International Journal of Information Technology and Knowledge Management

July-December 2009, Volume 2, No. 2, pp. 485-488

EDGE MAGICNESS OF N COPIES OF GENERALIZED
PETERSEN GRAPHS

J. Joy Priscilla’ & R. Sattanathan™

Let G = (V, E) beasimple graph with v vertices and e edges. An edge-magic total labeling isabijectionf: VUE - {1, 2, ...

v + e} with the property that for each edge xy, f(x) + f(y) + f(xy) =k, a constant called the magic sum or magic constant of the

graph G. The graph G which admits any edge magic total labeling is called edge magic total. A generalized Petersen graph
n

P(n,m),n=3,1<m <3 isa3-regular graph with 2n verticesu,, u,, ) for

alid{y,2,...n}, wherethe subscripts are taken modulo n. P(5, 2) is the standard Petersen graph. In this paper we study the

Lo ULV,

oV Y, ... voand edges (u, v), (U, u,), (v, v,

i+m:

edge magicness of N copies of generalized Petersen graphs where N is afinite positive integer.
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INTRODUCTION

A very popular concept of Graph theory is the concept of
labeling of graphs which was introduced in the late 1960's.
Graph labeling is an assignment of integers to the vertices
or edges or both under certain conditions. In[2] J. A. Gallian
gives a detailed survey of various graph labelings. In this
paper, we study the edge magicness of N copies of
generalized Petersen graphs where N is a finite positive
integer. Edge magic total labelingswerefirst introduced and
investigated by Kotzig & Rosain 1970 [3].

Definition 1 Let G = (V, E) be a simple graph with v
vertices and e edges. An edge-magic total labeling is a
bijectionf: VUE - {1, 2, ... v + €} with the property that
for each edge xy, f(x) + f(y) + f(xy) = k, aconstant called the
magic sum or magic constant of the graph G. The graph G
which admits any edge magic total labeling is called edge
magic total. In particular if f(V) = {1, 2, ... v}, then f is
called super edge-magic total labeling and the graph G is
called super edge-magic total.

Dual Labéling: If fisan edge-magic total labeling of
G =P(n, m) with v verticesand e edges, thenitsdual |abeling
f'isdefinedby f'(X) =v+e+ 1-f(x) OxOVf'(xy) =v+e
+ 1—f(xy) O xyOE with magic constant k' = 3(v+ e+ 1) —k

Definition 2 A generalized Petersen graph P(n, m), n =
n
3,1<m< — isa3-regular graph with 2n verticesu,, u

U, e
U,V V,, ... v, and edges (u, v), (u, u,,), (v, v, ) foral i
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{1, 2, ... n}, where the subscripts are taken modulo n. P(5,
2) is the standard Petersen graph.

Definition 3 Let G = (V, E) be a simple graph with v
vertices and e edges. Consider NG, the N copies of G where
Nisafinite positive integer. A bijection g : V(NG) U E(NG)
- {1, 2, ... N(v + e)} is caled copywise edge magic total
labeling if there exists magic constants k , K,, ... k such
that each of the t" copy of NG becomes edge magic total
separately with its own magic constant k for t = 1, 2, ... N
and NG is called copywise edge magic total.

From [1] we get edge magic total labelings of
generalized Petersen graphs as given in theorem 1 and
theorem 2.

Theorem 1 1f nodd, n= 3, then the generalized Petersen
graph P(n, 1) has an edge-magic total labeling with the

1 1
magic constant (i) k = E(lln +3) (i) k= 5(19n +3).
Proof of (i): Consider G = (V, E) = P(n, 1) withv=2n
vertices and e = 3n edges.
Definef: VUE - {1, 2, ...v+e=5n} asfollows:

il : .
(4n-i+1) fori =1(mod?2)
fu)= % ;

55(3n—i +1) fori =0(mod2)

Dl(n—i) fori =1(mod2),i #n
f(v)=m fori =n ,

%(Zn—i) fori =0(mod2)
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[Pn+i+1 fori #n

[(Pn+i+1 fori #n
%n+1 fori=n’

fUta) = %n+1 fori=n’

f(Uu,,) =
4n+2 fori =n i _
F(viviLy) :E4n+1 fori =n-1, %(I +3) fori =1(mod?2)

n+2+i) otherwise
in+2+) otherwi h(vivi+2):5§1(n+i +3) fori =2(mod2),i #n -1,

[(Bn+i+1 fori #n n

) = fori=n-1.
fuv) %3n+1 fori =n. H

For each edge, the weight is obtained as Casel1: For n=1 (mod 4)
f(0) + f(u,,) + () = 1) + fvy,) + (y,) =

o, -
f(u) + f(uv) +f(v) = %(Mn +3) %(16n D fori=timeda),

B . o
— (I3n—i +1 f =2 d 4 y
Thus f is an edge-magic total labeling. Moreover f(V) E4( n-i+1)  for i =2(mod4)

is i h(v) =0
={1, 2, ... 2n}. Hence this is also a super edge-magic total : ) _
labeling. %(14n—| +1) for i =3(mod 4),
O

Proof of (ii):

By duality, P(n, 1) hasan edge-magic total |abeling with
magic constant

54%(15n—i +1) for i =0(mod 4).

1 1 E%(lOn—i +3) for i =1(mod 4),
|<'=3(2n+3n+1)—E (11n+3)=§(19n+3) o
E%(lln—i +3) for i =2(mod 4),
h(uv;) =0
%(Rn—i +3)  for i =3(mod4),
0
%(Qn—i +3) for i =0(mod 4).

Example

Case 2 : For n =3 (mod 4)

Eri(lGn—i +1) for i =1(mod 4),

L a5n—i+1)  for i =2(mod4),

Edge-Magic Total Labeling of P(7, 1) with k = % (11n +3) =40 h(v) = %4 ;
%(14n—i +1)  for i =3(mod4),
Theorem 2 If nodd, n= 5, then the generalized Petersen Dl
graph P(n, 2) has an edge-magic total labeling with the %(13n—i +1) for i =0(mod 4).

magic constant k = > (15n + 3).

Proof: Consider G = (V, E) =P(n, 2) withv=2nvertices

ik . .
p— + _—
and e = 3n edges. Er1 (10n-i +3) for i =1(mod 4),

Defineh: VUE - {1, 2, ...v+e=5n} asfollows. Dl(gn_ﬂ.g) for i =2(mod4),
) = o
D1(2n+i +1) fori =1(mod2) %(12n—i+3) for i =3(mod 4),
h(w) =% ; y . .
%(3,1“ +1) fori =0(mod2) &(ﬂn—l +3)  for i =0(mod4).
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For each edge, the weight is obtained as By duality principle we have the following corollary.
h(u) + h(uu,,) + h(u,,) = h(v) + h(vv,) + h(v, ) = Corollary If nodd, n > 3 and N is a finite positive
1 integer then N P(n, 1) is copywise edge-magic total with
h(u) + h(uv) + h(v) = > (15n + 3) the magic constant of the t copy given by

. . . . [102N-t) +9|n+3
Thus h is an edge-magic total labeling. Here h is self- = > .
dual.

Example Theorem 4 If n odd, n = 3 and N is a finite positive
integer then N P(n, 2) is copywise edge-magic total with
the magic constant of the t" copy given by

_ [1o(N+t)-5n+3

tT 2 )

Proof: As explained in theorem 3, similarly, we
construct the labeling g of NP(n, 2) as follows:

Consider the labeling h given in theorem 2 .Then the
labeling of the t" graph (copy) is given by

Edge Magic Total Labeling of P(5, 2) with k = % (15n + 3) = 39 g'(u) = h(u) + (t=1)5n
Copywise Edge Magic Labelings of NP(n, m) g(v) = h(v) + (t=1)5n
g(uv) = h(uv) + (N-t)5n
_'I_'he(_)rem 3 If nodd, n _2 3 and_ N is a fini'Fe g(uu,) = h(u u,) + (N-)5n
positive integer then NP(n, 1) is copywise edge-magic o '
total with the magic constant of the t™" copy given by g(v,v,,) = h(vv,,)) + (N-)5n, wheret =1, 2, .
[10(N +1) _9] n+3 It can be easily verified that the magic constant of the
k = > : o [10(N +t) -5 n+3
t" graph (copy) is given by k = > . Thus

Proof: Label the first graph of NP(n, 1) as given in N P(n, 2) is copywise edge-magic total.
theorem 1. Label each of the t* graph (copy) by adding each EXAMPLES
label with (t—1)5n. Now interchange the corresponding edge
labels of the outer cycle as well as the inner cycle and that

of the uyv, edges in the first graph with the ones in the a7 /’ o 3 \
N graph. Do similarly between the second graph and the . 8;_ ,/\85 8 38

(N=1) graph, the third graph and the (N-2)™ graph and \ s . g s P16, \
S0 on, except in the case of N being odd where the labels of 77 \-J

(N + 1) / 2 graph remains unaltered. ’/’9& N /-w /68 Iﬁ’;.sso% / \ 23
In this manner, we construct the labeling g of NP(n, 1) 1 ““
asfollows: Consider the labeling f given in theorem 1. Then 15‘%
the labeling of the t" graph (copy) is given by 1 !
k = (2In+3) =96 k, :E(3m+3) =141

g'(u) = f(u) + (t=1)5n
g(v) = f(v) + (=1)5n
g'(uv) = f(uv) + (N-)5n
g(uu,) =f(uu,)+ (N-)5n
g(vv,,) =f(vv,) + (N-t)5n, wheret =1, 2, .

Copywise Edge Magic Total Labeling of 2 P(9, 1)

It can be easily verified that the magic constant of the

[10(N +t)-9|n+3
th graph (copy) isgiven by k; = 5

NP(n, 1) is copywise edge-magic total. Copywise Edge Magic Total Labeling of 3 P(5, 2)

. Thus k1:%(35n+3):89 kZ:%(45n+3):114 k3:%(55n+3):139
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k, =2 (55n+3) =194 ks = 2 (65n+3) =229 k, =2 (75n+3) =264
2 2 2

Copywise Edge Magic Total Labeling of 4 P(7, 2)

1 1 1
h=(5IN+3)=T8  kp=2(6IN+3 =98  ky=_(7In+3)=108 k4=%(81n+3)=123 k5=%(91n+3)=138

Copywise Edge Magic Total Labeling of 5 P(3, 1)

CONCLUSION of generalized Petersen graphs, welook forward to construct

consecutive magic labelings for the same.
In this paper we have discussed about edge magicness of N o0 :

copies of generalized Petersen graphs which are isomorphic REFERENCES
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