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Abstract

A graph G = (V, E) with p vertices and ¢ edges is said to have skolem difference mean labeling if it is
possible to label the vertices x € V with distinct elements f (x) from 1,2...p+q in such a way that the

edge e = uv is labeled with If(u)zﬂ if |f(w) — f(v)| is even and w if |f(w) — f(v)] is
odd and the resulting labels of the edges are distinct and are from 1,2...q. A graph that admits skolem

difference mean labeling is called skolem difference mean graph. In this paper we study the skolem
difference mean labeling of Cpj1® K;,,, and Cyp ® Ky .
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1. Introduction

Throughout this paper we consider only finite, undirected, simple graphs. Let G be a graph with p
vertices and ¢ edges. For all terminologies and notations we follow /2]. The symbols V(G)and
E(G) denote respectively the vertex set and edge set of a graph. A graph labeling is an assignment of
integers to the vertices or edges or both, subject to certain conditions. If the domain of the mapping is
the set of vertices (or edges) then the labeling is called a vertex labeling (or edge labeling). There are
several types of labeling and a detailed survey can be found in /3/. The concept of mean labeling was
introduced in /5], skolem mean labeling in //] and skolem difference mean labeling in /4/. Following
definitions are necessary for the present study.

Definition 1.1. A cycle in a graph G is a sequence of distinct vertices {vg, V1, V3 ... V1, Vg } Where v;
and v;, 4 are adjacent for all i=0,1,2...n — 2 and v,,_; and vyare adjacent in G.A cycle with n > 3
vertices is denoted by C,,

Definition 1.2. The complete bipartite graph K; ,, or K, , is called a star.

Definition 1.3. Let G be any graph and K, ,,, be a star with m spokes. We denote by G ® K ,,,, the
graph obtained from G by identifying one vertex of G with any vertex of K ,, other than the centre of
Kim.
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Definition 1.4. A graph G = (V,E) with p vertices and g edges is said to have skolem difference
mean labeling (sdml) if it is possible to label the vertices x € V with distinct elements f(x) from
1,2...p+q in such a way that the edge e = uv is labeled with If(u)zﬂ if |f(u) — f(v)] is even and

w if |f(u) — f(v)| is odd and the resulting labels of the edges are distinct and are from

1,2...q. A graph that admits skolem difference mean labeling is called skolem difference mean graph.
The skolem difference mean labeling of the path P,is given in Figure /

& L & & & & &
1 13 3 11 5 9 7
Figure 1
2. Results

Theorem 2.1. Cyi 41 ® K 1, is skolem difference mean for all k, m > 1.

Proof: Let G be the graph Cpp41 ® K 1

Let V(G) = {uyvjww; /1<i<k+1,1<j<kl1<t<mj

Identify w; with the vertex u; of Cy;,4. Then

E(G) = {Uy V1 U1V Uillip1, VjVjp g WoWW, /1S T < k1< j<k-1,2<t<mj
|V(G)| = 2k+m+1 and |E(G)| = 2k+m+1.

Let f; V(G)—={1,2...4k+2m+2} be defined as follows.

Case (i) when k and m are odd.

S (Uaser) = 45+1; 05 s < =

S (uzg) = 4kt 2m+5—4s; 1< s <2

f(Wassr) = dh+2m+2—4s; 0< s < %

flvg) =45, IS 5 <=

fow) =2m+3

m+1

f(WZi) =4i—-1,I1<i< >

S Waigy) = 4i42; IS 0 <2

Case (ii) when k is odd and m is even

S (Uaser) = 45+1; 0< 5 < ==

[ (uzg) = 4t 2m+5—4s; 1S s <<=
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S (Vas41) = 4k+2m+2—4s; 0< s < %

Flvgg) =4s; IS5 < %

fow) =2m+3
flwy) =4i=1; 1< i< 2
F(Woipr) =4i+2; IS i < %

Case (iii) when £ is even and m is odd

flugsrr) = 4s+1; 0< s <

N &

f(uyg) = 4k+2m+5—4s; IS s <

N =

S (Vzg41) = 4kt 2m+2—45; 0 s <%

fvys) =4s; IS s <

N =

fow) =2m+3
S way) = 4i=1; 1< i < =

S Waigy) = 4i42; IS 1 <2

Case (iv) when k and m are even.

Flugser) =4s+1;0< s <

N |

S (uzg) = 4t 2m+5—4s; IS 5 <%

S (V2541) = 4kt 2m+2—4s; 0< s <%

f(vgg) =4s; 1S s <%
f(w) =2m+3
[(Wy) =4i=1; IS i< 7

FWaisr) = 4i+2; IS0 <

m
2

In all the cases let /* be the induced edge labeling of /- Then
ffuuip) =2ktm+2-2i;1<i<k

ffviviy) =2kbm+1-2i;1<i<k-1
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ffuvy) = 2k+m+1

SHug1v) = 1

S uw) =m+1

ffoow) =m+1—-i;1<i<m-1

The induced edge labels distinct and are /, 2...2k+m+1.Hence the theorem. [

Example 2.2. The skolem difference mean labeling of the graphsCi; ® K;7, €11 ® Ky ¢,
Co ® K; 5 and Cy ® K, ¢ are given in figures 2, 3, 4 and 5 respectively.

27 9 31 5
L 2 - £ 3
28 8 32 4
Figure 2
25 9 29 5 33 3

‘
~ 1 15

/ .7
.- » W *
34

6 8 30 4 n
Figure 3
9 23 5 27 3
- -
N 6
1 13

- - 7

Figure 4
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9 25 5 29
- - -
\\\ 1
-
Vs
- - o
8 26 4 30

Figure 5

Theorem 2.3. C;;, ® K , is skolem difference mean for allk > 2 and m > 1.

Proof: Let G be the graph Cp; ® Kq 1y

Let V(G) = {uyvjww; /1<i<k1<j<k1l<t<mj

Identify w; with the vertex u; of Cy; Then

E (G) = {ug v Up Vp UiUjp 1, VjVj g U WWWe /1S T<k—-11<j<k—-12<t<m}

|V(G)| = 2k+m and |E(G)| = 2k+m.

Let £ V (G)—{1,2...4k+2m} be defined as follows.

Case (i) when k and m are odd
Su) =1
k+1

fuzsi1) =4s; ISs < .

S () = 4kt 2m—4(s = 1); IS s <=

F(Wgss1) = hk42m—1—4s; 0< 5 < %

f(vz) = 4s+1; IS s <=

fow) =2m+1

fwyy) = 4i=1; 1< i <™=

S Waigy) = 4i42; IS T <72

Case (ii) when £ is odd and m is even

fluy =1
k+1

fUzsi) =4s; IS s < -
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f(uys) = 4k+2m—4(s — 1), IS s < %

f(gser) = 4h+2m—1 —4s; 0< s < %

f(vas) =4s+1;I<s < %

fw) =2m+1

[(wy) =4i-1; IS i<

fWaip) =4i+2, 1S i< %

Case (iii) when k is even and m is odd
flu) =1

fugsyr) =4s; IS s < %

S (a) = 4k 2m=4(s = 1); IS s <2

f(Vgsrr) = 4h+2m—1 —4s; 0< s < S

f(Vas) =4s+1, I<s <

N | &

fw) =2m+1
m+1

f(WZi) =4i—-1;1<i < -

S (Waipy) = 4i42; IS 1 <75
Case (iv) when k and m are even
S =1

Sussyy) =4s; IS s <§

fuys) =4k+2m—4(s = 1); IS s <

k
2

fWosyy) = 4k+2m—1 —4s; 0< s < %

Fvs) =4s+1; 1< s < g
fw) =2m+1
fwy) =4i—1; I< i s%

fWsiyg) =4i+2; 1< i <§
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In all the cases let /* be the induced edge labeling of - Then

ffuuiy) =2kkm+2-2i; 1 <i<k-—-1

ffviviy) =2kkm—1-2i; 1 <i<k-—-1

fruvy) = 2k+m—1

SHugve) =m+2, ffuw) =m

ffwwy) =m—i; I<i<m-—1

The induced edge labels are distinct and are /,2...2k+m.Hence the theorem. ]

Example 2.4. The skolem difference mean labeling of the graphsC;y®K; 5, C;p ® K; 5, €;,® K; 5 and
C;> ® K, ¢ are given in figures 6, 7, 8 and 9 respectively.

8 26 4 30 3
- - 0\ 6
Jd o /
21
- -» 7
9 25 5 29 10
Figure 6
8 28 4 32 3
- - '\ 6
/ 1 13 /.
23 7
\‘ ae . 10
9 27 3 31 1
Figure 7
26 8 30 4 34 3 p
L - -
'\ 1 11
13
- - - 7
25 9 29 3 33 10
Figure 8
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28 $ 32 4 36 3
PR, a\ 6
1
13 13 P
- [ ] L2
7 9 31 5 35 b v
Figure 9
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