International Journal of Mathematics Trends and Technology (IIMTT) — Volume 52 Number 7 December 2017

Near Skolem Difference Mean Labeling of
Special Types of Trees

S. ShenbagaDevi', A. Nagarajan®

'Assistant Professor, Department of Mathematics
Aditanar College of Arts and Science, Tiruchendur 628 215, Tamil Nadu, India
*Associate Professor, Department of Mathematics
V.0.Chidambaram College, Thoothukudi 628 008, Tamil Nadu, India

Abstract: Let G be a (p,g)graph and f:V(G) - {1,2,...,p + q — 1,p + g + 2} be an injection. For each edge
e = uv, the induced edge labeling f* is defined as follows:

P =N 1wy - po)) s even

" _ 2
F@O=r - fo)l +1
2

if If(w) —f(w)|isodd

Then f is called Near Skolem difference mean labeling if f*(e) are all distinct and from {1,2,3, .... q}. A graph
that admits a Near Skolem difference mean labeling is called a Near Skolem difference mean graph. In this
paper, we investigate near Skolem difference mean labelling of some special types of trees like the banana tree,

the coconut tree, the H — graph, the lily graph, the jelly fish graph and the graph T(Ix(l_n1 °Kin,°Kin,, )

Key words: Near Skolem difference mean labeling, Near Skolem difference mean graphs.

. INTRODUCTION

All graphs in this paper represent finite,
undirected and simple one. The vertex set and the edge
set of a graph G are denoted by V(G)and E(G)
respectively. Terms and notations not defined here are
used in the sense of Harary [1].

A graph labeling is an assignment of integers
to the vertices or edges or both vertices and edges
subject to certain conditions. There are several types
of graph labeling and a detailed survey is found in [2].
The notion of kolem difference mean labeling was due
to Murugan and Subramanian [3]. It motivates us to
define near skolem difference mean labelling.

In this paper, we define near skolem
difference mean labeling and show that the banana
tree Bt(ny,ny, ..« o ... . My, ), the coconut treeT (n, m),
the H-— graph of a path B, the
graphT(K; », °K1,°°°K1 . ), the lily graph I, and the
Jelly fish graph J (m,n) are Near skolem difference
mean graphs. We use the following definitions in the
subsequent section.

Definition 1.1:A lily graph [I,,n>=2 can be
constructed by two-star graphs 2K;,,n = 2 joining
two path graphs 2B,,

n = 2 with sharing a common vertex, that is, I, =
2K, , + 2P,.

Definition 1.2:The Jelly fish graphj(m, n) is obtained
from a 4-cycle (v;,v,,vs,v,)together with an edge
viv3 and appending m pendent edges to v,and n
pendent edges to v,.

Definition 1.3: The H-graph of a path P, is the graph
obtained from two copies of B, with vertices
V1, Vg, ..., Uy, aNd uq,uy, ..., u, by joining the vertices
vnzi and unzi if n is odd and the vertices U%_H and u%

if nis even.
Definition1.4:The Banana tree denoted by
Bt(nq, ny,...,n,)(mtimes n)isa graph obtained by

connecting a vertexV, to one leaf of each of m
number of stars.

Definition1.5: The graph T(Kj,, °Ky oKy, ) is
obtained from the stars K ,,, Kin,, .., K1, by joining
a leaf of Kl‘nj and a leaf of KMH1 to a new vertex
w; (1 <j <m—1)byan edge.

Definition 1.6:The coconut tree graph T(n,m)is
obtained by identifying the central vertex of K;, with
a pendant vertex of the path B,,.

Il. MAIN RESULT

Definition 2.1:A graph G = (V,E) with p vertices
and q edges is said to have Near skolem difference
mean labeling if it is possible to label the vertices
xeVwith distinct elements f(x) from {1,2,..,p +
q — 1,p + g + 2} in such a way that each edge e = uv

,is labeled asf*(e) = LLOif |£(u) - F(v)] s
even and £ (e) = LM it | ru) — f(v)] s

odd. The resulting labels of the edges are distinct and
from {1,2,.......,q}. A graph that admits a Near
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skolem difference mean labeling is called a Near
skolem difference mean graph.

Theorem 2.2: The Jelly fish J(m,n)is Near skolem
difference mean.

Proof: Let G be the graph J(m, n).

Let V() ={wv,x,yu,v/1<i<ml<j<n}
and

E(G) = {xu, xv,yu,yv,xy} U{uy;/1 <i <m}u
{vy /1 <j <n}

Then |V(G)|=m+n+4and |[E(G)|]=m+n+5
Define:f:V(G) - {1,2,......2m + 2n + 8,2m +

2n + 11}

as follows:

fw) =2m+2n+11

fw)y=2m+2n+7

fx)=2m+1
fy) =2m+3
fw)=2i—1, 1<i<m
f(y)=2m+3+2j, 1<j<n.

Let £ be the induced edge labeling of f. Then,

ffluy) =m+n+6-—i 1<is<m
fr(vy) =n+2-} 1<j<n
f"eu) =n+5

f"(xv) =n+3

f*yu) =n+4

f*yv) =n+2

frxy) =1

The induced edge labels are all distinct and are
fr(EG)={12,..,m+n+5}

Hence, from the above labeling pattern, the Jelly fish
graph j(m,n) admits Near skolem difference mean
labeling.

Example 2.3:The labeling patterns of J(4,5) and
J(5,6) are shown in fig 1 and fig 2 respectively

9 13
1 15
3 17
5 2 25 19
7 21
11
Fig1
1 15
1 17
3 19
21
> 33 %9
23
7
9 25
Fig2 13
Theorem 2.4:The Banana tree
Bt(n,n, ... ... .......n), (m times n) is a Near skolem

difference mean graph.

Proof: Let the graph be denoted by G

Let V(G) = {vo,vj,ui]-/l <i<nand1<j < m}
and

E(G) = {vouyj,yu; /1<i<n1<j<m}

Then [V(G)|=mn+m+1and|E(G)| =mn+m
Definef:V(G) —» {1,2,.....2mn + 2m, 2mn + 2m +
3} as follows:

f(vy) =2mn+2m + 3

f(y) = 2mn —2m + 4j, 1<j<m

fluy)=2j+1, 1<j<m

flu;)=Q@i—-2)m+2j+1 2<i<n-1land
1<j<m

f(uy ) =2mn+ 1+ 2j,
fupn) = 2mn + 2m — 2
Let f* be the induced edge labeling of f.Then,

1<j<m-1

f*(voulj)=m(n+1)+1—j, 1<j<m
fr(yu;) =mn—i) +}, 1<i
<n-—1land
1<j<m
fr(vuy ) =m+1—}, 1<j<m

Thus, the induced edge labels are all distinct and

are f*(E(G)) ={1,2, ... ... ,mn + m}.
Hence, the banana tree Bt(n,n, .............n)is a Near
skolem difference mean graph.
Example 25: The labelling pattern  of
Bt(4,4,4,4,4,41 1\ @ vin fig 3

67 35 19 69

rig 3

‘heorem 2.6:The lily graph I, (n = 2) admits Near
skolem difference mean labeling.

>roof: Let G be the lily graph I,, withn > 2.
Let V(@) ={u,y/1<i<2n 1<j<2n-1}
and
E(G) = {vau;, vjvjq/1<i<2n,1<j<2n-2}
Then |V(G)| = 4n — 1 and|E(G)| = 4n — 2.
Define: f:V(G) - {1,2,..,8n — 4,8n — 1} as follows:
Case (i)When n is odd:
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f(r))=8n-1
fWai41) =8n—2i -2,
Fvy) =2i+1,

fw;) =7n—2i,

Case(ii)When n is even:
f(ai41) =3+ 24,

f(r))=8n-1

1<i<n-1
1<i<n-1
1<i<2n.

0<i<n-—-1

difference mean graph.
Proof: LetV(G) = {v;,u;/1 <i <n} and
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E(G)
- {v Vit1, Uy ul+1/1 Sisn-— 1}
U {vn+1un+1(when nis odd)and vn

Then |V(G)| = 2n and |E(G)| = 2n - 1

Definef:V(G) - {1,2,. — 2,4n + 1} as follows:
Case(i):When n is odd

. . n—1
F(vy;) = 8n — 2i, 1<i<n-—1 fWaip1) =20 +3, O<is—
fu) =7n+1-2i 1<i<2n f(v)) =4n+1
Let £~ be the induced edge labeling of f. Then, f(vy) = 4n + 2 — 2i, 2<i< ”2;1
f(yu)=an-1-i 1<is2n-2 flugg) =3n+1-2i, 0<i<™
f*(vnui) =1 1<i<2n 3 3 n2_1
Thus, the induced edge labels are all distinct and are  f(u2:) =n+ 2+ 2i, Isis—.
fAEG)={12,..,4n - 2}. Case(ii):When n is even
Hence, the lily graph admits Near skolem difference  f£(y,. . ) = 2i + 3, 0<i<™2
mean labeling for n > 2. F(v,) = 4n+1 2
Example 2.7: The labeling patterns of Is and I, are 2 . . _n
given in f(vy) =4n+2 -2, 2<i<z.
fig 4 and fig 5 respectively. Flupiry) =n+3+2i, 0<i< "2;2
33 38 2 fuy) =3n+2—2i, 1st<g.
T 25 This f* be the induced edge labelling of f. Then,
fr(vvip) =2n—1|, 1<i<n-1
f* | vn+1un+1 | = nwhen n is odd
2 2
fr (Umu2> =n, when n is even
2 2
fruuip) =n—i, 1<i<n-1.
—+o ® ® ® ® |n both cases, the induced edge labels are all distinct
3¥ 3 36 32 9 30 g FrEG) = {1,220 — 1),
Hence, the H — graph G is a Near skolem difference
mean graph.
Example 2.9:The Near skolem difference mean
15 l labeling of the graph for n = 7 and n = 6 are given
fig 6 andfig 7 respectively.
17 19 21 23 g g P y
Fi 3 2
ig4
39 37 35 29 1
41 T 250
31 5 ‘l AN
50
26 ¢13
22
7 rJ.O
—0 o o *—o—0—90
3 47 5 44 40 11 38 13 24 79
9 |
20 @
Fig 6 Fig 7
19 .
21 3 27 29 Theorem 2.10:The coconut tree T(n,m)is Near
23 25 skolem difference mean for every n,m > 1.
Fig5 Proof: Let G be the coconut tree T'(n, m).
Theorem 2.8:The H-graph G is Near skolem

LetV(G) ={v,w, 1<i<n1<j<m} and
EG) = {vivuny,1<isn—-11<j<m}
Then |V(G)|=n+m and |[E(G)|=n+m—1
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Define f:V(G) - {1,2,...2n+2m —2,2n+2m +
1} as follows:
Case (i) When n is odd:

f(vyi41) =3+ 2i, OSisngl
f(v)) =2n+2m+1

f(vy) =2m+2n+2 -2, 193"2:
fu) =2+2i 1<i<m
Case (ii) When n is even:

f(vyi41) =3+ 2i, OSisngz
f(ry) =2n+2m+1

f(vy) =2m+2n+ 2 —2i, 1Si£;
fu) =2+2i 1<i<m

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

f*w,vip) =n+m—i 1<i<n-1
f(ny) =, 1<j<m

The induced edge labeling are all distinct and are
ffEG)={1.2,..n+m—-1}

Hence, the coconut tree is Near skolem difference
mean for every n,m > 1.

Example 2.11: The labeling pattern of the coconut
trees T(9,6) and T(8,8) are given in fig 8 and fig 9
respectively

10 12
8 14
16

18

Fig 8Fig 9

Theorem 2.12: The graph T(K; ,, °Ky,,°°°Ky », )is @
Near skolem difference mean graph for every m > 1.
Proof: Let G be the graph T(K ,, °Ky n,°°Kin, )-
Letw/(1<j < n;) be the pendant vertices andv;

(1 <j < m) be the central vertex of the starKLnj 1<
j=sm)
Then G is a graph obtained by joining u,’;j and /"' to
a new vertex w, (1 < k <m — 1) by an edge.
ThenV(G) = (), v, w/1<i<m,1<j<m,
1<k<m-1}

and E(G) = {%u{'Wkuf;,'Wku{“/l <i<n,1<
j=m,

1<k<m-1}.
Then [V(G)| =Yi-iny +2m—1 and

m

IE(G)| =an +2m—2

k=1
Definef:V(G) = {1,2, ......2 X7 ny + 4m — 4,
2k=1mnk+4m—1}as follows:

fly)=23r i +4m+3-4j, 1<j<m
f(w) =237 ny +4m —4j, 1<j<m-—
1
fuh) =2i+1, 1<i<n.
j j—1 , .
fw) =u{1]_ + 2i, 1<i
<n,, and
2<j<m

Let f " be the induced edge labeling. Then,
ffvu) =Y n,+2m—-1—-i, 1<i<n,.
f*(vju{) =n+n4++n, +2m—-2j+1
— 1,
2<j<mand 1<ismn
f*(wlu}”) =Y n+2m—2—n,.
£ (wud) = mr g + oo+ o+ 20m =),
2<j<
m-—1
frwud) = Xty ny +2m — 3.
Frw ™) = nypg + g + oy + 2m = 2
-1,
2<j<
m—1.
The induced edge labels are all distinct and are
f(EG)) ={12,...50% 0 +2m —2}.
Hence, the graph T(Ki,, °Kin,°>°Ki,, ) is Near
skolem difference mean for every m > 1.

Example 2.13: The labeling pattern of
T(K1_5°K1‘4°K1_6°K1,3>i8 ShOWI’] II’] f|g 10
IIl.  CONCLUSION

In this paper, we investigated the Near skolem
difference meanlabeling of some special types of trees.
We have already investigated graphs which are Near
Skolem difference mean only for certain cases [4] and
have planned to investigate the Near skolem
difference labeling of some special cases of cycle
related graphs in our next paper.
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48 44
51 47
3 5 7 9 11 13 15 17 g9 21 23
Fig 10
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