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Abstract

New setting is introduced to study quasi-degree and quasi-co-degree arising from co-
neighborhood. quasi-degree and quasi-co-degree is about a vertex which are applied
into the setting of neutrosophic graphs. . The structure of set is studied and general
results are obtained. Also, some classes of neutrosophic graphs namely path-
neutrosophic graphs, cycle-neutrosophic graphs, complete-neutrosophic graphs and star-
neutrosophic graphs, complete-bipartite-neutrosophic graphs and complete-
multipartite-neutrosophic graphs are investigated in the terms of a vertex which is
called either quasi-degree or quasi-co-degree. Neutrosophic number is reused in this way.
It’s applied to use the type of neutrosophic number in the way that, three values of a
vertex are used and they’ve same share to construct this number to compare with other
vertices. Summation of three values of vertex makes one number and applying it to a
comparison. This approach facilitates identifying vertices which form quasi-degree and
quasi-co-degree. Quasi-degree is a value of a vertex which is maximum amid all values
of vertices which are neighbors to a fixed vertex. Quasi-co-degree is a value of an edge
which is maximum amid all values of edges which are neighbors to a fixed vertex but
corresponded vertex is representative for this notion. Using different values which are
related to a vertex inspire us to focus on edge and vertices which are corresponded to a
fixed vertex. The notion of neighborhood is used to collect either vertices are titled
neighbors or edges are incident to fixed vertex. In both settings, some classes of well-
known neutrosophic graphs are studied. Some clarifications for each result and each
definitions are provided. Using fixed vertex has key role to have these notions in the
form of vertex or edge. The value of an edge has eligibility to call quasi-co-degree but
the value of a vertex has eligibility to call quasi-degree. Some results get more
frameworks and perspective about these definitions. The way in that, two vertices have
connection together, open the way to define neighborhood and co-neighborhood. The
maximum values in neighborhood and co-neighborhood introduces quasi-degree and
quasi-co-degree, respectively. New name is chosen from degree. Since amid all vertices
with different degrees, one vertex is chosen. In other words, one vertex is fixed and its
degree turns out quasi-degree where two degrees could be assigned to a vertex. Degree
of edges and degree of vertices. The number of edges which are incident to the vertex
and the number of vertices which are neighbors to the vertex. Degree and co-degree are
the notions which are transformed to use in quasi-style. Two neutrosophic values
introduce two neutrosophic vertices separately in each settings. 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
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well-known, is an open way to purse this study. Some problems are proposed to pursue
this study. Basic familiarities with graph theory and neutrosophic graph theory are
proposed for this article.

Keywords: Quasi-Co-Degree, Quasi-Degree, Vertex
AMS Subject Classification: 05C17, 05C22, 05E45

1 Background )
Fuzzy set in Ref. [16], neutrosophic set in Ref. [2], related definitions of other sets in 2
Refs. [2, 14, 15], graphs and new notions on them in Refs. [5—12], neutrosophic graphs 3
in Ref. [3], studies on neutrosophic graphs in Ref. [1], relevant definitions of other 4
graphs based on fuzzy graphs in Ref. [13], related definitions of other graphs based on s
neutrosophic graphs in Ref. [1], are proposed. 6

In this section, I use two subsections to illustrate a perspective about the 7
background of this study. 8
1.1 Motivation and Contributions o
In this study, there’s an idea which could be considered as a motivation. 10
Question 1.1. Is it possible to use mixed versions of ideas concerning “Quasi-Degree”, n
“Quasi-Co-Degree” and “Neutrosophic Graph” to define some notions which are applied 1
to neutrosophic graphs? 13

It’s motivation to find notions to use in any classes of neutrosophic graphs. 14
Real-world applications about time table and scheduling are another thoughts which 15
lead to be considered as motivation. Connections amid two vertices have key roles to 16
assign neutrosophic quasi-degree and neutrosophic quasi-co-degree. Thus they’re used 17
to define new ideas which conclude to the structure neutrosophic quasi-degree and 18
neutrosophic quasi-co-degree. The concept of having edge inspires us to study the 19
behavior of edges in the way that, some types of numbers neutrosophic quasi-degree and 20
neutrosophic quasi-co-degree are the cases of study in the settings of individuals. In 21
both settings, a corresponded vertex concludes the discussion. Also, there are some 2
avenues to extend these notions. 2

The framework of this study is as follows. In the beginning, I introduce basic 2
definitions to clarify about preliminaries. In subsection “Preliminaries”, new notions of 25
neutrosophic neighborhood, neutrosophic co-neighborhood, neutrosophic quasi-degree, 2
and neutrosophic quasi-co-degree are highlighted, introduced and are clarified as 27
individuals. In section “Preliminaries”, general sets have the key role in this way. 2
General results are obtained and also, the results about the basic notions of 2
neutrosophic neighborhood, neutrosophic co-neighborhood, neutrosophic quasi-degree,

and neutrosophic quasi-co-degree are elicited. Some classes of neutrosophic graphs are =«
studied in the terms of neutrosophic quasi-Degree, in section “Setting of Neutrosophic

Quasi-Degree,” as individuals. In section “Setting of Neutrosophic Quasi-Co-Degree,”, 3
neutrosophic quasi-Degre is applied into individuals. As a concluding results, there are s
some statements, remarks, examples and clarfications about some classes of 35
neutrosophic graphs namely path-neutrosophic graphs, cycle-neutrosophic graphs, 36
complete-neutrosophic graphs and star-neutrosophic graphs, 37
complete-bipartite-neutrosophic graphs and complete-multipartite-neutrosophic graphs. s
The clarifications are also presented in both sections “Setting of Neutrosophic 39
Quasi-Degree,” and “Setting of Neutrosophic Quasi-Co-Degree,” for introduced results 4
and used classes. In section “Applications in Time Table and Scheduling”, two 4
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applications are posed for star-neutrosophic graphs and 2
complete-multipartite-neutrosophic graphs concerning time table and scheduling when
the suspicions are about choosing some subjects and the mentioned models are complete

as individual. In section “Open Problems”, some problems and questions for further 45
studies are proposed. In section “Conclusion and Closing Remarks”, gentle discussion 46
about results and applications is featured. In section “Conclusion and Closing 47
Remarks”, a brief overview concerning advantages and limitations of this study a8
alongside conclusions is formed. 40
1.2 Preliminaries 50

In this subsection, basic material which is used in this article, is presented. Also, new 51
ideas and their clarifications are elicited. 52
Basic idea is about the model which is used. First definition introduces basic model. 3

Definition 1.2. (Graph). 54

G = (V,E) is called a graph if V is a set of objects and F is a subset of V x V (E s
is a set of 2-subsets of V') where V is called vertex set and E is called edge set. 56
Every two vertices have been corresponded to at most one edge. 57

Neutrosophic graph is the foundation of results in this paper which is defined as 58
follows. Also, some related notions are demonstrated. 50
Definition 1.3. (Neutrosophic Graph And Its Special Case). 60

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

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

(7) : o is called neutrosophic vertex set. 61
(#i) : p is called neutrosophic edge set. 6
(#4i) : |V] is called order of NTG and it’s denoted by O(NTG). 63
(iv) : Lypeyo(v) is called neutrosophic order of NTG and it’s denoted by O, (NTG). e
(v) : |E] is called size of NTG and it’s denoted by S(NTG). 65
(vi) : YeepX3_ pi(e) is called neutrosophic size of NTG and it’s denoted by 66
S.(NTG). 6
Some classes of well-known neutrosophic graphs are defined. These classes of 68
neutrosophic graphs are used to form this study and the most results are about them. 69
Definition 1.4. Let NTG : (V, E, 0, 1) be a neutrosophic graph. Then 70
(7) : a sequence of vertices P : xg,x1, - ,zo is called path where n
zixiy1 €E, 1=0,1,--- ;n—1; 7

(it) : strength of path P : xg,z1, -+ ,z0 is /\i:O,m o1 w(xiTig1); 7

(#i1) : connectedness amid vertices zg and zo is

@y = N ANy

P:zo,x1,- ,x0 t=0,--,n—1

1
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(iv) : a sequence of vertices P : zg,x1, -+ , 2o is called cycle where 74
zixip1 € E, i =0,1,--- ,n —1 and there are two edges xy and uv such that e
wxy) = pluv) = /\izo,l’... n—1 p(vivig1); 76

(v) : it’s t-partite where V is partitioned to ¢ parts, V;°', V52, .-+ [ V;* and the edge 7

zy implies z € V* and y € Vjsj where i # j. If it’s complete, then it’s denoted by s
Ko\ 05, 0, Where 0; is o on V;*" instead V' which mean « ¢ V; induces o;(x) =0.

AISO, |V;1| = Si; 80

(vi) : t-partite is complete bipartite if ¢ = 2, and it’s denoted by Ky, 553 81
(vii) : complete bipartite is star if |V;] = 1, and it’s denoted by Si 4,; 82
(viig) : a vertex in V' is center if the vertex joins to all vertices of a cycle. Then it’s 83
wheel and it’s denoted by Wi 4,; 8

(iz) : it’s complete where Vuv € V, pu(uv) = o(u) A o(v); &
(x) : it’s strong where Yuv € E, u(uv) = o(u) A o(v). 8

The notions of neighbor and neighborhood are about some vertices which have one &
edge with a fixed vertex. These notions present vertices which are close to a fixed vertex s

as possible. Based on different types of edges, it’s possible to define different 8
neighborhood as follows. %
Definition 1.5. (Neighborhood & Co-Neighborhood). o1

Let NTG : (V,E,0, 1) be a neutrosophic graph. Suppose z € V. Then o

(i) Neighborhood of z is defined by

N(z)={yeV |zy € E};

(i) co-neighborhood of z is defined by

N (z)={ecE|yeV, zy€ E}.

The main definition is presented in next section. The notions of neighborhood and

co-neighborhood facilitate the ground to introduce new notions, quasi-degree and 04
quasi-co-degree. These notions will be applied on some classes of neutrosophic graphs in o
upcoming sections and they separate the results in two different sections based on %
introduced types. o7
Definition 1.6. (Quasi-Degree & Quasi-Co-Degree). %

Let NTG : (V,E, o0, 1) be a neutrosophic graph. Suppose z € V. Then %0

(1) Quasi-degree of x is defined by

max o(x)
yEN(z)

and it’s denoted by
QDR(z);

(i1) quasi-co-degree of z is defined by

eEI?Va;}((x) M(e)

and it’s denoted by
QCD(x).
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n3(0.9,0.3,0.2)

(0.3,0.8,0.2)

(0.6,0.2,0.1)

(0.3,0.2,0.1)

1:(0.6,0.8,0.2) (0.6,0.2,0.1) 14(0.6,0.2,0.1)

Figure 1. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree
and its Neutrosophic Quasi-Co-Degree.

For convenient usages, the word neutrosophic which is used in previous definition, 100
won’t be used, usually. 101
In next part, clarifications about main definition are given. To avoid confusion and 10
for convenient usages, examples are usually used after every part and names are used in 103
the way that, abbreviation, simplicity, and summarization are the matters of mind. 104

Example 1.7. In Figure (1), a complete neutrosophic graph is illustrated. Some points 10

are represented in follow-up items as follows. 106
(i) N(n1) = {n2,n3,na}; 107
(i1) Ne(na) = {ning, ning,nina}; 108
(i4i) QDR(ny) = o(n2) = (0.3,0.9,0.8); 100
(iv) QCD(ny) = p(ninz) = (0.3,0.8,0.2); 110
(v) N(ns) = {n1,n2,na}; 11
(vi) Ne(nz) = {ngni, n3nz, ngnat; 1
(vii) QDR(n3) = o(n2) = (0.3,0.9,0.8); 13
(viit) QCD(n3) = p(ngny) = (0.6,0.3,0.2); 114
2 Setting of Neutrosophic Quasi-Degree s

In this section, the behaviors of some classes of neutrosophic graphs are studied where 15
the concept of neutrosophic quasi-degree is applied. Parity of number of vertex set isn’t 17
considered when the classes are either paths or cycles. There are some efforts to obtain s

one neutrosophic number in the terms of neutrosophic quasi-degree. 119

An odd path is a path with leaves with odd indexes. If first leaf is assigned to first 120
number, then the last leaf is also an odd number. Thus by every odd indexes are 121
neighbors of even indexes, the set with minimum numbers which cover all vertices, is 122
the set with vertices which have even indexes. In an even path, if one vertex indexed 123
odd is leaf, then other vertex indexed even is another leaf. Thus odd indexes are as 124

same as even indexes to form quasi-order. As optimal set, mentioned sets are only cases 12
which are related. Other sets have more number of vertices. But these ideas don’t work 12
in the setting of neutrosophic quasi-degree. Two neighbors introduce one neighbor amid 127
them to be neutrosophic quasi-degree for every given vertex. 128
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Proposition 2.1. Let NTG : (V, E, o, 1) be path-neutrosophic graph and x € V. Then
either
QDR(z) = max{o(z),0(z")}

or

QDR(z) = o(z).

Proof. Suppose NTG : (V, E, o, 1) be a path. Thus NTG : (V, E, o, u) is
P:xy,29,--- ,x0 where either O and 1 has same parity or different parity. There are
two types of vertices. If x is a leaf, then there’s one neighbor z which implies
quasi-degree for x is o(z). It induces

QDR(z) = o(z).

If z isn’t a leaf, then there are two neighbors z, 2z’ which imply quasi-degree for x is
either o(z) or o(z'). It induces

QDR(x) = max{o(z),0(z")}.

To sum it up, for two leaves, quasi-order is their unique neighbor but for other vertices
there are two choices which the maximum value introduces quasi-degree for given vertex.
For two leaves,

QDR(z) = o(z).

For vertices excluding leaves,

QDR(z) = max{o(z),0(z")}.

D 129
In next part, one odd-path-neutrosophic graph is depicted. Quasi-degree and its 130
corresponded set are computed. In next part, one even-path-neutrosophic graph is 131
applied to compute its quasi-order and its corresponded set, too. 132
Example 2.2. There are two sections for clarifications. 133
(a) In Figure (2), an odd-path-neutrosophic graph is illustrated. Some points are 134
represented in follow-up items as follows. 135
(1) max{o(nz),o(n4)} is quasi-degree for ng since ngng, ngng € E; 136
(#4) max{o(ng),o(n4)} isn’t quasi-degree for a given vertex excluding ns since 137
ning,ning & E, i # 3; 138
1i1) o(n2) is quasi-degree for ng since o(ng) > o(ny); 139
(1i) o(n2)is q g ;
(iv) o(ny) is quasi-degree for ng since o(ny) > o(ns); 140
(v) o(ng) isn’t quasi-degree for ny since o(ng) # o(n); 141
(vi) o(n2) is quasi-degree for leaf ny since nin; € E implies n; = no; 142
(vii) o(ng4) is quasi-degree for leaf ns since ngn; € E implies n; = ny. 143
(b) In Figure (3), an even-path-neutrosophic graph is illustrated. Some points are 144
represented in follow-up items as follows. 145
(i) max{o(nz2),0(n4)} is quasi-degree for ng since nsng, n3ng € E; 146
(#4) max{o(ng),c(ng)} isn’t quasi-degree for a given vertex excluding nz since 17
n;N2, N;N4g € E, ) 75 3; 148
(#i1) o(ng4) is quasi-degree for ng since o(ng) > o(ng); 149
6/30
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n3(0.3,0.2,0.2)  (0.3,0.2,0.1) n5(0.9,0.8,0.1)
®

(0.3,0.2,0.2)

(0.2.0.5,0.1)

n1(0.2,0.5,0.7)

© -
5(0.7,0.4,0.1)

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

Figure 2. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree

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

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

(0.2,0.4,0.5)

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

(0.8,0.5,0.2)

n5(0.9,0.9,0.9)
Figure 3. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree.

(iv) o(ny) is quasi-degree for ng since o(ny) > o(ns); 150

(v) o(ng) isn’t quasi-degree for ny since o(ng) ¥ o(nq); 151
(vi) o(ne) is quasi-degree for leaf nq since nin; € E implies n; = no; 152
(vit) o(ng4) is quasi-degree for leaf ng since ngn; € E implies n; = ns. 153

Indexes in odd cycles imply first index and last index have same parity. In this case, 15
vertices concerning odd indexes have more number of members than vertices concerning 1ss
even indexes but both sets introduce quasi-order. Optimal set is a set of vertices having 156

even indexes and this set points out a quasi-order which is minimum amid all 157
quasi-order. Even cycle has vertices which could be assigned by indexes. In this case, 158
the first vertex and last vertex has different parity. Thus a set of vertices containing 150

even indexes has as same number of members as set of vertices containing odd indexes 10
has. Thus these sets are optimal and they introduce optimal number titled quasi-order. 16
But these ideas don’t work in the setting of neutrosophic quasi-degree. Two neighbors 1
introduce one neighbor amid them to be neutrosophic quasi-degree for every given 163
vertex. 164

Proposition 2.3. Let NTG : (V,E, o, 1) be cycle-neutrosophic graph and x € V. Then
QDR(z) = max{o(z),0(z")}.

Proof. Suppose NTG : (V, E, o0, 1) be a cycle. Thus NTG : (V,E, o, p) is

P:xy,x9, - ,x0,x1 where either O and 1 has same parity or different parity. There
are two types of vertices. If x is a leaf, then there’s one neighbor z which implies
quasi-degree for z is o(z). It induces QDR(z) = o(z). But « isn’t a leaf in any given
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cycle, then there are two neighbors z, 2’ which imply quasi-degree for x is either o(z) or
o(2"). It induces
QDR(z) = max{o(z),0(z")}.

To sum it up, for every given vertices, there are two choices which the maximum value
introduces quasi-degree for given vertex. For every given vertex without any exception,

QDR(z) = max{o(z),0(z")}.

D 165

The clarifications about results are in progress as follows. An odd-cycle-neutrosophic  1es
graph is related to previous result and it’s studied to apply the definitions on it. To 167
make it more clear, next part gives one special case to apply definitions and results on 168
it. Some items are devised to make more sense about new notions. An 169
even-cycle-neutrosophic graph is related to previous result and it’s studied to apply the 1o
definitions on it, too. m
Example 2.4. There are two sections for clarifications. 172
(a) In Figure (5), an odd-cycle-neutrosophic graph is illustrated. Some points are 173
represented in follow-up items as follows. 174

(1) max{o(na),o(n4)} is quasi-degree for ns since ngna, n3ng € E; 175

(it) max{o(nz2),o(n4)} isn’t quasi-degree for a given vertex excluding ng since w6

n;N2, N;N4g € E, ) 75 3; 177

(7i1) o(n4) is quasi-degree for ng since o(n4) > o(n2); 178

(iv) o(ns) is quasi-degree for ng since o(ng) > o(nq); 179

(v) o(np) isn’t quasi-degree for ny since o(ny) ¥ o(ns); 180

(vi) o(n2) is quasi-degree for ny since nin; € E implies n; = ny, ns and 181
O'(ng) > 0(n5); 182

(vii) o(ng) is quasi-degree for nj since nsn; € E implies n; = ng, njand 183
0'(’114) > O'(Tbl). 184

(b) In Figure (4), an even-cycle-neutrosophic graph is illustrated. Some points are 185
represented in follow-up items as follows. 186

(1) max{o(na),0(n4)} is quasi-degree for ns since ngna, n3ng € E; 187

(#4) max{o(ng),o(ng)} isn’t quasi-degree for a given vertex excluding ng since 188

ning, NNy € B, 1 # 3; 189

(7i1) o(ng) is quasi-degree for ng since o(ng) > o(n4); 190

(iv) o(ng) is quasi-degree for ng since o(ng) > o(nq); 101

(v) o(ny) isn’t quasi-degree for ny since o(ny) ¥ o(ns); 102

(vi) o(ng) is quasi-degree for ny since nin; € E implies n; = ny, ng and 103
J(nQ) > U(n6); 194

(vii) o(nq1) is quasi-degree for ng since ngn; € E implies n; = ns,n; and 165
o(ni) > o(ns); 196

A complete-neutrosophic graph is considered in next part. In complete-neutrosophic 107
graph, all vertices have same numbers of neighbors. Thus finding one neighbor between 10
all neighbors is difficult in the terms of quasi-degree. 199
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n3(0.9,0.7,0.7)  (0.2,0.7,0.6) n5(0.2,0.7,0.6)

(0.8,0.6,0.6)

(0.2,0.5,0.4)

n1(0.5,0.5,0.4)

(0.5,0.4,0.4)

715(0.5,0.4,0.4)
(0.5,0.4, 0.4)

14(0.8,0.6,0.6)
Figure 4. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree

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

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

(0.2,0.1,0.6)

11(0.2,0.1,0.6)
712(0.2,0.2,0.9)

(0.1,0.1,0.2)

n5(0.1,0.1,0.2)
Figure 5. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree.

Proposition 2.5. Let NTG : (V,E, o0, u) be complete-neutrosophic graph and x € V.
Then
QDR(z) = max{o(z1), -+ ,0(z0-1)}

Proof. Suppose NTG : (V, E, o, 1) be complete-neutrosophic graph and = € V. Thus
NTG : (V,E,o,u) has vertex set V = {x1, 29, -+ ,z0} where either O and 1 has same
parity or different parity, it doesn’t matter. There are one type of vertices. If x is a leaf,
then there’s one neighbor z which implies quasi-degree for x is o(z) where O = 2. It
induces QDR(z) = o(z). If z isn’t a leaf in a given complete-neutrosophic graph, then
there are two neighbors z, z/ which imply quasi-degree for x is either o(z) or o(z’)
where O = 3. It induces

QDR(z) = max{o(z),0(2")}.

To sum it up, for every given vertices, there are @ — 1 choices which the maximum value
introduces quasi-degree for given vertex. For every given vertex without any exception,

QDR(z) = max{o(21), - ,o(20-1)}-

El 200

The clarifications about results are in progress as follows. A complete-neutrosophic  2n
graph is related to previous result and it’s studied to apply the definitions on it. To 202
make it more clear, next part gives one special case to apply definitions and results on 203
it. Some items are devised to make more sense about new notions. A 204
complete-neutrosophic graph is related to previous result and it’s studied to apply the 20
definitions on it, too. 206
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Figure 6. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree.

Example 2.6. There is one section for clarifications. In Figure (15), a 207
complete-neutrosophic graph is illustrated. Some points are represented in follow-up 208
items as follows. 209
(1) max{o(n1),o(nz2),o(n4)} is quasi-degree for ns since ngni, nzng, nyng € E; 210
(it) max{o(ns),o(n4)} isn’t quasi-degree for a given vertex excluding ns since o
ninz,niny € B, i # 2 and max{o(n;)}}_; = o(na); 212

(#7i) o(ne) is quasi-degree for ng since o(ng) > o(n1),o(n4); a3
(iv) o(ny) is quasi-degree for ny since o(ny) > o(ns),o(ng); 214
(v) o(ns) isn’t quasi-degree for ny since o(ns) ¥ o(ny); 215
(vi) o(n2) is quasi-degree for ny since max{o(n;)}i_; = o(ns); 216
(vii) o(ny) isn’t quasi-degree for n3 since o(ny) # max{o(n;)},. 217

A star, has a center which is connected to all other vertices. A center has common 2
edge with every given vertex. Thus center has O — 1 choices but leaves have only one 219
choice. 220

Proposition 2.7. Let NTG : (V,E,o,u) be star-neutrosophic graph and x € V. Then
etther

QDR(z) = max{j(1), -+ . j(z0-1)}
or
QDR(x) = u(2).
Proof. Suppose NTG : (V, E, o, 1) be star-neutrosophic graph and = € V. Thus
NTG : (V,E, o, u) has vertex set V = {x1, 29, - ,z0} where either O and 1 has same

parity or different parity, it doesn’t matter. There are two types of vertices. If x is a
leaf, then there’s one neighbor z which implies quasi-degree for x is o(z). It induces

QDR(z) = o(z).

If z isn’t a leaf in a given star-neutrosophic graph, then there are two neighbors z, 2’
which imply quasi-degree for x is either o(z) or o(2’) where O = 3. It induces

QDR(z) = max{o(z),0(2")}.

To sum it up, for every given center excluding leaves, there are @ — 1 choices which the
maximum value introduces quasi-degree for given center. For every center without any
exception,

QDR(z) = max{o(z1), -+ ,0(z0-1)}
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Figure 7. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree.

The clarifications about results are in progress as follows. A star-neutrosophic graph 2
is related to previous result and it’s studied to apply the definitions on it. To make it 22
more clear, next part gives one special case to apply definitions and results on it. Some 2
items are devised to make more sense about new notions. A star-neutrosophic graph is 2

related to previous result and it’s studied to apply the definitions on it, too. 26
Example 2.8. There is one section for clarifications. In Figure (20), a 227
star-neutrosophic graph is illustrated. Some points are represented in follow-up items as 2
follows. 229
(i) max{o(ng),o(ns),o(ns),o(ns)} is quasi-degree for n; since 230
NN, N1N3, N1N4, N1N5 € F; 231

(it) max{o(ns),o(n4)} isn’t quasi-degree for a given vertex excluding n; since 232
ning,ning € E, i £ 1; 233

(iii) o(n4) is quasi-degree for n; since max{co(n;)}>_, = o(ny); o
(iv) o(ny) is quasi-degree for leaf ny since n;ne € E implies i = 1; 235
(v) o(ns) isn’t quasi-degree for leaf ny since nong ¢ F; 236
(vi) o(ng) isn’t quasi-degree for n; since o(ns2) # o(n3),o(ny),o(ns); 237
(vii) o(ng) isn’t quasi-degree for ng since nzny & E. 238
In a complete neutrosophic graph, one vertex has common edges with all given 239

vertices. In complete-bipartite-neutrosophic graph, there are two parts and vertex set is 20
partitioned into two sets which have complete connections with each other but inside,  2a
there’s no connection. Thus the number of neighbors for every given vertex is exactly 2
the number of vertices in other part. So there are some choices for quasi-degree, which 2
are the number of vertices in another part. 244

Proposition 2.9. Let NTG : (V,E, o, u) be complete-bipartite-neutrosophic graph and
x € V. Then
QDR(z) = max{o(z1), - ,0(z)}.
z €V

Proof. Suppose NTG : (V, E, o, 1) be complete-bipartite-neutrosophic graph and x € V.
Thus NTG : (V,E, o, u) has vertex set V = {x1, 2, -+ ,20} where either O and 1 has
same parity or different parity, it doesn’t matter. There are two types of vertices. If x is
in first part, then there’s one neighbor z which implies quasi-degree for x is o(2). It

induces
QDR(z) = o(2).
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Figure 8. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree.

If x isn’t a leaf in a given complete-bipartite-neutrosophic graph, then there are two
neighbors z, z/ which imply quasi-degree for z is either o(z) or o(z') where O = 3. It
induces

QDR(z) = max{o(z),0(2")}.

To sum it up, for every given vertex in second part, there are ¢t = |V{| choices which the
maximum value introduces quasi-degree. For every every given vertex in second part
without any exception,

QDR(z) = max{u(z1), -, plz)}-

z V]
I:l 245

The clarifications about results are in progress as follows. A 26
complete-bipartite-neutrosophic graph is related to previous result and it’s studied to 2«
apply the definitions on it. To make it more clear, next part gives one special case to 28
apply definitions and results on it. Some items are devised to make more sense about 29
new notions. A complete-bipartite-neutrosophic graph is related to previous result and 250

it’s studied to apply the definitions on it, too. 251
Example 2.10. There is one section for clarifications. In Figure (8), a 252
complete-bipartite-neutrosophic graph is illustrated. Some points are represented in 253
follow-up items as follows. 254

(1) max{o(nz),o(ns)} is quasi-degree for n; since ning, ning € E; 255

(i) max{o(nz),o(n4)} isn’t quasi-degree for a given vertex since either nyny ¢ E or 2

o(n2) # o(ns);
(t3i) o(n1) is quasi-degree for ny since max{o(n;)}i=1,4 = o(n1); 258
iv) o(ny) isn’t quasi-degree for ny since n;ng € E implies ¢ = 250
' % degree { E impli 2,3;
v) o(ng) isn’t quasi-degree for ng since nan 260
(v) o(ns) isn’t quasi-degree for ny ang & E;
(vi) o(ng) isn’t quasi-degree for n; since o(ng) ¥ o(ns); 261
(vii) o(n4) isn’t quasi-degree for n; since niny ¢ E. 262
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In a complete neutrosophic graph, one vertex has common edges with all given 263
vertices. In complete-multipartite-neutrosophic graph, there are some parts and vertex e
set is partitioned into some sets which have complete connections with each other but s

inside, there’s no connection. Thus the number of neighbors for every given vertex is 266
exactly the number of vertices in other parts. So there are some choices for quasi-degree, 2
which are the number of vertices in another parts. 268

Proposition 2.11. Let NTG : (V, E, o, 1) be complete-multipartite-neutrosophic graph
and x € V. Then

QDR(z) = max {o(z1), 0 (2@t 4 ta b tto)—t7) -
ZE(V UV 20UV O) -V

Proof. Suppose NTG : (V, E, o, 1) be complete-multipartite-neutrosophic graph and

2 € V. Thus NTG : (V, E, o, 1) has vertex set V = {1,229, -+ ,20} where either O and
1 has same parity or different parity, it doesn’t matter. There are two types of vertices.
If x is in first part, then there’s one neighbor z which implies quasi-degree for z is o(2).
It induces

QDR(z) = o(z2).

If x isn’t a leaf in a given complete-multiartite-neutrosophic graph, then there are two
neighbors z, 2/ which imply quasi-degree for z is either o(z) or o(2’) where O = 3. It
induces

QDR(z) = max{o(z),0(z")}.

To sum it up, for every given vertex in second part, there are ¢t = |V{f| choices which the
maximum value introduces quasi-degree. For every every given vertex in second part
without any exception,

QDR(w) = max {u(z1). -+ ()}

Now consider, there are more parts. There are some parts and vertex set is partitioned
into some sets which have complete connections with each other but inside, there’s no
connection. Thus the number of neighbors for every given vertex is exactly the number
of vertices in other parts. So there are some choices for quasi-degree, which are the
number of vertices in another parts. It induces

QDR(z) = . max An(z), w2 o ttto) 1)}
Z €(V T UV, 20UV @)=V
D 269
The clarifications about results are in progress as follows. A 210

complete-multipartite-neutrosophic graph is related to previous result and it’s studied
to apply the definitions on it. To make it more clear, next part gives one special case to 2
apply definitions and results on it. Some items are devised to make more sense about 2
new notions. A complete-multipartite-neutrosophic graph is related to previous result  2n

and it’s studied to apply the definitions on it, too. 215
Example 2.12. There is one section for clarifications. In Figure (9), a 276
complete-multipartite-neutrosophic graph is illustrated. Some points are represented in 2
follow-up items as follows. 278

(1) max{o(nsa),o(ns),o(ns)} is quasi-degree for ny since ninz, nins,nins € E; 279

(#4) max{o(nz),o(n4)} isn’t quasi-degree for a given vertex since either nyng € E or 20

0'(7’12) ?é O'(TL3); 281
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ns(0.5.0.2,0.8)

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

(05.02,03) .
11(0.7,0.9,0.3) (0.3,0.2,0.3)

14(0.3,0.4, 0.3)
Figure 9. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree.

o(n1) is quasi-degree for ny since max{o(n;) }i=1,4 = o(n1); 282

Q

(n1)
(n1) isn’t quasi-degree for ny4 since n;ny € E implies i = 2,3, 5; 283
(n3) isn’t quasi-degree for ny since nans ¢ E; 284
(n2)

o(ng) isn’t quasi-degree for ny since o(nsz) % o(ns); 285

)

)
(v) o
)
(vii) o(ng) isn’t quasi-degree for n; since niny & E. 286

A wheel-neutrosophic graph is a graph which consists of a path and a vertex joining  2e
to all vertices of path. Thus specific vertex is called center and it has O(NTG) — 1 288
choices. But other vertices have three choices which one of them is the center. 280

Proposition 2.13. Let NTG : (V,E, o, u) be wheel-neutrosophic graph and x € V.
Then either

QDR(z) = max{o(z1), - ,0(zo(nTG)-1)}

QDR(z) = max{o(z),0(z"),0(z")}

Proof. Suppose NTG : (V, E, o, 1) be wheel-neutrosophic graph and x € V. Thus
NTG : (V,E, o, ) has vertex set V = {x1, 2, -+ ,20} where either O and 1 has same
parity or different parity, it doesn’t matter. There are two types of vertices. If x is in
path, then there are three neighbors z, 2/, 2” which imply quasi-degree for x is one of
o(z),0(%') or o(2"). It induces

QDR(x) = max{p(z), p(z'), p(z")}

If x isn’t in a path, then there are O(NTG) — 1 neighbors 21, 22, -+ , 20(nTG)—1 Which
imply quasi-degree for x is either o(z) or o(z’) where O(NT'G) = 3. It induces

QDR(z) = max{o(z),0(z")}.

To sum it up, for every given vertex in path, there are three choices which the
maximum value introduces quasi-degree. For every every given vertex in path without
any exception,

QDR(x) = max{p(2), u(z'), u(z")}

Now consider, there are more vertices. There are two parts and vertex set is partitioned
into one set which is path. Thus the number of neighbors for center is exactly the
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=04, 0.2, 0.8)

Figure 10. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree.

number of vertices minus one O(NTG) — 1. So there are some choices for quasi-degree,
which are the number of vertices in path. It induces

QDR(x) = max{u(z1),--- , mzonvra)y-1)}

l:l 290
The clarifications about results are in progress as follows. A wheel-neutrosophic 201
graph is related to previous result and it’s studied to apply the definitions on it. To 200

make it more clear, next part gives one special case to apply definitions and results on it. 20
Some items are devised to make more sense about new notions. A wheel-neutrosophic 20

graph is related to previous result and it’s studied to apply the definitions on it, too. 205
Example 2.14. There is one section for clarifications. In Figure (10), a 296
wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items 207
as follows. 208
(1) max{o(ns),c(ns),o(ns),c(ns)} is quasi-degree for n; since 209
niNng,N1N3, N1N4,N1N5 € E; 300

(#1) max{o(ng),c(ng)} isn’t quasi-degree for a given vertex since either nong € E or o

o(n3) # o(n1); 02

(iii) o(n1) is quasi-degree for ng since max{o(n;)}>_, = o(n1); 303
(iv) o(ng) isn’t quasi-degree for ny since n;n4 € E implies i = 1, 3, 5; 308
(v) o(ng) isn’t quasi-degree for ns since ngns ¢ E; 305
(vi) o(ng) isn’t quasi-degree for n; since o(ng) ¥ o(ns); 306
(vii) o(n1) is quasi-degree for every given vertex since nin; € E, i =1,2,3,4,5 and 307
o(n1) = max{o(na),o(ns),o(ns),o(ns)}. 308
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3 Setting of Neutrosophic Quasi-Co-Degree 09

In this section, the behaviors of some classes of neutrosophic graphs are studied where s
the concept of neutrosophic quasi-co-degree is applied. Parity of number of vertex set s
isn’t considered when the classes are paths or cycles. There are some efforts to obtain = s

one neutrosophic number in the terms of neutrosophic quasi-co-degree. 313

An odd path is a path with leaves with odd indexes. If first leaf is assigned to first s
number, then the last leaf is also an odd number. Thus by every odd indexes are 315
neighbors of even indexes, the set with minimum numbers which cover all vertices, is 316
the set with vertices which have even indexes. In an even path, if one vertex indexed a7
odd is leaf, then other vertex indexed even is another leaf. Thus odd indexes are as 318

same as even indexes to form quasi-order. As optimal set, mentioned sets are only cases s
which are related. Other sets have more number of vertices. But these ideas don’t work 3x
in the setting of neutrosophic quasi-degree. Two neighbors introduce one neighbor amid sz
them to be neutrosophic quasi-degree for every given vertex. o

Proposition 3.1. Let NTG : (V,E, o, ) be path-neutrosophic graph and x € V. Then
either

QCD(z) = max{u(z2), ju(z2')}
QCD(x) = p(zz).

Proof. Suppose NTG : (V, E, o, 1) be a path. Thus NTG : (V, E, o, u) is
P:xy,29,--- ,x0 where either O and 1 has same parity or different parity. There are
two types of vertices. If x is a leaf, then there’s one neighbor z which implies
quasi-co-degree for x is p(xz). It induce

QCD(x) = p(xz).

If z isn’t a leaf, then there’s two neighbors z, z/ which imply quasi-co-degree for x is
either p(xz) or p(xz'). It induces

QCD() = max{u(x=), u(z=')}.

To sum it up, for two leaves, quasi-co-degree is their unique edge but for other vertices
there are two choices which the maximum value introduces quasi-co-degree for given
vertex. For two leaves,

QCD(x) = p(zz).

For vertices excluding leaves,

QCD(x) = max{u(zz), p(zz')}.

D 323

In next part, one odd-path-neutrosophic graph is depicted. Quasi-co-degree and its s
corresponded set are computed. In next part, one even-path-neutrosophic graph is 35
applied to compute its quasi-order and its corresponded set, too. 326
Example 3.2. There are two sections for clarifications. 327

(a) In Figure (11), an odd-path-neutrosophic graph is illustrated. Some points are 38
represented in follow-up items as follows. 329

(1) max{u(nsna), u(nsng)} is quasi-co-degree for n3 since nsng, ngny € E; 330
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Figure 11. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Co-Degree

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

(0.3,0.2,0.2] ) ) o
! ng(0.9,0.1,0.9)

(0.2,0.4,0.5)

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

el |l|.‘l|_J ll—]

(0.8,0.5,0.2)

n5(0.9,0.9,0.9)
Figure 12. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Co-
Degree.

(#4) max{p(ninz2), u(ning)} isn’t quasi-co-degree for a given vertex excluding ng s

since nyno,ning € B, i # 3; 332
(73i) p(ngnz) is quasi-co-degree for ng since p(nsna) > p(nsng); 33
(iv) p(ngni) is quasi-co-degree for ng since p(nani) > u(nang); 33
(v) p(nans) isn’t quasi-co-degree for ng since p(nansz) # p(nani); 33
(vi) p(ning) is quasi-co-degree for leaf ny since nin; € E implies n; = na; 336
(vit) p(nsng) is quasi-co-degree for leaf ns since nsn; € E implies n; = ny. 337
(b) In Figure (12), an even-path-neutrosophic graph is illustrated. Some points are 338
represented in follow-up items as follows. 339
(1) max{u(nsns), u(nsng)} is quasi-co-degree for ng since ngng, ngng € E; 340
(#4) max{p(n;nz), p(n;ng)} isn’t quasi-co-degree for a given vertex excluding ng  su
since nino,ning € E, i # 3; 342
(#it) p(nsng) is quasi-co-degree for ng since p(ngng) > p(ngne); 243
(iv) p(n2nq) is quasi-co-degree for ng since p(nang) > p(nans); 344
(v) p(ngng) isn’t quasi-co-degree for ng since p(nang) % p(nany); 345
o) ning) is quasi-co-degree for leaf ny since nin; € E implies n; = no; 346
It g
Vil ngny4) is quasi-co-degree for leaf ng since ngn; € F implies n; = ns. 347
o

Indexes in odd cycles imply first index and last index have same parity. In this case, 34
vertices concerning odd indexes have more number of members than vertices concerning s
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even indexes but both sets introduce quasi-order. Optimal set is a set of vertices having  sso

even indexes and this set points out a quasi-order which is minimum amid all 351
quasi-order. Even cycle has vertices which could be assigned by indexes. In this case, 32
the first vertex and last vertex has different parity. Thus a set of vertices containing 353

even indexes has as same number of members as set of vertices containing odd indexes  ss
has. Thus these sets are optimal and they introduce optimal number titled quasi-order. sss

But these ideas don’t work in the setting of neutrosophic quasi-co-degree. Two 356
neighbors introduce one edge amid them to be neutrosophic quasi-co-degree for every s
given vertex. 358

Proposition 3.3. Let NTG : (V,E, o0, u) be cycle-neutrosophic graph and x € V. Then

QDR(x) = max{u(wz), p(x2")}.

Proof. Suppose NTG : (V, E, o0, 1) be a cycle. Thus NTG : (V,E, o, p) is

P:xy,z9,-++ ,x0,x1 where either O and 1 has same parity or different parity. There
are two types of vertices. If x is a leaf, then there’s one neighbor z which implies
quasi-co-degree for x is p(xz). It induce QCD(x) = p(xz). But x isn’t a leaf in any
given cycle, then there’s two neighbors z, 2z’ which imply quasi-co-degree for z is either
w(xz) or p(xz’). It induces

QCD(x) = max{u(zz), p(zz')}.

To sum it up, for every given vertices, there are two choices which the maximum value
introduces quasi-co-degree for given vertex. For every given vertex without any
exception,

QCD(x) = max{u(zz), p(zz')}.

D 359

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

graph is related to previous result and it’s studied to apply the definitions on it. To 361

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

it. Some items are devised to make more sense about new notions. An 363

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

definitions on it, too. 365

Example 3.4. There are two sections for clarifications. 366

(a) In Figure (14), an odd-cycle-neutrosophic graph is illustrated. Some points are 367

represented in follow-up items as follows. 368

(7) max{u(nsna), u(nsng)} is quasi-co-degree for n3 since nsng, ngng € E; 369

(i1) max{p(n;na), u(n;ng)} isn’t quasi-co-degree for a given vertex excluding ng s

since n;ne,ning € E, i # 3; 37

(#it1) p(nsng) is quasi-co-degree for ng since p(ngng) > p(nsne); a2

(iv) p(ngng) is quasi-co-degree for ng since p(ngng) > pu(neni); 373

(v) p(ngny) isn’t quasi-co-degree for ng since p(nani) # p(nans); 374

(vi) wu(nins) is quasi-co-degree for n; since nin; € E implies n; = ng, ny and ars

w(nins) > p(ning); %76

(vii) p(nsng) is quasi-co-degree for ns since nsn; € E implies n; = ng,n; and 377

p(nsna) = p(nsna); 378

(b) In Figure (4), an even-cycle-neutrosophic graph is illustrated. Some points are 379

represented in follow-up items as follows. 380
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n3(0.9,0.7,0.7)  (0.2,0.7,0.6) n5(0.2,0.7,0.6)

(0.8,0.6,0.6)

(0.2,0.5,0.4)

n1(0.5,0.5,0.4)

(0.5,0.4,0.4)

715(0.5,0.4,0.4)
(0.5,0.4, 0.4)

14(0.8,0.6,0.6)
Figure 13. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Co-Degree

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

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

(0.2,0.1,0.6)

11(0.2,0.1,0.6)
712(0.2,0.2,0.9)

(0.1,0.1,0.2)

n5(0.1,0.1,0.2)
Figure 14. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Co-
Degree.
(1) max{u(nsna), u(nzng)} is quasi-co-degree for n3 since nzng, ngny € E; 381
(i) max{p(n;ng), u(n;ng)} isn’t quasi-co-degree for a given vertex excluding ng 3
since n;ng,ning € K, i # 3; 383
ii1) p(nane) is quasi-co-degree for ns since pu(nzng) > u(nsng); 384
. cod ‘ .
(iv) w(ngns) is quasi-co-degree for ng since p(nang) > p(nany); 385
(v) p(nany) isn’t quasi-co-degree for ng since p(nemni) # p(nans); 386
(vi) p(ning) is quasi-co-degree for n; since nin; € E implies n; = ng, ng and 387
M(nlnz) = p(nine); 388
vii) p(neny) is quasi-co-degree for ng since ngn; € F implies n; = ns,n1 an 389
i) is quasi-co-degree f . £ impli ’ q
u(ngni) > u(nens); 390

A complete-neutrosophic graph is considered in next part. In complete-neutrosophic 3
graph, all vertices have same numbers of neighbors. Thus finding one neighbor between 30
all neighbors are difficult in the terms of quasi-co-degree. 393

Proposition 3.5. Let NTG : (V, E,0,u) be complete-neutrosophic graph and x € V.
Then

QCD(x) = max{u(ez), -, pulwzo-1)}.

Proof. Suppose NTG : (V, E, 0, 1) be complete-neutrosophic graph and x € V. Thus
NTG : (V,E, o, u) has vertex set V = {x1,za, - ,z0} where either O and 1 has same
parity or different parity, it doesn’t matter. There are one type of vertices. If z is a leaf,
then there’s one neighbor z which implies quasi-degree for x is u(xz) where O = 2. Tt
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n2(0.3, 0.9, 0.8) (0.3,0.3,0.2) n3(0.9,0.3,0.2)

(0.3,0.8,0.2)

(0.6,0.2,0.1)

(0.6,0.3,0.2)

11(0.6,0.8,0.2) (0.6,0.2,0.1) n4(0.6,0.2,0.1)

Figure 15. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Co-
Degree.

induces QCD(x) = p(xz). If  isn’t a leaf in a given complete-neutrosophic graph, then
there’s two neighbors z, 2z’ which imply quasi-degree for x is either p(xz) or p(xz’)
where O = 3. It induces

QCD(x) = max{u(zz), p(zz')}.

To sum it up, for every given vertices, there are @ — 1 choices which the maximum value
introduces quasi-co-degree for given vertex. For every given vertex without any
exception,

QCD(x) = max{pu(zz1), -, p(rzo-1)}.

[l 394

The clarifications about results are in progress as follows. A complete-neutrosophic 30
graph is related to previous result and it’s studied to apply the definitions on it. To 306
make it more clear, next part gives one special case to apply definitions and results on 3o
it. Some items are devised to make more sense about new notions. A 308
complete-neutrosophic graph is related to previous result and it’s studied to apply the 30
definitions on it, too. 400
Example 3.6. There is one section for clarifications. In Figure (15), a 401
complete-neutrosophic graph is illustrated. Some points are represented in follow-up 402
items as follows. 403
(1) max{u(nsny), n(nzng), n(ngng)} is quasi-co-degree for n3 since 404
ngni, N3N, N3Ny € E; 405

(#4) max{p(n;ns), n(n;ng)} isn’t quasi-co-degree for a given vertex excluding ny since s

n;ng,ning € B, i # 2 and max{u(ninj)}isz#j = u(nany); 407

(#91) p(ngni) is quasi-co-degree for ng since p(nsny) > p(nsna), u(ngna); 408
(iv) w(n2ni) is quasi-co-degree for ny since p(ngmni) > w(nans), w(nang); 409
(v) p(ngng) isn’t quasi-co-degree for ny since p(nans) # p(nang); 410
(vi) p(nz) is quasi-co-degree for n; since max{u(nin;)}i_o = p(nins); a1
(vii) p(nsng) isn’t quasi-co-degree for ng since pu(nzna) # max{u(nsni)}i_, ;3. a2

A star, has a center which is connected to all other vertices. A center has common a3
edge with every given vertex. Thus center has n — 1 choices but leaves have only one 414
choice. as
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Proposition 3.7. Let NTG : (V, E, o, 1) be star-neutrosophic graph and x € V. Then
either

QCD(x) = max{u(zz1),- -+, (xz0-1)}

or

QUD(z) = p(zz).

Proof. Suppose NTG : (V, E, 0, 1) be star-neutrosophic graph and z € V. Thus

NTG : (V,E, o, u) has vertex set V = {21, za, - ,z0} where either O and 1 has same
parity or different parity, it doesn’t matter. There are two types of vertices. If x is a
leaf, then there’s one neighbor z which implies quasi-co-degree for z is p(zz). It induces

QCD(x) = p(xz).

If z isn’t a leaf in a given star-neutrosophic graph, then there’s two neighbors z, 2’
which imply quasi-co-degree for x is either u(zz) or p(xz’) where O = 3. It induces

QCD() = max{u(xz), u(z=')}.

To sum it up, for every given center excluding leaves, there are O — 1 choices which the
maximum value introduces quasi-co-degree for given center. For every center without
any exception,

QOD(x) = max{u(az1), -, plazo-1)}.

D 416

The clarifications about results are in progress as follows. A star-neutrosophic graph 4
is related to previous result and it’s studied to apply the definitions on it. To make it s
more clear, next part gives one special case to apply definitions and results on it. Some a9
items are devised to make more sense about new notions. A star-neutrosophic graph is o

related to previous result and it’s studied to apply the definitions on it, too. s
Example 3.8. There is one section for clarifications. In Figure (16), a 422
star-neutrosophic graph is illustrated. Some points are represented in follow-up items as 3
follows. w4
(1) max{u(ning), n(ning), p(ning), p(nins)} is quasi-co-degree for ny since w25
ning, N1z, ning, nns € E; 426

(#4) max{p(ning), n(n;ng)} isn’t quasi-co-degree for a given vertex excluding ny since

nng,ning € E, i £ 1; 8

(iii) p(ning) is quasi-co-degree for ny since max{u(nin;)}o_y = p(ning); 420
(iv) p(ngny) is quasi-co-degree for leaf ns since nyng € E implies ¢ = 1; 430
(v) p(nang) isn’t quasi-co-degree for leaf ny since nong ¢ E; e
(vi) p(nyng) isn’t quasi-co-degree for ny since p(ning) # p(nins), p(ning), p(nins);
(vii) p(nsng) isn’t quasi-co-degree for ng since ngny ¢ E. 433
In a complete neutrosophic graph, one vertex has common edges with all given a3

vertices. In complete-bipartite-neutrosophic graph, there are two parts and vertex set is s
partitioned into two sets which have complete connections with each other but inside, 43
there’s no connection. Thus the number of neighbors for every given vertex is exactly
the number of vertices in other part. So there are some choices for quasi-co-degree, 438
which are the number of vertices in another part. 430
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15(0.4,0.2, 0.8) n3(0.5,0.2,0.8)

(0.4,0.2,0.3)

(0.5,0.2,0.3)

(0.7,0.8,0.1)
°

14(0.9,0.8,0.1)

n1(0.7,0.9,0.3)
(0.3,0.4,0.3)

15(0.3,0.4, 0.3)

Figure 16. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Co-
Degree.

Proposition 3.9. Let NTG : (V,E, o, 1) be complete-bipartite-neutrosophic graph and
x € V. Then

QCD() = max {u(wz1), -, plwz)}.
z;€V]
Proof. Suppose NTG : (V, E, o, 1) be complete-bipartite-neutrosophic graph and = € V.
Thus NTG : (V, E, o, u) has vertex set V = {x1,22, - ,20} where either O and 1 has
same parity or different parity, it doesn’t matter. There are two types of vertices. If x is
in first part, then there’s one neighbor z which implies quasi-co-degree for x is p(zz). It
induces

QCD(x) = p(xz).

If x isn’t a leaf in a given complete-bipartite-neutrosophic graph, then there’s two
neighbors z, 2z’ which imply quasi-co-degree for z is either p(zz) or p(zz") where O = 3.
It induces

QCD(x) = max{u(zz), p(zz')}.

To sum it up, for every given vertex in second part, there are ¢t = |V{| choices which the
maximum value introduces quasi-co-degree. For every every given vertex in second part
without any exception,

QCD(z) = max {p(xz1), -, pu(rz)}

z; € Vlt
O w0

The clarifications about results are in progress as follows. A a1
complete-bipartite-neutrosophic graph is related to previous result and it’s studied to 4
apply the definitions on it. To make it more clear, next part gives one special case to 443
apply definitions and results on it. Some items are devised to make more sense about 44
new notions. A complete-bipartite-neutrosophic graph is related to previous result and s

it’s studied to apply the definitions on it, too. 446
Example 3.10. There is one section for clarifications. In Figure (17), a aar
complete-bipartite-neutrosophic graph is illustrated. Some points are represented in 448
follow-up items as follows. a9
(7) max{u(ning), p(nins)} is quasi-co-degree for n; since ning,ning € E; 450
(#4) max{p(ninz), p(ning)} isn’t quasi-co-degree for a given vertex since either 451
ning € E or p(ning) # p(nins); 452

(#33) p(neni) is quasi-co-degree for ny since max{p(naon;)i=1,4 = p(nani); 453
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no(0.4,0.2,0.8) ng(0.5,0.2,0.8)

(0.5,0.2,0.3)

(0.4,0.2,0.3)

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

n1(0.7,0.9, 0.3)
1n4(0.3,0.4, 0.3)

Figure 17. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Co-
Degree.

(iv) p(ngnq) isn’t quasi-co-degree for ny since n;ny € E implies i = 2, 3; 454

(v) p(nang) isn’t quasi-co-degree for ny since nong & F; 455
(vi) p(ning) isn’t quasi-co-degree for n; since p(ning) # p(nins); 456
(vii) p(ng) isn’t quasi-co-degree for n; since niny &€ E. 457

In a complete neutrosophic graph, one vertex has common edges with all given 458

vertices. In complete-multipartite-neutrosophic graph, there are some parts and vertex s
set is partitioned into some sets which have complete connections with each other but 4

inside, there’s no connection. Thus the number of neighbors for every given vertex is 261
exactly the number of vertices in other parts. So there are some choices for 462
quasi-co-degree, which are the number of vertices in another parts. 463

Proposition 3.11. Let NTG : (V, E, o, 1) be complete-multipartite-neutrosophic graph
and x € V. Then

QCD(z) = . max An(zar), o (@2 to 4 tt0)—1) -
z €(Vy TUV,2 U UV, @)= VE

Proof. Suppose NTG : (V, E, o0, 1) be complete-multipartite-neutrosophic graph and
x € V. Thus NTG : (V,E, o, u) has vertex set V = {x1, 29, -+ ,z0} where either O and
1 has same parity or different parity, it doesn’t matter. There are two types of vertices.
If x is in first part, then there’s one neighbor z which implies quasi-degree for x is
w(zz). It induces

QCD() = p(w2).

If z isn’t a leaf in a given complete-multiartite-neutrosophic graph, then there’s two
neighbors z, 2z’ which imply quasi-co-degree for x is either p(xz) or p(xz’) where O = 3.
It induces

QCD(x) = max{u(xz), u(xz")}.

To sum it up, for every given vertex in second part, there are ¢ = |V}!| choices which the
maximum value introduces quasi-co-degree. For every every given vertex in second part
without any exception,

QCD(z) = max{u(zz1), -, plaz)}-

z; €V, 1
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e n3(0.5,0.2, 0.8)

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

(0.5,0.2,0.3)

n1(0.7,0.9,0.3) (0.3,0.2,0.3)

14(0.3,0.4, 0.3)
Figure 18. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Co-
Degree.

Now consider, there are more parts. There are some parts and vertex set is partitioned
into some sets which have complete connections with each other but inside, there’s no
connection. Thus the number of neighbors for every given vertex is exactly the number
of vertices in other parts. So there are some choices for quasi-co-degree, which are the
number of vertices in another parts. It induces

QCD(z) = L, jpaxe ,{M(ml)a o B g ttto)—t)
z€(V LUV, 20UV @)=V
O 464
The clarifications about results are in progress as follows. A 465

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

and it’s studied to apply the definitions on it, too. 470
Example 3.12. There is one section for clarifications. In Figure (21), a an
complete-multipartite-neutrosophic graph is illustrated. Some points are represented in a2
follow-up items as follows. 473
(1) max{u(ning), u(ning), p(nins)} is quasi-co-degree for ny since a4
ning, ning, mns € E; 4

(#4) max{p(nins), p(ning)} isn’t quasi-co-degree for a given vertex since either 476
ning € E or p(ning) # p(ning); 477

(#93) p(neny) is quasi-co-degree for ny since max{p(nan;)ti=1,4 = p(nani); 478
(iv) p(ngn) isn’t quasi-co-degree for ny since n;ny € E implies ¢ = 2,3, 5; 479
(v) p(nang) isn’t quasi-co-degree for na since nang ¢ E; 480
(vi) wu(ning) isn’t quasi-co-degree for ny since p(ning) # w(nins); 41
(vii) p(ning) isn’t quasi-co-degree for n; since niny ¢ E. 42

A wheel-neutrosophic graph is a graph which consists of a path and a vertex joining s
to all vertices of path. Thus specific vertex is called center and it has O(NTG) — 1 o
choices. But other vertices have three choices which one of them is the center. ags
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Proposition 3.13. Let NTG : (V,E, o, u) be wheel-neutrosophic graph and x € V.
Then either

QCD(z) = max{u(zz1), -, p(r20(NTG)-1)}
QCD(x) = max{u(zz), p(xz"), p(z2")}

Proof. Suppose NTG : (V, E, o, 1) be wheel-neutrosophic graph and x € V. Thus
NTG : (V,E,o,p) has vertex set V = {x1, 2, -+ ,x0} where either O and 1 has same
parity or different parity, it doesn’t matter. There are two types of vertices. If x is in
path, then there’s three neighbors z, 2/, 2’/ which implies quasi-co-degree for x is one of
w(xz), p(xz") or p(xz"). It induces

QCD(x) = max{u(zz), p(xz"), p(x2")}

If x isn’t in a path, then there are O(NTG) — 1 neighbors 21, 22, -+ , 20(nTG)—1 Which
imply quasi-co-degree for z is either u(zz) or u(xz’) where O(NTG) = 3. It induces

QCD() = max{u(x=z), u(z=')}.

To sum it up, for every given vertex in path, there are three choices which the
maximum value introduces quasi-co-degree. For every every given vertex in path
without any exception,

QCD(x) = max{p(zz), p(xz2), p(zz")}

Now consider, there are more vertices. There are two parts and vertex set is partitioned
into one set which is path. Thus the number of neighbors for center is exactly the
number of vertices minus one O(NT'G) — 1. So there are some choices for
quasi-co-degree, which are the number of vertices in path. It induces

QCD(x) = max{pu(xz1),- -, p(xzoNTe)-1)}

D 486
The clarifications about results are in progress as follows. A wheel-neutrosophic ag7
graph is related to previous result and it’s studied to apply the definitions on it. To 488

make it more clear, next part gives one special case to apply definitions and results on it. s
Some items are devised to make more sense about new notions. A wheel-neutrosophic 40

graph is related to previous result and it’s studied to apply the definitions on it, too. 401
Example 3.14. There is one section for clarifications. In Figure (19), a 492
wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items 40
as follows. 204
(1) max{u(ning), n(ning), p(ning), p(nins)} is quasi-co-degree for ny since 495
ning, N1z, ning, mns € E; 496

(i) max{pu(n;ns), u(n;ng)} isn’t quasi-co-degree for a given vertex since either a7
nang € E or p(nans) # p(nang); 408

(11) p(ngny) is quasi-co-degree for ny since max{u(nin;)}; iy ;2; = p(nani); 499
(iv) p(ngng) isn’t quasi-co-degree for ny since n;ny € E implies i = 1,3, 5; 500
(v) p(nsng) isn’t quasi-co-degree for ns since ngns ¢ F; 501
(vi) wu(ning) isn’t quasi-co-degree for ny since p(ning) # pw(ning); 502
(vit) p(nin;) is quasi-co-degree for every given vertex since nin; € E, i =2,3,4,5 and s
p(nang) = max{p(ning)tij=1,2.8.4,5, i%j- 2

25/30

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202202.0100.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: Posted: 7 February 2022 d0i:10.20944/preprints202202.0100.v1

n3(0.5,0.2, 0.8)

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

n4(0.3,0.4, 0.3)
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Figure 19. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree.

4 Applications in Time Table and Scheduling 05

In this section, two applications for time table and scheduling are provided where the s
models are complete models which mean complete connections are formed as individual  sor

and family of complete models with common neutrosophic vertex set. 508
Designing the programs to achieve some goals is general approach to apply on some s
issues to function properly. Separation has key role in the context of this style. 510
Separating the duration of work which are consecutive, is the matter and it has 511
importance to avoid mixing up. 512
Step 1. (Definition) Time table is an approach to get some attributes to do the 513
work fast and proper. The style of scheduling implies special attention to the 514
tasks which are consecutive. 515
Step 2. (Issue) Scheduling of program has faced with difficulties to differ amid 516
consecutive section. Beyond that, sometimes sections are not the same. 517

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

every section and to assign to relation amid section, three numbers belong unit 519
interval to state indeterminacy, possibilities and determinacy. There’s one 520
restriction in that, the numbers amid two sections are at least the number of the sz
relation amid them. Table (1), clarifies about the assigned numbers to these 522
situation.

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

Sections of NTG ni Ng- - - N
Values (0.6,0.8,0.2) (0.3,0.9,0.8)--- (0.6,0.2,0.1)
Connections of NTG | E; Ey- - Fs
Values (0.3,0.8,0.2) (0.6,0.3,0.2)--- (0.6,0.2,0.1)
523
4.1 Case 1: Star Model And Its Quasi-Degree 524
Step 4. (Solution) The neutrosophic graph and its quasi-degree as model, propose to s
use specific set. Every subject has connection with some subjects. Thus the 526
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Figure 20. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Degree.

connection is applied as possible and the model demonstrates some connections as s
possible. Using the notion of strong on the connection amid subjects, causes the s
importance of subject goes in the highest level such that the value amid two 529
consecutive subjects, is determined by those subjects. If the configuration is star, s
the set is different. Also, it holds for other types such that complete, wheel, path, sa
and cycle. The collection of situations is another application of quasi-order when s»
the notion of family is applied in the way that all members of family are from 533
same classes of neutrosophic graphs. As follows, There are five subjects which are s
represented as Figure (20). This model is strong. And the study proposes using s
specific vertex which is called quasi-degree. There are also some analyses on other s
sets in the way that, the clarification is gained about being special vertex or not. s
Also, in the last part, there is one neutrosophic numbers to assign to this model s
and situation to compare them with same situations to get more precise. Consider s
Figure (20). In Figure (20), an star-neutrosophic graph is illustrated. Some points s

are represented in follow-up items as follows. 541
(1) max{c(ns),o(n3),o(ns),c(ns)} is quasi-degree for n; since 542
n1N2, N1N3, N1Ng, N1N5 € E; 543

(it) max{o(ns),o(n4)} isn’t quasi-degree for a given vertex excluding n; since 544
n;ns, N;N4 ¢ E, ) 7& 1; 545

(iii) o(n4) is quasi-degree for ny since max{o(n;)}?_o = o(ny); 546
(iv) o(nq) is quasi-degree for leaf ng since n;ng € E implies i = 1; 547
(v) o(ns3) isn’t quasi-degree for leaf ny since nong ¢ E; 548
(vi) o(n2) isn’t quasi-degree for n; since o(nz2) ¥ o(ns),o(ng),o(ns); 540
(vit) o(n4) isn’t quasi-degree for ns since nyny ¢ E. 550
4.2 Case 2: Complete-Multipartite Model And Its 51
Quasi-Co-Degree 52
Step 4. (Solution) The neutrosophic graph and its quasi-co-degree as model, propose  ss
to use specific set. Every subject has connection with every given subject in 554
deemed way. Thus the connection is applied as possible and the model 555
demonstrates full connections as possible between parts. Using the notion of 556

strong on the connection amid subjects, causes the importance of subject goes in s
the highest level such that the value amid two consecutive subjects, is determined  sss
by those subjects. If the configuration is complete multipartite, the vertex is 550
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Figure 21. A Neutrosophic Graph in the Viewpoint of its Neutrosophic Quasi-Co-
Degree.

different. Also, it holds for other types such that star, wheel, path, and cycle. The se
collection of situations is another application of quasi-co-degree when the notion  sa
of family is applied in the way that all members of family are from same classes of s
neutrosophic graphs. As follows, There are five subjects which are represented in  se3
the formation of one model as Figure (21). This model is neutrosophic strong as  se
individual. And the study proposes using specific vertex which is called 565
quasi-co-degree for this model. There are also some analyses on other vertices in  ses
the way that, the clarification is gained about being special vertex or not. Also, in s

the last part, there are one neutrosophic number to assign to this model as 568
individual. A model as a collection of situations to compare them with another 569
model as a collection of situations to get more precise. Consider Figure (21). 570
There is one section for clarifications. In Figure (21), a 571
complete-multipartite-neutrosophic graph is illustrated. Some points are 572
represented in follow-up items as follows. 573

(1) max{u(ning), u(ning), u(nins)} is quasi-co-degree for ny since 574

ning, ning,nins € E; 575

(#1) max{pu(n;ns), u(n;ng)} isn’t quasi-co-degree for a given vertex since either sz

ning € E or pu(ning) # p(ning); 577

(794) p(neni) is quasi-co-degree for ny since max{u(nan;)bi=1,4 = p(noni); 578

(iv) w(ngnq) isn’t quasi-co-degree for ny since n;ny € E implies i = 2,3, 5; 579

(v) p(nang) isn’t quasi-co-degree for ng since nong ¢ E; 580

(vi) wp(ning) isn’t quasi-co-degree for ny since p(ning) ¥ w(nins); s81

(vit) p(ning) isn’t quasi-co-degree for n; since niny ¢ E. 582

5 Open Problems 23
In this section, some questions and problems are proposed to give some avenues to 584
pursue this study. The structures of the definitions and results give some ideas to make  sss
new settings which are eligible to extend and to create new study. 586
Notion concerning quasi-degree and quasi-co-degree are defined in neutrosophic 587
graphs. Neutrosophic number is also reused. Thus, 588

Question 5.1. Is it possible to use other types quasi-degree and quasi-co-degree arising  sso
from different types of neighborhood to define new quasi-degree and quasi-co-degree? 590
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Question 5.2. Are existed some connections amid different types of quasi-degree and  so
quasi-co-degree in neutrosophic graphs? 502

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

Question 5.4. Which mathematical notions do make an independent study to apply 504
these types in neutrosophic graphs? 505
Problem 5.5. Which parameters are related to this parameter? 596
Problem 5.6. Which approaches do work to construct applications to create 597
independent study? 508
Problem 5.7. Which approaches do work to construct definitions which use all 509
definitions and the relations amid them instead of separate definitions to create 600
independent study? 601
6 Conclusion and Closing Remarks o2

In this section, concluding remarks and closing remarks are represented. The drawbacks o3
of this article are illustrated. Some benefits and advantages of this study are highlighted. e

This study uses two definition concerning quasi-degree and quasi-co-degree arising s
neighborhood and co-neighborhood to study neutrosophic graphs. New neutrosophic 606
number is reused which is too close to the notion of neutrosophic number but it’s 607
different since it uses all values as type-summation on them. Comparisons amid vertices s
and edges are done by using neutrosophic tool. The connections of vertices which are 609
clarified by general edges differ them from each other and put them in different 610
categories to represent a vertex which its value is called either quasi-degree or

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

Advantages Limitations
1. Defining Quasi-Degree 1. General Results

2. Defining Quasi-Co-Degree
3. Study on Classes 2. Study on Families

4. Using Neighborhood

5. Using co-Neighborhood 3. Same Models in Family

611
quasi-co-degree. Further studies could be about changes in the settings to compare this e

notion amid different settings of neutrosophic graphs theory. One way is finding some o3
relations amid all definitions of notions to make sensible definitions. In Table (2), some o

limitations and advantages of this study are pointed out. 615
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