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Abstract

Mean Labeling Graphs first introduced by Somasundram.S and Ponraj .R in the year
2003.Several authors began to investigate various methods of Mean labelling after then.In the
picture filtering procedure, Power-3 mean labelling is very essential. The Power-3 Mean

edges are generalized in this study so that the edges have separate labels.
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1.Introduction

The following generalization of Power-3 Mean edges labels is obtained based

on the notion of Power-3 Mean labelling and with reference to (Jussi Pahikkala 2010

A graph G with p vertices and g edges is called a Power -3 mean graph,if it is

possible to label the vertices v € V with distinct labels f(x) from 1,2, .......,q + 1 in such a
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1 1
3 3\ 2 3 3\ 2
way that in each edge e = uv is labelled with f(e = uv) = [(x :y )3l or l(x :y )3| Then

the edge labels are distinct. In this case f is called Power -3 Mean labeling of G and G is
called a Power- 3 Mean Graph.
2.Important Results

Theorem?2.1

If u and v are the vertex with labels i and i + m of a graph Gwith Power -3 Mean labeling f

then the edge labels are :
If mis even
( i+™M/, or

i+M/ o +1Vi<——ifl=0
Fu) = 2 sem v )
i+ m/2 +1 or
213 << 2(1+1)3
3(m+m2) — T 3(m+m?2)

i+ + U+ 1), v ifl=123,....

If mis odd

( i+m_1/2 or
3m? + 2m
i+Mm= vy i>————ifl=0
fwv) =+ 2
i+Mm= 140 or

. — 213
i+m- o+ 0+1), v

—_—m— 2 3_m— 2
m-3(m+m?) <i< 2(l+1)3-m-3(m+m
3(m+m?2) 2

Proof:

Let f(u) =iand f(v) =i+ m ,where m = 1,2,3, .... Be the vertex labels with Power-3

mean labeling f

1
i3+(i+m)3]§

Then ,f (uv) = [ >

i3+i3 3
_ |+m® + 3i%m + 3im?
2
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[N

I2i3 +m3+3i?m+ 3im2r
2

[y

5 m® +3mi® + 3im?*|?
=17+ >

1
3

1 3
= () + <m7> +

f(uv)=i+£+R

V2

3(i%m + im?) e
——

1
3(i2m+im2)]§ >0

Where R = [ >

1

Suppose R = 0, then [M] =0

= m = 0, which is a contradiction .
Therefore ,R > 0

Consider ,the case when m is even .

In this case i + % is an integer .

Then f(uv) = i+ 2+ Lor i + =+ (1 + 1);
Clearly [ R<I[+1

Let the integral part of R be denoted by [

Then!l =0,1,2,......

1
=2 0 2\12
Thatisls[mr<l+1

5 < 3(i%’m + im?)

< > < (U+1)?3)

3(i?m+im?)

203 < <2(L+ 1)3)

1
3(1 m+im©)]3

That1sl<[ 2)] <l+1
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3(i?m + im?)

I® < > < ((+ 1)
208 < M) o1 4 1))
3 3
On simplification ,l # 0 and i < 2L sif l# 0andi < Gt -
3lm+3m 3lm+3m
That is ,
213 ) 2(1+1)3 .
3(m+m?) i< mlfl #0

1
. . 2 -
When [ = 0, 03[@]%1

. 2
>m?>0andi <

3(m+m?2)
Therefore
( i+ m/z or
i+M/ o +1Vi<——ifl=0
Fauv) = /2 3(m + m2) f
i+ m/2 +1 or
. m 213 2(1+1)3
Ul /2 +U+D), v3(m+m2) — 7 3(m+m?) fl=123

. . . -1 . .
When m is odd ,m is not an integer ,but mT will be an integer .

>0

1
3(i2m+im2)+m+2i)§

fluv) =i+ mT_1+R,WhereR = ( .

Now R = 0,3(i’m+im)+m+2i =0

= 2i = —m — 3(im + im?), which is a Contradition .
Therefore ,R > 0

Then f (uv) =i+mT_1+lori—mT_1+(l+1)
Clearly ISR <[ +1

Let [ be the integral part of R ,then [ = 0,1,2,3, ... ...
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That is ,l < < 1l 4 1,Which implies

1
[3(i2+im2)+m+2i]§

23 <3(i’m+im?) +m+2iand 3(i’m + im?) + m+ 2i < 2(l + 1)3

On simplification ,

2B-m-3(m+m?) = 2(l+1)3-m-3(m+m?) 1
<i< ifl>=,i.e)l>1
2 2 2
Now Consider the case when | = 0
1
2 2 13
Whenl=0,0< [3(1 m+im )+m+21]3 <1
= 3(’m+im?) +m+2i >0,
2
Which is true always and i > Zm*3m
Therefore
f(u,v)
( i+m=1/, or
3m? + 2m
i+Mm- v i>——"—if1=0
i+Mm=1,+1 or
e | 213—-m—-3(m+m?2) . 2(1+1)3-m-3(m+m?2 ,
i+ [+ U+1), vt << . [=123..

Hence (I) &(11) provide Power-3 Mean edge labels

The above result can be applied to get f (im) for any i and m by putting m — i in the place
m.But the range for i turn out to be complicated .So consider f(im) seperatively for m =

0,1,2...

, [i3 + m3]3
Flim) = |—
i3 + m3'%
Flim) = |—
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=i+

1
m N 3(im? + i’m).]?
5 2

,.m
=i+s=+R

2

1
3(im2+i2m).]§
2

Where R = [
Letl = [R]then f(im) =i—m+lori—m+ (I + 1).
R=0=m=0.Hencef(io)=i—0=1

Hence ,let as assume m > 0

Clearly [S R <[l +1

1
3(im? + i%m).J?
=>1< <l+1

2
I3 2L+ 1)3
—< I < —
3m + 3m? 3m + 3m?
Whenl = o
1
3(im? + i%m).]?
0< <1
2
i > 3m+ 3m?
Hence
f(im)
L, ifm=o
D ri—m 41, Vi>3m4+3mAil=0,m%0
[ —=—o0ri—— , [ m m=1=0m
- V2 V2
. m m ] 3 ) 2(l+1)
l+§+10‘rl+%+(l+1),1fmﬁlﬁml:1;2;3 ------ and m # 0

Applying this result for m = 0,1,2,3 ... ... distinct Power -3 Mean edge labels are obtained .

Result 2.2

[ i+T=<fli+m)<i+m]|
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For we know

( Whenmis odd
i+M/, or
i+m/2+1,Vl'<3(i—2),if =0
m+m
i+M/,+1 or
, 213 . 2(1+13)
l+m/2+(l+1)’v3(m+m2)_ ~3(m+m?2)
f(im + i) = < Wher;nrfis odd
i+ —— or

1=1,2,3..

3m?+2m
2

i+mT_1+1,Vi> 1=0

.. m—1
l+mT+l or

-m-3(m+m?2) lz((l+1)3)—m—3(m+m2)

. m-1 213
u+T+(l+1),1f > >

Clearly i + ? (miseven) and i + mT_l (m is odd) are the lower bound for f (i im).

Combining both the cases

i+™M/,,if miseven
Alower bound for f(ii4+m) =9 -1 . .
l+T,LmeSOdd

[ i+mT_1J,Vm

To find an upper bound
Claim :
1
li3 + (i + m)T ,
——| si+m
2
Consider
1
li3 + (i + m)T ,
——| si+m
2
i3+ (i +m)d
=3 P 4my < (i+m)3

2

i3+ (+m)d<2(i+m)d
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e i3<2(i+m)d—(i+m)d

i3 (i+m)

& i3 <i>+3i’m+3im? +m?d

© 3(i’m+im*)m3 =0
Which is true
Sincei =20,m=0
Therefore i + m is an upper bound
Hence | i+mT_1Sf(ii+m)Si+mJ
References

1.Bondy J.A and Murthy 1977 ,Graph Theory with applications ,Macmillan Press London

2.Chartrand .G and Zhang .P2017 ,Introduction to Graph Theory Mc Graw Hill Education
(India) Pvt Ltd Chennai .

3. Douglas .B.West Introduction to Graph Theory ,Second Edition ,PHI Learning Private
Limited (2009)

4. Harrary .F (1988) Graph theory ,Narosa Publishing House ,New Delhi.

S.Sarasree.S and Sandhya .S.S Power 3 mean cordial Labeling of graphs ,International

Journal of Computer Science ,ISSN NO 2348-6600 Vol 8 Issue 2,2020

6.Sarasree.S and S.S.Sandhya Power -3 Mean Labeling of Cycle Related Graphs
,JInternational Journal of Analysis and Experimental model Analysis ISSN No :0886-9367
Volume XIII Issue I January /2021

7.Sarasree.S and S.S.Sandhya Wiener Index of Power -3 Mean graphs ,Journal of Emerging
Technologies and Innovative Research ISSN 2349-5162 Vol .8 Issue 6 ,June 2021.

4005



