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ABSTRACT 

 

In this paper, we introduce the notion of an intuitionistic cofuzzy graphs and study some methods 

of construction of new intuitionistic cofuzzy graphs. We compute degree of a vertex, strong 

intuitionistic cofuzzy graphs and complete intuitionistic cofuzzy graphs. We also introduce and 

give properties of regular and totally regular intuitionistic cofuzzy graphs.  
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1  Introduction and Preliminaries 

 The notion graph theory was first introduced by Euler in 1736. In the history of 

mathematics, the solution given by Euler of the well known Königsberg bridge problem is 

considered to be the first theorem of graph theory. This has now become a subject generally 

regarded as a branch of combinatorics. The theory of graph is an extremely useful tool for solving 

combinatorial problems in different areas such as geometry, algebra, number theory, topology, 

operations research, optimization and computer science. On the other hand, fuzzy graph theory as 

a generalization of Euler’s graph theory was first introduced by Rosenfeld [7] in 1975. Later, 

Bhattacharya [2] gave some remarks on fuzzy graphs.The concept of cofuzzy Graphs by M.Akram 

[1]. For other notations, terminologies and applications not mentoned in this paper, the readers are 

referred to [3, 4, 5, 6, 8, 9]. Thus we introduce the notion of an intuitionistic cofuzzy graphs and 

study some methods of construction of new intuitionistic cofuzzy graphs. We compute degree of a 

vertex, strong intuitionistic cofuzzy graphs and complete intuitionistic cofuzzy graphs. We also 
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introduce and give properties of regular and totally regular intuitionistic cofuzzy graphs.  

 

Definition 1.1 [8, 9] Let   be a fuzzy subset[8] on V, i.e., a map [0,1]: V . A mapping 

[0,1]: VV  is called a fuzzy relation on V if ))(),((),( yxyx    for all  

  

Definition 1.2 [7] A fuzzy graph ),(= G  is a non empty set V together with a pair of functions 

[0,1]: V  and [0,1]: VV  such that ))(),((}),({ yxminyx    for all Vyx , .  

Fuzzy graph is a graph consists pairs of vertex and edge that have degree of membership 

containing closed interval of real number [0,1] on each edge and vertex.  

  

Definition 1.3 [1] A cofuzzy graph ),,(= VG  is a non-empty set V together with a pair of 

functions [0,1]: V  and [0,1]: VV  such that ))(),((}),({ yxmaxyx    for all 

Vyx , . We call   the cofuzzy vertex set of G,   the cofuzzy edge set of G, respectively. Note 

that   is a symmetric confuzzy relation on  . We use the notation xy  for an element of E. 

Thus, ),(= G  is a cofuzzy graph of ),(=* EVG  if ))(),(()( yxmaxxy    for all Exy .  

 

2  Intuitionistic Cofuzzy Graphs 

  

Definition 2.1  An intuitionistic cofuzzy graph is of the form  EVG ,=  where   

1.  },...,,{= 21 nvvvV  such that [0,1]:1 V  and [0,1]:1 V  denote the degree of 

membership and nonmembership of the element Vvi   respectively, and  

1)()(0 11  ii vv   (1) 

2.  VVE   where [0,1]:2 VV  and [0,1]:2 VV  are such that  

)}(),({),( 112 jiji vvmaxvv    (2) 

       )}(),({),( 112 jiji vvminvv    (3) 

 and 1),(),(0 22  jiji vvvv   for every Evv ji ),( , nji 1,2,...,=, .  
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Notation 2.1  The triples  iiiv 11 ,,   denotes the degree of membership and nonmembership of 

vertex iv , The triples  ijijiie 22 ,,   denotes the degree of membership and nonmembership of 

edge relation ),(= jiij vve  on V .  

Definition 2.2  An intuitionistic cofuzzy graph  '',= EVH  is said to be an intuitionistic 

cofuzzy subgraph of the intuitionistic cofuzzy graph  EVG ,=  if VV '
 and EE '

. In other 

words if ii 1

'

1    ; ii 1

'

1    and ijij 2

'

2   ; ijij 2

'

2    for every nji 1,2,...,=, .  

  

 
Definition 2.3  An intuitionistic cofuzzy graph  EVG ,=  is said to be strong intuitionistic 

cofuzzy graph if ),(= 112 jiij max   and ),(= 112 jiij min  , for all Evv ji ),( .  

 
   

Definition 2.4  An intuitionistic cofuzzy graph  EVG ,=  is said to be complete intuitionistic 

cofuzzy graph if ),(= 112 jiij max   and ),(= 112 jiij min  , for every Vvv ji , .  
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Definition 2.5  Let  EVG ,=  be an intuitionistic cofuzzy graph. Then the degree of a vertex v 

is defined by ))(),((=)( vdvdvd   where ),(=)( 2 vuvd
vu
  

 and ),(=)( 2 vuvd
vu
  

  

Definition 2.6  The minimum degree of G is ))(),((=)( GGG    where 

}|)({=)( VvvdminG   and }|)({=)( VvvdminG    

Definition 2.7  The maximum degree of G is ))(),((=)( GGG    where 

}|)({=)( VvvdminG    and }|)({=)( VvvdminG     

Example 2.1  Let  EVG ,=  be an intuitionistic cofuzzy graph. Draw as below  

 
 

 The degrees are 
0.8.=)(1.0,)(1.1,=)(1.7,=)(

0.5,=)(1.3,=)(1.0,=)(1.6,=)(

ydydvdvd

ududxdxd






 

Minimum degree of a graph is 0.5.=)(1.0,=)( GG    

Maximum degree of a graph is 1.1.=)(1.7,=)( GG     

  

Definition 2.8  Let  EVG ,=  be an intuitionistic cofuzzy graph. The total degree of a vertex 

Vv  is defined as : 

)()(=)( vTdvTdvTd    where 

)(),(=)( 12
),(

vvuvTd
Evu

 


 and 
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)(),(=)( 12
),(

vvuvTd
Evu

 


. 

 If each vertex of G has the same total degree ),( 21 rr  then G is said to be an ),( 21 rr  totally 

regular intuitionistic fuzzy cofuzzy graph.  

  

Definition 2.9  Let  EVG ,=  be an intuitionistic cofuzzy graph. If each vertex has same degree 

),( sr  then G is called ),( sr  regular intuitionistic cofuzzy graph. Thus );(=),(= vdsvdr  for 

Vv .  

Example 2.2  Let  EVG ,=  be an intuitionistic cofuzzy graph. Draw as below  

 
(1.8,1.1),=)((1.8,1.1),=)( vdyd (1.8,1.1).=)((1.8,1.1),=)( xdud  So, G is a regular 

intuitionistic fuzzy cofuzzy graph. But G  is not totally regular intuitionistic cofuzzy graph. Since 

)(=3.83.7=)( vTdyTd  .  

 

Proposition 2.1  If an intuitionistic cofuzzy graph is both regular and totally regular then ),( 11   

is constant.  

Proof. Let G  be a ),( sr  regular and ),( 21 kk  totally regular intuitionistic cofuzzy graphs. So, 

svdrvd =)(,=)( 11   for Vv 1  and 2111 =)(,=)( kvTdkvTd   for all Vv 1 . Now,  

11 =)( kvTd  for all ,1 Vv   

,=)( 111 kvd   for all ,1 Vv   

,=)( 111 kvr  for all ,1 Vv   . 

,=)( 111 rkv  for all .1 Vv   

 

Hence )( 11 v  is a constant function. 

Similarly, skv 211 =)(  for all Vv 1 . Hence ),( 11   is a constant.  

 

Proposition 2.2  Let  EVG ,=  be an intuitionistic cofuzzy graph. Then  11,  is a constant 

function iff following are equivalent.   

1) G is a regular intuitionistic cofuzzy graph,  

2) G is a totally regular intuitionistic cofuzzy graph.  
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