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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.
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1 Background 1

Chromatic number and neutrosophic chromatic number in Ref. [2], closing numbers 2

and super-closing numbers as (dual)resolving and (dual)coloring alongside 3

(dual)dominating in (neutrosophic)n-SuperHyperGraph in Ref. [3], co-degree and 4

degree of classes of neutrosophic hypergraphs in Ref. [4], different types of neutrosophic 5

chromatic number in Ref. [5], dimension and coloring alongside domination in 6

neutrosophic hypergraphs in Ref. [6], e-matching number and e-matching polynomials 7

in neutrosophic graphs in Ref. [7], independent set in neutrosophic graphs in Ref. [8], 8

some polynomials related to numbers in classes of (strong) neutrosophic graphs in 9

Ref. [9], three types of neutrosophic alliances based on connectedness and (strong) 10

edges in Ref. [10], neutrosophic chromatic number based on connectedness in Ref. [11], 11

are studied. Also, some studies and researches about neutrosophic graphs, are proposed 12

as a book in Ref. [1]. 13

2 Preliminaries 14

Definition 2.1. (Neutrosophic Graph And Its Special Case). 15

NTG = (V,E, σ = (σ1, σ2, σ3), µ = (µ1, µ2, µ3)) is called a neutrosophic graph if
it’s graph, σi : V → [0, 1], and µi : E → [0, 1]. We add one condition on it and we use
special case of neutrosophic graph but with same name. The added condition is as
follows, for every vivj ∈ E,

µ(vivj) ≤ σ(vi) ∧ σ(vj).

|V | is called order of NTG and it’s denoted by O(NTG). Σv∈V σ(v) is called 16

neutrosophic order of NTG and it’s denoted by On(NTG). 17
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Definition 2.2. Let NTG : (V,E, σ, µ) be a neutrosophic graph. Then it’s complete 18

and denoted by CMTσ if ∀x, y ∈ V,xy ∈ E and µ(xy) = σ(x) ∧ σ(y); a sequence of 19

vertices P : x0, x1, · · · , xO(NTG) is called path and it’s denoted by PTHn where 20

xixi+1 ∈ E, i = 0, 1, · · · , n− 1; a sequence of vertices P : x0, x1, · · · , xO(NTG) is called 21

cycle and denoted by CY Cn where xixi+1 ∈ E, i = 0, 1, · · · , n− 1 and there are two 22

edges xy and uv such that µ(xy) = µ(uv) =
∧
i=0,1,··· ,n−1 µ(vivi+1); it’s t-partite 23

where V is partitioned to t parts, V s11 , V s22 , · · · , V stt and the edge xy implies x ∈ V sii 24

and y ∈ V sjj where i 6= j. If it’s complete, then it’s denoted by CMTσ1,σ2,··· ,σt
where 25

σi is σ on V sii instead V which mean x 6∈ Vi induces σi(x) = 0. Also, |V sij | = si; 26

t-partite is complete bipartite if t = 2, and it’s denoted by CMTσ1,σ2 ; complete 27

bipartite is star if |V1| = 1, and it’s denoted by STR1,σ2 ; a vertex in V is center if the 28

vertex joins to all vertices of a cycle. Then it’s wheel and it’s denoted by WHL1,σ2
; 29

Definition 2.3. (Zero Forcing Number). 30

Let NTG : (V,E, σ, µ) be a neutrosophic graph. Then 31

(i) Zero forcing number Z(NTG) for a neutrosophic graph NTG : (V,E, σ, µ) is 32

minimum cardinality of a set S of black vertices (whereas vertices in V (G) \ S are 33

colored white) such that V (G) is turned black after finitely many applications of 34

“the color-change rule”: a white vertex is converted to a black vertex if it is the 35

only white neighbor of a black vertex. 36

(ii) Zero forcing neutrosophic-number Zn(NTG) for a neutrosophic graph 37

NTG : (V,E, σ, µ) is minimum neutrosophic cardinality of a set S of black 38

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) is turned 39

black after finitely many applications of “the color-change rule”: a white vertex is 40

converted to a black vertex if it is the only white neighbor of a black vertex. 41

3 Setting of Neutrosophic Zero Forcing Number 42

Proposition 3.1.
Z(CMTσ) = O(CMTσ)− 1.

Proposition 3.2.
Z(PTHn) = 1.

Proposition 3.3.
Z(CY Cn) = 2.

Proposition 3.4.
Z(STR1,σ2) = O(STR1,σ2)− 2.

Proposition 3.5.
Z(CMTσ1,σ2

) = O(CMTσ1,σ2
)− 2.

Proposition 3.6.

Z(CMTσ1,σ2,··· ,σt
) = O(CMTσ1,σ2,··· ,σt

)− 1.

4 Setting of Zero Forcing Neutrosophic-Number 43

Proposition 4.1.

Zn(CMTσ) = On(CMTσ)−max{Σ3
i=1σi(x)}x∈V .
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Proposition 4.2.
Zn(PTHn) = min{Σ3

i=1σi(x)}x is a leaf.

Proposition 4.3.

Zn(CY Cn) = min{Σ3
i=1σi(x) + Σ3

i=1σi(y)}xy∈E..

Proposition 4.4.

Zn(STR1,σ2
) = On(STR1,σ2

)−max{Σ3
i=1σi(c) + Σ3

i=1σi(x)}x∈V .

Proposition 4.5.

Zn(CMTσ1,σ2) = On(CMTσ1,σ2)−max{Σ3
i=1σi(x) + Σ3

i=1σi(x
′)}x,x′∈V .

Proposition 4.6.

Zn(CMTσ1,σ2,··· ,σt
) = On(CMTσ1,σ2,··· ,σt

)−max{Σ3
i=1σi(x)}x∈V .

5 Setting of Neutrosophic 1-Zero-Forcing Number 44

Definition 5.1. (1-Zero-Forcing Number). 45

Let NTG : (V,E, σ, µ) be a neutrosophic graph. Then 46

(i) 1-zero-forcing number Z(NTG) for a neutrosophic graph NTG : (V,E, σ, µ) is 47

minimum cardinality of a set S of black vertices (whereas vertices in V (G) \ S are 48

colored white) such that V (G) is turned black after finitely many applications of 49

“the color-change rule”: a white vertex is converted to a black vertex if it is the 50

only white neighbor of a black vertex. The last condition is as follows. For one 51

time, black can change any vertex from white to black. 52

(ii) 1-zero-forcing neutrosophic-number Zn(NTG) for a neutrosophic graph 53

NTG : (V,E, σ, µ) is minimum neutrosophic cardinality of a set S of black 54

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) is turned 55

black after finitely many applications of “the color-change rule”: a white vertex is 56

converted to a black vertex if it is the only white neighbor of a black vertex. The 57

last condition is as follows. For one time, black can change any vertex from white 58

to black. 59

Definition 5.2. (Failed 1-Zero-Forcing Number). 60

Let NTG : (V,E, σ, µ) be a neutrosophic graph. Then 61

(i) Failed 1-zero-forcing number Z ′(NTG) for a neutrosophic graph 62

NTG : (V,E, σ, µ) is maximum cardinality of a set S of black vertices (whereas 63

vertices in V (G) \ S are colored white) such that V (G) isn’t turned black after 64

finitely many applications of “the color-change rule”: a white vertex is converted 65

to a black vertex if it is the only white neighbor of a black vertex. The last 66

condition is as follows. For one time, Black can change any vertex from white to 67

black. The last condition is as follows. For one time, black can change any vertex 68

from white to black. 69

(ii) Failed 1-zero-forcing neutrosophic-number Z ′n(NTG) for a neutrosophic 70

graph NTG : (V,E, σ, µ) is maximum neutrosophic cardinality of a set S of black 71

vertices (whereas vertices in V (G) \ S are colored white) such that V (G) isn’t 72

turned black after finitely many applications of “the color-change rule”: a white 73

vertex is converted to a black vertex if it is the only white neighbor of a black 74

vertex. The last condition is as follows. For one time, Black can change any vertex 75

from white to black. The last condition is as follows. For one time, black can 76

change any vertex from white to black. 77
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Proposition 5.3.
Z(CMTσ) = O(CMTσ)− 2.

Proposition 5.4.
Z(PTHn) = 1.

Proposition 5.5.
Z(CY Cn) = 1.

Proposition 5.6.
Z(STR1,σ2

) = O(STR1,σ2
)− 3.

Proposition 5.7.
Z(CMTσ1,σ2

) = O(CMTσ1,σ2
)− 3.

Proposition 5.8.

Z(CMTσ1,σ2,··· ,σt) = O(CMTσ1,σ2,··· ,σt)− 2.

6 Setting of 1-Zero-Forcing Neutrosophic-Number 78

Proposition 6.1.

Zn(CMTσ) = On(CMTσ)−max{Σ3
i=1σi(x) + Σ3

i=1σi(y)}x,y∈V .

Proposition 6.2.

Zn(PTHn) = min{Σ3
i=1σi(x)}x is a vertex.

Proposition 6.3.

Zn(CY Cn) = min{Σ3
i=1σi(x)}x is a vertex.

Proposition 6.4.

Zn(STR1,σ2
) = On(STR1,σ2

)−max{Σ3
i=1σi(c) + Σ3

i=1σi(x) + Σ3
i=1σi(y)}x,y∈V .

Proposition 6.5.

Zn(CMTσ1,σ2
) = On(CMTσ1,σ2

)−max{Σ3
i=1σi(x)+Σ3

i=1σi(x
′)+Σ3

i=1σi(x
′′)}x,x′,x′′∈V .

Proposition 6.6.

Zn(CMTσ1,σ2,··· ,σt
) = On(CMTσ1,σ2,··· ,σt

)−max{Σ3
i=1σi(x) + Σ3

i=1σi(x
′)}x,x′∈V .

7 Setting of Neutrosophic Failed 1-Zero-Forcing 79

Number 80

Proposition 7.1.
Z ′(CMTσ) = O(CMTσ)− 3.

Proposition 7.2.
Z ′(PTHn) = 0.

Proposition 7.3.
Z ′(CY Cn) = 0.
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Proposition 7.4.
Z ′(STR1,σ2

) = O(STR1,σ2
)− 4.

Proposition 7.5.
Z ′(CMTσ1,σ2) = O(CMTσ1,σ2)− 4.

Proposition 7.6.

Z ′(CMTσ1,σ2,··· ,σt) = O(CMTσ1,σ2,··· ,σt)− 3.

8 Setting of Failed 1-Zero-Forcing 81

Neutrosophic-Number 82

Proposition 8.1.
Z ′n(CMTσ) = On(CMTσ)−

min{Σ3
i=1σi(x) + Σ3

i=1σi(y) + Σ3
i=1σi(z)}x,y,z∈V .

Proposition 8.2.
Z ′n(PTHn) = 0.

Proposition 8.3.
Z ′n(CY Cn) = 0

Proposition 8.4.
Z ′n(STR1,σ2) = On(STR1,σ2)−

min{Σ3
i=1σi(c) + Σ3

i=1σi(x) + Σ3
i=1σi(y) + Σ3

i=1σi(z)}x,y,z∈V .

Proposition 8.5.
Z ′n(CMTσ1,σ2) = On(CMTσ1,σ2)−

min{Σ3
i=1σi(x) + Σ3

i=1σi(x
′) + Σ3

i=1σi(x
′′) + Σ3

i=1σi(x
′′′)}x,x′,x′′,x′′′∈V .

Proposition 8.6.

Z ′n(CMTσ1,σ2,··· ,σt) = On(CMTσ1,σ2,··· ,σt)−min{Σ3
i=1σi(x)+Σ3

i=1σi(x
′)+Σ3

i=1σi(x
′′)}x,x′∈V .
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