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1 Introduction

Azriel Rosenfeld [16] introduced the notion of fuzzy
graphs in 1975 which have many applications in modeling,
Environmental sciences, social sciences, Geography and
Linguistics. Some remarks on fuzzy graphs are given by P.
Bhattacharya [4]. J. N. Mordeson and C. S. Peng defined
different operations on fuzzy graphs in his paper [10]. The
concept of bipolar fuzzy sets was initiated by Zhang [24].
A bipolar fuzzy set is an extension of the fuzzy set which
has a pair of positive and negative membership values

ranging in [—1,1] . In usual fuzzy sets, the membership

degrees of elements range over the interval [0,1] . The

membership degree expresses the degree of belongingness
of elements to a fuzzy set. The membership degree 1
indicates that an element completely belongs to its
corresponding fuzzy set, and the membership degree 0
indicates that an element does not belong to the fuzzy set.
The membership degrees on the interval (0,1) indicate

the partial membership to the fuzzy set. Sometimes, the
membership degree means the satisfaction degree of
elements to some property or constraint corresponding to a
fuzzy set. In Bipolar fuzzy sets membership degree range
is enlarged from the interval [0,1] to [-1,1] .Ina

bipolar valued fuzzy set, the membership degree 0 indicate
that elements are irrelevant to the corresponding property,
the membership degrees on (0,1] shows that elements
some what satisfy the property, and the membership
degrees on [—1,0) shows that elements somewhat satisfy
the implicit counter-property. In many domains, it is
important to be able to deal with bipolar information. It is
noted that positive information represents what is granted
to be possible, while negative information represents what
is considered to be impossible. The first definition of
bipolar fuzzy graphs was introduced by Akram [1]which
are the extensions of fuzzy graphs. He defined different
operations of union, intersection, complement,

isomorphisms in his paper. Smarandache [21] introduced
notion of neutrosophic set which is useful for dealing real
life problems having imprecise, indeterminacy and
inconsistent data. The theory is generalization of classical
sets and fuzzy sets and is applied in decision making
problems, control theory, medicines, topology and in many
more real life problems. N. Shah and A. Hussain
introduced the notion of soft neutrosophic graphs [17]. N.
Shah introduced the notion of neutrosophic graphs and
different operations like union, intersection, complement in
his work [18]. Furthermore he defined different morphisms
on neutrosophic graphs and proved related theorems. In the
present paper the concepts of neighbourly irregular
neutrosophic graphs, neighbourly totally irregular
neutrosophic graphs, highly irregular neutrosophic graphs,
highly totally irregular neutrosophic graphs and
neutrosophic digraphs are introduced. Some results on
irregularity of neutrosophic graphs are also proven.

In section 2, some basic concepts about graphs and
neutrosophic sets are given. Section 3 is about neutrosophic
graphs, their different operations and irregularity of
neutrosophic graphs. Examples along with figures are also
given to make the ideas clear.

2 PRILIMINARIES

In this section, we have given some definitions about
graphs and neutrosophic sets. These will be helpful in later
sections.

2.1 Definition [22] A graph G* consists of set of finite

objects V= vy it called vertices (also called

points or nodes) and other set E={eepes....... eny
whose element are called edges (also called lines or arcs).
Usually a graph is denoted as G* = (V,E) .Let G* bea
graph and {u,v} anedge of G* . Since <u,V) is2-
element set, we may write {v,u} instead of <{u, v} 1Itis

often more convenient to represent this edge by uv or VU .
2.2 Definition [15] The cardinality of V', i.e., the no.

Nasir Shah and Said Broumi, Irregular Neutrosophic Graphs



Neutrosophic Sets and Systems, Vol. 13, 2016

48

of vertices, is called the order of graph G and denoted
by |V| The cardinality of E ie, the number of edges,

is called the size of the graph and denoted by |E | . Let
V(G)={v,,v,,..v,} and E(G")={e,e,,...e,}
be the set of vertices and edges of a graph G . Each edge
e, € E(G") is identified with an unordered pair

(vi,v j) of vertices. The vertices Vv, and V j are called

the end vertices of e, .

2.3 Definition [15] Two vertices joined with an edge are
called adjacent vertices.

2.4 Definition [15] [20 An edge € of agraph G~ is
said to be incident with a vertex V and vice versa if V is
the end vertex of € . Any two non-parallel edges say €i
and ©j are said to be adjacent if €i and €j are
incident with a vertex V.

2.5 Definition /15] The degree of any vertex v of G~

is the number of edges incident with vertex V . Each self-
loop is counted twice. Degree of a vertex is always a

positive number and is denoted as deg(v) . The minimum
degree and maximum degree of vertices in V(G* ) are
denoted by 0(G*) and A(G™), respectively H*

2.6 Definition [15] A vertex which is not incident with

any edge is called an isolated vertex. In other words a
vertex with degree zero is called an isolated vertex.

2.7 Definition [15] 4 graph without self-loops and
parallel edges is called a simple graph.

2.8 Definition [15]A simple graph is said to be regular
if all vertices of graph G are of equal degree. In other

words if in a graph G, 5(G*) = A(G*) =r ie,
each vertex having degree 1 then G" s said to be
regular of degree 1, or simply V' — regular

2.9 Definition /15] A graph G =(V,,E,) is called a
subgraphof G* =(V,E) if V,(G;)<V(G") and
E (G')<Z E(G") and each edge of G, has the same

end vertices in Gl as mn G .

2.10 Definition /15] In a graph G*, a finite
alternating sequence of vertices and edges,

V1,€1,V2,€2,...... €m,> Vi starting and ending with
vertices such that each edge in the sequence is incident

with the vertices following and preceding it, is called a
walk. In a walk no edge appears more than once however
a vertex may appear more than once.

2.11 Definition [22] In a multigraph no loop are
allowed but more than one edge can join two vertices,
these edges are called multiple edges or parallel edges and

a graph is called multigraph
2.12 Definition /22] Let G =(V,,E,) and
G, =(V,,E,) betwo graphs. A function
f V., >V, iscalled Isomorphism ifi) f isoneto

one and onto.

i) forall a,b eV, ,{a,b} € E, ifandonly if
{f(a), f(b)} € E, when such a function exists, G,
and G; are called isomorphic graphs and is written as

G, =G,. Inotherwords, two graph G, and G, are

said to be isomorphic to each other if there is a one to one
correspondence between their vertices and between edges
such that incidence relationship is preserved.

2.13 Definition [21] A neutrosophic set A on the
universe of discourse X s defined as
A ={<x, T, (x),1,(x),F,(x)> * € X}, where
T.LF : X 5]0,1°[ 0 <

T,(x)+1,(x)+ F,(x)< 3". Hencewe
consider the neutrosophic set which takes the values from

the subset of ](_), 1.
2.14 Definition Ler

A={<x,T,(x),I,(x),F,(x)> xe€X} and
O={<x,Ty(x),1o(x),Fgy(x)>, xeX} betwo
neutrosophic sets on universe of discourse X . Then ®
is called neutrosophic relation on A\ if

To(x,y) < min{Tx(x),TA(y)}
lo(x,y) < min{/x(x),Ix(»)}
Fo(x,y) = max{Fa(x), FA(¥)}

forall X,y € X. 4 neutrosophic relation @ on X is
called symmetric if Tg(x,y) = Tg (¥, X),

lo(x,9) =1y, %), Fo(x,y)=Fg(y,x) forall

x,y e X

3 NEUTROSOPHIC GRAPHS AND IRREGULARI-
TY

In this section we will study some basic definitions about
neutrosophic graphs and different types of degrees of ver-
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tices will be discussed. Irregularity of neutrosophic graphs
and related results are also proven in this section

3.1 Definition /18] Let G* =(V,E) be asimple
graphand ECV <V Let T\, I,,F, 1V
—[0,1] denote the truth-membership, indeterminacy-
membership and falsity- membership of an element

x €V and Ty,1g,Fy * E —[0,1] denote the
truth-membership, indeterminacy-membership and falsity-

membership of an element (x,y) € E. Bya
neutrosophic graph, we mean a 3 -

upleG = (G", A, ©) such that

To (x,y) < min{T), (x), T} ()}

lo(x, ) < min{l, (x),1, (y)}

Fo (x,y) 2 max{F, (x), Fy (»)}
for all (x,y) € E.

3.2 Definition /18] Let G| =(V|,E,) and G,
= (V2,E2) betwo simple graphs. The union of two
neutrosophic graphs G, = (GI*,AI, ®,) and

G, =(G,,A,, ©,) isdenotedby G=( G, A,
®).,G' =G’ UG,

A=A UA,O =0, UBO2, where the truth-

membership, indeterminacy-membership and falsity-
membership of union are as follows

TAl(x) if xeV, -V,

T, (x) = T, () fxeV, -V,
max{7, (x),T, (x)} if xeV, NV,
IA](x) if xeV, -V,
I, (x)= I, (x) if xeV, -V,
max{/, (x),/, (x)} if xeV, NV,
F, (x) if xeV, -V,
F, (x)= FAZ(x) if xel, -V, ,
min{F, (x),F, (x)} if xeV, NV,
Also
To (x,y) if (x,y) € E, - E,
To(x,y) = To, (x,y) if (x,y) € E, — E,

max {7y, (x, ), T, (x, )} if (x,y) € E,

lo (x,y) if (x,y) € E, - E,

Io(x,y) = Iy (x,y) if (x,y) € E, —E,
max{/, (x,y),1q (x,y)} if (x,y)€ E,NE,

Fy (x,y) if (x,y)€ E\ - E,

Fo(x,y) = Fy (x,y) if (x,y)e E, - E,

min{ Fy, (x, ), Fp (5. )} if (x,7) € E, NE,

3.3 Definition /18] The intersection of two neutrosophic
graphs G, =(G,,A,, ©,) and G, =(G,,A,,
©,) isdenotedby G =(G",A, ®) where

G =G, NnG;,

A=A NA,,0=0, N0,V =V,NV, and the

truth-membership, indeterminacy-membership and falsity-
membership of intersection are as follows

T, (0= min{7, (0.7, ()}
1,(x) = {min{{7, (x).1,, ()},
F, (x) = {max{ {F, (x), F, ()}
also
Ty (x,y) = min{T, (x, ), Ty, (x, )}
Io(x,y)=1{min{ Iy (x, 1), To, (x, 1)},
Fo(x, ) = {max{Fy (x, ), Fo, (x, )}
3.4 Definition Let G = (G™, A, ®) be a neutrosophic

graph. The nbhd of a vertex in is defined as
N(x) = (N7(x),Ni(x),Nr(x)) where Nt(x)
={y € V:Telx,y) < mn{Tx(x), Ta(M)}},
Ni(x)

= {y e V:ile(x,y) <min{ls(x),Ia()}}, Nr(x)
={yeV:Folx,y) > max{Fx(x),FA(WV)}}.

3.5 Definition Ler G = (G™,A, ©) peq
neutrosophic graph. The nbhd degree of a vertex x in
G defined by
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deg (x) = D Ta(),

YENT,(x)

deg ()= D I,(»).deg (x)= D, F,(»)

veN, (%) veNg, (x)

3.6 Definition Ler G = (G™, A, ©) peq
neutrosophic graph. The closed nbhd degree of a vertex

in is defined as

deglx] = (deg,[x],deg,[x],deg.[x]) where

degr[x]: Z T,(»)+T,(x),

YeN7(x)

) deg,[x]: Z I,(»)+1,(x),
yeN (x)

deg,[x] = Z Fy(y)+ F,(x).
YNz (¥)

3.7 Definition Let G = (G*, A, O) peq
neutrosophic graph. The order of neutrosophic graph

denoted by O(G) s defined as
0(G)=(0,(G).0, (G).0, (G)), Where

0,, (G)= ZTA (x),

0,(G)=31,(x),0,(G)=Y F, ()

The size of a neutrosophic graph G =(G",A Q)
denoted by S(G) and is defined as

The size of a neutrosophic graph G =(G",A, Q) j
denoted by S(G) and is defined as
S(G)= (S, (G).S,(G).S, (G)), where
S(G)= Y To(x,),

(x.y)eE
S(G)= 2 Io(x),
(x.y)eE
S (G)= Y Fo(x,y)

(x.y)eE

3.8 Definition 4 neutrosophic graph G = (G*, A, C)
is called regular if all the vertices have the same open
nbhd degree.

3.9 Definition Let G =(G", A, ®) be a neutrosophic
graph. If there is a vertex which is adjacent to vertices with

distinct neighborhood degrees then is called a
irregular neutrosophic graph.

3.10 Example Let G* =(V,E) be a simple graph with
V=14x1,X2,X3} and
E = {(xlaXZ)(xZ,zx?))a(xla-x?))}' A neutrosophic
graph G is given in table 1 below and
T@(xiaxj) =0, [@(xiaxj) =0 4nd
Folxi,x;) =1 Jorall
(x5, x;7) € ENA(x1,x2), (x2,x3), (x1,x3)} .

Table 1
A | x x, x
T, {01 0.1 0.2
I, {03 03 04
F, 104 03 0.6
© |(x,x,) (xz,,xs) (%), %)
T 0.1 0.1 0.1
Iy 0.2 0.3 0.3
F 108 0.7 0.8

(0.1,0.2,0.8)

(0.1,03,0.4) (0.1,0.3,0.3)

(0.1,0.3,.7)

(0.2,0.4,0.6)

X3

Figure 1

Here deg(x,)=(0.3,0.7,0.9). Similarly,
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deg(x,) = (0.3,0.7,0.1), deg(x,) = (0.2,0.6,0.7).

Clearly » G is an irregular neutrosophic graph.

3.11 Definition Let G =(G",A, ®) bea

neutrosophic graph. If there is a vertex which is adjacent
to vertices with distinct closed neighborhood degrees, then

is called a totally irregular neutrosophic graph.

3.12 Example Consider a neutrosophic graph

with V' = {X1,X2,X3,X4,X5},

E= {(x1 )Xo ): (xz, > X3 )’ (x3, Xy )> (x4 » Xy )a
(xl > X3 )> (x4 > Xs )’ (x4 X )}

below

(0.1,0.2,0.7)

(0.2,03,0.5)

(0.2,0.3,0.8)

Figure 2

deglx,] = (0.8,1.8,1.6).

deg[x,]=(0.8,1.8,1.6),deg[x,] = (0.8,1.8,1.6),
deglx,]=(0.9,2.1,2.5),deg[x,] = (0.4,0.8,1.3).
Clearly G is totally irregular neutrosophic graph.

3.13 Definition Let G =(G", A, ®) be a connected

neutrosophic graph. If every two adjacent vertices of

have distinct open neighborhood degrees, then

called neighbourly irregular neutrosophic graph

is

3.14 Example Consider a neutrosophic graph G below

WithV - {x13x2)x39x4}9

E= {(Xl X3 ), (xz, > X3 )9 (XS, Xy )’ (24,3, )}

(0.1,03,06)
(0.1,03,06)

(0.1,040.8)

Figure 3

Here deg(x,)=(0.6,01,0.8). Similarly,
deg(x,)=1(0.4,0.8,01),deg(x;) = (0.6,01,0.8).
deg(x,)=1(0.4,0.8,01,), Clearly G is neighbourly

irregular neutrosophic graph..

3.15 Definition A connected neutrosophic graph
G =(G",A, O) is called neighbourly totally irregular

neutrosophic graph if every two adjacent vertices of G
have distinct closed neighborhood degrees.

3.16 Example An example of neighbourly totally irregular
neutrosophic graph G is given below with

V={x,x,,X;5,%,},

E={(x,x,) (xz, > X3 )’ (x3, R )’ (x4, )}

(0.103,0.8)

(0.2,0.4,0.4)

(0.1.0.40.8)

(0.6,0.8,0.8)
(0.1,0.5,0.8)

X4 X3

Figure 4
deg[x;( =]0.9,1.5,1.5),
deg[x,( =]1.1,1.7,1.7),
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deg[x,]=(1.3,1.9,1.9),

deg[x,]=(1.2,1.8,1.8)
3.17 Definition A connected neutrosophic graph
G= (G* ,\, ®) is called highly irregular neutrosophic

graph if every vertex of G is adjacent to vertices with
distinct neighborhood degrees.

Note (i) A highly irregular neutrosophic graph may not be
neighbourly irregular neutrosophic graph.

3.18 Example From figure 5 below ,it can be seen that a
highly irregular neutrosophic graph may not be
neighbourly irregular neutrosophic graph.

(0.1,0.2,0.7)

Figure 5

Here x, €V, which is adjacent to the vertices X,,X;,X,

with distinct nbhd degrees. But deg(x,) = deg(x3 ).

So G is highly irregular neutrosophic graph but it is not a

neighbourly irregular.
ii) A neighbourly irregular neutrosophic graph may not be
highly irregular neutrosophic graph.
3.19 Example Consider the graph below

X1 X2

(0.1,02,0.8)

(0.2,0.3,0.6)

(0.1,0.2,0.5)

(0.1,0.1,0.9) (0.1,0.2,0.8)

(0.4,0.5,0.5)
(0.1,0.3,0.8)

(0.3,0.4,0.7)

X4

Figure 6

Here deg(x,)=(0.4,0.6,1.2),
deg(x,)=(0.6,0.8,1.1), deg(x,)=(0.4,0.6,1.2),
deg(x,)=(0.6,0.8,1.1)

Clearly every two adjacent vertices have distinct nbhd

degree, but X2 isadjacentto X1 and X3 having same
degree. Hence G is neighbourly irregular neutrosophic
graph but not highly irregular neutrosophic graph.

(iii) A neighbourly irregular neutrosophic graph may not
be a neighbourly totally irregular neutrosophic graph.
3.20 Example Consider a neutrosophic graph such that

V=1{x,,x%,,x;5,%,},

E={(x,x,), (5,3, (x3,x,), (x4, %)}

(0.2,0.2,0.7)

(0.1,02,0.7)

Figure 7

deg(x,) = (0.5,0.9,1.1),deg(x,) = (0.6,1,0.9),

deg(x3) =(0.5,0.9,1.1), deg(x4) =(0.6,1,0.9)
And
deg[xl] =(0.6,1.4,1.5), deg[xz] =(0.6,1.4,1.5),

deg[x,]=(0.8,1.4,1.6),deg[x,]=(0.7,1.5,1.4).

We see that deg[ x,]=deg[x,] . Hence G is

neighbourly irregular neutrosophic graph but not a
neighbourly totally irregular neutrosophic graph.

(iv) A neighbourly totally irregular neutrosophic graph
may not be a neighbourly irregular neutrosophic graph.
3.21 Example Consider a neutrosophic graph G such
that

V={x,x,,%;,%,},

E ={x,x,,X,X5,X3X,, X, }

Nasir Shah and Said Broumi, Irregular Neutrosophic Graphs



Neutrosophic Sets and Systems, Vol. 13, 2016 53

Hence the neighborhood degrees of all the vertices of
X X2 are distinct.
Conversely, suppose that the neighborhood degrees of all

the vertices are distinct. Now we want to show that is
highly irregular and neighbourly irregular neutrosophic

(0.1,0.2,0.8) graph. Let deg(xi) = (piaqiari) , I = 1927"'57[
giventhat p, # p, # p,....,# p, ,
q1 # 42 + (g3 i,---,:ﬁCIn,and n*

(0.1,03,0.8)

010208 r, #ry, #,...,#F, = Everytwo adjacent vertices have

distinct neighborhood degrees and to every vertex, the
adjacent vertices have distinct neighborhood degrees,
Figure 8 which completes the proof.

3.23 Proposition

Let G be a neutrosophic graph. If G is neighbourly

deg[x,;]=(0.9,1.5,1.5),deg[x,] = (1.0,1.6,1.6), irregular neutrosophic graphand (T, , 1, ,F,) isa
deg[x,]=(1.2,1.8,1.8),deg[x,]=(1.1,1.7,1.7). constant function, then G is a neighbourly totally

But irregular neutrosophic graph.
deg(x,) = (0.7,1.1,1.1),deg(x, ) = (0.7,1.1,1.1),
deg(x;) = (0.7,1.1,1.1),deg(x,) = (0.7,1.1,1.1).
Hence deg(x,)=deg(x,)=deg(x,)=deg(x,) . So

Proof Let G be neighbourly irregular neutrosophic
graph. Let x,,x, €V ,where x; and X/ are adjacent

G is neighbourly totally irregular neutrosophic graph but vertices with distinct neighborhood degrees (p;,4;,7)

not a neighbourly irregular neutrosophic graph. and »2,92.72) respectively. Let us assume that

(TA(xi)sIA(xi)aFA(xi)) = (TA(xj)ﬂ , Where
3.22 Proposition I, (xj ), F, (Xj ) = (k. k,,k3)

iLrite p be a Neutrosophic graph. Then G is highly k,,k,,k; areconstants and k,,k,,k; €[0,1]. There-
gular neutrosophic graph and neighbourly irregular

Neutrosophic graph iff the neighborhood degrees of all the  fore, degT [xi] = degT (xi) + TA (xi) =p + kl R
vertices of G are distinct. degj[xl'] _ degl(xi) () = g1 +ka,
degr(x;] = degr(x;) + Fa(x;) =11 + k3,
degr(x;] = degr(x;) + Ta(x;) = p2 + ki,
degi[x;] = degi(x;) + Ir(x;) = g2 + k2,
degr(x;] = degr(x;) + Fa(x;) = ry + k3.

Proof Let G be a neutrosophic graph with n-vertices
X,5X5,X5,...,%, . Suppose G is both highly irregular
and neighbourly irregular neutrosophic graph. We want to

show the neighborhood degrees of all vertices of are

distinct. Let deg(x,) =(p,,q,,7.), i = L,2,....n. We
Let the adi ¢ verti £ X X2.X3 x th want to show
et the adjacent vertices o are X2,X3,..., wi
i} o e n degT(xi # ]degT{xjl,degl[xi # ]degl[xj],degF(xi # ldegF[xj
nbhd degrees P2,42,72) , Suppose that on contrary,

(P3>45573)5-5(P,14,,57,) respectively. Since G is deg,[x,]=deg,[x.]= p, +k, = p, +k
— ’ Which
highly irregular so P2 F Ps---»¥F Pn =>p-p,=k—-k=0=p =p,

Gy Zqs Fses G,y » Ty 15 #y s 1,  AlsO

P F Dy FPses P, s 44 F4y, 43 %ot q,
n# 1, £V %%, because G is neighbourly

is a contradiction because P! * P2+ Similarly

legi[x;] = degl[x,-] =>q1—q2=ka—ky=0=q, = q>.

irregular. So Which is a contradiction since ¢, # g,. Consider

(plaqlarl);é(p27QZar2);é(p3>Q37r3)¢"">¢(pn7Qn5rn)‘
degrlx; = ldegp[x; = 1r1 +ks =r, +hks
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Which is a contradiction since 7 # r,. Therefore G
is neighbourly totally irregular neutrosophic graph.
3.24 Proposition
A neutrosophic graph G of G* , where G~ isa cycle
with 3 vertices is neighbourly irregular and highly

irregular iff the truth- membership, indeterminacy-
membership and falsity- membership values of vertices
between every pair of vertices are all distinct.

Proof Suppose that truth membership, indeterminacy and
falsity membership between every pair of vertices are all

distinct. Let x,,x;,x, €V and
TA(xi)iTA(x_j)iTA(xk):
IA(xi)¢IA(x_j)¢IA(xk)a

Fy(x,) ¢FA(xj) #= Fy (x;).
Which implies that

> Fi(x)= X FA(xj);t 2 Fy(xp),
xeN(x;) xeN(x;) XeN(xp)

2 L(x)# X I, (x)# X 1,(x)
xeN(x;) xeN(x;) xeN(x;)

2 Ty(x)# X T/\(xj);é > T(xp).
xeN(x;) xeN(x;) xeN(x;)

That is, degT(xi) * degT(xj) * degr(xk) .
Similarly we can show

deg,(x;) # deg,(x;) # deg,(xy),

degF(x i) * degF(x j ) * degF(x ) showing that
deg(x;) + deg(x;) # deg(xi). Hence is
neighbourly irregular and highly irregular neutrosophic
graph.

Conversely, suppose that is neighbourly irregular and
highly irregular. Let deg(x:) = (Pi,qi,7i),
i=123,....,n. Suppose that, truthfulness, falsity
and indeterminacy of two vertices are same. . Let

x1,X2 € V with Talx1) = Ta(x2),

InGer) = In(x2), Fa(x1) = Fa(x2) . Then
degT(xl) = degT(XZ) s deg](xl) = deg[(x2)a
deg(x1) = deg,(x2). Which implies

deg(x ) = deg(x2). Since G* isa cycle, so we have
a contradiction to the fact that G is neighbourly irregular
and highly irregular neutrosophic graph. Hence the truth-
membership, indeterminacy-membership and falsity-

membership values of vertices between every pair of
vertices are all distinct.

3.25 Proposition
Let G be a neutrosophic graph. If G is neighbourly

totally irregular neutrosophic graph and (T ,1,,F))

is a constant function, then G is a neighbourly irregular
neutrosophic graph.

Proof We suppose G is neighbourly totally irregular
neutrosophic graph. Then by definition, the closed
neighborhood degree of every two adjacent are distinct.

Let x, X, € V , where X, and Xj are adjacent
vertices with distinct degrees (p,,q,,7%;) and
(p,,q,,7,) respectively. Let us assume that
(Ty(x,), L, (x,), Fy(x,)) = (TA(xj)’
]A(xj)aFA(xj)) = (k. ky, ky)
where k,,k,,k; areconstantsand k,,k,,k; €[0,1]
and deg[x;]# deg[x;] . We wantto show
deg(x;) # deg(x,). Since deg[x,]# deglx;], so
deg,[x;]#deg,[x;], deg,[x;,]#deg,[x,],
deg,[x;]# deg,[x;] . Now
deg,[x;]#deg,[x,]= p, +k # p, +k

=>p —-p, %k, -k =0=p, #p,
Similarly

deg,[x;]#deg,[x,]1=¢q, —q, #k, —k, =0
= q, E= q.

deg,[x;]#deg,[x,]=>n +ky #r, +k;

= -rtk, —k, =07 %7, '
Hence the degrees of x,,x ;€ V' are distinct. This is

true for every pair of adjacent vertices in G . Therefore
G is neighbourly irregular neutrosophic graph.

Conclusion

Neutrosophic sets are the generalization of the classical
sets and of the fuzzy sets, and have many applications in
real world problems when the data is imprecise,
indeterminant or inconsistent. In this paper, we initiated the
idea of the irregular neutrosophic graphs, and discussed
different properties of such graphs. We have seen how
neighbourly irregular and highly irregular neutrosophic
graphs are equivalent. In future, we will extend our work to
other graph theory areas by using neutrosophic graphs.
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