Journal of Informatics and Mathematical Sciences

Vol. 17, No. 2, pp. 2025 RGN

ISSN 0975-5748 (online); 0974-875X (print)
Published by RGN Publications http://www.rgnpublications.com

DOI:10.26713/jims.v17i2.3146

| Research Article |

Supersubdivision in the Context of AUM Block
Labeling for Coconut Tree and Double Coconut
Tree Graph

J. Jeba Jesintha*' ™, D. Devakirubanithi2™ and H. Christa Miracline’

PG Department of Mathematics, Women'’s Christian College (University of Madras),
Chennai 600006, Tamil Nadu, India

2 Department of Mathematics, St. Thomas College of Arts and Science (University of Madras),
Chennai 600107, Tamil Nadu, India

*Corresponding author: jjesintha_75@yahoo.com

Received: February 12, 2025 Revised: March 21, 2025
Accepted: April 6, 2026 Published: June 30, 2025
Communicated by: Amin Masri

Abstract. A graph G with p number of vertices, ¢ number of edges and b number of blocks,
where p,q,b = 1. The set of vertices, edges and blocks are denoted by V(G) = {v1,vs,...,vp},
E(G)={e1,ez,...,eqt and B(G) ={b1,bg,...,b,}, respectively. The graph G admits AUM block labeling
if there exists a bijection f : V(G) — z* induced from f by f*(uv) = f(u) * f(v) and f**(B;) =B(G) — z*
then f**(B;) = Z?:l f(vij)+2?:1f*(eij) and f**(B;) # f**(B}). In this paper, we prove that the super
subdivision of coconut tree and double coconut tree graph admits AUM block labeling.
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1. Introduction

Graph labeling, an interesting branch of Mathematics, serves as a powerful tool in mathematical
modeling for a wide range of applications such as coding theory, topology, psychology, medical,
astronomy, geomechanics, data science and communication network. Also, graph theoretical
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methods are employed in the field of computational chemistry to search datasets of chemical
compounds.

AUM block labeling was introduced by Maheswari and Purnalakshimi [3]] in 2022. Obtaining
vertex labels, edge labels, or block labels for all graphs under certain constraints remains an
open challenge for researchers. Significant contributions to the study of AUM block labeling
of graphs have made by Maheswari and Purnalakshimi [3,/4]]. Maheswari and Azhagarasi [5]
studied AUM block sum labeling for star and bistar graphs, where the blocks are labeled using
sum of the vertex and edge labels.

The concept of supersubdivision was introduced by Sethuraman and Selvaraju [8]] in 2001.
They proved that every supersubdivision of a path is graceful, and that every cycle has some
supersubdivision that is graceful.

In this paper, a new AUM block labeling of supersubdivision of coconut tree and double
coconut tree graph is determined.

2. Preliminaries

For definitions and terminologies, one can refer Bondy and Murty [1]].

Definition 2.1 ([2]). A coconut tree graph is a graph that is created by attaching m new pendant
edges to the end vertex of a path P,.

Definition 2.2 ([2]]). A double coconut tree graph is a graph that’s created by attaching n
pendant edges to the end vertices of a path graph P,,.

Definition 2.3 ([5]]). The supersubdivision of a graph G denoted by SS(G) is obtained from G
by replacing every edge of G by a complete bipartite graph ks ,, (where m is an integer).

3. Main Results
Theorem 3.1. The supersubdivision of a coconut tree graph admits AUM block labeling.

Proof. Let G be the supersubdivision of the coconut tree graph. Let w; be the vertex of the star
connected to the path. Let u; for 1 <i <n be the pendent vertices of the star. Let the u; for
1<j<m and 1<i<n be the vertices of the supersubdivision of the star. Let w; for 2<i<s
be the other vertices of the path. Let w; for1<=j<m and 1<i<(s—1) be the vertices of the
supersubdivision of the path. The generalized supersubdivision of a coconut tree graph is shown
in Figure
Define the number of vertices and edges as follow:

V@) =2n+mn+s+m(s—1),

I[E(@)|=2mn+2m(s—1).
Define the vertex labeling f: V(G) — {1,2,3,...,p},

flwp)=1

fu;))=1+mn+1; 1<i<n,

Journal of Informatics and Mathematical Sciences, Vol. 17, No. 2, pp. 187 , 2025



Supersubdivision in the Context of AUM Block Labeling for Coconut Tree. .. : J. J. Jesintha et al. 189

f@h)=1+j+m(-1); n,l<js<m,

fwi)=mn+n+m(s—1)+i; 2<i<s,

fhY=1+mn+n+j+m@i-1); 1<iss-1,1<j<m. (3.1)
Define the edge labeling f*: E(G) — Z™,

f*(uiu§):(1+mn+i)(1+j+m(i—1)); l<i<sn,1<j<m,

f*(wlu;):1+j+m(i—l); l1<i<n,1<j<m,

f*(wiw;-) =(mn+n+m(s-1D)+i)A+mn+n+j+m@GE-1)l<i<s-1,1<j<m. (3.2)
Define the block by adding the vertices and edges f** : B(G) — Z™,

£ (Bi)= f(ui>+§1f<u;l>+ f(wl)+Ji1f*(w1u;)+j§f*(u§-ui); 1<i<n,

B = faw)+fwir)+ ) f@H+Y Fraww)+ ) ffwiawt™; 1<iss.  (3.3)
J=1 Jj=1 j=1

Thus, the supersubdivision of coconut tree graph admits AUM block labeling. An illustration of
Theorem [3.1]is shown in Figure

Bx(265)
84

Bi(129)

Bu(1149)

» 1% B5(2630)

By(3199)

Figure 1. AUM block labeling of SSD of Figure 2. AUM block labeling of SSD of
coconut tree graph coconut tree graph for n=3, s=4,
m=3

Theorem 3.2. The supersubdivision of a double coconut tree graph admits AUM block labeling.

Proof. Let G be the supersubdivision of the double coconut tree graph. let u; for 1<i<n and
v; for 1 <i <n be the pendent vertices of first star and second star. Let u; for 1<j<m and

1<i<n and vj. for 1<j<m and 1 <i <n are the vertices of the supersubdivision of first star

Journal of Informatics and Mathematical Sciences, Vol. 17, No. 2, pp. , 2025



190 Supersubdivision in the Context of AUM Block Labeling for Coconut Tree. .. : J. J. Jesintha et al.

and second star respectively. Let w; and wg be the first and last vertices of the path, and let
w; for 2 <1i <(s—1) be the other vertices of the path. Let wj. forl<j<mand1<i<(s-1)are
the vertices of the supersubdivision of the path. The generalized supersubdivision of a double
coconut tree graph is shown in Figure

Define the number of vertices and edges as follow:
V@) =2nm+2n+s+m(s—1),
IE(@)=4mn+2m(s—1).

Figure 3. AUM block labeling of SSD of double coconut tree graph

Define the vertex labeling f : V(G) — {1,2,3,..., p},

fwy)=1,

fws) =2,

fw)=2+2mn+m(s—1)+1i; 1<i<n,
f(u§)=2+j+m(i—1); l<i<n,1<j<m,
fwi)=2mn+n+m(s—-1)+i+1; 2<i<s-1,
fh)=2+mn+j+m-1); l<i<s-1,1<j=m,
f))=s+2mn+m(s—1)+n+1i; 1<i<n,
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f(vj.):2+mn+m(s—1)+j+m(i—1); l<i<n,1<j<m. (3.4)
Define the edge labeling f* : E(G) — Z™,
frwiu’) =2+ j+m( - 1); l<isn,1<j<m,
f*(uqu):(2+2mn+m(s—1)+i)(2+j+m(i—1)); l<i<sn,1<j<m,
f*(wsvj.):2(2+mn+m(s—1)+j+m(i—1)); l<i<n,1<j<m,
f*(viv;):(s+2mn+m(s—1)+n+i)(2+mn+m(s—1)+j+m(i—1)); l<i<n,l1<j<m,
f*(wiw;.):(2mn+n+m(s—1)+i+1)(2+mn+j+m(i—1)); l<i<s-1,1<j<m.
(3.5)
Define the block by adding the vertices and edges f** : B(G) — Z™,
B =rf(u)+ Zlf(u;)+f(w1)+ Zlf*(wlu;.)+ Zlf*(u;ui); 1<i<n,
Jj= Jj= J=
m . m R m 1
B =fw)+fwis1)+ Zif(w;)+ Zif*(wiw;)+ Zif*(wi+1w;+ ); l<i<s,
J= J= J=
[T By =f)+ _Zlf(vj-)+ fwe)+ _Zlf*(wsu;l)+ _Zlf*(v;lui); l<is<n. (3.6)
Jj= Jj= Jj=

Thus, the supersubdivision of double coconut tree graph admits AUM block labeling. The
illustration of Theorem [3.2]is shown in Figure
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B:(6359)

27

B1(376)

B{1279) 129
360

450
Bs(1616) 150

Figure 4. AUM block labeling of SSD of double coconut tree graph for n =3,s=3, m =3

4. Conclusion

Super subdivision of coconut tree and double coconut tree graph admits AUM block labeling is
proved. MATLAB program is developed for labeling the graph coconut tree and double coconut
tree graph, which has applications in many other fields including medical science, health science,
chemical science, physical science, computer science.
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