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Abstract-  Let G be a @dlgraph  and
fiV(G) = {12...p+q —1Lp+q9+ 2] pean injection. For
each edge € = “¥:the induced edge labeling /' is defined as
follows:

780 TN it 1) = £ i even

F@ =931, - fal +1
2

if If(w) — flv}l is odd

Then f is called Near Skolem difference mean labeling if

f*(€) are all distinct and from 1.2.3....93 A graph that
admits a Near Skolem difference mean labeling is called a
Near Skolem difference mean graph. In this paper, we
investigate the Near Skolem Difference Mean labeling of the

cycle related graphC,@ Ky mand the graph &n @ Kvm,

Keywords- Cycle, graph labeling, Near Skolem difference
mean labeling, Near Skolem difference meangraph.

1. INTRODUCTION

The graphs considered in this paper are finite,
undirected and simple graphs. The vertex set and the edge set
of agraph G are denoted by Vi5Jand E(5) 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. A detailed survey of several types of graph
labeling is found in [2]. The notion of skolem difference mean
labeling was due to Murugan and Subramanian [3]. It
motivates us to define near skolem difference mean labelling.

In this paper, we extend the study on Near skolem
difference mean labeling and show that the graphC,@ K; nand

the graph Cn @ Kim are Near Skolem difference mean
graphs. We use the following definitions in the subsequent
section.
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Definition 1.1: Let € be any graph and K1m be a star with ™
spokes. We denote by C@Kim the graph obtained from & by
identifying one vertex of G with the central vertex of K.

Definition 1.2:Let & be any graph and ¥im be a star with
Mspokes. We denote by G @ Kim the graph obtained from &

by identifying one vertex of & with any vertex of Kim other
than the center.

Il. MAIN RESULT

Definition 2.1:A graph G = (V.E) with P vertices and

@ edges is said to have Nearskolem difference mean
labeling if it is possible to label the vertices *=V with
distinct elements f) from 1.2...p+g—Lp+g+2}
in such a way that each edge &= Y¥ | is labeled as

F@=TE ) e

Sz even and
f'{e:] _ |j'.i£'—i'.ﬂ:'|+l .
If ) = @)l is odd. The resulting labels of the edges are

distinct and from {1.2.-....q}k A graph that admits a Near
skolem difference mean labeling is called a Near skolem
difference mean graph.

Theorem 2.2:The graph C, @ Ky, n is Near skolem difference
mean forevery n = 3.m =1

Proof:We consider two cases:

Case(i):Let ® = 2k + 1.
Let G be the graph Co+1 @ Ky, m.
Let V@) =fupvpwe/l=i=k+11l=j=klss=m]

Identify W with the vertex “k+1 of Cz+1. Then
E(G) = {au.,. Vil Uy VU VoW /1 =i = k1 =
jE=k-11=s=m}

Then VG =2k +m+1gglE@ =2k +m+ 1
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Deﬁnef:L’{GJ - {1.2,...4k +2m + 1.4k + 2m + 4} as
follows:

Subcase (i) When ¥ is odd:

L
I
[

flugd =4 +2, 0

14
14
|

L

| e

Ll -

flug) =4k +2m+8—4i,1=i=

flug, ) =2k +2m+5

flvged = ‘1‘k+2m+1—4:',[]=_::'=_:;"__1
Flog) = 4i +1, 1=i<=2
flw,) =2k +2m + 3 — 25, 1l=s=m
Subcase (ii)When ¥ is even:

fluginy) = 4 +2, 0=i<:
flu) =4k +2m +8—4i, 1=i<>
f':“':in:]:‘l'k"‘zm-l‘l—‘l'f,UE:'*_ER__:
flog) =4 +1, l=i<-
flw) =2k +4 + 25, 1=s<m

In both the subcases, let £ be the induced edge labeling of f.

f'{ﬂ[ﬂi+1:]:2k+m+3_2:: 1=i<k
Fluv,)=2k4+m

Frlvw,,) =2k +m —2i, 1=i=k-1

Frlugeav) =1

f-{uk+1ws:] =14z, l<z=m

The induced edge labels are all distinct and are
{1.2..2k+m+1}

Case(ii): ket n = 2k

Let & be the graph Co @ Ky m,

Let VE) = fupvpw/l=isk-11=j<k—1,
2=s=m}

Then V(G| = 2k + m gng IE(G)] = 2k + m_

Define f:V(E) = {12,...4k +2m — 1,4k + 2m 4+ 2] 4
follows:

Subcase (i) When ¥ is odd:

Flug,, ) =4 +2, D=i=
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f{ﬂh:] =2k-1
flug) =4k +2m + 6 —4i, 15:’5"__!
flug ) =2k +2m + 12

f{“:inj:‘l‘k-l-zm—l—‘l-f,[]gf:_:
flvg) =2k +2m +2

Fleg) = 4i +1, 1_:_::._:_:;{:_3
Flog_,) = 2k

Flw,) =2k —1 + 25, l<s<m
Subcase (i) When ¥ is even:

flug, ) =4i+2, 0<i< R;-
flug) =4k +2m+6—4,  1=is™’
flug) =2k +2m +5

flogie) =4k +2m —1 -4, []:_:;'a_:"'"‘:
flog)=4i+1, 1~=_::~=_:§
f':wg:]zgk-|-2m.|_ﬁ_2sf l<s<m

Let /™ be the induced edge labeling of f. Then,

Fluu,)=2k+m+2-2i, 12i2k—-1
Frlow,,)=2k+m—1-2i, 1=i<zk-1

f'{ulwl:] =2k+m-1

frlugr,) =m + 2

frluw,) = s, l=s=m

The induced edge Ilabels are all distinct and are

1.2,..2k + m),

Hence, the given graph is Near skolem difference mean.

Example 2.3: The Near skolem difference mean labeling of C.
u@ K1,67 Ch@ K1,77 Cis@ K1,67 C1,3 @ K1,77 Cu @K1,77 Cu
@ Ky Ci1o @ Ky 7, Cip, @K g are given fig 1, fig 2, fig 3,
fig4,fig 5, fig 6, fig 7 and fig 8 respectively,

23

2 36 & 32 10
*——o o <l
19

27
17

o ]
3 5 2 9 25 15
13
Fig 1

www.ijsart.com



IJSART - Volume 3 Issue 12 - DECEMBER 2017

25
- s
2 A 2 54 10 o1
19
29
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35 = i3 77 15
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Fig 2
15
2 40 & 36 10 32
o o o 20
22
14
24
& & 26
5 a0 g 13 o
Fig 3
18
2 42 6 sz 10 34 27
L & &
24
14 26
» * » . 28
3 g EI 31 13 30
Fig 4

Fig 5
15
2 45 B 42 10 57 17
*——o—» 19
a3 21
13
* o # 23
5 39 g4 35 14 32 ), 27
Fig 6
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30

37
Fig 7
52
2 42 6 35 10 =
e o @ <
59 33
» L »
5 35 g 51 15 20
15
Fig 8

24

Theorem 2.4: The graph Con@ Kim, js Near skolem

difference mean for every n = 3.m = 1.

Proof:We consider two cases:

Case(i): When n = 2k + 1.

Let & be the graph Czist @ Kimwhere k= 1and m = 1

Let VIO) ={upmww, [1=i=k+11=j=k

l1=s=m}

Identify " with the vertex 1 of Czk+1. Then,
E(G) = {ug0p s g Vip U Uy p T g, U w, Wi /1 S0 S
e lZj2k—12<s<m]

Then WG =2k + m+ 15g [E@G) =2k +m+ 1
Let f:V(G) —={12....4k +2m + 1,4k + 2m + 4}
defined as follows:

Subcase (i)When ¥ is odd

Flugig) =4 +2, Ud_::.:_::n;i
Flug) =4k +2m + 8 — 44, 1555&:1
flog, ) =4k +2m +1—4i, []:_:;':_:"';1
flog) =4 +1, 1gigit
flw) =2m + 4

be
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l=i= mT_j',m is odd
Flwg) = 45 ek

—.m i5 gven

I,

I
I

L

flwy)=2m+2
1=i =22 misodd

flwgp) = 4i 43 “2

Lo_m-2
l=i=—.,miseven

Subcase (ii)When ¥ is even

flug, ) =4i+2, Uiifd_:g

Fluy) =4k + 2m + 8 — 44, 1ci<t

flogi) =4k +2m +1 -4, U-:_:;--:_:;‘_*

f':li':[:]zﬂl-:'-l-L 15:-5%

Ffw) =2m +4

(wy) = 4 1<i<™", modd

Wa: ! = FL, 2

s 1=i<",m even
1‘:—:t5mT_l,mudd

Flwg,) =4 +3, 2
l=i=—.meven

In both the subcases, let ™ be the induced edge labeling of f.
Then,

Case (a)When ¥ is odd

Flup,) =2k+m+3-2i, 1zi=k
flgr,,)=2k+m=-2i, 1=izk-1
frlgwl=2k+m

frlug,amd =2

Frluwl=m+1

fflww)=m+2-—1i 2=Zi=m-1

fr {wwm:] =1

Case (b)When ¥ is even:

Frlum,,) =2k +m+3 - 2i, lzizk
Frlvw,,) =2k+m — 2i, 1=i<k-1
frlgwl=2k+m

frlugamd =1

fFrlw)=m+1

frlww)=m+2-—1i 2=i=zm

From both the cases, the induced edge labels are all distinct

and are '[1-'2.1 ---_.2|r€ + farh + 1}

Case(ii): When = 2k
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Let G be the graph Czk1 @ Kim,
Let V@) =fupvpwow, /lsiskl=j=sklss=m}

Identify W1 with the vertex %1 of €z&. Then,

E(G) = {uy vy vy ity g, V0, o ugwowwy [l S i€k -11<j2k-122s<m}
Then V(G = 2k + m gnq IE(G)] = 2k +m_

Definef:V(6) = {12, .4k +2m — 1,4k + 2m+2} 4

follows:

Subcase (i)When ¥ is odd:

k-3
Flugi) =4 +2, 0sis—
Flu) =2k -1
Flug) =4k + 2m + 6 — 44, ld_::':_:"':!
flup_ ) =2k +2m + 7
Flogegd = 4k + 2m — 1 — 4, P
flvp) = 2k + 2m +2
f{v:l:]:‘]:'f‘l'l.. 15:_55"—!
flo_y) = 2k
Fflw) =2m + 2
(wos) = 4 1=i< 22 modd
Wil = 4, 2
s lﬂnﬂ%,mwgn
m—1
1=i<———,modd
flwgig) =4i 43, 2
l=i= 1M even
Subcase (ii)When ¥ is even:
Flug ) =4+2, UE:’ER__:
Flug) = 4k +2m + 6 — 44, 1gi<®
flogegd = 4k +2m — 1 — 4, t]:_:gd_:;‘"*
Flog)=4i+1, 121k
f':l?;l-:]=2k+2
flw) =2m +2
() 1<i<=, meven
wyi) = 4i, 3
f i ld—:ld_:WTL,mﬂdd
(Wt o1) 1=i<™= meven
waire) = 4 +3, 3
f Ii+1 lq_if:_im_l_.mﬂdd

In both the subcases, let £~ be the induced edge labeling of f.
Then,
Frlum,,) =2k +m +2 - 21, l=izk-1
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Frlow,,)=2k+m—1-2i, l=izk-1 s 1
frlgrml=2k+m—1 . Py
frlugr,) =m + 2

frluw)=m

frlww)=m—i l=i=m

w0

The induced edge labels are all distinct and are 13 33
11,2,.,2k + m)

Hence the graph & @ Kimis Near skolem difference mean
forevery m =3 m =1

a0 6 aa y g

& L
11

an

12

> . 16

57 5 41 15
fig 12

Example 2.5: The Near skolem difference mean of
Cyy @Ky 7 Cyy @Kyg Cia@ Ky g Con DKy
Ci4 & Kj._?,'fm ® K1_97 €2 & Kj._?,'fj.: ® Kj._s fig 9, fig 10,
fig 11, fig 12, fig 13, fig 14, fig 15 and fig 16 respectively.

fig 14

a0 10 34 fi
- - -
* L L
27 a 31 5
fig 9
7
32 10 3 & 40 4 2
& & &
2 32 10
®
= 11
& & & 12 14
29 16
Q 33 5 37 15
; &
fig 10 25 f
14 35 42 ]
& %D ' ]
34 10

fig 15

L
*— o *~——o 14
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&
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2 o
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55 g 4z 7
L L 4 g
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15
* o 16 12
35 5 30 15
fig 16

www.ijsart.com



IJSART - Volume 3 Issue 12 - DECEMBER 2017

[1]
[2]
B3]

[4]

[5]

[6]

[7]

(8]

REFERENCES

F. Harary, Graph Theory, Narosa Publishing House, New
Delhi, (2001).

J.A.Gallian, A Dynamic Survey of Graph Labeling, The
Electronic Journal of Combinatorics, 15(2008), #DS6.

K. Murugan and A. Subramanian, Skolem difference
mean labelling of H-graphs, International Journal of
Mathematics and Soft Computing, Vol.1, No. 1, pp. 115-
129, (2011).

S. Shenbaga Devi and A. Nagarajan, On Near Skolem
Difference Mean Graphs (Communicated)

S. Shenbaga Devi and A. Nagarajan, Near Skolem
Difference Mean labeling of some special types of trees.
(Communicated)

S. Shenbaga Devi and A. Nagarajan, Near Skolem
Difference Mean labeling of some Subdivided graphs.
(Communicated)

S. Shenbaga Devi and A. Nagarajan, Some Results on
Duplication of Near Skolem Difference Mean grapht-.
(Communicated)

S. Shenbaga Devi and A. Nagarajan, On Changing
behavior of vertices of some graphs -I (Communicated)

Page | 1042

ISSN [ONLINE]: 2395-1052

www.ijsart.com



