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Abstract

New setting is introduced to study total-dominating number and neutrosophic
total-dominating number arising from total-dominated vertices in neutrosophic graphs
assigned to neutrosophic graphs. Minimum number of total-dominated vertices, is a
number which is representative based on those vertices. Minimum neutrosophic number
of total-dominated vertices corresponded to total-dominating set is called neutrosophic
total-dominating number. Forming sets from total-dominated vertices to figure out
different types of number of vertices in the sets from total-dominated sets in the terms
of minimum number of vertices to get minimum number to assign to neutrosophic
graphs is key type of approach to have these notions namely total-dominating number
and neutrosophic total-dominating number arising from total-dominated vertices in
neutrosophic graphs assigned to neutrosophic graphs. Two numbers and one set are
assigned to a neutrosophic graph, are obtained but now both settings lead to approach
is on demand which is to compute and to find representatives of sets having smallest
number of total-dominated vertices from different types of sets in the terms of minimum
number and minimum neutrosophic number forming it to get minimum number to
assign to a neutrosophic graph. Let NTG : (V, E, o, i) be a neutrosophic graph. Then
for given vertices n and n’ if d(s,n) # d(s,n’), then s total-dominates n and n’ where s
is the unique vertex and d is minimum number of edges amid two vertices. Let S be a
set of neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertices n and n’ in V'\ S, there’s only
one neutrosophic vertex s in S such that s total-dominates n and n’, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality
between all total-dominating sets is called total-dominating number and it’s denoted by
T(NTG); for given vertices n and n’ if d(s,n) # d(s,n’), then s total-dominates n and
n' where s is the unique vertex and d is minimum number of edges amid two vertices.
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values is
called neutrosophic vertex.]. If for every neutrosophic vertices n and n’ in V' \ S, there’s
only one neutrosophic vertex s in S such that s total-dominates n and n’, then the set
of neutrosophic vertices, S is called total-dominating set. The minimum neutrosophic
cardinality between all total-dominating sets is called neutrosophic total-dominating
number and it’s denoted by 7T, (NTG). As concluding results, there are some statements,
remarks, examples and clarifications about some classes of neutrosophic graphs namely
path-neutrosophic graphs, cycle-neutrosophic graphs, complete-neutrosophic graphs,
star-neutrosophic graphs, complete-bipartite-neutrosophic graphs,




complete-t-partite-neutrosophic graphs, and wheel-neutrosophic graphs. The
clarifications are also presented in both sections “Setting of total-dominating number,”
and “Setting of neutrosophic total-dominating number,” for introduced results and used
classes. This approach facilitates identifying sets which form total-dominating number
and neutrosophic total-dominating number arising from total-dominated vertices in
neutrosophic graphs assigned to neutrosophic graphs. In both settings, some classes of
well-known neutrosophic graphs are studied. Some clarifications for each result and each
definition are provided. The cardinality of set of total-dominated vertices and
neutrosophic cardinality of set of total-dominated vertices corresponded to
total-dominating set have eligibility to define total-dominating number and neutrosophic
total-dominating number but different types of set of total-dominated vertices to define
total-dominating sets. Some results get more frameworks and more perspectives about
these definitions. The way in that, different types of set of total-dominated vertices in
the terms of minimum number to assign to neutrosophic graphs, opens the way to do
some approaches. These notions are applied into neutrosophic graphs as individuals but
not family of them as drawbacks for these notions. Finding special neutrosophic graphs
which are well-known, is an open way to pursue this study. Neutrosophic
total-dominating notion is applied to different settings and classes of neutrosophic
graphs. Some problems are proposed to pursue this study. Basic familiarities with
graph theory and neutrosophic graph theory are proposed for this article.

Keywords: Total-Dominating Number, Neutrosophic Total-Dominating Number,
Classes of Neutrosophic Graphs
AMS Subject Classification: 05C17, 05C22, 05E45

1 Background

Fuzzy set in Ref. [22] by Zadeh (1965), intuitionistic fuzzy sets in Ref. [5] by Atanassov
(1986), a first step to a theory of the intuitionistic fuzzy graphs in Ref. [19] by Shannon
and Atanassov (1994), a unifying field in logics neutrosophy: neutrosophic probability,
set and logic, rehoboth in Ref. [20] by Smarandache (1998), single-valued neutrosophic
sets in Ref. [21] by Wang et al. (2010), single-valued neutrosophic graphs in Ref. [9] by
Broumi et al. (2016), operations on single-valued neutrosophic graphs in Ref. [1] by
Akram and Shahzadi (2017), neutrosophic soft graphs in Ref. [18] by Shah and Hussain
(2016), bounds on the average and minimum attendance in preference-based activity
scheduling in Ref. [3] by Aronshtam and Ilani (2022), investigating the recoverable

robust single machine scheduling problem under interval uncertainty in Ref. [3] by Bold
and Goerigk (2022), polyhedra associated with locating-dominating, open
locating-dominating and locating total-dominating sets in graphs in Ref. [2] by G.

Argiroffo et al. (2022), a Vizing-type result for semi-total domination in Ref. [4] by J.
Asplund et al. (2020), total domination cover rubbling in Ref. [6] by R.A. Beeler et al.
(2020), on the global total k-domination number of graphs in Ref. [7] by S. Bermudo et
al. (2019), maker—breaker total domination game in Ref. [10] by V. Gledel et al. (2020),
a new upper bound on the total domination number in graphs with minimum degree six
in Ref. [11] by M.A. Henning, and A. Yeo (2021), effect of predomination and vertex
removal on the game total domination number of a graph in Ref. [16] by V. Irsic
(2019), hardness results of global total k-domination problem in graphs in Ref. [17] by
B.S. Panda, and P. Goyal (2021), dimension and coloring alongside domination in
neutrosophic hypergraphs in Ref. [13] by Henry Garrett (2022), three types of
neutrosophic alliances based on connectedness and (strong) edges in Ref. [15] by Henry
Garrett (2022), properties of SuperHyperGraph and neutrosophic SuperHyperGraph in
Ref. [14] by Henry Garrett (2022), are studied. Also, some studies and researches about
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neutrosophic graphs, are proposed as a book in Ref. [12] by Henry Garrett (2022).
In this section, I use two subsections to illustrate a perspective about the
background of this study.

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

Question 1.1. Is it possible to use mixed versions of ideas concerning
“total-dominating number”, “neutrosophic total-dominating number” and “Neutrosophic
Graph” to define some notions which are applied to neutrosophic graphs?

It’s motivation to find notions to use in any classes of neutrosophic graphs.
Real-world applications about time table and scheduling are another thoughts which
lead to be considered as motivation. Having connection amid two vertices have key roles
to assign total-dominating number and neutrosophic total-dominating number arising
from total-dominated vertices in neutrosophic graphs assigned to neutrosophic graphs.
Thus they’re used to define new ideas which conclude to the structure of
total-dominating number and neutrosophic total-dominating number arising from
total-dominated vertices in neutrosophic graphs assigned to neutrosophic graphs. The
concept of having smallest number of total-dominated vertices in the terms of crisp
setting and in the terms of neutrosophic setting inspires us to study the behavior of all
total-dominated vertices in the way that, some types of numbers, total-dominating
number and neutrosophic total-dominating number arising from total-dominated
vertices in neutrosophic graphs assigned to neutrosophic graphs, are the cases of study
in the setting of individuals. In both settings, corresponded numbers conclude the
discussion. Also, there are some avenues to extend these notions.

The framework of this study is as follows. In the beginning, I introduce basic
definitions to clarify about preliminaries. In subsection “Preliminaries”, new notions of
total-dominating number and neutrosophic total-dominating number arising from
total-dominated vertices in neutrosophic graphs assigned to neutrosophic graphs, are
highlighted, are introduced and are clarified as individuals. In section “Preliminaries”,
minimum number of total-dominated vertices, is a number which is representative based
on those vertices, have the key role in this way. General results are obtained and also,
the results about the basic notions of total-dominating number and neutrosophic
total-dominating number arising from total-dominated vertices in neutrosophic graphs
assigned to neutrosophic graphs, are elicited. Some classes of neutrosophic graphs are
studied in the terms of total-dominating number and neutrosophic total-dominating
number arising from total-dominated vertices in neutrosophic graphs assigned to
neutrosophic graphs, in section “Setting of total-dominating number,” as individuals. In
section “Setting of total-dominating number,” total-dominating number is applied into
individuals. As concluding results, there are some statements, remarks, examples and
clarifications about some classes of neutrosophic graphs namely path-neutrosophic
graphs, cycle-neutrosophic graphs, complete-neutrosophic graphs, star-neutrosophic
graphs, complete-bipartite-neutrosophic graphs, complete-t-partite-neutrosophic graphs,
and wheel-neutrosophic graphs. The clarifications are also presented in both sections
“Setting of total-dominating number,” and “Setting of neutrosophic total-dominating
number,” for introduced results and used classes. In section “Applications in Time
Table and Scheduling”, two applications are posed for quasi-complete and complete
notions, namely complete-neutrosophic graphs and complete-t-partite-neutrosophic
graphs concerning time table and scheduling when the suspicions are about choosing
some subjects and the mentioned models are considered as individual. In section “Open
Problems”, some problems and questions for further studies are proposed. In section
“Conclusion and Closing Remarks”, gentle discussion about results and applications is
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featured. In section “Conclusion and Closing Remarks”, a brief overview concerning
advantages and limitations of this study alongside conclusions is formed.

1.2 Preliminaries

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

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

Definition 1.2. (Graph).

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

Neutrosophic graph is the foundation of results in this paper which is defined as
follows. Also, some related notions are demonstrated.

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

NTG = (V,E,0 = (01,02,03), it = (1, pi2, 13)) 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; € E,

u(vivg) < o(vi) Ao(v).
: o0 is called neutrosophic vertex set.
: i is called neutrosophic edge set.

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

DY ey Z?:1 0;(v) is called neutrosophic order of NTG and it’s denoted by
O,.(NTG).

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

(Vi) 1 Y eer Zle ui(e) is called neutrosophic size of NTG and it’s denoted by
Sn(NTG).

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

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

() : a sequence of consecutive vertices P : xg, 1, ,To(NTq) is called path where
rzixiy1 €F, 1=0,1,--- ,O(NTG) -1

(ii) : strength of path P : 2,71, - ,2onTq) I8 /\i:0,--- O(NTG)—1 w(xizir);

(i4i) : connectedness amid vertices xg and x; is

p> (o, ze) = \/ N wiwin);

P:xg,x1, -, 1=0,-- ,t—1
(iv) : a sequence of consecutive vertices P : zo, 71, " ,ZonTa), To is called cycle
where 2;2,41 € E, i =0,1,--- ,O(NTG) — 1, xo(nrG)To € E and there are two

edges xy and v such that p(zy) = p(uv) = A\i_g .., 1 #(VVi+1);
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(v) : it’s t-partite where V is partitioned to ¢ parts, Vi, V52, -+ | V;* and the edge
xy implies z € V* and y € Vjsj where i # j. If it’s complete, then it’s denoted by
Ky, 0y, 0, Where o is 0 on V" instead V' which mean z ¢ V; induces o;(x) = 0.
Also, |V = sy

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

1,029

(vii) : complete bipartite is star if |[Vi| = 1, and it’s denoted by S1,4,;

(viig) : a vertex in V' is center if the vertex joins to all vertices of a cycle. Then it’s
wheel and it’s denoted by Wi q,;

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

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

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

NTG = (V,E,o = (01,02,03), it = (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; € E,

pu(vivs) < o(vi) Ao(v;).
|[V| is called order of NTG and it’s denoted by O(NTG). Y,ecvo(v) is called
neutrosophic order of NTG and it’s denoted by O, (NTG).

Definition 1.6. Let NTG : (V, E, o, 1) be a neutrosophic graph. Then it’s complete
and denoted by CMT, if Vx,y € Vixy € E and p(zy) = o(x) A o(y); a sequence of
consecutive vertices P : wo, %1, - ,TonTq) is called path and it’s denoted by PTH
where x;z;11 € E, i =0,1,--- ,n — 1; a sequence of consecutive vertices

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

riwiy1 € E, 1=0,1,---,n—1, zo(nTc)To € £ and there are two edges zy and wv
such that p(zy) = p(ww) = N\;_g ;... n_1 #M(Vivi41); it’s t-partite where V' is
partitioned to ¢ parts, Vi**, V52, - -+ | V;® and the edge xzy implies x € V;* and y € Vjsj
where 7 # j. If it’s complete, then it’s denoted by CMTy, o,.... », Where o; is ¢ on V,*
instead V' which mean = ¢ V; induces o;(x) = 0. Also, \Vjs = s;; t-partite is complete
bipartite if t = 2, and it’s denoted by CMT, »,; complete bipartite is star if

[Vi| =1, and it’s denoted by STR; ,,; a vertex in V is center if the vertex joins to all
vertices of a cycle. Then it’'s wheel and it’s denoted by WHL; ,,.

Remark 1.7. Using notations which is mixed with literatures, are reviewed.
1. NTG = (‘/7 Ea 0= (0-170-270-3)5 n= (/’[/1’/’[/2’/1/3))7 O(NTG)7 and On(NTG)7
2. CMT,,PTH,CYC,STR1,,,CMT 4, 6o, CMT g, 6,.... o, and WHL{ ,,.

Definition 1.8. (total-dominating numbers).
Let NTG : (V,E, 0, 1) be a neutrosophic graph. Then

(7) for given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.|. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating
number and it’s denoted by T (NTG);
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(i)

for given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by 7, (NTG).

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

Proposition 1.9. Let NTG : (V,E, o, u) be a neutrosophic graph. Then |S| > 2.

In next part, clarifications about main definition are given. To avoid confusion and
for convenient usages, examples are usually used after every part and names are used in
the way that, abbreviation, simplicity, and summarization are the matters of mind.

Example 1.10. In Figure (1), a complete-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(#)
(i)

(iii)

(v)

For given neutrosophic vertex, s, there’s an edge with other vertices;

in the setting of complete, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t dominate
itself;

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

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

{n27 n3}a {n27 n4}7 {n37 n4}~
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality
between all total-dominating sets is called total-dominating number and it’s
denoted by T(NTG) = 2 and corresponded to total-dominating sets are

{nla TLQ}, {n17n3}7 {nla n4}7

{nQa n3}7 {n27 TL4}, {TL3, TL4};
there are eleven total-dominating sets

{n1,n2}, {n1,ns}, {n1,n4},

{n2,n3}, {n2,na}, {n3,na},
{n1,n2,n3}, {n1,n2,na},{n1,ns,nq},
{nz, ns, n4}, {nl,ng,ng,n4},

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

there are six total-dominating sets

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

{nQa n3}a {n27 TL4}, {n?’a n4}a
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

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

(0.3,0.2,0.1)

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

[

Figure 1. A Neutrosophic Graph in the Viewpoint of its total-dominating number and
its neutrosophic total-dominating number.

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

(vi) all total-dominating sets corresponded to total-dominating number are

{nla n2}7 {nlvnl’)}, {nla 7'L4},

{ng, ng}, {TLQ, TL4}, {ng, n4}.

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.|. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by T,(NTG) = 2.3 and corresponded
to neutrosophic total-dominating sets are

{ng,nq}.

2 Setting of total-dominating number

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

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

T(CMT,) = 2.

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

CMT, : (V,E,o,u) is a complete-neutrosophic graph, all vertices are connected to each
other. So there’s one edge between two vertices. In the setting of complete, a vertex of
dominating set corresponded to dominating number dominates as if it doesn’t
total-dominate since a vertex couldn’t dominate itself. All total-dominating sets
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corresponded to total-dominating number are

{7117 n2}, {nl, n3}, {nh n4}, R {nh nO(C]VITU)72}a {nl, nO(CMTC,)A}, {nl, nO(CJWTU)}
{na,n3}, {ng,na}, {n2,ns}, ..., {n2, nocmr, -2}, {n2, nocmr, -1} {n2; nocmr,)
{n3,na}, {n3,ns}, {n3,ne},..., {ns, nO(CJVIT(,)—Q}a {ns, nO(CJMT(,)—l}a {ns, nO(CJMT(,)}

{nO(CMTG)f?n nO(CMTU)72}a {nO(CJV[TU)f& NO(CMTC,)A}" {nO(CMTa)f?n nO(CMTU)}

{n(’)(CMT,,)—27 n(’)(CMT,,)—1}7 {n(’)(CMTG)—% n(’)(CMT,,)}

{nowemr,)-1:n0CMT,)}
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of neutrosophic
vertices [a vertex alongside triple pair of its values is called neutrosophic vertex.]. If for
every neutrosophic vertex n in V| there’s at least a neutrosophic vertex s in S such that
s total-dominates n, then the set of neutrosophic vertices, S is called total-dominating

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

T(NTG) =2

and corresponded to total-dominating sets are

{m, nz}, {711, ns}w {m, n4}, s {7117 nO(CMT,,)—Q}a {7117 nO(CMT{,)—l}a {7117 nO(CMT,,)}
{n2,n3}, {n2, na}, {n2,ns},...,{na, nO(CMTa)—Q}a {na, nO(CMTU)—l}a {na, nO(CMTa)}
{7137 714}, {Tl3, n5}, {n37 n6}, S {n?n nO(CMTc,)72}a {n?n nO(CMTC,)A}, {ns, nO(CMTc,)}

{nO(CMT(,)—Ba nO(CMT,,)—Q}a {nO(CMTa)—37 n(’)(CMT,,)—l}» {nO(CMT(,)—Bv nO(CMTa)}
{nO(CMTU)—% noCMT,)-1 b {nO(CMTU)—% nO(CMTU)}
{HO(CMTC,)A, nO(CMTU)}

Thus
T(CMT,) = 2.

Proposition 2.2. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then
total-dominating number isn’t equal to dominating number.

Proposition 2.3. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then the
number of total-dominating sets corresponded to total-dominating number is equal to
O(CMT,) choose two.

Proposition 2.4. Let NTG : (V,E,o,u) be a complete-neutrosophic graph. Then the
number of total-dominating sets is equal to O(CMT,) choose two plus O(CMT,)
choose three plus one.

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

Example 2.5. In Figure (2), a complete-neutrosophic graph is illustrated. Some points
are represented in follow-up items as follows.
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(#)
(i)

(iid)

For given neutrosophic vertex, s, there’s an edge with other vertices;

in the setting of complete, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t dominate
itself;

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

{n1,na2}, {n1,ns}, {n1, nat,

{nQa n3}a {n27 TL4}, {n?ﬂ n4}'
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality
between all total-dominating sets is called total-dominating number and it’s
denoted by T(CMT,) =2 and corresponded to total-dominating sets are

{nla TLQ}, {n17n3}7 {nla n4}7

{nQa n3}7 {n27 TL4}, {n3a TL4};
there are eleven total-dominating sets

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

{n2,n3}, {n2, na}, {ns, na},
{ni,n9,n3}, {n1,ne,ns}, {n1,n3,n4},
{n2,n3,n4}, {n1,n2,n3,n4},

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

there are six total-dominating sets

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

{na,n3}, {na2,na}, {n3,na},

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

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

{nla TLQ}, {n17n3}7 {nla n4}7

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

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by T,(CMT,) = 2.3 and corresponded
to neutrosophic total-dominating sets are

{ng,n4}.
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) 13(0.9,0.3,0.2)

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

(0.3,0.2,0.1)

L, ;
n:(0.6,0.8,0.2) (0.6,0.2,0.1) ny(0.6,0.2,0.1)
Figure 2. A Neutrosophic Graph in the Viewpoint of its total-dominating number and
its neutrosophic total-dominating number.

Another class of neutrosophic graphs is addressed to path-neutrosophic graph.
Proposition 2.6. Let NTG : (V,E,o,u) be a path-neutrosophic graph. Then

O(PTH)

T(PTH) = ()=

1) (D).
Proof. Suppose PTH : (V,E,o,u) is a path-neutrosophic graph. Let
ni,ne,...,No(prH) be a path-neutrosophic graph. For given two vertices, x and y,
there’s one path from x to y. In the setting of path, a vertex of dominating set
corresponded to dominating number dominates as if it doesn’t total-dominate since a
vertex couldn’t dominate itself. Thus two neighbors are necessary in S. All
total-dominating sets corresponded to total-dominating number are

{nl,nz,n57n67n97n10 .- ~}, {n27 ng, ne, 1y, 1o, 11 - - ~}, {nz, ng,ng, N7, Ng, .. -}7

{.. y MO(PTH)—10s MO(PTH)—9,0(PTH)—6;""O(PTH)—5M"O(PTH)—-2> n(’)(PTH)—l}

{- - NO(PTH)-9, MO(PTH)—8,0(PTH)—5,""O(PTH)—4, MO(PTH)—1>5 nO(PTH)}-

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

Tera) = (O 2L ) )

and corresponded to total-dominating sets are

{n17n27n57n67n97n10 .. '}7 {n27 ng, ne, 1z, 1o, 11 - - '}a {77,2,713,77,4,717,718, o '}7

{- - s NO(PTH)—-10, "O(PTH)—9,0(PTH)—65 "O(PTH)—5: "O(PTH)—25 no(PTH)—l}

{- y RO(PTH)—9, MO(PTH)—8,0(PTH)—5s MO(PTH)—4, MO(PTH)—1> nO(PTH)}'

Thus
O(PTH)

T(PTH) = (D[——5—1() (D).
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Proposition 2.7. Let NTG : (V,E,o,u) be a path-neutrosophic graph. Then
total-dominating number isn’t equal to dominating number.

Example 2.8. There are two sections for clarifications.

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

(4)
(i)

(ii)

(iv)

For given neutrosophic vertex, s, there’s only one path with other vertices;
in the setting of path, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t
dominate itself. Thus two neighbors are necessary in S;

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

{n27n37n4}7

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating
number and it’s denoted by T (PTH) = 3 and corresponded to
total-dominating sets are

{n2,n3,n4};
there are five total-dominating sets

{nQanBan4}7 ‘{nl,ng,ng,'Il4}, {7’L5,7’L2,7’L3,7’L4}7

{711771277743,714,715}7 {n17n27n47n5}3

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

there’s one total-dominating set

{n27n37n4}7

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

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

{n27n37n4}7

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V| there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating
number and it’s denoted by 7 (PTH) = 3.7 and corresponded to
total-dominating sets are

{n27n37n4}'
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(b) In Figure (4), an even-path-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(4)
(i)

(iid)

For given neutrosophic vertex, s, there’s only one path with other vertices;

in the setting of path, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t
dominate itself. Thus two neighbors are necessary in S

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

{n17n27n57n6}3 {n27n37n57n6}7 {n27n3) Ny, n5}7

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating
number and it’s denoted by 7 (PTH) = 4 and corresponded to
total-dominating sets are

{n1,na,n5,m6}, {n2,n3, 15,6}, {n2, 13, 14,05 };
there are eight total-dominating sets

{nla n2, N5, n6}7 {TLQ, n3,ns, nG}a {nQa n3,ng, TL5}7

{’I’Lh ng,ns5, Ne, 713}7 {nla na, N5, Ne, n4}a {nlv ng, N5, Ne, 14, nB}v

{77’2’ ng,ns, Ne, 77’4}7 {n27 ng,ng, Ns, Tll},
as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;

there are three total-dominating sets

{n17n27n57n6}3 {n27n37n57n6}7 {Tlg,ng, N4, n5}a

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

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

{n1,n2,n5,n6}, {n27n37n57n6}7 {n27n37n4, n5}7

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called
neutrosophic total-dominating number and it’s denoted by T, (PTH) = 6
and corresponded to total-dominating sets are

{77,2,713,77,4,715}-
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n3(0.3,0.2,0.2)  (0.3,0.2,0.1) n2(0.9,0.8,0.1)
.

(0.3,0.2,0.2)

n1(0.2,0.5,0.7)

© .
715(0.7,0.4,0.1)

(0.4,0.4,0.1)
n4(0.4,0.6,0.2)

Figure 3. A Neutrosophic Graph in the Viewpoint of its total-dominating number and
its neutrosophic total-dominating number.

n3(0.3,0.2,0.2)  (0.2,0.2,0.2) 1,(0.2,0.4,0.5)

(0.3,0.2,0.2) S
) 1 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)

ny(0.8,0.5,0.2)

(0.8,0.5,0.2)

ns(0.9,0.9,0.9)
Figure 4. A Neutrosophic Graph in the Viewpoint of its total-dominating number and
its neutrosophic total-dominating number.
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Proposition 2.9. Let NTG : (V,E,o,pn) be a cycle-neutrosophic graph where
O(CYC) > 3. Then
oicyc
Tovo) = ATy,

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

L1, T2, ", LOCYC)-1,TO(CYC) L1

be a cycle-neutrosophic graph CYC : (V, E, o, ). In the setting of cycle, a vertex of
dominating set corresponded to dominating number dominates as if it doesn’t
total-dominate since a vertex couldn’t dominate itself. Thus two neighbors are necessary
in S. All total-dominating sets corresponded to total-dominating number are

{nlan27n57n67n97n10 .- ~}, {n27 ng, ne, 17, 10, 111 - - ~}, {nz, ng,ng, Nz, Ng, .. -}7

{.. yO(CY C)—10,O(CY C)—9,0(CY C)—65MO(CY C)—5, MO(CY C)—2) nO(CYC)—l}

{- - NoECYC)-9,NO(CYC)-8,0(CYC)—5,NO(CYC)—4,NO(CYC)—15 nO(CYC)}~

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

o0(CY Q)

TEYe) = (D=

1N+

and corresponded to total-dominating sets are

{n17n27n57n67n97n10 .. ~}7 {nQa ns,ne, N7, N10,M11 - - ‘}7 {n27n37n47n77n87 o '}7

{- yo(CY C)—10; NO(CY C)-9,0(CYC)—6: NO(CYC)—5,MO(CY C)—2> nO(CYC)—l}
{- - NoECYC)-9NO(CYC)-8,0(CYC)—5,NO(CYC)—4,NO(CYC)-1 nO(CYC)}~

Thus oCYe
Teve) = r2 D)),

Proposition 2.10. Let NTG : (V,E,o,u) be a cycle-neutrosophic graph. Then
total-dominating number isn’t equal to dominating number.

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

Example 2.11. There are two sections for clarifications.
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(a) In Figure (5), an even-cycle-neutrosophic graph is illustrated. Some points are
represented in follow-up items as follows.

(4)
(i)

(iid)

(vi)

For given neutrosophic vertex, s, there are only two paths with other vertices;

in the setting of cycle, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t total-dominate since a vertex
couldn’t dominate itself. Thus two neighbors are necessary in .S

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

{nla n2, N5, n6}7 {712, ns3, ne, nl}a {n?n Nng,M1, n2}7

{n3,na,m5,m6}, {n4, 15, 12,3}, {n4, 15,11, M6},

{nlv N2, Ny, n5}7 {n27 n3,ns, nG}a {n37 N4, Ng, nl}v
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating

number and it’s denoted by T(CYC) = 4 and corresponded to
total-dominating sets are

{711,712,715,716}7 {n27n37n67n1}3 {n37n47n17n2}7
{n3,n4,n5,n6}, {n4,n5,n2,n3}, {n4,n5,11,M6 },

{n1,n2,n4,m5}, {n2,n3, 15,16}, {N3, N4, 16, M1 };
there are sixteen total-dominating sets

{n1,n2,n5,n6}, {n2,n3,n6, 71}, {13, 114, M1, M2},
{ns,na,ns,n6}, {na, 15,02, 13}, {14, 15,11, 6},
{n1,m2,n4,n5},{n2,n3,15,n6 }, {13, N4, 6, N1 },
{nl,n2,n3,n5,n6}7 {711,712,714,715,716}, {nl,n2,n3,n4,n5,n6}7
{ne,n2,n3,n4,n5}, {ne, 1, M3, N4, 05}, {n6, M1, N2, N3, N4},
{n57 ni,n2,ns, n4}7
as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;

there are nine total-dominating sets

{nla naz,ns, n6}7 {n27 n3,ne, nl}a {77’37 N4, Ny, TL2}7

{n3,na,n5,m6}, {n4, 15, n2,n3}, {n4, 15,11, M6},

{nla n2, N4, 7’L5}7 {TLQ, n3,ns, n6}7 {n37 N4, Ne, n1}7
corresponded to total-dominating number as if there’s one total-dominating

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

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

{n17n27n55n6}7 {n27n3>n67n1}a {TL3,7’L4,’I’L1,’I’L2}7
{77/3,’]7,4,715,716}7 {TL4,7L5,TL2,TL3}, {n47n57n17n6}7

{nlan2an4an5}7 {n27n37n57n6}3 {n37n47n67n1}7
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For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called
neutrosophic total-dominating number and it’s denoted by 7, (CYC) = 4.1
and corresponded to total-dominating sets are

{n47n57n17n6}'

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

(4)
(i)

(iid)

(iv)

For given neutrosophic vertex, s, there are only two paths with other vertices;

in the setting of cycle, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t total-dominate since a vertex
couldn’t dominate itself. Thus two neighbors are necessary in .S;

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

{nla na, TL5}7 {n27 ns, nl}a {TLg, N4, nQ}a

{na,ns, 3}, {ns,n1,na},
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating

number and it’s denoted by T (CYC) = 3 and corresponded to
total-dominating sets are

{nlanQan5}7 {n2an37n1}7 {7’7/3,714,7’12}7

{714, ns, 713}7 {'I’L5, ni, TL4},
there are eleven total-dominating sets

{n1,n2,n5}, {n2,n3,n1}, {ns, na, n2},
{714, ns, 77,3}, {n57 ny, ’fl4}, {nla n2,ngs, 77,4}7
{nl,nz,ns,n5}7 {711,712,”4,715}, {n1’n37n47n5}7
{n2,n3,n4,n5}, {n1,n2,n3, M4, M5},
as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;

there are five total-dominating sets

{nla na, n5}7 {n2a ns, n1}7 {n?n N4, n2}7
{714, N5, 713}7 {n57 ni, n4}a
corresponded to total-dominating number as if there’s one total-dominating

set corresponded to neutrosophic total-dominating number so as
neutrosophic cardinality is the determiner;
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13(0.1,0.9,0.9) (0.1,0.5,0.8)

S—
(0.1,0.2,0.9] )
' ng(0.2,0.7,0.6)
(0.2,0.1,0.6)

n1(0.2,0.1, 0.6)

L -
12(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 total-dominating number and
its neutrosophic total-dominating number.

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

(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)
14(0.8,0.6, 0.6)
Figure 6. A Neutrosophic Graph in the Viewpoint of its total-dominating number and
its neutrosophic total-dominating number.

(vi) all total-dominating sets corresponded to total-dominating number are

{711,712,715}7 {n27n37n1}7 {n37n47n2}7

{n47n57n3}7 {n5,n1,n4},

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called
neutrosophic total-dominating number and it’s denoted by 7, (CYC) = 4.2
and corresponded to total-dominating sets are

{n17n27n5}'

Proposition 2.12. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then
T(STR1,6,) =2.

Proof. Suppose STR1 4, : (V, E,0, 1) is a star-neutrosophic graph. An edge always has
center, ¢, as one of its endpoints. All paths have one as their lengths, forever. in the
setting of star, a vertex of dominating set corresponded to dominating number
dominates as if it doesn’t total-dominate since a vertex couldn’t dominate itself. Thus
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two neighbors are necessary in S. All total-dominating sets corresponded to
total-dominating number are

{e(na),n2}, {c(n),ns}, {c(n1), nat, ... {c(n1), no(sr, -1} {e(ni), nosrr, )}

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

T(STRy0,) =2
and corresponded to total-dominating sets are

{e(n1),n2}, {c(n1),ns}, {c(n1), nat, ... {c(n1), no(sr, ) -1} {e(ni), nosTr, )}

Thus
T(STR1,4,) =2.

Proposition 2.13. Let NTG : (V,E, o, u) be a star-neutrosophic graph. Then
total-dominating number isn’t equal to dominating number.

Proposition 2.14. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then there are 205TR1.02)=1 _ 9 total-dominating sets.

Proposition 2.15. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then there are O(STR1 ,) — 1 total-dominating sets corresponded to total-dominating
number.

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

Example 2.16. There is one section for clarifications. In Figure (7), a
star-neutrosophic graph is illustrated. Some points are represented in follow-up items as
follows.

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

(#4) in the setting of star, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t dominate
itself. Thus two neighbors are necessary in S;

(#i1) all total-dominating sets corresponded to total-dominating number are
{nly n?}a {n17 n3}7 {nla n4}7
{nla n5}7

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
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neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality
between all total-dominating sets is called total-dominating number and it’s
denoted by T(STR;,,,) = 2 and corresponded to total-dominating sets are

{nla n2}a {77/1,77/3}, {nla TL4},

{n1,ns};
(iv) there are fourteen total-dominating sets

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

{n1,ns}, {n1,na,n3}, {n1,n2,n4},
{ni,n9,ns5}, {n1,ns,ns}, {n1,n3,ns},

{Th, N4, n5}, {nl,ng,ng,n4}, {m, nz2,ns, n5},
{n1,n3,n4,n5}, {n1,n2,n3,n4, 05},

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

(v) there are four total-dominating sets

{nly n?}a {77,1777,3}, {nla n4}7

{nla n5}7

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

(vi) all total-dominating sets corresponded to total-dominating number are

{nlﬂ n2}a {nlv n3}7 {nla n4}a

{nly n5}a

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by 7, (ST R1,4,) = 2.9 and
corresponded to total-dominating sets are

{nla TLQ}, {n17n3}7 {nla n4}7

{nl, TL5}.
Proposition 2.17. Let NTG : (V,E, o, u) be a complete-bipartite-neutrosophic graph
which isn’t star-neutrosophic graph which means |Vi|,|Va| > 2. Then
T(CMCy, 5,) =2.

Proof. Suppose CMCy, », : (V, E, 0, ) is a complete-bipartite-neutrosophic graph.
Every vertex in a part and another vertex in opposite part total-dominates any given
vertex. Assume same parity for same partition of vertex set which means V; has odd
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ns(0.4,0.2, 0.8) ns(0.5,0.2,0.8)
L]

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

(0.7,0.8,0.1)
°
1:(0.9,0.8,0.1)

n:(0.7,0.9,0.3)
(0.3,0.4,0.3)
n5(0.3,0.4,0.3)
Figure 7. A Neutrosophic Graph in the Viewpoint of its total-dominating number and
its neutrosophic total-dominating number.

indexes and V5 has even indexes. In the setting of complete-bipartite, a vertex of
dominating set corresponded to dominating number dominates if and only if it
total-dominates since a vertex couldn’t dominate itself. Thus two neighbors are
necessary in S. All total-dominating sets corresponded to total-dominating number are

455

456

457

458

{ni,n2}t {n1,nat, ... {n1, nocme,, .4} {m, nocmc,, -2} {m. nowcmec,, .}
‘{’I’Lg, ’I’LQ}, {n?n n4}7 sy {n3a nO(CMC617g2)74}7 {n?n nO(CMCULGQ)fZ}a {713, nO(CMC,,1,02)}7
{nocmc,, .)-1:n2}s - A{nocme,, .,)-1:MOCMC,, 1)}

N2, N1, N2 N1y -5 1N2, NO(CMC oy ,05)-555 112, MO(CMC,, 6,)—35112: NO(CMChy 6,)—1T5
{ 3o boooA ) Loa)—30 Loa)—1)
{714, ’I’Ll}, {’I’L4, nl}a ceey {TL4, n(’)(CMCULGQ)fE)}a {’I’L47 nO(CMC01,02)73}3 {n47 nO(CMCGI,52)71}7

{nO(CMCgLUZﬁ nit, ..., {nO(CMCgl,Uz)v HO(CMCUI,Q)—S}v {”O(CMcgl,az)y nO(CMcol,az)—l}-

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

T(CMCy, 5,) =2

and corresponded to total-dominating sets are

459

{n1,n2},{n1,n4}7---7{711,”0(01\/100 - )—4},{711,”0(01\/100 . )—2},{711,710(01\400 - )}7
1,92 1:92 1:92
{7137”2}7{ns,n4}7--~7{n3,n0(CMcg o )74}7{n3anO(CMCU o )72}a{n3anO(CMCc, - )}7
1:92 1:92 1:92
{no(CMc,,l,m‘,)—h nat,..., {nO(C’MC(,LaQ)—lv no(CMc,,l,(,z)h
{n2,n1},{n2,n1}, ..., {n2, nocme,, .. -5} {n2: nocme,, .., -3} {n2; noemc,, ,.)-1}
1:92 1,92 1,92
{na,ni} {na,na}, o {na, noene,, L, )—54 Ana, nocmc,, ., -34 {na, nocmce,, )11
1:92 1,92 1,92
{nocmc,, ,,).mts - A{nocme,, ., nocmc,, .,)-3t nocmc,, ,,)nowmc,, .,)-1}
Thus

T(CMCy, o) =2.
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Proposition 2.18. Let NTG : (V, E,0,u) be a complete-bipartite-neutrosophic graph.
Then total-dominating number is equal to dominating number.

Proposition 2.19. Let NTG : (V,E,o,u) be a complete-bipartite-neutrosophic graph.
Then there are at least 20(CMCo1.02)=2 _ 1 4 |V}| x |V4| total-dominating sets.

Proposition 2.20. Let NTG: (V,E, o, u) be a complete-bipartite-neutrosophic graph.

Then there are |Vi| x |Va| total-dominating sets corresponded to total-dominating number.

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

Example 2.21. There is one section for clarifications. In Figure (8), a
complete-bipartite-neutrosophic graph is illustrated. Some points are represented in
follow-up items as follows.

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

(#4) in the setting of complete-bipartite, a vertex of dominating set corresponded to
dominating number dominates if and only if it total-dominates since a vertex
couldn’t dominate itself. Thus two neighbors are necessary in S;

(#41) all total-dominating sets corresponded to total-dominating number are

{nla nQ}a {nlv n3}7 {n4a nQ}a
{n4; n3}a
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality
between all total-dominating sets is called total-dominating number and it’s
denoted by T(CMCy, »,) = 2 and corresponded to total-dominating sets are
{nla TLQ}, {nh n3}> {714, TLQ},
{TL4, n3}7
(iv) there are nine total-dominating sets
{nh TLQ}', {nla n3}a {n47 TLQ}',
{n47 nS}v {nla na, n3}7 {nlv na, 77,4},
{nlv ns, n4}7 {n4a naz, n3}7 {n17 n2,ns, Tl4},
as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;

(v) there are four total-dominating sets

{nla n2}7 {nh n3}> {’I’L4, nQ}a
{TL4, n3}7
corresponded to total-dominating number as if there’s one total-dominating set

corresponded to neutrosophic total-dominating number so as neutrosophic
cardinality is the determiner;
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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) '

n4(0.3,0.4, 0.3)

Figure 8. A Neutrosophic Graph in the Viewpoint of its total-dominating number and
its neutrosophic total-dominating number.

(vi) all total-dominating sets corresponded to total-dominating number are

{nla n2}7 {nlvnl’)}, {TL4, n2}7

{na, ns},

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.|. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by 7,(CMC,, »,) = 2.4 and
corresponded to total-dominating sets are

{nq,n2}.
Proposition 2.22. Let NTG : (V, E,o,u) be a complete-t-partite-neutrosophic graph

where t > 3. Then
T(CMCy, 6y, 0,) = 2.

Proof. Suppose CMCy, 4,.... o, : (V, E,0, 1) is a complete-t-partite-neutrosophic graph.

Every vertex in a part is total-dominated by another vertex in another part. In the
setting of complete-t-partite, a vertex of dominating set corresponded to dominating
number dominates if and only if it total-dominates since a vertex couldn’t dominate
itself. Thus two neighbors are necessary in S. Two vertices from different parts are
neighbors and they total-dominates all vertices. All total-dominating sets corresponded
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to total-dominating number are

{n1,n3}, {n1,ni}, ... {ni,ni}

1 2 1 3 1 t
{n17n2}7{n1vn2}7"'7{n17n2}’

1,2 1,3 1
{”1»”0(01\4061,02,...,,,t)}»{”1»”O(CMC<,1,52‘...,at)}’“"{"1’"EO(CMC@Q,---M)}’
{n%7n%}7{n%’n?}7"'7{”%7”5}3
{n%7n%}7{n%’ng}7"'7{n%7n§}’

1,2 1,3 1
{na, NOCMCoy oy, ,at)}’ {n1, NOCMCoy oy, ,Ut)}» - {ng, n%(CMcglm,._ ,(,t)}v

1 2 1 3 1
{”O(CMCUI,UZ,... op)? nit, {HO(CMCUI,UZ,... o)’ nit.. ., {nO(CMcal,gz,... o)’ ni},

1 2 1 3 1
{”O(CMCGI,%... or)? na}, {HO(CMCUI,UZ,... o) nts. . {nO(CJVICUI,UQ,..A or)? ny},

1 2 1 3
{nO(C’MC(,l,@,... 00)? PO(CMCoy .. ,at)}’ {nO(CMC,,l,a2,... 00)? PO(CMCoy .. ,at)}’ e

1 t
{nO(C’MCUL ,at)vWO(CMc(,l,(,z,.,,at)}v

OIRE

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

T(CMCyy 05, 0) =2

and corresponded to total-dominating sets are

{n%7n%}7 {In‘%7ln‘i’}7 cc {n%7n§}’
{n%’ng}7 {n}’n§}7 M) {n%?ng})
(s 1CM Oy ) I POOMC s,y b2 PO COMC o)
{n%7n§}7 {né7 n%}’ ctc {n%7nt1}7
{n3,n3}, {n3,n3}, ..., {ng, na},
{”%v ”?Q(CMCUWZ,... ,at)}’ {”17 "?Q(CMCUI,%... ,gt)}7 XX {”éa ”%(CMCUI,UQ,... ,(,,,)}a

1 2 1 3 1 t
{nO(C’JVICﬁ,Q,-.. ) ni}, {no(CMcf,l,,,Q,._. o)’ nik ..., {nO(CMc,,Mz,___ o)’ nit,

1 2 1 3 1 t
{”O(CMC(,LQ,,., or)? n3}t, {”0(01\/1061 gy o)’ nat, ... {nO(CMC,,l,@,... o)’ nat,

1 2 1 3
{nO(CMcal,%,., o) MO(CMC Yy oy ... ,at)}’ {nO(CMcal,%,., o) MO(CMC Yy oy ... ,at)}’ e

1 t
{HO(CMCC,LQ_,.. o)) MO(CMCyy g 0y) b

Thus
T(CMCy, 69 o) = 2.

23/55



Proposition 2.23. Let NTG : (V, E, 0, u) be a complete-t-partite-neutrosophic graph.
Then total-dominating number is equal to dominating number.

Proposition 2.24. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph.
Then there are at least 2°(CMCoi05..00)=2 _ 1 total-dominating sets.

Proposition 2.25. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph.
Then there are at least |Vi| x |Va| total-dominating sets corresponded to total-dominating
number.

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

Example 2.26. There is one section for clarifications. In Figure (9), a
complete-t-partite-neutrosophic graph is illustrated. Some points are represented in
follow-up items as follows.

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

(#t) in the setting of complete-t-partite, a vertex of dominating set corresponded to
dominating number dominates if and only if it total-dominates since a vertex
couldn’t dominate itself. Thus two neighbors are necessary in S. Two vertices
from different parts are neighbors and they total-dominates all vertices;

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

{nly n?}a {n17 n3}7 {nla n5}7

{’I’L4, nQ}a {n47 n3}> {’I’L4, ’I’L5},
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality
between all total-dominating sets is called total-dominating number and it’s
denoted by T(CMCy, 0y, o) = 2 and corresponded to total-dominating sets are

{nla n2}7 {nlvnl’)}, {nla n5}7

{n4a nQ}a {TL4, n3}7 {n4a n5};
(iv) there are twenty-one total-dominating sets

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

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

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

{n4,n2,n3}, {na,n2,n5}, {4, n3,n5},
{n1,n2,n3,n4},{n1,n2,n3,n5}, {n1,n2,n4,n5},
{n1,n3,n4,n5}, {n2,n3, 14,05}, {n1,n2,n3, 14,05},

as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;
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,(0.4,0.2,0.8) . .
el : o n3(0.5,0.2,0.8)

?

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

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

n4(0.3,0.4,0.3)

Figure 9. A Neutrosophic Graph in the Viewpoint of its total-dominating number and
its neutrosophic total-dominating number.

(v) there are six total-dominating sets

{nla n2}7 {nlvnl’)}, {nla n5}7

{TL4, TLQ}, {n47 n3}7 {TL4, TL5},

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

(vi) all total-dominating sets corresponded to total-dominating number are

{nly n?}a {n17n3}7 {nla n5}7

{714, 712}, {n4,n3}, {714, 715}.

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by T,(CMCy, o,.... »,) = 2.4 and
corresponded to total-dominating sets are

{n4,n2}, {n4,n5}.

Proposition 2.27. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph. Then
T(WHLy,,) = 2.

Proof. Suppose WHL1 4, : (V,E,0, ) is a wheel-neutrosophic graph. The argument is
elementary. All vertices of a cycle join to one vertex, c. For every vertices, the minimum
number of edges amid them is either one or two because of center and the notion of
neighbors. In the setting of wheel, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t total-dominate since a vertex couldn’t
dominate itself. Thus two neighbors are necessary in S. Two vertices including center
and other vertex are neighbors and they total-dominates all vertices. All
total-dominating sets corresponded to total-dominating number are

{ni(c),n2}, {ni(c),n3t, {ni(c),na}, ... {ni(c),nownr, ,,)-1}t: {ni(c);nownr, ,,)}
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For given vertex n, if sn € E, then s total-dominates n. Let S be a set of neutrosophic
vertices [a vertex alongside triple pair of its values is called neutrosophic vertex.]. If for
every neutrosophic vertex n in V| there’s at least a neutrosophic vertex s in S such that
s total-dominates n, then the set of neutrosophic vertices, S is called total-dominating
set. The minimum cardinality between all total-dominating sets is called
total-dominating number and it’s denoted by

TWHL: ,,) =2
and corresponded to total-dominating sets are

{nl(c)v nQ}v {nl(c)v n3}a {nl(c)a ’I’L4}, R {nl(c)’ nO(WHLLQ)fl}a {nl(c)a nO(WHLLaQ)}'

Thus
TWHLy,) =OWHLy,,)— 1.

Proposition 2.28. Let NTG : (V, E,o0,u) be a wheel-neutrosophic graph. Then
total-dominating number isn’t equal to dominating number.

Proposition 2.29. Let NTG : (V,E, o, 1) be a wheel-neutrosophic graph with center c.
Then there are 20WHL1.02)=1 _ 1 total-dominating sets.

Proposition 2.30. Let NTG : (V,E,o0,u) be a wheel-neutrosophic graph with center c.
Then there are O(WHL ,,) total-dominating sets corresponded to total-dominating
number.

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

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

Some items are devised to make more sense about new notions. A wheel-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it, too.

Example 2.31. There is one section for clarifications. In Figure (10), a
wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items
as follows.

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

(#4) in the setting of wheel, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t dominate
itself. Thus two neighbors are necessary in S. Two vertices including center and
other vertex are neighbors and they total-dominates all vertices;

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

{nly n?}a {77,1777,3}, {nla n4}7

{n1,ns}.

For given vertex n, if sn € F, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality
between all total-dominating sets is called total-dominating number and it’s
denoted by T(WHL, ,,) =2 and corresponded to total-dominating sets are

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

{n1,ns};
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(iv) there are fifteen total-dominating sets

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

{nl,n5}7 {ﬂ1,”2,n3}, {nl,ng,n4},
{n1,n2,n5},{n1,n3,n4}, {n1,n3,n5},
{n1,n4,n5}, {n1,n2,n3,n4}, {n1, M2, 13,15},
{n1,n9,n4,n5}{n1,n3z,ng,ns5}, {n1,n2,n3, ng,ns5},

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

(v) there are four total-dominating sets

{nla nQ}a {nhn?)}? {nla n4}a

{nla n5}7

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

(vi) all total-dominating sets corresponded to total-dominating number are

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

{n1,ns}.

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by 7, (WHL; ,,) = 2.9 and
corresponded to total-dominating sets are

{n1,nq}.

3 Setting of neutrosophic total-dominating number

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

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

3
To(CMT,) = min » (oi(x) + 0i(y)).
wYeV i
Proof. Suppose CMT, : (V,E, o, 1) is a complete-neutrosophic graph. By
CMT, : (V,E, o,pu) is a complete-neutrosophic graph, all vertices are connected to each

other. So there’s one edge between two vertices. In the setting of complete, a vertex of
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n5(0.5,0.2, 0.8)

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

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

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

n1(0.7,0.9,0.3)

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

Figure 10. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

dominating set corresponded to dominating number dominates as if it doesn’t
total-dominate since a vertex couldn’t dominate itself. All total-dominating sets
corresponded to total-dominating number are

{’I’L17’I'L2}, {TL]_, TL3}, {’I’L17’I’L4}, sy {nlanO(CMTU)72}7 {nlanO(CMTU)71}7 {nlanO(CMTa)}
{n27n3}7 {77‘2777‘4}7 {n27n5}a ceey {n27nO(CMTU)—2}7 {n27nO(CMTU)—1}7 {n27nO(CMTU)}
{n3,na},{n3,ns},{n3,ne},...,{ns, nO(CMTU)—Q}a {ns, nO(CMTU)—l}a {ns, nO(CMTU)}

{nO(CMTU)fi’n nO(CMT,,)72}7 {nO(CMTC,)f:Sa nO(CMTG)fl}v {nO(CMTG)f& nO(CMTC,)}
{nO(CMT,,)—Qv n(’)(CMT,,)—l}v {nO(CMT,,)—Za nO(CMTU)}
{”O(CMTU)—h nO(CMTa)}

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

3

Ta(CMT,) = min 3" (0:(a) + 0i(y)
S i1

and corresponded to total-dominating sets are

{n1,n2}, {n1,n3}, {n1,na},..., {n1, n(D(CMTa)—Q}a {ni, nO(CMT(,)—l}a {ni, nO(CMTa)}
{n2,n3}, {n2,na}, {n2,ns},..., {na, nO(CMTU)—2}a {na, nO(CMTU)—l}a {na, nO(CMTU)}
{n37n4}7 {TL3, TL5}, {’I’Lg,’l’LG}, sy {n3anO(CMTU)72}7 {n3anO(C'MTU)71}7 {n3anO(CMTU)}

{nowemr,)-3:nocmr, -2} Anocmr,)-3, nocmr,) -1} {nocmr, -3, "ocmr,) }
{nO(CMTc,)727 nO(CMTa)fl}v {nO(CMTU)f% nO(CMTc,)}

{n(’)(CMTa)fla nO(CMTC,)}
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Thus
To(CMT,) = min (oi(x) + 0:(y)).

z,yeV
WSV DL

Proposition 3.2. Let NTG : (V,E,o,pn) be a complete-neutrosophic graph. Then
total-dominating number isn’t equal to dominating number.

Proposition 3.3. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then the
number of total-dominating sets corresponded to total-dominating number is equal to
O(CMT,) choose two.

Proposition 3.4. Let NTG : (V,E, o, ) be a complete-neutrosophic graph. Then the
number of total-dominating sets is equal to O(CMT,) choose two plus O(CMT )
choose three plus one.

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

Example 3.5. In Figure (11), a complete-neutrosophic graph is illustrated. Some
points are represented in follow-up items as follows.

(#) For given neutrosophic vertex, s, there’s an edge with other vertices;

(#4) in the setting of complete, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t dominate
itself;

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

{nla nQ}a {nlv n3}7 {nla n4}a

{n2,n3}, {n2,na}, {ns,na}.
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality
between all total-dominating sets is called total-dominating number and it’s
denoted by T(CMT,) =2 and corresponded to total-dominating sets are

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

{nQa n3}a {n27 7’L4}, {n?’a n4};
(iv) there are eleven total-dominating sets

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

{n2,n3}, {n2,na}, {n3,na},
{n1,n2,n3}, {n1,n2,na},{n1,n3,nq},
{nz, ns, n4}, {nl,ng,ng,n4},

as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

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

(0.3,0.2,0.1)

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

Figure 11. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

(v) there are six total-dominating sets

{nla n?}a {n17 n3}7 {nly n4}7
{nQ; n3}7 {TLQ, TL4}, {n3a n4}7
corresponded to total-dominating number as if there’s one total-dominating set

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

(vi) all total-dominating sets corresponded to total-dominating number are

{n1,n2}, {n1,n3}, {n1, na},
{TLQ, TL3}, {n27n4}, {77,3, 77,4}.

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.|. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by T,(CMT,) = 2.3 and corresponded
to neutrosophic total-dominating sets are

{713,714}.

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

Proposition 3.6. Let NTG : (V,E, o, ) be a path-neutrosophic graph. Then

3
T.(PTH) = min o;i(x).
~(PTH) Lﬂ=(or99?¥91u>u4»;§;;§; i)

Proof. Suppose PTH : (V,E,o,u) is a path-neutrosophic graph. Let
ni,n2,...,No(pry) be a path-neutrosophic graph. For given two vertices, x and y,
there’s one path from z to y. In the setting of path, a vertex of dominating set
corresponded to dominating number dominates as if it doesn’t total-dominate since a
vertex couldn’t dominate itself. Thus two neighbors are necessary in S. All
total-dominating sets corresponded to total-dominating number are

{n17n27n57n67n97n10 .. '}7 {n27 ng, ne, 1z, 1o, 11 - - '}a {77,2,713,77,4,717,718, o '}7

{- - s NO(PTH)—-10, "O(PTH)—9,0(PTH)—65 "O(PTH)—5: T"O(PTH)—25 no(PTH)—l}
{. y RO(PTH)—9, MO(PTH)—8,0(PTH)—5s MO(PTH)—4; MO(PTH)—1> nO(PTH)}'
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For given vertex n, if sn € E, then s total-dominates n. Let S be a set of neutrosophic
vertices [a vertex alongside triple pair of its values is called neutrosophic vertex.]. If for
every neutrosophic vertex n in V| there’s at least a neutrosophic vertex s in S such that
s total-dominates n, then the set of neutrosophic vertices, S is called total-dominating
set. The minimum neutrosophic cardinality between all total-dominating sets is called
neutrosophic total-dominating number and it’s denoted by

3
T.(PTH) = min > o)

151=(DN LI (+D) res im1
and corresponded to total-dominating sets are

{n17n27n57n67n97n10 .. '}7 {nQa ns,ne, N7, N10,MN11 - - ‘}7 {712,?13,714,717,718, .. '}7

{- - NO(PTH)-10, "O(PTH)—9,0(PTH)—6,"O(PTH)-5, "O(PTH)—2> ”O(PTH)—l}
{- -sNO(PTH)—-9: NMO(PTH)—8,0(PTH)—5M"O(PTH)—4, "O(PTH)-15 nO(PTH)}-

Thus 3
To(PTH) = min ZZUl(x)

ISI=(Dr S (D (+1) g ima

Proposition 3.7. Let NTG : (V,E,o,pn) be a path-neutrosophic graph. Then
total-dominating number isn’t equal to dominating number.

Example 3.8. There are two sections for clarifications.

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

(i) For given neutrosophic vertex, s, there’s only one path with other vertices;

(74) in the setting of path, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t
dominate itself. Thus two neighbors are necessary in S

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

{na,n3,n4},

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating
number and it’s denoted by 7 (PTH) = 3 and corresponded to
total-dominating sets are

{TLQ, ns, TL4},
(iv) there are five total-dominating sets
{nQa ns, 7’7/4}, {nla n2,Nn3, n4}7 {n5a n2,n3, n4}7
{7117 n2,n3, N4, 715}7 {nlv N2, Ny, ’I'L5},

as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;
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(v)

there’s one total-dominating set

{77,2,77,3,77,4},

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

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

{n27n37n4}7

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating
number and it’s denoted by 7 (PTH) = 3.7 and corresponded to
total-dominating sets are

{7’7,2,713,714}.

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

(4)
(i)

(iid)

For given neutrosophic vertex, s, there’s only one path with other vertices;

in the setting of path, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t
dominate itself. Thus two neighbors are necessary in S

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

{n17n27n57n6}3 {n27n37n57n6}7 {n27n’3) Ny, n5}7

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating
number and it’s denoted by 7 (PTH) = 4 and corresponded to
total-dominating sets are

{n1,na,n5,m6}, {n2,n3, 15,6}, {n2, 13, 14,05 };
there are eight total-dominating sets

{nlanQan55n6}7 ‘{TLQ,TL3,TL5,TL6}, {TLQ,TL3,TL4,7’L5}7
{711771277745,716,713}7 {n17n27n57n67n4}3 {n17n27n57n67n47n3}7
{n2an3an5an67n4}7 {TLQ,TLg,TL4,TL5,TL1},

as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;
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n3(0.3,0.2,0.2)  (0.3,02,0.1)  12(0.9,0.8,0.1)
e

(0.3,0.2,0.2)

n1(0.2,0.5,0.7)

o 10}

ns(0.7,0.4,0.1)
(0.4,0.4,0.1)
14(0.4,0.6,0.2)
Figure 12. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

n3(0.3,0.2,0.2) (0.2,0.2,0.2) 1n2(0.2,0.4, 0.5)
—.

(0.3,0.2,0.2)
: n6(0.9,0.1,0.9)

(0.2,0.4,0.5)

(0.9,0.1,0.9)
n1(0.6,0.8,0.8)

. -
ny(0.8,0.5,0.2)
(0.8, 0.5.0.2)

n5(0.9,0.9,0.9)
Figure 13. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

(v) there are three total-dominating sets

{nlanQ,n57n6}a {n27n37n57n6}a {n27n37n47n5}3

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

(vi) all total-dominating sets corresponded to total-dominating number are

{n17n2,n5an6}; {n23n33n53n6}7 {n27n37n47n5}7

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called
neutrosophic total-dominating number and it’s denoted by T,(PTH) = 6
and corresponded to total-dominating sets are

{712,713,714,715}.

Proposition 3.9. Let NTG : (V,E, o, ) be a cycle-neutrosophic graph where
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O(CYC) > 3. Then

3

1SI=(D N (+1) reg izt

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

L1, T2, , LOCYC)—-1:TO(CYC) L1

be a cycle-neutrosophic graph CYC' : (V, E, o, u). In the setting of cycle, a vertex of
dominating set corresponded to dominating number dominates as if it doesn’t
total-dominate since a vertex couldn’t dominate itself. Thus two neighbors are necessary
in S. All total-dominating sets corresponded to total-dominating number are

{n17n27n57n67n97n10 .. ~}7 {n2a ns,ne, N7, N10,MN11 - - ‘}7 {n27n37n47n77n87 .. '}7

{- yo(CY C)—10; NO(CY C)-9,0(CYC)—6: NO(CYC)—5,MO(CY C)—2> nO(CYC)—l}
{.. . no@Eeyo)—9, POy 0)=8,0(CY C) =5, NO(CY C)—45 NO(CY C)—1> NO(CY C) } -

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

2 2 i)

To(CYC) = min
ISI=(DI D)+ Leg ima

and corresponded to total-dominating sets are

{n17n27n57n67n97n10 .- ~}, {n27 ng, ne, 17, 10, 111 - - ~}, {n2, ng,ng, Nz, Ng, .. -}7

{. y NO(CY C)—10, NO(CY C)—9,0(CYC)—6, NO(CYC)—5: NO(CYC)—25 nO(CYC)—l}

{- yRo(CY C)—9:NO(CY C)—-8,0(CYC)—5,NO(CYC)—4>NO(CYC)—15 nO(CYC)}~

Thus X
T (CYC) = min oi(z).
1SI=(DM 21+ e izt

Proposition 3.10. Let NTG : (V, E,o,u) be a cycle-neutrosophic graph. Then
total-dominating number isn’t equal to dominating number.

The clarifications about results are in progress as follows. An odd-cycle-neutrosophic
graph is related to previous result and it’s studied to apply the definitions on it. To
make it more clear, next part gives one special case to apply definitions and results on
it. Some items are devised to make more sense about new notions. An
even-cycle-neutrosophic graph is related to previous result and it’s studied to apply the
definitions on it, too.
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Example 3.11. There are two sections for clarifications.

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

(4)
(i)

(iid)

(iv)

(vi)

For given neutrosophic vertex, s, there are only two paths with other vertices;

in the setting of cycle, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t total-dominate since a vertex
couldn’t dominate itself. Thus two neighbors are necessary in .S;

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

{nla n2, N5, n6}7 {nQa ns3, ne, n1}7 {n?n Ng,M1, TLQ},

{n37 N4, N5, 77/6}7 {n47 N5, N2, n3}a {n47 N5, N1, n6}7

{nlv N2, Ny, 77,5}7 {n27 ns, ns, nﬁ}a {713, Ny, Ne, n1}7
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating
number and it’s denoted by T (CYC) = 4 and corresponded to
total-dominating sets are

{n17n27n57n6}7 {n27n37n67n1}u {n37n47n17n2}7
{713,714,715,716}7 {n4,n5,n2,n3}, {n47n57n17n6}7

{nla N2, N4, n5}7 {n27 n3,ns, n’6}a {n?n N4, MNe, nl})
there are sixteen total-dominating sets

{n1,n2,n5,n6}, {n2,n3,n6, 71}, {13, 114, 111, M2},
{7137 Ny, N5, nG}v {n47 N5, N2, n3}a {714, ns,ny, n6}7
{’/7,1, M2, Ny, ’/7,5}7 {TLQ, ns,ns, TLG}, {77,3, T4, Ne, ?’Ll}7
{n1,n2,n3,m5,n6}, {n1, 72,14, M5, 16 }, {11, M2, M3, M4, 25, M6
{ne,n2,n3,n4,n5}, {n6, n1,n3, 4,05}, {n6, N1, N2, N3, N4},
{715, ni,n2,ns, 714}7
as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;

there are nine total-dominating sets

{nla n2,Mns, nﬁ}? {n27 ns,ne, Tll}, {’I’Lg, Ny, N1, n2}7

{n3,n4,n5,n6}, {n4,n5, 12,13}, {n4,n5,11,M6 },

{nh n2, N4, 7’L5}7 {TLQ, n3,ns, nﬁ}a {TL3, N4, Ne, n1}7
corresponded to total-dominating number as if there’s one total-dominating

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

all total-dominating sets corresponded to total-dominating number are
{nh n2,ns, n6}7 {TLQ, n3, ne, nl}a {TL3, Ng,M1, TL2}7

{n37n47n57n6}7 {TL4,7L5,TL2,TL3}, {n47n57n17n6}7

{nlan2an4an5}7 {n27n37n57n6}3 {n37n47n67n1}7
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For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called
neutrosophic total-dominating number and it’s denoted by 7, (CYC) = 4.1
and corresponded to total-dominating sets are

{n47n57n17n6}'

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

(4)
(i)

(iid)

(iv)

For given neutrosophic vertex, s, there are only two paths with other vertices;

in the setting of cycle, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t total-dominate since a vertex
couldn’t dominate itself. Thus two neighbors are necessary in .S;

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

{nla na, TL5}7 {n27 ns, nl}a {TLg, N4, nQ}a

{na,ns, 3}, {ns,n1,na},
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
cardinality between all total-dominating sets is called total-dominating

number and it’s denoted by T (CYC) = 3 and corresponded to
total-dominating sets are

{nlanQan5}7 {n2an37n1}7 {7’7/3,714,7’12}7

{714, ns, 713}7 {'I’L5, ni, TL4},
there are eleven total-dominating sets

{n1,n2,n5}, {n2,n3,n1}, {ns, na, n2},
{714, ns, 77,3}, {n57 ny, ’fl4}, {nla n2,ngs, 77,4}7
{nl,nz,ns,n5}7 {711,712,”4,715}, {n1’n37n47n5}7
{n2,n3,n4,n5}, {n1,n2,n3, M4, M5},
as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;

there are five total-dominating sets

{nla na, n5}7 {n2a ns, n1}7 {n?n N4, n2}7
{714, N5, 713}7 {n57 ni, n4}a
corresponded to total-dominating number as if there’s one total-dominating

set corresponded to neutrosophic total-dominating number so as
neutrosophic cardinality is the determiner;
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13(0.1,0.9,0.9) (0.1,0.5,0.8)

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

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

n4(0.2,0.2,0.9)

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

Figure 14. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

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

(0.8,0.6,0.6) 0.2.0.5.0.4)

n1(0.5,0.5,0.4)

(0.5,0.4,0.4)

15(0.5,0.4,0.4)
(0.5,0.4,0.4)
14(0.8,0.6, 0.6)
Figure 15. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

(vi) all total-dominating sets corresponded to total-dominating number are

{711,712,715}7 {n27n37n1}7 {n37n47n2}7

{n47n57n3}7 {n5,n1,n4},

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called
neutrosophic total-dominating number and it’s denoted by 7,(CYC) = 4.2
and corresponded to total-dominating sets are

{nlanQan5}'

Proposition 3.12. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then

3
7MMRMQ:£$§]Q@+Q@»
i=1

Proof. Suppose STR1 5, : (V, E,0, ) is a star-neutrosophic graph. An edge always has
center, ¢, as one of its endpoints. All paths have one as their lengths, forever. in the
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setting of star, a vertex of dominating set corresponded to dominating number
dominates as if it doesn’t total-dominate since a vertex couldn’t dominate itself. Thus
two neighbors are necessary in S. All total-dominating sets corresponded to
total-dominating number are

{e(n1),n2}, {c(n1), ns}, {c(n1), na}, ..., {c(n1), nO(STRLUZ)—l}v {e(ny), nO(STRl,UZ)]“

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

3
To(STR1 5,) = gg‘r} Z(Ui(c) + 0i(7))

i=1

and corresponded to total-dominating sets are

{e(n1), a2}, {c(n1),n3t, {c(n1), na}, . ... {c(n1), no(sTr, ,,) -1} {c(n1), no(sTr, ) }-

Thus .
Tu(STRs0e) = i Y (0i) + o)

Proposition 3.13. Let NTG : (V,E, o, u) be a star-neutrosophic graph. Then
total-dominating number isn’t equal to dominating number.

Proposition 3.14. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then there are 2°05TR1.02)=1 _ 9 total-dominating sets.

Proposition 3.15. Let NTG : (V,E, o, u) be a star-neutrosophic graph with center c.
Then there are O(STR1 ,) — 1 total-dominating sets corresponded to total-dominating
number.

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

Example 3.16. There is one section for clarifications. In Figure (16), a
star-neutrosophic graph is illustrated. Some points are represented in follow-up items as
follows.

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

(#t) in the setting of star, a vertex of dominating set corresponded to dominating
number dominates as if it doesn’t total-dominate since a vertex couldn’t dominate
itself. Thus two neighbors are necessary in S

(7i7) all total-dominating sets corresponded to total-dominating number are

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

{n1,ns},
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For given vertex n, if sn € E, then s total-dominates n. Let S be a set of 853

neutrosophic vertices [a vertex alongside triple pair of its values is called 854
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a 855
neutrosophic vertex s in S such that s total-dominates n, then the set of 856
neutrosophic vertices, S is called total-dominating set. The minimum cardinality s
between all total-dominating sets is called total-dominating number and it’s 858
denoted by T(STR1,,,) = 2 and corresponded to total-dominating sets are 859

{n1,n2}, {n1,ns}, {n1,n4a},

{n1,ns};
(iv) there are fourteen total-dominating sets 860

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

{m, n5}, {n17n27n3}7 {nh naz, n4},

{n1,na, 5}, {n1,n3,n4}, {n1,n3,n5},
{n1,nq4,ns5},{n1,n2,n3,n4},{n1,n2,n3,n5},

{nla nsz,ng, TL5}, {n17n27n37n47n5}7

as if it’s possible to have one of them as a set corresponded to neutrosophic 861
total-dominating number so as neutrosophic cardinality is characteristic; 862
(v) there are four total-dominating sets 863

{nla n2}7 {nlvni’)}v {nla n4}7

{n1,ns},
corresponded to total-dominating number as if there’s one total-dominating set 864
corresponded to neutrosophic total-dominating number so as neutrosophic 865
cardinality is the determiner; 866
(vi) all total-dominating sets corresponded to total-dominating number are 867

{nla n2}7 {n17n3}7 {nla n4}7

{n1,ns},
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of 868
neutrosophic vertices [a vertex alongside triple pair of its values is called 869
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a 870
neutrosophic vertex s in S such that s total-dominates n, then the set of 871
neutrosophic vertices, S is called total-dominating set. The minimum 872
neutrosophic cardinality between all total-dominating sets is called neutrosophic &3
total-dominating number and it’s denoted by 7, (STR; 4,) = 2.9 and o4
corresponded to total-dominating sets are 875

{nla nQ}a {n17n3}7 {nla n4}a

{n1,ns}.

Proposition 3.17. Let NTG : (V, E,o,u) be a complete-bipartite-neutrosophic graph
which isn’t star-neutrosophic graph which means |Vi|,|Va| > 2. Then

3

To(CMCy, 5,) = we\r/rll,iz?evz Z(Uz(x) +0i(y)).

=1
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ns(0.4,0.2, 0.8) ns(0.5,0.2,0.8)
L]

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

(0.7,0.8,0.1)
°

1n4(0.9,0.8,0.1)

n:(0.7,0.9,0.3)
(0.3,0.4,0.3)
n5(0.3,0.4,0.3)
Figure 16. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

Proof. Suppose CMCy, », : (V, E, 0, ) is a complete-bipartite-neutrosophic graph.
Every vertex in a part and another vertex in opposite part total-dominates any given
vertex. Assume same parity for same partition of vertex set which means V; has odd
indexes and V5 has even indexes. In the setting of complete-bipartite, a vertex of
dominating set corresponded to dominating number dominates if and only if it
total-dominates since a vertex couldn’t dominate itself. Thus two neighbors are
necessary in S. All total-dominating sets corresponded to total-dominating number are

876

877

878

879

880

881

882

{ni,na} {n1,nat, .. {na, nO(CMCal,g2)74}a {n1, nO(CMC01,02)72}; {n1, nO(CMCc,l,GQ)L

{n3,na}, {nz,na}, ..., {ns, no(CMcawz)fz;}, {ns, nO(CMc%Q)fz}, {ns, nO(CMC,,L,Q)L

{noemc,, .)-1:n2}s - A{nocmo,, .,)-1:MOCMC,, 1)}

{nQan1}7 {’I’LQ,’I’Ll}, sy {n27nO(CMCg o )75}a {n27nO(CMCg o )73}7 {n27nO(CMCG o )71}7
1,92 1:92 1:92

{714, n1}7 {’I’L4, nl}u ceey {n47 nO(CMC”1,02)—5}7 {’I’L47 nO(CMCgl,GQ)—ZS}U {’I’L4, n(’)(CMC(TI)U2)—l}7

{ROOMC,, 0y)s M1} ANOECMC Y, 0y) POCMC oy, 0y) 31 AROCMCy, 0y)s POCMC oy ) 1)+

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

3
7MCMCmaﬁ=ng%%§:www+UAM)

=
and corresponded to total-dominating sets are 883
{’I’Ll,’l’LQ}, {n1,7’l4}, DI {nla nO(CMCU . )74}7 {nla nO(C'MCGr pu )72}) {nlanO(CMCg o )}7

1,92 1,92 1,92
‘{’I’Lg, n2}; {n?n n4}7 LR {n3a nO(CMC617g2)74}7 {’I’L3, nO(CMCULGQ)fZ}a {713, nO(CMC,,1,02)}7
{nocmc,, .)-1:n2}, - Anocme,, .,)-1MOCMC,, 1)}
{nQan1}7 {’I’LQ,’I’Ll}, sy {77'2777’(9(C'MC'cr o )75}a {n27nO(CMCG o )73}7 {n27nO(C]VICG o )71}7
1,92 1:92 1:92

{714, n1}7 {n47 nl}a ey {TL4, n(’)(CMCULGQ)fE)}a {’I’L47 nO(CMC01,02)73}3 {n47 nO(CMC(,I,U2)71}7
{nocmc,, ,,):mts- - Anocme,, .,)MOCMC,, )3} NoCMC,, 4y): POCMC,, 0y) 1}
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Thus
3

To(CMCo,0,) = _min > (0i(x) +0i(y)-

i=1

O

Proposition 3.18. Let NTG : (V,E, o, u) be a complete-bipartite-neutrosophic graph.
Then total-dominating number is equal to dominating number.

Proposition 3.19. Let NTG : (V, E, 0, u) be a complete-bipartite-neutrosophic graph.
Then there are at least 2°0(CMCo1.02)=2 _ 1 4+ |Vy| x |Va| total-dominating sets.

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

Then there are |Vi| x |Va| total-dominating sets corresponded to total-dominating number.

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

Example 3.21. There is one section for clarifications. In Figure (17), a
complete-bipartite-neutrosophic graph is illustrated. Some points are represented in
follow-up items as follows.

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

(#i) in the setting of complete-bipartite, a vertex of dominating set corresponded to
dominating number dominates if and only if it total-dominates since a vertex
couldn’t dominate itself. Thus two neighbors are necessary in S;

(7i1) all total-dominating sets corresponded to total-dominating number are

{n1,na2}, {n1,ns}, {n4, nat,

{n4a n3}a
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality

between all total-dominating sets is called total-dominating number and it’s
denoted by T(CMCy, »,) = 2 and corresponded to total-dominating sets are

{nly n?}a {77,1777,3}, {n47 n2}7

{na, ns};
(iv) there are nine total-dominating sets

{n17n2}7 {nla n3}a {714,712},
{n47n3}7 {nla na, n3}a {n17n27n4}7
{n17n37n4}7 {TL4, na, TLS}, {nlvn27n37n4}a

as if it’s possible to have one of them as a set corresponded to neutrosophic
total-dominating number so as neutrosophic cardinality is characteristic;
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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) '

n4(0.3,0.4, 0.3)

Figure 17. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

(v) there are four total-dominating sets

{nla n2}7 {nlvnl’)}, {TL4, n2}7

{na, ns},

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

(vi) all total-dominating sets corresponded to total-dominating number are

{nla n2}a {n17n3}7 {TL4, TLQ},

{TL4,TL3},

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by T,(CMC,, »,) = 2.4 and
corresponded to total-dominating sets are

{n4,n2}.

Proposition 3.22. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph
where t > 3. Then

3
Ti(CMCoy yq,) = min > (oi(x) + 0i(y)).

zeVi,yeV;

1=

Proof. Suppose CMCy, 5,.... o, : (V, E, 0, 1) is a complete-t-partite-neutrosophic graph.

Every vertex in a part is total-dominated by another vertex in another part. In the
setting of complete-t-partite, a vertex of dominating set corresponded to dominating
number dominates if and only if it total-dominates since a vertex couldn’t dominate
itself. Thus two neighbors are necessary in S. Two vertices from different parts are
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neighbors and they total-dominates all vertices. All total-dominating sets corresponded o3

to total-dominating number are 035
{ni,n1},{n1,n7}, ... {n1, 1},
{n%7n§}7 {ni’ n%}? R {n%7ng}7
1 2 1 3 1
{n1, NOCMCoy 0y, .ot)}’ {n1, NOECEMCoy 0y, ,gt)}» ST n?D(C]WCgl,GQ,M ,at)}’
{n%Vn?}7 {n§7n?}7 tc {n%7n§}’
{n%7 n%}? {n%? ng}? M) {n%7 ng}?
1 2 1 3 1 3
{ns, NOCMC oy o, .- ,ot)}’ {n1, NOECEMCoyy 0y, ,c,t)}» e {na,s nED(C]WC'gl,GQ,m ,at)}’
1 2 1 3 1
{nO(C’MC(,LaQ,... o)) ni}, {”O(CMC(,I,Q,... or)? nit..., {”O(CMC,,IM,... o)’ n1},
{”%O(CMCUI,Q,. o) n3}, {”%Q(CMCUI,UZ,.,. o)’ n3}, ..., {”%Q(CMC%%,., o)’ n5},

1 2 1 3
{HO(CMCC,MQ_,.. o) TMO(CMC Yy oy ... ,Ut)}% {HO(CMCC,MQ,.. o)) TMO(CMC oy oy ,... ,Ut)}n cee

1 ¢
{”o(oMcﬁ1 oy i01) ) PO(CMCoy o oy) b

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

3
T(CMCoa ) = | _in ;(W) o)
and corresponded to total-dominating sets are 036
{n%,n%}, {nh ni’}a ) {n%vntlk
{n%7/n’g}7 {n%7ng}7 trt {n}7n§}’
1 2 1 3 1
{n1, NOCMC oy 0, M)}v {n1, NOECMCoy 0y, ,gt)}7 ST n%(CMcal,gz,... ,,,,)}a
{n%7n§}7 {n%7 ni’}’ o {n%7nt1}7
{n3,n3}, {n3,n3}, ... {ng, nd},
1 2 1 3 1
{na, NOCMCoy 0y, .of,)}’ {n1, NOCMCoy oy, ,gt)}7 oo {na, nED(CMCUI,Uz,... ,a,,)}’
1 2 1 3 1
{nO(CMCgl,aQ,-.. o)’ nit, {nO(CMC(,l,,,z‘... o)’ nik ..., {HO(CMCGMQ,___ o)’ ni},
1 2 1 3
{”O(CMC(,I,%,., or)? n3}t, {”O(CMCGI,Q,... or)? nat, ... {”}Q(CMCUIQ,... or)? 3},

1 2 1 3
{”O(CMCC,I,C,Q,,.. o) MO(CMCy ) oy ... ,at)}’ {”O(CMCC,I,C,Q,,.. o) MO(CMCyy oy ... ,at)}’ Ry

1 t
{”O(CMCGI,%,., o) MO(CMC Yy oy ... ,Ut)}a
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Thus
3

M ) = i i i .
To(CMClo, oy, o)) %%&WZXMM+U@»

i=1

O

Proposition 3.23. Let NTG : (V,E,o,u) be a complete-t-partite-neutrosophic graph.
Then total-dominating number is equal to dominating number.

Proposition 3.24. Let NTG : (V, E, 0, u) be a complete-t-partite-neutrosophic graph.
Then there are at least 2°0(CMCoi05..00)=2 _ 1 total-dominating sets.

Proposition 3.25. Let NTG : (V, E, o0, u) be a complete-t-partite-neutrosophic graph.
Then there are at least |V1| x |Va| total-dominating sets corresponded to total-dominating
number.

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

Example 3.26. There is one section for clarifications. In Figure (18), a
complete-t-partite-neutrosophic graph is illustrated. Some points are represented in
follow-up items as follows.

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

(#t) in the setting of complete-t-partite, a vertex of dominating set corresponded to
dominating number dominates if and only if it total-dominates since a vertex
couldn’t dominate itself. Thus two neighbors are necessary in S. Two vertices
from different parts are neighbors and they total-dominates all vertices;

(741) all total-dominating sets corresponded to total-dominating number are

{nla n2}a {nhn?)}? {nla n5}a
{714, TLQ}, {n47n3}7 {TL4, TL5},

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum cardinality
between all total-dominating sets is called total-dominating number and it’s
denoted by T(CMCy, o, o,) = 2 and corresponded to total-dominating sets are

{nla n?}a {77,1777,3}, {nla n5}7

{714, 712}, {m,ng}, {714, 715};
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(iv) there are twenty-one total-dominating sets

{71177"&2}, {nh ns}, {71177”&5}7

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

{n4,n2,n3}, {n4,n2,ns}, {na,ns,ns},
{n1,n2,n3,n4}, {n1,n2,n3,n5}, {n1, 12,14, M5},
{nl,ns,m,ns}, {TLQ, n3,ng, 715}7 {n17n27n37n47n5},

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

(v) there are six total-dominating sets

{nla n?}a {77,1777,3}, {nly n5}7

{’I’L4, n2}7 {n47n3}7 {’I’L4, ’I’L5},

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

(vi) all total-dominating sets corresponded to total-dominating number are

{nla nQ}a {n17n3}, {nla TL5},

{n4, ng}, {n4,n3}, {n4, n5}.

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a
neutrosophic vertex s in S such that s total-dominates n, then the set of
neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called neutrosophic
total-dominating number and it’s denoted by 7,(CMCs, 4,.... o,) = 2.4 and
corresponded to total-dominating sets are

{na,na}, {na, ns}.
Proposition 3.27. Let NTG : (V, E,o0,u) be a wheel-neutrosophic graph. Then
3
Ton(WHLy 4,) = err.lel‘r} 2(01-(0) + 0i(x)).

Proof. Suppose WHL, 4, : (V, E, 0, 1) is a wheel-neutrosophic graph. The argument is
elementary. All vertices of a cycle join to one vertex, c. For every vertices, the minimum
number of edges amid them is either one or two because of center and the notion of
neighbors. In the setting of wheel, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t total-dominate since a vertex couldn’t
dominate itself. Thus two neighbors are necessary in S. Two vertices including center
and other vertex are neighbors and they total-dominates all vertices. All
total-dominating sets corresponded to total-dominating number are

{ni(c),n2}, {ni(c),n3t, {ni(c),na}, ... {ni(c),nownr, ,,) -1}t {ni(c);nownr, ,,)}
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,(0.4,0.2,0.8) . .
el : o n3(0.5,0.2,0.8)

?

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

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

n4(0.3,0.4,0.3)

Figure 18. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

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

3
Ta(WHL1o,) =min » (0i(c) +03(z))
i=1
and corresponded to total-dominating sets are 002
{”1(0)7 n2}7 {n1(3)7 n3}a {nl(c), Tl4}’ ) {”1(0)7 nO(WHle)A}, {n1(c), nO(WHLl,Q)}-
Thus
3
Tn(WHL:,,) = min Z;(Ui(c) +0i()).
=
D 993
Proposition 3.28. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph. Then 004
total-dominating number isn’t equal to dominating number. 095

Proposition 3.29. Let NTG : (V,E, o, 1) be a wheel-neutrosophic graph with center c. oo
Then there are 20WHL1.02)=1 _ 1 total-dominating sets. 007

Proposition 3.30. Let NTG : (V,E,o0,u) be a wheel-neutrosophic graph with center c. oo

Then there are O(WHL ,,) total-dominating sets corresponded to total-dominating 999
number. 1000

The clarifications about results are in progress as follows. A wheel-neutrosophic 1001
graph is related to previous result and it’s studied to apply the definitions on it. To 1002

make it more clear, next part gives one special case to apply definitions and results on it. 1003
Some items are devised to make more sense about new notions. A wheel-neutrosophic 1004

graph is related to previous result and it’s studied to apply the definitions on it, too. 1005
Example 3.31. There is one section for clarifications. In Figure (19), a 1006
wheel-neutrosophic graph is illustrated. Some points are represented in follow-up items 1007
as follows. 1008
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(7) For given two neutrosophic vertices, s and nq, there’s only one edge between them; 100

(it) in the setting of wheel, a vertex of dominating set corresponded to dominating 1010
number dominates as if it doesn’t total-dominate since a vertex couldn’t dominate 1011
itself. Thus two neighbors are necessary in S. Two vertices including center and 1012
other vertex are neighbors and they total-dominates all vertices; 1013

(7i7) all total-dominating sets corresponded to total-dominating number are 1014

{nla TLQ}, {n17n3}7 {nla n4}7

{n1,ns}.
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of 1015
neutrosophic vertices [a vertex alongside triple pair of its values is called 1016
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a 1017
neutrosophic vertex s in S such that s total-dominates n, then the set of 1018
neutrosophic vertices, S is called total-dominating set. The minimum cardinality 109
between all total-dominating sets is called total-dominating number and it’s 1020
denoted by T(WHL; ,,) = 2 and corresponded to total-dominating sets are 1021
{nla TLQ}, {nla nS}v {nla TL4},
{n1,ns};
(iv) there are fifteen total-dominating sets 1022

{n1,n2},{n1,n3}, {n1,na},
{n1,ns5},{n1,n2,n3}, {n1,na,na},
{nl,n2,n5}7 {TLl,TL3,Tl4}, {nl,ng,n5},
{n1,n4,n5}, {n1,n2,n3,n4}, {n1,n2, 13,15},

{nl,ng,n4,n5}{n1,n3,n4,n5}7 {nlvn27n37n4an5}7

as if it’s possible to have one of them as a set corresponded to neutrosophic 1023
total-dominating number so as neutrosophic cardinality is characteristic; 1024
(v) there are four total-dominating sets 102

{nla n2}7 {nlvnl’)}v {nla 7'L4},

{n1,ns},
corresponded to total-dominating number as if there’s one total-dominating set 102
corresponded to neutrosophic total-dominating number so as neutrosophic 1027
cardinality is the determiner; 1028
(vi) all total-dominating sets corresponded to total-dominating number are 1020

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

{ni,ns5}.
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of 1030
neutrosophic vertices [a vertex alongside triple pair of its values is called 1031
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least a 1032
neutrosophic vertex s in S such that s total-dominates n, then the set of 1033
neutrosophic vertices, S is called total-dominating set. The minimum 1034
neutrosophic cardinality between all total-dominating sets is called neutrosophic 103
total-dominating number and it’s denoted by T,(WHL; ,,) = 2.9 and 1036
corresponded to total-dominating sets are 1037
{ni,n4}.
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ny(0.5,0.2,0.8)

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

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

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

n1(0.7,0.9,0.3)

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

Figure 19. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number.

4 Applications in Time Table and Scheduling 1039
In this section, two applications for time table and scheduling are provided where the 103
models are either complete models which mean complete connections are formed as 1040
individual and family of complete models with common neutrosophic vertex set or 1041
quasi-complete models which mean quasi-complete connections are formed as individual 10
and family of quasi-complete models with common neutrosophic vertex set. 1043
Designing the programs to achieve some goals is general approach to apply on some 104
issues to function properly. Separation has key role in the context of this style. 1045
Separating the duration of work which are consecutive, is the matter and it has 1046
importance to avoid mixing up. 1047
Step 1. (Definition) Time table is an approach to get some attributes to do the 1048
work fast and proper. The style of scheduling implies special attention to the 1049
tasks which are consecutive. 1050
Step 2. (Issue) Scheduling of program has faced with difficulties to differ amid 1051
consecutive sections. Beyond that, sometimes sections are not the same. 1052

Step 3. (Model) The situation is designed as a model. The model uses data to assign 105
every section and to assign to relation amid sections, three numbers belong unit  1ss

interval to state indeterminacy, possibilities and determinacy. There’s one 1055
restriction in that, the numbers amid two sections are at least the number of the 1056
relations amid them. Table (1), clarifies about the assigned numbers to these 1057
situations.

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

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

Connections of NTG | E; Ey--- Eg
Values (0.4,0.2,0.3) (0.5,0.2,0.3)--- (0.3,0.2,0.3)

1058
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,(0.4,0.2,0.8) . .
el : o 15(0.5.0.2, 0.8)

?

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

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

n4(0.3,0.4,0.3)

Figure 20. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number

4.1 Case 1: Complete-t-partite Model alongside its 1059
total-dominating number and its neutrosophic 1060
total-dominating number 1061

Step 4. (Solution) The neutrosophic graph alongside its total-dominating number 1062
and its neutrosophic total-dominating number as model, propose to use specific 1063
number. Every subject has connection with some subjects. Thus the connection is 1064
applied as possible and the model demonstrates quasi-full connections as 1065
quasi-possible. Using the notion of strong on the connection amid subjects, causes 166
the importance of subject goes in the highest level such that the value amid two 167
consecutive subjects, is determined by those subjects. If the configuration is star, 1es
the number is different. Also, it holds for other types such that complete, wheel, 100
path, and cycle. The collection of situations is another application of its 1070
total-dominating number and its neutrosophic total-dominating number when the 1m
notion of family is applied in the way that all members of family are from same 1w
classes of neutrosophic graphs. As follows, there are five subjects which are 1073
represented as Figure (20). This model is strong and even more it’s 1074
quasi-complete. And the study proposes using specific number which is called its 1o
total-dominating number and its neutrosophic total-dominating number. There 10

are also some analyses on other numbers in the way that, the clarification is 1077
gained about being special number or not. Also, in the last part, there is one 1078
neutrosophic number to assign to this model and situation to compare them with 10
same situations to get more precise. Consider Figure (20). In Figure (20), an 1080
complete-t-partite-neutrosophic graph is illustrated. Some points are represented 1
in follow-up items as follows. 1082

(1) For given two neutrosophic vertices, n and n’, there is either one path with  10s

length one or one path with length two between them; 1084
(74) in the setting of complete-t-partite, a vertex of dominating set corresponded 10
to dominating number dominates if and only if it total-dominates since a 1086
vertex couldn’t dominate itself. Thus two neighbors are necessary in S. Two 1087
vertices from different parts are neighbors and they total-dominates all 1088
vertices; 1089
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(#4¢) all total-dominating sets corresponded to total-dominating number are

{nlan2}7 {n1)n3}a {nlan5}7

{714,”2}7 {n4,n3}, {7?4,”5}7

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of

neutrosophic vertices, S is called total-dominating set. The minimum

cardinality between all total-dominating sets is called total-dominating
number and it’s denoted by T(CMCy, 4,,...0,) = 2 and corresponded to

total-dominating sets are

{nl,n2}7 {n1,n3}, {7117715}7

{714, 712}7 {TL4, 7’L3}, {714, 715};
there are twenty-one total-dominating sets

{m,m}, {n1,n3}7 {nl,n5},

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

{n1,n2,n3}, {n1,na,ns},{n1,ne,ns},
{n1,n3,n4},{n1,ns,n5}, {n1,ns,nqa},
{na,n2,n3}, {n4,n2,n5}, {n4,n3,n5},
{n1,n2,n3,n4}, {n1,n2,n3,n5}, {n1, 12,74, M5 },

{n17n37n47n5}3 {n27n37n47n5}7 {n17n27n3; Ny, n5}a

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

there are six total-dominating sets

{7117712}7 {n17n3}7 {7117715}7

{77,4,77,2}7 {n4,n3}, {77'4777’5}7

corresponded to total-dominating number as if there’s one total-dominating

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

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

{7117712}7 {nlvnB}a {n17n5}7

{’I’L4,’I7,2}7 {n4,n3}, {TL4,77,5}.

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of

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

To(CMCy, 9, o) = 2.4 and corresponded to total-dominating sets are

{n4, ng}, {n4,n5}.
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n2(0.3,0.9,0.8) (0.3,0.3,0.2) n5(0.9,0.3,0.2)

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

(0.3,0.2,0.1)

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

Figure 21. A Neutrosophic Graph in the Viewpoint of its total-dominating number
and its neutrosophic total-dominating number

4.2 Case 2: Complete Model alongside its Neutrosophic
Graph in the Viewpoint of its total-dominating number and
its neutrosophic total-dominating number

Step 4. (Solution) The neutrosophic graph alongside its total-dominating number
and its neutrosophic total-dominating number as model, propose to use specific
number. Every subject has connection with every given subject in deemed way.
Thus the connection applied as possible and the model demonstrates full
connections as possible between parts but with different view where symmetry
amid vertices and edges are the matters. Using the notion of strong on the
connection amid subjects, causes the importance of subject goes in the highest
level such that the value amid two consecutive subjects, is determined by those
subjects. If the configuration is complete multipartite, the number is different.
Also, it holds for other types such that star, wheel, path, and cycle. The collection
of situations is another application of its total-dominating number and its
neutrosophic total-dominating number when the notion of family is applied in the
way that all members of family are from same classes of neutrosophic graphs. As
follows, there are four subjects which are represented in the formation of one
model as Figure (21). This model is neutrosophic strong as individual and even
more it’s complete. And the study proposes using specific number which is called
its total-dominating number and its neutrosophic total-dominating number for
this model. There are also some analyses on other numbers in the way that, the
clarification is gained about being special number or not. Also, in the last part,
there is one neutrosophic number to assign to these models as individual. A model

as a collection of situations to compare them with another model as a collection of

situations to get more precise. Consider Figure (21). There is one section for
clarifications.

(4)
(i)

(iid)

For given neutrosophic vertex, s, there’s an edge with other vertices;

in the setting of complete, a vertex of dominating set corresponded to
dominating number dominates as if it doesn’t total-dominate since a vertex
couldn’t dominate itself;

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

{nla n2}7 {n17 n3}a {nla n4}7
{n2,n3}, {n2,na}, {n3, na}.
For given vertex n, if sn € E, then s total-dominates n. Let S be a set of

neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
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a neutrosophic vertex s in S such that s total-dominates n, then the set of

neutrosophic vertices, S is called total-dominating set. The minimum

cardinality between all total-dominating sets is called total-dominating

number and it’s denoted by 7(CMT,) = 2 and corresponded to
total-dominating sets are

{nlan2}7 {n17n3}a {nlan4}7

{n2,ns}, {n2,na}, {n3, nat;
(iv) there are eleven total-dominating sets

{nlan2}7 {nlan3}7 {7’7/1,7’7/4},
{712,713}7 {n27n4}a {7137714}7
{711,77,2,713}, {n17n27n4}3 {77,1,77,3,77,4},

{n23n3an4}7 {n17n27n37n4}?

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

(v) there are six total-dominating sets

{n17n2}7 {n17n3}a {7117714}7

{nQan3}7 {n2)n4}7 {n3an4}7

corresponded to total-dominating number as if there’s one total-dominating

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

(vi) all total-dominating sets corresponded to total-dominating number are

{7’L1,77,2}7 {n17n3}a {7’L1,77,4}7

{ng,ng}, {712,714}, {ng,n4}.

For given vertex n, if sn € E, then s total-dominates n. Let S be a set of
neutrosophic vertices [a vertex alongside triple pair of its values is called
neutrosophic vertex.]. If for every neutrosophic vertex n in V, there’s at least
a neutrosophic vertex s in S such that s total-dominates n, then the set of

neutrosophic vertices, S is called total-dominating set. The minimum
neutrosophic cardinality between all total-dominating sets is called

neutrosophic total-dominating number and it’s denoted by 7,(CMT,) = 2.3

and corresponded to neutrosophic total-dominating sets are

{7’L377’L4}.

5 Open Problems

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

new settings which are eligible to extend and to create new study.
Notion concerning its total-dominating number and its neutrosophic
total-dominating number are defined in neutrosophic graphs. Thus,

Question 5.1. Is it possible to use other types of its total-dominating number and its

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

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

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

Problem 5.5. Which parameters are related to this parameter?

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

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

6 Conclusion and Closing Remarks

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

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

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

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

Advantages Limitations

1. Total-Dominating Number of Model 1. Connections amid Classes

2. Neutrosophic Total-Dominating Number of Model
3. Minimal Total-Dominating Sets 2. Study on Families

4. Total-Dominated Vertices amid all Vertices

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

called total-dominating number and neutrosophic total-dominating number arising from
total-dominated vertices in neutrosophic graphs assigned to neutrosophic graphs.
Further studies could be about changes in the settings to compare these notions amid
different settings of neutrosophic graphs theory. One way is finding some relations amid
all definitions of notions to make sensible definitions. In Table (2), some limitations and
advantages of this study are pointed out.
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