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ABSTRACT
A vertex antimagic total labeling or valuation (VATL) of a simple graph G with v vertices and e edges is a

bijection f: V(G) U E(G)—>{1,2,...v +e} so that the weight of each vertex defined as w (v) =f (v) + X, EN(¥) fluv)

where N (v) is the neighborhood of v, is distinct for all ve V. We examine some vertex antimagic valuations of
Generalized Petersen graphs and mention their role in communication networks in this paper.
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1. INTRODUCTION

Graph labeling is a widespread concept in the field of Graph theory which was established in the late 1960’s.
Graph labeling is an assignment of integers to the vertices or edges or both of a graph under certain criteria. Joseph
A. Gallian (2014), gives a survey of Graph labelings in detail. In this paper, we study some vertex antimagic total
labelings of Generalized Petersen graphs. Antimagic labelings play a vital role in Communication networks, Circuit
designs, Radars, etc.
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Figure.1l. Example - VATL of 3P (7, 3)

Antimagic Labelings in Communication Networks: A communication network is composed of nodes, each
of which has computing power and can transmit and receive messages over communication links, wireless or
cabled. Local Area Networks (LAN), e.g. inside one system or area and Wide Area Networks (WAN), e.g. between
systems are the two major classifications of communication networks. It might be obligatory in many circumstances
to assign each user terminal and each communication link between terminals a node label, subject to the constraint
that the definite numbers designed for each node according to the practical issues are distinct. This situation is
addressed by means of modeling the network wireless LAN in the form of an interface graph and solving it using
suitable graph labeling technique namely the antimagic labeling.

In this paper, we examine the construction of vertex antimagic labeling of a specific family of graphs called
Generalized Petersen graphs since wireless networks can be easily modelled using these graphs. In such graphs
vertices represent communication endpoints and edges represent two-way channels.

Definition 1: A vertex antimagic total labeling or valuation (VATL) of a simple graph G with v vertices and e edges

is a bijection f: V(G) UE(G) - { 1,2,... v +e } so that w(v)= f (V) + Zuen(w) f (1) is distinct for all veV. A graph
which admits a vertex antimagic total labeling is called vertex antimagic total.

L n . .
Definition 2: Forn>3,1<m< 5 a 3-regular graph with 2n vertices uo, Us,...un.1, Vo, V1,...vn.1 and edges (ui,vi),

(ui,Uis1), (Vi,Viem) for all' i €{0,1,2,...n-1}, where the subscripts are taken modulo n is called a Generalized Petersen
graph denoted by P(n,m). We can find some vertex antimagic labelings of Petersen graphs (Anak, 2003; Miller,
2000; 2008).

Theorem: For n odd, n> 7, r P(n, 3) is vertex antimagic.

Proof: Consider the labeling f': V(rP(n,3)) U E(rP(n,3)) — { 1,2,... 5nr} defined as follows:

We consider three possible cases.

Case 1: If n=1 (mod6)

Fori=nt, nt+1, nt+2, ... nt+(n-1); where t =0,1,2,...r-1,
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f(ui)

f(vi)

f(UiVi)

f(UiUi+1) =

f (ViVisz)

%(12n —i+16nt), for i—nt=0 (mod 3),

%(10n _i+16nt), for i—nt=1(mod 3),

%(11n —i+16nt), for i—nt=2(mod3).

%(15n—i+16nt), for i—nt =0 (mod 3),
%(13n—i+16nt), for i—nt=1(mod 3),
%(14n—i+16nt), for i—nt=2(mod3).
%(i+14nt+3), for i—nt=0 (mod 3),
%(2n+i+14nt+3), for i—nt=1(mod 3),

%(n+i+l4nt+3), for i—nt=2(mod?3).

2n+5nt +1, for i—nt=0,

%(6n—i+11nt+2), for i—nt=0(mod 2),i —nt =0,

%(5n—i+11nt+2), for i—nt=1(mod 2).
n+5nt+1, for i—nt=0,
%(7n—i+31nt+6), for i—nt=1(mod 6),
%(8n—i+31nt+6), for i—nt=2(mod 6),
%(9n—i+31nt+6), for i—nt =3 (mod 6),

%(10n—i+31nt+6), for i—nt =4 (mod 6),

%(11n—i+31nt+6), for i—nt=5(mod 6),

%(12n—i+31nt+6), for i—nt =0 (mod 6),i —nt = 0.

Under this labeling, the vertex weights are derived as:
For i =nt, nt+1, nt+2, ...,nt+(n-1); where t = 0,1,2,...r-1,

w(vi) =

%(45n+120nt+21), for i—nt=0,

%(45n +120nt +15), for i—nt=3,

%(51n—2i+122nt+21), for i—nt=0(mod3),i—nt=0,i —nt=3,

%(47n —2i+122nt + 21), for i—nt=1(mod3),

1

E(49n —2i+122nt + 21), for i—nt=2(mod 3).
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é(51n+120nt+21), for i—nt=0,
w(ui) =
() %(51n+120nt+15), for i—nt=1,
%(57n—6i+126nt+21), for i—nt=0, i—nt=1.

Case 2: If n= 3 (mod6)
For i =nt, nt+1, nt+2, ...,nt+(n-1); where t = 0,1,2,...r-1,

%(12n—i+16nt), for i—nt=0 (mod 3),
f (ui =
(ur) %(11n—i+16nt+1), for i—nt=1(mod 3),
%(10n—i+16nt+2), for i—nt=2(mod 3).
%(15n—i+16nt), for i—nt =0 (mod3),
f(vi) =1
5(14n—i+16nt+1), for i—nt=1(mod 3),
%(13n—i+16nt+2), for i—nt=2(mod3).
%(i+l4nt+3), for i—nt =0 (mod 3),
f(UiVi) = 1 i .
5(n+|+14nt+2), for i—nt=1(mod 3),
%(2n+i+14nt+l), for i—nt=2(mod3).
2n+5nt +1, for i—-nt=0,
f(uiuwm)= |1 . . .
E(6n—|+11nt+2), for i—nt =0 (mod 2),i —nt =0,
%(5n—i+11nt+2), for i—nt=1(mod 2).
n+5nt+1, for i—nt=0,
%(8n—i+31nt+7), for i—nt=1(mod 6),
F(ViViss) = %(10n—i+31nt+8), for i—nt =2 (mod 6),
%(9n—i+31nt+6), for i—nt =3 (mod 6),
%(11n—i+31nt+7), for i—nt =4 (mod 6),
%(7n—i+31nt+8), for i—nt =5 (mod 6),
%(12n—i+31nt+6), for i—nt =0 (mod 6),i —nt = O.
Under this labeling, the vertex weights are derived as:
Fori=nt, nt+1, nt+2, ... nt+(n-1); where t =0,1,2,...r-1,
%(51n+120nt+21), for i—nt=0,
w(u) =
() %(51n+120nt+15), for i—nt=1,
%(57n—6i+126nt+21), for i—nt=0, i—nt=1.
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%(47n+120nt+21), for i—-nt=0,
%(45n+120nt+21), for i—nt=1,
E(49n+120nt+21), for i—nt=2,
w(vi)= |6
%(45n +120nt +15), for i—nt=3,

%(51n—2i+122nt+21), for i—nt=0(mod3),i—nt=0,i—nt =3,

%(49n—2i +122nt +23), for i—nt=1(mod 3),i—nt =1,

%(47n—2i +122nt +25), for i—nt=2(mod 3) ,i—nt = 2.

We can prove w(ui) # w(y) ; W(vi) # w(vj) and w(u;) # w(v;) foralli,j.
Hence r P(n,3) is vertex antimagic .
Similarly, we can prove for the case n=5 (mod6).

2. CONCLUSION
In this paper we have presented some vertex antimagic labelings of Generalized Petersen graphs. As these

graphs can be imitated as the group of communication networks, they play a vital role in preserving the discipline
and maintaining specific codes of networks thereby providing more secured system.
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