
 

 

Applied Mathematical Sciences, Vol. 7, 2013, no. 98, 4857 - 4866 

HIKARI Ltd,  www.m-hikari.com 

http://dx.doi.org/10.12988/ams.2013.37389 
 

 

 

Types of Degrees in Bipolar Fuzzy Graphs 
 

 

Basheer Ahamed Mohideen 
 

Department of Mathematics, Faculty of Science 

University of Tabuk, Saudi Arabia 

bahamed@ut.edu.sa, dr.basheer09@gmail.com 

 
   Copyright © 2013 Basheer Ahamed Mohideen. This is an open access article distributed under 

the Creative Commons Attribution License, which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original work is properly cited. 

 

Abstract 
 

A bipolar fuzzy graph is a generalization of graph theory by using bipolar fuzzy 

sets. The bipolar fuzzy sets are an extension of fuzzy sets. This paper introduces 

an effective degree of a vertex, a (ordinary) degree of a vertex in bipolar fuzzy 

graph as analogous of fuzzy graph, a semiregular bipolar fuzzy graph, and a 

semicomplete bipolar fuzzy graph. Further, this paper gives some propositions. 
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1 Introduction 

The notion of fuzzy sets was introduced by Zadeh [12] as a way of representing 

uncertainty and vagueness. As a generalization of fuzzy sets, Zhang ([13, 14]) 

introduced the concept of bipolar fuzzy sets. A bipolar fuzzy set has a pair of 

positive and negative membership values range is [-1, 1]. In a bipolar fuzzy set, 

the membership degree 0 of an element means that the element is irrelevant to the 

corresponding property, the membership value (0, 1] of an element indicates that 

the element somewhat satisfies the property, and the membership value [-1, 0) of 

an element indicates that the element somewhat satisfies the implicit counter-

property.   In  many  domains,  it  is  important  to  be  able  to  deal  with  bipolar  
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information. It is distinguished that positive information represents what is 

granted to be possible, while negative information represents what is considered 

to be impossible. It is quite well known that graphs are simply models of 

relations. A graph is a convenient way of representing information involving 

relationship between objects. The objects are represented by vertices and 

relations by edges. When there is vagueness in the description of the objects or in 

its relationships or in both, it is natural that we need to assign a fuzzy graph 

model. Rosenfeld [11] discussed the concept of fuzzy graphs whose basic idea 

was introduced by Kauffmann [8]. The fuzzy relations between two fuzzy sets 

were also considered by Rosenfeld [11] and developed the structure of fuzzy 

graphs, obtained analogous of several graph theoretical concepts. Bhattacharya 

gave some remarks on fuzzy graphs in [5]. Bhutani and Rosenfeld [6] discussed 

strong arc in fuzzy graphs. The concept of closed neighborhood degree and its 

extension in fuzzy graphs was introduced by Basheer Ahamed et. al. [4]. The 

extension of fuzzy set theory, that is, bipolar fuzzy set theory gives more 

precision, flexibility, and compatibility to the system as compared to the classical 

and fuzzy models. Recently, Akram [1] introduced bipolar fuzzy graphs by 

combining bipolar fuzzy set theory and graph theory. Akram and Dudek [2] 

studied regular bipolar fuzzy graphs, and Akram [3] also discussed bipolar fuzzy 

graphs with applications. In this paper, an effective degree of a vertex, a 

(ordinary) degree of a vertex in bipolar fuzzy graph as analogous of fuzzy graph, 

a semiregular bipolar fuzzy graph, and a semicomplete bipolar fuzzy graph are 

introduced. Finally, some propositions with suitable examples are examined. 

2 Preliminaries 
 

In this section, some basic definitions and its related results are recalled. 

 

Definition 2.1 [12] Let V be a nonempty set. A fuzzy subset of V is mapping       

µ: V → [0, 1], where [0, 1] denotes the set {t ∈ R: 0 ≤ t ≤1}. 

 

Definition 2.2 [12] Let V and W be any two sets, and let µ and ν be fuzzy subsets 

of V and W, respectively. A fuzzy relation ρ from the fuzzy subset µ into the 

fuzzy subset ν is a fuzzy subset of VxW such that ρ (v, w) ≤ µ(v)∧ν(w)for all 

v∈V, w∈W. That is, for ρ to be a fuzzy relation, we require that the degree of 

membership of a pair of elements never exceeds the degree of membership of 

either of the elements themselves. Note that a fuzzy relation on a finite and 

nonempty set V is a functionρ : V × V → [0, 1]; a fuzzy relation ρ is symmetric if 

ρ (v, w) = ρ (w, v) for all v, w ∈V. 

 

Definition 2.3 ([13, 14]) Let X be a nonempty set. A bipolar fuzzy (sub) set B in 

X is an object having the form { , ( ), ( ) : }
P N

B x x x x Xµ µ= ∈  where 

: [0,1]P Xµ →  and : [ 1, 0]N Xµ → − are mappings. 
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The positive membership degree ����� is used to denote the satisfaction 

degree of an element x to the property corresponding to a bipolar fuzzy set B, and 

the negative membership degree ( )N xµ  to denote the satisfaction degree of an 

element x to some implicit counter-property corresponding to a bipolar fuzzy set 

B. If ( ) 0
P

xµ ≠ and ( ) 0
N

xµ = , it is the situation that x is regarded as having only 

positive satisfaction for B. If ( ) 0P xµ = and ( ) 0N xµ ≠ , it is the situation that x 

does not satisfy the property of B but somewhat satisfies the counter property of 

B. It is possible for an element x to be such ( ) 0
P

xµ ≠ and ( ) 0
N

xµ ≠ , when the 

membership function of the property overlaps that of its counter property over 

some portion of X. For the sake of simplicity, the symbol � � ��� , �	� is used 

for the bipolar fuzzy set { , ( ), ( ) : }P NB x x x x Xµ µ= ∈ . 

Definition 2.4 ([13, 14]) Let X be a nonempty set. Then, we call a mapping 

( , ) : [ 1,1] [ 1,1]P N

A AA X Xµ µ= × → − × −  a bipolar fuzzy relation on X such that ����, 
� ∈ �0,1� and �	��, 
� ∈ ��1,0� 
At this juncture, let us recall some basic definitions in graph theory [7], a 

graph is an ordered pair G* = (V, E), where V is the nonempty set of vertices of 

G* and E is the set of edges of G*. Two vertices x and y in an undirected graph 

G* are said to be adjacent or neighbors in G* if {x,y} is an edge of G*. A simple 

graph is an undirected graph that has no loops and/or no more than one edge 

between any two different vertices. The neighborhood of a vertex v in a graph G* 

is the induced subgraph of G* consisting of all vertices adjacent to v and all 

edges connecting two such vertices. The neighborhood is often denoted N(v). The 

degree deg(x) of vertex x (simply d(x)) is the number of edges incident on x or 

equivalently, deg(x) = |N(x)|. The set of neighbors, called a (open) neighborhood 

N(x) for a vertex x in a graph G*, consists of all vertices adjacent to x but not 

including x, that is, ���� � �
 ∈ �: �
 ∈ ��. When x is also included, it is called 

a closed neighborhood, denoted���� , that is, ���� � ���� ∪ ��� . A regular 

graph is a graph where each vertex has the same number of neighbors, that is, all 

the vertices have the same open neighborhood degree. A complete graph is a 

simple graph in which every pair of distinct vertices is connected by an edge. 

       Let us recall some basic definitions in fuzzy graph theory [4, 9, 10], a fuzzy 

graph G = (V, µ, ρ) is a nonempty set V together with a pair of functions  µ : V→ 

[0,1] and ρ : V×V→ [0,1] such that ρ(x,y)≤µ(x)∧µ(y), for all x, y∈V, where 

µ(x)∧µ(y) denotes the minimum of µ(x) and µ(y).  A fuzzy graph G is called a 

strong fuzzy graph if ρ(x,y)=µ(x)∧µ(y),∀{x,y}∈VxV. A fuzzy graph G is 

complete if ρ(x,y)=µ(x)∧µ(y), ∀x, y∈V. Note that if ρ(x, y)>0 we call x and y 

neighbors and we say that x and y lie on {x, y}. The order and size of a fuzzy 

graph G are defined as ���� � ∑ �������  and ���� � ∑ ����, 
����, ��! , 
respectively. An edge {x,y} of a fuzzy graph G is called an effective edge if ����, 
�� � ���� ∧ ��
�� . ���� � �
 ∈ �: ����, 
�� � ���� ∧ ��
��  is called 

the neighborhood of x, and ���� � ���� ∪ ��� is called the closed neighborhood  
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of x. The degree of a vertex can be generalized in different ways for a fuzzy 

graph. The effective degree of a vertex x is defined as the sum of the membership 

value of the effective edges incident with x, and is denoted by dE(x). That is, #!��� � ∑ �!���, 
����, ��! . The neighborhood degree of a vertex is defined as 

the sum of the membership value of the neighborhood vertices of x, and is 

denoted by dN(x).  

Now, some definitions in bipolar fuzzy graph which can be found in [1-3] 

are summarized. 

 

Definition 2.5 A bipolar fuzzy graph with an underlying set V is defined to be a 

pair ( , ),G A B= where ( , )P N

A AA µ µ= is a bipolar fuzzy set in V and ( , )P N

B BB µ µ=

is a bipolar fuzzy set in E V V⊆ × such that ({ , }) min( ( ), ( ))P P P

B A Ax y x yµ µ µ≤ and 

({ , }) max( ( ), ( ))N N N

B A Ax y x yµ µ µ≥ for all { , } .x y E∈ Here, A the bipolar fuzzy 

vertex set of V and B the bipolar fuzzy edge set of E.  

Note that B is symmetric bipolar fuzzy relation on A. We use notion xy for an 

element of E. Thus ( , )G A B= is a bipolar fuzzy graph of * ( , )G V E= if 

( ) min( ( ), ( ))P P P

B A Axy x yµ µ µ≤ and ( ) max( ( ), ( ))N N N

B A Axy x yµ µ µ≥  for all .xy E∈  
 

The definition 2.5 can be written as, a bipolar fuzzy graph ( , , , )G V E µ ρ= where 

V is a nonempty vertex set, E V V⊆ × is an edge set,  µ is bipolar fuzzy set on V, 

and ρ  is bipolar fuzzy set on E, that is, ( ) ( ( ), ( )),P N
x x x andµ µ µ=

( ) ( ( ), ( ))P Nxy xy xyρ ρ ρ= such that ����
� $ min	������, ���
�� and �	��
� ) min	��	���, �	�
�� for all x, y∈V and xy∈E. Here, xy means that 

{x,y}, an undirected edge. The notation � � ��, �, �, �� is used for bipolar fuzzy 

graph G, where V is nonempty vertex set, E is edge set, µ is fuzzy subset of V, 

and ρ is fuzzy subset of E. 

Definition 2.6 A bipolar fuzzy graph ( , , , )G V E µ ρ= is said to be strong if

( ) min{ ( ), ( )}P P P
xy x y andρ µ µ= ( ) max{ ( ), ( )}N N N

xy x yρ µ µ= for all .xy E∈  

 

Definition 2.7A bipolar fuzzy graph ( , , , )G V E µ ρ=  is said to be complete if

( ) min{ ( ), ( )}
P P P

xy x y andρ µ µ= ( ) max{ ( ), ( )}
N N N

xy x yρ µ µ= for all , .x y V∈  
 
Definition 2.8 Let G be a bipolar fuzzy graph. The neighborhood of a vertex x in 

G is defined by ���� � ��*���,�+���� where �*��� � �
,�: �-���
� $min	��.����, �.��
�� and �+��� � �
,�: �-	��
� ) max	��.	���, �.	�
��. 
 
Definition 2.9 Let G be a bipolar fuzzy graph. The (open) neighborhood degree 

of a vertex x in G is defined by deg��� � �#45*���, 	#45+����, where #45*��� � ∑ �.��
� ∈	��� and #45+��� � ∑ �.	�
� ∈	��� .  
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Note: �-���
� 6 0, �-	��
� 7 0	89:	�
 ∈ �;	�-���
� � �-	��
� � 0	89:	�
∉� 

 
Definition 2.10 Let G be a bipolar fuzzy graph. The closed neighborhood degree 

of a vertex x in G is defined by deg��� � �#45*���, 	#45+���� where  #45*��� �∑ �.��
� < ∈	��� �.���� and #45+��� � ∑ �.	�
� < ∈	��� �.	���.  
 

Definition 2.11 A bipolar fuzzy graph ( , , , )G V E µ ρ=  is said to be �=>, =?�-
regular if #�@� � �=>, =?�, where => � #��@�	AB#	=? � #	�@�	. 

Hereafter, the neighborhood degree of a vertex v is denoted by #	�@� and 

the closed neighborhood degree of a vertex v is denoted by #	�@�.   
 

3. Order and size in bipolar fuzzy graph 

In this section, the order of bipolar fuzzy graph, which is a pair of positive order 

and negative order of bipolar fuzzy graph and the size of bipolar fuzzy graph, 

which is a pair of positive size and negative size of bipolar fuzzy graph are 

presented. These ideas are analogous of order and size in fuzzy graph [10]. 

 

Definition 3.1 Let � � ��, �, �, �� be a bipolar fuzzy graph. The order of bipolar 

fuzzy graph, denoted	����, is defined as ���� � D�����, �	���E, 
where����� � ∑ ���@�F�� ;	�	��� � ∑ �	�@�F�� . Similarly, the size of bipolar 

fuzzy graph, denoted	����, is defined as ���� � D�����, �	���E, where ����� � ∑ ρ��@G�FH�! ; �	��� � ∑ ρ	�@G�FH�! . 

 

Proposition 3.2 In a bipolar fuzzy graph	� � ��, �, �, ��, the following 

inequalities hold: (a) ����� ) �����;     (b) �	��� $ �	���. 
 

Proof Let � � ��, �, �, �� be a bipolar fuzzy graph. By definition 3.1, we have ����� � ∑ ���@�F�� ) ∑ ���@G�FH�! � �����. This implies����� ) �����. 
Similarly,�	��� � ∑ �	�@�F�� $ ∑ �	�@G�FH�! � �	���.	This implies �	��� $ �	���.    
 

Example 3.3 Let � � ��, �, �, �� be a bipolar fuzzy graph, where � ��@>, @?, @I, @J�, � � �@>@?, @>@J, @?@I, @?@J, @I@J� with ��@>� � �0.7, �1�, ��@?� � �0.6, �0.8�, ��@I� � �0.8, �0.6�, ��@J� ��0.4, �0.5�; ��@>@?� � �0.6,�0.5�, ��@>@J� � �0.3, �0.3�, ��@?@I� ��0.5, �0.6�, ��@?@J� � �0.4, �0.5�, ��@I@J� � �0.4, �0.5�. By usual 

calculations, we get, ����� � 2.5, ����� � 2.2	⇒ ����� 6 �����.     
Similarly, �	��� � �2.9, �	��� � �2.4⇒�	��� 7 �	���. 
 

Corollary 3.4 In a regular bipolar fuzzy graph	�, (a) ����� � �����;              
(b) �	��� � �	���. 



 

4862                                                                             Basheer Ahamed Mohideen 

 

 

4. Types of degrees in bipolar fuzzy graphs 

 
Akram[3] introduced neighborhood degree of a vertex and closed neighborhood 

degree of a vertex in bipolar fuzzy graph as generalization of neighborhood 

degree and closed neighborhood degree of a vertex in fuzzy graph. This section 

introduces an effective degree of a vertex and a degree of a vertex in bipolar 

fuzzy graph as analogous of an effective degree and a degree of a vertex in fuzzy 

graph. Also, introduces a semiregular bipolar fuzzy graph and a semicomplete 

bipolar fuzzy graph. Further, some of their results are investigated. 

 

Definition 4.1 let � � ��, �, �, �� be a bipolar fuzzy graph. An edge is called 

effective if ���@G� � min����@�, ���G�� AB#	�	�@G� � max��	�@�, �	�G�� 
for all �
 ∈ �. It is denoted by �!�@G� � ��!��@G�, �!	�@G��. The effective 

degree of a vertex v in bipolar fuzzy graph G, denoted by	#!�@�, is defined as #!�@� � ∑ ��!�FH�! �@G�, �!	�@G��. 
 

Definition 4.2Let � � ��, �, �, �� be a bipolar fuzzy graph. The ordinary degree 

(simply degree)) of a vertex ‘v’ in bipolar fuzzy graph G, denoted by #�@�, is 

defined as #�@� � ∑ ���FH�! �@G�, �	�@G��. 
 

Example 4.3 Let � � ��, �, �, �� be a bipolar fuzzy graph, where � ��@>, @?, @I�, � � �@>@?, @>@I, @?@I� with ��@>� � �0.5, �0.6�, ��@?� ��0.6, �0.7�, ��@I� � �0.8, �0.6�; ��@>@?� � �0.5, �0.6�, ��@>@I� ��0.4, �0.6�, ��@?@I� � �0.6, �0.5�. By usual calculations, #�@>� � �0.9, �1.2�, #�@?� � �1.1, �1.1�, #�@I� � �1.0, �1.1�. Here @>@? is the only effective edge. 

The effective degrees are #!�@>� � �0.5, �0.6�, #!�@?� � �0.5, �0.6�, #!�@I� � �0, 0	�. 
Note: #!�@I� � �0, 0	� means that there is no effective edge incident on @I. 

 

Definition 4.4 A bipolar fuzzy graph � � ��, �, �, �� is said to be semiregular if 

all vertices have same closed neighborhood degrees. We say that G is �=>, =?� �S4TU:45VWA: if #	�@� � �=>, =?�, ∀@ ∈ �, AB#	=>, =? ∈ Y, where Y is real 

number set. 

 

Example 4.5 Let � � ��, �, �, �� be a bipolar fuzzy graph, where � ��@>, @?, @I�, � � �@>@?, @>@I, @?@I� with ��@>� � �0.5, �0.6�, ��@?� ��0.6, �0.7�, ��@I� � �0.8, �0.6�; ��@>@?� � �0.5, �0.6�, ��@>@I� ��0.4, �0.6�, ��@?@I� � �0.6, �0.5�. By usual calculations, the (open) 

neighborhood degrees are #	�@>� � �1.4, �1.3�, #	�@?� � �1.3, �1.2�, #	�@I� � �1.1,�1.3�. Therefore, it is not regular. But, #	�@>� � �1.9, �1.9�, #	�@?� � �1.9, �1.9�, #	�@I� � �1.9, �1.9�. It is a semiregular bipolar fuzzy 

graph. Also, it is known as �1.9,�1.9� - semiregular bipolar fuzzy graph. 
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Definition 4.6 A bipolar fuzzy graph � � ��, �, �, ��is said to be semicomplete 

if it satisfies complete (crisp) graph condition, but G does not satisfy strong 

bipolar fuzzy graph condition.  

 

Example 4.7 Let � � ��, �, �, �� be a bipolar fuzzy graph, where � ��@>, @?, @I�, � � �@>@?, @>@I, @?@I� with ��@>� � �0.5, �0.6�, ��@?� ��0.6, �0.7�, ��@I� � �0.8, �0.6�; ��@>@?� � �0.5, �0.6�, ��@>@I� ��0.4, �0.6�, ��@?@I� � �0.6, �0.5�.  Here, all vertices are joined together, but all 

edges are not strong. Hence, it is a semicomplete bipolar fuzzy graph.  

 

Proposition 4.8 In a strong bipolar fuzzy graph � � ��, �, �, ��, #�@� � #!�@� 
for all @ ∈ �. 

 

Proof Let � � ��, �, �, �� be a strong bipolar fuzzy graph.By definition 4.2,  

we have #�@� � ∑ ���FH�! �@G�, �	�@G��                                           … (1) 

Since G is strong bipolar fuzzy graph, all edges are strong edges, therefore the 

equation (1) can be written as #�@� � ∑ ��!�FH�! �@G�, �!	�@G�� � #!�@�,∀@ ∈�, by definition 4.1.  

 

Example 4.9 Let � � ��, �, �, �� be a strong bipolar fuzzy graph, where � � �@>, @?, @I, @J�, � � �@>@?, @>@J, @?@I, @?@J, @I@J� with ��@>� ��0.7, �1�, ��@?� � �0.6, �0.8�, ��@I� � �0.8, �0.6�, ��@J� � �0.4, �0.5�; ��@>@?� � �0.6, �0.8�, ��@>@J� � �0.4, �0.5�, ��@?@I� � �0.6, �0.6�, ��@?@J� � �0.4, �0.5�, ��@I@J� � �0.4, �0.5�. By usual computations,   #�@>� � �0.9, �0.8�, #�@?� � �1.5, �1.6�, #�@I� � �0.9, �1.1�, #�@J� ��1.1, �1.3�; #!�@>� � �0.9, �0.8�, #!�@?� � �1.5,�1.6�, #!�@I� � �0.9, �1.1�, #!�@J� � �1.1, �1.3�. Thus, #�@� � #!�@�89:	AB
	@ ∈ �.  

 

Proposition 4.10 Every complete bipolar fuzzy graph is semiregular bipolar 

fuzzy graph. 

 

Proof Let � � ��, �, �, ��be a complete bipolar fuzzy graph. 

Since G is complete bipolar fuzzy graph, all edges are strong and all vertices are 

connected together. By the closed neighborhood degrees of all vertices, we have #	�@�′S are equal for all @ ∈ �. Hence, G is semiregular bipolar fuzzy graph.  

Note: Every complete bipolar fuzzy graph need not be regular bipolar fuzzy 

graph. 

 

Example 4.11 Let � � ��, �, �, �� be a complete bipolar fuzzy graph, where � � �@>, @?, @I�, � � �@>@?, @>@I, @?@I� with ��@>� � �0.5,�0.6�, ��@?� ��0.6, �0.7�, ��@I� � �0.8, �0.6�; ��@>@?� � �0.5, �0.6�, ��@>@I� ��0.5, �0.6�, ��@?@I� � �0.6, �0.6�. By usual calculations, the (open) 

neighborhood degrees are #	�@>� � �1.4, �1.3�, #	�@?� � �1.3, �1.2�,  
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 #	�@I� � �1.1,�1.3�. Therefore, it is not regular. But, #	�@>� � �1.9, �1.9�, #	�@?� � �1.9, �1.9�, #	�@I� � �1.9, �1.9�. Thus, it is a semiregular bipolar 

fuzzy graph. Also, it is known as �1.9, �1.9� - semiregular bipolar fuzzy graph. 

 

Proposition 4.12 In any complete bipolar fuzzy graph	� � ��, �, �, ��, #	�@� �����, ∀@ ∈ �. That is, the closed neighborhood degree of any vertex is equal to 

the order of bipolar fuzzy graph.  

 

Proof Since G is complete bipolar fuzzy graph, it is easy to check that from 

proposition 4.10, 

#	�@� � [ \ ��H∈	�F�
�@G�, \ �	H∈	�F�

�@G�] 

� [ \ ��H∈	�F�
�@G� < ���@�, \ �	H∈	�F�

�@G� < �	�@�] 

                    =		�∑ ���@�F�� , ∑ �	�@�F�� � � ���� for all @ ∈ �.  

 

Proposition 4.13 In a regular bipolar fuzzy graph	� � ��, �, �, ��, closed 

neighborhood degree, order of bipolar fuzzy graph and size of bipolar fuzzy 

graph are equal. 

 

Proof Since G is regular, the degrees of all vertices are same and also all vertices 

have same bipolar membership values and connected one another.  

By proposition 4.12, we have #	�@� � ����, ∀@ ∈ �.  … (2) 

By definition 3.1, we have ���� � D∑ ��FH∈! �@G�, ∑ �	FH∈! �@G�E 
  =	�∑ ���@�F�� , ∑ �	�@�F�� � � ����, ∀@ ∈ �.  … (3) 

From the equations (2) and (3), we get #	�@� � ���� � ���� for all @ ∈ �.  

 

Proposition 4.14 In a regular bipolar fuzzy graph	� � ��, �, �, ��, ordinary 

degrees, effective degrees and neighborhood degrees are equal for any vertex in 

G. That is, #�@� � #!�@� � #	�@�, ∀@ ∈ �. 
 

Proof Since G is regular, we have D���@G�, �	�@G�E � �minD���@�, ���G�E ,TA�D�	�@�, �	�G�E, ∀@G ∈ �...(4) 

By definition 2.9, definition 4.1, definition 4.2 inclined with equation (4), we get #�@� � #!�@� � #	�@�, ∀@ ∈ �.   
 

Example 4.15 Let � � ��, �, �, �� be a regular bipolar fuzzy graph, where � � �@>, @?, @I�, � � �@>@?, @>@I, @?@I� with ��@>� � �0.5,�0.6�, ��@?� ��0.5, �0.6�, ��@I� � �0.5, �0.6�; ��@>@?� � �0.5, �0.6�, ��@>@I� ��0.5, �0.6�, ��@?@I� � �0.5, �0.6�. By usual calculations:The (ordinary) degrees 

are #�@>� � �1.0, �1.2�, #�@?� � �1.0, �1.2�, #�@I� � �1.0,�1.2�. The  
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effective degrees are #!�@>� � �1.0, �1.2�, #!�@?� � �1.0, �1.2�, #!�@I� ��1.0, �1.2�. The (open) neighborhood degrees are #	�@>� � �1.0, �1.2�, #	�@?� � �1.0,�1.2�, #	�@I� � �1.0, �1.2�. The closed neighborhood degrees 

are #	�@>� � �1.5,�1.8�, #	�@?� � �1.5, �1.8�, #	�@I� � �1.5, �1.8�. We have #�@� � #!�@� � #	�@�, ∀@ ∈ �. 
 

Proposition 4.16 Every complete bipolar fuzzy graph is strong bipolar fuzzy 

graph. 

Proof Since G is complete bipolar fuzzy graph, all edges in G are strong and all 

vertices are joined together. Obviously, G is strong bipolar fuzzy graph.  

Note: Converse need not be true 

 

Proposition 4.17 Every semicomplete bipolar fuzzy graph is semiregular bipolar 

fuzzy graph. 

Proof Let G be semicomplete bipolar fuzzy graph. By definition 4.6, all vertices 

in G are connected together, but the edges are not necessarily strong. For the 

closed neighborhood degree computation, the strong edge condition would not 

affect. Therefore, the closed neighborhood degrees of all vertices are same. 

Hence, G is semiregular.  

Converse of the proposition 4.17 is also true. Proof is obvious. 

 

Example 4.18 Let � � ��, �, �, �� be a semicomplete bipolar fuzzy graph, where � � �@>, @?, @I�, � � �@>@?, @>@I, @?@I� with ��@>� � �0.5,�0.6�, ��@?� ��0.6, �0.7�, ��@I� � �0.8, �0.6�; ��@>@?� � �0.5, �0.6�, ��@>@I� ��0.4, �0.6�, ��@?@I� � �0.6, �0.5�.  By usual calculations, the closed 

neighborhood degrees are #	�@>� � �1.9, �1.9�, #	�@?� � �1.9, �1.9�, #	�@I� ��1.9, �1.9�. Therefore, G is semiregular. 

 

 

5 Conclusions  
 
In this paper, the effective degree of a vertex and degree of a vertex in bipolar 

fuzzy graph, semicomplete bipolar fuzzy graph and semiregular bipolar fuzzy 

graph are introduced and some of their propositions are examined. Based on these 

ideas, we can extend our research work to other graph theory areas by using 

bipolar fuzzy graph; also construct a network model for bipolar fuzzy graph and 

establish algorithm oriented solution.  
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