
 

  



Cover 

 

  



Daftar Isi 

 

 

 

  



Journal of Physics: Conference Series

PAPER • OPEN ACCESS

The Locating-Chromatic Number for Certain Operation of Generalized
Petersen Graphs sP(4,2)
To cite this article: A Irawan et al 2019 J. Phys.: Conf. Ser. 1338 012033

 

View the article online for updates and enhancements.

This content was downloaded from IP address 103.3.46.63 on 11/03/2020 at 04:25

https://doi.org/10.1088/1742-6596/1338/1/012033
http://googleads.g.doubleclick.net/pcs/click?xai=AKAOjst6shTgKhwOvEkxu5MiUR1gnKfsvaYDM7MfqCVegoGC8s8pFKpIRuqx-DsDFC2uoRhyZd8zUnhRuvUb81wWgPgU1ijsPOn4nIZBQgXLD8QktnmuFGB5B4JsJjW6IMIQKAXnl_xW9gLPPaY1mSo5NSqm-FSd1O5BOExmRUdPH90eDOlnRxoibFtfaUeIshI-NONddR9wShIEvJNOxmLpXDw_G4Ev7T5kdUb5pjfzjFwrwYqcunM1&sig=Cg0ArKJSzFdeqrvjNghY&adurl=http://iopscience.org/books


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICASMI 2018

IOP Conf. Series: Journal of Physics: Conf. Series 1338 (2019) 012033

IOP Publishing

doi:10.1088/1742-6596/1338/1/012033

1

The Locating-Chromatic Number for Certain Operation of 

Generalized Petersen Graphs 𝒔𝑷(𝟒, 𝟐) 

A Irawan1,2,a, Asmiati 3,b, Suharsono3,c, and K Muludi4,d 

1 Posgraduate student, Faculty of  Mathematics and Natural Sciences  Lampung 

University, Jl. Sumantri Brodjonegoro No.1, Bandar Lampung, Indonesia. 
2 School of Information and Computer Management (STMIK) Pringsewu Lampung.  

Jl. Wisma Rini No.09, Pringsewu, Lampung, Indonesia 
3 Departement Mathematics, Faculty of Mathematics and Natural Sciences Lampung 

University. Jl. Sumantri Brodjonegoro No.1, Bandar Lampung, Indonesia 
4Computer Sciences, Faculty of Mathematics and Natural Sciences Lampung 

University. Jl. Sumantri Brodjonegoro No.1, Bandar Lampung, Indonesia 

aagusirawan814@gmail.com; basmiati.1976@fmipa.unila.ac.id; 
csuharsono.1962@fmipa.unila.ac.id; dkurnia.muludi@fmipa.unila.ac.id 

Abstract. The locating-chromatic number of a graph combined two graph concept, coloring 

vertices and partition dimension of a graph. The locating-chromatic number, denoted by 𝜒𝐿(𝐺), 
is the smallest k such that 𝐺 has a locating k-coloring. In this paper, we discuss the locating-

chromatic number for certain operation of  generalized Petersen graphs 𝑠𝑃(4,2). 

1. Introduction  

Chartrand et al. [1] in 2002 introduced the locating-chromatic number of a graph, with derived two 

graph concept, coloring vertices and partition dimension of a graph. Let 𝐺 = (𝑉, 𝐸) be a connected 

graph and c be a proper k-coloring of 𝐺 with color 1,2, … , 𝑘. Let Π = {𝐶1, 𝐶2, … , 𝐶𝑘} be a partition of 

𝑉(𝐺) which is induced by coloring c. The color code 𝑐Π(𝑣) of v is the ordered k-tuple 

(𝑑(𝑣, 𝐶1), 𝑑(𝑣, 𝐶2),...,𝑑(𝑣, 𝐶𝑘)) where 𝑑(𝑣, 𝐶𝑖) = min {𝑑(𝑣, 𝑥)|𝑥 ∈ 𝐶𝑖} for any 𝑖. If all distinct vertices 

of 𝐺 have distinct color codes, then c is called  k-locating coloring of 𝐺. The locating-chromatic 

number, denoted by 𝜒𝐿(𝐺), is the smallest k such that 𝐺 has a locating k-coloring.  

In 2003, Chartrand et al. [2] successed in constructing 𝑛 ≥ 5 tree graphs with locating-chromatic 

numbers ranging from 3 to n, except (n – 1). Behtoe and Omoomi [3] found the locating-chromatic 

numbers on the Kneser graph. Furthermore, Baskoro and Purwasih [4]  found the locating chromatic 

number for corona product of graphs. Next,  Asmiati [5] determined the locating chromatic number of 

banana tree graph and Asmiati et al. [6]  for amalgamation of stars graphs. Asmati et al. [7] also found 

the locating chromatic number of firecracker graphs and Syofyan et al. [8] for lobster graph. 

Specially for non-homogenous tree graph in 2014, Asmiati [9]  determined the locating-chromatic 

number of non-homogeneous amalgamation of stars, then  Asmiati [10] for caterpillar graphs and non-

homogenous firecracker graphs. In 2017, Asmiati et al. [11] determined some generalized Petersen 

graphs 𝑃(𝑛, 1) having locating-chromatic number 4 for odd 𝑛 ≥ 3 or 5 for even 𝑛 ≥ 4. 
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The generalized Petersen graph 𝑃(𝑛, 𝑘), 𝑛 ≥ 3 and 1 ≤ 𝑘 ≤ ⌊(𝑛 − 1)/2⌋, consists of an outer n-

cycle 𝑢1, 𝑢2, … , 𝑢𝑛, a set of n spokes 𝑢𝑖, 𝑣𝑖, 1 ≤ 𝑖 ≤ 𝑛, and n edges 𝑣𝑖, 𝑣𝑖+𝑘, 1 ≤ 𝑖 ≤ 𝑛, with indices 

taken modulo n. The generalized Petersen graph was introduced by Watkins in [12]. 

To define the generalized Petersen graph 𝑠𝑃(4,2), suppose there are sgeneralized Petersen graph 

𝑃(4,2). Some vertices on the outer cycle 𝑢𝑖 , 𝑖 = 1,2,3, 4 for the generalized Petersen graph 𝑡𝑡ℎ, 𝑡 =
1,2,… , 𝑠 , 𝑠 ≥ 1 denoted by 𝑢𝑖

𝑡, while some vertices on the inner cycle 𝑣𝑖 , 𝑖 = 1,2,3, 4 for the 

generalized Petersen graph 𝑡𝑡ℎ, 𝑡 = 1,2,… , 𝑠 , 𝑠 ≥ 1 denoted by 𝑣𝑖
𝑡. Generalized Petersen graph 

𝑠𝑃(4,2) obtained from 𝑠 ≥ 1 graph 𝑃(4,2), which every vertices on the outer cycle 𝑢𝑖
𝑡, 𝑖 ∈ [1,4], 𝑡 ∈

[1, 𝑠] connected by a path (𝑢𝑖
𝑡𝑢𝑖
𝑡+1) 𝑡 = 1,2,… , 𝑠 − 1 , 𝑠 ≥ 2. 

Some researchers have determined the locating-chromatic number for certain operation. Behtoei 

and Omoomi [13]  obtained locating-chromatic number from the grid, cartesian multiplication for 

trajectories and complete graphs, and cartesian multiplication of two complete graphs. Furthermore 

Behtoei and Omoomi [14] determined the locating-chromatic number of the fan graph, wheel and 

friendship graph for join multiplication of two graphs. Asmiati [15] foundlocating-chromatic number 

for certain operation of tree. In this paper, we discuss the locating-chromatic number for certain 

operation of generalized Petersen graphs 𝑠𝑃(4,2). 
The following theoremsis basic to determine the locating chromatic number of a graph.The set of 

neighbours of a vertex s in 𝐺, denoted by 𝑁(𝑠). 
Theorem 1.1.Chartrand et al.[1] Let c be a locating coloring in a connected graph 𝐺. If r and s are 

distinct vertices of 𝐺 such that d(r,w)=d(s,w) for all 𝑤 ∈ 𝑉(𝐺) − {𝑟, 𝑠}, then 𝑐(𝑟) ≠ 𝑐(𝑠). In 

particular, if x and y are non-adjacent vertices of 𝐺such that 𝑁(𝑥) ≠ 𝑁(𝑦), then 𝑐(𝑥) ≠ 𝑐(𝑦). 
Theorem 1.2.Chartrand et al.[1] The locating chromatic number of a cycle 𝐶𝑛, is 3 for odd n and 4 

for otherwise. 

2. Results and Discussion 

In this section we will discuss the locating chromatic number of𝑠𝑃(4,2). 
Theorem 2.1.The locating chromatic number of generalized Petersen graph 𝑠𝑃(4,2)is 5 for 𝑠 ≥ 2. 

Proof : First, we determine lower bound of 𝜒𝐿(𝑠𝑃(4,2)) for s ≥ 2. Because generalized Petersen 

graph 𝑃(4,2), for s ≥ 2, contains some even cycles. Then by Theorem 2, 𝜒𝐿(𝑠𝑃(4,2)) ≥ 4. Next, we 

will show that 𝜒𝐿(𝑠𝑃(4,2)) ≥ 5, for s ≥ 2. For a contradiction, suppose that c is 4-locating coloring 

on 𝑠𝑃4,1for𝑠 ≥ 2. Consider 𝑐(𝑢𝑖
1) = 𝑖, 𝑖 = 1,2,3,4 and 𝑐(𝑣𝑗

1) = 𝑗, 𝑗 = 1,2,3,4 such that 𝑐(𝑢𝑖
1) ≠ 𝑐(𝑣𝑗

1) 

for 𝑐(𝑢𝑖
1) adjacent to𝑐(𝑣𝑗

1). Observe that if we assign color 4 for any vertices in 𝑢𝑖
2 or 𝑣𝑖

2, then we 

have two vertices which have color codes. Therefore, c is not locating 4-coloring on 𝑠𝑃(4,2). As the 

result 𝜒𝐿(𝑠𝑃(4,2)) ≥ 5 for 𝑠 ≥ 2. 

Next, we determine the upper bound of 𝜒𝐿(𝑠𝑃(4,2)) for s ≥ 2. Let c be a coloring of generalized 

Petersen graph 𝑠𝑃(4,2) for s ≥ 2. We make the partition of the vertices of 𝑉(𝑠𝑃(4,2)):  
𝐶1 = {𝑢1

𝑡|for odd 𝑠} ∪ {𝑢2
𝑡 , 𝑣4

𝑡|for even 𝑠} 
𝐶2 = {𝑢2

𝑡 , 𝑢4
𝑡 |for odd 𝑠} ∪ {𝑢3

𝑡 , 𝑣1
𝑡|for even 𝑠} 

𝐶3 = {𝑢3
𝑡 , 𝑣1

𝑡, 𝑣2
𝑡|for odd 𝑠} ∪ {𝑢4

𝑡 , 𝑣2
𝑡 , 𝑣3

𝑡|for even 𝑠} 
𝐶4 = {𝑣3

𝑡|for odd 𝑠} ∪ {𝑢1
𝑡|untuk 𝑠genap} ∪ {𝑣4

𝑡|for odd 𝑠 ≥ 3} 
𝐶5 = {𝑣4 

1} 
 

Therefore the color codes of all the vertices of 𝐺 are : 

(a) 𝐶1 = {𝑢1
𝑡|for odd 𝑠 } ∪ {𝑢2

𝑡 , 𝑣4
𝑡|for even 𝑠 } 

For odd s, the color codes of 𝑠𝑃(4,2) are: 

𝑐Π(𝑢1
𝑡) = {

0 , for 1𝑠𝑡 component                          

1 , for 2𝑛𝑑 , 3𝑟𝑑  and 4𝑡ℎ component 

𝑠 + 1 , for 5𝑡ℎ component                          
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For even s, the color codes of 𝑠𝑃(4,2) are: 

𝑐Π(𝑢2
𝑡 ) = {

0 , for 1𝑠𝑡  component                          

1 , for 2𝑛𝑑, 3𝑟𝑑  and 4𝑡ℎ component 

𝑠 + 1 , for 5𝑡ℎ component                         

  

𝑐Π(𝑣4
𝑡) =

{
 
 

 
 0 , for 1𝑠𝑡  component                  

2 , for 2𝑛𝑑and 4𝑡ℎ component   

1 , for 3𝑟𝑑  component                  

𝑠 + 1 , for 5𝑡ℎ component                  

 

 

(b) 𝐶2 = {𝑢2
𝑡 , 𝑢4

𝑡 |for odd 𝑠 } ∪ {𝑢3
𝑡 , 𝑣1

𝑡|for even 𝑠 } 
For odd s the color codes of 𝑠𝑃(4,2) are: 

𝑐Π(𝑢2
𝑡 ) =

{
 
 

 
 1 , for 1𝑠𝑡and 3𝑟𝑑component     

0 , for 2𝑛𝑑 component                  

4 , for 4𝑡ℎ component                   

𝑠 + 1 , for5𝑡ℎ component                   

  

      𝑐Π(𝑢4
1) = {

      1   , for 1𝑠𝑡 , 3𝑟𝑑  and 5𝑡ℎ component    

      0   , for 2𝑛𝑑 component                           

    2 , for 4𝑡ℎ component                           

 

 

For odd 𝑠 ≥ 3, the color codes of 𝑠𝑃(4,2) are: 

        𝑐Π(𝑢4
𝑡 ) = {

       1  , for 1𝑠𝑡 , 3𝑟𝑑  and 4𝑡ℎ component               

     0 , for 2𝑛𝑑 component                                     

    𝑠 , for 5𝑡ℎ component                                      

 

 

For even s, the color codes of 𝑠𝑃(4,2)are: 

𝑐Π(𝑢3
𝑡 ) =

{
 
 

 
 1 , for 1𝑠𝑡and 3𝑟𝑑component     

0 , for2𝑛𝑑 component                   

2 , for 4𝑡ℎ component                   

𝑠 + 1 , for 5𝑡ℎ component                   

 

𝑐Π(𝑣1
𝑡) =

{
 
 

 
 2 , for 1𝑠𝑡 component                            

0 , for 2𝑛𝑑 component                           

1 , for 3𝑟𝑑  and 4𝑡ℎ component           

𝑠 + 2 , for 5𝑡ℎ component                           

 

 

(c) 𝐶3 = {𝑢3
𝑡 , 𝑣1

𝑡, 𝑣2
𝑡|for odd 𝑠 } ∪ {𝑢4

𝑡 , 𝑣2
𝑡 , 𝑣3

𝑡|for even 𝑠 }. 
For odd s, the color codes of 𝑠𝑃(4,2) are: 

    𝑐Π(𝑢3
𝑡 ) =

{
 
 

 
 2 , for 1𝑠𝑡  component                               

1 , for 2𝑛𝑑 and 4𝑡ℎ component              

0 , for 3𝑟𝑑  component                              

𝑠 + 1 , for 5𝑡ℎ component                              

 

𝑐Π(𝑣1
𝑡) =

{
 
 

 
 1 , for 1𝑠𝑡and4𝑡ℎ component           

2 , for 2𝑛𝑑  component                        

0 , for 3𝑟𝑑  component                        

𝑠 + 2 , for 5𝑡ℎ component                         
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𝑐Π(𝑣2
1) =

{
 
 

 
      2  , for 1𝑠𝑡  component                       

   1 , for 2𝑛𝑑  and 5𝑡ℎ component      

   0 , for 3𝑟𝑑  component                      

   3 , for 4𝑡ℎ component                      

  

 

For odd 𝑠 ≥ 3 the color codes of 𝑠𝑃(4,2) are: 

𝑐Π(𝑣2
𝑡) =

{
 
 

 
  2 , for 1𝑠𝑡and4𝑡ℎ component           

 1 , for 2𝑛𝑑 component                        

 0 , for 3𝑟𝑑  component                        

𝑠 + 2 , for 5𝑡ℎ component                        

 

 

For even s the color codes of 𝑠𝑃(4,2) are: 

            𝑐Π(𝑢4
𝑡 ) = {

      1   , for 1𝑠𝑡, 2𝑛𝑑  and 4𝑡ℎ component       

   0  , for 3𝑟𝑑  component                              

  𝑠 , for 5𝑡ℎ component                               

          

𝑐Π(𝑣2
𝑡) =

{
 
 

 
  1 , for 1𝑠𝑡  component                 

2 , for 2𝑛𝑑 and 4𝑡ℎ component 

 0 , for 3𝑟𝑑  component                

𝑠 + 2 , for 5𝑡ℎ component                 

         

𝑐Π(𝑣3
𝑡) =

{
 
 

 
  2 , for 1𝑠𝑡and 4𝑡ℎ component  

1 , for 2𝑛𝑑 component               

 0 , for 3𝑟𝑑  component               

𝑠 + 2 , for 5𝑡ℎ component                

          

 

(d) 𝐶4 = {𝑣3
𝑡|for odd 𝑠 } ∪ {𝑢1

𝑡 |for even 𝑠 } ∪ {𝑣4
𝑡|for odd 𝑠 ≥ 3 } 

For odd s the color codes of 𝑠𝑃(4,2) are: 

𝑐Π(𝑣3
𝑡) =

{
 
 

 
  2 , for 1𝑠𝑡and  2𝑛𝑑component 

1 , for 3𝑟𝑑  component                

 0 , for 4𝑡ℎ component                

𝑠 + 2 , for 5𝑡ℎ component                

        

 

For odd 𝑠 ≥ 3 the color codes of 𝑠𝑃(4,2) are: 

𝑐Π(𝑣4
𝑡) =

{
 
 

 
  2 , for 1𝑠𝑡 component                  

1 , for 2𝑛𝑑 and 3𝑟𝑑  component 

 0 , for 4𝑡ℎ component                 

𝑠 + 1 , for 5𝑡ℎ component                 

       

 

 

For even s the color codes of 𝑠𝑃(4,2) are: 

𝑐Π(𝑣4
𝑡) = {

 1 , for 1𝑠𝑡 , 2𝑛𝑑  and 3𝑟𝑑 component  

0 , for 4𝑡ℎ component                          

𝑠 + 1 , for 5𝑡ℎ component                         
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(e) 𝐶5 = {𝑣4 
1} 

𝑐Π(𝑣4
1) =

{
 
 

 
  2     , for 1𝑠𝑡 component                  

1    , for 2𝑛𝑑 and 3𝑟𝑑  component 

3    , for 4𝑡ℎ component                  

0   , for 5𝑡ℎ component                  

     

 

Since all the vertices have different color codes, c is a locating coloring of generalized Petersen 

graphs 𝑠𝑃(4,2), so 𝜒𝐿(𝑠𝑃(4,2)) = 5, for even 𝑠 ≥ 2. 

 

In figure 1 is illustrated a locating coloring of generalized Petersen graphs 4𝑃(4,2) with the 

locating chromatic number 5. 

 
Figure 1. A minimum locating coloring of 4𝑃(4,2) 

3. Conclusion  

Based on the results, locating chromatic number of generalized Petersen graph 𝑠𝑃(4,2) is 5 for 𝑠 ≥ 2.  
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