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Abstract. An L(3,2,1)-labeling is a simplified model for tikhannel assignment problem.
It is a natural generalization of the widely stutlig2,1)-labeling. An L(3,2,1)-labeling
of a graph G is a function f from the vertex seGY(o the set of positive integers such
that for any two vertices x,y, if d(x,y) = 1, thdrf(x) — f(y) | > 3; if d(x,y) = 2, then
f(x) — 1f(y) | > 2; if d(x,y) = 3,then | f(x) — f(y) | > 1. The L(3,2,1)-labeling number{G)

of G is the smallest positive integer k such thédtas an L(3,2,1)-labeling with k as the
maximum label. In this paper we determine the L3;Bbeling number of the Jahangir
graph Jdm
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1. Introduction

Griggs and Yeh defined the L(2, 1)-labeling ofragh G = (V, E) as a function f which
assigns every x,[yV, a label from the set of positive integers sm:d{tll f(x) — f(y) | >2

if d(x, y) = L and f(x) — f(y) | = 1if d(x, y) = 2 [1].

L(2, 1)-labeling has been widely studiedeaent years. Chartand et al. introduced
the radio-labeling of graphs; this was motivated tbg regulations for the channel
assignments in the channel assignment problem I[Rdio-labeling takes into
consideration the diameter of the graph, and asultr every vertex is related.

Practically, interference among channels rgaybeyond two levels. L(3, 2, 1)-
labeling [2,4] naturally extends from L(2, 1)-laiogj, taking into consideration vertices
which are within a distance of three apart; howgiteremains less difficult than radio-
labeling.

In this chapter we determine the L(3,2,1klaiy number of the Jahangir graph.J

Definition 1.1. Let G= (V,E)be a graph and f be a mappiny f> N. f is anL(3,2,1)-
labdling of G if, for all x,yV,
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3 if d(x,y)=1
If(x) — f(y)|=12 if d(x,y)=2
1 if d(x,y)=3

Definition 1.2. The L(3,2,1)-number, K3(G), of a graph G is themallestnatural
number k suchthat G has an L(3,2,1)-labeling with k as the maximiatel. An
L(3,2,1)-labeling of a graph G is called a minirhé3,2,1)-labeling ofG if, under the
labeling, the highest label of any vertex is(&).

Note : If 1 is not used as a vertex label in an L(3, 2labgling of a graph, then every
vertex label can be decreased by one to obtairhand(3, 2, 1)-labeling of the graph.
Therefore in a minimal L(3, 2, 1)-labeling 1 wikcessarily appear as a vertex label.

Definition 1.3. A cycle in a graph G is a sequence of distinct verticgsh(u,,...,Un-1))
where w and y. are adjacent for alli=0, 1, 2,..., tn2) and y,_;) and §y are
adjacent. A cycle with n vertices is denoted hy C

Definition 1.4: The Jahangir graph J, nfor m> 3 is a graph on (nm + 1) vertices. That
is, a graph consisting of a cyclg,@vith one additional vertex which is adjacent to m
vertices of G, at distance n to each other og,C

Theorem 2.1: K3( J,m)=2m + 2 for all m» 5 where J, is the Jahangir graph.
Proof : Let G =(V, E) be the Jahangir graph, Jwith the vertex set

V ={ug,Us, W, ...,Un, Vi, Va,..., Var} and the edge set

E={ugl: 1<i <m}O{UsVaur: 0<i<m—-210 {vivisr: 1<i <3m — 1 with
i #3,6,...,3m }0 {vail,y Vair: 1 i <m-—1, j = 2,3,4,...,m}.

Let f be a minimal L(3,2,1)-labeling of the aalir graph 4, we have d(y u) =
1 forall 1<i<m;d(uyy) =2 forall 1<i, j < mwith i#j; d(Us,Vvsi1) = 1 for all
1<i<m-1;d(yvi) =1 forall 1<i<3m — 1 with i# 3,6,...,3m ; d(ug,Vsi.2) = 4 for
all 1<i<m-2.

Since the diam(G) is greater than three, f isinjactive. Since f is minimal, any
one of the vertices of G should have label 1. (i) &= 1. we have d@iu) = 1 for all 1<
i <m, without loss of generality we can assumeg) 4.

As the distance between any two vertices;af uwo, their labels should differ by
atleast 2. Since f(i> 4 and there are (m-1) remaining vertices;pthe label of one of
the vertices of ishould be greater than or equal to 2(m— 1)+ 4.

Hence K(Jym >2m + 2.
Next we prove that J; ) < 2m + 2. Define

1 ifi=0
f(r =

2(i+ 1) iL<i <m

2 if =i2, 5, 8, ...,(3m — 1)

5 f ii=6,912,..,(3m-3)
fy=J 7 if i=1&i=10,13,(3m—2)

9 if i=3,3m

11 ifi=47
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As per the labeling, the max {f(u) :mMV}=2m + 2.
Hence K(J ) =2m + 2 for all n» 5.

L(3,2,1) - labeling of Js
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Figure2.2: (a) (Ks(Js 5) =12

L(3,2,1) - labeling of Jg
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Figure2.2: (b) (Ks(d 9) = 18
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