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Abstract—In a graph G(V,E) is a mapping  2,1,0: Vf  such that 

 
   

Vvu
vfuf

uvf 






 
 ,,

2  and the mapping satisfies the 

condition 
 2,1,0,,1)(*)(*  jiforjeie

where contributes the total number of edges that have the label. The graph is referred to as a 

total mean cordial graph as it is composed of total mean cordial labels. The total mean cordial labeling in a variety of graphs, including brush, 

ladder, and triangular ladder graphs, will be examined in this work. Provide examples to further clarify the theory. 
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I. INTRODUCTION 

In graph theory, cordial labeling is one of the most well-
known study topics. Graphs can be labeled cordially in a 
variety of ways, such as intersection cordial, sum divisor 
cordial, and SD prime cordial. We shall define the term "total 
mean cordial labeling" in this essay. In a graph G(V,E) is a 

mapping  2,1,0: Vf  such that 

 
   

Vvu
vfuf

uvf 






 
 ,,

2  and the mapping satisfies the 

condition 
 2,1,0,,1)(*)(*  jiforjeie

 where 
)(* ie

donates the total number of edges labeled with  2,1,0i . The 
graph is referred to as a total mean cordial graph as it is 
composed of total mean cordial labels. We also looked into the 
overall mean cordial labeling in a number of other graphs, 
including ladder, brush, and triangular ladder graphs. Provide 
examples to further clarify the theory. 

 

II. TOTAL MEAN CORDIAL LABELING IN VARIOUS GRAPHS 

 

The concept of total mean cordial labeling in various 
graphs, including as brush, ladder, and triangular ladder graphs, 
is covered in this section. 

Definition 2.1: In a graph G(V,E) is a mapping 

 2,1,0: Vf
 such that 

 
   

Vvu
vfuf

uvf 






 
 ,,

2  
and the mapping satisfies the condition 

 2,1,0,,1)(*)(*  jiforjeie
 where 

)(* ie
donates 

the total number of edges labeled with 
 2,1,0i

. The graph 
consist total mean cordial labeling it named as a total mean 
cordial graph. 

Theorem 2.1:  The Brush graph nB
 is a total mean cordial 

graph. 

Proof: The Brush graph nB
constructed by the path nP

and 
nP1  . Therefore Brush graph nB

having the set of vertices 

 nivuV ii  1,,
. Note that there is a '' n  different iivu

, 

1P
paths in nB

 it is denoted by 
niPn 1,1  and also it 

contain nP
 paths in nB

. Therefore edges set 
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   nivunivuBE iiiin   111)( 1 . This implies 

order and size of nB
 are n2  and 12 n .Construct the mapping 

   2,1,0): nBVf
 as follows , 

Case(i): If n=0 (mod3) 

Let 3

n
t 

now we construct the mapping 

   2,1,0): nBVf
 as follows  

 
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
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
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
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tifor
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)(

 
We note that from the above mapping 

 
1

3
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

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12
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Case(ii): If n=1 (mod3) 

Let 










3

n
t

now we construct the mapping 

   2,1,0): nBVf
 as follows  
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
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We note that from the above mapping 

 
1

3

12
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
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3

12
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f
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 




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

 
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3

12
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n
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Case(iii): If n=2 (mod3) 

Let 










3

n
t

now we construct the mapping 

   2,1,0): nBVf
 as follows  

 







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

Otherwise
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We note that from the above mapping 

 
3

12
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f
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3

12
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n
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f
 and  

 
3

12
)2(*




n
e

f
.Therefore from the above 

cases the Brush graph nB
under consideration satisfies the 

conditions 
 2,1,0,,1)(*)(*  jiforjeie

. Hence Brush 

graph nB   is a total mean cordial graph. 
Example 2.1: The total mean cordial labeling of the graph 

879 &, BBB
 

 

 

 
Figure 2.1: Total mean cordial labeling of the graph 

879 &, BBB
 

In the above graph 9B
, the number of edges labeled with 

0,1 or 2 is 
5)0(* fe

,
6)1(* fe

and 
6)2(* fe

. The graph 

7B
, the number of edges labeled with 0,1 or 2 is 

5)0(* fe
,

4)1(* fe
and 

4)2(* fe
. Finally the graph 8B

, the number 

of edges labeled with 0,1 or 2 is 
5)0(* fe

,
5)1(* fe

and 

5)2(* fe
. Therefore 879 &, BBB

satisfies the condition 

 2,1,0,,1)(*)(*  jiforjeie
. Hence the graph 

879 &, BBB
 are Total mean cordial graph. 

Theorem 2.2:  The ladder graph nL
 is a total mean cordial 

graph. 

Proof: The ladder graph nL
, constructed by the graphs 

nPP &1 . Therefore the graph nL
 having the set of vertices 

   nivniuV ii  11
. Note that there is  )2( n  

vertices in nL
. The contains the graphs nPP ,2 and 

nP2 . 

Therefore the edges set of ladder graph nL
 is 

     nivunivvnivuBE iiiiiin   11111)( 11

. This implies size of nL
 are 23 n . Construct the mapping 

   2,1,0): nBVf
 as follows , 

Case(i): If n=0 (mod3) 

Let 3

n
t 

now we construct the mapping 

   2,1,0): nBVf
 as follows  

 














Otherwise

titfor

tifor

Uf i

,0

21,1

1,2
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






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We note that from the above mapping we get 
1)0(*  ne

f

, 
1)1(*  ne

f  and  
ne

f
)2(*

. 
Case(ii): If n=1 (mod3) 

Let 










3

n
t

now we construct the mapping 

   2,1,0): nBVf
 as follows  

 














Otherwise

titfor

tifor

Uf i

,0

21,1

1,2

)(  














Otherwise

titfor

tifor

Vf i

,0

21,1

1,2

)(

 

We note that from the above mapping 
ne

f
)0(*

, 

1)1(*  ne
f  and  

1)2(*  ne
f  

Case(iii): If n=2 (mod3) 

Let 










3

n
t

now we construct the mapping 

   2,1,0): nBVf
 as follows  

   














Otherwise

titfor

tifor

Uf i

,0

121,1

1,2

)(

 
 















Otherwise

titfor

tifor

Vf i

,0

12,1

11,2

)(

 

We note that from the above mapping 
1)0(*  ne

f , 

1)1(*  ne
f  and  

ne
f

)2(*

.Therefore from the above cases 

the graph nL
 under consideration satisfies the conditions 

 2,1,0,,1)(*)(*  jiforjeie
. Hence ladder graph nL

  is 
a total mean cordial graph. 

Example 2.2: The total mean cordial labeling of ladder 

graph 876 &, LLL
 

 

 

 
Figure 2.2: The total mean cordial labeling of ladder graph 

876 &, LLL
 

In the above graph 6L
, the number of edges labeled with 0,1 

or 2 is 
5)0(* fe

,
6)1(* fe

and 
6)2(* fe

. The graph 7L
, 

the number of edges labeled with 0,1 or 2 is 
7)0(* fe

,

6)1(* fe
and 

6)2(* fe
. Finally the graph 8L

, the number 

of edges labeled with 0,1 or 2 is 
7)0(* fe

,
7)1(* fe

and 

8)2(* fe
. Therefore 879 &, BBB

satisfies the condition 

 2,1,0,,1)(*)(*  jiforjeie
. Hence the graph 

879 &, LLL
 are total mean cordial graph. 

Theorem 2.3:  The triangular ladder graph 

3),( bydivisibleisnLn
 is a total mean cordial graph. 

Proof: The triangular ladder graph 
)( nL

 constructed by 

the path nP
and nP2 . The triangular ladder graph 

)( nL
 

contains two nP
paths and a nP2 path. Therefore triangular 

ladder graph 
)( nL

 having the set of vertices 

 nivuV ii  1,,
. The edges set 

   nnn uuuuuuTLE 13221 ,,)(

   nnnnnn uvvuvuuvvvvvvv ,,..,,, 1211113221  
. This 

implies order and size of 
)( nL

 are n2  and 34 n .Let 3

n
t 

now we construct the mapping 
   2,1,0): nTLVf

 as 
follows  

 














Otherwise

titfor

tifor

Uf i

,0

21,1

1,2

)(  














Otherwise

titfor

tifor

Vf i

,0

12,1

)1(1,2

)(

 
We note that from the above mapping  

 
3

34
)0(*




n
e

f
  , 

 
3

34
)1(*




n
e

f
and  

 
3

34
)2(*




n
e

f
. 

Therefore from the above cases the graph 
)( nL

 under 
consideration satisfies the conditions 

 2,1,0,,1)(*)(*  jiforjeie
. Hence triangular ladder 

graph 
3),( bydivisibleisnLn

 is a total mean cordial graph. 
Example 2.3: The total mean cordial labeling of the graph 
)( 9L
 

 
Figure 2.3: The total mean cordial labeling of triangular 

ladder graph 
)( 9L
 

In the above graph 9L
, the number of edges labeled 0,1 

and 2 is 
,11)2(* fe 11)1(* fe

and 
11)0(* fe

. Therefore 

the triangular ladder graph 9L
satisfies the condition 

 2,1,0,,1)(*)(*  jiforjeie
. Hence the graph 9L

 is a 
total mean cordial graph. 

Theorem 2.4:  The sunlet graph nS
 is a total mean cordial 

graph. 

Proof: The sunlet graph nS
 constructed by the cycle nC

and 
nP1 . Thereforesunlet graph nS

 having the set of vertices 
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 nivuV ii  1,,
. Note that there is a '' n  different iivu

, 

1P
paths in nS

 and also it contain nC
paths in nS

. Therefore 

edge set 
          1)1(3221 ,,...,)( vvvvvvvvSE nnnn

        nnnn vuvuvuvu ,,..., )1()1(2211  .This implies order and size 

of nS
 is n2 .Construct the mapping 

   2,1,0): nSVf
 as 

follows ,  
Case(i): If n=0 (mod3) 

Let 3

n
t 

now we construct the mapping 

   2,1,0): nBVf
 as follows  

 














Otherwise

titfor

tifor

Uf i

,0

21,1

1,2

)(

   














Otherwise

titfor

tifor

Vf i

,0

121,1

1,2

)(

 

We note that from the above mapping, we get 3

2
)0(*

n
e

f


  

, 3

2
)1(*

n
e

f


 and  3

2
)2(*

n
e

f


 
Case(ii): If n=1 (mod3) 

Let 










3

n
t

now we construct the mapping 

   2,1,0): nBVf
 as follows  

 














Otherwise

titfor

tifor

Uf i

,0

21,1

1,2

)(

 














Otherwise

titfor

tifor

Vf i

,0

21,1

1,2

)(

 

We note that from the above mapping 










3

2
)0(*

n
e

f

  , 











3

2
)1(*

n
e

f

 and  
1

3

2
)2(* 










n
e

f

. 
Case(iii): If n=2 (mod3) 

Let 










3

n
t

now we construct the mapping 

   2,1,0): nBVf
 as follows  

   














Otherwise

titfor

tifor

Uf i

,0

121,1

1,2

)(

 















Otherwise

titfor

tifor

Vf i

,0

)1(2,1

11,2

)(

 

We note that from the above mapping 










3

2
)0(*

n
e

f

, 

1
3

2
)1(* 










n
e

f

 and  










3

2
)2(*

n
e

f

 

Therefore from the above cases the sunlet graph nS
under 

consideration satisfies the conditions 

 2,1,0,,1)(*)(*  jiforjeie
. Hence sunlet graph nS

 
is a total mean cordial graph. 

 
 
Example 2.4: The total mean cordial labeling of the sunlet 

graph 6S
 

 
Figure 2.4: Total mean cordial labeling of the sunlet graph 

6S
 

In the above graph 6S
, the number of edges labeled with 

0,1 or 2 is 
4)0(* fe

,
4)1(* fe

and 
4)2(* fe

. Therefore 6S
 

satisfies the condition 
 2,1,0,,1)(*)(*  jiforjeie

. 

Hence the graph 6S
 are Total mean cordial graph. 

 

III. 3. CONCLUSION 

We shall define the term "total mean cordial labeling" in 
this essay. The graph is referred to as a total mean cordial graph 
as it is composed of total mean cordial labels. We also looked 
into the overall mean cordial labeling in a number of other 
graphs, including ladder, brush, and triangular ladder graphs. 
Provide examples to further clarify the theory. In the future. 
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