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ABSTRACT 

In this paper we discuss several operations on intuitionistic 

fuzzy graph such as union, join, composition, Cartesian 

product and study their domination parameters. 
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1. INTRODUCTION 
The first definition of fuzzy graphs was proposed by 

Kafmann, from the fuzzy relations introduced by Zadeh. 

Although Rosenfeld introduced another elaborated definition, 

including fuzzy vertex and fuzzy edges, and several fuzzy 

analogs of graph theoretic concepts such as paths,  cycles,  

connectedness  and  etc.  The  concept  of  domination  in  

fuzzy  graphs  was investigated by A. Somasundaram,           

S. Somasundaram [6]  and A. Somasundaram present the 

concepts of independent domination, total domination, 

connected domination of fuzzy graphs . C. Natarajan and  

S.K. Ayyaswamy introduce the strong (weak) domination in 

fuzzy graph [2]. The first definition of intuitionistic fuzzy 

graphs was proposed by Atanassov [1]. The concept of 

domination in intuitionistic fuzzy graphs was investigated by 

R.parvathi and G.Thamizhendhi [8]. In this paper develop the 

concept of Domination in operations inuitionistic fuzzy graph. 

2. DEFINITIONS 
An  intuitionistic  fuzzy  graph  (IFG)  is  of  

the  form  G=(V,E)  ,  where V={v1 ,v2 ,…,vn } such that 

]1,0{:],1,0[: 11  VV  denote the degree of 

membership and nonmember  ship  of  the  element 

Vvi   respectively  and  10 11     for  every 

Vvi  ,(i=1,2,…n) (ii) E  VV where 

]1,0[:2 VV and ]1,0[:2 VV are such 

that 
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An    arc    ),( ji vv    of    an    IFG    G    is    

called    an    strong    arc    if 

)()(),( 112 jiji vvvv   , 

)()(),( 112 jiji vvvv   . 

Let G=(V,E) be an IFG on V. Let Vvu , we 

say that u dominates v in G if 

)()()(

),()()(

1112

1112

jji

jji

vvvv

vvvv








  

A sub set S of V is called a dominating set in 

G if for every ,SVv  there exist Su such that 

u dominates v. 

The minimum cardinality of a dominating set 

in G is called the domination number of G and is 

denoted by )(G  or  . 

A vertex u of an IFG is said to be an isolated 

vertex if 
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Let ),( EVG   be an IFG on V. A subset S of V is 

said to be an independent set if 
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to be a maximal independent set if }{vS  is not an 

independent set for any .SVv   

The maximum cardinality of an independent set in G is 

called the independence number of G is denoted by 

)(0 G .the maximum fuzzy cardinality of an independent 

dominating ser of G is called the independent dominating 

number of G and is denoted by ).(Gi  

 

3. MAIN RESULT 

3.1 Union of IFG 
Let G1 =(V1,E1) and G2 =(V2,E2) be intuitionistic fuzzy graphs 

on V1,V2 respectively with .21 VV  The union of G1 

and G2 denoted by 21 GG  , is the intuitionistic fuzzy 

graph G on 21 VV   defined by 
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Remark: since dominating set D of 21 GG   is of the 

form ,21 DDD  where D1 is the dominating set of 

G1 and D2 is the dominating set of G2, it follows that 

).()()( 2121 GGGG    

Example: 

 

 

 In Fig. the dominating set of  G1={a,d}and 

)9,.7(.)( 1 G

In Fig. the dominating set of  G2={e}and     

)3,.3(.)( 2 G
. 

 The dominating set of G1+G2 is{a,d,e} and 

)9,.7(.)( 22 GG
 

 

3.2 Join of IFG 
Let G1 =(V1,E1) and G2 =(V2,E2) be intuitionistic fuzzy graphs 

on V1,V2 respectively with .21 VV  The join of G1 

and G2 is the intuitionistic fuzzy graph G on 21 VV   

defined by 
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3.2.1 Theorem  
 Let ),( 111 EVG  and ),( 222 EVG  be two 

IFG on V1 andV2 respectively with  21 VV  then 

i.  )}()(),()({),(),(min)( 11112121 vuvuGGGG





 

 where 211 , VvVu   

ii. )}(),(min{)( 211121 GGGGi    

Proof 

(i). It follows from the definition of 21 GG  any 

edges of the form uv, where 211 , VvVu   is an 

effective edge. Hence any vertex of V1 dominates all the 

vertices of V2. Now let D be any minimal dominating set of 

21 GG  . Then D is of the following form 

1) D=D1 where D1 is a minimal dominating set of G1 

2) D=D2 where D2 is a minimal dominating set of G2 

3) D={u,v} where 21 VvandVu  ,{u} is not a 

dominating set of G1 and {u} is not a dominating 

set of G2. 

Hence 

 )}()(),()({),(),(min)( 11112121 vuvuGGGG





   

where 211 , VvVu  . 

(ii). Since every vertex of V1 dominates every 

vertex of V2 in G1+G2. Any independent set in 21 GG  is 

either a subset of V1or a subset of V2. Hence any minimal 

dominating set D of 21 GG   is one of the following 

forms 

1) D=D1, where D1 is a minimal independent 

dominating set of G1 

2) D=D2, where D2 is a minimal independent 

dominating set of G2. 

Thus )}(),(min{)( 211121 GGGGi    

 

Example: 
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                                           G1+G2 

     The dominating set is {e} and 

)3,.3(.)( 21 GG  

 

3.3 Composition of IFG 
Let G1 =(V1,E1) and G2 =(V2,E2) be intuitionistic fuzzy graphs 

on V1,V2 respectively then the composition of G1 and G2 

denoted by 
21 GG  , is the intuitionistic fuzzy graph G on 

21 VV   defined by 
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3.3.1 Theorem 
Let D1 and D2 be dominating sets of the intuitionistic fuzzy 

graph ),(),( 222111 EVGandEVG   respectively. Then 

21 DD  is a dominating set of 
21 GG  . 

Proof: 

 Let .),( 21 DDvu  Then 
1Du or 

2Dv  

Case (i) 
21 DvandDu   

 Let 11 Du  be such that u1 dominates v. Then  
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Hence ),( 1 vu dominates (u,v) in 21 GG   

Case (ii) 21 DvandDu   

 Let 21 Dv  be such that v1 dominates v. Then  
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Hence ),( 1vu dominates (u,v) in 21 GG   

Case (iii) 21 DvandDu   

Let 2111 DvandDu  be such that u1 dominates u in 

G1 and v1 dominates v in G2. Then  
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Hence ),( 11 vu dominates (u, v) in 21 GG  . Thus 

21 DD  is a dominating set of 21 GG  . 

 

Example: 
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            )21 GG   

       Dominating set of )21 GG  is {ae} 

 

3.4 Cartesian product of IFG 
 Let G1 =(V1,E1) and G2 =(V2,E2) be intuitionistic 

fuzzy graphs on V1,V2 respectively then the Cartesian product 

of G1 and G2 denoted by 
21 GG  , is the intuitionistic fuzzy 

graph G on 
21 VV   defined by 
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3.4.1 Theorem  
 Let D1and D2 be minimum dominating set of the 

intuitionistic fuzzy graph 
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Thus (v1,u2) dominates (u1,u2) in 21 GG  . So that 

21 VD  is a dominating set of 21 GG  . Similarly 

21 DV  is a dominating set of 21 GG   and hence it 

follows that  2121211 ,)( DVVDGG  . 

 

 

 

 

 

 

 

 

 



International Journal of Computer Applications (0975 – 8887) 

Volume 96– No.20, June 2014 

5 

Example: 

 
                    G1    G2 

 

   21 GG   

 Dominating set of 21 GG  is {ae, ad} 

 

4. CONCLUSION 

In  this  paper  we  have  p r o v e  s o m e  r e s t s  o n  

o p e r a t i o n s  o n   intuitionistic fuzzy graph . Further, the 

authors proposed to introduce new dominating parameters in 

intuitionistic fuzzy graph and apply these concepts to the 

intuitionistic fuzzy graph models in computer networks. 
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