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Abstract

An accurate edge dominating set D  of a graph ),(= EVG  is an accurate connected edge dominating

set, if >< D  is connected. The accurate connected edge domination number )(Gcae  is the minimum

cardinality of an accurate connected edge dominating set. In this paper, we initiate a study of )(Gcae  in terms

of vertices, edges, cut vertices and different parameters of G . Further we characterize the accurate connected
edge domination number in cartesian product and corona of graphs.

Key words: Edge dominating set, Accurate edge dominating set, Accurate connected edge dominating
set.
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1  Introduction

Let G  be a finite, simple, non-trivial, undirected and connected ),( qp  graph with vertex set )(GV
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and edge set )(GE . The greatest distance between any two vertices of a connected graph G  is called the

diameter of G  and is denoted by )(Gdiam .  For any real number x , x  denotes the smallest integer not

less than x  and x  denotes the greatest integer not greater than x . In general >< X  to denote the

subgraph induced by the set of vertices X . The maximum(minimum) degree of a vertex v  is denoted by

))()(( GG  .
A nonseparable graph is connected, nontrivial and has no cut points. A block of a graph is a maximal

nonseparable subgraph. As usual ppp WCP ,,  and pK  are respectively the path, cycle, wheel and complete
graph.

Spider is a tree with one vertex of degree at least three and all others with degree at most one.
Caterpillar tree is a tree in which all the vertices are within distance one of a central path. A polyiamond
composed of six equilateral triangle is called Hexiamond.

A set )(GED   is said to be an edge dominating set if every edge in >)(< DGE   is adjacent
to some edges in D. The Edge domination number of G is the cardinality of smallest edge dominating set of G
and is denoted by )(G  . This concept was introduced by Mitchell and Hedetniemi7.

A edge dominating set D  of a graph G  is an accurate edge dominating set, if >< DE   has no

dominating set of cardinality || D . The accurate edge domination )(Gae  is the minimum cardinality of an
accurate dominating set. This concept was introduced by Venkatesh , Kulli, Venkanagouda M Goudar and
Venkatesha10.
In this paper we follow the notations of 4.

2  Preliminary notes :
We need the following results to prove further results.

Theorem 2.112  If G is a ),( qp  graph without isolated vertex then )(
1)(

' G
G
q 


.

Theorem 2.23  For any connected graph G of order 3>p , 2)(  pGc .

Theorem 2.38 For any graph G, )()(' GqG  .
In the next section we define and discuss some results on accurate connected edge domination

number of a graph.

3   Accurate connected edge domination number of a graph :

We define a new parameter accurate connected edge domination number of a graph. An accurate edge
dominating set D  of a graph ),(= EVG  is an accurate connected edge dominating set, if >< D  is

connected. The accurate connected edge domination number )(Gcae  is the minimum cardinality of an accurate
connected edge dominating set.

In the figure 3.1, the accurate connected edge dominating set is {9,10,11}=A . Therefore
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3|==|)( AGcae .

Figure 3.1

4  Accurate connected edge domination number of graphs :
Theorem 4.1

a) For any  Wheel pW , 



2

1=)( pWpcae .

b) Let 2p  be a path and pC  be any cycle then 22=)( 2  pCP pcae .

c) Let 3p  and 1pP  be two paths with 3>1p  then 113 2=)( pPP pcae  .

d) Let 1K  and pC  be the complete graph and cycle respectively with 3p  then 2=)( 1 pCK pcae  .

Theorem 4.2 Let T  be the caterpillar tree with each cut vertex of degree greater than two. Then








=)(Tcae  

S + 1 if s is  odd

Where s  is the number of cut vertices in T .
Proof. Let T  be the caterpillar tree of ),( qp  graph with each cut vertex of degree greater than two.

We consider }/1{= qgeM g   be the set of all non-end edges of T  and }/1{= qjeN j   be the set

of all end edges of T . Let }/1,...,{= 21 psvvvC s   be the cut vertices of T  and sC |=| . Let

}/1,...,{= 21 qdeeeD d   be the minimum accurate edge dominating set of T . If the induced subgraph

>< D  is connected then DA =  itself forms a minimum accurate connected edge dominating set of T .

Otherwise, if the induced subgraph >< D  is not connected then consider DTED  )(1  such that

S + 1        if s is  odd



1= DDA   forms a minimum accurate connected edge dominating set of T .
We have the following cases

Case 1. Suppose || C  is odd.

Consider NN 1  and let 1= NMD   forms the accurate edge dominating set with minimum cardinality..

Clearly, DM   and the induced subgraph D  is connected. Then DA =  itself forms the accurate connected

edge dominating set of T . Thus, 1||=|| CA . Therefore 1=)( sTcae .

Case 2. Suppose || C  is even.

Let  MgreeeeM r  }/1,...,,{= 5311 ,  NN 1   and let  11= NMD   forms the accurate

edge dominating set with minimum cardinality. But the induced subgraph  >< D  is not connected. Consider
 }/1,...,{= 422 gteeeM t  and  2= MDA   forms the accurate connected edge dominating set of T

with minimum cardinality. Thus,  1||=|| CA . Therefore  1=)( sTcae .
Hence the proof.

Theorem 4.3 For any spider tree T and   8)( Tdiam , 
 

)(2
2

)(=)( TTdiamTcae   .

Proof. Let T be a spider tree with  8)( Tdiam . Let  }/1,...,{= 21 qieeeB i   be the set of edges

which constitute the diametrical path in T and   8)(|=| TdiamB . Let  )(Tu   be the maximum degree

and there exists at least three edges incident to u. That is  3)(  T . Let  }/1,...,{= 21 qjeeeD j   be the

minimum accurate edge dominating set of T.
We have the following cases

Case 1. Suppose   3=)(T .

For every  De j   for  qj 1  lies in the diametrical path, that is  BD  . If  >< D  is connected

then  DA =  itself forms the accurate connected edge dominating set with minimum cardinality. Otherwise,

consider  DTEek  )( ,  qk 1  and  }{}{= kj eeA   forms minimum accurate connected edge

dominating set of I. Also  Bee kj , , for all  kj, .
Therefore,

 ,BA
 |,|2|||| uBA 
 ),(2|||| TBA 
 

).(2
2

)(=)( TTdiamTcae 
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Case 2. Suppose  3>)(T .

Let   }/1,...,{= 21 qmeeeR m   be the edge set incident to  )(Tu  . There exists at least one

edge  BDer   and  Rer  ,  mr 1   such that  Dee jr  }{}{  for  qj 1 . If   >< D is

connected then  DA =  itself forms the accurate connected edge dominating set with minimum cardinality..

Otherwise, consider  DTEe f  )( ,  qf 1   and  }{}{}{= jrf eeeA   forms minimum accurate

connected edge dominating set of  T.
Therefore,

 ,BA

 |,|2|||| uBA 
 ),(2|||| TBA 

 
).(2

2
)(=)( TTdiamTcae 

Hence the proof.

Theorem 4.4 For any path  
1pP  of order   31 p ,   2=)(

1
qPpcae  except   5=1p .

Proof.   Let  )(
1pPv   be the minimum degree of   

1pP  and  1|=| v . Let  }/1,...,{= 21 qseeeD s 

be the minimum accurate edge dominating set of  
1pP . If  >< D  is connected then  DA =  itself forms a

accurate connected edge dominating set of   
1pP   with minimum cardinality. Otherwise, consider

 DPEF p  )(
1

 and the set  FDA =  forms the minimum accurate connected edge dominating set of

 
1pP   such that  )(|=|

1pcae PA  . From theorem 2.2,

 2,|| 1  pA
 2,|=||| 1  pvA
 |,|2|=| 1 vpA 

 1,2|=| 1 pA
 2,1)(|=| 1 pA
 2,|=| qA
 2.=)(

1
qPpcae

 Hence the proof.

Theorem 4.5 For any complete graph  
1pK  of order   3>1p ,

294  Accurate Connected Edge Domination Number in Graphs.



 








 61p

54=3
=)( 11

1

1
pif

andpif
K pcae

Proof.  Let  
1

= pKG  be a complete graph of order  3>1p  with maximum degree  1=)( 1  pG .

The distance between any two vertices is exactly one and  1=)(Gdiam .
We have the following cases

Case 1.  Suppose  54=1 andp .

Let  )(},,{= GEzyxD   be the minimum accurate edge dominating set of  G. The induced subgraph

 >< D  is connected. So that  DA =  itself forms a minimum accurate connected edge dominating set of G
such that  3|=| A . Clearly,  )(|| GA  . Obviously the equality holds if  4=1p . Thus,  )(|=| GA  .

 3=14=1=)( 11
pK pcae .

Suppose   5=1p ,

 ),(|| GA 
 ),(=)(|| GGdiamA 
 ),(=1|| GA 
 1,)(|=|  GA
 3.=25=2=11)(=)( 111

 ppK pcae

Case 2. Suppose   61 p .

Let  )(},...,{= 2121 GEeeeD p   be the minimum accurate edge dominating set of G. The induced

subgraph  >< D  is not connected. Consider an edge  )(}{ DNx   and  }{= xDA   forms the minimum

accurate connected edge dominating set of G and  1|=| 1 pA .
Clearly,

 ),(|)(|=|| GdiamGVA 
 ),(|=| GA 

 1.=)( 11
pK pcae

Hence the Proof.

Theorem 4.6 For any cycle  
1pC   of order   51 p ,   )(=)(

11 ppcae CqC  .

Proof. Let  
1211

,...,:= pp eeeCG  be the cycle with q  edges and  2=)(
1pC .  Let
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 )(},...,{=
1

2
121 GEeeeD p 


  be the minimum accurate edge dominating set of  G. The induced subgraph

 >< D  is not connected except  C5 and C6. Consider  )(}/1{= DNqieB i   and   BDA =  forms

the minimum accurate connected edge dominating set of G. Further, edge subset  )(},{= 21 ANyyR    are
connected. By theorem 2.3,

 |,||)(|=|| RGEA 
 2,|=| qA
 ).(=)(

11 ppcae CqC 
Hence the proof.

Theorem 4.7 Let  13)=8,=(= qpBG  is a Hexiamond graph,  )()( BdiamBcae  .

Proof.  Let  },...,{=)( 1321 eeeGE  be the edge set of Hexiamond graph G .  Let

 13}/1,...,{= 21  reeeM r   be the minimum set of edges which constitute the longest path between any

two distinct vertices  )(, 21 GVvv   such that  )(=),( 21 Gdiamvvd .
We have the following cases

Case 1. Suppose  BG =   contains at least two vertices of maximum degree is five. Let  },{= 21 eeD
be the minimum accurate edge dominating set of G and induced subgraph  >< D  is not connected.  Consider

 }{= 3eDA   be the minimum accurate connected edge dominating set of G. Clearly,  |||| MA  . Thus,

 )()( BdiamBcae  .

Case 2. Suppose  BG =  contains at most one vertex of maximum degree is five. Let

 },,,{= 4321 eeeeD  be the minimum accurate edge dominating set of G and induced subgraph  >< D  is

connected. Therefore, the set  DA =  is the minimum accurate connected edge dominating set of G. Clearly,,

 |||| MA  . Thus,  )()( BdiamBcae  .

Hence the proof.

5  Results on corona and cartesian product of graphs :
In this section we discuss the results on Accurate connected edge domination number of corona and

cartesian product of two graphs.
The cartesian product of the graphs G and H, written as  HG  , is the graph with vertex set

 )()( HVGV  , two vertices  ),( 21 uu  and  ),( 21 vv  being adjacent in  HG   if and only if either  11 = vu
and  )(22 HEvu  , or  22 = vu  and  )(11 GEvu  .

Theorem 5.1  Let G be the cartesian product of   pp KK   of order  2p ,
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














41p
3=2p
2=1p

=)( 2 pifp
pif
pif

KK ppcae

Proof. Let  pK  be the complete graph with p vertices and q edges. Let  
pp KKG =  be the

cartesian product of order  2p . Consider

 ),,(),...,,(),,{(=)( 12111 pvuvuvuGV

 ),,(),...,,(),,( 22212 pvuvuvu

 .
 .
 .
 )},(),...,,(),,( 21 pppp vuvuvu

and the edge set  },...,{=)( 221 pqeeeGE .

We have the following cases

Case 1. Suppose  2=p  then  },,{= 321 eeeD  be the minimum accurate edge dominating set of  G

and the induced subgraph  >< D  is connected. Therefore  DA =  itself forms a minimum accurate connected

dominating set of G. Clearly,  1|)(|=|| pKVA . Hence  1=)( pGcae .

Case 2. Suppose  3=p  then  },,{= 321 eeeD  be the minimum accurate edge dominating set of G.

But the induced subgraph  >< D  is not connected. Consider   DGEeeD  )(},{= 641   such that

 1= DDA  forms a minimum accurate connected dominating set of G. Clearly,  2||=|| DA . It implies,

 2|)(|=|| pKVA . Hence  2=)( pGcae .

Case 3. Suppose  4p  then  }/1,...,{= 21 qteeeD t   be the minimum accurate edge dominating

set of G.  But the induced subgraph  >< D  is not connected. Consider

 DGEqreeeD r  )(}/1,...,{= 211  such that   1= DDA   forms a minimum accurate connected

dominating set of G. Clearly,  1|)(||)(|=|| 2  pp KVKVA . Hence  1=)( 2  ppGcae .

Hence the proof.
Theorem 5.2  Let For any path  

1pP  with   21 p ,
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














3>2r
3=1r
2=1r

=)(
1

1

1

11 pif
pif
pif

PP ppcae

Where  is the number of regions in  
11 pp PP  .

Proof.  Let  
11

= pp PPG   be the  ),( qp  graph. Let  },...,{=
121)1(21 p

rrrR  be the region set of G

and  }/1,...,{= 21 qleeeD l   be the minimum accurate edge dominating set of G.

We have the following cases

Case1. Suppose   2=1p .

The set  },...,{= 1121 peeeD  is accurate edge dominating set of G and also induced subgraph

 >< D  is connected. Therefore  DA =  itself forms the minimum accurate connected edge dominating set of
G. Clearly,

 1,|=| 1 pA

 1,1]1)[(|=| 2
1 pA

 1,||=|| RA

 1.=)(
11

 rPP ppcae

Case 2. Suppose  3=1p .

Clearly,  },...,{= 1121 peeeD  is accurate edge dominating set of G and its induced subgraph  >< D

is connected. Therefore  DA =  itself forms the minimum accurate connected edge dominating set of G.
Clearly,

 1,|=| 1 pA

 1,1]1)[(|=| 2
1 pA

 1,||=|| RA

 1.=)(
11

 rPP ppcae

Case 3. Suppose   31 p .

The set  }/1,...,{= 21 qleeeD l   is not connected and consider  1= DDA   forms a minimum

accurate connected dominating set of G, where  DGED  )(1 . Clearly,,
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 |,|>|| DR
 |,|>|| AR
 2,||=|| AR
 2,||=|| RA

 2,1]1)[(|=| 2
1 pA

 2.=)(
11

 rPP ppcae

Hence the proof.

Theorem 5.3 Let  
1p

P  be a path of length greater than or equal to two and C4 is a cycle then,

 )()()( 414141
CPCPdiamCP pppcae  .

Proof. Let  41
= CPG p   be the cartesian product of  ),( qp  graph. Let  )(1 GVv   be the maximum

degree of G and  )(=4|=| 411 CPv p  . Let  },...,{ 1121 peee  forms the diametrical path of G such that

 1|)(=|)(
1

pPVGdiam . Let  }/1{= qieD i   be the  ae  set of  G. We observed that induced subgraph

 >< D is disconnected. Choose an edge set  DGEqjeF j  )(}/1{=  and  FDA =  forms

the minimum accurate connected edge dominating set of G.
Thus,

 1,|||)(||| 11
 vPVA p

 |,|1)|)((||| 11
vPVA p 

 ).()()( 414141
CPCPdiamCP pppcae 

Hence the proof.
Theorem 5.4 Let  

21
= pp KKG   be the cartesian product graph with  2,< 121 ppp ,

 32)( 221
 pKK ppcae . Equality holds if  2=1p .

Proof. Let  
1

= pKG  and  
2

= pKH  be the two graph of order  
1p  and  2p  respectively. Let

 },...,{=)( 21 qeeeHGE   be the edge set of  HG  .

We have the following cases
Case 1.  Suppose  2= KG  and  

2
= pKH  with  32 p .

The edge set  },...,{=)( 2
2

21 p
eeeHGE   and let  },...,{=

221 peeeD  be the accurate edge
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dominating set of  HG  . But induced subgraph  >< D  is disconnected except  
32 KK  . Consider

 DEe j }{ ,   qj 1  such that  },...,{=}{= 32221  pj eeeeDA  forms the minimum accurate

connected edge dominating set of  HG  . Therefore,  3|)(|2|=| HVA . Thus,  32=)( 2  pHGcae .

Case 2.  Suppose  
1

= pKG  with  2>1p  and  
2

= pKH  with  42 p .

Let  }/1,...,{= 21 qteeeD t   be the accurate edge dominating set of  HG  . But induced

subgraph  >< D  is disconnected. Consider  DEqjej  }/1{  such that  }{= jeDA   forms the

minimum accurate connected edge dominating set of  HG  . Therefore,  3|)(|2||  HVA . Thus,

 32)( 2  pHGcae .

Hence the proof.
Now we define corona, Let G1 and G2 be the graphs of order p1 and p2 respectively. The corona of

two graphs G1 and G2 is the graph  21 GG   obtained  by taking one copy of G1 and p1 copies of G2 and then

joining the ith vertex of G1 to every vertex of the ith copy of G1.

Theorem 5.5  For any G3 and path  
1p

P  path of order  p1,  1)2()( 113  pPC pcae  .

Proof. Let  
13= pPCG   be the corona of  ),( qp  graph. Let  },,{=)( 3213 uuuCV  and

 },...,{=)( 211 pp vvvPV  be the vertex set of G3 and   
1p

P  respectively. Let  )(GVx   be the maximum degree

of  G and  2=)( 1  pG . Let  )(GED   be the accurate edge dominating set with minimum cardinality..

Also the induced subgraph  >< D  is not connected except  13 KC  . Consider  DGEF  )(  such that

 FDA =  forms minimum accurate connected edge dominating set of G.
Clearly,

 ),(|)(|||
1

GPVA p 

 2),(|| 11  ppA

 1).2()( 113  pPC pcae 

Hence the proof.

Theorem 5.6 For any path  
1p

P  of length greater than two and the path   2P ,  12=)( 121
pPPpcae  .

Proof. Consider the graph  21
= PPG p   with p vertices and q edges. Let  },...,{=

1211 pbbbB  be the

block set such that  }/1,,{=))(( 1321 pieeeGbE iiii   for every block  1Bbi    and  },...,{= '
11

'
2

'
12 pbbbB
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be the block set such that  1}/1{=))(( 11
'  pjxGbE jj  for every block  2

' Bbj  . Let  },...,{= 1121 peeeD

be the  )(Gae  of G. But D is not accurate connected edge dominating set of  G, which is a contradiction.

Choose some edges  ))((}/1{ DGEqfef   and  }{= feDA   forms minimum  )(Gcae  set of G.

We observe that  AGbE j ))(( '  for  11 1  pj .  Thus,  ||||=|| 12 BBA  .  It implies that,

 11 1)(|=| ppA  . Therefore,  12=)( 121
pPPpcae  .

Hence the proof.

6  Conclusion

In this paper, we introduced the new parameter  )(Gcae  of G, in the field of domination theory of

graphs. We obtained many exact values and bounds for  )(Gcae . We also obtained some results of  )(Gcae
on the cartesian product and corona of graphs.
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