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Abstract

Many networks have been found the total edge irregularity strength’s. The aim of this paper is determined the total edge
irregularity strength of network constructed by some copies of cycle on three vertices corona a vertex. The results of this
paper that the total edge irregularity strength of network constructed by some copies of cycle on three vertices corona a
vertex is 2m + 1 for m > 2 where " is the number copies of cycle on three vertices.
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1. Introduction

A graph labeling is one of models to illustrate the approach
for any network. A graph G consists of a finite set V (G)
of objects called vertices together with a set E(G) of an
ordered pairs of vertices; the elements of E(G) are called
edges. The edge € containing © and ¥ is written € = T,
where * and ¥ are called endpointsof €.

Formally, a graph labeling is a map that carries graph
elements to the numbers (usually to the positive or non-
negative integer). A labeling of a graph is called a vertex
labeling, an edge labeling, or a total labeling, if the domain
of this map is the vertex set, the edge set, or the union of
vertex and edges set, respectively"’.

In 2002, BaCa et al. introduced an edge irregular
total k-labeling of any graph. A total labeling
a:VUE = {1,2,--- , k}iscalledatotal edge irregular
k-labeling of G if the weight of all edges is distinct.
The weight of edge e = xy under the total labeling ¢
is a(e) + a(z) + a(y), where T and ¥ are vertices in a
graph.

For some positive integer k, any graph have a total
edge irregular k-labeling. The interesting is the mini-
mum positive integer umber k for which G has a total
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edge irregular k—labeling and it is called the total edge
irregularity strength of G, denoted by tes(G). BaCa, et
al. have determined the total edge irregularity strength of
path, cycle, stars, wheels, and friendship graph®.

The original motivation for the definition of the total
edgeirregularity strength came fromirregular assignments
and the irregularity strength of a graphs introduced in®

An irregular assignment for any graph (3 is a ¢-labeling
of the edges

A E—{1,2,3,-- ¢}

such that the weight of all vertices of G are distinct,
where FE is the edge set of G. The weight of vertex v in G
under ?-labeling A is the sum of the label of ¥ and the label
of all edges incident to v. The smallest  for which there
is an irregular assignment on G is called the irregularity
strength of G.

Some results have been obtained for several classes of
graphs. For instances, in*** determined the exact value
of the irregularity strength of trees. For special kinds of
tree, in” have determined the irregularity strength of full

d — ary trees.
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We are interested in the total edge irregular labeling
mainly because of the following intriguing theorem
posted by® and conjecture posed by*.

Theorem A. Let G = (V| E) be a graph with maximum
degree A. Then

tes(G) > max { |_|E(%)|+2_| , ]—A;2-|} .

Conjecture B. For every graph G = (V, E), different
from K, with the maximum degree A,
then

|E|+2]

tes(G) = max T2
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Many authors have been verified the conjecture. In'>"*
we have determined the total edge irregularity strength
of the corona product of a path with certain graphs and
nC3 — snake. Besides that, in'? have determined the
total edge irregularity strength of a categorical product of
two paths and certain family of graphs. In'' determined
the total edge irregularity strength of complete graphs
and complete bipartitegraphs. The total edge irregularity
strength of the grids has determined by'% In" determined
the total edge irregularity strength of subdivision of star.
The total edge irregularity strength of the disjoint union
of helm graphs have determined by*.

As main result in this paper, we determined the total
edge irregularity strength of corona product of cycle with
a vertex.

2. Main Result

The corona product is one of many graph operations in
graph theory. Formally, the corona product of a graphG
with a graph H, denoted by G ® H, is the graph obtained
by taking one copy G and |V (H)| copies of H, and join-
ing the § — thvertex of Gwith an edge to every vertex in
i — th copy of H'. Specially, in this paper we study about
the corona product of m copies of cycle C's with a vertex,
denoted by TW3".

First, we define the vertex set V' (1W4") and edge set
E(W3") of Wi as follows:

R

V(W3") = {z,zkli = 1,2,--- ,m;j = 1,2,3} and

Theorem 1. Form > 2, tes(W3") = 2m + 1.
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Proof. By definition of the edge set of W3", the num-

ber of edges of W3" is 6m + 2. By Theorem

A, we find that tes(Wi")>2m+1

. To find that tes(W3")<2m+1,

{xu}’i,j |li=1,..,m;j = 1,2,we construct

a total edge irregular k-labeling for W3" where

k = 2m + 1. Define a total labeling f for W3" as
follows:

« L f(z)=2m+1,

o fori=1,2,---,m,
I(j, for j =1
f(@5) = 414, for j =2
m-+i, forj=3
o« fori=1,2,---,m,
o 7, forj=1
xlat =
f(]J-H) {m—l—?—i, fOI“jIQ
o fori=1,2,---,m,
flaizh) =1,
° fori:1727"'7m7
( forj=1

flagiy =TI
2m+1, forj=2,3

By the definition of the total labeling f, we find that
[:VUE—={1,2,---  k} where k =2m+1. The
find that f: VUE — {1,2,--- ,k} is the total edge
irregular labeling, we have to show that the weight of all
edges are distinct. By the definition of [, the weight of all
edges of W3" as follows:

o fori=1,2,---.m
wt(xizh) = 2 +1,

o fori=1,2,--- 'm

wt(ztol) =m +2+14,
o fort=1,2,---,m

wt(xhal) = 2m + i + 2,
o fori=1,2,---.m

wt(zxl) =3m + 2+,

e fort=1,2,---,m
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wt(zxh) = 4m + 2 + 1,

. fori=1,2,---.m
wt(zry) = 5m + 2 + .

Accordingly, we find that every two edges different in
Wiform > 2,€1 7 €2, wehave wt(e1) # wt(ez). This

showedthat,thetotallabeling f : V U £ — {1,2,--- , k}
, wherek = 2m + 1 5 4 total edge irregular labeling for

W3* Thatis tes(W3") < 2m + 1.0

3. Conclusion

In this paper we verified that the conjecture posed by Ivan
¢o and Jendrol is true for the network constructed by
some copies of cycle on three vertices corona a vertex.

4. References

1. Ahmad A, BaCa M. Total edge irregularity strength of
a categorical product of two paths, Ars Combin. 2014;
114:203-12.

2. Ahmad A, Baca M. Edge-irregular total labeling of cer-
tain family of graphs. AKCE ] Graphs Combin. 2009;
6(1):21-9.

3. Aigner M, Triesch E. Irregular assignments of trees and for-
ests. SIAM J Discrete Math. 1990; 3:439-49.

4. Amar D, Togni O. Irregularity strength of trees. Discrete
Math. 1998; 190:15-38.

Vol 9 (28) | July 2016 | www.indjst.org

5

10.

11.

12.

13.

14.

15.

16.

17.

. Baca M, Jendrol’ S, Miller M, Ryan J. On irregular total

labellings. Discrete Math. 2007; 307:1378-88.

. Bohman T, Kravitz D. On the irregularity strength of trees.

J Graph Theory. 2004; 45:241-54.

. Cammack LA, Schelp RH, Schrag GC. Irregularity strength

of full d-ary trees. Congr Numer. 1991; 81:113-9.
Chartrand G, Jacobson MS, Lehel J, Oellermann OR, Ruiz S,
Saba F. Irregular networks. Congr Numer. 1988; 64:197-210.

. Gallian JA. Dynamic survey of Graph labeling. Electron ]

Combin. 2015.

Ivanco J, Jendrol’ S. Total edge irregularity strength of trees.
Discuss Math. 2006; 26:449-56.

Jendrol S, MiSkufT], Soték R. Total edge irregularity strength
of complete graphs and complete bipartite graphs. Discrete
Math. 2010; 310:400-7.

MiSkuf J, Jendrol’ S. On total edge irregularity strength of
the grids. Tatra Mt Math Publ. 2007; 36:147-51.

Nurdin. The total edge and vertex irregularity strength of
nCg — snake. Far East Journal of Mathematical Sciences.
2013;78(2):205-10.

Nurdin, Salman AMN, Baskoro ET. The total edge-irregular
strengths of the corona product of paths with some graphs.
J. Combin, Math Combin Comput. 2008; 65:163-75.
Hinding N, Suardi N, Basir H. Total edge irregularity
strength of subdivision of star. Journal of Discrete
Mathematical ~ Sciences and Cryptography. 2015;
18(6):869-75.

Siddiqui MK, Nurdin, Baskoro ET. Total edge irregularity
strength of the disjointunion of helm graphs. ] Math Fund
Sci. 2012; 45(2):163-71.

Wallis WD. Magic graphs. Boston: Birkhéuser; 2001.

Indian Journal of Science and Technology | 3 -



