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Abstract

In this paper, We contribute some new results on Heronian Mean labeling of
degree splitting graphs. We prove that degree splitting of Star K; 3, Star K 4,
Star K; 5, Triangular Snake T, , Quadrilateral Snake @, , Ladder L, are
Heronian Mean graphs.
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1. INTRODUCTION:

The graph considered here will be simple, finite and undirected graph without loops
or parallel edges. For all detailed survey of graph labeling, we refer to J.A. Gallian
[1]. For all other standard terminology and notations we follow Harary[2].The
concept of Mean labeling was introduced in [3]. Motivated by the above results and
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by the motivation of the authors we study the Heronian Mean labeling on Degree
Splitting graphs. The concept of Heronian Mean labeling was introduced in [5]. The
concept of Degree Splitting of Heronian Mean graph was introduced in [6]. We will
provide brief summary of definitions and other information which are necessary for
our present investigation.

A Complete Bipartite graph Ky, , is a bipartite graph with bipartition (Vy, V,) such
that every vertex of Vj is joined to all the vertices of V, ,Where |V;| = m and |V,| =
n. A Star graph is the complete bipartite graph K;,. A Triangular Snake T, is
obtained from a path ui,uz,....... un by joining ui and ui+1 to a new vertex vi for 1 <
i <n—1. That is every edge of a path is replaced by a triangle C3. A Quadrilateral
Snake Q,, is obtained from a path ui,u.,....... un by joining ui and ui+1 to two new
vertices vi and wi respectively and then joining vi and wi. That is every edge of a path
is replaced by a cycle C4. The Ladder L, is the product graph P, X P,,.

Definition 1.1:;

A graph G=(V,E) with p vertices and q edges is said to be a Heronian Mean graph
if it is possible to label the vertices xeV with distinct labels f(x) from 1,2,...,q+1 in
such a way that when each edge e = uv is labeled with,

f(u) +/f(w)f(v) + f(v) f(u) + /f(u)f(v) + f(v)
3 3

f(e=uv) =

(OR) l

then the edge labels are distinct. In this case f is called a Heronian Mean labeling of
G.

Definition 1.2;

Let G=(V,E) be a graph withV =S; US, U ...US, UT, Where each S; is a set of
vertices having atleast two vertices and T = V —U S;. The degree splitting graph of G
is denoted by DS(G) and is obtained from G by adding vertices wy, w,, ....w; and
joining w; to each vertex of S; (1< i < t). The graph G and its degree splitting graph
DS(G) are given in figure:1.

A
—

Figure:1
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Remark 1.3:

Any graph G is a subgraph of DS(G). If G has atleast two vertices, then G
contains atleast two vertices of the same degree. Hence G = K; is the only graph such
that G=DS(G).

Remark 1.4:
If Gisregular, then DS(G)= G + K;.
Theorem 1.5: Star K; ,(n < 5) is a Heronian mean graph.
Theorem 1.6: Any Triangular Snake T, is a Heronian mean graph.
Theorem 1.7: Any Quadrilateral Snake @,, is a Heronian mean graph.

Theorem 1.8: Any Ladder L,, isa Heronian mean graph.

2. MAIN RESULTS:
Theorem: 2.1

nDS(K; 3) is a Heronian mean graph.
Proof:

The graph DS(K; 3) is shown in figure:2

v

Figure:2
Let G =nDS(K;3). Letthevertexsetof GbeV =V, UV, U ..UV,

Where V = {V;1, ;2 V.3, Vi w; /1 < i <n}} is the vertex set of it" copy of
DS(Ky3).

Define a functionf: V(G) - {1,2,.....q + 1} by f(V;')=6i—4 ,1<i<n
f(VAH=6i—5,1<i<n
fVH=6i—1,1<i<n
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f(VH=6i—3,1<i<n
fw)=6i,1<i<n
Then the edges are labeled with f(V;'V;9)=6i —5,1<i<n
fVv3=6i—2,1<i<n
fVlvH=6i—4,1<i<n
f(Vitw)=6i—3 ,1<i<n
fViw)=6i 1<i<n
Hence G is a Heronian mean graph.

Example 2.2: Heronian mean labeling of 4DS (K, 3) is shown in figure 3.

15 21

Figure:3
Theorem:2.3
nDS(K, 4) is a Heronian mean graph.
Proof:

The graph DS (K 4) is shown in figure:4

Figure:4

Let G =nDS(K,,). Letthevertexsetof GbeV =V, UV, U ..UV,
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Where V = {V;',V;4, Vi3, Vi, V5, w; /1 < i < n} isthe vertex set of it" copy of
DS(Ky4).

Define a functionf: V(G) - {1,2,....q + 1} by f(V;')=8i—6 ,1<i<n
f(VA=8i—71<i<n
fFH)=8i—1,1<i<n
fViH=8i—-3 ,1<i<n
FVS)=8i—4,1<i<n
fw)=8i,1<i<n

Then the edges are labeled with f(V;'V;*)=8i—7 1 <i<n

fVi'v?)=8i—-3 ,1<i<n
fVi'vH=8i—-5,1<i<n
fVi'V?)=8i—6 1<i<n
f(Viw)=8i—4 1<i<n
fVAw)=8i ,1<i<n
fitw)=8i—-1,1<i<n
FVlw)=8i—2,1<i<n
Hence G is a Heronian mean graph.

Example 2.4: Heronian mean labeling of 4DS (K, ,) is shown in figure 5.

-
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Figure:5

— >>.16



6012 Dr. S.S. Sandhya, Dr. E.Ebin Raja Merly and S.D.Deepa

Theorem:2.5
nDS(K, 5) is a Heronian mean graph.
Proof:

The graph DS(Kj s5) is shown in figure:6

Figure:6

Let G =nDS(K,s). Letthe vertexsetof GbeV =V, UV, U ..UV,

Where V = {V;}, ;.2 V.3, V%, V.2, V.8, w; /1 < i < n} is the vertex set of it" copy of
DS(Ky5s).

Define a functionf: V(G) - {1,2,.....q + 1} by f(;')=10i -8 1 <i<n
FVA=10i-91<i<n
f(V)=10i—-1,1<i<n
FVH=10i—2 1<i<n
FS)=10i—4 1<i<n
f(V®=10i—6 ,1<i<n
fw)=10i,1<i<n

Then the edges are labeled with f(V;'V;9)=8i—7 ,1<i<n
FV'VA=8i—3 ,1<i<n
fV'vH=8i—-5,1<i<n
fV'v)=8i—-6 ,1<i<n
FV'VS=8i—6,1<i<n
FVPw)=8i—4 ,1<i<n
FViw)=8i 1<i<n
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fFitw)=8i—1,1<i<n

fViPw)=8i—2,1<i<n

fVlw)=8i—2 ,1<i<n
Hence G is a Heronian mean graph.

Example 2.6: Heronian mean labeling of 4DS (K, 5) is shown in figure 7.
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Figure:7
Theorem: 2.7

nDS(T,) is a Heronian mean graph.

Proof:

The graph DS(T5,) is shown in figure:8

Figure:8

Let G =nDS(T,) . Letthe vertexsetof GbheV =V, UV, U ...Uj,

6013
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Where V = {V;1, ;.2 V.3, V4 V5wl w2 /1 < i <n} is the vertex set of it" copy
of DS(T).

Define a functionf: V(G) — {1,2,.....q + 1} by f(V;)=10i—8 ,1<i<n
f(VAH=10i—-4 ,1<i<n
f(VH=10i-5,1<i<n
f(VH=10i-3 ,1<i<n
f(V)=10i—-1,1<i<n
fw)=10i—9,1<i<n
fw?)=10i 1<i<n
Then we get distinct edge labels from {1,2,...,q} Hence G is a Heronian mean graph.

Example 2.8: Heronian mean labeling of 4DS(T,) is shown in figure 9.
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B4 R
Figure:9

Theorem: 2.9

nDS(Q) is a Heronian mean graph.

Proof:

The graph DS(Q,) is shown in figure:10



Degree Splitting of More Heronian Mean Graphs 6015

Figure:10

Let G =nDS(Q,) . Letthevertexsetof GbeV =V, UV, U ...UV,,

Where V = {V;1, V.2 V3 V4 V5 V8, V7, wil, w2 /1 < i < n} is the vertex set of
it" copy of

DS(Q2).

Define a functionf: V(G) — {1,2,.....q + 1} by f(V;)=14i—12 1 <i<n
fVH=14i-10 1<i<n
fWVAH=14i-9 1<i<n
fVH=14i-7 1<i<n
fVS)=14i—-5 1<i<n
fV&=14i-3 1<i<n
fV)=14i-1,1<i<n
fwhH=14i—13,1<i<n
fw?)=14i 1<i<n

Then we get distinct edge labels from {1,2,...,q} Hence G is a Heronian mean graph.

Example 2.10: Heronian mean labeling of 4DS(Q,) is shown in figure 11.



6016 Dr. S.S. Sandhya, Dr. E.Ebin Raja Merly and S.D.Deepa

s N / \‘\
- - — \
. - ) \ . - \ .
7 9 1 T 13 - 23 27
2 5 16, 9
\\ - i -
// -
\\\ // \\\ /’/
i o
1 15
4 5
/%\\\ LV AN
- / T
s -7 31,7 39 41 49 -7 51 N8 .55
30 33 44 4 47
. - -
-~ - = —
e ,// T -
- ~ ~. -
29 43
Figure:11

Theorem: 2.11

nDS(L3) is a Heronian mean graph.

Proof:

The graph DS(L3) is shown in figure:12
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Figure:12

Let G =nDS(L; = P; X P,) . Letthe vertexsetof GbeV =V, UV, U ....U
V,, Where V = {V;', V.2, V.3, V.4, Vi, V8, wl, w2, w;3/1 < i < n} is the vertex set of
it" copy of DS(L5).

Define a functionf: V(G) = {1,2,.....q + 1} by f(V;\)=13i—11 ,1<i<n
fVH=13i-8 1<i<n
fV¥)=13i-9 1<i<n
fViH=13i—4 1<i<n
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FVS)=13i—3 1<i<n
FVH=13i—1,1<i<n

fwH=13i—12,1<i<n
fw?)=13i—15 ,1<i<n
fw)=13i 1<i<n

Then we get distinct edge labels from {1,2,...,q} Hence G is a Heronian mean graph.

Example 2.12: Heronian mean labeling of 4DS(L3) is shown in figure 13.
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Figure:13

3. CONCLUSION

In this paper, we studied the degree splitting behavior of some standard Heronian
mean graphs. The authors are of the opinion that the study of Heronian mean labeling
of degree splitting graphs will lead to newer and different results.
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