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

Ifw) - f()l

F(e) =
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Fan graph, Shadow graph, Jewel graph,
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f(w) - fw)l+1
2

if |f(w)—fw)lisodd

Then f is called Near Skolem difference mean labeling if f*(e) are all distinct and are 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, a new parameter £~ is introduced and verified for some graphs.
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INTRODUCTION

We consider only finite, undirected and simple graphs in this
paper. The vertex set and the edge set of a graph G are denoted
by V(G) and E(G) respectively. For standard terminology and
notations, we follow Harary (1) and for graph labeling, we refer
to Gallian (2).

In this paper, a Near skolem difference mean graph G is
investigated and a new parameter E~ is introduced to find the
minimum number of edges that should be deleted from G to
convert the non- near skolem difference mean graph G into a
near skolem difference mean graph G*.

Definition: The fan graph F,(n > 2) is obtained by joining all
vertices of P, (Path of n vertices) to a further vertex called the
center and contains (n + 1) vertices and (2n — 1) edges. That
is, E,= B, +K;.

Definition: The shadow graph D, (G) of a connected graph G is
constructed by taking two copies of G say G' and G". Join each
vertex u’ in G’ to the neighbours of the corresponding vertex u"
in G".

*Corresponding author: Shenbaga Devi S

Definition: For a graph G, the splitting graph which is denoted
by spl(G) is obtained by adding to each vertex v, a new vertex
v’ such that v’ is adjacent to every vertex that is adjacent to v
inG.

Definition: The Jewel J, is the graph with vertex set V(J,) =

{fuv,x,y,ui:1 <i<n} and edge set
E(J,) = {ux,uy, xy, xv,yv,uu;, vv;, 1 < i < n}.

MAIN RESULT

Definition: A graph G = (V,E) with pvertices and gedges 1is
said to have Nearly skolem difference mean labeling if it is
possible to label the vertices xeV with distinct elements f(x)
from {1,2,.....,p+q—1,p + q + 2} in such a way that each

edge e=uv , is labeled as f*(e) = |f(u)2;f(v)| ¢
u)— v 1S even an ey =212 i
|f( ) f( )| i d (e If (W) ;‘(v)|+1 ¢
u)— f(v)| is odd. The resulting labels of the edges are

is odd. Th Iting labels of the ed

distinct and are from {1,2,.......,q}. A graph that admits a
Near skolem difference mean labeling is called a Near skolem
difference mean graph.
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Definition: Let G be a non-near skolem difference mean
graph. Then the parameter E~of a graph G is defined as the
minimum number of edges to be deleted from a G, so that the
resulting graph is Near skolem difference mean.

Proposition: Let G be a non-Near skolem difference mean
graph.

Then k =E~(G) = q—p — 2, (wherek is the number of
edges to be removed from G to make it Near skolem difference
mean graph).

Proof: Let G* be the graph obtained from G, by removing k
edges of G.

Then, [V(G*) | = |[V(G)| =pand |[E(G)|=|EG)| - k =
q—k.

Let f be a Near skolem difference mean labeling of G*, such
that

f:v(G) = {12,...p+q—-k—-1p+q—k+2}
Let uv € E(G*) such that f*(uv) = q — k.
Then M:q_ k.

This implies |f(w) — f(v)| = 2q — 2k — 1.

This implies f(u) = 2q — 2k — 1 + f(v).
>2q -2k

But, f(u) <p+q—k+2.

This implies 2q =2k < f(u) <p+q—k + 2.

This impliesq — k < p + 2

Andhencek = q—p — 2.

This is true even if, lf(u)z;f(v)l =q-k

Hence in both cases, E~(G) = q —p — 2.
Theorem:E~(D,(B,)) =q—p—2=2n—6 forn > 4.
Proof: By Preposition, E*(D,(B,)) = q—p—2=2n—6.
Let G*be the graph defined by

G* = Dy(P) — {wiViy1, Viiy, /3 < i<n—1}
where V(G*) = {u;,v;/ 1 <i <n}and
E(G") = {witiy1, viviy, /1 S0 <
n — 1}U{u, vy, uyv3, v Uy, VU3 )
Then |V (G*)| = 2n and |[E(G¥)| = 2n + 2.
Let f:V(G*) - {1,2,...,4n + 1,4n + 4} be defined as follows:

flu) =1

fluy) =4n+4

( )_{ i—1. i=1(mod2),3<i<n
flw) = 4n+5—i, i=0(mod2),3<i<n
( )_{2n+5—i, i=1(mod2),1<i<n
FOD) = o+ a+i i=0(mod)1<i<n

Let f* be the induced edge labeling of f. Then,
ffluuip) =2n+3—-i, 1<i<n-1
frvvy) =1, 1<is<n-1
fruv) =n+3

frupvs) =n+1

fr(wiup) =n

fr(vauz) =n+2

The induced edge labeling are all distinct and are {1,2, ...,2n +
2}.

Then G* is a Near Skolem Difference Mean graph.

Hence, E~(D,(B,)) =2n— 6 forn > 4.

Example: Near skolem difference mean labeling of edge
deleted graphs obtained from D,(Pg)and D,(Py) are given in
fig 1 and fig 2 respectively.

1 36 2 33 4 31 6 29
20 22 18 24 16 26 14 28
Fig 1
1 40 2 37 4 35 6 33 8
22 24 20 26 18 28 16 30 14
Fig 2

Theorem:E~(G) =2 q—p—2=n—2for n =3, where G is
the Jewel graph.

Proof: By Preposition, E*(G) 2q—p—2=n—2.
Let G” be the graph defined by
G =G—{uw;,1<i<n-—2}, where
V(") ={u,v,x,yw/1=<i<n}and
E(G™) = {ux,uy, vx, vy, uw,_, uw,, vw; / 1 < i < n}.
Then |V(G*)| =n+4and |[E(G")| =n+6.
Let f:V(G™) » {1,2,....2n+ 9, 2n + 12} be defined as follows:

f(x)=2n+12

f)=2n+9

fw=1

fw)=3

fw)=2n+9-2i, 1<i<n-2.
fWn_q) =9

f(wy) =5

Let f* be the induced edge labeling of f. Then,
fflux) =n+6
ffluy) =n+4
ffox) =n+5
ffoy) =n+3
fruwy_y) = 4
fruwy,) =2
ffow) =n+3 -4
frlwwp_) =3
f*(‘UWn) =1

The induced edge labeling of G* are all distinct and are
{1,2,..,n+ 6}.

Hence, E~(G) = n—2,forn = 3.

Therefore G* a is Near Skolem Difference Mean graph.

1<i<n-2

Example: Near skolem difference mean labeling of the edge
deleted graphs G* obtained from the Jewel graph for n = 5 and
n = 6 are given in fig 3 and fig 4 respectively.
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Fig 3
24

5
Fig 4
Theorem:E~(G) =q—p—2=n—4 for n>5 where G is
the graph spl(K; ,,).
Proof: By Preposition, E~(G) = n — 4.
Let G*be the graph defined by
LetG* =G —{v'v;/ 1<i<n-—4} where
LetV(G*) = {v,v',v;,v{ /1 <i<n}and
E(G") = {vv,vv/,v'vj)/ 1<i<n, n-3<j<n}
Then |V(G*)| = 2n + 2 and |E(G*)| = 2n + 4.

Let f:V(G*) = {1,2,...,4n + 5,4n + 8} be defined as follows:

f(v) =4n +8.
fv)=2i—-1, 1<i<n.
f") =2n.

fwh)=2n—-14+2i, 1<i<n.

Let f* be the induced edge labeling of f. Then,
f*lvv) =2n+5—-i, 1<i<n
ffovj))=n+5—-i, 1<i<n
ffw'v)=n+1-i, n-3<i<n.

The induced edge labels are all distinct and are {1,2,...,2n +
43

Then the edge deleted graph G* is Near skolem difference
mean forn > 5.
Hence, E~(G) = n — 4.

Example: Near Skolem Difference Mean labeling of the graph
G*is given below in fig 5

15 17 19

13

12
Fig 5

Theorem: The graph
q—-p—2=n—-4nz=7

lifn=23
E~(P, +K,) = 2§;Z=4 : forn > 5.
3ifn=6

Proof: By Preposition, E~ (B, + K;) = n — 4.

Let G* be the graph obtained from P, + K; withV(G*) =
fvyu; /1 <i <n}

and E(G™) = {wUjr1, WV, Uusv, ugv, u,v/ 1<i<n-—1}
Then |[V(G*)|=n+ 1and |E(G")| =n+ 3.

For n = 2,4,6, the Near Skolem Difference Mean labeling of
G* for n=2,4,6 are as shown in fig 6, fig 7 and fig 8
respectively.

Similarly, the Near Skolem Difference Mean labeling of G* for
n = 3,5 are as shown in fig 9, and fig 10 respectively.
Letn > 7.

Let f:V(G*) = {1,2,...,2n + 3,2n + 6} be defined as follows:
fw) =1
_(2n+8—=2ifori=1(mod2),1<i<n
flw)= { 2i—3for i=0(mod2),1<i<n
Let f* be the induced edge labeling of f.Then,
f*tvu)=n+3—-i, fori=1,3,5,7.
Case(i): Whennisoddn = 7

n+5-2i, 1<i<™
fruiug) = .
T 2ien-a P asisn-t

Case (iJWhennisevenn > 8

n+4

n+6—2i, 1<i<

i) = . n+4 .

2i—n—4, +1<i<n-1

The induced edge labels are all distinct and are {1,2, ...,n + 3}.
Hence, E-(P, + K;) =n—4forn>7.
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7 3
5

Fig 6
12 2 8 6
\’/ |
4
Fig 7
17 2 13 6 9 10
W '
3
Fig 8
10 2 6
\/
Fig 9
15 1 11 5 7
\V
3
Fig 10

Example: The Near skolem difference mean labeling of the
edge deleted graphs G* obtained from (P;, + K;) and (Py +
K;) are given in fig 11 and fig 12 respectively.

26 1 2 5 18 9 14 13 10 17

24 1 20 5 16 9 12 13 8

2
Fig 12

Theorem:E~ (F,@2P,) 2q—p—2=m—4forn>5.
Proof: By Preposition, E~(F,,@2B,) = m — 4.

LetG" = F, @ 2P, — {uv;,5 <i < n}, where

V(G ={wv,u, wj/ 1<i<m, 1<j<n-1}.

and EG) ={uv;/1<i<4}u{vv/1<i<m-1}U
{Vmwi, wiwj /1< j<n—2}U {uu, wjuj /1 <j<n-
2}.

Then |[V(G*)|=m+2n—1and |[E(G*)|=m+2n+1
Define f:V(G*) - {1,2,....2m + 4n —1,2m + 4n + 2}.

Case (i)m is odd

i+1, 0<i<1
f(”2i+1)={2m+2n+4—2i, 2<i<™>
8-2i, 1<i<2
f(v2i)={1+2i, 3<is™t
n—3
0<i< ,when n is odd.

fWaip) =m+ 2+ 2i,

n
0<i S—Z ,when n is even
n—
1<i ST,whennis odd.
fwy) =m+2n+5—2i, n—2
1<i ST,whennis even

fw) =2m+4n+2.

n
0<ic< T,Whennis odd.
f(uzieq) = 8+ 20, n—

0<i< T,Whennis even
flu) =2m+4n+1

n—1
1<i<——,whennisodd.
—2i 2

1<i< T,whennis even

25337 |Page



International Journal of Recent Scientific Research Vol. 9, Issue, 3(7), pp. 25334-25339, March, 2018

Case (ii)mis even
i+1,
f@ﬁﬂ)={mn+2n+4—2u 2<i<™>
8—2i, 1<i<?2
ﬂW9={1+n,35is§
fWaip) =m+2n+4

o
IN
IA
| =

n

0<i ST,Whennis odd.

— 2,
n—2

0<i ST,whennis even

n=
1<i< T,whennis odd.
1<i< T,Whennis even

fw=2m+4n+2

n—3
0<i< T,Whennis odd.
f(u2i+1) =8+ le

n
0<ic< T,whennis even
fluy) =2m+4n+1

n—1
1<i<——,whennisodd.
-2, 2

n
1<i< T,Whenn is even

Let f* be the induced edge labeling of f. Then,
ffuvy) =m+2n+1—1, 0<i<1
f*uvy) =m+2n—-3+1, 1<i<?2
x _ 4 —1i, 1<i<3
f(wm“)_Ln+n+2—L 4<i<m-1
f*(vmwl) =n+2
f*(ijjH) =n+2-}j,
f*luu)) =m+2n-3
f*(u]-u]-H) =m+2n—-3—}j,

1<j<n-2

1<j<n-2

The induced edge labels are all distinct and are {1,2,...,m +

2n + 1}

Example: The Near skolem difference mean labeling of the
obtained from
(Fo @2P;), (Fs@2Py), (Fg @2P3) and (Fg@ 2P;) are given fig

edge deleted graph G*

13, fig 14, fig 15 and fig 16 respectively.

1 6 3 4 30 7 26 9 26 11 24 13 22 15
44 g 41 10 39 12
Fig 13
1 6 3 4 28 7 26 9 24 11 22 13 20
48 8 45 10 43 12 a1 14 39
Fig 14

38 8 35 10 33

Fig 15

[N ]

42

39 10 37 12
Fig 16

CONCLUSION

In this paper, we investigated a non-Near skolem difference
mean graph G and introduced a new parameter to check
whether removal of minimum number of edges from G
converts it into a Near skolem difference mean graph. We have
planned to investigate this property for some more cases of
graphs in our next paper.
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