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Abstract: Let ),( EVG  be a simple (p,q) graph. A function f  is called a sum labeled 

Annihilator dominating function if ( )  qGEf ,...,2,1: →  such that the induced map *f

defined by ( )
( ) ( )
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where ie  is an edge incident with iv . And the set ( ) 1/ =

ii vfv  is a minimal sum labeled 

annihilator dominating set. 

Index Terms: Sum labeled annihilator domination, Triangular ladder, mPZ −  graph, sum 

labeled annihilator edge domination. 

                I.INTRODUCTION 

 Domination and labeling are two different concepts in graph theory. We make an attempt to 

combine them both. In this paper we introduce a new type of graph domination called sum 

labeled annihilator domination . We label the vertices(edges) of the graph G  by imposing 

some conditions on the label of the edges(vertices) thereby determining the minimal 

annihilator(edge) dominating set. 

                                                   II. DEFINITIONS AND THEOREMS 

Definition: A dominating set [3] D of a graph G is said to be an annihilator dominating set, 

if its induced subgraph DV − is a graph containing only isolated vertices. The annihilator 

domination number ( )Ga  is the minimum cardinality of an annihilator dominating set. 

Definition: An edge dominating set F of a graph G is said to be an annihilator edge 

dominating set, if its induced subgraph FE − is a graph containing only isolated edges. The 

annihilator edge domination number ( )Ga

'
  is the minimum cardinality of an annihilator 

edge dominating set. 
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Definition: The graph obtained from the graph G by adding a pendant edge to each vertex of 

G is denoted by .+G  

Definition: mPZ −  is obtained from the pair of path '

mP  and ''

mP by  joining thi vertex of '

mP  

with ( )thi 1+ vertex of ''

mP . 

Definition: The graph join 21 GG + is obtained from 1G and 2G by joining every vertex of 1G

to all the vertices of 2G . 

Definition: The triangular ladder ( )nTL   is obtained from a ladder by including the edges 

1+iiuv  for 1,...,2,1 −= ni with n2  vertices and 34 −n  edges. 

Theorem: Path graph 1,144,3; += xxandxmPm  admits sum labeled annihilator 

domination.                                                                                                                                            

Proof: Let G  be a path graph mP . For 3P , Define  ( )  2,1: →GEf by ( ) ( ) 2,1 21 == efef .                                       

For 4P , Define  ( )  3,2,1: →GEf by ( ) ( ) ( ) 2,3,1 321 === efefef .                                                                   

For 5P , Define ( )  4,3,2,1: →GEf  by ( ) ( ) ( ) 2,3,1 321 === efefef .                                                                                                 

For both 1;14,4 += xxxm  Define ( )  mGEf ,...,2,1: →   by    

   

( ) ( ) ( )

( )

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
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For ( ) .11;34,1;4,14 −+===+= xkkixkkiforiefxm i                                                                             

The induced vertex labeling are ( )
( ) ( )
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where je  is an edge incident with iv .  Case i)  When  mvvvDxm ,...,,,4 42==  is the minimal 

annihilator dominating set [2], since any annihilator dominating set with fewer elements than 

D  is neither annihilating nor dominating. Also this set satisfies ( ) 1/ =

ii vfv .  Hence D  is 

a minimal sum labeled annihilator dominating set.  Case ii) When 

 142 ,...,,,14 −=+= mvvvDxm   is the minimal sum labeled annihilator dominating set as in 

the above case. 

Theorem: Cycle graph mC  admits sum labeled annihilator domination iff 144 −= xorxm . 

Proof:  Let G  be a cycle graph mC . Let ( )  mivGV i = 1/  and 

( )    11 11: vvmivvGE mii −= + . Case i) When 14 −= xm  Define ( )  mGEf ,...,2,1: → by 

( ) ( )
2

1
1:

2

1
,

2

1
1: 212

−
+

+
=

+
=−

m
ii

m
ef

m
iief ii

. The induced vertex labeling are 
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( )
( ) ( )
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where ie  is an edge incident with iv  and the set  mm vvvvD ,,...,, 142 −=  is a minimal annihilator 

dominating set and this set satisfies ( ) 1/ =

ii vfv . Therefore D  is a minimal sum labeled 

annihilator dominating set. Case ii) when ,4xm = Define ( )  mGEf ,...,2,1: → by 

( ) ( )
2
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m
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. The induced vertex labeling are 
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where je  is an edge incident with iv  and the set  mm vvvvD ,,...,, 142 −=  is a minimal 

annihilator dominating set also D  satisfies ( ) 1/ =

ii vfv . Therefore D  is a sum minimal 

annihilator dominating set. Case iii) Conversely assume cycle graph mC  admits sum labeled 

annihilator domination.  To prove  144 −= xorxm . Suppose 14,4 − xxm . When we label 

the edges continually with odd numbers for the 








2

m
 vertices and even numbers for the rest 

of the vertices then we get only two vertices with odd label which cannot form an annihilator 

dominating set. Here the only possible way to label in the order odd number, odd number, 

even number, even number, odd number, odd number and so on with two odd numbers and 

two even numbers alternately. Even then we cannot get a minimal annihilator dominating set. 

Theorem: Comb graph +

mP2  concedes sum labeled annihilator domination. 

Proof:  Let G  be a comb graph +

mP2 .  Let  mm uuuvvv ,...,,,,...,, 2121  be the vertices of +

mP2 . 

Let .1:,11:1 miuvfmivve iiiiii =−= +  Define ( )  mGEf ,...,2,1: → by 

( ) ( ) .1:1,1: miimffmiief ii +−== The induced vertex labeling are 

( )
( ) ( )
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where je  is an edge incident with iv . The set that satisfies ( ) 1/ =

ii vfv  is a minimal sum 

annihilator dominating set .D   Here  .,,...,,,, 14321 mm uvuvuvD −=   

Theorem: Crown graph 
+

mC2  concedes sum labeled annihilator domination. 

Proof:  Let G  be a Crown graph 
+

mC2 .  Let  mm uuuvvv ,...,,,,...,, 2121  be the vertices of 
+

mP2 . 

Let .1:,,11: 11 miuvfvvemivve iiimmiii ==−= +  Define ( )  mGEf ,...,2,1: → by 

( ) ( ) .1:,1: miimffmiief ii +==  The induced vertex labeling are

( )
( ) ( )





 

=


else
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vf

j

i
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2mod00
.                                                                                                                      
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where je  is an edge incident with iv . The set that satisfies ( ) 1/ =

ii vfv  is a minimal sum 

labeled annihilator dominating set .D  Here  mm uvuvuvD ,,...,,,, 14321 −=  .  

Result: Star graph does not admit sum labeled annihilator domination. 

Theorem: Wheel graph  24,14, ++= xxmWm admits sum labeled annihilator domination. 

Proof: Let G  be the wheel graph mW . The vertex set of mW  is  mvvvv ,...,,, 21  where v  is the 

apex vertex. Let  ii fe ,  be the edges where 

.1:,,11: 11 mivvfvvemivve iimmiii ==−= +  Define ( )  mGEf ,...,2,1: → by 

( ) ( ) ( ) ( ) .1:,1,11:1 miiffmefmiimef imi =+=−++=  The induced vertex labeling 

( )
( ) ( )


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=
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else
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vf

j

i
1
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where je  is an edge incident with iv  . The set that satisfies ( ) 1/ =

ii vfv  is a minimal sum 

labeled annihilator dominating set .D   Here  mvvvvD ,...,,, 42=  .  

Theorem: nKK 2,11 +  satisfies sum labeled annihilator domination. 

Proof:  Let nKK 2,11 +  with ( )    miwyxGV j = 1:,   and 

( )  ntojjhgfeGE jjjj 1:,,,, ==   where 

.1:,,,, njyvjxvhyugxufxye jjjjjjjj =====  Define ( )  mGEf ,...,2,1: → by 

( ) ( ) ( ) ( ) .,...,2,1;14,14,4,24,1)( njjjfjhfjgfjffef jijj =+=−==−==    The induced 

vertex labeling are ( )
( ) ( )





 

=


else

efif
vf

j

i
1

2mod00                                                                                                                            

where je  is an edge incident with iv . The set that satisfies ( ) 1/ =

ii vfv  is a minimal sum 

labeled annihilator dominating set .D  Here  yxD ,= .  

                            III. SUM LABELED ANNIHILATOR EDGE DOMINATION 

Let ),( EVG  be a simple (p,q) graph. A function 
f  is called a sum labeled Annihilator edge 

dominating function if ( )  pGVf ,...,2,1: →  such that the induced map 
*f defined by 

( )
( ) ( ) ( )



 +

=

else

vfvfif
ef

kj

i
1

2mod00
                                                                                                                          

where kj vv ,  are the end vertices of ie  and the set ( ) 1/ =

ii efe  is called a minimal sum 

labeled annihilator edge dominating set. 

Theorem: Path graph 1,144,14; +−= xxandxxmPm  admits sum labeled annihilator edge 

domination. 

Proof: Let G  be a path graph mP P. Let ( )  m

iivGV
1=

=  and ( )   1

11

−

=+=
m

iiivvGE .  
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Case i) when .4xm =  Define ( )  mGVf ,...,2,1: →  by 

( ) ( ) ( )
.1,...,6,4,2,

2

1
;,...,5,3,1,

2

1
−=

++
==

+
= mj

jm
vfmi

i
vf ji

The induced edge labeling are 

( )
( ) ( ) ( )



 +
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else

vfvfif
ef
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i
1

2mod00
                                                                                                                          

where ji vv ,  are the end vertices of .ie  The set that satisfies ( ) 1/ =

ii efe  is a minimal sum 

labeled annihilator edge dominating set .F  Here  .,...,, 142 −= meeeF
                                                                                                          

 

Case ii) when .4xm = Define ( )  mGVf ,...,2,1: →  by 

( ) ( ) .,...,6,4,2,
2

;1,...,5,3,1,
2

1
mj
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vfmi

i
vf ji =

+
=−=

+
=  The induced edge labeling are 

( )
( ) ( ) ( )
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=

else

vfvfif
ef
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where ji vv ,  are the end vertices of .ie  The set that satisfies ( ) 1/ =

ii efe  is a minimal sum 

labeled annihilator edge dominating set .F  Here  242 ,...,, −= meeeF .                                                                                                          

Case iii) when  .14 += xm . Define ( )  mGVf ,...,2,1: →  by 

( ) ( ) .1,...,6,4,2,
2

22
;,...,5,3,1,

2

1
−=

+−
==

+
= mj

jm
vfmi

i
vf ji The induced edge labeling 

are ( )
( ) ( ) ( )



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else
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ef
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where kj vv ,  are the end vertices of .ie  The set that satisfies ( ) 1/ =

ii efe  is a minimal sum 

annihilator edge dominating set .F  Here  142 ,...,, −= meeeF .  Any annihilator edge 

dominating set with fewer elements than F is neither annihilating nor edge dominating. 

Theorem: Comb graph 
+

mP  admits sum labeled annihilator edge domination. 

Proof: Let G  be a comb graph +

mP .  Let  mm uuuvvv ,...,,,,...,, 2121  be the vertices of +

mP2 . Let 

.1:,11:1 miuvfmivve iiiiii =−= +  Define ( )  mGVf ,...,2,1: → by 

( ) ( ) .1:,1: mjjmufmiivf ji +== . The induced edge labeling are 

( )
( ) ( ) ( )



 +

=

else

vfvfif
ef

kj

i
1

2mod00
                                                                                                                          

where kj vv ,  are the end vertices of .ie  142 ,...,, −= meeeF
  
 is minimal annihilator edge 

dominating set. Also this set satisfies ( ) 1/ =

ii efe . Therefore, F is the minimal sum 

labeled annihilator edge dominating set. 

Theorem: Crown graph 
+

mC2  concedes sum labeled annihilator edge domination. 

Proof: Let G  be a Crown graph 
+

mC2 .  Let  mm uuuvvv ,...,,,,...,, 2121  be the vertices of 
+

mP2 . 

Let .1:,,11: 11 miuvfvvemivve iiimmiii ==−= +  Define ( )  mGVf ,...,2,1: → by 
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( ) ( ) .1:,1: imiimufmiivf ii ++==  The induced edge labeling are 

( )
( ) ( ) ( )



 +

=

else

vfvfif
ef

kj

i
1

2mod00
                                                                                                                          

where kj vv ,  are the end vertices of .ie  meeeF ,...,, 42=
  
 is minimal annihilator edge 

dominating set. Also this set satisfies ( ) 1/ =

ii efe . Therefore, F is the minimal sum 

labeled annihilator edge dominating set. 

Theorem: Cycle graph 14,4, −= xxmCm  concedes sum labeled annihilator edge domination. 

Proof: Let G  be a cycle graph mC .  Let ( )  mivGV i = 1/  and 

( )    11 11: vvmivvGE mii −= + . Case i) When 14 −= xm  Define ( )  mGVf ,...,2,1: →   by 

( )








−=−

−−=+

−−=

=

.11,41

11,141

1,2434

xkkifori

xkkifori

xkkandkifori

vf i

                                                                                          
The induced edge labeling are  ( )

( ) ( ) ( )



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ef

kj

i
1

2mod00
                                                                                                                          

where kj vv ,  are the end vertices of .ie  The set that satisfies ( ) 1/ =

ii efe  is a minimal sum 

labeled annihilator edge dominating set .F  Here  mm eeeeF ,,...,, 142 −= .                                                                        

Case ii) When 14 −= xm . Define ( )  mGVf ,...,2,1: →   by  

( )










=
+

−=
+

=

mifor
im

mifor
i

vf i

,...,6,4,2
2

1,...,5,3,1
2

1

                                                                                                                   

The induced edge labeling are ( )
( ) ( ) ( )



 +

=

else

vfvfif
ef

kj

i
1

2mod00
                                                                                                                          

where kj vv ,  are the end vertices of .ie  The set that satisfies ( ) 1/ =

ii efe  is a minimal sum 

annihilator edge dominating set .F  Here  meeeF ,...,, 42= .   

Theorem: mPZ −  [1] admits sum labeled annihilator edge domination. 

Proof: Let G  be a mPZ −  graph.  Let ( )   ( )  iii

m

iii gfeGEvuGV ,,,
1

==
=

 where 

.11:,, 111 −=== +++ mivuguufvve iiiiiiiii  Case i)  When m  is odd. Define 

( )  mGVf ,...,2,1: →   by  ( ) ( ) miimufmiivf ii +== 1:,1:

                                                                                                                   

                                                                

The induced edge labeling are  ( )
( ) ( ) ( )



 +

=

else

vfvfif
ef

kj

i
1

2mod00
                                                                                                                          

where kj vv ,  are the end vertices of .ie  Case ii) When m  is even. Define 

( )  mGVf ,...,2,1: →   by ( ) ( ) .1:12,1: miimufmiivf ii +−==  
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The induced edge labeling are  ( )
( ) ( ) ( )


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kj
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where kj vv ,  are the end vertices of .ie  In both the cases, The set that satisfies ( ) 1/ =

ii efe  

is a minimal sum labeled annihilator edge dominating set .F  Here

 .,...,,,,...,, 121121 −−= mm fffeeeF   

Theorem: Triangular Ladder nTL  concedes sum labeled annihilator edge domination. 

Proof: Let nTL   be a triangular ladder[1] then we define vertex and edge set as  

( )   ( )  iiii

m

iii hgfeGEvuGV ,,,,
1

==
=

 where 

.11:,,,1: 111 −==== −++ mivuhvvguufmivue iiiiiiiiiiii                                                                       
 

Case i) When m  is odd. Define ( )  mGVf ,...,2,1: →   by 

( ) ( ) miimufmiivf ii +== 1:,1:  

                                                                                                                   

                                                                

The induced edge labeling are ( )
( ) ( ) ( )



 +

=

else

vfvfif
ef

kj

i
1

2mod00
                                                                                                                          

where kj vv ,  are the end vertices of .ie                                                                                                    

Case ii) When m is even. Define ( )  mGVf ,...,2,1: →   by 

 ( ) ( ) miimufmiivf ii +−== 1:12,1:

   

                                                                                                  

The induced edge labeling are ( )
( ) ( ) ( )



 +

=

else

vfvfif
ef

kj

i
1

2mod00
                                                                                                                          

where kj vv ,  are the end vertices of .ie  Then for both cases the set that satisfies ( ) 1/ =

ii efe  

is a minimal sum labeled annihilator edge dominating set .F  Here

 121121121 ,...,,,,...,,,,...,, −−−= mmm gggfffeeeF . 

 

                                                           IV. CONCLUSION 

In this article we have define sum labeled annihilator domination and sum labeled annihilator 

edge domination and shown that some graph concedes it. 
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