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Preface: International Conference on Science and
Applied Science (ICSAS) 2018

International Conference on Science and Applied Science (ICSAS) 2018 was held at the Solo
Paragon Hotel, Surakarta, Indonesia on 12 May 2018. The ICSAS 2018 conference is aimed
to bring together scholars, leading researchers and experts from diverse backgrounds and
applications areas in Science. Special emphasis is placed on promoting interaction between
the science theoretical, experimental, and education sciences, engineering so that a high level
exchange in new and emerging areas within Mathematics, Chemistry, Physics and Biology,
all areas of sciences and applied mathematics and sciences is achieved.

In ICSAS 2018, there are eight parallel sessions and four keynote speakers. It is an honour to
present this volume of AIP Conference Proceedings and we deeply thank the authors for their
enthusiastic and high-grade contribution. From the review results, there are 166 papers which
will be published in AIP Conference Proceedings We would like to express our sincere
gratitude to all in the Programming Committee who have reviewed the papers and developed
a very interesting Conference Program, as well as thanking the invited and plenary speakers.
Finally, we would like to thank the conference chairman, the members of the steering
committee, the organizing committee, the organizing secretariat and the financial support
from the Sebelas Maret University that allowed ICSAS 2018 to be a success.

The Editors

Prof. Dra. Suparmi, M.A., Ph.D
Dewanta Arya Nugraha, S.Pd., M.Pd., M.Si.
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Abstract. Let G be a connected graph, let V(G) be the vertex set of graph G, and let E(G) be the edge set of graph G. Thus, the
bijective function f : V(G)U E(G) — {1,2,3, ..., |[V(G)| + |E(G)|} is called a local antimagic total edge labeling if for two adjacent
edges e, and ey, w,(e;) # wi(ez), where for e = uv € G, w,(e) = f(u) + f(v) + f(uv). Thus, the local antimagic total edge labeling
by induces a proper edge coloring of a graph G if each edge e is assigned the color w;(e). The local antimagic total edge coloring,
denoted by i.,(G) is the minimum number of colors taken over all colorings induced by local antimagic total edge labelings of a
graph G. In this research, we determine the local super antimagic total edge coloring of some wheel related graph including fan,
wheel, gear and friendship graph.

INTRODUCTION

For the definition about basic graphs, we can see in [1, 2]. A graph vertex labeling is a bijective function that
mapping natural number to all vertices of a graph. A graph vertex labeling consider with all the sum of vertex label on
each edge have different value is called antimagic vertex labeling. The antimagic labeling of graph concept introduces
by Hartsfield and Ringel [3].

In recent year, there are a few results that connected with antimagic labeling such as Super antimagicness total
edge labelings of mK,, and Super edge-antimagicness for families graph of disconnected graphs by Dafik, et al.
[5, 6]. Beside that, On r-dynamic coloring of graphs resulting some operations is related with coloring of a graph who
has researched by ika, et al. [7]. The local antimagic labeling with y;,.(G) = 2is called bimagic labeling. For the this
concept introduces by Marr et al. [8].

The local antimagic edge labeling by induces a proper edge coloring of G where the edge e is assigned the color
w(e). Thus, we have the following concept.

Definition 0.1 [9] Let G = (V(G), E(G) be a connected graph, on the vertex set V(G) and the edge set E(G).
Define a bijection [ : V(G) —{1,2,3, ..., |V(G)|} is called a local antimagic edge labeling if for two adjacent edges
ey and ez, w(ey) # w(ey), where for e = uv € G, w(e) = f(u) + f(v).

Hence, the local antimagic edge labeling induces a proper edge coloring of a graph G if each edge e is assigned
the color w(e). The local antimagic edge chromatic number y;,.(G) is the minimum number of colors taken over all
colorings induced by local antimagic edge labelings of G. Furthermore, we will introduce the concept of the local
antimagic total edge coloring of graphs. Define a bijection f : V(G) U E(G) — {1,2,3, ..., |V(G)| + |E(G)|} is called
a local antimagic total edge labeling if for two adjacent edges e; and e;, w,(e;) # w,(ez), where for e = uv € E(G),
wi(e) = f(u)+ f(v) + f(uv). Hence, the local antimagic total edge labeling induces a proper edge coloring of G if each
edge e is assigned the color wy(e). The local antimagic total edge coloring y;.,(G) is the minimum number of colors
taken over all colorings induced by local antimagic total edge labelings of G.
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The first person who introduced local antimagic coloring is Arumugam et al. [4]. They have interval value of local
antimagic vertex coloring of graph resulting of joint product graph and exact value of local antimagic vertex coloring
of some special graphs such as path, cycle, complete graphs, friendship, wheel, bipartite and complete bipartite graph.
Furthemore, it is develops into local antimagic edge coloring who introduced by Agustin, et al. [9]. Their analysis
is about the bounds of its local antimagic edge coloring, y.,.(G) > A(G). Recently, there some result about local
antimagic coloring of graphs such as [9, 10, 11, 12, 13].

Observation 0.1 [4] For a graph G, x1.(G) > x(G), where x(G) is called a coloring of vertex coloring of a graph
G.

Theorem 0.1 [9] For any graph G with A(G) is a maximum degrees of G, we have y;.,(G) > A(G).

MAIN RESULTS

In this section, we investigated the local antimagic total edge coloring of some wheel related graphs including fan,
wheel, gear and helm graph. We will present several basic results in the following theorems.

Lemma 0.1 Let G be a wheel related graphs with the maximum degree is A, the local antimagic total edge
coloring of G is Viea(G) = A + 1.

Proof: Wheel related graphs is defined a graph with characterized of wheel. Wheel has vertices in outer cycle which
adjacent with one central vertex which has the maximum degree A. Wheel has some properties namely rims and
spokes. Rims are the edges in outer cycle of wheel and spokes are the edges incident with central vertex. If we assign
all edges in spokes, then the edges in spokes have A distinct colors. We need at least two colors to assign edges in the
rims. If we choose two colors in spokes to assign the rims, then there will be at least two incident edges which have
same colors. Hence, we must take at least one different color from spokes to assign edges in outer cycle. Thus at least
we have A + 1 distinct colors to assign wheel related graphs.

Theorem 0.2 Let F,, be a fan graph with n > 3, the local antimagic total edge coloring of F, is Vieq(Fy) = n + 1.

Proof. The graph F, is a related wheel graph with vertex set V(F,) = {x,x; : 1 < i < n} and edge set E(F,) =
{xx; 1 <i <nfU{xxy ¢ 1 <i < n—1}. The cardinality of vertices |V(F,)| n + 1, the cardinality of
edges |E(F,)| = 2n — 1, and A(F,) = n. Based on Lemma 0.1 that y;,(F,) > n + 1. Furthermore, we prove that
the upper bound of the local antimagic total edge coloring of F, is yj..(F,) < n + 1. Define a bijection function
f:V(F)VUEF, — {1,2,3,...,|V(F,)| + |[E(F,)|} as follows

When n odd,

n+1, ifv=x
f(v) = SN ifv=1x;,1<i<n,iisodd

2
n+é+1’ ifv=1x;,2<i<n-1,iiseven

2n+2+5, " ife=xx,whenioddandi=3,4,....,n-2
2n+2+5253 0 jfe=xx,2<i<n-1l,iiseven

L 2n+3 -1, ife=xxj,1, 1 <i<n-2,iis odd
2n+1—1i, ife=xx,1,2<i<n-1,iiseven
n y if e = xx;
2n+ 1 £
n+3, if e = xx,

We can see that f is a local antimagic labeling of F,, and the weights of edge labeling are as follows:

i) ife=xx,,e=xx1,1 <i<n-2,iis odd
ife=xx1,2<i<n-1,iiseven
w(e) =< 3n+ 3, if e = xx;
3n+i+3, ife=xx,2<i<n-1,iisodd
dn+i+2, ife=xx;,2<i<n-1,iiseven

020088-2
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FIGURE 1. The local antimagic total edge coloring of F¢

For n even,
+1, ifv=x
fo) =4 &, ifv=1,1<i<n-1,iisodd

n+§+2, ifv=1x;,2<i<n,iiseven

2n+2+%, ife=xx;,3<i<n-—1,iisodd

2n+2+%, ife=xx;,2<i<n-2,iiseven
o 2n+3 —1i, ife=xx1,2<i<n-2,iiseven

2n+ 1 -1, ife=xx1, 1 <i<n-1,iisodd

2n+2, ifie, =X

n+3, if O

We can see that f is a local antimagic labeling of F,, and the weights of edge labeling are as follows

w, ife=xx,1,1<i<n-1,iisodd

@, if e = xx,, e = x;xj;;,whenievenand i =2,3,...,n—2
w(e) = 5";8, if e = xx;

%n+i+3, ife=xx;,2<i<n-—1,iisodd

sh+i+3, ife=xx;,2<i<n-1,iiseven

Hence, it is easy to see that f induces a proper edge coloring of F, and it gives v, (F,) < n + 1. We obtain
that the lower bound and upper bound of the local antimagic total edge coloring of F, is n + 1. It concludes that

Yiea(Fn) =n + 1.
We can see the illustration the local antimagic total edge coloring of F in figure 1.

Theorem 0.3 Let W, be a wheel graph with n > 3, the local antimagic total edge coloring of W, is Viea:(Wy) =
n+1.

Proof. The graph W, is a connected graph. The vertex set of graph W, is V(W,)) = {x,x;;for i = 1,...,n} and edge
set E(W,) = {xx; : for i = 1,...,n} U {x1x,, xix;; : for i = 1,...,n — 1}. The cardinality of vertices |[V(W,)| =n + 1,
the cardinality of edges |E(W,)| = 2n, and A(W,,) = n. Based on Lemma 0.1 that y;,,,(W,) > n + 1. Furthermore, we
prove that the upper bound of the local antimagic total edge coloring of W, is ¥..,(W,) < n + 1. We divide into two
cases to show the upper bound.

Case 1: For n is even, define a bijection function f : V(W,) U E(W,) — {1,2,3,...,|[VIW,)| + |E(W,)|} by the
following

+1, ifv=x

foy =4 %, ifv=x,1<i<n-1,iisodd

ifv=ux;,2<i<n,iiseven

020088-3
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2n+3—1i, ife=x;x;.;,whenievenandi=2,3,...,n—2
floy=] tl-iife=xig, 1 <i<n-1,iisodd

2n + 2, if e = xx;

n+3, if e = xx,

We can see that f is a local antimagic labeling of W,, and the weights of edge labeling are as follows

5n+6, ife=xx1,1 <i<n-1,iisodd
wie) =1 2O ife = xx,,e = xx;.1, when ievenand i = 2,3,...,n — 2
Sn+8

o if e = xx;

Case 2: For n is odd, we define a bijection function f : V(W,) U E(W,) — {1,2,3,...,|[V(W,)| + |E(W,)|} by the
following
n+ 1, ifv=x
foy=4q & ifv=1x,1<i<n,iisodd

9’
%, ifv=x,2<i<n-1,iiseven

2n+3—i, if e xix,u,],lSiSn—Z,iisodd
2n+1—-i, ife=xx1,2<i<n-1,iiseven

2n+1, if e = xx;
n+3, if e =F@K,

fle) =

We can see that f is a local antimagic labeling of W, and the weights of edge labeling are as follows
oo ife=xx,,e=xx41,1 <i<n-2,iis odd
) ife=xx,1,2<i<n-1,iiseven
3n+3, ife=xx

w(e) =

For other edges labeling, we use construction to give labels on e = xx;, 2 <i < n—1and e = x;x,. We define an
algorithm of construction of edges labeling by the following.

1. Determined the weights of edge, e = xjx;,2 <i<n—1 and e = x;x,, through the labels of
vertex.

2. Arranged the edge weights by ascending order.

3. Arranged the labels of edges e = xx; and x1x, by descending order such that the total
edge weights are same.

e = x1x, and one of e = xx; must have the same weights. Since they are not adjacent.

5. Put the other labels of edges e¢ = xx; randomly such that they have the distinct total
edge weights.

Hence, it is easy to see that the function f and algorithm induces a proper edge coloring of W, and it gives
YVieart(Wy) <3 + (n—2) = n+ 1. We obtain that the lower bound and the upper bound of the local antimagic total edge
coloring of W, is n + 1 It concludes that y;.,(W,) =n+ 1forn >3 .

We can see the illustration the local antimagic total edge coloring of W5 in figure 2.

Theorem 0.4 Let J, 1 be a gear graph with n > 6, the local antimagic total edge coloring of Ju1 iS Viear(Jn1) =
n+1.

020088-4
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FIGURE 2. The local antimagic total edge coloring of W5

Proof. The graph J,; is a related wheel graph with vertex set V(J,,.1) = {x, x;,y; : | <i < nand edge set x;x,; xx;, 1 <
i <mx—1iy,l <i<nyyxiy,l <i <n—1,suchthat |V(J,1)| = 2n + 1 and |[E(J,,1)| = 3n, respectively. It has
A(Jp1) = n, based on Lemma 0.1 that y;.,(J,1) > n + 1. Furthermore, we prove that the upper bound of the local
antimagic total edge coloring of J,,1 1S Viear(Jn1) < n + 1.

We define a bijection function f : V(J, 1) U E(J,1) — {1,2,3, ... |V(Jn1)| + |[E(J,1)|} by the following

2n, Ty =W
W 2n 4+, Ry
Ok ity =i, 1= &y
n+i, ifv=y,1<is<n-1

4n+3—-2i, ife=xy,1<i<n-1

_ ) 4n-2i, ife=yx,1<i<n-1
fleys 4n, if e = xx;
2n + 3, if e = xx,

We can see that f is a local antimagic labeling of J,,; and the weights of edge labeling are as follows

Sn+3, ife=xx,e=xy,1<i<n-1
we)=< Sn+1, ife=yx,1<i<n-1
6n+1, ife=xx

For other edges labeling, we use construction to give labels on e = xx;, 2 <i < n-—1,x;y, and e = x,y,. We
define an algorithm of construction of edges labeling by the following.

1. Determined the weights of edge, e = xjx;,2 <i<n—-1 and e = x;x,, through the labels of
vertex.

2. Arranged the edge weights by ascending order.

3. Arranged the labels of edges e = xx; and x;x, by descending order such that the total
edge weights are same.

4. e = x1y, and e = x,y, must have the same weights with one of ¢ = xx;. Since they are not
adjacent.

020088-5
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FIGURE 3. Illustration of the local antimagic total edge coloring of Jg

5. Put the other labels of edges e¢ = xx; randomly such that they have the distinct total
edge weights.

Hence, it is easy to see that the function f and algorithm induces a proper edge coloring of J,; and it gives
YVieart(Jn.1) < 3 + (n—2) = n+ 1. We obtain that the lower bound and the upper bound of the local antimagic total edge
coloring of J,,; is n + 1 It concludes that yj, (/1) =n+ 1 forn > 6.

We can see the illustration the local antimagic total edge coloring of Jg | in figure 3.

Theorem 0.5 Let F,, be a friendship graph with n > 3, the local antimagic total edge coloring of ¥, is View(Fn) =
2n+ 1.

Proof. The friendship graph ¥, is a related wheel. The vertex set of the friendship graph can be define as follow:
V(Fn) = {xx,y : 1 < i < n} and edge set E(F,) = {xx;,xy;,x;y; : 1 < i < n}. The cardinality of vertices
\V(F)l = 2n + 1, |[E(F,)| = 3n, and A(F,) = 2n. Based on Lemma 0.1 that y;.,(¥,) > 2n + 1. Furthermore, we
prove that the upper bound of the local antimagic total edge coloring of %, is Vjeq(F,) < 2n + 1. We define a bijection
function f : V(F,) U E(F,) — {1,2,3,...,|[V(F)| + |E(F,)|} by the following

1, ifv=x
f)y=9 i+1, iy = ks | g
n+i+1, ifv=y,1<i<n
4dn-2i+3, ife=xx,1<i<n
fle)=13 4n+1+1, ife=xy,1<i<n
4dn—-2i+2, ife=xy,1<i<n

We can see that f is a local antimagic labeling of ¥, and the weights of edge labeling are as follows

dn—i+5, untuke = xx;, 1 <i<n
wie)=1{ 5n+2i+3, untuke=uxy,1<i<n
Sn+4, untuk e = x;y;, 1 <i<n

Hence, it is easy to see that f induces a proper edge coloring of ¥, and it gives y.(F,) < 2n + 1. Thus, we
obtain that the upper bound and lower bound of the local antimagic total edge coloring of 7, is 2n + 1. It concludes
that v, (F) = 2n + 1.

We can see the illustration the local antimagic total edge coloring of 74 in figure 4.
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FIGURE 4. Tllustration of the local antimagic total edge coloring of 74

CONCLUSION

In this paper we have given an asymptotically tight result on local antimagic total edge coloring of some wheel related
graphs including wheel, fan, gear and frienship graph. Hence the following problem aries naturally.

Open Problem 0.1 Determine exact value local antimagic total edge coloring of Gear graph J, i for k > 2 or
other some wheel related graphs?
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