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Abstract.  Consider a non-trivial, simple, undirected graph 𝐺 having a vertex set 𝑉(𝐺) with 𝑝 vertices and 

edge sets 𝐸(𝐺) with 𝑞 edges. Let the function  

𝜎 ∶  𝑉 (𝐺)  →  [0, 1] defined by 𝜎(𝛼) =
𝑟

10
, 𝑟 ∈ 𝑍4 − {0} and for each 𝛼𝛽  ∈  𝐸(𝐺),  the induced  function  µ ∶

   𝐸(𝐺)   →  [0, 1]  assigns the label for  µ(𝛼𝛽) =
1

10
⌈
3𝜎(𝛼)

𝜎(𝛽)
⌉ where 𝜎(𝛼)  ≤  𝜎(𝛽). Then 𝜎 is called fuzzy 

quotient 3 cordial labeling if |𝑣𝜎(ℎ) − 𝑣𝜎(𝜅)| ≤ 1 and |𝜀𝜇(ℎ) − 𝜀𝜇(𝜅)| ≤ 1. For ℎ ∈  {
𝑟

10
, 𝑟 ∈ 𝑍4 −

{0}} , 𝑣𝜎(ℎ) and 𝜀𝜇(ℎ) represent the number of vertices and edges assigned the labels ℎ  respectively, If a 

graph admit this labeling, then it is fuzzy quotient 3 cordial. The existence of above labeling on 

𝐶 𝜂  [𝑚], 𝐶 𝜂[𝑚, 𝑙], 𝐶 2𝜂[𝑚]𝐴, 𝐶 𝜂 ⨀ 𝐾1,𝑚, 𝐶 𝜂 [𝑎, 𝑑] and 𝐶 𝜂 [𝑎, 𝑟] are examined and the results are provided in this 

paper. 

AMS Subject Classification: 05C78. 
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1. Introduction 

Labeling is a process of assigning values to vertices, edges, or both of a graph based on certain conditions [1-2].  

Rosa and Graham and Sloane were the first to use this technique [3]. The researchers are highly motivated and 

enthusiastic about labeling the graph. Joseph A. Gallian summarises a comprehensive discussion of graph labelling.  

As a result of these labelings, we introduced fuzzy quotient-3 cordial labeling in [4-2] and analysed some 

graph families as fuzzy quotient 3 cordial [14]. This paper investigates fuzzy quotient-3 cordial labeling on 

several subdivision graphs and demonstrates that the graphs are naturally fuzzy quotient 3 cordial. 

2. Definitions 

Definition 2.1. A graph denoted by C η [m],  is produced by linking a vertex of the cycle C η with 𝑚 leaves. 
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Definition 2.2. The graph is 𝐶 𝜂[𝑚, 𝑙],  obtained by attaching 𝑚 pendant edges  to  the first vertex and 𝑙 pendant 

edges to the (
η

2
+ 1)

𝑡ℎ

vertex of a cycle , if η  is even or  by attaching 𝑚 pendant edges to the first and 

𝑙 pendant edges to the (
η+1

2
)
𝑡ℎ

vertex of a cycle C η, if η is odd. 

Definition 2.3. A graph results by connecting the 𝑚 leaves to the non-adjacent vertices of a cycle 𝐶 2𝜂  is denoted by 

𝐶 2𝜂[𝑚]𝐴, η ≥ 2. 

Definition 2.4. The graph 𝐶 𝜂  ⨀ 𝐾1,𝑚 is obtained by attaching 𝑚 leaves to each vertex of a cycle Cη. 

Definition 2.5. Attaching a + (i − 1)d, a, d ≥ 1 leaves to the ith vertex of a cycle 

Cη  yields the new graph and it is denoted by Cη [a, d]. 

Definition 2.6. Attaching 
𝑎(𝑟𝑖−1)

𝑟−1
, a, r ≥ 1 leaves to the ith vertex of a cycle 𝐶 𝜂  yields the new graph 

and it is denoted by Cη [a, r]. 

Definition 2.7. Consider a non-trivial, simple, undirected graph 𝐺 having a vertex set 𝑉(𝐺) with 𝑝 vertices 

and edge sets 𝐸(𝐺) with 𝑞 edges. Let the function  

𝜎 ∶  𝑉 (𝐺)  →  [0, 1] defined by 𝜎(𝛼) =
𝑟

10
, 𝑟 ∈ 𝑍4 − {0} and for each 𝛼𝛽  ∈  𝐸(𝐺),  the induced  function  

µ ∶    𝐸(𝐺)   →  [0, 1]  assigns the label for  µ(𝛼𝛽) =
1

10
⌈
3𝜎(𝛼)

𝜎(𝛽)
⌉ where 𝜎(𝛼)  ≤  𝜎(𝛽). Then 𝜎 is called fuzzy 

quotient 3 cordial labeling if |𝑣𝜎(ℎ) − 𝑣𝜎(𝜅)| ≤ 1 and |𝜀𝜇(ℎ) − 𝜀𝜇(𝜅)| ≤ 1. For ℎ ∈  {
𝑟

10
, 𝑟 ∈ 𝑍4 −

{0}} , 𝑣𝜎(ℎ) and 𝜀𝜇(ℎ) represent the number of vertices and edges assigned the labels ℎ  respectively, If a 

graph admit this labeling, then it is fuzzy quotient 3 cordial. 

3. Main Results 

Theorem 3.1: The graph 𝐶𝜂(𝑚), 𝜂 ≥ 3,𝑚 ≥ 1 is fuzzy quotient 3 cordial. 

Proof:  Let 𝑉 (𝐶𝜂(𝑚)) =  {𝑦} ∪ {𝑥 𝑖 ∶ 2 ≤ 𝑖 ≤  𝜂} ∪ {𝑦 𝜅 : 1 ≤ 𝜅 ≤ 𝑚} and  

𝐸 (𝐶𝜂(𝑚)) =  {𝑦 𝑥2} ∪ {𝑥 𝑖𝑥 𝑖+1 ∶ 2 ≤ 𝑖 ≤  𝜂 − 1} ∪ { 𝑥𝜂𝑦} ∪ {𝑦 𝑦 𝜅 : 1 ≤ 𝜅 ≤ 𝑚}.   

For 𝐶𝜂(𝑚), 𝑝 =  𝜂 +  𝑚 = 𝑞. Assigning labels to this graph involves, 

Case 1. 𝜼 ≡ 𝟎(𝒎𝒐𝒅 𝟔) 

𝜎(𝑦) = 0.1 

𝜎(𝑥 𝑖) = {

0.1 𝑖𝑓 𝑖 = 6𝑆 + 1 𝑜𝑟 6𝑠 + 2     
0.2    𝑖𝑓 𝑖 = 6𝑆 + 4 𝑜𝑟 6𝑆 + 5        

0.3 𝑖𝑓 𝑖 = 6𝑆 𝑜𝑟 6𝑆 + 3             
}, for all 𝑖 ∈ {2, 3, 4, . . . 𝜂} and 𝑆 ≥ 0. 

𝜎(𝑦 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2       

0.3 𝑖𝑓 𝑖 = 3𝑆                
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑚} and 𝑆 ≥ 0. 

Case 2. 𝜼 ≡ 𝟏(𝒎𝒐𝒅 𝟔) 

𝜎(𝑦) = 0.1 
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For all 𝑖 ∈ {2, 3, 4, . . . 𝜂} 𝜎(𝑥 𝑖) is same as in Case 1. 

𝜎(𝑦 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                  
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2           

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1           
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑚} and 𝑆 ≥ 0. 

Case 3. 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟔) 

𝜎(𝑦) = 0.1 

For all 𝑖 ∈ {2, 3, 4, . . . 𝜂 − 3} 𝜎(𝑥 𝑖) is same as in Case 1.  

𝜎(𝑥  𝜂−2) = 0.1, 𝜎(𝑥  𝜂−2) = 𝜎(𝑥  𝜂) = 0.3 

𝜎(𝑦 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 2          
0.2 𝑖𝑓 𝑖 = 3𝑆 + 1          

0.3 𝑖𝑓 𝑖 = 3𝑆                  
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑚} and 𝑆 ≥ 0. 

Case 4. 𝜼 ≡ 𝟑(𝒎𝒐𝒅 𝟔) 

𝜎(𝑦) = 0.3 

𝜎(𝑥 𝑖) = {

0.1 𝑖𝑓 𝑖 = 6𝑆 + 2 𝑜𝑟 6𝑠 + 3
0.2 𝑖𝑓 𝑖 = 6𝑆 𝑜𝑟 6𝑆 + 5        

0.3 𝑖𝑓 𝑖 = 6𝑆 + 1 𝑜𝑟 6𝑆 + 4
}, for all 𝑖 ∈ {2, 3, 4, . . . 𝜂} and 𝑆 ≥ 0. 

𝜎(𝑦1) = 0.2 

𝜎(𝑦 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1
0.2 𝑖𝑓 𝑖 = 3𝑆        

0.3 𝑖𝑓 𝑖 = 3𝑆 + 2
}, for all 𝑖 ∈ {2, 3, 4, . . . 𝑚} and 𝑆 ≥ 0. 

Case 5. 𝜼 ≡ 𝟒(𝒎𝒐𝒅 𝟔) 

𝜎(𝑦) = 0.3 

For all  𝑖 ∈ {2, 3, 4, . . . 𝜂} 𝜎(𝑥 𝑖) is same as in Case 4. 

𝜎(𝑦 1) =  𝜎(𝑦 2) = 0.2 and for all  𝜅 ∈ {3, 4, . . . 𝑚} 𝜎(𝑦 𝜅) is same as in case 4. 

Case 6. 𝜼 ≡ 𝟓(𝒎𝒐𝒅 𝟔) 

𝜎(𝑦) = 0.1 

For all  𝑖 ∈ {2, 3, 4, . . . 𝜂} 𝜎(𝑥 𝑖) is same as in Case 1. 

For all  𝜅 ∈ {1, 2, 3, 4, . . . 𝑚} 𝜎(𝑦 𝜅) is same as in Case 2. 

By the result of above assignment we could see that the elements of 𝐸 (𝐶𝜂(𝑚)) receives the label 𝜄 ∈

 {
𝑟

10
, 𝑟 ∈ 𝑍4 − {0}} and also for 𝜄 ≠ ℎ ∈  {

𝑟

10
, 𝑟 ∈ 𝑍4 − {0}}, |𝑣𝜎(𝜄) − 𝑣𝜎(ℎ)| ≤ 1 and |𝜀𝜇(𝜄) − 𝜀𝜇(ℎ)| ≤ 1. Then 

by definition 2.7, 𝐶𝜂(𝑚) is fuzzy quotient 3 cordial. 

Theorem 3.2  

The graph 𝐶𝜂(𝑚, 𝑙) is fuzzy quotient 3 cordial for all odd 𝜂 ≥ 3 and 𝑚, 𝑙 ≥ 1 
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Proof:  Let 𝑉 (𝐶𝜂(𝑚, 𝑙)) =  {𝑥 𝑖 ∶ 1 ≤ 𝑖 ≤  𝜂} ∪ {𝑦 𝑗 : 1 ≤ 𝑗 ≤ 𝑚} ∪ {𝑧 𝜅 : 1 ≤ 𝜅 ≤ 𝑙} and  𝐸 (𝐶𝜂(𝑚, 𝑙)) =

 {𝑥 𝑖𝑥 𝑖+1 ∶ 1 ≤ 𝑖 ≤  𝜂 − 1} ∪ { 𝑥𝜂𝑥1} ∪ {𝑥1𝑦 𝑗 : 1 ≤ 𝑗 ≤ 𝑚} ∪ {𝑥𝜂+1
2

 𝑧 𝜅 : 1 ≤ 𝜅 ≤ 𝑙} .  

For 𝐶𝜂(𝑚, 𝑙), 𝑝 =  𝜂 +  𝑚 + 𝑙 = 𝑞. Assigning labels to this graph involves, 

Case 1: 𝜼 ≡ 𝟏(𝒎𝒐𝒅 𝟔) 

𝜎(𝑥 𝑖) = {

0.1 𝑖𝑓 𝑖 = 6𝑆 𝑜𝑟 6𝑠 + 5                    
0.2    𝑖𝑓 𝑖 = 6𝑆 + 2 𝑜𝑟 6𝑆 + 3               

0.3 𝑖𝑓 𝑖 = 6𝑆 + 1 𝑜𝑟 6𝑆 + 4            
}, for all 𝑖 ∈ {1, 2, 3, 4, . . . 𝜂} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2       

0.3 𝑖𝑓 𝑖 = 3𝑆                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚} and 𝑆 ≥ 0. 

Subcase 1.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2       

0.3 𝑖𝑓 𝑖 = 3𝑆                
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

Subcase 1.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆              
0.2 𝑖𝑓 𝑖 = 3𝑆 + 1       

0.3 𝑖𝑓 𝑖 = 3𝑆 + 2        
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

Subcase 1.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 1.1. 

Case 2: 𝜼 ≡ 𝟑(𝒎𝒐𝒅 𝟔) 

i. If  
𝜼+𝟏

𝟐
 is even 

𝜎(𝑥 1) =  𝜎(𝑥 𝜼−𝟐) = 0.1, 𝜎(𝑥 𝜼−𝟏) = 𝜎(𝑥 𝜼) = 0.3 and for all 𝑖 ∈ { 2, 3, 4, . . . 𝜂 − 3}  𝜎(𝑥 𝑖) is same as in case 1. 

ii. If  
𝜼+𝟏

𝟐
 is odd 

𝜎(𝑥 1) = 0.1, 𝜎(𝑥 𝜼−𝟐) =  𝜎(𝑥 𝜼−𝟏) = 0.3, 𝜎(𝑥 𝜼) = 0.1 and for all 𝑖 ∈ { 2, 3, 4, . . . 𝜂 − 3} 𝜎(𝑥 𝑖) is same as in case 1. 

Subcase 2.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 1               

0.3 𝑖𝑓 𝑖 = 3𝑆 + 2               
}, for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚 − 1} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑚) = 0.2 

𝜎(𝑧 𝜅) is same as in  subcase 1.2. 

Subcase 2.2: 𝒎 ≡ 𝟏,𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑦 𝑗) is same as in Subcase 2.1 for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚 − 1} and 𝜎(𝑦 𝑚) = 0.3 
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𝜎(𝑧 𝜅) is same as in  subcase 1.2. 

Case 3: 𝜼 ≡ 𝟓(𝒎𝒐𝒅 𝟔) 

𝜎(𝑥 𝑖) = {

0.1 𝑖𝑓 𝑖 = 6𝑆 + 1 𝑜𝑟 6𝑠 + 2                
0.2    𝑖𝑓 𝑖 = 6𝑆 + 4 𝑜𝑟 6𝑆 + 5                   

0.3 𝑖𝑓 𝑖 = 6𝑆 𝑜𝑟 6𝑆 + 3                        
}, for all 𝑖 ∈ {1, 2, 3, 4, . . . 𝜂} and 𝑆 ≥ 0. 

Subcase 3.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2               

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1               
}, for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚 − 3} and 𝑆 ≥ 0. 

𝜎(𝑦 𝒎−𝟐) = 𝜎(𝑦 𝒎−𝟏) = 0.3, 𝜎(𝑦 𝒎) = 0.1 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 2      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 1       

0.3 𝑖𝑓 𝑖 = 3𝑆                
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

Subcase 3.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑦 𝑗) is same as in Subcase 3.1 for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚 − 3} and  

𝜎(𝑦 𝒎−𝟐) = 0.2, 𝜎(𝑦 𝒎−𝟏) = 0.1, 𝜎(𝑦 𝒎) = 0.3 

𝜎(𝑧 𝜅) is same as in  subcase 3.1. 

Subcase 3.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑦 𝑗) is same as in Subcase 3.2 for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚}. 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1      
0.2 𝑖𝑓 𝑖 = 3𝑆               

0.3 𝑖𝑓 𝑖 = 3𝑆 + 2         
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

By the result of above assignment we could see that the elements of 𝐸(𝐶𝜂(𝑚, 𝑙) ) receives the label 𝜄 ∈

 {
𝑟

10
, 𝑟 ∈ 𝑍4 − {0}} and also for 𝜄 ≠ ℎ ∈  {

𝑟

10
, 𝑟 ∈ 𝑍4 − {0}}, |𝑣𝜎(𝜄) − 𝑣𝜎(ℎ)| ≤ 1 and |𝜀𝜇(𝜄) − 𝜀𝜇(ℎ)| ≤ 1. Then 

by definition 2.7, 𝐶𝜂(𝑚, 𝑙) is fuzzy quotient 3 cordial for all odd 𝜂 ≥ 3 and 𝑚, 𝑙 ≥ 1. 

Theorem 3.3  

The graph 𝐶𝜂(𝑚, 𝑙) is fuzzy quotient 3 cordial for all even 𝜂 ≥ 4 and 𝑚, 𝑙 ≥ 1 

Proof:  Let 𝑉 (𝐶𝜂(𝑚, 𝑙)) =  {𝑥 𝑖 ∶ 1 ≤ 𝑖 ≤  𝜂} ∪ {𝑦 𝑗 : 1 ≤ 𝑗 ≤ 𝑚} ∪ {𝑧 𝜅 : 1 ≤ 𝜅 ≤ 𝑙} and  𝐸 (𝐶𝜂(𝑚, 𝑙)) =

 {𝑥 𝑖𝑥 𝑖+1 ∶ 1 ≤ 𝑖 ≤  𝜂 − 1} ∪ { 𝑥𝜂𝑥1} ∪ {𝑥1𝑦 𝑗 : 1 ≤ 𝑗 ≤ 𝑚} ∪ {𝑥𝜂
2
+1
 𝑧 𝜅 : 1 ≤ 𝜅 ≤ 𝑙} .  

For 𝐶𝜂(𝑚, 𝑙), 𝑝 =  𝜂 +  𝑚 + 𝑙 = 𝑞. Assigning labels to this graph involves, 

Case 1: 𝜼 ≡ 𝟎(𝒎𝒐𝒅 𝟔) 

𝜎(𝑥 𝑖) = {

0.1 𝑖𝑓 𝑖 = 6𝑆 + 2 𝑜𝑟 6𝑠 + 3            
0.2    𝑖𝑓 𝑖 = 6𝑆 𝑜𝑟 6𝑆 + 5                       

0.3 𝑖𝑓 𝑖 = 6𝑆 + 1 𝑜𝑟 6𝑆 + 4            
}, for all 𝑖 ∈ {1, 2, 3, 4, . . . 𝜂} and 𝑆 ≥ 0. 
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𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2       

0.3 𝑖𝑓 𝑖 = 3𝑆                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚} and 𝑆 ≥ 0. 

Subcase 1.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2       

0.3 𝑖𝑓 𝑖 = 3𝑆                
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

Subcase 1.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆              
0.2 𝑖𝑓 𝑖 = 3𝑆 + 1       

0.3 𝑖𝑓 𝑖 = 3𝑆 + 2        
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

Subcase 1.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 2      
0.2 𝑖𝑓 𝑖 = 3𝑆               

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1        
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

Case 2: 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟔) and 
𝜼

𝟐
 is even 

𝜎(𝑥 1) = 0.1, 𝜎(𝑥 2) = 0.3 

𝜎(𝑥 𝑖) = {

0.1 𝑖𝑓 𝑖 = 6𝑆 + 2 𝑜𝑟 6𝑠 + 5            
0.2    𝑖𝑓 𝑖 = 6𝑆 + 3 𝑜𝑟 6𝑆 + 4               

0.3 𝑖𝑓 𝑖 = 6𝑆 + 1 𝑜𝑟 6𝑆                    
}, for all 𝑖 ∈ {3, 4, 5, . . . 𝜂} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 2      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 1       

0.3 𝑖𝑓 𝑖 = 3𝑆                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚} and 𝑆 ≥ 0, 

Subcase 2.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 2      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 1       

0.3 𝑖𝑓 𝑖 = 3𝑆                
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

Subcase 2.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 1.1. 

Subcase 2.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆             
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2     

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1      
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

Case 3: 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟔) and 
𝜼

𝟐
 is odd 

𝜎(𝑥 1) = 0.3, 𝜎(𝑥 2) = 0.1 
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𝜎(𝑥 𝑖) = {

0.1 𝑖𝑓 𝑖 = 6𝑆 𝑜𝑟 6𝑠 + 1                          
0.2    𝑖𝑓 𝑖 = 6𝑆 + 3 𝑜𝑟 6𝑆 + 4                     

0.3 𝑖𝑓 𝑖 = 6𝑆 + 2 𝑜𝑟 6𝑆 + 5                   
}, for all 𝑖 ∈ {3, 4, 5, . . . 𝜂} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑗) is same as in  Case 2. 

Subcase 3.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 2.1. 

Subcase 3.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 1.1. 

Subcase 3.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 2.3. 

Case 4: 𝜼 ≡ 𝟒(𝒎𝒐𝒅 𝟔) and 𝜼 = 𝟒 

𝜎(𝑥 1) =  𝜎(𝑥 2) = 0.1, 𝜎(𝑥 3) =  𝜎(𝑥 4) = 0.3 

Subcase 4.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

If 𝑚 = 3, 𝜎(𝑦 1) =  𝜎(𝑦 2) = 𝜎(𝑦 3) = 0.2 

𝜎(𝑧 𝜅) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1             
0.2 𝑖𝑓 𝑖 = 3𝑆                     

0.3 𝑖𝑓 𝑖 = 3𝑆 + 2              
}, for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} and 𝑆 ≥ 0. 

If 𝑚 ≥ 6 

𝜎(𝑦 𝑗) is same as in  Case 1. 

𝜎(𝑧 𝜅) is same as in  subcase 2.3 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙 − 1} and 𝜎(𝑧 𝑙) = 0.2 

Subcase 4.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

If 𝑚 = 1, 𝜎(𝑦 1) =  0.2 

𝜎(𝑧 𝜅) is same as in  subcase 2.1 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

If 𝑚 ≥ 4 

𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                       
0.2 𝑖𝑓 𝑖 = 3𝑆 + 1                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 2                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚} and 𝑆 ≥ 0. 

𝜎(𝑧 𝜅) is same as in  subcase 2.1 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

Subcase 4.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

If 𝑚 = 2, 𝜎(𝑦 1) =  𝜎(𝑦 2) = 0.2 

𝜎(𝑧 𝜅) is same as in  subcase 1.1 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

If 𝑚 ≥ 5 
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𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                       
0.2 𝑖𝑓 𝑖 = 3𝑆 + 1                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 2                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . . 𝑚 − 1} and 𝑆 ≥ 0, 

𝜎(𝑦 𝑚) = 0.2 

𝜎(𝑧 𝜅) is same as in  subcase 1.1 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

Case 5: ≡ 𝟒(𝒎𝒐𝒅 𝟔) , 
𝜼

𝟐
 is even and 𝜼 > 𝟒 

𝜎(𝑥 1) = 0.3, 𝜎(𝑥 2) = 𝜎(𝑥 3) = 0.1, 𝜎(𝑥 4) = 𝜎(𝑥 5) = 0.2, 𝜎(𝑥 6) = 0.3 

𝜎(𝑥 𝑖) = {

0.1 𝑖𝑓 𝑖 = 6𝑆 + 4 𝑜𝑟 6𝑠 + 5                   
0.2    𝑖𝑓 𝑖 = 6𝑆 + 1 𝑜𝑟 6𝑆 + 2                     

0.3 𝑖𝑓 𝑖 = 6𝑆 𝑜𝑟 6𝑆 + 3                           
}, for all 𝑖 ∈ {7, 8, 9, . . . 𝜂} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑗) is same as in  Case 2. 

Subcase 5.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 4.1 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

Subcase 5.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 2.3 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

Subcase 5.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 2.1 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

Case 6: ≡ 𝟒(𝒎𝒐𝒅 𝟔) , 
𝜼

𝟐
 is odd 

𝜎(𝑥 𝑖) = {

0.1 𝑖𝑓 𝑖 = 6𝑆 𝑜𝑟 6𝑠 + 1                          
0.2    𝑖𝑓 𝑖 = 6𝑆 + 3 𝑜𝑟 6𝑆 + 4                     

0.3 𝑖𝑓 𝑖 = 6𝑆 + 2 𝑜𝑟 6𝑆 + 5                   
}, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑗) is same as in  Case 2. 

Subcase 6.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 1.3 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

Subcase 6.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 2.3 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

Subcase 6.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑧 𝜅) is same as in  subcase 1.2 for all 𝜅 ∈ {1, 2, 3, 4, . . . 𝑙} 

By the result of above assignment we could see that the elements of 𝐸(𝐶𝜂(𝑚, 𝑙) ) receives the label 𝜄 ∈

 {
𝑟

10
, 𝑟 ∈ 𝑍4 − {0}} and also for 𝜄 ≠ ℎ ∈  {

𝑟

10
, 𝑟 ∈ 𝑍4 − {0}}, |𝑣𝜎(𝜄) − 𝑣𝜎(ℎ)| ≤ 1 and |𝜀𝜇(𝜄) − 𝜀𝜇(ℎ)| ≤ 1. Then 

by definition 2.7, 𝐶𝜂(𝑚, 𝑙) is fuzzy quotient 3 cordial for all even 𝜂 ≥ 4 and 𝑚, 𝑙 ≥ 1. 
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Theorem 3.4  

The graph 𝐶2𝜂[𝑚]𝐴  is fuzzy quotient 3 cordial for all even 𝜂 ≥ 2 and 𝑚 ≥ 1 

Proof:  Let 𝑉(𝐶2𝜂[𝑚]𝐴) =  {𝑥 𝑖 ∶ 1 ≤ 𝑖 ≤  𝜂} ∪ {𝑦 𝑗 : 1 ≤ 𝑗 ≤
𝜂𝑚

2
} and  

 𝐸(𝐶2𝜂[𝑚]𝐴) =  {𝑥 𝑖𝑥 𝑖+1 ∶ 1 ≤ 𝑖 ≤  𝜂 − 1} ∪ { 𝑥𝜂𝑥1} ∪ 

{𝑥2𝑖𝑦 𝑗 : 1 ≤ 𝑖 ≤  
𝜂

2
, 1 + (𝑖 − 1)𝑚 ≤ 𝑗 ≤ 𝑖𝑚} . 

For 𝐶2𝜂[𝑚]𝐴,  𝑝 =  𝜂 + 
𝜂𝑚

2
= 𝑞. Assigning labels to this graph involves, 

Case 1: 𝜼 ≡ 𝟎(𝒎𝒐𝒅 𝟔) 

Subcase: 1.1: 𝒎 = 𝟏 

Subcase: 1.1.1 

If  
𝜼

𝟐
  is even 

𝜎(𝑥 𝑖) = {
0.1 𝑖𝑓 𝑖 = 4𝑆 𝑜𝑟 4𝑠 + 1           
0.3 𝑖𝑓 𝑖 = 4𝑆 + 2 𝑜𝑟 4𝑠 + 3   

}, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑗) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
}  

Subcase: 1.1.2 

If  
𝜼

𝟐
   is odd 

𝜎(𝑥 𝑖) = {
0.1 𝑖𝑓 𝑖 = 4𝑆 𝑜𝑟 4𝑠 + 1           
0.3 𝑖𝑓 𝑖 = 4𝑆 + 2 𝑜𝑟 4𝑠 + 3   

}, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂 − 1} and 𝑆 ≥ 0. 

𝜎(𝑥 𝜂) = 0.2 

For all  ∈ {1, 2, 3, 4, . . .
𝜂

2
− 2}𝜎(𝑦 𝑗) = 0.2 , 𝜎 (𝑦 𝜂

2
−1) = 0.3 and 𝜎 (𝑦 𝜂

2
) = 0.2 

Subcase: 1.2: 𝒎 = 𝟐 

Subcase: 1.2.1 

If  
𝜼

𝟐
     is even 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 2𝑗−1) = 0.2, for all ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1                
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆                        
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 1.2.2 

If  
𝜼

𝟐
     is odd 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  
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𝜎(𝑦 2𝑗−1) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1                
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆                        
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
− 3} and 𝑆 ≥ 0. 

𝜎 (𝑦 𝜂
2
−2) = 0.2, 𝜎 (𝑦 𝜂

2
−1) = 0.1, 𝜎 (𝑦 𝜂

2
) = 0.3 

Subcase: 1.3: 𝒎 = 𝟑 

Subcase: 1.3.1 

If  
𝜼

𝟐
     is even 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 3𝑗−2) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 3𝑗−1) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1                
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆                        
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

𝜎(𝑦 3𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                 
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 1.3.2 

If  
𝜼

𝟐
     is odd 

𝜎(𝑦 3𝑗−2) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 3𝑗−1) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1                
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆                        
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

𝜎(𝑦 3𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                 
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
− 3} and 𝑆 ≥ 0. 

𝜎 (𝑦 3(𝜂
2
−2)) = 0.2, 𝜎 (𝑦 3(𝜂

2
−1)) = 0.1, 𝜎 (𝑦 3(𝜂

2
)) = 0.3.  

Subcase: 1.4: 𝒎 = 𝟒 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆            
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1   

}, for all 𝑗 ∈ {1, 2, 3, . . .
𝜂𝑚

2
} and 𝑆 ≥ 0. 

Subcase: 1.5: 𝜼 ≡ 𝟎(𝒎𝒐𝒅 𝟔) and  𝒎 ≡ 𝟎, 𝟏, 𝟐(𝒎𝒐𝒅 𝟑), 𝒎 ≥ 𝟓 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . .
𝜂𝑚−4𝜂

6
}  
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𝜎(𝑦 𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆            
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1   

}, for all 𝑗 ∈ {
𝜂𝑚−4𝜂

6
+ 1,

𝜂𝑚−4𝜂

6
+ 2, . . .

𝜂𝑚

2
} and 𝑆 ≥ 0. 

Case 2: 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟔) 

Subcase: 2.1 𝒎 = 𝟏 

Subcase: 2.1.1 

If  
𝜼

𝟐
  is even 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
}  

Subcase: 2.1.2 

If  
𝜼

𝟐
  is odd 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂 − 1} and 𝜎(𝑥 𝜂) = 0.2 

𝜎(𝑦 𝑗) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
− 2}  

𝜎 (𝑦𝜂
2
−1) = 0.3, 𝜎 (𝑦𝜂

2
) = 0.2 

Subcase: 2.2 𝒎 = 𝟐 

Subcase: 2.2.1 

If  
𝜼

𝟐
  is even 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 2𝑗−1) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1               
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆                        
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 2.2.2 

If  
𝜼

𝟐
  is odd 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 2𝑗−1) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 2.3 𝒎 = 𝟑 

Subcase: 2.3.1 
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If  
𝜼

𝟐
  is even 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 3𝑗−2) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 3𝑗−1) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                       

0.3 𝑖𝑓 𝑖 = 3𝑆                                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

𝜎(𝑦 3𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 2.3.2 

If  
𝜼

𝟐
  is odd 

𝜎(𝑥 𝑖) is same as in Subcase 1.1.2, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂 − 1}  

𝜎(𝑥 𝜂) = 0.1 

𝜎(𝑦 3𝑗−2) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 3𝑗−1) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                                   
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                            

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                             
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

𝜎(𝑦 3𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 2.4 𝒎 = 𝟒 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 3𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆            
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1   

}, for all 𝑗 ∈ {1, 2, . . .
𝜂𝑚

2
} and 𝑆 ≥ 0. 

Subcase: 2.5 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟔) and 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑), 𝒎 ≥ 𝟓 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂𝑚−4𝜂−4

6
}  

𝜎(𝑦 𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆           
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1   

}, for all 𝑗 ∈ {
𝜂𝑚−4𝜂−4

6
+ 1,

𝜂𝑚−4𝜂−4

6
+  2, . . .

𝜂𝑚

2
} and 𝑆 ≥ 0. 

Subcase: 2.6 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟔) and 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑), 𝒎 ≥ 𝟓 

𝜎(𝑥 𝑖) =0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂𝑚−4𝜂

6
}  

𝜎(𝑦 𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆           
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1   

}, for all 𝑗 ∈ {
𝜂𝑚−4𝜂

6
+ 1,

𝜂𝑚−4𝜂

6
+  2, . . .

𝜂𝑚

2
} and 𝑆 ≥ 0. 
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Subcase: 2.7 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟔) and 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑), 𝒎 ≥ 𝟓 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂𝑚−4𝜂−2

6
}  

𝜎(𝑦 𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆           
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1   

}, for all 𝑗 ∈ {
𝜂𝑚−4𝜂−2

6
+ 1,

𝜂𝑚−4𝜂−2

6
+  2, . . .

𝜂𝑚

2
} and 𝑆 ≥ 0. 

Case 3: 𝜼 ≡ 𝟒(𝒎𝒐𝒅 𝟔) 

Subcase: 3.1 𝒎 = 𝟏 

Subcase: 3.1.1 

If  
𝜼

𝟐
  is even 

𝜎(𝑥 𝑖) is same as in Subcase 1.1 , for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
}  

Subcase: 3.1.2 

If  
𝜼

𝟐
  is odd 

𝜎(𝑥 𝑖) is same as in Subcase 1.1.2, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂 − 1}  and 𝜎(𝑥 𝜂) =0.2 

𝜎(𝑦 𝑗) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
− 2} and 𝜎 (𝑦 𝜂

2
−1) = 0.3, 𝜎 (𝑦 𝜂

2
) = 0.2 

Subcase: 3.2 𝒎 = 𝟐 

Subcase: 3.2.1 

If  
𝜼

𝟐
  is even 

𝜎(𝑥 𝑖) is same as in Subcase 1.1 , for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 2𝑗−1) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
}  

𝜎(𝑦 2𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                       

0.3 𝑖𝑓 𝑖 = 3𝑆                             
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 3.2.2 

If  
𝜼

𝟐
  is odd 

𝜎(𝑥 𝑖) is same as in Subcase 1.1 , for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 2𝑗−1) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
}  

𝜎(𝑦 2𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                       

0.3 𝑖𝑓 𝑖 = 3𝑆                             
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 3.3 𝒎 = 𝟑 
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Subcase: 3.3.1 

If  
𝜼

𝟐
  is even 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 3𝑗−2) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 3𝑗−1) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1                           
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                            

0.3 𝑖𝑓 𝑖 = 3𝑆                                     
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

𝜎(𝑦 3𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 3.3.2 

If  
𝜼

𝟐
  is odd 

𝜎(𝑥 𝑖) is same as in Subcase 1.1.2, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂 − 1} and 𝜎(𝑥 𝜂) = 0.1 

𝜎(𝑦 3𝑗−2) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 3𝑗−1) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                                    
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                            

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                             
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

𝜎(𝑦 3𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 3.3 𝒎 = 𝟒 

Subcase: 3.3.1 

If  
𝜼

𝟐
  is even 

𝜎(𝑥 𝑖) is same as in Subcase 1.1, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 3𝑗−2) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 3𝑗−1) = {

0.1 𝑖𝑓 𝑖 = 3𝑆 + 1                           
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                            

0.3 𝑖𝑓 𝑖 = 3𝑆                                     
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

𝜎(𝑦 3𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 3.3.2 

If  
𝜼

𝟐
  is odd 

𝜎(𝑥 𝑖) is same as in Subcase 1.1.2, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂 − 1} and 𝜎(𝑥 𝜂) = 0.1 
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𝜎(𝑦 3𝑗−2) = 0.2, for all 𝑗 ∈ {1, 2, 3, 4, . . .
𝜂

2
} and  

𝜎(𝑦 3𝑗−1) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                                    
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                            

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                             
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

𝜎(𝑦 3𝑗) = {

0.1 𝑖𝑓 𝑖 = 3𝑆                      
0.2 𝑖𝑓 𝑖 = 3𝑆 + 2                

0.3 𝑖𝑓 𝑖 = 3𝑆 + 1                
}, for all 𝑗 ∈ {1, 2, 3, 4, . . .  

𝜂

2
} and 𝑆 ≥ 0. 

Subcase: 3.4 𝒎 = 𝟒 

𝜎(𝑥 𝑖) =0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆           
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1   

}, for all 𝑗 ∈ {1, 2, . . .
𝜂𝑚

2
} and 𝑆 ≥ 0. 

Subcase: 3.5  𝜼 ≡ 𝟒(𝒎𝒐𝒅 𝟔) and 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑), 𝒎 ≥ 𝟓 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑗 ∈ {1, 2, . . .
𝜂𝑚−4𝜂−2

6
} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆           
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1   

}, for all 𝑗 ∈ { 
𝜂𝑚−4𝜂−2

6
+ 1,

𝜂𝑚−4𝜂−2

6
+  2, . . .

𝜂𝑚

2
} and 𝑆 ≥ 0. 

Subcase: 3.6  𝜼 ≡ 𝟒(𝒎𝒐𝒅 𝟔) and 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑), 𝒎 ≥ 𝟓 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑗 ∈ {1, 2, . . .
𝜂𝑚−4𝜂

6
} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆           
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1   

}, for all 𝑗 ∈ {
𝜂𝑚−4𝜂

6
+ 1,

𝜂𝑚−4𝜂

6
+  2, . . .

𝜂𝑚

2
} and 𝑆 ≥ 0. 

Subcase: 3.7  𝜼 ≡ 𝟒(𝒎𝒐𝒅 𝟔) and 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑), 𝒎 ≥ 𝟓 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑗 ∈ {1, 2, . . .
𝜂𝑚−4𝜂−4

6
} and 𝑆 ≥ 0. 

𝜎(𝑦 𝑚 𝑗) = {
0.1 𝑖𝑓 𝑗 = 2𝑆        
0.2 𝑖𝑓 𝑗 = 2𝑆 + 1 

}, for all 𝑗 ∈ {
𝜂𝑚−4𝜂−4

6
+ 1,

𝜂𝑚−4𝜂−4

6
+ 2, . . .

𝜂𝑚

2
} and 𝑆 ≥ 0. 

By the result of above assignment we could see that the elements of 𝐸(𝐶2𝜂[𝑚]𝐴) receives the label 𝜄 ∈

 {
𝑟

10
, 𝑟 ∈ 𝑍4 − {0}} and also for 𝜄 ≠ ℎ ∈  {

𝑟

10
, 𝑟 ∈ 𝑍4 − {0}}, |𝑣𝜎(𝜄) − 𝑣𝜎(ℎ)| ≤ 1 and |𝜀𝜇(𝜄) − 𝜀𝜇(ℎ)| ≤ 1. Then 

by definition 2.7, 𝐶2𝜂[𝑚]𝐴  is fuzzy quotient 3 cordial for all even 𝜂 ≥ 2 and 𝑚 ≥ 1 

Theorem 3.5 

 The graph 𝐶 𝜂  ⨀ 𝐾1,𝑚  is fuzzy quotient 3 cordial for all 𝑚 ≥ 2 

Proof:  Let 𝑉(𝐶 𝜂  ⨀ 𝐾1,𝑚) =  {𝑥 𝑖 ∶ 1 ≤ 𝑖 ≤  𝜂} ∪ {𝑦 𝑗 : 1 ≤ 𝑗 ≤ 𝑚} and  

 𝐸(𝐶 𝜂  ⨀ 𝐾1,𝑚) =  {𝑥 𝑖𝑥 𝑖+1 ∶ 1 ≤ 𝑖 ≤  𝜂 − 1} ∪ { 𝑥𝜂𝑥1} ∪ 
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{𝑥𝑖𝑦 𝑗 : 1 ≤ 𝑖 ≤   𝜂, 1 + (𝑖 − 1)𝑚 ≤ 𝑗 ≤ 𝑖𝑚} .  

For 𝐶 𝜂 ⨀ 𝐾1,𝑚  , 𝑝 =  𝜂 +   𝜂𝑚 = 𝑞. Assigning labels to this graph involves, 

For 𝑚 = 2 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.1, for all 𝑗 ∈ {1, 2, 3, . . .
𝜂𝑚

3
}  

𝜎 (𝑦 𝜂𝑚
3
 +𝑗) = 0.2, for all 𝑗 ∈ {1, 2, 3, . . .

𝜂𝑚

3
}  

For 𝑚 ≥ 2 

Case 1: 𝜼 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

Subcase 1.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑗 ∈ {1, 2, 3, . . .
𝜂𝑚−2𝜂

3
}  

𝜎 (𝑦
 
𝜂𝑚−2𝜂

3
+𝑗
) = 0.2, for all 𝑗 ∈ {1, 2, 3, . . .

𝜂𝑚+𝜂

3
}  

𝜎 (𝑦
 
2𝜂𝑚−𝜂

3
+𝑗
) = 0.1, for all 𝑗 ∈ {1, 2, 3, . . .

𝜂𝑚+𝜂

3
}  

Subcase 1.2: 𝒎 ≡ 𝟏,𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subacase 1.1 

Case 2: 𝜼 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

Subcase 2.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑗 ∈ {1, 2, 3, . . .
𝜂𝑚−2𝜂−1

3
}  

𝜎 (𝑦
 
𝜂𝑚−2𝜂−1

3
+𝑗
) = 0.2, for all 𝑗 ∈ {1, 2, 3, . . .

𝜂𝑚+𝜂−1

3
}  

𝜎 (𝑦
 
2𝜂𝑚−𝜂−2

3
+𝑗
) = 0.1, for all 𝑗 ∈ {1, 2, 3, . . .

𝜂𝑚+𝜂+2

3
}  

Subcase 2.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = 0.3, for all 𝑗 ∈ {1, 2, 3, . . .
𝜂𝑚−2𝜂−2

3
}  

𝜎 (𝑦
 
𝜂𝑚−2𝜂−2

3
+𝑗
) = 0.2, for all 𝑗 ∈ {1, 2, 3, . . .

𝜂𝑚+𝜂+1

3
}  

𝜎 (𝑦
 
2𝜂𝑚−𝜂−1

3
+𝑗
) = 0.1, for all 𝑗 ∈ {1, 2, 3, . . .

𝜂𝑚+𝜂+1

3
}  
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Subcase 2.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.1 

Case 3: 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

Subcase 3.1: 𝒎 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 2.2 

Subcase 3.2: 𝒎 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 2.1 

Subcase 3.3: 𝒎 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subacase 1.1 

By the result of above assignment we could see that the elements of 𝐸(𝐶 𝜂  ⨀ 𝐾1,𝑚  ) receives the label 𝜄 ∈

 {
𝑟

10
, 𝑟 ∈ 𝑍4 − {0}} and also for 𝜄 ≠ ℎ ∈  {

𝑟

10
, 𝑟 ∈ 𝑍4 − {0}}, |𝑣𝜎(𝜄) − 𝑣𝜎(ℎ)| ≤ 1 and |𝜀𝜇(𝜄) − 𝜀𝜇(ℎ)| ≤ 1. Then 

by definition 2.7, 𝐶 𝜂  ⨀ 𝐾1,𝑚  is fuzzy quotient 3 cordial for all 𝑚 ≥ 2. 

Theorem 3.6  

The graph 𝐶 𝜂  [𝑎, 𝑑] is fuzzy quotient 3 cordial for all 𝑎, 𝑑 ≥ 1. 

Proof:  Let 𝑉(𝐶 𝜂  [𝑎, 𝑑] ) =  {𝑥 𝑖 ∶ 1 ≤ 𝑖 ≤  𝜂} ∪ {𝑦 𝑗 : 1 ≤ 𝑗 ≤
𝜂

2
[2𝑎 + (𝜂 − 1)𝑑]} and  

 𝐸(𝐶 𝜂  [𝑎, 𝑑]) =  {𝑥 𝑖𝑥 𝑖+1 ∶ 1 ≤ 𝑖 ≤  𝜂 − 1} ∪ { 𝑥𝜂𝑥1} ∪ 

{𝑥𝑖𝑦 𝑗 : 1 ≤ 𝑖 ≤   𝜂, 1 + (𝑖 − 1)𝑎 +
(𝑖−1)(𝑖−2)𝑑

2
≤ 𝑗 ≤ 𝑖𝑎 +

𝑖(𝑖−1)𝑑

2
} .  

For 𝐶 𝜂 [𝑎, 𝑑] , 𝑝 =  
𝜂

2
[2𝑎 + (𝜂 − 1)𝑑 + 2] = 𝑞. Assigning labels to this graph involves, 

Case 1: 𝜼 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

Subcase 1.1: 𝜼 = 𝟑, 𝒂, 𝒅 = 𝟏 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = {
0.1 𝑗 ∈ {1,2, . . .

𝑝

3
}                      

0.2    𝑗 ∈ {
𝑝

3
+ 1,

𝑝

3
+  2, . . .

2𝑝

3
}              

} 

Subcase 1.2: 𝒂 ≡ 𝟎, 𝟏, 𝟐(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟎, 𝟏, 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) =  

{
 
 

 
 0.1 𝑗 ∈ {1,2, . . .

𝑝

3
}                                 

0.2 𝑗 ∈ {
𝑝

3
+ 1,

𝑝

3
+  2, . . .

2𝑝

3
}               

0.3 𝑗 ∈ {
2𝑝

3
+ 1,

2𝑝

3
+  2, . . . (𝑝 − 𝜂)}  }
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Case 2: 𝜼 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

Subcase 2.1: 𝜼 = 𝟒, 𝒂, 𝒅 = 𝟏 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) = {
0.1 𝑗 ∈ {1,2, . . .

𝑝 + 1

3
}                                         

0.2    𝑗 ∈ {
𝑝 + 1

3
+ 1,

𝑝 + 1

3
+  2, . . .

2(𝑝 + 1)

3
}              

} 

Subcase 2.2: 𝒂 ≡ 𝟎(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟎, 𝟏, 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) =  

{
 
 

 
 0.1 𝑗 ∈ {1,2, . . .

𝑝 − 1

3
}                                                       

0.2 𝑗 ∈ {
𝑝 − 1

3
+ 1,

𝑝 − 1

3
+  2, . . .

2(𝑝 − 1)

3
}                

0.3 𝑗 ∈ {
2(𝑝 − 1)

3
+ 1,

2(𝑝 − 1)

3
+  2, . . . (𝑝 − 𝜂)}      

}
 
 

 
 

 

Subcase 2.3: 𝒂 ≡ 𝟏(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟎, 𝟏, 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) =  

{
 
 

 
 0.1 𝑗 ∈ {1,2, . . .

𝑝 + 1

3
}                                                       

0.2 𝑗 ∈ {
𝑝 + 1

3
+ 1,

𝑝 + 1

3
+  2, . . .

2(𝑝 + 1)

3
}                

0.3 𝑗 ∈ {
2(𝑝 + 1)

3
+ 1,

2(𝑝 + 1)

3
+  2, . . . (𝑝 − 𝜂)}      

}
 
 

 
 

 

Subcase 2.4: 𝒂 ≡ 𝟐(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟎, 𝟏, 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.2 

Case 3: 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

Subcase 3.1: 𝒂 ≡ 𝟎(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

Or 

𝒂 ≡ 𝟏(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

Or 

𝒂 ≡ 𝟐(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.2 

Subcase 3.2: 𝒂 ≡ 𝟎(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

Or 

𝒂 ≡ 𝟏(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 
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Or 

𝒂 ≡ 𝟐(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 2.2 

Subcase 3.3: 𝒂 ≡ 𝟎(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

Or 

𝒂 ≡ 𝟏(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

Or 

𝒂 ≡ 𝟐(𝒎𝒐𝒅 𝟑) and 𝒅 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 2.3 

By the result of above assignment we could see that the elements of 𝐸(𝐶 𝜂  [𝑎, 𝑑]   ) receives the label 𝜄 ∈

 {
𝑟

10
, 𝑟 ∈ 𝑍4 − {0}} and also for 𝜄 ≠ ℎ ∈  {

𝑟

10
, 𝑟 ∈ 𝑍4 − {0}}, |𝑣𝜎(𝜄) − 𝑣𝜎(ℎ)| ≤ 1 and |𝜀𝜇(𝜄) − 𝜀𝜇(ℎ)| ≤ 1. Then 

by definition 2.7, 𝐶 𝜂  [𝑎, 𝑑] is fuzzy quotient 3 cordial for all 𝑎, 𝑑 ≥ 1. 

Theorem 3.7  

The graph 𝐶 𝜂  [𝑎, 𝑟] is fuzzy quotient 3 cordial for all 𝑎, 𝑟 ≥ 1. 

Proof:  Let 𝑉(𝐶 𝜂  [𝑎, 𝑟] ) =  {𝑥 𝑖 ∶ 1 ≤ 𝑖 ≤  𝜂} ∪ {𝑦 𝑗 : 1 ≤ 𝑗 ≤
𝑎(𝑟𝜂−1)

𝑟−1
} and  

 𝐸(𝐶 𝜂  [𝑎, 𝑟]) =  {𝑥 𝑖𝑥 𝑖+1 ∶ 1 ≤ 𝑖 ≤  𝜂 − 1} ∪ { 𝑥𝜂𝑥1} ∪ 

{𝑥𝑖𝑦 𝑗 : 1 ≤ 𝑖 ≤   𝜂, 1 +
𝑎(𝑟𝑖−1−1)

𝑟−1
≤ 𝑗 ≤

𝑎(𝑟𝑖−1)

𝑟−1
} .  

For 𝐶 𝜂  [𝑎, 𝑟] , 𝑝 =  𝜂 +
𝑎(𝑟𝜂−1)

𝑟−1
= 𝑞. Assigning labels to this graph involves, 

Case 1: 𝜼 ≡ 𝟎(𝒎𝒐𝒅 𝟑) 

Subcase 1.1: 𝒂 ≡ 𝟎(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟎, 𝟏, 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  

𝜎(𝑦 𝑗) =  

{
 
 

 
 0.1 𝑗 ∈ {1,2, . . .

𝑝

3
}                                    

0.2 𝑗 ∈ {
𝑝

3
+ 1,

𝑝

3
+  2, . . .

2𝑝

3
}                

0.3 𝑗 ∈ {
2𝑝

3
+ 1,

2𝑝

3
+  2, . . . (𝑝 − 𝜂)}    }

 
 

 
 

 

Subcase 1.2: 𝒂 ≡ 𝟏, 𝟐(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.1 

Subcase 1.3: 𝒂 ≡ 𝟏(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟎, 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) = 0.3, for all 𝑖 ∈ {1, 2, 3, . . . 𝜂}  
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𝜎(𝑦 𝑗) =  

{
 
 

 
 0.1 𝑗 ∈ {1,2, . . .

𝑝 − 1

3
}                                                       

0.2 𝑗 ∈ {
𝑝 − 1

3
+ 1,

𝑝 − 1

3
+  2, . . .

2(𝑝 − 1)

3
}                

0.3 𝑗 ∈ {
2(𝑝 + 1)

3
+ 1,

2(𝑝 + 1)

3
+  2, . . . (𝑝 − 𝜂)}      

}
 
 

 
 

 

Case 2: 𝜼 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

Subcase 2.1: 𝒂 ≡ 𝟐(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟎, 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.1 

Subcase 2.2: 𝒂 ≡ 𝟎(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟎, 𝟏, 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.3 

Subcase 2.3: 𝒂 ≡ 𝟏(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟎, 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.4 

Case 3: 𝜼 ≡ 𝟐(𝒎𝒐𝒅 𝟑) 

Subcase 3.1: 𝒂 ≡ 𝟏(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟎, 𝟐(𝒎𝒐𝒅 𝟑) 

Or 

𝒂 ≡ 𝟐(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.1 

Subcase 3.2: 𝒂 ≡ 𝟏(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟏(𝒎𝒐𝒅 𝟑) 

Or 

𝒂 ≡ 𝟐(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟎, 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.3 

Subcase 3.3: 𝒂 ≡ 𝟐(𝒎𝒐𝒅 𝟑) and 𝒓 ≡ 𝟎, 𝟏, 𝟐(𝒎𝒐𝒅 𝟑) 

𝜎(𝑥 𝑖) and 𝜎(𝑦 𝑗) are same as in Subcase 1.4 

By the result of above assignment we could see that the elements of 𝐸(𝐶 𝜂  [𝑎, 𝑟]   ) receives the label 𝜄 ∈

 {
𝑟

10
, 𝑟 ∈ 𝑍4 − {0}} and also for 𝜄 ≠ ℎ ∈  {

𝑟

10
, 𝑟 ∈ 𝑍4 − {0}}, |𝑣𝜎(𝜄) − 𝑣𝜎(ℎ)| ≤ 1 and |𝜀𝜇(𝜄) − 𝜀𝜇(ℎ)| ≤ 1. Then 

by definition 2.7, 𝐶 𝜂  [𝑎, 𝑟] is fuzzy quotient 3 cordial for all 𝑎, 𝑟 ≥ 1. 

4.  CONCLUSION 

The presence of fuzzy quotient 3 labelling on some subdivision graphs is discussed and established in this 

study.  Our next step will be to investigate this concept in various graph families and identify applications 

for it. 
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