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A graph G =(V,E) with p vertices and g 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 |f(u)-fiv) |/2 if |fu)-fv) | is even and (|f(u)-f(v) |+1)/2 if |flu)-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 a skolem difference mean
graph. In this paper, some new classes of graphs are defined and their skolem difference mean labeling is studied.

1. INTRODUCTION

All graphs in this paper are finite, simple
and undirected. Terms not defined here are
used in the sense of Harary[1].The symbols
V(G) and E(G) denote respectively the
vertex set and edge set of a graph. Labeled
graphs serve as useful models for a broad
range of applications.

Many studies in graph labeling refer to
Rosa’s research in 1967[5]. 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 (edges) then the labeling
is called a vertex (edge) labeling. There are
several types of graph labeling and a
detailed survey is found in [2].

The concept of skolem difference mean
labeling was introduced in [3] and some new
skolem difference mean graphs were studied
in [4].In this paper, some other new skolem
difference mean graphs are studied.

The following definitions are necessary
for the present investigations.

1.1 Definition: A path oflength n in a
graph G is a sequence of distinct vertices
{vo, v, ..., v} where e; = v;v;,1 for i =
0,1,....n—1. A path on n vertices is denoted
by P,.

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

1.3 Definition: A graph G = (V, E) with p

vertices and g edges is said to have skolem
difference mean labeling if it is possible to
label the vertices xe V with distinct
elements f (x) from {1,2, ...,p + q} in such a
way that the edge e = uv is labeled with

W if |f(w) — f(v)| is even and

M if |[f(uw) — f(v)]| is odd and the

resulting labels of the edges are distinct and
are 1,2,...,q. A graph that admits skolem

difference mean labeling is called a skolem
difference mean graph.

2. RESULTS

In this section, some new graphs are
introduced and their skolem difference mean
labeling is studied

2.1 Definition: Consider two copies of a
graph G (wheel, star, fan & {friendship)
namelyG; and G, Then the graph G’
=< G, 4 G, > is the graph obtained by
joining the apex vertices of G; and G, by an
edge as well as to a new vertex v’.

2.2 Theorem: The graph < K;,, #& K, , >
is skolem difference mean for all n, m= 1.

Proof: Let G be the graph < K, ,, 4 K, ,, >

Let V(G) ={uu,v,v;,w;,1<i = nl<j < mj}

E(G) = {uui,vvj,uv, uw,vw; 1 <i < n,

1 <j <m}.Then|V(G)| = |[E(G)| =n +

m + 3.

Let /- V(G) — {1,2,....2n + 2m + 6} be

defined as follows.

Case (i) whenn =m

W =1, f(u) =21 <i<n

S () =2n+2m+ 6;

f(v)=2j+11<j<mand

Sw)=2n+2

Let f* be the induced edge labeling of f.

Then we have

SfFH*luw) = ;1 <i<n

f*uv) =m+n+3

f*(vvj)=m+n+3—j;1SjSm

fFluw) =n+1

f*(vw) =n+ 2

Case (ii) whenn<m

F@ =1

Su)=2i1<i=<n

fw)y=2n+2m+6

f(y)=2j+11<j<n
=2j+3n+1<j<m

fw) =2n+2
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Let f* be the induced edge labeling of f.
Then we have
f*luw) =;1<i<n
f*uww) =m+n+3
f*(vvj)=m+n+3—j;1 <js<n
=m+n+2-j;n+1<j<m
fHuw)=n+1
f*vw) =n+2
Case (iii) whenn >m
fw=1
fu)=2i;1<i<m
=2i+2m+1<i<n
fw)=2n+2m+6
fW)=2j+11<j<m
fw)=2m+2
Let /* be the induced edge labeling of f.
Then we have
f*uw) =;;1<i<m
=14+iim+1<i<n
f*uv)=m+n+3
f*(vvj)=m+n+3—j;1 <js<m
f*uw) =m+1
f*vw) =n+2
In all the cases, the induced edge labels are
1,2,...,n+ m+ 3 which are distinct. Hence
the theorem. |

2.3 Definition [7]: Consider m copies of the
stark, Then G =|< K{P:KZ: .. K >|
is the graph obtained by joining the apex
vertices of the stars K ,, =1 and Kl,n(p) to
anew vertex x, _q where 1< p <m.

24 Theorem:[< K k@ k™ >]is

skolem difference mean for all n,m > 1.

Proof: Let G = [< K&): ngr? o K%Tl) >]
Let V(6) = {v;, vy, 151 <i<m 1< <
n,1<k <m-1}and

E(G) ={vvy1<i<m, 1<j<n,

Viiy XiVir1,1 Sk <m-1 }

Then |[V(G)| =m(n+2) —1and |[E(G)| =
mn+2)-2
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Let £ V(G) - {1,2,.. ,2m(n +2) — 3} be
defined as follows.

Case(i) When m is odd
f)=2i—11<i<m
flg)=2mn+2)-1-2k;1<k <
m-—1

f(v2i+1j) =2mn+3-4(n-1)i-
2j;0<Si<™=1<j<n

f(v;) = 2mn - 2n + 4 - 4(n-1) (i -1) -2j;1< i <
(m+1)/2;1<ji<n

Case(ii) When m is even
fw)=2i-1;1<i<m
flg)=2mn+2)—-1-2k;1<k <
m-—1

f(vzl-ﬂj) =2mn+3—-4(n—-1)i-
2;0<i<Z;1<j<n

f(vy5) = 2mn - 2n + 4 - 4(n-1) (i-1) -2j;1< i <
m/2;1<j<n

In both the cases, let f* be the induced edge
labeling of /. Then

ffyx,) =mn+2)-2k;1<k

<m-1
i) =mn+2)—-1-2k;1<k
<m-1

f*(vivl-j) =mn+1-n(i-1)—j;1<i

<ml<j<n
Then the induced edge labels are
distinct and are 1,2...., m(n + 2) - 2.
Hence the theorem.

[

2.5 Theorem: The graph[< K&): K% >]
O K; is skolem difference mean for all n,
m21.

Proof: Let G be the given graph.Let V(G) =
Woww, v, WXz, 0w IS i <n, IS <
mj and E(G)={wv, wu,vv;,uw; wx, vy,
uz, ViV, ww;; ISi<n, I<j<m}.Then
V(G)| =2n+2m+6 and |E(G)| = 2n+
2m+5

Let f V(G)—-{1.2,..4n+4m+ 11}be
defined as follows.

f(y)=4n+4m+ 11
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f(z)=4n+4m+ 10
fw)=4n+4m+7; fv) =1
fw)=3,f(x)=4n+4m+6
fw)=4n+4m+5-2i;1<i<n
f(uj)=4m+7—2j;1SjSm

f*wv) =2n+2m+3

frwu) =2n+2m+2; f*(wx) =1
ffov))=2n+2m+2-i;1<i<n
f*(uuj)=2m+2—j;1 <jsm
ffovy) =2m+1+i;1<i<n
f*(ujuj]-) =1+4+j;1<j<m

The induced edge labels are distinct and are
1,2,...,2n + 2m + 5.Hence the theorem. m

2.6 Definition[6]: Suppose integers
m=>2andn>1.C, ©N, iscalled an
actinia graph, denoted by A(m,n), where N,
is the null graph of order n. Similarly the
graph A(m,nq,n,, ..., n, )can be defined.

2.7Theorem: The graph A(3,n,m,r) is
skolem difference mean for all n, m ,r > 1.

Proof: Let G be the graph 4 (3,n,m, 7).
Let V(G) = {vl,vz,v3,v1i,v2j,v3k; 1<

i <}

n,1<j<m,1<k<rand £G) =
{V1V2/V2V3IV3V1/V1V1i/V2V2j:V3V3k;
1<i<n,1<j<m,1<k<r}

Then |V(G)| = |E(G)|=n+m+1r+3.
Let£V(G) - {1,2,...2(n+m+r+3)}
be

f(v;) =1 defined as follows.

flv) =1

flv) =2n+m+r+3)

flvs) =2m+m+r+2)
fv)=2m+m+r)+5-2i;1<i<n
ﬂvzj)=2(n+m+r)+4—2j;1SjS
m

fwy) =2n+r)+2-2k;1<k<r
Let f* be the induced edge labeling of /.
Then

f*(viv))=n+m+r+3
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fw)=4n+4-4i;1<i<n
fluj)=4m+6-45;1<j<m

Let f* be the induced edge labeling of f.
Thenf*(vy) =2n+2m+5

ffluz) =2n+2m+4

ff(vav)) =n+m+r+2

fflov) =n+m+r+2-i;1<i<n
f*(vzvzj) =1+4+j;1<j<m

fr(vavg) =m+1+k1<k<r

The induced edge labels are distinct and are
1,2,...,n+m+ r + 3. Hence the theoremm

2.8 Definition: The tensor product of two
graphs G; and G, denoted by G; (Tp)GZ has
the vertex set V(61 (Tp)Gz) =V (Gy) X
V(G,) and the edge set E(61 (Tp)Gz) =
{(uy, 1), (up, v);u1u; € (Gy) and vy v, €
E(Gy)}

2.9 Theorem: The graph K ,, (Tp)Pz is
skolem difference mean for all n > 1.

Proof: Let uy, uy, ..., u,, u, 1 be the
vertices of K; ,, with u; as the apex vertex
and let v, v, be the vertices of the path P,.
Let G be the graph K ,, (Tp)PZ

We divide the vertex set of G into two
disjoint sets T1 = {(ui,v1;i =
1,2,..,n+ 1}and T2 = {(ui,v2);i =
1,2,..,n+1}.

Then |V(G)| = 2n+ 2 and |E(G)| = 2n.
Let /- V(G) - {1,2, ...,An + 2} be defined as
follows.

f(u]_l vl) =1
f(u;,vy) =4n+3-2i;2<i<n
f(uDUZ) =2

fu,v) =2n+4-2i;2<i<n

Let /* be the induced edge labeling of f.
Then we have

fFlury) =2n+1-i;1<i<n
fFuv) =n+1-;1<i<n

The induced edge labels are /,2,...,2n which
are distinct. Hence the theorem. |
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