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Abstract - Let G=V,E) be an arbitrary graph on p vertices and g edges. The edge magic total labeling of G is a bijection
fV(G)JE(G) - {1,2,...,p+q} such that f(u)+f(v)+f(uv)=k for every uv /7 E(G) and some positive integer k. The
constant k is called the magic constant of the labeling. The labeling is called super if f(V(G)) = {1,2,...,p}. This
paper concerns about the super edge-magic total labeling of branched-prism graph, denoted by (C,, X P;) OK,, ,
and shows that the magic constant k = Smn+5m+1/2(m+1)+1,for odd m, m >3 and n > 1.
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I. INTRODUCTION

All graphs in this paper are considered simple,
undirected and finite. A graph labeling is a mapping
from the vertex set and/or edge set of graph to some
positive integers called labels. If the domain of the
labeling is the vertex set (or edge set) then the
labeling is called vertex labeling (or edge labeling).
The labeling is called total if the domain is the set of
all vertices and edges [1].

Let G=(V,E) be an arbitrary graph on p vertices
and g edges. The bijection f:V(G)IJE(G) —
{1,2,...p+q} such that f(u)+f(v)+f(uv)=k for
every uv/JE(G) and some positive integer k is
called the edge-magic total labeling of G. The
positive integer k is called the magic constant
and w(uv) = flu)+f(v)+f(uv) is called the edge-
weight of wuv. If AV(G)) = {1,2,...p} then the
labeling is called super [2]. Other notations and
definitions in this paper refer to [3].

There are many interesting results regarding the
super edge magic labeling of various types of

graphs. Recent survey regarding the graph labeling
can be seen in an updated survey by Gallian [5]. In
[6], Sugeng has shown that the generalized prism
graph, denoted byC,, X P, has a super edge-magic
total labeling if m in odd, for m > 3 and r > 2. In this
paper, it will be shown that the branched-prism
graph, denoted by (C,, X P,) © K, has a super
edge-magic total labeling for odd m, m > 3 and n >
1.

II. MATERIALS AND METHODS
2.1. Cartesian Product (cross)

Cartesian product (cross) of graph G =
(Vi,Ey) and G, = (V4,E;) is a graph G = G, X G,.
V =V; XV, and two vertices (14, u,) and (vq,V;)
in graph G are incidence if and only if one of this
condition is happened, there are u; = v; and
u,v, € E, oru, = v, and u v, € E;[4].

2.2. Corona Product

Let two graphs G and H with V(G) -

{x1, 22, - -1} and V(H) = {y1,Y2" " " Ym}
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Definition a graph with the vertex V(H;) -
{Vi1,Yizs - -, ¥im} Where H; is i duplicate from graph
H. Graph G O H have the set of vertex

vcom=v@u| Jva,

and the set of edge
E(GOH)
n

= E@U|_JEHDUlxvy|t < < my e VD),
i=1
with H; is duplicate of graph H. It can be find |V (G ©
M =WV@@I+ VG x|V(H)| and [EG OH)| =
IEO]+ V| x [EH)]+ VD] x [VH)I.

2.3. Super Edge Total Labeling Graph

Graph G denote G=(V,E) on p vertices and g
edges is edge total labeling if it can make one of
bijection of f:V(G)U E(G) - {1,2,---,p +
q ¥} - Furthermore, to any edge uv € E(G), edge
weight wuw) = fw+ fwv)+ fw)=k is

V(H) =
E(H)

constant. f is super edge total labeling in graph G
if f:V(G) - {1,2,...,p}.

Theorem 1 [2] A (p,q)graph G admits a edge-magic
vertex labeling if and only if there exists a bijection
fV(G)-{1,2,...,p} such that the set
S={f(u)+f(v)|uvE(G)} consists of q consecutive
integers. In such a case, f can be extends to a super
edge-magic total labeling of G with constant k=p+q+s,
where s= min{S}, where S = {k-(p+1)k-(p+2),....k-
(p+q)}-

III. RESULTS AND DISCUSSIONS

Let C,, P, and K,, be a cycle on m vertices, a
path on 2 vertices and a complement of complete
graph on n vertices, for odd m, m > 3 and n > 1,
respectively. The branched prism graph, denoted
by H = (C,, X P,) ® K,, is coming from the corona
operation between the prism graph C,, X P, and
K,, for odd m, m > 3 and n > I (see Figure 3.1).
The vertex set and edge set of H are as follows.

{vijvijel1<i<21<j<m1<k<n}

{'Ui’jvi’j+1,Ui’mvill,Ul’jvz’j,vi’jvi’j’k, vi,mvi,m,kl 1<i< 2, 1 S] <m-— 1, 1<k< Tl}

1,31

Figure 3.1 The Branched Prism Graph

In the following theorem, it is determined that the
branched prism graph H = (C,, X P,) ® K,, admits
the super edge-magic total labeling for odd m, m > 3
and n > 1.

Theorem 2.1 There exists some super edge-magic
total labeling in the branched prism graph H =

(Co X Py) © Ky, for odd m, m > 3 and n > 1. The
magic  constant of the
Smn+Sm+1/2(m+1) +1.

labeling is k =

Proof.

From the definition of branched prism graph H, it
clear that |V(H)| = 2mn+2m and |E(H)|=2mn+3m.
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Define  the  bijection f:V(H)[JE(H)—{1,2,..., 4mn+5m} as follows.
i+1 . . . .
+m(G—1) foroddi,1<i<mandl1l<j<n
FOL) = m 441 _ L _
T+m(}—1) foreveni,2<i<m-—1l,and1<j<n
m+i
mn + foroddi,1<i<m,
2
f(v) = i
mn+§ foreveni,2<i<m-—1,
( mn+2m fori=1
m+i—1 . .
Fv,,) = mn+m+T foreveni,2<i<m-—1,
2i) =
i—1
mn+m+ > foroddi,3<i<m
( m—1
mn+2m+T+m(j—1) fori=land1<j<n
mn+3m+m(G—1) fori=2and1<j<n,
f(vl’i'j)=< +l—2

m
mn+ 2m + T+m(}'—1) foroddi,3<i<m,and1<j<n,

i—2
(mn +2m + T+m(j—1) foreveni,4<i<m-—1l,and1<j<n.

The vertex labeling of H is given in Figure 3.2.

(mn+2m)+m(n;1)+(m-1)/2
(mn+2m)+m+(m-1) - -
— — _# (mn+2m)+m+(m-1)/2

P (mn+2m)+(m-1)
(mn+2m)+m(Q-1)+(m-1)

(mn+2m)+(m-1)/2

(m, F+(m-1)/2

(m+1)/2 m(n-1)+1
< m+(m+1)/2 RN

-

m(A-1)+(M+1Y2

(Mn+2m)+(m/3)/2
(mn+2m)+m(n-1)+m
(mn+2m)+m+(m-3)/2

(mhtm)-r(mﬂ y2
(mn+2m)+2m

(mn+2m)+nT(n-1)+(my
(mn+2m)+m

m(n-1)+(m-1)/2

prin+m)+(m-3)/2 (mn+2m)+m(n-1)+(m+1)/2

(mn+2m)+(m-2)

--" (mn+2m)+m(n-1)+(m-2)
(mn+2m)+m+(m-2) (mn+2m)+(m+1)/2 (mn+2m)+m+(m+1)/2

Figure 3.2 The vertex labeling of H
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From this vertex labeling, it is obtained that S = {
fx)+fy) | xy O EMH)} = {(mn+l+12(m+]),
mn+2+1/2(m+1), e 3mn+3m-1+1/2(m+1),
3mn+3m+1/2(m+1)}. It can be easily seen that the members
of S form an arithmetic progression with difference /, and
therefore, S consists of consecutive integers. From Theorem
1, we can construct the edge labeling of H such that H
admits super edge-magic total labeling as follows.

Define f(E(H)) = {2mn+2m+1, 2mn+2m+2,...,
4mn+5m}, where the smallest label 2mn+2m+1 is given to
the edge with the largest member of S, 3mn+3m+1/2(m+1),
the second smallest label 2mn+2m+2 is given to the edge
with the second largest member of S, 3mn+3m-1+1/2(m+1).
The process continues until the largest label 4mn+5m is
given to the edge with the smallest member of S,
mn+1+1/2(m+1). Moreover, it can be shown that the
constant k = 2mn+2m+1 + 3mn+3m+1/2(m+1) =
Smn+5m+1+1/2(m+1). Therefore, the branched prism
graph H = (C,, X P,) ©® K,, admits the super edge-
magic total labeling for odd m, m >3 and n > 1.

IV. CONCLUSIONS

In this paper, it has been shown that the branched
prism graph H = (C,, X P,) ©® K,, admits the super
edge-magic total labeling for odd m, m > 3 and n >
1.
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