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Abstract. In this research paper, we propose the graph of the bipolar
single-valued neutrosophic set (BSVNS) model. This graph generalized the
graphs of single-valued neutrosophic set models. Several results have been
proved on complete and isolated graphs for the BSVNS model. Moreover, an
essential and satisfactory condition for the graphs of the BSVNS model to
become an isolated graph of the BSVNS model has been demonstrated.
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1 Introduction

Smarandache [1] proposed the concept of neutrosophic sets (in short NSs) as a means
of expressing the inconsistencies and indeterminacies that exist in most real-life
problems. The proposed concept generalized fuzzy sets and intuitionistic fuzzy sets
theory [2, 3]. The notion of NS is described with three functions: truth, an indeter-
minacy and a falsity, where the functions are totally independent; the three functions
are inside the unit interval]−0, 1+[. To practice NSs in real-life situations efficiently, a
new version of NSs. A new version of NSs named single-valued neutrosophic sets (in
short SVNSs) was defined by Smarandache in [1]. Subsequently, Wang et al. [4]
defined the various operations and operators for the SVNS model. In [5], Deli et al.
introduced the notion of bipolar neutrosophic sets, which combine the bipolar fuzzy
sets and SVNS models. Neutrosophic sets and their extensions have been paid great
attention recent years [6]. The theory of graphs is the mostly used tool for resolving
combinatorial problems in various fields such as computer science, algebra and
topology. Smarandache [1, 7] introduced two classes of neutrosophic graphs to deal
with situations in which there exist inconsistencies and indeterminacies among the
vertices which cannot be dealt with by fuzzy graphs and different hybrid structures [8–
10]. The first class is relied on literal indeterminacy (I) component, and the second class
of neutrosophic graphs is based on numerical truth values (T, I, F). Subsequently,
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Broumi et al. [11–13] introduced the concept single-valued neutrosophic graphs (in
short SVNGs) and discussed some interesting results. Later on, the same authors [14–
17] proposed the concept of bipolar single-valued neutrosophic graphs (BSVNGs) and
established some interesting results with proofs and illustrations.

The objective of our article is to demonstrate the essential and satisfactory condi-
tion of BSVNGs to be an isolated BSVNG.

2 Background of Research

Some of the important background knowledge for the materials that are presented in
this paper is presented in this section. These results can be found in [1, 4, 5, 12, 13].

Definition 2.1 [1]. Let f be a universal set. The neutrosophic set A on the universal set
f is categorized into three membership functions, namely the true TAðxÞ, indeterminate
IAðxÞ and false FAðxÞ contained in real standard or non-standard subset of ]−0, 1+[,
respectively.

�0� sup TAðxÞþ sup IAðxÞþ sup FAðxÞ� 3þ ð1Þ

Definition 2.2 [4]. Let f be a universal set. The single-valued neutrosophic sets
(SVNSs) A on the universal f is denoted as following

A ¼ f\x : TAðxÞ; IAðxÞ; FAðxÞ[ x 2 fg ð2Þ

The functions TAðxÞ 2 0; 1½ �, IAðxÞ 2 0; 1½ � and FAðxÞ 2 0; 1½ � are called “degree of
truth, indeterminacy and falsity membership of x in A”, which satisfy the following
condition:

0� TAðxÞþ IAðxÞþFAðxÞ� 3 ð3Þ

Definition 2.3 [12]. A SVNG of G� ¼ ðV;EÞ is a graph G = (A, B) where

a. The following memberships: TA : V ! 0; 1½ �, IA : V ! 0; 1½ � and FA : V ! 0; 1½ �
represent the truth, indeterminate and false membership degrees of x 2 V
respectively and

0� TAðwÞþ IAðwÞþFAðwÞ� 3 8w 2 V ð4Þ

b. The following memberships: TB : E ! 0; 1½ �, IB : E ! 0; 1½ � and FB : E ! 0; 1½ � are
defined by

TBðv;wÞ�min½TAðvÞ;TAðwÞ� ð5Þ

IBðv;wÞ�max½IAðvÞ; IAðwÞ� and ð6Þ
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FBðv; wÞ�max½FAðvÞ; FAðwÞ� ð7Þ

Represent the true, indeterminate and false membership degrees of the arc (v, w) 2
(V x V), where (Fig. 1)

0�TBðv; wÞþ IBðv;wÞþ FBðv;wÞ� 3 8ðv;wÞ 2 E ð8Þ

Definition 2.4 [12]. A SVNG G = (A, B) is named complete SVNG if

TBðv;wÞ ¼ min½TAðvÞ;TAðwÞ� ð9Þ

IBðv; wÞ ¼ max½IAðvÞ; IAðwÞ� ð10Þ

FBðv; wÞ ¼ max½FAðvÞ; FAðwÞ� 8 v;w 2 V ð11Þ

Definition 2.5 [12]. Given a SVNG G = (A, B). Hence, the complement of SVNG on
G� is a SVNG �G on G� where

a:�A ¼ A ð12Þ

b:�TAðwÞ ¼ TAðwÞ;�IAðwÞ ¼ IAðwÞ; �FAðwÞ ¼ FAðwÞ 8w 2 V ð13Þ

c:�TBðv;wÞ ¼ min TAðvÞ;TAðwÞ½ � � TBðv;wÞ ð14Þ
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Fig. 1. SVN graph
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�IBðv;wÞ ¼ max IAðvÞ; IAðwÞ½ � � IBðv;wÞ and ð15Þ
�FBðv; wÞ ¼ max FAðvÞ;FAðwÞ½ � � FBðv;wÞ; 8ðv;wÞ 2 E ð16Þ

Definition 2.6 [14]. A BSVNG of G� ¼ ðV;EÞ is a partner G = (A, B) where A ¼
ðTP

A; I
P
A; F

P
A;T

N
A; I

N
A; F

N
AÞ is a BSVNS in V and B ¼ ðTP

B; I
P
B; F

P
B;T

N
B ; I

N
B ; F

N
BÞ is a BSVNS

in ~V
2
such that (Fig. 2)

TP
Bðv;wÞ�minðTP

AðvÞ;TP
AðwÞÞ; TN

Bðv;wÞ�maxðTN
AðvÞ;TN

AðwÞÞ ð17Þ

IPBðv;wÞ�maxðIPAðvÞ; IPAðwÞÞ INBðv; wÞ�minðINAðvÞ; INAðwÞÞ ð18Þ

FPBðv;wÞ�maxðFPAðvÞ; FPAðwÞÞ; FNBðv;wÞ�minðFNAðvÞ; FNAðwÞÞ 8 v;w 2 ~V
2 ð19Þ

Definition 2.7 [14]. The complement of BSVNG G = (A, B) of G� ¼ ðA;BÞ is a
BSVNG �G ¼ ð�A; �BÞ of �G� ¼ ðV;VxVÞ where �A ¼ A ¼ ðTP

A; I
P
A; F

P
A;T

N
A; I

N
A; F

N
AÞ and

�B ¼ ð�TP
B;
�IPB; �F

P
B;

�TN
B ;
�INB ; �F

N
BÞ is defined as

�TP
Bðv; wÞ ¼ minðTP

AðvÞ;TP
AðwÞÞ � TP

Bðv;wÞ ð20Þ

�IPBðv; wÞ ¼ maxðIPAðvÞ; IPAðwÞÞ � IPBðv;wÞ ð21Þ

�FPBðv;wÞ ¼ maxðFPAðvÞ; FPAðwÞÞ � FPBðv;wÞ ð22Þ
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Fig. 2. BSVNG
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T
N
Bðv;wÞ ¼ maxðTN

AðvÞ;TN
AðwÞÞ � TN

Bðv;wÞ ð23Þ

�INBðv;wÞ ¼ minðINAðvÞ; INAðwÞÞ � INBðv;wÞ ð24Þ

�FNBðv;wÞminðFNAðvÞ; ðwÞÞ � FNBðv;wÞ 8 v;w 2 V; vw 2 ~V
2 ð25Þ

Definition 2.8 [14]. A BSVNG G = (A, B) is said to be complete BSVNG if

TP
Bðv; wÞ ¼ minðTP

AðvÞ;TP
AðwÞÞ; TN

Bðv;wÞ ¼ maxðTN
AðvÞ;TN

AðwÞÞ; ð26Þ

IPBðv;wÞ ¼ maxðIPAðvÞ; IPAðwÞÞ; INBðv; wÞ ¼ minðINAðvÞ; INAðwÞÞ ð27Þ

FPBðv;wÞ ¼ maxðFPAðvÞ; FPAðwÞÞ; FNBðv;wÞ ¼ minðFNAðvÞ; FNAðwÞÞ 8 v;w 2 V ð28Þ

Theorem 2.9 [13]: Let G = (A,B) be a SVNG, then the SVNG is called an isolated
SVNG if and only if the complement of G is a complete SVNG.

3 Main Results

Theorem 3.1: A BSVNG = (A,B) is an isolated BSVNG iff the complement of
BSVNG is a complete BSVNG.
Proof: Given G = (A, B) be a complete BSVNG.

So TP
Bðv;wÞ ¼ minðTP

AðvÞ;TP
AðwÞÞ; Tn

Bðv; wÞ ¼ maxðTn
AðvÞ;Tn

AðwÞÞ;
IPBðv;wÞ ¼ maxðIPAðvÞ; IPAðwÞÞ; InBðv;wÞ ¼ minðInAðvÞ; InAðwÞÞ;
FPBðv; wÞ ¼ maxðFPAðvÞ; FPAðwÞÞ; FnBðv; wÞ ¼ minðFnAðvÞ; FnAðwÞÞ;
8 v;w 2 V :

Hence in �G,

�TP
B ðv; wÞ ¼ minðTP

A ðvÞ; TP
A ðwÞÞ � TP

B ðv;wÞ
¼ minðTP

A ðvÞ; TP
A ðwÞÞ � minðTP

A ðvÞ; TP
A ðwÞÞ

¼ 0

and

�IPBðv;wÞ ¼ maxðIPAðvÞ; IpAðwÞÞ � IPBðv;wÞ
¼ maxðIPAðvÞ; IPAðwÞÞ � maxðIPAðvÞ; IPAðwÞÞ
¼ 0
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In addition

�FP
Bðv;wÞ ¼ maxðFP

AðvÞ;Fp
AðwÞÞ � FP

Bðv;wÞ
¼ maxðFP

AðvÞ;FP
AðwÞÞ � maxðFP

AðvÞ;FP
AðwÞÞ

¼ 0

We have for the negative membership edges

�TN
B ðv;wÞ ¼ maxðTN

AðvÞ;TN
AðwÞÞ � TN

B ðv;wÞ
¼ maxðTN

A ðvÞ; TN
A ðwÞÞ � maxðTN

AðvÞ;TN
AðwÞÞ

¼ 0

and

�INB ðv;wÞ ¼ minðINA ðvÞ; INA ðwÞÞ � INB ðv;wÞ
¼ minðINA ðvÞ; INA ðwÞÞ � minðINA ðvÞ; INA ðwÞÞ
¼ 0

In addition

�FN
B ðv;wÞ ¼ minðFN

A ðvÞ;FN
A ðwÞÞ � FN

B ðv;wÞ
¼ minðFN

A ðvÞ;FN
A ðwÞÞ � minðFN

A ðvÞ;FN
A ðwÞÞ

¼ 0

So ð�TP
B ðv;wÞ;�IpBðv; wÞ; �FP

Bðv;wÞ; �TN
B ðv;wÞ;�INB ðv;wÞ; �FN

B ðv; wÞÞ ¼ ð0; 0; 0; 0; 0; 0Þ

Hence G ¼ ðA;BÞ is an isolated BSVNGs

Proposition 3.2: The notion of isolated BSVNGs generalized the notion of isolated
fuzzy graphs.

Proof: If the value of IPAðwÞ ¼ FPAðwÞ ¼ Tn
AðwÞ ¼ InAðwÞ ¼ FnAðwÞ ¼ 0, then the notion

of isolated BSVNGs is reduced to isolated fuzzy graphs.

Proposition 3.3: The notion of isolated BSVNGs generalized the notion of isolated
SVNGs.

Proof: If the value of Tn
AðwÞ ¼ InAðwÞ ¼ FnAðwÞ ¼ 0InAðwÞ, then the concept of isolated

BSVNGs is reduced to isolated SVNGs.

4 Conclusion

In this article, we have extended the notion of isolated SVNGs to the notion of isolated
BSVNGs. The notion of isolated BSVNGs generalized the isolated SVNGs.
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