
International J.Math. Combin. Vol.1(2021), 62-78

A Study on

Neighbourly Pseudo Irregular Neutrosophic Bipolar Fuzzy Graph

N.R.Santhi Maheswari and D.Subburaj

PG and Research Department of Mathematics, G.Venkataswamy Naidu College,

Manomaniam Sundarnar University, Kovilpatti-628 502, Tamil Nadu, India

E-mail: nrsmaths@yahoo.com, subburajphd2019@gmail.com, subburajdharmaraj@gmail.com

Abstract: In this paper, the concepts of neighbourly pseudo irregular neutrosophic bipolar

fuzzy graphs, neighbourly pseudo totally irregular neutrosophic bipolar fuzzy graphs are

introduced. Some basic theorems related to the stated graphs have also been presented.

Key Words: Neutrosophic bipolar fuzzy graphs, pseudo degree in neutrosophic bipolar

fuzzy graphs, total pseudo degree in neutrosophic bipolar fuzzy graphs, neighbourly pseudo

irregular neutrosophic bipolar fuzzy graphs, neighbourly pseudo totally irregular neutrosoph-

ic bipolar fuzzy graphs.

AMS(2010): 05C12, 03E72, 05C72.

§1. Introduction

F.Smarandache [4] introduced notion of neutrosophic set which is useful for dealing real life

problems having imprecise, indeterminacy and inconsistent data. They are generalization of

the theory of fuzzy sets, intuitionistics fuzzy set, interval valued fuzzy set and interval valued

intuitionistic fuzzy sets. N. Shah and Hussain[2, 6] introduced the notion of soft neutrosophic

graphs. N. Shah introduces the notion of neutrosophic graphs and different operations like

union, intersection and complement in his work. A neutrosophic set is characterized by a truth

membership degree (t), an indeterminacy membership degree(i), falsity membership degree(f)

independently, which are with in the real standard or non standard unit interval ]−0, 1+[. See

[4] for details.

Divya and Dr. J. Malarvizhi[7] introduced the notion of neutrosophic fuzzy graph and

few fundamental operation on neutrosophic fuzzy graph. Zhang initiated the concept of bipolar

fuzzy sets as a generalization of fuzzy sets in 1994. Bipolar fuzzy sets whose range of membership

degree is [-1,1]. In bipolar fuzzy sets, membership degree of an element means that the element

is irrelevant to the corresponding property, the membership degree within (0, 1] of an element

indicates that the element somewhat satisfies the property, and the membership degree within

[-1,0) of an element indicates the element somewhat satisfies the implicit counter property.

1Received November 2, 2020, Accepted March 8, 2021.



A Study on Neighbourly Pseudo Irregular Neutrosophic Bipolar Fuzzy Graph 63

It is noted that positive information represents what is granted to be possible, while negative

information represents what is considered to be impossible [9]. M.Akram and Wieslaw A.Dudek

introduced regular and totally regular bipolar fuzzy graphs. Also, they introduced the notion

of bipolar fuzzy line graphs and presents some of their properties [9].

In 2011, Akram introduced the concept of bipolar fuzzy graphs and defined different op-

erations on it. Bipolar fuzzy graph theory is now growing and expanding its applications. The

theoretical developments in this area is discussed. In 2012,Sovan Samanta and Madhumangal

Pal introduced the concept of irregular bipolar fuzzy graph and defined different operations

on it. N.R.Santhi Maheswari and C.Sekar introduced Pseudo regular bipolar fuzzy graph and

pseudo irregular bipolar fuzzy graph and discussed its properties [16].

N.R.Santhi Maheswari and V.Jeyapratha introduced Neighbourly Pseudo irregular fuzzy

graph and discussed its properties [15]. N.R.Santhi Maheswari and C.Sekar introduced Neigh-

bourly pseudo and Strongly Pseudo irregular bipolar fuzzy graph and discussed its properties

[14]. These idea motivates us to introduce Neighbourly pseudo irregular neutrosophic bipolar

fuzzy graphs.

§2. Preliminaries

We present some known definition and results for ready references to go through the work

presented in the paper.

Definition 2.1([4]) Let X be a space of points with generic elements in X denoted by x. A

neutrosophic set A (NSA) is an object having the form

A = < x : TA(x), IA(x), FA(x) >, x ∈ X,

where the functions T, I, F →]0−, 1+[ define respectively a truth membership function, an inde-

terminacy membership function and a falsity membership function of the element x ∈ X to the

set A with the condition

0− ≤ TA(x) + IA(x) + FA(x) ≤ 3+.

The functions TA(x), IA(x), FA(x) are real standard or non standard subsets of ]0−, 1+[.

Definition 2.2([5]) Let V be a non empty finite set and σ : V → [0, 1]. Again, let µ : V ×V →
[0, 1] such that µ(x, y) ≤ σ(x) ∧ σ(y) for all (x, y) ∈ V × V . Then the pair G : (σ, µ) is called a

fuzzy graph over the set V. Here σ and µ are respectively called fuzzy vertex set and fuzzy edge

set of the fuzzy graph G : (σ, µ).

Definition 2.3([7]) Let X be a space of points with generic elements in X denoted by x. A

neutrosophic fuzzy set A(NFSA) is characterized by truth membership function TA(x) , an

indeterminacy membership fuctions IA(x) and a falsity membership fuction FA(x) . For each

point x ∈ X, TA(x), IA(x), FA(x) ∈ [0, 1]. A NFS A can be written as

A = < x : TA(x), IA(x), FA(x) >, x ∈ X.
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Definition 2.4([7]) Let A = (TA(x), IA(x), FA(x)) and B = (TA(x), IA(x), FA(x)) be neu-

trosophic fuzzy sets on a set X. If A = (TA(x), IA(x), FA(x)) is a neutrosophic fuzzy rela-

tion on a set X, then A = (TA(x), IA(x), FA(x)) is called a neutrosophic fuzzy relation on

B = (TA(x), IA(x), FA(x)) if

TB(x, y) ≤ TA(x).TA(y), IB(x, y) ≤ IA(x).IA(y) and FB(x, y) ≤ FA(x).FA(y)

for all x, y ∈ X, Where the notation “.” means the ordinary multiplication.

Definition 2.5([7]) A neutrosophic fuzzy graph (NF graph) with underlying set V is defined to

be a pair NG = (A,B) , where

(i) The functions (TA, IA, FA) : V → [0, 1] denote the degree of truth membership,degree of

indeterminacy membership and the degree of falsity membership of the element vi ∈ V respec-

tively and 0 ≤ TA(vi) + IA(vi) + FA(vi) ≤ 3;

(ii) E ⊆ V × V where the functions (TB , IB , FB) : V × V → [0, 1] are defined by

TB(vi, vj).TA(vi) ≤ TA(vj), IB(vi, vj).IA(vi) ≤ IA(vj)

and

FB(vi, vj).FA(vi) ≤ FA(vj)

for all vi, vj ∈ V , where the notation “.” means ordinary multiplication denotes the degrees

of truth membership, indeterminacy membership and falsity membership of the edge vi, vj ∈ E
respectively, where

0 ≤ TB(vi, vj) + IB(vi, vj) + FB(vi, vj) ≤ 3

for all vi, vj ∈ E (j = 1, 2, · · · , n).

Definition 2.6([17]) A bipolar neutrosophic set A in X is defined as an object of the form

A =
{
< x, T+

A (x), I+A (x), F+
A (x), T−A (x), I−A (x), F−A (x) >: x ∈ X

}
,

where (T+
A , I

+
A , F

+
A ) : X → [0, 1] and (T−A , I

−
A , F

−
A ) : X → [−1, 0]. The positive membership

degree T+
A (x), I+A (x), F+

A (x) denotes the truth membership, indeterminate membership and false

membership of an element ∈ X corresponding to a bipolar neutrosophic set A and the negative

membership degree T−A (x), I−A (x), F−A (x) denotes the truth membership, indeterminate member-

ship and false membership of an element ∈ X to some implicit counter-property corresponding

to a bipolar neutrosophic set A.

Definition 2.7 A bipolar neutrosophic set B in V is defined as an object of the form

B =
{
< v, T+

B (v), I+B (v), F+
B (v), T−B (v), I−B (v), F−B (v) >: v ∈ V

}
,

where (T+
B , I

+
B , F

+
B ) : V → [0, 1] and (T−B , I

−
B , F

−
B ) : V → [−1, 0]. The positive membership
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degree T+
B (v), I+B (v), F+

B (v) denotes the truth membership, indeterminate membership and false

membership of an element ∈ V corresponding to a bipolar neutrosophic set A and the negative

membership degree T−B (v), I−B (v), F−B (v) denotes the truth membership, indeterminate member-

ship and false membership of an element ∈ V to some implicit counter-property corresponding

to a bipolar neutrosophic set B.

Definition 2.8 A bipolar fuzzy graph with an underlying set V is defined to be a pair (A,B),

where A = (m+
1 ,m

−
1 ) is a bipolar fuzzy set on V and B = (m+

2 ,m
−
2 ) is a bipolar fuzzy set on E

such that

m+
2 (x, y) ≤ min

{
m+

1 (x),m+
1 (y)

}
and m+

2 (x, y) ≥ max
{
m−1 (x),m−1 (y)

}
for all (x, y) in E. Here, A is called bipolar fuzzy vertex set on V and B is called bipolar fuzzy

edge set on E.

Definition 2.9 Let G = (A,B) be a bipolar fuzzy graph on G∗ = (V,E). The positive degree

and the negative degree of a vertex u in G is defined respectively as

d+(u) =
∑

m+
2 (u, v)

and

d−(u) =
∑

m−2 (u, v)

for uv in E, and the degree of a vertex u is defined as

d(u) = (d+(u), d−(u)).

Definition 2.10 Let G = (A,B) be a bipolar fuzzy graph on G∗ = (V,E). The positive total

degree and the negative total degree of a vertex u in G is defined respectively as

td+(u) =
∑

m+
2 (u, v) +m+

1 (u)

and

td−(u) =
∑

m−2 (u, v) +m−1 (u)

for uv in E.

§3. Neutrosophic Bipolar Fuzzy Graph

Definition 3.1 A neutrosophic fuzzy graph (NF graph) with underlying set V is defined to be

a pair NG = (A,B) , where,

(i) The functions (T+
A , I

+
A , F

+
A ) : V → [0, 1] denote the degree of truth membership,degree

of indeterminacy membership and the degree of falsity membership of the element vi ∈ V re-
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spectively and

0 ≤ T+
A (vi) + I+A (vi) + F+

A (vi) ≤ 3;

(ii) E ⊆ V × V where the functions (T+
B , I

+
B , F

+
B ) : V × V → [0, 1] are defined by

T+
B (vi, vj).T

+
A (vi) ≤ T+

A (vj), I
+
B (vi, vj).I

+
A (vi) ≤ I+A (vj)

and

F+
B (vi, vj).F

+
A (vi) ≤ F+

A (vj)

for all vi, vj ∈ V , where, the notation “.” means ordinary multiplication denotes the degrees

of truth membership, indeterminacy membership and falsity membership of the edge vi, vj ∈ E
respectively, where

0 ≤ T+
B (vi, vj) + I+B (vi, vj) + F+

B (vi, vj) ≤ 3

for all vi, vj ∈ E (j = 1, 2, · · · , n).

Definition 3.2 A neutrosophic fuzzy graph (NF graph) with underlying set V is defined to be

a pair NG = (A,B) , where,

(i) The functions (T−A , I
−
A , F

−
A ) : V → [−1, 0] denote the degree of truth membership,degree

of indeterminacy membership and the degree of falsity membership of the element vi ∈ V re-

spectively and

0 ≥ T−A (vi) + I−A (vi) + F−A (vi) ≥ −3;

(ii) E ⊆ V × V where the functions (T−B , I
−
B , F

−
B ) : V × V → [−1, 0] are defined by

T−B (vi, vj).T
−
A (vi) ≥ T−A (vj), I

−
B (vi, vj).I

−
A (vi) ≥ I−A (vj)

and

F−B (vi, vj).F
−
A (vi) ≥ F−A (vj)

for all vi, vj ∈ V , where “.” means ordinary multiplication denotes the degrees of truth mem-

bership, indeterminacy membership and falsity membership of the edge vi, vj ∈ E respectively,

where

0 ≥ T−B (vi, vj) + I−B (vi, vj) + F−B (vi, vj) ≥ −3

for all vi, vj ∈ E (j = 1, 2, · · · , n).

Definition 3.3 Let BNG = (A,B), where A = (m+
1 ,m

−
1 ) and A = (m+

2 ,m
−
2 ) be a neutrosophic

bipolar fuzzy graph. The neighborhood positive degree of a vertex x in BNG defined by

deg(x)+ = (degT (x)+, degI(x)+, degF (x)+),

where,

degT (x)+ =
∑
xy∈E

TB(xy)+, degI(x)+ =
∑
xy∈E

IB(xy)+, degF (x)+ =
∑
xy∈E

FB(xy)+.
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The neighborhood negative degree of a vertex x in BNG defined by

deg(x)− = (degT (x)−, degI(x)−, degF (x)−),

where

degT (x)− =
∑
xy∈E

TB(xy)−, degI(x)− =
∑
xy∈E

IB(xy)−, degF (x)− =
∑
xy∈E

FB(xy)−.

Therefore, the degree of a vertex x in BNG is (deg(x)+, deg(x)−).

Example 3.4 Let BNG be the neutrosophic bipolar fuzzy graph shown in Figure 1.

u

uu v2(0.16,0.17,0.18, -0.16,-0.17,-0.18)

v1(0.11,0.21,0.31, -0.11,-0.21,-0.31)

(0.5,0.6,0.7, -0.5,-0.6,-0.7)v3

(0.00,0.01,0.02, -0.00,-0.01,-0.02)(0.04,0.05,0.06, -0.04,-0.05,-0.06)

(0.01,0.02,0.03, -0.01,-0.02,-0.03)

Figure 1

Then,

d(v1)+ = (0.04, 0.06, 0.08), d(v1)− = (−0.04,−0.06,−0.08),

d(v2)+ = (0.01, 0.03, 0.05), d(v2)− = (−0.01,−0.03,−0.05),

d(v3)+ = (0.05, 0.07, 0.09), d(v3)− = (−0.05,−0.07,−0.09).

Definition 3.5 Let BNG = (A,B), where A = (m+
1 ,m

−
1 ) and B = (m+

2 ,m
−
2 ) be a neutrosophic

bipolar fuzzy graph. The closed positive neighborhood degree of a vertex x in BNG defined by

deg[x]+ = (degT [x]+, degI [x]+, degF [x]+)

where,

degT (x)+ =
∑
xy∈E

TB(xy)+ + TA(x)+,

degI(x)+ =
∑
xy∈E

IB(xy)+ + IA(x)+,

degF (x)+ =
∑
xy∈E

FB(xy)+ + FA(x)+.
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The closed negative neighborhood degree of a vertex BNG defined by

deg[x]− = (degT [x]−, degI [x]−, degF [x]−)

where,

degT (x)− =
∑
xy∈E

TB(xy)− + TA(x)−,

degI(x)− =
∑
xy∈E

IB(xy)− + IA(x)−,

degF (x)− =
∑
xy∈E

FB(xy)− + FA(x)−.

Therefore, the closed degree of a vertex x in BNG is (deg[x]+, deg[x]−).

Example 3.6 Let BNG be a neutrosophic bipolar fuzzy graph shown in Figure 1. We calculate

closed degree of a vertices in the above neutrosophic bipolar fuzzy graphs as follows:

d[v1]+ = (0.15, 0.27, 0.39), d[v1]− = (−0.15,−0.27,−0.39),

d[v2]+ = (0.17, 0.20, 0.23), d[v2]− = (−0.17,−0.20,−0.23),

d[v3]+ = (0.55, 0.67, 0.79), d[v3]− = (−0.55,−0.67,−0.79).

§4. Pseudo Degree and Total Pseudo Degree in Neutrosophic Bipolar Fuzzy Graph

Definition 4.1 Let BNG be a neutrosophic bipolar fuzzy graph on G∗(V,E). The 2-degree of a

vertex v in BNG is defined as the sum of the degrees of the vertices adjacent to v and is denoted

by

tdBNG
(v) = (td+BNG

(v), td−BNG
(v)).

That is, the positive 2-degree of v is

td+BNG
(v) =

∑
d+BNG

(u),

where d+BNG
(u) is the positive degree of the vertex u which is adjacent with the vertex v and the

negative 2-degree of v is

td−BNG
(v) =

∑
d−BNG

(u),

where d−BNG
(u) is the negative degree of the vertex u which is adjacent with the vertex v.

Definition 4.2 Let BNG be a neutrosophic bipolar fuzzy graph on G∗(V,E). A positive pseudo

(average) degree of a vertex v in BNG is denoted by pd+BNG
(v) and is defined by

pd+BNG
(v) =

td+BNG
(v)

d∗BNG
(v)

,
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where d∗BNG
(v) is the number of edges incident at v. The negative pseudo (average) degree of a

vertex v in BNG is denoted by pd−BNG
(v) and is defined by

pd−BNG
(v) =

td−BNG
(v)

d∗BNG
(v)

,

where d∗BNG
(v) is the number of edges incident at v.

The pseudo degree of a vertex v in neutrosophic bipolar fuzzy graph BNG is defined as

pdBNG
(v) = (pd+BNG

(v), pd−BNG
(v)).

Example 4.3 Let BNG be the neutrosophic bipolar fuzzy graph shown in Figure 2.

uv1(0.05,0.05,0.05, -0.05,-0.05,-0.05)

u
u u

u v2(0.05,0.05,0.05, -0.05,-0.05,-0.05)

v3(0.07,0.07,0.07, -0.07,-0.07,-0.07)
(0.03,0.03,0.03, -0.03,-0.03,-0.03)v4

(0.04,0.04,0.04, -0.04,-0.04,-0.04)v5

(0.05,0.05,0.05, -0.05,-0.05,-0.05)

(0.03,0.03,0.03, -0.03,-0.03,-0.03)

(0.02,0.02,0.02, -0.02,-0.02,-0.02)

(0.06,0.06,0.06, -0.06,-0.06,-0.06)

(0.01,0.01,0.01, -0.01,-0.01,-0.01)

Figure 2

We calculate pseudo degree of vertex of the neutrosophic bipolar fuzzy graph in Figure 2

as follows:

d(v1)+ = (0.11, 0.11, 0.11), d(v1)− = (−0.11,−0.11,−0.11),

d(v2)+ = (0.06, 0.06, 0.06), d(v2)− = (−0.06,−0.06,−0.06),

d(v3)+ = (0.04, 0.04, 0.04), d(v3)− = (−0.04,−0.04,−0.04),

d(v4)+ = (0.05, 0.05, 0.05), d(v4)− = (−0.05,−0.05,−0.05),

d(v5)+ = (0.08, 0.08, 0.08), d(v5)− = (−0.08,−0.08,−0.08),

pdBNG
(v1)+ =

td+BNG
(v1)

d∗BNG
(v1)

= (−0.07,−0.07,−0.07),

pdBNG
(v1)− =

td−BNG
(v1)

d∗BNG
(v1)

= (−0.07,−0.07,−0.07),

pdBNG
(v2)+ = (0.075, 0.075, 0.075),

pdBNG
(v2)− = (−0.075,−0.075,−0.075),

pdBNG
(v3)+ = (0.055, 0.055, 0.055),

pdBNG
(v3)− = (−0.055,−0.055,−0.055),
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pdBNG
(v4)+ = (0.06, 0.06, 0.06),

pdBNG
(v4)− = (−0.06,−0.06,−0.06),

pdBNG
(v5)+ = (0.08, 0.08, 0.08),

pdBNG
(v5)− = (−0.08,−0.08,−0.08).

Definition 4.4 Let BNG be a neutrosophic bipolar fuzzy graph on G∗(V,E). A positive total

pseudo degree of a vertex v in BNG is denoted by tpd+BNG
(v) and is defined by

tpd+BNG
(v) = pd+BNG

(v) + (TA, IA, FA)+(v).

The negative total pseudo degree of a vertex v in BNG is denoted by tpd−BNG
(v) and is

defined by

tpd−BNG
(v) = pd−BNG

(v) + (TA, IA, FA)−(v).

The total pseudo degree of a vertex v in BNG is denoted by

tpdBNG
(v) = (tpd+BNG

(v), tpd−BNG
(v))

for all v ∈ V .

Example 4.5 Let BNG be the a neutrosophic bipolar fuzzy graph in Figure 2. We calculate

the total pseudo degree of vertex of this neutrosophic bipolar fuzzy graphs as follows:

tpdBNG
(v1)+ = pd+BNG

(v1) + (TA, IA, FA)+(v1) = (0.12, 0.12, 0.12),

tpdBNG
(v1)− = pd−BNG

(v1) + (TA, IA, FA)−(v1) = (−0.12,−0.12,−0.12),

tpdBNG
(v2)+ = (0.125, 0.125, 0.125),

tpdBNG
(v2)− = (−0.125,−0.125,−0.125),

tpdBNG
(v3)+ = (0.125, 0.125, 0.125),

tpdBNG
(v3)− = (−0.125,−0.125,−0.125),

tpdBNG
(v4)+ = (0.09, 0.09, 0.09),

tpdBNG
(v4)− = (−0.09,−0.09,−0.09),

tpdBNG
(v5)+ = (00.12, 0.12, 0.12),

tpdBNG
(v5)− = (−0.12,−0.12,−0.12).

§5. Neighbourly Pseudo and Pseudo Totally Irregular Neutrosophic Bipolar

Fuzzy Graphs

Definition 5.1 Let BNG = (A,B) be a neutrosophic bipolar fuzzy graph. Then BNG is said

to be neighbourly pseudo irregular neutrosophic bipolar fuzzy graph if every pair of adjacent

vertices have distinct pseudo degree.
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Definition 5.2 Let BNG = (A,B) be a neutrosophic bipolar fuzzy graph. Then BNG is said to

be neighbourly pseudo totally irregular neutrosophic bipolar fuzzy graph if every pair of adjacent

vertices have distinct total pseudo degree.

Remark 5.3 A graph which is both neighbourly pseudo irregular neutrosophic bipolar fuzzy

graph and neighbourly pseudo totally irregular neutrosophic bipolar fuzzy graph.

Example 5.4 Let BNG be the neutrosophic bipolar fuzzy graph shown in Figure 3.

u

u

v1(0.11,0.21,0.31, -0.11,-0.21,-0.31)

v2(0.14,0.24,0.34, -0.14,-0.24,-0.34)

(0.00,0.01,0.02, -0.00,-0.01,-0.02)

(0.01,0.02,0.03, -0.01,-0.02,-0.03)

(0.04,0.05,0.06, -0.04,-0.05,-0.06)

u(0.1,0.2,0.3, -0.1,-0.2,-0.3)v3

Figure 3

Then,

d(v1)+ = (0.04, 0.06, 0.08), d(v1)− = (−0.04,−0.06,−0.08),

d(v2)+ = (0.01, 0.03, 0.05), d(v2)− = (−0.01,−0.03,−0.05),

d(v3)+ = (0.05, 0.07, 0.09), d(v3)− = (−0.05,−0.07,−0.09)

and

pdBNG
(v1)+ = (0.03, 0.05, 0.07),

pdBNG
(v1)− = (−00.03,−0.05,−0.07),

pdBNG
(v2)+ = (0.045, 0.065, 0.085),

pdBNG
(v2)− = (−0.045,−0.065,−0.085),

pdBNG
(v3)+ = (0.025, 0.045, 0.065),

pdBNG
(v3)− = (−0.025,−0.045,−0.065),

tpdBNG
(v1)+ = (0.14, 0.26, 0.38),

tpdBNG
(v1)− = (−0.14,−0.26,−0.38),

tpdBNG
(v2)+ = (0.185, 0.305, 0.435),

tpdBNG
(v2)− = (−0.185,−0.305,−0.435),

tpdBNG
(v3)+ = (0.135, 0.245, 0.365),

tpdBNG
(v3)− = (−0.135,−0.245,−0.365).

Here every pair of adjacent vertices have distinct pseudo degree and every pair of adjacent
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vertices have distinct total pseudo degree. Hence the graph given in Figure 3, is a neighbourly

pseudo irregular neutrospphic bipolar fuzzy graph and neighbourly pseudo totally irregular

neutrosophic bipolar fuzzy graph.

Remark 5.5 Every neighbourly pseudo irregular neutrosophic bipolar fuzzy graph need not

be a neighbourly pseudo totally irregular neutrosophic bipolar fuzzy graph.

Example 5.6 Let BNG be the neutrosophic bipolar fuzzy graph shown in Figure 4.

u u
u u

v2(0.6,0.7,0.8, -0.6,-0.7,-0.8)

v3(0.5,0.6,0.7, -0.5,-0.6,-0.7)

(0.4,0.5,0.6, -0.4,-0.5,-0.6)v1

u
v4(0.615,0.735,0.835, -0.615,-0.735,-0.835)

(0.6,0.7,0.8, -0.6,-0.7,-0.8)v5

(0.01,0.02,0.03, -0.01,-0.02,-0.03)

(0.00,0.01,0.02, -0.00,-0.01,-0.02)

(0.04,0.05,0.06, -0.04,-0.05,-0.06)

(0.01,0.02,0.03, -0.01,-0.02,-0.03)

(0.00,0.01,0.02, -0.00,-0.01,-0.02)

Figure 4

Then,

d(v1)+ = (0.04, 0.06, 0.08), d(v1)− = (−0.04,−0.06,−0.08),

d(v2)+ = (0.05, 0.07, 0.09), d(v2)− = (−0.05,−0.07,−0.09),

d(v3)+ = (0.01, 0.03, 0.05), d(v3)− = (−0.01,−0.03,−0.05),

d(v4)+ = (0.01, 0.03, 0.05), d(v4)− = (−0.01,−0.03,−0.05),

d(v5)+ = (0.01, 0.03, 0.05), d(v5)− = (−0.01,−0.03,−0.05)

and

pdBNG
(v1)+ = (0.03, 0.05, 0.07),

pdBNG
(v1)− = (−0.03,−0.05,−0.07),

pdBNG
(v2)+ = (0.025, 0.065, 0.085),

pdBNG
(v2)− = (−0.025,−0.065,−0.085),

pdBNG
(v3)+ = (0.03, 0.05, 0.07),

pdBNG
(v3)− = (−0.03,−0.05,−0.07),

pdBNG
(v4)+ = (0.01, 0.03, 0.05),

pdBNG
(v4)− = (−0.01,−0.03,−0.05),

pdBNG
(v5)+ = (0.025, 0.065, 0.085),

pdBNG
(v5)− = (−0.025,−0.065,−0.085),
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tpdBNG
(v1)+ = (0.43, 0.55, 0.67),

tpdBNG
(v1)− = (−0.43,−0.55,−0.67),

tpdBNG
(v2)+ = (0.625, 0.765, 0.885),

tpdBNG
(v2)− = (−0.625,−0.765,−0.885),

tpdBNG
(v3)+ = (0.53, 0.65, 0.77),

tpdBNG
(v3)− = (−0.53,−0.65,−0.77),

tpdBNG
(v4)+ = (0.625, 0.765, 0.885),

tpdBNG
(v4)− = (−0.625,−0.765,−0.885),

tpdBNG
(v5)+ = (0.625, 0.765, 0.885),

tpdBNG
(v5)− = (−0.625,−0.765,−0.885).

Here every pair of adjacent vertices have distinct pseudo degree. But the pair of adjacent vertices

v4 and v5 have same total pseudo degree. Hence the graph is neighbourly pseudo irregular

neutrosophic bipolar fuzzy graph. But not neighbourly pseudo totally irregular neutrosophic

bipolar fuzzy graph.

Remark 5.7 Every neighbourly pseudo totally irregular neutrosophic bipolar fuzzy graph need

not be a neighbourly pseudo irregular neutrosophic bipolar fuzzy graph.

Example 5.8 Let BNG be the neutrosophic bipolar fuzzy graph shown in Figure 5.

t t v2(0.3,0.4,0.5, -0.3,-0.4,-0.5)

v3(0.4,0.5,0.6, -0.4,-0.5,-0.6)
(0.3,0.4,0.5, -0.3,-0.4,-0.5)v4

t t

(0.4,0.5,0.6, -0.4,-0.5,-0.6)v1

(0.01,0.05,0.10, -0.01,-0.05,-0.10)

(0.01,0.05,0.10, -0.01,-0.05,-0.10)

(0.01,0.05,0.10, -0.01,-0.05,-0.10) (0.01,0.05,0.10, -0.01,-0.05,-0.10)

Figure 5

d(v1)+ = (0.02, 0.10, 0.20), d(v1)− = (−0.02,−0.10,−0.20),

d(v2)+ = (0.02, 0.10, 0.20), d(v2)− = (−0.02,−0.10,−0.20),

d(v3)+ = (0.02, 0.10, 0.20), d(v3)− = (−0.02,−0.10,−0.20),

d(v4)+ = (0.02, 0.10, 0.20), d(v4)− = (−0.02,−0.10,−0.20)
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and

pdBNG
(v1)+ = (0.02, 0.10, 0.20),

pdBNG
(v1)− = (−0.02,−0.10,−0.20),

pdBNG
(v2)+ = (0.02, 0.10, 0.20),

pdBNG
(v2)− = (−0.02,−0.10,−0.20),

pdBNG
(v3)+ = (0.02, 0.10, 0.20),

pdBNG
(v3)− = (−0.02,−0.10,−0.20),

pdBNG
(v4)+ = (0.02, 0.10, 0.20),

pdBNG
(v4)− = (−0.02,−0.10,−0.20),

tpdBNG
(v1)+ = (0.42, 0.60, 0.80),

tpdBNG
(v1)− = (−0.42,−0.60,−0.80),

tpdBNG
(v2)+ = (0.32, 0.50, 0.70),

tpdBNG
(v2)− = (−0.32,−0.50,−0.70),

tpdBNG
(v3)+ = (0.42, 0.60, 0.80),

tpdBNG
(v3)− = (−0.42,−0.60,−0.80),

tpdBNG
(v4)+ = (0.32, 0.50, 0.70),

tpdBNG
(v4)− = (−0.32,−0.50,−0.70).

Here every pair of adjacent vertices have same pseudo degree. But every pair of adjacent

vertices have distinct total pseudo degree. Hence the graph is neighbourly pseudo totally

irregular neutrosophic bipolar fuzzy graph. But not neighbourly pseudo irregular neutrosophic

bipolar fuzzy graph.

Theorem 5.9 Let BNG be a neutrosophic bipolar fuzzy graph and let

(TA, IA, FA)(u) = ((TA, IA, FA)+)(u), (TA, IA, FA)−)(u))

for all u ∈ V be a constant function, then the following are equivalent:

(1) BNG is a neighbourly pseudo irregular neutrosophic bipolar fuzzy graph;

(2) BNG is a neighbourly pseudo totally irregular neutrosophic bipolar fuzzy graph.

Proof Assume that

(TA, IA, FA)(u) = ((TA, IA, FA)+(u), (TA, IA, FA)−(u)) = ((c+T , c
+
I , c

+
F ), (c−T , c

−
I , c
−
F ))

for all u ∈ V is a constant function. Suppose BNG is neighbourly pseudo irregular neutrosophic

bipolar fuzzy graph. Then, every pair of adjacent vertices having distinct pseudo degree.

Let vi and vj be two adjacent vertices having distinct pseudo degree (xi, yi, zi) and (xj , yj , zj)
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respectively. Then (xi, yi, zi) 6= (xj , yj , zj)i.e,

pdBNG
(vi) = (pdBNG

(vi)
+, pdBNG

(vi)
−), pdBNG

(vj) = (pdBNG
(vj)

+, pdBNG
(vj)

−) and

pdBNG
(vi)

+ 6= pdBNG
(vj)

+

⇒ (xi, yi, zi)
+ 6= (xj , yj , zj)

+

⇒ (xi, yi, zi)
+ + (c+T , c

+
I , c

+
F ) 6= (xj , yj , zj)

+ + (c+T , c
+
I , c

+
F )

⇒ (xi, yi, zi)
+ + (TA, IA, FA)+(vi) 6= (xj , yj , zj)

+ + (TA, IA, FA)+(vj)

⇒ tpdBNG
(vi)

+ 6= tpdBNG
(vj)

+.

Similarly, we prove that

pdBNG
(vi)

− 6= pdBNG
(vj)

−

⇒ tpdBNG
(vi)

− 6= tpdBNG
(vj)

−.

In general

pdBNG
(vi) 6= pdBNG

(vj)⇒ tpdBNG
(vi) 6= tpdBNG

(vj).

Therefore, every pair of adjacent vertices having distinct total pseudo degree, i.e, (1) ⇒ (2) is

proved.

Now, suppose BNG is neighbourly pseudo totally irregular neutrosophic bipolar fuzzy

graph. Then every pair of adjacent vertices have distinct total pseudo degree. Let vi and

vj be two adjacent vertices having distinct total pseudo degree (txi, tyi, tzi) and (txj , tyj , tzj)

respectively. Then

(txi, tyi, tzi) 6= (txj , tyj , tzj),

i.e,

tpdBNG
(vi) = (tpdBNG

(vi)
+, tpdBNG

(vi)
−), tpdBNG

(vi)
+ 6= tpdBNG

(vj)
+ and

tpdBNG
(vj) = (tpdBNG

(vj)
+, tpdBNG

(vj)
−)

⇒ (txi, tyi, tzi)
+ 6= (txj , tyj , tzj)

+

⇒ (xi, yi, zi)
+ + (TA, IA, FA)+(vi) 6= (xj , yj , zj)

+ + (TA, IA, FA)+(vj)

⇒ (xi, yi, zi)
+ + (c+T , c

+
I , c

+
F ) 6= (xj , yj , zj)

+ + (c+T , c
+
I , c

+
F )

⇒ (xi, yi, zi)
+ 6= (xj , yj , zj)

+

⇒ pdBNG
(vi)

+ 6= pdBNG
(vj)

+.

Similarly, we prove that

tpdBNG
(vi)

− 6= tpdBNG
(vj)

− ⇒ pdBNG
(vi)

− 6= pdBNG
(vj)

−.

In general

tpdBNG
(vi) 6= tpdBNG

(vj)⇒ pdBNG
(vi) 6= pdBNG

(vj).

Therefore, every pair of adjacent vertices having distinct pseudo degree and (2)⇒ (1) is proved.
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Hence (1) and (2) are equivalent. �

Remark 5.10 The converse of Theorem 5.9 needs not be true.

Example 5.11 Let BNG be the neutrosophic bipolar fuzzy graph shown in Figure 6.

u u
u u

v2(0.6,0.7,0.8, -0.6,-0.7,-0.8)

v3(0.5,0.6,0.7, -0.5,-0.6,-0.7)

(0.4,0.5,0.6, -0.4,-0.5,-0.6)v1

u
(0.6,0.7,0.8, -0.6,-0.7,-0.8)v5

(0.01,0.02,0.03, -0.01,-0.02,-0.03)

(0.00,0.01,0.02, -0.00,-0.01,-0.02)

(0.04,0.05,0.06, -0.04,-0.05,-0.06)

(0.01,0.02,0.03, -0.01,-0.02,-0.03)

(0.00,0.01,0.02, -0.00,-0.01,-0.02)

v4(0.4,0.5,0.6, -0.4,-0.5,-0.6)

Figure 6

Then,

d(v1)+ = (0.04, 0.06, 0.08), d(v1)− = (−0.04,−0.06,−0.08),

d(v2)+ = (0.05, 0.07, 0.09), d(v2)− = (−0.05,−0.07,−0.09),

d(v3)+ = (0.01, 0.03, 0.05), d(v3)− = (−0.01,−0.03,−0.05),

d(v4)+ = (0.01, 0.03, 0.05), d(v4)− = (−0.01,−0.03,−0.05),

d(v5)+ = (0.01, 0.03, 0.05), d(v5)− = (−0.01,−0.03,−0.05)

and

pdBNG
(v1)+ = (0.03, 0.05, 0.07),

pdBNG
(v1)− = (−0.03,−0.05,−0.07),

pdBNG
(v2)+ = (0.025, 0.065, 0.085),

pdBNG
(v2)− = (−0.025,−0.065,−0.085),

pdBNG
(v3)+ = (0.03, 0.05, 0.07),

pdBNG
(v3)− = (−0.03,−0.05,−0.07),

pdBNG
(v4)+ = (0.01, 0.03, 0.05),

pdBNG
(v4)− = (−0.01,−0.03,−0.05),

pdBNG
(v5)+ = (0.025, 0.065, 0.085),

pdBNG
(v5)− = (−0.025,−0.065,−0.085),
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tpdBNG
(v1)+ = (0.43, 0.55, 0.67),

tpdBNG
(v1)− = (−0.43,−0.55,−0.67),

tpdBNG
(v2)+ = (0.625, 0.765, 0.885),

tpdBNG
(v2)− = (−0.625,−0.765,−0.885),

tpdBNG
(v3)+ = (0.53, 0.65, 0.77),

tpdBNG
(v3)− = (−0.53,−0.65,−0.77),

tpdBNG
(v4)+ = (0.41, 0.53, 0.65),

tpdBNG
(v4)− = (−0.41,−0.53,−0.65),

tpdBNG
(v5)+ = (0.625, 0.765, 0.885),

tpdBNG
(v5)− = (−0.625,−0.765,−0.885).

Here the graph is both neighbourly pseudo irregular neutrosophic bipolar fuzzy graph and

neighbourly pseudo totally irregular neutrosophic bipolar fuzzy graph. But here

(TA, IA, FA)(u) = ((TA, IA, FA)+(u), (TA, IA, FA)−(u))

for all u in V is not constant.
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