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Abstract 

 

A function f is called a C-root square mean labeling of a graph ( )EVG ,  with p  vertices and 

q edges if ( )  1,,3,2,1: +→ qGVf   is injective and the induced function ( )  1,,3,2:* +→ qGEf   

defined as ( )
( ) ( )
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* vfuf
uvf   for all ( )GEuv , is bijective.  A graph that admits an C-root 

square mean labeling is called a C-root square mean graph.  In this paper, we have discussed the C-

root square meanness of the triangular belt graph ( )TB , slanting belt graph ( )SB , diamond ladder 

graph nDl  and the graph ( ) ,,, knTBL .  
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1. Introduction 
 

In this paper, when we refer to a graph, we mean a simple, undirected, finite graph. We use 
the notations and language from [1-6].  We refer to [7] for a comprehensive overview of graph 

labeling.  Let  = ,S  be the symbol representing, the position of the block upward and downward 

as given in Figure 1.  

  
Figure 1.  Position of the block upward and downward 

Let   be a sequence of n symbols of  S, where  .nS  Construct a graph be tiling n  blocks 
side be side with their positions indicated be .  Let 1,,,2,1 +nunuuu   and 1,,,2,1 +nvnvvv   are the 
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top vertices  and bottom vertices of the belt. Denote the resulting  graph by ( )TB  and refer to it as a 

triangular belt.  For example, the triangular belts corresponding to sequences 

   == 2,1   respectively, are shown in Figure 2. 

 

 
Figure 2.  ( ) ,,TB  and ( ) ,,,TB  

 
Consider a class of planar graphs that are formed by amalgamation of triangular belts. For 

each 1n  and   in nS , n  blocks with the first block is  . Take the triangular belt ( )TB  and 

triangular belt ( )TB ,   in kS where .0k  Rotate ( )TB  by 90 degrees counter clockwise and 

amalgamate the last block with the first block of ( )TB  by sharing and edge. The resulting graph is 

denoted by ( ) ,,, knTBL . Also 

1,4,,2,4,1,4,1,3,,2,3,1,3,1,2,,2,2,1,2,1,1,,2,1,1,1 −−++ kvvvkvvvnuuunuuu   are the  vertices  of the 

graph ( ) ,,, knTBL . The graph ( ) ,,, knTBL  has ( )12 +nk  vertices and ( ) 13 ++ kn edges.  The 

concept of  C- geometric mean labeling  of graphs was introduced by  Durai Baskar [12]. Vasuki et al.,   
[11] proved that the graph triangular belt and the graph ( ) ,,, knTB  admits mean labeling. The F-

root square mean graphs were first described by Arockiaraj et al. [8].  Additionally, Muhiuddin et al. 
[9, 10] examined the classical mean labeling of graphs.  Recently Rajesh Kannan et al. developed the 
classical mean [13] and C-exponential mean [14] for several standard graphs.  Motivated by the 
works of so many authors in the area of graph labeling, we have defined a new type of labeling called  
C-root square mean labeling.  A function f is called a C-root square mean labeling of a graph ( )EVG ,  

with p  vertices and q edges if ( )  1,,3,2,1: +→ qGVf   is injective and the induced function 

( )  1,,3,2:* +→ qGEf   defined as ( )
( ) ( )
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* vfuf
uvf   for all ( )GEuv , is bijective.  A 

graph that admits an C-root square mean labeling is called a C-root square mean graph.  In this 
paper, we have discussed the C-root square meanness of the triangular belt graph ( )TB , slanting 

belt graph ( )SB , diamond ladder graph nDl  and the graph ( ) ,,, knTBL . 

   

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
2 Main Results 

 

Theorem  2.1.  The triangular belt  ( )TB  is a C-root square mean graph, for any   in nS with the 

first block is being      where  = ,S  and for all .1n  

Proof.   Let 1,,,2,1 +nunuuu   and 1,,,2,1 +nvnvvv   are the top vertices and bottom vertices of the 

triangular belt, respectively. The graph ( )TB  has 22 +n vertices and 14 +n edges. 

Define ( )( )  24,,3,2,1: +→ nTBVf   as follows. 
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( ) andniforiuf i 11,24 +−=  

( )
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=
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.12,44

1,1

nii

i
vf i  

Then the induced edge labeling *f is obtained as follows. 

( )

( ) ,1,14

,1,14

1

*

1

*

niforivvf

niforiuuf

ii

ii

−=
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+

+
 

( )

( ) andniivuf

niforivuf

ii

ii

=

+−=

+ 1,4

,11,24

1

*

*

 

( ) .3,441

* niforivuf ii −=−   

Hence f is a C-root square mean labeling of G. Thus the triangular belt  ( )TB  is a          C-root square 

mean graph, for any   in nS with the first block is being      where  = ,S  and for all .1n  

 
 

Theorem  2.2.  The slanting belt ( )SB  is a C-root square mean graph, for any   in nS with the first 

block is being      where  = ,S  and for all .3n  

Proof.   Let 1,,,2,1 +nunuuu   and 1,,,2,1 +nvnvvv   are the top vertices and bottom vertices of the 

slanting belt, respectively. The graph ( )SB  has n2 vertices and 34 −n  edges. 

Define ( )( )  44,,3,2,1: +→ nSBVf   as follows. 

( )








+−

−

=

=

,14,74

32,13

1,1

nii

ii

i

uf i         

( ) andniforivf i −= 1,14     

( ) .341 −=+ nvf n  

Then the induced edge labeling *f is obtained as follows. 

( )




−

=
=+

nii

i
uuf ii

2,44

1,2
1

*        

( )




=

−+
=+

,,4

11,24
1

*

nii

nii
vvf ii  

( ) ,1,141

* niforiuvf ii −=+     

( ) andniforivuf ii −= 3,34*  

( ) .11,142

* −+=+ niforiuvf ii  

Hence f is a C-root square mean labeling of G. Thus the slanting belt ( )SB   is a C-root square mean 

graph, for any   in nS with the first block is being     where  = ,S  and for all .3n  
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Theorem  2.3.  The graph  ( ) ,,, knTBL  is a C-root square mean graph, for any   in nS with the 

first and last block are being    and   in kS ,  for all .0k  

 
Proof.    
Let   1,4,,2,4,1,4,1,3,,2,3,1,3,1,2,,2,2,1,2,1,1,,2,1,1,1 −−++ kvvvkvvvnuuunuuu   is the vertex set 

of the graph ( ) ,,, knTB . 

Define ( )( ) ( ) 24,,3,2,1,,,: ++→ knknTBVf   as follows. 

( ) niforikuf i += 1,44,1 ,       

( ) ( ) ,241,1 ++=+ knnuf          

( ) ,41,2 kuf =  

( ) ( ) ,12,2424,2 +−++= niforikiuf  

( )




−

=
=

andkii

i
ivf
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1,1
,3          

( ) .1,24,4 kiforiiuf −=  

Then the induced edge labeling *f is obtained as follows. 
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( ) ,4,32,2

* kuuf k =                             
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( ) andkiforivvf ii 12,41,4,3
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Hence f is a C-root square mean labeling of ( ) ,,, knTBL . Thus the graph  ( ) ,,, knTBL  is a  C-root 

square mean graph, for any   in nS with the first and last block are being    and   in kS ,  for all 

.0k          
 
Theorem  2.4.  The diamond ladder graph nDl  is a C-root square mean graph, for any .1n  

 
Proof.   The diamond ladder graph  nDl  is a connected graph with a vertex set 

( )    niizniiyixnDlV 21:1:, =  and an edge set 

( )  −++= 11:1,1 niiyiyixixnDlE   niiyix 1:  −− niiziyiziyizixizix 1:2,12,2,12

 .11:122 −+ niiziz  

Thus ( ) nnDlV 4=  and ( ) .38 −= nnDlE  

Define ( )  28,,3,2,1: −→ nnDlVf   as follows. 

( ) ,1,68 niforiixf −=        
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Then the induced edge labeling *f is obtained as follows. 
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* 1
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i
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21,57
* 12

nii

ii
zxf ii  

( ) ,1,38* 2 niforizxf ii −=           

( ) andniforizyf ii −=− 1,58* 12  

( ) .1,28* 2 niforizyf ii −=  

Hence f is a C-root square mean labeling of G. Thus the diamond ladder graph nDl  is a       C-root 

square mean graph. 
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Theorem  2.5.  Let   niiuiwiviu 1:  be a collection of n  disjoint triangles. Let G  be the graph 

obtained be joining iw to 11,1 −+ niiw  and joining  iu  to 1+iu  and .11,1 −+ niiv Then G  is a 

C-root square mean graph. 
 
Proof.   The graph  has G has n3  vertices and  36 −n  edges respectively. 
Define ( )  26,,3,2,1: −→ nGVf   as follows. 
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Then the induced edge labeling *f is obtained as follows. 
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Hence f is a C-root square mean labeling of .G  

 
     

3. Conclusion 
 

In this paper, the C- root square meanness property of the triangular belt graph, slanting belt 

graph, diamond ladder graph and the graph ( ) ,,, knTBL  are discussed. It is possible to investigate 

the C-root square meanness for other graphs. 
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