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Abstract — 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
([(FW)? + (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 almost 1.
The graph that admits a Mean Square Cordial Labeling is called Mean Square Cordial Graph. In this
paper, we proved that cycle related graphs (Cs®Cs)m, Crown C,OK; (n-odd), Double Triangular Snake
C2(Pn) (n-odd), Quadrilateral Snake Q(n) (n-odd) are Mean Square Cordial Graphs.
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I.LINTRODUCTION

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 cycle related graphs (Cs®Cs)m, Crown C,OK: (n-odd), Double
Triangular Snake C,(Pn) (n-odd), Quadrilateral Snake Q(n) (n-odd) are Mean Square Cordial graphs. For
graph theory terminology, we follow [2].

I1.PRELIMINARIES

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
([(fW))? + (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 cycle related graphs (Cs®Cs)m, Crown C,OK; (n-odd), Double Triangular Snake
Ca(Pn) (n-odd), Quadrilateral Snake Q(n) (n-odd) are Mean Square Cordial Graphs.

Definition: 2.1

(Ch®Ch)m is a graph by joining C, by an edge. Note that (C,®Cn)m has mn+m-1 edges and mn vertices.

Definition:2.2
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The corona G10G; 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 joining the i"" point of Gi to every point in the i"" copy of
G. C,OK; is called a Crown.

Definition:2.3

Graph obtained from a path Py,,by joining each end vertices of an edge with two isolated vertex. It is
denoted by Cy(Py).
Definition:2.4

A quadrilateral snake Q(n) is obtained from a path (us, uo,........ , Un) by joining u;, Ui+ to new the
vertices v; and w; respectively and joining the vertices ui, vi and u;i, wi also joining the vertices Ui+1 , Vi
and ui+1 , Wi respectively. (i.e) every edge of the path is replaced by a cycle Ca..

IH1.MAIN RESULTS

Theorem: 3.1

(Cs®C3)m (M-even) is Mean Square Cordial Graph.

Proof:

Let G be (Cs®Cs)m

LetV(G)={ui,1<i<m, uj:1<i<m,1<j<2}

Let E(G) ={[(uity) : 1<i<m,1<j<2]U [ (uialir) : 1< i <m] U [ (UiUgenyr) : 1< i <m-1]
Define f: V(G) - {0,1}

The vertex labeling are,

0,1<i<™
f(u) = z
1,—<i<m

2

The induced edge labeling are,

01<i<Z1<j<2
* _ 2
f (uiui) = | mz
72

OJSlS%
(UinUi) =
o 1 'mT+2 <i<m
o ) OJSiSi?
Ui2U(i+1)1) =
o 1,2<ism—1
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Here, vi(0) = v¢(1) forall nand
ei(l) =ei(0) +1 foralln
Therefore, The Graph G satisfies the conditions
[vi(l) - vi(0) | < 1
lefl) —ef0) | <1
Hence, (Cs® Cs)m (m-even) is Mean Square Cordial Graph

For example, (Cs®Cs), is Mean Square Cordial Graph as shown in figure3.2.

LI10 up 1

uir 0 u;2 0 Uz 1 Uz 1

figure 3.2

Theorem: 3.3

(Cs®Cs)m (m-o0dd) is Mean Square Cordial Graph.

Proof:

Let G be (Cs®Cs)m

LetV(G)={ui,1<i<m, uj:1<i<m,1<j<2}

Let E(G) = {[(uitj) : 1<i<m,1<j<2]U[ (uatin) : 1< i <m]U[ (UnUgsny) 1 1< i <m-1]
Define f: V(G) — {0,1}

The vertex labeling are,

0,131’<"‘T+1
f(u;
(1) "M3<i<m
0,1313"‘7“
fU'l—
(Ui 1,™3<ci<m
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0,1<i smT“
f*(uitiz)
1’”7”93771
. o,1slsm7'1
(UiUiz)
1,mT+1SiSm
0,131‘3’”7‘1
f*(Uinlip) =
1,22 <i<m
0,1<i smT_l
f(UiUgir11) =
1’”+ <i<m-1

Here, vi(0) =v¢(1) +1 forall n and
ef(1) =ef0) + 1 foralln
Therefore, The Graph G satisfies the conditions
|vi(1) -vi(0) [ = 1
lef(1l) —ed0) | <1
Hence, (Cs®Cs)m (m-odd) is Mean Square Cordial Graph

For example, (Cs®Cs)s is Mean Square Cordial Graph as shown in figure 3.4.

u; 0 u, 0 usl
Q 0 0 1 1
0 0 1 1 1
un 0 up 0 Up O ux 1 Us: 1 us 1
figure 3.4

Theorem: 3.5
Crown C,OK; (n-odd) is Mean Square Cordial Graph.

Proof :
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Let G be C,OK;
LetV(G)={ui,vi:1<i<n}
Let E(G) ={[ (uitiz1) : 1<i<n-1JU[(uau) JU[(uivi):1<i<n]}
Define f: V(G) - {0,1}
The vertex labeling are,
f(u)=0,1<i<n
f(viy=0,1<i<n
The induced edge labeling are,
f'(uilis1) =0, 1<i<n-1
f'(unus) =0
ffluvi)=1, 1<i<n
Here, vi(0) = v¢(1) forall nand
er(0) = ef(1) forall n
Therefore, The Graph G satisfies the conditions
|vi(1) —vi(0) | <1
lei(1l) —ed0) | <1
Hence, Crown C,OK; (n-odd) is Mean Square Cordial Graph.

For example, Crown C;OK: is Mean Square Cordial Graph as shown in figure 3.6.

V11

vzl Vo1

figure 3.6

Theorem: 3.7

Double Triangular Snake C»(P») (n-odd) is Mean Square Cordial Graph.
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Proof:

Let V(Co(P)={ui:1<i<n,viwi:1<i<n-1}

Let E(Co(Pn)) ={ [ (Uitliz1) : 1<i<n-1JU[(uv):1<i<n-1]u[(uwy):1<i<n-1]u

[(uivia) :2<i<n]U[(uwii):2<i<n]}
Define f: V(Cz(Pn)) — {0,1}

The vertex labeling are,

1<i<™
f(ui) = -2
112;3 i<n
O,1Sl£n7_1
f(vi) =
' 1,2 <isn-1
O,1Sl£n7_1
f(wi) =
' 1,2 <isn-1

The induced edge labeling are,

n-1

. 01<is™
(uili) =
1,22 <i<n—1

0,131'3”7‘1

f*(UiVi)Z
+1 .
So<i<n-1
0,131'3”;1
f*(UiWi)Z
+1 .
,nT< i<n-—-1
. 0,2<i<™>
(UiVi-1)= 13
1’717 <i<n
0,2313"7“
f*(UiWi.l)Z
+3
1,22 <i<n

Here, v#(0) =v¢(1) + 1 forall nand
ei(0) =ef(1) foralln

Therefore, The Graph C,(P») satisfies the conditions
|vi(1) -vi(0) | = 1
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ledl) —ex(0) | <1
Hence , Double Triangular Snake C»(Pn) (n-odd) is Mean Square Cordial Graph.

For example, C»(Ps) is Mean Square Cordial Graph as shown in figure 3.8.

V2 0 vil

figure 3.8

Theorem: 3.9

Quadrilateral Snake Q(n) (n-odd) is Mean Square Cordial Graph.

Proof:

Let VQ)={ui:1<i<n, vi,wi:1<i<n-1}

Let E(QQ()) ={[ (uiti+1) s 1<i<n-1JU[(uivi) :1<i<n-1]JU[(viwp):1<i<n-1]
U[ (uwi1) :2<i<n]}

Define f: V(Q(n)) — {0,1}

The vertex labeling are,
0,1<i< >
=y ws _

01<i<?
f(vi) = 2

n+1 .

0,131'3"2;1

n+1 .
1,TSlSTl—1

f(wi) =
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The induced edge labeling are,

01<i<™=
f'(uilisr) =
- 1, <i<n-1
o
f(uvi o2
(L) Meisn-1
0,1313"7‘1
f(viwi) =
o 1,nT+ISLSn—1
O,ZSlSnT+1
f*(UiWi—l)z
1,2 <i<n

Here, vi(0) = v¢(1) + 1 for all n and
ef(0) = ef(1) foralln
Therefore, The Graph Q(n) satisfies the conditions
[vi(1) -vi(0) [ = 1
lei(1l) —ed0) | <1
Hence, Quadrilateral Snake Q(n) (n-odd) is Mean Square Cordial Graph.
For example, Q(5) is Mean Square Cordial Graph as shown in figure 3.10.

v1 0 w0 V2 0 w; 0 val ws 1l Vsl ws 1l

u: 0 u, 0 us 0 Us 1 Us 1

figure 3.10
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