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Abstract: 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) = [M] where |x| denote the least integer which is < x and |e¢ (0) - ef(1)| < 1 where
e¢(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 P,o Ky, (P,+K/)
’ Pn X an(Pn :CS) v(Pn: Sl) ’ I:)n XPZ :Pn +2K1

Z-(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) = where | x| denote the

lf (u);rf (v)l

least integer which is < x and |e¢(0) - e«(1)| < 1 where e¢(0) is no.of edges with zero label. e (1) is no.of
edges with one label.

A graph that admits a mean cordial labeling is called a mean cordial graph. We proved that P, o Ky (P, +K3
), PnxPn, (Pn:C3), (Pn: S1), Pn X Py, Ph+2K; ,Z-(Py) are mean cordial graphs.

Definition 2.1(Comb)
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The Corona G; O G, of two graphs G; and G; is defined as the graph G obtained by taking one copy of G;
(which has p; points) and p; copies of G, and then joining the i point of G, to every point in the i" copy of
G,. The graph P,© Kj is called a comb.

Definition 2.2(Fan)

The join G; + G, of G; and G, consists of Gyu G, and all lines joining Vi with V5 as vertex set V(G1UG;) =
V(G1) UV(Gy) and edge set E(G1UG2) = E(Gy) WVE(G,) L[ uv:u eV(Gy) and v eV(Gy) . The graph

P, + Ky is called a Fan.
Definition 2.3(Grid)

To define the product G; x G, consider any two vertices u = (us, Uy) and v = (vy, Vo) in Vix V,. Then u and
v are adjacent in G;x G, whenever (u; = vy and u; adj vz) or (uz = v, and u; adj v;). The product Ppx P is

called planar grids.

Definition 2.4(P, : Cs)

A vertex of cycle C; attached and every vertex of a path P, is denoted by [P, : Cs].

Definition 2.5(Pn : S1)

Star of length one is joined with every vertex of a path P, through an edge.

It is denoted by [P, : S1].

Definition 2.6[(Z-(Pn)]

In a pair of path P, i vertex of a path P; is joined with i+1" vertex of a path P,. It is denoted by Z-(P,).
Definition 2.7(Double fan)

The join G; + G, of G; and G, consists of Gy Gz and all lines  joining V3 with Vsas vertex set V(G1UG,)
=V(G1) UV(Gy) and edge set E(G1UG;) = E(G1) WE(G,) u [uv:u eV(Gy) and v eV(Gy) ]. The graph Py

+ 2K is called the Doublefan.

Definition 2.8(Ladder)
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To define the productG; x G, consider any two vertices u = (ug, Uz) and v = (v, Vo) in Vix V,. Then u

and v are adjacent in G;x G, whenever (u; = v; and u; adj V) or (uz = v, and u; adj vi). The product

Ksox Py is called Laddar.

3. Main Results on Path Related Mean Cordial Graphs

Theorem 3.1
Graph Pnhe Kj is a Mean Cordial Graph.

Proof:
Let G = (V, E)
Let G be Pro K;
Let V[Pre Ki] ={(ui, vi): I1<i<n}
Let E[Pne K1] = {[(ui Uj+1):1< i< n-1] [ [(ui vi): 1<i<n]}
Define f: V(G)—{0,1,2} by
flu)=1
f(vi)=0
The induced edge labeling are
(Ui uis) =1
f*(ujvi) =0
Hence the graph satisfies the condition |e#(0) - ex(1)|< 1.

Therefore the graph Pne K is a mean cordial graph.
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For example, the graph P4o Kj is shown in the figure.

1) 1 1) 1 1(u3) 1 1(uy)
P T * 'Y
0 0 0 0
[ ] @ [ ] [ ]
0(v1) 0(vy) 0(v3) 0(vs)
Theorem 3.2

Fan (P, + K;) is a Mean Cordial Graph.
Proof:
Let G =(V, E)
Let G be (P, + Ky)
Let V[P, + K] ={u,ui: I1<i<n}
Let E[Pn + Ki] ={[(u u;) : 1<1i<n] [T [(uj Uix1) : 1<i<n-1]}
Define f: V(G)—{0,1,2} by
fluy=2

_(lif i = 1mod?2 .
f(u) ‘{o if i = Omod2 ' 1=1=P

The induced edge labeling are
Fuu)=1
*(uj Ui+1) =0
Hence the graph satisfies the condition |e¢(0) - e¢(1)| < 1.

Therefore the graph (P, + K3) is a mean cordial graph.
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For example the graph (P, + K3) is shown in the figure

1 %1)

2(u)® 0

Theorem 3.3

Grid P, x P, is a Mean Cordial Graph.

Proof:
Let G =(V, E)
Let G be P, x P,
Let V[G] = {ujj : 1<i<n}
Let E[G] = {[(ujj Uig+1)):1< i <n,1<j < n-1] [ [(Ujj Ugen): 1< i< n-1,1 <i < n]
Define f: V(G)—{0,1,2} by
The vertex labeling are
When i = Imod2
f(uj)=1,1<i<n,1<j<n
When 1 = Omod2

fUe _{OiszlmodZ,lsign
(Ui) = 1if j=0mod2,1<j<n

The induced edge labelling are

(U Urrors) = lifi=1mod2,1<i<n,1<j<n-1
(Ujj Uig+)) = Oifi=0mod2,1<i<n,1<j<n-1

(u”u(lﬂn)_{“fiEOmodZ,lsiSn—l,l <j<n

Here the graph satisfies the condition |e{(0) - ex(1)| < 1.

Hence , P, x P, is @a mean cordial graph.
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For example, the graph P4 x P4 is shown in the figure.

luy) 1 up) 1 1)
® ® |

0 1 (

[ 9
Ofu)| 0 I( 15 0 0(uy3)

0 1 0
o ®
l(uy) 1 I(up) 1 1(u33)
Theorem 3.4

Graph (P, :Cs) is a Mean Cordial Graph.
Proof:
Let G = (V, E)
Let G be (P, :C3)
Let V[G] ={ui:1<i<n, uj:1<i<n, 1<j<2}
Let E[G] = {[(ui Uix1):1<i<n-1] [T [(ujuip): 1< i< n]
7 [(uj uiz):1<1 < n] [0 [(uiz Ui2):1<1 < n]
Define f: V(G)—{0,1,2} by

_(lif i = 1mod?2 .
(i) = {0 if i = 0mod2 Isisn

f(uy)=2,1<i<n

f(uix)=0, 1<i<n

The induced edge labelling are
f*(uiup)=1,1<i<n

*(uiuix) =0,I<i<n
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f*(uiL Up) = 1,1<i<n

*(Uj Uis1) =0,1<i<n

Hence , ef(0) + 1= e¢(1)

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

Hence, the graph (P, :Cs3) is a mean cordial graph.

For example, the graph (P, :Cs) is shown in the figure.

1(y) 0 0(uy)
[ ]
1 0 1 0
9 [ ) [ ]
2(uyy) 1 0(uy2) 2(uy) 1 0(u)

Theorem 3.5
Graph [Py : S1] is a Mean Cordial Graph.
Proof:
Let G = (V, E)
Let G be [Pn: S1]
Let V[P :Si] ={ui: 1<i<n;(uj):1<i<n, 1<j<2}
Let E[Pn : S1] = {[(ui Uis1) : 1<i<n-1] O [(ui uin) [ (Uiz Uip) : 1<i<n]}

Define f: V(G)—{0,1,2} by

fuiuip)=1,1<i<n
f(ui))=0,1<i<n

_(2if i =1mod2 .
f(“‘Z)‘{o if i = Omod2 > ' =' ="
The induced edge labeling are
*(uj uis) =1, 1<i<n-1
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f*(Ujui)) =0, 1I<i<n

1ifi=1mod2 i
f*(uil Uiz) = {0 l;l = Omod2 ’ 1<£1<n

Here , e;(1) + 1=e¢0) , if nis even

ef(1) =e¢0), if niis odd
It satisfies the condition |ef(0) - ef(1)| < 1.
Hence, [P : S1] is a mean cordial graph.

For example [P, : S1] and [Ps : S;] are mean cordial graphs as shown in the

figure.
| 1(up) 1 1(uy)
. L]
0 0
0(uy;) @ ® 0(uy)
1 1
L @
2(up) 0(u32)
1(uy) 1 I(uy) 1 1(us)
L | L »
0 0 0
0(ui1) @ 0(u21) @0(us;)
1 0 1
@ @ [
2(ug2) 0(u22) 2(us
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Theorem 3.6

Ladder [P,x P,] is a Mean Cordial Graph.

Proof:
Let G = (V, E)
Let G be [P, x Py]
Let V[Pn x P2] = {(ujj) : 1<i<n, 1<j <2}
Let E[Pn x P2] = {[(Ui1 Ui2) :1< 1 <n] I [(Ujj Ug+pyj): 1S1<n-1,1<j<2]}
Define f: V(G)—{0,1,2} by

_(lif i =1mod2
F(uia) ‘{2 if i = 0mod2> =1=1

f(ux) =0, 1<i<n
The induced edge labeling are

0if i = 1mod?2 .
(Ui Ui) = {1 i;i = Omod2 ’ =10

*(uip Ugr) =1, 1<i<n-1

*(Ui2 UGi+1)2) =0, 1<i<n-1

Hence , the graph satisfies the condition |ef(0) - e(1)| < 1.
Therefore , [P, % P,] is a mean cordial graph.

For example , the graph [P3 % P;] is shown in the figure.

1 gll 1) 0 ﬂglu)

1 0
2(uy)® 1 ® 0(up)
1 0
® ®
1 {1_13 1) 0 {}{1.13])
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Theorem 3.7

Z — (Pp) is a Mean Cordial Graph.

Proof:
Let G = (V, E)
LetG be Z - P,
Let V[Z-Pn]={u;, vi: 1<i<n}
Let E[Z - Pn] = {[(ui Uix1) (7 (ViVis) (1 (ViVisr) @ 1S1<n-1]}
Define f: V(G)—{0,1,2} by

_(1if i = 1lmod2 .
f(u) ‘{o if i = Omod2 +1S1S1

_(2if i = 1mod2 .
fvi) = {0 if i =0mod2 lsi=n

The induced edge labeling are
f*(Ui Ui+1) =0, 1<i<n-1
f*(Vi Vis)=1,1<1<n-1

1lifi=1mod?2 )
(Vi i) = {O i;i = Omod2 ’ Isiznl

Here , e:(0) = e¢ (1) when n is odd.

es (0) + 1 = e¢(1) when n is even.
It satisfies the condition |ef (0) - ef(1)| < 1.
Hence , Z — (P,) is a mean cordial graph.

For example the graphs Z — (P,4) and Z — (P3) are shown in the figure.
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1(uy) 0 0(uy) 0 1(us) O O(us)
L [ J
1 0 1
L L] L
2(vy) 1 0(v2) 1 2(v3) 1 0(vy)
1(uy) 0 )
®

E?V 1) 1

Theorem 3.8

Double Fan P, + 2K; is a Mean Cordial Graph.

Proof:
Let G =(V, E)
Let G be P, + 2K;
Let V[P, + 2K3] ={u, v, u; : 1<i<n}
Let E[Pn + 2K1] = {[(u uj) 7 (v uj) : 1<1<n] [ [(uj Ui1) : 1<1<n-1]
Define f: V(G)—{0,1,2} by
f(u)=1

f(v) =2
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0if i =1mod?2 .
(i) = {1 if i = 0mod2 > 1SS

The induced edge labeling are

O0if i =1mod2 .
* D) =
F(u ) {ll'fiEOmodZ’ISISn

f*(vu)=1,1<i<n
*(Uj Uis1) =0,1<i1<n-1
Here e¢(0) = ef(1) when n is odd.
ef(0) + 1 = e¢(1) when n is even.
Hence it satisfies the condition |e¢(0) - ex(1)| < 1.
Therefore the graph P, + 2K; is a mean cordial graph.

For example P, +2K; and P3; +3K; are shown in the figure.

0(uy)

1(w)e 0 ®2(v)

H

1(uw) 1 (uo) 2(v)
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