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Abstract. A graph G is an ordered pair of sets G = (V,E), where V is a set
of vertices and F is a set of edges. The concept of labeling graphs has recently
gained a lot of papularity in the area of graph theory. Antimagic labeling is the
interest topic to studied. The study of antimagic labeling motivated by Hartsfield
and Ringel. Arumugam et.al developed the concept of antimagic labeling that is
local antimagic coloring. Thus, we study the concept of local antimagic namely edge
local antimagic total labeling. By an edge local antimagic total labeling, a bijection
f:V(G)UE(G) — {1,2,3,...,|[V(G)| + |E(G)|} satisfying that for any two adjacent
edges e1 and ez, wi(e1) # we(ez), where for e = ab € G, wi(e) = f(a) + f(b) + f(ab).
Thus, any edge local antimagic total labeling induces a proper edge coloring of G if each
edge e is assigned the color we(e). It is considered to be a super edge local antimagic
total coloring, if the smallest labels appear in the vertices. The chromatic number of
super edge local antimagic total, denoted by Vieat (G), is the minimum number of colors
taken over all colorings induced by super edge local antimagic total labelings of G. In
this paper we study edge local antimagic total labeling and determined the chromatic
number of graphs as follow grid graph, prism graph and mobious ladder graph.

1. Introduction

A graph G is an ordered pair of sets G = (V, E). The elements of the set V' usually
called vertices and the elementsof the set F are usually called edges. The cardinaly of
vertex and edge we denote by |V(G)| and |E(G)|. In this study, we will be interested
only in finite graphs. We can see the detail definition and notation of graph in [I] 2].
The concept of labeling graphs has recently gained a lot of papularity in the area of
graph theory. Informally, by a graph labeling we will mean an assignment of integers to
elements of a graph, such as vertices, edges, or both. We call these labelings a vertex
labeling, edge labeling, or total labeling. In this study, we use the total labeling of
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graphs. The labeling is called edge antimagic if all the edge weights of graph G have the
distinct value. Hartsfield and Ringel [3] introduced the concept of an antimagic labeling.
Dafik et. al has studied antimagic labeling. Some results can be found in [4], 5].

In 2017, Arumugam et.al [6] developed the concept of antimagic labeling that is
local antimagic coloring. They gave a lower bound and an exact value of local antimagic
coloring. Thus, we study the concept of local antimagic namely edge local antimagic total
labeling. The different type of local antimagic coloring is developed by Agustin et. al. [7],
namely local antimagic edge coloring. Agustin textitet.al [8] has study the concept edge
local antimagic total labeling of graph using EAVL technique. By an edge local antimagic
total labeling, a bijection f : V(G) U E(G) — {1,2,3,...,|[V(G)| + |E(G)|} satisfying
that for any two adjacent edges ey and eq, wy(e1) # wi(e2), where for e = ab € G,
wi(e) = f(a) 4+ f(b) + f(ab). Thus, any edge local antimagic total labeling induces a
proper edge coloring of G if each edge e is assigned the color w(e). It is considered
to be a super edge local antimagic total coloring, if the smallest labels appear in the
vertices. The chromatic number of super edge local antimagic total, denoted by vjeqt (G),
is the minimum number of colors taken over all colorings induced by super edge local
antimagic total labelings of G.

The other results about local antimagic of graphs can be seen in [8, O, 10, 1T}, 12].
In this paper we study the concept of super edge local antimagic total labeling and
determined the chromatic number of graphs as follow grid graph G, 2, prism graph Pry,
and mobious ladder graph M,,.

2. Previous Result
To show our results, we take some definition from the previous results in the following.

Definition 2.1. [0] Let G = (V, E) be a connected graph with |V| =n and |E| = m.
A bigection f : E — {1,2,...,m} is called a local antimagic labeling if for any two
adjacent vertices u and v, w(u) # w(v), where w(u) = 3 cp ) fe), and E(u) is the
set of edges incident to u.

Definition 2.2. [§] Let G(V, E) be a graph of vertex set V and edge set E. A bijection
[:V(G)UE(G) — {1,2,3,...,p+ q} where p=|V(G)| and q = |E(G)| such that for
every two adjacent edges ey and ey for e = ab € G and w(e) = f(a) + f(b) + f(abd),
we(er) # we(e2). It is considered to be a super edge local antimagic total labeling, if the
smallest labels appear in the vertices.

Lemma 2.1. [§ If A(G) is mazimum degrees of G, then we have Yieqt(G) > A(G).

Theorem 2.1. [15] Vizing Theorem implies that A(G) < x(G) < A(G) + 1, where
A(G) is the mazimum degree of a vertex in G and x(G) is the edge chromatic number.

3. Main Result

In this paper we have study the concept of super edge local antimagic total labeling and
determined the chromatic number of grid graph G, 2, prism graph Pr, and mobious
ladder graph M,,. We present our result as follows.

Theorem 3.1. Let G, 2 be grid graph, for any natural number n > 3 and n is odd.
The edge local antimagic total labeling chromatic number of Gy 2 is 4 < Xiate(Gn2) <5
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Proof. Let G2 be grid graph with V(Gy2) = {a;,bi,¢i;1 < i < n} and E(Gp2) =
{a;bi,bici;1 <i <n}U{ajat+1,bbit1,ciciy1;1 < i <n—1}. The cardinality of vertices
and edges are |V(Gy2)| = 3n and |E(Gp2)| = 5n — 3.

To proof 4 < Xiae(Gn2) < 5, firstly we show xjae(Gr2) > 4. To show the
Xiate(Gn,2) > 4, based on Lemma 2.1[§] to proof the lowerbound of edge local antimagic
total labeling we identify the maximum degree of graph G, 2. The maximum degree of
graph Gy, 2 is A(Gy2) = 4. From the Lemma, we have Xjqe(Gn2) > A(Gr2) = 4. It
concludes that Xjqe(Gn,2) > 4. Furthermore, we will show xjate(Gr2) < 5.

Assume that a bijection f : V(Gp2) U E(Gp2) — {1,2,3,...,8n — 3}, the function
of labeling vertex and edge of are as follows.

The label of vertices:

itl fori=1,3,5 n
) — 2 0 N
f(bl) { #’ for 7 = 2’4’6, ey U — 1

fa = { Y Pri=L3s..n
YT U n+ L, fori=24,6,..,n—1

Sn+i for:=1.3.5 n
N — 2 B
f(cl) {Qn_’_l fori:2,4,67...,n_1

f(aib;
f(bici) =bn—ifori=1,2,3,..,n

Farai) = {6 1,3,5,...
it1) = 6n — i, for i = 2,4,6,...,n — 1
y=Tn—i—1fori=1,2,3,...,n

From the function of vertex and edge labeling above, the total edge weights are as

follows:
Hence, the function of total edge weights above, we can see that Xiute(Gn2) < 5.
Since Xiate(Gn,2) > 4 and Xiate(Gn,2) < 5, thus 4 < xiate(Gn,2) < 5. O

The Example of super edge local antimagic total labeling of graph G52 can be seen
on Figure 1 .

Theorem 3.2. Let Pr, be prism graph, for any natural number n > 3 and n is odd.
The edge local antimagic total labeling chromatic number of Pry, is 3 < Xiate(Pryn) <5
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Figure 1. The example of super edge local antimagic total labeling of graph Gj o

Proof. Let Pr, be prism graph with V(Pr,) = {a;,b;;1 < i < n} and E(Pry,) =
{a;bi;1 < i < n}U{a;ait1,bibiv1;1 < i < n— 1} U{ajan,bib,}. The cardinality of
vertices and edges are |V (Pry,)| = 2n and |E(Pry)| = 3n.

To proof 3 < xiate(Pryn) < 5, firstly we show xjae(Prn) > 3. To show the
Xiate(Prn) > 3, based on Lemma 2.1[§] to proof the lowerbound of edge local antimagic
total labeling we identify the maximum degree of graph Pr,. The maximum degree of
graph Pr, is A(Pr,) = 3. From the Lemma, we have xjqtc(Pryn) > A(Pry,) = 3. It
concludes that xiqte(Pry) > 3. Furthermore, we will show xqate(Pry) < 5.

Assume that a bijection f : V(Pr,) U E(Pr,) — {1,2,3,...,5n}, the function of
labeling vertex and edge of are as follows.

The label of vertices:

ntio fori=1,3,5,..,n
flai) = { ;2

. fori=2,4,6,...n—1

o n—i—%, foriz 17375,_..,771
f(bz)—{ w3l for i =2,4,6,..,m — 1

The label of edges:

3n, for e = ajas

on—1i+2, fore=aa;41,1=3,5"7,..,n—2
file) =< bn—i, for e = a;a;41, 7 =2,4,6,....,.n — 3

dn+1, for e = ap_1ay

4dn + 2, for e = aqa,
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5n, for e = b1 b,
fale) = 3n—i—1, fore=nbbii1,i=1305,..n—2
3n—i+1, fore=bibjt1,7=2,4,6,...n—1

fg(aibi) =4dn—i+1fori=1,2,3,....n

From the function of vertex and edge labeling above, the total edge weights are as

follows:
1in+3 _ i
=gt fore=ab;1=1,2,3,...,n
7";3, for e = ajas
wile) %, for e = a;ai41;1 = 2,4,6,...,n — 1 and e = b;b;1-1;1 =1,3,5,...,n — 2
t(€) = 11745 . g
"TJF, for e = a;a;+1;i=1,3,5,....n — 2, e = bjbj11;1 = 2,4,6,...,n — 1 and
e=aiany
15n+3 —
(L ~— 2 for e = blbn

Hence, the function of total edge weights above, we can see that xjae(Pry) < 5. Since
Xlate(Prn) > 3 and Xlate(Prn) <5, thus 3 < Xlate(P""n) <5. O

The Example of super edge local antimagic total labeling of graph Prs can be seen
on Figure 2.

Figure 2. The example of super edge local antimagic total labeling of graph Prj
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Theorem 3.3. Let M, be mobious ladder graph, for any natural number n > 3
and n is odd. The edge local antimagic total labeling chromatic number of M, is
3 S Xlate(Mn) S )

Proof. Let Pr, be prism graph with V(M,) = {a;,b;;1 < i < n} and E(M,) =
{a;bi;1 < i < n} U{aait1,bibiy1;1 < i < n —1} U{aiby,anbi}. The cardinality of
vertices and edges are |V (M,,)| = 2n and |E(M,)| = 3n.

To proof 3 < xate(M,) < 5, firstly we show xjaee(M,) > 3. To show the
Xiate(My) > 3, based on Lemma 2.1[]] to proof the lowerbound of edge local antimagic
total labeling we identify the maximum degree of graph M,,. The maximum degree of
graph M,, is A(M,) = 3. From the Lemma, we have xjqte(M,) > A(M,) = 3. It
concludes that xjute(M;) > 3. Furthermore, we will show xjqee (M) < 5.

Assume that a bijection f : V(M,) U E(M,) — {1,2,3,...,5n}, the function of
labeling vertex and edge of are as follows.

The label of vertices:

il fori=1,3,5..,n
f(ai):{n%-21+i fori =2,4.6,...n—1
3n2+i7 fori=1,3,5,...,n

n+%, fori=24,6,.,n-1
The label of edges:

3n—i—1, forv=1,3,5,..
f(bibi+1)_{ 3n—i+1, fori=2,4,6,....,n—1

flasaz) = 2ni=% fori=135,.,n-2
T Bn—d,  fori=2,4,6,..
f(abj) =4n —ifori=1,2,3,...,n
f(albn):5n—1

f(anbl) =on
From the function of vertex and edge labeling above, the total edge weights are as
follows:
112—1’ for e = a;a;41,bibiy1;1=1,3,5,...,n — 2
113437 for e = a;ai41,b;ibiy1;1 = 2,4,6,...,n —1
wie) =4 WL for e = a;bi = 1,2,3,...,n
n, for e = aiby,

™+ 1, fore=apb

Hence, the function of total edge weights above, we can see that yjue(My) < 5. Since
Xlate(Mn) > 3 and Xlate(Mn) <5, thus 3 < Xlate(Mn) <. O

The Example of super edge local antimagic total labeling of graph M5 can be seen
on Figure 3.
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Figure 3. The example of super edge local antimagic total labeling of graph Mj5

4. Conclusion

In this paper we have study and determine three theorems about the concept of super
edge local antimagic total labeling. The theorems has determined the chromatic number
of grid graph G, 2, prism graph Pr, and mobious ladder graph M, as a follows:
4 S Xlate(Gn,Q) S 57 3 S Xlate(PTn) S 5 and 3 S Xlate(Mn) S D.

Open Problem 4.1. find the best chromatic number of edge local antimagic total
labeling of another graphs.
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