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ABSTRACT 

Let 𝐺 = (𝑉, 𝐸) be a graph with vertex set 𝑉 and edge set 𝐸. A bijection map 𝑓: 𝐸 → {1,2, … , |𝐸|} is called a local 

antimagic labeling if, for any two adjacent vertices 𝑢 and 𝑣, they have different vertex sums, i.e. 𝑤(𝑢) ≠ 𝑤(𝑣), where 

the vertex sum  𝑤(𝑢) =  𝛴𝑒 ∈𝐸(𝑢) 𝑓(𝑒), and 𝐸(𝑢) is the set of edges incident to 𝑢. Thus, any local antimagic labeling 

induces a proper vertex coloring of 𝐺 where the vertex 𝑣 is assigned the color (vertex sum) 𝑤(𝑣).  Let 𝐺 and 𝐻 be two 

graphs. The Corona product 𝐺 ∘ 𝐻 is obtained by taking one copy of  𝐺 along with |𝑉(𝐺)| copies of  H, and via putting 

extra edges making the ith vertex of 𝐺 adjacent to every vertex of the ith copy of 𝐻, where 1 ≤ 𝑖 ≤ |𝑉(𝐺)|.  The local 

antimagic chromatic number, denoted  𝒳𝑙𝑎(𝐺), is the minimum number of colors taken over all colorings induced by 

local antimagic labelings of 𝐺. In this paper, we present the local antimagic chromatic number 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃𝑘) for the 

corona product of path  𝑃𝑛 and 𝑃𝑘 where 𝑘 is a small number. 

Keywords: Antimagic labeling, Local antimagic labeling, Local antimagic chromatic number, Corona 

product graph, Path. 

1. INTRODUCTION 

Graph theory is a part of discrete mathematics that is 

used as a device to describe and state a problem to be 

more easily understood and solved. A graph 𝐺 = (𝑉, 𝐸) 

with 𝑉(𝐺) and  𝐸(𝐺) is respectively set of vertices and 

set of edges on graph 𝐺. Number of vertices of 𝐺 denoted 

as |𝑉(𝐺)| = 𝑝 and number of the edges of 𝐺 are denoted 

as |𝐸(𝐺)| = 𝑞 [1]. 

Labeling on a graph is a mapping from each graph 

element to a positive number, which it is called a label. If 

the function domain is vertex set (or edge set), so the 

labeling is called vertex labeling (or edge labeling) [2]. 

Let 𝐺 be a simple undirected graph so that it does not 

have an isolated vertex. Let 𝑓 ∶ 𝐸 → {1, 2, … , |𝐸|} be a 

bijective mapping. Weight of each vertex  𝑢 ∈ 𝑉(𝐺) , 

𝑤(𝑢) = ∑ 𝑓(𝑒)𝑒∈𝐸(𝑢) , in which 𝐸(𝑢) is an edge set that 

incident to vertex  𝑢 . If 𝑤(𝑢) ≠ 𝑤(𝑣)  for every two 

different vertices 𝑢  and 𝑣 ∈ 𝑉(𝐺) , then   𝑓  is called 

antimagic labeling from 𝐺 . Graph  𝐺  is called as 

antimagic if 𝐺 has antimagic labeling [3]. 

Furthermore, 𝑓  is called local antimagic labeling if 

𝑤(𝑢) ≠ 𝑤(𝑣)  only for every two adjacent vertices,  𝑢 

and  𝑣 ∈ 𝑉(𝐺). Thus, it is clear that a local antimagic 

labeling must be an antmagic and induce proper vertex 

coloring of 𝐺  where the vertex 𝑣  is assigned the color 

(vertex sum) 𝑤(𝑣) [3]. 

Two graphs can be operated by various operations, 

such as joint operation(𝐺 + 𝐻), Cartesian Product (𝐺 ×
𝐻), Corona Product (𝐺 ∘ 𝐻), Tensor Product, etc. In this 

paper we discuss a corona product of two paths, 𝑃𝑛 ∘ 𝑃𝑘 

with k is limited to k = 1,3, 5.  The corona product of two 

graphs 𝐺 and 𝐻 is the graph                    𝐺 ∘ 𝐻 obtained 

by taking one copy of G along with |V (G)| copies of  𝐻, 

and via putting extra edges making the ith vertex of 𝐺 

adjacent to every vertex of the ith copy of 𝐻, where 1 ≤
i ≤ |V(G)| [4]. 

In the paper [4], Arumugam et al. presented the 

local antimagic chromatic number 𝒳𝑙𝑎(𝐺 ∘ 𝐾𝑚
̅̅ ̅̅ ) for the 

corona product of a graph 𝐺 with the null graph 𝐾𝑚
̅̅ ̅̅   on 

m ≥ 1 vertices, when 𝐺 is a path 𝑃𝑛 , a cycle 𝐶𝑛, and a 

complete graph 𝐾𝑛, as follows: 

 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝐾1) = 𝑛 + 2, for 𝑛 ≥ 4. 

 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝐾𝑚) = 𝑚𝑛 + 2,for 𝑚, 𝑛 ≥ 2 

 𝒳𝑙𝑎(𝐶𝑛 ∘ 𝐾1) = 𝑛 + 2, for  𝑛 ≥ 4. 

Advances in Computer Science Research, volume 96

Proceedings of the International Conference on Mathematics, Geometry, Statistics, and

Computation (IC-MaGeStiC 2021)

Copyright © 2022 The Authors. Published by Atlantis Press International B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 65



  

 

 𝒳𝑙𝑎(𝐶𝑛 ∘ 𝐾𝑚) = 𝑚𝑛 + 3 , f or  𝑛 ≥ 5,   𝑑𝑎𝑛   3 ≤
𝑚 ≤ 6  

 𝒳𝑙𝑎(𝐾𝑛 ∘ 𝐾1) = 2𝑛 − 1, for  𝑛 ≥ 3. 

𝒳𝑙𝑎(𝐾𝑛 ∘ 𝐾𝑚) = 𝑚𝑛 + 2, for 𝑚 ≥ 2, 𝑛 ≥ 3,  

In this paper, we present the local antimagic 

chromatic number for corona product of graph 𝑃𝑛 ∘ 𝑃𝑘 

with k is odd and  𝑘 ≤ 5. 

 

2.  RESULT AND DISCUSSION 

2.1 Local Antimagic Chromatic Number on 

graph 𝑷𝒏 ∘ 𝑷𝟏  

Graph 𝑃𝑛 ∘ 𝑃1 (Figure 1) is a graph that has a vertex 

set 𝑉 = {𝑢𝑖  ; 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑣𝑖  ; 1 ≤ 𝑖 ≤ 𝑛} and edge set  

𝐸 = {𝑢𝑖𝑢𝑖+1 ; 1 ≤ 𝑖 ≤ 𝑛 − 1 } ∪ {𝑢𝑖𝑣𝑖  ;  1 ≤ 𝑖 ≤ 𝑛 } and 

|𝑉| = 2𝑛 and |𝐸| = 2𝑛 − 1. 

 

 Figure 1 Graph 𝑃𝑛 ∘ 𝑃1 .  

 

The local antimagic vertex coloring on corona 

product of graph 𝑃𝑛 ∘ 𝑃1  is the same as the  𝑃𝑛 ∘ 𝐾1 graph 

that has been studied by [3]. The Illustration of the 

coloring can be seen in Figure 2, and the theorem is as 

follows.  

Theorem 2.1  𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃1) =  𝒳𝑙𝑎(𝑃𝑛 ∘  𝐾1) =

𝑛 + 2, 𝑓𝑜𝑟 𝑛 ≥ 4 

 
Figure 2 Coloring Graf   𝑃6 ∘ 𝑃1. 

 

2.2 Local Antimagic Chromatic Number on 

graph 𝑷𝒏 ∘ 𝑷𝟑  

Graph 𝑃𝑛 ∘ 𝑃3 (Figure 3) is a graph that has vertex set 

𝑉 = {𝑢𝑖 ; 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑣𝑗
𝑖  ; 1 ≤ 𝑖 ≤ 𝑛 , 1 ≤ 𝑗 ≤ 3} and 

edge set 𝐸 = {𝑢𝑖𝑢𝑖+1 ; 1 ≤ 𝑖 ≤ 𝑛 − 1 } ∪ {𝑢𝑖𝑣𝑗
𝑖  ;  1 ≤

𝑖 ≤ 𝑛 , 1 ≤ 𝑗 ≤ 3} ∪ {𝑣𝑗
𝑖𝑣𝑗+1

𝑖  ;  1 ≤ 𝑖 ≤ 𝑛 , 1 ≤ 𝑗 ≤ 2} 

and |𝑉| = 4𝑛 and |𝐸| = 6𝑛 − 1. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 3  Graph 𝑃𝑛 ∘ 𝑃3. 

 

Lemma 2.2.1  𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) ≤ 6 for 𝑛 ≥ 4 

Proof: 

Case 1 : 𝒏 ≡ 𝟎 (𝒎𝒐𝒅 𝟐) 

1. For case 1 ≤ 𝑖 ≤ 𝑛 − 1, of course odd 𝑖 lives in 1 ≤
𝑖 ≤ 𝑛 − 1 and even 𝑖  lives in 2 ≤ 𝑖 ≤ 𝑛 − 2,  then 

label the edges 𝑢𝑖𝑢𝑖+1, as follows:  

𝑓(𝑢𝑖𝑢𝑖+1) = {
4𝑛 + 𝑖 + 1 , 𝑖 odd,
5𝑛 + 𝑖, 𝑖 even.

 

2. For case 1 ≤ 𝑖 ≤ 𝑛, of course odd 𝑖 lives in 1 ≤ 𝑖 ≤
𝑛 − 1 and even 𝑖 lives in 2 ≤ 𝑖 ≤ 𝑛, then: 

a. Label the edges 𝑢𝑖𝑣1
𝑖 ,,  as follows:  

               𝑓(𝑢𝑖𝑣1
𝑖 ) =   {

4𝑛 −
𝑖−1

2
 , 𝑖 odd,

7𝑛−𝑖

2
+ 1, 𝑖 even.

 

b. Label the edges 𝑢𝑖𝑣2
𝑖 , as follows:  

𝑓(𝑢𝑖𝑣2
𝑖 ) = {

6𝑛 − 𝑖 ,        𝑖 odd,
5𝑛 − 𝑖 + 1, 𝑖 even.

 

c. Label the edges 𝑢𝑖𝑣3
𝑖 ,  as follows:  

𝑓(𝑢𝑖𝑣3
𝑖 ) = {

3𝑛 −
𝑖 − 1

2
 , 𝑖 odd,

5𝑛 − 𝑖

2
+ 1, 𝑖 even.

 

d. Label the edges 𝑣1
𝑖 𝑣2

𝑖 , as follows:  

𝑓(𝑣1
𝑖 𝑣2

𝑖 ) = {

𝑖 + 1

2
 , 𝑖 odd,

𝑛 + 𝑖

2
, 𝑖 even.

 

e. Label the edges 𝑣2
𝑖 𝑣3

𝑖 , as follows:  

𝑣3
𝑛 

𝑣1
1 

𝑣2
1 

𝑣3
2 

𝑢𝑛−1 

𝑣2
2 

𝑣1
𝑛 

𝑢𝑛 𝑣2
𝑛 

𝑢1 

𝑣3
1 𝑢2 

𝑣1
2 

𝑣1
3 

𝑣2
3 𝑢3 

𝑣3
3 

𝑣2
𝑛−1 

𝑣3
𝑛−1 

𝑣1
𝑛−1 
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𝑓(𝑣2
𝑖 𝑣3

𝑖 ) = {
𝑛 +

𝑖 + 1

2
 , 𝑖 odd,

𝑛 +
𝑛 + 𝑖

2
, 𝑖 even.

 

The illustration of the edge labeling is shown in Figure 4. 

 

Figure 4 The edge labeling of  𝑃𝑛 ∘ 𝑃3 for n ≡ 0 (mod 2) 

 The weight of each vertex is the sum of the label 

of edges incident to that vertex, as follow: 

1. 𝑤(𝑣1
𝑖 ) = 4𝑛 + 1,    1 ≤ 𝑖 ≤ 𝑛, 

2. 𝑤(𝑣2
𝑖 ) = 7𝑛 + 1,    1 ≤ 𝑖 ≤ 𝑛, 

3. 𝑤(𝑣3
𝑖 ) = 4𝑛 + 1,    1 ≤ 𝑖 ≤ 𝑛, 

4. 𝑤(𝑢𝑖) = {
20𝑛 + 3,       2 ≤ 𝑖 ≤ 𝑛, 𝑖 even,
22𝑛 + 1, 1 ≤ 𝑖 ≤ 𝑛 − 1, 𝑖 odd,

 

5. 𝑤(𝑢1) = 17𝑛 + 1, 

6. 𝑤(𝑢𝑛) = 14𝑛 + 3.   

Therefore, it is obtained, 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) ≤ 6 , for 𝑛 ≡
0 (𝑚𝑜𝑑 2), 𝑛 ≥ 4.             

 

Case 2 : 𝒏 ≡ 𝟏 (𝒎𝒐𝒅 𝟐) 

1.  For case 1 ≤ 𝑖 ≤ 𝑛 − 1, of course odd 𝑖 lives in 1 ≤
𝑖 ≤ 𝑛 − 2 and even 𝑖  lives in 2 ≤ 𝑖 ≤ 𝑛 − 1,  then 

label the edges 𝑢𝑖𝑢𝑖+1, as follows:  

𝑓(𝑢𝑖𝑢𝑖+1) = {
4𝑛 + 𝑖 + 1 , 𝑖 odd,
5𝑛 + 𝑖 − 1, 𝑖 even.

 

2.   For case 1 ≤ 𝑖 ≤ 𝑛, of course odd 𝑖 lives in 1 ≤ 𝑖 ≤
𝑛 and even 𝑖 lives in 2 ≤ 𝑖 ≤ 𝑛 − 1, then: 

a. Label the edges 𝑢𝑖𝑣1
𝑖 , as follows: 

𝑓(𝑢𝑖𝑣1
𝑖 ) =   {

4𝑛 −
𝑖 − 1

2
 ,      𝑖 odd,

7𝑛 − 𝑖 − 1

2
+ 1, 𝑖 even.

 

 

b.    Label the edges 𝑢𝑖𝑣2
𝑖 , as follows: 

𝑓(𝑢𝑖𝑣2
𝑖 ) = {

6𝑛 − 𝑖 , 𝑖 odd,
5𝑛 − 𝑖, 𝑖 even.

 

c. Label the edges 𝑢𝑖𝑣3
𝑖 ,  as follows: 

𝑓(𝑢𝑖𝑣3
𝑖 ) = {

3𝑛 −
𝑖 − 1

2
 ,      𝑖 odd,

5𝑛 − 𝑖 − 1

2
+ 1, 𝑖 even.

 

d. Label the edges 𝑣1
𝑖 𝑣2

𝑖 , as follows:  

𝑓(𝑣1
𝑖 𝑣2

𝑖 ) = {

𝑖 + 1

2
,         𝑖 odd,

𝑛 + 𝑖 + 1

2
, 𝑖 even.

 

e. Label the edges 𝑣2
𝑖 𝑣3

𝑖 , as follows: 

𝑓(𝑣2
𝑖 𝑣3

𝑖 ) = {
𝑛 +

𝑖 + 1

2
 ,        𝑖 odd,

𝑛 +
𝑛 + 𝑖 + 1

2
, 𝑖 even.

 

The weight of each vertex is the sum of the label of 

edges incident to that vertex, as follow: 

1. 𝑤(𝑣1
𝑖 ) = 4𝑛 + 1, 1 ≤ 𝑖 ≤ 𝑛,  

2. 𝑤(𝑣2
𝑖 ) = 7𝑛 + 1, 1 ≤ 𝑖 ≤ 𝑛, 

3. 𝑤(𝑣3
𝑖 ) = 4𝑛 + 1, 1 ≤ 𝑖 ≤ 𝑛, 

4. 𝑤(𝑢𝑖) = {
20𝑛,      1 ≤ 𝑖 ≤ 𝑛, 𝑖 odd,

22𝑛, 2 ≤ 𝑖 ≤ 𝑛 − 1, 𝑖 even,
 

5. 𝑤(𝑢1) = 17𝑛 + 1, 

6. 𝑤(𝑢𝑛) = 17𝑛 − 1.                 ∎ 

 

Lemma 2.2.2  𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) ≥ 6, 𝑓𝑜𝑟 𝑛 ≥ 4.  

Proof: Let 𝒳 (G) be the usual chromatic number of a 

graph G. For any graph G, 𝒳𝑙𝑎  (G) ≥ 𝒳(G). [5] If 𝐹𝑛 is 

fan graph, then 𝒳(𝐹𝑛) = 3. [6] 

Let 𝑉(𝑃𝑛 ∘ 𝑃3) = {𝑢𝑖 ; 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑣𝑗
𝑖  ; 1 ≤ 𝑖 ≤

𝑛 , 1 ≤ 𝑗 ≤ 3} and 𝐸 = {𝑢𝑖𝑢𝑖+1 ; 1 ≤ 𝑖 ≤ 𝑛 − 1 }  ∪

{𝑢𝑖𝑣𝑗
𝑖  ;  1 ≤ 𝑖 ≤ 𝑛 , 1 ≤ 𝑗 ≤ 3} ∪ {𝑣𝑗

𝑖𝑣𝑗+1
𝑖 ;  1 ≤ 𝑖 ≤

𝑛 , 1 ≤ 𝑗 ≤ 2}.  It will be shown that 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) ≥ 6  

i.e., by showing that 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) ≠ 5. 

𝑣3
𝑛  

𝑣1
1 

𝑣2
1 

𝑣3
1 

𝑣1
2 

𝑣2
2 

𝑣3
2 

𝑣1
𝑛−1 

7𝑛

2
 

𝑛 + 2

2
 

5𝑛 − 1 

4𝑛 + 2 

4𝑛 

1 
6𝑛 − 1 

𝑛 + 1 
3𝑛 

3𝑛 + 2

2
 

5𝑛

2
 

5𝑛 + 2 

7𝑛 + 2

2
 

𝑛

2
 

𝑣2
𝑛−1 

𝑣1
𝑛  5𝑛 + 1 

3𝑛

2
 5𝑛 

3𝑛 + 1 

𝑣3
𝑛−1 

𝑣2
𝑛  

5𝑛 + 2

2
 

4𝑛 + 1 

𝑛 

2𝑛 + 1 
2𝑛 

Advances in Computer Science Research, volume 96

67



  

 

 The graph 𝑃𝑛 ∘ 𝑃3  has the form of n fan graph(𝐹𝑛) that 

each center of the fan is a vertex of a path 𝑃𝑛. According 

to [2], 𝒳(𝐹3) = 3 , i.e. 𝑤(𝑣1
𝑖 ) = 𝑤(𝑣3

𝑖 ) ≠ 𝑤(𝑣2
𝑖 ) ≠

𝑤(𝑢𝑖) or needed 2 colors on vertex 𝑣𝑗
𝑖, and 1 color on 

vertex 𝑢𝑖, for i=1,2,3 and j=1,2,…,n.  

Suppose 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) = 5 . Since {𝑣𝑗
𝑖  ; 1 ≤ 𝑖 ≤ 𝑛 , 1 ≤

𝑗 ≤ 3} has 2 colors, then {𝑢𝑖𝑢𝑖+1 ; 1 ≤ 𝑖 ≤ 𝑛 − 1 } has 3 

colors, namely 𝑤(𝑢𝑖) = 𝑤(𝑣2
𝑖+1) (for 𝑖 odd)  𝑤(𝑢𝑖) =

𝑤(𝑣2
𝑖+1)(  for 𝑖 even) and 𝑤(𝑢𝑛) [3].  

 
Figure 5  Coloring  𝑤(𝑢𝑖) 𝑎𝑛𝑑 𝑤(𝑣2

𝑖+1). 

See the illustration in Figure 5. Then for a certain 

value of i, we obtain the weight of vertices 

𝑢𝑖 and 𝑣2
𝑖+1 [7], as follows : 

𝑤(𝑢𝑖 ) = 𝑐 + 𝑑 + 𝑒 + 𝑓 + 𝑔, for 𝑖 odd 

𝑤(𝑢𝑖+1) = 𝑔 + ℎ + 𝑗 + 𝑘 + 𝑛 

𝑤(𝑢𝑖) − 𝑤(𝑢𝑖+1) = 𝑐 + 𝑑 + 𝑒 + 𝑓 − ℎ − 𝑗 − 𝑘 − 𝑛 

= 𝑐 + 𝑑 + 𝑒 + 𝑓 − ℎ − (𝑤(𝑣2
𝑖+1) − 𝑙 − 𝑚) − 𝑘 − 𝑛 

 𝑤(𝑢𝑖) + 𝑤(𝑣2
𝑖+1) = 𝛼, 𝑓𝑜𝑟 𝛼 = 𝑤(𝑢𝑖+1) + 𝑐 + 𝑑 +

𝑒 + 𝑓 − ℎ + 𝑙 + 𝑚 − 𝑘 − 𝑛 

Thus, 𝑤(𝑢𝑖) ≠ 𝑤(𝑣2
𝑖+1), contradiction. Similar for 

𝑤(𝑢𝑖), for i even. So that 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) ≠ 5.             ∎ 

 

Theorem 2.2   𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) = 6, for 𝑛 ≥ 4 

Proof: 

Based on Lemma 2.2.1 and Lemma 2.2.2, it is proven 

that 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) = 6, 𝑓𝑜𝑟 𝑛 ≥ 4.  

 ∎An example of the local antimagic coloring of 

graph 𝑃6 ∘ 𝑃3,  is shown in Figure 6. 

 

2.3 Local Antimagic Chromatic Number on 

graph 𝑷𝒏 ∘ 𝑷𝟓  

Graph 𝑃𝑛 ∘ 𝑃5 (Figure 9) is a graph that has vertex set 

𝑉 = {𝑢𝑖 ; 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑣𝑗
𝑖  ; 1 ≤ 𝑖 ≤ 𝑛 , 1 ≤ 𝑗 ≤ 5}  and 

edge set 𝐸 = {𝑢𝑖𝑢𝑖+1 ; 1 ≤ 𝑖 ≤ 𝑛 − 1 } ∪ {𝑢𝑖𝑣𝑗
𝑖  ;  1 ≤

𝑖 ≤ 𝑛 , 1 ≤ 𝑗 ≤ 5} ∪ {𝑣𝑗
𝑖𝑣𝑗+1

𝑖  ;  1 ≤ 𝑖 ≤ 𝑛 , 1 ≤ 𝑗 ≤

4} and |𝑉| = 6𝑛 and |𝐸| = 10𝑛 − 1. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 Graph 𝑃6 ∘ 𝑃3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 Graph 𝑃𝑛 ∘ 𝑃5. 

Lemma 2.3.1  𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃5) ≤ 7 for 𝑛 ≥ 5 

Proof: 

Case 1: 𝒏 ≡ 𝟏 (𝒎𝒐𝒅 𝟐) 

1. For case 1 ≤ 𝑖 ≤ 𝑛, of course odd 𝑖 lives in 1 ≤
𝑖 ≤ 𝑛 and even 𝑖 lives in 2 ≤ 𝑖 ≤ 𝑛 − 1, then: 
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a. Label the edges 𝑣1
𝑖 𝑣2

𝑖 , as follows:  

𝑓(𝑣1
𝑖 𝑣2

𝑖 ) = {

𝑖 + 1

2
 ,     𝑖 odd,

𝑛

2
+

𝑖 + 1

2
, 𝑖 even.

 

b. Label the edges 𝑣2
𝑖 𝑣3

𝑖 , as follows:  

𝑓(𝑣2
𝑖 𝑣3

𝑖 ) = {
2𝑛 +

𝑖 + 1

2
 , 𝑖 odd,

5𝑛

2
+

𝑖 + 1

2
, 𝑖 even.

 

c. Label the edges 𝑣3
𝑖 𝑣4

𝑖 , 1 ≤ 𝑖 ≤ 𝑛, as follows: 

𝑓(𝑣3
𝑖 𝑣4

𝑖 ) = {
3𝑛 +

𝑖 + 1

2
 ,   𝑖 odd,

7𝑛

2
+

𝑖 + 1

2
, 𝑖 even.

 

d. Label the edges 𝑣4
𝑖 𝑣5

𝑖 , as follows: 

 𝑓(𝑣4
𝑖 𝑣5

𝑖 ) = {
𝑛 +

𝑖 + 1

2
 ,   𝑖 odd,

3𝑛

2
+

𝑖 + 1

2
,   𝑖 even.

 

e. Label the edges 𝑢𝑖𝑣1
𝑖 , as follows: 

𝑓(𝑢𝑖𝑣1
𝑖 ) = {

10𝑛 −
𝑖 + 1

2
 , 𝑖 odd,

19𝑛

2
−  

𝑖 + 1

2
, 𝑖 even.

 

f. Label the edges 𝑢𝑖𝑣2
𝑖 , as follows:  

𝑓(𝑢𝑖𝑣2
𝑖 ) = { 

8𝑛 − 𝑖, 𝑖 odd,
7𝑛 − 𝑖, 𝑖 even.

 

g. Label the edges 𝑢𝑖𝑣3
𝑖 , as follows:  

𝑓(𝑢𝑖𝑣3
𝑖 ) = { 

6𝑛 − 𝑖 + 1, 𝑖 odd,
5𝑛 − 𝑖 + 1, 𝑖 even.

 

h. Label the edges 𝑢𝑖𝑣4
𝑖 , as follows:  

𝑓(𝑢𝑖𝑣4
𝑖 ) = { 

6𝑛 − 𝑖, 𝑖 odd,
5𝑛 − 𝑖, 𝑖 even.

 

i. Label the edges 𝑢𝑖𝑣5
𝑖 , as follows: 

𝑓(𝑢𝑖𝑣5
𝑖 ) = { 

9𝑛 −
𝑖 + 1

2
,       𝑖 odd,

17𝑛

2
−  

𝑖 + 1

2
,    𝑖 even.

 

2. For case 1 ≤ 𝑖 ≤ 𝑛 − 1, of course odd 𝑖 lives in 

1 ≤ 𝑖 ≤ 𝑛 − 2 and even 𝑖 lives in 2 ≤ 𝑖 ≤ 𝑛 − 1,  then 

label the edges 𝑢𝑖𝑢𝑖+1 is 𝑓(𝑢𝑖𝑢𝑖+1) = 6𝑛 + 2𝑖. 

The weight of each vertex is the sum of the label of edges 

incident to that vertex, as follow: 

1. 𝑤(𝑣1
𝑖 ) = 𝑤(𝑣5

𝑖 ) =  10𝑛, 1 ≤ 𝑖 ≤ 𝑛, 

2. 𝑤(𝑣2
𝑖 ) = 𝑤(𝑣4

𝑖 ) = 10𝑛 + 1, 1 ≤ 𝑖 ≤ 𝑛, 

3. 𝑤(𝑣3
𝑖 ) = 11𝑛 + 2, 1 ≤ 𝑖 ≤ 𝑛, 

4. 𝑤(𝑢1) = 45𝑛 − 2,    

5. 𝑤(𝑢𝑖) = {  
47𝑛 − 2, 2 ≤ 𝑖 ≤ 𝑛 − 1, 𝑖 even,
51𝑛 − 2,   3 ≤ 𝑖 ≤ 𝑛 − 2, 𝑖 odd,

 

6. 𝑤(𝑢𝑛) = 43𝑛 − 2.                ∎ 

Case 2: 𝒏 ≡ 𝟎 (𝒎𝒐𝒅 𝟐) 

1. For case 1 ≤ 𝑖 ≤ 𝑛, of course odd 𝑖 lives in  

1 ≤ 𝑖 ≤ 𝑛 − 1 and even 𝑖 lives in 2 ≤ 𝑖 ≤ 𝑛, then: 

 

a. Label the edges 𝑣1
𝑖 𝑣2

𝑖 , as follows:  

𝑓(𝑣1
𝑖 𝑣2

𝑖 ) = { 

𝑖 + 1

2
,   𝑖 odd,

𝑛 + 𝑖

2
,   𝑖 even.

 

b. Label the edges 𝑣2
𝑖 𝑣3

𝑖 , as follows:  

𝑓(𝑣2
𝑖 𝑣3

𝑖 ) = {
2𝑛 +

𝑖 + 1

2
 , 𝑖 odd,

5𝑛 + 𝑖

2
,     𝑖 even.

 

c. Label the edges 𝑣3
𝑖 𝑣4

𝑖 , as follows: 

𝑓(𝑣3
𝑖 𝑣4

𝑖 ) = {
3𝑛 +

𝑖 + 1

2
 , 𝑖 odd,

7𝑛 + 𝑖

2
,        𝑖 even.

 

d. Label the edges 𝑣4
𝑖 𝑣5

𝑖 , as follows: 

𝑓(𝑣4
𝑖 𝑣5

𝑖 ) = {
𝑛 +

𝑖 + 1

2
 , 𝑖 odd,

3𝑛 + 𝑖

2
,        𝑖 even.

 

e. Label the edges 𝑢𝑖𝑣1
𝑖 , as follows: 

𝑓(𝑢𝑖𝑣1
𝑖 ) = {

10𝑛 −
𝑖 + 1

2
 , 𝑖 odd,

19𝑛 − 𝑖

2
,        𝑖 even.

 

f.  Label the edges 𝑢𝑖𝑣2
𝑖  , as follows: 

𝑓(𝑢𝑖𝑣2
𝑖 ) = { 

8𝑛 − 𝑖, 𝑖 odd,
7𝑛 − 𝑖 + 1, 𝑖 even.

 

g. Label the edges 𝑢𝑖𝑣3
𝑖 , as follows: 

 

𝑓(𝑢𝑖𝑣3
𝑖 ) = { 

6𝑛 − 𝑖 + 1, 𝑖 odd,
5𝑛 − 𝑖 + 2, 𝑖 even.

 

Advances in Computer Science Research, volume 96

69



  

 

 

h. Label the edges 𝑢𝑖𝑣4
𝑖 , as follows: 

𝑓(𝑢𝑖𝑣4
𝑖 ) = { 

6𝑛 − 𝑖 , 𝑖 odd,
5𝑛 − 𝑖 + 1, 𝑖 even.

 

i. Label the edges 𝑢𝑖𝑣5
𝑖 , as follows: 

𝑓(𝑢𝑖𝑣5
𝑖 ) = { 

9𝑛 −
𝑖 + 1

2
 , 𝑖 odd,

17𝑛 − 𝑖

2
,    𝑖 even.

 

2. For case 1 ≤ 𝑖 ≤ 𝑛 − 1, of course odd 𝑖 lives in 

1 ≤ 𝑖 ≤ 𝑛 − 2 and even 𝑖 lives in 2 ≤ 𝑖 ≤ 𝑛 − 1,  then 

label the edges 𝑢𝑖𝑢𝑖+1 is 𝑓(𝑢𝑖𝑢𝑖+1) = 6𝑛 + 2𝑖. 

The weight of each vertex is the sum of the label of edges 

incident to that vertex, as follow: 

1. 𝑤(𝑣1
𝑖 ) = 𝑤(𝑣5

𝑖 ) = 10𝑛,   1 ≤ 𝑖 ≤ 𝑛, 

2. 𝑤(𝑣2
𝑖 ) = 𝑤(𝑣4

𝑖 ) = 10𝑛 + 1,   1 ≤ 𝑖 ≤ 𝑛, 

3. 𝑤(𝑣3
𝑖 ) = 11𝑛 + 2,   1 ≤ 𝑖 ≤ 𝑛, 

4. 𝑤(𝑢1) = 45𝑛 − 2,    

5. 𝑤(𝑢𝑖) = {  
51𝑛 − 2, 3 ≤ 𝑖 ≤ 𝑛 − 1, 𝑖 odd,

47𝑛 + 2,   2 ≤ 𝑖 ≤ 𝑛 − 2, 𝑖 even.
 

 
 6. 𝑤(𝑢𝑛) = 39𝑛 + 2.                                         ∎ 

  An example of the local antimagic coloring of graph 

𝑃5 ∘ 𝑃5  is shown in Figure 8. 

 

3.   CONCLUSION 

The chromatic number of local anti-magic vertex 

coloring  𝑃𝑛 ∘ 𝑃𝑘 , 𝑓𝑜𝑟 𝑘 = 1,3,5  are 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃1) = 𝑛 +
2, 𝑓𝑜𝑟 𝑛 ≥ 4, 𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃3) = 6 𝑓𝑜𝑟 𝑛 ≥ 4 and 

𝒳𝑙𝑎(𝑃𝑛 ∘ 𝑃5) ≤ 7, for 𝑛 ≥ 5 

For further research, we can look at the case of k 

odd and k > 5 and k even.  
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Figure 8  Graph  𝑃5 ∘ 𝑃5. 
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