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ABSTRACT: 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,

e =)= LY f(u)+f(v)+1

., p} defined by if f(u) + f(v) is even and if f(u) + f(v) is

odd, then the resulting edges get distinct labels from the set {2, 3, . . ., p}. In this paper, we prove that five star
graph G= Kl,a1 U Klve12 U Kl,a3 U Kl’a‘1 UK,, where a, <a,<a,is a skolem mean graph if
a,+a,+a;+a,—-4<b<a +a,+a,+a,—3.
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I.  Introduction
All graphs in this paper are finite, simple and undirected. Terms not defined here are used in the sense
of Harary [3]. The symbols V(G) and E(G) will denote the vertex set and edge set of the graph G. A graph with
p vertices and g edges is called a (p, q) graph. In this paper, we prove that four star graph

G=K,, UK, UK, UK, where a <a,<ajis a skolem mean graph if
a,+a,+a,+2<b<a +a,+a,+3.

Il. Skolem Mean Labeling
Definition 1.1: A graph G is a non empty set of objects called vertices together with a set of unordered pairs of
distinct vertices of G called edges. The vertex set and the edge set of G are denoted by V(G) and E(G)

respectively. N (G)‘ = (is called the size of G, we say that u and v are adjacent and that u and v are incident

with e.

Definition 1.2: A vertex labelling of a graph G is an assignment of labels to the vertices of G that induces for
each edge xy a label depending on the vertex labels f(x) and f(y). Similarly, an edge labelling of a graph G is an
assignment of labels to the edges of G that induces for each vertex v a label depending on the edge labels
incident on it. Total labelling involves a function from the vertices and edges to some set of labels.

Definition 1.3: A graph G with p vertices and q edges is called a mean graph if it is possible to label the

vertices X €V with distinct elements f(x) from O, 1, 2, ...q in such a way that when each edge ¢ = uv is

f(u)+f(v) . _ f(u)+f(v)+1 _ _
labeled with T if f(u) + f(v) is even and f if f(u) + f(v) is odd, then the resulting

edge labels are distinct. The labeling f is called a mean labeling of G.
Definition 1.4: A graph G = (V,E) with p vertices and g edges is said to be skolem mean if it is possible to label

the vertices X €V with distinct elements f(x) from 1, 2, ...q in such a way that when each edge e = uv is

L Fu)+f(v) . f(u)+f(v)+1 _ _
labeled with T if f(u) + f(v) is even and f if f(u) + f(v) is odd, then the resulting
edges get distinct labels from 2, 3, .. ., p. fis called a skolem mean labeling of G. 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
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{1, 2, . .., p} such that the induced map f* from the edge set of G to {2, 3, . . ., p} defined by
flw)+7(v) if f(u)+f(v) iseven

f'le=uv) = 2
f(u)+f(v)+1

if f(u)+f(v) is odd
the resulting edges get distinct labels from the set {2, 3, . . ., p}.
Theorem 2.1: The five star G=K,, UK, UK, UK, UK, where a, <a,<a;<a,is a

skolem mean graph if a, +a, +a,+a,—4<b<a, +a,+a;+a, —3.

I
Proof: Let A = Zakal’ 1<k< 4 Thatis, A, =8, A, =a, +a, A;=a, +a,+3a,
k=1

and A, =2, +a,+a,+a,.
5
Consider the graph G=K,, UK, UK, UK, UK. LetV =[]V, be the vertex set of G

k=1

5
where V, ={kai :0<i Sak}for 1<k<4 and V, :{Vai 0<i< b}. Let E:UEk be the edge
k=1

set of G where E, = {kaovk’i 0<i< ak} for 1<k <4andE, = {Vs,ovs,i 1<i< b} . The condition

a,+a,+a,+a,—4 <b<a +a,+a;+a,-3=>A,-4<b<A,—-3. Let us prove the graph G is a
skolem mean graph when b = A, —4.
Let b=A, -4
Ghas A, +b+5=2A, +1verticesand A, +b =2A, — 4 edges.
The vertex labeling f : V —{1,2,..., A, + b+5=2A, +1}is defined as follows:
f(vl,o):]-; f(Vz,o) =3 f(Va,o):5;

f(v,) =7 F(vso)=A,+b+5=2A,+1
f(v,) =2i 1<i<a,
f(v,,) =2A,+2i 1<i<a,
f(vy;) =2A,+2i 1<i<a,
f(v,) =2A,+2i 1<i<a,
f(vs;)) =2i+7 1<i<b=A,-4
The corresponding edge labels are as follows:
The edge label of VyoVy; is 1+1 for 1<i<a, (edge labels are 2,3,...,a, +1=A; +1), VoVp; i

w

A +2+i for 1<i<a, (edge labels are A +3,A +4,...,A+a,+2=A,+2), V3,0V3,i i
A, +3+i for 1<i<a, (edge labels are A, +4,A, +5,.., A, +a,+3=A,+3), v ov,; I
A,+4+i forl<i<a, (edge labels are A,+5A;+6,..., A;+a,+4=A,+4) and Vs 0Vs i

A, +4+ifor 1I<i<b=A,—4 (edge labelsare A, +5, A, +6,....,2A,).

Hence the induced edge labels of Gare distinct.
Hence the graph G is a skolem mean graph.

w

w
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