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Abstract 

A graph has a dominator coloring if it has a proper coloring in which each vertex of the 

graph dominates every vertex of some color class. The dominator chromatic number d(G) is 

the minimum number of colors required for a dominator coloring of G. In this paper the 

dominator chromatic number for Book graph, Crossed prism, Banana tree and Spider graph 

are shown. 
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1. Introduction 

Let G be a graph such that V is the vertex set and E is the edge set. A dominating set S is a 

subset of the vertex set V of graph G such that every vertex in the graph either belongs to S or 

adjacent to S. A proper coloring of a graph G is a function from the set of vertices of a graph 

to a set of colors such that any two adjacent vertices have different colors. A subset of 

vertices colored with the same color is called a color class. The chromatic number is the 

minimum number of colors needed in a proper coloring of a graph and is denoted by χ (G).  

A dominator coloring of a graph G is a proper coloring of graph such that every vertex of 

V dominates all vertices of at least one color class (possibly its own class). i.e., it is coloring 

of the vertices of a graph such that every vertex is either alone in its color class or adjacent to 

all vertices of at least one other class and this concept was introduced by Ralucca Michelle 

Gera in 2006 [2]. The relation between dominator chromatic number, chromatic number and 

domination number of some classes of graphs were studied in [1], [3]. The dominator 

coloring of bipartite graph, star and double star graphs, central and middle graphs, fan, double 

fan, helm graphs etc. were also studied in various papers [4], [6], [7], [8]. 

In this paper, graphs are finite, simple and undirected. A path graph is a graph whose 

vertices can be listed in the order v1, v2, …, vn such that the edges are {vi, vi+1} where i = 1, 2, 

…, n-1. A cycle graph Cn is a graph on n vertices containing a single cycle through all 

vertices. The Cartesian graph product G = G1  G2 of graphs G1 and G2 with disjoint point 

sets V1 and V2 and edge sets U1 and U2 is the graph with point set V1  V2 and u = (u1, u2) 

adjacent with  v = (v1, v2). The star graph Sn of order n, is a tree on n vertices with one vertex 

having degree n-1 and the other n-1 having vertex degree 1.  

2. Dominator chromatic number of some graphs 

Dominator chromatic number of Book graph, Stacked book graph, Banana tree and Spider 

graph are obtained in this section. 

2.1. Book graph 

The m-book graph is defined as the graph Cartesian product Sm+1  P2, where Sm is a star 

graph and P2 is the path graph on two vertices. It is denoted by Bm. The Book graph B3 is 

illustrated in the following figure 1. 
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Example    

 
 Fig. 1: B3 

2.1.1. Theorem  

For any Book graph Bn where n ≥ 3, then d(Bn) = n+2. 

Proof 

Let Bn be the n-Book graph with V(Bn) = {v1, v2,...., v2n+2}. Which is obtained by the 

Cartesian product of Sm+1  P2 where Sm is the star graph and P2 is the path graph on two 

vertices. The following procedure gives a dominator coloring of Bn. For n = 4, the graph 

consists of the vertices {v1, v2, v3, v4, v5, v6, v7, v8}. Let S = {v2, v4, v6, v8, v10} be the 

dominating set of B4. Let us assign the color C1 to the vertices {v2, v4, v6, v8, v10} of the 

dominating set S and assign the minimum color classes from C2, C3,..., Cn to the remaining 

non-adjacent vertices of the graph. By the definition of dominator coloring all the vertices in 

the set S dominates the color class of S itself, also the dominating set S dominates all the 

color classes. Therefore the dominator chromatic number of B4 is 6. By proceeding this way 

of order n. We get the successive sequence of dominator chromatic number n+2 for Bn. 

Hence d(Bn) = n+2, n ≥ 3. 

In figure 2, the Book graph B4 is depicted with a dominator coloring.     

 
Fig. 2: B4 

Here, the color classes of B4 are C1 = {v2, v4, v6, v8, v10}, C2 = {v3}, C3 = {v5}, C4 = {v1}, 

C5 = {v9} and C8 = {v7}. Therefore d(B4) = 6. 

2.2. Crossed Prism  

A n-crossed prism graph is a graph obtained by taking two disjoint cycle graphs Cn and 

adding edges (vk, v2k+1) and (vk+1, v2k)  for  k=1,2, ...,(n-1). It is denoted by Gn. The crossed 

prism graph G2 is illustrated in the following figure 3. 
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Example 

 
Fig. 3: G2 

2.2.1. Theorem   

For any n-crossed prism graph of order n ≥ 2, then d(Gn)) = 2n+1. 

Proof  
Let Gn be the n-crossed prism graph with V(Gn) ={v1, v2,...., v4n}. The following procedure 

gives the dominator coloring of Gn. For n = 3, the graph G3 consists of the vertices {v1, v2, v3, 

v4, v5, v6, v7, v8}. Let S = {v2, v3, v6, v7, v9, v12} be the dominating set of G3. Now assign the 

dominator coloring to the graph G3. Let us assign the color C1 to the vertices {v2, v3, v6, v7, 

v9, v12} of the dominating set S and assign the minimum color classes from C2, C3,..., Cn to 

the remaining non-adjacent vertices of the graph. By the definition of dominator coloring all 

the vertices in the set S dominates the color class of S itself, also the dominating set S 

dominates all the color classes. Therefore the dominator chromatic number of G3 is 7. By 

proceeding this way of order n. We get the successive sequence of dominator chromatic 

number 2n+1 for Gn. Hence d (Gn) = 2n+1 for n ≥ 2. 

In figure 4, the crossed prism graph G3 is depicted with a dominator coloring. 

 
Fig. 4: G3 

Here, the color classes of G3 are C1 = {v2, v3, v6, v7, v9, v12}, C2 = {v1}, C3 = {v4}, C4 = 

{v5}, C5 = {v8}, C6 = {v10}, C7 = {v11}. Therefore d(G3) = 7. 
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2.3. Banana Tree 
An (n,k)-banana tree, is a graph obtained by connecting one leaf of each of n copies of an 

k-star graph with a single root vertex that is distinct from all the stars. It is denoted by Bn,k. 

The banana graph B2,4 is illustrated in the following figure 5. 

Example 

 
        Fig. 5: B2,4 

2.3.1. Theorem   

Let B2,k be a banana tree of order k ≥ 4, then d(B2,k) = 4. 

Proof 
Let B2,k be the banana tree with {v1, v2,...., v2k+1}. The following procedure gives the 

dominator coloring of B2,k. If suppose k= 5, the graph B2,5 consists of the vertices {v1, v2, v3, 

v4, v5, v6, v7, v8, v9}. Let S = {v2, v3, v5, v6, v7, v9, v10, v11} be the dominating set of B2,5. Let 

us assign the color C1 to the vertices {v2, v3, v5, v6, v7, v9, v10, v11} of the dominating set S and 

assign the minimum color classes from C2, C3,..., Cn to the remaining non-adjacent vertices of 

the graph. By the definition of dominator coloring all the vertices in the set S dominates the 

color class of S itself, also the dominating set S dominates all the color classes. Therefore the 

dominator chromatic number of B2,5 is 4. By proceeding this way of order k. We get the 

successive sequence of dominator chromatic number 4 for B2,k. Hence d(B2,k) = 4, where k ≥ 

4. 

In figure 6, the banana tree B2,5 is depicted with a dominator coloring. 

 

 
  Fig. 6: B2,5   

Here, the color classes of  B2,5 are C1 = {v2, v3, v5, v6, v7, v9, v10, v11}, C2 = {v1}, C3 = {v4} 

and C4 = {v8}. Therefore d(B2,5) = 4, where k ≥ 4. 
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2.4. Spider graph 

A spider is the graph with 2n+1 vertices formed by subdividing at most n edges of a star 

K1,n. The spider graph K1,2 is illustrated in the following figure 7.  

Example 

 
Fig. 7: K1,2 

2.4.1. Theorem  

 For any Spider graph K1,n of order n ≥ 1, then d(K1,n) = n+1. 

Proof 

Let K1,n be the Spider graph on 2n+1 vertices obtained by subdividing each edge of a star 

K1,n The following procedure gives the dominator coloring of K1,n. If suppose n = 3, the 

graph K1,3 consists of the vertices {v1, v2, v3, v4, v5}. Let S = {v1, v3, v5, v7} be the dominating 

set of K1,3. Let us assign the color C1 to the vertices {v1, v3, v5, v7} of the dominating set S and 

assign the minimum color classes from C2, C3,..., Cn to the remaining non-adjacent vertices of 

the graph. By the definition of dominator coloring all the vertices in the set S dominates the 

color class of S itself, also the dominating set S dominates all the color classes. Therefore the 

dominator chromatic number of K1,3 is 4. By proceeding this way of order n. We get the 

successive sequence of dominator chromatic number n+1 for K1,n. Hence d(K1,n) = n+1, 

where n ≥ 1. 

In figure 8, the spider graph K1,3 is depicted with a dominator coloring. 

 
Fig. 8: K1,3  

Here, the color classes of K1,3 are C1 = {v1, v3, v5, v7}, C2 = {v2}, C3 = {v4}, C4 = {v6},  . 

Therefore d(K1,3) = 4, where n ≥ 1. 

3. Conclusion 

In this paper the dominator colouring of Book graph, Crossed prism, Banana tree and 

Spider graph are discussed and it is observed that the dominator chromatic number of these 

graph classes are greater than its chromatic number. This paper can further be extended by 

identifying the graph families for which these two chromatic numbers are equal. 
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