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Abstract 

In this paper we establish the relation between strong arc domination number and global 

domination number (new approach) of some standard graphs using strong arcs. Global edge 

domination number using strong arc is defined and Global edge domination number of some 

standard graphs are discussed. Also various new kinds of global edge domination number using 

strong arc is introduced and some results are discussed.  

1. Introduction 

Fuzzy graph is the generalization of the ordinary graph. Therefore it is 

natural that though fuzzy graph inherits many properties similar to those of 

ordinary graph, it deviates at many places. The earliest idea of dominating 

sets date back to the origin of game of chess in India over 400 years ago in 

which placing the minimum number of chess piece (such as Queen, Knight 

etc.,) over chess board so as to dominate all the squares of chess board was 
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investigated. The formal mathematical definition of domination was given by 

Ore. O in 1962. In 1975 A. Rosenfeld introduced the notion of fuzzy graph and 

several analogs of theoretic concepts such path, cycle and connected.  

A. Somasundaram and S. Somasundaram discussed the domination in 

fuzzy graph using effective arc. C. Y. Ponnappan and V. Senthil Kumar 

discussed the domination in fuzzy graph using strong arc. C. Y. Ponnappan, 

S. Basheer Ahamed and P. Surulinathan discussed about edge domination 

number using effective edges. Also C. Y. Ponnappan and S. Basheer Ahamed 

dicussed about various new kinds of edge domination number using effective 

edges. Here Global edge domination number using strong arc is discussed. 

Also various kinds of Global edge domination number using strong arcs are 

discussed. Before introducing global edge domination in fuzzy graphs using 

strong arcs, we are placed few preliminary definitions and results for new 

one. 

2. Preliminaries 

Domination in Fuzzy Graph Using Strong Arc  

Definition 2.1. An arc  vu,  of the fuzzy graph  ,G  is called a strong 

arc if    vuvu ,,   else arc  vu,  is called non strong. Strong 

neighborhood of Vu   is    :VvuNs   arc  vu,  is strong}.  

     uUuNsuNs   is the closed neighborhood of u. The minimum 

cardinality of strong neighborhood       .:min GVuuNsGs   

Maximum cardinality of strong neighborhood     uNsGs max   

 .: GVu   

Definition 2.2. Let  ,G  be a fuzzy graph. Let vu,  be two nodes of 

 ., G  We say that u dominates v if edge  vu,  is a strong arc. A subset D 

of V is called a dominating set of  ,G  if for every ,DVv   there exists 

Du   such that u dominates v. A dominating set D is called a minimal 

dominating set if no proper subset of D is a dominating set. The minimum 

fuzzy cardinality taken over all dominating sets of a graph G is called the 

strong arc dominating number and is denoted by  Gs  and the 
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corresponding set is called minimum strong arc dominating set. The number 

of elements in the minimum strong arc dominating set is denoted by 

  .Gn s   

3. Global Domination in Fuzzy Graph Using Strong Arc 

Definition 3.1. Let  ,G  be a fuzzy graph. Let vu,  be two nodes of 

 ., G  We say that u dominates v if edge  vu,  is a strong arc. A subset D 

of V is called a dominating set of  ,G  if for every ,DVv   there exists 

Du   such that u dominates v. A dominating set D is called a minimal 

dominating set if no proper subset of D is a dominating set. The minimum 

fuzzy cardinality taken over all dominating sets of a graph G is called the 

strong arc dominating number and is denoted by  Gs  and the 

corresponding set is called minimum strong arc dominating set. The number 

of elements in the minimum strong arc dominating set is denoted by 

  .Gn s  The minimum fuzzy cardinality taken over all dominating sets of a 

graph ,G  where G  is the complement of the fuzzy graph G, is called the 

strong arc dominating number of G  and is denoted by  Gs  and the 

corresponding set is called the minimum strong arc dominating set of .G  The 

number of elements in the minimum strong arc dominating set is denoted by 

  .Gn s  Fuzzy Global Dominating set using strong arc is the set which is 

the corresponding dominating set of     GG ss  ,min  and is denoted by 

 .Ggs  The number of elements of fuzzy global dominating set using strong 

is denoted by   .Gn s   

Note. Here we consider the fuzzy graphs with non effective edges.  

Definition 3.2. If      GnGn ss   and G and G  have different 

dominating sets then the domination is called Semi Perfect Fuzzy Global 

Domination using strong arc and the cardinality of the corresponding 

dominating set is denoted by  .Gspgs   

Definition 3.3. If the minimum dominating set D of G which is the 

dominating set of both G and G  using strong arc is called Fuzzy Perfect 
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Global Dominating Set of G using strong arc and the cardinality of D is 

denoted by  .Gpgs  

4. Global Edge Domination in Fuzzy Graph using Strong Arc 

Definition 4.1. Let G be a fuzzy graph. A subset  GDs'  of E (E is edge 

set of G) is said to be an edge dominating set of G using strong arc if for every 

edge in  GDE s'  is adjacent to at least one strong arc in  .' GDs  The 

minimum fuzzy cardinality of an edge dominating set of G is called the edge 

domination umber of G using strong arc and is denoted by  .' Gs  Similarly 

 Gs'  is the edge domination number of G  using strong arc. Then the global 

edge domination of G using strong arc  Ggs'  is the minimum of  Gs'  and 

 .' Gs   (i.e.)       .','min' GGG ssgs    

Example 4.2. Consider the graph G with vertices 4321 ,,, uuuu  such 

that         4.0,5.0,,4.0,3.0 4321  uuuu  and the edges 

4,3,2,1, iei  such that         ,2.0,,1.0, 322211  uueuue  

        .1.0,,2.0, 414433  uueuue  Here    41,' eeGDs   and 

  .2.0'  Gs   

Then G  is the graph having the same vertices with the edges 

6,5,4,3,2,1, iei  such that        322211 ,,2.0, uueuue   

            ,3.0,,2.0,,2.0,,2.0 315414433  uueuueuue  

    .4.0, 426  uue   

In G  all arcs are strong arcs,    41,' eeGDs   and   ,4.0'  Gs  

    .2.04.0,2.0min'  Ggs   

Theorem 4.3. If G is a strong complete fuzzy graph ,nK  then 

   ,
2

'






n

Gn gs  where n is the number of vertices.  

Theorem 4.4. If G is a fuzzy path ,nFP  then    ,
2

1
'






 


n
Gn gs  where 

n is the number of vertices.  
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Theorem 4.5. Let G be a fuzzy cycle nC  with strong arcs, then 

   ,
3

'






n

Gn gs  where n is the number of vertices.  

Proof. Let nCG   be a fuzzy cycle, then    .
3

'






n

Gn gs  G  is a 

complete fuzzy graph not necessarily all arcs as strong arcs. 

   ,
2

'






n

Gn gs  where n is the number of vertices. Therefore 

                GGGGGGnGn ssgsssgss ','min',''.''   

 .' Gs  (i.e.)    .'' GG sgs   Therefore       .
3

''






n

GnGn sgs   

Theorem 4.6. For any fuzzy graph with strong arcs without isolated 

edges,   ,
2

'
q

Gs   where  . ieq   

Proof. Let G be a fuzzy graph with strong arcs with ‘n’ number of 

vertices. ∴ G has at most 2nc  edges. Then  GDs'  be the edge dominating set 

of G using strong arcs and  GDs'  has at most 






2

n
 edges. ∴ The fuzzy edge 

domination number of G using strong arc is at most   .
2

'.
2

q
G

q
s    

Corollary 4.7. Let G be a fuzzy graph such that G and G  have no 

isolated edges. Then        .,,'' GeeqqGG iiss   

Theorem 4.8. Let mKG ,1  be a fuzzy graph with strong arcs. Then 

   GG sgs ''   and    .1'  Gn gs   

Proof. Let mKG ,1  be a fuzzy graph with all arcs as strong arcs. Then 

        .1'.,,3,2,1,min'  GnmieG sis   For GKG m,,1  will 

be a fuzzy complete graph with  1m   vertices, not necessarily all arcs are 

strong arcs.       .''.
2

1
' GG

m
Gn sss 






 
   

Therefore         GGGG sssgs '','min'   and    .1'  Gn gs   
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Results 4.9. Let G be a fuzzy graph with all edges as strong arcs.  

Result 4.9.1.          2',2';2'22  GnGnGnPPG gsss   

Result 4.9.2.          2',4';2'32  GnGnGnPPG gsss  

Result 4.9.3.          3',4';3'42  GnGnGnPPG gsss  

Result 4.9.4.          2',2';2'32
 GnGnGnDG gsss  

Result 4.9.5.          3',3';3'33
 GnGnGnDG gsss  

Result 4.9.6.          4',4';4'34
 GnGnGnDG gsss  

 Result 4.9.7.          nGnnGnnGnDG gsssn
 ',';'3  

Result 4.9.8.          2',2';2'3  GnGnGnWG gsss  

Result 4.9.9.          2',2';2'4  GnGnGnWG gsss  

Result 4.9.10.          2',3';2'5  GnGnGnWG gsss  

Result 4.9.11.          2',3';3'6  GnGnGnWG gsss  

Result 4.9.12.          3',4';3'7  GnGnGnWG gsss  

Result 4.9.13.         GnGnGnShG gsss ',2';1'4   can’t be 

predicted.  

Result 4.9.14.         GnGnGnShG gsss ',2';2'5   can’t be 

predicted.  

Result 4.9.15.         GnGnGnShG gsss ',3';2'6   can’t be 

predicted.  

5. Fuzzy Global Non Split Edge Domination Number by Strong Arc 

Definition 5.1. An edge dominating set  GDnss'  of a fuzzy graph G is a 
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fuzzy non split dominating set of G using strong arc if the induced subgraph 

 GDE nss'  is connected. The non split edge domination number  Gnss'  

is the minimum fuzzy cardinality of a non split edge dominating set of G. 

Similarly  Gnss'  is the minimum fuzzy cardinality of a non split edge 

dominating set of G  using strong arcs. Then fuzzy global nonsplit edge 

domination number  Ggnss'  of G is the minimum of  Gnss'  and  Gnss '   

(i.e.)       .','min' GGG nssnssgnss    

Example 5.2. Consider the graph G with vertices 4321 ,,, uuuu  such 

that         3.0,4.0,,3.0,5.0 4321  uuuu  and the edges ,1, iei  

4,3,2  such that          3212411 ,2.0,,2.0, euueuue     

      .1.0,,1.0, 43432  uueuu  

Here          2143 ,',2.0',,' eeGDEGeeGD nssnssnss   is 

connected.  

Then G  is the graph having the same vertices with the edges 

6,5,4,3,2,1, iei  such that        212411 ,,1.0, uueuue   

            3.0,,2.0,,2.0,,1.0 425434323  uueuueuue   

and     21316 ,;4.0, eeuue   are non strong arcs.  

Here          652143 ,,,',4.0',,' eeeeGDEGeeGD nssnssnss   

is connected. Therefore        .2.0','min'  GGG nssnssgnss  And 

   .2'  Gn gnss   

Result 5.3. Fuzzy global non split edge domination number using strong 

arc does not exist for  .5, nFPn   

Result 5.4. For any fuzzy graph G,     .,'  vuqqGgnss   

Result 5.5. For complete fuzzy graph 3K  with all arcs as strong arcs, 

   .1'  Gn gnss   

For complete fuzzy graphs 53, KK  with all arcs as strong arcs, 

   .2'  Gn gnss   
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Result 5.6. For fuzzy cycles  ,4nFCn  fuzzy global non split edge 

dominating set using strong arc does not exist.  

Proof. Case (i) Let  4,  nFCG n  be a fuzzy cycle with all arcs as 

strong arcs. G has at least five edges. With one edge, two edges are incident. 

In the remaining two edges if we select one of the edge, then we get the edge 

dominating set D.  

But DE   will not be connected. Therefore non split edge dominating 

set does not exists.  

Case (ii) If we select two consecutive edges first, then two edges will be 

dominated by those edges. Remaining one edge also be taken in the 

dominating set. But DE   will be disconnected. Hence the result.  

Result 5.7. For       ,';',3 nGnnGnDG nssnssn
  

   .' nGn gnss   

Proof. Let .3n
DG   Then    .' nGn nss   G  is a graph with  12 n   

vertices and G  will be a complete graph not necessarily all the arcs as strong 

arcs. Then          .''.
2

12
' nGnGnn

n
Gn nssnssnss 






 
  

Therefore    .' nGn nss    

Result 5.8. For 4W  with all arcs as strong arcs,   Gn nss'  

      .2''  GnGn gnssnss   

6. Fuzzy Global Connected Edge Domination Number Using Strong 

Arc 

Definition 6.1. Let G be a fuzzy graph. An edge dominating set  GDcs'  

of a fuzzy graph G using strong arc is a connected edge dominating set with 

 GDcs'  is connected. The connected edge domination number  Gcs'  of G 

is the minimum fuzzy cardinality of connected edge dominating set using 

strong arc of G. Similarly  GDcs '  is a connected edge dominating set of G  
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using strong arc. The connected edge domination number  Gcs '  of G  is the 

minimum fuzzy cardinality of connected edge dominating set using strong arc 

of .G  Then fuzzy global connected edge domination number using strong   

arc  Ggcs'  of G is the minimum of  Gcs'  and  Ggcs'  

    .','min GG cscs    

Result 6.2. For a strong complete fuzzy graph  ,4nKn  a connected 

edge dominating set using strong arcs may exist but it need not be the 

minimal dominating set.  

Example 6.3. Consider the graph G with vertices 4321 ,,, uuuu  such 

that         2.0,4.0,,2.0,5.0 4321  uuuu  and the edges ,1, iei  

4,3,2  such that          3322211 ,1.0,,1.0, euueuue   

      .3.0,,1.0, 31443  uueuu  Here    2' eGDcs   and  Gcs'   

.1.0  

Then G  is the graph having the same vertices with the edges 

6,5,4,3,2,1, iei  such that that        322211 ,,2.0, uueuue   

            ,1.0,,2.0,,1.0,,2.0 315414433  uueuueuue   

    .2.0, 426  uue   

In  G  the arcs  31, uu  and  43, uu  are non strong arcs. 

   21,' eeGDcs   and     1.0'.4.0'  GG gcscs  and    .1'  Gn gcs   

Result 6.4.     qqGG cscs  ''  where   


Guv
uvq   

7. Fuzzy Global Inverse Edge Domination Number Using Strong Arc 

Definition 7.1. Let G be a fuzzy graph. A subset 'sD  of E is a minimal 

edge dominating set of G using strong arc if 'sDE   contains an edge 

dominatingset 'isD  using strong arc, then 'isD  is called an inverse edge 

dominating set of G with respect to '.sD  The minimum fuzzy cardinality 

taken over all inverse edge dominating set of G is called the Fuzzy inverse 

edge domination number of G and is denoted by  .' Gis  Similarly  Gis '  is 
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the fuzzy inverse edge domination number of .G  Then the fuzzy global 

inverse edge domination number using strong arc  Ggis'  is defined as the 

minimum of  Gis'  and  .' Gis        .','min' GGG isisgis    

Example 7.2. Consider the graph G with vertices 321 ,, uuu  such that 

      5.0,,4.0,3.0 321 uuu   and the edges 3,2,1, iei  such that 

            3.0,,2.0,,2.0, 323322211  uueuueuue   

Here               ,2.0',',,',' 2321  GeGDeeGDEeGD isisss  

   .1'  Gn is   

Then G  is the graph having the same vertices with the edges 

3,2,1, iei  such that        322211 ,,1.0, uueuue    3,1.0 e   

  1.0, 32  uu  

Here              GeGDeeGDEeGD isisss '.',,',' 2321    

       1.01.0,2.0min',1'1.0  GGn gisis  and    .1 Gn is  

Result 7.3. If G is a strong complete fuzzy graph nK  then 

   ,
2

'






n

Gn gis  where n is the number of vertices.  

Result 7.4. For any fuzzy graph,    .'' GG iss    

Result 7.5. For any fuzzy graph G,      .'' GnGn iss    

Theorem 7.6. Let mKG ,1  be a fuzzy graph with all arcs as strong 

arcs. Then    GG isgis ''   and    .1'  Gn gis   

Proof. Let mKG ,1  be a fuzzy graph with all arcs as strong arcs.  

Then            1'.say,,3,2,1,min'  GnemieG sjis    

Now      mjjieG iis ,,1,1,,3,2,1,min     

Therefore    GG sis ''   and    .1'  Gn is   

Now G  will be a fuzzy complete graph with  1m  vertices, not 
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necessarily all arcs as strong arcs.      Gn
m

Gn iss '.
2

1
' 






 
  

.
2

1





 


m
 

Also    .'' GG isis   Therefore    .'' GG isgis   And   Gn gis'   

   .1'  Gn is  

Theorem 7.7. Let G be a fuzzy path nFP  with strong arcs. Then 

   ,
2

1
'






 


n
Gn gis  where n is the number of vertices.  

Proof. Let G be a fuzzy path nFP  with strong arcs. Then 

     





 


2

1
''

n
GnGn iss  and G  will be a strong complete fuzzy graph 

with n vertices.  

Therefore       .
2

'.
2

'












n

Gn
n

Gn iss  And .
22

1











  nn
 

   .
2

1
'






 


n
Gn is   
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