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WEIGHTED MEAN LABELING OF STANDARD GRAPHS

| l, B R. Christina Mary*", S. Pasunkili Pandian?, S. Arulraj?

ABSTRACT
The labeling of a graph G is said to be Weighted Mean Labeling(WML), if its vertices are labelled from
{0,1,2,...,q}, where q is the number of edges of G such that the edges of G, can be labelled with

[f(‘s)j::g;:gi’;)&e)g (“)] the resulting edge labels are distinct from {1,2, ..., q}. If a graph G admits WML,
then G is said to be Weighted Mean Graph (WMG). In this paper, we have discussed the WML of some

Standard Graphs.
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INTRODUCTION

Rosa introduced the graceful labeling method in
1967 [4] further S. Somasundaram and R. Ponraj
developed the concept of mean labeling of graphs
[5],[6]. A. Duraibasker et.al developed the concept
of geometric mean labeling of graphs and studied
the behavior [1]. In this article, the new concept of
Weighted mean labeling being introduced and
studied their behavior some standard graphs. The
labeling of a graph G is said to be Weighted Mean
Labeling(WML), if its vertices are labelled
from{0,1,2, ..., q}, where q is the number of edges
of G such that the edges of G, canbe labelled

o [£(8) deg(8)+f (n)deg (1) ;

with [ dos(6)deg (D) ] the resulting edge
labels are distinct from {1,2,...,q}. If a graph G
admits WML, then G is said to be Weighted Mean

Graph (WMG).
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Figure 1

For standard terminology and notation the reader
can be refer to [3] and the study the graph labeling
the reader can be refer to Gallian (2022) [2].

PRELIMINARIES

Definition 2.1. The H-graph is obtained from two
paths §8;,08,,...,8,and  uq, ly, ..., 4, OF equal
length byjomlng an edge 6n+1yn+1 when n is odd
and 6» + 1un whennis even

2 2

RESULTS

Theorem 3.1. Every path B, isa WMG.

Proof. Let the vertices of B, be 6;,9,, ...,6, and
the E(P,) = {6,64+1:1 < a <n—1}.

Define m: V(B,) — {0,1,2,..,n — 1} as follows:
n(d,) =a—1,ifl<a<n,

we attain the following edge labeling as:

T (040441) =, ifl<a<n-—1.

Thus B, is labelled with WML and hence we
conclude that B, is a WMG.

0 1 2 3 4 5
OO ORECN
Figure 2: AWML of Pg
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Theorem 3.2. Every ladder L, isa WMG.

Proof. Let 6;,6,,...,6, and n4,n,,..,n, be the
vertices of L,. E(L,) ={6404+1,NaNa+1:1 <
a<n—1}U{bn,:1<a<n}

Define m: V(L,) - {0,1,2,..,3n — 2} as follows:
m(8,) =3a—3,ifl<a <nand

tn,) =3a—-2,ifl<a<n

we attain the following edge labeling as:

T (040q4+1) =3a—1,ifl<a<n-—-1,
T*(64n,) =3a—2,if1 <a <nand

T* MNgNgr1) =3, ifl <a<n-1.

Thus L, is labelled with WML and hence we
conclude that L,, isa WMG.

0 (2 3 (5) 6 (8) 9 an 12
(1) 4) (7) (10 (13)
1 (3 4 (6) 7 9 10 (12 13

Figure 3: AWML of Lg

Theorem 3.3. The middle graph of the pathis a
WMG.
Proof. Let &;,9,,...,6, be the vertices of B,.

Then V(M(Pn)) ={61,02, ., 0, N1 N2s - s M1}
and E(M(P,)) = {8aNaNabar1:1 < a <n—
BUngnes:1<a<n-2}

Define m: V(L,) — {0,1,2,..,3n — 4} as follows:
n(6,) =0,

m(6,) =3a—4,if2<a <nand

T(Me) =3a—2,ifl<a<n-1

we attain the following edge labeling as:

T (OgNe) =3a—2,ifl<a<n-—1,
T*(MgOgs1) =3a—1,ifl<a<n-1and

T MeNas1) =3, ifl <a<n-2.

Thus M(B,) is labelled with WML and hence we
conclude that M(B,) is a WMG.

L@ p @ T g 01

Figure 4: AWML of M (Pg)

Theorem 3.4. S(L,,) isa WMG.
Proof. Let V(S(Ly)) = {84 Mq: 1 < a <n} and

E(SWn)) = { NaOar1NaMa+1,0abar1: 1 S @ <
n-— 1}.

Define m:V(S(L,)) — {0,1,2,..,3n — 3} as
follows:

m(6;) =0,

n(6,) =3a—5,if2<a <n,

(M) =3a—1,ifl<a<n-1and

t(n,) =3n—3
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we attain the following edge labeling as:
n*(616;) = 1,

T*(6,0441) =3a—3,if2<a<n-1,
T MeNarr) =3a+ 1, ifl<a<n-2,
" (Mp-17y) = 3n — 3 and

T MgO0gs1) =3a—1,ifl<a<n-1.

Thus S(L,,) is labelled with WML and hence we
conclude that S(L,,) is a WMG.

0 WL B 4@ 7T (@ 10ayls

(1) ° (10) 1T (13) (15) 15
Figure 5: AWML of S(Lg)

Theorem 3.5. The Open Ladder O(L,) is a
WMG.

Proof:  Let V(0(L,)) ={8y,ne:1<a <n}
and E(0(Ly)) = { 840a+1,MaNas1: 1 S @ <n—
1} U{6gng:2<a<n-1}L

Define m:V(0(L,)) —{0,1,2,...3n—4} as
follows:

n(d,) =a—1,if1 <a <nand

M) =2n+a—4,ifl<a<n.

we attain the following edge labeling as:

T (640p41) =, if1<a<n-1,

T *(OgNg) =n+a—2,if2<a<n-1 and
T*MaNas1) =2n+a—3,ifl<a<n-1.
Thus O(L,,) is labelled with WML and hence we
conclude that O(L,,) isa WMG.

p

81010 (1) 11 (12) 12 (1) 13 (11
Figure 6: AWML of 0(Lg)

Theorem 3.6. Any H-graph H,, isa WMG.
Proof: Let 64,6,,...,6, and n4,7,,..,n, be the
vertices of the path of equal length on 2n vertices
on H,.

Case (i) nis odd

Define m: V(H,) - {0,1,2,..,2n — 1} as follows:
n(d,) =a—1,if1 <a <nand

mMy) =n+a—-1ifl<a<n.

we attain the following edge labeling as:

T (040441) =, ifl<a<n-—1,

T (6gNg) =1, if a = BJ +1 and

T MaNes1) =n+a,ifl<a<n-1

Thus H,, is labelled with WML and hence we

conclude that H,, is a WMG.
Eur. Chem. Bull. 2022, 11(Regular Issue 8),390-395
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Case (ii) nis even

Define m: V(H,,) — {0,1,2,..,2n — 1} as follows:
m(6,) =a—1,ifl<a<nand

TMe) =n+a—-1ifl<a<n.

we attain the following edge labeling as:

T (0g0ps1) =, ifl<a<n-—-1,

" (8g41Me) =1, if a =§ and

T MgNas1) =N+ a,ifl<a<n-1

Thus H,, is labelled with WML and hence we
conclude that H, is a WMG.

11

S 3 ®
Figure 7: AWML of Hg

Theorem 3.7. A Tadpole T(n, k) isa WMG.
Proof: Let V(T(nk)) = {81,6, ..., 6,
Moz} and  E(T(mk)) ={ 8,6441:1
a<n—1} U{6;6,} Unaes1:1<a<n
1}
Define m:V(T(n, k)) - {0,1,2,..,n+ k — 1} as
follows:

3n

n(6) =a-1,if1sa<[2] -1,

n(8e) = a, i || < @ < nand

n(ng) =n+a—-1,if2<a<k.

we attain the following edge labeling as:

7t*(60150z+1) =
a if

I IA 1

1<a<[F]-1

5

a+1 if [S?n]SaSn—l,

" (6,6,) = [3?"] and

T MaNas1) =n+a,ifl<a<k-1

Thus T'(n, k) is labelled with WML and hence we
conclude that T (n, k) is a WMG.
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m* (U 6,) = 3 and

T (UgOpqs1) = 4a,if2<a<n-1

Thus Q,, is labelled with WML and hence we
conclude that @,, isa WMG.

3 (4) 4 (6) 8 (10) 12
5 (6) Figure 9: AWML of Q,

Figure 8: AWML of T(7,3)

Theorem 3.9. Every comb is an WMG.

Theorem 3.8. Q,, is WMG Proof: Let V(P,OK;) = {61,02, ..., 6n,
Proof: Let V(Q,) = {61,65, ..., 0n, NuM2,-Mn} and E(PB,OK;) ={ 8,0441:1 <

N1 N2s 0 Mn—1, By K2y oo s Pn—1} and E(Qn) = as<n—1}U {§n,:1<a< n}.

{ 84004100 Na» Nalla UgOgs1 i 1 S a <n—1} Define m: V(G) — {0,1,2,..,2n — 1} as follows:

Define mV(Q,) —{0,12,...4(n—1)} as m(6,) =2a—1,ifl<a<nand

follows: (M) =2a—2,if1 <a<n.

n(61) =3,

n(8,) = 4a—4,if2<a<n, we attain the following edge labeling as:

n(ny) =0, T (040441) = 2, if1<a<n-1,and

T(My) =4a—2,if2 < a <n, T (0gNg) =2a—1,if 1l <a <n,

m(uy) = 1 and Thus P,©Kj is labelled with WML and hence we

m(uy) =4a—1,if2<a <n conclude that B, ©K; is a WMG.

we attain the following edge labeling as:

n*(8,0,) = 4,

T (0g0p41) =4a—2,if2<a<n-1,

" (81m1) = 2,

T*(6yNg) =4a—3,if2<a<n-1, 0 2 4 6 8 10

T () = 1, Figure 10: AWML of P,OK;

T Malle) =4a—1,if2<a<n-1,

Theorem 3.10. TL,, isa WMG.

Proof: Let V(TL,) = {81,02, ..., 0n, N1,M2,--,Mn} and E(TL,) = {6404+1:1 <a <n—1}U{n Nas1:
1<as<n—1} U{8mes1:1<a<n—1}U{6ne:1 < a<n}k

Define m: V(TL,) - {0,1,2,..,4n — 3} as follows:

4n — 3a ifa=1
7(5,) = in—4a+ 2 if 2<a<n-2
@ dn—4a—4 fa=n—-1
2 ifa=n
in—3a—-1 ifa=1
(M) = in — 4a if 2<a<n-2
a dn—4a + 2 if a=n-1
4 if a=n
we attain the following edge labeling as:
n*(5a6a+1)={ in —4a if I1<a<n-3
Iin—4a—3 if n-2<a<n-1
in—4a—2 if 1<a<n-3
T MeNa+1) =3 4n—4a—1 if a=n-—-2
6 if a=n-1
in—4a+1 if 1<a<n-2
ﬂ*(5ana)={4n—4a—1 if a=n-1
4 if a=n
4n—4a—1 if 1<a<n-3
n*(5ana+1)={ 4n — 4a if a=n-2
2 if a=n-1
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Hence m is a WML of TL,, graphs. Thus the graph TL,, isa WMG.

21 (20) 18 q(16) L oy W0 5 U 4y 2
(21 19) (17) 15) (9) 8) (3) 2) (4)
20 (8 15 (14 12 10 & (M 0 (6 4

Figure 11: AWML of TLg

Theorem 3.11. T(R,) is an WMG.

Proof: Let V(T(B)) = {61,602, -, 6n MMz, -1} and E(T(P)) = {8a04+1,Maba Nabar1 i 1 S a <
n_l}u{nana+1 : 1S6¥S7’l—2}.

Define m: V(T (R,)) — {0,1,2,..,4(n — 1)} as follows:

0 if a=1

_ )3 if a=2
”(5a)‘{4a—4 if3<a<n-1

4n—6 ifa=n

S5a —4 ifl<a<?

(ny) = da —2 if 3<a<n-3
a 4a -3 if a=n—-2
4a —1 if a=n—-1

we attain the following edge labeling as:

T (0g0ps1) =4a—2,if1l<a<n-2,

T (0p_10,) = 4n —3,

T MeNarr) =4, ifl<a<n-2,

T*(Mgby) =4a—3,ifl<a<n-2,

T*(Mp-16,) = 4n — 6, and

T*Melps1) =4a—1,ifl<a<n-1.

Thus T (B,) is labelled with WML and hence we conclude that T'(P,) is a WMG.

0 (2} 3 (6) 8] (1[]) 12 (13) 14

1 (4) 6 (8) 9 12 15
Figure 12: AWML of T(Ps)
Theorem 3.12. P? is an WMG. 0 if a=1
Proof: LetV(B?) = {6,8,,...,6,} and E(P?) = (Za -3 if2<a<3
{640ps1:1<a<n—1}U{8,044,:1<a< 2a—2 if 4sasn-4
n—2}. 1(8q) =1 2a — 3 if a=n-3

20— 2 if a=n-—2
2a0—1 if a=n—-1
) 2a—4 if a=n
Subcase (a): 1 = 1 (or) 2 (or) 3 (mod 4) we attain the foIIovzvzlngeldge Iail?elllngia(;'c.l.S -
Define m:V(P?) -{0,1,2,..,(2n—3)} as T*(848441) = { 2a if a=n-2
follows: 20—1 ifa=n-—-1

Case (i):n=>8

Eur. Chem. Bull. 2022, 11(Regular Issue 8),390-395 394
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* 2a if 1<a<n-3
T (6“6‘”2)_{261—1 if a=n—2
Thus P? is labelled with WML and hence we
conclude that P? is a WMG.
Case (b): n = 0 (mod 4)
Define mV(P?) —-{0,12,..,2n—3)} as
follows:
m(8q)
[ 2a if 1<a<?2
a—3 if a=3
200 — 2 if a=4
=1 2a if 5<a<n-—3and aisodd
20—4 if 6<a<n—4and aiseven
20a—1 if a=n-1
\2n—4 if a=n
we attain the following edge labeling as:

4 if a=1
' <a<

ORI ES S

20— 1 if 5<a<n-1

7" (840q+2)
( 1 if a=1
6 if a=2
=< 2a—1 if 3<a<4
20+2 if 5fa<n-1landaisodd
20—2 if 6<a<n-1landaiseven
Thus P? is labelled with WML and hence we
conclude that P? is a WMG.

Caseii. n> 7
The resulting the graph shown in the Figure 13.

@ 4 6 :

(9) (8) (4) (5 (2)
. 8 10 6 11 0 3 1 3

Figure 13: AWML of PZ,P2,PZ,P?,P?
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