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ABTRACT

Azizulll et al defined the branched prism graph, denoted by Hz= (Cm xP2)O K »  for
odd m= 3.7 = 2 where

"K » denotes the complement of a complet graph K. on nisolated vertices and they
also determined the existence of a super edge magic labeling of the branched —prism graph

H: . Further Azizu et al [2] determined that Hzadmits a super (a ,d) edge antimagic

total lebeling of Ho = (Cm xP2)O'K »

m= 3, = 2.In this paper it will be shown that H3= (CnxPr)O'K », m=3,r=

3,admits a super (2 d) edge antimagic total lebeling for odd m= 3,7 = 3,

1.INTRODUCTION

All graphs considered in this paper are simple, finite, connected and undirected. We follow
the basic notations and terminologies of graph theory as in [7, 14]. A graph labeling is an
assignment of integers to the vertices or edges or both subject to certain conditions.
Several types of labeling are of interest. A detailed survey of graph labeling can be found in

[5]

A Labeling of a graph G is any mapping that sends a certain set of graph elements to
a certain set of positive integers. If the domain is the vertex set or the edge set
respectively, the labeling is called a vertex labeling or edge labeling respectively. If the
domain is the vertex set and the edge set then the labeling is called a total labeling of G. In
particular a graph G has vertex set V(G) and edge set E(G) and we let | V(G)|=p and
|E(G)|=q. Given a graph G, let V= V(G), E= E(G). A one-one correspondence f from VUE onto
integers {1,2,..., p+q} is an edge magic labeling if there is a constant k so that for every edge
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xy, f(x)+ f(xy)+ f(y)=k, the constant k is called the edge magic number. Moreover f is called a
super edge magic labeling if V(G)={1,2,...,p}. Thus, a super edge magic graph is a graph that
admits a super edge magic labeling. The above first two definitions were introduced by
Kotzig and Rosa[8,9] in 1970 and Enomoto, Llado, Nakamigawa and Ringel [4] in 1998
respectively. It is worth while to mention that Kotzig and Rose called magic valuations, the
current term is due to Ringel[10]. Moreover, Simanjuntak et al [11] defined a super
(a,d)edge antimagic total labeling of G as a mapping f:VUE—>{1,2,.......,p+q} such that the set
of weights f(u)+ f(uv)+ f(v) for every edge uv form an arithmetic progression {a, a+d,
...... ,a+(ql)d}, for integers a= 0,d= 0. If d=0 then the super (a,0)- antimagic labeling
becomes the super magic labeling with magic constant (=k).Some previous results on
magic and antimagic labeling are listed in a book by Baca and Miller[3].

It was shown in [13] that the Cartesian prodect H3=CnxP» admits an edge magic
total labeling for odd n. Sugeng et al [12] Established the super (a,d ) edge antimagic total
labeling of a generalized prism graph Cmx Pr ,m = 3,7 = 2 Azizulllet al defined the
branched prism graph, denoted by H2= (Cm xP2)OK » m= 3,7 = 2where
“K » denotes the complement of a complete graph on nisolated vertices and they

also determined the existence of a super edge magic labeling of the branched —prism graph
H . Further Azizu et al |2] determined that Hzadmits a super (a,d) edge antimagic total
lebeling of odd m= 3,7 = 2.In this paper it will be show that Hz =

(CmxP3)O°K » admits a super (8, d) edge antimagic total lebeling for odd m
=3,r =3

2. The Branched-Prism Graph (C:n xP3)O" K . and Its Super (a, d)-Edge Antimagic
Labeling In this section we gave the definition of branched-prism graph as follows.

The graph is constructed from the corona operation between prism graph C» xP3 and
the complement of a complete graph 'K » on n vertices, denoted by Hs= (CmnxP3) OK »

m= 3,7 = 3, The vertex set and edge set of Hs are defined as follows.
V (H3) ={vij, vijk | 1£i<3,1<j<m,1<ksn},
E(H3) = {vijvij+1 | 1<i<3,1<j<m -1} U{wimvii | 1<i <3}, u{¥ijVa VaiVsj| 1<j<m-

1} U{vl.mvam, V2,m,jU3m } U{vij Vijk, Vimk| 1£i1<3,1<j<m-1,1<k<n}.
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It is clear that H3 has p = 3mn + 3m vertices and g = 3mn + 5m edges. Graph H3z is given in
Figure 1.

The following theorem gives the upper bound of the difference d in the super (a,
d)EAMTL of Hs.

Theorem 2.1.Let H3. =(CmxP3) O K » be the branched-prism graph on 3mn + 3m vertices
and 3mn + 5m edges. If Hzadmits the super (a, d)-edge antimagic total labeling then d < 2.

Proof. Suppose that Hz has a super (a, d)-EAMTL defined by f: V (Hz)UE(H3) > {1, 2, - - -,
6mn + 8m}. The set of edge weight can be written as {a, a+d, - - -, a+ (q -1)d}, where g =
3mn+ 5m. The minimum possible edge-weight of this labelingis 1+ 2 + (3mn+3m+ 1) =
3mn + 3m + 4, and the maximum possible edge-weight is (3mn +3m-1) + (3mn +3m) +
((3mn+3m)+(3mn+5m))=4(3mn+3m)+2m-1=12mn + 14m - 1. Therefore,

a=23mn+3m+4, (1)
at+(g-1)d=a+(B3mn+5m-1)d <12mn+ 14m-1. (2)
From (1) and (2), we have the following inequality: 3mn+3m+4

+(3mMn+5m-1)d<12mn+14m -1,

d <(1Zmn + 14m = 1) = (3mn + 3m + 4
’

(3mn+5m-—1)

Ydmn4+1lm-—-5

T o3mn+5m-—-1 .

Form>3andn 21, itis clear that d < 3. Therefore, if ffzadmits the super (a, d)-EAMTL then
de{0, 1, 2}.

The following theorem gives the super (a, d)-EAMTL of H3ford =1 and d = 2. The
super (a, 0)-EAMTL ofH2, or the super EMTL of H2, has been obtained in [1].

Azizu et al etablished the super (a,d)-EAMTL of H2 ford=1and d =2 in [2]..

Theorem 2.2. Let H3=(CmxP3)) O K » be the branched-prism graph on 3mn + 3m vertices
and 3mn + 5m edges. For odd m, m > 3 and n > 1, there exist a super (21, 1)-edge antimagic
total labeling and a super (az, 2)-edge antimagic total labeling of Hz, where ai= 6mn + 6m +
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(m+1)

2and a2=4mn+3m+ =z

Proof. Let H3=(CmxP3) O K » be the branched-prism graph on 3mn + 3m vertices and
3mn + 5m edges, for odd m, m > 3 and n 2 3. First, define the vertex labeling f : V (H3) = {

+ 2.

1,2,....,3mn+3m} as follows.

i+1f(v1i;) = — +m( — 1),

l<=i=ml=<j<=y,
.

m+i+1

= +m(j - 1),

if(v) = mn+2
eveni,2<i<m-1,

m+i
=mn +

)

f(v2,i)) =mn+2m

f(vsi)=mn+3m

m+i—2
=mn +2m +

i-2
5 =Mmn+2m+

m-1, f(v2,ij) = mn+3m+m+ m(j - 1),

for odd i,

foreveni,2<i<m-1,1<j<n,

for

foroddi,1<i<m

for =1

foroddi,3<i<m,

foreveni,2<i<m-1.

for i=2,

foroddi, 1<i<m,

foreveni, 4<i<

fori=2,1<j<n
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i—2

—mn+3m+ 2 TMi-1), forevenl,4<ism-1,1<j<n

m+i—2
, =mn+3m++m(j-1), foroddi,1<i<m,1<j<

n f(vsi) =2mn+4m+m(j-1) for i=1,1<j<n

m+i—1

=2mn +3m + +m(j—-1), foreveni,2<i<m,1<j<n

2
-1
=2mn+3m+___+m(j- 1), foroddi,3<i<m,1<j<n
2
Denote S = {f(x) + f(y) | xy € E(f3)} as the set of edge weights of the vertex labeling of H3.
m+1 m+1
+'—£ +1 T + m+1 )

Therefore, S ={ mn ,mn+ 2, -, 4mn+5m+} Next, define the
edge labeling f: E(H3) 2> 3mn+3m+1,3mn+3m+2,:--,7mn + 4m} as follows. The set
of edge weights of the total labeling is denoted by W = {f(x)+f(y)+f(xy) | xy € E(H3)}. It can
be seen that W = {s + f(xy) | xy EE(H3), s €S}.

Consider the following cases.
Casel.d=2.
Define the minimum edge weight as
a = min{f(xy) | xy €E(H3)}+ min{s | s €S}

m+1l

)

=(B3mn+3m+1)+(mMn+1+

m+1
=4mn +3m+ + 2.

2

By choosing this minimum value of edge weight, we have the difference d = 2.
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Case2.d=1.

Let s €S. Define the edge labeling of Hzas follows.

m+1 f(xy)
=s, for2mn+2m+1<s<3mn+3m+3m+
2
m+1
=4dmn+s, formn+1+__<s<3mn+3m.
2
By defining this edge labeling, the minimum edge-weight is a

=s+f(xy)=B3mn+3m+1)+(3mn+3m+1)=6mn+6m+ 2.

Therefore, there exist a super (a1, 1)-EAMTL and a super (az, 2)-EAMTL of H3, where ai=

m+1

6mn +6m + 2 and a;=4mn+3m+ , +2.. InFigure 2. we obtain a Super (100, 2)-EAMTL of
(CmxP3))OK 4
The black labels are for the vertices,while the blue ones are for the edges 3.

Conclusion

This paper shows that the branched-prism graph H3 =(CmxP3)) O°K »

m +1admits a super (6mn + 6m+2, 1)-EAMTL and (4mn+3m+
5 +2, 2)-EAMTL for odd m, m = 3,

n 2= 1. Combining this result with [1] and [2] we have the
super (a, d)-EAMTL of the branched-prism graph H3 (slitly
dif fer from Figer

H2) d€{0, 1,2}.
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