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Abstract

Agraph G = (V(G), E(G)) with p vertices and g edges is called Skolem difference mean labeling
graph if f:V - {1,2,3,.. .,p + q} is an injective mapping such that induced bijective edge
labeling f*:E - {1,2,3,. . .,q} defined by f*(e = uv) = LI it |r(w) — F(v)] is even

If (W) -f@)l+1
2

otherwise ,if | f(w) — f(v)] is odd.. In this paper we discuss Skolem difference mean

labeling of Broom graph, Comb graph, Two star graph and K 3 * K; ,, graph.

Keywords: Skolem difference mean labeling, Broom graph, Comb graph, Two star graph, K; 5 *
K; » graph.

1. Introduction

We consider finite, connected and undirected graph. We consider graph G having set of
vertices V(G) and set of edges E(G). A graph labeling of a graph is a map that carries the graph
elements to the set of numbers, subject to certain conditions. For detailed survey on graph labeling
we refer to a dynamic survey on graph labeling by Gallian [2].

The concept of Skolem mean labeling was introduced by V. Balaji, D.S.T. Ramesh and A.
Subramanian in [7]. Motivated by these definition Skolem difference mean labeling was
introduced by K. Murugan and A. Subramanian in [4]. For the standard notation, we refer Gross
and Yellen [3].

Definition 1.1 A graph G = (V(G), E(G)) with p vertices and q edges is called Skolem difference
mean labeling graph if f:V — {1,2,3,. . .,p + g} Iis an injective mapping such that induced

bijective edge labeling £*:E - {1,2,3,. . ., q} defined by f*(e = uv) = LI g £ —

f(v)]| is even otherwise w ,if |f(uw) — f(v)] is odd. A graph that admits Skolem

difference mean labeling is called Skolem difference mean graph
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Definition 1.2 A Broom graph is graph of n vertices and have a path P with d vertices and n — d
pendant vertices all of these being adjacent to either the origin u or the terminus v of path P. It is

denoted by B, 4.

Definition 1.3 The Comb is the graph obtained from a path B, by attaching a pendant vertex to
each vertex of the path. It is denoted by B,® Kj.

Definition 1.4 The two star is the disjoint union of K, ,, & K, ,, . It is denoted by K ,,U K ,,.

Definition 1.5 K; 3 * K; ,, is the graph obtained from K; ; by attaching root of a star K, ,, at each

pendant vertex of K 3.

2. Main Result

Theorem 2.1 The Broom graph B, ; is a Skolem difference mean graph for all values of n >
4,d = 2.

Proof: Let G = B, 4 with V(G) = {uy, uy, ... ... JUG UGy wen en oee , U, }and
EG) ={(ujuj41):1<i<d—-1}U{(ugug4;):1<i<n-—d}
Hence [V(G)| =n& |E(G)| =n—1.

Define a function f: V(G) - {1,2,3, ... ... ... .....,2n — 1} as follows.

Case:1 When d is even.

flugi) =d +2i—1 1<i<?
flup) =d —2i+1 1<i<?
flu) =2i—1 d+1<i<n
Case:2 When d is odd.
Fugiiy) =d —2i+2 1<i<=
flug) =d +2i 1<i<
fu)=2i—-1 d+1<i<n.
In both case we define following edge function
f“EG) - {1,2,3...,n—1} by f*(wu;41) =i 1<i<d-1
[ ug uiyq) =i d <i<n

Which is bijective function. Hence Broom graph is a Skolem difference mean graph.
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Example-2.2: A Skolem difference mean labeling of Bys ;4 is shown in Figure 1.

Figure 1. Skolem difference mean labeling of B;s 49
Theorem 2.3 The Comb B, O K; graph is a Skolem difference mean graph for all n > 2.
Proof: Let G = B,® K; with V(G) = {u;,v; : 1 <i <n}and
E(G) = {(ujujy1):1<i<n—-1}u{(y;v;):1<i<n}
~ V(6)] =2n & |E(G)| = 2n — 1.
Define f:V(G) — {1,2,3, ... ... e cev wev oo, 4n — 1} as follows.
Case-1 Ifnisodd

fugi_1) = 4n — 2i 1<i<™=
flug) =2i—-1 1<i<™!
f(va1) = 4n+3 —6i 1<i<™>
fvz) = 6i—2 1<i<™
Case -2 If n is even
fuzi—1) = 4n — 2i 1<i<z
flug) =2i -1 1gi§§
f(vpizq) = 4n + 3 — 6i 1<is<z
f(vy) =60 —2 1<i<z
In both case we define following edge function
fEG) - (1,23 ..., 2n = 1} by f*(Witti41) = 2n — 1<i<n-1
fruwv) =i 1<i<n
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Which is bijective function. Hence Comb B, © K; graph is a Skolem difference mean graph.

Example-2.4: A Skolem difference mean labeling of Pg © K; is shown in Figure 2.

30 1 28 3 26 5 24 7

Figure 2. Skolem difference mean labeling of Pg © K;

Theorem 2.5 The two star K, ,,,U K ,, is a Skolem difference mean graph for all values of m ,n >
2.

Proof: Let G = K; ,,U K; 5,

Casel:n =m.

We have V(G) = {u, v}U{u;,v;/1 < i <m}.
Hence |V(G)| =2m+ 2 and |E(G)| = 2m.

The required vertex labeling f:V(G) - {1,23................,4m + 2} is defined as follows:
fw=1
fw)=3
fuw) =21 ,1<i<m

fw)=2m+2i+2,1<i<m
We define following edge function
fEG) - {1,23, .o e vee eee e, 2mM} DY
frluu) =i 1<i<m
ffov)) =m+i 1<i<m
Thus induced edge labels are distinct from 1,2,3, ... ... ... ..., 2m.
Case2:n<morm<n.

We have V(G) = {u,v}U{u;,v;/1<i<m,1 <j<n}
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VG)=m+n+2

|E(G)| =m+n.

f:V(G) - {123............,2m+ 2n + 2} is defined as follows:
fw =1
fw) =3
flw) =2i ,(1<i<m

flvj)=2m+2j+2,1<j<n
We define following edge function
fREG) - {123, . e vev v ee., m+n} by
frluu) =i 1<i<m
ffvv))=m+j 1<j<n
Thus the induced edge labels are distinct from 1,2,3, ... ... ... .....,m + n.
Hence, the Star graph is a Skolem difference mean graph.

Example-2.6: A Skolem difference mean labeling of K;, U Kj g is shown in Figure 3.

24

Figure 3. Skolem difference mean labeling of K;; UK, g
Theorem 2.7 The graph K, 5 * K ,, is a Skolem difference mean graph for all n > 2.
Proof: Let G = K;3 * K1, WithV(G) = {x,u,v,w,u;, v, w; : 1 < i <n}and

E(G) = {xu, xv, xw,uu;, vv;,ww; : 1 <i <n}. Hence |V(G)| =3n+4 and |E(G)| =3n+
3

Define f:V(G) - {1,2,3, ... e ces cv e oo , 6N+ 7} Dy
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fw=1
fw) =3
f(w)=2n+5
fx)=4n+7

f(u) =6n+9—2i 1<i<n
fw) =4n+7—2i 1<i<n
fw)=2n+5-2i 1<i<n.

We define following edge function f*:E(G) - {1,2,3, ... ... e c.. ..., 3n + 3} DY
fruw) =3n—i+4 1<i<n
fflov) =2n—-i+2 1<i<n
friww) =i 1<i<n

f*(ux) =2n+3

f*(xv) =2n+2

ffw)=n+1

Thus the induced edge labels are distinct from 1,2,3, ... ...... .....,3n + 3.
Hence the graph K 3 * K, ,, is a Skolem difference mean graph.

Example-2.8: A Skolem difference mean labeling of K ; * Kj 5 is shown in Figure-4.

37
25
36
18
17 23
35.‘
16
75 21
34 14
19
32

Figure 4. Skolem difference mean labeling of K;3 x K; 5
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3. Conclusion

In this paper we prove that the graphs B, 4 , B, © K1, K13 * K1, K1m U Ky, admits
Skolem difference mean labeling.
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