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Relaxed Skolem Mean Labeling of Four Star
Graphs
K1, UKy, UKy UKy,
Where
L<L<I;bWith|l-1;, -1, -3 =1
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Abstract: The four star graphs G = K1, UK4,;, UK, UK Ky,
where I; < I, < I3 I3 will be relaxed skolem mean if [l —1; —
/2—/3=1 1 is the main purpose of this article.
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I. INRODUCTION

Relaxed skolem mean labeling was first conceived by
V.Balaji et. al.[3] in the year 2010. In that paper [3] he
introduced the definition of relaxed skolem mean labeling
for the first time and also some basic properties for a graph to
be relaxed skolem mean. The most important properties are
(i) If G is a graph with n vertices and m edges then G is said to
be a relaxed skolem mean graph only if n>m ,(ii) G= K,
where n > 5 is not a relaxed skolem mean graph.

Il. PRELIMINARIES

Definition 1: A graph label is the assigning of labels to
edges and also vertices of a graph or simply either edges or
vertices of a graph only by integers.

Notation: If x is a real number, the integral part of x is
denoted by [x] which is the largest integer less than or equal
to x.

We define the relaxed skolem mean labeling of a graph G
of order p and size q as follows:

Definition 2: The vertex labeling f: V—{1, 2, ..., p+1}
and the induced edge labeling f: E—{23..., p+1} is a
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relaxed skolem mean labeling if both fand f are one — one
functions and (e = uv) = [(f(u)+f(v)+1)/2].

Note: Graph G has p vertices and the available vertex
labels are p+1. Therefore, one number from the set {1, 2, 3,
..., p + 1} will not be used to label any vertex of G. We call
that number as the relaxed label. If the relaxed label isp + 1,
the relaxed mean labeling becomes the Skolem mean
labeling.

I11. MAIN RESULT

Theorem 1: Four star graph G = K;;, U K;,,U K; ;.U Ky,
where [;, 1, I; are in ascending order is a relaxed skolem
mean graph if [l — 1, — [, — 5] =1.

Proof: LetL, = ¥¥_,1;;1 < k < 3.Hence we have
Li=l;L,=L+Land Ly =1 +1,+ 5.
Consider the graph G = Ky, U K;;,,U Ky ;.U Ky ;.
LetV =V,UV, UV; UV, be the set of vertices of G where
Vi={n:0<i<l}for1<k<3,V,={v,;:0<i<l}
Let E=Ub_{viovii: 1<i< L) Ulwgovy: 1<i<
/be the set of edges of G. The condition
L=l —L—-Ll=l= |- =1= |- L] =
1That is, there are two cases viz. [ =L;+1land [ =L;-1.
Casel:l=1L;+1.
GhasLl;+1+4=2L;+5 verticesand Ly + 1 = 2L; +
ledges. The vertex labeling

f:Vv-{1,23,.,p+1=Ly+1+4+1=2L; + 6}
given as:

f(ULo) =1 f(vz.o) =2; f(VB.O) =4

f(vao) =Ls+1+5=2L3+6

f(vie) =2k +4 1<k<l
f(vyy) = 2L, + 2k + 4 1<k<l,
f(vsy) = 2L, + 2k + 4 1<k<l

f(var) =2k +1 1<k<l=L;+1

Here 2L; + 5 is the relaxed label.

Their induced labels for edges are as follows:

The induced label of vy vy, is 3+ kwherel <k <1,
(edge labels are 4,5, ..., 11+ 3=L;+3), v,0v,) iSL1+3+
k for1 < k <, (edge labelsareL; +4,L;+5,...,L;+1,+3
=Ly+3), vaovspisl,t4+k forl <k <l
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(edge labels are Lo+ 5, L+ 6, ..., Lo+ 3+ 4 =13+ 4),
VyoVsr iSLz+ 4 +kforl <k <1 (edge labels are L3+ 5, Lg
+6,.., Lyt 1+5=L3+(Ly+1)+4=2L5+5).

The labels of edges induced by the labels of vertices of graph
G are distinct. This shows that G is a relaxed skolem mean .
Casell: I=1L;-1

GhasL; +1+4=2L; + 3 vertices and

L; + 1 = 2L; — ledges. The vertex labeling f:V —
{1,2,3,..,p+1=Ly+1+4+1=2L;+5}

given as:

f(vi0) = 1 f(va0) = 2 f(v30) =3f(vao) = Ls + 1 +
5=2L;+4

f(vip) =2k +2 1<k<l
f(vox) =2L + 2k +2 1<k<l,
f(vsp) = 2L, + 2k + 2 1<k<l

f(vay) =2k +3
Here 2L + 3 is the relaxed label.
Their induced labels for edges are as follows:
The induced label of v;gv;,is 2 + k wherel < k <y
(edgelabelsare 3,4,...., 11+ 2=1L1+2), v,V ISLi+2+K
for1 < k <, (edge labelsare L;+3,L;+4,...,Li+1,+2=
Lo+2), v30v3,isly+3+Kk forl <k <5 (edge labels are
Lo+4,L,+5, ..., L+ |3+ 3=L3+3 ), Va,0Va is Ls+4+ k for
1<k <1 (edgelabelsare L3+ 5, Lg+6,...,Lg+1+5=1L3+
(Ls-1)+4=2L3+3).
The labels of edges induced by the labels of vertices of graph
G are distinct.
This shows that G is a relaxed skolem mean . is skolem mean
We illustrate the above two cases with the following four star

1<k<l=L;—1

graphs.
Fig.1. is an illustartion of Case | where | =L; +1
18
6 *
» /
1%\ 4/ /
/
. /.
\\*1 5
g \\
=
Y
12 \
®
10
42 /28
Now
400 ,, \ /16
/17
38® AN
7 .«\\ NN
Z ®
& % S o PP, =8
1 , o @ Il
17 % 13

KI.SUK1.6UKI.XUKI.ZO
Fig. 1
Fig. 2. isanillustration of Case Il where 1 =L; -1
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IV. CONCLUSION

Relaxed skolem mean labeling of a four star graph G
=K1, UKy, UK, UK, is discussed in this paper . We
mainly discussed the two cases | =l +1 and | = I; - 1 and
gave the labeling which satisfies the condition of relaxed
skolem mean labeling which exists for graph G. We are in
further research to find upto how many cases the graph G will
allow relaxed skolem mean labeling.

REFERENCE

1. M. Apostal, “Introduction to Analytic Number Theory”, Narosa
Publishing House, Second edition, 1991.

2. J. A. Bondy and U. S. R. Murty, “Graph Theory with Applications”,
Macmillan press, London, 1976.

3. J. C. Bermond,” Graceful Graphs, Radio Antennae and French Wind
Mills”, Graph Theory and Combinatories, Pitman, London, 1979, 13 —
37.

4. V. Balaji, D. S. T. Ramesh and A. Subramanian, “Skolem Mean
Labeling”, Bulletin of Pure and Applied Sciences, vol. 26E No. 2, 2007,
245 — 248.

5. V. Balaji, D. S. T. Ramesh and A. Subramanian, “Some Results On
Skolem Mean Graphs”, Bulletin of Pure and Applied Sciences, vol. 27E
No. 1, 2008, 67 — 74.

6. V.Balaji, D. S. T. Ramesh and A. Subramanian, “Relaxed Skolem Mean
Labeling”, Advances and Applications in Discrete Mathematics, vol.
5(1), January 2010, 11 — 22.

7. V. Balaji, D. S. T. Ramesh and A. Subramanian, “Some Results On
Relaxed Skolem Mean Graphs”, Bulletin of Kerala Mathematics
Association, vol. 5(2), December 2009, 33 — 44.

8. J. A. Gallian, “A Dynamic Survey of Graph Labeling”, The Electronic
Journal of combinatorics 14(2007).

AUTHORS PROFILE

Abraham K Samuel, M.Sc., M.Phil., Research
Scholar, St. Xavier’s College, Palayamkottai, Tamil
Nadu. He is an Associate Professor also the head of the
department of MathematicsCollege, Kottayam, Kerala
Affiliated to M. G. University Kerala. He has 27 years
of teaching experience.

J.Vinolin, M.Sc., M.Phil., Research Scholar, St.
Xavier’s College, Palayamkottai, Tamil Nadu.
Published two papers in National and International
Journals. Presented 3 papers in three National
Conferences.

IJEAT

@

o

ey, nop |,B\-‘°"
WWW.IJEAT.ORG,

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



International Journal of Engineering and Advanced Technology (IJEAT)
ISSN: 2249 — 8958, Volume-9 Issue-3, February, 2020

Dr. D.S.T.Ramesh, M.Sc., M.Phil., Ph.D., He is an
Associate Professor of Mathematics in Nazareth
Margoschis College, Pillayanmanai, Tuticorin, Tamil
Nadu. He has 33 years of teaching experience. He
guided 8 Ph.D.”s and 5 M. Phil. His area of
specialization is Graph Theory. He published 51
research papers in National and International Journals. He was invited as a
resource person for National conferences organized by Sacred Heart
College, Tirupattur and Pope’s College, Sawyerpuram.

Published By:
Blue Eyes Intelligence Engineering
3745 & Sciences Publication

Retrieval Number: C6354029320/2020©BEIESP
DOI: 10.35940/ijeat.C6354.029320

Exploring Innovation



