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Abstract

New setting is introduced to study path-coloring number and neutrosophic path-coloring
number arising from different types of paths based on shared endpoints amid them in
neutrosophic graphs assigned to neutrosophic graphs. Consider two vertices. Minimum
number of shared endpoints based on those vertices in the formations of all paths with
those vertices as their starts and their ends to compare with other paths, is a number
which is representative based on those vertices. Minimum neutrosophic number of latter
endpoints corresponded to path-coloring set amid neutrosophic cardinality of all sets of
latter endpoints corresponded to path-coloring set is called neutrosophic path-coloring
number. Forming sets from special paths to figure out different types of number of
paths having smallest number of colors from shared endpoints from two vertices are
given in the terms of minimum number of paths to get minimum number to assign to
neutrosophic graphs is key type of approach to have these notions namely path-coloring
number and neutrosophic path-coloring number arising from different types of paths
based on shared endpoints amid them 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 paths having smallest number of colors from shared endpoints from
two vertices are given forming different types of sets of paths 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, σ, µ) be a neutrosophic graph. Then
for given two vertices, x and y, there are some paths from x to y. If two paths from x to
y share an endpoint, then they’re assigned to different colors. The set of different colors,
S, in this process is called path-coloring set from x to y. The minimum cardinality
between all path-coloring sets from two given vertices is called path-coloring number
and it’s denoted by V(NTG); for given two vertices, x and y, there are some paths from
x to y. If two paths from x to y share an endpoint, then they’re assigned to different
colors. The set S of different colors in this process is called path-coloring set from x to
y. The minimum neutrosophic cardinality,

∑
x∈Z

∑3
i=1 σi(x), between all sets Zs

including the latter endpoints corresponded to path-coloring set Ss, is called
neutrosophic path-coloring number and it’s denoted by Vn(NTG). As concluding
results, there are some statements, remarks, examples and clarifications about some
classes of neutrosophic graphs namely path-neutrosophic graphs, cycle-neutrosophic
graphs, complete-neutrosophic graphs, star-neutrosophic graphs,
complete-bipartite-neutrosophic graphs, complete-t-partite-neutrosophic graphs, and
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wheel-neutrosophic graphs. The clarifications are also presented in both sections
“Setting of path-coloring number,” and “Setting of neutrosophic path-coloring number,”
for introduced results and used classes. This approach facilitates identifying paths
which form path-coloring number and neutrosophic path-coloring number arising from
different types of paths based on shared endpoints amid them 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 shared endpoints and neutrosophic cardinality of
latter endpoints corresponded to path-coloring set have eligibility to define path-coloring
number and neutrosophic path-coloring number but different types of shared endpoints
have eligibility to define path-coloring sets. Some results get more frameworks and
perspective about these definitions. The way in that, different types of shared endpoints
having smallest number from all paths from two vertices are given forming different
types of sets in the terms of minimum number of shared endpoints having smallest
number of different paths from two vertices are given and smallest number of shared
endpoints having smallest number of paths from two vertices are given forming it to get
minimum number to assign to neutrosophic graphs or in other words, the way in that,
consider two vertices, minimum number of shared endpoints based on those vertices in
the formations of all paths with those vertices as their starts and their ends to compare
with other paths, is a number which is representative based on those vertices; minimum
neutrosophic number of latter endpoints corresponded to path-coloring set amid
neutrosophic cardinality of all sets of latter endpoints corresponded to path-coloring set
is called neutrosophic path-coloring number, 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 path-coloring 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: Path-Coloring Number, Neutrosophic Path-Coloring Number, Classes
of Neutrosophic Graphs

AMS Subject Classification: 05C17, 05C22, 05E45

1 Background 1

Fuzzy set in Ref. [22] by Zadeh (1965), intuitionistic fuzzy sets in Ref. [3] by 2

Atanassov (1986), a first step to a theory of the intuitionistic fuzzy graphs in Ref. [18] 3

by Shannon and Atanassov (1994), a unifying field in logics neutrosophy: neutrosophic 4

probability, set and logic, rehoboth in Ref. [19] by Smarandache (1998), single-valued 5

neutrosophic sets in Ref. [20] by Wang et al. (2010), single-valued neutrosophic graphs 6

in Ref. [5] by Broumi et al. (2016), operations on single-valued neutrosophic graphs in 7

Ref. [1] by Akram and Shahzadi (2017), neutrosophic soft graphs in Ref. [17] by Shah 8

and Hussain (2016), bounds on the average and minimum attendance in 9

preference-based activity scheduling in Ref. [2] by Aronshtam and Ilani (2022), 10

investigating the recoverable robust single machine scheduling problem under interval 11

uncertainty in Ref. [4] by Bold and Goerigk (2022), new bounds for the b-chromatic 12

number of vertex deleted graphs in Ref. [6] by Del-Vecchio and Kouider (2022), 13

bipartite completion of colored graphs avoiding chordless cycles of given lengths in 14

Ref. [7] by Elaine et al., infinite chromatic games in Ref. [12] by Janczewski et al. 15

(2022), edge-disjoint rainbow triangles in edge-colored graphs in Ref. [13] by Li and Li 16

(2022), rainbow triangles in arc-colored digraphs in Ref. [14] by Li et al. (2022), a 17
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sufficient condition for edge 6-colorable planar graphs with maximum degree 6 in 18

Ref. [15] by Lu and Shi (2022), some comparative results concerning the Grundy and 19

b-chromatic number of graphs in Ref. [16] by Masih and Zaker (2022), color 20

neighborhood union conditions for proper edge-pancyclicity of edge-colored complete 21

graphs in Ref. [21] by Wu et al. (2022), dimension and coloring alongside domination 22

in neutrosophic hypergraphs in Ref. [9] by Henry Garrett (2022), three types of 23

neutrosophic alliances based on connectedness and (strong) edges in Ref. [11] by Henry 24

Garrett (2022), properties of SuperHyperGraph and neutrosophic SuperHyperGraph in 25

Ref. [10] by Henry Garrett (2022), are studied. Also, some studies and researches about 26

neutrosophic graphs, are proposed as a book in Ref. [8] by Henry Garrett (2022). 27

In this section, I use two subsections to illustrate a perspective about the 28

background of this study. 29

1.1 Motivation and Contributions 30

In this study, there’s an idea which could be considered as a motivation. 31

Question 1.1. Is it possible to use mixed versions of ideas concerning “path-coloring 32

number”, “neutrosophic path-coloring number” and “Neutrosophic Graph” to define 33

some notions which are applied to neutrosophic graphs? 34

It’s motivation to find notions to use in any classes of neutrosophic graphs. 35

Real-world applications about time table and scheduling are another thoughts which 36

lead to be considered as motivation. Having connection amid two paths have key roles 37

to assign path-coloring number and neutrosophic path-coloring number arising from 38

different types of paths based on shared endpoints amid them in neutrosophic graphs 39

assigned to neutrosophic graphs. Thus they’re used to define new ideas which conclude 40

to the structure of path-coloring number and neutrosophic path-coloring number arising 41

from different types of paths based on shared endpoints amid them in neutrosophic 42

graphs assigned to neutrosophic graphs. The concept of having smallest number of 43

paths with shared endpoints from two vertices are given inspires us to study the 44

behavior of all paths in the way that, some types of numbers, path-coloring number and 45

neutrosophic path-coloring number arising from different types of paths based on shared 46

endpoints amid them in neutrosophic graphs assigned to neutrosophic graphs, are the 47

cases of study in the setting of individuals. In both settings, corresponded numbers 48

conclude the discussion. Also, there are some avenues to extend these notions. 49

The framework of this study is as follows. In the beginning, I introduce basic 50

definitions to clarify about preliminaries. In subsection “Preliminaries”, new notions of 51

path-coloring number and neutrosophic path-coloring number arising from different 52

types of paths based on shared endpoints amid them in neutrosophic graphs assigned to 53

neutrosophic graphs, are highlighted, are introduced and are clarified as individuals. In 54

section “Preliminaries”, different types of paths and minimum numbers of shared 55

endpoints amid them from two vertices aren’t necessarily neighbors forming different 56

types of sets in the terms of minimum numbers and minimal sets forming it to get 57

minimum number to assign to neutrosophic graphs, have the key role in this way. 58

General results are obtained and also, the results about the basic notions of 59

path-coloring number and neutrosophic path-coloring number arising from different 60

types of paths based on shared endpoints amid them in neutrosophic graphs assigned to 61

neutrosophic graphs, are elicited. Some classes of neutrosophic graphs are studied in the 62

terms of path-coloring number and neutrosophic path-coloring number arising from 63

different types of paths based on shared endpoints amid them in neutrosophic graphs 64

assigned to neutrosophic graphs, in section “Setting of path-coloring number,” as 65

individuals. In section “Setting of path-coloring number,” path-coloring number is 66

applied into individuals. As concluding results, there are some statements, remarks, 67
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examples and clarifications about some classes of neutrosophic graphs namely 68

path-neutrosophic graphs, cycle-neutrosophic graphs, complete-neutrosophic graphs, 69

star-neutrosophic graphs, complete-bipartite-neutrosophic graphs, 70

complete-t-partite-neutrosophic graphs, and wheel-neutrosophic graphs. The 71

clarifications are also presented in both sections “Setting of path-coloring number,” and 72

“Setting of neutrosophic path-coloring number,” for introduced results and used classes. 73

In section “Applications in Time Table and Scheduling”, two applications are posed for 74

quasi-complete and complete notions, namely complete-neutrosophic graphs and 75

complete-t-partite-neutrosophic graphs concerning time table and scheduling when the 76

suspicions are about choosing some subjects and the mentioned models are considered 77

as individual. In section “Open Problems”, some problems and questions for further 78

studies are proposed. In section “Conclusion and Closing Remarks”, gentle discussion 79

about results and applications is featured. In section “Conclusion and Closing 80

Remarks”, a brief overview concerning advantages and limitations of this study 81

alongside conclusions is formed. 82

1.2 Preliminaries 83

In this subsection, basic material which is used in this article, is presented. Also, new 84

ideas and their clarifications are elicited. 85

Basic idea is about the model which is used. First definition introduces basic model. 86

Definition 1.2. (Graph). 87

G = (V,E) is called a graph if V is a set of objects and E is a subset of V × V (E 88

is a set of 2-subsets of V ) where V is called vertex set and E is called edge set. 89

Every two vertices have been corresponded to at most one edge. 90

Neutrosophic graph is the foundation of results in this paper which is defined as 91

follows. Also, some related notions are demonstrated. 92

Definition 1.3. (Neutrosophic Graph And Its Special Case). 93

NTG = (V,E, σ = (σ1, σ2, σ3), µ = (µ1, µ2, µ3)) is called a neutrosophic graph if
it’s graph, σi : V → [0, 1], and µi : 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 vivj ∈ E,

µ(vivj) ≤ σ(vi) ∧ σ(vj).

(i) : σ is called neutrosophic vertex set. 94

(ii) : µ is called neutrosophic edge set. 95

(iii) : |V | is called order of NTG and it’s denoted by O(NTG). 96

(iv) :
∑
v∈V σ(v) is called neutrosophic order of NTG and it’s denoted by On(NTG). 97

(v) : |E| is called size of NTG and it’s denoted by V(NTG). 98

(vi) :
∑
e∈E

∑3
i=1 µi(e) is called neutrosophic size of NTG and it’s denoted by 99

Sn(NTG). 100

Some classes of well-known neutrosophic graphs are defined. These classes of 101

neutrosophic graphs are used to form this study and the most results are about them. 102

Definition 1.4. Let NTG : (V,E, σ, µ) be a neutrosophic graph. Then 103

(i) : a sequence of consecutive vertices P : x0, x1, · · · , xO(NTG) is called path where 104

xixi+1 ∈ E, i = 0, 1, · · · ,O(NTG)− 1; 105
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(ii) : strength of path P : x0, x1, · · · , xO(NTG) is
∧
i=0,··· ,O(NTG)−1 µ(xixi+1); 106

(iii) : connectedness amid vertices x0 and xt is

µ∞(x0, xt) =
∨

P :x0,x1,··· ,xt

∧
i=0,··· ,t−1

µ(xixi+1);

(iv) : a sequence of consecutive vertices P : x0, x1, · · · , xO(NTG), x0 is called cycle 107

where xixi+1 ∈ E, i = 0, 1, · · · ,O(NTG)− 1, xO(NTG)x0 ∈ E and there are two 108

edges xy and uv such that µ(xy) = µ(uv) =
∧
i=0,1,··· ,n−1 µ(vivi+1); 109

(v) : it’s t-partite where V is partitioned to t parts, V s11 , V s22 , · · · , V stt and the edge 110

xy implies x ∈ V sii and y ∈ V sjj where i 6= j. If it’s complete, then it’s denoted by 111

Kσ1,σ2,··· ,σt where σi is σ on V sii instead V which mean x 6∈ Vi induces σi(x) = 0. 112

Also, |V sij | = si; 113

(vi) : t-partite is complete bipartite if t = 2, and it’s denoted by Kσ1,σ2
; 114

(vii) : complete bipartite is star if |V1| = 1, and it’s denoted by S1,σ2
; 115

(viii) : a vertex in V is center if the vertex joins to all vertices of a cycle. Then it’s 116

wheel and it’s denoted by W1,σ2
; 117

(ix) : it’s complete where ∀uv ∈ V, µ(uv) = σ(u) ∧ σ(v); 118

(x) : it’s strong where ∀uv ∈ E, µ(uv) = σ(u) ∧ σ(v). 119

To make them concrete, I bring preliminaries of this article in two upcoming 120

definitions in other ways. 121

Definition 1.5. (Neutrosophic Graph And Its Special Case). 122

NTG = (V,E, σ = (σ1, σ2, σ3), µ = (µ1, µ2, µ3)) is called a neutrosophic graph if
it’s graph, σi : V → [0, 1], and µi : 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 vivj ∈ E,

µ(vivj) ≤ σ(vi) ∧ σ(vj).

|V | is called order of NTG and it’s denoted by O(NTG). Σv∈V σ(v) is called 123

neutrosophic order of NTG and it’s denoted by On(NTG). 124

Definition 1.6. Let NTG : (V,E, σ, µ) be a neutrosophic graph. Then it’s complete 125

and denoted by CMTσ if ∀x, y ∈ V,xy ∈ E and µ(xy) = σ(x) ∧ σ(y); a sequence of 126

consecutive vertices P : x0, x1, · · · , xO(NTG) is called path and it’s denoted by PTH 127

where xixi+1 ∈ E, i = 0, 1, · · · , n− 1; a sequence of consecutive vertices 128

P : x0, x1, · · · , xO(NTG), x0 is called cycle and denoted by CY C where 129

xixi+1 ∈ E, i = 0, 1, · · · , n− 1, xO(NTG)x0 ∈ E and there are two edges xy and uv 130

such that µ(xy) = µ(uv) =
∧
i=0,1,··· ,n−1 µ(vivi+1); it’s t-partite where V is 131

partitioned to t parts, V s11 , V s22 , · · · , V stt and the edge xy implies x ∈ V sii and y ∈ V sjj 132

where i 6= j. If it’s complete, then it’s denoted by CMTσ1,σ2,··· ,σt where σi is σ on V sii 133

instead V which mean x 6∈ Vi induces σi(x) = 0. Also, |V sij | = si; t-partite is complete 134

bipartite if t = 2, and it’s denoted by CMTσ1,σ2
; complete bipartite is star if 135

|V1| = 1, and it’s denoted by STR1,σ2
; a vertex in V is center if the vertex joins to all 136

vertices of a cycle. Then it’s wheel and it’s denoted by WHL1,σ2
. 137

Remark 1.7. Using notations which is mixed with literatures, are reviewed. 138

1. NTG = (V,E, σ = (σ1, σ2, σ3), µ = (µ1, µ2, µ3)), O(NTG), and On(NTG); 139
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2. CMTσ, PTH,CY C, STR1,σ2
, CMT σ1,σ2

, CMT σ1,σ2,··· ,σt , and WHL1,σ2
. 140

Definition 1.8. (path-coloring numbers). 141

Let NTG : (V,E, σ, µ) be a neutrosophic graph. Then 142

(i) for given two vertices, x and y, there are some paths from x to y. If two paths 143

from x to y share an endpoint, then they’re assigned to different colors. The set of 144

different colors, S, in this process is called path-coloring set from x to y. The 145

minimum cardinality between all path-coloring sets from two given vertices is 146

called path-coloring number and it’s denoted by V(NTG); 147

(ii) for given two vertices, x and y, there are some paths from x to y. If two paths 148

from x to y share an endpoint, then they’re assigned to different colors. The set S 149

of different colors in this process is called path-coloring set from x to y. The 150

minimum neutrosophic cardinality,
∑
x∈Z

∑3
i=1 σi(x), between all sets Zs 151

including the latter endpoints corresponded to path-coloring set Ss, is called 152

neutrosophic path-coloring number and it’s denoted by Vn(NTG). 153

For convenient usages, the word neutrosophic which is used in previous definition, 154

won’t be used, usually. 155

In next part, clarifications about main definition are given. To avoid confusion and 156

for convenient usages, examples are usually used after every part and names are used in 157

the way that, abbreviation, simplicity, and summarization are the matters of mind. 158

Example 1.9. In Figure (1), a complete-neutrosophic graph is illustrated. Some points 159

are represented in follow-up items as follows. New viewpoint implies different kinds of 160

definitions to get more scrutiny and more discernment. 161

(i) Consider two vertices n1 and n2. All paths are as follow:

P1 : n1, n2 → red

P2 : n1, n3, n2 → blue

P3 : n1, n4, n2 → yellow

P4 : n1, n3, n4, n2 → white

P5 : n1, n4, n3, n2 → black

Thus ∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, is path-coloring set and its 162

cardinality, 15, is path-coloring number. To sum them up, for given two vertices, 163

x and y, there are some paths from x to y. If two paths from x to y share an 164

endpoint, then they’re assigned to different colors. The set of different colors, 165

∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, in this process is called 166

path-coloring set from x to y. The minimum cardinality, 15, between all 167

path-coloring sets from two given vertices is called path-coloring number and it’s 168

denoted by V(NTG) = 15; 169

(ii) all vertices have same positions in the matter of creating paths. So for every two 170

given vertices, the number and the behaviors of paths are the same; 171

(iii) there are some different paths which have no shared endpoints. So they could 172

been assigned to same color; 173

(iv) shared endpoints form a set of representatives of colors. Each color is 174

corresponded to a vertex which has minimum neutrosophic cardinality; 175

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 176

Minimum neutrosophic cardinality is obtained in this way but other way is to use 177

all shared endpoints to form S and after that minimum neutrosophic cardinality is 178

optimal; 179
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Figure 1. A Neutrosophic Graph in the Viewpoint of its path-coloring number and its
neutrosophic path-coloring number.

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors, ∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, in this process is
called path-coloring set from x to y. The minimum neutrosophic cardinality,∑
x∈S

∑3
i=1 σi(x) = On(NTG)−

∑3
i=1 σi(n2) = 3.9, between all path-coloring

sets, Ss, is called neutrosophic path-coloring number and it’s denoted by

Vn(CMT ) = On(CMT )−
3∑
i=1

σi(n2) = 3.9.

2 Setting of path-coloring number 180

In this section, I provide some results in the setting of path-coloring number. Some 181

classes of neutrosophic graphs are chosen. Complete-neutrosophic graph, 182

path-neutrosophic graph, cycle-neutrosophic graph, star-neutrosophic graph, 183

bipartite-neutrosophic graph, t-partite-neutrosophic graph, and wheel-neutrosophic 184

graph, are both of cases of study and classes which the results are about them. 185

Proposition 2.1. Let NTG : (V,E, σ, µ) be a complete-neutrosophic graph. Then 186

V(CMTσ) = (O(CMTσ)− 1)!.

Proof. Suppose CMTσ : (V,E, σ, µ) is a complete-neutrosophic graph. By
CMTσ : (V,E, σ, µ) is a complete-neutrosophic graph, all vertices are connected to each
other. So there’s one edge between two vertices. If P : vi, vs, vs+1, · · · , vs+z, vj is a path
from vi to vj , then all permutations of internal vertices, it means all vertices on the
path excluding vi and vj , is a path from vi to vj , too. Furthermore, all permutations of
vertices make a new path. The number of vertices is O(CMTσ). For given two vertices,
x and y, there are some paths from x to y. If two paths from x to y share an endpoint,
then they’re assigned to different colors. The set of different colors, S, in this process is
called path-coloring set from x to y. The minimum cardinality, |S|, between all
path-coloring sets from two given vertices is called path-coloring number and it’s
denoted by

V(CMTσ) = (O(CMTσ)− 1)!.

187

The clarifications about results are in progress as follows. A complete-neutrosophic 188

graph is related to previous result and it’s studied to apply the definitions on it. To 189

make it more clear, next part gives one special case to apply definitions and results on 190
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it. Some items are devised to make more sense about new notions. A 191

complete-neutrosophic graph is related to previous result and it’s studied to apply the 192

definitions on it, too. 193

Example 2.2. In Figure (2), a complete-neutrosophic graph is illustrated. Some points 194

are represented in follow-up items as follows. New viewpoint implies different kinds of 195

definitions to get more scrutiny and more discernment. 196

(i) Consider two vertices n1 and n2. All paths are as follow:

P1 : n1, n2 → red

P2 : n1, n3, n2 → blue

P3 : n1, n4, n2 → yellow

P4 : n1, n3, n4, n2 → white

P5 : n1, n4, n3, n2 → black

Thus ∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, is path-coloring set and its 197

cardinality, 15, is path-coloring number. To sum them up, for given two vertices, 198

x and y, there are some paths from x to y. If two paths from x to y share an 199

endpoint, then they’re assigned to different colors. The set of different colors, 200

∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, in this process is called 201

path-coloring set from x to y. The minimum cardinality, 15, between all 202

path-coloring sets from two given vertices is called path-coloring number and it’s 203

denoted by V(CMTσ) = 15; 204

(ii) all vertices have same positions in the matter of creating paths. So for every two 205

given vertices, the number and the behaviors of paths are the same; 206

(iii) there are some different paths which have no shared endpoints. So they could 207

been assigned to same color; 208

(iv) shared endpoints form a set of representatives of colors. Each color is 209

corresponded to a vertex which has minimum neutrosophic cardinality; 210

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 211

Minimum neutrosophic cardinality is obtained in this way but other way is to use 212

all shared endpoints to form S and after that minimum neutrosophic cardinality is 213

optimal; 214

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors, ∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, in this process is
called path-coloring set from x to y. The minimum neutrosophic cardinality,∑
x∈S

∑3
i=1 σi(x) = On(CMTσ)−

∑3
i=1 σi(n2) = 3.9, between all path-coloring

sets, Ss, is called neutrosophic path-coloring number and it’s denoted by

Vn(CMTσ) = On(CMTσ)−
3∑
i=1

σi(n2) = 3.9.

Another class of neutrosophic graphs is addressed to path-neutrosophic graph. 215

Proposition 2.3. Let NTG : (V,E, σ, µ) be a path-neutrosophic graph. Then

V(PTH) = O(PTH)− 1.
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Figure 2. A Neutrosophic Graph in the Viewpoint of its path-coloring number and its
neutrosophic path-coloring number.

Proof. Suppose PTH : (V,E, σ, µ) is a path-neutrosophic graph. Let
x1, x2, · · · , xO(PTH) be a path-neutrosophic graph. For given two vertices, x and y,
there’s one path from x to y. If two paths from x to y share one endpoint, then they’re
assigned to different colors but there are only O(PTH)− 1 paths for every given vertex.
In the terms of number of paths, all vertices behave the same and they’ve same
positions. The set of colors is S = {red1, red2, · · · , redO(PTH)−1}, in this process. For
given two vertices, x and y, there are some paths from x to y. If two paths from x to y
share an endpoint, then they’re assigned to different colors. The set of different colors,
S = {red1, red2, · · · , redO(PTH)−1}, in this process is called path-coloring set from x to
y. The minimum cardinality, |S| = |{red1, red2, · · · , redO(PTH)−1}| = O(PTH)− 1,
between all path-coloring sets from two given vertices is called path-coloring number
and it’s denoted by V(PTH). Thus

V(PTH) = O(PTH)− 1.

216

Example 2.4. There are two sections for clarifications. 217

(a) In Figure (3), an odd-path-neutrosophic graph is illustrated. Some points are 218

represented in follow-up items as follows. New viewpoint implies different kinds of 219

definitions to get more scrutiny and more discernment. 220

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → red

P2 : n1, n2, n3 → blue

P3 : n1, n2, n3, n4 → yellow

P4 : n1, n2, n3, n4, n5 → white

Thus S = {red,blue, yellow,white}, is path-coloring set and its cardinality, 4, 221

is path-coloring number. To sum them up, for given two vertices, x and y, 222

there are some paths from x to y. If two paths from x to y share an endpoint, 223

then they’re assigned to different colors. The set of different colors, 224

S = {red,blue, yellow,white}, in this process is called path-coloring set from 225

x to y. The minimum cardinality, 4, between all path-coloring sets from two 226

given vertices is called path-coloring number and it’s denoted by 227

V(PTH) = 4; 228

(ii) all vertices have same positions in the matter of creating paths. So for every 229

two given vertices, the number and the behaviors of paths are the same; 230
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(iii) there are some different paths which have no shared endpoints. So they 231

could been assigned to same color; 232

(iv) shared endpoints form a set of representatives of colors. Each color is 233

corresponded to a vertex which has minimum neutrosophic cardinality; 234

(v) every color in S is corresponded to a vertex has minimum neutrosophic 235

cardinality. Minimum neutrosophic cardinality is obtained in this way but 236

other way is to use all shared endpoints to form S and after that minimum 237

neutrosophic cardinality is optimal; 238

(vi) for given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors.
The set of different colors, S = {red,blue, yellow,white}, in this process is
called path-coloring set from x to y. The minimum neutrosophic cardinality,∑
x∈S

∑3
i=1 σi(x) = On(PTH)−

∑3
i=1 σi(n2) = 4.5, between all

path-coloring sets, Ss, is called neutrosophic path-coloring number and it’s
denoted by

Vn(PTH) = On(PTH)−
3∑
i=1

σi(n2) = 4.5.

(b) In Figure (4), an even-path-neutrosophic graph is illustrated. Some points are 239

represented in follow-up items as follows. New definition is applied in this section. 240

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → red

P2 : n1, n2, n3 → blue

P3 : n1, n2, n3, n4 → yellow

P4 : n1, n2, n3, n4, n5 → white

P5 : n1, n2, n3, n4, n5, n6 → black

Thus S = {red,blue, yellow,white,black}, is path-coloring set and its 241

cardinality, 5, is path-coloring number. To sum them up, for given two 242

vertices, x and y, there are some paths from x to y. If two paths from x to y 243

share an endpoint, then they’re assigned to different colors. The set of 244

different colors, S = {red,blue, yellow,white,black}, in this process is called 245

path-coloring set from x to y. The minimum cardinality, 5, between all 246

path-coloring sets from two given vertices is called path-coloring number and 247

it’s denoted by V(PTH) = 5; 248

(ii) all vertices have same positions in the matter of creating paths. So for every 249

two given vertices, the number and the behaviors of paths are the same; 250

(iii) there are some different paths which have no shared endpoints. So they 251

could been assigned to same color; 252

(iv) shared endpoints form a set of representatives of colors. Each color is 253

corresponded to a vertex which has minimum neutrosophic cardinality; 254

(v) every color in S is corresponded to a vertex has minimum neutrosophic 255

cardinality. Minimum neutrosophic cardinality is obtained in this way but 256

other way is to use all shared endpoints to form S and after that minimum 257

neutrosophic cardinality is optimal; 258

(vi) for given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors.
The set of different colors, S = {red,blue, yellow,white}, in this process is
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Figure 3. A Neutrosophic Graph in the Viewpoint of its path-coloring number and its
neutrosophic path-coloring number.

Figure 4. A Neutrosophic Graph in the Viewpoint of its path-coloring number and its
neutrosophic path-coloring number.

called path-coloring set from x to y. The minimum neutrosophic cardinality,∑
x∈S

∑3
i=1 σi(x) = On(PTH)−

∑3
i=1 σi(n5) = 7.4, between all

path-coloring sets, Ss, is called neutrosophic path-coloring number and it’s
denoted by

Vn(PTH) = On(PTH)−
3∑
i=1

σi(n5) = 7.4.

Proposition 2.5. Let NTG : (V,E, σ, µ) be a cycle-neutrosophic graph where
O(CY C) ≥ 3. Then

V(CY C) = 2× (O(CY C)− 1).

Proof. Suppose CY C : (V,E, σ, µ) is a cycle-neutrosophic graph. For given two vertices,
x and y, there are only two paths with distinct edges from x to y. If two paths from x
to y share one endpoint, then they’re assigned to different colors but there are only
2× (O(CY C)− 1) paths for every given vertex. In the terms of number of paths, all
vertices behave the same and they’ve same positions. The set of colors is

S = {red1, red2, · · · , red2×(O(CY C)−1)},

in this process. For given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors. The set
of different colors, S = {red1, red2, · · · , red2×(O(CY C)−1)}, in this process is called
path-coloring set from x to y. The minimum cardinality,

|S| = |{red1, red2, · · · , red2×(O(CY C)−1)}| = 2× (O(CY C)− 1),
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between all path-coloring sets from two given vertices is called path-coloring number
and it’s denoted by V(CY C). Thus

V(CY C) = 2× (O(CY C)− 1).

259

The clarifications about results are in progress as follows. An odd-cycle-neutrosophic 260

graph is related to previous result and it’s studied to apply the definitions on it. To 261

make it more clear, next part gives one special case to apply definitions and results on 262

it. Some items are devised to make more sense about new notions. An 263

even-cycle-neutrosophic graph is related to previous result and it’s studied to apply the 264

definitions on it, too. 265

Example 2.6. There are two sections for clarifications. 266

(a) In Figure (5), an even-cycle-neutrosophic graph is illustrated. Some points are 267

represented in follow-up items as follows. 268

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → red

P2 : n1, n2, n3 → blue

P3 : n1, n2, n3, n4 → yellow

P4 : n1, n2, n3, n4, n5 → white

P5 : n1, n2, n3, n4, n5, n6 → black

P6 : n1, n6, n5, n4, n3, n2 → pink

P7 : n1, n6, n5, n4, n3 → purple

P8 : n1, n6, n5, n4 → brown

P9 : n1, n6, n5 → orange

P10 : n1, n6 → green

Thus S = {red,blue, yellow,white,black,pink,purple,brown, orange, green},
is path-coloring set and its cardinality, 10, is path-coloring number. To sum
them up, for given two vertices, x and y, there are some paths from x to y. If
two paths from x to y share an endpoint, then they’re assigned to different
colors. The set of different colors,

S = {red,blue, yellow,white,black,pink,purple,brown, orange, green},

in this process is called path-coloring set from x to y. The minimum 269

cardinality, 10, between all path-coloring sets from two given vertices is 270

called path-coloring number and it’s denoted by V(CY C) = 10; 271

(ii) all vertices have same positions in the matter of creating paths. So for every 272

two given vertices, the number and the behaviors of paths are the same; 273

(iii) there are some different paths which have no shared endpoints. So they 274

could been assigned to same color; 275

(iv) shared endpoints form a set of representatives of colors. Each color is 276

corresponded to a vertex which has minimum neutrosophic cardinality; 277

(v) every color in S is corresponded to a vertex has minimum neutrosophic 278

cardinality. Minimum neutrosophic cardinality is obtained in this way but 279

other way is to use all shared endpoints to form S and after that minimum 280

neutrosophic cardinality is optimal; 281
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(vi) for given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors.
The set of different colors,

S = {red,blue, yellow,white,black,pink,purple,brown, orange, green},

in this process is called path-coloring set from x to y. The minimum
neutrosophic cardinality,

∑
x∈S

3∑
i=1

σi(x) = On(CY C)−
3∑
i=1

σi(n2) = 6,

between all path-coloring sets, Ss, is called neutrosophic path-coloring
number and it’s denoted by

Vn(CY C) = On(CY C)−
3∑
i=1

σi(n2) = 6.

(b) In Figure (6), an odd-cycle-neutrosophic graph is illustrated. Some points are 282

represented in follow-up items as follows. 283

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → red

P2 : n1, n2, n3 → blue

P3 : n1, n2, n3, n4 → yellow

P4 : n1, n2, n3, n4, n5 → white

P5 :: n1, n5, n4, n3, n2 → black

P6 : n1, n5, n4, n3 → pink

P7 : n1, n5, n4 → purple

P8 : n1, n5 → brown

Thus S = {red,blue, yellow,white,black,pink,purple,brown} is
path-coloring set and its cardinality, 8, is path-coloring number. To sum
them up, for given two vertices, x and y, there are some paths from x to y. If
two paths from x to y share an endpoint, then they’re assigned to different
colors. The set of different colors,

S = {red,blue, yellow,white,black,pink,purple,brown},

in this process is called path-coloring set from x to y. The minimum 284

cardinality, 8, between all path-coloring sets from two given vertices is called 285

path-coloring number and it’s denoted by V(CY C) = 8; 286

(ii) all vertices have same positions in the matter of creating paths. So for every 287

two given vertices, the number and the behaviors of paths are the same; 288

(iii) there are some different paths which have no shared endpoints. So they 289

could been assigned to same color; 290

(iv) shared endpoints form a set of representatives of colors. Each color is 291

corresponded to a vertex which has minimum neutrosophic cardinality; 292

(v) every color in S is corresponded to a vertex has minimum neutrosophic 293

cardinality. Minimum neutrosophic cardinality is obtained in this way but 294

other way is to use all shared endpoints to form S and after that minimum 295

neutrosophic cardinality is optimal; 296
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Figure 5. A Neutrosophic Graph in the Viewpoint of its path-coloring number and its
neutrosophic path-coloring number.

Figure 6. A Neutrosophic Graph in the Viewpoint of its path-coloring number and its
neutrosophic path-coloring number.

(vi) for given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors.
The set of different colors,

S = {red,blue, yellow,white,black,pink,purple,brown},

in this process is called path-coloring set from x to y. The minimum
neutrosophic cardinality,

∑
x∈S

3∑
i=1

σi(x) = On(CY C)−
3∑
i=1

σi(n3) = 6.2,

between all path-coloring sets, Ss, is called neutrosophic path-coloring
number and it’s denoted by

Vn(CY C) = On(CY C)−
3∑
i=1

σi(n3) = 6.2.

Proposition 2.7. Let NTG : (V,E, σ, µ) be a star-neutrosophic graph with center c.
Then

V(STR1,σ2) = O(STR1,σ2)− 1.

Proof. Suppose STR1,σ2
: (V,E, σ, µ) is a star-neutrosophic graph. An edge always has

center as one of its endpoints. All paths have one as their lengths, forever. For given
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two vertices, x and y, there’s only one path with distinct edges from x to y. If two paths
from x to y share one endpoint, then they’re assigned to different colors but there are
only O(STR1,σ2

)− 1 paths for center. In the terms of number of paths, all vertices
don’t behave the same and they don’t have same positions. The set of colors is

S = {red1, red2, · · · , redO(STR1,σ2
)−1},

in this process. For given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors. The set
of different colors, S = {red1, red2, · · · , redO(STR1,σ2

−1}, in this process is called
path-coloring set from x to y. The minimum cardinality,

|S| = |{red1, red2, · · · , redO(STR1,σ2
)−1}| = O(STR1,σ2)− 1,

between all path-coloring sets from two given vertices is called path-coloring number 297

and it’s denoted by V(STR1,σ2). Thus 298

V(STR1,σ2
) = O(STR1,σ2

)− 1.

299

The clarifications about results are in progress as follows. A star-neutrosophic graph 300

is related to previous result and it’s studied to apply the definitions on it. To make it 301

more clear, next part gives one special case to apply definitions and results on it. Some 302

items are devised to make more sense about new notions. A star-neutrosophic graph is 303

related to previous result and it’s studied to apply the definitions on it, too. 304

Example 2.8. There is one section for clarifications. In Figure (7), a star-neutrosophic 305

graph is illustrated. Some points are represented in follow-up items as follows. 306

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → brown

P2 : n1, n3 → pink

P3 : n1, n4 →→ blue

P4 : n1, n5 → red

Thus S = {brown,pink,blue, red} is path-coloring set and its cardinality, 4, is
path-coloring number. To sum them up, for given two vertices, x and y, there are
some paths from x to y. If two paths from x to y share an endpoint, then they’re
assigned to different colors. The set of different colors,

S = {brown,pink,blue, red},

in this process is called path-coloring set from x to y. The minimum cardinality, 4, 307

between all path-coloring sets from two given vertices is called path-coloring 308

number and it’s denoted by V(STR1,σ2
) = 4; 309

(ii) all vertices don’t have same positions in the matter of creating paths. So for every 310

two given vertices, the number and the behaviors of paths aren’t the same; 311

(iii) there aren’t some different paths which have no shared endpoints. So they 312

couldn’t been assigned to same color; 313

(iv) shared endpoints form a set of representatives of colors. Each color is 314

corresponded to a vertex which has minimum neutrosophic cardinality; 315
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Figure 7. A Neutrosophic Graph in the Viewpoint of its path-coloring number and its
neutrosophic path-coloring number.

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 316

Minimum neutrosophic cardinality is obtained in this way but other way is to use 317

all shared endpoints to form S and after that minimum neutrosophic cardinality is 318

optimal; 319

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {brown,pink,blue, red},

in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality, ∑

x∈S

3∑
i=1

σi(x) = On(STR1,σ2
)−

3∑
i=1

σi(n4) = 3.9,

between all path-coloring sets, Ss, is called neutrosophic path-coloring number
and it’s denoted by

Vn(STR1,σ2
) = On(STR1,σ2

)−
3∑
i=1

σi(n4) = 3.9.

Proposition 2.9. Let NTG : (V,E, σ, µ) be a complete-bipartite-neutrosophic graph.
Then

V(CMCσ1,σ2
) ≥ min

S∈{V1,V2}V1∪V2=V

|S|.

Proof. Suppose CMCσ1,σ2
: (V,E, σ, µ) is a complete-bipartite-neutrosophic graph. For

given two vertices, x and y, there’s only one path with distinct edges from x to y. If two
paths from x to y share one endpoint, then they’re assigned to different colors but there
are more than |V2| paths for vertices in part V1 and there are more than |V1| paths for
vertices in part V2. In the terms of number of paths, all vertices don’t behave the same
and they don’t have same positions where they’re in different parts but all vertices
behave the same and they have same positions where they’re in same parts. The set of
colors is

S = {red1, red2, · · · , redmin{V1,V2}V1∪V2=V
},

in this process. For given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors. The set
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of different colors, S = {red1, red2, · · · , redmin{V1,V2}V1∪V2=V
}, in this process is called

path-coloring set from x to y. The minimum cardinality,

|S| = |{red1, red2, · · · , redmin{V1,V2}V1∪V2=V
}| = min

S∈{V1,V2}V1∪V2=V

|S|,

between all path-coloring sets from two given vertices is called path-coloring number
and it’s denoted by V(CMCσ1,σ2). Thus

V(CMCσ1,σ2
) ≥ min

S∈{V1,V2}V1∪V2=V

|S|.

320

The clarifications about results are in progress as follows. A 321

complete-bipartite-neutrosophic graph is related to previous result and it’s studied to 322

apply the definitions on it. To make it more clear, next part gives one special case to 323

apply definitions and results on it. Some items are devised to make more senses about 324

new notions. A complete-bipartite-neutrosophic graph is related to previous result and 325

it’s studied to apply the definitions on it, too. 326

Example 2.10. There is one section for clarifications. In Figure (8), a 327

complete-bipartite-neutrosophic graph is illustrated. Some points are represented in 328

follow-up items as follows. 329

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → brown

P2 : n1, n2, n4 → pink

P3 : n1, n2, n4, n3 → blue

P4 : n1, n3 → red

P5 : n1, n3, n4 → yellow

P6 : n1, n3, n4, n2 → black

Thus S = {brown,pink,blue, red, yellow,black} is path-coloring set and its
cardinality, 6, is path-coloring number. To sum them up, for given two vertices, x
and y, there are some paths from x to y. If two paths from x to y share an
endpoint, then they’re assigned to different colors. The set of different colors,

S = {brown,pink,blue, red, yellow,black},

in this process is called path-coloring set from x to y. The minimum cardinality, 6, 330

between all path-coloring sets from two given vertices is called path-coloring 331

number and it’s denoted by V(CMCσ1,σ2
) = 6; 332

(ii) all vertices have same positions in the matter of creating paths. So for every two 333

given vertices, the number and the behaviors of paths are the same; 334

(iii) there are some different paths which have no shared endpoints. So they could 335

been assigned to same color; 336

(iv) shared endpoints form a set of representatives of colors. Each color is 337

corresponded to a vertex which has minimum neutrosophic cardinality; 338

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 339

Minimum neutrosophic cardinality is obtained in this way but other way is to use 340

all shared endpoints to form S and after that minimum neutrosophic cardinality is 341

optimal; 342
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Figure 8. A Neutrosophic Graph in the Viewpoint of its path-coloring number and its
neutrosophic path-coloring number.

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {brown,pink,blue, red, yellow,black},

in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈S

3∑
i=1

σi(x) = On(CMCσ1,σ2)−
3∑
i=1

σi(n1) = 3.9,

between all path-coloring sets, Ss, is called neutrosophic path-coloring number
and it’s denoted by

Vn(CMCσ1,σ2
) = On(CMCσ1,σ2

)−
3∑
i=1

σi(n1) = 3.9.

Proposition 2.11. Let NTG : (V,E, σ, µ) be a complete-t-partite-neutrosophic graph
where t ≥ 3. Then

V(CMCσ1,σ2,··· ,σt) ≥ min
S∈{V1,V2,··· ,Vt}V1∪V2∪···∪Vt=V

|S|.

Proof. Suppose CMCσ1,σ2,··· ,σt : (V,E, σ, µ) is a complete-t-partite-neutrosophic graph.
For given two vertices, x and y, there’s only one path with distinct edges from x to y. If
two paths from x to y share one endpoint, then they’re assigned to different colors but
there are more than |V2|+ |V3|+ · · ·+ |Vt| paths for vertices in part V1 and there are
more than |V1|+ |V2|+ · · ·+ |Vt| paths for vertices in part V2. In the terms of number of
paths, all vertices don’t behave the same and they don’t have same positions where
they’re in different parts but all vertices behave the same and they have same positions
where they’re in same parts. The set of colors is

S = {red1, red2, · · · , redmin{V1,V2}V1∪V2∪···∪Vt=V },

in this process. For given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors. The set
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of different colors, S = {red1, red2, · · · , redmin{V1,V2,··· ,Vt}V1∪V2∪···∪Vt=V }, in this process
is called path-coloring set from x to y. The minimum cardinality,

|S| = |{red1, red2, · · · , redmin{V1,V2}V1∪V2=V
}| = min

S∈{V1,V2,··· ,Vt}V1∪V2∪···∪Vt=V
|S|,

between all path-coloring sets from two given vertices is called path-coloring number
and it’s denoted by V(CMCσ1,σ2,··· ,σt). Thus

V(CMCσ1,σ2,··· ,σt) ≥ min
S∈{V1,V2,··· ,Vt}V1∪V2∪···∪Vt=V

|S|.

343

The clarifications about results are in progress as follows. A 344

complete-t-partite-neutrosophic graph is related to previous result and it’s studied to 345

apply the definitions on it. To make it more clear, next part gives one special case to 346

apply definitions and results on it. Some items are devised to make more sense about 347

new notions. A complete-t-partite-neutrosophic graph is related to previous result and 348

it’s studied to apply the definitions on it, too. 349

Example 2.12. There is one section for clarifications. In Figure (9), a 350

complete-t-partite-neutrosophic graph is illustrated. Some points are represented in 351

follow-up items as follows. 352

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → brown

P2 : n1, n2, n4 → pink

P3 : n1, n2, n4, n3 → blue

P4 : n1, n2, n4, n5 → orange

P5 : n1, n3 → red

P6 : n1, n3, n4 → yellow

P7 : n1, n3, n4, n2 → black

P8 : n1, n3, n4, n5 → white

P9 : n1, n5 → green

P10 : n1, n5, n4 → gray

P11 : n1, n5, n4, n2 → gold

P12 : n1, n5, n3, n2 → purple

Thus
S = {brown,pink,blue, orange, red, yellow,black,white, green, gray, gold,purple}
is path-coloring set and its cardinality, 12, is path-coloring number. To sum them
up, for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {brown,pink,blue, orange, red, yellow,black,white, green, gray, gold,purple},

in this process is called path-coloring set from x to y. The minimum cardinality, 353

12, between all path-coloring sets from two given vertices is called path-coloring 354

number and it’s denoted by V(CMCσ1,σ2,··· ,σt) = 12; 355
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Figure 9. A Neutrosophic Graph in the Viewpoint of its path-coloring number and its
neutrosophic path-coloring number.

(ii) all vertices have same positions in same part in the matter of creating paths. So 356

for every two given vertices, the number and the behaviors of paths are the same. 357

All vertices don’t have same positions in different part in the matter of creating 358

paths. So for every two given vertices, the number and the behaviors of paths 359

aren’t the same; 360

(iii) there are some different paths which have no shared endpoints. So they could 361

been assigned to same color; 362

(iv) shared endpoints form a set of representatives of colors. Each color is 363

corresponded to a vertex which has minimum neutrosophic cardinality; 364

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 365

Minimum neutrosophic cardinality is obtained in this way but other way is to use 366

all shared endpoints to form S and after that minimum neutrosophic cardinality is 367

optimal; 368

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {brown,pink,blue, orange, red, yellow,black,white, green, gray, gold,purple},

in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈S

3∑
i=1

σi(x) = On(CMCσ1,σ2,··· ,σt)−
3∑
i=1

σi(n1) = 5.3,

between all path-coloring sets, Ss, is called neutrosophic path-coloring number
and it’s denoted by

Vn(CMCσ1,σ2,··· ,σt) = On(CMCσ1,σ2,··· ,σt)−
3∑
i=1

σi(n1) = 5.3.

Proposition 2.13. Let NTG : (V,E, σ, µ) be a wheel-neutrosophic graph. Then

V(WHL1,σ2) = min
S
|S|.
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Proof. Suppose WHL1,σ2
: (V,E, σ, µ) is a wheel-neutrosophic graph. The argument is

elementary. All vertices of a cycle join to one vertex. The paths with an endpoint is
center form the intended set to obtain number since the number of these paths is the
biggest. For given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors, in this process is called path-coloring set from x to y. The minimum
cardinality, minS |S|, between all path-coloring sets from two given vertices is called
path-coloring number and it’s denoted by V(WHL1,σ2

). Thus

V(WHL1,σ2
) = min

S
|S|.

369

The clarifications about results are in progress as follows. A wheel-neutrosophic 370

graph is related to previous result and it’s studied to apply the definitions on it. To 371

make it more clear, next part gives one special case to apply definitions and results on it. 372

Some items are devised to make more sense about new notions. A wheel-neutrosophic 373

graph is related to previous result and it’s studied to apply the definitions on it, too. 374

Example 2.14. There is one section for clarifications. In Figure (10), a 375

wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items 376

as follows. 377

(i) Consider a vertex. All paths with endpoints are as follow. All paths are as follows.

P1 : n1, n2 | P2 : n1, n3, n2

| P3 : n1, n4, n3, n2 | P4 : n1, n4, n5, n2

| P5 : n1, n5, n2

→ red — blue — pink — purple — black

P1 : n1, n3 | P2 : n1, n2, n3

| P3 : n1, n5, n2, n3 | P4 : n1, n5, n4, n3

| P5 : n1, n4, n3

→ red — blue — pink — purple — black

P1 : n1, n4 | P2 : n1, n3, n4

| P3 : n1, n2, n3, n4 | P4 : n1, n2, n5, n4

| P5 : n1, n5, n4

→ red — blue — pink — purple — black

P1 : n1, n5 | P2 : n1, n2, n5

| P3 : n1, n3, n2, n5 | P4 : n1, n3, n4, n5

| P5 : n1, n4, n5

→ red — blue — pink — purple — black
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P1 : n2, n3 | P2 : n2, n1, n3

| P3 : n2, n1, n4, n3 | P4 : n2, n1, n5, n4, n3

| P5 : n2, n5, n1, n3 | P6 : n2, n5, n1, n4, n3

| P7 : n2, n5, n4, n3

→ red — blue — pink — purple — black — green — orange

P1 : n2, n1, n4 | P2 : n2, n1, n3, n4

| P3 : n2, n1, n5, n4 | P4 : n2, n3, n4

| P5 : n2, n3, n1, n4 | P6 : n2, n3, n1, n5, n4

| P7 : n2, n5, n4

| P8 : n2, n5, n1, n4

| P9 : n2, n5, n1, n3, n4

→ red — blue — pink — purple — black — green — orange

P1 : n2, n5 | P2 : n2, n1, n5

| P3 : n2, n1, n4, n5 | P4 : n2, n1, n3, n4, n5

| P5 : n2, n3, n1, n5 | P6 : n2, n3, n1, n4, n5

| P7 : n2, n3, n4, n5

→ red — blue — pink — purple — black — green — orange

P1 : n3, n4 | P2 : n3, n1, n4

| P3 : n3, n1, n5, n4 | P4 : n3, n1, n2, n5, n4

| P5 : n3, n2, n1, n4 | P6 : n3, n2, n1, n5, n4

| P7 : n3, n2, n5, n4

→ red — blue — pink — purple — black — green — orange

P1 : n3, n1, n5 | P2 : n3, n1, n2, n5

| P3 : n3, n1, n4, n5 | P4 : n3, n2, n5

| P5 : n3, n2, n1, n5 | P6 : n3, n2, n1, n4, n5

| P7 : n3, n4, n5 | P8 : n3, n4, n1, n5

| P9 : n3, n4, n1, n2, n5

→ red — blue — pink — purple — black — green — orange

P1 : n4, n5 | P2 : n4, n1, n5

| P3 : n4, n1, n2, n5 | P4 : n4, n1, n3, n2, n5

| P5 : n4, n3, n1, n5 | P6 : n4, n3, n1, n2, n5

| P7 : n4, n3, n2, n5

→ red — blue — pink — purple — black — green — orange
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The number is 48.

Thus S = {red1, red2, · · · , red48} is path-coloring set and its cardinality, 48, is
path-coloring number. To sum them up, for given two vertices, x and y, there are
some paths from x to y. If two paths from x to y share an endpoint, then they’re
assigned to different colors. The set of different colors,

S = {red1, red2, · · · , red48},

in this process is called path-coloring set from x to y. The minimum cardinality, 378

48, between all path-coloring sets from two given vertices is called path-coloring 379

number and it’s denoted by V(WHL1,σ2) = 48; 380

(ii) all vertices excluding center have same positions in the matter of creating paths. 381

So for every two given vertices, the number and the behaviors of paths are the 382

same; 383

(iii) there are some different paths which have no shared endpoints. So they could 384

been assigned to same color; 385

(iv) shared endpoints form a set of representatives of colors. Each color is 386

corresponded to a vertex which has minimum neutrosophic cardinality; 387

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 388

Minimum neutrosophic cardinality is obtained in this way but other way is to use 389

all shared endpoints to form S and after that minimum neutrosophic cardinality is 390

optimal; 391

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {red1, red2, · · · , red48},
in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality, ∑

x∈S

3∑
i=1

σi(x) = On(WHL1,σ2
)−

3∑
i=1

σi(n1) = 5.3,

between all path-coloring sets, Ss, is called neutrosophic path-coloring number
and it’s denoted by

Vn(WHL1,σ2
) = On(WHL1,σ2

)−
3∑
i=1

σi(n1) = 5.3.

3 Setting of neutrosophic path-coloring number 392

In this section, I provide some results in the setting of neutrosophic path-coloring 393

number. Some classes of neutrosophic graphs are chosen. Complete-neutrosophic graph, 394

path-neutrosophic graph, cycle-neutrosophic graph, star-neutrosophic graph, 395

bipartite-neutrosophic graph, t-partite-neutrosophic graph, and wheel-neutrosophic 396

graph, are both of cases of study and classes which the results are about them. 397

Proposition 3.1. Let NTG : (V,E, σ, µ) be a complete-neutrosophic graph. Then 398

Vn(CMTσ) = On(CMTσ)−max
x∈S

3∑
i=1

σi(x).

23/49



Figure 10. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.

Proof. Suppose CMTσ : (V,E, σ, µ) is a complete-neutrosophic graph. By
CMTσ : (V,E, σ, µ) is a complete-neutrosophic graph, all vertices are connected to each
other. So there’s one edge between two vertices. If P : vi, vs, vs+1, · · · , vs+z, vj is a path
from vi to vj , then all permutations of internal vertices, it means all vertices on the
path excluding vi and vj , is a path from vi to vj , too. Furthermore, all permutations of
vertices make a new path. The number of vertices is O(CMTσ). For given two vertices,
x and y, there are some paths from x to y. If two paths from x to y share an endpoint,
then they’re assigned to different colors. The set S of different colors in this process is
called path-coloring set from x to y. The minimum neutrosophic cardinality,∑
x∈Z

∑3
i=1 σi(x), between all sets Zs including the latter endpoints corresponded to

path-coloring set Ss, is called neutrosophic path-coloring number and it’s denoted by
Vn(CMTσ). Thus

Vn(CMTσ) = On(CMTσ)−max
x∈S

3∑
i=1

σi(x).

399

The clarifications about results are in progress as follows. A complete-neutrosophic 400

graph is related to previous result and it’s studied to apply the definitions on it. To 401

make it more clear, next part gives one special case to apply definitions and results on 402

it. Some items are devised to make more sense about new notions. A 403

complete-neutrosophic graph is related to previous result and it’s studied to apply the 404

definitions on it, too. 405

Example 3.2. In Figure (11), a complete-neutrosophic graph is illustrated. Some 406

points are represented in follow-up items as follows. New viewpoint implies different 407

kinds of definitions to get more scrutiny and more discernment. 408

(i) Consider two vertices n1 and n2. All paths are as follow:

P1 : n1, n2 → red

P2 : n1, n3, n2 → blue

P3 : n1, n4, n2 → yellow

P4 : n1, n3, n4, n2 → white

P5 : n1, n4, n3, n2 → black
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Figure 11. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.

Thus ∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, is path-coloring set and its 409

cardinality, 15, is path-coloring number. To sum them up, for given two vertices, 410

x and y, there are some paths from x to y. If two paths from x to y share an 411

endpoint, then they’re assigned to different colors. The set of different colors, 412

∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, in this process is called 413

path-coloring set from x to y. The minimum cardinality, 15, between all 414

path-coloring sets from two given vertices is called path-coloring number and it’s 415

denoted by V(CMT ) = 15; 416

(ii) all vertices have same positions in the matter of creating paths. So for every two 417

given vertices, the number and the behaviors of paths are the same; 418

(iii) there are some different paths which have no shared endpoints. So they could 419

been assigned to same color; 420

(iv) shared endpoints form a set of representatives of colors. Each color is 421

corresponded to a vertex which has minimum neutrosophic cardinality; 422

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 423

Minimum neutrosophic cardinality is obtained in this way but other way is to use 424

all shared endpoints to form S and after that minimum neutrosophic cardinality is 425

optimal; 426

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors, ∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, in this process is
called path-coloring set from x to y. The minimum neutrosophic cardinality,∑
x∈S

∑3
i=1 σi(x) = On(CMT )−

∑3
i=1 σi(n2) = 3.9, between all path-coloring

sets, Ss, is called neutrosophic path-coloring number and it’s denoted by

Vn(CMT ) = On(CMT )−
3∑
i=1

σi(n2) = 3.9.

Another class of neutrosophic graphs is addressed to path-neutrosophic graph. 427

Proposition 3.3. Let NTG : (V,E, σ, µ) be a path-neutrosophic graph. Then

Vn(PTH) = On(PTH)−max
x∈S

3∑
i=1

σi(x).

Proof. Suppose PTH : (V,E, σ, µ) is a path-neutrosophic graph. Let
x1, x2, · · · , xO(PTH) be a path-neutrosophic graph. For given two vertices, x and y,
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there’s one path from x to y. If two paths from x to y share one endpoint, then they’re
assigned to different colors but there are only O(PTH)− 1 paths for every given vertex.
In the terms of number of paths, all vertices behave the same and they’ve same
positions. The set of colors is S = {red1, red2, · · · , redO(PTH)−1}, in this process. For
given two vertices, x and y, there are some paths from x to y. If two paths from x to y
share an endpoint, then they’re assigned to different colors. The set of different colors,
S = {red1, red2, · · · , redO(PTH)−1}, in this process is called path-coloring set from x to
y. The minimum cardinality, |S| = |{red1, red2, · · · , redO(PTH)−1}| = O(PTH)− 1,
between all path-coloring sets from two given vertices is called path-coloring number
and it’s denoted by V(PTH). For given two vertices, x and y, there are some paths
from x to y. If two paths from x to y share an endpoint, then they’re assigned to
different colors. The set S of different colors in this process is called path-coloring set
from x to y. The minimum neutrosophic cardinality,

∑
x∈Z

∑3
i=1 σi(x), between all sets

Zs including the latter endpoints corresponded to path-coloring set Ss, is called
neutrosophic path-coloring number and it’s denoted by Vn(PTH). Thus

Vn(PTH) = On(PTH)−max
x∈S

3∑
i=1

σi(x).

428

Example 3.4. There are two sections for clarifications. 429

(a) In Figure (12), an odd-path-neutrosophic graph is illustrated. Some points are 430

represented in follow-up items as follows. New viewpoint implies different kinds of 431

definitions to get more scrutiny and more discernment. 432

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → red

P2 : n1, n2, n3 → blue

P3 : n1, n2, n3, n4 → yellow

P4 : n1, n2, n3, n4, n5 → white

Thus S = {red,blue, yellow,white}, is path-coloring set and its cardinality, 4, 433

is path-coloring number. To sum them up, for given two vertices, x and y, 434

there are some paths from x to y. If two paths from x to y share an endpoint, 435

then they’re assigned to different colors. The set of different colors, 436

S = {red,blue, yellow,white}, in this process is called path-coloring set from 437

x to y. The minimum cardinality, 4, between all path-coloring sets from two 438

given vertices is called path-coloring number and it’s denoted by 439

V(PTH) = 4; 440

(ii) all vertices have same positions in the matter of creating paths. So for every 441

two given vertices, the number and the behaviors of paths are the same; 442

(iii) there are some different paths which have no shared endpoints. So they 443

could been assigned to same color; 444

(iv) shared endpoints form a set of representatives of colors. Each color is 445

corresponded to a vertex which has minimum neutrosophic cardinality; 446

(v) every color in S is corresponded to a vertex has minimum neutrosophic 447

cardinality. Minimum neutrosophic cardinality is obtained in this way but 448

other way is to use all shared endpoints to form S and after that minimum 449

neutrosophic cardinality is optimal; 450
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(vi) for given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors.
The set of different colors, S = {red,blue, yellow,white}, in this process is
called path-coloring set from x to y. The minimum neutrosophic cardinality,∑
x∈S

∑3
i=1 σi(x) = On(PTH)−

∑3
i=1 σi(n2) = 4.5, between all

path-coloring sets, Ss, is called neutrosophic path-coloring number and it’s
denoted by

Vn(PTH) = On(PTH)−
3∑
i=1

σi(n2) = 4.5.

(b) In Figure (13), an even-path-neutrosophic graph is illustrated. Some points are 451

represented in follow-up items as follows. New definition is applied in this section. 452

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → red

P2 : n1, n2, n3 → blue

P3 : n1, n2, n3, n4 → yellow

P4 : n1, n2, n3, n4, n5 → white

P5 : n1, n2, n3, n4, n5, n6 → black

Thus S = {red,blue, yellow,white,black}, is path-coloring set and its 453

cardinality, 5, is path-coloring number. To sum them up, for given two 454

vertices, x and y, there are some paths from x to y. If two paths from x to y 455

share an endpoint, then they’re assigned to different colors. The set of 456

different colors, S = {red,blue, yellow,white,black}, in this process is called 457

path-coloring set from x to y. The minimum cardinality, 5, between all 458

path-coloring sets from two given vertices is called path-coloring number and 459

it’s denoted by V(PTH) = 5; 460

(ii) all vertices have same positions in the matter of creating paths. So for every 461

two given vertices, the number and the behaviors of paths are the same; 462

(iii) there are some different paths which have no shared endpoints. So they 463

could been assigned to same color; 464

(iv) shared endpoints form a set of representatives of colors. Each color is 465

corresponded to a vertex which has minimum neutrosophic cardinality; 466

(v) every color in S is corresponded to a vertex has minimum neutrosophic 467

cardinality. Minimum neutrosophic cardinality is obtained in this way but 468

other way is to use all shared endpoints to form S and after that minimum 469

neutrosophic cardinality is optimal; 470

(vi) for given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors.
The set of different colors, S = {red,blue, yellow,white}, in this process is
called path-coloring set from x to y. The minimum neutrosophic cardinality,∑
x∈S

∑3
i=1 σi(x) = On(PTH)−

∑3
i=1 σi(n5) = 7.4, between all

path-coloring sets, Ss, is called neutrosophic path-coloring number and it’s
denoted by

Vn(PTH) = On(PTH)−
3∑
i=1

σi(n5) = 7.4.
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Figure 12. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.

Figure 13. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.
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Proposition 3.5. Let NTG : (V,E, σ, µ) be a cycle-neutrosophic graph where
O(CY C) ≥ 3. Then

Vn(CY C) = On(CY C)−max
x∈S

3∑
i=1

σi(x).

Proof. Suppose CY C : (V,E, σ, µ) is a cycle-neutrosophic graph. For given two vertices,
x and y, there are only two paths with distinct edges from x to y. If two paths from x
to y share one endpoint, then they’re assigned to different colors but there are only
2× (O(CY C)− 1) paths for every given vertex. In the terms of number of paths, all
vertices behave the same and they’ve same positions. The set of colors is

S = {red1, red2, · · · , red2×(O(CY C)−1)},

in this process. For given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors. The set
of different colors, S = {red1, red2, · · · , red2×(O(CY C)−1)}, in this process is called
path-coloring set from x to y. The minimum cardinality,

|S| = |{red1, red2, · · · , red2×(O(CY C)−1)}| = 2× (O(CY C)− 1),

between all path-coloring sets from two given vertices is called path-coloring number
and it’s denoted by V(CY C). Thus

V(CY C) = 2× (O(CY C)− 1).

For given two vertices, x and y, there are some paths from x to y. If two paths from x
to y share an endpoint, then they’re assigned to different colors. The set S of different
colors in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈Z

∑3
i=1 σi(x), between all sets Zs including the latter endpoints

corresponded to path-coloring set Ss, is called neutrosophic path-coloring number and
it’s denoted by Vn(CY C). Thus

Vn(CY C) = On(CY C)−max
x∈S

3∑
i=1

σi(x).

471

The clarifications about results are in progress as follows. An odd-cycle-neutrosophic 472

graph is related to previous result and it’s studied to apply the definitions on it. To 473

make it more clear, next part gives one special case to apply definitions and results on 474

it. Some items are devised to make more sense about new notions. An 475

even-cycle-neutrosophic graph is related to previous result and it’s studied to apply the 476

definitions on it, too. 477

Example 3.6. There are two sections for clarifications. 478

(a) In Figure (14), an even-cycle-neutrosophic graph is illustrated. Some points are 479

represented in follow-up items as follows. 480
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(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → red

P2 : n1, n2, n3 → blue

P3 : n1, n2, n3, n4 → yellow

P4 : n1, n2, n3, n4, n5 → white

P5 : n1, n2, n3, n4, n5, n6 → black

P6 : n1, n6, n5, n4, n3, n2 → pink

P7 : n1, n6, n5, n4, n3 → purple

P8 : n1, n6, n5, n4 → brown

P9 : n1, n6, n5 → orange

P10 : n1, n6 → green

Thus S = {red,blue, yellow,white,black,pink,purple,brown, orange, green},
is path-coloring set and its cardinality, 10, is path-coloring number. To sum
them up, for given two vertices, x and y, there are some paths from x to y. If
two paths from x to y share an endpoint, then they’re assigned to different
colors. The set of different colors,

S = {red,blue, yellow,white,black,pink,purple,brown, orange, green},

in this process is called path-coloring set from x to y. The minimum 481

cardinality, 10, between all path-coloring sets from two given vertices is 482

called path-coloring number and it’s denoted by V(CY C) = 10; 483

(ii) all vertices have same positions in the matter of creating paths. So for every 484

two given vertices, the number and the behaviors of paths are the same; 485

(iii) there are some different paths which have no shared endpoints. So they 486

could been assigned to same color; 487

(iv) shared endpoints form a set of representatives of colors. Each color is 488

corresponded to a vertex which has minimum neutrosophic cardinality; 489

(v) every color in S is corresponded to a vertex has minimum neutrosophic 490

cardinality. Minimum neutrosophic cardinality is obtained in this way but 491

other way is to use all shared endpoints to form S and after that minimum 492

neutrosophic cardinality is optimal; 493

(vi) for given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors.
The set of different colors,

S = {red,blue, yellow,white,black,pink,purple,brown, orange, green},

in this process is called path-coloring set from x to y. The minimum
neutrosophic cardinality,

∑
x∈S

3∑
i=1

σi(x) = On(CY C)−
3∑
i=1

σi(n2) = 6,

between all path-coloring sets, Ss, is called neutrosophic path-coloring
number and it’s denoted by

Vn(CY C) = On(CY C)−
3∑
i=1

σi(n2) = 6.
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(b) In Figure (15), an odd-cycle-neutrosophic graph is illustrated. Some points are 494

represented in follow-up items as follows. 495

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → red

P2 : n1, n2, n3 → blue

P3 : n1, n2, n3, n4 → yellow

P4 : n1, n2, n3, n4, n5 → white

P5 :: n1, n5, n4, n3, n2 → black

P6 : n1, n5, n4, n3 → pink

P7 : n1, n5, n4 → purple

P8 : n1, n5 → brown

Thus S = {red,blue, yellow,white,black,pink,purple,brown} is
path-coloring set and its cardinality, 8, is path-coloring number. To sum
them up, for given two vertices, x and y, there are some paths from x to y. If
two paths from x to y share an endpoint, then they’re assigned to different
colors. The set of different colors,

S = {red,blue, yellow,white,black,pink,purple,brown},

in this process is called path-coloring set from x to y. The minimum 496

cardinality, 8, between all path-coloring sets from two given vertices is called 497

path-coloring number and it’s denoted by V(CY C) = 8; 498

(ii) all vertices have same positions in the matter of creating paths. So for every 499

two given vertices, the number and the behaviors of paths are the same; 500

(iii) there are some different paths which have no shared endpoints. So they 501

could been assigned to same color; 502

(iv) shared endpoints form a set of representatives of colors. Each color is 503

corresponded to a vertex which has minimum neutrosophic cardinality; 504

(v) every color in S is corresponded to a vertex has minimum neutrosophic 505

cardinality. Minimum neutrosophic cardinality is obtained in this way but 506

other way is to use all shared endpoints to form S and after that minimum 507

neutrosophic cardinality is optimal; 508

(vi) for given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors.
The set of different colors,

S = {red,blue, yellow,white,black,pink,purple,brown},

in this process is called path-coloring set from x to y. The minimum
neutrosophic cardinality,

∑
x∈S

3∑
i=1

σi(x) = On(CY C)−
3∑
i=1

σi(n3) = 6.2,

between all path-coloring sets, Ss, is called neutrosophic path-coloring
number and it’s denoted by

Vn(CY C) = On(CY C)−
3∑
i=1

σi(n3) = 6.2.
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Figure 14. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.

Figure 15. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.
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Proposition 3.7. Let NTG : (V,E, σ, µ) be a star-neutrosophic graph with center c.
Then

Vn(STR1,σ2
) = On(STR1,σ2

)−
3∑
i=1

σi(c).

Proof. Suppose STR1,σ2 : (V,E, σ, µ) is a star-neutrosophic graph. An edge always has
center as one of its endpoints. All paths have one as their lengths, forever. For given
two vertices, x and y, there’s only one path with distinct edges from x to y. If two paths
from x to y share one endpoint, then they’re assigned to different colors but there are
only O(STR1,σ2

)− 1 paths for center. In the terms of number of paths, all vertices
don’t behave the same and they don’t have same positions. The set of colors is

S = {red1, red2, · · · , redO(STR1,σ2
)−1},

in this process. For given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors. The set
of different colors, S = {red1, red2, · · · , redO(STR1,σ2

−1}, in this process is called
path-coloring set from x to y. The minimum cardinality,

|S| = |{red1, red2, · · · , redO(STR1,σ2
)−1}| = O(STR1,σ2

)− 1,

between all path-coloring sets from two given vertices is called path-coloring number 509

and it’s denoted by V(STR1,σ2
). Thus 510

V(STR1,σ2) = O(STR1,σ2)− 1.

For given two vertices, x and y, there are some paths from x to y. If two paths from x
to y share an endpoint, then they’re assigned to different colors. The set S of different
colors in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈Z

∑3
i=1 σi(x), between all sets Zs including the latter endpoints

corresponded to path-coloring set Ss, is called neutrosophic path-coloring number and
it’s denoted by Vn(STR1,σ2

). Thus

Vn(STR1,σ2
) = On(STR1,σ2

)−
3∑
i=1

σi(c).

511

The clarifications about results are in progress as follows. A star-neutrosophic graph 512

is related to previous result and it’s studied to apply the definitions on it. To make it 513

more clear, next part gives one special case to apply definitions and results on it. Some 514

items are devised to make more sense about new notions. A star-neutrosophic graph is 515

related to previous result and it’s studied to apply the definitions on it, too. 516

Example 3.8. There is one section for clarifications. In Figure (16), a 517

star-neutrosophic graph is illustrated. Some points are represented in follow-up items as 518

follows. 519

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → brown

P2 : n1, n3 → pink

P3 : n1, n4 →→ blue

P4 : n1, n5 → red
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Thus S = {brown,pink,blue, red} is path-coloring set and its cardinality, 4, is
path-coloring number. To sum them up, for given two vertices, x and y, there are
some paths from x to y. If two paths from x to y share an endpoint, then they’re
assigned to different colors. The set of different colors,

S = {brown,pink,blue, red},

in this process is called path-coloring set from x to y. The minimum cardinality, 4, 520

between all path-coloring sets from two given vertices is called path-coloring 521

number and it’s denoted by V(STR1,σ2
) = 4; 522

(ii) all vertices don’t have same positions in the matter of creating paths. So for every 523

two given vertices, the number and the behaviors of paths aren’t the same; 524

(iii) there aren’t some different paths which have no shared endpoints. So they 525

couldn’t been assigned to same color; 526

(iv) shared endpoints form a set of representatives of colors. Each color is 527

corresponded to a vertex which has minimum neutrosophic cardinality; 528

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 529

Minimum neutrosophic cardinality is obtained in this way but other way is to use 530

all shared endpoints to form S and after that minimum neutrosophic cardinality is 531

optimal; 532

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {brown,pink,blue, red},

in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality, ∑

x∈S

3∑
i=1

σi(x) = On(STR1,σ2
)−

3∑
i=1

σi(n4) = 3.9,

between all path-coloring sets, Ss, is called neutrosophic path-coloring number
and it’s denoted by

Vn(STR1,σ2) = On(STR1,σ2)−
3∑
i=1

σi(n4) = 3.9.

Proposition 3.9. Let NTG : (V,E, σ, µ) be a complete-bipartite-neutrosophic graph.
Then

Vn(CMCσ1,σ2) ≥
∑

x∈S∈{V1,V2}V1∪V2=V

3∑
i=1

σi(x)−max
x∈S

3∑
i=1

σi(x).

Proof. Suppose CMCσ1,σ2
: (V,E, σ, µ) is a complete-bipartite-neutrosophic graph. For

given two vertices, x and y, there’s only one path with distinct edges from x to y. If two
paths from x to y share one endpoint, then they’re assigned to different colors but there
are more than |V2| paths for vertices in part V1 and there are more than |V1| paths for
vertices in part V2. In the terms of number of paths, all vertices don’t behave the same
and they don’t have same positions where they’re in different parts but all vertices
behave the same and they have same positions where they’re in same parts. The set of
colors is

S = {red1, red2, · · · , redmin{V1,V2}V1∪V2=V
},
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Figure 16. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.

in this process. For given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors. The set
of different colors, S = {red1, red2, · · · , redmin{V1,V2}V1∪V2=V

}, in this process is called
path-coloring set from x to y. The minimum cardinality,

|S| = |{red1, red2, · · · , redmin{V1,V2}V1∪V2=V
}| = min

S∈{V1,V2}V1∪V2=V

|S|,

between all path-coloring sets from two given vertices is called path-coloring number
and it’s denoted by V(CMCσ1,σ2

). Thus

V(CMCσ1,σ2) ≥ min
S∈{V1,V2}V1∪V2=V

|S|.

For given two vertices, x and y, there are some paths from x to y. If two paths from x
to y share an endpoint, then they’re assigned to different colors. The set S of different
colors in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈Z

∑3
i=1 σi(x), between all sets Zs including the latter endpoints

corresponded to path-coloring set Ss, is called neutrosophic path-coloring number and
it’s denoted by Vn(CMCσ1,σ2

). Thus

Vn(CMCσ1,σ2
) ≥

∑
x∈S∈{V1,V2}V1∪V2=V

3∑
i=1

σi(x)−max
x∈S

3∑
i=1

σi(x).

533

The clarifications about results are in progress as follows. A 534

complete-bipartite-neutrosophic graph is related to previous result and it’s studied to 535

apply the definitions on it. To make it more clear, next part gives one special case to 536

apply definitions and results on it. Some items are devised to make more senses about 537

new notions. A complete-bipartite-neutrosophic graph is related to previous result and 538

it’s studied to apply the definitions on it, too. 539

Example 3.10. There is one section for clarifications. In Figure (17), a 540

complete-bipartite-neutrosophic graph is illustrated. Some points are represented in 541

follow-up items as follows. 542
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(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → brown

P2 : n1, n2, n4 → pink

P3 : n1, n2, n4, n3 → blue

P4 : n1, n3 → red

P5 : n1, n3, n4 → yellow

P6 : n1, n3, n4, n2 → black

Thus S = {brown,pink,blue, red, yellow,black} is path-coloring set and its
cardinality, 6, is path-coloring number. To sum them up, for given two vertices, x
and y, there are some paths from x to y. If two paths from x to y share an
endpoint, then they’re assigned to different colors. The set of different colors,

S = {brown,pink,blue, red, yellow,black},

in this process is called path-coloring set from x to y. The minimum cardinality, 6, 543

between all path-coloring sets from two given vertices is called path-coloring 544

number and it’s denoted by V(CMCσ1,σ2
) = 6; 545

(ii) all vertices have same positions in the matter of creating paths. So for every two 546

given vertices, the number and the behaviors of paths are the same; 547

(iii) there are some different paths which have no shared endpoints. So they could 548

been assigned to same color; 549

(iv) shared endpoints form a set of representatives of colors. Each color is 550

corresponded to a vertex which has minimum neutrosophic cardinality; 551

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 552

Minimum neutrosophic cardinality is obtained in this way but other way is to use 553

all shared endpoints to form S and after that minimum neutrosophic cardinality is 554

optimal; 555

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {brown,pink,blue, red, yellow,black},

in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈S

3∑
i=1

σi(x) = On(CMCσ1,σ2
)−

3∑
i=1

σi(n1) = 3.9,

between all path-coloring sets, Ss, is called neutrosophic path-coloring number
and it’s denoted by

Vn(CMCσ1,σ2
) = On(CMCσ1,σ2

)−
3∑
i=1

σi(n1) = 3.9.
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Figure 17. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.

Proposition 3.11. Let NTG : (V,E, σ, µ) be a complete-t-partite-neutrosophic graph
where t ≥ 3. Then

Vn(CMCσ1,σ2,··· ,σt) ≥
∑

x∈S∈{V1,V2,··· ,Vt}V1∪V2∪···∪Vt=V

3∑
i=1

σi(x)−max
x∈S

3∑
i=1

σi(x).

Proof. Suppose CMCσ1,σ2,··· ,σt : (V,E, σ, µ) is a complete-t-partite-neutrosophic graph.
For given two vertices, x and y, there’s only one path with distinct edges from x to y. If
two paths from x to y share one endpoint, then they’re assigned to different colors but
there are more than |V2|+ |V3|+ · · ·+ |Vt| paths for vertices in part V1 and there are
more than |V1|+ |V2|+ · · ·+ |Vt| paths for vertices in part V2. In the terms of number of
paths, all vertices don’t behave the same and they don’t have same positions where
they’re in different parts but all vertices behave the same and they have same positions
where they’re in same parts. The set of colors is

S = {red1, red2, · · · , redmin{V1,V2}V1∪V2∪···∪Vt=V },

in this process. For given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors. The set
of different colors, S = {red1, red2, · · · , redmin{V1,V2,··· ,Vt}V1∪V2∪···∪Vt=V }, in this process
is called path-coloring set from x to y. The minimum cardinality,

|S| = |{red1, red2, · · · , redmin{V1,V2}V1∪V2=V
}| = min

S∈{V1,V2,··· ,Vt}V1∪V2∪···∪Vt=V
|S|,

between all path-coloring sets from two given vertices is called path-coloring number
and it’s denoted by V(CMCσ1,σ2,··· ,σt). Thus

V(CMCσ1,σ2,··· ,σt) ≥ min
S∈{V1,V2,··· ,Vt}V1∪V2∪···∪Vt=V

|S|.

For given two vertices, x and y, there are some paths from x to y. If two paths from x
to y share an endpoint, then they’re assigned to different colors. The set S of different
colors in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈Z

∑3
i=1 σi(x), between all sets Zs including the latter endpoints

corresponded to path-coloring set Ss, is called neutrosophic path-coloring number and
it’s denoted by Vn(CMCσ1,σ2,··· ,σt). Thus

Vn(CMCσ1,σ2,··· ,σt) ≥
∑

x∈S∈{V1,V2,··· ,Vt}V1∪V2∪···∪Vt=V

3∑
i=1

σi(x)−max
x∈S

3∑
i=1

σi(x).
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556

The clarifications about results are in progress as follows. A 557

complete-t-partite-neutrosophic graph is related to previous result and it’s studied to 558

apply the definitions on it. To make it more clear, next part gives one special case to 559

apply definitions and results on it. Some items are devised to make more sense about 560

new notions. A complete-t-partite-neutrosophic graph is related to previous result and 561

it’s studied to apply the definitions on it, too. 562

Example 3.12. There is one section for clarifications. In Figure (18), a 563

complete-t-partite-neutrosophic graph is illustrated. Some points are represented in 564

follow-up items as follows. 565

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → brown

P2 : n1, n2, n4 → pink

P3 : n1, n2, n4, n3 → blue

P4 : n1, n2, n4, n5 → orange

P5 : n1, n3 → red

P6 : n1, n3, n4 → yellow

P7 : n1, n3, n4, n2 → black

P8 : n1, n3, n4, n5 → white

P9 : n1, n5 → green

P10 : n1, n5, n4 → gray

P11 : n1, n5, n4, n2 → gold

P12 : n1, n5, n3, n2 → purple

Thus
S = {brown,pink,blue, orange, red, yellow,black,white, green, gray, gold,purple}
is path-coloring set and its cardinality, 12, is path-coloring number. To sum them
up, for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {brown,pink,blue, orange, red, yellow,black,white, green, gray, gold,purple},

in this process is called path-coloring set from x to y. The minimum cardinality, 566

12, between all path-coloring sets from two given vertices is called path-coloring 567

number and it’s denoted by V(CMCσ1,σ2,··· ,σt) = 12; 568

(ii) all vertices have same positions in same part in the matter of creating paths. So 569

for every two given vertices, the number and the behaviors of paths are the same. 570

All vertices don’t have same positions in different part in the matter of creating 571

paths. So for every two given vertices, the number and the behaviors of paths 572

aren’t the same; 573

(iii) there are some different paths which have no shared endpoints. So they could 574

been assigned to same color; 575

(iv) shared endpoints form a set of representatives of colors. Each color is 576

corresponded to a vertex which has minimum neutrosophic cardinality; 577
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Figure 18. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 578

Minimum neutrosophic cardinality is obtained in this way but other way is to use 579

all shared endpoints to form S and after that minimum neutrosophic cardinality is 580

optimal; 581

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {brown,pink,blue, orange, red, yellow,black,white, green, gray, gold,purple},

in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈S

3∑
i=1

σi(x) = On(CMCσ1,σ2,··· ,σt)−
3∑
i=1

σi(n1) = 5.3,

between all path-coloring sets, Ss, is called neutrosophic path-coloring number
and it’s denoted by

Vn(CMCσ1,σ2,··· ,σt) = On(CMCσ1,σ2,··· ,σt)−
3∑
i=1

σi(n1) = 5.3.

Proposition 3.13. Let NTG : (V,E, σ, µ) be a wheel-neutrosophic graph. Then

Vn(WHL1,σ2) = On(WHL1,σ2)−
3∑
i=1

σi(c).

Proof. Suppose WHL1,σ2
: (V,E, σ, µ) is a wheel-neutrosophic graph. The argument is

elementary. All vertices of a cycle join to one vertex. The paths with an endpoint is
center form the intended set to obtain number since the number of these paths is the
biggest. For given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors, in this process is called path-coloring set from x to y. The minimum
cardinality, minS |S|, between all path-coloring sets from two given vertices is called
path-coloring number and it’s denoted by V(WHL1,σ2

). Thus

V(WHL1,σ2) = min
S
|S|.
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For given two vertices, x and y, there are some paths from x to y. If two paths from x
to y share an endpoint, then they’re assigned to different colors. The set S of different
colors in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈Z

∑3
i=1 σi(x), between all sets Zs including the latter endpoints

corresponded to path-coloring set Ss, is called neutrosophic path-coloring number and
it’s denoted by Vn(WHL1,σ2

). Thus

Vn(WHL1,σ2
) = On(WHL1,σ2

)−
3∑
i=1

σi(c).

582

The clarifications about results are in progress as follows. A wheel-neutrosophic 583

graph is related to previous result and it’s studied to apply the definitions on it. To 584

make it more clear, next part gives one special case to apply definitions and results on it. 585

Some items are devised to make more sense about new notions. A wheel-neutrosophic 586

graph is related to previous result and it’s studied to apply the definitions on it, too. 587

Example 3.14. There is one section for clarifications. In Figure (19), a 588

wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items 589

as follows. 590

(i) Consider a vertex. All paths with endpoints are as follow. All paths are as follows.

P1 : n1, n2 | P2 : n1, n3, n2

| P3 : n1, n4, n3, n2 | P4 : n1, n4, n5, n2

| P5 : n1, n5, n2

→ red — blue — pink — purple — black

P1 : n1, n3 | P2 : n1, n2, n3

| P3 : n1, n5, n2, n3 | P4 : n1, n5, n4, n3

| P5 : n1, n4, n3

→ red — blue — pink — purple — black

P1 : n1, n4 | P2 : n1, n3, n4

| P3 : n1, n2, n3, n4 | P4 : n1, n2, n5, n4

| P5 : n1, n5, n4

→ red — blue — pink — purple — black

P1 : n1, n5 | P2 : n1, n2, n5

| P3 : n1, n3, n2, n5 | P4 : n1, n3, n4, n5

| P5 : n1, n4, n5

→ red — blue — pink — purple — black
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P1 : n2, n3 | P2 : n2, n1, n3

| P3 : n2, n1, n4, n3 | P4 : n2, n1, n5, n4, n3

| P5 : n2, n5, n1, n3 | P6 : n2, n5, n1, n4, n3

| P7 : n2, n5, n4, n3

→ red — blue — pink — purple — black — green — orange

P1 : n2, n1, n4 | P2 : n2, n1, n3, n4

| P3 : n2, n1, n5, n4 | P4 : n2, n3, n4

| P5 : n2, n3, n1, n4 | P6 : n2, n3, n1, n5, n4

| P7 : n2, n5, n4

| P8 : n2, n5, n1, n4

| P9 : n2, n5, n1, n3, n4

→ red — blue — pink — purple — black — green — orange

P1 : n2, n5 | P2 : n2, n1, n5

| P3 : n2, n1, n4, n5 | P4 : n2, n1, n3, n4, n5

| P5 : n2, n3, n1, n5 | P6 : n2, n3, n1, n4, n5

| P7 : n2, n3, n4, n5

→ red — blue — pink — purple — black — green — orange

P1 : n3, n4 | P2 : n3, n1, n4

| P3 : n3, n1, n5, n4 | P4 : n3, n1, n2, n5, n4

| P5 : n3, n2, n1, n4 | P6 : n3, n2, n1, n5, n4

| P7 : n3, n2, n5, n4

→ red — blue — pink — purple — black — green — orange

P1 : n3, n1, n5 | P2 : n3, n1, n2, n5

| P3 : n3, n1, n4, n5 | P4 : n3, n2, n5

| P5 : n3, n2, n1, n5 | P6 : n3, n2, n1, n4, n5

| P7 : n3, n4, n5 | P8 : n3, n4, n1, n5

| P9 : n3, n4, n1, n2, n5

→ red — blue — pink — purple — black — green — orange

P1 : n4, n5 | P2 : n4, n1, n5

| P3 : n4, n1, n2, n5 | P4 : n4, n1, n3, n2, n5

| P5 : n4, n3, n1, n5 | P6 : n4, n3, n1, n2, n5

| P7 : n4, n3, n2, n5

→ red — blue — pink — purple — black — green — orange
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The number is 48.

Thus S = {red1, red2, · · · , red48} is path-coloring set and its cardinality, 48, is
path-coloring number. To sum them up, for given two vertices, x and y, there are
some paths from x to y. If two paths from x to y share an endpoint, then they’re
assigned to different colors. The set of different colors,

S = {red1, red2, · · · , red48},

in this process is called path-coloring set from x to y. The minimum cardinality, 591

48, between all path-coloring sets from two given vertices is called path-coloring 592

number and it’s denoted by V(WHL1,σ2
) = 48; 593

(ii) all vertices excluding center have same positions in the matter of creating paths. 594

So for every two given vertices, the number and the behaviors of paths are the 595

same; 596

(iii) there are some different paths which have no shared endpoints. So they could 597

been assigned to same color; 598

(iv) shared endpoints form a set of representatives of colors. Each color is 599

corresponded to a vertex which has minimum neutrosophic cardinality; 600

(v) every color in S is corresponded to a vertex has minimum neutrosophic cardinality. 601

Minimum neutrosophic cardinality is obtained in this way but other way is to use 602

all shared endpoints to form S and after that minimum neutrosophic cardinality is 603

optimal; 604

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The set of
different colors,

S = {red1, red2, · · · , red48},
in this process is called path-coloring set from x to y. The minimum neutrosophic
cardinality, ∑

x∈S

3∑
i=1

σi(x) = On(WHL1,σ2
)−

3∑
i=1

σi(n1) = 5.3,

between all path-coloring sets, Ss, is called neutrosophic path-coloring number
and it’s denoted by

Vn(WHL1,σ2) = On(WHL1,σ2)−
3∑
i=1

σi(n1) = 5.3.

4 Applications in Time Table and Scheduling 605

In this section, two applications for time table and scheduling are provided where the 606

models are either complete models which mean complete connections are formed as 607

individual and family of complete models with common neutrosophic vertex set or 608

quasi-complete models which mean quasi-complete connections are formed as individual 609

and family of quasi-complete models with common neutrosophic vertex set. 610

Designing the programs to achieve some goals is general approach to apply on some 611

issues to function properly. Separation has key role in the context of this style. 612

Separating the duration of work which are consecutive, is the matter and it has 613

importance to avoid mixing up. 614
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Figure 19. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number.

Step 1. (Definition) Time table is an approach to get some attributes to do the 615

work fast and proper. The style of scheduling implies special attention to the 616

tasks which are consecutive. 617

Step 2. (Issue) Scheduling of program has faced with difficulties to differ amid 618

consecutive sections. Beyond that, sometimes sections are not the same. 619

Step 3. (Model) The situation is designed as a model. The model uses data to assign 620

every section and to assign to relation amid sections, three numbers belong unit 621

interval to state indeterminacy, possibilities and determinacy. There’s one 622

restriction in that, the numbers amid two sections are at least the number of the 623

relations amid them. Table (1), clarifies about the assigned numbers to these 624

situations.

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

Sections of NTG n1 n2· · · n5
Values (0.7, 0.9, 0.3) (0.4, 0.2, 0.8)· · · (0.4, 0.2, 0.8)

Connections of NTG E1 E2· · · E6

Values (0.4, 0.2, 0.3) (0.5, 0.2, 0.3)· · · (0.3, 0.2, 0.3)

625

4.1 Case 1: Complete-t-partite Model alongside its 626

path-coloring number and its neutrosophic path-coloring 627

number 628

Step 4. (Solution) The neutrosophic graph alongside its path-coloring number and 629

its neutrosophic path-coloring number as model, propose to use specific number. 630

Every subject has connection with some subjects. Thus the connection is applied 631

as possible and the model demonstrates quasi-full connections as quasi-possible. 632

Using the notion of strong on the connection amid subjects, causes the 633

importance of subject goes in the highest level such that the value amid two 634

consecutive subjects, is determined by those subjects. If the configuration is star, 635

the number is different. Also, it holds for other types such that complete, wheel, 636
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Figure 20. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number

path, and cycle. The collection of situations is another application of its 637

path-coloring number and its neutrosophic path-coloring number when the notion 638

of family is applied in the way that all members of family are from same classes of 639

neutrosophic graphs. As follows, There are five subjects which are represented as 640

Figure (20). This model is strong and even more it’s quasi-complete. And the 641

study proposes using specific number which is called its path-coloring number and 642

its neutrosophic path-coloring number. There are also some analyses on other 643

numbers in the way that, the clarification is gained about being special number or 644

not. Also, in the last part, there is one neutrosophic number to assign to this 645

model and situation to compare them with same situations to get more precise. 646

Consider Figure (20). In Figure (20), an complete-t-partite-neutrosophic graph is 647

illustrated. Some points are represented in follow-up items as follows. 648

(i) Consider the vertex n1. All paths with endpoint n1 are as follow:

P1 : n1, n2 → brown

P2 : n1, n2, n4 → pink

P3 : n1, n2, n4, n3 → blue

P4 : n1, n2, n4, n5 → orange

P5 : n1, n3 → red

P6 : n1, n3, n4 → yellow

P7 : n1, n3, n4, n2 → black

P8 : n1, n3, n4, n5 → white

P9 : n1, n5 → green

P10 : n1, n5, n4 → gray

P11 : n1, n5, n4, n2 → gold

P12 : n1, n5, n3, n2 → purple

Thus S =
{brown,pink,blue, orange, red, yellow,black,white, green, gray, gold,purple}
is path-coloring set and its cardinality, 12, is path-coloring number. To sum
them up, for given two vertices, x and y, there are some paths from x to y. If
two paths from x to y share an endpoint, then they’re assigned to different
colors. The set of different colors,

S = {brown,pink,blue, orange, red, yellow,black,white, green, gray, gold,purple},
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in this process is called path-coloring set from x to y. The minimum 649

cardinality, 12, between all path-coloring sets from two given vertices is 650

called path-coloring number and it’s denoted by V(CMCσ1,σ2,··· ,σt) = 12; 651

(ii) all vertices have same positions in same part in the matter of creating paths. 652

So for every two given vertices, the number and the behaviors of paths are 653

the same. All vertices don’t have same positions in different part in the 654

matter of creating paths. So for every two given vertices, the number and the 655

behaviors of paths aren’t the same; 656

(iii) there are some different paths which have no shared endpoints. So they 657

could been assigned to same color; 658

(iv) shared endpoints form a set of representatives of colors. Each color is 659

corresponded to a vertex which has minimum neutrosophic cardinality; 660

(v) every color in S is corresponded to a vertex has minimum neutrosophic 661

cardinality. Minimum neutrosophic cardinality is obtained in this way but 662

other way is to use all shared endpoints to form S and after that minimum 663

neutrosophic cardinality is optimal; 664

(vi) for given two vertices, x and y, there are some paths from x to y. If two
paths from x to y share an endpoint, then they’re assigned to different colors.
The set of different colors,

S = {brown,pink,blue, orange, red, yellow,black,white, green, gray, gold,purple},

in this process is called path-coloring set from x to y. The minimum
neutrosophic cardinality,

∑
x∈S

3∑
i=1

σi(x) = On(CMCσ1,σ2,··· ,σt)−
3∑
i=1

σi(n1) = 5.3,

between all path-coloring sets, Ss, is called neutrosophic path-coloring
number and it’s denoted by

Vn(CMCσ1,σ2,··· ,σt) = On(CMCσ1,σ2,··· ,σt)−
3∑
i=1

σi(n1) = 5.3.

4.2 Case 2: Complete Model alongside its A Neutrosophic 665

Graph in the Viewpoint of its path-coloring number and its 666

neutrosophic path-coloring number 667

Step 4. (Solution) The neutrosophic graph alongside its path-coloring number and 668

its neutrosophic path-coloring number as model, propose to use specific number. 669

Every subject has connection with every given subject in deemed way. Thus the 670

connection applied as possible and the model demonstrates full connections as 671

possible between parts but with different view where symmetry amid vertices and 672

edges are the matters. Using the notion of strong on the connection amid subjects, 673

causes the importance of subject goes in the highest level such that the value 674

amid two consecutive subjects, is determined by those subjects. If the 675

configuration is complete multipartite, the number is different. Also, it holds for 676

other types such that star, wheel, path, and cycle. The collection of situations is 677

another application of its path-coloring number and its neutrosophic path-coloring 678

number when the notion of family is applied in the way that all members of family 679
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Figure 21. A Neutrosophic Graph in the Viewpoint of its path-coloring number and
its neutrosophic path-coloring number

are from same classes of neutrosophic graphs. As follows, There are four subjects 680

which are represented in the formation of one model as Figure (21). This model is 681

neutrosophic strong as individual and even more it’s complete. And the study 682

proposes using specific number which is called its path-coloring number and its 683

neutrosophic path-coloring number for this model. There are also some analyses 684

on other numbers in the way that, the clarification is gained about being special 685

number or not. Also, in the last part, there is one neutrosophic number to assign 686

to these models as individual. A model as a collection of situations to compare 687

them with another model as a collection of situations to get more precise. 688

Consider Figure (21). There is one section for clarifications. 689

(i) Consider two vertices n1 and n2. All paths are as follow:

P1 : n1, n2 → red

P2 : n1, n3, n2 → blue

P3 : n1, n4, n2 → yellow

P4 : n1, n3, n4, n2 → white

P5 : n1, n4, n3, n2 → black

Thus ∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, is path-coloring set and 690

its cardinality, 15, is path-coloring number. To sum them up, for given two 691

vertices, x and y, there are some paths from x to y. If two paths from x to y 692

share an endpoint, then they’re assigned to different colors. The set of 693

different colors, ∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, in this process 694

is called path-coloring set from x to y. The minimum cardinality, 15, between 695

all path-coloring sets from two given vertices is called path-coloring number 696

and it’s denoted by V(CMTσ) = 15; 697

(ii) all vertices have same positions in the matter of creating paths. So for every 698

two given vertices, the number and the behaviors of paths are the same; 699

(iii) there are some different paths which have no shared endpoints. So they 700

could been assigned to same color; 701

(iv) shared endpoints form a set of representatives of colors. Each color is 702

corresponded to a vertex which has minimum neutrosophic cardinality; 703

(v) every color in S is corresponded to a vertex has minimum neutrosophic 704

cardinality. Minimum neutrosophic cardinality is obtained in this way but 705

other way is to use all shared endpoints to form S and after that minimum 706

neutrosophic cardinality is optimal; 707

(vi) for given two vertices, x and y, there are some paths from x to y. If two paths
from x to y share an endpoint, then they’re assigned to different colors. The

46/49



set of different colors, ∪3i=1Si = {redi,bluei, yellowi,whitei,blacki}, in this
process is called path-coloring set from x to y. The minimum neutrosophic
cardinality,

∑
x∈S

∑3
i=1 σi(x) = On(CMTσ)−

∑3
i=1 σi(n2) = 3.9, between

all path-coloring sets, Ss, is called neutrosophic path-coloring number and
it’s denoted by

Vn(CMTσ) = On(CMTσ)−
3∑
i=1

σi(n2) = 3.9.

5 Open Problems 708

In this section, some questions and problems are proposed to give some avenues to 709

pursue this study. The structures of the definitions and results give some ideas to make 710

new settings which are eligible to extend and to create new study. 711

Notion concerning its path-coloring number and its neutrosophic path-coloring 712

number are defined in neutrosophic graphs. Thus, 713

Question 5.1. Is it possible to use other types of its path-coloring number and its 714

neutrosophic path-coloring number? 715

Question 5.2. Are existed some connections amid different types of its path-coloring 716

number and its neutrosophic path-coloring number in neutrosophic graphs? 717

Question 5.3. Is it possible to construct some classes of neutrosophic graphs which 718

have “nice” behavior? 719

Question 5.4. Which mathematical notions do make an independent study to apply 720

these types in neutrosophic graphs? 721

Problem 5.5. Which parameters are related to this parameter? 722

Problem 5.6. Which approaches do work to construct applications to create 723

independent study? 724

Problem 5.7. Which approaches do work to construct definitions which use all 725

definitions and the relations amid them instead of separate definitions to create 726

independent study? 727

6 Conclusion and Closing Remarks 728

In this section, concluding remarks and closing remarks are represented. The drawbacks 729

of this article are illustrated. Some benefits and advantages of this study are highlighted. 730

This study uses two definitions concerning path-coloring number and neutrosophic 731

path-coloring number arising from different types of paths based on shared endpoints 732

amid them in neutrosophic graphs assigned to neutrosophic graphs. Consider two 733

vertices. Minimum number of shared endpoints based on those vertices in the 734

formations of all paths with those vertices as their starts and their ends to compare 735

with other paths, is a number which is representative based on those vertices. Minimum 736

neutrosophic number of latter endpoints corresponded to path-coloring set amid 737

neutrosophic cardinality of all sets of latter endpoints corresponded to path-coloring set 738

is called neutrosophic path-coloring number. The connections of paths which aren’t 739

clarified by a common endpoint differ them from each other and put them in different 740

categories to represent a number which is called path-coloring number and neutrosophic 741

path-coloring number arising from different types of paths based on shared endpoints 742
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Table 2. A Brief Overview about Advantages and Limitations of this Study

Advantages Limitations
1. path-coloring number of Model 1. Connections amid Classes

2. neutrosophic path-coloring number of Model

3. Minimal path-coloring sets 2. Study on Families

4. Shared Edges amid all Paths

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

amid them in neutrosophic graphs assigned to neutrosophic graphs. Further studies 743

could be about changes in the settings to compare these notions amid different settings 744

of neutrosophic graphs theory. One way is finding some relations amid all definitions of 745

notions to make sensible definitions. In Table (2), some limitations and advantages of 746

this study are pointed out. 747
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