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Abstract

New setting is introduced to study zero forcing number, zero forcing
neutrosophic-number, 1-zero forcing number, 1-zero forcing neutrosophic-number, failed
1-zero forcing number, and failed 1-zero forcing neutrosophic-number. Some classes of
neutrosophic graphs are investigated.

Keywords: Zero Forcing Number, Set, Vertex
AMS Subject Classification: 05C17, 05C22, 05E45

1 Background

Chromatic number and neutrosophic chromatic number in Ref. [2], closing numbers
and super-closing numbers as (dual)resolving and (dual)coloring alongside
(dual)dominating in (neutrosophic)n-SuperHyperGraph in Ref. [3], co-degree and
degree of classes of neutrosophic hypergraphs in Ref. [4], different types of neutrosophic
chromatic number in Ref. [5], dimension and coloring alongside domination in
neutrosophic hypergraphs in Ref. [(], e-matching number and e-matching polynomials
in neutrosophic graphs in Ref. [7], independent set in neutrosophic graphs in Ref. [3],
some polynomials related to numbers in classes of (strong) neutrosophic graphs in
Ref. [9], three types of neutrosophic alliances based on connectedness and (strong)
edges in Ref. [10], neutrosophic chromatic number based on connectedness in Ref. [11],
are studied. Also, some studies and researches about neutrosophic graphs, are proposed
as a book in Ref. [1].

2 Preliminaries

Definition 2.1. (Neutrosophic Graph And Its Special Case).

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

n(vivy) < o(vi) Ao(vy).

|V] is called order of NTG and it’s denoted by O(NTG). ey o(v) is called
neutrosophic order of NTG and it’s denoted by O, (NTG).
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Definition 2.2. Let NTG : (V, E,o, ) be a neutrosophic graph. Then it’s complete
and denoted by CMT, if Va,y € Vizy € E and p(xy) = o(x) A o(y); a sequence of
vertices P : xo, %1, ,To(NTq) is called path and it’s denoted by PTH,, where
riwit1 € E, i=0,1,---,n —1; a sequence of vertices P : zg, 1, -+ ,Zo(nTq) 18 called
cycle and denoted by CYC,, where z;x,41 € F, i=0,1,--- ,n — 1 and there are two
edges zy and wv such that u(zy) = p(uww) = \i_g, .. ,_1 #(vivis1); it’s t-partite
where V' is partitioned to ¢ parts, V;**, V52, .-+, V** and the edge zy implies © € V,*
and y € Vjsj where i # j. If it’s complete, then it’s denoted by CMT,, ,,,.. -, Where
0; is o on V;** instead V' which mean z ¢ V; induces o;(z) = 0. Also, |V
t-partite is complete bipartite if ¢ = 2, and it’s denoted by CMT,, »,; complete
bipartite is star if || = 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; ,,;

t

= Si;

Definition 2.3. (Zero Forcing Number).
Let NTG : (V,E, o, 1) be a neutrosophic graph. Then

(i) Zero forcing number Z(NTG) for a neutrosophic graph NTG : (V, E, o, u) is
minimum cardinality of a set S of black vertices (whereas vertices in V(G) \ S are
colored white) such that V(G) is turned black after finitely many applications of
“the color-change rule”: a white vertex is converted to a black vertex if it is the
only white neighbor of a black vertex.

(it) Zero forcing neutrosophic-number Z,(NTG) for a neutrosophic graph
NTG : (V,E, o, u) is minimum neutrosophic cardinality of a set S of black
vertices (whereas vertices in V/(G) \ S are colored white) such that V(G) is turned
black after finitely many applications of “the color-change rule”: a white vertex is
converted to a black vertex if it is the only white neighbor of a black vertex.

3 Setting of Neutrosophic Zero Forcing Number

Proposition 3.1.
Z(CMT,)=0(CMT,) — 1.

Proposition 3.2.
Z(PTH,) =1.

Proposition 3.3.
Z(CYC,)=2.

Proposition 3.4.
Z(STR1,5,) = O(STR1,6,) — 2.

Proposition 3.5.
Z(CMTy, »,) = O(CMT,, o,) — 2.

Proposition 3.6.

Z(CMTy, 65 0,) =OCMT 4, 5y 0,) — 1.

4 Setting of Zero Forcing Neutrosophic-Number
Proposition 4.1.

Z,(CMT,) = 0, (CMT,) — max{¥?_,0:(x) }zev-

2/6

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43



Proposition 4.2.

Z,(PTH,) =min{%}_,04(2)}z is a teas

Proposition 4.3.

Z,(CYCy) = min{Z}_04(x) + 5_,04(y) }ayer.-

Proposition 4.4.

Z,(STR1,6,) = On(STR1 ,) — maX{Zg’:lai(c) + E;?’:lai(x)}wev.

Proposition 4.5.

Zn(CMTO'hO'?) = On(OMTm,oz) - max{Z?zlai(x) + E?:lai(xl)}w,w/ev-

Proposition 4.6.

5

Zn(CMTm,agw' 7Ut) = On(CMTm,Uz,W ,Ut) - max{zleo'i(x)}wev.

Setting of Neutrosophic 1-Zero-Forcing Number

Definition 5.1. (1-Zero-Forcing Number).
Let NTG : (V,E, o, 1) be a neutrosophic graph. Then

(4)

(i)

1-zero-forcing number Z(NTG) for a neutrosophic graph NTG : (V, E, o, u) is
minimum cardinality of a set S of black vertices (whereas vertices in V(G) \ S are
colored white) such that V(G) is turned black after finitely many applications of
“the color-change rule”: a white vertex is converted to a black vertex if it is the
only white neighbor of a black vertex. The last condition is as follows. For one
time, black can change any vertex from white to black.

1-zero-forcing neutrosophic-number Z,(NTG) for a neutrosophic graph
NTG : (V,E, o, ;) is minimum neutrosophic cardinality of a set S of black
vertices (whereas vertices in V(G) \ S are colored white) such that V(G) is turned
black after finitely many applications of “the color-change rule”: a white vertex is
converted to a black vertex if it is the only white neighbor of a black vertex. The
last condition is as follows. For one time, black can change any vertex from white
to black.

Definition 5.2. (Failed 1-Zero-Forcing Number).
Let NTG : (V,E, o, 1) be a neutrosophic graph. Then

(4)

Failed 1-zero-forcing number Z'(NTGQ) for a neutrosophic graph

NTG : (V,E,o,p) is maximum cardinality of a set S of black vertices (whereas
vertices in V(G) \ S are colored white) such that V(G) isn’t turned black after
finitely many applications of “the color-change rule”: a white vertex is converted
to a black vertex if it is the only white neighbor of a black vertex. The last
condition is as follows. For one time, Black can change any vertex from white to
black. The last condition is as follows. For one time, black can change any vertex
from white to black.

Failed 1-zero-forcing neutrosophic-number Z/ (NTG) for a neutrosophic
graph NTG : (V, E, o, 1) is maximum neutrosophic cardinality of a set S of black
vertices (whereas vertices in V(G) \ S are colored white) such that V(G) isn’t
turned black after finitely many applications of “the color-change rule”: a white
vertex is converted to a black vertex if it is the only white neighbor of a black
vertex. The last condition is as follows. For one time, Black can change any vertex
from white to black. The last condition is as follows. For one time, black can
change any vertex from white to black.
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Proposition 5.3.
Z(CMT,)=0(CMT,)—2.

Proposition 5.4.
Z(PTH,) =1.

Proposition 5.5.
Z(CYC,) =1.

Proposition 5.6.
Z(STRLJ2) = O(STRLUQ) -3

Proposition 5.7.
Z(CMTy, »,) = O(CMT,, +,) — 3.

Proposition 5.8.

Z(CMT s, 69, 00) =OCMT 5, 55, 00) — 2.

6 Setting of 1-Zero-Forcing Neutrosophic-Number
Proposition 6.1.
Z,(CMTy) = 0,(CMT,) — max{S}_0:(z) + S} 05(y) }ayev-
Proposition 6.2.
Z,(PTH,) = min{¥>_,0:(2)}s is a vertes-
Proposition 6.3.
Z,(CYC,) =min{¥3_0:(2)}s is a vertes-
Proposition 6.4.
Z,(STR1 4,) = On(STR1 5,) — max{¥}_,0;(c) + Z_104() + 22 10:(y) Yo yev.

Proposition 6.5.

Zo(CMTo,,5,) = On(CMTo, 702)7max{25’:10i (2)+X}_ 03 (2")+ 2 04 (")} 00 arrev-

Proposition 6.6.

Z,(CMT o, ) = Ou(OMTo, g 2,) — max{Z,0,(2) + S,03(e") }oovev-

)

7 Setting of Neutrosophic Failed 1-Zero-Forcing
Number

Proposition 7.1.
Z'(CMT,)=O(CMT,) — 3.

Proposition 7.2.
Z'(PTH,) = 0.

Proposition 7.3.
Z'(CcYC,) =0.

4/6

78

80



Proposition 7.4.
Z'(STR1,4,) = O(STR1 ;,) — 4.

Proposition 7.5.
Z/(CMTUhUz) = O(CMTUla‘TZ) —4.

Proposition 7.6.

Z'(CMTo, 6. 0,) = O(CMT 5, 5y o) — 3

8 Setting of Failed 1-Zero-Forcing o
Neutrosophic-Number 2

Proposition 8.1.
ZI(CMT,) = 0,(CMT,)—

min{S}_, 05(x) + 3, 05(y) + Ti_104(2) oy zev

Proposition 8.2.
Z!(PTH,)=0.

Proposition 8.3.
ZI(CYC,) =0

Proposition 8.4.
Z/(STR1,4,) = On(STR1,5,)—

min{¥?_,0:(c) + }_,0i(x) + T)_,03(y) + B 104(2) bay,zev-

Proposition 8.5.
Z;L(CMT01702) = OH(OMTa'haQ)_

min{X?_03(x) + 27 04(2") + B 03(2") + 21 04(¢") a0 o wrev
Proposition 8.6.

Z;L(CMTO'MO'%“' 7Ut) = O'VL(CMT0'170'27"' Ot )—min{Z?zlai(a:)—&-E?:lai ($,)+Z?=10i(x//)}m,w’e%
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