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ABSTRACT- A graph G of order p and size q is called (a,d)-edge-antimagic total if there exists a one-to-one 
and onto mapping f from ∪ , ,… ,  such that the edge weights 
  , ∈  form an AP progression with first term ’a’ and common difference ’d’. The 
graph G is said to be Super (a,d)-edge-antimagic total labeling if the , , … , . In this paper 
we obtain Super (a,d)-edge-antimagic properties of certain classes of graphs, including Fans graph, Single 
fan graph, Half Kite graph and Ambrela graph. 

Keyword – Vertex Labeling1  Edge Labeling2 Edge-Antimagic3 Edge-Weight4. 2010 Mathematics Subject 
Classification: Primary 05C78; Secondary 05C76. 

I. INTRODUCTION 

All graphs in this paper are finite, undirected and without loops or multiple edges. For a graph G,V(G) and E(G) 
denote the vertex set and the edge-set respectively. A (p,q) graph G is a graph such that | |    and 
| | . We refer the readers to [16] or [17] for all other terms and notation not provided in this paper. 

A labeling of a graph G is any mapping that sends some set of graph elements to a set of non-negative integers. 
If the domain is the vertex-set or edge-set, the labeling are called vertex labelings or edge labelings respectively. 
Moreover if the domain is ∪ then the labeling is called total labeling. 

Let f be a vertex labeling of a graph G, we define the edge-weight of     to be . 
If  is a total labeling then the edge-weight of uv is . 

Let G be a (p,q) graph, a bijective function :  E G  1,2,… , p q  is called an (a,d)- edge antimagic 
total labeling of G, if the set of all edge-weights : : , , … , 1  where 
0 and    0  are two fixed integers called 1st term and common difference respectively of an Arithmetic 
Progression (AP). In his Ph.D. thesis, Hegde called this labeling a strongly (a,d)-indexable labeling [1]. If such a 
labeling exists, then G is said to be an (a,d)-edge antimagic total labeling. Moreover, f is a super (a,d)-edge-
antimagic total graph is a graph that admits a super (a,d)-edge antimagic total labeling. The (a,0)-edge- 
antimagic total labelings are usually called edge-magic in the literature [2,3,6,7]. Definition of (a,d)-edge-
antimagic total labeling and super (a,d)-edge-antimagic total labeling where introduced by Simanjuntak et.al 
[14]. These labelings are natural extensions of the notions of edge magic labeling studied by Kotzig and Rosa 
[10]. Also see [3,9,13,15] and the concept of super edge-magic labeling defined by Enomoto et.al [11]. Mac 
Dougall and Wallis [12].  

Many other researchers obtained different forms of antimagic graphs. For example see Bodendiek et.al [2], 
Harts field et.al [8], Baca et.al [3] established some relationships between (a,d)-edge-antimagic vertex labeling 
and (a,d)-edge-antimagic total labeling. Also Bac    et.al studied super (a,d) edge-antimagic total labelings of 
mK  [4] and super (a,d)-edge-antimagic properties of certain classes of graphs, including friendship graphs, 
Wheels, fan, complete graphs and complete bipartite graphs [5]. 

In this paper we establish super (a,d)-edge-antimagic properties of certain classes of graphs, including Fans 
graph, Single fan graph, Half Kite graph and Ambrela graph. 
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II. FAN GRAPHS 

The Fans graph F  is a set of n triangles having a common vertex as a centre c and joined by a pendent edge cx 
where x is pendent vertex. For the th triangle denote the other two vertices  and    

Theorem2.1. Suppose that the Fans graph   F      1) is super (a,d)-edge-antimagic total then   < 3. 

Proof . Suppose that F ,    1 has a super (a,d) edge-antimagic total labeling 

:  F  1,2, … ,5n 3 . 

Thus W = { : , ∈  F , , … , 3  } is set of edge-
weights. One can easily see that the minimum possible edge-weight in super (a,d)-edge-antimagic total  labeling 
is at least 2n+6. On the other hand, the maximum edge weight is no more than 9 5 

Thus,      +  3   9 5 

and 
 

3 

The following result is interesting because it Characterizes (a,1)-edge-antimagicness of Fans graphs. 

Lemma2.1. The Fans graph F  has (a,1)-edge-antimagic vertex labeling for  n=1,2,...,6,7. 

Proof . First we verify that F   has (a,1)-edge-antimagic vertex labeling for n=1,2,...,6,7. 

Trivially F  has (a,1) edge antimagic vertex labeling    with   1,     2, 

     = 4,   = 3 or     = 3,  2,   4, = 1  

In the case n=2,  label   (c) = 3,   ( ) = 1,   ( ) = 5,   ( ) = 4,   ( ) = 6,  2. 

If n=3, then label   (c) = 5,   ( ) = 1,   ( ) = 4,   ( ) = 3,   ( ) = 7,   ( ) = 6,   ( ) = 8,     = 2 

If n=4, then label   (c) = 7,   ( ) = 1,   ( ) = 6,   ( ) = 2,   ( ) = 4,   ( ) = 5,   ( ) = 9,   ( ) = 8,  

  ( ) = 10,     = 3 

If n=5, then the construct the vertex labeling  in the following way: 

  (c) = 9,   ( ) = 1,   ( ) = 8,   ( ) = 2,   ( ) = 6,   ( ) = 3,   ( ) = 4,   ( ) = 7,  

  ( ) = 11,     = 10,     = 12,    = 5, 

For n=6, put   (c) = 11,   ( ) = 1,   ( ) = 10,   ( ) = 2,   ( ) = 7,   ( ) = 3,   ( ) = 5,   ( ) = 4,  

  ( ) = 6,     = 9,     = 13,    = 12,    = 14.  

Lastly for n=7, put   (c) = 13,   ( ) = 1,   ( ) = 10,   ( ) = 2,   ( ) = 7,   ( ) = 3,   ( ) = 9,   ( ) = 
4,    ( ) = 6,      = 5,     = 8,    = 11,    = 15,     = 14,    = 16, 12 

It is a matter of routine checking to see that the vertex labeling   , 1   7 are (a,1)-edge antimagic. 

Conversely suppose that there exists a one to one function ∶ V  F  = {1, 2, ..., 2  + 2} with the set of edge-
weights of all edges in F   is W (F   = { , 1, ..., 3 }.  Let  =  ,   ,     2
2 and  V F ) =   ∪ ∪ ∪ {  where 1,2, … , 2, 1     = {  1, 2, … ,2 , 2
1   is a set consecutive integers. 

Let  = {  : 1   ∪ ∶ 1   ∪    

 = {  1, 2, … ,2 2,2 1,2 1,2 2,… , 2 2  

where as  = { , 1, … , 1,  and  = { 2 , 2 4, … , 3 2  as the sets of edge weights where 
 and  are obtained as sum of two distinct elements in  −  and  −   respectively. There exist an 

pendent edge cx such that W( ) =  +   ie c+x where , ∈ ,   ∈ .  Set S−{ } contains  >  −3 distinct 

elements and 
 

  pairs of edge weight which implies k must be odd and |   | = 
 

     

The sum of the values in the set    is equal to the sum of the edge weight in  

Thus 

k(k-1)/2 -  = 
 

 +
 

 
 
 

 
1   where 1       − 1 

or  
 
   

 
 

The value of the c is used (2n+1) times and the value of other vertices are used twice in the computation of the 
edge-weights. The sum of all the vertex labels used to calculate the edge-weight of F  is equal to  
2∑    2∑   2 1 4n2 10  + 6 + 2 2  

The sum of the edge-weights in the set W is 

∑  +∑   ∑   3
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Thus the following equation holds 

2∑  +2∑   2 1 2 3
 

 

or 4nk-4-2x-n2 +15 +8=6  

or 4nk-2k-2x- n2 +15 +8=6 . 

Since k is odd from 3  2 1,
 

  
 

 

and from last equation we get all possible integers of parameters n,k,a,x which are 

( , , ,  = (1, 1, 3, 3), (2, 3, 4, 2), (3, 5, 5, 2), (4, 7, 6, 3), (5, 9, 7, 5), (6, 11, 8, 8), (7, 13, 19, 12). 

Theorem2.2. The fan graph F has super (a,d) antimagic total labeling where d = 0, 2 and  n = 1,2,...,7.  

Proof . Label the vertices of F , n = (1,2,...,7)  by the vertex labeling   , 1   7 . From the previous 

lemma it follows that each labeling    , 1   7 . .  successively suppose the value 1,2,...,2n+2 

and the edge-weight of all the edges of  F  constitute an AP of common difference 1. If for each 

F ,  = {1, 2, ..., 7}, we make the edge labeling from the set {2  + 3, 2  + 4, ...5  + 3} then 

resulting total  labeling can be 

(1) Super (a,0)-edge-antimagic with the common edge-weight a or 

(2) Super (a,2)-edge-antimagic where edge-weights constitute an AP of common difference 2. 

III. SINGLE FAN 

   A Single fan F ,    2 is a graph obtained by joining a vertex c to all the vertices of a path P  and the vertex 
  ∉ .  Thus F ,  = (P ∪{ }) + {c} where  is stand. F   has  n+2  vertices say , , , , … , ,  

and 2n edges say , 1   , and stand    and  ,  where 1     − 1 

   We obtain a least upper bound for super (a,d) edge antimagic total  labeling of Single Fan. 

Theorem3.1. If  F   =  (P  ∪  + {c} is super (a,d)-edge-antimagic total labeling then  d < 3. 

Proof . Let  : ∶ V (F  ∪ E (F   {1, 2, ..., 3n + 2}, f is super (a,d)-edge-antimagic total 

Labeling. 

The set of edge weights W(F  = {  :   ∈ E F  } = { , ,…, 2 1  

The total edge weight of set is ∑ 2 2 1 ………… . . 1∈  

The sum of all vertex labels and edge labels used to calculate the edge-weights is thus equal 

to 3∑ 1 )+2{ )+ ∑ ∈  

=3∑ 2 2       ∑ ∈  

= 3 1 2 ⋯ 2 2   2   ) - ) + {  +3,…,3 2  

=  ……………………………..…(2) 

From (1) and (2) we have the following equation  
 

  = 2 2 1  

 
 

  

The minimum possible edge-weight is a = 1 + 2 +   + 3. The label of centre is ( ) ≤ 2,
1 and   3 

 ≤  3  
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IV.  HALF KITE 

The half kite graph is a set of n triangles and 2n tails (pendent edges) having a common centre vertex ’c’. For  
triangle, pendent edges are denoted by  and   denote the other two vertices see fig 1. 

 

Theorem 4.1. Every half kite graph K ,   1 has super (a,1)-edge-antimagic total labeling. 

Proof . Now define the vertex labeling: V (K  ) = {1, 2, ...,, 4   + 1} and the edge labeling 

E K  = {4   + 2, ..., 5 } in the following way 

  c 2  + 1 

  ) = , 1≤   ≤ 2  

  ) = 4 2 ,    1≤   ≤ 2   

 
6 3

1

2
,       ;

8 3
2
,      

 

 
4 1

1

2
,       ;

6 2
2
,      

 

 
8 2 ,          1 1

5 2,  i  n
 

Now we study the super (a,1)-edge-antimagic total labeling of half kite  set of n triangles having common 

centre vertex with   tails (pendent edges) at centre vertex c, let  denote the pendent vertices and  and  

denote the other two vertices (see fig 2.) 

Theorem 4.2. Every half kite , 1 with    pendent edges when n is odd has super (a,1)-edge-antimagic 

total labeling. 

Proof .  Let ∶ → 1,2, … . ,   be the vertex labeling  

and : →  1… 6  We define f as follows: 

 1 

1, 1
1

2
 

1

2
, 1   

3 1

2
, 1  
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 2 , 1
1

2
 

1
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1 , 1  

1

2
,  1 2  

3 3   , 1
1

2
 

4 3 ,
3

2
 

V.  AMBRELA 

A wheel , 3 is a graph obtained by joining all vertices of a cycle  to a another vertex  called the 
centre. An Ambrela , 3 is a graph obtained by joining c to  of a path .  contains 2n+1 vertices say 
, …. … , , , , … ,  and 3n edges say , 1 , , 1 1,    , ,   1
1 and   . 

Theorem 5.1. If Ambrela , 3 is super (a,d)-edge-antimagic total labeling then 3. 

Proof . Suppose that there exist a bijection :   ∪ E → 1,2, … , 1, 2, … 5 1  

Which is a super (a,d)-edge-antimagic total 

And W = {  :          ,   ∈ , , … , 3 1   

is the set of all edge weights. The maximum edge weight is no more than 2 2 1 5 1  

Thus 

1 3 1   9 2……………………………… . . … 3  

on the other hand, the maximum possible edge weight is at least 

1 + 2 + (2  + 2)  ie  2 5……………………………………… . . ……....(4) 

From (3) and (4) for ambrela  we have 

3 1 9 2 

 < 3 

Theorem 5.2. The Ambrela  An has super (a,d)-edge-antimagic total labeling with  = , 

1 ,   1,     1 , 1 ,  if and only if   =    .  

Proof . Assume that a one-one and onto function  : V ∪ E  → 1,2, … ,5 1  is a super (a,1)-edge-
antimagic total labeling. In the computation of the edge weight of  under the one-one and onto function f the 
label of the centre is used n+1 times, the label of each vertex , 1   is used 3 times, label of each vertex 

, 1   - 1 is used 2 times and   once. 

Thus 

3∑ 1 2∑ ) +  ∑ ∈  

3 1 2 ⋯2 1 2 ∑ 2 2 2…5 1   

=    2 ∑   …………………………..……(5) 

The sum of the edge weights under the one-one and onto mapping f is 

 ∑ 2 3 1 ………………………………………………… . . . 6  ∈  

From (5) and (6) 

2 3 1   2 ∑   

By putting    1 

 3 3 1
 

2 1 2 ⋯ 2 1 2 1   

3   (3 1 2 1  – 2 1  

   where  n = 3,9,15,21..... 

 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mallikarjun Ghaleppa et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2017/v9i5/170905328 Vol 9 No 5 Oct-Nov 2017 3699



The follo
reader. 

 

 
 

owing figuress (3),(4),(5) annd (6) are draawn for n=3,9,15,21. The 

 

general repreesentation is l

 

left to the 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mallikarjun Ghaleppa et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2017/v9i5/170905328 Vol 9 No 5 Oct-Nov 2017 3700



[1] B D A
[2] R Bod

verlog
[3] M Ba

239. 
[4] M Ba
[5] M Ba
[6] Z. Ch
[7] H. En
[8] N. Ha
[9] R.M. 

, Disc
[10] A Ko
[11] A Ko
[12] J.M. M
[13] G. Rin
[14] R. Si

comb
[15] W.D. 
[16] W.D. 
[17] D.B. W

Mallikar
professor
published

Dr. Dan
published

Acharya, S M He
dendick, G Walth
g Mannheim (199
ac  a,  Y. Lin, M M

ac   a C. Barriento
c   a Y. Lin, M M

hen , On super edg
nomoto, A.S. Llad
artsfield, G. Ring
Figueroa-Centen

crete Math. 231 (2
tzig, A Rosa, Ma
tzig, A Rosa, Ma
Mac Dougall, W.
ngel, A.S. Llado,
manjuntak, F. B
inatorial Algorith
Wallis, E.T. Bas
Wallis, Magic G

West, An Introdu

rjun Ghalepp
r in Sri Krish
d a number of

nappa G Akk
d a number of

gde, Strongly ind
har, Arithmetich 
93). 
Miller, R Simanju

os, On super edge
Miller, M. Z. You
ge magic graphs 
do, T. Nakaamiga
el, Pearls in Grap

no, R. Ichishima, 
2001) 153-168. 
agic valuations of
agic valuations of
D. Wallis, Strong
, Another tree con

Bertault, M Mille
hm (2000) 179-18
skoro, M Miller, S

Graphs , Birkhause
uction to Graph T

pa is pursuing
hna Institute 
f good researc

ka has done h
f good researc

R

dexable graphs, D
antimagicche Gr

untak, New const

e-antimagic total 
ussel, Edge antima
, J. combin. Math
awa, G. Ringel, S
ph Theory Acadim
F.A. Muntaner B

f finite graphs, Ca
f Complete graph
g edge magic labe
njecture, Bull JCA
er, Two new (a,d
89. 
Slamin, Edge ma
es Boston Basel, 

Theory Prentice-H

AUT

g Ph.D from B
of Technolog
h articles in In

his Ph.D and w
h articles in In

REFERENCE

Discrete math, 93 
raphen, in: Kwagn

tructions of magi

labeling of mK ,
agic graphs, Disre
h. combin compu
Super edge magic
mic Press, Boston
Batle, The place o

anadian Math. Bu
s Publ. CRM. 17
eling of a cycle w
A 18 (1996) 83-8
d)-antimagic gra

gic total labeling
Berlin (2001). 

Hall Englewood C

THOR PROF

Bharathiar Un
gy, Bangalore
nternational jo

working as pr
nternational jo

ES 

(1991)275-299.
ner, R Bodendiek

c and antimagic g

 Descrete Math. 3
ete Math. 307 (20
t. 38 (2001) 55-6

c graphs, SUT J. M
n, San Diego New
of super edge mag

ull. 13 (1970) 451
5 (1972). 

with a chord, Aust
85. SUPER (a, d)-
aph labelings in 

s, Austral J. Com

Cliffs. NJ (1996).

FILE 

niversity, Coim
e. He has com
ournals and co

rofessor in All
ournals and co

k (Eds) Graphent

graph labelings, U

308 (2008) 5032-
007) 1232-1244. 

64. 
Math. 34 (1998) 1
w York, London (
gic labelings amo

1-461. 

tral J. Combin. 2
-EDGE-ANTIMA
proceedings of 

mbin, 22 (2000) 17

mbatore. He i
mpleted MSC
onferences. 

liance Univer
onferences. 

tbeorie III, BI-Wi

Utilitas Math. 60 

-5037. 

105-109. 
(1990). 
ong other classes 

8 (2003) 245-255
AGIC GRAPHS 
11th Australian w

77-190. 

is working as
C and MPHIL

rsity Bangalor

 

issensch afts 

(2001) 229-

of labelings 

5. 
15 
workshop of 

 associate 
L. He has 

re. He has 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mallikarjun Ghaleppa et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2017/v9i5/170905328 Vol 9 No 5 Oct-Nov 2017 3701


	SUPER (, -EDGE-ANTIMAGICGRAPHS
	ABSTRACT
	Keyword
	I. INTRODUCTION
	II. FAN GRAPHS
	III. SINGLE FAN
	IV. HALF KITE
	V. AMBRELA
	REFERENCES
	AUTHOR PROFILE




