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ABSTRACT

For any non-trivial abelian group A under addition a graph G is said to be A‘-inmglc If I’I_Zr e exists q labd,-,,g :
E(G)—4 ~ {0} such that, the vertex labeling {* defined as f*(v) = Sf(uv) taken over all edges uv mc; ;’"‘ Al visa congygy,
An A-magic graph G is said to be Zi-magic graph if the groupA is Zk the group of integers moauio k. These Z“’"agic
graphs are referred to as k-magic graphs. In this paper we prove that the graphs such as triangular snafe, doubj
triangular snake, T°(T,) and quadrilateral snakeare Zi-magic graphs.
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1. Introduction

Graph labeling is currently an emerging area in the research of graph theory, A graph
labeling is an assignment of integers to vertices or edges or both subject to certain conditions, 4
detailed survey was done by Gallian in [8]. If the labels of edges are distinct positive integers ang
for each vertex v the sum of the labels of all edges incident with v is the same for every vertex v in
the given graph then the labeling is called a magic lab={ing. Sedlacek [11] introduced the concept of
A-magic graphs. A graph with real-valued edge labeling such that distinct edges have distinct non-
negative labels and the sum of the labels of the edges incident to a particular vertex is same for all
vertices. Low and Lee [10] examined the A-magic property of the resulting graph obtained from the
product of two A-magic graphs. Shiu, Lam and Sun [12] proved that the product and composition of
A-magic graphs were also A-magic. For any non-trivial abelian group A under addition a graph G is
said to be A-magic if there exists a labeling f: E(G)—A—{0} such that, the vertex labeling f* defined
as £'(v) = 2f(uv) taken over all edges uv incident at v is a constant. An A-magic graph G is said to
be Zyx-magic graph if the group A is Z the group of integers modulo k. These Zy-magic graphs are
referred to as k-magic graphs. Shiu and Low [13] determined all positive integers k for which fans
and wheels have a Zi-magic labeling with a magic constant 0, Kavitha and Thirusangu [9] obtained
a Zx-magic labeling of two cycles with a common vertex. Motivated by the concept of A-magic
graph in {11] and the results in [10, 12, 13] Jeyanthi and Jeya Daisy [1-7] proved that some standard

graphs admit Zy-magic labeling. We use the following definitions in the subsequent section.
Definition 1.1 The triangular snake Ty is obtained from the path P, by replacing each edge of the

path by a triangle Cs.
Definition 1.2 A double triangular snake DT, consists of two triangular snakes that have a commo”

path.
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Definition 1.3
.3 A quadrilateral s i
nake Q, is i
eycle Ca. is obtained from a path P, by replacing each edge of Pn by a

Definition 1.4 -
4 Let G=(V,E i =
(V,E) be a simple graph and G'=(V’,E') be another copy of graph G. Join

each vertex v of G .
e 2 o to the corresponding vertex v' of G' by an edge. The new graph thus obtained is
- tuple graph of G. 2- tupl :
' ple graph of G is denoted by T * i
2 y @G). Further if G =
V{T?(G)} = 2p and E{T*(G)} = 2q+p. (G). Further if G = (p, q) then

2 Zx-Magic Labeling of Snake Related Graphs

In this secti
tion we prove that the graphs such as triangular snake, double triangular snake,

2 .
T*(T,) and quadrilateral snake are Zi-magic graphs.

Theorem 2.1
The triangular snake Tn is Zk magic for all n 2 2.

Proof:
Tobe V(T,) =, /1isnpufy 1<is n—1}

llsiSn—l}u{u,vMIISiSn—-l}u{v,u,./lsiSn—l}

Let the vertex set of
and the edge set be E(T,} = {v,.v[ "
We consider the following two cases.

Case (i): n is odd.

For any integer ‘@’ such thatk > a.
— {0} as follows:

Define the edge labeling fET,)— Z,
a foriis odd
SO = k—a foriliseven

k-a forlSiSn—-l

fu) =
flupa) =a Jor1sisnh
Then the induced vertex Jabeling /* : V() Z is f*(v)=0(mod k) forall veV(Z,).

Case (ii): n is even:
er ‘a’ such that k> 2a.

For any integ
e labeling [ET) Z,

—{0} as follows:

Define the edg
a foriis odd
f Vi) = f—a foriiseven

o) =a Jor1SIENT
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Swy,,) =a for1<i<n-1.

vEV(F]

Thus triangular snake Ty is Zx magic for all 1 2 2

Examples of Z;-magi i
;-magic labeling of Ts and Zs-magic labeling of Ts are shown in Fig
ure |,

Z+-magic labeling of T5 Z4-magic labeling of T

Figure 1

Theorem 2

The Double triangular snake DT, is Zx magic whenn is odd.

Proof:
Let the vert

}U {U,-,W,-/ISI'Sn—l}and the ofy

ex set of DTa be V(DT,,)={V,./ISiSn
i<nel

set be E(DTn) = {V,'Viﬂ /1< i<n "I}U'{uiviH, WiVin /1= i<n —-I}U{V,-up " e
such that k> 2a.

7:EDL) > %

For any integer ‘a’
— {0} as follows:

Define the edge labeling
2a foriis odd
SOV) =\ g-2a fori® even

j<ign-]
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Figure 2 Z;-magic labeling of DT

Theorem 3

The 2-tuple graph of triangular snake T(T) is Zi magic for all 712 2.

Proof:

Let the vertex set of TX(Ty) be V(T*(T})) = {v'.,vi' /1<i< n}u fi u 115i<n— 1} ’_

S

and the edge sct be

. . . _- r < -< -
E(T*(T,) = {\’.-V,-,l ViV s Villy, Vi ua, [1Si<n —l}u {4, 4V, 115iSn l}u {v,.v,,_‘.fI /1<i<n}

iy iy

For any integer a such that k > 4a.

Define the edge labeling f : E(TX(T,)) —> Z, —{0} as follows:
foy.) =V =k-a for1si<n-1

fu) =fvui=k—a forlsi<n-l

fuy,) =f(uv,,)=k—-a for1<isn-1
fv,) =fvv)=2a

fV,_,) =4a for 2sisn -1

fuu,) =2a for1sis n-1.

Then the induced vertex labeling [ :V(T*(T)) > Z, is ff(v)=0(mod k) for all

veV(T*(T,))-Thus th

An example of Zs

e 2-tuple graph of triangular snake T3(Ta) is Z« magic for all 1 2 2.

-magic labeling of T*(73) is shown in Figure 3.

Figure 3 Zs-magic labeling of TTh)
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Theorem 2.4 ;
{

,' - s
The quadrilateral snake Qn is Zi magic forall 722

Proof:

Let the vertex set of Qa be V(Q,,)={V,-/15is ”}U{"i” SiSn—l}U{lx;/lsiS’hl}

and the edge set be
,w,/léién—l}

EQ,)= {V,-VM /1<i<n —-l}u {w,.v,.,l /1<i<n -I}U {V,-ll,-, u

For any integer a such that k> a.
Define the edge labeling f : E(Q,) = Z,—{0} as follows:

k-a for i is odd
f(vam):{  po s

a for i is even
for i is odd

Jfor i is even

f(u,m)={k ~
a

fwy,)= {Z for i is odd

—a  foriliseven

£ )= a for i is odd
WV ) S\ _a foriis even

Then the induced vertex labeling f*:¥(Q,) > Z; is f *(v)=0(med k) forall veV{Q,).

Thusthe quadrilateral snake Qn is Zx magic for all n > 2.
An example of a Zs-magic labeling of Qsis shown in Figure 4.

3 2 3
Figure 4 Zg-magic labeling of Q4
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