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Abstract:-A graph G = (V, E) with p vertices and ¢ 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

{2,3,4,...p} defined by f'le=uv) = fw+fo) if f(u) + f(v) is even and fw+riv)+1 if f(u) + f(v) is
2 2

odd then the resulting edges get distinct labels from
the set {2, 3., p} . In this paper, we prove that nine star graph
K, UK, UK, UK 6 UK 6 UK UK UK, UK,  isaskolem mean graph if [m—n|=4+7¢

for /=23, ...
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l. 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, g) graph. In this paper, we prove that six star graph

K., UK., UK, UK, UK, UK, isaskolem mean graph if [m—n|=4+4¢ for (=23, ...

1. SKOLEM MEAN LABELING
2.1.0 Definition: 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. [\/(G)| = (g is called the size of G. A graph of order p and size q is called a (p,q)-graph. If e = uv

is an edge of G, we say that u and v are adjacent and that u and v are incident with e.

2.1.1 Definition: A vertex labeling 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 labeling 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 labeling involves a function from the vertices and edges to some set of labels.

2.1.2 Definition: 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, ..., q in such a way that when each edge e = uv is labeled

f(u)+f(v) . f(u)+f(v)+1.
with % if f(u)+f(v) is even and flu)+1(v)+1 if f(u)+f(v) is odd, then the resulting
edge labels are distinct. The labeling f is called a mean labeling of G.
2.1.3 Definition: 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, ..., p in such a way that when the edge e = uv is

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

2
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.

labelled with if  f(u) + f(v) is even and if
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A graph G = (V, E) with p vertices and ¢ 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

PN it £ )+ £ (v)iseven

f*(e =uv) = , then the resulting edges get distinct labels from the
F+TM*L e £ 1)+ f(v)isodd
2

set {2,3,..., p}

2.1.4 Definition: The r-star is the disjoint union of K, ,K;, K, ,...,K;, where a,,a,,...,, are positive
integers and K, is a star of length a; for1<i<r.We denote it by K,, UK, UK, U..UK,, .G has
a,+a,+..+a, +r verticesand a, +a, +...+4a, edges.

2.1.5 Theorem:  The nine star K; , UK, , UK, UK, UK, UK, UK, UKy [ UK

where ¢ < mis a skolem mean graph if |m—n| =4+70forl =2,3,4, ...

Proof: Consider the graph G = Ky , UK, UK , UK, UK, , UK , UK, UK UKy,
where V(G) = {vi|j:1£i£7;0§j££} u{v&j :Osjsm} u{vglj:Ostn} and E(G) =
{Vi,oVi,j :1§i£7;1£j£€}u{v&ov&j:1£j£m}u{v9‘ovgyj:1£j£n}. Then G

has 7/+M+N+9 verticesand 7/+M+N edges.
Without loss of generality, we assume that m < nwhere N=7/+m+4 for /= 2,3, ...
andm= 2,3, ... Letus consider the case that |m—n| =4+7/¢ for (=2,3,...Letusprove that

G is a skolem mean graph. The vertex labeling  : V(G) —){1, 2,3,...,7/+m+n +9} is defined
as follows:

i 1<i<7
f(vip) =19 i=8
7/+m+n+8 i=9
20(i-1)+2j+9 1<i<7;1<j</
fvig) =y . . .
20(i-1)+2j+9 i=81<j<m
6+2] 1<j<n-2
f(vgj) =1 7+m+n+7 j=n-1
7/+m+n+9 j=n
The corresponding edge labeling F is defined as
f(u)+f(v) . .
—_t if f(u)+f(v)iseven
F(uv) =
L;(V)” it f(u)+f(v) is odd
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(i-1)¢+j+5 i=1 1<j<v
(i-)/+j+6 2<i<3; 1< )</
Then, F(VI,OVI,j):
(i=-D0+j+7 4<i<5; 1< </
i-1¢+j+8 6<i<7; 1< )</
F(Vg Vs, j) =7/+m+ j+9 1<j<nand m=2,34,..
The resultant edge labels of G are 6, 7, ..., {+5, ¢/+7,...,2(+6,2(+7,...,3(+6,
3¢+8,...,40+7,4¢+8,...,50+7,5/+9,...,6¢+8,6¢+9,..., 7¢+8, 7¢+10,...,
70+m+9, 704+m+10, .. ., 74+m+n+9 and has 7¢+m+n distinct labels. Hence the

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

BMEXAMPLE: Figure 1 gives an example of skolem mean labeling of
Ko UK UK UK UK UK UK UK 3 UK

Vio V2o V3o Vao
1 2 3 4
6 7 9/\10 11/\12 14 [ \15
11 13 15 17 19 21 23 25
Vit Vi2 Va1 V22 V31 V32 Va1 Va2
Vso Ve o V7o Vg o
5 6 7 9
16 177 19 20 21 9.9 &9 -
2 29 31 33 35 374 39 41 43
Vs1 Vs2 Vg1 Ve2 V71 V72 Vg vg, Va3
Vo 20 Vo 21 Vo,
47
Vo 19 A3 8 Vo 2
44
Vo 18 o 47 10 _—
= 34 g 27 28 12
V9174
0
43 9 29 1X94
Vo 16 T 42 A6 30
41 Wy
31 16
Vg
736 40 39 18
5 33 32 Voo
34 35 20
Vo 14 38 <
34 97
v 32 36 2
213 30 24 V()X
Vo 12 28 26
v
Vo1 Vo910 %2
Figure 1
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