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On the local edge antimagicness of m-splitting graphs
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Abstract. Let G be a connected and simple graph. A split graph is a graph derived by adding
new vertex v’ in every vertex v such that v’ adjacent to v in graph G. An m-splitting graph
is a graph which has m v'-vertices, denoted by ,,Spl(G). A local edge antimagic coloring in
G = (V, E) graph is a bijection f: V(G) — {1,2,3,...,|V(G)|} in which for any two adjacent
edges e1 and e satisfies w(e1) # w(ez), where e = uv € G. The color of any edge e = uv
are assigned by w(e) which is defined by sum of label both end vertices f(u) and f(v). The
chromatic number of local edge antimagic labeling 7ieq(G) is the minimal number of color of
edge in G graph which has local antimagic coloring. We present the exact value of chromatic
number ;.. of m-splitting graph and some special graphs.

Keywords: Local edge antimagic coloring, chromatic number of graph, m-splitting graph

1. Introduction

This paper uses connected, simple and undirected graph. We denote by V(G) and E(G) the set
of vertices and the set of edges of a graph. It can be seen at [4], [3] and [7]. Let G be a graph
with p vertices and ¢ edges. By labeling , we mean one-to-one mapping which carries a set of
graph elements into a set of numbers (integers), called labels. The labeling on graph can be done
on edge or vertex. In this research, we label the edge with its own uniqueness, it is antimagic.
The edge-antimagic labeling is defined as labeling that all the weights of the edge have different
values, which can be seen at [6] and [9]. Agustin I. H. et all [1] introduced a concept of an local
edge antimagic of graph. For a graph G of a size ¢, local edge antimagic is defined as follows:

Definition 1.1 A local edge antimagic coloring in G = (V, E) graph is a bijection f : V(G) —
{1,2,3,...,|[V(G)|} in which for any two adjacent edges e; and ey satisfies w(ey) # w(ez), where
e=uv € G.

Lemma 1.1 [1] If 6(G) is mazimum degree of G, then we have vieqo(G) > 0(G)

Hartsfield and Ringel [8] explain that the color of any edge e = uv are assigned by w(e) which
is defined by sum of label both end vertices f(u) and f(v). The chromatic number of local edge
antimagic labeling 7;¢,(G) is the minimal number of color of edge in G graph which has local
antimagic coloring.

Some new result can be seen in Arumugam et al [2] about local antimagic vertex coloring
which be a basic idea about local antimagic coloring. Then, there are another research about
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Figure 1. 2Spl(Py) Graph

super antimagic labeling which be found by Dafik et al [5]. The newest one is research about
local edge antimagic of graph by Agustin et al [1]. Based on the previous research on it, we
decide to do research in same topic such that local-edge-antimagic. But we choose different
graph, it is split graph.

Definition 1.2 Split graph is graph which be gotten by adding new vertex v' in every vertexr v
such that v' adjacent v in G graph. m-splitting graph is graph which has the number of vertex
v' as m. m-splitting graph is denoted by ,,Spl(G).

Based on Figure 1, we know that alphabet set {A, B, ..., L} is the vertex set and {a, f,...,t}
is the edge set. {4, B,C, D} is the vertex set of basic graph or Path graph (Ps). {E, F,G,H}
is the vertex set of 1—splitting of Py and {1, J, K, L} is the vertex set of 2—splitting of Pj.

2. Result
Some interesting theorem which be found by us such that,

Theorem 2.1 Forn > 3, the local edge antimagic of m—Splitting of P,, graph is

VZae(mSpl(Pn)) = 'VZae(Pn) +2m

Proof. The ,,Spl(P,) graph has vertex set V(G) = {x; : 1 <i<njU{z! : 1 <i<n,1<
j < m} and edge set E(G) = {zjzit1 : 1 <1 < n—l}U{:ﬁixgH 1 <i<n-1,1<j5<
m}U{zlxit:1 Sign—l,lgjgm}u{xgxﬁrll 01 Sign—l,lgjgm}u{a:gxgjll:l <
i <n—1,1<j<m}. The cardinality |V(G)| = m(n+ 1) and |E(G)| = 2m(n —1) 4+ (n — 1).
Let split graph has set of vertices and edges. The set of vertices consists of set of inner and
outter vertices. Inner vertex is the vertex set in center graph and outter vertex is the vertex

set in split of graph. This also applies to inner and outer edge definitions. Define a bijection

f:V(G)—{1,2,3,...,|[V(G)|} by

) = % 1 <i<n,iodd,
v n—% 1<i<mn,ieven.

P j) B 2nj42ri+1 1<j<m,1iodd;

i w 1 <5< m,1even.

It is easy to see that f is a local antimagic labeling of ,,Spl(P,) and the edge weights are as
follows
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Figure 2. 1Spl(Cy) Graph

(i n+1 1<j<m,iodd;
W\TiTi41) = n+2 1<j7<m,1even.

o, G+Dn+1 1<j<m,iodd;
W\TiTit) = ((j+1n+2 1<j<m,ieven.

i v [ G+Dn+1 1<j<m,iodd;
w(T;Tiv1) = { G+Dn+2 1<j<m,ieven.

Hence, from the above the edge weights, it is easy to see that f induces a proper edge
colouring of ,,, Spl(P,,) and it gives Yiae (mSPI(Pn)) < Vige(Prn) + 2m. Then it will be showed that
Yiae(mSPUPn)) = Yiae(Prn) + 2m.

Let v(G) > §. We will show that v(G) > 2m + 2. Based on Lemma [1] that v(G) > 4§, we
know that §(G) = 2m + 2. So, v(G) > § = 2m + 2, the lower bound of local edge antimagic of
G. Tt conclude that v = 2m+2. S0 Yige(mSPU(Pn)) = Yiae(Pn) +2m. O

Theorem 2.2 Forn > 4, the local edge antimagic of m—Splitting of C,, graph is

’7lae(mspl(cn)) = '7lae(cn) +3m

Proof. The ,,Spl(Cy) graph has vertex set V(G) = {z; : 1 <i < n}U {xz 1 <i<n 1<
Jj < m} and edge set E(G) = {z;zi41 : 1 < i < n—l}U{xixgH 1 <i<n-1,1<j5<
m}U{zlz; 11 <i<n-1,1<j<m} The cardinality |V(G)| = mn and |E(G)| = 2mn.
Let split graph has set of vertices and edges. The set of vertices consists of set of inner and
outter vertices. Inner vertex is the vertex set in center graph and outter vertex is the vertex set

in split of graph. This also applies to inner and outer edge definitions. The illustration can be
seen at Figure 2. Define a bijection f: V(G) — {1,2,3,...,|V(G)|} by

) = % 1<i<mn,iodd;
v n—% 1<i<n,ieven.

.)_ 2njtitl 1<j<m,iodd;
N 1 <75 <m, 1 even.

f(ﬁf 2n(j2+1)7(i72)
2
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It is easy to see f is a local antimagic coloring of ,,,Spl(C;,) and the edge weights as follows.
For n even,

n+2 fore=uxz;r;i41,1 <i<n-—1,1even;

n+1 fore=zx;41,1 <i<n-—1,1odd;
n+2
2

for e = xpx1;
For n odd,

n+2 fore=uxz;r;i41,1 <i<n-—1,1even;

n+3

n+1 fore=zx;41,1 <i<n-—1,1odd;
5 for e = z,21;

w(zia! ):{ J+Dn+1 1<j<m,iodd
Ak G+Dn+2 1<j<m,ieven.

; i+ 1)n+1 1<j5<m,iodd;

w(@;zi41) = { Ej + 1§n +2 1<j<m,ieven.

Hence, from the above the edge weights, it easy to see that f induces a proper edge colouring
of ,SpPl(Cy) and it gives Vige(mSPI(CR)) < Yae(Cr) + 3m. Then it will be showed that
'Ylae(mspl(cn)) > 'Ylae(Cn) + 3m.

We will show that v(G) > 3m + 3. Based on Lemma that v(G) > § = 2m + 2. Case 1:
Assume that v(G) < 3m + 3, we take v = 3m + 2. Let ¢; and ¢z be the color of inner edge.
Then n(cl;CQ) = n(2g+2) and hence ¢1 + co = 2n+ 2. However, if z; is the vertex with f(z;) = n,
then the colors received by inner edges are at least n+ 1 and one of them is at least n+2. Thus
cat+ce=(Mn+1)+(n+2)=2n+3. Case 2: Assume that v(G) < 3m + 3, we take v = 3m + 2.
Assume that each outer edge:

e for m = 1, then v of outer edge is equal to 3

e for m = 2, then v of outer edge is equal to 6

e for any m, then v of outer edge is equal to 3m

Based on Case 1 and Case 2, then it is contradiction. Hence 7qe (1 Spl(Cp)) > 2 4 3m. Since
Viae(mSPUCR)) < 34+3m and Y4e (m SPU(CL)) = Yige(Cr) +3m. O

Theorem 2.3 Forn > 4, the local edge antimagic of m—Splitting of K,, graph is

Yiae (mSPUKR)) = Yiae () + 4m
Proof. The ,,Spl(K,) graph has vertex set V(G) = {xz,xf :1<i<mn,1<j<m} and edge
set B(G) = {wwyp:1<i<nl<k<n-—i}U{zal, 1<i<nl<j<ml<kc<
n—i}U {xfxwk :1<i<n1<j<m,1<k<n-—i} The cardinality |V(G)| = mn and
|E(G)| = 3mn. Let split graph has set of vertices and edges. The set of vertices consists of set
of inner and outter vertices. Inner vertex is the vertex set in center graph and outter vertex

is the vertex set in split of graph. This also applies to inner and outer edge definitions. The
illustration can be seen at Figure 3. Define a bijection f: V(G) — {1,2,3,...,|V(G)|} by

flz))={i 1<i<n.
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Figure 3. 1Spl(K,) Graph

( j)_ % 1<j<m,iodd;
YV nj+i 1<j5<m,ieven.

It is easy to see f is a local antimagic coloring of ,,,Spl(K,,) and the edge weights as follows.

k+2 fore=z1z144, 1 <k <n—2;

Wk 1 for e = @@, 2 < i <indl<gki<in — 1;
w(e) =
el for e = z;x,,.

For1 <k<n-—q,
dy_J G+hn+1 1<5<m,iodd;
w(xzxi+k)_{(j+1)n+2 1< j <m,ieven.

B o e TR G
e G+1)n+2 1<5<m,ieven.

Hence, from the above the edge weights, it is easy to see that f induces a proper edge
colouring of ,,,Spl(K;,) and it gives Yige (mSPU(ER)) < Yiae(Krn) + 4m. Then it will be showed
that /ylae(mSpl(Kn)) > 'nae(Kn) + 4m.

We will show that v(G) > 4m+4. Case 1: Assume that 7(G) < 4m+4, we take v = 4m + 3.
Let ¢; and ¢y be the color of inner edge. Then ”(61;62) = n(2]§+4) and hence ¢; + ¢ = 2k + 4.
However, if z; is the vertex with f(z;) = n, then the colors received by inner edges are at least
k + 2 and one of them is at least n +1. Thus ¢; +co=(n+ 1)+ (n+2) =k+n+ 3.

Case 1: Assume that v(G) < 4m + 4, we take v = 4m + 3. Assume that each outer edge:

e for m = 1, then v of outer edge is equal to 4
e for m = 2, then v of outer edge is equal to 8

e for any m, then ~ of outer edge is equal to 4m

Based on Case 1 and Case 2, then it is contradiction. Hence 74¢ (1 SPI(Ky)) > 3+4m. Since
7lae(mspl(Kn)) < 444m and VZae(mSpl(Kn)) > '7lae(Kn)+4m' o

There are some theorem of special graph which be found as follows:
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Theorem 2.4 The local edge antimagic of mSpl(Py) graph is Yige(mSpl(Ps)) = 2(1 +m).

Proof. The ,,,Spl(Py) graph has vertex set V(G) = {z; : 1 <i <4}U{z] : 1 <i<4,1<j<m}
and edge set E(G) = {zjxiy1 : 1 <i < 3}U{:L‘i:zg+1 1<i<3,1<j<miu{alzi:1<
i <31 <j<miufzlalll 1<i<31<j<miu{aalt 1<i<3,1<j<m)
Let split graph has set of vertices and edges. The set of vertices consists of set of inner and
outter vertices. Inner vertex is the vertex set in center graph and outter vertex is the vertex
set in split of graph. This also applies to inner and outer edge definitions. Define a bijection

[:V(G)—{1,2,3,...,|[V(G)|} by

i+l 1 <i<4, 1odd;
it 2 = q
f () {n_l—; 1<1¢<4,1even.
For 1 <i <4, o
fad) = % 1<j<m,iodd;
i w 1<j<m,ieven.

It is easy to see that f is a local antimagic labeling of ,,,Spl(Py) and the edge weights are as
follows. For 1 <i < 4,

5 1<j5<m,1o0dd;
6 1<j5<m,ieven.

w(TiTiv1) = {

s (j+1)44+1 1<j<m,iodd;
WAL 1) = (J+1)4+2 1<j<m,ieven.

o (G+1)4+1 1<j<m,iodd;
Naas ((+1)44+2 1<j<m,ieven.

Hence, from the above the edge weights, it is easy to see that f induces a proper edge
colouring of ,,,Spl(Ps) and it gives Vige(mSPI(P1)) < 2(1 + m). Then it will be showed that
Viae(mSPU(P1)) > 2(1 + m).

Let v(G) > 6. We will show that v(G) > 10. Based on Lemma [1] that v(G) > ¢, we know
that 6(G) = 10. So, v(G) > ¢ = 10, the lower bound of local edge antimagic of G. It conclude
that v = 10. S0 Yige(mSPI(Py)) = 2(1 + m). O

Theorem 2.5 The local edge antimagic of 2Spl(P,) graph is Yiae(2Spl(P,)) = 6.

Proof. The 2Spl(P,) graph has vertex set V(G) = {x; : 1 <i < n}U{:vZ :1<i<n1<j<2}
and edge set E(G) = {zjzit1:1<i < n—l}U{xm{H 1<i<n—-1,1<35< 2}U{x?wi+1 1<
i<n-1,1<j<2u{zlalf{:1<i<n-1,1<j<2}u{alalt1<i<n-1,1<j<2}
The cardinality |V (G)| = 2(n+ 1) and |E(G)| = 4(n — 1) + (n — 1). Let split graph has set of
vertices and edges. The set of vertices consists of set of inner and outter vertices. Inner vertex
is the vertex set in center graph and outter vertex is the vertex set in split of graph. This also
applies to inner and outer edge definitions. Define a bijection f : V(G) — {1,2,3,...,|V(G)|}
b

' % 1 <¢<n,iodd;

n—% 1 <4< n, i even.

f(l“i)Z{
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Fad) = Injtetl 1<7<2, io0dd;
i 2UH)ZG22) 1 < j <2, even,

It is easy to see that f is a local antimagic labeling of 2Spl(P,) and the edge weights are as
follows

. n+1 1<j<2,io0dd;
w(TiTit1) = n+2 1<j<2,1ieven.

e )= { @=L R 12 = 2 vodh
T G+ 1)n+2 1< 5 <2, ieven.

w(z:j:r' = G+Dn+1 1<j5<2 iodd;
HU T G4+ 1)n+2 1<5 <2, 6 even.

Hence, from the above the edge weights, it easy to see that f induces a proper edge colouring
of ,Spl(P,) and it gives viqe(25pl(F,)) < 6. Then it will be showed that 4. (25pl(Py)) > 6.

Assume that ;e (25pl(P,)) = 6 — 1. Since Y4¢(Pp) = 2, then vy (2Spl(P,)) = 5. Let ¢; till
ncitca) _ n(2n+2)
%

co be the color of inner edge. Then and hence ¢; + co = 2n + 2. However, if
xi is the vertex with f(zi) = n, then the colors received by inner edges are at least n + 1 and
one of them is at least n + 2. Thus ¢; +¢c2 = (n+ 1) + (n 4+ 2) = 2n + 3. It’s contradiction.
Hence e (25pl(Py,)) > 6. Since 74e(25pl(Py)) < 6 and vj4e(2Spl(FP,)) > 6, it completes the
proof. a

Theorem 2.6 The local edge antimagic of mSpl(Ca) graph is Vige(mSpl(Cya)) = 3(1 +m).

Proof. The ,,,Spl(Cy) graph has vertexset V(G) = {z; : 1 <i <4}U{z! : 1 <i<4,1<j<m}
and edge set E(G) = {zjrip1 1 <i <3}U{wal :1<i<3,1<j<m}U{elaiy:1<
i < 3,1 <j <m}. The cardinality |V (G)| = 4m and |E(G)| = 8m. Let split graph has set of
vertices and edges. The set of vertices consists of set of inner and outter vertices. Inner vertex
is the vertex set in center graph and outter vertex is the vertex set in split of graph. This also
applies to inner and outer edge definitions. Define a bijection f : V(G) — {1,2,3,...,|V(G)|}
by

i+l 1<i<4,14 o0dd;

== 2 i /

f () {n_l—22 1<i<4,ieven.
, 8jtitl 1 <j<m,iodd;
f(.’L‘J): 8’21—'—2 _]._m;Z‘O )
i % 1 <j<m,ieven.

It is easy to see f is a local antimagic coloring of ,,Spl(Cy) and the edge weights as follows.

For n even ' .
’ 5 fore=uwxxiy1, 1 <i<3, 1 o0dd;
w(e)=¢ 6 fore=wxxiy1,1<i<3, 1 even;

3 for e = xyx1;

For n odd,
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n+2 fore=wxzi01,1 <i<n-—1,1even;
n+3
2

n+1 fore=wxzi01,1 <i<n-—1,17o0dd;
w(e) =

for e = z,x1;

, G+D4+1 1<j<m,iodd;
w(xiz!, ) =
i1 (J+144+2 1<j<m,ieven.

w(zlzi) = G+D4+1 1<j<m,iodd;
HU T (4 1)4+2 1< <m,ieven.

Hence, from the above the edge weights, it easy to see that f induces a proper edge
colouring of ,,,Spl(Cy) and it gives Vige(mSPI(Cr)) < 3(1 + m). Then it will be showed that
Viae(mSDPU(Cr)) > 3(1 4+ m).

Assume that Y4e (mSPL(C4)) = (Vige(C1) —1)+3m. Since Y4e(Cs) = 3, then Y4e (1 Spl(Cy)) =
3(1+m) — Im. Let ¢; till co be the color of inner edge. Then "(61;62) = "(2T2L+2) and hence
c1 + c2 = 2n + 2. However, if xi is the vertex with f(zi) = n, then the colors received by inner
edges are at least n+1 and one of them is at least n+2. Thus ¢;+c2 = (n+1)+(n+2) = 2n+3.
It’s contradiction. Hence vj4e(1m SPI(Cs)) > 3(1 +m) — 1. Since Yiae(mSpl(Cy)) < 3(1 +m) and
Viae(mSPL(Cy)) > 3(1+m), it completes the proof. O

Theorem 2.7 The local edge antimagic of 3Spl(Cy) graph is Yiae(35pl(Cy)) = 12.

Proof. The 35pl(C),) graph has vertex set V(G) = {x; : 1 <i<n}U{z! : 1 <i<n,1<j<3}
and edge set E(G) = {zjzip1 : 1 <i<n—-1}U{zal, :1<i<n—-1,1<j <3}U{alzi:
1<i<n-—1,1<j <3} The cardinality |V(G)| = 3n and |E(G)| = 6n. Let split graph has
set of vertices and edges. The set of vertices consists of set of inner and outter vertices. Inner
vertex is the vertex set in center graph and outter vertex is the vertex set in split of graph. This

also applies to inner and outer edge definitions. It also admits in edge set. Define a bijection
f:V(G) = {1,2,3,...,|[V(G)[} by

s 1<i<mn,iodd;
f(x'z)Z{ g .

n—% 1 <1< n,ieven.
f(z) = 2n('2+1)—(i—2) e 1 =6y odd;
¢ ]f 1 <5 <3, 4 even.

It is easy to see f is a local antimagic coloring of 3Spl(C),) and the edge weights as follows.
For n even,

n+1 fore=wxzi01,1<i<n-—1,17o0dd;
w(e):{n+2 for e = x;xi11, 1 <i<n-—1,1ieven;
”T“'z for e = xpx1;
For n odd,
n+1 fore=uzx;11,1 <i<n-—1,1odd;
w(e):{n—|—2 for e = x;xip1, 1 <i<n-—1,1 even;
”TH’ for e = z,x1;
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w(zad, ) = (G+Dn+1 1<7<3,io0dd;
LT (4142 1< <3, ieven.

w(@l i) = J+Dn+1 1<5<3,4o0dd;
T U G4+ Dn+2 1<5<3, 0 even.

Hence, from the above the edge weights, it easy to see that f induces a proper edge colouring
of 1, Spl(Cy,) and it gives Vige (mSPI(Cr)) < 12. Then it will be showed that y4¢ (1 SPI(Cy)) > 12.

Assume that 7lae(33pl(cn)) = (Vlae(cn) = 1) +9. Since 'Ylae(cn) = 3, then ’Wae(mspl(cn)) =
11. Let ¢; till ¢ be the color of inner edge. Then n(c12+cz) = n(22+2) and hence ¢1 + ¢ = 2n + 2.
However, if xi is the vertex with f(zi) = n, then the colors received by inner edges are at least
n+1 and one of them is at least n+2. Thus ¢; +c2 = (n+1)+(n+2) = 2n+3. It’s contradiction.
Hence Y4e (m Spl(Cy)) > 11. Since 4. (3Spl(Cy)) < 12 and 754 (3Spl(Cy)) > 12, it completes the
proof. a

Theorem 2.8 The local edge antimagic of ,,Spl(Ky) graph is Yiae(mSpl(Ky)) = 4m + 5.
Proof. The ,,Spl(K4) graph has vertex set V(G) = {xi,‘x]-‘ :1<i<4,1<j<m} and edge

7
set B(GQ) = {xixsqp 0 1 <i <41 <k §4—i}U{wiw£+k 1 <i<41<j<ml1<k<
4—iyU{zlzitr 1 <i<4,1<j<ml<k<4-1i} The cardinality |V(G)| = 4m and
|E(G)| = 12m. Let split graph has set of vertices and edges. The set of vertices consists of set
of inner and outter vertices. Inner vertex is the vertex set in center graph and outter vertex is
the vertex set in split of graph. This also applies to inner and outer edge definitions. Define a

bijection f: V(G) — {1,2,3,...,|V(G)|} by

fla)={i 1<i<4

f(ad) = Sttl 1 < j <m, i odd;
) 45+4 1< j<m,ieven.

It is easy to see f is a local antimagic coloring of ,,,Spl(K4) and the edge weights as follows.

k+ 2 fore=mz1214%, 1 <k <2

i+k+1 fore=mixipp, 2<i<n, 1 <k<3;
w(e) =
441 for e = x;x4.

For1<k<4-—1i,

: (G+1)44+1 1<j<m,iodd;
w(xiz!, ;) =
itk (J+1D44+2 1<j<m,ieven.

w(xjx- ) = J+14+1 1<j5<m,iodd;
VHR) T (4 1)4+2 1< <m,ieven.

Hence, from the above the edge weights, it easy to see that f induces a proper edge
colouring of ,,Spl(K4) and it gives Yige(mSPI(K4)) < 4m + 5. Then it will be showed that
7lae(mspl(K4)) >4m +5.

Assume that Y4 (mSpl(K4)) = 4m~+5—1. Since Yjqe(K4) = 5, then Yige (mSpl(Ky4)) = 4m+4.

Let c; till ¢ be the color of inner edge. Then "(812“2) = "(2’;+4) and hence ¢; + co = 2k + 4.
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However, if xi is the vertex with f(zi) = n, then the colors received by inner edges are at least
k+2 and one of them is at least n+1. Thus ¢;+c2 = (n+1)+(n+2) = k+n+3. It’s contradiction.
Hence Yjge(mSpl(K4)) > 4m+4. Since Yige(mSPU(Ky)) < 4m+5 and Yige (m SPI(KL)) > 4m+5,
it completes the proof. a

Theorem 2.9 The local edge antimagic of 2Spl(Ky) graph is Yiae(2Spl(Ky)) = 2n + 5.

Proof. The 3Spl(K,) graph has vertex set V(G) = {x;,z] : 1 <i <n,1 < j < 2} and edge
set B(GQ) = {zjxipp 1 <i<mn,l Skgn—i}u{xia:g+k 1 <i<n1<j<21<k<
n—i}tU {:cfxwrk 1 <i<nl1<j5<21<k<mn-—1} The cardinality |V(G)| = 2n and
|E(G)| = 6n. Let split graph has set of vertices and edges. The set of vertices consists of set
of inner and outter vertices. Inner vertex is the vertex set in center graph and outter vertex is

the vertex set in split of graph. This also applies to inner and outer edge definitions. Define a
bijection f: V(G) — {1,2,3,...,|V(G)|} by

fi-ARSIT ¢ 1 =

fal) = Injtutl 1 < § < 2,4 0dd;
] nj+i 1<35<2,ieven.

It is easy to see f is a local antimagic coloring of 2 Spl(K,,) and the edge weights as follows.

i+k+1 fore=zix;p,2<i<n, 1<k<n—1;
wle)=4¢ k+2 fore=x1214%, 1 <k<n-—2
n+1 for e = x;x,,.

For1 <k <n-—q,

w(mxj = J+Dn+1 1<5<2,4o0dd;
Tirk) T\ (j+1)n+2 1<j<2 ieven.

o = (G+1)n+1 1<35<2 iodd
VR T G+ 1)n+2 1<5 <2, 0 even.

Hence, from the above the edge weights, it easy to see that f induces a proper edge
colouring of 2Spl(K,) and it gives 7jue(25pl(Ky)) < 2n + 5. Then it will be showed that
Yeae (25PL(E)) > 20+ 5.

Assume that 74 (25pl(Ky)) = 2n+ 5 — 1. Since e (Kr) = 2n — 3, then 4. (25pl(Ky)) =
2n+4. Let ¢ till ¢ be the color of inner edge. Then ”(61;62) = n(2'§+4) and hence ¢1+co = 2k-+4.
However, if xi is the vertex with f(xi) = n, then the colors received by inner edges are at least
k+2 and one of them is at least n+1. Thus ¢;+c2 = (n+1)+(n+2) = k+n+3. It’s contradiction.
Hence 74e(25pl(Ky)) > 2n + 4. Since 74 (25pl(Ky)) < 2n+ 5 and e (2Spl(Ky)) > 2n+ 5. O

3. Concluding Remarks

We have discussed about the local antimagic edge coloring of some related m—splitting graphs
for several sets of value (m,n) in this paper. Three basic theorem is about complete graph, circle
graph, and path graph which has any solutions for being a basic graph of operation m—splitting.

10
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Open Problem
Find local edge antimagic coloring of ,,,Spl(H,,) graph for any n and m where H is any graph.
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