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Abstract

In this paper, we prove that four star graph G = Ki ,, U K14, U K1,4; U K1, Where
a1 <az<ag is a skolem mean graph if |b — (a1 + a2 + a3)| = 4.
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1. Introduction

In this paper all graphs are finite, simple and undirected. Terms and notations are
used in the sense of Harary [3]. Much work is done by many researchers on skolem
mean labelling [1], [2] and [3]. In [5], [6] and [7] some results are proved in four star
graph G = K, ,, UK, 4, UK, o, UK, on skolem mean labelling. In this paper, we
prove that four star graph G = K, UKy o, UKy 4y UKy, where a; < ap < agzis a
skolem mean graph if |b — (ay + a2 + a3)| = 4. That is when b = (a; + a2 +a3) +4
and b = (a3 + ag + a3) — 4.

Definition 1.1 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 from the vertex set of G to 1,2,--- ,p
such that the induced map f* from the edge set of G to 2,3,--- ,p defined by

) M if  f(u)+ f(v) iseven
Flezwl =y jwrrw+1 Fu) + f(v) s odd

the resulting edges get unique labels from the set 2,3,--- | p.

Theorem 1.2 The four star G = K ,, UK, o, UK 4 UK, where a; < ap < ag
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is a skolem mean graph if |b — (a1 + a2 + a3)| = 4. Proof: Let A; = > aj. That is,

Ay =ay; Ay = ay + ay and Az = a; + as + as. Consider the graph #=!
4

G = K4 UKy 4, UKy 4y UKy Let V= |J Vi be the vertex set of G where
k=1

4
Vi={v;:0<i<aq} forl <k<3and Vy={vy;,:0<i<b}. Let E= |J E}

k=1
be the edge set of G where Fy = {vgovx,; : 0 <i < ag} for 1 <k <3 and

E4 = {1}4701}4’1' -0 < 1 < b}

The condition |b— (a1 +as +a3)| =4 =b= A5 —4dorb= A; + 4.

That is, there are two cases viz. b = A3 —4 and b = A3 + 4.

Let us prove in each of the two cases the graph G is a skolem mean graph.
Case 1: Let b= A3+ 4

G has A3+ b+ 4 =2A3 + 8 vertices and Ay + b = 2A3 + 4 edges.

The vertex labeling

f:V—={1,2,--- A3+ b+ 4 =2A;3 + 8} is defined as follows:

f(Ul,O) =1 f(U2,0) =2 f(Ug,O) =4,

flvgo) = A3 +b+3=243+7

flor;) =2i+4 1<i<a

fva;) =241 4 2i + 4 1<i<a

f(ug;) =2A, +2i 44 1<i<a;g

flogs)) =2i4+11<i<b—2=A3+2
flogp1) =As+b+2=243+6

f(vap) = A3 +b+4=2A35+38

The corresponding edge labels are as follows:

The edge label of vy gvy; is 347 for 1 <i < a; (edge labels are

4,5, ;a1 +3=A1+3), vogua; is Ay +3+i for 1 < i < ay (edge labels are

A+ 4, A1+ 5, A+ 3 ), v3gvs,; is Ag +4 41 for 1 <i < ag (edge labels are
A2+5,A2—|—6,"' ,A3+4 ), V4,0V4,4 is A3+4+if01‘ 1 §Z§6—2:A3+2 (edge
labels are A +5, A3 +6,--- ,2A5+6), v40vp—1 is 243 + 7 and vy gvy, is 245 + 8.

These induced edge labels of graph G are unique.
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Hence G is a skolem mean graph.
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Figure 1: K1’5 UKI,G UK1’7 UKLQQ

Case 2: Let b= A3 — 4

G has A3+ b+ 4 = 2A5 vertices and Az + b = 2A3 — 4 edges.

The vertex labeling f : V — {1,2,--

- A3+ b+ 4 =2A3} is defined as follows:

flvie) =2 flvee) =4 f(vs0) = 6;
fvag) = Az +b+4=2A4;

flo) =2i—1 1<i<a
flog) =24, +2i—1  1<i<ay
flus;) =2A+2i—1 1<i<ag
f(uas) =2i+6 1<i<b

The corresponding edge labels are as follows:

The edge label of vy gvy; is 1 47 for 1 <i < a; (edge labels are
2,3, ;a1 +1=A1+1), vagvq, is Ay +2 41 for 1 <i < ay (edge labels are
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Ay +3,A1+4,- - Ay +2), v vz, is Ay + 3+ for 1 < i < az (edge labels are
A2+4,A2+5,...,A2+a3+3:A3+3), V4,0V4,; is A3—|—3+Z for 1 S 1 S b:Ag —4
(edge labels are A3+ 4, A3+5,--- JA3+3+b=A3+3+ A3 —4=2A5;—1).
These induced edge labels of graph G are unique.

Hence G is a skolem mean graph.

Example 1.3

Figure 2: K; ¢ UK 7 UKy 1 UKy 2
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