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Abstract

New setting is introduced to study failed zero-forcing number and failed zero-forcing
neutrosophic-number. Leaf-like is a key term to have these notions. Forcing a vertex to
change its color is a type of approach to force that vertex to be zero-like. Forcing a
vertex which is only neighbor for zero-like vertex to be zero-like vertex but now reverse
approach is on demand which is finding biggest set which doesn’t force. Let

NTG : (V, E, o, u) be aneutrosophic graph. Then failed zero-forcing number Z(NT G) for
a neutrosophic graph NT'G : (V, E, o, i) is maximal cardinality of a set S of black vertices
(whereas vertices in V(G) \ S are colored white) such that V' (G) isn’t turned black after
finitely many applications of “the color-change rule”: a white vertex is converted to a
black vertex if it is the only white neighbor of a black vertex. Failed zero-forcing
neutrosophic-number Z,(NT G) for a neutrosophic graph

NTG : (V, E, 0, u) is maximal neutrosophic cardinality of a set S of black vertices
(whereas vertices in V(G) \ S are colored white) such that V(G) isn’t turned black after
finitely many applications of “the color-change rule”: a white vertex is converted to a
black vertex if it is the only white neighbor of a black vertex. Failed zero-forcing number
and failed zero-forcing neutrosophic-number are about a set of vertices 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, star-neutrosophic graphs,
bipartite-neutrosophic graphs, and t-partite-neutrosophic graphs are investigated in the
terms of maximal set which forms both of failed zero-forcing number and failed zero-
forcing neutrosophic-number. 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 failed zero-forcing number and failed zero-
forcing neutrosophic-number. In path-neutrosophic graphs, the set of vertices such that
every given two vertices in the set, have distance at least two, forms maximal set but with
slightly differences, in cycle-neutrosophic graphs, the set of vertices such that every given
two vertices in the set, have distance at least two, forms maximal set. Other classes have
same approaches. In complete-neutrosophic graphs, a set of vertices excluding two vertices
leads us to failed zero-forcing number and failed zero-forcing neutrosophic-number. In
star-neutrosophic graphs, a set of vertices excluding only two vertices and containing
center, makes maximal set. In complete-bipartite-neutrosophic graphs, a set of vertices
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excluding two vertices from same parts makes intended set but with slightly differences,
in complete-t-partite-neutrosophic graphs, a set of vertices excluding two vertices from
same parts makes intended set. In both settings, some classes of well-known
neutrosophic graphs are studied. Some clarifications for each result and each definition
are provided. Using basic set not to extend this set to set of all vertices has key role to
have these notions in the form of failed zero-forcing number and failed zero-forcing
neutrosophic-number. The cardinality of a set has eligibility to form failed zero-forcing
number but the neutrosophic cardinality of a set has eligibility to call failed zero-forcing
neutrosophic-number. Some results get more frameworks and perspective about these
definitions. The way in that, two vertices don’t have unique connection together, opens
the way to do some approaches. A vertex could affect on other vertex but there’s no
usage of edges. 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. Some problems are proposed
to pursue this study. Basic familiarities with graph theory and neutrosophic graph
theory are proposed for this article.

Keywords: Failed Zero-Forcing Number, Maximal Set, 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 s
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. [4], 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 “Failed 1
Zero-Forcing Number”, “Failed Zero-Forcing Neutrosophic-Number” and “Neutrosophic 12
Graph” to define some notions which are applied 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. Unique connections amid two vertices have key 16
roles to assign failed zero-forcing number and failed zero-forcing neutrosophic-number. 1

Thus they’re used to define new ideas which conclude to the structure failed zero-forcing 15
number and failed zero-forcing neutrosophic-number. The concept of not having unique 19

edge inspires us to study the behavior of vertices in the way that, some types of 2
numbers, failed zero-forcing number and failed zero-forcing neutrosophic-number are the =«
cases of study in the setting of individuals. In both settings, a corresponded number 2
concludes the discussion. Also, there are some 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 2
failed zero-forcing number and failed zero-forcing neutrosophic-number are highlighted, 2
are introduced and are clarified as individuals. In section “Preliminaries”, sets of 27
vertices have the key role in this way. General results are obtained and also, the results 2
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about the basic notions of failed zero-forcing number and zero forcing 20
neutrosophic-number are elicited. Some classes of neutrosophic graphs are studied in 30
the terms of neutrosophic failed zero-forcing number, in section “Setting of a1
Neutrosophic Failed Zero-Forcing Number,” as individuals. In section “Setting of a2
Neutrosophic Failed Zero-Forcing Number,”, neutrosophic failed zero-forcing number is 33
applied into individuals. As concluding results, there are some statements, remarks, 34
examples and clarifications about some classes of neutrosophic graphs namely 3
path-neutrosophic graphs, cycle-neutrosophic graphs, complete-neutrosophic graphs, 3
star-neutrosophic graphs, complete-bipartite-neutrosophic graphs and 37
complete-t-partite-neutrosophic graphs. The clarifications are also presented in both 38

sections “Setting of Neutrosophic Failed Zero-Forcing Number,” and “Setting of Failed
Zero-Forcing Neutrosophic-Number,” for introduced results and used classes. In section 4o

“Applications in Time Table and Scheduling”, two applications are posed for a
star-neutrosophic graphs and cycle-neutrosophic graphs concerning time table and a2
scheduling when the suspicions are about choosing some subjects and the mentioned a3
models are considered as individual. In section “Open Problems”, some problems and 4
questions for further studies are proposed. In section “Conclusion and Closing 4
Remarks”, gentle discussion about results and applications is featured. In section 4
“Conclusion and Closing Remarks”, a brief overview concerning advantages and a
limitations of this study alongside conclusions is formed. a8
1.2 Preliminaries a
In this subsection, basic material which is used in this article, is presented. Also, new 50
ideas and their clarifications are elicited. 51

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

Definition 1.2. (Graph). 53

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. 55
Every two vertices have been corresponded to at most one edge. 56

Neutrosophic graph is the foundation of results in this paper which is defined as 57
follows. Also, some related notions are demonstrated. 58
Definition 1.3. (Neutrosophic Graph And Its Special Case). 50

NTG = (V,E,o = (01,02,03), 1t = (11, 42, 43)) is called a neutrosophic graph if
it’s graph, o; : V' — [0,1], and y; : E — [0,1]. We add one condition on it and we use
special case of neutrosophic graph but with same name. The added condition is as
follows, for every v;v; € F,

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

(i) : o is called neutrosophic vertex set. 60
(#4) : p is called neutrosophic edge set. o1
(#4i) : |V] is called order of NTG and it’s denoted by O(NTG). 62
(iv) : Xypeyo(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). 6
(vi) : XeerY?_ipi(e) is called neutrosophic size of NTG and it’s denoted by 65
Sn(NTG). 66

Some classes of well-known neutrosophic graphs are defined. These classes of 67

neutrosophic graphs are used to form this study and the most results are about them. s
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Definition 1.4. Let NTG : (V, E, 0, 1) be a neutrosophic graph. Then 69
(@) : a sequence of vertices P : xg,x1, - ,zo is called path where 70

$i$i+1€E,i:O71,-“7’l’L—1; 71
(i) : strength of path P : xg, 21, -+ , 20 is \;_g ... p_1 M(@iTiv1); 72

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

u> (o, xy) = \/ /\ (T 41);

P:xg,x1, - ,x¢ =0, ;t—1

(iv) : a sequence of vertices P : zg,x1, -+ ,xe is called cycle where 73
zixip1 € E, i =0,1,--- ,n — 1 and there are two edges xy and uv such that 74
wzy) = pluv) = /\izo,l’... n—1 p(vivig1); 7

v) : it’s t-partite where V is partitioned to ¢ parts, , AR an e edge 7
it’s t-partite where V is partitioned to ¢ parts, V;°*, V2 V*t and the edg

xy implies z € V* and y € Vjsj where i # j. If it’s complete, then it’s denoted by 7
K, 6y, 0, Where o; is 0 on V;* instead V which mean z ¢ V; induces o;(z) =0.

Also, |V} = s 79

(vi) : t-partite is complete bipartite if ¢ = 2, and it’s denoted by Ky, 5,3 80
(vit) : complete bipartite is star if V3| = 1, and it’s denoted by S1 4,; a1
(viii) : a vertex in V' is center if the vertex joins to all vertices of a cycle. Then it’s 8
wheel and it’s denoted by W1 o,; 8

(iz) : it’s complete where Yuv € V, u(uww) = o(u) A o(v); 8
(z) : it’s strong where Yuv € E, u(uwv) = o(u) A o(v). &

The main definition is presented in next section. The notions of failed zero-forcing 8
number and failed zero-forcing neutrosophic-number facilitate the ground to introduce &

new results. These notions will be applied on some classes of neutrosophic graphs in 88
upcoming sections and they separate the results in two different sections based on 8
introduced types. New setting is introduced to study failed zero-forcing number and %
failed zero-forcing neutrosophic-number. Leaf-like is a key term to have these notions. o1
Forcing a vertex to change its color is a type of approach to force that vertex to be o
zero-like. Forcing a vertex which is only neighbor for zero-like vertex to be zero-like 03
vertex but now reverse approach is on demand which is finding biggest set which o4
doesn’t force. o5
Definition 1.5. (Failed Zero-Forcing Number). %
Let NTG : (V,E, o, 1) be a neutrosophic graph. Then o

(i) Failed zero-forcing number Z'(NTG) for a neutrosophic graph %
NTG : (V,E, o0, p) is maximum cardinality of a set S of black vertices (whereas %

vertices in V(G) \ S are colored white) such that V(G) isn’t turned black after 100
finitely many applications of “the color-change rule”: a white vertex is converted 1

to a black vertex if it is the only white neighbor of a black vertex. 102
(74) Failed zero-forcing neutrosophic-number Z/ (NTG) for a neutrosophic 103
graph NTG : (V, E, o0, 1) is maximum neutrosophic cardinality of a set S of black 10
vertices (whereas vertices in V(G) \ S are colored white) such that V(G) isn’t 105
turned black after finitely many applications of “the color-change rule”: a white 106
vertex is converted to a black vertex if it is the only white neighbor of a black 107
vertex. 108
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n2(0.3,0.9, 0.8) (0.3,0.3,0.2) n3(0.9,0.3,0.2)

(0.6,0.2,0.1)

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

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

Figure 1. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

For convenient usages, the word neutrosophic which is used in previous definition, 100
won’t be used, usually. 110
In next part, clarifications about main definition are given. To avoid confusion and 1
for convenient usages, examples are usually used after every part and names are used in 12
the way that, abbreviation, simplicity, and summarization are the matters of mind. 113

Example 1.6. In Figure (1), a complete neutrosophic graph is illustrated. Some points 1
are represented in follow-up items as follows. 115

(i) if S = {n3,n4} is a set of black vertices, then ny is white neighbor of ng and ng. s
Thus the color-change rule doesn’t imply ns is black vertex. n; is white neighbor 17
of n3 and n4. Thus the color-change rule doesn’t imply n is black vertex. Thus  us
ny and ng aren’t black vertices. Hence V(G) isn’t turned black after finitely many o
applications of “the color-change rule”. Thus S = {ns,n4} could form failed 120
zero-forcing number; 121

(i) if S = {na,ngz,na} is a set of black vertices, then n; is only white neighbor of ng. 1

Thus the color-change rule implies ny is black vertex. Thus n; is black vertex. 123
Hence V(G) is turned black after finitely many applications of “the color-change 12
rule”; 125

(#91) if S = {nq1,na,n4} is a set of black vertices, then ns is only white neighbor of ny. 12

Thus the color-change rule implies ng is black vertex. Thus nj3 is black vertex. 127
Hence V(G) is turned black after finitely many applications of “the color-change 12
rule”; 129

(iv) if S = {ni1,n3,n4} is a set of black vertices, then ny is only white neighbor of ny. 1%

Thus the color-change rule implies no is black vertex. Thus no is black vertex. 131
Hence V(G) is turned black after finitely many applications of “the color-change 12
rule”; 133
(v) 2 is failed zero-forcing number and its corresponded sets are {ni,n2}, {n1,ns}, 134
{n1,na}, {n2,n3},{n2,na}, and {nz,ns}; 135

(vi) 3.6 is failed zero-forcing neutrosophic-number and its corresponded set is {ni,na}. 13

2 Setting of Neutrosophic Failed Zero-Forcing 37
Number 138

In this section, I provide some results in the setting of neutrosophic failed zero-forcing 1
number. Some classes of neutrosophic graphs are chosen. Complete-neutrosophic graph, 1o
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path-neutrosophic graph, cycle-neutrosophic graph, and star-neutrosophic graph, 11
bipartite-neutrosophic graph, and t-partite-neutrosophic graph are both of cases of 142
study and classes which the results are about them. 143

In next result, a complete-neutrosophic graph is considered in the way that, its 144

neutrosophic failed zero-forcing number and its failed zero-forcing neutrosophic-number s
this model are computed. A complete-neutrosophic graph has specific attribute which s
implies every vertex is neighbor to all other vertices in the way that, two given vertices 1w
have edge is incident to these endpoints. 148

Proposition 2.1. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then 149

Z'(NTG) = O(NTG) — 2.

Proof. Suppose NTG : (V, E,o,u) is a complete-neutrosophic graph. Every vertex is a
neighbor for every given vertex. Assume |S| > 2. If S is a set of black vertices and

S < O(NTG) — 1, then there are x and y such that they’ve more than one neighbor in
S. Thus the color-change rule doesn’t imply these vertices are black vertices. Hence
V(@) isn’t turned black after finitely many applications of “the color-change rule”. So

Z/(NTG) = O(NTG) — 2.

D 150

The clarifications about results are in progress as follows. A complete-neutrosophic 1
graph is related to previous result and it’s studied to apply the definitions on it. To 152
make it more clear, next part gives one special case to apply definitions and results on  1s3
it. Some items are devised to make more sense about new notions. A 154
complete-neutrosophic graph is related to previous result and it’s studied to apply the 1ss
definitions on it, too. 156

Example 2.2. In Figure (2), a complete neutrosophic graph is illustrated. Some points 157
are represented in follow-up items as follows. 158

(7) if S = {ns,n4a} is a set of black vertices, then ny is white neighbor of ng and ng. 15
Thus the color-change rule doesn’t imply ns is black vertex. n; is white neighbor 10
of n3 and n4. Thus the color-change rule doesn’t imply n; is black vertex. Thus 1«
ny and ng aren’t black vertices. Hence V(G) isn’t turned black after finitely many 1
applications of “the color-change rule”. Thus S = {ns,n4} could form failed 163
zero-forcing number; 164

(i7) if S = {n2,n3,n4} is a set of black vertices, then n; is only white neighbor of na. s

Thus the color-change rule implies ny is black vertex. Thus n; is black vertex. 166
Hence V(G) is turned black after finitely many applications of “the color-change 1
rule”; 168

(#i1) if S = {ni1,n2,n4} is a set of black vertices, then ng is only white neighbor of nj. 1

Thus the color-change rule implies ng is black vertex. Thus ng is black vertex. 170
Hence V(G) is turned black after finitely many applications of “the color-change
rule”; 172

() if S = {n1,n3,nq} is a set of black vertices, then ng is only white neighbor of ny. 13

Thus the color-change rule implies no is black vertex. Thus ns is black vertex. 174

Hence V(G) is turned black after finitely many applications of “the color-change s

rule”; 176

(v) 2 is failed zero-forcing number and its corresponded sets are {ni,n2}, {n1,ns}, 177

{n1,n4}, {n2,n3},{n2,ns}, and {nz, na}; 178
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n:(0.3.0.9.0.8)  (0.3,0.3.0.2)  ny(0.9,0.3,0.2)

(0.6,0.2,0.1)

(0.6,0.3,0.2)

(0.3,0.2,0.1)

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

Figure 2. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

(vi) 3.6 is failed zero-forcing neutrosophic-number and its corresponded set is {ni,na}. s

In next result, a path-neutrosophic graph is considered and failed zero-forcing 180
number and its failed zero-forcing neutrosophic-number of this model are computed for 1
a leaf in specific case. In next result where being leaf-like and having its unique edge are 1s
key hypotheses, the set of black forms failed zero-forcing number and its failed 183
zero-forcing neutrosophic-number. 184

Proposition 2.3. Let NTG : (V,E,o0,u) be a path-neutrosophic graph. Then

Z/(NTG) = Lﬁ?ﬁ@gl!i)

|.

Proof. Suppose NTG : (V, E, o, u) is a path-neutrosophic graph. Every non-leaf vertex
is a neighbor for two vertices. Non-leaf vertices with distance two, are only members of
S is a maximal set of black vertices which doesn’t force. Thus the color-change rule
doesn’t imply all vertices are black vertices. Hence V(G) isn’t turned black after finitely
many applications of “the color-change rule”. So

O(NTG
D 185
In next part, one odd-path-neutrosophic graph is depicted. Failed zero-forcing 186

number and its failed zero-forcing neutrosophic-number are computed. In next part, one 1
even-path-neutrosophic graph is applied to compute its failed zero-forcing number and  1ss

its failed zero-forcing neutrosophic-number, too. 189
Example 2.4. There are two sections for clarifications. 190
(a) In Figure (3), an odd-path-neutrosophic graph is illustrated. Some points are 191
represented in follow-up items as follows. 102

(7) if S ={n3,n4} is a set of black vertices, then ny is only white neighbor of ng 10
and ng is only white neighbor of ny. Thus the color-change rule implies no is 10

black vertex and after that ny is only white neighbor of ny. Thus the 105
color-change rule implies n; is black vertex. In other side, ny is only white 196
neighbor of ng. Thus the color-change rule implies njs is black vertex and 197

after that ng is only white neighbor of ns. Thus the color-change rule implies 108
ng is black vertex. Thus ny,ne,ns and ng are black vertices. Hence V(G) is 19
turned black after finitely many applications of “the color-change rule”; 200
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(#) if S = {ns3,n4,n5} is a set of black vertices, then ns is only white neighbor of 2
n3 and ng is only white neighbor of ns. Thus the color-change rule implies 22
ng is black vertex and after that n; is only white neighbor of ny. Thus the 203

color-change rule implies n; is black vertex. Thus n; and ny are black 204
vertices. Hence V(@) is turned black after finitely many applications of “the 20
color-change rule”; 206
(#i7) if S = {n2,n4} is a set of black vertices, then n; and ng are only white 207
neighbor of ns. Thus the color-change rule doesn’t imply n; and ng are black 2
vertices. In other side, ns and ng are only white neighbor of n4. Thus the 200
color-change rule doesn’t imply ns and ng are black vertices. Hence V(G) 210
isn’t turned black after finitely many applications of “the color-change rule”.
Thus S = {na,n4} could form failed zero-forcing number; 212
(iv) if S = {n1} is a set of black vertices, then ny is only white neighbor of n;. 213
Thus the color-change rule implies no is black vertex and after that ng is 214
only white neighbor of ny. Thus the color-change rule implies ng is black 215
vertex after that n, is only white neighbor of ng. Thus the color-change rule 2
implies n4 is black vertex after that ns is only white neighbor of n4. Thus 217

the color-change rule implies ns is black vertex. Thus ns,ng,ngs and ns are 2
black vertices. Hence V(G) is turned black after finitely many applications of 2.

“the color-change rule”; 220

(v) 2 is failed zero-forcing number and its corresponded set is {ng, nq}; 221

(vi) 3 is failed zero-forcing neutrosophic-number and its corresponded set is 22
{ng, n4}. 223

(b) In Figure (4), an even-path-neutrosophic graph is illustrated. Some points are 204
represented in follow-up items as follows. 225

(i) if S ={ns,n4} is a set of black vertices, then ny is only white neighbor of ng 2
and ng is only white neighbor of ny. Thus the color-change rule implies no is 27

black vertex and after that ny is only white neighbor of ny. Thus the 28
color-change rule implies n; is black vertex. In other side, ns is only white 22
neighbor of ny. Thus the color-change rule implies njs is black vertex and 230

after that ng is only white neighbor of ns. Thus the color-change rule implies 2n
ng is black vertex. Thus ny,ns,ns and ng are black vertices. Hence V(G) is 2
turned black after finitely many applications of “the color-change rule”; 233

(i) if S = {n3,n4,ns} is a set of black vertices, then ns is only white neighbor of 2.
n3 and ng is only white neighbor of ns. Thus the color-change rule implies 23
ny is black vertex and after that n; is only white neighbor of ny. Thus the 236
color-change rule implies n; is black vertex. In other side, ng is only white 2
neighbor of ns. Thus the color-change rule implies ns is black vertex. Thus 2

ny,ng and ng are black vertices. Hence V(G) is turned black after finitely 239
many applications of “the color-change rule”; 240
(791) if S = {ng,n4} is a set of black vertices, then n; and n3 are only white 241
neighbor of ns. Thus the color-change rule doesn’t imply n; and ng are black 2
vertices. In other side, ns and ng are only white neighbor of n4. Thus the 203
color-change rule doesn’t imply ns and ng are black vertices. Hence V(G) 244
isn’t turned black after finitely many applications of “the color-change rule”. s
Thus S = {ng,n4} could form failed zero-forcing number; 246
(iv) if S = {n1} is a set of black vertices, then ngy is only white neighbor of n. 247
Thus the color-change rule implies no is black vertex and after that ng is 248
only white neighbor of ne. Thus the color-change rule implies n3 is black 249
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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 3. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

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

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

(0.2,0.4,0.5)

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

(0.8,0.5,0.2)

1n5(0.9,0.9,0.9)
Figure 4. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

vertex after that n, is only white neighbor of ng. Thus the color-change rule s

implies n4 is black vertex after that ns is only white neighbor of n4. Thus 251

the color-change rule implies n5 is black vertex after that ng is only white 250
neighbor of ns. Thus the color-change rule implies ng is black vertex. Thus 23

ng, ng, ng,ns and ng are black vertices. Hence V(@) is turned black after 254
finitely many applications of “the color-change rule”; 255

(v) 2 is failed zero-forcing number and its corresponded sets are {nz,n4}, and 256
{n37 TL5}; 257

(vi) 3.4 is failed zero-forcing neutrosophic-number and its corresponded set is 258
{’I’L3, ’I’L5}. 259

The set of vertices forms failed zero-forcing number and its failed zero-forcing 260
neutrosophic-number. 261

Proposition 2.5. Let NTG : (V,E,o0,u) be a cycle-neutrosophic graph. Then

Z/(NTG) = LEZE@%ZEZZJ_

Proof. Suppose NTG : (V, E, o, 1) is a cycle-neutrosophic graph. Every vertex is a
neighbor for two vertices. Vertices with distance two, are only members of S is a
maximal set of black vertices which doesn’t force. Thus the color-change rule doesn’t
imply all vertices are black vertices. Hence V(@) isn’t turned black after finitely many
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applications of “the color-change rule”. So

O(NTG
D 262
The clarifications about results are in progress as follows. An odd-cycle-neutrosophic 26
graph is related to previous result and it’s studied to apply the definitions on it. To 264
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 266
even-cycle-neutrosophic graph is related to previous result and it’s studied to apply the 2
definitions on it, too. 268
Example 2.6. There are two sections for clarifications. 269
(a) In Figure (5), an even-cycle-neutrosophic graph is illustrated. Some points are 270
represented in follow-up items as follows. n

(i) if S ={ns,n4} is a set of black vertices, then ny is only white neighbor of ng 2
and ng is only white neighbor of ng. Thus the color-change rule implies ng is 27

black vertex and after that ny is only white neighbor of ny. Thus the 274
color-change rule implies n; is black vertex. In other side, ns is only white s
neighbor of n,. Thus the color-change rule implies ns is black vertex and 276

after that ng is only white neighbor of ns. Thus the color-change rule implies 27
ng is black vertex. Thus ny,ns,ns and ng are black vertices. Hence V(G) is s
turned black after finitely many applications of “the color-change rule”; 279

(i) if S = {n3,n4,ns} is a set of black vertices, then ns is only white neighbor of 20
n3 and ng is only white neighbor of n5. Thus the color-change rule implies 2
ny is black vertex and after that n; is only white neighbor of ny. Thus the 262
color-change rule implies n; is black vertex. In other side, ng is only white 2
neighbor of ns. Thus the color-change rule implies ng is black vertex. Thus 2
ny,ng and ng are black vertices. Hence V(G) is turned black after finitely 285
many applications of “the color-change rule”; 286

(#i7) if S = {ng,n4,ng} is a set of black vertices, then ny and ng are only white 2
neighbors of ny. Thus the color-change rule doesn’t imply ny and n3 are 288
black vertices. In other view, ns and n3 are only white neighbors of ng. Thus 2
the color-change rule doesn’t imply ns and ng are black vertices. In last view, 20
ns and ny are only white neighbors of ng. Thus the color-change rule doesn’t 2o

imply ns and ny are black vertices. Hence V(@) isn’t turned black after 202
finitely many applications of “the color-change rule”. Thus S = {ng,n4,ng} 2
could form failed zero-forcing number; 204

(iv) if S = {n1} is a set of black vertices, then ny and ng are only white neighbor 205
of ny. Thus the color-change rule doesn’t imply ns and ng are black vertices. 20

Hence V(@) isn’t turned black after finitely many applications of “the 207

color-change rule”; 208

(v) 3 is failed zero-forcing number and its corresponded sets are {na,n4,ng} and 20

{n17n37n5}; 300

(vi) 4.9 is failed zero-forcing neutrosophic-number and its corresponded set is 301

{n27n47n6}- 302

(b) In Figure (6), an odd-cycle-neutrosophic graph is illustrated. Some points are 303

represented in follow-up items as follows. 304
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n3(0.1,0.9,0.9)  (0.1,0.5,0.8)

(0.1,0.2, 0.9) o :
/ n6(0.2,0.7,0.6)

(0.2,0.1,0.6)

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

(0.1,0.1,0.2)

n5(0.1,0.1,0.2)

Figure 5. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

(1) if S = {n3,n4} is a set of black vertices, then ns is only white neighbor of ng 0
and ns is only white neighbor of nys. Thus the color-change rule implies ny is 30
black vertex and after that n, is only white neighbor of ny. Thus the 307
color-change rule implies n; is black vertex. In other side, ny is only white 308
neighbor of ny. Thus the color-change rule implies ns is black vertex. Thus s
ny,ne and ns are black vertices. Hence V(G) is turned black after finitely 310
many applications of “the color-change rule”; 311

(#) if S = {ns3,n4,n5} is a set of black vertices, then ny is only white neighbor of s
n3. Thus the color-change rule implies no is black vertex and after that n; is a3

only white neighbor of ny. Thus the color-change rule implies n; is black 314
vertex. Thus ny and nsy are black vertices. Hence V(G) is turned black after s
finitely many applications of “the color-change rule”; 316

(79t) if S = {no,n4,ne} is a set of black vertices, then ny and n3 are only white a7
neighbors of ny. Thus the color-change rule doesn’t imply ny and n3 are 318
black vertices. In other view, ns and n3 are only white neighbors of ng. Thus s
the color-change rule doesn’t imply ns and ng are black vertices. In last view, 3
ns and ny are only white neighbors of ng. Thus the color-change rule doesn’t s

imply ns and ng are black vertices. Hence V(G) isn’t turned black after 322
finitely many applications of “the color-change rule”. Thus S = {ng,n4,ng} 223
could form failed zero-forcing number; 324

(iv) if S = {n1} is a set of black vertices, then ny and ng are only white neighbor s
of ny. Thus the color-change rule doesn’t imply ns and ng are black vertices. s

Hence V(G) isn’t turned black after finitely many applications of “the 327
color-change rule”; 28
(v) 2 is failed zero-forcing number and its corresponded sets are {ng,n4}, 329
{n3,ns}, 330
{ng,n5}, {n4,n1}, 331
and {ny,n3}; 332
(vi) 3.7 is failed zero-forcing neutrosophic-number and its corresponded set is 333
{nh n3}' 334

Proposition 2.7. Let NTG : (V,E, o, ) be a star-neutrosophic graph with center c.
Then
Z'(NTG) = O(NTG) — 2.

Proof. Suppose NTG : (V, E,c, 1) is a star-neutrosophic graph. Every vertex is a
neighbor for center. Furthermore, center is only neighbor for any given vertex. So center
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n3(0.9,0.7,0.7)  (0.2,0.7,0.6) n5(0.2,0.7,0.6)

I’:[}.H.[}.[i. [}.(i\l Il}.:j.l}.'—J. l}. 1:

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)

n4(0.8,0.6, 0.6) "
Figure 6. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number

and its Failed Zero-Forcing Neutrosophic-Number.

is only neighbor for all vertices. Hence all vertices excluding two vertices but containing
center are only members of S is a maximal set of black vertices which doesn’t force.
Thus the color-change rule doesn’t imply all vertices are black vertices. Hence V (G)
isn’t turned black after finitely many applications of “the color-change rule”. So

Z/(NTG) = O(NTG) — 2.
D 335

The clarifications about results are in progress as follows. A star-neutrosophic graph s
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 33
items are devised to make more sense about new notions. A star-neutrosophic graph is s
related to previous result and it’s studied to apply the definitions on it, too. 340

Example 2.8. There is one section for clarifications. In Figure (7), a star-neutrosophic sa
graph is illustrated. Some points are represented in follow-up items as follows. 342

(@) if S = {nq9,n3,n4,n5} is a set of black vertices, then n is only white neighbor of 3

ns. Thus the color-change rule implies n; is black vertex. Thus ny are black 344
vertex. Hence V(G) is turned black after finitely many applications of “the 345
color-change rule”; 346

(i1) if S = {n3,n4,ns5} is a set of black vertices, then n; is only white neighbor of n3. s«

Thus the color-change rule implies n; is black vertex and after that no is only 348
white neighbor of n;. Thus the color-change rule implies no is black vertex. Thus o
ny and ny are black vertices. Hence V(G) is turned black after finitely many 350
applications of “the color-change rule”; 351

(#51) if S ={ny,ng,n5} is a set of black vertices, then ny and n3 are white neighbors of
ni1. Thus the color-change rule doesn’t imply ns and ng3 are black vertices. ny is  3s3
only white neighbor of ny but n; € S. Thus the color-change rule doesn’t imply ny 354
is black vertex. ni is only white neighbor of ns but ny; € S. Thus the color-change sss
rule doesn’t imply n; is black vertex. Hence V(G) isn’t turned black after finitely s
many applications of “the color-change rule”. Thus S = {nj,n4,ns} could form s
failed zero-forcing number; 358

(iv) if S = {ng,n3,ns} is a set of black vertices, then n; is only white neighbor of n3. 35

Thus the color-change rule implies n; is black vertex and after that n4 is only 360
white neighbor of ni. Thus the color-change rule implies n4 is black vertex. Thus e
ny and ny4 are black vertices. Hence V(G) is turned black after finitely many 362
applications of “the color-change rule”; 363
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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 7. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

(v) 3 is failed zero-forcing number and its corresponded sets are 364
{nl,n27n3}a{nlan2an4}a 365
{nl,ng,n5},{n1,n3,n4}7 366
{n1,n3,ns}, and {ny,ng,ns}; 367

(vi) 5.1 is failed zero-forcing neutrosophic-number and its corresponded set is 368
{nl,n3,n4}. 369

Proposition 2.9. Let NTG : (V, E, o, 1) be a bipartite-neutrosophic graph. Then
Z'(NTG) = O(NTG) — 2.

Proof. Suppose NTG : (V, E,c, 1) is a bipartite-neutrosophic graph. Every vertex is a
neighbor for all vertices in another part. Hence all vertices excluding two vertices from
same parts are only members of S is a maximal set of black vertices which doesn’t force.
Thus the color-change rule doesn’t imply all vertices are black vertices. Hence V (G)
isn’t turned black after finitely many applications of “the color-change rule”. So

Z/(NTG) = O(NTG) — 2.
D 370

The clarifications about results are in progress as follows. A bipartite-neutrosophic  sn
graph is related to previous result and it’s studied to apply the definitions on it. To 372
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 bipartite-neutrosophic 37

graph is related to previous result and it’s studied to apply the definitions on it, too. 375
Example 2.10. There is one section for clarifications. In Figure (8), a w76
bipartite-neutrosophic graph is illustrated. Some points are represented in follow-up 377
items as follows. 378
(7) if S ={n1,n3} is a set of black vertices, then ns is only white neighbor of n;. 379
Thus the color-change rule implies no is black vertex. In other side, n4 is only 380
white neighbor of n3. Thus the color-change rule implies n4 is black vertex. Thus s

ny and ny are black vertices. Hence V(G) is turned black after finitely many 382
applications of “the color-change rule”; 383

(#4) if S ={n1,n2} is a set of black vertices, then ng is only white neighbor of n;. 384
Thus the color-change rule implies ng is black vertex. In other side, n4 is only 385
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n5(0.4,0.2,0.8) n3(0.5,0.2, 0.8)

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

(0.3,0.2,0.3)

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

14(0.3,0.4,0.3)

Figure 8. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

white neighbor of ns. Thus the color-change rule implies n4 is black vertex. Thus s
ng and n4 are black vertices. Hence V(G) is turned black after finitely many 387
applications of “the color-change rule”; 388

(#91) if S ={ny,n4} is a set of black vertices, then ns and ng are white neighbors of n; o
and ny4, simultaneously. Thus the color-change rule doesn’t imply ns and nz are 30
black vertices. Hence V(G) isn’t turned black after finitely many applications of  3a
“the color-change rule”. Thus S = {ni,n4} could form failed zero-forcing number; 0

(iv) if S = {n2,n4} is a set of black vertices, then ns is only white neighbor of ny. 303
Thus the color-change rule implies ng is black vertex. In other side, ny is only 304
white neighbor of ns. Thus the color-change rule implies n; is black vertex. Thus s
ny and ng are black vertices. Hence V(G) is turned black after finitely many 396
applications of “the color-change rule”; 307

(v) 2 is failed zero-forcing number and its corresponded sets are {ni,n4}, and 308
{Tlg, Tlg}; 399

(vi) 2.9 is failed zero-forcing neutrosophic-number and its corresponded set are 400

{’I’L1, ’I’L4}, and {n2, ’n3}. 401

Proposition 2.11. Let NTG : (V, E, o0, u) be an t-partite-neutrosophic graph such that
t # 2. Then
Z'(NTG) = O(NTG) — 2.

Proof. Suppose NTG : (V, E,0, 1) is a t-partite-neutrosophic graph. Every vertex is a
neighbor for all vertices in another part. Hence all vertices excluding two vertices in
same part are only members of S is a maximal set of black vertices which doesn’t force.
Thus the color-change rule doesn’t imply all vertices are black vertices. Hence V(G)
isn’t turned black after finitely many applications of “the color-change rule”. So

Z/(NTG) = O(NTG) — 2.
D 402

The clarifications about results are in progress as follows. A t-partite-neutrosophic 4o
graph is related to previous result and it’s studied to apply the definitions on it. To 404
make it more clear, next part gives one special case to apply definitions and results on it. 405
Some items are devised to make more sense about new notions. A t-partite-neutrosophic 4o
graph is related to previous result and it’s studied to apply the definitions on it, too. 407
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e n3(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)

n4(0.3,0.4,0.3)

Figure 9. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

Example 2.12. There is one section for clarifications. In Figure (9), a 408
t-partite-neutrosophic graph is illustrated. Some points are represented in follow-up 409
items as follows. 410

(1) if S ={n1,n3,ns5} is a set of black vertices, then ns is only white neighbor of n.

Thus the color-change rule implies no is black vertex. In other side, n4 is only a2
white neighbor of nz. Thus the color-change rule implies n4 is black vertex. Thus s
ng and ny4 are black vertices. Hence V(G) is turned black after finitely many a4
applications of “the color-change rule”; 415

(#9) if S = {n1,mn2,n5} is a set of black vertices, then nz is only white neighbor of ny. s

Thus the color-change rule implies ng is black vertex. In other side, n4 is only a17
white neighbor of ns. Thus the color-change rule implies n4 is black vertex. Thus s
n3 and ny4 are black vertices. Hence V(G) is turned black after finitely many 419
applications of “the color-change rule”; 420

(#1) if S ={n1,n4,n5} is a set of black vertices, then no and n3 are white neighbors of
n1 and ng, simultaneously. Thus the color-change rule doesn’t imply ns and ng e
are black vertices. Hence V(G) isn’t turned black after finitely many applications e
of “the color-change rule”. Thus S = {n1,n4,n5} could form failed zero-forcing a2
number; 425

(iv) if S = {n2,n4,n5} is a set of black vertices, then n3 is only white neighbor of ny. 4

Thus the color-change rule implies ng is black vertex. In other side, ny is only a7
white neighbor of ns. Thus the color-change rule implies n; is black vertex. Thus 4
ny and ng are black vertices. Hence V(G) is turned black after finitely many 429
applications of “the color-change rule”; 430
(v) 3 is failed zero-forcing number and its corresponded sets are 431
{n17n47n5}7{n17n47n2}7 432
{n1,nq4,n3}, and {ns,na, n3}; 433
(vi) 4.4 is failed zero-forcing neutrosophic-number and its corresponded set is 3
{711,713,714}. 435
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3 Setting of Failed Zero-Forcing o5

Neutrosophic-Number -
In this section, I provide some results in the setting of failed zero-forcing a3
neutrosophic-number. Some classes of neutrosophic graphs are chosen. 430

Complete-neutrosophic graph, path-neutrosophic graph, cycle-neutrosophic graph, and w0
star-neutrosophic graph, bipartite-neutrosophic graph, and t-partite-neutrosophic graph 4
are both of cases of study and classes which the results are about them. a2

In next result, a complete-neutrosophic graph is considered in the way that, its a3
neutrosophic failed zero-forcing number and its failed zero-forcing neutrosophic-number s
this model are computed. A complete-neutrosophic graph has specific attribute which s
implies every vertex is neighbor to all other vertices in the way that, two given vertices s
have edge is incident to these endpoints. 447

Proposition 3.1. Let NTG : (V,E, o, u) be a complete-neutrosophic graph. Then
ZI(NTG) = Op,(NTG) — min{¥}_ 0:(z) + X2_104(y) }ayev-

Proof. Suppose NTG : (V, E, o, 1) is a complete-neutrosophic graph. Every vertex is a
neighbor for every given vertex. Assume |S| > 2. If S is a set of black vertices and

S < O(NTG@) — 1, then there are  and y such that they’ve more than one neighbor in
S. Thus the color-change rule doesn’t imply these vertices are black vertices. Hence
V(G) isn’t turned black after finitely many applications of “the color-change rule”. So

Z!(NTG) = O,(NTG) — min{¥}_,04(x) + 22 10:(y) Yo yev-

O 448

The clarifications about results are in progress as follows. A complete-neutrosophic s
graph is related to previous result and it’s studied to apply the definitions on it. To 450
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. A 52
complete-neutrosophic graph is related to previous result and it’s studied to apply the s
definitions on it, too. 454
Example 3.2. In Figure (10), a complete neutrosophic graph is illustrated. Some a5
points are represented in follow-up items as follows. 456

(7) if S = {n3,n4} is a set of black vertices, then ny is white neighbor of ng and ny. 4
Thus the color-change rule doesn’t imply ns is black vertex. m; is white neighbor s
of n3 and n4. Thus the color-change rule doesn’t imply n; is black vertex. Thus s
ny and ng aren’t black vertices. Hence V(G) isn’t turned black after finitely many 4o
applications of “the color-change rule”. Thus S = {ns,n4} could form failed 461
zero-forcing number; 462

(79) if S = {na,n3,n4} is a set of black vertices, then n; is only white neighbor of na. 4

Thus the color-change rule implies n; is black vertex. Thus n; is black vertex. 464
Hence V(G) is turned black after finitely many applications of “the color-change s
rule”; 466

(#91) if S ={ny1,na,ng} is a set of black vertices, then ng is only white neighbor of ny.

Thus the color-change rule implies ng is black vertex. Thus n3 is black vertex. 468

Hence V(G) is turned black after finitely many applications of “the color-change 40

rule”; 470
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n:(0.3.0.9.0.8)  (0.3,0.3.0.2)  ny(0.9,0.3,0.2)
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Figure 10. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

(w) if S = {n1,n3,n4} is a set of black vertices, then ny is only white neighbor of ny.

Thus the color-change rule implies no is black vertex. Thus ns is black vertex. an
Hence V(G) is turned black after finitely many applications of “the color-change s
rule” ) 474
(v) 2 is failed zero-forcing number and its corresponded sets are {ni,ns2}, {n1,ns}, 475
{ni,n4}, {na,ns},{na,nq}, and {n3, ns}; a76

(vi) 3.6 is failed zero-forcing neutrosophic-number and its corresponded set is {ni,na}. a7

Proposition 3.3. Let NTG : (V,E, o, 1) be a path-neutrosophic graph. Then
Z;’L(NTG) = max{z?:lo-i(xj> + E?:lo—i(ijrs) + - }522, z, isn’t a leaf:

Proof. Suppose NTG : (V, E,o, 1) is a path-neutrosophic graph. Every non-leaf vertex
is a neighbor for two vertices. Non-leaf vertices with distance two, are only members of
S is a maximal set of black vertices which doesn’t force. Thus the color-change rule
doesn’t imply all vertices are black vertices. Hence V(G) isn’t turned black after finitely
many applications of “the color-change rule”. So

Z;L(NTG) = maX{E?:lo—i(xj) + E?:la—i(xj+s) 4 }522, x. isn’t a leaf-
O s

In next part, one odd-path-neutrosophic graph is depicted. Failed zero-forcing 479
number and its failed zero-forcing neutrosophic-number are computed. In next part, one s
even-path-neutrosophic graph is applied to compute its failed zero-forcing number and &
its failed zero-forcing neutrosophic-number, too. 482

Example 3.4. There are two sections for clarifications. 483

(a) In Figure (11), an odd-path-neutrosophic graph is illustrated. Some points are ag4
represented in follow-up items as follows. 485

(7) if S = {n3,n4} is a set of black vertices, then ny is only white neighbor of ng 4
and ng is only white neighbor of ny. Thus the color-change rule implies no is 7

black vertex and after that ny is only white neighbor of ny. Thus the 488
color-change rule implies n; is black vertex. In other side, ns is only white s
neighbor of ng. Thus the color-change rule implies njs is black vertex and 490

after that ng is only white neighbor of ns. Thus the color-change rule implies s
ng is black vertex. Thus ny,ne,ns and ng are black vertices. Hence V(G) is a2
turned black after finitely many applications of “the color-change rule”; 403
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(#) if S = {ns3,n4,n5} is a set of black vertices, then nsy is only white neighbor of 40
n3 and ng is only white neighbor of ns. Thus the color-change rule implies s
ng is black vertex and after that ny is only white neighbor of ny. Thus the s

color-change rule implies n; is black vertex. Thus n; and ny are black 407
vertices. Hence V(@) is turned black after finitely many applications of “the 4
color-change rule”; 499
(#i7) if S = {n2,n4} is a set of black vertices, then n; and ng are only white 500
neighbor of ns. Thus the color-change rule doesn’t imply n; and ng are black  sn
vertices. In other side, ns and ng are only white neighbor of n4. Thus the 502
color-change rule doesn’t imply ns and ng are black vertices. Hence V(G) 503
isn’t turned black after finitely many applications of “the color-change rule”. so
Thus S = {ng,n4} could form failed zero-forcing number; 505
(iv) if S = {n1} is a set of black vertices, then ny is only white neighbor of n;. 506
Thus the color-change rule implies no is black vertex and after that ng is 507
only white neighbor of ne. Thus the color-change rule implies n3 is black 508
vertex after that n, is only white neighbor of ng. Thus the color-change rule  so
implies n4 is black vertex after that ns is only white neighbor of n4. Thus 510

the color-change rule implies ns is black vertex. Thus ns,n3,ng4 and ns are  su
black vertices. Hence V(G) is turned black after finitely many applications of  sw

“the color-change rule”; 513

(v) 2 is failed zero-forcing number and its corresponded set is {ng, nq}; 514

(vi) 3 is failed zero-forcing neutrosophic-number and its corresponded set is 515
{ng, n4}. 516

(b) In Figure (12), an even-path-neutrosophic graph is illustrated. Some points are 517
represented in follow-up items as follows. 518

(i) if S ={ns,n4} is a set of black vertices, then ny is only white neighbor of ng s
and ng is only white neighbor of ny. Thus the color-change rule implies no is s

black vertex and after that ny is only white neighbor of ny. Thus the 521
color-change rule implies n; is black vertex. In other side, ns is only white  s»
neighbor of ny. Thus the color-change rule implies njs is black vertex and 523

after that ng is only white neighbor of ns. Thus the color-change rule implies s
ng is black vertex. Thus ny,ns,ns and ng are black vertices. Hence V(G) is s
turned black after finitely many applications of “the color-change rule”; 526

(i) if S = {n3,n4,ns} is a set of black vertices, then ns is only white neighbor of sz
n3 and ng is only white neighbor of ns. Thus the color-change rule implies s
ny is black vertex and after that n; is only white neighbor of ny. Thus the 520
color-change rule implies n; is black vertex. In other side, ng is only white s
neighbor of ns. Thus the color-change rule implies n5 is black vertex. Thus  sa

ny,ng and ng are black vertices. Hence V(G) is turned black after finitely 532
many applications of “the color-change rule”; 533
(791) if S = {ng,n4} is a set of black vertices, then n; and n3 are only white s34
neighbor of ns. Thus the color-change rule doesn’t imply n; and ng are black s
vertices. In other side, ns and ng are only white neighbor of n4. Thus the 536
color-change rule doesn’t imply ns and ng are black vertices. Hence V(G) 537
isn’t turned black after finitely many applications of “the color-change rule”. s
Thus S = {ng,n4} could form failed zero-forcing number; 539
(iv) if S = {n1} is a set of black vertices, then ngy is only white neighbor of n. 540
Thus the color-change rule implies no is black vertex and after that ng is 541
only white neighbor of ne. Thus the color-change rule implies n3 is black 542
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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 11. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

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 12. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

vertex after that n, is only white neighbor of ng. Thus the color-change rule s

implies n4 is black vertex after that ns is only white neighbor of ns. Thus 544

the color-change rule implies ns5 is black vertex after that ng is only white 545
neighbor of ns. Thus the color-change rule implies ng is black vertex. Thus s

ng, ng, ng,ns and ng are black vertices. Hence V(@) is turned black after 547
finitely many applications of “the color-change rule”; 548

(v) 2 is failed zero-forcing number and its corresponded sets are {ny,ny}, and 549
{ng, 1’L5}; 550

(vi) 3.4 is failed zero-forcing neutrosophic-number and its corresponded set is 551
{n?n ns}. 552

The set of vertices forms failed zero-forcing number and its failed zero-forcing 553
neutrosophic-number. 554

Proposition 3.5. Let NTG : (V,E, o, ) be a cycle-neutrosophic graph. Then
2, (NTG) = max{¥}_,0i(z;) + T, 04(z15) + -+ Fszz.

Proof. Suppose NTG : (V, E,o0, 1) is a cycle-neutrosophic graph. Every vertex is a
neighbor for two vertices. Vertices with distance two, are only members of S is a
maximal set of black vertices which doesn’t force. Thus the color-change rule doesn’t
imply all vertices are black vertices. Hence V(@) isn’t turned black after finitely many
applications of “the color-change rule”. So

Z,(NTG) = max{S}_,0i(z;) + T3, 0i(xj45) + - Fsa.
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D 555

The clarifications about results are in progress as follows. An odd-cycle-neutrosophic s
graph is related to previous result and it’s studied to apply the definitions on it. To 557
make it more clear, next part gives one special case to apply definitions and results on  sss
it. Some items are devised to make more sense about new notions. An 559
even-cycle-neutrosophic graph is related to previous result and it’s studied to apply the seo
definitions on it, too. 561
Example 3.6. There are two sections for clarifications. 562

(a) In Figure (13), an even-cycle-neutrosophic graph is illustrated. Some points are s
represented in follow-up items as follows. 564

(1) if S ={n3,n4} is a set of black vertices, then ny is only white neighbor of ng s
and ng is only white neighbor of ny. Thus the color-change rule implies no is  ses

black vertex and after that ny is only white neighbor of ny. Thus the 567
color-change rule implies n; is black vertex. In other side, ns is only white 568
neighbor of ng. Thus the color-change rule implies njy is black vertex and 569

after that ng is only white neighbor of ns. Thus the color-change rule implies  sno
ng is black vertex. Thus ny,ns,n5 and ng are black vertices. Hence V(G) is  sn
turned black after finitely many applications of “the color-change rule”; 572

(#3) if S = {ng,n4,n5} is a set of black vertices, then ny is only white neighbor of  sn
n3 and ng is only white neighbor of ns. Thus the color-change rule implies s
ng is black vertex and after that n; is only white neighbor of ny. Thus the 575
color-change rule implies n; is black vertex. In other side, ng is only white s
neighbor of ns. Thus the color-change rule implies ng is black vertex. Thus s
ny,ng and ng are black vertices. Hence V(G) is turned black after finitely 578
many applications of “the color-change rule”; 579

(791) if S = {ng,n4,ne} is a set of black vertices, then ny and n3 are only white s
neighbors of ny. Thus the color-change rule doesn’t imply ny and n3 are 581
black vertices. In other view, ns and n3 are only white neighbors of ng. Thus se
the color-change rule doesn’t imply ns and ngs are black vertices. In last view, ss
ns and ny are only white neighbors of ng. Thus the color-change rule doesn’t  ss

imply ns and n4 are black vertices. Hence V(G) isn’t turned black after 585
finitely many applications of “the color-change rule”. Thus S = {ng,n4,ng}  ss
could form failed zero-forcing number; 587

(i) if S = {n1} is a set of black vertices, then ny and ng are only white neighbor  sss
of ny. Thus the color-change rule doesn’t imply ns and ng are black vertices. ss

Hence V(@) isn’t turned black after finitely many applications of “the 590
color-change rule”; e
(v) 3 is failed zero-forcing number and its corresponded sets are {na,n4,ne} and s
{nl,ng,n5}; 503
(vi) 4.9 is failed zero-forcing neutrosophic-number and its corresponded set is 504
{nz,n4,n6}. 595

(b) In Figure (14), an odd-cycle-neutrosophic graph is illustrated. Some points are 596
represented in follow-up items as follows. 507

(1) if S = {n3,n4} is a set of black vertices, then ns is only white neighbor of ng  ses
and ns is only white neighbor of ns. Thus the color-change rule implies ny is 50
black vertex and after that n, is only white neighbor of ny. Thus the 600
color-change rule implies n; is black vertex. In other side, ny is only white 601
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(0.1,0.2, 0.9) o :
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Figure 13. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

neighbor of ny. Thus the color-change rule implies n5 is black vertex. Thus e
n1,ng and ns are black vertices. Hence V(G) is turned black after finitely 603
many applications of “the color-change rule”; 604

(#) if S = {ns3,n4,n5} is a set of black vertices, then ns is only white neighbor of s
n3. Thus the color-change rule implies no is black vertex and after that ny is e

only white neighbor of ny. Thus the color-change rule implies n; is black 607
vertex. Thus ny and ngy are black vertices. Hence V(G) is turned black after s
finitely many applications of “the color-change rule”; 609

(#it) if S = {ng,ng,ng} is a set of black vertices, then n; and n3 are only white 610
neighbors of ng. Thus the color-change rule doesn’t imply n; and ng are 611
black vertices. In other view, ns and n3 are only white neighbors of ng. Thus 2
the color-change rule doesn’t imply ns and ngs are black vertices. In last view, e
ns and ng are only white neighbors of ng. Thus the color-change rule doesn’t e

imply ns and n4 are black vertices. Hence V(G) isn’t turned black after 615
finitely many applications of “the color-change rule”. Thus S = {ng,ng4,ng} s
could form failed zero-forcing number; 617

(iv) if S = {n1} is a set of black vertices, then ny and ng are only white neighbor s
of ny. Thus the color-change rule doesn’t imply ns and ng are black vertices. e

Hence V(G) isn’t turned black after finitely many applications of “the 620
color-change rule”; 621
(v) 2 is failed zero-forcing number and its corresponded sets are {ny,n4}, 622
{n37 n5}, 623
{’I’LQ,’I’L5}, {n4,n1}, 624
and {ni,ns}; 625
vi) 3.7 is failed zero-forcing neutrosophic-number and its corresponded set is 626
i) 3.7 is failed forci t hi b d it ded set i
{nl s n3}- 627

Proposition 3.7. Let NTG : (V,E,o,u) be a star-neutrosophic graph with center c.
Then
ZI(NTG) = 0,(NTG) — min{E}_,0:(x) + Z}_104(y) }o yevie yre

Proof. Suppose NTG : (V, E, o, 1) is a star-neutrosophic graph. Every vertex is a
neighbor for center. Furthermore, center is only neighbor for any given vertex. So center
is only neighbor for all vertices. Hence all vertices excluding two vertices but containing
center are only members of S is a maximal set of black vertices which doesn’t force.
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Figure 14. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number

and its Failed Zero-Forcing Neutrosophic-Number.

Thus the color-change rule doesn’t imply all vertices are black vertices. Hence V(G)
isn’t turned black after finitely many applications of “the color-change rule”. So

ZI(NTG) = O,(NTG) — min{%?_,0;(2) + 2}_104(y) Yoyev.e yte-
D 628

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

related to previous result and it’s studied to apply the definitions on it, too. 633
Example 3.8. There is one section for clarifications. In Figure (15), a 634
star-neutrosophic graph is illustrated. Some points are represented in follow-up items as e
follows. 636

(1) if S = {n2,n3,n4,n5} is a set of black vertices, then n; is only white neighbor of e

ns. Thus the color-change rule implies n; is black vertex. Thus ny are black 638
vertex. Hence V(G) is turned black after finitely many applications of “the 639
color-change rule”; 640

(i) if S = {ns,nq4,n5} is a set of black vertices, then n; is only white neighbor of ns. ea

Thus the color-change rule implies n; is black vertex and after that no is only 642
white neighbor of n;. Thus the color-change rule implies no is black vertex. Thus s
ny and ng are black vertices. Hence V(G) is turned black after finitely many 644
applications of “the color-change rule”; 645

(#1) if S = {n1,n4,n5} is a set of black vertices, then no and nz are white neighbors of s
n1. Thus the color-change rule doesn’t imply ny and ng are black vertices. n; is e
only white neighbor of ny but ny € S. Thus the color-change rule doesn’t imply n1 e
is black vertex. nj is only white neighbor of ns but n; € S. Thus the color-change s
rule doesn’t imply n; is black vertex. Hence V(G) isn’t turned black after finitely s
many applications of “the color-change rule”. Thus S = {nj,n4,n5} could form e
failed zero-forcing number; 652

(iv) if S = {ng,n3,ns} is a set of black vertices, then n; is only white neighbor of n3. e

Thus the color-change rule implies n; is black vertex and after that n4 is only 654
white neighbor of n;. Thus the color-change rule implies n4 is black vertex. Thus s
ny and ny4 are black vertices. Hence V(G) is turned black after finitely many 656
applications of “the color-change rule”; 657
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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 15. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

(v) 3 is failed zero-forcing number and its corresponded sets are 658
{nl,n27n3}a{nlan2an4}a 659
{nl,ng,n5},{n1,n3,n4}7 660
{n1,n3,ns}, and {ny,ng,ns}; 661

(vi) 5.1 is failed zero-forcing neutrosophic-number and its corresponded set is 662
{nl,n3,n4}. 663

Proposition 3.9. Let NTG : (V, E, o, 1) be a bipartite-neutrosophic graph. Then
ZI(NTG) = O,(NTG) — min{¥}_,0:(2) + Z_104(2) Yo e

Proof. Suppose NTG : (V, E, o, 1) is a bipartite-neutrosophic graph. Every vertex is a
neighbor for all vertices in another part. Hence all vertices excluding two vertices from
same parts are only members of S is a maximal set of black vertices which doesn’t force.
Thus the color-change rule doesn’t imply all vertices are black vertices. Hence V (G)
isn’t turned black after finitely many applications of “the color-change rule”. So

Z!(NTG) = O,(NTG) — min{¥}_,04(x) + 2} 10:(2") } o arev,.-
D 664

The clarifications about results are in progress as follows. A bipartite-neutrosophic s
graph is related to previous result and it’s studied to apply the definitions on it. To 666
make it more clear, next part gives one special case to apply definitions and results on it. e
Some items are devised to make more sense about new notions. A bipartite-neutrosophic s

graph is related to previous result and it’s studied to apply the definitions on it, too. 669
Example 3.10. There is one section for clarifications. In Figure (16), a 670
bipartite-neutrosophic graph is illustrated. Some points are represented in follow-up 671
items as follows. 672
(7) if S ={n1,n3} is a set of black vertices, then ns is only white neighbor of n;. 673
Thus the color-change rule implies no is black vertex. In other side, n4 is only 674
white neighbor of nz. Thus the color-change rule implies n4 is black vertex. Thus e

ny and ny are black vertices. Hence V(G) is turned black after finitely many 676
applications of “the color-change rule”; 677

(#4) if S ={n1,n2} is a set of black vertices, then ng is only white neighbor of n;. 678
Thus the color-change rule implies ng is black vertex. In other side, n4 is only 679
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Figure 16. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

white neighbor of ns. Thus the color-change rule implies n4 is black vertex. Thus
n3 and n4 are black vertices. Hence V(G) is turned black after finitely many
applications of “the color-change rule”;

(#i1) if S = {n1,n4} is a set of black vertices, then ny and n3 are white neighbors of n;
and ny4, simultaneously. Thus the color-change rule doesn’t imply ny and ng are
black vertices. Hence V(G) isn’t turned black after finitely many applications of
“the color-change rule”. Thus S = {ny,n4} could form failed zero-forcing number;

(iv) if S = {n2,n4} is a set of black vertices, then ng is only white neighbor of ny.
Thus the color-change rule implies ng is black vertex. In other side, ny is only
white neighbor of ns. Thus the color-change rule implies nq is black vertex. Thus
ny and ng are black vertices. Hence V(G) is turned black after finitely many
applications of “the color-change rule”;

(v) 2 is failed zero-forcing number and its corresponded sets are {ni,n4}, and
{n2,ns};

(vi) 2.9 is failed zero-forcing neutrosophic-number and its corresponded set are

{n1,n4}, and {ng,n3}.

Proposition 3.11. Let NTG : (V,E, o, ) be a t-partite-neutrosophic graph such that
t # 2. Then

ZI(NTG) = O,(NTG) — min{¥?_,04(x) + X2 10:(2") } o arev,.-

Proof. Suppose NTG : (V, E, o, 1) is a t-partite-neutrosophic graph. Every vertex is a
neighbor for all vertices in another part. Hence all vertices excluding two vertices in
same part are only members of S is a maximal set of black vertices which doesn’t force.
Thus the color-change rule doesn’t imply all vertices are black vertices. Hence V(G)
isn’t turned black after finitely many applications of “the color-change rule”. So

Z!(NTG) = O,(NTG) — min{¥?_,0;(z) + Z2_,0:(2") }uzrev,.
O

The clarifications about results are in progress as follows. A t-partite-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it. To
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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 t-partite-neutrosophic 70

graph is related to previous result and it’s studied to apply the definitions on it, too. 701
Example 3.12. There is one section for clarifications. In Figure (17), a 702
t-partite-neutrosophic graph is illustrated. Some points are represented in follow-up 703
items as follows. 704

(i) if S = {n1,n3,ns} is a set of black vertices, then ny is only white neighbor of ny. s

Thus the color-change rule implies ns is black vertex. In other side, n4 is only 706
white neighbor of nz. Thus the color-change rule implies n4 is black vertex. Thus 7o
ng and ny are black vertices. Hence V(G) is turned black after finitely many 708
applications of “the color-change rule”; 709

(#4) if S = {n1,n2,n5} is a set of black vertices, then nj is only white neighbor of ny. 70

Thus the color-change rule implies ng is black vertex. In other side, n4 is only m
white neighbor of ns. Thus the color-change rule implies n4 is black vertex. Thus 72
ng and n4 are black vertices. Hence V(G) is turned black after finitely many 713
applications of “the color-change rule”; 714

(#3i) if S ={ny,ng,ns5} is a set of black vertices, then ny and nz are white neighbors of 75

n1 and ny, simultaneously. Thus the color-change rule doesn’t imply ns and ng 716
are black vertices. Hence V(G) isn’t turned black after finitely many applications 77
of “the color-change rule”. Thus S = {n1,n4,n5} could form failed zero-forcing 718
number; 710

(iv) if S = {n2,n4,n5} is a set of black vertices, then n3 is only white neighbor of ny. 70

Thus the color-change rule implies ng is black vertex. In other side, ny is only 1
white neighbor of ns. Thus the color-change rule implies n; is black vertex. Thus 7
ny and ng are black vertices. Hence V(G) is turned black after finitely many 723
applications of “the color-change rule”; 724
(v) 3 is failed zero-forcing number and its corresponded sets are 75
{n17n47n5}a{n13n4an2}7 726
{n1,n4,n3}, and {ns,na, nsg}; 2
(vi) 4.4 is failed zero-forcing neutrosophic-number and its corresponded set is 728
{n17n37n4}' 729
4 Applications in Time Table and Scheduling 70
In this section, two applications for time table and scheduling are provided where the =
models aren’t complete models which mean complete connections are formed as 73
individual and family of complete models with common neutrosophic vertex set. 733
Designing the programs to achieve some goals is general approach to apply on some 73
issues to function properly. Separation has key role in the context of this style. 735
Separating the duration of work which are consecutive, is the matter and it has 736
importance to avoid mixing up. 737
Step 1. (Definition) Time table is an approach to get some attributes to do the 738
work fast and proper. The style of scheduling implies special attention to the 739
tasks which are consecutive. 740
Step 2. (Issue) Scheduling of program has faced with difficulties to differ amid 741
consecutive sections. Beyond that, sometimes sections are not the same. 742
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n2(0.4,0.2,0.8)  15(0.4,0.2,0.8)

00 00 8 ns(0.5.0.2,0.8)
0.4.0.2.0.3)

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

(05.02.03)
1(0.7,09,0.3) " (0.3,0.2,0.3)

14(0.3,0.4,0.3)

Figure 17. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

n»(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)
@

1,(0.9,0.8,0.1)

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

1n5(0.3,0.4,0.3)

Figure 18. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

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

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

Sections of NTG nq Ng- - - 5
Values (0.7,0.9,0.3) (0.4,0.2,0.8)--- (0.3,0.4,0.3)

Connections of NTG | E, FEo- - E,
Values (0.4,0.2,0.3) (0.5,0.2,0.3)--- (0.3,0.4,0.3)

4.1 Case 1: Star Model alongside its Failed Zero-Forcing
Number and its Failed Zero-Forcing Neutrosophic-Number

Step 4. (Solution) The neutrosophic graph alongside its failed zero-forcing number
and its failed zero-forcing neutrosophic-number as model, propose to use specific
number. Every subject has connection with some subjects. Thus the connection is
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applied as possible and the model demonstrates some connections as possible. 754
Using the notion of strong on the connection amid subjects, causes the 755
importance of subject goes in the highest level such that the value amid two 756

consecutive subjects, is determined by those subjects. If the configuration is star, 7
the number is different. Also, it holds for other types such that complete, wheel, 7ss

path, and cycle. The collection of situations is another application of failed 759
zero-forcing number when the notion of family is applied in the way that all 760
members of family are from same classes of neutrosophic graphs. As follows, 761

There are five subjects which are represented as Figure (18). This model is strong. 7
And the study proposes using specific number which is called failed zero-forcing 73
number. There are also some analyses on other numbers in the way that, the 764
clarification is gained about being special number or not. Also, in the last part, 765
there is one neutrosophic number to assign to this model and situation to compare 75
them with same situations to get more precise. Consider Figure (18). In Figure 7

(18), an star-neutrosophic graph is illustrated. Some points are represented in 768
follow-up items as follows. 769
(1) if S = {ng2,n3,n4,n5} is a set of black vertices, then n; is only white 70
neighbor of ns. Thus the color-change rule implies n; is black vertex. Thus m

ny are black vertex. Hence V(G) is turned black after finitely many 772
applications of “the color-change rule”; 3

(i) if S = {ng,n4,n5} is a set of black vertices, then n is only white neighbor of
n3. Thus the color-change rule implies n; is black vertex and after that ns is s

only white neighbor of ny. Thus the color-change rule implies ns is black 776
vertex. Thus ny and ny are black vertices. Hence V(G) is turned black after 77
finitely many applications of “the color-change rule”; 778
(#9t) if S = {n1,nq,ns} is a set of black vertices, then ns and n3 are white 779

neighbors of ny. Thus the color-change rule doesn’t imply ny and n3 are black 70
vertices. mp is only white neighbor of ny but ny € S. Thus the color-change e
rule doesn’t imply n; is black vertex. n; is only white neighbor of ns but 78
ny € S. Thus the color-change rule doesn’t imply n; is black vertex. Hence s
V(G) isn’t turned black after finitely many applications of “the color-change  7e
rule”. Thus S = {ny,n4,n5} could form failed zero-forcing number; 785

(iv) if S = {na,n3,ns} is a set of black vertices, then n; is only white neighbor of 7
ns3. Thus the color-change rule implies n; is black vertex and after that ng is 7

only white neighbor of n;. Thus the color-change rule implies n4 is black 788
vertex. Thus ny and n4 are black vertices. Hence V(G) is turned black after s
finitely many applications of “the color-change rule”; 790
(v) 3 is failed zero-forcing number and its corresponded sets are 791
{7117%27”3},{”1,712,714}, 792
{n17n27n5}’{n13n33n4}3 793
{n1,n3,ns}, and {ny,ng,ns}; 794
(vi) 5.1 is failed zero-forcing neutrosophic-number and its corresponded set is 795
{nl,ng,n4}. 796

4.2 Case 2: Cycle Model alongside its Failed Zero-Forcing
Number and its Failed Zero-Forcing Neutrosophic-Number

Step 4. (Solution) The neutrosophic graph alongside its failed zero-forcing number 7
and its failed zero-forcing neutrosophic-number as model, propose to use specific  sw
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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)

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

f:[).l.[).l.[).?]
n5(0.1,0.1,0.2)

Figure 19. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.

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

(0.8,0.6,0.6)

(0.2,0.5,0.4)

n1(0.5,0.5,0.4) (0.5,0.4,0.4)

15(0.5,0.4,0.4)

(0.5,0.4,0.4)

n4(0.8,0.6, 0.6)
Figure 20. A Neutrosophic Graph in the Viewpoint of its Failed Zero-Forcing Number
and its Failed Zero-Forcing Neutrosophic-Number.
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number. Every subject has connection with every given subject in deemed way. 801
Thus the connection is applied as possible and the model demonstrates full 802
connections as possible between parts but with different view where symmetry 803
amid vertices and edges are the matters. Using the notion of strong on the 804
connection amid subjects, causes the importance of subject goes in the highest 805
level such that the value amid two consecutive subjects, is determined by those 806
subjects. If the configuration is complete multipartite, the number is different. 807
Also, it holds for other types such that star, wheel, path, and cycle. The collection  sos
of situations is another application of failed zero-forcing number and failed 809
zero-forcing neutrosophic-number when the notion of family is applied in the way s
that all members of family are from same classes of neutrosophic graphs. As 811
follows, There are six subjects and five subjects which are represented in the 812
formation of two models as Figures (19), (20). These models are neutrosophic o13

strong as individual. And the study proposes using specific number which is called s
failed zero-forcing number and failed zero-forcing neutrosophic-number for these a5
models. There are also some analyses on other numbers in the way that, the 816
clarification is gained about being special number or not. Also, in the last part, 817
there is one neutrosophic number to assign to these models as individual. A model a5
as a collection of situations to compare them with another model as a collection of s
situations to get more precise. Consider Figures (19), (20). There is one section s
for clarifications. 81

(a) In Figure (19), an even-cycle-neutrosophic graph is illustrated. Some points s
are represented in follow-up items as follows. 823

(7) if S = {ns3,n4} is a set of black vertices, then ns is only white neighbor s
of ng and ns is only white neighbor of ny. Thus the color-change rule 825
implies ny is black vertex and after that n is only white neighbor of my. s
Thus the color-change rule implies n; is black vertex. In other side, ns is s
only white neighbor of n4. Thus the color-change rule implies ng is black s

vertex and after that ng is only white neighbor of ng. Thus the 829
color-change rule implies ng is black vertex. Thus ny,n9,n5 and ng are s
black vertices. Hence V(G) is turned black after finitely many 831
applications of “the color-change rule”; 832
(i7) if S = {ns3,nq4,n5} is a set of black vertices, then no is only white 633
neighbor of ng and ng is only white neighbor of ns. Thus the 834
color-change rule implies ns is black vertex and after that n; is only 835
white neighbor of ny. Thus the color-change rule implies n; is black 836
vertex. In other side, ng is only white neighbor of ns. Thus the 837
color-change rule implies ng is black vertex. Thus ni,no and ng are 838
black vertices. Hence V(G) is turned black after finitely many 839
applications of “the color-change rule”; 840
(#9i) if S = {na,nq,ne} is a set of black vertices, then n; and ns are only 841

white neighbors of ns. Thus the color-change rule doesn’t imply n; and  so
ng are black vertices. In other view, ns and n3 are only white neighbors s

of n4. Thus the color-change rule doesn’t imply ns and n3 are black 844
vertices. In last view, ns and n4 are only white neighbors of ng. Thus 845
the color-change rule doesn’t imply ns and n4 are black vertices. Hence s
V(G) isn’t turned black after finitely many applications of “the 847
color-change rule”. Thus S = {ng, n4,ne} could form failed zero-forcing as
number; 849
() if S = {n1} is a set of black vertices, then ny and ng are only white 850

neighbor of n;. Thus the color-change rule doesn’t imply ns and ng are s
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black vertices. Hence V(G) isn’t turned black after finitely many 852
applications of “the color-change rule”; 853

(v) 3 is failed zero-forcing number and its corresponded sets are {ng,ny,ng} o
and {ny,ns,ns}; 855

(vi) 4.9 is failed zero-forcing neutrosophic-number and its corresponded set is  sss
{’I’Lg,’I’L4,TLG}. 857

(b) In Figure (20), an odd-cycle-neutrosophic graph is illustrated. Some points s
are represented in follow-up items as follows. 850

(i) if S = {n3,n4} is a set of black vertices, then ns is only white neighbor s
of n3 and ns is only white neighbor of ns. Thus the color-change rule 861
implies ny is black vertex and after that n is only white neighbor of ny. s
Thus the color-change rule implies n; is black vertex. In other side, ns is  ss3
only white neighbor of ny. Thus the color-change rule implies ng is black s

vertex. Thus ny,ng and ns are black vertices. Hence V(G) is turned 865
black after finitely many applications of “the color-change rule”; 866
(73) if S = {n3,n4,n5} is a set of black vertices, then ny is only white 867
neighbor of ng. Thus the color-change rule implies ns is black vertex and  ses
after that n; is only white neighbor of ns. Thus the color-change rule 869
implies n; is black vertex. Thus n; and ne are black vertices. Hence 870
V(G) is turned black after finitely many applications of “the 871
color-change rule”; 872
(7i) if S = {na,nq,ne} is a set of black vertices, then n; and n3 are only 873

white neighbors of ns. Thus the color-change rule doesn’t imply n; and s
ng are black vertices. In other view, ns and ng are only white neighbors e

of n4. Thus the color-change rule doesn’t imply ns and n3 are black 876

vertices. In last view, ns and n4 are only white neighbors of ng. Thus 877

the color-change rule doesn’t imply ns and n4 are black vertices. Hence s

V(G) isn’t turned black after finitely many applications of “the #79

color-change rule”. Thus S = {ng, n4, ng} could form failed zero-forcing sso

number; 881

() if S = {n1} is a set of black vertices, then ny and ng are only white 882

neighbor of n;. Thus the color-change rule doesn’t imply ny and ng are  sss

black vertices. Hence V(G) isn’t turned black after finitely many 884

applications of “the color-change rule”; 885

(v) 2 is failed zero-forcing number and its corresponded sets are {ns,n4}, 886

{n3, n5}, 887

{TLQ,TL5}, {n4,n1}, 888

and {n1,ns}; 889

(vi) 3.7 is failed zero-forcing neutrosophic-number and its corresponded set is s

{n1 y ng}. 891

5 Open Problems 92

In this section, some questions and problems are proposed to give some avenues to 893

pursue this study. The structures of the definitions and results give some ideas to make s

new settings which are eligible to extend and to create new study. 895

Notion concerning failed zero-forcing number and failed zero-forcing 896

neutrosophic-number are defined in neutrosophic graphs. Neutrosophic number is also s

reused. Thus, 898
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Question 5.1. Is it possible to use other types failed zero-forcing number and failed 899
zero-forcing neutrosophic-number arising from operations of different vertices to define oo
new failed zero-forcing number and failed zero-forcing neutrosophic-number? o01

Question 5.2. Are existed some connections amid different types of failed zero-forcing oo
number and failed zero-forcing neutrosophic-number in neutrosophic graphs? 003

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

Question 5.4. Which mathematical notions do make an independent study to apply 905
these types in neutrosophic graphs? 906
Problem 5.5. Which parameters are related to this parameter? 907
Problem 5.6. Which approaches do work to construct applications to create 908
independent study? 909
Problem 5.7. Which approaches do work to construct definitions which use all 010
definitions and the relations amid them instead of separate definitions to create o11
independent study? o12
6 Conclusion and Closing Remarks o3

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

This study uses two definitions concerning failed zero-forcing number and failed 016
zero-forcing neutrosophic-number arising operations of different vertices to study 017
neutrosophic graphs. New neutrosophic number is reused which is too close to the 018
notion of neutrosophic number but it’s different since it uses all values as 019
type-summation on them. Comparisons amid number and edges are done by using 020
neutrosophic tool. The connections of vertices which aren’t clarified by unique edges o1

differ them from each other and put them in different categories to represent a number

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

Advantages Limitations
1. Defining Failed Zero-Forcing Number 1. Wheel-Neutrosophic Graphs

2. Defining Failed Zero-Forcing Neutrosophic-Number
3. Study on Classes 2. Study on Families

4. Using Operations of Vertices

5. Avoid Unique Edges 3. Same Models in Family
922
which its value is called either failed zero-forcing number or forms failed zero-forcing 03
neutrosophic-number. Further studies could be about changes in the settings to 024
compare these notions amid different settings of neutrosophic graphs theory. One way is s
finding some relations amid all definitions of notions to make sensible definitions. In 926
Table (2), some limitations and advantages of this study are pointed out. 027
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