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Abstract 
One of the concepts in graph theory that can be analyzed is chromatic numbers of a graph and operation of 

two graphs. There are various kinds of operations of two graphs, one of which is the corona edge operation. 

This research aims to determine the chromatic number of the edge corona operation of graph Cn ⋄ K1,m and 

K1,m ⋄ Cn, Cn is a cycle graph and K1,m is a star graph. The chromatic number is determined based on the 

pattern formed from several n and m values. The results of this research show that the chromatic number of 

the edge corona operation of graph Cn ⋄ K1,m is: 

χ(Cn ⋄ K1,m) = 4,         for  n = 3,4, … , k and m = 1,2, … , l 

and the chromatic number of the edge corona operation of graph K1,m ⋄ Cn is: 

χ(K1,m ⋄ Cn) = {
5, if n is an odd number
4, if n is an even number

 

 

Keywords:   Edge Corona Operation, Chromatic Number, Vertex Coloring, Cycle Graph, Star 

Graph. 

 

Abstrak 
Salah satu konsep dalam teori graf yang dapat diteliti adalah bilangan kromatik dari suatu graf dan operasi 

dari dua graf. Terdapat berbagai macam operasi dari dua graf salah satunya adalah operasi korona sisi. 

Penelitian ini bertujuan untuk mengetahui bilangan kromatik graf hasil operasi korona sisi graf 𝐶𝑛 ⋄ 𝐾1,𝑚 dan 

𝐾1,𝑚 ⋄ 𝐶𝑛, di mana 𝐶𝑛 adalah graf siklus dan 𝐾1,𝑚 adalah graf bintang. Bilangan kromatik ditentukan 

berdasarkan pola yang terbentuk dari beberapa nilai 𝑛 dan 𝑚. Dari penelitian ini diperoleh hasil bahwa 

bilangan kromatik graf hasil operasi korona sisi graf 𝐶𝑛 ⋄ 𝐾1,𝑚 adalah: 

𝜒(𝐶𝑛 ⋄ 𝐾1,𝑚) = 4,         untuk  𝑛 = 3,4, … , 𝑘 dan 𝑚 = 1,2, … , 𝑙 
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dan bilangan kromatik graf hasil operasi korona sisi graf 𝐾1,𝑚 ⋄ 𝐶𝑛 adalah: 

(𝐾1,𝑚 ⋄ 𝐶𝑛) = {
5, jika 𝑛 adalah bilangan ganjil,
4, jika 𝑛 adalah bilangan genap.

 

 

Kata kunci:   Operasi Korona Sisi, Bilangan Kromatik, Pewarnaan Simpul, Graf Siklus, Graf 

Bintang 

 

1.  INTRODUCTION 

Graph theory is one of the fields of applied mathematics that is still developing rapidly. Starting 

from Leonhard Euler's journey through the problem of the seven Königsberg bridges in 1736 [14]. 

Through these problems, many concepts from graph theory developed. At the beginning of the 20th 

century, scientists discovered other benefits of graph theory, for example computer science, 

transportation, physics, theoretical chemistry, electrical engineering, genetics and others [2]. 

Graph 𝐺 is an unordered set {𝑉(𝐺), 𝐸(𝐺)} where 𝑉(𝐺) is a set of non-empty vertices and 𝐸(𝐺)is 

a set of edges that connecting a pair of vertices [2, 3]. Two or more graphs will form a new graph 

operation is carried out [10]. Operations on graphs include union (∪), join (+), cartesian product 

(×), composition or lexicographic product ([ ]), and corona (⨀) [6]. Hou dan Shiu [7] in their 

research defined another variation of corona operation. Let 𝐺1 and 𝐺2 be two disjoint graphs 𝑛1, 𝑛2 

vertices and 𝑚1, 𝑚2 edges, respectively. The edge corona symbolized by ⋄ is a graph operation 

obtained by taking 1 copy of 𝐺1 and 𝑚1 copies of 𝐺2 then joining the two vertices of the-i edge of 

𝐺1 to each vertex in the i copy of 𝐺2 [6]. 

Graph coloring is one of the fields in graph theory where certain objects in the graph are given 

colors which are represented in ordered natural numbers starting from one [1]. Coloring vertices in 

a graph aims to find out the minimum number of colors provided that there are no identical colors 

on the vertices that correspond to each other for all the vertices in the graph [17]. The minimum 

number of colors that needed to color all vertices in a graph is called chromatic number [13]. The 

chromatic number is denoted by 𝜒(𝐺) [2, 6, 17]. 

Many researchers have studied the chromatic number for various graphs. Puspasari, et al., [11] 

determined the chromatic number of the operation graph and the application scheme of vertex graph 

coloring. Zakharov [18] found the chromatic numbers of distance graphs G(n, 3, 2), for infinitely 

many n and improved the upper bounds for chromatic numbers distance graphs G(n, r, s) for many 

values of the parameters r and s and for all sufficiently large n. Simanjuntak [13] examined the 

chromatic numbers of corona operation of cycle graph and cubic graph. Yusuf [17] generalized 

chromatic numbers in several classes of corona graphs. Recently, Wu, et al [16] studied the 

chromatic number of heptagraphs and showed that every heptagraph is 3-colorable. Dong, et al [4] 

examined upper bound of the chromatic number of some P5-free graphs.  

In contrast to the previous research, this research will examine chromatic number of the edge 

corona operation of Cycle Graph and Star Graph. Research related to corona edge operation 

discussed by Kaspar et al. [8], and Liowardani et al. [9].  

 

2. LITERATURE REVIEW 

In this section, we define edge corona graphs, discuss graph coloring, and present some theorems 

about chromatic numbers for several graphs. Next, we present the Welch-Powell algorithm for 

coloring graphs. 
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2.1 Edge Corona 

Definition 2.1. Edge Corona [7]. Let 𝐺1 and 𝐺2 be two graphs on disjoint sets of  𝑛1, 𝑛2 vertices 

and 𝑚1, 𝑚2 edges, respectively. The edge corona  𝐺1 ⋄ 𝐺2 of 𝐺1 and 𝐺2 is defined as the graph 

obtained by taking one copy of  𝐺1 and 𝑚1 copies of 𝐺2, and then joining two end-vertices of the i-

th edge of 𝐺1 to every vertex in the i-th copy of 𝐺2. 

 

Based on the definition, the number vertices of corona edge operation graph G1 ⋄ G2 is n1 + m1n2, 

while the number of edges of corona edge graph G1 ⋄ G2 is m1 + 2m1n2 + m1m2. 

 

2.2 Graph Coloring 

Definition 2.2. Coloring is a mapping of a set of vertices, edges, or regions in a graph 𝐺 to a set of 

colors such that no vertices, edges, or regions that adjacent are given the same color [10]. 

The following are several theorems used in the proof in the next section. 

Theorem 2.1.1 [15] G is a non-null bipartite graph if and only if 𝜒(𝐺) = 2. 

Corollary 2.1.2 If 𝐺 is a star graph 𝐾1,𝑚, then 𝜒(𝐺) = 2. 

Theorem 2.1.3 [12] If 𝐶𝑛 is a cycle graph with 𝑛 vertices, then  

𝜒(𝐺)  =  {
2, 𝑖𝑓 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 
3, 𝑖𝑓 𝑛 𝑖𝑠 𝑜𝑑𝑑.

 

2.3 Welch-Powell Algorithm 

The Welch-Powell algorithm can be used to color a graph 𝐺 effectively. The algorithm is as follows 

[5]. 

1. Sort the vertices of 𝐺 in decreasing degree. 

2. Use one color to coloring the first vertex that has the highest degree and the other vertex that 

are not adjacent with the first vertex. 

3. Start again with the vertex that has the next highest degree that has not been colored and repeat 

the process of coloring the vertex using the second color. 

4. Repeat adding colors until all the vertices have been colored. 

 

3. METHOD 

In this research, the determination of the chromatic number of the edge corona operation  𝐶𝑛 ⋄
𝐾1,𝑚 and 𝐾1,𝑚 ⋄ 𝐶𝑛 for several 𝑛 and 𝑚 values. This pattern will be generalized for every value of 

𝑛 and 𝑚. The steps of this research to obtain the chromatic number are as follows. 

1. Review concepts and literature studies. 

2. Draw a corona edge operation graph. 

3. Examine the vertex chromatic number. 

4. Determine the vertex chromatic number. 

5. Observe the vertex chromatic number pattern. 

6. Determine the vertex chromatic number conjectur. 

7. Prove the vertex chromatic number conjectur. 

8. Draw conclusions. 
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4. MAIN RESULTS 

In this section, the chromatic number of the corona edge graphs 𝐶𝑛 ⋄ 𝐾1,𝑚 and 𝐾1,𝑚 ⋄ 𝐶𝑛 for 

several values of 𝑛 are presented, then a general proof is carried out.  

4.1 𝑪𝒏 ⋄ 𝑲𝟏,𝒎 Graph 

Figure 1 displays the coloring of the corona edge graph 𝐶3 ⋄ 𝐾1,𝑚 using the Welch-Powell 

algorithm. Let 𝐴 = {𝑎1, 𝑎2, 𝑎3} be the set of vertices of the cycle graph 𝐶3, 𝐵 = {𝑏𝑖} for 𝑖 = 1, 2 ,3 

is the set of central vertices of star graph 𝐾1,𝑚 and 𝐻 = {𝑐𝑖𝑗} for  𝑖 = 1, 2, 3 and 

𝑗 = 1, 2, … , 𝑚 is the set of leaves vertices of star graph 𝐾1,𝑚. 

 
Figure 1. The coloring of 𝐶3 ⋄ 𝐾1,𝑚 graph 

 

Using the same method, we color the corona edge graph 𝐶𝑛 ⋄ 𝐾1,𝑚 for several values of 𝑛. The 

same pattern is obtained, the chromatic number is 4. The following is a generalization of the 

chromatic number of the corona edge of 𝐶𝑛 ⋄ 𝐾1,𝑚 graph. 

Theorem 1 Let 𝐺 be the corona edge operation of cycle graph 𝐶𝑛 and star graph 𝐾1,𝑚. The chromatic 

number of the graph 𝐺 = 𝐶𝑛 ⋄ 𝐾1,𝑚 is 

𝜒(𝐶𝑛 ⋄ 𝐾1,𝑚) = 4, 

with 𝑛 = 3, 4, … , 𝑘 and 𝑚 = 1, 2, … , 𝑙. 
Proof 

a) For 𝑛 as an odd number, 

The vertex coloring steps for the 𝐶𝑛 ⋄ 𝐾1,𝑚 graph such that 𝜒(𝐶𝑛 ⋄ 𝐾1,𝑚) = 4 are as follows. 

1. The vertices of cycle graph 𝐶𝑛 are colored first. Based on Theorem 2.1.3 in Section 2.2, it 

is known that 𝜒(𝐶𝑛) = 3 where 𝑛 is an odd number. This means the minimum number of 

colors that can be used to color each vertex in a cycle graph 𝐶𝑛 is 3 colors. Suppose the 

color set is 𝑊 = {𝑤1, 𝑤2, 𝑤3}, where 𝑤1 is the color for 𝑎1, 𝑎3, … , 𝑎𝑛−2 vertices, 𝑤2 is the 

color of 𝑎2, 𝑎4, … , 𝑎𝑛−1 vertices, and 𝑤3 is the color for  𝑎𝑛 vertex. 

2. Next, coloring for each vertex of star graph 𝐾1,𝑚. Based on Corollary 2.1.2 it is known that 

𝜒(𝐾1,𝑚) = 2. This means that the minimum number of colors that can be used to color the 

vertices of a star graph 𝐾1,𝑚 is two colors. Each vertex of a star graph 𝐾1,𝑚 adjacent with a 

pair of vertices of the cycle graph 𝐶𝑛, then there is at least one color in 𝑊 that can be used 

to color star graph 𝐾1,𝑚. Therefore, one new color is needed, 𝑤4 so that star graph 𝐾1,𝑚 can 

be colored with the minimum number of colors. The following are the coloring steps for the 

vertices in the star graph 𝐾1,𝑚. 
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a. The central vertex of the star graph 𝐾1,𝑚 which is not adjacent with 𝑎𝑖 vertices for 𝑖 =
1,3, … , 𝑛 − 2 is colored with 𝑤1. The central vertex of the star graph 𝐾1,𝑚 which is not 

adjacent with 𝑎𝑖 vertices for 𝑖 = 2,4, … , 𝑛 − 1 colored with 𝑤2. The central vertex of 

the star graph 𝐾1,𝑚 which is not adjacent with 𝑎𝑛 is colored with 𝑤3. 

b. Next, assign a color to each leaf vertex of the star graph 𝐾1,𝑚. Because each leaf vertex 

adjacent with a central vertex and a pair of vertex of cycle graph 𝐶𝑛, then each leaf 

vertex of the star graph 𝐾1,𝑚 colored with a new color, 𝑤4. 

So, the minimum number of colors that can be used to color each vertex of the 𝐶𝑛 ⋄ 𝐾1,𝑚 graph 

for odd number n is 4 colors, 𝑤1, 𝑤2, 𝑤3, and 𝑤4, such that 𝜒(𝐶𝑛 ⋄ 𝐾1,𝑚) = 4. 

b) For 𝑛 as an even number, 

The vertex coloring steps for the 𝐶𝑛 ⋄ 𝐾1,𝑚 graph such that 𝜒(𝐶𝑛 ⋄ 𝐾1,𝑚) = 4 are as follows. 

1. The vertices of cycle graph 𝐶𝑛 are colored first. Based on Theorem 2.1.3 it is known that 

𝜒(𝐶𝑛) = 2 with 𝑛 is an even number. This means the minimum number of colors that can 

be used to color each vertex in a cycle graph 𝐶𝑛 is 2 colors. Suppose the color set is 𝑊 =
{𝑤1, 𝑤2}, where 𝑤1 is the color for 𝑎1, 𝑎3, … , 𝑎𝑛−1 vertices and 𝑤2 is the color of 

𝑎2, 𝑎4, … , 𝑎𝑛 vertices. 

2. Next, coloring for each vertex of star graph 𝐾1,𝑚. Based on Corollary 2.1.2 it is known that 

𝜒(𝐾1,𝑚) = 2. This means that the minimum number of colors that can be used to color the 

vertices of a star graph 𝐾1,𝑚 is two colors. Each vertex of a star graph 𝐾1,𝑚 adjacent with a 

pair of vertices of the cycle graph 𝐶𝑛 then 2 colors are needed 𝑤3 and 𝑤4, so that  a star 

graph 𝐾1,𝑚 can be colored with the minimum number of colors. The following are the 

coloring steps for the vertices in the star graph 𝐾1,𝑚. 

a. Each central vertex of star graph 𝐾1,𝑚 is adjacent with a pair of vertices in the cycle 

graph 𝐶𝑛, then the central vertex is colored using a new color, 𝑤3.  

b. Next, the coloring for the leaf vertex. Because each leaf vertex is adjacent with a central 

vertex and a pair of vertices in the cycle graph 𝐶𝑛, the leaves vertex in star graph 𝐾1,𝑚 

are colored with a new color, 𝑤4.  

So, the minimum number of colors that can be used to color each vertex of the 𝐶𝑛 ⋄ 𝐾1,𝑚 graph 

for even number 𝑛 is 4 colors, 𝑤1, 𝑤2, 𝑤3, and 𝑤4, such that 𝜒(𝐶𝑛 ⋄ 𝐾1,𝑚) = 4. 

 

3.2 𝑲𝟏,𝒎 ⋄ 𝑪𝒏 Graph 

Figure 2 displays the coloring of the 𝐾1,𝑚 ⋄ 𝐶𝑛 graph using the Welch-Powell algorithm. Let 𝑏 is 

a central vertex for star graph 𝐾1,𝑚 = {𝑐1, 𝑐2, … , 𝑐𝑚} be the set of leaves vertex of the star graph 

𝐾1,𝑚, and 𝐴 = {𝑎𝑖𝑗} for 𝑖 = 1,2,3 and 𝑗 = 1,2, … , 𝑚 is the set of cycle graph 𝐶3. 

 
Figure 2. The Coloring of 𝐾1,𝑚 ⋄ 𝐶𝑛 Graph 
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Using the same method, we color 𝐾1,𝑚 ⋄ 𝐶𝑛 for several values of 𝑛. The same pattern is obtained, 

the chromatic number is 4 for 𝑛 is an even number and 5 for 𝑛 is an odd number. The following is 

a generalization of the chromatic number of the corona edge of 𝐾1,𝑚 ⋄ 𝐶𝑛 graph. 

 

Theorem 2 Let 𝐺 be the corona edge operation of star graph 𝐾1,𝑚 and cycle graph 𝐶𝑛. The chromatic 

number of the graph 𝐺 = 𝐾1,𝑚 ⋄ 𝐶𝑛 is 

𝜒(𝐾1,𝑚 ⋄ 𝐶𝑛) = {
5, if 𝑛 is an odd number,
4, if 𝑛 is an even number,

 

where 𝑛 = 3,4, … , 𝑘 and 𝑚 = 1,2, … , 𝑙. 
 

Proof. It will be proven that  

𝜒(𝐾1,𝑚 ⋄ 𝐶𝑛) = {
5, if 𝑛 is an odd number,
4, if 𝑛 is an even number,

 

a) For 𝑛 is an odd number, 

The steps to coloring every vertex of 𝐾1,𝑚 ⋄ 𝐶𝑛 such that 𝜒(𝐾1,𝑚 ⋄ 𝐶𝑛) = 5 are as follows. 

1. The vertices of the star graph 𝐾1,𝑚 are colored first. Based on Corollary 2.1.2 it is known 

that 𝜒(𝐾1,𝑚) = 2. This means that the minimum number of colors that can be used to color 

each vertex of a star graph 𝐾1,𝑚 is 2 colors. Suppose the color set is 𝑊 = {𝑤1, 𝑤2}, where 

𝑤1 is the color for vertex 𝑏 and 𝑤2 is the color for vertices 𝐻. 

2. Next, coloring for each vertex of the cycle graph 𝐶𝑛. Based on theorem 2.5.4, for 𝑛 is an 

odd number, it is known that 𝜒(𝐶𝑛) = 3. This means that the minimum number of colors 

that can be used to color the vertices of cycle graph 𝐶𝑛 is 3 colors. Each vertex of a cycle 

graph 𝐶𝑛adjacent with the central vertices and leaf vertices of the star graph 𝐾1,𝑚, then there 

are no colors in 𝑊 that can be used to color the cycle graph 𝐶𝑛. Therefore, 3 new colors are 

needed, 𝑤3, 𝑤4, 𝑤5 so that 𝐾1,𝑚 graph can be colored with the minimum number of colors. 

The following are the coloring steps for each vertex of the cycle graph 𝐶𝑛. 

a. Coloring the vertices of the cycle graph 𝐶𝑛 begins by selecting one of the vertices of 

the cycle graph 𝐶𝑛 and giving it the color 𝑤3, example 𝑎1. Other vertices of the cycle 

graph 𝐶𝑛 that are not adjacent with 𝑎1 is 𝑎3, 𝑎5, … 𝑎𝑛−2 can be colored with 𝑤3. 

b. Next, 𝑎2 is adjacent with 𝑎1 and 𝑎3 which are given the color 𝑤3 so they have to be 

colored with a new color, 𝑤4. Other vertices that are not adjacent with 𝑎2 is 

𝑎4, 𝑎6, … , 𝑎𝑛−1 can be colored with 𝑤4. 

c. Next, 𝑎𝑛 adjacent with 𝑎1 which is colored with 𝑤3 and 𝑎𝑛−1 which is colored with  

𝑤4 so it must be colored with a new color, 𝑤5. 

So, the minimum number of colors that can be used to color each vertex of the 𝐾1,𝑚 ⋄ 𝐶𝑛  graph for 

odd number 𝑛 is 5 colors, 𝑤1, 𝑤2, 𝑤3, 𝑤4 and 𝑤5, such that (𝐾1,𝑚 ⋄ 𝐶𝑛) = 5. 

 

b) For 𝑛 is an even number, 

1. The vertices of the star graph 𝐾1,𝑚 are colored first. Based on Corollary 2.1.2, it is known 

that 𝜒(𝐾1,𝑚) = 2. This means that the minimum number of colors that can be used to color 

each vertex of a star graph 𝐾1,𝑚 is 2 colors. Suppose the color set is 𝑊 = {𝑤1, 𝑤2}, where 

𝑤1 is the color for vertex 𝑏 and 𝑤2 is the color for vertices 𝐻. 

2. Next, coloring for each vertex of the cycle graph 𝐶𝑛. Based on Theorem 2.1.3, for 𝑛 is an 

even number, it is known that 𝜒(𝐶𝑛) = 2. This means that the minimum number of colors 
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that can be used to color the vertices of cycle graph 𝐶𝑛 is 3 colors. Each vertex of a cycle 

graph 𝐶𝑛adjacent with the central vertices and leaf vertices of the star graph 𝐾1,𝑚, then there 

are no colors in 𝑊 that can be used to color the cycle graph 𝐶𝑛. Therefore, 2 new colors are 

needed, 𝑤3 and 𝑤4 so that 𝐾1,𝑚 graph can be colored with the minimum number of colors. 

The following are the coloring steps for each vertex of the cycle graph 𝐶𝑛. 

a. Coloring the vertices of the cycle graph 𝐶𝑛 begins by selecting one of the vertices of 

the cycle graph 𝐶𝑛 and giving it the color 𝑤3, for example 𝑎1. Other vertices of the 

cycle graph 𝐶𝑛 that are not aligned with 𝑎1 is 𝑎3, 𝑎5, … 𝑎𝑛−1  can be colored with  𝑤3. 

b. Next, 𝑎2 is adjacent with 𝑎1 and 𝑎3 which are given the color 𝑤3 so they have to be 

colored with a new color, 𝑤4. Other vertices that are not adjacent with 𝑎2 is 

𝑎4, 𝑎6, … , 𝑎𝑛 can be colored with 𝑤4. 

So, the minimum number of colors that can be used to color each vertex of the 𝐾1,𝑚 ⋄ 𝐶𝑛  graph for 

even number 𝑛 is 4 colors, 𝑤1, 𝑤2, 𝑤3 and 𝑤4, such that (𝐾1,𝑚 ⋄ 𝐶𝑛) = 4. 

 

5. CONCLUSION  

Based on main results, it can be concluded that: 

1. The chromatic number of the edge corona operation of 𝐶𝑛 ⋄ 𝐾1,𝑚 is  

𝜒(𝐶𝑛 ⋄ 𝐾1,𝑚) = 4,           for 𝑛 = 3, 4, … , 𝑘 and 𝑚 = 1, 2, , … , 𝑙. 

2. The chromatic number of the edge of corona operation of 𝐾1,𝑚 ⋄ 𝐶𝑛 is 

𝜒(𝐾1,𝑚 ⋄ 𝐶𝑛) = {
5, if 𝑛 is an odd number,
4, if 𝑛 is an even number.

 

For further research, edge coloring can be discussed for graphs 𝐶𝑛 ⋄ 𝐾1,𝑚 dan 𝐾1,𝑚 ⋄ 𝐶𝑛. 

 

 

CONFLICT OF INTEREST 
The authors declare that there is no conflict of interest 

 

REFERENCES 
 

[1] Agustina, I., & Riana, N., 2011. Pewarnaan Graf. Seminar Nasional Inovasi dan Teknologi 

(SNIT) 2011, Vol. 1, No. 1, 304-306. 

[2] Bondy, J.A. & Murty, U.S.R., 1976. Graph Theory with Applications. The Macmillan, Inc., 

London. 

[3] Clark, J. & Holton, D.A., 1991. A First Look at Graph Theory. World Scientific Publishing 

Company, New Zealand. 

[4] Dong, W., Xu, B., & Xu, Y., 2022. On the Chromatic Number of Some P5-Free 

Graphs. Discrete Mathematics, Vol. 345, No. 10, 113004. 

https://doi.org/10.1016/j.disc.2022.113004. 

[5] Ermanto, Y. V., & Riti, Y. F., 2022. Comparison of welch-powell and recursive largest first 

algorithm implementation in course scheduling. Journal of Management Science 

(JMAS), Vol. 5, No. 1, 5-12. DOI: https://doi.org/10.35335/jmas.v5i1.119 

[6] Harary, F., 1969. Graph Theory. CRC Press, Florida. 

https://doi.org/10.1016/j.disc.2022.113004
https://doi.org/10.35335/jmas.v5i1.119


438 

JURNAL MATEMATIKA, STATISTIKA DAN KOMPUTASI 
Alivia Melvina, Kartika Yulianti, Yaya S. Kusumah 

 

[7] Hou, Y., & Shiu, W. C., 2010. The Spectrum of the Edge Corona of Two Graphs. The 

Electronic Journal of Linear Algebra, Vol. 20, 586-594. https://doi.org/10.13001/1081-

3810.1395 

[8] Kaspar, A. J., Christy, D. S., & Cangul, I. N., 2023. Star Chromatic Number of the Edge 

Corona of Two Graph. Journal of Survey in Fisheries Sciences, Vol. 10, No. 2S, 539-549. 

https://doi.org/10.17762/sfs.v10i2S.360 

[9] Liowardani, A. P., Dafik, D., & Fatahillah, A., 2020. Pewarnaan Titik r-Dinamis pada Graf 

Hasil Operasi Edge Corona. CGANT Journal of Mathematics and Applications, Vol. 1, No. 

2. DOI: https://doi.org/10.25037/cgantjma.v1i2.42. 

[10] Palupi, C.D.R., 2017. Rainbow Connection Number dan Strong Rainbow Connection Number 

pada Amalgamasi Graf Prisma P3,2. (Skripsi). Universitas Islam Negeri Syarif Hidayatullah 

Jakarta. 

[11] Puspasari, D. T., Dafik, D., & Slamin, S. (2014). Pewarnaan Titik pada Graf Khusus: Operasi 

dan Aplikasinya. In in Prosiding Seminar Matematika dan Pendidikan Matematika (pp. 50-

58). 

[12] Sarkar, S.K., 2019. A Textbook of Discrete Mathematics, Ninth Edition. Chand and Company 

Limited, New Delhi. 

[13] Simanjuntak, S. & Mulyono, 2021. Bilangan Kromatik Hasil Operasi Korona Graf Lingkaran 

dan Graf Kubik. KARISMATIKA: Kumpulan Artikel Ilmiah, Informatika, Statistik, 

Matematika dan Aplikasi, Vol. 7, No. 2, 25 - 31. DOI : 10.24114/jmk.v7i2.32312 

[14] Wallis, W. D., 2007. A beginner's guide to graph theory. Birkhäuser, Boston. 

[15] Wilson, R. J. (1979). Introduction to graph theory, Fourth Edition. Addison Welsey 

Longman, England. 

[16] Wu, D., Xu, B., & Xu, Y., 2024. The chromatic number of heptagraphs. Journal of Graph 

Theory, Vol. 106, No. 3, 711-736. https://doi.org/10.1002/jgt.23094 

[17] Yusuf, R., dkk., 2022. Generalisasi Bilangan Kromatik pada Beberapa Kelas Graf Korona. 

Jurnal Derivat: Jurnal Matematika dan Pendidikan Matematika, Vol. 9, No. 2. DOI. 

https://doi.org/10.31316/jderivat.v9i2.3780 

[18] Zakharov, D. A., 2020. Chromatic Numbers of Some Distance Graphs. Mathematical 

Notes, Vol. 107, 238-246. https://doi.org/10.1134/S000143462001023X. 

 

 

 

https://doi.org/10.13001/1081-3810.1395
https://doi.org/10.13001/1081-3810.1395
https://doi.org/10.17762/sfs.v10i2S.360
https://doi.org/10.25037/cgantjma.v1i2.42
http://dx.doi.org/10.24114/jmk.v7i2.32312
https://doi.org/10.1002/jgt.23094
https://doi.org/10.31316/jderivat.v9i2.3780

