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ABSTRACT
A graph G = (V, E) with p vertices and g 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 Gto {2, 3, ..., p}

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

defined by f*(e =uv) = 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=K,, UK, UK, UK, 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,<a, is 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
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involves a function from the vertices and edges to
some set of labels.

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

the vertices X €V with distinct elements f(x) from
0, 1, 2, ...q in such a way that when each edge ¢ =

f(u)+f(v)
2

uv is labeled with if f(u) + f(v) is

even and M

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

f(u)+f(v
each edge e = uv is labeled with % if

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

f(u) + f(v) is even and

f(v) is odd, then the resulting edges get distinct
labels from 2, 3, . . ., p. f is called a skolem mean
labeling of G. A graph G = (V, E) with p vertices
and g 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
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. . T, =2i 1<i<a
—f(”);f(") it £(u)+F(v) isevint) =2 =
f'le=uv)= f(v,,) =2A,+2i 1<i<a,
FOHTM L e £y +£(v) s odd _ _
2 f(vy;) =2A,+2i 1<i<a,
the resulting edges get distinct labels from the set f(V4i) =2A, +2i 1<i< a,
{2.3,....p¢ f(v,,) =2i+7 1<i<b=A,-3

Theorem 2.1: The five star G= KLal UK, 2, Y

Ko, Y K, U Ky where a, <a, <a, <a,

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

i
Proof: LetAi = Zak for 1<k <4 g

k=1
iS,Al = a11 A2 = al +a27
A3 = al + a2+ a3 and
A,=a +a,+a,+a,.
Consider the graph
G=K,, UK, VK, UK, UK,

5
Let V:UVk be the vertex set of G where

k=1

Vk:{vkyi:OSisak} for 1<k<4 and
V5={V5,i:O£i£b}.LetE:OEkbe the
Dar}

edge set of G where E, = {Vkovki 0<i< ak}

for 1<k<4 and Esz{vslov&i:lsisb} :

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, —3.

Let b=A,-3.

Ghas A, +b+5=2A, + 2 vertices and

A,+b =2A, —3edges.

The vertex labeling
f:Vvo>{,2,.. A, +b+5=2A,+2} is
defined as follows:

f(Vl,o) =1 f(Vz,o) =3, f(Vs,o) =3

f(v,0) =7, f(v50)=A,+b+5=2A,+2
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The corresponding edge labels are as follows:
The edge label of VigVy; is 1+1 for 1<i <a,

(edge labels are 2,3,..,a;+1=A;+1 ),

VooVoi is A +2+i for 1<i<a, (edge
labels are
A +3A +4,. A+a,+2=A,+2 ),

VioVii is A,+3+i for 1<i<a, (edge
labels are
A,+4,A,+5. A, +a,+3=A;+3 ),

VaoVai 18 Ag+4+i for 1<i<a, (edge
labels are A, +5A,+6,...,
A;+a,+4=A,+4 ) and vy ,vg; s
A, +5+i for 1<i<b=A,—3 (edge labels
are A, +6, A, +7,...,2A,+2).

Hence the induced edge labels of G are distinct.
Hence the graph G is a skolem mean graph.
6
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