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ABSTRACT:

-number of a graphs G
G admits a label
vertices at distance two get different labels and adjacent vertices get labels that are at least two apart. Complete mu ltipartite
graph (or complete p-partite graph)
is that graph G whose vertex set can be partitioned into p subsets A1, A2,..., Ap
(also called partite sets) with |Ai| = ai for
, and |Ai| is the cardinality of each partite sets, such that uv E(G) if u Ai
and v Aj
smallest maximum labeling number of complete p-partite
graphs is
.

KEYWORDS: L(2,1)-labeling, complete multipartite g
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1. INTRODUCTION
An L(2,1)-labeling of a graph G is a function f from the vertices set V(G) to the set of all nonnegative integers such that if dist(u,v)
= 1 then |f(u) , and if dist(u,v) = 2 then |f(u) , where dist(u,v) denotes the distance between u and v in G. The
L(2,1)-labeling number
of G
G has an L(2,1)-labeling with max {f(v) : v V(G)}
The L(2,1)-labeling concept arose from the problem of assigning frequencies of radio transmitters. To avoid interferences,
transmitters that are close must receive frequencies that are sufficiently apart. Motivated by this problem, [8] proposed L(2,1)labeling. Other problem was proposed by proposed by [9] is to minimize the span of frequencies.
Complete multipartite graphs were introduced by [2] and [3]. One of variation of complete multipartite graphs is bipartite
graphs that introduced by [18], [15] and [14]. Bipartite graph is a graph whose vertex-set can be partitioned into two subsets
of vertices. But, if the partition of its vertices is p, it is called as p-partite graph, for
.
In section 2 we introduce the multi-partite graphs of interest and describe preliminary lemmas. In the last section, we give the
L(2,1)-labeling number of complete multi-partite graphs, or
.

2. PRELIMINARIES
Definition 2.1 [2] Complete multipartite graph (or complete p-partite graph)
be partitioned into p subsets A1, A2,..., Ap (also called partite sets) with |A i|= ai
Aj

is that graph G whose vertex set can
E(G) if u Ai and v

By other words, complete multipartite graphs has vertices set A1, A2,..., Ap. If
, all vertices in Ai are adjacent to all vertices
in Aj. But if i = j, there is none edge. So, Ai is null graph or complement of complete graph. If we sum Ai and Aj, we get a graph
that isomorphic with complete multipartite graph, so complete multipartite graph can be also constructed by summing p null
graphs, or
= A1 + A2+...+ Ap. Cause of that, complete multipartite graph has
vertices and has
edges. If p = 2, it is called as complete bipartite graphs. The complete bipartite graphs is shown in this fig. 1 below.
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Fig. 1.

(a) Complete bipartite graph K 3,4 , (b) Complete tripartite graph K 2,3,1,
and (c) Complete tetrapartite graph K 4,3,2,1

From the fig. 1 (a), there are two partition of vertices A1 and A2, a1 = 3 and a2 = 4. We take u A1 and v A2. Vertices ux and
uy are not adjacent, because they are in same set. But u and v are adjacent, because they are in different sets. By operating
two graphs, A1 is , A2 is . By sum this graph,
+ , we get bipartite graph K3,4. And the fig. 1 (b) is also, It is constructed
from
+ .
So that, for more partite sets,
Lemma 2.1 Let

.

is a chromatic number of graph G, the chromatic number of complete p-partite graphs

Proof. Because no adjacent vertices in one sets, we can give color them with same color. But we must give different color to
vertices in another sets, because they are adjacent. So, the chromatic number of complete multipartite graphs is number of its
partite sets, or in other words, the complete p-partite graphs can be partitioned in to p-colors.
Lemma 2.2
Proof.

is complete graph with p vertices.
has p subsets of its vertices, and K1 is self-complementary. By definition 2.1, every two distinct vertex of this

graph is adjacent, because ai = 1. So,

.

Lemma 2.3
Proof. By lemma 2.1, diam(Kn) = 1, because every two distinct vertex of complete graph is adjacent. But, if there exist a i
means the farthest vertex of u Ai is a vertex in Ai also, bbecause all vertices in Ai is adjacent to all vertices in Aj. If u Ai, ux and
uy are not adjacent, caused by definition 2.1. Because ux and uy are separated by v Aj, dist(ux, uy) = 2. Because the farthest
vertex of If u Ai is also in Ai,

3. L(2,1)-LABELING ON COMPLETE MULTIPARTITE GRAPHS
Lemma 3.1 No two vertices of complete multipartite graphs have a same label.
Proof. L(2,1)-labeling, we only consider to give label of two adjacent vertices or in distance two, but if the distance is greater
or equal than 3, no restriction is placed. Lemma 2.3 resulted labels of vertices in same set are differ at least by one, and label
of vertices in different sets are differ at least by two. So, no two vertices have a same labels in complete graphs.
Theorem 3.1
number of complete p-partite graph

-labelling number in graph G, the smallest maximum L(2,1)-labeling
.
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Fig. 2.

Complete p-partite graph

Proof. Let the vertices in A1 are labeled with 0, 1, 2, ..., a1-1. By lemma 3.1, no two vertices in A 1 given a same label, so a1-1 is
the smallest maximum label in A1.
For p = 2
We start from p = 2 because it is the smallest partition of this graph. Because all ve rtices in A 2 are adjacent to
all vertices in A 1, so the label in A 2 starts from (a1 1) + 2 = a 1 + 1.
And, the other vertices in A 2 can be labelled with ((a 1 +1) +1), ((a1 + 1) + 2), ..., ((a 1 + 1) + (a 2 - 1)) because the
vertices in distance two can be g iven label differ by less or equal than one, and cannot given label which less
or equal than a1 + a 2 + 1 because the rule of L(2,1)-labeling. So, the smallest maximum labelling number
.
For p = k
Because all vertices in A p are adjacent to all vertices in A i, for
-1, so the label in A p starts from (a 1 + a 2 +
a3 + ... + a k-1) + (k-1).
And, the other vertices in A 2 can be labelled with (((a 1 + a 2 + a3 + ... + a k-1) + (k-1) + 1), (((a1 + a2 + a 3 + ... + a k-1)
+ (k-1) + 2), ..., (((a1 + a 2 + a 3 + ... + a k-1) + (k-1) + (a k - 1)) because the vertices in distance two can be given label
differ by one, and cannot given label which less or equal than a1 + a 2 + a 3 + ...+ a k-1 + ak + (k-2) because the rule
of L(2,1)-labeling, so the smallest maximum labelling number
For p = k+1
Because all vertices in A p+1 are adjacent to all vertices in A i, for
p starts from (a 1 + a 2 +
a3 + ... + a k) + k.
And, the other vertices in A 2 can be labelled with (((a 1 + a2 + a 3 + ... + a k ) + k + 1), (((a 1 + a2 + a 3 + ... + a k ) + k +
2), ..., (((a 1 + a2 + a3 + ... + a k) + k + (a k+1 - 1)) because the vertices in distance two can be given label differ by
one, and cannot given label which less or equal tha n a 1 + a 2 + a 3 + ...+ a k-1 + ak + ak+1 + ((k+1) - 2) because the
rule of L(2,1)-labeling, so the smallest maximum labelling number
From these steps, we get a L(2,1) -labeling pattern. So, the smallest maximum labeling number of complete ppartite graph or

. For simplicity,

.
Corollary 3.1 [6], [11]

.

Proof. By lemma 2.1, complete graph is one variation of complete p-partite graph with ai = 1, and we get the smallest labeling
number of complete multipartite graphs from theorem 3.1. So,
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So, the labeling number of complete graph with p vertices is
Corollary 3.2 [11] For Cn is a cycle graph with n vertices,

.
.

Proof. C4 is a complete bipartite graph K2,2, so

So, the labeling number of C 4 is 4.
Corollary 3.3 [11] For Pn is a path graph with n vertices,

.

Proof. P3 is a complete bipartite graph K1,2, so

So, the labeling number of P3 is .

4. CONCLUSION
In this paper, we find the smallest maximum L(2,1)-labeling number of complete multipartite graphs with p-partitions is
.
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