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Abstract. Let G be a connected graph and c  a proper coloring of G . For 

1,2, ,i k= >  define the color class 
iC  as the set of vertices receiving  color i .  The 

color code ( )c vÔ  of a vertex v  in G  is the ordered k -tuple 

1( ( , ), , ( , ))kd v C d v C>  where ( , )id v C  is the distance of  v  to 
iC  .  If all distinct 

vertices of G  have distinct color codes, then c  is called a locating-coloring of 

G . The locating-chromatic number of graph G , denoted by ( )L Gc  is the 

smallest k  such that G  has a locating coloring with k  colors. In this paper we 

discuss the locating-chromatic number of  amalgamation of stars ,k mS .  ,k mS  is 

obtained from k  copies of star 
1,mK  by identifying a leaf from each star. We 

also determine a sufficient condition for a connected subgraph ,k mH SÌ  

satisfying ,( ) ( )L L k mH Sc c¢ . 
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1 Introduction  

Let G  be a finite, simple, and connected graph.  Let c  be a proper coloring of  

a connected graph G  using the colors 1,2, ,k>  for some positive integer k , 

where ( ) ( )c u c v¸  for adjacent vertices u  and v  in G . Thus, the coloring c can 

be considered as a partition Ôof ( )V G  into color classes (independent sets) 

1 2, ,..., kC C C , where the vertices of iC  are colored by i  for 1 i k¢ ¢.  The color 

code ( )c vÔ  of a vertex v  in G  is the ordered k -tuple 1( ( , ), , ( , ))kd v C d v C>  

where ( , ) min{ ( , ) | }i id v C d v x x C= Í for 1 i k¢ ¢. If all distinct vertices of G  

have distinct color codes, then c  is called a locating-coloring of G . A 

minimum locating-coloring uses a minimum number of colors and this number 

is called the locating-chromatic number of graph G , denoted by ( )L Gc . 
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The following definition of an amalgamation of graphs is taken from [3]. For 

1,2, ,i k= > , let 
iG  be a graph with a fixed  vertex 

oiv . The amalgamation 

Amal( , )i oiG v  is a graph formed by taking all the 
iGôs and identifying their 

fixed vertices. In this paper, we consider the amalgamation of stars. More 

precisely, for 1,2,...,i k= , let 1, , 1
ii n iG K n= ² where 

oiv  be any leaf (a vertex of 

degree 1) of 1, inK . We denote the amalgamation of k  stars 1, inK by  

1 2,( , ,..., )kk n n nS , 2k² . We call the identified vertex as the center (denoted by x ), 

the vertices of distance 1 from the center as the intermediate vertices (denoted 

by ), and the -th leaf of the intermediate vertex  by  

. In particular, when ,  for all ,  we denote the 

amalgamation of k  isomorphic stars  by . 

The locating-chromatic number was firstly studied by Chartrand et al. [1]. They 

determined the locating-chromatic numbers of some well-known classes such as 

paths, cycles, complete multipartit graphs and double stars. Apart of paths and 

double stars, the locating-chromatic number of other trees are also considered 

by Chartrand et al. [2]. They constructed a tree of order   with the 

locating- chromatic number , where . They also showed 

that no tree on  vertices with locating-chromatic number . 

Based on the previous results, locating-chromatic number of amalgamation of 

stars have not been studied.  Motivated by this, in this paper we determine the 

locating-chromatic number of amalgamation of stars.  

Beside that, we also discuss the monotonicity property of  the  locating-

chromatic number for the class of amalgamation of stars.  Clearly, the locating-

chromatic number of a star  is , for any  (since all vertices must have 

different color codes).  Since any connected  subgraph  of  is also a star 

with small size,  then we clearly have .  However in general 

for any connected subgraph , the locating-chromatic number of may 

not be necessarily smaller or equal to the locating-chromatic number of  . 

In this paper, we also investigate the monotonicity property of the locating-

chromatic number for amalgamation of stars, . We derive a sufficient 

condition for a connected subgraph  satisfying . 


