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Abstract: Existence of Relaxed skolem mean labeling for a 5 — star
graph G=K;, VK, UKy, UK, WK g with partition 4,1 with

a certain condition is the core topic of the following article. Trial and
error method is used to find the existence of the relaxed skolem mean
labeling of 5 — star graph with partition 4,1 holding a specific condition.
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1. Introduction:

Labeling of Graphs is a branch of graph theory which is widely used in
the area of networking and routing. There are various types of labeling
functions introduced by different mathematicians. In this research article
we discuss about one of these types of labeling namely Relaxed Skolem
Mean Labeling which is derived from Skolem Mean Labeling of Graphs
introduced by V. Balaji et.al.[5] in the year 2010. Basic properties of
Relaxed Skolem Mean Labeling were already discussed by V. Balaji
et.al.[5].

2. Preliminaries
Definition 2.1 [4]:A graph G = (V, E) with p vertices and q edges is said
to be a skolem mean graph if there exists a function

f:v—>{123..p=V[fsuch  that the  induced  map

f*:E —{2,3,...p=|v|} given by
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f f
fw=tv) (F(u) + F(v))iseven
f*(e=uv)= 2
f(u)+f(v)+1 | _
if (f(u) +f(v) +1)is even
2
then, the resulting distinct edge labels are from the set
{23,...p=N|}

Definition 2.2 [5]: A graph G = (V,E) with p vertices and g edges is said
to be a relaxed skolem mean graph if there exists a function

f:V —>{1,2,3,..,p+1=|V|+1} such that the induced edge mapf * : E—
{2,3,.....,p+1= |V | +1} given by
f(u) +f(v)

2
f(u) +f(v) +1

if (f(u) + (v))iseven
f*(e=uv)=
if (f(u) + F(v) +1)is even

. The resulting distinct edge labels are from the set {2,3,...p+1=|v| + 1}
Note 2.3: There are p vertices and available vertex labels are p + 1 and

hence one number from the set {1,2,3,...,p+1=|v| +1} is not used and we call

that number as the relaxed label. When the relaxed label is p + 1, the
relaxed mean labeling becomes a skolem mean labeling.
Result 2.4: In the relaxed skolem mean labeling p > q.

Result 2.5: The three star graph K, uK;, UK. satisfies relaxed

skolem mean labelingif a+b<c<a+b+c.

3.Main Result
Theorem 3.1: The five star graph

G = K1’a1 v Kl,(xz |\ K1’a3 v K1’a4 N\ KlyB Where (Xl < OLZ < OL3 < (X,4 iS a

relaxed skolem mean graph if B—o; —0ay— 03— og=-7
Proof: Let 0] = 04,09 =g + 0, O3 =0 t 0y +a3and Oy =0q ta, tagtay,

Consider the 5 - star graphG = KLOL1 VKo, VK, VKL VK g

2 3 4
The condition B —a; — 02— 03— a4 = -7 gives rise to the case f = c4— 7. In this
case we will establish that the graph G is relaxed skolem mean.

Let Vv=V,uV,uV,uV,uV, be the vertex set of G where

sz{vk'i:OsiSak};for 1<k<4 and Vsz{vsvizosisB}. Let

4
E=U{vioVi; 11<i<aoy} UV, Vs, :1<i <B}be the edge set of G.
k=1
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Case 1: Let f=o, -7
G has o, +p+5=20,—2 verticesand o, +B =20, — / edges.

We define the rsv function
f:V->{2,..,p+l=0c,+PB+5+1=2c, —1L}as follows:

f(Vl,o) =2; f(Vz,o) =4, f(Vs,o): 6; 1E(V4,o):8;
f(vsy) =0, +B+5=20,-2

f(v,,) =2x-1 1<x<o,

f(v,,) =20,+2x-1 1<x<a,

f(vy,) =20,+2k-1 1<k<a,

f(v,,) =20,+2xk-1 1<x<q,
f(vs,) =2k+10 1<x<P=oc,-7

Here 10 is the relaxed label.
We get the induced edge labels as follows:

The edge labels of ViV, is k+1 for 1<k < o, (2,3...,a,+1=0,+1),
VoV is o, +K+2 for 1<k <aq, (
0, +3,0,+4,..,0,+0, +2=0,+2), VyVy  is G, +K+3 for
1<k<a, (0,+4,6,+5,..,0,+0,+3=06,+3), V.V, s
o,+k+4 for 1<x<a, (0;+50,;+6,..,0,+0,+4=0,+4),
ViV, is o,+Kk+4 forl<x<P=0,-7
(6,+50,+6,...,6,+(c,—7)+4=205,-3).

The edge labels are therefore 2,3,...,0,+1],
c,+3,06,+4,..,06,+2,6,+4,6,+5,..,0,+3,

G3+5103+61"'IG4 +4l G4+5,G4 +6,...,264—3.

These edge labels, the images of the rse function of the graph G are therefore
distinct. Hence G is a relaxed skolem mean graph.
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Example:

) K4 VUK, UK s UK (UK, )
23 29

4. Conclusion:

In this research article we concentrated mainly on the existence of
relaxed skolem mean labeling of a 5 - star graph
G =Ky, UKo, UKy, UKy, UKy gwith the condition B — o — a -

o3 — o = -7. Trial and error method is used to find the existence of the
labeling function.
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