@A Cosmos Multidisciplinary Research E-Journal Online Available at www.cmij.in

Recognized International Peer Reviewed Journal Impact Factor 4.94 ISSN No. 2456-1665

TOTAL IRREGULARITY STRENGTH OF A TOTAL GRAPH

N.S.Hungund

Department of Mathematics,
Shri Havagi Swami College, Udgir,
Dist:Latur (M.S) India

ABSTRACT

An edge (A vertex) irregular total k-labeling of a graph G is such a labeling of the
vertices and edges with integers 1, 2,..., k that the weights of any two different edges
(vertices) are distinct, where the weight of an edge (a vertex) is the sum of the label of the
edge (vertex) itself and the label of its incident vertices (edges). The minimum k, for
which the graph G has an edge (a vertex) irregular total k-labeling, is called the total
edge (vertex) irregularity strength of the graph G and is denoted by tes(G) (tvs(G)). In
this paper, we determine the upper bound of the total edge (vertex) irregularity strength
of the total graph of the star graph K, »,, n = 2.

INTRODUCTION

Many practical problems in real life situations have motivated the study of
labeling of a graph. Graph Labeling is a mathematical discipline of Graph Theory,
closely related to the field of Computer Science. It concerns the assignment of values,
usually represented by positive integers, to the edges and vertices of a graph. Graph
labeling methods were motivated by application to Technology and Sports tournament
Scheduling. By a labeling, we mean any mapping that carries a set of graph elements to
set of numbers (usually positive integers) called labels. Labeled graphs are useful in
many coding theory problems, ambiguity determination in x-ray crystallographic
analysis, designing a communication network addressing system, Radio astrology
problems etc.

We consider only finite, simple and undirected graphs, without loops and
multiple edges. Let G = (V, E) be a graph with the vertex set V and the edge set E. The
total graph T(G) of a graph G is the graph with vertex set VUE and two vertices of T(G)
are adjacent whenever they are neighbors in G. The star graph S, is a complete bipartite
graph Ki, n.

An edge irregular total k-labeling of a graph G is such a labeling of the vertices
and edges with integers 1, 2,..., k that the weights of any two different edges are distinct,
where the weight of an edge is the sum of the label of the edge itself and the labels of the
two end vertices. The minimum k for which the graph G has an edge irregular total k-
labeling, is called the total edge irregularity strength of the graph G and in denoted by
tes(G). Similarly, a vertex irregular k-labeling of a graph G is such a labeling of the
vertices and edges with integers 1, 2,..., k that the weights of any two different vertices
are distinct, where the weight of a vertex is the sum of the label of the vertex itself and
the labels of its incident edges. The minimum k, for which the graph G has a vertex
irregular total k-labeling, is called the total vertex irregularity strength of G and is
denoted by tvs(G).

The notions of the total edge irregularity strength and the total vertex irregularity
strength were first introduced by Baca. et al
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[1] in a recent paper. They are invariants analogous to irregularity strength of a graph G
[3, 4, 8, 10, 11, 13, 14]. In [1], Baca et al. put forward the lower bounds of tes(G) and
tvs(G) in terms of the maximum degree A, minimum degree o, order | E(G) | and size
| V(G) | of a graph G, which may be stated as in Theorem 1.1 and 1.2

Theorem 1.1: tes(G) > max {l' A+ l—l PE(GH + Z—l}
I 3

Theorem 1.2: tvs(G) > | V()] +
A+1

Based on these theorems, Baca et al [1] determined the exact values of the total edge
irregularity strength of path Py, star S,, wheel W, and friendship graph  F, and obtained the
exact values of the total vertex irregularity strength of star S,, complete graph K., cycle C,
and Prism Dn. Ivanco and Jendrol [7] determined the total edge irregularity strength of
any tree. Jendrol' et al [9] proved the exact values of the total edge irregularity strength of
complete graphs and complete bipartite graphs. J. Miskuf and S. Jendrol [12] determined
the exact values of the total edge irregularity strength of mxn grids. Brandt et al [2] proved a
conjecture about edge irregular total labeling. Tong Chunling et al [15] obtained the exact
values of the total edge irregularity strength of some families of graphs including the
generalized Petersen graph, Ladder, Mobius band etc. N. S. Hungund et al [5] determined
total irregularity strength of Triangular Snake and Double Triangular Snake. N, S. Hungund
[6] obtained total edge irregularity strength of generalized web graph Wo(t, n). In this paper,
we obtain the upper bound of the total edge (vertex) irregularity strength of the total graph of
the star graph K, ,, forn > 2.

MAIN RESULTS

In this section, we determine the upper bound of the total edge (vertex) irregularity
strength of the total graph of the star graph K 1(n > 2).

Theorem 2.1: forn> 2,

[
i forn =24
=2 —1, Sfor m =3
ﬁ +1, for n =5
tes(T(Ky)) = | Jmml) +1. forniseven. n=*2.4
|

|L ( 1) for nmis odd . n#3.5

Proof: Let G=T (Ki,n).n 22, be definedon V = {u, u;, vi: l<i<n} and

2 \

(replacing 0 by n) and K ,is the star graph. Here G has 2n+1 vertices and K(‘%t@

edges.

A function f is defined on VI_E as follows
forl=si<n, f(u=1

fw)=|
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{2\,\,{3, ifnis even

flv)=42n-1,
2n+1,

s
and  fluw)=

2

fuy) =i

[24+7+1,

fluv)= ) «

11 L’iz—l‘kf

ifit =3
ifnisodd,n+ 3
if n is even

i ifn=3
| = +Lif nis odd . n =3

ifnis even
ifnis odd

lfn(k—l)+§:+ L. ifnis even

and  flvivig) = % f +2,

|n(k-1)+1

wherek=1,2,..., [ n—1]
2.

Since wt (uv;) = f(u) + fluw) + flw)
fﬁ+1+;
= , o1+ 4,
12 2 |3y
L 2
wt (uvy) = f(u)+(uv;) + f(vy)
( n+1

f.,_,___A-—
++
1\35""‘
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wt () = () + o) + %)

|/§WG —1+1, if n is even
: )
:ﬁzn—1+zl,\+gg ifn =3
LZZA:lMJrl+l'3|1 +IL ifnisodd . .n=3
2

wi (vivizg) = f(vp) + f(vivisg) + £(visr)

!'n(k +3)+i+l., if nis even
—{4n + i, if n=3
ln(k+3)+;:+2,;f nis odd, n =3

where 1 + k subscripts modulo n,

the weights of the edges of T(K; ;) under the labeling f are distinctand f is a mapping

fromVUE into {1,2....2n}, ifn=2and4

{12,..20-1}, ifn=3

§1.2...20t1%, ifn=>5

2 E(%IH}, ifnis even, n 2,4
2

and {1,2,.., 221} ifnisodd, n#3,5.
2

Fig 1: The total graph of K13
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Therefore total labeling of f has the required properties of all edge irregular total labeling.
Hence, we have

(
]i"‘z"ﬂ’ Jor n= 24
2n —1, Jor n =3
%Zn +1, Jor 1 =5
tes (TR 1.)E | ncn— 1
J - +1. forniseven,n= 2,4
I

n(n—1) for nis odd .n = 3.5

Theorem 2.2: tvs (T(Kin)) <n,n =2

Proof: Let G=T (Ki ), for n > 2 be defined as in Theorem 2.1.
Now consider a function f defined on V_UE as follows:

forl<i<n, fu)=1

flu)=n-1, n=z22

f(v)=2
and fluu)=1
fluvy) =1
fluv) =1
f(vivin) = 2.

wherek=1, 2..... [n-1Tand iis taken modulo n.
| 2 |

Since wt (1.1) = f(u)+ é f(l&l—}})) + Rz:.f%))
il i)

=1+n+n

F2n+1

wt () = fwy) + f(uw) + f(uyy)

=n-+j

=l
i

k=1

=3+i+

=3+i+2(n-1)

=onti+l
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Fig 2: tvs (T(K13)) = 3

the weight of the vertices of T(Ki, n) under the labeling f are distinct and f is a mapping from
VUE into {1, 2,..., n}. Clearly the total labeling f has required properties of a vertex irregular
total labeling.

Therefore tvs (T(Ki,n) <n, n2>2.

Conjecture: Is total Irregularity strength of T(K1,n) =n ?
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