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Abstract

Let V7, be an abelian group under multiplication. Let g : E(G) —» V, —{1}.
The vertex magic labeling on ¥, is defined as the vertex labeling g*: V(G) — V,
such that g*(v) = [1,, g(uv) where the product is taken over all edges ur of G
incident at v is a constant. A graph is said to be ¥, — magic if its admits a vertex

magic labeling on V,. In this paper we investigate the results on Torus graph,
Hexagonal Mesh and Honeycomb graph.
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AMS subject classification (2010): 05C78
1. Introduction

Laid foundation by Euler in the 18" Century, Graph Theory grew wider by
Sedlack, Kong, Lee and Sun. Sedlack introduced Magic Labeling Bloom and
Golomb connected Graph labeling to a wide range of applications such as Coding
theory, Communication design, Radar, Circuit design, Astronomy, Network and X-
ray crystallography.
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Let V, be an abelian group under multiplication. Let g: E(G) = V, — { 1}.
The vertex magic labeling on V, is defined as the vertex labeling g*: V(G) — V,
such that g*(v) = [1,, g(uv) where the product is taken over all edges ur of G
incident at v is a constant. A graph is said to be V,- magic if its admits a vertex
magic labeling on V.

The result is verified for Torus graph, Hexagonal Mesh and Honeycomb
graph.

2. Preliminaries:
Torus Graph

Cartesian product of two cycles is a Torus graph.
Hexagonal Mesh

A Hexagonal Mesh of dimension n is denoted by HX,, and has 3n* —3n+1
vertices and 9n* — 15n + 6 edges. These are six vertices of degree three called
the corner vertices. The centre of HX,, is at a distance n — 1 from each corner
vertex. Hexagonal Mesh has 2n-1 vertical lines. Let the middle line be X, lines
on the left side of X, are X,,X,, ..., X,,_, and the lines on the right side of X,
are X_;, X o, .., X_, 1.

Labeling for verticeson X, are vy 1, V5.2, ooy Vy201

Labeling for verticeson X, are v, 1,735 , «., V2.3,,_> and so on
Verticeson X,,_, are V1 , V2, vy Vne

Labeling for verticeson X_, are v_41 ,V_12, ---,V_1,2n,_1 and so on.
Finally labeling for verticeson X_,,.; are V_, 4114 ,V-ns1.2, s Vepaim -

Illustration: HX,
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Honeycomb Graph

One dimension of Honeycomb graph is a Hexagon denoted by HC(1). Let this
be layer L, . HC(2) is constructed by attaching 6 Hexagons on the boundary

edges of HC(1). Boundary edges of HC(2) is L,. L, is connected with
L, through 6 edges.

L, is connected with L,,_, through 6(n— 1) edges.

(i.e) HC(n) is constructed by attaching L,, to L,_, by 6(n-1) edges. There are
6n* vertices and 9n? — 3n edges in HC(1). Each vertex in HC(n) is denoted by
vp, Where p denotes the line number in which the vertex exists and g denotes

the position of the vertex in the line.

Illustration: HC(3)
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3.Main results:

Theorem 3.1: Torus graph T, ,, is V,-magic when m,n = 2.

Proof:

Let G be a Torus graph T, ,,

Let V(G) = {u,, : 1 =p =m; 1 < q =< n} be the vertex set of G.

Let E(G) = {upqUpsigil<p=ml<g=<n}u
U{umuwH:liipi: m,liqin}

[%mﬁl = u"pi; u’m+ 1.g = ul,q ]
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Let us define a function g: E(G) — V, — {1} such that
g(upqupJ,qu):—i fori=p=sml<g=n

g(uwuwﬂ):i forl=p=ml<g=n

Then g*:V(G) =V, — {1} is

g*(upq)z lfort=p=m,1<q<=n

This labeling holds for all cases whether m, n are either even or odd.

Thus Torus graph becomes a V,- vertex magic graph as it satisfies V, vertex magic
Labeling for m,n = 2.

Illustration: T; o
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Illustration: T; 5

24 |Page




International Journal of Advanced Technology in Engineering and Science g

Vol. No. 10, Issue No. 03, March 2022 i]' ates
www.ijates.com ISSN 2348 - 7550

i 1 i i i i

. -i : . . .
X . -1 - . -1 s =4 -1 -1
-1 . -1 B -1 1 \_1 < P A
i 1 \ \ 1 5 B
1 i \_i \ i \ i i i
. 3 ] _' _‘ _- " _.
e W W o e '
1 i i 1 i 1 1
-i ) _i i -1 -1 -1 5 -1
1 L
L e
i 1 il. 1 |5 i . i i X
1 -1 -1

Remark:

Torus graph can be labelled either with {i} or {—i} or {-1} for all edges. Torus

graph can also be labelled by using {i, —i,—1,—1} for the edges meeting at each

vertex. Thus getting the magic number “1” under multiplication at each vertex.
Hence Torus graph becomes I7,- magic graph in all cases.

Theorem 3.2: For n = 2, Hexagonal Mesh HX,, becomes a V,-magic graph.
Proof: :
Let G be the Hexagonal Mesh graph HX,, where n is the dimension.

Define a mapping g: E(G) — V, — {1} such that
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(i ifpisodd;1=p=n-—1
9(Vp1 Vpera) = {—i if piseven;l=p=n-—1

g(t?mﬁ_m) =1 whenp=1

(-1 if pisedd;1=p=n-—1
9(v-ps F‘@“J*l)_ {i if piseven;l=p<=n—1

9(Vpg Vpger) =—1forl<p<n—-1;1<g<n+1if niseven &
1=g=< n+2(ifnisodd)
9(VpgVpgir)=—1 when 1<p<n-21<qg<n+1if niseven &
1=g=< n+2(ifnisodd)
B _ (—iif nisodd
Whenp=n 9(Vna Vpas1) = {iif n is even

Whenp =—(n—1)

(v v )_ {—iif nis odd
I\Ya Yva+1) = | jif niseven

g(t’p,q vp_l,q+1)=—1 when 2=p=n—-2,1=g<n+1if nis even &

1=g< n+2(ifnisodd)
Q(Fp,q T?p_z,q)=—1 when p=1 ,g=23,..,n+1 (if n is even) &

1=g=n+2(if nis odd)
g(ﬂnq ﬁp—Lq) =—1 whenp=n,q=23,..,n

9(Vpg Vp2g-1)=—1 when p=1,q=23,..,n+1 (if n is even) &

q =2,3,...,n+2(if nis odd)
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g (vpg)=1forallp=12,...np=—1,-2,..,—(n—1);g=12,..n

Thus G satisfies V,- vertex magic labeling.

Hence Hexagonal Mesh HX,, is V,- magic forn = 2.

Ilustration:

Ilustration:

HX,

HX,
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Illustration: HX,

Remark:

Hexagonal Mesh can also be labelled by replacing {i} by {—i} and {—i} by {i} to
satisfy V,- vertex magic labeling.

Theorem 3.3: Honeycomb HC(n) is a V,- magic graph.

Proof:

Let G be HC(n) of dimension n.
Let V(G) ={1?M rl=sp<=sdn;l=gqg< Zn}
Define a function g: V(G) — V, — {1} such that

Boundary edges of L, L, ..., L,_, are labelled with "i" and their connecting edges
are labelled with " — 1"

Label the boundary edges of L,, with {i, —i} where two edges incident and with
{i, i} or {—i,—i} where there edges incident label the connecting edges between L,
and L,,_, with" — 1",
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That induces g*: V(G) — V, — {1]such that
g*(ﬂpq) =1forallp=1,2,..4n;9 =1,2,...,.2n
Thus G satisfies V, - vertex magic labeling.

So Honeycomb HC(n) is a V7,- magic graph. O

Illustration: HC(3)

Illustration: HC(4)
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