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Abstract — Let ¢ = (V, E) be a graph with p vertices and g edges.
An Analytic 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(uv) = |[f(w)? — f(v)?/2]| with the
condition that the number of vertices labeled with 0 and the
number of vertices labeled with 1 differby atmost 1 and the
number of edges labeled with 0 and the number of edges labeled
with 1 differby atmost 1. The graph that admits an Analytic Mean
Square-Cordial Labeling is called Analytic Mean Square-Cordial
Graph. In this paper, we proved that Star related graphs
StarK, ,, Subdivided Star< K;,:n >, Tree Tr(n) are Analytic
Mean Square-Cordial Graphs.

Index Terms — Star, Subdivided Star, Tree, Analytic Mean
Square-Cordial Graph, Analytic 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 = {uv} of vertices in E
is called edges or a line of G. In this paper, we proved that Star
related graphsStar K;,, Subdivided Star< K;,:n >, Tree
Tr(n)are Analytic Mean Square-Cordial Graphs. For graph
theory terminology, we follow [2].

2. PRELIMINARIES

Let G = (V,E) be a graph with p vertices and q edges. An
Analytic 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(uv) = |[f(wW)? — f(v)?/2]| with
the condition that the number of vertices labeled with 0 and
the number of vertices labeled with 1 differby atmost 1 and the
number of edges labeled with 0 and the number of edges
labeled with 1 differby atmost 1.

The graph that admits an Analytic Mean Square-Cordial
Labeling is called Analytic Mean Square-Cordial Graph. In this
paper, we proved that Star related graphsStar K; ,,, Subdivided
Star< Kj ,:n >, Tree Tr(n)are Analytic Mean Square-Cordial
Graphs.

Definition: 2.1

A bipartite graph is a graph whose vertex set V(G) can be
partitioned into two subsetsV; and V, such that every edge of G
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has one end in V; and the other end inV, ; (V;,V5;) is called a
bipartition of G. If further,every vertex of V/; is joined to all the
vertices of V,, then Gis called a complete bipartite graph. The
complete bipartite graph with bipartition(V;,V,) such that |V;|
=mand |V,| = nis denoted by K, ,,. A complete bipartite graph
Ky, or K, (or) S, is called a star.s

Definition:2.2

Subdivided star is a graph obtained as one point union of n
paths of path length 2. Itis denoted by < K; ,:n >

Definition:2.3

Let Trbe any tree. Denote the tree obtained fromTr by
considering two copies of Trby adding an edge between them
by Tr(2)and in general the graph obtained from Tr(n —
1)andTrby adding an edge between them is denoted by Tr(n).

3. MAIN RESULTS
Theorem: 3.1
Star Ky ,,(odd)is Analytic Mean Square-Cordial Graph.
Proof:
Let V(K1) ={[u,ui:1<i<n]}and
E(Kypn) ={[(uu):1<i<n]}
Define f:V(Ky,)—1{0,1}.

The vertex labeling are,

fw) =1
0 i=1mod?2 .

, = <
fu) {1 i=0mod2 ~—'="
The induced edge labelling are,

X _ (0 i=0mod?2 .
iG] _{1 i=1mod?2 l<sisn
When n=2m+1 m>0
v (0) =vp(1) = == and

_n-1
er(0) -
_n+1
ef(l) —T.
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Therefore, Star K, ,(odd)satisfies the conditions |vy(0) —

Hence,Star K; , (odd)is Analytic Mean Square-Cordial Graph.

For example, the Analytic Mean Square-Cordial Labelling
ofK; sis shown in figure 3.2.

Figure 3.2:K 5

Theorem: 3.3
Star K ,, (even)is Analytic Mean Square-Cordial Graph.
Proof:
Let V(K1) ={[w,ui:1<i<n]}and
E(Kyn) = {[(uw): 1 < i < nj).
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For example, the Analytic Mean Square-Cordial Labeling
ofK; ¢is shown in figure 3.4.

Figure 3.4:K; 4

Theorem: 3.5

Subdivided Star < K; ,,:n >is Analytic Mean Square-Cordial
Graph.

Proof:
Let V(< Kip:in>) ={[u,u;,v;:1 <i<n]}and
E(<Kipin>) ={{[(uup)Uuv):1<i<n]}

Define f: V(< Kjn:n>)—{0,1}.

The vertex labeling are,

fw =1
Define f:V(K;,,)—{0,1}. P =
(K12)—10,1} Fw) :{0 }:OmodZ 1<i<n
The vertex labeling are, 1 i=1mod2
0 i=1mod?2 .
= . = <i <
fa =t @) {1 i=0modz [SUST
_ (0 i=0mod?2 ,
fay ={] 27007 1<is<n | |
The induced edge labelling are, The induced edge labelling are,
. 0 i=1mod2 .
. _ (0 i=1mod2 : f(uu)] = . <i<n
f[(uui)]—{1 i = 0mod 2 <i<n t {1 i=0mod2
X _ (0 i=0mod?2 .
When n=2m+2 m30 flawd] =] Zimo0s 1<i<n
ve(0) = 2 When n=2m+1, m>0
v(1) = 3+1 and vr(0) = n
er(0) =ep(1) = 2. v@)  =n+land
0) =es(1) =n.
Therefore, Star K; ,(even)satisfies the conditions |v,(0) — ¢r0) =1 =n
ve(D)I<1 and [ef(0) —es(1)I<1. When n=2m+2, m=0 v/0) =n
Hence,Star K, ,(even)is Analytic Mean Square-Cordial — vf(1) = n+1 and
Graph.
P er(0) =e/(1) =n.
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Therefore, Subdivided Star < K; ,,: n >satisfies the conditions
lvr(0) —vp(1) I<1 and |ef(0) —ef(1) I<1.

For example, the Analytic Mean Square-Cordial Labeling of<
K; 5: 5 >is shown in figure 3.6.

Figure 3.6:< K; 5:5 >

Theorem: 3.7

Tree Tr(n)is Analytic Mean Square-Cordial Graph.
Proof:

Let V(Tr(n))= {{u;, Vi1, Viz, Wi1, Wiz: 1 < i < n]} and

E(Tr(m)={[(wuis1): 1< i<n-—
1U[(uv; U wyp):1 < i <njU

[(Wiwi))U (1 v2): 1 < i < nj}
Define f: V(Tr(n))—{0,1}.

The vertex labeling are,

0 i=0mod2 .

fay ={] (Z7M007 1<is<n
0 i=0,1mod?2 .

I Coy) ={1 i=0lmodz =t=mJ=12
0 i=0,1mod?2 .

f(wy;) :{1 —0lmeds 1Sisnm j=12

The induced edge labelling are,

flaww]  ={) 129M9C2 1<i<n
[ lwaviz)] = {(1] iiéﬁgg; 1<i<n
flawdl =) 12992 1<isn
frlwawi)] = {(1) i i (1)2235 1<i<n

When n=2m—1, m>0
v£(0) =5m -3, m >0
vs(1) =5m—2, m > Oand
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er(0) =e;(1) =5m -3, m >0
When n=2m, m>0

v:(0) = v¢(1) =5m, m > Oand
es(0) = 5m—1, m>0

es(1) = 5m, m>0

Therefore, Tree Tr(n)satisfies the conditions |v,(0) — v, (1) |

Hence, Tree Tr(n)is Analytic Mean Square-Cordial Graph.

For example, the Analytic Mean Square-Cordial Labeling of
Tr(6)is shown in figure 3.2.

Figure 3.6:Tr(6)
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