13},{ns,n6,n1,M4}, {N5, 16, 12, N3},
{ns,ne,n2,n4}, {ns5,n6, 13,04}, {n5,n6,M1,n92,n3},
{ns,n6, n1,m2, M4}, {n5, 16,111, M3, 14 }, {15, 116, N2, M3, M4},
{n1,n6}, {n1,m6,n3}, {n1,16,n4},
{n1,n6,n5}, {n1,n6,n2}, {n1,n6, 13,14}
{n1,ne,n3,n5},{n1,ne,n3,na}, {n1,ne, N4, ns},
{n1,n6, 14,2}, {n1, 16, 15, M2}, {N1, 16, 13, M4, M5 },
{n1,n6,m3,n4, 02}, {n1, 16,13, 15, N2}, {11, M6, N4, 15, M2 },
as if it’s possible to have one of them as a set corresponded to
neutrosophic joint-resolving number so as neutrosophic cardinality
is characteristic;

(v) there are ninety-one joint-resolving sets

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

{n1,n2,n5}, {n1,n2,n6}, {n1,n2,n3, 14}
{n1,n9,n3,n5},{n1,n2,n3,ng}, {n1,n2, N4, ns},
{n17n27n47n6}7 {m, na2,ns, nﬁ}, {71177"&277"&37”47”5},
{n1,n2,n3, 14,06}, {n1,n2, 13, 15,06}, {1, N2, 14, N5, N6 },
{n17n27n37n47n57n6}»

{ns3,nat, {ns,n2,n1}, {ns,no,na},

{ns,n2,ns5}, {n1,n2,ne}, {n3, na, n1,n4}

{ns,n2,n1,n5}, {n3,n2,n1,n6}, {n3, 12,104,715},
{ns3,na,n4,ng}, {ns, na, ns,ng}, {ns, n2,n1,n4,ns},
{ns,na,n1,nq,ne}, {n3, na,n1, ns, ne}, {N3, N2, n4, n5, N},
{ns,na}, {n3,na,n1}, {n3,na,na},

{n3,n4,n5}, {n1,n4,n6}, {n3, 4,01, 12}

{ns,n4,n1,ns}, {ns, ng,n1,ng}, {n3, N4, na, ns },
{n3,n4,n2,n6},{n3,14,n5,Mn6 }, {N3, 14, 71,12, 05},
{ns,n4,n1,n2,n6}, {n3, 14,11, 15,06 }, {3, M4, M2, 15, N6 },

{TL5,TL4}, {7'L5, Ny, n1}7 {77,5,77,4,77,2},
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{ns,n4,n3}, {n1,n4,n6}, {ns,n4,n1, 12}

{ns,n4,n1,n3}, {ns,n4,n1,n6}, {ns5,n4,n2,n3},

{ns,na,n2,m6}, {ns, 14, 13,6}, {n5, 14,11, M2, M3},

{ns,nqg,n1,n9,n6}, {ns,n4,n1, 03,06}, {ns5, N4, N2, N3, N6 },

{ns,ne}, {ns, ng,n1}, {ns, ng, na},

{ns,ne, 3}, {n1,n6,na}, {n5,m6, 01,12}

{ns,ne,n1,n3}, {ns,ne, n1,n4}, {ns, 16, 12,03},

{ns, ng, na,na}, {ns, ne, n3, na}, {ns, ng, n1,n2,n3},

{ns,ne,n1,n2,n4}, {ns,n6,n1,n3,n4}, {ns5,n6, n2, N3, M4},

{n1,n6}, {n1,m6,n3}, {n1, 16,14},

{n1,n6, 15}, {n1,n6,n2}, {11,716, 73,14}

{n1,n6,n3,n5}, {n1,n6,n3,n2}, {n1,ne, na, ns},

{n1,n6,n4,n2},{n1,n6, 15,02}, {n1, N6, N3, 14, 15 },

{n1,n6,n3,m4,n2}, {n1, 16,13, 5, M2}, {11, M6, N4ty M5, M2},
as if there’s one joint-resolving set corresponded to neutrosophic joint-
resolving number so as neutrosophic cardinality is the determiner;

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

{nlanQ}; {nQan3}7 {N3,7'L4},

{n4,ns},{ns,n6}, {n6,n1}.

For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-
resolves n and n’ where d is the minimum number of edges amid
all paths from the vertex and the another vertex. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.| like either of

{nla n2}7 {7127 713}7 {’I’L3, n4}7
{’fl4, n5}v {TL5, 77’6}7 {n67 nl}'
For every neutrosophic vertices n and n’ in V' \ S, there’s only one

neutrosophic vertex in S such that joint-resolves n and n’, then the
set of neutrosophic vertices, S is either of

{n17 n2}a {nQa n3}7 {713, n4}7

{n47n5}; {n57n6}7 {n67n1}

is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum neutrosophic cardinality
between all joint-resolving sets is called joint-resolving number and
it’s denoted by

T (CYC) =1.7.

S is {ny4,n5} corresponded to neutrosophic joint-resolving number.

(b) In Figure (2.6), an odd-cycle-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.
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(4)
(i)

(iid)

(iv)

For given two neutrosophic vertices, there are only two paths between
them;

one vertex only resolves some vertices as if not all if they aren’t two
neighbor vertices, then it only resolves some of all vertices and if
they aren’t two neighbor vertices, then they resolves all vertices thus
it implies the vertex joint-resolves as same as the vertex resolves
vertices in the setting of cycle, by joint-resolving set corresponded
to joint-resolving number has two neighbor vertices;

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

{n17 TLQ}, {77/2, 77/3}, {n37 n4}7

{na,ns}, {ns,n1}.
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-
resolves n and n’ where d is the minimum number of edges amid
all paths from the vertex and the another vertex. Let S be a set of

neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of

{nh 7’7/2}, {712, n3}a {n?ﬂ n4},
{n47 n5}7 {n57 nl}‘
For every neutrosophic vertices n and n’ in V'\ S, there’s only one

neutrosophic vertex in S such that joint-resolves n and n’, then the
set of neutrosophic vertices, S is either of

{nla n2}7 {nQa n3}7 {7?,3, 7?,4},

{n47 n5}7 {n57 nl}
is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum cardinality between all joint-
resolving sets is called joint-resolving number and it’s denoted by
J(CYC) =2;

there are thirty-six joint-resolving sets

{711,712}, {nl,n2,n3}, {nl,ng,n4}7
{nl,nz,n5}, {nl,ng,ng,n4}{n1,n2,n3,n5}
{n1,n2,n4,n5}, {n3,n2}, {n3, na,n1}, {n3,n2,na},
{ns,n2,ns5}, {n3, n2,n1,na}{ns, na, n1,ns},
{ns,na,n4,ns},{ns, na}, {ns, ng,n1},
{ns,nq,na}, {ns,na,ns}, {ns,ng,n1,n2},
{ns,na,n1,n5}, {n3,n4,n2,n5}, {ns,n4},
{ns,n4,n1}, {ns,n4,n2}, {ns, 04,13},
{ns,n4,n1,n2}{ns, ng, n1,n3}, {ns, n4,na, n3},
{ns,n1}, {ns,n1,na}, {ns,n1,n2},
{ns,n1,n3}, {ns,n1,n4,n2}H{ns, n1,n4,n3},

{715,711,7127713}7 {'I’L5,'I’L1,'I’L4,'I’L2,'I’L3}
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(v)

(vi)

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

there are thirty-six joint-resolving sets

{n1,n2}, {nl,nz,%}, {n17n27n4},
{7117”27”5}, {nl,712,713,714}{711,712,”3,”5}
{n1,n2,n4,n5}, {n3, na}, {n3, n2,n1}, {nz, n2,na},
{n3,na,ns5}, {n3, na, n1, naf{ns, na, n1, s},
{ns,na,ng,ns},{ns,nat, {ns,ng,n1},
{ns,n4,na},{ns, na,ns}, {ns, na,ni,nat,
{n3,na,n1,ns5}, {na, na, na, ns}, {ns, nat,
{ns,na,n1}, {ns, na, na}t, {ns,n4,n3},
{ns,n4,n1,n2}{ns, ng,n1,n3}, {ns,ng, no, n3},
{ns,n1}, {ns,n1,na}, {ns, n1,n2},
{ns,n1,n3}, {ns, n1, na, n2 H{ns, n1, na, na},
{ns,n1,n2,n3}, {ns, n1, ng, o, n3},
as if there’s one joint-resolving set corresponded to neutrosophic joint-
resolving number so as neutrosophic cardinality is the determiner;

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

{n1,n2}, {n2,n3}, {n3, na},
{n4,ns},{ns,n1}.

For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-
resolves n and n’ where d is the minimum number of edges amid
all paths from the vertex and the another vertex. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.| like either of

{nb TLQ}, {n27 77,3}7 {Tlg, Tl4},
{n47 n5}a {n5a nl}-
For every neutrosophic vertices n and n’ in V' \ S, there’s only one

neutrosophic vertex in S such that joint-resolves n and n/, then the
set of neutrosophic vertices, S is either of

{nl, nz}, {n2, 713}7 {Tl3, Tl4},

{na,ns}, {ns,n1}

is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum neutrosophic cardinality
between all joint-resolving sets is called joint-resolving number and
it’s denoted by

T (CYC) =2.7.

S is {n1,n5} corresponded to neutrosophic joint-resolving number.
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n3(0.1,0.9,0.9) (0.1,0.5,0.8) ,(0.8,0.5,0.8

(0.1,0.2, 0.9) , \
/ ng(0.2,0.7, 0.6)

(0.2,0.1,0.6)

n1(0.2,0.1,0.6)
14(0.2,0.2,0.9)
(0.1,0.1,0.2)

n5(0.1,0.1,0.2)

Figure 2.5: A Neutrosophic Graph in the Viewpoint of its joint-resolving number
and its neutrosophic joint-resolving number.
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(0.5,0.4,0.4)

n5(0.5,0.4,0.4)

(0.5,0.4,0.4)
n4(0.8,0.6, 0.6)

Figure 2.6: A Neutrosophic Graph in the Viewpoint of its joint-resolving number
and its neutrosophic joint-resolving number.

Proposition 2.5.14. Let NTG : (V, E, o0, 1) be a star-neutrosophic graph with
center c. Then
J(STR1,4,) = O(STR; »,) — 1.

Proof. Suppose STR1,, : (V,E,o, ) is a star-neutrosophic graph. An edge
always has center, ¢, as one of its endpoints. All paths have one as their lengths,
forever. All joint-resolving sets corresponded to joint-resolving number are

{C7 n2, N3, ... anO(STRl,Uz)fl}V {C, n2,n3, ... 7nO(STR17C,2)}7
{e,n3,n4, ... mo(STRl,az)}, e ng,ng, . 7no(STR1,<,2)}~
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and
n' where d is the minimum number of edges amid all paths from the vertex and

the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{C7 n2,n3, ... 7nO(STR1,52)71}7 {C, n2,n3, ... 7nO(STR1702)}7

{C, n3, N4, ... mo(STRl,Q)}, s {C, N, Ny, - .. 7no(STR1,<,2)}~
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For every neutrosophic vertices n and n’ in V'\ S, there’s at least one neutrosophic
vertex in S such that joint-resolves n and n’, then the set of neutrosophic vertices,
S is either of

{07 n2,n3, ... 7nO(STR17‘,2)—1}7 {07 n2, N3, ... 7n(’)(STR1,{,2)}7

{e,nz,ng, ... ,nO(STRLQ)}a o f{ena g, . 7nO(STR1,<,2)},

is called joint-resolving set where for every two vertices in .S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by

j(STRl,og) = O(STRLGz) -1

Thus
J(STR; ,,) = O(STR; ,,) — 1.

Proposition 2.5.15. Let NTG : (V,E, o, 1) be a star-neutrosophic graph with
center c¢. Then there are O(STR1,4,) — 1 joint-resolving sets.

Proposition 2.5.16. Let NTG : (V, E,o0,u) be a star-neutrosophic graph with
center c. Then there are O(STR1 ,) joint-resolving set corresponded to joint-
resolving number.

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 2.5.17. There is one section for clarifications. In Figure (2.7), a
star-neutrosophic graph is illustrated. Some points are represented in follow-up
items as follows.

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

(i) one vertex only resolves one vertex in S, then it only resolves in S, its
neighbors thus it implies the vertex joint-resolves in S, is different from a
vertex resolves vertices in S, in the setting of star, by any resolving set
has no center as if any joint-resolving set has to has center to hold the
property from additional condition joint-resolving since if we don’t have
center, then there’s no edge amid any given vertices in any sets;

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

{n17n27n37n4}7 {nla ng,n3, 7'L5}, {77,1777,377’?,477’?,5},

{n17n27n47n5}'

For given two vertices n and n', if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices
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(iv)

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{nla na, ng, ’Il4}, {7747 n2,ng, n5}ﬂ {nla n3, nyg, 77,5},
{nla n2, Ny, n5}'
For every neutrosophic vertices n and n’ in V' \ S, there’s at least one

neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S' is either of

{nla no, N3, n4}7 {’I’L]_, n2,n3, ’I’L5}, {nla ns,nq, 7’7/5},

{nla na, N4, 77‘5}7
is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum cardinality between all joint-

resolving sets is called joint-resolving number and it’s denoted by
J(STR1,4,) = O(STRy,,) —1=4;

there are five joint-resolving sets
{nla n2,ns, n4}7 {n17 nz2,ns, n5}5 {nla n3,nq, 77’5}7
{nla no, Ny, n5}7 {n17 n2,N3, N4, n5}

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

there are five joint-resolving sets

{nlan2an3an4}7 {n17n27n37n5}5 {nlan3an4an5}7
{nla no, Ny, n5}7 {n17n27n37n47n5}

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

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

{nla n2,ns, 77,4}, {n17 nz2,ns, n5}5 {nla n3,nq, 77’5}7

{nla no, Ny, n5}'
For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{nla n2an3an4}7 {n17n27n37n5}5 {’ﬂl,’ﬂg,’ﬂ4,’ﬂ5},
{n1,m2,n4,n5}.

For every neutrosophic vertices n and n’ in V' \ S, there’s at least one
neutrosophic vertex in S such that joint-resolves n and n/, then the set of
neutrosophic vertices, S' is either of

{nh no, N3, TL4}, {’I’L17’I’L27TL37’I’L5}, {nlan3an4an5}7

{n17n27n47n5}
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n2(0.4,0.2, 0.8) n3(0.5,0.2, 0.8)

(0.4,0.2,0.3)

(0.5,0.2,0.3)

(0.7,0.8,0.1)
@

14(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 2.7: A Neutrosophic Graph in the Viewpoint of its joint-resolving number

and its neutrosophic joint-resolving number. \ 82NTG7

is called joint-resolving set where for every two vertices in S, there’s a
path in S amid them. The minimum neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

3
Jn(STR14,) = On(STR14,) — > 0i(na) =5.8.

=1

S is {n1,n2,ng,ns} corresponded to neutrosophic joint-resolving number.

Proposition 2.5.18. Let NTG : (V, E, 0, 1) be a complete-bipartite-neutrosophic
graph which isn’t star-neutrosophic graph which means |Vi|,|Va| > 2. Then

j(CMCal,Uz) = O(CMCUha'Q) -2

Proof. Suppose CMCy, o, : (V,E,0,u) is a complete-bipartite-neutrosophic
graph. Every vertex in a part and another vertex in opposite part is joint-
resolved by any given vertex. Thus minimum cardinality implies excluding
two vertices from different part. Consider same parity of indexes implies same
part for the corresponded vertices. All joint-resolving sets corresponded to
joint-resolving number are

{331, T2, T5, TG, - - ,x@(CMcal7‘,2)}, {361,!134, T5,26, - - - 7xO(CMC(71,52)}a
{z2, 23, 75, 76, . . - ,:EO(CMCGL,,Q)}W {z3, 24,75, 76, . ... 7560(01\/1061,02)}, s

For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and
n' where d is the minimum number of edges amid all paths from the vertex and
the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{331, T2, T5, TG, - - ,x@(CMC617U2)}, {361,!134, T5,26, - - - 7xO(CMC(71,52)}a
{z2, 23, 75, 76, . . - ,IEO(CMcal,,,Z)}a {z3, 24,75, 76, . ... 7560(01\/1061,02)}, s

For every neutrosophic vertices n and n’ in V'\ S, there’s at least one neutrosophic
vertex in S such that joint-resolves n and n’, then the set of neutrosophic vertices,
S'is either of

{z1, 22, 5, 76, . . . ,SUO(CMcal,Q)}, {z1, 24, 5, 76, - . - 755(9(01\/1001,,,2)},
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{w2, 23,25, 76, . ... 7$O(CMC(,1,<,2)}, {z3, 24,25, w6, . ... axO(CMC,,N,Q)}, ce

is called joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by

J(CMCy, 5,) = O(CMCly, 5,) — 2.

Thus
j(CMcal,oz) = O(CMCUhUz) -2

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 2.5.19. There is one section for clarifications. In Figure (2.8)),
a complete-bipartite-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;

(74) one vertex only resolves two vertices, then it only resolves its two neighbors
thus it implies the vertex joint-resolves is as same as vertex resolves vertices
in the setting of bipartite, by S has two members from different parts
implies one edge amid them;

(#it) all joint-resolving sets corresponded to joint-resolving number are

{nla 712}, {nl’ n3}a {’17,2, 77’4}7

{713’ 714}.
For given two vertices n and n', if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{711,712}, {n17n3}a {’IlQ,’Il4},

{ng,nq}.

For every neutrosophic vertices n and n’ in V' \ S, there’s at least one
neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S' is either of

{TL]_, TLQ}, {'I’L]_,'I’Lg}, {n27n4}7

{713,714},
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84

is called joint-resolving set where for every two vertices in .S, there’s a path
in S amid them. The minimum cardinality between all joint-resolving
sets is called joint-resolving number and it’s denoted by

j(OMCUMUz) = O(CMCO'17‘72) —-2=2
there are nine joint-resolving sets

{n17n2}7 {nla na, n3}a {n17n27n37n4},
{nlanS}v {nla ns, TL4}, {n27n4}77
{na,n4,n1},{n2,n4,n3}, {n3, na}

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

there are nine joint-resolving sets

{nlanQ}v {nla na, TLS}, {n17n27n37n4}7
{n17n3}7 {nla ns, n4}a {n27n4}77
{n27n47n1}7 {n27 Ny, n3}a {n37n4}

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

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

{n1,n2}, {n1,n3}, {n2, nat,

{ns,nq}.
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{n1,n2}, {n1,n3}, {n2, na},
{n37 TL4}-
For every neutrosophic vertices n and n’ in V' \ S, there’s at least one

neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S is either of

{nlv nQ}? {nla n3}a {n27 n4}7
{n37 n4}
is called joint-resolving set where for every two vertices in S, there’s a

path in S amid them. The minimum neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

3
Tn(CMCy, 5,) = On(CMCy, 4,) = Y (05(n1) + 0i(ng)) = 2.4.

i=1

S is {n2,n4} corresponded to neutrosophic joint-resolving number.
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1n2(0.4,0.2, 0.8) ns(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 2.8: A Neutrosophic Graph in the Viewpoint of its joint-resolving number

and its neutrosophic joint-resolving number. \
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Proposition 2.5.20. Let NTG : (V, E, 0, 1) be a complete-t-partite-neutrosophic
graph where t > 3. Then

J(CMCy, 6y,..0,) = OCMCq, 5, ... 0,) —t.

Proof. Suppose CMCy, 5.0, = (V,E,o,p) is a complete-t-partite-
neutrosophic graph. Every vertex in a part and another vertex in opposite part
is joint-resolved by any given vertex. Thus minimum cardinality implies exclud-
ing ¢ vertices from ¢ different parts. Consider indexes implies different part for
the corresponded vertices which are one, two, three, and four means they’re in
different parts so as the deletions of them are possible from joint-resolving sets
corresponded to joint-resolving number. All joint-resolving sets corresponded
to joint-resolving number are

{mlax27xt+l7xt+27 ey xO(CMCUIYGQ)}7 {l‘la Tty Tp1, T2+ - - 71‘O(CMCUI,02)}’

{3327 Ly Lt4-1, Lt425 -+ xo(CMcalm)h {$3, T4y Tp4-3, Lt42y - - ,!EO(CMcal,Q)}a ceee

For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and
n' where d is the minimum number of edges amid all paths from the vertex and
the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{21, 2, Teg1, Teg2, - TOOMCy, ) b A1 Tty Tt 1, T4 2, - -, TO(CMC,y 0y) }o

{x2,$t7$t+1,$t+2, B xO(C'MCC.l,a2

For every neutrosophic vertices n and n’ in V'\ S, there’s at least one neutrosophic
vertex in S such that joint-resolves n and n’, then the set of neutrosophic vertices,
S is either of

{3517 L2y L1, Lp425 -« + xo(CMC,,l,(,?)h {xh Tty Ltg1y Tt42y -+ - axO(CMCaLQ)}v

(T2, T, T, Teg2, -+ TOCOMOy, 0y) b 1T35 T, Te 3, Ted2, - s TO(CMCy,y g) }s - -

is called joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is called
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joint-resolving number and it’s denoted by

Thus

J(CMCos, 09, 0,) = OCMCy, 5. 5,) — L.

J(CMCys, 69, 0,) = O(CMCp, 5y, 0p) — 1.
[

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

Example 2.5.21. There is one section for clarifications. In Figure (2.9)), a
complete-t-partite-neutrosophic graph is illustrated. Some points are represented
in follow-up items as follows.

(4)

(i)

(iid)

86

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

one vertex only resolves two vertices, then it only resolves its two neighbors
thus it implies the vertex joint-resolves is as same as vertex resolves vertices
in the setting of t-partite, by S has ¢t members from different parts implies
one edge amid them;

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

{nlv n2, n3}7 {nla na, TL5}, {nlv ns, n5}7

{n47 na, n3}7 {n4) na, n5}a {n47 ns, n5}'
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{nh na, n3}7 {nla na, TL5}, {nh ns, n5}7

{n47 naz, Tlg}, {n4’ na, n5}a {Tl4, ns, Tl5}.
For every neutrosophic vertices n and n’ in V'\ S, there’s at least one
neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S is either of

{nlv na, n3}7 {nla na, n5}7 {nlv ns, nS}v

{n47 na, n3}7 {n4ﬂ na, n5}a {n47 ns, n5}a
is called joint-resolving set where for every two vertices in .S, there’s a path

in S amid them. The minimum cardinality between all joint-resolving
sets is called joint-resolving number and it’s denoted by

T(CMCly gy 0)) = O(CMCly, gy ) — 2 = 3;
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(iv)

(v)

there are thirteen joint-resolving sets

{ni1,n2,n3}, {n1,ne,n3,na}, {n1,ne,n3, ns},
{nl, N2, N3, Ny, n5}, {”17”27”5}, {nl,n2,n4,n5}7
{n1,n3,n5}, {n1,n3,n5, 74}, {14, 02,13},
{714,712,713,715}, {n4,n2,n5}, {714,712,7157711}7
{714,713,715}

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

there are thirteen joint-resolving sets

{n1,n2,n3},{n1,n2,n3,n4}, {n1,n2, 13,15},
{ni,n9,n3,n4,n5}, {n1,n2,n5}, {n1,n2,n4,ns},
{ni,n3,ns},{n1,ns, ns,na}, {ng, no,ns},
{na,n2,m3,n5}, {na, n2,ns}, {na, na, ns, 01},
{n4,n3,n5}

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

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

{nla n2, 713}, {n17 n2, TL5}, {nla ns, n5}7

{na,n2,n3}, {n4,na, s}, {na, n3, ns}.
For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{n17n27n3}7 {nlvn27n5}; {711,713,715},
{n4an2an3}7 {n47n27n5}5 {77’4’77’3’77’5}'

For every neutrosophic vertices n and n’ in V '\ S, there’s at least one
neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S is either of

{n1,n2,n3}, {n1,n2,n5}, {n1,n3,n5},

{714, na, 713}, {n47 na, TL5}, {Tl4, ns, TL5}
is called joint-resolving set where for every two vertices in S, there’s a

path in S amid them. The minimum neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

3
Tn(CMCoy 0y, 0,) = On(CMCoy o, 0,) — Z(Ui(nl) +0i(n3)) =3.8.

i=1

S is {n2,n4} corresponded to neutrosophic joint-resolving number.
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n2(0.4,0.2,0.8)  15(0.4,0.2,0.8)

s e n3(0.5,0.2, 0.8)
(0.4.0.2.0.3)

(0.3.0.2.0.3)

(0.4,0.2,0.3)

(0.3,0.2,0.3)

(0.5,0.2,0.3)
2(0.7,09,0.3) " 0.3,0.2,0.3)

14(0.3,0.4,0.3)

Figure 2.9: A Neutrosophic Graph in the Viewpoint of its joint-resolving number
and its neutrosophic joint-resolving number.

Proposition 2.5.22. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then
JWHLy ,,) =OWHL,,)— 3.

Proof. Suppose WHL 5, : (V,E,0,u) is a wheel-neutrosophic graph. The
argument is elementary. All vertices of a cycle join to one vertex, c. For every
vertices, the minimum number of edges amid them is either one or two because of
center and the notion of neighbors. Let nq is the center and consecutive indexes
imply consecutive vertices. Also, consider ny and nown Li,,) are consecutive
vertices without loss of generality. All joint-resolving sets corresponded to
joint-resolving number are

{n2,n3,.... 1,1t} 512 0(WHL, ,,) 35
{ns, N4, ...y Nt—1, nt}|S\:0(WHL1,(,2)—3a
{na,ns, . 1, M} S|=O(WHL, 4y)—3:
{nO(WHLl,Uz)v ng,...,Nt—1, nt}|S|:O(WHL1,62)73~

For given two vertices n and n', if d(s,n) # d(s,n’), then s joint-resolves n and
n’ where d is the minimum number of edges amid all paths from the vertex and
the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{n2,n3, s m—1, M} S|=O(WHL, 4y)—3:
{nz,nay . i1, nt}|S\:O(WHL1,U2)—37
{714, N5y ..y Nt—1, nt}|S\:O(WHL1,c,2)73a
{NOWHL, ) P25 -+ s Nt—1, Mt} S|=O(WH Ly 0y)—3-

For every neutrosophic vertices n and n’ in V'\ S, there’s at least one neutrosophic
vertex in S such that joint-resolves n and n’, then the set of neutrosophic vertices,
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S is either of

{712, ng,...,Nt—1, nt}|S|:O(WHL1702)73a
{n:ﬂ, N4, ...y Nt—1, nt}|s|:o(WHL1,02)—37
{na,ns, . 1, M} S|=O(WHL, 4y)—3
{nO(WHLl,az)v ng,...,Nt—1, nt}’|S|:(’)(WHL1’G2)73

is called joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by

JWHL, ,,) = O(WHL, ,,) — 3.

Thus
JWHLy,,) =0OWHL,,,)—3.

Proposition 2.5.23. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then there are (O(WHLy »,) — 3)! X 8 joint-resolving sets.

Proposition 2.5.24. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then there are (O(WHL ,,) — 3)! joint-resolving set corresponded to joint-
resolving number.

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

Example 2.5.25. There is one section for clarifications. In Figure (2.10]), a
wheel-neutrosophic graph is illustrated. Some points are represented in follow-
up items as follows.

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

(i) one vertex resolves some vertices, as if it doesn’t resolve its neighbors
thus it implies the vertex joint-resolves is different from vertex resolves
vertices in the setting of wheel, by S has more than one member and two
vertices have two edges amid them in the cycle of wheel resolve the latter
vertices out of S since minimum number of edges amid two given vertices
are either one or two implying the different visions has to be applied;

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

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

{ns,na}t.

For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
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(v)

90

the vertex and the another vertex. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{n2,n3},{ns,na}, {n4,ns},
{ns,na2}.
For every neutrosophic vertices n and n’ in V'\ S, there’s at least one

neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S is either of

{n27 n3}7 {7'L3, 7'L4}, {77,4, 77,5},
{n57 n2}7
is called joint-resolving set where for every two vertices in S, there’s a path

in S amid them. The minimum cardinality between all joint-resolving
sets is called joint-resolving number and it’s denoted by

JWHLy 4,) =OWHLy 4,) —3=2;
there are nineteen joint-resolving sets

{n2,n3}, {na,n3,n1}, {n2,n3,na},
{na,n3,ns}, {ne, n3,n1,n4}, {ne, nz, ni,ns},
{n2,n3,n4,n5}, {n2,n3, 71,14, 05}, {n3, 14},
{n3,na,n1}, {n3, na,ns}, {n3, na,n1,n5},
{na,ns}, {na,ns,n1}, {na,ns,n2},
{n4,ns,n1,n2},{ns,nat, {ns,na,n1},
{ns,n2,m4}

as if it’s possible to have one of them

{n47n5}
as a set corresponded to neutrosophic joint-resolving number so as

neutrosophic cardinality is characteristic;

there are nineteen joint-resolving sets

{na,n3}, {ne,ns,n1}, {na,ng,na},
{ng,ng,n5}, {Tl2, ns,ni, n4}, {71277”&37”17”5},
{n2,n3,n4,n5}, {n2,n3,n1,Mn4,05}, {n3, 14},
{nz,nq,n1},{ns, na,ns}, {n3, n4,n1,ns},
{n4,ns}, {na,ns,n1}, {ng, ns,na},
{na,ns,n1,m2}, {ns, n2}, {ns, n2,n1},
{ns,n2,m4}

as if there’s one joint-resolving set

{n4,ns}

corresponded to neutrosophic joint-resolving number so as neutrosophic
cardinality is the determiner;
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(vi) all joint-resolving sets corresponded to joint-resolving number are

{n2,ns}, {ns, na}, {na, ns},

{ns,na}t.

For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{n2,n3}, {ns, na}, {na,ns},
{ns,na}t.
For every neutrosophic vertices n and n’ in V' \ S, there’s at least one

neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S' is either of

{nQa 7’7/3}, {n?n n4}a {n4a n5}7
{nfn 'I’LQ},
is called joint-resolving set where for every two vertices in S, there’s a

path in S amid them. The minimum neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

3
In(WHL 5,) = On(WHLy ,) = Y _(0i(n1) + 04(n2) + 0i(ns))
i=1

3
Z oi(ng) + oi(ns)) = 2.4.

2.6 Setting of neutrosophic joint-resolving number

In this section, I provide some results in the setting of neutrosophic joint-
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 2.6.1. Let NTG : (V,E,o,u) be a complete-neutrosophic graph.
Then

In(CMT,) = 0, (CMT,) max{za, Veev.

Proof. Suppose CMT, : (V,E,o,u) is a complete-neutrosophic graph. By
CMT, : (V,E,o,p) is a complete-neutrosophic graph, all vertices are connected

91



2. Modified Notions

n3(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)

(0.4.0.2,0.3)

n(0.1,0.2, 0.8)

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

11(0.7,0.9,0.3)

(0.4,0.2,0.3)

10.3,0.2,0.3)

ns (0.4, 0.2, 0.8)

Figure 2.10: A Neutrosophic Graph in the Viewpoint of its joint-resolving
number and its neutrosophic joint-resolving number.

to each other. So there’s one edge between two vertices. All joint-resolving sets
corresponded to joint-resolving number are
{n1,n2,n3, ..., no(CMT,)—2: NO(CMT, )1}

For given two vertices n and n’/, d(s,n) = 1 =1 = d(s,n’), then s doesn’t
joint-resolve n and n’ where d is the minimum number of edges amid all paths
from the vertex and the another vertex. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic vertex.| like

{n1,n2,n3,...,n0@CcMT,)-2: NO(CMT,)~1}-

For every neutrosophic vertices n and n’ in V'\ S, there’s at least one neutrosophic
vertex s in S such that s joint-resolves n and n’, then the set of neutrosophic
vertices, S is

{nh n2, N3, ..., NOCMT,)—2> no(CMTU)A}

is called joint-resolving set where for every two vertices in .S, there’s a path in S
amid them. The minimum neutrosophic cardinality between all joint-resolving
sets is called joint-resolving number and it’s denoted by

3
jn(CMTU) = On(CMTa) - maX{Zai(x)}wev-
Thus X
TIn(CMT,) = Oy (CMT,) — max{) _ oi(x)}aev-
i=1

Proposition 2.6.2. Let NTG : (V,E,o,u) be a complete-neutrosophic graph.
Then joint-resolving number is equal to dominating number.
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Proposition 2.6.3. Let NTG : (V,E,o,u) be a complete-neutrosophic graph.
Then the number of joint-resolving number corresponded to joint-resolving
number is equal to O(CMT,) choose O(CMT,) — 1. Thus the number of joint-
resolving number corresponded to joint-resolving number is equal to O(CMT,,).

Proposition 2.6.4. Let NTG : (V,E,o,u) be a complete-neutrosophic graph.
Then the number of joint-resolving number corresponded to joint-resolving
number is equal to O(CMT,) choose O(CMT,) — 1 then minus one. Thus
the number of joint-resolving number corresponded to joint-resolving number is
equal to O(CMT,) — 1.

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

Example 2.6.5. In Figure (2.2)), a complete-neutrosophic graph is illustrated.
Some points are represented in follow-up items as follows.

(i) For given two neutrosophic vertices, s and s’ there’s an edge between
them;

(ii) Every given two vertices are twin since for all given two vertices, every
of them has one edge from every given vertex thus minimum number of
edges amid all paths from a vertex to another vertex is forever one;

(#i7) all joint-resolving sets corresponded to joint-resolving number are
{n1,n9,n3},{n1,n2,n4}, and {ny,n3,n4}. For given two vertices n and
n', if d(s,n) # d(s,n’), then s joint-resolves n and n’ where d is the
minimum number of edges amid all paths from the vertex and the
another vertex. Let S be a set of neutrosophic vertices [a vertex
alongside triple pair of its values is called neutrosophic vertex.] like either
of {ny,nas,n3},{n1,na,n4}, and {ny,n3,ng}. If for every neutrosophic
vertices n and n’ in V' \ S, there’s at least one neutrosophic vertex s
in S such that s joint-resolves n and n’, then the set of neutrosophic
vertices, S is either of {ny,nae,ng}, {n1,ne,ng}, and {ny,nz, na} is called
joint-resolving set where for every two vertices in .S, there’s a path in .S
amid them. The minimum cardinality between all joint-resolving sets is
called joint-resolving number and it’s denoted by J(CMT,) = 3;

(iv) there are four joint-resolving sets {ni,nq,ns}, {n1,ne,na}, {n1,n3, n4},
and {ni,ne,n3,ns} as if it’s possible to have one of them as a set
corresponded to neutrosophic joint-resolving number so as neutrosophic
cardinality is characteristic;

(v) there are three joint-resolving sets {ni,na,n3z}, {ni,n2,n4}, and
{n1,ns,n4} corresponded to joint-resolving number as if there’s one joint-
resolving set corresponded to neutrosophic joint-resolving number so as
neutrosophic cardinality is the determiner;

(vi) all joint-resolving sets corresponded to neutrosophic joint-resolving number
are {ni,n3,ng}. For given two vertices n and n/, if d(s,n) # d(s,n’),
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15(0.3,0.9,0.8)  (0.3,0.3,0.2)  n3(0.9,0.3,0.2)

(0.3, 0.8, 0.2)
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1,(0.6,0.8,0.2) (0.6,0.2,0.1) n4(0.6,0.2,0.1)

Figure 2.11: A Neutrosophic Graph in the Viewpoint of its joint-resolving
number and its neutrosophic joint-resolving number.

then s joint-resolves n and n’ where d is the minimum number of edges
amid all paths from the vertex and the another vertex. Let S be a set
of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of {ny,na,ns}, {n1,n2,n4}, and
{n1,n3,n4}. If for every neutrosophic vertices n and n’ in V'\ S, there’s at
least one neutrosophic vertex s in S such that s joint-resolves n and n’, then
the set of neutrosophic vertices, S is either of {ny,na,n3}, {n1,n2,na},
and {ny,ng,nqa} is called joint-resolving set where for every two vertices in
S, there’s a path in S amid them. The minimum neutrosophic cardinality
between all joint-resolving sets is called neutrosophic joint-resolving
number and it’s denoted by J,(CMT,) = 3.9.

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

Proposition 2.6.6. Let NT'G : (V, E, o0, 1) be a path-neutrosophic graph. Then
3
jn(PTH) - mln{z O—z(x)}m is leaf.+
i=1

Proof. Suppose PTH : (V,E,o,u) is a path-neutrosophic graph. Let
ni,ng, -+ ,nopry) be a path-neutrosophic graph. For given two vertices,
x and y, there’s one path from x to y. All joint-resolving sets corresponded to
joint-resolving number are {n;} and {noprm)}. For given two vertices n; and
nj,

d(ni,n) =1 # j =d(ni,n;),
d(noprmy,n) =i # j = dnoprmy,nj),

then ny and np(prp) joint-resolves n; and n;, where d is the minimum number
of edges amid all paths from the vertex and the another vertex. Let S be
a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like {n;} and {noprm)}. For every neutrosophic
vertices n and n’ in V' \ S, there’s at least one neutrosophic vertex s in S such
that s joint-resolves n and n’, then the set of neutrosophic vertices, S is {n;}
and {no(prm)}, is called joint-resolving set where for every two vertices in S,

there’s a path in S amid them, by Proposition (2.4.8), and S has one member.
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The minimum neutrosophic cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by

Thus

3
jn(PTH) - mln{z o—z(x)}m is leaf.-
i=1

3
jn(PTH) - mll’l{z Jz(x)}x is leaf.-
=1

Proposition 2.6.7. Let NTG : (V,E, 0, 1) be a path-neutrosophic graph. Then
there are 2 x O(PTH) — 1 joint-resolving sets.

Proposition 2.6.8. Let NTG : (V, E, 0, 1) be a path-neutrosophic graph. Then
there are two joint-resolving sets corresponded to joint-resolving number.

Example 2.6.9. There are two sections for clarifications.

(a) In Figure (2.12), an odd-path-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(4)
(i)

(iid)

For given two neutrosophic vertices, s and s, there’s only one path
between them;

one vertex only resolves some vertices as if not all if it isn’t a leaf,
then it only resolves some of all vertices and if it’s a leaf, then it only
resolves all vertices thus it implies the vertex joint-resolves as same as
the vertex resolves vertices in the setting of path, by joint-resolving
set corresponded to joint-resolving number has one member and

Proposition (2.4.8));

all joint-resolving sets corresponded to joint-resolving number are
{n1} and {ns}. For given two vertices n and n/, if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of
edges amid all paths from the vertex and the another vertex. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.] like either of {n;} and {ns}.
For every neutrosophic vertices n and n’ in V' \ S, there’s only one
neutrosophic vertex ny or nz in S such that n; or ns joint-resolves n
and n’, then the set of neutrosophic vertices, S is either of {ny} and
{ns} is called joint-resolving set where for every two vertices in S,
there’s a path in S amid them. The minimum cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted
by J(PTH) = 1;

there are nine joint-resolving sets
{nl}y {nh 77,2}, {nla na, 713},
{nla n2,ns, TL4}, {7?,5}, {n5a TL4},
{ns,n4,n3}, {ns,na,n3,n2}, {n1,n2,n3, 14,05},

as if it’s possible to have one of them as a set corresponded to
neutrosophic joint-resolving number so as neutrosophic cardinality
is characteristic;
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(v)

there are nine joint-resolving sets

{’/7,1}, {n17n2}v {n17n27n3}7
{nl,nz,n&m;}, {715}’ {n5,n4},

{n5,n4,n3}7 {n5,n47n3,n2}, {n17n27n37n47n5}7

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

all joint-resolving sets corresponded to joint-resolving number are
{n1} and {ns}. For given two vertices n and n/, if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of
edges amid all paths from the vertex and the another vertex. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.] like either of {n;} and {ns}.
For every neutrosophic vertices n and n’ in V' \ S, there’s only one
neutrosophic vertex ny or ns in S such that n; or ns joint-resolves
n and n’, then the set of neutrosophic vertices, S is either of {n;}
and {ns} is called joint-resolving set where for every two vertices
in S, there’s a path in S amid them. The minimum neutrosophic
cardinality between all joint-resolving sets is called neutrosophic
joint-resolving number and it’s denoted by J,(PTH) = 1.2. S is
{n1} corresponded to neutrosophic joint-resolving number.

(b) In Figure (2.13), an even-path-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.
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(4)
(i)

(iid)

(iv)

For given two neutrosophic vertices, s and s’, there’s only one path
between them;

one vertex only resolves some vertices as if not all if it isn’t a leaf,
then it only resolves some of all vertices and if it’s a leaf, then it only
resolves all vertices thus it implies the vertex joint-resolves as same as
the vertex resolves vertices in the setting of path, by joint-resolving
set corresponded to joint-resolving number has one member and

Proposition (2.4.8));

all joint-resolving sets corresponded to joint-resolving number are
{n1} and {ng}. For given two vertices n and n/, if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of
edges amid all paths from the vertex and the another vertex. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.| like either of {n;} and {ng}.
For every neutrosophic vertices n and n’ in V' \ S, there’s only one
neutrosophic vertex ny or ng in S such that n; or ng joint-resolves n
and n', then the set of neutrosophic vertices, S is either of {n;} and
{ne} is called joint-resolving set where for every two vertices in .S,
there’s a path in .S amid them. The minimum cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted
by J(PTH) =1,

there are eleven joint-resolving sets

{n1}7 {n17 n2}7 {n17n27n3}7
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n3(0.3,0.2,0.2)  (0.3,0.2,0.1) n2(0.9,0.8,0.1)
2]

(0.3,0.2,0.2)

(0.2,0.5.0.1)

n1(0.2,0.5,0.7)

© -
5(0.7,0.4,0.1)

(0.4,0.4,0.1)
14(0.4,0.6,0.2)

Figure 2.12: A Neutrosophic Graph in the Viewpoint of its joint-resolving

number and its neutrosophic joint-resolving number. \ 82NTG12

{nlan2an3an4}7 {n17n27n37n47n5}a {n6}7
{n67n5}7 {n67n57n4}a {TLG,TL5,TL4,TL3}7

{n67n57n47n37n2}7 {nlvnQ,n3,n47n5,n6}a

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

(v) there are eleven joint-resolving sets

{77,1}, {nl’nQ}a {n17n27n3}7
{nlanQan3an4}7 {n17n27n37n47n5}a {n6}7
{nﬁan5}7 {n6an57n4}a {7’7/6,7’7/5,7’7/4,7’7/3},

{716,715,714,713,712}7 {n17n27n37n47n57n6}7

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

(vi) all joint-resolving sets corresponded to joint-resolving number are
{n1} and {ng}. For given two vertices n and n/, if d(s,n) # d(s,n’),
then s joint-resolves n and n’ where d is the minimum number of
edges amid all paths from the vertex and the another vertex. Let S
be a set of neutrosophic vertices [a vertex alongside triple pair of its
values is called neutrosophic vertex.] like either of {n;} and {n¢}.
For every neutrosophic vertices n and n’ in V'\ S, there’s only one
neutrosophic vertex ny or ng in S such that n; or ng joint-resolves
n and n’, then the set of neutrosophic vertices, S is either of {n;}
and {ng} is called joint-resolving set where for every two vertices
in S, there’s a path in S amid them. The minimum neutrosophic
cardinality between all joint-resolving sets is called neutrosophic
joint-resolving number and it’s denoted by J,(PTH) = 1.9. S is
{ne} corresponded to neutrosophic joint-resolving number.
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n3(0.3,0.2,0.2)  (0.2,0.2,0.2) n(0.2,0.4, 0.5)

(0.3,0.2,0.2] P
' ng(0.9,0.1,0.9)

(0.2,0.4,0.5)

n1(0.6,0.8,0.8)
n4(0.8,0.5,0.2)
(0.8,0.5,0.2)

n5(0.9,0.9, 0.9)

Figure 2.13: A Neutrosophic Graph in the Viewpoint of its joint-resolving
number and its neutrosophic joint-resolving number.

Proposition 2.6.10. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then

3
jn(CYO) = min{Z(Ui (1‘) + 0 (y))}x and y are consecutive vertices.-

=1

Proof. Suppose CYC' : (V, E, o, ) 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

L1, L2, , TOCYC)-1:TO(CYC) L1

be a cycle-neutrosophic graph CYC : (V, E, o, u). 2 consecutive vertices could
belong to S which is joint-resolving set related to joint-resolving number. If
there are no neutrosophic vertices which are consecutive, then it contradicts
with the term joint-resolving set for S. All joint-resolving sets corresponded to
joint-resolving number are

{xla 1'2}, {x27 xS}a {.’53, $4}, ceey

{SUO(CYC)A, xO(CYC)}v {mO(CYC’)a Ty}
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and
n' where d is the minimum number of edges amid all paths from the vertex and

the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{1'17 xQ}a {:I:27 .’173}, {xi’n 1’4}, ey
{CUO(CYC)—h CBO(CYC)}, {$0(CYC), Ty}

For every neutrosophic vertices n and n’ in V'\ S, there’s only one neutrosophic
vertex in S such that joint-resolves n and n’, then the set of neutrosophic
vertices, S is either of

{mlal‘Q}a {.'I/'Q,ZL'?,}, {.’1/'37.'174}, ey

{fEO(CYc)—h xO(CYC)}» {xO(CYC)a x1}
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is called joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum neutrosophic cardinality between all joint-resolving
sets is called joint-resolving number and it’s denoted by

3
jn(OYC) = mIH{Z(O'l (IL’) + 0 (y))}m and y are consecutive vertices. -
i=1
Thus
3
jn(CYC) = min{Z(Ui (-T) + o (y))}a: and y are consecutive vertices. -
=1

Proposition 2.6.11. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CY Q) > 3. Then there are (O(CYC) x (2°(C€YE)=2 _ 1)) + 1 joint-resolving
sets.

Proposition 2.6.12. Let NTG : (V, E, 0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are O(CY C) joint-resolving set corresponded to joint-
resolving number.

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 2.6.13. There are two sections for clarifications.

(a) In Figure (2.14)), an even-cycle-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(7) For given two neutrosophic vertices, there are only two paths between
them,;

(7i) one vertex only resolves some vertices as if not all if they aren’t two
neighbor vertices, then it only resolves some of all vertices and if
they aren’t two neighbor vertices, then they resolves all vertices thus
it implies the vertex joint-resolves as same as the vertex resolves
vertices in the setting of cycle, by joint-resolving set corresponded
to joint-resolving number has two neighbor vertices;

(#4i) all joint-resolving sets corresponded to joint-resolving number are

{nh 77,2}, {nQa TL3}, {’I’L37 ’I’L4},
{7?,4, 7?,5}, {77,5, TLﬁ}, {n67 7?,1}.
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-

resolves n and n’ where d is the minimum number of edges amid
all paths from the vertex and the another vertex. Let S be a set of
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neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of

{n17 nQ}a {n27 77,3}7 {Tlg, Tl4},

{’I’L4,’I’L5}, {n5,n6}, {’I’LG,’I’Ll}.

For every neutrosophic vertices n and n’ in V' \ S, there’s only one
neutrosophic vertex in S such that joint-resolves n and n/, then the
set of neutrosophic vertices, S is either of

{n1>n2}a {TL2,7’L3}7 {n3>n4}a

{n4,ns5},{ns,n6}, {ne,n1}

is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum cardinality between all joint-
resolving sets is called joint-resolving number and it’s denoted by

J(CYC) =2

(iv) there are ninety-one joint-resolving sets

{n1,na}, {n1,m2,n3}, {n1,n2, n4},

{n1,na, s}, {n1,n2,n6}, {n1,m2,n3, 14}

{n1,n2,n3,n5}, {n1,n2,n3,ng}, {ni,n2,n4, ns},
{n1,n9,n4,n6}, {N1,n2,n5,n6}, {n1, N2, N3, N4, 15},
{n1,na,n3,n4,n6}, {n1, 12, M3, 15,16}, {11, M2, N4, M5, M6 },
{n1,na,n3,n4,n5,n6},

{ns,na}, {ns,no,n1}, {ns,na,ng},

{”3,”27715}, {n1,n2,n6}7 {TL3,TL2,TL1,TL4}

{n3,na,n1,ns5}, {n3, na,n1,n6}, {n3, n2,n4, 5},
{ns,na2,nqg,ng}, {ns, na, ns, N6}, {ns, na, n1,ng,ns },
{ns,na,n1,nq,ne}, {n3, na,n1,n5,n6}, {n3, N2, n4, N5, M6},
{n3,na}, {ng,na,n1}, {n3, na, na},

{n3,na,ns}, {n1,n4,n6}, {13, n4,n1, 2}
{ns,nq4,n1,n5},{ns, n4,n1,n6}, {ns, n4,na,ns},
{ns,n4,na,ng}, {n3, N4, ns,n6}, {n3, N4, n1,n2,n5},
{n3,na,n1,m2,n6}, {n3, 14, M1, 15, 16}, {13, 114, N2, M5, M6 },
{ns,na}, {ns,na,n1}, {ns, na, 2},

{ns,n4,n3}, {n1,m4, 6}, {n5, 14,11, 12}

{ns,n4,n1,n3}, {ns,n4,n1,n6}, {ns5,n4,n2,n3},
{ns,na,m2,m6}, {ns, 14, 13,06}, {n5, 14,11, M2, M3},
{ns,nqg,n1,n9,n6}, {Ns,n4,n1, 03,06}, {ns5, ng, N2, N3, N6 },
{ns,ne}, {ns, ne,n1}, {ns, ng, na},

{ns,n6,n3}, {n1,n6,n4}, {15, 06, 11,02}

{ns,n6,n1,n3}, {ns,n6, n1,n4}, {ns, 16, 12,03},

{TL5,TL6,TL2,TL4}, {715,716,7137714}7 {TL5,TL6,TL1,TL2,TL3},
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{ns,ne,n1,n2,n4},{ns,n6,n1,n3, 04}, {N5, 16,02, n3, N4},

{n1,n6}, {n1,ne,n3}, {n1,ng,na},

{n1,n6, 15}, {n1,m6,n2}, {n1, 16,13, N4}

{n1,n6,n3,n5}, {n1,ne, n3,n2}, {n1, 6, 14,5},

{n1,n6,n4,n2},{n1,n6, 15,02}, {n1, ng, N3, N4, N5 },

{n17n67n37n47n2},{n1,n6,n3,n5,n2},{71177”&677”&47”57”2},
as if it’s possible to have one of them as a set corresponded to

neutrosophic joint-resolving number so as neutrosophic cardinality
is characteristic;

(v) there are ninety-one joint-resolving sets

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

{nl,ng,n5}, {Th, na, nﬁ}, {711771277”&37714}

{n1,n2,n3,n5}, {n1,n2,n3, 16}, {1, 72,74, M5},
{n17n27n47n6}, {m, N2, Ns, n6}, {n17n27n37n47n5},
{n1,n9,n3,n4,n6}, {N1,n2,n3,n5, 6}, {N1, N2, 04, n5, N6},
{n1,n2,n3,14,15,M6},

{ns,na}, {n3,n2,n1}, {n3,no,na},

{7137”27”5}, {m, na, ne}, {ns,nz,m,m}

{ns3,na,n1,ns}, {ns, na,ni,ng}, {ns, N2, N4, ns },
{ns,n2,n4,n6}, {n3,n2,n5, M6}, {N3, 12, 11,4, M5},
{n3,n2,n1,n4,n6}, {n3,n2, M1, 15, N6}, {n3, 12, 04,15, 16 },
{ng,n4}, {n:a, Ny, nl}, {ng,n4,n2},

{ng,n4,n5}, {m, Ny, nﬁ}, {71377”&477”&177”&2}

{ns,n4,n1,n5}, {n3,n4,n1,n6}, {n3,14,n2,n5},
{n3,n4,n2,n6},{n3, 14,105,106}, {N3, 114, 11,02, 05},
{ns,n4,n1,na,ne}, {n3, ng,n1,ns, ne}, {N3, N4, na, n5, N},
{ns,na}, {ns,na,n1}, {ns,n4, M2},

{ns,n4,n3}, {n1,n4,n6}, {ns,n4,n1, 12}

{n57n47n17n3}, {715, Ng,MN1, 716}7 {n57n47n27n3},
{ns,n4,n9,n6}, {n5,n4, 13,06}, {n5,n4,M1,n92,n3},
{ns,n4,n1,n2,n6}, {n5, N4, 11, 13,6}, {N5, N4, M2, 13, N6 },
{ns,n6}, {ns, 16,11}, {n5, 16,02},

{71577167”3}, {nl, Nne, n4}, {ns,nﬁ,m,nz}

{ns,ne,n1,n3}, {ns,ne,n1,n4}, {ns5,n6,n2,n3},

{ns,n6, 12,14}, {n5,n6,n3, M4}, {5, 16, 71, N2, N3},
{ns,ne, n1, 12,14}, {n5, 16, 1,13, N4}, {n5, 06, N2, N3, N4 },
{n17n6}7 {Th, ne, n3}, {n1,n6,n4},

{n17n67n5}7 {nh Neg, n2}, {71177”&677”&377”&4}

{n1,m6,n3,n5}, {n1,n6,n3,n2}, {1, 16,14, M5},

{n17n67n47n2}7 {nla Ne, N5, n2}7 {n17n67n37n47n5}7
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(vi)

{n1,m6,n3,n4,n2}, {n1, 16,13, 15, N2}, {11, N6, 14, N5, M2},
as if there’s one joint-resolving set corresponded to neutrosophic joint-
resolving number so as neutrosophic cardinality is the determiner;

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

{n1,n2}, {na,n3}, {n3,na},
{n4,ns},{ns,ne}, {ne,n1}.

For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-
resolves n and n’ where d is the minimum number of edges amid
all paths from the vertex and the another vertex. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of

{nh nQ}a {’I’LQ, n3}7 {n37 n4}a

{n4,n5}, {n57n6}7 {n67n1}-

For every neutrosophic vertices n and n’ in V' \ S, there’s only one
neutrosophic vertex in S such that joint-resolves n and n/, then the
set of neutrosophic vertices, S is either of

{n17n2}7 {n2an3}7 {TL3,’I’L4},
{n47n5}; {n53n6}7 {n67n1}

is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum neutrosophic cardinality
between all joint-resolving sets is called joint-resolving number and
it’s denoted by

T (CYC) =1.7.

S is {ny4,n5} corresponded to neutrosophic joint-resolving number.

(b) In Figure (2.15)), an odd-cycle-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.
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(4)
(i)

(i)

For given two neutrosophic vertices, there are only two paths between
them;

one vertex only resolves some vertices as if not all if they aren’t two
neighbor vertices, then it only resolves some of all vertices and if
they aren’t two neighbor vertices, then they resolves all vertices thus
it implies the vertex joint-resolves as same as the vertex resolves
vertices in the setting of cycle, by joint-resolving set corresponded
to joint-resolving number has two neighbor vertices;

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

{nla n?}a {712, 713}7 {'I’Lg, TL4},

{TL4,TL5}, {’I’L5,77,1}.

For given two vertices n and n', if d(s,n) # d(s,n’), then s joint-
resolves n and n’ where d is the minimum number of edges amid
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all paths from the vertex and the another vertex. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of

{nh TLQ}, {nZa TLS}, {n37 TL4},
{n47 TL5}, {n5a n1}~
For every neutrosophic vertices n and n’ in V'\ S, there’s only one

neutrosophic vertex in S such that joint-resolves n and n’, then the
set of neutrosophic vertices, S is either of

{nlv n2}7 {nQa n3}7 {n37 ’I’l4},

{n47 n5}7 {715, nl}
is called joint-resolving set where for every two vertices in S, there’s
a path in .S amid them. The minimum cardinality between all joint-
resolving sets is called joint-resolving number and it’s denoted by
J(CYC) =2;

(iv) there are thirty-six joint-resolving sets

{n1,na},{n1,n2,n3}, {n1,no,na},
{nl,ng,n5},{nl,ng,ng,n4}{n1,n2,n3,n5}
{n1,n2,n4,n5}, {n3, na}, {na, n2,n1}, {n3, na, na},
{ng,na,ns}, {ns, na,ni, ngp{ns, na,ni,ns},
{ns,na,n4,ns},{ns,na}, {ns, na,n1},
{n3,na, a2}, {n3, na,ns}, {n3, na,n1,n2},
{n3,na,n1,ms5}, {n3, na, n2,ns}t, {ns, na},
{ns,n4,n1}, {ns, na, nat, {ns, n4,n3},
{ns,n4,n1,no}{ns, na,ny,n3}, {ns,ng, no, n3},
{ns,n1}, {ns,n1,nat, {ns, n1, nat,
{ns,n1,n3}, {ns, n1, na, n2 H{ns, n1, na, na},
{ns,n1,n2,n3}, {n5, 11, M4, N2, N3}

as if it’s possible to have one of them as a set corresponded to

neutrosophic joint-resolving number so as neutrosophic cardinality
is characteristic;

(v) there are thirty-six joint-resolving sets

{ni,n2}, {n1,na,ns}, {n1,na,ng},

{nl,nz,n5}7 {nl,ng,ng,n4}{n1,n2,n3,n5}
{n1,n2,n4,n5}, {n3,n2}, {n3,na,n1}, {n3,n2,na},
{ns,n2,ns5}, {n3, n2,n1,na}{ns, na, ni,ns},
{ns,na,n4,ns},{ns, na}, {ns, na,n1},
{n3,n4,n2}, {n3,n4, 5}, {n3, na,n1,n2},
{ns,n4,n1,n5}, {n3,na,n2,n5}, {ns,n4},

{715,714,711}, {TL5,TL4,TL2}, {7157714,713}7
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{ns,na,n1,n2 {ns, na, n1,n3}, {ns, na, n2, n3},
{715, 711}, {n5, ni, n4}, {715, ny, 712},
{ns,n1,n3}, {ns,n1,n4,n2 H{ns, n1,n4, 3},
{ns,n1,n9,n3}, {n5,n1, 14, 02,03},
as if there’s one joint-resolving set corresponded to neutrosophic joint-
resolving number so as neutrosophic cardinality is the determiner;

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

{n17 n2}7 {nQa n3}7 {713, n4}7

{n47 n5}; {n57 nl}'
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-
resolves n and n’ where d is the minimum number of edges amid
all paths from the vertex and the another vertex. Let S be a set of

neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of

{n17 n2}7 {nQa n3}7 {713, n4}a
{n47 n5}; {n57 nl}'
For every neutrosophic vertices n and n’ in V' \ S, there’s only one

neutrosophic vertex in S such that joint-resolves n and n/, then the
set of neutrosophic vertices, S is either of

{nla nQ}a {7127 713}7 {’I’L3, n4}7

{’fl4, n5}v {nf)a 77,1}
is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum neutrosophic cardinality
between all joint-resolving sets is called joint-resolving number and

it’s denoted by
T (CYC) =2.7.

S is {n1,n5} corresponded to neutrosophic joint-resolving number.

Proposition 2.6.14. Let NTG : (V, E, o0, ) be a star-neutrosophic graph with
center c¢. Then

3
jn(STRl,ag) - On(STRl,O'g) - maX{Z Ui(‘r)}IGV and x isn’t center.-
i=1

Proof. Suppose STR1 ., : (V,E,o,u) is a star-neutrosophic graph. An edge
always has center, ¢, as one of its endpoints. All paths have one as their lengths,
forever. All joint-resolving sets corresponded to joint-resolving number are

{C7 n2,n3, ... 7nO(STR1,g2)71}7 {C7 n2, N3, ... 7nO(STRl,g2)}7

{07 n3, N4, ... 7nO(STR1,a2)}7 ey {C7 na, N4, ... 7nO(STR1,U2)}'

For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and
n’ where d is the minimum number of edges amid all paths from the vertex and
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TL;;(O.]..O.Q. 09) (0.1,0.5, 08} n2(0.8,0.5, 0.8

(0.1,0.2, 0.9) , \
/ ng(0.2,0.7, 0.6)

(0.2,0.1,0.6)

n1(0.2,0.1,0.6)
14(0.2,0.2,0.9)
(0.1,0.1,0.2)

n5(0.1,0.1,0.2)

Figure 2.14: A Neutrosophic Graph in the Viewpoint of its joint-resolving

number and its neutrosophic joint-resolving number. \ 82NTG14

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

[’[].8.[].[,}. [].[,}] Il[}.:_‘!.[}.rj. [}.—l'l

n1(0.5,0.5,0.4)

(0.5,0.4,0.4)

n5(0.5,0.4,0.4)

(0.5,0.4,0.4)
n4(0.8,0.6,0.6)

Figure 2.15: A Neutrosophic Graph in the Viewpoint of its joint-resolving

number and its neutrosophic joint-resolving number. \ 82NTG15

the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{Ca n2,n3, ... 7nO(STR1702)71}7 {Ca n2,n3, ... 7nO(STR1,U2)}a

{C7 N3, N4,y ... 7nO(STR1’U2)}a ey {C, no, Ny, ... anO(STRl,UZ)}'

For every neutrosophic vertices n and n’ in V'\ 'S, there’s at least one neutrosophic
vertex in S such that joint-resolves n and n’, then the set of neutrosophic vertices,
S is either of

{C, N2, N3y ..., no(STle)—l}a {07 N2, N3y ..., no(STRl,az)}a

{e,n3,n4, . .. 7771(9(STR1,02)}, e ng,ng, . anO(STRL(,Z)},

is called joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by

3
jn(STRl,Uz) = On(STRLoz) - max{z Ui(x)}mev and x isn’t center.-
=1
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Thus
3
jn(STRl,Ug) = On(STRl,Ug) - max{z Ui(x)}ZEV and z isn’t center.-
i=1

Proposition 2.6.15. Let NTG : (V,E, o, 1) be a star-neutrosophic graph with
center c¢. Then there are O(STR1,4,) — 1 joint-resolving sets.

Proposition 2.6.16. Let NTG : (V, E,o0,u) be a star-neutrosophic graph with
center c. Then there are O(STR1 ,) joint-resolving set corresponded to joint-
resolving number.

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

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

(i) one vertex only resolves one vertex in S, then it only resolves in S, its
neighbors thus it implies the vertex joint-resolves in .S, is different from a
vertex resolves vertices in S, in the setting of star, by any resolving set
has no center as if any joint-resolving set has to has center to hold the
property from additional condition joint-resolving since if we don’t have
center, then there’s no edge amid any given vertices in any sets;

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

{nh n2,n3, n4}'7 {nla n2, N3, n5}a {nh n3,ng, 7’7,5},

{n17 n2, Ny, nS}'
For given two vertices n and n', if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.|
like either of

{n17n27n37n4}’ {nl’ N2, N3, n5}7 {n17n37n47n5}7

{n17n27n47n5}'

For every neutrosophic vertices n and n’ in V' \ S, there’s at least one
neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S is either of

{n17n27n37n4}7 {nla ng,n3, 7'L5}, {77,1777,3777,4777,5},
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(iv)

{TLl,TLQ,TL4,TL5},

is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum cardinality between all joint-
resolving sets is called joint-resolving number and it’s denoted by

j(STRl,(m) = O(STRLUQ) —1= 4;

there are five joint-resolving sets

{nlan23n3an4}7 {77/1,77/2,77/3,77/5}, {711,713,714,715},
{nla no2, Ny, n5}7 {n17n27n37n47n5}

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

there are five joint-resolving sets

{n1,na, n3,na}, {n1,na, n3, ns}, {n1, n3, na, ns k,
{nlan23n4an5}7 {nlanZ,n3,n4an5}

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

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

{nla n2,n3, n4}7 {n17 n2,n3, n5}) {nla ng,ng, n5}7
{n1,na,n4,m5}.
For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{nla nz2,ns, n4}7 {'I’Ll, n2,ns, n5}v {nla n3,nq, n5}7
{n1,n2,n4,n5}.
For every neutrosophic vertices n and n’ in V' \ S, there’s at least one

neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S' is either of

{nh no, N3, TL4}, {n17n27n37n5}5 {nlan3an4an5}7
{n17n27n47n5}

is called joint-resolving set where for every two vertices in S, there’s a
path in S amid them. The minimum neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

3
Jn(STR1 ,) = On(STR10,) — Y 0i(na) =5.8.

i=1

S is {n1,ng, ng,ns} corresponded to neutrosophic joint-resolving number.
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n2(0.4,0.2, 0.8) n3(0.5,0.2, 0.8)

(0.4,0.2,0.3)

(0.5,0.2,0.3)

(0.7,0.8,0.1)
@

14(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 2.16: A Neutrosophic Graph in the Viewpoint of its joint-resolving

number and its neutrosophic joint-resolving number. \ 82NTG16

Proposition 2.6.18. Let NTG : (V, E, o, 1) be a complete-bipartite-neutrosophic
graph which isn’t star-neutrosophic graph which means |V1|,|Va| > 2. Then

3
In (CMCz:rl,oz) = On(CMCgl,UQ)*maX{Z(Ui (m)+0—l (y))}x and y are in different parts.-
i=1
Proof. Suppose CMCy, o, : (V,E,0,u) is a complete-bipartite-neutrosophic
graph. Every vertex in a part and another vertex in opposite part is joint-
resolved by any given vertex. Thus minimum cardinality implies excluding
two vertices from different part. Consider same parity of indexes implies same
part for the corresponded vertices. All joint-resolving sets corresponded to
joint-resolving number are

{xla T2, T5,TEy - - - 7$O(CMCC,1,,,2)}a {xlax4a T5,T6y - - - 7xO(CMC51702)}a

{{L’Q, XT3, T5,TGy - - - 7$O(CMC61702)}7 {'T37 T4,T5,T6y - - - 7',17(9(CMC(,1,,,2)}’ e
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and
n' where d is the minimum number of edges amid all paths from the vertex and

the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{#1, 22,75, 76, ..., TO(CMC,, 0y) 1 121, T4, T5, T6, - -+, TOCMC,, ) )

{1’2, L3,L5,L6;- - 71‘0(01\/[001,02)}’ {933,1'4, T5,26, - - - 7$O(CMC(71702)}’ s

For every neutrosophic vertices n and n’ in V'\ S, there’s at least one neutrosophic
vertex in S such that joint-resolves n and n’, then the set of neutrosophic vertices,
S is either of

{xla T2, T5,TEy - - - 7$O(CMCUI7U2)}a {3}1,.'174, T5,T6y - - - 7xO(CMCGIYC,2)}7
{z2, 23, 75, 76, . . - ,CCO(CMC%Q)}, {z3, 24,75, 76, . ... 7$O(0M001,02)}, S
is called joint-resolving set where for every two vertices in S, there’s a path in S

amid them. The minimum cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by

3
TIn (CMC(H,UZ) = On(CMCo'17O'2)_ma‘X{Z(O-i (x)“‘Ui (y))}w and y are in different parts.-

i=1
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Thus

3
jn(CMcdl,ag) = On(OMcal,og)*maX{Z(Ui ($)+0—1 (y))}m and y are in different

i=1
|

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 2.6.19. There is one section for clarifications. In Figure (2.17)),
a complete-bipartite-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

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

(#4) one vertex only resolves two vertices, then it only resolves its two neighbors
thus it implies the vertex joint-resolves is as same as vertex resolves vertices
in the setting of bipartite, by S has two members from different parts
implies one edge amid them,;

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

{nlv 77‘2}7 {nlv n3}a {n27 714},

{n3a ’fl4}.
For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{Tll,’/lg}, {n17n3}v {nQ’n4}v
{ng,nq}.

For every neutrosophic vertices n and n’ in V' \ S, there’s at least one
neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S' is either of

{711,712}, {n17n3}a {’IlQ,’Il4},

{n3an4}7

is called joint-resolving set where for every two vertices in .S, there’s a path
in S amid them. The minimum cardinality between all joint-resolving
sets is called joint-resolving number and it’s denoted by

T(CMCy, 4,) = O(CMCy, 4,) — 2 =2
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(iv)

there are nine joint-resolving sets

{n1,n2}, {n1,ne,n3}, {n1,na,nz, na},
{n1,ns}, {n1,n3,n4}, {n2,na},,
{n2,na,n1}, {n2,na,n3}, {nz,na}
as if it’s possible to have one of them as a set corresponded to neutrosophic

joint-resolving number so as neutrosophic cardinality is characteristic;

there are nine joint-resolving sets

{n1,n2}, {n1,n2,n3}, {n1,n2,n3, 14},

{711,7"&3}, {nl,ng,m;}, {71277”&4}”

{n2,n4,n1}, {n2,n4,n3}, {nz,na}
as if there’s one joint-resolving set corresponded to neutrosophic joint-
resolving number so as neutrosophic cardinality is the determiner;

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

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

{n37 n4}'
For given two vertices n and n', if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

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

{n37 n4}'
For every neutrosophic vertices n and n’ in V'\ S, there’s at least one

neutrosophic vertex in .S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S is either of

{n17n2}7 {nla n3}’ {n27n4}7
{ns,na}

is called joint-resolving set where for every two vertices in S, there’s a
path in S amid them. The minimum neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

3
Tn(CMCy, 5,) = On(CMCy, 4,) = Y (04(n1) + 04(n3)) = 2.4.

i=1

S is {n2,n4} corresponded to neutrosophic joint-resolving number.

Proposition 2.6.20. Let NTG : (V, E, 0, 1) be a complete-t-partite-neutrosophic
graph where t > 3. Then
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3
maX{Z(Ui(-rl) + ...+ O-i(-rt))}wl,.“,wt are in different parts.-
i=1
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1n2(0.4,0.2, 0.8) n5(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 2.17: A Neutrosophic Graph in the Viewpoint of its joint-resolving
number and its neutrosophic joint-resolving number.

Proof. Suppose CMCy, 5y,....0, : (V.E,o,pu) is a complete-t-partite-
neutrosophic graph. Every vertex in a part and another vertex in opposite part
is joint-resolved by any given vertex. Thus minimum cardinality implies exclud-
ing t vertices from ¢t different parts. Consider indexes implies different part for
the corresponded vertices which are one, two, three, and four means they’re in
different parts so as the deletions of them are possible from joint-resolving sets
corresponded to joint-resolving number. All joint-resolving sets corresponded
to joint-resolving number are

{x1,~r27xt+1,$t+2, sy xO(CMC'glyaz)}v {1‘17 Tty Tt41, Tt425 - - 7$O(CMCUI,02)}a
{z2, T4, T, Teg2, - -y $O(CMC,,1‘(,2)}7 {3, 24, Te43, Tey2, . .. ,wo(CMcalm)}a s

For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and
n’ where d is the minimum number of edges amid all paths from the vertex and
the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{z1, 22, Te41, Tey2, .. TO(CMO,, 0y

{z2, T, T, Tego, -y LOCMCo, 0y

For every neutrosophic vertices n and n’ in V'\ S, there’s at least one neutrosophic

vertex in S such that joint-resolves n and n’, then the set of neutrosophic vertices,
S is either of

{1, 00, 2441, 042, . ., mO(CMCUI,Uz)}v {@1, 24, 241, Tega, - - ,ZEO(CMCOI,(,Q)},

{xZaxt7xt+17xt+2a ey xO(CMCUIYGQ)}7 {$3, TgyTt43, Ttt-2y - 7mO(CMCUI,02)}a cee

is called joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by

jn(CMOtfl,Uz,"'Jt) = OH(CMOUhUz,"',O't) -

3
maX{Z(Uz’(l‘l) + ...+ Ui(mt))}:vl,...,a;t are in different parts.-
=1
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)}7 {z1, 2 T, Tegos - - ,ZEO(CMCOI,(,Q)},
)}7 {23, T4, Teys, Doy, . - ,fUO(CMCUl,Q)}, RN
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Thus

jn(CMCUI7U2;'”>O't) = On(CMCUl,Uzw”,Ut) -
3
maX{Z(Ui(x1> +...+ Ui(mt))}xl,.“,xt are in different parts.-
i=1

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

sense

about new notions. A complete-t-partite-neutrosophic graph is related to

previous result and it’s studied to apply the definitions on it, too.

Example 2.6.21. There is one section for clarifications. In Figure (2.18), a
complete-t-partite-neutrosophic graph is illustrated. Some points are represented
in follow-up items as follows.

(4)

(i)

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

one vertex only resolves two vertices, then it only resolves its two neighbors
thus it implies the vertex joint-resolves is as same as vertex resolves vertices
in the setting of t-partite, by S has ¢ members from different parts implies
one edge amid them;

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

{nla na, n3}> {nla na, 715}, {nh ns, n5}7

{n47 naz, Tlg}, {n4’ na, TL5}, {n47 ns, TL5}.
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{nlv na2, Tbg}, {nla naz, TL5}, {nlv ns, n5}7

{na,na,na}, {na,n2,ns}, {na,n3,ns}.
For every neutrosophic vertices n and n’ in V' \ S, there’s at least one
neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S is either of

{n1,n2,n3}, {n1,n2,n5}, {n1,n3,ns},

{714, na2, n3}7 {n47 naz, n5}’ {7147 ns, TL5},
is called joint-resolving set where for every two vertices in S, there’s a path

in S amid them. The minimum cardinality between all joint-resolving
sets is called joint-resolving number and it’s denoted by

T(CMCly gy 0)) = O(CMCly, gy ) — 2 = 3;
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(iv)

(v)

there are thirteen joint-resolving sets

{ni1,n2,n3}, {n1,ne,n3,na}, {n1,ne,n3, ns},
{nl, N2, N3, Ny, n5}, {7117”27”5}, {nl,n2,n4,n5}7
{n1,n3,n5}, {n1,n3,n5, 74}, {14, 02,13},
{714,712,713,715}, {n4,n2,n5}, {714,712,715,711}7
{714,"3,”5}

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

there are thirteen joint-resolving sets

{n1,n2,n3},{n1,n2,n3,n4}, {n1,n2, 13,15},
{ni,n9,n3,n4,n5}, {n1,n2,n5}, {n1,n2,n4,ns},
{ni,n3,ns},{n1,ns, ns,na}, {ng, no,ns},
{na,n2,m3,n5}, {na, n2,ns}, {na, na, ns, 01},
{n4,n3,n5}

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

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

{nla n2, n3}7 {n17 n2, n5}v {nla ns, n5}7

{na,n2,n3}, {n4,na, s}, {na, n3, ns}.
For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{n17n27n3}7 {nlvn27n5}; {711,713,715},
{714,712,713}, {n47n27n5}5 {77’4’77’3’77’5}'

For every neutrosophic vertices n and n’ in V '\ S, there’s at least one
neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S is either of

{n1,n2,n3}, {n1,n2,n5}, {n1,n3,n5},

{714, na, n3}7 {n47 na, n5}v {Tl4, ns, TL5}
is called joint-resolving set where for every two vertices in S, there’s a

path in S amid them. The minimum neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

3
I(CMCo, ... 0,) = On(CMCloy .. o) = D _(0i(n1) +05(n3)) = 3.8.

i=1

S is {n2,n4} corresponded to neutrosophic joint-resolving number.
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n2(0.4,0.2,0.8)  15(0.4,0.2,0.8

0o 00 n5(0.5,0.2, 0.8)
(0.4.0.2.0.3)

(0.3.0.2.0.3)

(0.4,0.2,0.3) ©3.02,03

(0.5,0.2,0.3)
m(0.7,09,0.3) " (0.3,0.2,0.3)

14(0.3,0.4,0.3)

Figure 2.18: A Neutrosophic Graph in the Viewpoint of its joint-resolving
number and its neutrosophic joint-resolving number.

Proposition 2.6.22. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then

jn(WHLl,crz) = OH(WHLLGQ) -

3
maX{Z(Ui (C) + 0 ('T) + Uz(y))}x and y are consecutive vertices and c is center.-
1=1

Proof. Suppose WHL 4, : (V,E, 0, 1) is a wheel-neutrosophic graph. The
argument is elementary. All vertices of a cycle join to one vertex, ¢. For every
vertices, the minimum number of edges amid them is either one or two because of
center and the notion of neighbors. Let n; is the center and consecutive indexes
imply consecutive vertices. Also, consider ny and now g Ly ,,) are consecutive
vertices without loss of generality. All joint-resolving sets corresponded to
joint-resolving number are

{n2,n3, . M1, M} S|=O(WHL, 4y)—3
{nz,na, . i1, nt}|S\:O(WHL1702)737
{714, N5y ..y Nt—1, nt}|S\:O(WHL1,,,2)73a
{NOWHL, ) P25 -+ s N1, M | S|=O(WH Ly ) —3-

For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-resolves n and
n’ where d is the minimum number of edges amid all paths from the vertex and
the another vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.] like either of

{nQa ng,...,Nt—1, nt}|S\:O(WHL1,,,2)—37
{n3,n4,... ,nt—l,Tlt}|S\=0(WHL1,02)—3a
{na,ns, ... 1, et s120(WHL, )35
{nO(WHLLQ)v ng,...,N¢—1, nt}|5|:0(WHL1,02)—3o

114

82NTG18




2.6. Setting of neutrosophic joint-resolving number

For every neutrosophic vertices n and n’ in V'\ S, there’s at least one neutrosophic
vertex in S such that joint-resolves n and n’, then the set of neutrosophic vertices,
S is either of

{n2,n3,....,m—1,nt}s120(WHL, ,,)-35
{na,na, ..., 1,0t} 512 0(WHL, ,,) 35
{714, N5, ..oy N—1, nt}|s|:o(WHL1,(,2)—3a
{”O(WHLLQ% ng,...,Nt—1, nt}|S|:O(WHL1,02)—3

is called joint-resolving set where for every two vertices in S, there’s a path in S
amid them. The minimum cardinality between all joint-resolving sets is called
joint-resolving number and it’s denoted by

InWHLy 5,) = Op,(WHL4 ,) —
3
maX{Z(Ui (C) + 0 (I) + U?(y))}ac and y are consecutive vertices and ¢ is center.-
1=1

Thus
jn(WHLL(m) = O'IL(WHL17U2) -

3
maX{Z(Ui (C) + g; (.’13) + Uz(y))}z and y are consecutive vertices and ¢ is center.-
i=1

Proposition 2.6.23. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then there are (O(WHL; ,,) — 3)! x 8 joint-resolving sets.

Proposition 2.6.24. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph.
Then there are (O(WHLy »,) — 3)! joint-resolving set corresponded to joint-
resolving number.

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

Example 2.6.25. There is one section for clarifications. In Figure (2.19)), a
wheel-neutrosophic graph is illustrated. Some points are represented in follow-
up items as follows.

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

(i) one vertex resolves some vertices, as if it doesn’t resolve its neighbors
thus it implies the vertex joint-resolves is different from vertex resolves
vertices in the setting of wheel, by S has more than one member and two
vertices have two edges amid them in the cycle of wheel resolve the latter
vertices out of S since minimum number of edges amid two given vertices
are either one or two implying the different visions has to be applied;
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(iid)

(iv)

(v)
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all joint-resolving sets corresponded to joint-resolving number are

{n2,ns}, {ns, na}, {na,ns},

{ns,na}t.
For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices

[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{n2,n3}, {n3, na}, {n4, ns},
{ns,nat.
For every neutrosophic vertices n and n’ in V' \ S, there’s at least one

neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S is either of

{na,n3}, {ns,na}, {na,ns},
{77,5, n2}7
is called joint-resolving set where for every two vertices in S, there’s a path

in S amid them. The minimum cardinality between all joint-resolving
sets is called joint-resolving number and it’s denoted by

JWHLy 4,) =OWHL,,) —3=2;
there are nineteen joint-resolving sets

{n2,n3}, {n2,n3,n1}, {n2,n3,n4},
{n2,n3,n5}, {Tl2, ns,ni, n4}, {n2,n37n17n5},
{712,713,7"&4,7”&5}, {nz, ns3,ni, ng, n5}, {71377”&4},
{ns,n4,n1}, {n3, na,ns}, {n3, na,n1,ns},
{na,ns}, {na,n5,n1}, {n4,n5,n2},
{n4,ns,n1,n2},{ns,na}, {ns,na,n1},

{n57n27n4}

as if it’s possible to have one of them

{n4,ns}

as a set corresponded to neutrosophic joint-resolving number so as
neutrosophic cardinality is characteristic;

there are nineteen joint-resolving sets

{n27n3}7 {nQ; ns, nl}a {n27n37n4}7
{na,n3,n5}, {n2, nz,n1,na}, {n2, n3, 1,15},
{n27n37n47n5}7 {nQ; n3,ni, N4, ’I’L5}, {n37n4}7

{n37n47n1}7 {7'L3, Ny, 7'L5}, {n37n47n17n5}7



2.7. Applications in Time Table and Scheduling

{TL4,TL5}, {TL4,TL5,TL1}, {n4an5an2}7
{n4a N5, N, n2}7 {n57n2}3 {n5an2an1}7

{n5,n2,n4}

as if there’s one joint-resolving set

{n4, ns}

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

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

{n2’n3}7 {n37n4}, {n4’n5}7
{ns,na}t.

For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves
n and n’ where d is the minimum number of edges amid all paths from
the vertex and the another vertex. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic vertex.]
like either of

{n2,ns}, {ns, nat, {n4,ns},
{ns,na}t.
For every neutrosophic vertices n and n’ in V' \ S, there’s at least one

neutrosophic vertex in S such that joint-resolves n and n’, then the set of
neutrosophic vertices, S' is either of

{nQa TL3}, {n37n4}a {n4a n5}7

{’I’Ls,’ng},

is called joint-resolving set where for every two vertices in S, there’s a
path in S amid them. The minimum neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

3
In(WHL 5,) = On(WHLy 5,) = Y _(0i(n1) + 04(n2) + 0i(ns))
=1

3
Z oi(ng) + oi(ns)) = 2.4.

2.7 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
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ns(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)

(0.4.0.2,0.3)

n(0.1,0.2, 0.8)

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

11(0.7,0.9,0.3)

(0.4,0.2,0.3)

Y 3 3]
(0.3,0.2,0.3)

ns (0.4, 0.2, 0.8)

Figure 2.19: A Neutrosophic Graph in the Viewpoint of its joint-resolving
number and its neutrosophic joint-resolving number.

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 (2.1]), clarifies about the
assigned numbers to these situations.

Table 2.1: Scheduling concerns its Subjects and its Connections as a neutrosophic
graph in a Model.

Sections of NTG ny Ng- - ns
Values (0.7,0.9,0.3) (0.4,0.2,0.8)--- (0.4,0.2,0.8)

Connections of NTG | Ey Ey--- FEg
Values (0.4,0.2,0.3) (0.5,0.2,0.3)--- (0.3,0.2,0.3)
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2.8. Case 1: Complete-t-partite Model alongside its joint-resolving number
and its neutrosophic joint-resolving number

2(0.4,0.2,0.8)  15(0.4,0.2,0.8) , _
2l -' e n3(0.5,0.2,0.8)

(0.4,0.2,0.3)

(0.3,0.2,0.3)

(0.5,0.2,0.3)
0(0.7.0.9.0.3) " (0.3,0.2,0.3)

n4(0.3,0.4,0.3)

Figure 2.20: A Neutrosophic Graph in the Viewpoint of its joint-resolving

number and its neutrosophic joint-resolving number \ 82NTG20

2.8 Case 1: Complete-t-partite Model alongside its
joint-resolving number and its neutrosophic
joint-resolving number

Step 4. (Solution) The neutrosophic graph alongside its joint-resolving number
and its neutrosophic joint-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 joint-resolving number and its
neutrosophic joint-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
(2.20). This model is strong and even more it’s quasi-complete. And the
study proposes using specific number which is called its joint-resolving
number and its neutrosophic joint-resolving number. There are also some
analyses on other numbers in the way that, the clarification is gained
about being special number or not. Also, in the last part, there is one
neutrosophic number to assign to this model and situation to compare
them with same situations to get more precise. Consider Figure .
In Figure , an 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;

(ii) one vertex only resolves two vertices, then it only resolves its two
neighbors thus it implies the vertex joint-resolves is as same as vertex
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resolves vertices in the setting of t-partite, by S has ¢ members from
different parts implies one edge amid them;

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

{nla na, Tlg}, {711, naz, 715}, {n17 ns, Tl5},

{n47 na, n‘3}a {n4a na, n5}7 {n47 ns, n’5}'
For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-
resolves n and n’ where d is the minimum number of edges amid
all paths from the vertex and the another vertex. Let S be a set of

neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of

{nla na, Tlg}, {711, na, 715}, {n17 ns, Tl5},
{n47 na, n‘3}a {n4a na, n5}7 {n47 ns, n’5}'
For every neutrosophic vertices n and n’ in V'\ S, there’s at least

one neutrosophic vertex in S such that joint-resolves n and n/, then
the set of neutrosophic vertices, S is either of

{n17 na, n3}7 {nla na, n5}7 {n1) ns, n5}7
{n4,na, n3}, {n4,n2,n5}, {n4,n3,n5},
is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted
by
TJ(CMCq, 6y, 0,) = O(CMCys, 0y, 0,) =2 =3;

(iv) there are thirteen joint-resolving sets

{n1,n2,n3}, {n1,n2,n3,n4}, {n1,n2,n3, 05},
{n1,na,ng,ng,ns}t, {n1,n2,ns5}, {n1, na,ng,ns},
{n1,n3,ns},{n1,ns,ns,na}, {ng, no,n3},
{na,n2,n3,n5}, {na,n2,n5}, {n4, n2, ns, 1},
{n4,n3,n5}

as if it’s possible to have one of them as a set corresponded to

neutrosophic joint-resolving number so as neutrosophic cardinality
is characteristic;

(v) there are thirteen joint-resolving sets

{n1,n2,n3},{n1,n2,n3,n4}, {n1,n2,n3,n5},
{n1,n2,n3,n4,n5},{n1,n92,n5}, {n1,n2,n4,n5},
{ni,n3,ns},{n1,ns,ns,n4}, {ng, no, n3},
{na,n2,n3,n5}, {na,n2,ns}, {n4,na,ns,n1},
{n4,n3,n5}

as if there’s one joint-resolving set corresponded to neutrosophic joint-
resolving number so as neutrosophic cardinality is the determiner;
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2.9. Case 2: Complete Model alongside its Neutrosophic Graph in the
Viewpoint of its joint-resolving number and its neutrosophic joint-resolving
number

SE— R 1

{TL17TL27TL3}, {nla naz, n5}’ {TL17TL37’I’L5},

{n4,n2,n3}, {n4, na, n5}, {n4,n3,n5}.

For given two vertices n and n’, if d(s,n) # d(s,n’), then s joint-
resolves n and n’ where d is the minimum number of edges amid
all paths from the vertex and the another vertex. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.] like either of

{n17n27n3}7 {nla naz, n5}7 {n17n37n5}7

{n4,n2,n3}, {n4, na, n5}, {7147”37”5}-

For every neutrosophic vertices n and n’ in V' \ S, there’s at least
one neutrosophic vertex in S such that joint-resolves n and n/, then
the set of neutrosophic vertices, S is either of

{n17n27n3}a {nla na, TL5}, {n17n37n5}7

{n47n27n3}7 {n41 na, n5}7 {n47n37n5}

is called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum neutrosophic cardinality
between all joint-resolving sets is called joint-resolving number and
it’s denoted by

3
Tn(CMCy, gy 0) = On(CMCl, gy o) = _(0i(n1)+03i(n3)) = 3.8.

i=1

S is {n2,n4} corresponded to neutrosophic joint-resolving number.

2.9 Case 2: Complete Model alongside its
Neutrosophic Graph in the Viewpoint of its
joint-resolving number and its neutrosophic
joint-resolving number

Step 4. (Solution) The neutrosophic graph alongside its joint-resolving number
and its neutrosophic joint-resolving number as model, propose to use
specific number. Every subject has connection with every given subject
in deemed way. Thus the connection applied as possible and the model
demonstrates full connections as possible between parts but with different
view where symmetry amid vertices and edges are the matters. Using the
notion of strong on the connection amid subjects, causes the importance of
subject goes in the highest level such that the value amid two consecutive
subjects, is determined by those subjects. If the configuration is complete
multipartite, the number is different. Also, it holds for other types
such that star, wheel, path, and cycle. The collection of situations is
another application of its joint-resolving number and its neutrosophic
joint-resolving number when the notion of family is applied in the way that
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15(0.3,0.9,0.8)  (0.3,0.3,0.2)  n3(0.9,0.3,0.2)

(0.3, 0.8, 0.2)

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

(0.3,0.2,0.1)

1,(0.6,0.8,0.2) (0.6,0.2,0.1) n4(0.6,0.2,0.1)

Figure 2.21: A Neutrosophic Graph in the Viewpoint of its joint-resolving
number and its neutrosophic joint-resolving number

122

all members of family are from same classes of neutrosophic graphs. As
follows, there are four subjects which are represented in the formation of
one model as Figure . This model is neutrosophic strong as individual
and even more it’s complete. And the study proposes using specific
number which is called its joint-resolving number and its neutrosophic
joint-resolving number for this model. There are also some analyses on
other numbers in the way that, the clarification is gained about being
special number or not. Also, in the last part, there is one neutrosophic
number to assign to these models as individual. A model as a collection
of situations to compare them with another model as a collection of
situations to get more precise. Consider Figure . There is one
section for clarifications.

(1) For given two neutrosophic vertices, s and s, there’s an edge between
them;

(13) Every given two vertices are twin since for all given two vertices,
every of them has one edge from every given vertex thus minimum
number of edges amid all paths from a vertex to another vertex is
forever one;

(#i7) all joint-resolving sets corresponded to joint-resolving number are
{n1,n9,n3},{n1,n2,n4}, and {ny,ns,ny}. For given two vertices n
and n', if d(s,n) # d(s,n’), then s joint-resolves n and n’ where d
is the minimum number of edges amid all paths from the vertex
and the another vertex. Let S be a set of neutrosophic vertices
[a vertex alongside triple pair of its values is called neutrosophic
vertex.| like either of {ni,na,ns}, {ni,ne,na}, and {ny,n3, ng}. If
for every neutrosophic vertices n and n’ in V' \ S, there’s at least
one neutrosophic vertex s in S such that s joint-resolves n and n’,
then the set of neutrosophic vertices, S is either of {ny,ns,ns},
{n1,na2,n4}, and {ny,ngz,na} is called joint-resolving set where for
every two vertices in S, there’s a path in .S amid them. The minimum
cardinality between all joint-resolving sets is called joint-resolving
number and it’s denoted by J(CMT,) = 3;

(iv) there are four joint-resolving sets {ni,no,ns}, {ni,n2,n4},
{n1,n3,n4}, and {ni,n9,n3,ng} as if it’s possible to have one
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2.10. Open Problems

of them as a set corresponded to neutrosophic joint-resolving number
so as neutrosophic cardinality is characteristic;

(v) there are three joint-resolving sets {ni,ns,ns}, {ni,ne,ns}, and
{n1,n3,n4} corresponded to joint-resolving number as if there’s
one joint-resolving set corresponded to neutrosophic joint-resolving
number so as neutrosophic cardinality is the determiner;

(vi) all joint-resolving sets corresponded to neutrosophic joint-resolving
number are {ny, ng,n4}. For given two vertices n and n', if d(s,n) #
d(s,n’), then s joint-resolves n and n’ where d is the minimum
number of edges amid all paths from the vertex and the another
vertex. Let S be a set of neutrosophic vertices [a vertex alongside
triple pair of its values is called neutrosophic vertex.| like either of
{n1,na2,n3}, {n1,n2,n4}, and {ny,ng,na}. If for every neutrosophic
vertices n and n’ in V'\ S, there’s at least one neutrosophic vertex s
in S such that s joint-resolves n and n’, then the set of neutrosophic
vertices, S is either of {ni,na,ns}, {n1,ne,na}, and {n1,n3,ny} is
called joint-resolving set where for every two vertices in S, there’s
a path in S amid them. The minimum neutrosophic cardinality
between all joint-resolving sets is called neutrosophic joint-resolving
number and it’s denoted by J,(CMT,) = 3.9.

2.10 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 joint-resolving number and its neutrosophic joint-resolving
number are defined in neutrosophic graphs. Thus,

Question 2.10.1. Is it possible to use other types of its joint-resolving number
and its neutrosophic joint-resolving number?

Question 2.10.2. Are existed some connections amid different types of its joint-
resolving number and its neutrosophic joint-resolving number in neutrosophic
graphs?

Question 2.10.3. s it possible to construct some classes of neutrosophic graphs
which have “nice” behavior?

Question 2.10.4. Which mathematical notions do make an independent study
to apply these types in neutrosophic graphs?

Problem 2.10.5. Which parameters are related to this parameter?

Problem 2.10.6. Which approaches do work to construct applications to create
independent study?

Problem 2.10.7. Which approaches do work to construct definitions which use
all definitions and the relations amid them instead of separate definitions to
create independent study?
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2.11 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 joint-resolving number and neutro-
sophic joint-resolving number arising from joint-resolved vertices in neutrosophic
graphs assigned to neutrosophic graphs. Minimum number of joint-resolved
vertices, is a number which is representative based on those vertices. Minimum
neutrosophic number of joint-resolved vertices corresponded to joint-resolving
set is called neutrosophic joint-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 which is

Table 2.2: A Brief Overview about Advantages and Limitations of this Study

|

82tbl

Advantages Limitations

2. Neutrosophic Joint-Resolving Number of Model
3. Minimal Joint-Resolving Sets 2. Study on Families

4. Joint-Resolved Vertices amid all Vertices

1. Joint-Resolving Number of Model 1. Connections amid Classes

5. Acting on All Vertices 3. Same Models in Family

called joint-resolving number and neutrosophic joint-resolving number arising
from joint-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 , some limitations and advantages of this study are pointed out.
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