International Journal of Emerging Technologies in Engineering Research (IJETER)

Volume 2, Issue 3, October (2015)

Www.ijeter.everscience.org

Path Related Mean Square Cordial Graphs

Dr. A. Nellai Murugan
Department of Mathematics, V.O.Chidambaram College, Tuticorin, Tamilnadu, India.

S.Heerajohn
Department of Mathematics, V.O.Chidambaram College, Tuticorin, Tamilnadu, India.

Abstract — Let G = (V,E) be a graph with p vertices and q edges.
A Mean Square Cordial Labeling of a Graph G with vertex set V
is a bijection from V to {0, 1} such that each edge uv is assigned
the label ([(f(w))? + (f(w))?])/2 where [ x ] (ceilex) is the least
integer greater than or equal to x with the condition that the
number of vertices labeled with 0 and the number of vertices
labeled with 1 differ by at most 1 and the number of edges labeled
with 0 and the number of edges labeled with 1 differ by at most 1.
The graph that admits a Mean Square Cordial Labeling is called
Mean Square Cordial Graph. In this paper, we proved that Path
related graphs Sp(Pn,Kin), (P2umki)+N2 (m-odd), PnOCs,
Prn@2Kk1,m, Pn®Sm (n-even) are Mean Square Cordial Graphs.

Index Terms — Mean Square Cordial Graph, Mean Square
Cordial Labeling, 2000 Mathematics Subject classification
05C78.

1. INTRODUCTION

A graph G is a finite nonempty set of objects called vertices
together with a set of unordered pairs of distinct vertices of G
which is called edges. Each pair e = {u,v} of vertices in E is
called edges or a line of G. In this paper, we proved that Path
related graphs Sp(Pn,Kin), (P2Umki)+Nz (m-odd), PnOCs,
Pn@2k1m, Pn®Sm (n-even) are mean square Cordial Graphs.
For graph theory terminology, we follow [2].

2. PRELIMINARIES

Let G = (V,E) be a graph with p vertices and g edges. A Mean
Square Cordial Labeling of a Graph G with vertex set V is a
bijection from V to {0, 1} such that each edge uv is assigned
the label ([(f(w))* + (f(w))?1)/2 where [x] (ceilex) is the
least integer greater than or equal to x with the condition that
the number of vertices labeled with 0 and the number of vertices
labeled with 1 differ by at most 1 and the number of edges
labeled with 0 and the number of edges labeled with 1 differ by
at most 1.

The graph that admits a Mean Square Cordial Labeling is called
Mean Square Cordial Graph. In this paper, we proved that Path
related graphs Sp(Pn,Kin), (P2umky)+N, (m-odd), P,OCs,
Pn@2k1,m, Py®Sm (n-even) are Mean Square Cordial
Graphs.
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Definition: 2.1

Sp(Pm ,K1n) is a graph in which the root of the star Ky, is
attached at one end of the path Pp.

Definition: 2.2

The graph (P.umKi) + N is a graph with vertex set
V={z1,22,X1,X2....xm}VU {y1,y-}and edge set{[(y1z1),(
Y122),( Y221),( Y222),(2122) JU[(y1xi) U (y2xi) :1<i<m]}.

Definition: 2.3

The corona G10G; of two graphs Gi and Gz is defined as the
graph G obtained by taking one copy of Gi; (which has P;
points) and P; copies of G, and joining the i point of G; to
every point in the i copy of G. A vertex of cycle Cs attaching
at every vertex of a path P, is denoted by P,OCs.

Definition: 2.4

Pn@2ki1,m is a graph obtained from a path P, by attaching root
of a star Ky m at each pendent vertex of P,.

Definition: 2.5

Pn®Sm is a graph obtaining from the path P, by attaching root
of a star Sp, at every vertex of P,

3. MAIN RESULTS

Theorem: 3.1
Sp(Pn K1) is Mean Square Cordial Graph.
Proof:
Let G be Sp(Pn,K1,n)
LetV(G) ={ui,vi:1<i<n}
Let E(G) = { [ (uiti+1) : 1<i<n-1]JU [ (uavi) 1 1<i<n]}
Define f: V(G) — {0,1}
The vertex labeling are,

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

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

f(uuis) =0, 1< i< n-1
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ffuvi)=1,1<i<n
Here, vi(1) = v#(0) forall nand
ef(1) =ef(0) + 1 foralln
Therefore, The Graph G satisfies the conditions
[vi(1) - ve(0) | < 1
lef(1) —ed0) | <1
Hence, Sp(Pn,K1) is Mean Square Cordial Graph

For example, Sp(P3,K13) is Mean Square Cordial Graph as
shown in figure 3.2.
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figure 3.2
Theorem: 3.3

(P2umky) + N2 (m-odd) is Mean Square Cordial Graph.
Proof:

Let G be (Pumki) + N2
LetV(G)={u,v,x,y,ui:1<i<m}

Let E(G) ={[(uv)JU [(ux) JU [(uy) JU [(vx)]U [(vy)
Jul(xu):1<i<m]u

[(yw):1<i<m]}
Define f: V(G) — {0,1}

Case: 1

When m=1,

The labeling is,
uo

0
x0 y1l
) 1

url
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Case: 2
When m>1,
The vertex labeling are,
f(uy=0
f(v)=0
f(x)=0
fiy)=0
11<i<™2
f(u) =
“ Al <ism
The induced edge labeling are,
f'(uv) =0
f'(ux) =0
f'(vx)=0
f'(uy)=0
f'(vy)=0
11<is™2
f(uix) =
0 'mT+5 <i<m
11<i<™=2
fuy)={ n
702 <ism

Here, vi(0) = v¢(1) + 1 forall nand
er(1) =ei0) + 1 foralln

Therefore, The Graph G satisfies the conditions

| vi(1) —vi(0) | < 1

lef(1) —ed0) | <1
Hence, The graph (P2Umk;) + N2 (m-odd) is Mean Square
Cordial Graph
For example, (P2U5k;) + N2 is Mean Square Cordial Graph as
shown in figure 3.4.

figure 3.4
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Theorem: 3.5

Pn.OC3; (n-even) is Mean Square Cordial Graph.
Proof:

Let G be P,OCs

Let V(G) ={ui:l<i<n,u;:1<i<n, 1<j<2}

Let E(G) ={ [ (uiti+1) : 1< i< n-1]U [ (uiy) : 1< i< n, 1< <
21U [ (upuip) : 1<i<n]}

Define f: V(G) - {0,1}

The vertex labeling are,

0,1<i<?
f(ui):{1,“2i2313n
0,1<i<? 1<j<2
f(u”):{1,“zislsm1slsz
The induced edge labeling are,
0,1<i<™2
F(UiUHl)-{ ,gSiSn—l
- 0,1<i<? 1<j<2
(uiu”)_{1,“7“slsm131s2
0,1<is<?
f*(uuum)_{l,nZiSiSn

Here, vi(1) = v#(0) for all n and
ei(1) =ef0) + 1 foralln
Therefore, The Graph G satisfies the conditions
|vi(1) —ve(0) | < 1
|ef(1) —e:0) | <1
Hence, PhOC3 (n-even) is Mean Square Cordial Graph

For example, P4OC; is Mean Square Cordial Graph as shown
in figure 3.6.
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Theorem: 3.7
Pn.OC3; (n-odd) is Mean Square Cordial Graph.
Proof:
Let G be P,OCs
LetV(G) ={ui:1<i<n,u;:1<i<n, 1<j<2}
Let E(G) = { [ (uiui+1) : 1< i< n-1 QU [ (Uiui) : 1< i< n, 1< j<
21U [ (unuip) : 1<i<n]}
Define f: V(G) - {0,1}
The vertex labeling are,
0,1<si<™™
fi(ui) :[ z

n+3 .
1,—<i<n

1] = =

The induced edge labeling are,

0,1<i<™?

f*(UiUi+1) = [ n+1

2
1,TSiSn—l

) 0,1<i<™=
f(UiUil):{l,nTHSiSn
) 0,1<i<™—
f(UiUiZ):{l,nTHSiSn
) 0,1<i<™—
f(uiluiz):[1,“_“<13n

Here, vi(1) + 1 = v¢(0) for all nand
ef(0) + 1 =e¢(1) foralln.

Therefore, The Graph G satisfies the conditions

Wi 0 w0 1wl g ok |vi(2) ~vi(0) | < 1
ler1) —ed0) | <1
0 i 1 1
Hence, PhOC3 (n-odd) is Mean Square Cordial Graph
. -y For example, P3OCs is Mean Square Cordial Graph as shown
Uil Uiz uz 0 uzz0 usgl 22l oyl uazl in figure 38.
fizure 3.6
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figure 3.8
Theorem: 3.9

Pn@2k1m (n-even) is Mean Square Cordial Graph.
Proof:

Let G be Ph@2kim

Let V(G) ={ (ui,wi):1<i<m,v;:1<isn}

Let E(G) ={ [ (uive) : 1<ism] U [ (vivin) : 1<i<n-1]U |
(Vvawi) : 1<i<m]}

Define f: V(G)— {0,1}
Case: 1

whenn =2,

The labeling is,

Ui

0
uz /
Case: 2

when n > 2 and n = 0 (mod 2),

Vi 1 V2

The vertex labeling are,
f(u)=0,1<i<m
flw) =1, 1<i<m

0,1<i<=

f(vi) = {1 4z

N

—<i<n
2

’

The induced edge labeling are,
f(uv) =0,1<i<m
ffvawi) =1, 1<i<m

0,
f(Vivist) = {

ISSN: 2454-6410
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Here, vi(1) = v#(0) forall nand
ef(1) =ex0) + 1 foralln
Therefore, The Graph G satisfies the conditions
[vi(1) - vi(0) | < 1
lef(1) —ed0) | <1
Hence, Pn@2ki1m (n-even) is Mean Square Cordial Graph

For example, Ps@2k1,3 is Mean Square Cordial Graph as
shown in figure 3.10.
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figure 3.10

Theorem: 3.11

Pn@2k1,m (n-odd) is Mean Square Cordial Graph.
Proof:

Let G be P,@2kim

Let V(G) ={(ui,w;):1<i<m,vi:1<i<n}

Let E(G) ={[ (uiva) : 1<ism]JU [ (vivisa) 1 1<i<n-1]U [
(vawi) 1 1<i<m]}

Define f: V(G)— {0,1}

The vertex labeling are,
f(u)=0,1<i<m
f(w)=1,1<i<m

0,1<i<™>

f(vi) = [1 n+3

o <i<n
The induced edge labeling are,
f'(uv)) =0,1<i<m
f'(vawi) =1,1<i<m
. (01=is™=
(vivhs) = [1, Mei<n-1
Here, v¢(0) = v¢(1) + 1 for all n and
ef(0) =ef(1) foralln

Therefore, The Graph G satisfies the conditions
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|vi(l) —vi(0) | < 1
le1) —ed0) =1
Hence, Pn@2k1,m (n-odd) is Mean Square Cordial Graph

For example, P3s@2k; 2 is Mean Square Cordial Graph as
shown in figure 3.12.
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figure 3.12

Theorem: 3.13

Pn®Sm (n-even) is Mean Square Cordial Graph.
Proof:

Let G be P\®Sn
LetV(G)={ui,uj:1<i<n,l<j<m}

Let E(G) ={ [ (Uilli+2) : 1<i<n-1JU [(uuy) :1<i<n, 1<

jsm]}
Define f: V(G) - {0,1}

The vertex labeling are,

f 0,1<i<?
(Ui)zil,n—“_iSn
f 0,1<i<> 1<j<m
(Uij)_{1,”T“SLSn,1SJSm

The induced edge labeling are,

) Cfo1=is®R

f(uitiv) = {1,%Si$n—1

- 0,1<i<>,1<j<m
(uiu”)_{L"ZiSLSnJSjSm

Here, vi(0) = v¢(1) forall nand
ef(1) =ef(0) + 1 foralln
Therefore, The Graph G satisfies the conditions
[ vi(1) —ve(0) | < 1
|ei(1) —e:0) | <1
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Hence, Phn®Sm(n — even) is mean square cordial graph

For example, P4®S3 is mean square cordial graph as shown in
figure 3.14.
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figure 3.14

4. CONCLUSION

Cordial graphs based on digital principles. Mean graphs has its
own advantages. Combining mean square and cordial may
yield better applications. Here it is identified some graphs are
mean square cordial.
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