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ABSTRACT: A graph G = (V,E) is called a Power mean graph with p vertices and g edges, if it is
possible to labd the vertices x € V' with distinct dements f(x) from 1,2,3,..., g+ 1 i such way that when
each edge ¢ = uv is labeled with
fle=uv) = |(f(u)"f(o)
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fle=uv) = | (fu) (o)l flu) + f(o)

e e e -

then the edge labels are distinct. Here f is called a Power mean labeling of G. We investigate Power mean
labeling of some standard graphs

Keywords: Power mean graph, nkyn = LnKyUPymn = 1n = 1 and m = 3 and planar grids
P Py i Py % Py

I. INTRODUCTION

Herein we consider finite and undirected graphs. Let G = (V, E) be a graph with p vertices and g edges.
One may refer to Gallian[2] and Acharya et al.[1] for a detailed survey of graph labeling. For all other standard
terminology and notations, we follow Harary [3]. Somasundaram and Ponraj [6] introduced and studied [9]mean
labeling for some standard graphs. Sandhya and Somasundaram[5] introduced Harmonic mean labeling of
graphs and Sandhya et al. [4] studied the technique in detail. Somasundaram et al. [7] introduced the concept of
Geometric mean labeling of graphs and studied their labeling in [8]. In this contribution, we define Power mean
labeling and study some standard graphs like nK3; n _ 1, nK3[Pm;m,n _1,n_1and m _ 3 and planar grids
Pm x P3 and Pm x Pn for power mean labeling. We provide illustrative examples to support our study.

I1. DEFINITION AND RESULTS
Now we introduce the main concept of this paper

Definition 2.1. A graph G (V. E) with p vertices and § edges is said to be a Power Mean Graph
if it is possible to label the vertices ¥ & V¥ with distinct labels f(x) from 1,23 ... 4+ 1 is such a way

that when each edge ¢ = uv is labeled with|
i i Fi -'—I'—
fle=ur) [[_‘r’[ uy -?"_IF[?J-'.“']J-'J ,1

or

1 |

I[..-F:“.I'rl::]f:i' :"r :H'}uf':“ 14 _-Fl.?:IJ

then the resulting edge labels are distinct.In this case, f is called Power mean labeling of G .

|
fle=un) = |
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Remark 2.1. If G is a Power mean labeling graph, then 1 must be a label of one of the vertices of G, since an
edge should get label 1.

Remark L2 If pp = g+ 1, then the graph & (p. @) is not a Power mean graph, since it doesn't
have sufficient labels from {1,2, 3, ..,§+ 1} for the vertices of .

The following Proposition will be used in the edge labelings of some standard graphs to get Power mean
labeling.

Proposition Z1. Lt a, b and § be positive integers with a < b, Then

(i) @« [di‘bf:"“'!-i_jﬁ < b,
(i) 0 < (V704 2)) T < (i 41),
(§6) @ = (FH3(i +3)) TR < (i +2),
(o) i < (FHi(i 4+ 4) )T < (i 4 2), and
() (Vi)ET — o7 = 2,
Frogf. (i) Since a°t% = g%a® < ba® < b°b* = B°tY, we get the inequality in Proposition 2.1.(i ). That
iz, the Power mean of bwo numbers lies bebween the numbers 8 and b, This leads to infer that if

vertices W, T have labels i, i 4+ 1 mespectively, then the edge ur may be labeled § or i + 1 for Power

mean labeling,

(i) As a proof of this inequality, we see

FER0 2 = PZ[i(f 4+ 2))%
=  FB(i 4 1)
since (f 4+ 2} = (f 4+ 1)°.
=<  (F 4+ 1 + 1)%,
(= N ) i
This leads to [(F2( + 2))==2] < i+ 1
Therefore, if 4, v have labels i,.i + 2 respectively, then the edge uv may be labeled § or 74+ 1.
(iii} MNextwe have
A3 4 3)° P+ 337
< P 4+ 2)¥, since i(i + 3) < (i +2)2,
= (f +2)i 4 2,
(i +2)H+3,
- .
This leads to [ 17 +3)")F7F < (i + 2). Hence, if w, 7 have labels i, i + 3 respectively, then the edge
ur may be labeled § 4+ 1 without ambiguity.

fiv) Mowr

P 4 4y P + 4]
= P4 20 since §(i 4 4) = (i34 2)°
< 42PN+ 2,
(F 4 24+,

Therefore
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i 4 4)] T <2,
Hence if u, 7 have labels i,i + 4 respectively , then the edge NT may be labeled § + 1.
(v} Mo

H+1 = i+ 1]j+]_.

14 '::i+]]c] Fo-e- 4 [j+“'::i+b

T+1+---4 (i +2) terms,

> 420

Therefore (1§1)77 — {77 < 2. Thus we observe that if u, 7 are labeled 1,i respectively, then the
edge NT may be labeled 1 or 2. |

Definition 2.2 Two graphs Gy and Gy have disjoint vertex sets Vi,V and cdge sets Ey, Bz respectindy.
Their union G = Gy WGy has s expected, V = VU Vs and E = Eq U Ex. The union of m copies of G
is demated by mG.

Definition 2.3. The Cartesian product of fwo graphs Gy = (Vi Eq) and Gz = (Vo Ez) is @ graph
G(V,E) mith V = Vy =V, and fwe verfices 1 = My, uz) and 0 = (v, v2) are adjigcent in Gy = G
uhemever ( wy = oy and wgp §5 adfgcent fo vg ) or ( lz = vy amd wy is adfacent to vy ) If is denoted by

|:] e G—g
2.1 Power mean labeling for f &= » =1
Theorem 2.1. For n > 1, nks is @ Power mean graph where n 5 a number of copies of Ka.

Proof. Let the vertex set of nK; be V = [V UV UV U UV} where ¥ = {eh i i1 =i<n

P L

and the edge setbe E = {E; UWEs UE U, . UE,} where E; = {f]'flE'-BI;I < i < n Define a

[ |

fumickion:
f¥nksy) — {L23...,8+1=3n4+1}

by
FIT)=3(—-1)+j;: 1=i=m; 1=j=3

o itiom 2001001 ) a ), we t set of distinct r e of nks as
Proposi (i) and (D) get the fd labels for the edges of nk
{123 ..., 3n}. Thus nks is a Power mean graph for nm = 1. u

Example 21 An illustrative example for Power mean labding of 3K isin Figure 2.1,

Figure 2.1: 3K3
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2.2 Power mean graph for "8z L Py, i =1

Theorem 2.2 The graph nks ) Py isa Power mean graph for m > 1,10 = 1 where 1 is a number of copies
of K.

Proof. Let the vertex set of nK; be U = Uh ULL UL U. .. ULy where L; = {ul, i, ui};1 <i<n
and the edge setbe E = EyUE; UE; ... UEy, where E = {e,él,& ; 1 <i<mn}
Let Fy, be the pathwith vertices is {7y, U0 U3, . . ., U }. The number of vertices of nK;U Py, is 30 4m.

The number of edges of 1Ky U Fy is 30 +m — 1.

Define a function
f:V¥VnEsUPR,) — {123 . ..94+1=3n4+m}

for vertex labeling as

(i f{r{i}:.?[f—l]-l-j l=<i=<n;1=<i<3and

) flopy=3m+i ;1 =i<=m;1<i=m.

By Proposition 2.1.( i), (ii ) and (v ), we get the set of labels for the edges as
iy E(uluf)=flul);1=i<mn,

(iiy E(uiu?) = f(u?) ;1 =i <mn, and

1
(i) E(ulu}) = mﬁ’}—;ﬂ””] l=i=n

Therefore, the set of labels of edges of nks is {1, 2,3,...,3n} and the set of labels of edges of F, is
{3n+1L3n+ 2, .. 304+ m— 1} As the edge labels are distinct, 1Ky U Pw is a Power mean graph for

m>=1n>=1 |

Example 2.2 Power mean labeling for the graph 3K U Ps with 14 vertices and 13 edges is given below

Figure 2.2.The st of all vertex Inbels 3K U Ps is {1,2,3,.., 14}, The sef of all adge labels 3Ky U Py is
i1,2,3, .., 13}

=10 oy—12 og—14

Figure 2.2: 3K3 P5

*Corresponding Author: P. Mercy #, 13 | Page



Powermean Labelings of Some Union And Product Graphs

2.3 Power mean labeling for nKz0Cy , n 21, m =3

= ¥ =

Theorem 2.3. The graph nks; U Cm isa Power mean graphfor n > 1, m = 3

Proof. Let the vertex set of nKs be U = {Uh ULL UL, .. UL} where W = {ululul} 1 =i<mn
and the edge setbe E = {EyjUEy UEy---UEn} where E; = {e},ef,6}}. The vertex set of Cm be the
oycle is T, 02, Ta,.

e v Ty, 1. The number of vertices of nK3 UG, is 3n + M. The number of edges of
MKy 1) Oy is 31 4 m.

Define a function

fFrVmEsUCw) — (1,23, ....9+1 3m4+m 41}

(i) flul)=31—-1)+j;1<i<=n, 1<j=<3 and

iy fimg) 3m+01 ; 1=i="m

By Proposition 2.1.( § (i ) and ( @), we get the set of labels for the edges as
iy Efulw?) = ful) 1=i=mn,

(i) Ef(wiud) = fFuf) .1 =i=mn and

ol P
(T {103
(i) Efulud) % < i << m.

- ==

The set of labels of the edges of nks is {1,2,3, ..., 30},

the =et of labels of the edge of Cn is
..+ 1F

{3+ 1, 3m+ 2,3n + 3,....,.3n + m} and the set of labels of the edge nk; UGy is {1, 2.3,
Simce all the edge labels are different, nK; U G, is Power mean labeling graph.

Example L3. An exampie of Power mean labeling for nK; U Gy, isin Figure 2.3.

r=11 11 =12
10 12
™ 1 oy 13
14 13
og—14

Figure 2.3: 3K3 [ C5

I11. PRODUCT GRAPHS
In this section, the Power mean labeling of planar grid is investigated. Power mean labelings of
planar grids are obtained forn=3, 4.
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3.1 Power mean labeling for planar grid Py, =« Py
Theorem 3.1 The planar grid Py, = Py is a Power mean graph for m = 2

Froof. Let the vertex set of Py 3 Pa be V(P x P {1 =i =m,1 = j = 3} and edge set be

E{ Py = Py) {55 0@, 1 <i <m, 2 < j<3}ul{ay 4852 <i=<ml=<j<3}.The graph P, x P,

has 3m wvertices and 5m — 3 edges.
Define a function
FoVW(iBn = P) — {1,2,3.....9g+1}

as

() flan) =1,
(i} flaz) =3,
(i Jl"-l: iys) 5,

(iv)  fiag) f[ra[j 132) +2

8
et
=
[l
%]
o
=]
EL

{7) f[ﬂﬁ] f[ra[j nal+24+j . 3<i=m 1<j=<3

By Proposition 200108 L6 ), (5 p{i0 y and (7 ), the labelings of the edges ame

(i) E(@yeiz) = 1,
(Biy E(@yziiz) =,
(ff)  E (@54 0,) S —1) 4§ . 3=<i=m 1 =<i=2
(iv) E(@yiex) 2 and
(o) Elﬂj_in[j_”.i:- 5( —1)4+24j A1 =i=m-—-1 ,2< j=<3.

As the edge labels are distinct, the planar grid F,, = Pz is a Power mean graph for m = 2.

Example 3.1. Figure 3.1 is an example for Power mean labeling of P4 xP3 which has 12 vertices and 17 edges.

'I- 1 "'!- 3 -5
i 4 5

'II.. 11 -:12 12 .].'I

15 14 15

'Ilﬁ-. 14 'l'.'-' 17 .]-H

Figure 3.1: P4 x P3
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3.2 Power mean labeling for planar grid Py, = Py
Theorem 3.2 The Planar grid P » Py is @ Power mean graph for m = 2

Froof. Let the vertex set of Pm x Py be V[P x Fa) {8:5,1 =i =<ml<j=< 3} and edge set be
E{Pm = FPn) {@imieap 1l =8 <= m 1 < j <3} U gl <i <m—1,1<j < 4}. The graph
Py % Py has 4m vertices and 7m — 4 edges.
Define a function

fFrV(Pmx Pa) — {1L23...,84+1=7m —3}

a5

(£} Fflan) =1,

(i) flag)=2—1,i=1,j—=2 and 3,
(iif) flag) =j+2,i=1,j—4, and

(HE)  fiag) flag ) +34+j.2<i<m , 1<j<4

1A

By Proposition 210§ L0 L(ii ), (i) and { 7 ), we get the set of labels for the edges as

(i) Elmgagi)=21-1,i=1,1<j<3
[E) E[ﬂj.;raj,:.i_]:,:- Fi—=-1)4j ,2<i=<=<m, 1<j=23
(§) E(fjag 1) =2 i=1,1=j <3, and
(fkch] E[ﬂj.;ra:j_“li:- Fi—=11434j ,2=<i<=<m-—1,1=j<4
As the edge labels are distinct, Py, » Fy is a Power mean graph for m = 2. u

1. CONCLUSION
In this paper we have proved that nEgn > LnEasUFmn > Lo = 1 and m > 3 and planar

grids Fy, = Ps and F, x Fy graphs are amenable for Fower Mean labeling and illustrated examples
are provided to support our investigation.
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