
International Journal of Computer Applications (0975 – 8887)  

Volume 64– No.1, February 2013   

23 

Isomorphism Properties on Strong 

Fuzzy Hypergraphs 
 

C.Radhika 
Assistant Professor 

Kongu Arts and Science 
College 

Erode -638 107 

C.Radhamani 
Assistant Professor 

Kongu Arts and Science 
College 

Erode -638 107 

S.Suresh 
Assistant Professor 

Kongu Arts and Science 
College 

Erode -638 107
 

  

ABSTRACT 

In this paper, the concept of hypergraph was extended to 

fuzzy hypergraph and paper discusses the connectedness of 

isomorphic fuzzy hypergraph. Image of strong arc under 

isomorphism and co-weak isomorphism are studied. Some 

properties of strong fuzzy hypergraphs are discussed. The 

image of strong fuzzy hypergraph under isomorphism, co-

weak isomorphism and weak isomorphism is also studied. 
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1. INTRODUCTION:            

Hypergraph theory was introduced in 1960s as a 

generalization of graph theory. Since then many 

applications for hypergraph has been developed, for 

example in engineering, image processing, molecular 

biology, chemistry etc. In hypergraph more than two 

vertices may be linked so that the hyperedge of a 

hypergraph are subsets of vertex sets. A standard reference 

of this theory is due to C.Berge[1].  

Rosenfield (1975) introduced the notion of fuzzy graphs 

and several graph theoretic concepts such as paths, cycles 

and connectedness. Moderson.J.N and P.S.Nair [5] gave 

the definition for fuzzy hypergraph. A.Nagoorgani and 

J.Malarvizhi [7] introduced isomorphism properties on 

strong fuzzy graphs and also discussed about complements 

of fuzzy graph. C.Radhamani and C.Radhika [8] 

introduced isomorphism on fuzzy hypergraph. Further in 

this paper authors proposed to introduce isomorphism 

properties on strong fuzzy hypergraphs. 

In this paper we have discussed some isomorphism 

properties fuzzy hypergraphs with reference to strong arc 

in fuzzy hypergraph, strong fuzzy hypergraphs and also 

about complement of fuzzy hypergraphs. 

2. PRELIMINARIES 

Definition[5]  

Let   X be a finite set and let 
   

be a finite family of non 

trivial fuzzy  subsets of 
 
X such that 
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is called a 

fuzzy hypergraph and  nEEE ,..., 21  is called the 

collection of edge sets of  H  . 

 

 

Note 

A fuzzy hypergraph H  with underlying set X  is

  ,,: iXH
 

where  1,0: Xi are 

fuzzysubsets,   1,0:   is a fuzzy relation on the 

fuzzy subsets  i   
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Definition 2.1 

 A fuzzy hypergraph H with X as the underlying set :H

),,( iX where 
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The underlying crisp hypergraph of the fuzzy hypergraph 

H: ),,( iX is denoted by ),,(:  iXH  where 

  psup psup  
andii  

Note: 

Throughout this paper :H ),,( iX and ),,(:   iXH

are taken as fuzzy hypergraphs with underlying sets   X 

and X’ respectively. 

Definition 2.2 

 A path   in a fuzzy hypergraph  :H ),,( iX  is a     

sequence of distinct nodes            
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Here n is called the length of the path. The consecutive 

pairs ),( 1 ii vv  are called arcs of the path.
 
 

Definition 2.3 

 If x, y are nodes in the fuzzy hypergraph  H and if they are 

connected by means of a path, then the strength of that 

path is defined as 

),( yx ni

n

j
EyExforE 


,)( 1

1
  . It is the 

strength of the weakest arc. 

If x, y are connected by means of paths of length k, then       
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If  Xyx , , the strength of connectedness between x 

and y is ........}3,2,1/),(.{sup),(  kyxyx k
  

Definition 2.4 

                   A fuzzy hypergraph H  is  connected if 
  iyxyx  ,0),( . 

Definition 2.5 

            A fuzzy hypergraph H  is said to be a strong or 

effective fuzzy hypergraph if            
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 Definition 2.6 

    A fuzzy hyper graph H is said to be a complete fuzzy 

hypergraph if  
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Definition 2.7 

An arc (x,y) in a fuzzy hypergraph  is said to be a 

strong arc if ),(),( yxyx  . 

A node x is said to be an isolated node if x does 

not combine with any vertex in any edge in the fuzzy 

hypergraph. 

 

Definition 2.8 

                 A homomorphism of fuzzy hypergraph 

HHh : is a map XXh : which satisfies    
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Definition 2.9 

                 A weak isomorphism HHh : is a map 

XXh :  such that the bijective homomorphism which 

satisfies Xxxhx ii 


 )]([)(  . 

Definition 2.10 

                 A co-weak isomorphism HHh : is a map 

XXh :  is a bijective homomorphism that satisfies  
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 Definition 2.11 

An  isomorphism  is a map ': XXh   which is 

a  bijective homomorphism that  satisfies  

Xxxhx ii 


 )]([)(  and    
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3. Isomorphism and Strong arcs in fuzzy 

hypergraphs 

Theorem3.1 

            If H is isomorphic to H ' , then H is connected   iff  

H ' is also connected. 

Proof: 

    H is isomorphic to H ' ,Then there exists an isomorphism 
HHh : which is a bijective homomorphism satisfying  

.
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 Therefore H is isomorphic to H´ implies 

Xyxyhxhyx 


 ,))(),((),( '
  

 H is connected      
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yhxhiff
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Hence  the proof.
 

Theorem 3.2 

            If H is isomorphic to H ' , then an arc in H is strong 

iff the corresponding image arc in H‘is also strong. 

Proof: 

            Let ( x , y)   be a strong arc in H. 

              ),(),( yxyx  
  

As   h is an isomorphism between H and H´       

)](),([),( yhxhyx  
 

   
))(),((

),()](),([

yhxh
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(Since H is isomorphic to H´) 

which implies (h(x), h(y)) is a strong arc in H´ 

Conversely, by bijective and isomorphism property of h, 

strong arc in H´ implies its pre-image in H is also strong. 
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Remark 3.11 

                  The results of the above two theorems are true 

even if the fuzzy hypergraph H is co weak isomorphic to 

H’, as the weights of the edges are preserved. 

Remark 3.12 

If H isa connected fuzzy hypergraph that is weak 

isomorphic with H´, then H´ is also connected. But the 

converse is not true. In the following example H and H´are 

two fuzzy hypergraphs   such that H is weak isomorphic to 

H´. Here H is not connected but H´ is connected. 
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                                         Figure :1  (H)
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Figure :2  ( H´) 
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Remark 3.13 

                       Under weak isomorphism, strong arcs need 

not have their image as strong arcs and vice-versa. 

Example: 

             Here H is weak isomorphic to H´under the map     

XXh :   defined as  

yyhxxhwwhuuh  )(,)(,)(,)(     
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                                         Figure :3 (H)
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                                   Table: 3 and 4 
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                                         Figure : 4 (H´)
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 Therefore (x, y)   is strong in H. 

7

1
),(1  yx  

).,(),(

7

1
),(

6
1}

6
1,

7
1sup{

}2,1/),(sup{),(

6

1
)},(),(),({),(

)},(.......),(),({),(

2

1211

yxyx

yx

kyxyx

yuuvvxyx

yyyyyxyx

k

k
k


































 

Therefore (x´, y´)   is not strong in H´. 

 

 

 

4. Isomorphism and Strong fuzzy 

hypergraphs 

Theorem: 4.1 

               If H is a connected strong fuzzy hypergraph, then 

every arc in H is a strong arc. 

Proof: 

            Let H be a strong fuzzy hypergraph 
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Case: 1 

       If (x, y) is the only hyper arc connecting the nodes x 

and  y,        ),(),( yxyx   

Case: 2        If there are paths connecting the nodes x and 

y other than the edge (x, y) then consider the arbitrary path 

yxxxxx n  ,........,,: 210
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Hence (x, y) is strong arc in H by both cases 

Theorem: 4.2 

               If H is isomorphic to H´, then H is a strong fuzzy 

hypergraph  iff  H´ is also strong fuzzy hyper graph. 

Proof: 

           H is  isomorphic to H´ 

 There exists an isomorphism    

HHh : , which is bijective that satisfies  
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   This implies H´ is a strong fuzzy hypergraph    
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(i.e)  iff  H´ is a strong fuzzy hypergraph.   Similarly we 

can prove the converse part 

Theorem: 4.3 

    If H is  co-weak isomorphic with a strong fuzzy 

hypergraph H´. Then H is also a strong fuzzy hypergraph 

Proof: 

            As H is co-weak isomorphic with H´, there exists a 

co-weak isomorphism  HHh : ,which is bijective 

that  satisfies 
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Since H´ is a strong fuzzy hypergraph 
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Therefore  H is a strong fuzzy hypergraph 

Remark 4.11 

             Under co-weak isomorphism of H with H´, 

strongness of H need not imply that of H´. 

Remark 4.12 

             When H is weak isomorphic to H´, then strong 

arcs of one fuzzy hypergraph need not imply the 

strongness of the other. 

 

 

 

 

 

 

 

5. CONCLUSION 

A brief review of the theory of fuzzy hypergraphs has been 

done and the concept of isomorphism,weak isomorphism, 

co-weak isomorphism on strong fuzzy hypergraphs are 

introduced and some interesting properties like strong arc, 

connectedness, path  are proved. Further research can be 

carried to have applications in the field of pattern 

recognition, clustering, image retrieval, medicine using the 

concept of fuzzy hypergraphs etc.. 
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