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Abstract 

Let G be a graph with p vertices and q edges. Let  qpGVf  ,...,3,2,1)(:  be an injective 

function. For a vertex labeling f, the induced edge labeling )(* uvef   is defined by )(* ef  =

2 2 2 2( ) ( ) ( ) ( )

2 2

f u f v f u f v
or

    
      

. f is called a super root square mean if 

 qpGEeefGvf  ,...3,2,1{)}(/)())(( . A graph which admits super root square mean 

labeling is called super root square mean graph. In this paper, we investigate super root square 

mean labeling of some graphs. 
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1    Introduction 

We begin with simple, finite, connected and undirected graph ),( EVG  with p vertices and q 

edges. A labeling of a graph is a map that carries graph elements to numbers (Usually to positive (or) 

non-negative integers). Some labelings use only the vertex set (or) the edge set. We shall call them 

vertex labelings (or) edge labelings respectively. Terms are not defined here are used in the sense of 

Harary [2]. For a detailed survey of graph labeling we refer to Gallian [1].  

Mean labeling was introduced by S.Somasundaram and R.Ponraj [3],[4]. Harmonic mean labeling 

was introduced by S.Somasundaram, R. Ponraj and S.S.Sandhya in [7]. Geometric mean labeling was 

introduced by S.Somasundaram, P.Vidhyarani and R.Ponraj in [5], [6]. Root square mean labeling was 

introduced by S.S.Sandhya, S.Somasundaram and S.Anusa in [8]. In this paper, we introduce super 

root square mean labeling of graphs and investigate super root square mean labeling of paths, cycles, 
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Peterson graph, combs, triangular snake, ladder, total path.We now give the following observation and 

definitions which are useful for the present investigation. 

Observation 1.1.  If G is a super root mean square graph, then 1 and 3 must be the labels of the 

adjacent vertices of G since an edge should get label 2. 

Definition 1.2.   Let  qpGVf  ,...,3,2,1)(:  be an injective function. For a vertex labeling f, the 

induced edge labeling )(* ef  is defined by )(* ef =
2 2 2 2( ) ( ) ( ) ( )

2 2

f u f v f u f v
or

    
      

. f is called a 

super root square mean labeling if  qpGEeefGvf  ,...3,2,1{)}(/)())(( . A graph which admits 

super root square mean labeling is called super root square mean graph. 

Definition 1.3. The corona 1G 2G  of two graphs 1G and 2G  is defined as the graph G obtained by 

taking one copy of  1G  (which has 1p  vertices) and 1p  copies of 2G  and then joining the 
thi vertex of 

1G to every vertices in the 
thi  copy of 2G . 

Definition 1.4. The graph nP 1K  is called a comb. 

Definition 1.5. The product graph nPP 2  is called a ladder and it is denoted by Ln. 

Definition 1.6.  A triangular snake nT  is obtained from a path nuuuu ,...,,, 321  by joining iu  and 

1iu  to a new vertex iv  for 11  ni . 

2    Main Results 

Theorem 2.1.  Any Path nP  is a super root mean square graph. 

Proof : Let the vertices of nP  be  nivi 1:  and the edges of nP be   11:1   nivve iii . 

Here )( nPV = n and 1)(  nPE n . 

Define a function  12,...,3,2,1)(:  nPVf n  by .1;12)( niivf i   

Then the induced edge labels of nP  is .11;2)(  niief i  

Thus the vertices and edges together get distinct labels. Hence nP  is a super root square mean graph.  ■ 

Example 2.2. Super root square mean labeling of 7P  is given below. 

 

 

Figure 1: Super root square mean labeling of 7P . 

1 3 

2 4 6 12 8 10 

5 7 9 11 13 
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Theorem 2.3.  Any cycle nC  is a super root square mean graph. 

Proof : Let the vertices of nC be  nivi 1:  and the edges of nC be  niei 1: . Here )( nPV =

( )nE C n . We now label the vertices of nC  as follows: 

Define a function  nCVf n 2,...,2,1)(:   by  

  ( )if v =

2 1;1
2

2
2 ;

2

k
i i

k
i i n


  


  



24 1
2

if k= n is even 
  

 

     and ( )if v  =

24 1
2 1;1 1

2

1
2 ;

2

n
i i k if k is odd

k
i i n

  
       
   
 

 


 

Then the induced edge labels of nC  are as follows: 

  ( )if e
 =  

24 1
2

;

1
2 ;1

2

1
2 1 ; 1

2

nk i n when k is odd

k
i i

k
i i n

   
   



 




   

 

                            
( )if e

= 

24 1
2

2

2

;

2 ;1 1

2 1 ; 1

n

k

k

k i n when k is even

i i

i i n

   
   


  

    



 

Thus the vertices and edges together get distinct labels. Hence nC  is a super root square mean graph. ■ 

Example 2.4 Super root square mean labelings of 4C  and 5C are given below. 

 

Figure 2: Super root square mean labelings of 4C . 
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Theorem 2.5.  Any comb nP 1K is super root square mean graph. 

Proof: Let  , ;1i iv u i n   be the vertices of comb and let   1 ;1 1i iu u i n     and  

  ;1i iu v i n   be the edges of Comb. Here  1 2 1nE P K n  .  

Define a function    1: 1,2,3,...,nf V P K p q  by 

         
4 3;1 ,

( )
4 1;1 ,

i

i i n if i is odd
f u

i i n if i is even

  


    

               








evenisiifnii

oddisiifnii
vf i

,1;34

,1;14
)(

 

Then the induced edge labels of Comb as follows: 

 11;4)( 1 

 niiuuf ii  and 

  .11;24)(  niivuf ii  

Thus the vertices and edges together get distinct labels. Hence nP 1K  is a super root square mean 

graph.                  ■ 

Example 2.6. Super root square mean labeling of 6P 1K is given below. 

 

Figure 4: Super root square mean labeling of 6P 1K .  

Theorem 2.7. The ladder nL  is a super root square mean graph. 

Proof: Let the vertices of nL  be  nivuLV iin  1:,)(  and let the edges of nL  be 

 nivvuuLE iiiin   1:)(),()( 11 . Here nLV n 2)(   and ( )nE L = 3n-2. 

Define a function  25,...3,2,1)(:  nLVf n  by  

         









evenisiifi

oddisiifi
uf i

25

45
)(  

and   









evenisiifi

oddisiifi
vf i

45

25
)(  

Then the induced edge labels of nL  as follows:
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evenisiifi

oddisiifi
uuf ii

15

5
)( 1

 

 


 





evenisiifi

oddisiifi
vvf ii

5

15
)( 1

 

and  niivuf ii  1;35)( }.  

Thus the vertices and edges together get distinct labels. Hence ladder nL  is super root square mean 

graph.                       ■ 

Example 2.8. Super root square mean labeling of 4L  is given below. 

 

Figure 5: Super root square mean labeling of 4L .  

Theorem 2.9. Traingular snake, nT  is a super root square mean graph. 

Proof: Let the vertices of nT  be  nivi 1:  and  11:  niui   and let the edges of nT  be 

 11:  niei  and  )1(21:
/

 niei . Here 12)(  nTV n and  .33)(  nTE n  

Now we label the vertices of  nT  as follows: 

Define a function  qpTVf n  ,...,3,2,1)(:  by 

       









nii

i
uf i

2;45

1;3
)(  

and  









.12;15

1;1
)(

nii

i
vf i  

Then the induced edge labels of nT
 
as follows: 

 











12;25

1;5
)( 1

nii

i
uuf ii  

 11;35)(  niivuf ii  

 11;26)( 1 
 niivuf ii  

Thus the vertices and edges together get distinct labels. Hence nT  is a super root square mean graph.  ■ 

  1 8 5  9  15  11  16 
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 18  14  13  10  6  4  3 

 2  7  12 
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1 4 6 9 12 15 18 21 24 

23 20 14 17 11 8 5 2 
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8 
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Example 2.10.  Super root square mean labeling of 5T  is given below. 

 

 

 

 

 

 
 

Figure 6: Super root square mean labeling of 5T . 

Theorem 2.11.  Total path )( nPT  is a super root square mean graph.  

Proof: Let the vertices of )( nPT  be    nivniuPTV iin  1:,11:)(  and let the edges of  

)( nPT  be  11:)(),(),(),())(( 111   nivuvvvuuuPTE iiiiiiiin . Here 12)((  nPTV n  and 

54)((  nPTE n . 

Define a function  qpPTVf n  ,...,2,1)((:  by 

 









1226

11
)(

niifi

iif
uf i  

 









1226

13
)(

niifi

iif
vf i  

Then the induced edge labels of  )( nPT
 
as follows: 

 











1336

2115
)( 1

niifi

iifi
uuf ii  

 1116)( 1 
 niifivvf ii  

 1146)(  niifivuf ii  

 1116)( 1 
 niifivuf ii  

Then the vertices and edges together get distinct labels. Hence )( nPT  is a super root square mean 

graph.                  ■ 

Example 2.12.  Super root square mean labeling of 5P
 
is given below. 

 

 

 

 

 

 

Figure 7: Super root square mean labeling of 5P . 
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Example 2.13.  Peterson graph is a square root square mean graph. 

 

 

 

 

 

 

 

Figure 8: Super root square mean labeling of Peterson graph. 
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