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Abstract: Let 𝒢 = (𝒱𝓅, ℰ𝓆) be a connected graph. Assume a group CC containing colors. Let 𝜏: 𝒱𝓅(𝒢) → CC be an equitably colorable 

function. A dominating subset 𝒮𝒫 of 𝒱𝓅 is called an equitable color class dominating set if the number of dominating nodes in each color 

class is equal. The least possible cardinality of an equitable color class dominating set of 𝒢 is equitable color class domination number 

itself. It is indicated by 𝛾𝐸𝐶𝐶  (𝒢). In this paper we explore the equitable color class domination number of some special graphs and some 

derived path graphs. 
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I INTRODUCTION: In graph theory, domination and coloring are the most important theories and they are still a very active field of 

research. The domination theory was introduced in the 1950s but it was highly researched from the mid-1970s [6] and [7]. oystein ore 

introduced the terms “Dominating Set” and “Domination Number” in 1962 [12]. Graph coloring is a special case of graph labeling. The 

first results about graph coloring deal almost exclusively with planar graphs in the form of the coloring of maps. It has been studied as 

an algorithmic problem since the early 1970s. In this paper, we considered all the graphs are finite, undirected with no loops. Let 𝒢 = 

(𝒱𝓅,ℰ𝓆) be a graph. 𝒱𝓅 is a set of nodes it is finite and non-empty and ℰ𝓆 is a set of edges. The degree of a node 𝑣 is denoted by deg(𝒱𝓅). 

The minimum and maximum degree of a graph 𝒢 are denoted by 𝛿(𝒢) and ∆(𝒢) respectively [4]. 

II DEFINITIONS AND NOTATIONS: 

Definition 2.1: [6] In a graph 𝒢 =  (𝒱𝓅, ℰ𝓆), a subset 𝒮𝒫 of nodes is a dominating set if every node in 𝒱𝓅 – 𝒮𝒫 is adjacent to some node 

in 𝒮𝒫. The least possible cardinality of the dominating set of 𝒢 is called its domination number and it is indicated by 𝛾(𝐺). 

Definition 2.2: [11] In a graph 𝒢, adjacent nodes don’t ordain the same color is known as proper coloring. The least possible number of 

colors used to color a graph 𝒢 is known as its chromatic number and it is indicated by ꭓ(𝒢). 

Definition 2.3: [16] A subset of nodes ordained to the same color is known as a color class. 

Definition 2.4: [11] In a graph, adjacent nodes don’t have the same color and the difference between the cardinality of color classes is 

≤ 1 is called an equitable coloring graph. The least possible number of colors used to equitably color a graph 𝒢 is known as its equitable 

chromatic number and it’s indicated by ꭓ
𝐸

(𝒢). 

Notation 2.5: Let 𝒳 be any real number. Then ⌊𝒳⌋ indicates the greatest integer ≤ 𝒳 and ⌈𝒳⌉ indicate the smallest integer ≥ 𝒳. 

Notation 2.6: If 𝒶,𝒷 be the integers and 𝓃 > 0 then 𝒶 ≡ 𝒷 (mod 𝓃) indicates 𝓃|𝒶-𝒷. 

Definition 2.7: [9] The ordinary subdivision graph is obtained from the graph by inserting a new node of degree 2 on each edge of the 

graph and it is indicated by 𝒮(𝒢).  

Definition 2.8: [9] The Splitting graph of 𝒢, 𝒮′( 𝒢) is obtained from 𝒢 by adding for each vertex 𝓋 of 𝒢 a new vertex 𝓋 ′ so that 𝓋 ′ is 

adjacent to every vertex that is adjacent to 𝓋. 

Definition 2.9: [9] The Shadow graph 𝒟2(𝒢) of a connected graph 𝒢 is constructed by taking two copies of 𝒢, 𝒢′ and 𝒢′′ and joining 

each vertex 𝓊′ in 𝒢′ to the neighbors of the corresponding vertex 𝓊′′ in 𝒢′′. 
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III PRIMARY RESULTS: 

Definition 3.1: [5] Let 𝒢 = (𝒱𝓅, ℰ𝓆) be a connected graph. Assume a group CC containing colors. Let 𝜏: 𝒱𝓅(𝒢) → CC be an equitably 

colorable function. A dominating subset 𝒮𝒫 of 𝒱𝓅 is called an equitable color class dominating set if the number of dominating nodes in 

each color class is equal. The least possible cardinality of an equitable color class dominating set of 𝒢 is the equitable color class 

domination number itself. It is indicated by 𝛾𝐸𝐶𝐶  (𝒢). 

Theorem 3.2: The equitable color class domination number of a butterfly graph (𝓃 > 1) 𝛾𝐸𝐶𝐶(ℬℱ𝓃) = 𝓃 + 2. 

Proof: Let ℬℱ𝓃 be the butterfly graph with 𝒱𝓅(ℬℱ𝓃) = {𝓊, 𝓋, 𝓌, 𝓊𝒾, 𝓋𝒾 : 1 ≤ 𝒾 ≤ 𝓃} and ℰ𝓆(ℬℱ𝓃) = {𝓌𝓊, 𝓌𝓋, 𝓌𝓊𝒾 , 𝓌𝓋𝒾 : 1 ≤ 𝒾 ≤ 

𝓃} ∪ {𝓊𝒾𝓊𝒾+1, 𝓋𝒾𝓋𝒾+1 : 1 ≤ 𝒾 ≤ 𝓃 - 1}. |𝒱𝓅(ℬℱ𝓃)| = 2𝓃 + 3. ꭓ
𝐸

 of ℬℱ𝓃 is 𝓃 + 2. Let 𝜏: 𝒱𝓅(ℬℱ𝓃) → CC be an equitably colorable 

function where CC = {1, 2, …, 𝓃, 𝓃 + 1, 𝓃 + 2}. Ordain the color 𝒾 to the nodes 𝓊𝒾 and 𝓋𝒾 where 1 ≤ 𝒾 ≤ 𝓃. Ordain the color 𝓃 + 1 to 

the nodes 𝓊 and 𝓋. Ordain the color 𝓃 + 2 to the node 𝓌. Now we choose 𝓌, 𝓊 and 𝓊𝒾 (1 ≤ 𝒾 ≤ 𝓃) nodes as dominating nodes. The 

number of dominating nodes in each color class is same and one. Hence, 𝛾𝐸𝐶𝐶  (ℬℱ𝓃) is 𝓃 + 2. 

Example 3.3: 

 

Fig.3.1 

Dominating set = {𝓌, 𝓊, 𝓊1, 𝓊2, 𝓊3, 𝓊4, 𝓊5}. 

𝛾𝐸𝐶𝐶  (ℬℱ5) = 7. 

Theorem 3.4: The equitable color class domination number of lotus inside circle graph 𝛾𝐸𝐶𝐶(ℒ𝒞𝓃) = 4⌈
𝓃

6
⌉.  

Proof: Let ℒ𝒞𝓃 be the lotus inside circle graph with 𝒱𝓅(ℒ𝒞𝓃) = {𝓊, 𝓊𝒾, 𝓋𝒾 : 1 ≤ 𝒾 ≤ 𝓃}. Let 𝓊 be the center node of 𝒦1,𝓃 and 𝓊1, 𝓊2, 

..., 𝓊𝓃 be the pendent vertices of 𝒦1,𝓃. Let 𝓋1, 𝓋2, ...., 𝓋𝓃 be the vertices of the cycle 𝒞𝓃 such that 𝓊1 is adjacent with 𝓋𝓃 and 𝓋1, 𝓊𝒾 

is adjacent with 𝓋𝒾−1 and 𝓋𝒾 (2 ≤ 𝒾 ≤ 𝓃). |𝒱𝓅(ℒ𝒞𝓃)| = 2𝓃 + 1. ꭓ
𝐸

 of ℒ𝒞𝓃 is 𝓃 + 2. Let 𝜏: 𝒱𝓅(ℒ𝒞𝓃) → CC be an equitably colorable 

function where CC = {1, 2, 3, 4}. 

Case 1: 𝓃 is odd 

 Ordain the color 1 to the nodes 𝓊 and 𝓋𝒾 (𝒾 is odd and 1 ≤ 𝒾 ≤ 𝓃 − 1), 2 to the nodes 𝓊𝓃 and 𝓋𝒾 (𝒾 is even), 3 to the nodes 𝓋𝓃 

and 𝓊𝒾 (𝒾 is odd and 1 ≤ 𝒾 ≤ 𝓃 − 1) and 4 to the nodes 𝓊𝒾 (𝒾 is even). Now we choose dominating nodes as 𝓋3𝒾+1 and 𝓊3𝒾+2 (𝒾 = 0, 1, 

2, …, ⌈
𝓃

3
⌉-1). If 3𝒾+1 or 3𝒾+2 > 𝓃 for 𝒾 = ⌈

𝓃

3
⌉-1 then replacing the dominating nodes 𝓋3𝒾+1 by 𝓋𝓃−1 and 𝓊3𝒾+2 by 𝓊𝓃−2. If 3𝒾+1 or 

3𝒾+2 > 𝓃 for 𝒾 = ⌈
𝓃

3
⌉ and ⌈

𝓃

3
⌉-1 then replacing the dominating nodes 𝓋3𝒾+1 by 𝓋𝓃−2 or 𝓋𝓃−1 and 𝓊3𝒾+2 by 𝓊𝓃−1 or 𝓊𝓃−4. These 

nodes are dominates all other nodes and the number of dominating nodes in each color class are same and ⌈
𝓃

6
⌉. The total number of 

dominating nodes is ⌈
𝓃

6
⌉+⌈

𝓃

6
⌉+⌈

𝓃

6
⌉+⌈

𝓃

6
⌉ = 4⌈

𝓃

6
⌉. Hence, when 𝓃 is odd 𝛾𝐸𝐶𝐶  of any ℒ𝒞𝓃  is 4⌈

𝓃

6
⌉. 

Case 2: 𝓃 is even 

Ordain the color 1 to the nodes 𝓊 and 𝓋𝒾 (𝒾 is odd), 2 to the nodes 𝓋𝒾 (𝒾 is even), 3 to the nodes 𝓊𝒾 (𝒾 is odd) and 4 to the 

nodes 𝓊𝒾 (𝒾 is even). Now we choose dominating nodes as 𝓋3𝒾+1 and 𝓊3𝒾+2 (𝒾 = 0, 1, 2, …, ⌈
𝓃

3
⌉-1). If 3𝒾+1 or 3𝒾+2 > 𝓃 for 𝒾 = ⌈

𝓃

3
⌉-1 

then replacing the dominating nodes 𝓋3𝒾+1 by 𝓋𝓃 and 𝓊3𝒾+2 by 𝓊𝓃−1. These nodes are dominates all other nodes and the number of 

dominating nodes in each color class are same and ⌈
𝓃

6
⌉. The total number of dominating nodes is ⌈

𝓃

6
⌉+⌈

𝓃

6
⌉+⌈

𝓃

6
⌉+⌈

𝓃

6
⌉ = 4⌈

𝓃

6
⌉. Hence, when 

𝓃 is even 𝛾𝐸𝐶𝐶  of any ℒ𝒞𝓃  is 4⌈
𝓃

6
⌉. 

Example 3.5: 

 

Fig.3.2 
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Dominating set = {𝓋1, 𝓋4, 𝓊2, 𝓊5}. 

𝛾𝐸𝐶𝐶  (ℋ6) = 4. 

Theorem 3.6: The equitable color class domination number of a jewel graph 𝛾𝐸𝐶𝐶(𝒥𝓃) = 2 + ⌊
𝓃

2
⌋. 

Proof: Let 𝒥𝓃 be the jewel graph with 𝒱𝓅(𝒥𝓃) = {𝓊𝒿 , 𝓋𝒾 : 1 ≤ 𝒿 ≤ 4, 1 ≤ 𝒾 ≤ 𝓃}. Let 𝓊1, 𝓊2, 𝓊3, 𝓊4 be the vertices of the cycle 𝒞4 and 

𝓋𝒾 (1 ≤ 𝒾 ≤ 𝓃) is adjacent to 𝓊1 and 𝓊2. |𝒱𝓅(𝒥𝓃)| =  𝓃 + 4. ꭓ
𝐸

 of 𝒥𝓃 is 2 + ⌊
𝓃

2
⌋. Let 𝜏: 𝒱𝓅(𝒥𝓃) → CC be an equitably colorable function 

where CC = {1, 2, …, ⌊
𝓃

2
⌋, ⌊

𝓃

2
⌋+1, ⌊

𝓃

2
⌋+2}. 

Case 1: 𝓃 is even 

Ordain the color 1 to the nodes 𝓊1 and 𝓊3, 2 to the nodes 𝓊2 and 𝓊4. Now ordain the balance 
𝓃

2
 colors to the balance 𝓃 nodes 

𝓋𝒾 so each color will ordain 2 nodes. Now we choose dominating nodes as any one node from each color class. These nodes are 

dominates all other nodes and the number of dominating nodes in each color class are same and one. Hence, when 𝓃 is even 𝛾𝐸𝐶𝐶  of 

any 𝒥𝓃 is 2 + ⌊
𝓃

2
⌋. 

Case 2: 𝓃 is odd 

Ordain the color 1 to the nodes 𝓊1 and 𝓊3, 2 to the nodes 𝓊2 and 𝓊4. Now ordain the balance ⌊
𝓃

2
⌋ colors to the balance 𝓃 nodes 

so ⌊
𝓃

2
⌋-1 number of colors will ordain 2 nodes and the balanced one color will ordain 3 nodes. Now we choose dominating nodes as any 

one node from each color class. These nodes are dominates all other nodes and the number of dominating nodes in each color class are 

same and one. Hence, when 𝓃 is odd 𝛾𝐸𝐶𝐶  of any 𝒥𝓃 is 2 + ⌊
𝓃

2
⌋. 

Example 3.7: 

 

Fig.3.3 

Dominating set = {𝓊1, 𝓊4, 𝓋2, 𝓋4} 

𝛾𝐸𝐶𝐶  (𝒥4) = 4. 

Theorem 3.8: The equitable color class domination number of a jahangir graph 𝛾𝐸𝐶𝐶(𝒥(3,𝓃)) = 3 ⌈
𝓃

2
⌉. 

Proof: Let 𝒥(3,𝓃) be the jahangir graph with 𝒱𝓅(𝒥(3,𝓃)) = {𝓋, 𝓋𝒾, 𝓊𝒾, 𝓌𝒾 : 1 ≤ 𝒾 ≤ 𝓃}. Let 𝓋 and 𝓋𝒾 (1 ≤ 𝒾 ≤ 𝓃) be the nodes of the 

wheel 𝒲𝓃, 𝓊𝒾 and 𝓌𝒾 is placed the edge between the nodes 𝓋𝒾 and 𝓋𝒾+1 (1 ≤ 𝒾 ≤ 𝓃-1), 𝓊𝓃 and 𝓌𝓃 is placed the edge between the 

nodes 𝓋𝓃 and 𝓋1. |𝒱𝓅(𝒥(3,𝓃))| = 3𝓃 + 1. ꭓ
𝐸

 of 𝒥(3,𝓃) is 3. Let 𝜏: 𝒱𝓅(𝒥(3,𝓃)) → CC be an equitably colorable function where CC = {1, 2, 

3}. Ordain the color 1 to the nodes 𝓋𝒾, 2 to the nodes 𝓊𝒾, 3 to the nodes 𝓌𝒾 and 𝓋. 

Case 1: 𝓃 is even 

Choose dominating nodes as 𝓋𝒾, 𝓊𝒿, 𝓌𝒾 (𝒾 is odd, 𝒿 is even, 1 ≤ 𝒾, 𝒿 ≤ 𝓃). These nodes are dominates all other nodes and the 

number of dominating nodes in each color class are same and ⌈
𝓃

2
⌉. Hence, when 𝓃 is even 𝛾𝐸𝐶𝐶  of any 𝒥(3,𝓃) is 3⌈

𝓃

2
⌉. 

Case 2: 𝓃 is odd 

Choose dominating nodes as 𝓋𝒾, 𝓊𝒿, 𝓌𝒾, 𝓊𝓃 (𝒾 is odd, 𝒿 is even, 1 ≤ 𝒾, 𝒿 ≤ 𝓃). These nodes are dominates all other nodes and 

the number of dominating nodes in each color class are same and ⌈
𝓃

2
⌉. Hence, when 𝓃 is even 𝛾𝐸𝐶𝐶  of any 𝒥(3,𝓃) is 3⌈

𝓃

2
⌉. 
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Example 3.9: 

 

Fig.3.4 

Dominating set = {𝓋1, 𝓋3, 𝓋5, 𝓋7, 𝓊2, 𝓊4, 𝓊6, 𝓊8, 𝓌1, 𝓌3, 𝓌5, 𝓌7}. 

𝛾𝐸𝐶𝐶  (𝒥(3,8)) = 12. 

Theorem 3.10: The equitable color class domination number of dumbbell graph (𝓃 > 2)  𝛾𝐸𝐶𝐶(𝒟𝒷𝓃) = {
3 ⌈

2𝓃

9
⌉ , 𝓃 𝑖𝑠 𝑜𝑑𝑑 

2 ⌈
𝓃

3
⌉ , 𝓃 𝑖𝑠 𝑒𝑣𝑒𝑛 

 

Proof: Let 𝒟𝒷𝓃 be the dumbbell graph with 𝒱𝓅(𝒟𝒷𝓃) = {𝓊𝒾, 𝓋𝒾 : 1 ≤ 𝒾 ≤ 𝓃}. 𝓋𝒾, 𝓊𝒾 are the nodes of two cycles 𝒞𝓃 and joint the nodes 

𝓋1 and 𝓊1. |𝒱𝓅(𝒟𝒷𝓃)| = 2 𝓃. 

Case 1: 𝓃 is odd 

If 𝓃 is odd then ꭓ
𝐸

 of 𝒟𝒷𝓃 is 3. Let 𝜏: 𝒱𝓅(𝒟𝒷𝓃) → CC be an equitably colorable function where CC = {1, 2, 3}. Ordain the 

color 1 to the nodes 𝓋9𝒾+𝓀, 𝓊9𝒾+ℓ (𝓀 = {1, 6, 8}, ℓ = {3, 5, 7}and 𝒾 = 0, 1, …, ⌈
𝓃

9
⌉-1), 2 to the nodes 𝓋9𝒾+𝓀, 𝓊9𝒾+ℓ (𝓀 = {2, 4, 9}, ℓ = 

{1, 6, 8} and 𝒾 = 0, 1, …, ⌈
𝓃

9
⌉-1), 3 to the nodes 𝓋9𝒾+𝓀, 𝓊9𝒾+ℓ (𝓀 = {3, 5, 7}, ℓ = {2, 4, 9} and 𝒾 = 0, 1, …, ⌈

𝓃

9
⌉-1). 

Sub case 1: 𝓃 = 18𝓂-3, 𝓂 € ℕ. 

 Replacing the colors between the nodes 𝓋𝓃−1 and 𝓋𝓃, 𝓊𝓃−1 and 𝓊𝓃. 

Sub case 2: 𝓃 = 18𝓂-1, 𝓂 € ℕ. 

Replacing the color of the nodes 𝓋𝓃 from 1 to 2 and 𝓊𝓃 from 2 to 3. 

Sub case 3: 𝓃 = 18𝓂+1, 𝓂 € ℕ. 

Replacing the color of the nodes 𝓋𝓃 from 1 to 3 and 𝓊𝓃 from 2 to 1. 

Now choose dominating nodes as 𝓋9𝒾+𝓀, 𝓊9𝒾+ℓ (𝓀 = {1, 4, 7}, ℓ = {3, 6, 9} and 𝒾 = 0, 1, …, ⌈
𝓃

9
⌉-1). These nodes are dominates all other 

nodes and the number of dominating nodes in each color class are same and 2⌈
𝓃

9
⌉. Hence, when 𝓃 is odd 𝛾𝐸𝐶𝐶  of any 𝒟𝒷𝓃  is 3⌈

𝓃

9
⌉. 

Case 2: 𝓃 is even 

If 𝓃 is even then ꭓ
𝐸

 of 𝒟𝒷𝓃 is 2. Let 𝜏: 𝒱𝓅(𝒟𝒷𝓃) → CC be an equitably colorable function where CC = {1, 2}. Ordain the 

color 1 to the nodes 𝓋𝒾, 𝓊𝒿 (𝒾 is odd, 𝒿 is even), 2 to the nodes 𝓋𝒾, 𝓊𝒾 (𝒾 is even, 𝒿 is odd). Now choose dominating nodes as by the 

following cases. 

Sub case 1: 𝓃 ≡ 0 (mod 6) 

 𝓋1, 𝓋4, 𝓋7, …, 𝓋𝓃−2 and 𝓊3, 𝓊6, 𝓊9, …, 𝓊𝓃.  

Sub case 2: 𝓃 ≡ 2 (mod 6) 

𝓋1, 𝓋4, 𝓋7, …, 𝓋𝓃−1 and 𝓊1, 𝓊3, 𝓊6, …, 𝓊𝓃−2.  

Sub case 3: 𝓃 ≡ −2 (mod 6) 

𝓋1, 𝓋4, 𝓋7, …, 𝓋𝓃−3, 𝓋𝓃−1 and 𝓊1, 𝓊3, 𝓊6, …, 𝓊𝓃−1. 

These nodes are dominates all other nodes and the number of dominating nodes in each color class are same and ⌈
𝓃

3
⌉. Hence, when 𝓃 is 

even 𝛾𝐸𝐶𝐶  of any 𝒟𝒷𝓃  is 2⌈
𝓃

3
⌉. 
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Example 3.11: 

 

Fig.3.5 

Dominating set = {𝓋1, 𝓋4, 𝓊3, 𝓊6} 

𝛾𝐸𝐶𝐶  (𝒟𝒷6) = 4. 

Theorem 3.12: The equitable color class domination number of subdivision path 𝒮(𝒫𝓃) (𝓃 > 1) is 2⌈
𝓃

3
⌉. 

Proof: 

 Let 𝒮(𝒫𝓃) be the subdivision of path with 𝒱𝓅(𝒮(𝒫𝓃)) = {𝓋𝒾(1 ≤ 𝒾 ≤ 𝓃), 𝓊𝒾(1 ≤ 𝒾 ≤ 𝓃-1)}. 𝓋𝒾 are the nodes of path 𝒫𝓃  and 𝓊𝒾 

are the nodes insert between 𝓋𝒾 and 𝓋𝒾+1. |𝒱𝓅(𝒮(𝒫𝓃))| = 2 𝓃-1.. ꭓ𝐸
 of 𝒮(𝒫𝓃)  is 2. Let 𝜏: 𝒱𝓅(𝒮(𝒫𝓃)) → CC be an equitably colorable 

function where CC = {1,2}. Ordain the color 1 to the 𝓋𝒾 nodes and 2 to the 𝓊𝒾 nodes. Now we choose dominating nodes as 𝓋3𝒾+3 and 

𝓊3𝒾+1 (𝒾 = 0, 1, …, ⌈
𝓃

3
⌉-1). Suppose 3𝒾 + 3 or 3𝒾 + 1 > 𝓃 for 𝒾 = ⌈

𝓃

3
⌉-1 then replace the dominating node from 𝓋3𝒾+3 and 𝓊3𝒾+1 to 𝓋𝓃 

and 𝓊𝓃−1. These nodes are dominates all other nodes and the number of dominating nodes in each color class are same and ⌈
𝓃

3
⌉. Hence, 

𝛾𝐸𝐶𝐶  of any 𝒮(𝒫𝓃) is 2⌈
𝓃

3
⌉. 

Example 3.13: 

 

Fig 3.6 

Dominating set = {𝓋3, 𝓋6, 𝓊1, 𝓊4}. 

𝛾𝐸𝐶𝐶  (𝒮(𝒫6)) = 4. 

Theorem 3.14: The equitable color class domination number of splitting graph of path 𝒮′(𝒫𝓃) (𝓃 > 1) is 2⌈
𝓃

4
⌉. 

Proof: 

 Let 𝒮′(𝒫𝓃) be the splitting graph of path with 𝒱𝓅(𝒮′(𝒫𝓃)) = {𝓋𝒾, 𝓊𝒾 : 1 ≤ 𝒾 ≤ 𝓃}. 𝓋𝒾 are the nodes of path 𝒫𝓃  and 𝓊𝒾 are the 

newly added nodes. |𝒱𝓅(𝒮′(𝒫𝓃))| = 2 𝓃.. ꭓ𝐸
 of 𝒮′(𝒫𝓃) is 2. Let 𝜏: 𝒱𝓅(𝒮′(𝒫𝓃)) → CC be an equitably colorable function where CC = 

{1,2}. Ordain the color 1 to the nodes 𝓋𝒾, 𝓊𝒾 (𝒾 is odd) and 2 to the nodes 𝓋𝒾, 𝓊𝒾 (𝒾 is even). Now we choose dominating nodes as 

𝓋4𝒾+2 and 𝓋4𝒾+3 (𝒾 = 0, 1, …, ⌈
𝓃

4
⌉-1). Suppose 4𝒾 + 3 > 𝓃 for 𝒾 = ⌈

𝓃

4
⌉-1 then replace the dominating node from 𝓋4𝒾+3 to 𝓋𝓃−1. Suppose 

4𝒾 + 2 and 4𝒾 + 3 > 𝓃 for 𝒾 = ⌈
𝓃

4
⌉-1 then replace the dominating nodes from 𝓋4𝒾+2 and 𝓋4𝒾+3 to 𝓋𝓃−1 and 𝓋𝓃.These nodes are dominates 

all other nodes and the number of dominating nodes in each color class are same and ⌈
𝓃

4
⌉. Hence, 𝛾𝐸𝐶𝐶  of any 𝒮′(𝒫𝓃) is 2⌈

𝓃

4
⌉. 

Example 3.15:  

 

Fig 3.7 

Dominating set = {𝓋2, 𝓋3, 𝓋5, 𝓋6}. 

𝛾𝐸𝐶𝐶  (𝒮′(𝒫6)) = 4. 

Corollary 3.16: The equitable color class domination number of shadow graph of path 𝒟2(𝒫𝓃) (𝓃 > 1) is 2⌈
𝓃

3
⌉. 

Proof: 

 Let 𝒟2(𝒫𝓃) be the shadow graph of path with 𝒱𝓅(𝒟2(𝒫𝓃)) = {𝓋𝒾(1 ≤ 𝒾 ≤ 𝓃), 𝓊𝒾(1 ≤ 𝒾 ≤ 𝓃-1)}. 𝓋𝒾 are the nodes of path 𝒫𝓃  and 

𝓊𝒾 are the nodes of copy of path 𝒫𝓃 . Joining each node 𝓋𝒾 to the neighbours of the corresponding node 𝓊𝒾. |𝒱𝓅(𝒟2(𝒫𝓃))| = 2 𝓃.. ꭓ𝐸
 of 
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𝒟2(𝒫𝓃) is 2. Let 𝜏: 𝒱𝓅(𝒟2(𝒫𝓃)) → CC be an equitably colorable function where CC = {1,2}. Ordain the color to the nodes and choosing 

dominating node is follows from the theorem 3.14. 

Example 3.17: 

 

Fig 3.8 

Dominating set = {𝓋2, 𝓋3, 𝓋5, 𝓋6}. 

𝛾𝐸𝐶𝐶  (𝒟2(𝒫6)) = 4. 
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