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1. Introduction

Initially, vague set theory was first investigated by Gau and Buehrer [30] which is an
extension of fuzzy set theory. Vague sets are regarded as a special case of context-dependent fuzzy
sets. In order to handle the indeterminate and inconsistent information, the neutrosophic set is
introduced by the author Smarandache and studied extensively about neutrosophic set [14] - [37] and
it receives applications in many fields. In neutrosophic set, the indeterminacy value is quantified
explicitly and truth-membership, indeterminacy membership, and false-membership are defined
completely independent, if the sum of these values lies between 0 and 3. The new developments
of neutrosophic theory are extensively studied in [1] - [6]. Molodtsov [28] firstly introduced the soft
set theory as a general mathematical tool to with uncertainty and vagueness. Akram [9] established
the certain notions including strong neutrosophic soft graphs and complete neutrosophic soft graphs.
The authors [7] first introduce the concept of neutrosophic vague soft expert set which is a
combination of neutrosophic vague set and soft expert set to improve the reasonability of decision
making in reality. Neutrosophic vague set theory are introduced in [8]. The operations on single
valued neutrosophic graphs are studied in [11]. Further, intuitionistic neutrosophic soft set and
graphs are developed in [13]. Now, the domination in vague graphs and its is application are
discussed in [16]. Intuitionistic neutrosophic soft set are studied in [18]. Interval valued
neutrosophic graphs are developed by the author Broumi [22,23,25]. Interval neutrosophic vague sets
are intiated in [31]. Motivation of the aforementioned works, we introduced the concept of
neutrosophic vague graphs and strong neutrosophic vague graphs. This is a new developed theory
which is the combination of neutrsophic graphs and vague graphs. Here the sum of Truth,
Intermediate and False membership value lies between 0 and 2 since the truth and false membership

are dependent variables. Here the complement of neutrosophic vague graphs is again neutrosophic
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vague graphs. This development theory will be applied in Operation Research, Social network
problems. Particularly, fake profile is one of the big problems of social networks. Now, it has become
easier to create a fake profile. People often use fake profile to insult, harass someone, involve in
unsocial activities, etc. This model can be reformulated in the abstract form to be applied in
neutrosophic vague graphs. The major contribution of this work as follows:

* Newly introduced neutrosophic vague graphs, neutrosophic vague subgraphs,
constant neutrosophic vague graphs with examples.

e Further we presented some remarkable properties of strong neutrosophic vague

graphs with suitable examples.

2 Preliminaries
Definition 2.1 [10] A vague set A on a non empty set X is a pair (T, Fa), where T,:X — [0,1] and
Fa:X — [0,1]are true membership and false membership functions, respectively, such that
0 < Ta(r) + Fo(r) £1 forany r € X.
Let X and Y be two non-empty sets. A vague relation R of X to Y is a vague set R on X XY that
is R = (Tg, FR), where Tr: X XY = [0,1], Fg: X X Y — [0,1] which satisfies the condition:
0 < Tr(r,s) + Fr(r,s) <1 forany r € X.
Let G = (R,S) beagraph. A pair G = (J,K) isnamed as a vague graphon G* or a vague graph where
] = (T}, Fj) is a vague set on R and K = (T, Fx) is a vague set on S € R X R such that for each rs €
S,
T (rs) < (Ty(r) A Tj(s))&Fk(rs) = (Tj(r) V Fy(s)).
Definition 2.2 [9] A Neutrosophic set A c B, (i.e) A S C if Vr € X, To(r) < Tg(r), [5(r) = Iz(r)and
Fa(r) = Fg(D).
Definition 2.3 [12, 26, 30] Let X be a space of points (objects), with a generic elements in X known
by r. A single valued neutrosophic set (SVNS) A in X is characterized by truth-membership
function T, (r), indeterminacy-membership function I,(r) and falsity-membership-function F,(r).
For each point r in X, Ta(r), Fao(r), I5(r) € [0,1].
A ={r,To(r), FA(r),[a(r)} and 0 < Tp(r) + [5(r) + Fo(r) <3
Definition 2.4 [19, 20] A neutrosophic graph is represented as a pair G* = (V,E) where
(i) R={ry,ry,..,1y} such that T, =R - [0,1], [; =R - [0,1] and F; = R - [0,1] denote the
degree of truth-membership function, indeterminacy function and falsity-membership function,
respectively and
0 < Ta(r) +15(r) + Fpo(r) <3
(il)) SERXR where T, =S - [0,1], I, =S = [0,1] and F, =S — [0,1] are such that

T,(rs) < (T, () ATy (5)},

L (rs) = {I;(1) V 1,(s)},

Fo(rs) = (F1(r) V F4 ()},

and 0 < T,(rs) + [,(rs) + F,(rs) < 3,vVrs €R

Definition 2.5 [8] A neutrosophic vague set Ayy (NVS in short) on the universe of discourse X

written as
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Anv = {1, TANV (r)'TANV (), FANV(F))' r € X}
whose truth-membership, indeterminacy membership and falsity-membership function is defined as
Tapy (@) = [T7(@), T @], I~ @, T @], [F~ (@), F* (@),
where T* () =1—-F (), Ff () =1-T (),and 0<T (1) +1"(r) +F (r) < 2.
Definition 2.6 [8] The complement of NVS Ayy is denoted by Afy and it is represented by
Tiw @ =[1-T )1 -T" ()],
Bw@®=[1-I"®1-1"®)],
Fipw @ =[1-F(1),1-F (1],
Definition 2.7 [8] Let Axy and Byy be two NVSs of the universe U. If for all r; € U,
Tany (1) = Ty (01, Tagy (1) = Tp (1), Fagy (1) = Fpy (17)
then the NVS Ayy are included by Byy, denoted by Ayy € Byy where 1 <i<n.
Definition 2.8 [7] The union of two NVSs Ayy and Byy isaNVSs, Cyy, written as Cyy = Ay U By,
whose truth membership function, indeterminacy-membership function and false-membership
function are related to those of Ayy and Byy by
Teyy (%) = [max (T, (DT, (1), max(Tz, (0D Tgy, ()]
Ieyy () = [min(I3, Mg, (1), min(E, M, )]
Foyy @) = [min(Fz, (DF5, (1), min(F3, (DFF, ()]
Definition 2.9 [7] The intersection of two NVSs Ayy and Byy isaNVSs Cyy, writtenas Cyy = Ayy N
Byv, whose truth membership function, indeterminacy-membership function and false-membership
function are related to those of Ayy and Byy by
Teyy (%) = [min(Txy, (DT, (1), min(TA, (O TE, ()]
Teyy () = [max(lz, (D15, (1), max(1X, O, (1))]
Foyy @) = [max(Fay, (Fz, (1), max(F3, (OFF, ()]
3 NEUTROSOPHIC VAGUE GRAPH
Definition 3.1 Let G* = (R,S) be a graph. A pair G = (J,K) is named as a neutrosophic vague graph
(NVG) on G* or a neutrosophic graph where ] = (T},1;,F}) is a neutrosophic vague set on R and
K = (T, Ik, Fx) is a neutrosophic vague set S € R X R where
(1) R={ry,1ry,...,ry} such that
T :R - [0,1],17:R > [0,1], F{:R > [0,1]
which satisfies the condition Fj = [1 - T}*]
T":R - [0,1],1]:R = [0,1], F}: R = [0,1]
which satisfies the condition F}” = [1 — T;'] indicates the degree of truth membership
function, indeterminacy membership and falsity membership of the element r; € R, and
0<T (r)+I(r)+F(r) <2
0 < T (ry) + I (r;) + Fyf (ry) < 2.
(2) S € RXx R where
Te:RX R = [0,1],Ig: R X R = [0,1], Fg:R X R = [0,1]
Td:RX R = [0,1],If:Rx R - [0,1], F:R X R = [0,1]
indicates the degree of truth membership function, indeterminacy membership and falsity

membership of the element rj, rj € S. respectively and such that
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such that
T (rs) < {Ty (1) ATy (s)}
Ig(rs) < {Iy M) Al (9)}
Fx(rs) < {Fy (r) VF; (s)},
similarly

T (rs) < {Tj" () ATy (s)}
Ix(rs) < {Ijf () AT (s)}
Fg(rs) < {Ff (r) VF} ()}
Example 3.2 A neutrosophic vague graph G = (J,K) such that ] ={a,b,c} and K = {ab, bc,ca}

indicated by
4 = T[0.5,0.6], 1[0.4,0.3], F[0.4,0.5], b = T[0.4,0.6], 1[0.7,0.3], F[0.4,0.6],
¢ = T[0.4,0.4],1[0.5,0.3], F[0.6,0.6]
a~ = (0.5,0.4,0.4), b~ = (0.4,0.7,0.4),c” = (0.4,0.5,0.6)
a* = (0.6,0.3,0.5),b* = (0.6,0.3,0.6),c* = (0.4,0.3,0.6)
(0.5.0.4.04)"
(0.6.03.05)*
(04.05.06)" (04.04.05) (0.4.0.7.04)
(04.03,06)* (04.03,05) (0.6.03.0.6)

Figure 1
NEUTROSOPHIC VAGUE GRAPH

Definition 3.3 A neutrosophic vague graph H = (J'(r),K'(r)) is meant to be a neutrosophic vague
subgraph of the NVG G = (J,K) if J'(r) €J(r) and K'(rs) € K'(rs) in other words, if

T O<T @

T m<iim
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F, ) =F@vrer
and
Ty (rs) < T (rs)
i (rs) < Ix(rs)
By (rs) > Fx(rs)¥(rs) € S.
Example 3.4 A neutrosophic vague graph G = (J,K) in Figure (1)

(0.5.05.0.5)”
(0404057

(0.4.0.5,06)" (0:4.0.7.04)"
(03.05.06)* (0.5.0.3.0.6)

H,Figure 2
H, is a neutrosophic vague subgraph of G
Definition 3.5 The two vertices are said to be adjacent in a neutrosophic vague graph G = (J,K) if
T (rs) = {Ty (1) ATy ()}
I (rs) = {ly ) ATy (s)}
Fx(rs) = {Fy (r) VFy(s)} and
Tg (rs) = {T;" (1) AT} ()}
I(rs) = {If () AT (s)}
Fi (rs) = {F{ (1) VF ()}
In this case, r and s are known to be neighbours and (rs) is incident at r and s also.
Definition 3.6 A path p ina NVG G = (J,K) is a sequence of distinct vertices ry,ry,...,1, such that
T (fi—1,11) >0, Ix(riog, 1) >0, Fr(ri_g,r1) >0, T¢(riog,1q) >0, Ig(ri_g,r1) >0, F(rig,1r1) >0,
for 0 <i <1, here n <1 is called the length of the path p. A single node or single vertex r; may all
consider as a path.
Definition 3.7 A neutrosophic vague graph G = (J,K) is said to be connected if every pair of vertices
has at least on neutrosophic vague path between them otherwise it is disconnected.
Definition 3.8 A vertex r; € R of neutrosophic vague graph G = (J,K) called as a pendent vertex if

there is no effective edge incident at x;.
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Definition 3.9 A vertex in a neutrosophic vague graph G = (J,K) having exactly one neighbours is
called a isolated vertex. otherwise,it is called non-isolated vertex. An edge in a neutrosophic vague
graph incident with a isolated vertex is called a isolated edge other words it is called non-isolated
edge. A vertex in a neutrosophic vague graph adjacent to the isolated vertex is called an support of

the pendent edge.

Example 3.10 A neutrosophic vague graph G = (J,K) in figure (3)

(0.5.04.04)”
(0.6,03,057"

b
(04.05.06) (0.4.0.7,0.4)"
(0.4.03,0.6)* (0.6.0.3.0.6)"
H,Figure 3

NEUTROSOPHIC VAGUE GRAPH
In figure (3), the neutrosophic vague vertex b is an pendent vertex.
Definition 3.11 Let G = (J,K) be a neutrosophic vague graph. Then the degree of a vertex r € G isa
sum of degree truth membership, sum of indeterminacy membership and sum of falsity membership
of all those edges which are incident on vertex r represented by d(r)=
([0, (1), &4, (01, [d5; (1), A (], [0, (1), &, (9)]) where
d{l (r) =z Tk (rs),d}’] (r) = Yrzs TR (rs) indicates the degree of truth membership vertex
dp; (1) = Xras Iﬁ(rs),df; (r) = Yz 1§ (rs) indicates the degree of indeterminacy membership
vertex
d (1) = Xras Fﬁ(rs),df.f] (r) = Xrzs Fi(rs) indicates the degree of falsity membership vertex
forall r,s €].
Example 3.12 A neutrosophic vague graph G = (J,K) in figure (1), we have the degree of
each vertex as follows
dr(a) = (0.6,0.7,0.9), dg (b) = (0.7,0.8,1.3),dz (c) = (0.7,0.7,1.0),
dt(a) = (0.9,0.6,1.0), dj (b) = (0.9,0.6,1.0), di (c) = (0.8,0.6,1.0)
Definition 3.13 A neutrosophic vague graph G = (J,K) is called constant if degree of each vertex is
A= (A, A, Aj) thatis d(x) = (A1, Ay A3) forall x € V.
Example 3.14 Consider a neutrosophic vague graph G = (J,K) in figure (4)defined by
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a = T[0.5,0.6],1[0.6,0.4], F[0.4,0.5], b = T[0.4,0.4],1[0.4,0.6], F[0.6,0.6],
¢ = T[0.4,0.6],1[0.7,0.3], F[0.4,0.6], d = T[0.6,0.4],1[0.3,0.7], F[0.6,0.4]
a~ = (0.5,0.6,0.4),b™ = (0.4,0.4,0.6),c™ = (0.4,0.7,0.4),d™ = (0.6,0.3,0.6)
a* = (0.6,0.4,0.5),b* = (0.4,0.6,0.6),c* = (0.6,0.3,0.6),d* = (0.4,0.7,0.4).

S - /&;
S (0.3.0.3.0.6)" z_ ¥,
o (0.3.03.06)" A
= a b =)
i~ T >
\-Q_- .,_—-l_-.c S
—

dL ®

(0.6.0.3.0.6)~ (0.3.0.3.0.6)~ (0.4.0.7.0.4)~
(0.4.0.7.0.4)7* (0.3.0.3.0.6)™" (0.6.0.3.0.6)"
Figure 4

CONSTANT NEUTROSOPHIC VAGUE GRAPH
Clearly asitis seen in figure(4) G is constant neutrosophic vague graph since the degree of (3,b,¢, d)
and d = (0.6,0.6,1.2).
Definition 3.15 The complement of neutrosophic vague graph G = (J,K) on G* is a neutrosophic
vague graph G on G* where
J6() =J()
T =T @), 7)) =17 (1), F (r) = Fj (r) forall r € R.
T () = T @), () = I (1), F (1) = F{ (r) forall r€R.
Tg (rs) = {Ty (1) ATy ()} — Tie (rs)
IK"(rs) = {If 0) Al ()} = Ik (rs)
Fgc(rs) = {Fy (r) VFy (s)} — Fg(rs) forall (rs) €S
Tg (rs) = (T (r) AT ()} — T (rs)
I (rs) = (If @) AL ()} — I (rs)
Fi (rs) = {Ff' () V Ff (s)} — F{(rs) forall (rs) €S
4 Strong Neutrosophic Vague Graphs

Definition 4.1 A neutrosophic vague graph G = (J,K) of G*=(RS) is named as a strong
neutrosophic vague graph if
T (rs) = {Ty (1) ATy (s)}
Ig(rs) = {Iy () ALy (s)}
Fx(rs) = {Fy (r) vV Fy (s)} and
T (rs) = {Tj" (1) AT} ()}
Ik (rs) = {If ) AL (s)}
Fi(rs) = {Ff (r) VF[ (s)} forall (rs €Y5)
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Example 4.2 A neutrosophic vague graph G = (J,K) such that ] = {a,b,c} and

defined by a = T[0.3,0.4],1[0.4,0.6], F[0.6,0.7], b = T[0.6,0.4],1[0.6,0.7], F[0.6,0.4],
¢ = T[0.7,0.7],1[0.5,0.6], F[0.3,0.3]

(0.3.04.06)"
(04060

]

a

(0.7.0.5.03)~ (0.6,0.5,06) (0.5,0.6,0_6);
(0.?,0.6,0_3)"' (0.4.0.6 0_4)+ (0.4.0.7.0.4)

2wy

Figure 5

STRONG NEUTROSOPHIC VAGUE GRAPH

K = {ab, bc, ca}

Remark 4.3 If G = (J,K) is a neutrosophic vague graph on G* then from above definition, it follow

that G is given by the neutrosophic vague graph G = J,K* on G* where
J9°m =1
(T7O) =T (), 17°() = 17 (1), F;°(r) = Fy (r) forall r € R.
(T = T, () = I (1), F°(r) = Ff (r) forall r € R.
(TgHE(rs) = {T7 (1) ATy ()} = T (rs)

(IHE(rs) = {Iy (1) Al ()} = I (rs)

(FEC)C(rs) = {F; (r) V Fj (s)} — Fg(rs) forall (rs) €S

(TEOE(rs) = {T; (1) AT} (5)} — T (rs)
IEH°@rs) = {F () A If (s)} — T (rs)

(FiHe(rs) = {F; (r) V Ff (s)} — Fg(rs) forall (rs) €S

for any neutrosophic vague graph G,G¢ is strong neutrosophic graph and G € G¢

Definition 4.4 A strong neutrosophic graph G is called self-complementary if G = G‘where G¢ is

the complement of neutrosophic vague graph G.

Example 4.5 A neutrosophic vague graph G = (J,K) such that ] = {a,b,c,d} and K = {ab, bc, cd, da}

defined as follows: consider a neutrosophic vague graph G as in figure(6)
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. * /ﬁ)
- 2, ,
o (06.0.3.0.7) 2,8, &
NS (03.03.04)* 2., IF
SL e b 52
S D 3
& S
£G L
r‘: - - o
o g, ==
22 e =T
o g, [=iE=]
| = e
=< eg
d c
(0.4.04.0.7)~ (0.4.04,07)" (04,04.0.2)" Eg ;g;gg;
(03.0.6,0.6)% (03.04,06)" 080406+ (@080

G STRONG NVG

G¢ STRONG NVG

- - L 63-
= A (0.6.0.3.0.7)~ T T
= Z (0_3_0.3.04)+ T e
& o a b e T
= 5 ==

0

(0404077
(030306)

040307)°
(030406)

- <

(04,040 7))
(0.3.0.6.0.6)"

(0 4 0. 4 0. 2)—

(O 0. 4.0.7)
(080 4. 063"

(0304063

G STRONG NVG

Clearly, as it is seen in figure (6) G = G*.

Hence G is self complementary.
Proposition 4.6 Let G = (J,K) be a strong neutrosophic vague graph if

Tg (rs) = {Ty () ATy ()}
Ig(rs) = {Iy () ATy (s)}
Fg(rs) = {Fy (r) VFy (s)}
T (rs) = {Tj" (r) AT} (s)}
Ik (rs) = {If (O AL ()}
Fg(rs) = {Ff (r) VF}(s)} forall rs €K

Then G is self complementary.

Proof. Let G = (J,K) be a strong neutrosophic vague graph such that

~ 1 o
Tk(rs) = Emin[T](r), Tj(s)]
. 1 . .
Ix(rs) = Emin[ll ™), 5;(s)]

- 1 - -~
Fx(rs) = EmaxF](r), Fy(s)

c

(04.0402)"
(0.8,0.4,0.6)%
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for all rs € ] then G ~ G under the identity map 1:] - J. Hence G is self complementary

Proposition 4.7 Let G be a self complementary neutrosophic vague graph then

_ 1 .
Z T (rs) = EZ min{T,(¥), Ty(s))

) 1 o

Z i (rs) = EZ min{l, (1), 1,(s)}
. 1 o

Z By (rs) = Ez max(F, (1), F,(s)}

Proof. If G be an self complementary neutrosophic vague graph then there exist an isomorphism
f:]; = ], satisty
T, (f(r) = Ty, (f()) = T, (1)
Ij, (f() = 1, (f(@0) =1, (0
Ff, (f(r)) = Fy, (f(0)) = Fj, ()
and
Tk, (f(0), £(s)) = Tg, (1), f(s)) = Tk, (rs)
Ig, (1), f(s)) = Ik, (F(X), £(5)) = Ik, (rs)
Fg, (f(), () = Fy, (f(r), f(s)) = Fx, (rs)
we have Tg (f(r),f(s)) = min(TS (1), T (s)) — Tk, (1), f(s)) . ie, Tg,(rs) = min(TE (r), TS (s)) —
Tk, (f(r), f(s)). Tk, (rs) = min(Tf (r), Tf () — Tk, (rs). that is
Sires Ty (1) + Biras Ty () = Sy min(Ty, (), T, ().
Similarly, Y. Ik, (rs) + Yrss Ik, (rs) = Xrzs min(ly, (0,1, (s))

Z P, (rs) + z P, (rs) = z max(F,, (1), B, ())

ZZ T, (rs) = Z min(T), (1), T, (s))
2 Z T, (rs) = Z min({, (1), 1, ())
2 Z P, (rs) = Z max(Fy, (r), F, (5))

from the equation of the proposition (4.8) holds.
Proposition 4.8 Let G; and G, be strong neutrosophic vague graph G; ~ G,(isomorphism)
Proof. Assume that G; and G, are isomorphic there exist a bijective map f:]; =],
satisfying,
Th (r) = le (f(m), Tll(r) = flz(f(r)), f:h(r) = ﬁ]z (f(r)), forallr € J;
and
Tk, (rs) = T, (f(r), f(s))
i, (rs) = I, (f(r), f(s))
Fi, (r) = By, (f(r), f(s))vrs € K,
by definition (4.3) we have
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Tk, (rs) = min(Tj, (1), Tj, (s)) — Tk, (rs)
= min(Tsz(r), lef(s)) - Tk, (f(Mf(s))
= Tk, (f(Df(s))
Ig, (rs) = min(ly, (r), Ij, (s)) — I, (rs)
= min(I}, f(r), I}, f(s)) — Ik, (f(Df(s))
= I, (f("f(s))
Fi, (rs) = max(Fj, (1), Fj, (s)) — Fx, (rs)
= max(Flzf(r), Flzf(s)) — Fg, (f(M1(s)
= Fg, (f(Df(s))
Hence Gf{ = G§ for all (rs) € K;
Definition 4.9 A neutrosophic vague graph G = (J,K) is complete if

T (rs) = {Ty () ATy (s)}
I (rs) = {Iy (1), Iy ()}
Fg(rs) = {Fy () VFy ()},
imilarly,
o Tg (rs) = {Tj" (1) AT} (s)}

Ig(rs) = {If () AL ()}

Fg(rs) = {Ff (r) v F} (s)}forr,s € ].
Example 4.10 Consider a neutrosophic vague graph G = (J,K) such that ] ={a,b,c,d} and K=
{ab, bc, cd, da} defined by

z

£ ) >

o (0.6.03.07)" P2,
= = + P
o (0.3.0.3.0.4) =3 7
= ™ a b 0‘_,2 —
o = =

S .
4
9,0,
D, O
Ty Fl o+
—_t - fanlFen
S = o =+
z g ¢ S 3
i D = o
S s S ==
D.Q (.39'
[N -‘s)Q'
d <
(0.4.0.4.07)" (0.4.0.4.0.7)~ (0.4.0.4.0.2)~
(0 3,0,6,0,6)"’ (o 3,0,6,0,6)"' (0,8,0,4,0,6)"'

Figure 7
COMPLETE NEUTROSOPHIC VAGUE GRAPH
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Definition 4.11 The complement of neutrosophic vague graph G = (J,K) of G* = (V,E) is a
neutrosophic vague complete graph G = (J¢,K®) on G* = (R,S¢) where

(1) Je(r) =J(ry)

2) T]C(ri) = T}(ri),if(ri) = T](ri): lA:]C(l‘i) = F](ri) forall rj €]

B)T(risy) = ((r) AT(s5))) — Te (1is))

IR (risy) = (@) ATy(sp) — Tk(ry, 5)
Fr(ris) = (Fy(r) VEF(s) — Fx(ris))  forall (rjs)) €K

Proposition 4.12 The complement of complete neutrosophic vague graph with no edge. or if G is
complete then G¢ the edge is empty.

Proof. Let G = (J,K) be a complete neutrosophic vague graph so
T|<(1‘15j) = (T](ri) A T](Sj))

T (ris) = (4;(r) ATi(s))

Fe(ris) = (Fy(r) v Fy(s))V(ry,s)) €]
Hence in G¢. Now,

T12(1'151') = (T](l'i) A T](Sj)) - TK(riSj)

= (T(r;) AT(sp)) — (T(r) ATy(s))) Vi j,...,n
=0VY,i,j,...,n.

and
TIC<(1'151) = (i](ri) A T](Sj)) - i|<(1'iSj)
= () ATi(sD) — () AT(sIV ij,...on
=0Vvij,..., n

Similarly ?ﬁ(ri,sj) = 0. Thus, (Tx(r;, Si) Tk(ry, sj),F‘K(ri, s;)) = (0,0,0)

Hence, the edge set of G¢ is empty if G is a complete neutrosophic vague graph.

Conclusion and futute directions:

This work dealt with the new concept of neutrosophic vague graphs. Moreover, some
remarkable properties of strong neutrosophic vague graphs, complete neutrosophic vague graphs
and self-complementary neutrosophic vague graphs have been investigated and the proposed
concepts were described with suitable examples. Further we can extend to investigate the regular
and isomorphic properties of the proposed graph. This can be applied to social network model and

operations research.
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