
          https://doi.org/10.30598/barekengvol17iss3pp1543-1552 

 

September 2023     Volume 17 Issue 3 Page 1543–1552 

P-ISSN: 1978-7227   E-ISSN: 2615-3017 

 

BAREKENG: Journal of Mathematics and Its Applications 

   

1543 
      

 

ON RAINBOW ANTIMAGIC COLORING OF SNAIL 

GRAPH(𝑺𝒏), COCONUT ROOT GRAPH (𝑪𝒓𝒏,𝒎), FAN STALK GRAPH 

(𝑲𝒕𝒏) AND THE LOTUS GRAPH(𝑳𝒐𝒏) 

 R Adawiyah1*, I I Makhfudloh2, Dafik3, RM Prihandini4, AC Prihandoko5    

 
1,2,3,4 Mathematics Education Program, Faculty of Teacher Training and Education,  

University of Jember 
5 Computer Science Study Program, Faculty of Computer Science, University of Jember 

Kampus Tegal Boto, Jember, 68121, Indonesia 

Corresponding author’s e-mail: * robiatul@unej.ac.id 

ABSTRACT 

Article History: 
Rainbow antimagic coloring is a combination of antimagic labeling and rainbow coloring. 

Antimagic labeling is labeling of each vertex of the graph 𝐺 with a different label, so that each 

the sum of the vertices in the graph has a different weight. Rainbow coloring is part of the 

rainbow-connected edge coloring, where each graph 𝐺 has a rainbow path. A rainbow path in 

a graph 𝐺 is formed if two vertices on the graph 𝐺 do not have the same color. If the given color 

on each edge is different, for example in the function 𝑓it is colored 𝑢𝑣 with a weight 𝑤(𝑢𝑣), it 
is called rainbow antimagic coloring. Rainbow antimagic coloring has a condition that every 

two vertices on a graph cannot have the same rainbow path. The minimum number of colors 

from rainbow antimagic coloring is called the rainbow antimagic connection number, denoted 

by 𝑟𝑎𝑐(𝐺). In this study, we analyze the rainbow antimagic connection number of snail graph 

(𝑆𝑛), coconut root graph (𝐶𝑅𝑛,𝑚), fan stalk graph (𝐾𝑡𝑛) and lotus graph (𝐿𝑜𝑛). 
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1. INTRODUCTION 

Graph 𝐺 is a set of (𝑉(𝐺), 𝐸(𝐺)) with 𝑉(𝐺) is non empty set which called as vertex and 𝐸(𝐺) 
is set from unordered pairs of different vertices of 𝑉 (possible empty) called the edge [1]. The number 

of vertices on the graph 𝐺 called the order denoted by |𝑉(𝐺)| [2], [3].  While the number of edges in the 

graph 𝐺 called the size denoted by |𝐸(𝐺)|. The degree of the graph 𝐺 is the number of the adjacent 

edges to the vertex 𝑥 on graph 𝐺. The maximum degree on graph 𝐺is denoted by ∆(𝐺). Whereas 

the smallest degree from graph 𝐺 is denoted with 𝛿(𝐺) [4].  

Graph labeling is a mapping of the set of elements in a graph such as vertices, edges or both into 

the set of positive integers or natural numbers [5]. The total labelling is the labelling of edge labeling 

and vertex labeling. If there is a bijective function on the graph 𝐺, 𝑓: 𝐸(𝐺) → {1, 2,… , |𝐸(𝐺)|} called 

antimagic labeling with the number of vertices having different weight values. The sum of the label 

from every edge is called as edge weight, denoted by 𝑤(𝑣).  

The graph coloring is the procedure of assigning color on vertices and edges  on graph. 

The rainbow coloring is a part of edge coloring in graph 𝐺. Suppose that graph 𝐺 is a connected 

graph with edge coloring 𝑐: 𝐸(𝐺) → {1, 2, 3, … , 𝑘}, under the condition 𝑘 is a part of the natural number 

where the neighboring edges can have the same color. The rainbow path in a graph 𝐺 formed if two 

vertices in graph has no path with the same color [6]. Rainbow coloring is also called edge coloring in 

the graph 𝐺 which is rainbow connected. The minimum colors  of rainbow coloring  is  called the 

rainbow connection number and it is notated with 𝑟𝑐(𝐺) [7]. 

Rainbow antimagic coloring is a combination of antimagic labeling and rainbow coloring. 

The definition of rainbow antimagic coloring is as follow: suppose a graph 𝐺 is a simple graph, the 

bijective function 𝑓 ∶ 𝑉 (𝐺) → {1, 2,… , |𝑉(𝐺)|} of the edge weight for each 𝑢𝑣 ∈ 𝐸(𝐺) on 𝑓 is 

𝑤(𝑢𝑣) = 𝑓(𝑢) +  𝑓(𝑣). If there are two edges 𝑢𝑣, 𝑢′𝑣′ ∈ 𝐸(𝐺), where the color of each edge is 

represented by the edge weights 𝑤(𝑢𝑣),𝑤(𝑢′𝑣′) on the track 𝑃 on labeling graph vertex 𝐺 called the 

rainbow trajectory. A function on a graph𝐺 can be said rainbow antimagic labelling (labeling rainbow 

antimagic), If every two vertices 𝑢, 𝑣 ∈  𝑉(𝐺)  there is a rainbow trail 𝑢𝑣. Rainbow antimagic coloring 

is the coloring of each edge with a different color, say in a function 𝑓 colored on 𝑢𝑣 with weights 

𝑤(𝑢𝑣) [8], [9]. Some relevance research can be seen at [10]–[13]. The definition of rainbow 

antimagic is the smallest number of colors needed to create a graph 𝐺 connected to the antimagic 

rainbow is called the rainbow antimagic connection number. In previous studies, several graphs have 

been studied rainbow antimagic coloring, namely path (𝑃𝑛)graphs, dragonfly graphs, (𝐷𝑔𝑛)octopus 

 (𝑂𝑛)graphs and others. This study also examines the topic of rainbow antimagic coloring, but on a 

different graph. In this paper, we focused on analyzing the rainbow antimagic coloring of Snail graph 

(𝑆𝑛), Coconut Root graph (𝐶𝑅𝑛,𝑚), Stalk Fan graph (𝐾𝑡𝑛) and lotus graph (𝐿𝑜𝑛). 

2. RESEARCH METHODS 

There are 2 methods that will be used in this research, namely the axiomatic deductive method and 

pattern recognition. The axiomatic deductive method is a method that uses deductive proofs that apply in 

mathematical logic [14], [15]. This method uses existing theorems to solve the problem of the topic to be 

studied. While the pattern recognition method is a method used to determine patterns, cardinality and look 

for rainbow antimagic connection numbers. 

In order to prove some theorem in this paper, we use the lemma related to the rainbow antimagic 

connections number lower bound. The lemma is as follow:  

Lemma 1.[13] The lower bound of rainbow antimagic connection on graph 𝐺 is maximum number of rainbow 

connection and the maximum degree of graph 𝐺, 𝑟𝑎𝑐(𝐺) ≥ 𝑚𝑎𝑥{𝑟𝑐(𝐺), ∆(𝐺)} 

Based on the Lemma 1, in order to prove the lower bound of rainbow antimagic connection number, 

we can consider the rainbow connection number and the maximum degree of graph 𝐺. We can consider 

the following step in order to prove the theorem of rainbow antimagic connection: 

1. We can choose the biggest number between the rainbow connection number and the maximum degree 

of graph 𝐺 to be the lower bound of rainbow antimagic connections.  
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2. After analyzing the lower bound, then we analyze the upper bound of rainbow antimagic connection 

number by determining the vertex labelling and the edge weight of each graph.  

3. By proving the lower bound and upper bound of rainbow antimagic connection number, we can say 

that the theorem is proved.  

3. RESULTS AND DISCUSSION 

This research produces four theorems about the rainbow antimagic connection number . The following 

are the result of the theorem along with the proof regarding the rainbow antimagic connection number on 

snail (𝑆𝑛) graph, coconut root (𝐶𝑅𝑛,𝑚) graph, fan stalk graph (𝐾𝑡𝑛) and graph lotus (𝐿𝑜𝑛). 

Theorem 1. Rainbow antimagic connection number on a snail graph (𝑆𝑛), for 𝑛 ≥ 3 is 𝑟𝑎𝑐(𝑆𝑛) = 𝑛 + 3. 

Proof. A snail graph (𝑆𝑛) has a set of vertices 𝑉(𝑆𝑛) = {𝑥𝑖; 1 ≤ 𝑖 ≤ 6} ∪ {𝑥3,𝑗; 1 ≤ 𝑗 ≤ 2𝑛 + 1} and a set 

of edges 𝐸(𝑆𝑛) = {𝑥𝑖𝑥𝑖+1; 𝑖 = 1, 2, 3, 5} ∪ {𝑥3𝑥5} ∪ {𝑥3𝑥3,𝑗; 2 ≤ 𝑗 ≤ 2𝑛, 𝑗 𝑖𝑠 𝑒𝑣𝑒𝑛} ∪ { 𝑥3,𝑗𝑥3,𝑗+1; 1 ≤ 𝑗 ≤

2𝑛} ∪ {𝑥6𝑥3,1} ∪ {𝑥2𝑥3,2𝑛+1}. The cardinality of edge sets and vertices on a snail graph are |𝐸(𝑆𝑛)| = 3𝑛 +

7 and |𝑉 (𝑆𝑛)| = 2𝑛 + 7. We will show that 𝑟𝑎𝑐(𝑆𝑛) = 𝑛 + 3 using the lower bound and upper bound. First, 

we will prove that lower bound of a snail graph (𝑆𝑛)with 𝑛 ≥ 3, 𝑟𝑎𝑐(𝑆𝑛) ≥ 𝑛 + 3. Based on Lemma 1 

obtained: 

𝑟𝑎𝑐(𝑆𝑛) ≥ 𝑚𝑎𝑥 {𝑟𝑐(𝑆𝑛), ∆(𝑆𝑛)} 
𝑛 + 3  ≥  𝑚𝑎𝑥{5, 𝑛 + 3}           
𝑛 + 3  ≥  𝑛 +  3                         

So, the lower bound of the rainbow antimagic connection number of the snail graph (𝑆𝑛) is 𝑟𝑎𝑐(𝑆𝑛) ≥
𝑛 + 3. Next, we will prove the upper bound of the snail graph (𝑆𝑛) with 𝑛 ≥ 3, 𝑟𝑎𝑐(𝑆𝑛) ≤ 𝑛 + 3, for 

example 𝑓: 𝑉 (𝑆𝑛) → {1, 2, . . . , 2𝑛 + 7} as follows. 

𝑓(𝑥𝑖) = {

i + 1

2
              , for i = 1, 3 

2n −  i +  11, for i = 4, 5
 

𝑓(𝑥6)  =  3 

𝑓(𝑥2)  =  𝑛 +  4 

𝑓(𝑥3,𝑗) = {

4n − i + 11

2
, for j is odd

6 + i

2
            , for j is even  

 

Based on the vertex function above, the edge weights on the Snail graph (𝑆𝑛) are obtained as follows 

 𝑤(𝑥𝑖𝑥𝑖+1)  =  𝑛 +  4 +  𝑖;  for 𝑖 =  1, 2 

𝑤(𝑥𝑖𝑥𝑖+1) =  2𝑛 +  9;  for 𝑖 =  3, 5 

𝑤(𝑥3𝑥5)  =  2𝑛 +  8 

𝑤(𝑥3𝑥3𝑗) =
𝑗

2
, 𝑓𝑜𝑟 2 ≤ 𝑗 ≤ 2𝑛 , 𝑗 𝑖𝑠 even 

𝑤(𝑥3,𝑗𝑥3,𝑗+1) = {
2𝑛 +  9, 𝑓𝑜𝑟 𝑗 𝑖𝑠  𝑜𝑑𝑑
2𝑛 +  8, 𝑓𝑜𝑟 𝑗 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑤(𝑥6𝑥3,1) =  2𝑛 +  8 

𝑤(𝑥2𝑥3,2𝑛+1)  =  2𝑛 +  9 

Then, we analyze the set of different edge weights. The set 𝑤(𝑥3,𝑗, 𝑥3,𝑗+1);  𝑗 𝑖𝑠 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 and 

𝑤(𝑥𝑖𝑥𝑖+1); 𝑖 = 1, 5 is a subset of 𝑤(𝑥2𝑥3,2𝑛+1). The set 𝑤(𝑥3,𝑗, 𝑥3,𝑗+1);  𝑗 is even number and 𝑤(𝑥3𝑥5) is 

a subset of 𝑤(𝑥6𝑥3,1). So that the set of different edge weights is the set of 𝑤(𝑥2𝑥3,2𝑛+1), 𝑤(𝑥6𝑥3,1), 𝑤(𝑥2𝑥3) 

and 𝑤(𝑥3𝑥3𝑗). The following describes a set of different edge weights in a row. 
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𝑊 =  {6, 7, 8, . . . , 𝑛 +  5, 2 +  8, 2𝑛 +  9, 𝑛 +  6}    

|𝑊| = 𝑛 + 3 

Based on the set of edge weights, the upper bound is obtained 𝑟𝑎𝑐(𝑆𝑛)  ≤  𝑛 + 3. Based on the 

lower and upper bounds, the rainbow antimagic connection number on the Snail graph (𝑆𝑛) is 𝑟𝑎𝑐(𝑆𝑛) =
𝑛 +  3. ∎ 

Here 's the rainbow path of the Snail graph: 

Table 1. Rainbow Path on graph snail (𝑺𝒏) 

Case Condition 𝒙 𝒚  Rainbow Path Condition 

1 𝑛 ≥  3 𝑥𝑖 𝑥𝑗  𝑥𝑖 , 𝑥𝑗  i =  1, 2, 3, 5; 
j =  i +  1 

2 𝑛 ≥  3 𝑥𝑖 𝑥𝑘  𝑥𝑖 , 𝑥𝑗, 𝑥𝑘  1 ≤  i ≤  3;  j =  1 +  1; 
k =  i +  2 

3 𝑛 ≥  3 𝑥𝑖 𝑥𝑙  𝑥𝑖 , 𝑥𝑗, 𝑥𝑘, 𝑥𝑘  a =  1, 2;  b =  2 3; 
c =  3, 5;  d =  4, 5, 6 

4 𝑛 ≥  3 𝑥𝑖 𝑥𝑚  𝑥𝑖 , 𝑥𝑗 , 𝑥𝑘 , 𝑥𝑘 , 𝑥𝑚  a =  1;  b =  2; 
c =  3;  d =  5;  e =  6 

5 𝑛 ≥  3 𝑥3 𝑥3,𝑗  𝑥3, 𝑥3,𝑖, 𝑥3,𝑗  2 ≤ i ≤ 2n, j 
∈  even number; 

1 ≤  j ≤  2n, j 
∈  odd number 

6 𝑛 ≥  3 𝑥3,𝑖 𝑥3,𝑘  𝑥3,𝑖, 𝑥3,𝑗, 𝑥3,𝑘 2 ≤  j ≤  2n;  1 ≤ i ≤ 2n; 

3 ≤  k ≤  2n 

Figure 1 shows t he  rainbow antimagic coloring graph snail (𝑆5). 

Figure 1. RAC graph snail 𝑺𝟓 

 

Theorem 2. Rainbow antimagic connection number on coconut roots graph (𝐶𝑅𝑛,𝑚), for every integer 𝑛 =
5 and 𝑚 ≥ 2 is 𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) = 𝑚 + 3. 

Proof. The Coconut root graph (𝐶𝑅𝑛,𝑚) has a set of vertices 𝑉(𝐶𝑅𝑛,𝑚) = {𝑥𝑖 , 𝑦𝑗 , 𝑧;  1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤

𝑚}and a set of edges 𝐸(𝐶𝑅𝑛,𝑚) = {𝑥𝑛𝑥1} ∪ {𝑥𝑖𝑥𝑖+1;  1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑥𝑛𝑦𝑗;  1 ≤ 𝑗 ≤ 𝑚} ∪ {𝑦𝑗𝑦𝑗+1;  1 ≤

𝑗 ≤ 𝑚 − 1} ∪ {𝑥𝑛𝑧}. The cardinality of the edge set and vertex set on the coconut root graph (𝐶𝑅𝑛,𝑚) are 

|𝑉 (𝐶𝑅𝑛,𝑚)| = 𝑛 +𝑚 + 1 and |𝐸(𝐶𝑅𝑛,𝑚)| = 𝑛 + 2𝑚.  In order to prove the  𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) = 𝑚 + 3, we 

should show that  𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) ≤ 𝑚 + 3 and 𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) ≥ 𝑚 + 3. First, we prove the lower bound of the 

coconut root graph (𝐶𝑅𝑛,𝑚)with 𝑛 = 5 𝑑𝑎𝑛 𝑚 ≥ 2, 𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) ≥ 𝑚 + 3. Based on Definition 2.7.2, we 

obtained: 

𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) ≥ {𝑟𝑐(𝐶𝑅𝑛,𝑚), ∆(𝐶𝑅𝑛,𝑚)} 

𝑚 +  3     ≥  𝑚𝑎𝑥{4,𝑚 + 3} 

𝑚+ 3      ≥ 𝑚 + 3 

So, the lower bound of the rainbow antimagic connection number of coconut roots (𝐶𝑅𝑛,𝑚)is 

𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) ≥ 𝑚 + 3. Then prove the upper bound of the coconut root graph (𝐶𝑅𝑛,𝑚) with 𝑛 = 5 𝑑𝑎𝑛 𝑚 ≥

2, 𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) ≤ 𝑚 + 3, for example 𝑓 ∶ 𝑉(𝐶𝑅𝑛,𝑚) → {1, 2, … , 𝑛 + 𝑚 + 1} as follows 
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     𝑓(𝑧) = 𝑚 + 5, for 𝑚 ≥ 6  

𝑓(𝑥1) = 𝑚 + 3, for 𝑚 ≥ 6  

𝑓(𝑥2) = 𝑚 − 1, for 𝑚 ≥ 6  

𝑓(𝑥3) = 𝑚, for 𝑚 ≥ 6  

𝑓(𝑥4) =  𝑚 + 4, for 𝑚 ≥ 6  

𝑓(𝑥5) =  𝑚 − 2, for 𝑚 ≥ 6 

𝑓(𝑦𝑚)  = {
m +  5, for 9 ≤  m ≤  18
m −  6, for m ≥  19

 

𝑓(𝑦𝑚) = {

m +  5, for 6 ≤  m ≤  8 and m ≥  19
m −  6, for 13 ≤  m ≤  18 

m −  5, for 10 ≤  m ≤  12 

 

𝑓(𝑦𝑗) =

{
 
 
 
 
 

 
 
 
 
 

𝑗 −  1, 𝑓𝑜𝑟 4 ≤  𝑗 ≤  6
𝑗 −  3, 𝑓𝑜𝑟 𝑗 =  7, 8 𝑚 =  9 

1, 𝑓𝑜𝑟 𝑗 =  1
𝑚 −  5, 𝑓𝑜𝑟 𝑚 =  𝑗 𝑚 =  6, 7

𝑚 −  6, 𝑓𝑜𝑟 𝑚 +  𝑗 =  8 ,𝑚 =  7 ;  𝑚 =  𝑗 , 𝑚 =  8 ;
𝑚 −  6, 𝑓𝑜𝑟  𝑚 −  𝑗 =  5;  𝑚 −  𝑗 =  7 ,𝑚 =  10 ;
𝑚 −  6, 𝑓𝑜𝑟  𝑚 +  𝑗 =  9 ,𝑚 =  11 ,𝑚 =  9

𝑚 +  𝑗, 𝑓𝑜𝑟 𝑗 =  1, 2 𝑚 =  6
𝑚 −  𝑗, 𝑓𝑜𝑟 𝑗 =  3, 4 𝑚 =  6 

𝑚 +  𝑗 −  1, 𝑓𝑜𝑟 𝑗 =  2, 3 𝑚 =  7, 8
𝑚 −  𝑗 +  1, 𝑓𝑜𝑟 𝑗 =  4, 5 𝑚 =  7

 

Based on the vertex function above, the edge weights on the coconut root graph are obtained as follows 

𝑤(𝑥1𝑥5)  =  2𝑚 +  1, 𝑓𝑜𝑟 𝑚 ≥  6 

𝑤(𝑥2𝑥3)  =  2𝑚 −  1, 𝑓𝑜𝑟 𝑚 ≥  6 

𝑤(𝑥3𝑥4)  =  2𝑚 +  4, 𝑓𝑜𝑟 𝑚 ≥  6 

𝑤(𝑥𝑗𝑥𝑗+1)  =  2𝑚 +  2, 𝑓𝑜𝑟 𝑚 ≥  6 , 𝑗 =  1, 4 

𝑤(𝑥5𝑧) =  2𝑚 +  4, 𝑓𝑜𝑟 𝑚 ≥  6 

𝑤(𝑦𝑚𝑥5)  = {
2𝑚 +  3, 𝑓𝑜𝑟 9 ≤  𝑚 ≤  18
2𝑚 −  8, 𝑓𝑜𝑟 𝑚 ≥  19 

 

𝑤(𝑥5𝑦1)  = {
2𝑚 −  1, 𝑓𝑜𝑟 𝑚 =  6
𝑚 −  1, 𝑓𝑜𝑟 𝑚 ≥  7

 

𝑤(𝑦𝑚−1𝑥5)  = {

2𝑚 +  3, 𝑓𝑜𝑟 6 ≤  𝑚 ≤  9 ;  𝑚 ≥  19 
2𝑚 −  8, 𝑓𝑜𝑟 13 ≤  𝑚 ≤  18
2𝑚 −  7, 𝑓𝑜𝑟 10 ≤  𝑚 ≤  12

 



1548                   Adawiyah, et al.       On Rainbow Antimagic Coloring Of Snail Graph(𝑺𝒏), Coconut Root Graph (𝑪𝒓𝒏,𝒎)… 

 

𝑤(𝑦𝑗𝑥5)  =

{
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

𝑚 +  𝑗 −  3, 𝑓𝑜𝑟 4 ≤  𝑗 ≤  6 ;  𝑗 =  7, 8 ,𝑚 =  9
2𝑚 +  𝑗 −  2, 𝑓𝑜𝑟 𝑚 =  6 , 𝑗 =  1, 2
2𝑚 −  𝑗 −  2, 𝑓𝑜𝑟 𝑚 =  6 , 𝑗 =  3, 4
2𝑚 −  𝑗 −  1, 𝑓𝑜𝑟 𝑚 =  7 , 𝑗 =  4, 5
2𝑚 +  𝑗 −  3, 𝑓𝑜𝑟 𝑚 =  7, 8 , 𝑗 =  2, 3

2𝑚 −  8, 𝑓𝑜𝑟 𝑚 +  𝑗 =  8 ,𝑚 =  7 ;  𝑚 = 𝑗 ,𝑚 = 8 ;𝑚 − 𝑗 = 5
2𝑚 −  8, 𝑓𝑜𝑟 𝑚 =  9 ;  𝑚 −  𝑗 =  7 ,𝑚 =  10

2𝑚 −  7, 𝑓𝑜𝑟 𝑚 =  𝑗 , 𝑚 =  6, 7 
𝑗 + 2𝑚 − 3

2
 , 𝑓𝑜𝑟 𝑗 𝑖𝑠 𝑜𝑑𝑑  ;  1 ≤  𝑗 ≤  11 ,𝑚 ≥

𝑗 + 15

2
 ;  13 ≤  𝑗 ≤  𝑛 

𝑗 + 2𝑚 − 3

2
 , 𝑓𝑜𝑟 𝑚 ≥  𝑗 +  2 

4𝑚 − 𝑗 + 2

2
 , 𝑓𝑜𝑟 𝑗 =  2, 4 ,𝑚 ≥  9 

4𝑚 − 𝑗 + 2

2
 , 𝑓𝑜𝑟 𝑗 =  2, 4 ,𝑚 ≥  9 

4𝑚 − 𝑗

2
 , 𝑓𝑜𝑟 10 ≤  𝑗 ≤  𝑛 ,𝑚 ≥  𝑗 +  2 

 

𝑤(𝑦𝑗𝑦𝑗+1)  =

{
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

𝑚 +  3, 𝑓𝑜𝑟 𝑗 =  1, 3 ,𝑚 ≥  9
𝑚 +  4, 𝑓𝑜𝑟 𝑗 =  2, 4 ,𝑚 ≥  9

𝑚, 𝑓𝑜𝑟 𝑗 =  5, 7 ,𝑚 ≥  9 ;  𝑗 =  9 ,𝑚 ≥  13 ;  𝑗 is even number
𝑚, 𝑓𝑜𝑟 12 ≤  𝑗 ≤  𝑛 𝑚 ≥  𝑗 +  2

𝑚 +  1, 𝑓𝑜𝑟 𝑗 =  6, 8 ,𝑚 ≥  9 ;  𝑗 =  10 ,𝑚 ≥  13 ;  𝑗 =  5, 6 
𝑚 −  1, 𝑓𝑜𝑟 11 ≤  𝑗 ≤  𝑛 , 𝑗 ∈ 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 ,𝑚 ≥  𝑗 +  2 ,𝑚 = 8,9

2𝑚 −  1, 𝑓𝑜𝑟 𝑗 =  2, 3 ,𝑚 =  6, 7 ;  𝑚 ≥  13 
2𝑚 +  1, 𝑓𝑜𝑟 𝑗 =  4, 5 ,𝑚 =  6, 7 ;  𝑗 =  8 , 𝑚 =  9
2𝑚 +  1, 𝑓𝑜𝑟 12 ≤  𝑗 ≤  15 , 14 ≤  𝑚 ≤  17

2𝑚 +  2, 𝑓𝑜𝑟 𝑗 =  6 ,𝑚 =  8
2𝑚 +  3, 𝑓𝑜𝑟 𝑗 =  1, 2 ,𝑚 =  6, 7

2𝑚, 𝑓𝑜𝑟 𝑗 =  5 ,𝑚 =  6 
2𝑚 −  6𝑗 +  15, 𝑓𝑜𝑟 𝑗 =  2, 3, 4 ,𝑚 =  8

𝑚 +  2, 𝑓𝑜𝑟 𝑗 =  1 ,𝑚 =  7, 8
𝑚 +  𝑗 +  1, 𝑓𝑜𝑟 𝑗 =  6, 7 ,𝑚 =  7, 8
2𝑚 +  3, 𝑓𝑜𝑟 6 ≤  𝑚 ≤  9 ;  𝑚 ≥  19 

𝑚 −  8, 𝑓𝑜𝑟 13 ≤  𝑚 ≤  18
2𝑚 −  7, 𝑓𝑜𝑟 10 ≤  𝑚 ≤  12
3𝑚−12

2
 , 𝑓𝑜𝑟 𝑗 =  16 ,𝑚 =  18

3𝑚+9

2
 , 𝑓𝑜𝑟 𝑗 =  17 ,𝑚 =  19 

4𝑚−𝑗+7

2
 , 𝑓𝑜𝑟 19 ≤  𝑗 ≤  27

4𝑚−𝑗+8

2
 , 𝑓𝑜𝑟 𝑗 is even number , 18 ≤  𝑗 ≤  26

  

Then, we analyze the set of different edge weights. The set of different edge weights is the set 

𝑤(𝑥1𝑥5),𝑤(𝑥4𝑥5),𝑤(𝑥5𝑧)and the 𝑤(𝑦𝑗  𝑥5).following is a description of the set of different edge weights 

respectively. 

𝑊 = {2𝑚 +  1, 2𝑚 +  2, 2𝑚 +  4,
2𝑚−1

2
, … ,

𝑛+2𝑚−3

2
}  

|𝑊| = 𝑚 + 3  

Based on the set of edge weights, the upper bound is obtained 𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) ≤ 𝑛 + 3. Based on the 

lower and upper bounds, the rainbow antimagic connection number on the coconut root graph (𝐶𝑅𝑛,𝑚) is 

𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚) = 𝑚 + 3. ∎ 

The following is the rainbow path of the coconut root graph: 
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Table 2. Rainbow Path on the coconut root graph(𝑪𝑹𝒏,𝒎) 

Case Condition    𝒙 𝒚 Rainbow Path Condition 

𝟏 𝑛 = 5 

m ≥ 2 

𝑥 𝑧 𝑥, 𝑧 − 

𝟐 𝑛 = 5 

m ≥ 2 

𝑥𝑖 𝑥𝑗 𝑥𝑖 , 𝑥𝑗 1 ≤ 𝑖 ≤ 4 

𝑗 = 𝑖 + 1 
𝟑 𝑛 = 5 

m ≥ 2 

𝑥𝑖 𝑥𝑗 𝑥𝑖 , 𝑥𝑖_+1, 𝑥𝑗 1 ≤ 𝑖 ≤ 3 

𝑗 − 𝑖 = 2 

𝟒 𝑛 = 5 

m ≥ 2 

𝑥5 𝑦𝑗 𝑥5, 𝑦𝑗 1 ≤  𝑗 ≤  𝑚 

𝟓 𝑛 = 5 

m ≥ 2 

𝑥𝑖 𝑦𝑗 𝑥𝑖 , 𝑥𝑘 , 𝑦𝑗 𝑖 = 1, 4;  𝑘 = 5 
1 ≤ 𝑗 ≤ 𝑚 

𝟔 𝑛 = 5 

m ≥ 2 

𝑥𝑖 𝑦𝑗 𝑥𝑖 , 𝑥𝑘 , 𝑥5, 𝑦𝑗 𝑖 =  2, 3;  𝑘 =  1, 4 

1 ≤ 𝑗 ≤ 𝑚 

𝟕 𝑛 = 5 

m ≥ 2 

𝑦𝑖  𝑦𝑗 𝑦𝑖 , 𝑦𝑗 1 ≤ 𝑖 ≤ 𝑚 − 1 

1 ≤ 𝑗 ≤ 𝑚 

Figure 2 and Figure 3 are illustrations of rainbow antimagic coloring coconut root graph 

(𝐶𝑅5,2, 𝐶𝑅5,3, 𝐶𝑅5,4, 𝑑𝑎𝑛 𝐶𝑅5,5): 

Figure 2. RAC graph roots coconut (𝐶𝑅5,2 And 𝐶𝑅5,3) 

 

Figure 3. RAC graph roots coconut (𝐶𝑅5,4 And 𝐶𝑅5,5) 

Theorem 3. Rainbow antimagic connection number on a lotus graph (𝐿𝑜𝑛) for 𝑛 ≥  2 is 𝑟𝑎𝑐(𝐿𝑜𝑛) = 𝑛 + 1. 

Proof. A lotus graph (𝐿𝑜𝑛) has a set of vertices 𝑉(𝐿𝑜𝑛) = {𝑥} ∪ {𝑦} ∪ {𝑥𝑖;  1 ≤ 𝑖 ≤ 2𝑛 − 1} and a set of 

edges 𝐸(𝐿𝑜𝑛) = {𝑥𝑦} ∪ {𝑥𝑥𝑖; 1 ≤ 𝑖 ≤ 2𝑛 − 1; 𝑖 ∈ 𝑂𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟} ∪ {𝑥𝑖𝑥𝑖+1; 1 ≤ 𝑖 ≤ 2𝑛 − 2}. The 

cardinality of edge sets and vertices on a lotus graph are (𝐿𝑜𝑛)and |𝐸(𝐿𝑜𝑛)| = 4𝑛 − 2, respectively 
|𝑉 (𝐿𝑜𝑛)| = 2𝑛 + 1. Proved 𝑟𝑎𝑐(𝐿𝑜𝑛) = 𝑛 + 1using the lower bound and upper bound. First, we prove the 

lower bound of the lotus graph(𝐿𝑜𝑛) with 𝑛 ≥  2, 𝑟𝑎𝑐(𝐿𝑜𝑛) ≥ 𝑛 + 1based on Definition 2.7.2, we obtained 

𝑟𝑎𝑐(𝐿𝑜𝑛) ≥ 𝑚𝑎𝑥{𝑟𝑐(𝐿𝑜𝑛), ∆(𝐿𝑜𝑛)} 

𝑛 + 1   ≥ 𝑚𝑎𝑥{3, 𝑛 + 1} 

𝑛 + 1   ≥ 𝑛 + 1 

So, the lower bound of the rainbow antimagic connection number graph lotus (𝐿𝑜𝑛) is 𝑟𝑎𝑐(𝐿𝑜𝑛) ≥
𝑛 + 1. Next, we prove the upper bound of the lotus graph (𝐿𝑜𝑛)with 𝑛 ≥ 2, 𝑟𝑎𝑐(𝐿𝑜𝑛) ≤ 𝑛 + 1, for example 

𝑓: 𝑉(𝐿𝑜𝑛) → {1, 2, … , 2𝑛 + 1}as follows. 

𝑓(𝑥)  = 1 

𝑓(𝑦)  = 2𝑛 + 1 

𝑓(𝑥𝑖)  = {

4𝑛 − 𝑖 + 1

2
 , 𝑓𝑜𝑟 𝑖 is odd number  

𝑖 + 2

2
 , 𝑓𝑜𝑟 𝑖 is even number

 

Based on the vertex function above, the edge weights on the lotus graph (𝐿𝑜𝑛)are obtained as follows 
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𝑤(𝑥𝑦) = 2𝑛 + 2 

𝑤(𝑥𝑥𝑖) =
4𝑛−𝑖+3

2
 , 𝑓𝑜𝑟 𝑖 is odd number 

𝑤(𝑥𝑖𝑥𝑖+1)  = {
2𝑛 + 2, 𝑓𝑜𝑟 𝑖 𝑖𝑠 𝑜𝑑𝑑 
2𝑛 + 1, 𝑓𝑜𝑟 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

Then, we analyze the set of different edge weights. The set 𝑤(𝑥𝑖𝑥𝑖_+1), 𝑖 is an odd number, is a subset 

of 𝑤(𝑥𝑥𝑖). The set 𝑤(𝑥𝑖𝑥𝑖_+1), 𝑖 is an even number, is a subset of 𝑤(𝑥𝑦). So that the set of different edge 

weights is the set 𝑤(𝑥𝑥𝑖)and 𝑤(𝑥𝑦). The following describes a set of different edge weights in a row. 

𝑊 = {
4𝑛 + 2

2
, 4𝑛,… ,

5𝑛 + 3

2
 , 2𝑛 + 2} 

|𝑊| =  𝑛 + 1 

Based on the set of edge weights, the upper bound is obtained 𝑟𝑎𝑐(𝐿𝑜𝑛) ≤ 𝑛 + 1. Based on the lower 

and upper bounds, the rainbow antimagic connection number on the lotus graph (Lon)is rac(Lon) = n + 1. 

∎The following is the rainbow path of the lotus graph: 

Table 3. Rainbow Path on a lotus graph(𝐋𝐨𝐧) 

Case Condition 𝒙 𝒚 Rainbow Path Condition 

𝟏 n ≥ 2 𝑥 𝑦 𝑥, 𝑦 − 

𝟐 n ≥ 2 𝑥 𝑥𝑖 𝑥, 𝑥𝑖 1 ≤ i ≤ 2n − 1; 
 i is odd number 

𝟑 n ≥ 2 𝑥𝑖 𝑥𝑖_+1 𝑥𝑖 , 𝑥, 𝑥𝑖_+1 1 ≤ i ≤ 2n − 3; 
 i is odd number 

𝟒 n ≥ 2 𝑥𝑖 𝑥𝑖_+1 𝑥𝑖 , 𝑥𝑖_+1 1 ≤ i ≤ 2n − 1 

𝟓 n ≥ 2 𝑥𝑖 𝑥 𝑥𝑖 , 𝑥𝑗 , 𝑥 1 ≤ i ≤ 2n − 1;  
i is odd number 
2 ≤ i ≤ 2n − 2;  
i is even number 

𝟔 n ≥ 2 𝑥𝑖 𝑦 𝑥𝑖 , 𝑥𝑗 , 𝑥, 𝑦 1 ≤ i ≤ 2n − 1;  
i is odd number 
2 ≤ i ≤ 2n − 2;  
i is even number 

We can see the figure of rainbow antimagic coloring graph lotus(𝐿𝑜7) in Figure 4.  

 

Figure 4. RAC lotus graph(𝐿𝑜7) 

 

Theorem 4. Rainbow antimagic connection number on a fan stalk graph (𝐾𝑡𝑛), for each integer 𝑛 ≥  2is 

𝑟𝑎𝑐(𝐾𝑡𝑛)  =  𝑛 +  1. 

Proof. A stalk fan graph (𝐾𝑡𝑛)has a vertex 𝑉(𝐾𝑡𝑛) = {𝑥} ∪ {𝑦} ∪ {𝑥𝑖 ; 1 ≤ 𝑖 ≤  𝑛} set and an edge set 

𝐸(𝐾𝑡𝑛) = {𝑥𝑦} ∪ {𝑥𝑥𝑖; 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝑥𝑖 𝑥𝑖+1; 1 ≤ 𝑖 ≤ 𝑛 − 1}. The cardinality of the edge set and vertex 

set of the fan stalk graph(𝐾𝑡𝑛) respectively are |𝑉 (𝐾𝑡𝑛)| = 𝑛 + 2and |𝐸(𝐾𝑡𝑛)| =  2𝑛. Proved 𝑟𝑎𝑐(𝐾𝑡𝑛) =
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𝑛 + 1using the lower bound and upper bound. First, we prove the lower bound of the fan stalk graph(𝐾𝑡𝑛) 
with 𝑛 ≥  2, 𝑟𝑎𝑐(𝐾𝑡𝑛) ≥ 𝑛 + 1. Based on Lemma 1, we obtained: 

𝑟𝑎𝑐(𝐾𝑡𝑛) ≥ 𝑚𝑎𝑥{𝑟𝑐(𝐾𝑡𝑛), ∆(𝐾𝑡𝑛)} 
𝑛 + 1       ≥ 𝑚𝑎𝑥{3, 𝑛 + 1} 

𝑛 + 1       ≥ 𝑛 + 1 

So, the lower bound of the rainbow antimagic connection number of the fan stalk graph (𝐾𝑡𝑛)is 𝑟𝑎𝑐(𝐾𝑡𝑛) ≥
𝑛 + 1. Then prove the upper bound of the fan stalk graph (𝐾𝑡𝑛)with 𝑛 ≥  2, 𝑟𝑎𝑐(𝐾𝑡𝑛) ≤ 𝑛 + 1, for example 

𝑓: 𝑉(𝐾𝑡𝑛) →  {1, 2, … , 𝑛 + 2} as follows. 

𝑓(𝑥)  =  1 

𝑓(𝑦)  =  𝑛 +  2 

𝑓(𝑥𝑖)  = {

2𝑛 − 𝑖 + 3

2
, 𝑓𝑜𝑟 𝑖 is odd number

𝑖 + 2

2
  , 𝑓𝑜𝑟 𝑖 is even number 

  

Based on the vertex function above, the edge weights on the fan stalk graph (𝐾𝑡𝑛) are obtained as follows 

𝑤(𝑥𝑦) = 𝑛 +  3 

𝑤(𝑥𝑥𝑖) = {

2𝑛 − 𝑖 + 5

2
, 𝑓𝑜𝑟 𝑖 is odd number

𝑖 + 4

2
  , 𝑓𝑜𝑟 𝑖 is even number

 

𝑤(𝑥𝑖𝑥𝑖+1) = {
𝑛 + 3, 𝑓𝑜𝑟 𝑖  𝑖𝑠  odd number
𝑛 + 2, 𝑓𝑜𝑟 𝑖 is  even number

 

Then, we analyze the set of different edge weights. The set 𝑤(𝑥𝑖𝑥𝑖+1);  i ∈ even numberis a subset 

of 𝑤(𝑥𝑥𝑖). The set 𝑤(𝑥𝑖𝑥𝑖+1);  i ∈ odd numberis a subset of 𝑤(𝑥𝑦). So that the set of different edge weights 

is the set 𝑤(𝑥𝑥𝑖)and 𝑤(𝑥𝑦). The following describes a set of different edge weights in a row. 

 𝑊 =  {3, 4, 5, … , 𝑛 + 2, 𝑛 + 3} 

|𝑊| = 𝑛 + 1 

Based on the set of edge weights, the upper bound is obtained 𝑟𝑎𝑐(𝐾𝑡𝑛) ≤ 𝑛 + 1. Based on the lower 

and upper bounds, the rainbow antimagic connection number for the fan stalk graph (𝐾𝑡𝑛)is rac(𝐾𝑡𝑛) = 𝑛 +
1. ∎ 

Here, we describe the rainbow path of the fan stalk graph: 

Table 4. Rainbow Path on the fan stalk graph(𝑲𝒕𝒏) 

Case Condition 𝑥 𝑦 Rainbow Path Condition 

1 𝑛 ≥  2 𝑥 𝑦 𝑥, 𝑦 − 

2 𝑛 ≥  2 𝑥𝑖 𝑦 𝑥𝑖  , 𝑥, 𝑦  1 ≤ 𝑖 ≤ 𝑛 

3 𝑛 ≥  2 𝑥𝑖 𝑥 𝑥𝑖  , 𝑥 1 ≤ 𝑖 ≤ 𝑛 

4 𝑛 ≥  2 𝑥𝑖 𝑥𝑖+1 𝑥𝑖 , 𝑥𝑖+1 1 ≤ 𝑖 ≤ 𝑛 

5 𝑛 ≥  2 𝑥𝑖 𝑥𝑗 𝑥𝑖 , 𝑥, 𝑥𝑗 
1 ≤ 𝑖 ≤ 𝑛 − 1; 

2 ≤ 𝑗 ≤ 𝑚 

 

We can see the figure of rainbow antimagic coloring fan stalk graph (𝐾𝑡9)in Figure 5. 
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Figure 5. RAC fan stalk graph(𝑲𝒕𝒏) 

4. CONCLUSIONS 

Based on the above results, we got a new theorem related to the rainbow antimagic connection number 

of Snail graph (𝑆𝑛), coconut root (𝐶𝑅𝑛,𝑚)graph, fan stalk (𝐾𝑡𝑛) graph and lotus graph (𝐿𝑜𝑛) as follow: 

1. Rainbow Antimagic Connection Number on a Snail graph 𝑆𝑛 with 𝑛 ≥  3 is 𝑟𝑎𝑐(𝑆𝑛)  =  𝑛 +  3; 

2. Rainbow Antimagic Connection Number on a coconut root graph 𝐶𝑅𝑛,𝑚 with 𝑛 =  5 and 𝑚 ≥  2 is 

𝑟𝑎𝑐(𝐶𝑅𝑛,𝑚)  =  𝑚 + 3; 

3. Rainbow Antimagic Connection Number on a lotus graph 𝐿𝑜𝑛with 𝑛 ≥  2is 𝑟𝑎𝑐(𝐿𝑜𝑛)  =  𝑛 +  1;  

4. The Rainbow Antimagic Connection Number in the fan stalk graph 𝐾𝑡𝑛with 𝑛 ≥  2 is 𝑟𝑎𝑐(𝐾𝑡𝑛)  =
 𝑛 +  1. 
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