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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 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
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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, 056C22, 05E45

1 Background

Fuzzy set in Ref. [22] by Zadeh (1965), intuitionistic fuzzy sets in Ref. [3] by Atanassov
(1986), a first step to a theory of the intuitionistic fuzzy graphs in Ref. [18] by Shannon
and Atanassov (1994), a unifying field in logics neutrosophy: neutrosophic probability,
set and logic, rehoboth in Ref. [19] by Smarandache (1998), single-valued neutrosophic
sets in Ref. [21] by Wang et al. (2010), single-valued neutrosophic graphs in Ref. [5] by
Broumi et al. (2016), operations on single-valued neutrosophic graphs in Ref. [1] by
Akram and Shahzadi (2017), neutrosophic soft graphs in Ref. [17] by Shah and Hussain
(2016), bounds on the average and minimum attendance in preference-based activity
scheduling in Ref. [2] by Aronshtam and Ilani (2022), investigating the recoverable
robust single machine scheduling problem under interval uncertainty in Ref. [4] by Bold
and Goerigk (2022), truncated metric dimension for finite graphs in Ref. [6] by R.M.
Frongillo et al. (2022), extremal graphs of bipartite graphs of given diameter for two
indices on resistance-distance in Ref. [11] 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. [12] by C. Lu, and Q. Ye (2022), link dimension and exact
construction of graphs from distance vectors in Ref. [13] 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. [14] by S. Mashkaria et al. (2022), vertex and edge metric
dimensions of cacti in Ref. [15] by J. Sedlar, and R. Skrekovski (2022), vertex and edge
metric dimensions of unicyclic graphs in Ref. [16] by J. Sedlar, and R. Skrekovski
(2022), edge metric dimension and mixed metric dimension of planar graph @,, in
Ref. [20] by J. Qu, and N. Cao (2022), dimension and coloring alongside domination in
neutrosophic hypergraphs in Ref. [3] by Henry Garrett (2022), three types of
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neutrosophic alliances based on connectedness and (strong) edges in Ref. [10] by Henry
Garrett (2022), properties of SuperHyperGraph and neutrosophic SuperHyperGraph in
Ref. [9] by Henry Garrett (2022), are studied. Also, some studies and researches about
neutrosophic graphs, are proposed as a book in Ref. [7] by Henry Garrett (2022).

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

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

Question 1.1. Is it possible to use mized versions of ideas concerning “joint-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 neutrosophic graphs, are the cases of study in the setting of individuals. In
both settings, corresponded numbers conclude the discussion. Also, there are some
avenues to extend these notions.

The framework of this study is as follows. In the beginning, I introduce basic
definitions to clarify about preliminaries. In subsection “Preliminaries”, new notions of
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 results are obtained and also,
the results about the basic notions of joint-resolving number and neutrosophic
joint-resolving number arising from joint-resolved vertices 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

)
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subjects and the mentioned models are considered as individual. In section “Open
Problems”, some problems and questions for further studies are proposed. In section
“Conclusion and Closing Remarks”, gentle discussion about results and applications is
featured. In section “Conclusion and Closing Remarks”, a brief overview concerning
advantages and limitations of this study alongside conclusions is formed.

1.2 Preliminaries

In this subsection, basic material which is used in this article, is presented. Also, new
ideas and their clarifications are elicited.

Basic idea is about the model which is used. First definition introduces basic model.

Definition 1.2. (Graph).

G = (V,E) is called a graph if V is a set of objects and F is a subset of V x V' (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 1.3. (Neutrosophic Graph And Its Special Case).

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

p(vivy) < o(v;) Ao(vy).
(i) : o is called neutrosophic vertex set.
: u is called neutrosophic edge set.
: |V is called order of NTG and it’s denoted by O(NTG).

DY ey Zle 0;(v) is called neutrosophic order of NTG and it’s denoted by
On(NTG).

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

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

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

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

(i) : a sequence of consecutive vertices P : xg,21,- - ,To(nT@) is called path where
T;Ti41 € E, 1 =0,1,--- ,O(NTG) —1;

(ii) : strength of path P : x¢, 71, - ,2onTq) 18 /\Z-:O’_” O(NTG)—1 w(xiziv);

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

u>(xo, ) = \/ /\ (%541 )5

P:xg,x1, - ,x¢ 1=0,--- ,t—1

(iv) : a sequence of consecutive vertices P : xg, 1, yTO(NTG), To is called cycle
where z;x;11 € E, i =0,1,--- ,O(NTG) — 1, zonre)To € E and there are two
edges xy and v such that p(zy) = p(uv) = N\i_g ;.. 1 (VVi41);
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(v) : it’s t-partite where V is partitioned to ¢ parts, Vi, V52, -+ | V;* and the edge
xy implies z € V* and y € Vjsj where i # j. If it’s complete, then it’s denoted by
Ky, 0y, 0, Where o is 0 on V" instead V' which mean z ¢ V; induces o;(x) = 0.
Also, |V = sy

(vi) : t-partite is complete bipartite if ¢t = 2, and it’s denoted by Ky, o,;
(vii) : complete bipartite is star if |V4| = 1, and it’s denoted by S1,4,;

(viti) : 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,;

(iz) : it’s complete where Yuv € V, pu(uv) = o(u) A o(v);
(x) : it’s strong where Yuv € E, u(uv) = o(u) A o(v).

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

Definition 1.5. (Neutrosophic Graph And Its Special Case).

NTG = (V,E,o0 = (01,02,03), it = (u1, pi2, 13)) is called a neutrosophic graph if
it’s graph, o; : V — [0,1], and p; : E — [0,1]. We add one condition on it and we use
special case of neutrosophic graph but with same name. The added condition is as
follows, for every v;v; € E,

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

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

Definition 1.6. Let NTG : (V, E, o, 1) be a neutrosophic graph. Then it’s complete
and denoted by CMT, if Vx,y € Vizy € E and p(zy) = o(z) A o(y); a sequence of
consecutive vertices P : wo, %1, - ,TonTq) is called path and it’s denoted by PTH
where x;z;41 € E, i =0,1,--- ,n — 1; a sequence of consecutive vertices

P:xo,21, ,o(NTG), To is called cycle and denoted by CY C where

viwip1 € E, i=0,1,---,n—1, zo(nTe)To € £ and there are two edges xy and uv
such that p(xy) = p(uww) = N\;_g ;... 1 #M(V:0i41); it’s t-partite where V' is
partitioned to ¢ parts, V{**, V52, .-+ | V;® and the edge xzy implies x € V;* and y € Vjsj
where 7 # j. If it’s complete, then it’s denoted by CMTy, ,.... », Where o; is o on V,*
instead V' which mean x ¢ V; induces o;(z) = 0. Also, [V*'| = s;; t-partite is complete
bipartite if t = 2, and it’s denoted by CMT, 5,; complete bipartite is star if

[Vi| =1, and it’s denoted by STR; ,,; 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 1.7. Using notations which is mixed with literatures, are reviewed.
1. NTG = (‘/7 E7 0= (01702703)7 n= (M13M27,u3))7 O(NTG)7 and On(NTG)7
2. CMT,,PTH,CYC,STR,4,,CMT, 5,,CMTy, 5,.... o, and WHL{ ,,.

Definition 1.8. (joint-resolving numbers).
Let NTG : (V,E,o, 1) be a neutrosophic graph. Then

(7) 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
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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);

(#i) for given two vertices n and /', 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 1.9. Let NTG : (V,E,o,u) be a neutrosophic graph and S has one
member. Then a vertex of S resolves if and only if it joint-resolves.

Proposition 1.10. Let NTG : (V, E, o0, u) 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 1.11. In Figure (1), a complete-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 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;

(7i1) all joint-resolving sets corresponded to joint-resolving number are
{n1,n2,n3},{n1,n2,n4}, and {ny,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,ng,ns}, {ni,n2, n4}, and {ny,n3,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 {ny,na, ng}, {n1,n2,n4}, and {ny1,ng,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(NTG) = 3;

(iv) there are four joint-resolving sets {ni,na,ns}, {n1,n2,na}, {n1,ns,ns}, and
{n1,mn2,n3,n4} 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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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

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

(0.3,0.2,0.1)

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

[

Figure 1. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and its
neutrosophic joint-resolving number.

(v) there are three joint-resolving sets {n1,na,ns}, {n1,n2,n4}, and {n1,ns, ny}
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
{n1,mn3,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,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
{n1,n2,n3}, {n1,n2,n4}, and {ny,ng,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,(NTG) = 3.9.

2 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 2.1. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then

J(CMT,) = O(CMT,) — 1.

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

CMT, : (V,E,o,u) is a complete-neutrosophic graph, all vertices are connected to each
other. So there’s one edge between two vertices. All joint-resolving sets corresponded to
joint-resolving number are

{n1,n2,n3, ..., noCMT,)—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
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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, ..., noCMT,)—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

{n1,n2,n3,... anO(CMTU)—%nO(CMTU)—l}
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 2.2. Let NTG : (V,E,o,u) be a complete-neutrosophic graph. Then
joint-resolving number is equal to dominating number.

Proposition 2.3. 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 2.4. 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. In Figure (2), a complete-neutrosophic graph is illustrated. Some points
are represented in follow-up items as follows.

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

(it) 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;

(#i1) all joint-resolving sets corresponded to joint-resolving number are
{n1,mn2,n3}, {n1,n2,n4}, and {ni,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 {ni,na,ns}, {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 {ny,na,ng}, {n1,n2,n4}, and {ny,ng,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;
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

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

(0.3,0.2,0.1)

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

[

Figure 2. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and its
neutrosophic joint-resolving number.

(iv) there are four joint-resolving sets {ni,na,ns}, {n1,n2,na}, {n1,ns,ns}, and
{n1,n2,n3,n4} 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 {n1,na,ns}, {n1,n2,n4}, and {ny,ns, ny}
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
{n1,n3,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,n9,n3},{n1,n2,n4}, and {ny,n3,ns}. If for every neutrosophic vertices n
and ' 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
{n1,n2,n3}, {n1,n2,n4}, and {ny1,ng,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.

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

Proposition 2.6. Let NTG : (V,E,o,pn) be a path-neutrosophic graph. Then
J(PTH) =1.

Proof. Suppose PTH : (V,E,o,u) is a path-neutrosophic graph. Let

ni,n2, - ,noprH) be a path-neutrosophic graph. For given two vertices, = and y,
there’s one path from x to y. All joint-resolving sets corresponded to joint-resolving
number are {n1} and {noprm)}. For given two vertices n; and n;,

d(ny,n) =i # j = d(ny,n;),

d(noprmy,n) =i # j = d(norprm),nj),

then ny and np(prp) joint-resolves n; and nj, 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
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neutrosophic vertices, S is {n1} and {noprm)}, is called joint-resolving set where for
every two vertices in S, there’s a path in S amid them, by Proposition (1.9), 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.

O

Proposition 2.7. Let NTG : (V,E,o,u) be a path-neutrosophic graph. Then there are
2 x O(PTH) — 1 joint-resolving sets.

Proposition 2.8. Let NTG : (V, E,o,u) be a path-neutrosophic graph. Then there are
two joint-resolving sets corresponded to joint-resolving number.

Example 2.9. There are two sections for clarifications.

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

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

(74) 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 (1.9);

(#it) all joint-resolving sets corresponded to joint-resolving number are {n;} 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 {n1} 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,

(iv) there are nine joint-resolving sets

{nl}; {nla n2}7 {n17 na, n3}7

{nh na,Nn3, TL4}, {nS}v {TL5, 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;

(v) there are nine joint-resolving sets

{n1}, {n1, na}, {n1,n2,n3},
{nh na2,n3, TL4}, {nS}v {TL5, TL4},

{n5,n4,n3}, {n5,n4,n3,n2}7 {711,712, ng, nag, 715}’

10/62

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301



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 {n;} 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 {n1} 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 (4), an even-path-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 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 (1.9);

all joint-resolving sets corresponded to joint-resolving number are {n;} and
{ne}. 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} and {ng}. For every neutrosophic vertices n and
n' in V'\ S, there’s only one neutrosophic vertex n; or ng in S such that n;
or ng joint-resolves n and n/, then the set of neutrosophic vertices, S is either
of {n1} 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},{n1,n2}, {n1, n2, na},
{n1,n2,n3,n4}, {n1,n2,n3,n4, 15}, {n6},
{ne,ns}, {ne, n5,na}, {ne, n5,m4, 13},
{ne,n5,n4,n3,n2}, {n1,n2,M3,M4,M5, M6 },
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 {n17n2}) {nla na, n3}7
{nla n2, N3, ’I’L4}, {n17n27n37n47n5}7 {nﬁ}a
{nﬁa n5}7 {n67n5vn4}7 {n63n5an4an3}7

{716, N5, N4, N3, 712}, {ﬂ17ﬂ27”37ﬂ47”57n6},
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n3(0.3,0.2,0.2) (0.3,0.2,0.1) n2(0.9,0.8,0.1)
e

(0.3,0.2,0.2)

n1(0.2,0.5,0.7)

o 10}

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

n3(0.3,0.2,0.2)  (0.2,0.2,0.2) 12(0.2,0.4, 0.5)

—0
(0.3,0.2,0.2)

/ ns(0.9,0.1, 0.9)
(0.2,0.4, 0.5)

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

L

ny(0.8,0.5,0.2)

n:(0.9,0.9, 0.9)
Figure 4. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and its
neutrosophic 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 joint-resolving number are {n;} and
{ne}. 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} and {ng}. For every neutrosophic vertices n and
n' in V' \ S, there’s only one neutrosophic vertex n; or ng in S such that n;
or ng joint-resolves n and n’, then the set of neutrosophic vertices, S is either
of {n1} 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 2.10. Let NTG : (V,E,o,u) be a cycle-neutrosophic graph where
O(CYC) > 3. Then
J(CYC) =2.

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

L1, T2, ", LOCYC)-1,TOCYC) L1
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be a cycle-neutrosophic graph CYC : (V, E, o, 1). 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 $2}7 {1‘23 .Tg}, {1’3, 334}, R
{zoeyey-1,v0cyery h {rocey ey, 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

{I‘l, 56‘2}7 {$2a m3}7 {.’L’g, $4}7 ey
{T/O(CYC)—h xO(CYC)}v {xO(CYC)a r1}.

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

{xlv .’,132}, {an Jfg}, {373, '1:4}7 sy
{zoevey-1, 20y {rocyey, 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(CYC) =2.

Thus
J(CYC) =2.

Proposition 2.11. Let NTG : (V,E, o, u) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are (O(CYC) x (2°(CYE)=2 _ 1)) 41 joint-resolving sets.

Proposition 2.12. Let NTG : (V,E,o,u) 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 2.13. There are two sections for clarifications.

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

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

(74) 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;
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(#4¢) all joint-resolving sets corresponded to joint-resolving number are

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

{n4,n5}, {n5,n6}, {ng,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 {TLQ, TLS}, {n?n n4}7
{na,ns}, {ns,ne}, {ne,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

{nh 712}7 {n27 n3}a {n?n n4}7
{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 J(CYC) = 2;
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(iv) there are ninety-one joint-resolving sets

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

{nl,n2,n5}7 {n1,n2,n6}, {nl,ng,ng,n4}

{n1,n2,n3,n5}, {n1,n2,n3,n6}, {1, 72,74, M5},
{n1,n2,n4,n6}, {n1,n2,n5,n6}, {N1, 12, 13,14, 05},
{n1,n9,n3,n4,n6}, {N1,n2,n3,n5, N6}, {N1, N2, 14, n5, N6},
{n1,n2,n3,n4,15,M6},

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

{71377127”5}7 {m,nz,ne}, {713,712,711,714}

{n3,na,n1,ns}, {ns, na,n1,ng}, {N3, N2, N4, ns },
{ns,n2,n4,n6}, {n3,n2,n5,M6}, {N3, 12, 71,14, M5},
{ns,n2,n1,n4,n6}, {n3, 02,11, 05,06}, {n3, N2, M4, 15, N6 },
{ns,na}, {ns,ng,n1}, {n3, ng,na},

{ng,n4,n5}, {n1,n4,n6}, {TLg,TL4,7’L1,7’L2}

{ns,n4,n1,n5}, {n3,n4,n1,n6}, {3, 14, 12,05},
{ns,n4,m2,n6}, {n3,n4,n5,n6}, {N3, 14,01, 12,05},
{ns3,n4,n1,n9,ne}, {n3, ng,n1,ns, e}, {N3, N4, N2, n5, N6},
{ns,na}, {ns,na,n1}, {ns,n4,n02},

{ns,n4,n3}, {n1,n4,n6}, {n5, 14,01, 12}

{ns,n4,n1,n3}, {ns,n4,n1,n6}, {15, 14, 02,03},
{ns,n4,n2,n6}, {ns,n4,n3,n6}, {N5, 04,11, n92,n3},
{ns,n4,n1, 12,06}, {n5, 4,11, 13,06}, {n5, M4, M2, 13,16 },
{ns,n6}, {ns, 16,01}, {n5, 16, N2},

{n57n67n3}7 {n17n67n4}a {715,716,711,712}

{ns,ng,n1,n3}, {ns, ne,n1,n4}, {N5,n6, N2, N3},

{ns,n6, 12,14}, {n5,n6,n3,n4}, {N5, 16, 71,02, N3},
{ns,n6, 11, 12,14}, {n5, 06,11, 13, 14 }, {05, M6, M2, 113, N4 },
{n1,ne}, {n1,ng,ns}, {n1,ne,na},

{nl,nﬁ,n5}7 {nl,nfs,nz}, {n1’n67n37n4}

{n1,m6,n3,n5}, {n1,n6,n3,n2}, {n1, 16,14, M5},

{n1,m6, 14,12}, {n1,n6,n5,n2}, {N1, 16, 13,04, M5},
{n1,ne,n3,n4,n2}, {N1,n6,n3, n5, N2}, {N1, 16, N4, n5, N2},

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 ninety-one joint-resolving sets

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

{nl,ng,n5}, {TL1,TL2,TL6}, {nl,ng,ng,n4}

{n1,n2,n3,n5}, {n1,n2,n3, 16}, {1, 72,74, M5},
{n1,n2,n4,n6}, {n1,n2,n5,n6}, {N1, 12, 13,14, 05},
{n1,n9,n3,n4,n6}, {N1,n2,n3, 05, N6}, {N1, N2, 14, n5, N6},
{n1,n2,n3,n4,15,n6},

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

{71377127”5}7 {m,nz,ne}, {713,712,711,714}

{n3,na,n1,ns}, {ns, na,n1,ng}, {N3, N2, N4, ns },
{ns,n2,n4,n6}, {n3,n2,n5,M6}, {N3, 12, 11,14, M5},
{ns,n2,n1,n4,n6}, {n3, 02,11, 15,06}, {n3, 2,14, 15, N6 },
{ns,na}, {ns,ng,n1}, {n3, ng,na},

{ng,n4,n5}, {n1,n4,n6}, {TLg,TL4,7’L1,7’L2}

{ns,n4,n1,n5}, {n3,n4,n1,n6}, {n3, 14, 12,05},
{ns,n4,m2,n6}, {n3,n4,n5,n6}, {N3, 14, 01,2, 05},

{ns3, n4,n1,no,ne}, {N3, n4,n1,n5, n6 }, {N3, N4, N2, n5, N6},
{ns,na}, {ns,n4,n1}, {ns, 14,002},

{ns,n4,n3}, {n1,n4, 6}, {n5,n4,n1, 12}

{ns,n4,n1,n3}, {ns,n4,n1,16}, {15, N4, 02,03},
{ns,n4,n2,ng}, {ns,n4,n3,n6}, {N5, 04,11, n92,n3},
{ns,n4,n1, 12,06}, {n5, 4,11, 13,06}, {n5, M4, M2, 13,16 },
{ns,n6}, {ns, 16,01}, {n5,n6, N2},

{n57n67n3}7 {n17n67n4}a {715,716,711,712}

{ns,ng,n1,n3z}, {ns, ne,n1,n4}, {N5,n6,n2,n3},
{ns,n6,n2, 14}, {n5,n6,n3,n4}, {N5, 16, 71,02, N3},
{ns,n6, 11, 12,4}, {n5, 06,11, 13, 14 }, {05, M6, M2, 113, 14 },
{n1,ne}, {n1,ng,ns}, {n1,ne,na},

{nl,nﬁ,n5}7 {nl,nfs,nz}, {Tll,nﬁ,n3,n4}

{n1,m6,n3,n5}, {n1,n6,n3,n2}, {n1, 16,14, M5},

{n1,m6, 14,12}, {n1,n6,n5,n2}, {N1, 16, 13,04, M5},

{711,716,713,714,712}, {n17n67n37n57n2}3 {n17n67n47n57n2}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

{7117712}7 {n27n3}3 {n37n4}7

{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
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either of
{nlan2}7 {n2,n3}7 {7’7/3,7’7/4},
{n47n5}7 {n57n6}; {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

{nlv TL2}7 {n27 TLg}, {TLg, 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 neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

Tn(CYC) = 1.7.

S is {n4,n5} corresponded to neutrosophic joint-resolving number.

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

(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

{nlv n2}7 {n27 n3}a {n37 n4}7

{TL4, n5}7 {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

{nla 712}, {n27 nS}v {77,3, ’ﬂ4},
{n4a n5}7 {n57 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

{nla 7’7/2}, {n2a n3}7 {n3a 7’7/4},
{n47 715}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;
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(iv)

(v)

there are thirty-six joint-resolving sets

{n1,n2}, {n1,na,ns}, {n1,na,nq},
{n1,n2,n5}, {nl,ng,ng,n4}{n1,n2,n3,n5}
{n1,na,n4,n5}, {n3, na}, {n3, n2,n1}, {n3, n2,na},
{n3,na, s}, {n3, n2, n1, naH{nz, na, n1, s},
{ns,na,n4,ns},{ns, na}, {ns, na,n1},
{n3, na,na}, {n3, na, ns}, {ns, na,n1,n2},
{n3,na,n1,ms5}, {n3, na, n2,ns}, {ns, na},
{ns,n4,n1}, {ns,na,na}, {ns,n4,ns},
{ns,n4,n1,n2}{ns,ng, n1,n3}, {ns,n4,n2,n3},
{ns,n1}, {ns,n1,n4}, {ns, 11,12},
{ns,n1,n3}, {ns,n1, 04, n2 H{ns, n1, na, na},
{ns,n1,n2,n3}, {n5, M1, 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;

there are thirty-six joint-resolving sets

{n1,n2}, {n1,na,n3}, {n1,n2,n4},
{nl,nz,ns}, {n17n27ﬂ37ﬂ4}{n17n27n37ﬂ5}
{nl,ng,n4,n5}, {71377”&2}, {n3,n2,n1}, {7137”27”4},
{n3,na, ns}, {n3, n2, n1, nap{ns, na2, n1, s},
{ns,na,n4,ns},{ns, na}, {ns, na,n1},
{ns,n4,na}, {ns,na,ns}, {ns, ng,n1,na},
{n3,na,n1,ms5}, {n3, na, n2, ns}, {ns, na},
{ns,n4, 1}, {ns,n4, 2}, {ns5, 14,3},
{ns,n4,n1,n2}{ns, ng, n1,n3}, {ns,n4,n2,n3},
{ns,n1}, {ns,n1,n4}, {ns,n1,n2},
{ns,n1,n3}, {ns,n1, na, n2 H{ns, n1, na, na},
{ns,n1,n2,n3}, {ns,n1, 14,2, 03},
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}7 {TLQ, n3}a {TL3, 7’L4}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

{711,712}7 {TLQ,TL3}, {77/3,77/4}7

{n4,n5},{n5,n1}.
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13(0.1,0.9,0.9) (0.1,0.5,0.8)

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

(0.2,0.1,0.6)

n1(0.2,0.1, 0.6)
n4(0.2,0.2,0.9)

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

Figure 5. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and its
neutrosophic joint-resolving number.

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)

15(0.5,0.4,0.4)

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

Figure 6. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and its
neutrosophic joint-resolving number.

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 {712, n3}7 {n3a n4}7
{n47 715}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 neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

Tn(CYC) =2.7.

S is {n1,n5} corresponded to neutrosophic joint-resolving number.

Proposition 2.14. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then
J(STR1,5,) = O(STRy 4,) — 1.

Proof. Suppose STR1 4, : (V, E,0, 1) 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

{Ca na, N3, ... anO(STRL(w)—l}v {Ca nz,ng,... 7n(9(STR1,<72)}a

{e,n3,n4, ... ,HO(STRLQ)}, oo {e ng,ng, . nO(S’TRl,Uz)}'
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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

{Ca ng,n3, ... anO(STRl’UQ)fl}a {C, ng,n3, ... anO(STRLUQ)}a

{Cu n3, N4, ... 7n(’)(STR11(,2)}7 sy {07 no, N4y ...y nO(STRL”Q)}'

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

{Ca na, N3, ... anO(STRLUz)—l}a {Ca nz,ng,... 7”(9(STR1702)})

{Ca ns,ng,... anO(STR1,02)}7 ) {Cy nz2,ng, ..., nO(STRl,UQ)}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(STRy5,) — 1.

Thus
J(STR1,4,) = O(STR;y ,5,) — 1.

O

Proposition 2.15. Let NTG : (V, E,o0,u) be a star-neutrosophic graph with center c.
Then there are O(STR1 »,) — 1 joint-resolving sets.

Proposition 2.16. Let NTG : (V,E, o, 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 2.17. There is one section for clarifications. In Figure (7), a
star-neutrosophic graph is illustrated. Some points are represented in follow-up items as
follows.

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

(it) 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 5, 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

{nla n2,Nns, n4}a {n17n27n37n5}7 {nla ns3, N4, n5}a

{nl, n2, Ny, 715}-
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(iv)

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, N3, n4}a {7’7;1, n2,n3, 7’7,5}, {nla ns, N4, TL5},
{nla Nna, 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

{nla n2,ns, Tl4}, {nlv N2, N3, TL5}, {nla n3,ng, n5}7
{nla n2, N4, 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 J(STR1,5,) = O(STR1,5,) — 1 =4;

there are five joint-resolving sets
{nla n2, N3, n4}a {nh n2,ns, n5}7 {nla ns, N4, ’I’L5},
{nla na, N4, n5}7 {nlv n2,n3, N4, 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;

there are five joint-resolving sets

{nla n2,Nn3, n4}a {77,1777,2777,3777,5}, {nla ns3, N4, n5}7
{n1,na, n4, 5}, {n1, na, n3, na, ns}

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, n4}a {n17n27n37n5}7 {nla ns3,ng, n5}7

{nla N2, N4, 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

{n1,n2,n3,n4}, {n1,n2,n3,n5}, {n1,n3, 14,05},
{nlu 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

{nla n2,ns, n4}a {n17n27n37n5}, {nla n3,ng, TL5},

{nla n2,MN4, n5}
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ns(0.4,0.2, 0.8) ns(0.5,0.2,0.8)
L]

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

(0.7,0.8,0.1)
°

1n4(0.9,0.8,0.1)

n:(0.7,0.9,0.3)

(0.3,0.4,0.3)
15(0.3,0.4, 0.3)

Figure 7. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and its
neutrosophic joint-resolving number.

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
JIn(STRy4,) = On(STRy4,) — Y 0i(na) = 5.8.

i=1

S is {n1,n2,n3,ns} corresponded to neutrosophic joint-resolving number.

Proposition 2.18. Let NTG : (V, E,o0,u) be a complete-bipartite-neutrosophic graph
which isn’t star-neutrosophic graph which means |Vi|,|Va| > 2. Then

J(CMCy, ,,) = O(CMCy, ,,) — 2.

Proof. Suppose CMCy, », : (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

{.’If], T2,X5,T6y - - - axO(CMCgl’GQ)}, {xla T4y X5,T6y .-+, xO(CMCglya2)}7

{x27 T3,T5,T6y - - - 7xO(CMC(,1,02)}7 {"Eg, T4y X5,L6y .-+, xO(CMC'Ul’(,z)}v DRI
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, 22,25, %6, ..., TO(OMC,, 0y) }> 121, T4, T5,T6, - - -, TO(CMC,, 1)}
{22, 23,25, s, . ... axO(CMCgl,UZ)}a {3, 24,25, s, - . . amO(CMCal,Q)}v 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

{.131,.132,375,1‘6, e axO(CMCgl’UQ)}7 {1‘1,.134,.1?57316, .. '7xO(CMCULGQ)}7

{$2,$37$57$6, e 7xO(CMC(71,02)}7 {3737*%.471.572767 ey mO(CMCal‘GQ)}7 sy
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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 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(CMCy, »,) = O(CMCy, »,) — 2.

O

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

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

(#i) 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;

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

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

{n37 TL4}~
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 nQ}a {nh TL3}, {nQa n4}a
{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

{nla TLQ}, {nlanS}v {TLQ, TL4},
{ns, 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(CMCy, 5,) =O(CMCy, 5,) —2=2;
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(iv) there are nine joint-resolving sets

{n1,n2}, {n1,n2,n3}, {n1,n2,n3,n4},
{m, Tl3}, {711771377”&4}7 {nz, n4}, ,
{712, Ny, 711}, {ng,m,ng}, {713, n4}

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 nine joint-resolving sets

{n1,n2}, {n1,n2,n3}, {n1,n2,n3,n4},
{m, n3}, {711771377”&4}7 {n2, n4}, ,
{712, Ny, 711}, {ng,n4,n3}, {713, n4}

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,n2}, {n1,ns}, {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}, {na, na},
{713, 714}.
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 nQ}v {nlv nB}’ {nQa TL4},
{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
In(CMCy, 5,) = On(CMCly, 5,) = Y (05(n1) + 04(n3)) = 2.4.
i=1
S is {n2,n4} corresponded to neutrosophic joint-resolving number.

Proposition 2.20. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph
where t > 3. Then

j(CMcol,ag,---,at) = O(CMCO'11U21'“ G’t) —t.

3
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n5(0.4,0.2,0.8) n3(0.5,0.2,0.8)

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

(0.3,0.2,0.3)

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

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

Proof. Suppose CMCy, 5y, 0, : (V, E,0, 1) 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 excluding t 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

{21, 22, X111, Tego, - TOCOMO,, 0y) b {T1: Tty Tet1, Tes2, -, TO(OMC,, ) b

{$275'3t733t+1733t+2, s ,$O(CMC(,1,U2)}, {$3,$4,33t+3733t+2, cees xO(CMCUI,UQ)}v cees
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

{x17x2>mt+17$t+2a s 7xO(CMCgl,G2)}> {$1,$t7$t+17$t+2, ey m(9(CMC,,1,<,2)}7

{22, 24, 2441, Te42, . .., TO(CMO Vb A@s, T4, T3, Tegos CUO(CMC,,I,(,Z‘)L R

01,09

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, Teg1, Ve, - - ,JJO(CMCC,MQ)}, {T1, T, T, Tego, -y xO(CMcgl,GQ)L
{x27xt>xt+17xt+2a e 7xO(CMC(71,02)}7 {$3,$4,$t+37$t+2, ey x(’)(CMC,,11<,2)}7 sy

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(CMCos, 00, 0,) =OCMCo, 5y, .0,) — L.

Thus
J(CMCy, 9, 0,) = O(CMCo, 5y 0,) — L.

O

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
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apply the definitions on it. To make it more clear, next part gives one special case to 580
apply definitions and results on it. Some items are devised to make more sense about s
new notions. A complete-t-partite-neutrosophic graph is related to previous result and  se

it’s studied to apply the definitions on it, too. 583
Example 2.21. There is one section for clarifications. In Figure (9), a 584
complete-t-partite-neutrosophic graph is illustrated. Some points are represented in 585
follow-up items as follows. 586

(i) For given two neutrosophic vertices, n and n’, there is either one path with length  ss
one or one path with length two between them; 588

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

(#i1) all joint-resolving sets corresponded to joint-resolving number are 502

{nla na, n3}7 {nh na, n5}> {nla ns, ’I’L5},

{TL4, na, n3}7 {n47 na, n5}7 {n4a ns, TL5}.
For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves n and n’ s
where d is the minimum number of edges amid all paths from the vertex and the so

another vertex. Let S be a set of neutrosophic vertices [a vertex alongside triple  sos
pair of its values is called neutrosophic vertex.] like either of 596

{nla na, n3}7 {n17n27n5}’ {nla ns, TL5},

{n47 naz, n3}’ {n47n27n5}7 {n47 ns, n5}'

For every neutrosophic vertices n and n’ in V' \ S, there’s at least one 507
neutrosophic vertex in S such that joint-resolves n and n’, then the set of 508
neutrosophic vertices, S is either of 599

{nla na, n3}a {nh na, 7’L5}, {nla ns, n5}a
{TL4, na, TLS}, {n47 na, nS}v {TL4, ns, n5}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, g 0) = O(CMClo, iy ) — 2= 3;

(iv) there are thirteen joint-resolving sets 600

{m, naz, n3}, {71177”&277”&377”&4}, {m, nz,ns, n5},
{n1,na,n3,m4,n5}, {n1, 12,05}, {n1, 02, 14,5},
{n1,n3,ns}, {n1,n3, ns,na}, {n4,n2,n3},
{n4,na,n3,n5}, {na,na,ns}, {n4, no,n5,n1},
{na,n3,ns5}

as if it’s possible to have one of them as a set corresponded to neutrosophic 601
joint-resolving number so as neutrosophic cardinality is characteristic; 602
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(v) there are thirteen joint-resolving sets

{n1,n2,n3}, {n1,n2,n3,n4}, {n1,n2, 13,05},
{n1,n2,n3,n4,n5}, {n1,n92,n5}, {n1,n2,n4,n5},
{n1,n3, 5}, {n1,n3,n5, 14}, {n4, 02,13},
{na,n2,n3,n5}, {na,n2,n5}, {na,n2,n5,n1},
{na,n3,ns}
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,na, 3}, {n1,n2,n5}, {n1,n3,n5},

{n47 na, n3}7 {n47 na, n5}7 {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

{nla na, TL3}, {nlv na, TL5}, {nla ns, TL5},
{na,na2,ns}, {na,n2, ns}, {na, 3, 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

{nla naz, TL3}, {nlv na, TL5}, {nla ns, n5}a
{n4,na, na}, {na,n2,ns}, {na,n3,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 joint-resolving number and it’s denoted by

3
In(CMClq, gy 0) = On(CMCl, g, ... o) = Y _(0i(n1) + 04(n3)) = 3.8,

=1

S is {na,n4} corresponded to neutrosophic joint-resolving number.

Proposition 2.22. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph. Then
JWHL, 4,) =OWHL4,) — 3.

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, 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 nj 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

{n27 ng,...,N¢—1, nt}\S|:O(WHL1,02)—3a
{nz,na,....;ne—1,ne}s1=20(WHL, ,,) -3
{n4,n5, e 7nt—hnt}\s|:o(WHL1,<,2)73,
{”O(WHLl,gz),nz, e 7nt—1;nt}\S\:O(WHLLQ)—?)-
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,(0.4,0.2,0.8) . .
M2 : o n3(0.5,0.2,0.8)

?

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

& (0.5.0.20.3)

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

n4(0.3,0.4,0.3)

Figure 9. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and its
neutrosophic joint-resolving number.

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,....n—1, e} s1=0WHL, ) -3
{ng, N4y...,Mt—1, nt}\S|:O(WHL1,<,2)73,
{na,ns, ... ;1. nehs1—owHL ) -3
{TLO(WHLLQ), ng,...,Nt—1, nt}\S\:O(WHLLQ)fS-

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

{nZa ng,...,Ng—1, nt}|5|:O(WHL17(72)—37
{n37 Ngyeoo s M1, nt}|s|:O(WHL1~52)—37
{na,ns, ... 1, e} s1=20(WHL, )35
{nowHnL, ,,)s 25+ -+ -1, U }|S|=O(WHL, ,,)—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

JWHL ,) = OWHL;4,) — 3.

Thus
JWHL, ,,) =OWHL,,) — 3.
O

Proposition 2.23. Let NTG : (V,E, o0, 1) be a wheel-neutrosophic graph. Then there
are (O(WHL; ,,) — 3)! x 8 joint-resolving sets.

Proposition 2.24. Let NTG : (V,E, o, ) be a wheel-neutrosophic graph. Then there
are (OWHL, ,,) — 3)! joint-resolving set corresponded to joint-resolving 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 2.25. There is one section for clarifications. In Figure (10), a
wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items
as follows.

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

(ii) 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;

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

{TLQ, 713}, {n?n n4}> {’I’L4, ’I’L5},

{ns,na}.
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

{nQ; n3}a {n?n n4}, {TL4, TL5},
{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

{nQ; n3}a {n?n n4}, {TL4, TL5},
{TL5, TLQ},
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,,) =OWHLy,,) —3=2;
(iv) there are nineteen joint-resolving sets

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

{ng,ng, ns}, {na, n3,n1,n4},{n2,nz,n1,ns},
{n2,n3,n4,n5}, {ne,n3,n1,nq4,ns},{ns, na},
{n3,na, 1}, {ns, na, ns}, {3, na,n1,n5},
{na,ns}, {na,ns,n1}, {na, ns, na},
{n4,n5,n1,n2},{ns,na}, {ns,na,n1},

{n5, naz, n4}
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as if it’s possible to have one of them

{714, 715}

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

there are nineteen joint-resolving sets

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

{n2, ns, n5}, {71277”&377”&177”&4}, {n2, ns,ni, n5},
{n2,n3,n4,n5}, {n2,n3, 11, M4, 05}, {n3, 14},
{ns,nqg,n1}, {ns, ng,n5}, {ns, na,n1,ns5},
{n4,ns}, {nq, n5,n1}, {n4,ns, na},
{na,ns,n1,n2}, {ns, na}, {ns,na, n1 },

{715, na, 714}

as if there’s one joint-resolving set

{na,ns}

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

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

{n2,n3}, {ns, na}, {ns,ns},

{ns,na2}.
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}.

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

{nz, Tl3}’ {n37n4}, {Tl47 Tl5}’

{715,712},

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,) = O,(WHL ,,) Ejmn1+mng+mum)
=1

3
Z oi(ng) + oi(ns)) = 2.4.
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n5(0.5,0.2, 0.8)

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

14(0.3,0.4,0.3)
ns(0.4,0.2, 0.8)

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

n1(0.7,0.9,0.3)

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

Figure 10. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and
its neutrosophic joint-resolving number.

3 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 3.1. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then

3
In(CMT,) = O, (CMT,) — max{z oi(2) }zey -

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

CMT, : (V,E, o,pu) is a complete-neutrosophic graph, all vertices are connected to each
other. So there’s one edge between two vertices. All joint-resolving sets corresponded to
joint-resolving number are

{nl,n27n37 cees n(’)(CMTd)—%nO(CMT‘,)—l}y

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, ..., noCMT,)—2: MO(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

{n17 n2, N3, - .-, NOCMT,)—2> NO(CMTC,)—l}
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
TIn(CMT,) = On(CMT,) — max{) _ oi(x)}aev-
=1
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Thus s
TIn(CMT,) = O (CMT,) — max{ ) _ oi(x)}aev-
=1

Proposition 3.2. Let NTG : (V,E, o, u) be a complete-neutrosophic graph. Then
joint-resolving number is equal to dominating number.

Proposition 3.3. 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 3.4. 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 3.5. In Figure (2), a complete-neutrosophic graph is illustrated. Some points
are represented in follow-up items as follows.

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

(it) 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;

(#41) all joint-resolving sets corresponded to joint-resolving number are
{n1,n2,n3}, {n1,n2,n4}, and {n1,ns3,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, na,ns}, {n1,na,ng}, and {ny,ng, ny}. 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 {n1,nq,ns}, {n1,ne,n4}, and {ny,n3,n4} 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 {n1,na,n3}, {n1,n2,na}, {n1,n3,n4}, and
{n1,m2,n3,n4} 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, ns,ns}, {ni,n2,n4}, and {ny,n3,ng}
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;

32/62

682

683

684

685

686

687

688

689

690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724



n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

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

(0.3,0.2,0.1)

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

Figure 11. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and
its neutrosophic joint-resolving number.

(vi) all joint-resolving sets corresponded to neutrosophic joint-resolving number are
{n1,n3,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,n9,n3},{n1,n2,n4}, and {ny,n3,ns}. If for every neutrosophic vertices n
and ' 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
{n1,n2,n3}, {n1,n2,n4}, and {ny1,ng,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.

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

Proposition 3.6. Let NTG : (V,E,o,pn) be a path-neutrosophic graph. Then
3
jn(PTH) = mln{z J’L(:E)}(E is leaf. .
i=1

Proof. Suppose PTH : (V,E, o, u) is a path-neutrosophic graph. Let

ni,n2, -+ ,NoprH) be a path-neutrosophic graph. For given two vertices, z and y,
there’s one path from z to y. All joint-resolving sets corresponded to joint-resolving
number are {n1} and {noprm)}. For given two vertices n; and n;,

d(n1,n) =i# j = d(ny,n;),

d(noprmy,n) =i # j = dnorpray,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
{n1} and {no(prm)}. 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} and {noprm)}, is called joint-resolving set where for
every two vertices in S, there’s a path in S amid them, by Proposition (1.9), and S has
one member. The minimum neutrosophic cardinality between all joint-resolving sets is
called joint-resolving number and it’s denoted by

3
JIn(PTH) = min{» " 0:(2)}s is 1eat.
1=1
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Thus

3
JIn(PTH) = min{> " 0:(2)}s is 1eat.
i=1

O

Proposition 3.7. Let NTG : (V,E, o, u) be a path-neutrosophic graph. Then there are
2 x O(PTH) — 1 joint-resolving sets.

Proposition 3.8. Let NTG : (V, E,o,u) be a path-neutrosophic graph. Then there are
two joint-resolving sets corresponded to joint-resolving number.

Example 3.9. There are two sections for clarifications.

(a) In Figure (12), an odd-path-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(4)
(i)

(i)

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 (1.9);

all joint-resolving sets corresponded to joint-resolving number are {n;} 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 ng joint-resolves n and n’, then the set of neutrosophic vertices, S is either
of {n1} 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}; {nh n2}7 {nh na, n3}a

{n17 n2,ns, n4}a {n5}7 {n57 n4}7

{n5a Ny, n3}7 {nf)a Nn4,N3, n2}7 {nla N2, N3, N4, n5}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;

there are nine joint-resolving sets

{nl}a {nlan2}7 {n1)n27n3}?
{n1,n2,n3,n4}, {ns}, {ns, na},
{TL5,TL4,7L3}, {n57n47n37n2}7 {n17n27n3; Ny, n5}a

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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(vi)

all joint-resolving sets corresponded to joint-resolving number are {n;} 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 n; or ns in S such that ny
or nj joint-resolves n and n/, then the set of neutrosophic vertices, S is either
of {n1} and {ns} is called joint-resolving set where for every two vertices in
S, there’s a path in $ 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 {n;} corresponded to neutrosophic
joint-resolving number.

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

(4)
(i)

(iid)

(iv)

(v)

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 (1.9);

all joint-resolving sets corresponded to joint-resolving number are {n;} and
{ne}. 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 {n1} 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

{nl}v {nlv n2}7 {nla na, n3}7

{nl, no, N3, n4}, {Tlh no, N3, N4, Tl5}, {716},

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

{ne,n5,n4,n3, N2}, {n1,M2,M3,M4,M5, M6 },
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 {n17n2}7 {n17 na, ’I’L3},
{nla ng,ns, n4}7 {n17n27n3,n4,n5}, {nG}v
{ne,ns}, {ne,ns, na}, {ne, ns, na, n3},

{nﬁ, N5, N4, N3, n2}, {”17”27”37”47”57”6};
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n1(0.2,0.5,0.7)

n3(0.3,0.2,0.2) (0.3,0.2,0.1) n2(0.9,0.8,0.1)

e

(0.3,0.2,0.2)

o
ns(0.7,0.4,0.1)

(0.4,0.4,0.1)

o

n4(0.4,0.6,0.2)

Figure 12. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and
its neutrosophic joint-resolving number.

n1(0.6,0.8,0.8)

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)
: n6(0.9,0.1,0.9)

(0.2,0.4, 0.5)
(0.9,0.1,0.9)

L]

na 0.8, 0.5.0.2)

(0.8, 0.5.0.2)

n5(0.9.0.9,0.9)

Figure 13. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and
its neutrosophic joint-resolving number.

(vi)

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 {n;} 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 n; or ng in S such that n;
or ng joint-resolves n and n/, then the set of neutrosophic vertices, S is either
of {n1} 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 3.10. Let NTG : (V, E, o0, 1) be a cycle-neutrosophic graph where
O(CYC) > 3. Then

3
jn(CYC) = min{Z(Gi (:E) + 0; (y))}x and y are consecutive vertices. -

i=1

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

T1,T2, " ,To(CYC)—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 xQ}v {an x3}7 {1’3, fE4}, RN}

{IO(CYC)—lv xO(CYC)}a {CCO(CYC)v 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

{xla .132}7 {xZa .I‘g}, {1’3, 334}, Y
{zoeyey-1,v0cver h {rocy ey, 1}

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

{w1, 22}, {wo, w3}, {23, 74}, ...,

{$O(CYC)71, xO(CYC)}a {Z"O(CYC), 331}

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 (CYC) = mln{Z(Uz (-T) + 0 (y))}a: and y are consecutive vertices. -
i=1

Thus s
Jrn(cyc) = min{Z(ai (-T) + 0; (y))}a: and y are consecutive vertices. -
i=1

Proposition 3.11. Let NTG : (V, E,o0,u) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are (O(CYC) x (2°0€Y)=2 _ 1)) 4 1 joint-resolving sets.

Proposition 3.12. Let NTG : (V,E,o,u) be a cycle-neutrosophic graph where
O(CYC) > 3. Then there are O(CYC) 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 3.13. There are two sections for clarifications.
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(a) In Figure (14), an even-cycle-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(4)
(i)

(iid)

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

{7117712}7 {n27n3}a {n37n4}7

{77,4,77,5}, {n57n6}v {n67n1}-

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 n2}7 {n27 n3}a {n37 n4}7
{na,ns}, {ns,ne}, {ne, 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

{nla n2}7 {712, n3}7 {n?n n4}7
{n47 n5}7 {n57 nﬁ}; {n67 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;
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(iv) there are ninety-one joint-resolving sets

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

{nl,n2,n5}7 {n1,n2,n6}, {nl,ng,ng,n4}

{n1,n2,n3,n5}, {n1,n2,n3,n6}, {1, 72,74, M5},
{n1,n2,n4,n6}, {n1,n2,n5,n6}, {N1, 12, 13,14, 05},
{n1,n9,n3,n4,n6}, {N1,n2,n3,n5, N6}, {N1, N2, 14, n5, N6},
{n1,n2,n3,n4,15,M6},

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

{71377127”5}7 {m,nz,ne}, {713,712,711,714}

{n3,na,n1,ns}, {ns, na,n1,ng}, {N3, N2, N4, ns },
{ns,n2,n4,n6}, {n3,n2,n5,M6}, {N3, 12, 71,14, M5},
{ns,n2,n1,n4,n6}, {n3, 02,11, 05,06}, {n3, N2, M4, 15, N6 },
{ns,na}, {ns,ng,n1}, {n3, ng,na},

{ng,n4,n5}, {n1,n4,n6}, {TLg,TL4,7’L1,7’L2}

{ns,n4,n1,n5}, {n3,n4,n1,n6}, {3, 14, 12,05},
{ns,n4,m2,n6}, {n3,n4,n5,n6}, {N3, 14,01, 12,05},
{ns3,n4,n1,n9,ne}, {n3, ng,n1,ns, e}, {N3, N4, N2, n5, N6},
{ns,na}, {ns,na,n1}, {ns,n4,n02},

{ns,n4,n3}, {n1,n4,n6}, {n5, 14,01, 12}

{ns,n4,n1,n3}, {ns,n4,n1,n6}, {15, 14, 02,03},
{ns,n4,n2,n6}, {ns,n4,n3,n6}, {N5, 04,11, n92,n3},
{ns,n4,n1, 12,06}, {n5, 4,11, 13,06}, {n5, M4, M2, 13,16 },
{ns,n6}, {ns, 16,01}, {n5, 16, N2},

{n57n67n3}7 {n17n67n4}a {715,716,711,712}

{ns,ng,n1,n3}, {ns, ne,n1,n4}, {N5,n6, N2, N3},

{ns,n6, 12,14}, {n5,n6,n3,n4}, {N5, 16, 71,02, N3},
{ns,n6, 11, 12,14}, {n5, 06,11, 13, 14 }, {05, M6, M2, 113, N4 },
{n1,ne}, {n1,ng,ns}, {n1,ne,na},

{nl,nﬁ,n5}7 {nl,nfs,nz}, {n1’n67n37n4}

{n1,m6,n3,n5}, {n1,n6,n3,n2}, {n1, 16,14, M5},

{n1,m6, 14,12}, {n1,n6,n5,n2}, {N1, 16, 13,04, M5},
{n1,ne,n3,n4,n2}, {N1,n6,n3, n5, N2}, {N1, 16, N4, n5, N2},

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 ninety-one joint-resolving sets

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

{nl,ng,n5}, {TL1,TL2,TL6}, {nl,ng,ng,n4}

{n1,n2,n3,n5}, {n1,n2,n3, 16}, {1, 72,74, M5},
{n1,n2,n4,n6}, {n1,n2,n5,n6}, {N1, 12, 13,14, 05},
{n1,n9,n3,n4,n6}, {N1,n2,n3, 05, N6}, {N1, N2, 14, n5, N6},
{n1,n2,n3,n4,15,n6},

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

{71377127”5}7 {m,nz,ne}, {713,712,711,714}

{n3,na,n1,ns}, {ns, na,n1,ng}, {N3, N2, N4, ns },
{ns,n2,n4,n6}, {n3,n2,n5,M6}, {N3, 12, 11,14, M5},
{ns,n2,n1,n4,n6}, {n3, 02,11, 15,06}, {n3, 2,14, 15, N6 },
{ns,na}, {ns,ng,n1}, {n3, ng,na},

{ng,n4,n5}, {n1,n4,n6}, {TLg,TL4,7’L1,7’L2}

{ns,n4,n1,n5}, {n3,n4,n1,n6}, {n3, 14, 12,05},
{ns,n4,m2,n6}, {n3,n4,n5,n6}, {N3, 14, 01,2, 05},

{ns3, n4,n1,no,ne}, {N3, n4,n1,n5, n6 }, {N3, N4, N2, n5, N6},
{ns,na}, {ns,n4,n1}, {ns, 14,002},

{ns,n4,n3}, {n1,n4, 6}, {n5,n4,n1, 12}

{ns,n4,n1,n3}, {ns,n4,n1,16}, {15, N4, 02,03},
{ns,n4,n2,ng}, {ns,n4,n3,n6}, {N5, 04,11, n92,n3},
{ns,n4,n1, 12,06}, {n5, 4,11, 13,06}, {n5, M4, M2, 13,16 },
{ns,n6}, {ns, 16,01}, {n5,n6, N2},

{n57n67n3}7 {n17n67n4}a {715,716,711,712}

{ns,ng,n1,n3z}, {ns, ne,n1,n4}, {N5,n6,n2,n3},
{ns,n6,n2, 14}, {n5,n6,n3,n4}, {N5, 16, 71,02, N3},
{ns,n6, 11, 12,4}, {n5, 06,11, 13, 14 }, {05, M6, M2, 113, 14 },
{n1,ne}, {n1,ng,ns}, {n1,ne,na},

{nl,nﬁ,n5}7 {nl,nfs,nz}, {Tll,nﬁ,n3,n4}

{n1,m6,n3,n5}, {n1,n6,n3,n2}, {n1, 16,14, M5},

{n1,m6, 14,12}, {n1,n6,n5,n2}, {N1, 16, 13,04, M5},

{711,716,713,714,712}, {n17n67n37n57n2}3 {n17n67n47n57n2}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

{7117712}7 {n27n3}3 {n37n4}7

{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
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either of
{nlan2}7 {n2,n3}7 {7’7/3,7’7/4},
{n47n5}7 {n57n6}; {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

{nlv TL2}7 {n27 TLg}, {TLg, 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 neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

Tn(CYC) = 1.7.

S is {n4,n5} corresponded to neutrosophic joint-resolving number.

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

(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

{nlv n2}7 {n27 n3}a {n37 n4}7

{TL4, n5}7 {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

{nla 712}, {n27 nS}v {77,3, ’ﬂ4},
{n4a n5}7 {n57 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

{nla 7’7/2}, {n2a n3}7 {n3a 7’7/4},
{n47 715}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;
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(iv)

(v)

there are thirty-six joint-resolving sets

{n1,n2}, {n1,na,ns}, {n1,na,nq},
{n1,n2,n5}, {nl,ng,ng,n4}{n1,n2,n3,n5}
{n1,na,n4,n5}, {n3, na}, {n3, n2,n1}, {n3, n2,na},
{n3,na, s}, {n3, n2, n1, naH{nz, na, n1, s},
{ns,na,n4,ns},{ns, na}, {ns, na,n1},
{n3, na,na}, {n3, na, ns}, {ns, na,n1,n2},
{n3,na,n1,ms5}, {n3, na, n2,ns}, {ns, na},
{ns,n4,n1}, {ns,na,na}, {ns,n4,ns},
{ns,n4,n1,n2}{ns,ng, n1,n3}, {ns,n4,n2,n3},
{ns,n1}, {ns,n1,n4}, {ns, 11,12},
{ns,n1,n3}, {ns,n1, 04, n2 H{ns, n1, na, na},
{ns,n1,n2,n3}, {n5, M1, 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;

there are thirty-six joint-resolving sets

{n1,n2}, {n1,na,n3}, {n1,n2,n4},
{nl,nz,ns}, {n17n27ﬂ37ﬂ4}{n17n27n37ﬂ5}
{nl,ng,n4,n5}, {71377”&2}, {n3,n2,n1}, {7137”27”4},
{n3,na, ns}, {n3, n2, n1, nap{ns, na2, n1, s},
{ns,na,n4,ns},{ns, na}, {ns, na,n1},
{ns,n4,na}, {ns,na,ns}, {ns, ng,n1,na},
{n3,na,n1,ms5}, {n3, na, n2, ns}, {ns, na},
{ns,n4, 1}, {ns,n4, 2}, {ns5, 14,3},
{ns,n4,n1,n2}{ns, ng, n1,n3}, {ns,n4,n2,n3},
{ns,n1}, {ns,n1,n4}, {ns,n1,n2},
{ns,n1,n3}, {ns,n1, na, n2 H{ns, n1, na, na},
{ns,n1,n2,n3}, {ns,n1, 14,2, 03},
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}7 {TLQ, n3}a {TL3, 7’L4}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

{711,712}7 {TLQ,TL3}, {77/3,77/4}7

{n4,n5},{n5,n1}.
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13(0.1,0.9,0.9) (0.1,0.5,0.8)

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

(0.2,0.1,0.6)
11(0.2,0.1, 0.6)

n4(0.2,0.2,0.9)

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

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

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

(0.8,0.6,0.6) 0.2.0.5.0.4)

n1(0.5,0.5,0.4)

(0.5,0.4,0.4)

15(0.5,0.4,0.4)

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

Figure 15. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and
its neutrosophic joint-resolving number.

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,n2}7 {712,713}7 {ng,n4},

{n47n5}7 {n57n1}

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

Tn(CYC) =2.7.

S is {n1,n5} corresponded to neutrosophic joint-resolving number.

Proposition 3.14. Let NTG : (V, E,o0,u) be a star-neutrosophic graph with center c.
Then

3
jn(STRl,ag) = On(STRl,o'z) - max{z Ji(x)}IEV and x isn’t center.-
i=1

Proof. Suppose STR1 5, : (V, E,0,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
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joint-resolving sets corresponded to joint-resolving number are

{Ca ng, N3, ... anO(STRl’Uz)fl}a {Ca ng,n3, ... anO(STRl,CQ)}a
{C, n3, N4, ... 7nO(STR11(,2)}7 sy {07 Nno, N4y ...y nO(STRl‘Uz)}'

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

{C, ng, N3, ... 7no(STR1,62)—1}7 {07 nz,nz,... 7no(STRl,a2)},
{c,n3,n4,. .. ,nO(STRl,Uz)}, e ng,ng, . HO(STRI,(,Q)}-

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

{Ca nz,ng,... anO(STRl,UZ)—l}v {Ca n2,n3, ... 7nO(STR1752)}7
{Ca n3, N4, ... anO(STRl’Gz)}a ) {Ca n2, Mgy ..., nO(STRLG2)}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

3
Jn(STRl,G'g) = On(STRl,Jg) - max{z Ui(x)}azev and x isn’t center.-
i=1
Thus
3
Jn(STRl,G'z) = On(STRl,Ug) - max{z Ui(x)}azev and x isn’t center.-
i=1

O

Proposition 3.15. Let NTG : (V, E,0,u) be a star-neutrosophic graph with center c.
Then there are O(STR1 ,) — 1 joint-resolving sets.

Proposition 3.16. Let NTG : (V, E,0,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 3.17. There is one section for clarifications. In Figure (16), a
star-neutrosophic graph is illustrated. Some points are represented in follow-up items as
follows.

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

(ii) 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;
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(iid)

(iv)

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

{nla n2, N3, n4}a {nh n2,n3, 7’L5}, {nla ns, N4, TL5},

{nla N2, N4, 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

{nla n2, N3, 7'L4}, {nlv n2,ns, n5}7 {nla n3,n4, n5}7
{nla n2, Ny, 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

{nla n2,Nn3, n4}a {77,1777,2777,3777,5}, {nla ns3, N4, n5}7
{nla N2, Ny, n5}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(STR; ,) = O(STR1,,) —1 =4;

there are five joint-resolving sets

{nla N2, N3, n4}a {nh n2,n3, 7’7,5}, {nla ns, N4, TL5},

{nl, na, N4, n5}7 {n17 n2,Nn3, 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

{nla n2, N3, TL4}, {nla n2,ns, nS}v {nla n3, N4, 7’L5}7
{nla Nna, N4, n5}a {nla N2, N3, Ny, Tl5}
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, TL4}, {nlv n2,ng, n5}7 {nla ng, na, n5}7

{nla N2, N4, 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

{711, n2,ns, n4}, {n17n27n37n5}, {Th, ng, ng, n5},
{nl, 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 n2,ns, n4}7 {n17n27n37n5}7 {nla n3,ng, n5}7

{nla n2, Ny, TL5}
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ns(0.4,0.2, 0.8) ns(0.5,0.2,0.8)
L]

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

(0.7,0.8,0.1)
°

1n4(0.9,0.8,0.1)

n:(0.7,0.9,0.3)

(0.3,0.4,0.3)
15(0.3,0.4, 0.3)

Figure 16. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and
its neutrosophic joint-resolving number.

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
JIn(STR14,) = On(STR1,,) — Y 0i(ns) =5.8

i=1

S is {n1,n2,n3,ns} corresponded to neutrosophic joint-resolving number.

Proposition 3.18. Let NTG : (V, E,o0,u) be a complete-bipartite-neutrosophic graph
which isn’t star-neutrosophic graph which means |Vi|, |Va| > 2. Then

3
jn(CMCal,JQ) = On(CMCal,oz) - HlaX{Z(CTi(:E) + Ui(y))}'p and y are in different parts.-
i=1

Proof. Suppose CMCy, », : (V, E, 0, 1) 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

{z1, 22, 25, 76, . ... 7$O(CMC(,1,(,2)}, {z1, 24,25, %6, - . ., wo(CMcalm)}v

{22, 23,25, ws, . ... ﬁ%(czvm,,l‘(,z)}, {3, 24,25, s, . . . ,$O(CMC<,1,(,2)}> 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, 22,25, %6, . . ., TO(OMCy, 1) }> {T1, T4, T5, 65 - - -, TO(CMC,, 4y) |
{.TQ, T3,T5,T6; - - - axO(CMCgl’Gz)}, {1‘3, T4y X5,T6y .-+, xO(CMCglya2)}7 e
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, 22,25, %6, ..., TO(OMC,, 0y) }> 121, T4, T5, 6, - - -, TO(CMC,, 1)}

{xa, x3, 25, T6, . . - axO(CMCgl,UZ)}a {x3, 24,25, 6, . .. #EO(CMCUI,%)L )
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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 cardinality between all joint-resolving sets is called joint-resolving
number and it’s denoted by

3
tjn(CMCal,og) = OTI (CMC(Tl,UQ) - maX{Z(Ui (I) + g; (y))}r and y are in different parts.-
1=1
Thus
3
jn(CMCol,a2) = On (CMCal,gz) - maX{Z(Uz’ ({E) + o; (y))}:r and y are in different parts.-
i=1

O

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

Example 3.19. There is one section for clarifications. In Figure (17), a
complete-bipartite-neutrosophic graph is illustrated. Some points are represented in
follow-up items as follows.

(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;

(#i) 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;

(#i1) all joint-resolving sets corresponded to joint-resolving number are

{nla n2}7 {nlv nB}v {nQa 7'L4},

{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

{nla n2}7 {nlv nS}v {nQa 7'L4},

{713; 714:}'
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}, {n1,ns}, {n2, nat,

{n?n Tl4},
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,) =O0(CMCy, 5,) —2=2;
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(iv) there are nine joint-resolving sets

{nla TLQ}, {Tll,TLQ,TLg}, {nla n2, N3, 7’L4},
{n1,n3}, {n1,n3,nat, {n2, na},,

{n27 Ny, nl}a {n27n47n3}7 {n?)a n4}

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 nine joint-resolving sets
{nla TLQ}, {nla na, nS}v {nla N2, N3, TL4},

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

{n27 Ny, nl}a {n27n47n3}7 {n?)a n4}

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

{nla TLQ}, {nhn?)}v {TLQ, TL4},

{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

{nla nQ}a {nh n3}> {nQa ’I’L4},
{7'L3, 7'L4}~
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 n2}7 {n17n3}7 {nQa ’I’L4},

{n3;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
In(CMCy, 5,) = On(CMCl, 5,) = Y (05(n1) + 04(n3)) = 2.4.

i=1

S is {n2,n4} corresponded to neutrosophic joint-resolving number.

Proposition 3.20. Let NTG : (V, E, o, u) be a complete-t-partite-neutrosophic graph

where t > 3. Then

In(CMCys, 5y 60) = On(CMCoi 6y, o) —

3
maX{Z(Ui(xl) +...+ Ui(xt))}ml,.‘.,xt are in different parts.-
=1
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n1(0.7,0.9,0.3)

n2(0.4,0.2,0.8) ns(0.5

(0.5,0.2,0.3)

(0.4,0.2,0.3)

(0.3,0.2,0.3)

n4(0.3,0.4, 0.3)

.0.2,0.8)

(0.3,0.2,0.3)

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

Proof. Suppose CMCy, oy, 0, - (V, E, 0, 1) 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 excluding t 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

{z1, 22, me41, Te42, - .. ,IO(CMCUI,Q)}» {z1, 20, T, Tego, -

{2, T4, T11, Voo, - - a-fO(CMC'C,l,GQ)}a {23, T4, Tey3, Teya, ..

'a'IO(CMCUIYUQ)}7
. 7xO(CMCol,02)}7 P

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, 22, Tog1, Doy, - - 7$O(CMC,1,(,2)}, {z1, T4, Tg1, Teg, -

) 1’0(CMCU1,,2)}7

{z2, 2, wig1, T2, axO(CMCUL@)}» {23, 24, Teys, Teyo, .. -, CUO(CMCGI,UQ)L ceen

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
{.131, T2y Tt41y Tt42y - - - axO(CMCgl’UQ)}7 {xla Tty Tt41, T2, - -
{2, T4, Teg1, Tego, - - 7$O(CMC,1,(,2)}, {23, T4, Tey3, Teya, -

i) xO(CMCULG2)}7

. ux(’)(CJWC,,L(,Q)L R

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

Thus

TIn(CMCs, 6y, 0,) = On(CMCly, ..

3
maX{Z(Ui(ﬂ?l) + o 0il( ) e

TIn(CMCy, 6y 00) = On(CMClyy oy....

3
max{Z(Ui(ml) +.ootoi(@) ey
i=1

"7Ut) -

are in different parts.-

7Ut) -

are in different parts.-
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D 1050

The clarifications about results are in progress as follows. A 1051
complete-t-partite-neutrosophic graph is related to previous result and it’s studied to s
apply the definitions on it. To make it more clear, next part gives one special case to 103
apply definitions and results on it. Some items are devised to make more sense about  10se
new notions. A complete-t-partite-neutrosophic graph is related to previous result and 1ss

it’s studied to apply the definitions on it, too. 1056
Example 3.21. There is one section for clarifications. In Figure (18), a 1057
complete-t-partite-neutrosophic graph is illustrated. Some points are represented in 108
follow-up items as follows. 1050

(i) For given two neutrosophic vertices, n and n’, there is either one path with length 1060
one or one path with length two between them; 1061

(7i) one vertex only resolves two vertices, then it only resolves its two neighbors thus it e
implies the vertex joint-resolves is as same as vertex resolves vertices in the setting 163
of t-partite, by S has ¢ members from different parts implies one edge amid them; 105

(#i1) all joint-resolving sets corresponded to joint-resolving number are 1065

{nla naz, n3}’ {nlv na, TL5}, {nla ns, TL5},

{na,n2,n3}, {na,n2,n5}, {na, nz, ns}.
For given two vertices n and n/, if d(s,n) # d(s,n’), then s joint-resolves n and n’ 16
where d is the minimum number of edges amid all paths from the vertex and the 167

another vertex. Let S be a set of neutrosophic vertices [a vertex alongside triple s
pair of its values is called neutrosophic vertex.] like either of 1060

{m, na, n3}7 {711,7”&27”5}» {nla ns, n5},

{Tl4, na, n3}a {n47n27n5}7 {Tl4, ns, n5}‘

For every neutrosophic vertices n and n’ in V' \ S, there’s at least one 1070
neutrosophic vertex in S such that joint-resolves n and n’, then the set of 1071
neutrosophic vertices, S is either of 1072

{nla na, n3}a {nh na, 7’L5}, {nla ns, TL5},
{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

j(CMOUhUz,“' 70't) = O(CMCUhtha"' 701,) -2=3;
(iv) there are thirteen joint-resolving sets 1073

{Th, na, n3}, {nl,ng,ng,n4}, {Th, nz2,ns, n5},
{n1,na,n3,n4,n5}, {n1, 12,05}, {n1, n2,n4,n5},
{ni,n3,ns},{n1,ns,ns,na}, {ng,no,ns},
{n4,na,n3,n5}, {ng,n2,ns}, {n4, no, n5,n1},
{na,n3,ns5}

as if it’s possible to have one of them as a set corresponded to neutrosophic 1074
joint-resolving number so as neutrosophic cardinality is characteristic; 1075
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(v) there are thirteen joint-resolving sets

{ni,n2,n3}, {n1,ne,n3,na}, {n1,ne,nz, ns},
{m, n2,ns, Ny, n5}, {71177127”5}, {n1, nz, N4, n5},
{n1,n3,n5}, {n1,n3, 15,14}, {n4, 02,13},
{n4,no,ng,ns}, {ng, na,ns}, {ng, na, ns,n1},
{n4, ns, n5}

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

{nla na, n3}a {nh na, n5}> {nla ns, ’I’L5},

{n4a na, 7'L3}, {7?,4, na, 77,5}, {n4a ns, 7'L5}.
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, n3}7 {n17n27n5}’ {nla ns, TL5},
{TL4, naz, TL3}, {TL4,TL2,TL5}, {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

{nla na, n3}a {7’7/1, na, 7’7,5}, {nla ns, TL5},

{n47 na, n3}7 {n47 na, nS}v {n47 ns, n5}
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 oy, 5,) — Z(Ui(nl) + 0i(n3)) = 3.8.
i=1

S is {na,n4} corresponded to neutrosophic joint-resolving number.

Proposition 3.22. Let NTG : (V,E, o, ) be a wheel-neutrosophic graph. Then

In(WHLy ) =0,(WHLy 5,) —

3
maX{Z(Ui (C) + Jz(x) + 0y (y))}m and y are consecutive vertices and c is center.-
=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, 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 ny is the center and consecutive indexes imply consecutive vertices. Also,
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,(0.4,0.2,0.8) . .
M2 : n3(0.5,0.2,0.8)

?

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

& (0.5.0.20.3)

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

n4(0.3,0.4,0.3)

Figure 18. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and
its neutrosophic joint-resolving number.

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,....;ne—1,ne 512 0(WHL, )35
{ng,n4, e 7nt—l,nt}\5|:O(WHL1,62)73,
{n47 N5, ...y, Ng—1, nt}\S|:O(WHL1,(,2)—3»
{nO(WHLLQ)a nz,...,n¢—1, nt}\S\:O(WHLLQ)fS-

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

{n27 ng,...,nN¢—1, nt}\5|:0(WHL1,G2)737
{n37 N4y... M1, nt}\S|:O(WHL1‘<,2)—37
{na,ns, ... .1, nets1—owHL, ) -3
{HO(WHLLQ), ng,...,Nt—1, nt}\S\:O(WHLLQ)fS-

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

{nz,n:s, .- ~,nt—hnt}|5|:0(WHL1,a2)—3a
{n37 N4y ..y, Mg—1, nt}|S|:O(WHL1,52)—3a
{na,ns, ... 1, nets1—20(WHL, )35
{nO(WHLL,,z)a ng,...,Ng—1, nt}\Sl:O(WHLL(,z)—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

52/62

1093

1094

1095

1096

1097

1098

1099

1100

1101

1102

1103



number and it’s denoted by

$L(WHL1702) = On(WHLl,az) -
3
maX{Z(Ui(C) + 0; (.ﬁ) + Uz(y))}a: and y are consecutive vertices and c¢ is center.-
=1

Thus
Jn(WHLL(m) = On(WHLLUz) -

3
maX{Z(Ui(C) + 0 (x) + 0 (y))}m and y are consecutive vertices and c is center.-
=1

O

Proposition 3.23. Let NTG : (V, E, o0, 1) be a wheel-neutrosophic graph. Then there
are (OWHL, ,,) — 3)! x 8 joint-resolving sets.

Proposition 3.24. Let NTG : (V,E, o, ) 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 3.25. There is one section for clarifications. In Figure (19), a
wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items
as follows.

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

(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;

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

{n2,ns}, {ns,na}, {ns,ns},

{ns,na2}.
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

{na,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

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

{n5an2}a
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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 cardinality between all joint-resolving sets is called

joint-resolving number and it’s denoted by

JWHLy,,) =OWHLy,,) —3=2;
there are nineteen joint-resolving sets

{n2,n3}, {na,ng, n1}, {na,ns,nq},
{n2,n3,ns5}, {ne, n3,n1,na}, {na,ng,ni,ns},
{n2,n3,n4,n5}, {n2,n3,n1, M4, 15}, {n3, 14},
{n3,na, 1}, {n3, na, ns}, {n3, na,n1,n5},
{n4,ns}, {nqg,n5,n1}, {n4, ns, na},
{n4,ns,n1,n2},{ns,na}, {ns,na,n1},

{’I’L5, na, ’I’L4}

as if it’s possible to have one of them

{na,n5}

as a set corresponded to neutrosophic joint-resolving number so as neutrosophic

cardinality is characteristic;

there are nineteen joint-resolving sets

{n2,n3}, {na,n3,n1}, {na, nz, na},
{n2,n3,ns5}, {ne, n3,n1,n4}, {na,ng,ni,ns},
{n2,n3,n4,n5}, {n2,n3,n1,nq4,ns},{ns, na},
{n3,na, 1}, {ns, na, ns}, {na, na,n1,n5},
{n4,ns}, {na,ns,n1}, {na, ns, na},
{n4,ns,n1,n2},{ns,na}, {ns,na,n1},

{ns,n2,n4}
as if there’s one joint-resolving set
{n47 n5}

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

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

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

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

{712, n3}7 {7137714}, {714, 715}7

{n5;n2}~
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n5(0.5,0.2, 0.8)

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

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

(0.4,0.2,0.3) 3,

(0

0.2,0.3)

n1(0.7,0.9,0.3)

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

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

For every neutrosophic vertices n and n’ in V' \ S, there’s at least one 1147
neutrosophic vertex in S such that joint-resolves n and n’, then the set of 1148
neutrosophic vertices, S is either of 1149

{?12, 713}7 {n37n4}, {714, 715}7

{n5an2}a

is called joint-resolving set where for every two vertices in S, there’s a path in .S 10
amid them. The minimum neutrosophic cardinality between all joint-resolving 1151
sets is called joint-resolving number and it’s denoted by 1152

3
jn(WHL17O'2) - On(WHLl,oz Z UL nl + a; n2) + Ui(n5))
=1

3
Z (oi(ng) + oi(ns)) = 2.4.

4 Applications in Time Table and Scheduling 1153
In this section, two applications for time table and scheduling are provided where the 154
models are either complete models which mean complete connections are formed as 1155
individual and family of complete models with common neutrosophic vertex set or 1156
quasi-complete models which mean quasi-complete connections are formed as individual s
and family of quasi-complete models with common neutrosophic vertex set. 1158
Designing the programs to achieve some goals is general approach to apply on some 150
issues to function properly. Separation has key role in the context of this style. 1160
Separating the duration of work which are consecutive, is the matter and it has 1161
importance to avoid mixing up. 1162
Step 1. (Definition) Time table is an approach to get some attributes to do the 1163
work fast and proper. The style of scheduling implies special attention to the 1164
tasks which are consecutive. 1165
Step 2. (Issue) Scheduling of program has faced with difficulties to differ amid 1166
consecutive sections. Beyond that, sometimes sections are not the same. 1167

55/62



,(0.4,0.2,0.8) . .
el : o 15(0.5.0.2, 0.8)

?

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

, & (050203 . N
11(0.7,0.9,0.3) (0.3,0.2,0.3)

n4(0.3,0.4,0.3)

Figure 20. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and
its neutrosophic joint-resolving number

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

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

Sections of NTG ni Ng- - - ns
Values (0.7,0.9,0.3) (0.4,0.2,0.8)--- (0.4,0.2,0.8)

Connections of NTG | Eq Es--- FEg
Values (0.4,0.2,0.3) (0.5,0.2,0.3)--- (0.3,0.2,0.3)

4.1 Case 1: Complete-t-partite Model alongside its
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 (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
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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 (20). In Figure (20), an complete-t-partite-neutrosophic
graph is illustrated. Some points are represented in follow-up items as follows.

(1) For given two neutrosophic vertices, n and n’, there is either one path with

length one or one path with length two between them;

(7i) 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:;
(797) all joint-resolving sets corresponded to joint-resolving number are

{nlanQan3}7 {n1)n27n5}3 {n13n37n5}7

{n4,n2,n3}7 {n4,n2,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.]
either of

{’/7,1,77,2,77,3}7 {n17n27n5}5 {n17n37n5}7
{n4,n2,n3}, {714,712,715}, {n4,n3,n5}.

For every neutrosophic vertices n and n’ in V' \ S, there’s at least one

like

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

neutrosophic vertices, S is either of

{nlanQan3}7 {n17n27n5}3 {n13n37n5}7

{n4an2an3}7 ‘{TL4,TL2,TL5}, {7’L4,7’L3,7’L5}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(CMCopn ) = OCMC oy ) = 2 = 3
(iv) there are thirteen joint-resolving sets

{n1,n2,n3}, {n1,ne,n3, na}, {n1,ne,nz,ns},
{n1,n2,n3, 14,05}, {n1,n2, 15}, {n1,n2,14,n5},
{n1,n3,n5}, {n1,n3,n5, 14}, {n4, 12,03},
{n4,na,n3,n5}, {n4,na,ns}, {ng, n2,ns,m1},

{n4an3an5}

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,n9,n3},{n1,n2,n3,n4}, {n1,n2,n3,n5},
{nl,n2,n3,n4,n5}7 {711,712,715}, {nl,nz,n4,n5}7
{n1,n3,n5}, {n1,n3,n5, 74}, {14, 02,13},
{n4,n2,n3,n5}7 {n4,n2,n5}, {714,712,715,711}»

{n4an3an5}
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

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

(0.3,0.2,0.1)

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

Figure 21. A Neutrosophic Graph in the Viewpoint of its joint-resolving number and
its neutrosophic 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 joint-resolving number are

{n17n2,n3}7 {n1,nz,n5}, {nlanBanS}7

{’I’L4,’I’LQ,7’L3}7 {TL4,TL2,7L5}, {n47n37n5}'

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, TL3}7 {n17 na, TL5}, {n17 ns, TL5}7
{n4,n2,n3}, {na,n2,n5},{na,n3,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
{nlv na, 77,3}7 {n17 na, Tl5}, {n17 ns, ?’L5}7
{n4,n2,n3}7{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 neutrosophic cardinality between all
joint-resolving sets is called joint-resolving number and it’s denoted by

3
I(CMCoq, gy 0) = On(CMCl, g, ... 0,) = Y _(0i(n1) + 0i(n3)) = 3.8.

i=1

S is {n2,n4} corresponded to neutrosophic joint-resolving number.

4.2 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
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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 all
members of family are from same classes of neutrosophic graphs. As follows, there
are four subjects which are represented in the formation of one model as Figure

(21). This model is neutrosophic strong as individual and even more it’s complete.

And the study proposes using specific number which is called its 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 (21). There is one section for clarifications.

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

(7i) 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,nq,ns},{n1,na,n4}, and {nq,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,nq,ns}, {ni,n2,n4}, and
{n1,ng,nqa}. 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 {n1, na,ns}, {n1,n2,n4}, and
{n1,n3,nq} 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
x:7'((:7]»111ﬂ(7) =3;

(iv) there are four joint-resolving sets {nq,nq,n3}, {n1, n2,n4}, {n1,n3,n4}, and
{n1,n2,n3,n4} 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,n2,n3z}, {n1,n2,n4}, and {ny,ns, ng}
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,ns,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 {ni,n2,n3}, {n1,na,n4}, and {ny,ns, ny}. If for every
neutrosophic vertices n and n’ in V' \ S, there’s at least one neutrosophic
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vertex s in S such that s joint-resolves n and n’, then the set of neutrosophic
vertices, S is either of {n1,na,ns}, {n1,n2,n4}, and {nq,ns,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

T (CMT,) =3.9.

5 Open Problems

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

Notion concerning its joint-resolving number and its neutrosophic joint-resolving
number are defined in neutrosophic graphs. Thus,

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

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

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

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

Problem 5.5. Which parameters are related to this parameter?

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

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

6 Conclusion and Closing Remarks

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

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

This study uses two definitions concerning 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. The connections of vertices which aren’t clarified by minimum
number of edges amid them differ them from each other and put them in different
categories to represent a number which is called 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 (2), some limitations and advantages of this study are pointed out.
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Table 2. A Brief Overview about Advantages and Limitations of this Study

Advantages

Limitations

2. Neutrosophic Joint-Resolving Number of Model

1. Joint-Resolving Number of Model

3. Minimal Joint-Resolving Sets

4. Joint-Resolved Vertices amid all Vertices

5. Acting on All Vertices

1. Connections amid Classes

2.

3. Same Models in Family

Study on Families
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