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Abstract. The concept of Root Square Mean labeling was introduced in [5]. In this paper we prove the Root Square
Mean labeling of C,0K, ., , C,0K; n, , K, — e and graphs of order < 5.
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1. Introduction

All graphs in this paper are finite, simple and undirected graph G = (V, E) with p vertices and q
edges. For all detailed survey of graph labeling we refer to Gallian [1]. For all other standard
terminology and notations we follow Harary [2]. Now we provide the definitions and theorems
which are useful for the present study.

Definition 1.1: A graph G = (V, E) with p vertices and g edges is called a Root square mean

graph if it is possible to label the vertices xeV with distinct elements f(x) from 1,2, ...,q + 1 in

such a way that when each edge e = uv is labeled with f(e = uv) = [ /f(“)zzﬂl or

l ff(u)zzﬂ| , then the edge labels are distinct. In this case f is called a Root square Mean

labeling of G.
Definition 1.2: The graph G — e is obtained from G by deleting the edge e from G.
Definition 1.3: The union of two graphs G, and G, is the graph G, U G, with
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V(G U G,) =V(G,) UV (G,) and E(Gy U G,) = E(G,) UE(G,).

Definition 1.4: A graph C,0K, ,, is obtained from C,, and K ,,, by identifying any vertex of C,
and the central vertex of K ,, .

Definition 1.5: The graph C,,0K; ,, is obtained from C,, and K; ,,, by identifying any vertex of
C,, and a pendent vertex of K, ,, (ie. non-central vertex of K; ,, ).

Theorem 1.6: Any path is a Root Square Mean graph.

Theorem 1.7: Any cycle is a Root Square Mean graph.

Theorem 1.8: The complete graph K,, is a Root Square mean graph if and only if n < 4.
Theorem 1.9: The graph K; ,, is a Root Square mean graph if n < 6.

Theorem 1.10: Dragon C,,@P,, is a Root Square Mean graph.

Theorem 1.11: The graph C,, U B, is a Root Square Mean graph.

Remark 1.12: If p > q + 1, then the graph G is not a Root Square Mean graph, since there is no

sufficient labels from 1,2, ..., g + 1 for all the vertices.

2. Main Results

Theorem 2.1: The graph C,,6K; ,,, is a Root Square Mean graph if m < 4.
Proof:

Case(i):If 1<m<4

Let uy, uy, ..., u, be the vertices of C, and u, vy, v,, ..., v, be the vertices of K, ,,,. Let u be the
central vertex of K, ,,. Identify w, withu.

Define a function f:V(C,6Kym) = {1,2,...,q + 1} by
fu)=i,1<i<n-1

fw)=fw=n+1

fw)=n+i+1,1<i<m.

Then the edge labels are distinct. Hence C, 0K, ,,, is a Root Square mean graph.

The labeling pattern of Cs0K; 4 is shown below.
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Figure 1

Case (ii): If m > 4, then we have the repetition of edge labels. The labeling pattern of C56K; s

is shown below.

Figure 2

Here the edge labels of (u,v,) and (u, vs) are repeated. The same condition repeats when we
takeu =n+ 1and m > 4. Hence C,0K, ,, is not a Root Square mean graph form > 4 .
Theorem 2.2: The graph C,,6K; ,,, is a Root Square Mean graph if m < 5.

Proof:

Case():If1<m<5

Since C,0K,, = C,@P, and C,0K,, = C,@P; , by theorem 1.10, C,,6K; ; and C,0K; , are
Root Square mean graphs.

Let uy, uy, ..., u, be the vertices of C, and u, vy, v,, ..., v, be the vertices of K, ,,,. Let u be the

central vertex of K, ,,. Identify v, with u,, .
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Define a function f: V(Cn6Ky ) = {12, ...,q + 1} by
fu)=i,1<i<n-1

fwn) =fwm) =n+1

fw)y=n+2

fw)=n+i+2,1<i<m-1.

Then the edge labels are distinct. Hence C,, 0K, ,,, is a Root Square mean graph.

The labeling pattern of C56K; 5 is shown below.

Figure 3

Case (ii): If m > 5, then we have the repetition of edge labels.

The labeling pattern of C,6K; ¢ is given below.

2 2 3
1] 4
VE 5
1 3 3

Figure 4

Here the edge labels of (u,v,) and (u, vs) are same. The same condition repeats when we take
u=n+1and m > 5. Hence C,0K; ,,, is nota Root Square Mean graph if m > 5.

Remark 2.3:

Ifn=2, K, — e isasetof two isolated verticesand herep =2and g+ 1 =0+ 1 = 1. Since

p >q+1,byremark 1.12, K, — e is not a Root Square mean graph.
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Remark 2.4: If n = 3, K3 — e = P, , which is a path on two vertices, by theorem 1.6, K; — e is
a Root Square mean graph. The labeling pattern is shown below.

2

Figure 5

Remark 2.5: If n = 4, K, — e is a Root Square mean graph and the labeling pattern is shown

below.

Figure 6

Remark 2.6: If n > 4, K,, — e is not a Root Square mean graph and the labeling pattern of K —

e is shown below.

Figure 7

Here the labeling of the edges (2,9) and (4,9) are repeated. So K,, — e is not a Root Square mean

graph for n > 4.
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Theorem 2.7: The following graphs of order < 5 are not Root square mean graphs.

tuEa
L
.

i) K.
i)  Ks—e

Proof:
e The graphs in case(i) are not Root Square mean graphs by remark 1.12.
e By theorem 1.8, the graph Ks is not a Root Square mean graph.
e Byremark 2.6, Ks — e is not a Root Square mean graph.
Theorem 2.8: The following graphs of order < 5 are Root square mean graphs.
i) PP, ,P; P, Ps
i) C3,Cy, Cs

i) K,

iv)  Kiz , Kia
V) C3UP,
Vi)
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Proof:
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Since all the paths are Root Square mean graphs, by theorem 1.6, the graphs in case (i)
are Root Square mean graphs.

By theorem 1.7, the graphs in case (ii) are Root Square mean graphs.

By theorem 1.8, K, is a Root Square mean graph.

By theorem 1.9, K, 3, K; 4 are Root square mean graphs.

The graphs in case (v) are Root Square mean graphs by theorem 1.11.

By theorem 2.1 and remark 2.5, the grahs in case (vi) are Root Square mean graphs.

The remaining graphs of order < 5 are Root Square mean graphs by

giving specific labeling assigned to the vertices of each such graphs. These graphs are classified

according their size of g and drawn with a specific Root Square mean labeling in the following

table.

g=6 6=7 =8




Remark:

The following table gives the number of graphs of order < 5 which are Root Square

mean graph and not Root square mean graph.

ROOT SQUARE MEAN GRAPHS OF ORDER < 5

Order Root Square mean Not Root Square mean
1 1 0
2 1 1
3 2 2
4 7 4
5 24 10
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