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Abstract 

A set of vertices in a graph G is independent if no two vertices in the set are adjacent. A set 

that is both dominating and independent is called an independent dominating set. The minimum 

size of an independent dominating set is called independent domination number of G denoted by 

( ).Gi  The double vertex graph ( )GU2  of a graph G of order 2n  is the graph whose vertex set 

consists of all 








2

n
 unordered pairs of vertices of G and two vertices  ba,  and  dc,  are 

adjacent in ( )GU2  if and only if     1,, =dcba   and if ca =  then b and d are adjacent in G. 

In this paper, bounds on the independent domination number of double vertex graph of G in 

terms of parameters of G are obtained. 

1. Introduction 

In this paper, ( )EVG ,=  be a simple, finite, undirected and connected 

graph of order 2n  and size m where ( )GV  is the vertex set and ( )GE  is 

the edge set of G. For undefined graph theoretic terminologies and notations 

refer to [1]. 

A set of vertices in a graph G is independent if no two vertices in the set 

are adjacent. A maximal independent set (MIS) of G is an independent set 

that is not a proper subset of any other independent set of G. An independent 

set of vertices in G is maximal independent if and only if it is independent 
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dominating set of G. This result has led to the definition of the independent 

domination number of G as the minimum cardinalities of the independent 

dominating sets (equivalently, of the maximal independent sets) of G. An 

independent dominating set has the advantage of both structures 

(dominating and independent) therefore independent domination finds many 

applications especially in wireless sensor networks (WSN). WSN are spatially 

distributed sensors to monitor the data related to physical or environmental 

conditions like temperature, sound, pressure, etc. and push through the 

network to a base station. Clustering method is used to extend the network 

lifetime in a WSN where sensor nodes are grouped into clusters and cluster 

heads (CHs) are elected for all the clusters. CHs collect the data from 

particular cluster nodes and forward the collected data to the base station. 

Energy efficient clustering has been widely to extend lifetime of WSNs. 

In clustering schemes, independent sets result in clusterheads that have 

local control of their cluster without interference. A dominating independent 

set based clustering scheme ensures that the entire network is covered. In 

energy-efficient wireless computing, clustering allows some wireless nodes to 

perform less tasks by delegating them to their respective cluster head. 

However, the tasks of these cluster heads then result in additional energy 

consumption. So, using as few clusterheads as possible that is choosing them 

according to minimum independent dominating set results in energy savings 

for the network. 

The theory of independent domination formalized by Berge and Ore in  

[2]. The minimum cardinality of a maximal independent set of G is called as 

independent domination number of G, denoted by ( ).Gi  The independent 

domination number and the notation ( )Gi  were introduced by Cockayne and 

Hedetniemi in [4].  

2. Preliminaries 

A set D of vertices in G is called a dominating set if every vertex 

( )GVv   is either an element of D or is adjacent to an element of D. A 

dominating set D is a minimal dominating set (MDS) if no proper subset of D 

is a dominating set of G. The set of all MDSs of G is denoted by ( ).GMDS  The 
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domination number ( )G  of a graph G is the minimum cardinality of a set in 

( ).GMDS  A set S of vertices of G is independent if every two distinct vertices 

of S are non adjacent. The vertex independence number (or the independence 

number) ( )G  of G is the maximum cardinality of an independent set of 

vertices in G. A subset M of the edge set ( )GE  of G is called independent if no 

two edges of M are adjacent in G. A matching in G is a set of independent 

edges. A matching M of G is maximum if G has no matching M  such that 

MM   and M is maximal if G strictly contains M. The cardinality of a 

maximum matching is the edge independence number of G denoted by  

( ).1 G  The edge degree ( )ed  of the edge uve =  is defined as the number of 

neighbours of e, i.e., ( ) ( ) .2−vNuN   The maximum degree among all the 

edges of G is ( ).G  

Following are some of the theorems on independent domination in graphs 

for our immediate reference. 

Theorem 2.1[4]. An independent set is MIS if and only if it is 

independent and dominating.  

Theorem 2.2[4]. Every MIS in G is a MDS of G. 

Theorem 2.3[4]. For a graph ( ) ( ) ( )., GGiGG   

Theorem 2.4[5]. For a graph G if vertices of degree at least three 

constitute an independent set then ( ) ( ).GGi =  

Theorem 2.5[7]. For a graph G of order ( ( )).
2

,2 2 GU
n

n 





  

3. Double Vertex Graphs 

Chartrand introduced the term graph-valued function for any kind of rule 

or procedure which yields a unique graph from given graph. In literature, 

many graph-valued functions are studied, the earliest being the line graph of 

a graph. The double vertex graph ( )GU2  is one such graph-valued function, 

introduced by Alavi et al. in [3]. For a G of order ( )GUn 2,2  is the graph 
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whose vertex set consists of all 








2

n
 unordered pairs of vertices from ( )GV  

and two vertices  ba,  and  dc,  of ( )GU2  are adjacent if and only if 

    1,, =dcba   and the two distinct vertices in  ba,  and  dc,  are 

adjacent in G.  

 

Figure 1. The graph G and ( ).2 GU  

If G has n vertices and m edges then ( )GU2  has 
( )

2

1−nn
 vertices and 

( )2−nm  edges. For each edge of G there are 1−n  edges of ( ).2 GU  ( )GU2  is 

bipartite if and only if G is bipartite. Every vertex yx,  of ( )GU2  is either a 

line a pair or a non line pair. There by ( ( ))GUV 2  is partitioned into sets U-

the set of line pairs and W-the set of non line pairs. Also, let 

( )  nivGV i ,,2,1: ==  be the vertex set of G then we partition 

( ( ))   .,,2,1,1,,2,1:,2 niijnivvGUV ji  ++=−==  For brevity, we 

denote  ji vv ,  as  ., ji  

The vertex independence number and domination related properties of 

( )GU2  are discussed in [6] and [7]. 

4. Main Results 

In this section, we obtain bounds on the independent domination number 

of double vertex graph of G in terms of parameters of G. It is noted that the 

double vertex graph of a graph G has no full degree vertex except for the case 

when ., 33 PKG   So, for graph 33, PKG   the independent domination 

number of ( )GU2  is atleast two. 
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We begin the study of independent domination number of ( )GU2  with the 

following result. 

Theorem 4.1. For any graph G of order atleast four ( ( )).
2 2 GUi
n







  

Proof. For any four distinct vertices tsrw ,,,  of G, there corresponds a 

set           tssrtwswrwT ,,,,,,,,,= of six vertices of ( )GU2  giving rise 

to three pairs        trswsrrw ,,,;,,,  and    srtw ,,,  of non adjacent 

vertices in ( ).2 GU  However, for any arbitrary graph G the set T may not 

have 3-element subset in which every two vertices are mutually non adjacent. 

So, if kn 4=  or 14 +k  then there are k groups of four vertices where each 

group gives rise to two non adjacent vertices in ( ).2 GU  On the other hand if 

24 += kn  or 34 +k  there corresponds 12 +k  vertices where every two 

vertices are mutually non adjacent. Thus a subset S  of ( )GU2  consisting of 

such vertices is an independent in ( )GU2  and of cardinality atleast .
2 




n  

Then for any maximum independent set S of ( ) .,2 SSGU   Further, if S 

is maximal then by Theorem 2.2, S is a minimal dominating set and 

( ( ))





==
22
n

GUiS  and if S is not maximal then S is not dominating. 

Therefore, ( ( )) .
22 





n

GUi  

In particular for ( ) ,,,2,, 3,144 KPenKCKG nn −−  the set is a 

maximal independent set and hence minimal dominating set. Thus, 

( ( )) .
22 




=
n

GUi  Hence the bound is sharp. □ 

Theorem 4.2. For a 3K -free graph G, if ( ) 2=Gdiam  then set of line 

pairs U is an independent dominating set of ( ).2 GU   

Proof. Since G is 3K -free graph, no two line pairs in ( )GU2  are adjacent. 

Hence the set of line pairs U is an independent set in ( ).2 GU  Further,  

( ) ,2=Gdiam  every path of length two in G corresponds to two line pairs and 
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a non line pair in ( ).2 GU  Therefore every non line pair is adjacent to two line 

pairs thus   vuU ,  is not independent for every   ., Wvu   Hence U is 

maximal and by Theorem 2.2. U is dominating set in ( ).2 GU  Hence the 

theorem. □ 

Theorem 4.3. For a bipartite graph G with partite sets X and Y 

( ( ))















−+







+









+−

=







+









=



−−−

−−−

iqqjqppp
qp

jqqiqppppq

qqpp
qp

qqpppq

GUi

kkkk

kkkk

kk

kk

211

121
2

,,
22

,,

,,
22

,,

 

where 

;,3,2,1,0,
2

65
,

2

23
,,

22

=
++

=
++

=== k
kk

q
kk

pqYpX kk   

.,,3,2,1,,3,2,1 kjkkki  =−−−=  

Proof. Let G be bipartite with partite sets X and Y. Then ( )GU2  is 

bipartite and the partite sets of ( )GU2  are 1V  and 2V  where 

     YsrsrXyxyxV = ,:,,:,1   and  

Now, we find the values of p and q such that 









+








=

22

qp
pq  (1) 

pqqppq −−+= 222  

Then 
222

2222 pqqp
pq

qqpp
pq

−−+
=

−
+

−
=   

qpqp +=−  

Then the possible values of qp,  which satisfy the Equation 1 are  

 ,,,,,,, 210210 qqqppp  
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where 
2

232 ++
=

kk
pk  and ,,3,2,1,0,

2

652

=
++

= k
kk

qk  we have 

.
22








+








=

qp
pq  Then, for ,1 kk ppp −  we assign values for q as depicted 

in Table 1. 

It is observed that, for kjkkki ,,3,2,1,0,,3,2,1  =−−−=   

If jqqiqppp kkkk +− −−− 121 ;  then 







+










22

qp
pq   

If iqqjqppp kkkk −+ −−− 211 ,  then .
22








+










qp
pq  

Hence the Theorem. 

Table 1. Values of p and q for which .
22








+










qp
pq  

p q pq  








+









22

qp
 

2 1 2 1 

2 2 4 2 

2 3 6 4 

2 4 8 7 

2 5 10 11 

2 6 12 16 

2 7 14 22 

2 8 16 29 

2 9 18 37 

2 10 20 46 

  … … 

Definition 4.4. A crown graph nnH ,  is a bipartite graph on n2  vertices, 

with  nivX i ,,2,1: ==  and  njuY j ,,2,1: ==  as partite sets 

where iv  is adjacent to ju  whenever .ji   
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Theorem 4.5. For crown graph ( ) ( ( )) .12,3 ,2, − nHUinH nnnn  

Proof. Since nnH ,  is bipartite ( )nnHU ,2  is bipartite and the partite sets 

of ( )nnHU ,2  are   nhhknhkhV ,,2,1,1,,2,1:,1  ++=−==  

  nrrsnrsr ,,2,1,1,,2,1:,  ++=−=  and   ,1,,2 == pqpV  

.,,2,1,,,2 nqn  =  Further partition 1V  into sets 1V   

  nhhknhkh ,,2,1,1,,2,1:,  ++=−==  and   ,1:,1 == rsrV  

.,,2,1,1,,2 nrrsn  ++=−  It is seen that each edge of ( )nnHU ,2  has 

one end vertex in 2V  and other either in 1V   or .1V   Therefore, we construct a 

MDS, D  of ( )nnHU ,2  which contains vertices from both sets 2V  and 1V   (or 

).1V   We construct D  as described below. 

Case 1. n is even  

Consider the subset   1,1,,5,3,1:,1 +=−== ijniuvD ji   

  1,1,,6,4,2,, −=−= ijniuv ji   of .2V  By construction, 1D  is 

independent and dominates   1,1,,5,3,1:,1 +=−=− ijnivvV ji   and  

  .1,1,,5,3,1:,1 +=−=− ijniuuV ji   Further, the subsets  

  1,1,,5,3,1:, +=−= ijnivv ji   and   ,2,,5,3,1:, −= niuu ji   

1+= ij  of 1V   and 1V   respectively dominate the .12 DV −  Therefore 

     ,,5,3,1:,1,1,,5,3,1:,1  =+=−== iuuijnivvDD jiji  

1,2 +=− ijn  is a dominating set of ( )nnHU ,2  and by construction D   

independent. Therefore, by Theorem 2.1, D  is a MIS of ( )nnHU ,2  and so a 

MDS of ( ).,2 nnHU  Therefore ( ( ))
22

1
22,2

nnnn
DHU nn ++−+=   

.12 −= n  
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Figure 2. The crown graph 3,3H  and ( ).3,32 HU   

Case 2. n is odd  

As discussed in case 1, the subset   ,2,,5,3,1:,1 −== nivvD ji   

     1,1,,6,4,2:,,1 −=−=+= ijniuvuvij jinn   of 2V  and 

subset      ,,5,3,1:,1,2,,5,3,1:,  =−=−= iuuijnivv jiji   

1,2 −=− ijn  of 1V  together form a dominating set of ( ).,2 nnHU  Then 

     ,,5,3,1:,1,2,,5,3,1:,1  =+=−== iuuijnivvDD jiji  

.1,2 +=− ijn  By construction D  is an independent set in ( ).,2 nnHU  

Therefore, D  is a MIS of ( )nnHU ,2  and so a MDS of ( ).,2 nnHU  Also, 

Therefore ( ( )) .12
2

1

2

1

2

1

2

1
,2 −=

+
+

−
+

−
+

−
= n

nnnn
DHU nn  From 

both the cases we have t the MDS- D  of ( )nnHU ,2  is the disjoint union of 

three independent subsets 21, DD  and 3D  of ( ( )).,2 nnHUV  Also each vertex 

of the sets 21, DD  and 3D  is of degree atleast three. Therefore D  is an 

independent set containing vertices of degree atleast three. Then by Theorem 

2.4, ( ( )) ( ( )) .12,2,2 −== nDHUHUi nnnn  

Corollary 4.6. For a bipartite graph G, 

(i) If ( ( ))

















 −








 −



evenisn
nn

oddisn
n

PUinPG nn

,
22

2

,
2

1

,4,

2

2   

(ii) If nnCG n ,4,   is even, ( ( )) .
22

2
2

nn
CUi n 







 −
  
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Theorem 4.7. For a cycle graph nnCn ,5,   is odd 

( ( ))















−−














 −



.
2

,
4

23

2
,

4

3

22

evenis
nnn

oddis
n

n
n

CUi n  

Proof. We partition ( ( ))nCUV 2  into 1−n  disjoint sets 

  .1,,2,1,1,,2,1:, −=−=+= ninlliiVl   Clearly, 11 −= nVVU   

and .2432 −= nVVVVW   Then 11 −nVV   is an independent set in 

( ).2 nCU  Further, it is seen that each line pair is adjacent to a vertex of the 

subset 22 −nVV   of W, therefore 22 −nVV   dominates U and is also an 

independent set in ( ).2 nCU  Now, we construct a MDS, I of ( )nCU2  that 

contains the set 22 −nVV   as described below: 

Case 1. 






2

n
 is odd  

Here, each lV  is an independent set except for 





=
2

n
l  in ( ).2 nCU  We 

define the subset 
2

2
1

2

64422
+





−





−−= nnnn VVVVVVVI   

6
4

2

−
+





 nn VV   of W. By construction, I is independent. Also, each 

vertex of ( ( )) ICUV n −2  is adjacent to a vertex of I therefore I is a dominating 

set of ( ).2 nCU  By Theorem 2.1, I is a maximal independent set and therefore 

by Theorem 2.2, I is a MDS of ( ).2 nCU  Hence, ( ( )) .2 ICUi n    

Since 
4

2
2

2
1

2

64422
+





+





−





−−= nnnnn VVVVVVVVI   

6−nV   

 +++++++=
+





+





−





 4
2

2
2

1
2

22 nnn VVVVVI  

24 −− ++ nn VV   (2)  

where 






 −
−++−+−=+++

−





 2

3
42

1
2

42
n

nnnVVV n   
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On simplification,  








 −







 −
=







 −
−++−+−

4

3

4

13

2

3
42

nnn
nnn    (3)  

and 24
4

2
2

2

−−
+





+





 ++++ nnnn VVVV    

( )







 −+
−+







 +
−+







 +
−+







 +
−=

2

4

2

11

2

7

2

3 nn
n

n
n

n
n

n
n   

On simplification, 

( )







 −+
−+







 +
−+







 +
−+







 +
−

2

4

2

11

2

7

2

3 nn
n

n
n

n
n

n
n   








 −







 +
=

4

3

4

1 nn
 

From (2) and (3) we have 






 −







 +
+







 −







 −
=

4

3

4

1

4

3

4

13 nnnn
I  








 −
=

4

3n
n   

Therefore, ( ( )) .
4

3
2 







 −
=

n
nICUi n  

Case 2. 






2

n
 is even 

As in case 1, we construct the subset 
2

2

642
−





= nVVVVI   

2
3

2
1

2

−
+





+





 nnn VVV   of ( ).2 nCU  By construction I is independent 

and also each vertex of ( ( )) ICUV n −2  is adjacent to a vertex of I implies I is 

a dominating set of ( ).2 nCU  Therefore, I is a MIS and hence a MIDS of 

( ).2 nCU  So, ( ( )) .2 ICUi n   

And 2
3

2
1

2
2

2

642 −
+





+





−





= nnnn VVVVVVVI    

2
3

2
1

2
2

2

42 −
+





+





−





 +++++++= nnnn VVVVVVI   (4) 
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where 






 −
−++−+−=+++

−





 2

5
42

2
2

42
n

nnnVVV n    

On simplification, 








 −







 +
=







 −
−++−+−

4

5

4

13

2

5
42

nnn
nnn    (5)  

and 






 +
−+







 +
−=+++ −

+





+





 2

5

2

1
2

3
2

1
2

n
n

n
nVVV nnn   

( )







 −+
−+







 +
−+

2

4

2

9 nn
n

n
n    

On simplification, 

( )







 −+
−+







 +
−+







 +
−+







 +
−

2

4

2

9

2

5

2

1 nn
n

n
n

n
n

n
n   








 +







 −
=

4

3

4

1 nn
 

From (4) and (5) we have 






 +







 −
+







 −







 +
=

4

3

4

1

4

5

4

13 nnnn
I   

4

232 −−
=

nn
 

Therefore, ( ( )) .
4

232

2
−−

=
nn

ICUi n  □ 

Theorem 4.8. For a wheel 5,,1 nW n  

( ( ))










+−

−



.
8

162

,
8

1

2

2

,12

evenisn
nn

oddisn
n

WUi n  

Proof. Consider the partition of ( ( ))nWUV ,12  into sets ( ( ))nCUV 2  

  niijniji ,,2,1,1,,2,1:,  ++=−==  and   .,,2,1:1, niniX =+=  

For each vertex  1, +ni  of X there exists at least one vertex  kh,  in 

( ( ))nCUV 2  not adjacent to  .1, +ni  Therefore, we construct a MDS-I of 
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( )nWU ,12  which contains vertices of both X and ( ( ))nCUV 2  as described as 

below:  

Case 1. n is odd, 5n  

For .,3 43,1 KWn =  Then ( ( )) ( ( )) .2423,12 == KUiWUi  

For ,5n  define a subset    11 ,1,,8,6,4:1, IniniI −=+=   

2

3−
=

n
 of X. Then 1I  dominates the vertices   nini ,,9,7,5,3:1, =+  

and   nkki ,,2,1:, =  of X and ( ( ))nCUV 2  respectively. By construction 

I is an independent subset of X. Further, the vertices  3,1  and  n,2  of 

( ( ))nCUV 2  dominates the vertices            ,1,2,,1,2,3,3,2,4,1,2,1 −nn  

 1,3 +n  and        1,,1,3,1,2,1,1 ++++ nnnnn  of ( ( ))nCUV 2  and X 

respectively. Also, no vertex of 1I  is dominated by the vertices 

   .,,, 231 nvvvv  Therefore    nvvvvI ,,, 2311   is an independent set in 

( ).,12 nWU  

Now in ( ( )),2 nCUV  we are left with the vertices  ji vvZ ,=  

   ,2,2,,9,7,5:,2,,9,7,5,3,2,1: +=−=−== hknhvvnji kh   

.,,6,4 nhh ++  Clearly, Z is not an independent set and also no vertex of 

Z is adjacent to a vertex of    .,,, 2311 nvvvvI   Therefore, we define a 

subset       ,3,,9,7,5:,2,,9,7,5:,22 −=−== nhvvnjvvI khj   

1,6,4,2 −+++= nhhhk  of Z consisting of 












 −
+

−

2
2

3

2

5 nn
 vertices. By 

construction 2I  is independent and dominating set of Z and no vertex of 

   nvvvvI ,,, 2311   is adjacent to a vertex of .2I  Thus 1II =  

    2231 ,,, Ivvvv n    is an independent set of ( )nWU ,12  and each vertex of 

( ( )) IWUV n −,12  is adjacent to a vertex of I therefore I is a dominating set of 

( ).,12 nWU  By Theorem 2.1, I is a MIS of ( )nWU ,12  and so a MDS of ( ).,12 nWU  

Hence, ( ( )) .,12 IWUi n   
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( ( ))
8

1

2
2

3

5

5
2

2

3
2

2

21,12
−

=












 −
+

−
++

−
=++

nnnn
IIWUi n   

( ( )) .
8

12

,12
−


n

WUi n  

Case 2. n is even, ,6n  

For ,4=n  the minimum independent dominating set of ( )4,12 WU  is 

   5231 ,,, vvvv  and ( ( )) .24,12 =WUi  

For ,6n  as discussed in Case 1, we define a subset 

  
2

4
,1,,9,7,5:, 112

−
=−== +

n
InivvI ni   of ,1V  the subset 

     ,2,,10,8,6:,2,,8,6:3,1:,2 −=−=== nhvvnjivvI khji   

        nn vvvvvvvvnhhhk ,,,,,,2,,6,4,2 231443  −+++=  of 

( ( )).2 nCUV  By construction, 21 III =  is an independent dominating set of 

( )nWU ,12  and so I is a maximal independent set of ( ).,12 nWU  By Theorem 

2.2, I is a MIDS of ( ).,12 nWU  Hence, ( ( )) ( ( ))nn WUiIWUi ,12,12   

.
8

162
262

2

4 2
2

6

221
+−

=+













+−++

−
=+

−
nn

n
n

II

n

 □ 

Theorem 4.9. For a non-bipartite graph ( ( )) .
22

, 2 




 −
+










n
GUiG  

Proof. Let S be the maximum independent set of a non bipartite graph 

G. Consider the following partition of ( ( )) TXSGUV =2  where 

  ( )    SyxyxXSGVySxyxS =−= ,:,,,:,  and 

  ( ) .,:, SGVyxyxT −=  Here S  is dominating and not independent, X 

is independent and T is not dominating and not independent. So, we find 

superset Y of X which is independent and dominating in ( ).2 GU  

Since S is a maximum independent set, each Sy   is adjacent to at least 

one ( ) .SGVy −  Therefore, for each vertex   Xyx ,  there is at least one 

  Syx ,  which is adjacent to  yx,  therefore X dominates S  and 
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    SyxyxX ,,  is not independent. Further, the sets X and T are 

vertex disjoint and T is not independent, by Theorem 2.5, we have a 

maximum independent set T  of T which has at least 





 −

2

n
 vertices such 

that TXY =   is independent in ( ).2 GU  Clearly, Y is a dominating set of 

( )GU2  which is also independent. Therefore TX   is a independent 

dominating set of ( ).2 GU  Further, for a minimum independent dominating 

set of ( ),2 GU  

( ( )) ( ( )) .
2222

22 




 −
+















 −
+








=+=

n
GUi

n
TXTXGUi   

□ 

Theorem 4.10. For a graph ( ) ( ( ))., 21 GUiGG    

Proof. Let E  be the maximum edge independent set of G. Then in 

( ),2 GU  the line pairs which are due to E  form an independent subset E   of 

U. If E   dominates ( ( )) EGUV −2  then E   is an independent dominating 

set of ( )GU2  and ( ) ( ( )).21 GUiG   If E   is not dominating then construct a 

set JEI =  where ( ( )) EGUVJ − 2  and   0=ENJ   then I is an 

independent dominating set in ( ).2 GU  Then for any minimum independent 

dominating set of ( ) ( ) ( ( ))., 212 GUiGGU   

The bound is attained for ,, eKKG nn −  triangle with a tail. □ 

Theorem 4.11. For a graph ( ( )) ( ).
2

, 2 G
n

GUiG −







  

Proof. Let xy  be an edge of maximum degree ( )G  in G then the 

corresponding line pair  yx,  in ( )GU2  dominates ( )G  vertices in ( )GU2  

which means ( ) 1
2

−−







G

n
 vertices of ( )GU2  are not adjacent to  ., yx  Let 

I   be a subset of ( )GU2  consisting of ( ) 1
2

−−







G

n
 vertices of ( )GU2  that 

are not adjacent to  ., yx  We construct an independent subset I   of I   such 
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that   yxI ,  forms an independent dominating set of ( ).2 GU  Then for 

any minimum independent dominating set of ( ) ( ( ))GUiGU 22 ,  

   ( ( )) ( ).
2

, 2 G
n

GUiyxI −







   The bound is sharp for .4CG   □  

5. Conclusion 

In this paper, we have obtained bounds on the independent domination 

number of double vertex graph of a graph G in terms of parameters of G. 

Also, we have obtained bounds on the independent domination number of 

double vertex graph of some classes of graphs. 

References 

 [1] Garry Chartrand and Ping Zhang, Introduction to Graph Theory, Tata McGraw Hill, New 

Delhi, (2006). 

 [2] O. Ore, Theory of graphs, Amer. Math. Soc. Transl. 38 (1962), 206-212. 

 [3] Y. Alavi, D. R. Lick and J. Liu, Survey of double vertex graphs, Graphs Combin. 18(4) 

(2002), 709-715. 

 [4] T. W. Haynes, S. T. Heidetniemi and P. J. Slater, Fundamentals of Domination in Graphs 

CRC Press, 1998. 

 [5] W. Goddard and M. A. Henning, Independent domination in graphs, A survey and recent 

results, Discrete Math. 313(7) (2013), 839-854. 

 [6] Roopa Prabhu and K. Manjula, Domination in double vertex graphs, Journal of 

Informatics and Mathematical Sciences 11 (2019), 1-5. 

 [7] Roopa Prabhu and K. Manjula, On independence number of double vertex graphs, 

Journal of Computer and Mathematical Sciences 9(12) (2018), 1973-1978. 


