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Abstract—In a graph G(V,E) is a mapping fv _){0'1'2}
le* (i) —e*(j)| <1 fori, j={012}

condition

such that

f(uv):(—fw—‘, uveV

and the mapping satisfies the

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 fv—1{012} such that

f(uv)= {f(u)+f(\/)] u,veV
2 and the mapping satisfies the
condition e* @ —e(3) <1, fori, j = 012} where e* (i)

donates the total number of edges labeled with! € {0'1'2}. 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.

Il. TOTAL MEAN CORDIAL LABELING IN VARIOUS GRAPHS
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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
f(u)+ f(v)'l
. f(uv)={  u,veV
fv _){0’1’2} such that 2
and the mapping satisfies the condition

le* (i) —e*(j)| <1, fori, j = {012}

the total number of edges labeled with Is {0’1'2}. The graph
consist total mean cordial labeling it named as a total mean
cordial graph.

-/
where € (I) donates

Theorem 2.1: The Brush graph B, is a total mean cordial

graph.

Proof: The Brush graph B, constructed by the path P

n

and R . Therefore Brush graph

— ) : < H < 1 1
v {u,,V,,l_ = n}. Note that there isa M different

B, having the set of vertices
uiVi

N .
Pl paths in B, it is denoted by R lsi<n and also it
contain P paths in B, Therefore edges set
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E(B,) = v l<i<n-Lulvfi<i<n]

i+l

. This implies
order and size of B are 2N and 2n—1 Construct the mapping
f :V(B"))_){O’l’z} as follows ,
Case(i): If n=0 (mod3)
t=—
Let 3 now
f :V(B"))_){O’l’z} as follows
2, forl<i<t
f(U,)=11 for(t+1)<i<2t
0, Otherwise
2, forl<i<t
f(V,) =41 for(t+1)<i<2t
0, Otherwise

We note that
[(2n-1)

e.(0)= 31—1

3
Case(ii): If n=1 (mod3)

n
t=|=

Let 31 now we
f:v(B,))—>{012} as follows
2, forl<i<t
f(U;)=11 for(t+1)<i<2t
0,Otherwise
2, forl<i<t
f(Vv,) =41 for(t+1)<i<2t
0, Otherwise

we  construct the  mapping

above  mapping
(2n-1)

o]
an

from the

construct the  mapping

e,.(0) {MJH
We note that from the above mapping 3

| q(l):{MJ a eAZ):{mJ

3 3
Case(iii): If n=2 (mod3)
n

Let t 3 now we
f :V(B"))_){O’l’z} as follows
2, forl<i<t
f(U,) =11 for (t+1)<i<2t
0, Otherwise
2, for1<i<(t-1)
f(V,)=41 fort<i<2(t-1)
0, Otherwise

construct  the  mapping

e, (0)= 2
We note that from the above mapping ' 3 ,
e ()= (2n-1) e (2)- (2n-1)
' 3 and 3 .Therefore from the above

cases the Brush graph B: under consideration satisfies the
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conditions le*(i)—e*(j) <1 fori, j = 012}

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

B,, B, &B,

. Hence Brush

Vi's & - >

FigUre >2.1: Total mean cordial labeling of the graph
B,, B, &B,
In the above graph Bg, the number of edges labeled with

e.(0)=5 ’ef*(1)=6 e e.(2)=6 . The graph

e..(0)=5

0,1 or 2 is

B7, the number of edges labeled with 0,1 or 2 is

en(l)=4 and Bix(2) =4 . Finally the graph B the number

e.(0)=5 e.()=5_

of edges labeled with 0,1 or 2 is nd
g . Therefore BB &Bs satisfies the condition
fe* (@) —e*(D|<1 fori, j = 01,2} Hence the graph
B,,B, &B

8 are Total mean cordial graph.

Theorem 2.2: The ladder graph L, is a total mean cordial

graph.
Proof: The ladder graph L“, constructed by the graphs

R&F, . Therefore the graph

L, having the set of vertices
V ={uf<i<njuif<i<n}

. Note that there is (2N

PoPand P

L

The contains the graphs

edges set of ladder graph ™ is
L<i<n-tjuipvL<i<n-gofuvi<i<n

vertices in L".
Therefore the
E(B,) = {uivi+1
. This implies size of Lv are 30-2 Construct the mapping
v :V(B"))%{O’l’z} as follows,

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

n
Let t 3 now we construct the mapping
f :V(B”))_){O’l’z} as follows
2, forl<i<t 2, forl<i<t
f(U,)=1{1 for(t+1)<i<2t f(V,)=11 for(t+1)<i<(2t-1)
0,Otherwise 0,Otherwise
650
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e.(0)=n-1
We note that from the above mapping we get | ©

’ ef*(l):n_land ef*(2)=n'

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

s
Let 3] now we construct the mapping

f:V(B,))—>{012}

as follows
2, forl<i<t 2, forl<i<t
f(U,) =141 for(t+1)<i<2t f(V,) =11 for(t+1)<i<2t
0, Otherwise 0, Otherwise
. e.(0=n
We note that from the above mapping f )
e.=n-1 e.(2)=n-1
FO=n-1__e.()
Case(iii): If n=2 (mod3)

n

5
Let 31 now we construct the mapping

f:v(8,)—>1{012) as follows
2, forl<i<t
f(U,) =11 for(t+1)<i<(2t-1)
0, Otherwise
2, forl<i<(t-1)
f(v,) =11 fort<i<(2t-1)
0, Otherwise
. e.(0=n-1
We note that from the above mapping :
e-@=n-1 and ef*(z) a n.Therefore from the above cases
the graph L, under consideration satisfies the conditions
le* () —e*(j)| <1, fori, j = 012}
a total mean cordial graph.
Example 2.2: The total mean cordial labeling of ladder

graph Lo L&l

. Hence ladder graph L s

Fidure 2.2: 'I;he total mean cordialnlabeling of ladder graph
Lo, L, &Ly
In the above graph Lﬁ, the number of edges labeled with 0,1

e(0)=5 ’ef*(1)=6 and e.(2)=6 The graph L7,

e.(0)=7

or 2 is

the number of edges labeled with 0,1 or 2 is
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&-(1)=6 and &-(2)=6 . Finally the graph LB the number

e.(0=7 e.0=7

of edges labeled with 0,1 or 2 is nd
¢-(2)=8 . Therefore By, B, & B, satisfies the condition
* (i) _ax (i) < —
\e (i)-e (J)‘_l' fori, | {0’3“2} Hence the graph
Lo Ly &Ly are total mean cordial graph.
Theorem  2.3: The triangular ladder graph
(TL,), nisdivisibleby 3 is a total mean cordial graph.

Proof: The triangular ladder graph (TLy) constructed by
the path P\ and Pan . The triangular ladder graph (TL,)
contains two Ry paths and a Pan path. Therefore triangular
ladder graph (TL,) having the set of vertices
V =iy, v 1<i<nj . The edges set
E(TLn) = {u1u2 » UpUs, Uy U }U
AVRVAVARVARYA TG VATRRTAVARSTATARVATI This

n

t=
are 2N and 4n—3 et 3
f:v(TL))—>{012}

implies order and size of (TL,)

now we construct the mapping
follows
2, forl<i<t 2, forl<i<(t-1)

f(U;) =141 for(t+1)<i<2t f(v,)=41, fort<i<2(t-1)

0, Otherwise 0, Otherwise
We note(that frg)m the above Enappir;g
4n-3 4n-3 (4n-3)
(@ =—7=—= Q) ="—— S L
e.-(0) 3 , e.-(@) 30 o e,.(2) 5

Therefore from the above cases the graph (TLy) under
consideration satisfies the conditions

le*(i)—e*(j) <L fori, j= {012}

graph (TL, ). nisdivisibleby 3 is a total mean cordial graph.
Example 2.3: The total mean cordial labeling of the graph
(TL)

Hence triangular ladder

| 1 P y 0

Vi 2 2 1 1 0 D 0 0

| 2 1 U | 0 1] {)
Figure 2.3: The total mean cordial labeling of triangular
ladder graph (TLs)

In the above graph T, , the number of edges labeled 0,1

e.(2)=11 e =11 _  e.(0)=11

and 2 is . Therefore

the triangular ladder graph TLs satisfies the condition
le*()—e* () <1, fori, j={012}
total mean cordial graph.

Theorem 2.4: The sunlet graph S1 s a total mean cordial
graph.

. Hence the graph TL, is a

Proof: The sunlet graph S” constructed by the cycle C: and
R Sy having the set of vertices
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V={u,v1<i< n}_ Note that there isa ' N' different JiVi ,

Pl paths in Sy and also it contain C, paths in S“. Therefore
edge set E(S,) = {(V1V2 ), (V2V3 )"'(V(n—l)vn )- (anl)}u

{(ulvl)’ (UZVZ)’“(U(“'“V(”'D ) U, )} .This implies order and size
of Sy is 2N Construct the mapping f :V(S“))_){O’l’z}
follows ,

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

t=—
Let 3 now  we

f:V(B,)) {012} as follows
2, forl<i<t
fU;) =141 for(t+1)<i<2t
0, Otherwise
2, forl<i<t
f(V;)=11 for(t+1)<i<(2t-1)
0, Otherwise

as

construct the  mapping

2n
e.(0)=—
We note that from the above mapping, we get : 3

ef*(l)zz—:: e.(2)=2"

and 3
Case(ii): If n=1 (mod3)

n
t=|—

Let 3 now we
f:Vv(8,) {012} as follows
2, forl<i<t
f(U;) =11, for(t+1)<i<2t
0, Otherwise
2, forl<i<t
f(v;) =11 for(t+1)<i<2t
0, Otherwise

construct the  mapping

2n
ef* (0) = [3—‘
We note that from the above mapping ,

_|2n _|2n)_
efx(l)_(swand ef*(z)_hl 1.

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

[z
Let 31 now we construct the mapping

f:v(B,) {012} as follows
2, forl<i<t
f(U,) =11 for (t+1)<i<(2t-1)
0, Otherwise
2, fori<i<(t-1)
fV,)=<1 fort<i<2(t-1)
0, Otherwise
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2n
o3
We note that from the above mapping 3 )
e,*(1)=L2”J+1 ef*(z):F”J
3 and 3

S
Therefore from the above cases the sunlet graph ~"under
consideration satisfies the conditions

le*(i)—e* (i) <1, fori, j = 01,2}
is a total mean cordial graph.

. Hence sunlet graph S“

Example 2.4: The total mean cordial labeling of the sunlet

graph S

Figure 2.4: Total mean cordial labeling of the sunlet graph
SG

In the above graph SG, the number of edges labeled with
o) =2 ,ef*(l):4 and Uy . Therefore S

satisfies the condition {e*(i)—e*(j)[sl fori,j:{O,LZ}.

01or2is

Hence the graph SG are Total mean cordial graph.

I11. 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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