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Abstract .
given a graph G = (V, E) with vertex set V and edge set E we define a labeling as a function, where

weight of edge xy is written as W(X, y) . Total labeling is the sum of xy label and labeled of the vertices

that incident to x, thus W(X,y) = MX) + A(Y)A(Xy). A labeling is called as edge irregular total k-
labeling of the graph G if for every two different edges e and f of G then w(e) # w(f). The smallest k in
which graph G can be labeled as edge irregular total k-labeling is called as edge total irregularity strength

and is noted as tes (G). In this research we are interested in finding tes (G) of the union of complete
bipartite graphs K,q and K,
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1.  Introduction

Graph is one of mathematical branches that can be used to represent many problem in daily life. After
proposing by Euler in 1736, graph emerges as one of important tools that used with others knowledge such
as in chemistry, biology, and mostly in mathematics, especially operations research. Some example of
graphs applications include: to design of telecommunication networks, to design of energy networks, to
represent the molecules structures, to represent the DNA structures, and so on.

-ne of the topics in graphs is labeling. The labeling of graph was investigated in the first time by Sadlacek
‘n 1963. Some of the labeling techniques that had been investigated such as : Gracefull labeling (Ringel
ind Liado, 1996), Harmony labeling ( Graham and Sloane,1980), Magic labeling (Kotzig and Rosa,1970;
Stewart,1996), and anti magic labeling (Baca et al,2000).

n 2001, Baca et al (in Asmiati, 2002), introduced a new type of labeling, named as edge irregular total
abeling which consists of edge labeling and vertex labeling,

‘or a graph G = (V, E) with vertex set V and edge set E we define a labeling as a function. The weight
f edge xy is written as W (x, y). Total labeling is the sum of xy label and labeled of the vertices that
ncident to xy. Thus W(X,y) = A(X) + My)AMXY). '
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M labeling is called as edge irregular total k-labeling of the graph G if for every two different edges e and {
of G then w(e) # w(f). The smallest k in which Graph G can be labeled as edge irregular total k-labeling is
called as edge total irregularity strength and is noted as tes (G),

One interesting fact about the labeling is that every graph G can be labeled by edge irregular total k-ﬁ'
labeling, But, to find the tes (G) is not that easy as finding the labeling, Therefore in this research we try to
find the tes (G) of some special graphs which are: the union of complete bipartite graphs Kiq and Kag

2. Some previous results in literature.

Theorem (Baca et al, in Asmiati (2002)):
[E(G)+2|
If G =(V,E) is a graph, then —7— <tes(G) £ ’E(G)l

Proof':
Since w(e) = Ma) +M(b) + \(e) where a =x, b = Y, € =xy, and w(e) > 3,
then w(e) > | E(G)| +2
G)+2
3

Notice that tes (G) > maks {A(a), A(b), A(e)} > Wge) » K

[E(G)+2]
Therefore 3 < tes(G)

To find the upper bound, choose Mx) = 1, Vx e V(G) and give every edge label start from | until IE(G)l-;;;
This labeling procedure makes every edge has a different weight and therefore tes(G) < ]E(G), Theorem;

I of Baca et al gives the upper bound and lower bound of tes(G) for every graph, and also give procedure;i
on labeling construction. i

i

Theorem ((Baca et al, in Asmiati (2002)):
+1
If G is a complete bipartite graph K, ¢, then tes Kig) = [—q-?—-’

Proof: z

Complete bipartite graph Ky q has one centre vertex which is vertex with degree q where 'V(kl ,q)’ =q

+1and [Ek,,q)|=q. ;
=yl ! 32 q eyl 12 t.q

Suppose that V (k,q) = {xl sYisYison Y, } and E(k,q) ={ X VisXiVisons X Vi }

Give label vertices and edges with the following procedure:

~ J+1 ; J+1|
A)=1, A0y =|LZ2|, Ay =] L2 L i=123,..9.
2 2
Then get w(x,'y,/)= 2+jand itcan be easily seen that the weight of the edges starts from 3 to q+2.

g+1
Therefore tes (K ) = —2—

e
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Theorem ( Asmiati, 2002) ;

| 2g+2
If G is a complete bipartite graph Kaq, then tes Kzq) = [ g ]

3

3. Tes (G) for complete bipartite graph, and union of complete bipartite graphs

Result 1;

If G is the union of complete bipartite graph m(K; ), m € Z*, then
t%«3=[m2+2]

iVm>2,me 7z

. The union of complete bipartite graph m(K, o) is a disconnected graph which consists of m components,
© where every component is a complete bipartite graph Kigq The m(K, o) graph has the sets of points :

V=X,quu...uXmquuqu...qu
.1 P2

Xi=x; ,Y; ={Vi, Y "“:yiq}

and the set of edges E=E UEu..u E.,
b 12 1 .

E={Xy0%, Y x| ¥0} L i=12,.m.

Give label vertices and edges of the union of complete bipartite graph m(K,,)) using the following
procedure:

N

Fig 1. Labeling construction for m(K;,)

Z@D=[mq+zlm$1,iéhz@mm
A(y{):[ﬂqu*Z_] +B] ] B] »J=123,,q, m > 1; i=123,..,m
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mq+2 j+1 +11, .
[%_ +{J—2-]_I>i2_‘ld =1,2,.,q;m> 1;1=1,2,3,...,m,morq are multiplication of 3

mq+2| [j+1 . . '
___q3 J+(lzﬁ]-lr-g—]d=l,2,...,q,m>1,1=1,2,3,...,m, mor q are not multiplication of 3,

Thus, we get w(x,] y)=q (m-1) + 2 +j, and it can be easily seen that the weight of the edges sta;
from 3 to mq + 2. That is clear that A

is the irregular total labeling of m(K; ;) with tes m(K, ;)
mq +2
13

ﬁ(xlly/j )= [

Below we give an example of labeling for the union of complete bipartite graph 2 Ky, 7):

Fig 2. Example for Labeling construction for 2(K;,)

Result 2 :
If G is the union of complete bipartite graph m (Kaq), m € Z*, then

tes (G) = [gn%ﬂ-l, Vm=>2,meZ"

Proof:

The union of complete bipartite
components, where every component i
points

graph m (Kp,) is a disconnected graph which consists of m
s a complete bipartite graph Kyq The m(K,) graph has the sets of

V=Xl'uX2u...uXmuY,uY2u...qu
P2 1.2
Xi={x1ax/}»Yi={y,'3y/ ,"',yfq}
and the set of edges E = EiUE,U...UE,,
PO B T g 2.1 .2 2 2.4 . _
Eﬂ%%@yww%%JJ%%%yw%%}JJZ”m

Lt B
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Give label every edge of K, as done by Asmiati (2002). Next, the vertices and the edges of the union of
complete bipartite graph m(Ky,) can be labeled by the following procedure :

X «
]
Fig 3. Labeling construction for m(K,)

A ={2m§+2-|—1,m >1, i=23,.m
| [2mq +2

M) = ———‘_1)———]

[_m_nq_—tz] +j-q; 1€ j<q, m>1;i=23,., mm or qare multiplica tion of 3
aoh=q ) 2 |
{_L“%_J +j-g,1<j<q m>1;i=2.3,., mmor qare not multiplica tion of 3.
: 2mg+2 . e
/I(x,!y,’) = [—’—Z—-J ~g+lim>1i=23,.m

Axiyly = [@%EJ m>1i=23,.m

Thuswegetw(xl!yf) =2q(m-1)+2+4] and w(xfy{) =q@2m-1)+2+]
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It can be easily seen that the weight of the edges starts from 3to 2mq + 2, thus that is clear that A is the
2mg +2
3 .

irregular total labeling of m(K,q) with tes m(K,0) is (

Conclusion

mq -+ 2
The irregular total edge labeling for union bipartite graphs m(K,g) is (*q:;——], and for m(K;g) is.

(2mq+2
3

],szz,wheremeZ"L.

Acknowledgment »
This research is funded by Research Center, International Islamic University Malaysia, and the authors

Wwish to thank for the fund,

References

Asmiati, 2002. Irregular Total Edge Labeling, Master’s thesis, Department
of Mathematics, Bandung Institute of Technology, Indonesia,

Baca M., F. Bertault, J. Macdougall, M., Miller, R. Simanjuntak and Slamin,

2000. Vertex anti-magic total labeling of (a,d)-anti magic and (a,d)-face graph, JCMCC vol 35,
pp.217-224,

Graham R.L., and N.J.SA. Sloane,1980. On additive bases and
Hamiltonian graphs, SIAM J. Alg. Discrete Math 1, pp. 382 - 404,

Kotzig A., and A. Rosa, 1970. Magic valuations of finite graphs, Canadijan
Math Bull 13, pp. 451461,

Ringel G., and A.S. Llado, 1996, Another tree conjecture , Bull ICA 18, pp.
83-85

Stewart B.M., 1996. Magic graphs, Canadian J. Math 18, pp. 1031-1059.




