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Abstract

Let G =(V, E) be asimple graph. G is said to be a mean cordial graph if f:V(G)—{0,1,2} such that for each edge uv

the induced map f* defined by f*(uv) =

{f(u)+ f(v)}
2

where [ x] denote the least integer which is <x and |e; (0) - ef(1)| < 1

where ¢¢(0) is no.of edges with zero label. e(1) is no.of edges with one label.

The graph that admits a mean cordial labeling is called a mean cordial graph (MCG).

In this paper , we proved that D,[C,] , Do[Ky,] , Do[Py + Kq] , D,[P,] are mean cordial graphs.
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1.INTRODUCTION:

A graph G is a finite non-empty set of objects called
vertices together with a set of unordered pairs of distinct
vertices of G which is called edges. Each e = {uv} of vertices
in E is called an edge or a line of G. For graph theoretical
Terminology we follow

2.PRELIMINARIES:

We define the concept of mean cordial labeling as
follows.

Let G = (V, E) be a simple graph. G is said to be a
mean cordial graph if f: V(G)—{0,1,2} such that for each
edge uv the induced map f* defined by f*(uv)

_[f(U)+ f(v)
B 2

is <x and |e¢(0) - ex(1)| <1 where e¢(0) is no.of edgeswith label
0. e¢(1) is number of edges with label 1.

} where | x] denote the least integer which

A graph that admits a mean cordial labeling is called
a mean cordial graph. We proved that D;[C,] , Do[Kin ],
D;[P,+ Ky] , D2[Pn] are mean cordial graphs.

DEFINITION 2.1 (SHADOW GRAPH)

Let G be a connected Graph. A Graph, constructed by
taking two copies of G say G; and G, and joining each vertex

u in G; to the neighbours of the corresponding vertex v in G,
,that is for every vertex u in G; there exists v in G, such that
N(u) = N(v). The resulting Graph is known as shadow Graph
and it is denoted by D,(G).

DEFINITION 2.2 (CYCLE)

A closed path is called a cycle and a cycle of length k
is denoted by C,.

DEFINITION 2.3(STAR)

Let Smn (n > 2) is astar with n spokes in which each
spoke is a path of length m.

DEFINITION 2.4(FAN)

The join G; + G, of G; and G, consists of G; UG, and all
lines  joining V; with V, as vertex  set
V(GluGz) = V(Gl) UV(Gz) and edges E(GluGz) = E(Gl)
VE(G;)  [uv:ueV(Gy and v eV(Gy) ]. The graph P, + K;
is called a Fan and P, + 2K is called the Doublefan.

DEFINITION 2.5(PATH)

If all the vertices in a walk are distinct, then it is
called a path and a path of length k is denoted by Py.1.
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3. MAIN RESULTS ON MEAN CORDIAL GRAPH
Theorem 3.1
D,(C,) is a Mean Cordial Graph.
Proof:
LetG=(V,E)
Let G be [D2(C,)]
Let V[D2(C,)] ={ui, vi:1<i<n}

Let E[Do(Cn)] = {[(ui Uir1) U (ViVis1) : I<i<n-1] U
[(ug un) W (Vi Vi) L (U Vo) U
(1 u2)] W [(u Vier) L (Ui Vig) U
(Vi Uir) L (Vi Uig) : 2<i<n-1]}
Define f: V(G)—{0,1,2} by

f(u) =1

f(vy) = 1
0 if i=0mod 2

f(u) = e ,2<i<n
1 ifi=1mod?2
1ifi=0mod2

f(v) = e ,2<i<n
Oif i=1mod 2

The induced edge labeling are

(Ui upy) = {

O ifi=1mod?2
o ,1<i<n-1
1 ifi=0mod 2

1if i=1mod?2
(Vi Vi) = . ,1<i<n-1
0 ifi=0mod 2

1if i=1mod?2
(Ui Vi) = .. ,2<i<n-1
0 ifi=0mod 2

{1ifizlmod2} ,
f(uivi) = ,2<i<n-1

0 ifi=0mod 2
Oif i=1mod?2

(Vi Uirg) = e . ,2<i<n-1
1 ifi=0mod 2
Oif i=1mod2

(vi uig) = . ,2<i<n-1
1 ifi=0mod 2
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When n is even , f*(u; vy) =1
*luyvy) =1
*(viun) =0
f*(viu)) =0
When nisodd , f*(v; us) =1
f*(uyv,) =0
f*(vyu,) =0
f*upvy) =1

Here e{(0) = e¢(1) for all n.
It satisfies the condition |ef(0) - ex(1)| < 1.
Hence , D,(C,) is a mean cordial graph.

For example the graph D,(C4) and D,(Cs) are
shown in the figurel and figure 2.

Figure 2
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Theorem 3.2

D,[K; ] is @ Mean cordial Graph.

Proof:

Let G=(V, E)

Let G be Dy[Kyn]

Let V[Dy(Ky)] ={u, v, (Ui v)) : 1<i<n}

Let E[Da(Ky)] = {[(uu) w (uvi) v (vu) v (vvi]
»1<i<n}

Define f : V(G)—{0,1,2} by

Case (i) : niseven

fu) =1
fv) =1
Oif i=1mod?2
f(up) = e ,1<i<n
2 ifi=0mod 2
Oif i=1mod 2
f(vi): ey - ,15151’1
2 ifi=0mod 2

The induced edge labeling are

0 if i=1mod 2 ,
*uu) = L ,1<i<n
1 ifi=0mod?2

O ifi=1mod?2
1 ifi=0mod 2

{O if i =1mod 2} ,
f*(vu) = ,1<i<n

*(uvy) = {

1 ifi=0mod 2
vy 0 if i=1mod 2 _
VVj) = e . =15
1 ifi=0mod 2 !

Here e¢(0) = ef(1)
It satisfies the condition |e; (0) - e; (1)| < L.
Hence [D,(Ky,)] (niseven) isamean cordial graph.

For example Dy(Kj ) is shown in the figure 3.

auw)

) aw) Av,)
Figure 3
Case (ii): nis odd
fu) =1
flv) =1
Oif i=1mod 2
f(u;) = . ,1<i<n
2 ifi=0mod 2
0if i=0mod 2
f(vi) = . ,1<i<n
2 ifi=1mod?2

The induced edge labeling are

0 if i=1mod 2 ,
(u u) = . ,1<i<n
1 ifi=0mod 2

0 if i=0mod 2

(uwv) = e - ,1<i<n
1 ifi=1mod?2
O ifi=1mod?2

vu)=9, . . ,1<i<n
1 ifi=0mod 2

0if i=1mod 2
P(vvy) = o ,1<i<n
1 ifi=0mod 2

Here ;(0) = e(1)

It satisfies the condition |e (0) - e(1)| < 1.

Hence [D2(Ky,)] (n is odd) is a mean cordial graph.

For example D,(Kj 3) is shown in the figure.
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1if i=1mod?2
(Ui Vi) = e - 1<i<n-1
0 ifi=0mod 2

1<i<n-1

Oif i=1mod?2
viup) =9, ...
1 ifi=0mod 2

Hence e{(0) = e¢(1) for all n.

o) 2A4) ow,) o) o 2w It satisfies the condition |ef(0) - e(1)|< 1.

Hence D,(P, +K;) is a mean cordial graph
Figure 4

For example, D,(P,+ Kj) is shown in the figure 5.

Theorem 3.3
Graph D,[P,+Kj] is a Mean Cordial Graph.
Proof:
Let G=(V, E)

Let G be D,[P, +K]

Let V[Dy(P, + K9] = {u,v,u;,v; : 1<i<n}

Let E[Dy(P,+K)] ={(u u) U (uv) U (vu) v

(V Vi) U (Uj Uis1) U (Vi Vien)

Figure 5
U(UiVH.l)U(Vi UH.]_): 1<i< 1’1'1} Theorem 3.4
Define f: V(G)—{0,1,2} by Graph Dy(P,) is a Mean Cordial Graph.
f(u) =2 Proof:
f(v) =0 Let G= (V, E)
{1 if i =1mod 2} , Let G be Dy(P,)
f(ui) = L ,1<i<n
0 if i =0 mod 2 Let V[Da(Py)] = {ui ,vi:1< i< n}
f(v) =1 Let E[D(Pn)]= {[(Uitlis1):1< i< n-1]JU[(V; Vier):1 < i< n-1]
The induced edge labeling are Ul(vi Uir):1 < i< n-1]JU[(Ui Virg):1 < i<n-1]}
fFuu) =1 Define f: V(G)—0,1,2} by
Fuv) =1 2 if i=1mod 2 .
f(u) = . 1s1<n
*(vu) =0 0 ifi=0mod 2
(v vi =0
(vvi) o [0 i=0mod2]
= Vi) = . - =1 =
P(uiun) =0 1 ifi=1mod?2
(vivie) =1
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The induced edge labeling are
f*(Ui Ui+1) =1, 1<i<n-1

f*(Vi Vi+1) = 0, 1<i<n-1

<i<n-1

Oif i=1mod?2
*(Vi Uisg) = . 1
1 ifi=0mod 2

1if i=1mod?2
*(Ui Vier) = . ,1<1<n-1
0 ifi=0mod 2

It satisfies the condition
ef(0) = ef(1) for all n
Hence, D,(P,,) is a mean cordial graph.

For example, the mean cordial graph of Dy(P,) is shown
in the figure 6.

2w) 1 Ou) 1 2Au;) 1 0(u,)

XD

w) 0 ov) O 1) O oy

Figure 6
4. Conclusion

Graph labeling place a vital role not only in the
theoretical aspect but also in many practical application
problems. There are number of labeling such as magic
labeling, graceful labeling, mean labeling and super-mean
labeling.

Particularly cordial related labeling such as mean
cordial, divisor cordial, mean-square cordial labeling etc.
place an important role in digital technology
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