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Abstract

Let f:V(G)—{1,2,---,q+1} be an injective function. For a vertex labeling f, the induced edge

f(u)2 + f (v)2 or 1‘(u)2 + f (v)2

; then,
2 2

labeling f*(e=uv) is defined by, f*(e=uv)=

the edge labels are distinct and are from {1,2,---,q}. Then fis called a root square mean labeling of

G. In this paper, we prove root square mean labeling of some degree splitting graphs.
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1. Introduction

The graphs considered here are simple, finite and undirected. Let v (G) denote the vertex set and E(G) de-
note the edge set of G. For detailed survey of graph labeling we refer to Gallian [1]. For all other standard ter-
minology and notations we follow Harary [2]. The concept of mean labeling on degree splitting graph was in-
troduced in [3]. Motivated by the authors we study the root square mean labeling on degree splitting graphs.
Root square mean labeling was introduced in [4] and the root square mean labeling of some standard graphs was
proved in [5]-[11]. The definitions and theorems are useful for our present study.

Definition 1.1: A graph G =(V,E) with p vertices and q edge is called a root square mean graph if it is
possible to label the vertices x eV with distinct labels f(x) from 1,2,---,q+1 in such a way that when
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f(u) +f(v) f(u)’ +f(v)
each edge e=uv is labeled with f(e=uv)= M or M

, then the edge
2 2

labels are distinct and are from {1,2,~--,q} . In this case f is called root square mean labeling of G.

Definition 1.2: A walk in which u,u, ---u, are distinct is called a path. A path on n vertices is denoted by
P..

Definition 1.3: A closed path is called a cycle. A cycle on n vertices is denoted by C, .

Definition 1.4: Let G =(V,E) beagraphwith V =S, US,U---US UT , where each S; is a set of vertices
having at least two vertices and having the same degree and T =V —US,. The degree splitting graph of G is
denoted by DS(G) and is obtained from G by adding the vertices w;,w,,---,w, and joining w; to each vertex
of S;,1<i<t. Thegraph G and its degree splitting graph DS (G) are given in Figure 1.

Definition 1.5: The union of two graphs G, =(V,,E,) and G, =(V,,E,) is a graph G =G, UG, with
vertex set V =V, UV, andthe edgeset E=E UE,.

Theorem 1.6: Any path is a root square mean graph.

Theorem 1.7: Any cycle is a root square mean graph.

2. Main Results

Theorem 2.1: nDS(P,) isarootsquare mean graph.

Proof: The graph DS (P,) is shown in Figure 2. S

Let G=nDS(P,). Let the vertex set of G be V =V, UV, U---UV, where V, :{vl',v'z,v;,wi,lsig n} . De-
fine a function f:vV(G)—{12,---,q+1} by
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Figure 1. The graph G and its degree splitting graph DS(G).
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Figure 2. The graph DS(P,).



S.S. Sandhya et al.

Then the edges are labeled as

Then the edge labels are distinct and are from {1,2,---,q} . Hence by definition 1.1, G is a root square mean
graph.

Example 2.2: Root square mean labeling of 4DS(PR,) isshown in Figure 3.

Theorem 2.3: 4DS (P, ) is a root square mean graph.

Proof: The graph DS (P,) is shown in Figure 4. S

Let G=nDS(PR,). Letthe vertex setof Gbe V =V,UV,U---UV, where V, :{vl',v'z,vg,vjl,wl',w'z,lg i< n} .
Define a function f:V(G)—{12,---,q+1} by

A
//.\\ SN
s . < ™~
s ~ Py ~
s ~ s ~
- ~ s ~
Vs . .// \\
« . . . -
1 2 3 5 6 7
16
12
A
//‘\\ // \\
pd AN - ™
N s ~
s “ / ™
#~ “ Vs \\
‘,/ S e « - -
9 1'0 Tl 13 14 15

Figure 4. The graph DS(P,) .



S.S. Sandhya et al.

Then the edges are labeled as

Then the edge labels are distinct and are from {1,2,---,q} . Hence by definition 1.1, G is a root square mean

graph.
Example 2.4: Root square mean labeling of 4DS(PR,) isshown in Figure 5.
Theorem 2.5: nDS (P, ©K,) isaroot square mean graph.
Proof: The graph DS (P, ©K,) is shown in Figure 6.
Let G=nDS(P, ©K,). Letthe vertex setof G be V =V, UV, U---UV, where

V, :{vli,viz,v;,vjl,wli,wiz,lgiSn} . Define a function f:V(G)—{12,---,q+1} by

1 8
-~ -
e \\ e \\
/// N /,/ N
- S // N
/// \\ e \\\
-/// _ \\ ./// _ \\
2 4 . .6 3 9 e 3 10
\',/ \'/
7 14
15 22
//.\\ /A\
- e
/// \\\ // \\\
s SO s N
/// \\ /// \\\
_(// _ \\ _(// _ .
16 18 ™. 720 17 23 25 \\ // 27 24
o o
21 28

Figure 5. Root square mean labeling of 4DS(P,).
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Then the edges are labeled as

Then the edge labels are distinct and are from {1,2,---,q} . Hence by definition 1.1, G is a root square mean
graph.

Example 2.6: The labeling pattern of 4DS (P, © K,) isshown in Figure 7.

Theorem 2.7:nDS (P, ©K, ) is a root square mean graph.

Proof: The graph DS (P, ©K,) isshownin Figure 8.

Let G=nDS(P, ©K,). Letthe vertex setof Gbe V =V, UV, U---UV, where

V, :{v{,v‘z,vé,vl,vé,vé,w{,w‘z,lsiSn}. Define a function f:V(G)—{1,2,---,q+1} by
f(v)=11i-51<i<n

f(v;)=11i-3,1<i<n
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Then the edges are labeled as

f(viv)=11i-8,1<i<n

f(vv)=11i-7,1<i<n
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graph.
Example 2.8: The labeling pattern of 2DS (P, ©K,) isshown in Figure 9.
Theorem 2.9: nDS(P2 0] K%L is a root square mean graph.

Proof: The graph DS (P2 o) K3) is shown in Figure 10.
Let G= nDS(P2 OK_3) . Let the vertex set of Gbe V =V, UV, U---UV, where
V, ={vl‘,viz,v;,vi,v;,vg,v;,vg,wi,W‘Z,ls i< n}.

Define a function f:V(G)—{1,2,---,q+1} by

Then the edges are labeled as
f(vivy)=15i-11,1<i<n

f(vjv;)=15i-10,1<i<n

f(viv3)=15i-9,1<i<n
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f(vgw, )=15i-13,1<i<n
f(viw)=15i-5,1<i<n

=15i—-4,1<i<n
f(viw)=15i-3,1<i<n

VW ) =15i-2,1<i<n

viw ) =15i-1,1<i<n
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Then the edge labels are distinct and are from {1,2,---,q} . Hence by definition 1.1, G is a root square mean
graph.

Example 2.10: The root square mean labeling of 2DS (P2 @K_3) is shown in Figure 11.

Theorem 2.11: nDS (P, © K, ) is aroot square mean graph.
Proof: The graph DS (P, ©K,) isshown in Figure 12.
Let G=nDS(P,OK,). Letits vertex setbe V =V,UV,U---UV,

where V, :{vli,viz,vg,vi,v;,vg,wli,W‘z,lsisn}.
Define a function f:V(G)—{1,2,---,q+1} by
f(v)=10i-31<i<n

flvg)=10i—-6,1<i<n
f Wl‘)=10i,1S|§n
f(w;)=10i-9,1<i<n
15 30
//’A\\ ;A\\\\
-~ x{ \\\\\\ /7/( \\;\\\
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o / \ \\ . ras / \ . .
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- -
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Figure 12. The graph DS(P, ©K,).
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Then the edges are labeled as

f(vivi)=10i-5,1<i<n
f(viv;)=10i-4,1<i<n
f(vevs)=10i-3,1<i<n
f(vw)=10i-2,1<i<n
f(vyw))=10i-1,1<i<n
f(v;wl‘)zlol,lslsn

f(vzwiz):lol—g,lslsn
f(vgw; ) =10i-8,1<i<n

Then the edge labels are distinct and are from {1,2,---,q} . Hence by definition 1.1, G is a root square mean
graph.

Example 2.12: The labeling pattern of 3DS (P, ©K,) is shown in Figure 13.

Theorem 2.13: nDS (K ;) isaroot square mean graph.

Proof: The graph DS (K, ;) is shown in Figure 14.
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e
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Figure 13. The labeling pattern of 3DS(P, O K,).
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Figure 14. The graph DS(K,)-
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Let G=nDS(K,,). Letits vertex sethe V =V, UV,U---UV,
where V; = {v;,v;,vi,v,,w\,1<i<n}.

Define a function f:V(G)—{1,2,---,q+1} by
f(v)=6i-51<i<n

Then the edges are labeled as

Then the edge labels are distinct and are from {1,2,---,q} . Hence by definition 1.1, G is a root square mean
graph.

Example 2.14: The labeling pattern of 4DS (K ;) is shown in Figure 15.

Theorem 2.15: nDS (CséKm) is a root square mean graph.

Proof: The graph DS (CSGKLZ) is shown in Figure 16.
Let G =nDS (C3(A)Klv2) . Letits vertex sethe V =V, UV, U---UV,

1 7
5 10 1
2 \\ 4 \ // 8 ™ 1 //
I P
~& &
6 12
" 19
20 22 23
14 =~ 16 17 o ! P
\\ | // \\i//
T 24

18

Figure 15. The labeling pattern of 4DS(K,,).
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where V, =

Define a function f :V (G)

Then the edges are labeled as

Figure 16. The graph DS(Ca(A)KM).

{vj,v;,v;,vz,v;,wi,w;,lsisn}.

—{1,2,---,q+1} by

f(w)=9i-7,1<i<n

f(v;w;):gi,lsign

Then the edge labels are distinct and are from {1,2,---,q} . Hence by definition 1.1, G is a root square mean

graph.
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Figure 17. The root square mean labeling of 4DS (Cz(ADKLZ) .

Example 2.16: The root square mean labeling of 4DS (Caf)Kl,z) is given in Figure 17.
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