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Analytic odd mean labeling of Corona graphs

P. Jeyanthi! and R. Gomathi?*

Abstract
The concept of an analytic odd mean labeling was introduced in [3] and further studied in [4 - 7]. In this work,
we show that the graphs TL,, TL,® K, Th @Ky, Qn @ Kz and [A(T,)]AK; admit an analytic odd mean labeling.
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1. Introduction

The graph represented here are only finite, simple an 2. Preliminaries
undirected grapls = (V, E) with p vertices and edges. For
mathematical notations we refer Harary [2]. Over the last
six decades, the graph labeling concept gained more poptfed throughout the paper.

larity in the field of graph theory. During this period, SeV-pefinition 2.1. TL. araph is obtained from L. by adding the
eral methods of graph labeling are introduced and studie ges u-v—+1.1.< i ;gfﬁ where i and v 1”< iy< n argthe
1 V1 == 9 | Iy =1 =

which are available as a rgady referenc_e in [1]. One SUQkrtices of Lnsuchthatuy,up,...,usandvy, Vo, ..., vV, aretwo

labeling is called an analytic mean labeling [8]. A graph -

. . o . 2 L paths of length nin the graph Lp.

is an analytic mean graph if it admits a bijectidn V —

{0,1,2,...,p—1} such that the induced edge labelifi: Definition 2.2. T, graphisobtained froma path with vertices
2 2 ...

E — Z given by f*(uv) = {M] with f(u) > f(v)is  V1,Vz,--,Va by joining vi and vi;1 to a new vertex u; for

injective. Motivated by the concept of analytic mean Iabeli-: 123,...,n-1

ing, we extended this concept and introduced a new labelingefinition 2.3. Qn graphisobtained froma path ug, p, . .., n
called analytic odd mean labeling [3]. A graghis an an- by joining u; and u;. 1 to the new vertices u; and wi, 1 < i <
alytic odd mean if there exist an injective functiénvV — "4 respectively and then join v and wi. -
{0,1,3,5...,29— 1} with an induce edge labelinfj : E —

Z such that for each edges with f(u) < f(v), f*(uv) = Definition 2.4. A(T,) graph is obtained from a path

In this section, we recall some definitions which will be



ug,up,...
vertex v;.

,Un by joining u; and u;j1 (alternately) to a new

Definition 2.5. A(Qn) graph is obtained from a path
Ug,Up, ..., Uy by joining u; and v (alternately) to the new
vertices v and w;.

Definition 2.6. The corona G; ® G, of graphs G; and G,
is obtained by taking one copy of G;, has pyvertices and p1
copies of Gy, and then joining the it vertex of G, by an edge
to every vertex in theit" copy of G,.

3. Main Results

In this section, we prove that the graphk,, TLy © Ky,
Th® K1, Qn® Kz and[A(Ty)]AK; admit an analytic odd mean
labeling.

Theorem 3.1. Triangular ladder TL,, admits an analytic odd
mean labeling.

Proof. Letuq,up,...,u,andvy,vo,...
n. Joiny; andy; for 1 <i < n. Joiny; andviy1 for 1 <i <
n—1. The graph obtaine@L, has 2 vertices and 4— 3
edges.

A function f fromV to {0,1,3,5,...,8n—7} by
f(vi)=2i—landf(u)=6n+2—7fori=1,2,...,n

The edge labelind* induced by the above functiohis as
follows:

Fori=1,2,...,n, f*(uvi) =6n(3n—7) +2i(6n—7) + 25.
Fori=1,2,....n—1,

f*(uiqu) =6n+2 -5,

f*(vivi1) =2i+1

and f*(uiviy1) = 3n(3n—7) + 3i(4n— 6) + 23.

We observe that the edge labelswpti;andvivi, are in-
creased by 2 and the edge labelsupf; are increased by
12n— 14 asi increases from 1 tm and the edge labels of
Uviy1 are increased by 12- 18 asi increases from 1 to— 1.
Hence all the edge labels are odd and distinct. Therdfbre
admits an analytic odd mean labeling. O

Theorem 3.2. TL, ® K1 admits an analytic odd mean label-
ing.

Proof. Let u; andv;,1 <i < n be the vertices oTL,. Let
xi andy;, 1 <i < n be the vertices are attached withand
u; respectively. The graph obtaindd.,, has 4 vertices and
6n— 3 edges.

A function f fromV t0 {0,1,3,5,...,12n— 7} is defined by

f(viy=2i—1fori=1,2,...,n,
f(u)=2n+2i+1fori=1,2,...,n,
f(x)=4n+2i+5fori=1,2,...,n

andf(yj) =10n+2i —7fori=1,2,....n

The edge labeling* induced by the above functiohis as
follows:

Fori=12,...,n,

f*(uvi) =2n(n+1)+2i(2n+1) +1,

f*(vix)) = 4n(2n+5) 4 2i(4n+5) + 13,
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f*(uyi) = 2n(24n—37) + 2i(8n—9) + 23.
Fori=12,....n—1,

f*(uiuiH) =2n+2i+3,

f*(ViVHl) =2i+1

andf*(uviy1) =2n(n+1)+2i(2n—1) — 1.

We observe that the edge labelsupfi ; andvivi,1 are in-
creased by 2 and the edge labelsupf; are increased by
4n+ 2 asi increases from 1 to and the edge labels ofv;; 1
are increased by 2 asi increases from 1 ta— 1. Also
the edge labels ofv; are increased byr8+ 10 and the edge
labels ofuy; are increased by 16- 18 asi increases from 1
ton. Hence all the edge labels are odd and distinct. Therefore
TL,® Ky admits an analytic odd mean labeling. O

Theorem 3.3. T, ® Kz admits an analytic odd mean labeling.

Proof. Letus,up,...,u, be a path of length. Letv; be a new
vertex joined withu; andu; 1 . The graph obtained ig,. Let

X be the vertex joined with;, 1 <i < n. Lety; be the vertex
joined withvj, 1 <i < n—1. The graph obtaine®, ® K; has

,Vn be two paths of |engt|~ﬂ-n — 2 vertices and b— 4 edges.

A function f fromV t0 {0,1,3,5,...,10n— 9} is defined by

f(u)=2n+2i—-3fori=1,2,...,n,
f(x)=5n+2i—4ifnisoddfori=1,2,...,n,

f(x)= 5n+2| 5ifnisevenfoi=1,2,...,n,
f(vy)=2i—landf(y;))=8n+2i—7fori=121,2,...,n—1.

The edge labeling* induced by the above functiohis as
follows:
Fori=1,2,.

*(ux) =

f*(ux) = % if nis even.
Fori=12,....n—1,

f*(uvi) =2n(n—3) +2i(2n—3) + 5,

f*(Uuir1) =2n+2i — 1,

f*(itiz1) =2n(n—1)+2i(2n—1)+1

and f*(viyi) =8n(4n—7)+2i(8n—7) + 25.

Hence all the edge labels are odd and distinct.
Ty ® Ky admits an analytic odd mean labeling.

W if nis odd,

2
(Tn+4i—7)

Therefore
O

Theorem 3.4. Q, ® K1 admits an analytic odd mean label-
ing.

Proof. Letus,us,...,u, be a path of lengtin. Letv; andw;
be two vertices joined withy, andu;;1 and joinv; andw;,
1<i<n-1. The graph obtained 13,. Letx; be the vertex
joined withu;, 1 <i < n. Lety; be the vertex joined with;,
1<i<n-1. Letz be the vertex joined witt, 1 <i<n-—1.
The graph obtaine®, ® K1 has 1+ 2 vertices and ii— 6
edges.

A function f fromV t0{0,1,3,5,...,14n— 13} is defined by

f(u)y=2i—1fori=1,2,...,n,

f(x)= 7n+2| 6 if nis odd fori =1,2,.

f(x)= 7n+2|—7|fn|sevenfon_12
f(vi)=2n+2i—1fori=1,2,...,n—1,

f(w)=4n+2i— 3fori:1,2,...,n—1,

f(yi)=10n+2i —9fori=1,2,...,n—1

andf(z)=12n+2i—11for1<i<n-1.



The edge labelind* induced by the above functiohis as

follows:

Fori=12,...,n,

f*(uix.) (7n+4|76)2(7n76)+1 if nis odd,

f*(ux) = W if nis even.

Fori=1,2,....n—1,

f*(uvi)=2n(n—1)+2i(2n—1) +1,

f*(uiliL1) =2 +1,

f*(Wiui 1) = 4n(2n—3) +2i(4n—5) + 3,
(yv) (12n+4i—9)(8n—9) _|_;sz

f* (W|Z|) _ (16n+4i—13)(8n— 9)

2
andf*(viw;) = 6n(n— 2)+2|(2n 3)+5.

Hence all the edge labels are odd and distinct. Thereforb(Uzi) =n-+4i —3fori=1,2,.

Qn ® K3 admits an analytic odd mean labeling. O

Theorem 3.5. [A(Tn)] AK; admits an analytic odd mean la-
beling.

Proof. Letus,uy,...,u, be a path of lengtim. Letv; be the
vertex joined withu; and uj,; alternately. The graph ob-
tained isA(T,). Letx andy; be the vertex joined withy
andy; respectively. The graph obtained[&(T,)] AK;. Let
G = [A(Tn)] AK3. Here we consider two cases.

Case (1) A(T,) starts fromu,. Here we have two subcases.

Subcase (1)(i) If nis odd anch = 3+ 4i wherei =0,1,2, ...,
the graph hasi8— 2 vertices and” edges.

An injective functionf : V(G) — {0,1,3,5,...,7n—8} is de-
fined by

f(viy=2i—1fori=1,2,..., 2,

f(Upi_1 ) =n+4i—4fori=12,...,52,

f(uy) =n+4i—2fori=12,... %1

f(xg_1) = ™81 fori=12,... 01

f(xg) = (81 1 fori=12. 51

andf(y;) = 6n+2| 7for|_12 LS

The edge labelind* induced by the above functiohis as
follows:

Fori=12,...,%1,
f (Ugi—1Ug) —n+4|
Upilgiy1) = N+ 4,

21

f(

f* (Ui Vi) = <”+6'><++2'>+1

£ (Ugy) = (126-20+2-2)11

f* (UpiXpi_1) = (9”+16'—§3)(5“9)+%,

£* (Ui 1) = OHEO-DIE0-9) | 1
andf*(yivi) = 6n(3n—7) +2i(6n—7) + 25.

Subcase (1)(ii) If nis odd anch=5-+4i wherei=0,1,2, ...,
the graph hasi8- 2 vertices and"%- edges.

An injective functionf : V(G) — {0,1,3,5,...,7n—8} is de-
fined by

f(vi),f(uzi—1), f(uz) andf(y;) are as in Subcase (1)(i)
f(xa_1) = ™82 fori=1,2,...,01

andf (xz) = 7”+8' 5for|712 L=

The edge Iabeling* induced by the above functiohis as
follows:
f*(Uai—1Uzi), F*(Uzilzisa), T (U2ipavi), T (uzivi) andf*(yivi)

900
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are as in Subcase (1)(i)
Fori=1,2,...,251,
f*(UZiXZif ): (9n+161—11)(5n—7) _|_%

1

8
andf* (UZI+1X2I) w + 5 -
Clearly all the edge Iabels are odd and distinct. Therefwee t
graphG admits an analytic odd mean labeling.

Subcase (2)(i) If nis even anch=4+4i wherei =0,1,2, ...,
the graph hasi8— 4 vertices and"52 edges.

An injective functionf : V(G) — {0,1,3,5,...,7n— 13} is
defined by
f(w)=2i—1fori=1,2,...,%2,

f(uy_1) =n+4i—5fori=1,2,. n,g

j!
f(xp_q) = 0814 14f0r|:12 L2,
f(xg) = M8 forj=12,...,02
andf(y;) =6n+2i—11fori=1,2,...,02.

The edge labeling* induced by the above functiohis as
follows:
Fori=1,2,. ,2,
f* (U2|_1U2|) =n+4i
f*(UgUzit1) = n+4i
Fori=12,...,%52,
f*(U2i+1Vi) _ (n+6|—1)(2+2|—1)+1,
f*(UziVi) _ (n+6i-3)(n+2i-3)+1
*(Uaixai-1) =

2 )
(9n+16i—18)(5n—10)
fr(UzipaXai) = + 3

andf*(yivi) = 6n(3n—11) + 2i(6n—11) 4 61.
Subcase (2)(ii) If nis even anch = 6+ 4i wherei
the graph hasi8- 4 vertices and";12 edges.
An injective functionf : V(G) — {0,1,3)5,...
defined by

f(vi), f(ugi—1), f(UZi) andf(y;) are as
f(xg_1) = ™8-12fori=1,2,.
andf(x) = ™88 fori=1,2,.
The edge Iabehng* induced by the above functiohis as
follows:

Fr(Uzi—quzi), T (Uitzigr), T (Uziyavi), T (Uzivi) andf*(yivi)
are as in Subcase (2)(i)

Fori=12,...,%52,

£* (Upixi_1) = (9n+167818)(5n76) Jr%

and f* (U2|+1X2|) (9n+16i— 8)(5n 8) + 1.

Clearly all the edge Iabels are odd and distinct. Therefwe t
graphG admits an analytic odd mean labeling.

Case (2) A(Ty) starts fromu;. Here also we have two sub-
cases.

Subcase (1)(i) If nis odd anch = 3+ 4i wherei
the graph hasi8— 2 vertices and" edges.
An injective functionf : V(G) — {0,1,3,5, ...
fined by

f (Vi), f (U2i,1), f (U2i), f (X2i,
Subcase (1)(i) in Case (1).
The edge labelind* induced by the above functiohis as
follows:

—3,
—1,

+3,

(9n+16i—10)(5n—10) |, 1
8

=0,12,...,
,In—13} is
in Subcase (2)(i)

.7—2
n-2

=0,1,2,...,
,7n—8} is de-

1), f(xz) and f(y;) are as in



f* (Uz, 1U2|) f* (U2|LI2|+1) f* (UZiVi) and f*(yivi) are as in
Subcase (1)(|) |n Case ().

Fori=12,. 2 .

f* (U2i—1X2i—1) _ (9n+16|—817)(5n—5) Jr%.

f*(U2|X ) — (9n+1&789)(5n75)

and f*(ugi_1

Subcase (1)(||) If nis odd and1 5+4| wherei =0,1,2,.
the graph hasr8— 2 vertices an(# edges.

+}
) (n+6i— 4)(n+2| 4)+ 1

An injective functionf : V(G) — {07 1,3,5,...,7n—8} is de-
fined by
f(vi), Flugi—1), f(ux), f(xi-1), f(Xz) and f(y;) are as in

Subcase (1)(i) in Case (1).

The edge labeling$* induced by the above functiohis as
follows:

f*(Uai—quzi), F*(Uzlzit1), F*(uzvi) and f*(yivi) are as in
Subcase (1)(|) |n Case Q).

Fori=1,2,. 2 ,

f* (U2i—1X2i71) = Omle-19Gn-3) 4 4,
f*(ugixgi) = (QMLB?)(SM _|_;2L

and f* (U2| 1V|) (n+6i— 4)(n+2| 4)+ 1

Clearly all the edge Iabels are odd and distinct. Therefwze t

graphG admits an analytic odd mean labeling.

The examples of an analytic odd mean labelinfpdT7)] AKy
and[A(Tg)] AK; are given in Figure 9.

Subcase (2)(i) If nis even anch=4+4i wherei=0,1,2,.. .,
the graph hasi8vertices and-2 edges.

An injective functionf : V(G )%{0,1,3,5,...,7n—3} by
f(vy)=2i—1fori=12,...,3,

f(uz._)_n+4| 3for|_12 .
f(u)=n+4i—1fori=12,...,53,

f(xpi_1) = (8= 6f0r|_12 ,g,

f(xa) = 7”+§'2for|:12 3

andf(y) =6n+2i—3fori=12,...,5

The edge labeling* induced by the above functiohis as
follows:

Fori=12,..., 2,

f* (Uz, 1U2|) =n+4i-1,

f*(Uzilzi+1) = n+4i+1,

F*(Upi_qv) = O-BOEA-3) 11

t(Ugvy) = MO-D(02-D

F( (9n+16-2)(50-2)
8

*

UziXzi) = +3,

f* (UZI 1X9j_ ) W_‘_

8
andf*(yivi) = 18n(n—1) + 6i(2n— 1)+5

Subcase (2)(ii) If nis even andh=6+4i wherei =0,1,2,.. .,
the graph hasi8vertices and-2 edges.
An injective functionf : V(G) — {0,1,3,5,...,7n—3} by

f(vi),f(uz_1), f(uy) and f(y;) are as in Subcase (2)(i) in
Case (2). .
f(xg_1) = ™88 fori=1,2,...,5

andf(xy) = ™84 fori=12...15.
The edge labeling* induced by the above functiohis as

follows:
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f*(Uzi—1Uai), F*(Uzitizis1), T (UziraVi), T (uzivi) andf*(yivi)
areasin Subcase (2)(i) in Case (2).

Fori=1,2,. ..,2,

£ (Usi_1%01_1) = (9n+16i—12)(5n—4)

and f*(ugiXoi) =

1
o168 +3
(9n+16i—4)(5n—4) _’_%

8
Clearly all edge labels are odd and distinct. Therefore the

graphG admits an analytic odd mean labeling. O

4. Example

An example of an analytic odd mean labelingTdfg is
given in Figure 1.

z & & <
& R & % &
e

595
711

o
@ <

479

77 9 g 1 4

Figure-1

An example of an analytic odd mean labelingiafs © Ky
is given in Figure 2.

55 57 59 61 63 65

31 33 35 37 3 i

Figure-2

The examples of an analytic odd mean labelinglgf K1
andT; ® Ky are given in Figure 3 and 4 respectively.

4 5 47 49 51

923
1005
1087

H = a P -

Figure-4

The examples of an analytic odd mean labelingafo> K1
andQ4 @ Kj are given in Figure 5 and 6 respectively.

Figure-5
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21 23 5

47 49

Figure-6

The examples of an analytic odd mean labelinfpdT7)] AKy o m
and[A(Tg)] AK; are given in Figure 7.

13
Figure-10

5. Conclusion

s % a In this paper, we proved that the chain of graphs such as
triangular laddef Ly, the corona product of triangular ladder

with Kz. triangular snake withK;, quadrilateral snake with
1 3\3 8/ 5 \a| 0 . .
. . ; \ ; Nk K1 and alternate triangular snake wikh are analytic odd
; o n T w1 mean graphs.

49 51 53
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The examples of an analytic odd mean labelingdTe)| AK1 (3]
and[A(Ts)] AK; are given in Figure 8.

The examples of an analytic odd mean labelinfAgT7)] AKy
and[A(Tg)] AK; are given in Figure 9.
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Figure-9

The examples of an analytic odd mean labelinfAdTs )] AKy
and[A(Ts)] AK; are given in Figure 10.
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