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Abstract: 

Let ݂  be a function from ܸሺ𝐺ሻ to  {Ͳ,ͳ,ʹ,͵,Ͷ}. For each edge ݒݑ of 𝐺, assign the label ݂ሺ݁ = ሻݒݑ = ቜቀ𝑓ሺ௨3ሻ+𝑓ሺሺ௩3ሻ ଶ   ቁ13ቝ f is called a Power 3 Mean Cordial labeling of 𝐺, if  | �ܸ� (i)− �ܸ�(j) ≤1 and | �݁�(i)- �݁�(j)| ≤1,݅, ݆ ∈ {Ͳ,ͳ,ʹ,͵,Ͷ} where �ܸ�(x) and �݁�(x) denote the number of 

vertices and edges labeled with ݔሺݔ = Ͳ,ͳ,ʹ,͵,Ͷሻ respectively. A graph with a Power 3 mean 

cordial labeling is called a Power 3 mean cordial graph. 

Mathematics subject classification:05C78 

Keywords   : Graph, Power 3  Mean Graph, Path, Cycle, Comb, Power  3Mean Graphs ,Power 3 

Mean Cordial graphs 

1.Introduction: 

We begin with simple, connected, undirected graph 𝐺 = ܸሺ𝐺ሻ, 𝐸ሺ𝐺ሻ without loops or 

parallel edges. For a detailed survey of labeling, we refer to J.A. Gallian[4]. For all other 

standard terminology and notations we follow[3]. The concept of Mean Cordial labeling was 

introduced in [1]. Motivated by above results and by the motivation of the authors we study 

power 3 Mean labeling was introduced in [5]. 
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A Path𝑃𝑛 is a walk in which all the vertices are distinct.The graph obtained by joining a 

single pendent edge to each vertex of a path is called comb. 𝑃𝑛 ⊙  𝐾ଵ,ଶ is a graph obtained by 

attaching each vertex of 𝑃𝑛 to the central vertex of 𝐾ଵ,ଶ. 

Definition 1.1 

A graph  𝐺 with  vertices and ݍ edges is called a power -3 mean graph,if it is possible to 

label the vertices ݔ ∈ ܸ with distinct labels ݂ሺݔሻ from ͳ,ʹ, … … . , ݍ + ͳ in such a way that in 

each edge ݁ = is labelled   with ݂ሺ݁ ݒݑ = ሻݒݑ = ቜቀ௫3+௬3ଶ ቁ13ቝ ቀ௫3+௬3ଶ ݎ  ቁ13. Then , the edge 

labels are distinct. In this case  ݂ is called Power 3 Mean labelling of  𝐺. 

Definition 1.2 

Let ݂ be a function from ܸሺ𝐺ሻ to {Ͳ,ͳ,ʹ,͵,Ͷ}. For each edge ݒ ݑ of 𝐺, assign the label ݂ሺ݁ = ሻݒݑ = f is called a Power 3 Mean Cordial labeling of 𝐺, if | �ܸ� (i)− �ܸ�(j)| ≤ 1  and  | �݁�(i)-

�݁�(j)| ≤ 1,   ݅, ݆ ∈ {Ͳ,ͳ,ʹ,͵,Ͷ} where �ܸ�(x) and �݁�(x) denote the number of vertices and edges 

labeled with ݔሺݔ = Ͳ,ͳ,ʹ,͵,Ͷሻ respectively. A graph with a Power 3 Mean Cordial labeling is 

called a Power 3 Mean Cordial   graph . 

Theorem 1.3: Any Path 𝑃𝑛 is a power 3 mean graph.  

Theorem 1.4:  Any Comb  𝑃𝑛 ⊙ 𝐾1 is a Power 3 mean  graph.  

Theorem 1.5:  𝑃𝑛 ⊙  𝐾ଵ,ଶ is a Power 3 mean graph.  

2.Main Results 

Theorem :2.1 

Path  𝑃𝑛 is a Power 3 Mean cordial graph  

Proof: 

Let  𝑃𝑛  be the path on n vertices ݑଵ , ,ଶݑ … … .  𝑛ݑ

Case (i):    ݊ ≡ Ͳሺ݉݀ͷሻ Page No : 2472
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Let ݊ = ͷݐ 

We define the function    ݂: ܸሺ𝑃𝑛ሻ → {Ͳ,ͳ,ʹ,͵,Ͷ}   by  

          ݂ሺݑ𝑖ሻ = Ͷ  ͳ ≤ ݅ ≤ ௧+𝑖ሻݑሺ݂            ;  ݐ = ͵  ͳ ≤ ݅ ≤  ݐ

                     ݂ሺݑଶ௧+𝑖ሻ = ʹ  ͳ ≤ ݅ ≤ ଷ௧+𝑖ሻݑሺ݂       ;  ݐ = ͳ  ͳ ≤ ݅ ≤  ݐ

         ݂ሺݑସ௧+𝑖ሻ = Ͳ  ͳ ≤ ݅ ≤  ݐ

Then, �ܸ�ሺͲሻ = �ܸ�ሺͳሻ = �ܸ�ሺʹሻ = �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐ

          �݁�ሺͲሻ = �݁�ሺͳሻ = �݁�ሺʹሻ = �݁�ሺ͵ሻ = �݁�ሺͶሻ =  ݐ

Obviously, ݂ is a power 3 Mean cordial labeling. 

Case(ii):        ݊ ≡ ͳሺ݉݀ͷሻ 

Let ݊ = ͷݐ + ͳ. Assign labels to the vertices ݑ𝑖(1 ≤ i ≤ n-1) as in case (i) then assign the 

label 0 to the vertex ܷ𝑛 

Here   �ܸ�ሺͲሻ = ݐ + ͳ ;     �ܸ�ሺͳሻ = �ܸ�ሺʹሻ = �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐ

and     �݁�ሺͲሻ = �݁�ሺͳሻ = �݁�ሺʹሻ = �݁�ሺ͵ሻ = �݁�ሺͶሻ =  ݐ

Obviously, ݂ is a power 3 Mean Cordial  labeling. 

Case (iii):  ݊ ≡ ʹሺ݉݀ͷሻ 

Now let ݊ = ͷݐ + ʹ,  Assign labels to the vertices ݑ𝑖(1 ≤ i≤ n-1) as in case (ii) then 

assign the label 1 to the vertex ܷ𝑛 

Here,    �ܸ�ሺͲሻ = �ܸ�ሺͳሻ = ݐ + ͳ ;    �ܸ�ሺʹሻ = �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐ

and �݁�ሺͲሻ = �݁�ሺʹሻ = �݁�ሺ͵ሻ = �݁�ሺͶሻ = �݁�ሺͳሻ     ;     ݐ = ݐ + ͳ 

Obviously,  ݂ is a Power 3 Mean Cordial labeling . 

Case(iv): ݊ ≡ ͵ሺ݉݀ͷሻ 
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Now let ݊ = ͷݐ + ͵,  Assign labels to the vertices ݑ𝑖(1≤ i ≤ n-1) as in case (iii) then 

assign the label 2 to the vertex ܷ𝑛 

Here    �ܸ�ሺͲሻ = �ܸ�ሺͳሻ = �ܸ�ሺʹሻ = ݐ + ͳ  ;   �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐ

and    �݁�ሺͲሻ = �݁�ሺ͵ሻ = �݁�ሺͶሻ = �݁�ሺͳሻ    ;   ݐ = �݁�ሺʹሻ = ݐ + ͳ 

Obviously,  ݂ is a Power 3 Mean Cordial labeling . 

Case (v):  ݊ ≡ Ͷሺ݉݀ͷሻ 

Now let ݊ = ͷݐ + Ͷ.  Assign labels to the vertices ݑ𝑖(1 ≤i ≤ n-1) as in case (iv) then 

assign the label 3 to the vertex ܷ𝑛 

Here      �ܸ�ሺͲሻ = �ܸ�ሺͳሻ = �ܸ�ሺʹሻ = �ܸ�ሺ͵ሻ = ݐ + ͳ   ;  �ܸ�ሺͶሻ =  ݐ

and      �݁�ሺͲሻ = �݁�ሺͶሻ = �݁�ሺͳሻ      ;  ݐ = �݁�ሺʹሻ = �݁�ሺ͵ሻ = ݐ + ͳ 

Obviously,  ݂is a Power 3 Mean Cordial labeling . 

From all the above five cases, we conclude that G is a Power 3 Mean Cordial graph. 

Example2.2: 

Power 3 mean cordial labeling of 𝑃ଵ is shown in figure : 2.1 

 

Figure 2.1 
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Theorem 2.3: 

For every ݊ ,comb 𝑃𝑛 ⊙ 𝐾ଵ is a Power 3 Mean Cordial graph. 

Proof: 

Let 𝑃𝑛 be the path ݑଵ, ଶݑ … … 𝑛 and let ܸሺ𝑃𝑛ݑ ⊙ 𝐾ଵሻ = ܸሺ𝑃𝑛ሻ ∪ ;𝑖ݒ} ͳ ≤ ݅ ≤ ݊ } 

and   𝐸ሺ𝑃𝑛 ⊙ 𝐾ଵሻ = 𝐸ሺ𝑃𝑛ሻ⋃{ݑ𝑖ݒ𝑖; ͳ ≤ ݅ ≤ ݊} 

Case(i):  ݊ ≡ Ͳሺ݉݀ͷሻ 

Let ݊ = ͷݐ,  Define      ݂: ܸሺ𝑃𝑛ሻ → {Ͳ,ͳ,ʹ,͵,Ͷ} 

             ݂ሺݑ𝑖ሻ = Ͷ  ͳ ≤ ݅ ≤ ௧+𝑖ሻݑሺ݂        ;        ݐ = ͵  ͳ ≤ ݅ ≤  ݐ

             ݂ሺݑଶ௧+𝑖ሻ = ʹ  ͳ ≤ ݅ ≤ ଷ௧+𝑖ሻݑሺ݂       ;    ݐ = ͳ  ͳ ≤ ݅ ≤  ݐ

             ݂ሺݑସ௧+𝑖ሻ = Ͳ  ͳ ≤ ݅ ≤ 𝑖ሻݒሺ݂       ;    ݐ = Ͷ  ͳ ≤ ݅ ≤  ݐ

 ݂ሺݒ௧+𝑖ሻ = ͵  ͳ ≤ ݅ ≤ ଶ௧+𝑖ሻݒሺ݂      ;      ݐ = ʹ  ͳ ≤ ݅ ≤  ݐ

             ݂ሺݑଷ௧+𝑖ሻ = ͳ  ͳ ≤ ݅ ≤ ସ௧+𝑖ሻݑሺ݂      ;    ݐ = Ͳ  ͳ ≤ ݅ ≤  ݐ

Then,  �ܸ�ሺͲሻ = �ܸ�ሺͳሻ = �ܸ�ሺʹሻ = �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐʹ

�݁�ሺͲሻ = ݐʹ − ͳ ;      �݁�ሺͳሻ = �݁�ሺʹሻ = �݁�ሺ͵ሻ = �݁�ሺͶሻ =  ݐʹ

Obiviously, ݂ is a power 3 Mean cordial labeling. 

Case(ii):     ݊ ≡ ͳሺ݉݀ͷሻ 

      Let ݊ = ͷݐ + ͳ, Assign labels to the vertices ݑ𝑖 and ݒ𝑖 ሺͳ ≤ ݅ ≤ ݊ − ͳሻ as in case (i) 

Then assign the label 0 and 1 to the vertices ݑ𝑛 ,  . 𝑛ݒ

Here,     �ܸ�ሺͲሻ = �ܸ�ሺͳሻ = ݐʹ + ͳ  ;   �ܸ�ሺʹሻ = �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐʹ

�݁�ሺͳሻ = ݐʹ + ͳ  ;       �݁�ሺͲሻ = �݁�ሺʹሻ = �݁�ሺ͵ሻ = �݁�ሺͶሻ =  ݐʹ

Obiviously, ݂ is a Power 3 Mean Cordial labeling . Page No : 2475
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Case (iii):   ݊ ≡ ʹሺ݉݀ͷሻ 

Let ݊ = ͷݐ + ʹ. Assign labels to the vertices ݑ𝑖 and ݒ𝑖 ሺͳ ≤ ݅ ≤ ݊ − ʹሻ as in case (i) and 

then assign the label 0,1 and 1,2 to the vertices ݑ𝑛−ଵ ݑ𝑛,  .𝑛 respectivelyݒ𝑛−ଵݒ

Here,   �ܸ�ሺͲሻ = �ܸ�ሺʹሻ = ݐʹ + ͳ ;   

�ܸ�ሺͳሻ = ݐʹ + ͳ  ;   �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐʹ

�݁�ሺͳሻ = ݐʹ + ʹ  ;   �݁�ሺͲሻ = �݁�ሺ͵ሻ = �݁�ሺͶሻ = �݁�ሺʹሻ  ;  ݐʹ = ݐʹ + ͳ 

Obviously, ݂ is a Power 3 Mean Cordial labeling. 

Case(iv):   ݊ ≡ ͵ሺ݉݀ͷሻ 

Let ݊ = ͷݐ + ͵. Assign labels to the vertices ݑ𝑖 and ݒ𝑖ሺͳ ≤ ݅ ≤ ݊ − ͵ሻ as in case (i) and 

then assign the  label 0,1,2 and 1,2,3 to  the vertices ݑ𝑛−ଶ, ,𝑛−ଵݑ ,𝑛−ଶݒ 𝑛 andݑ ,𝑛−ଵݒ  𝑛ݒ

respectively. 

Here, �ܸ�ሺͲሻ = �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ = ݐʹ + ͳ  ;     �ܸ�ሺͳሻ = �ܸ�ሺʹሻ = ݐʹ + ʹ 

�݁�ሺͲሻ = �݁�ሺͶሻ = �݁�ሺͳሻ  ;  ݐʹ = �݁�ሺʹሻ = ݐʹ + ʹ  ;  �݁�ሺ͵ሻ = ݐʹ + ͳ 

Obviously, ݂is a Power 3 Mean Cordial labeling. 

Case(v):   ݊ ≡ Ͷሺ݉݀ͷሻ 

Let n=5t+4. Assign labels to the vertices ݑ𝑖 and ݒ𝑖ሺͳ ≤ ݅ ≤ ݊ − Ͷሻ as in case (i) and then 

assign the  label 0,1,2,3 and 1,2,3,4 to  the verticesݑ𝑛−ଷ, ݑ𝑛−ଶ, ,𝑛−ଵݑ ,𝑛−ଶݒ ,𝑛−ଷݒ𝑛 andݑ ,𝑛−ଵݒ  𝑛ݒ

respectively. 

Here,    �ܸ�ሺͲሻ = �ܸ�ሺͶሻ = ݐʹ + ͳ  ;  �ܸ�ሺͳሻ = �ܸ�ሺʹሻ = �ܸ�ሺ͵ሻ = ݐʹ + ʹ 

�݁�ሺͲሻ = �݁�ሺͳሻ    ;  ݐʹ = �݁�ሺʹሻ = �݁�ሺ͵ሻ = ݐʹ + ʹ  ;  �݁�ሺͶሻ = ݐʹ + ͳ 

Obviously, ݂ is a Power 3 Mean Cordial labeling. 
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Example 2.4 

Power 3 Mean Cordial labeling of  𝑃ଵ ⊙ 𝐾ଵis shown in figure 2.2 

 

                                                Figure 2.2 

 

                                              

                                            Figure : 2.2F 

Figure : 2.2 

Theorem 2.5  𝑃ଵ ⊙ 𝐾ଵ is a Power  3 Mean Cordial graph. 

Proof: 

Let 𝑃𝑛 be a path ݑଵ,ݑଶ,…..ݑ𝑛 .  Let ܸ(𝑃𝑛 ⊙ 𝐾ଵ,ଶ) = ܸሺ𝑃𝑛ሻ ∪ ,𝑖ݒ} ;𝑖ݓ  ͳ ≤ ݅ ≤ ݊ } 

and  𝐸(𝑃𝑛 ⊙ 𝐾ଵ,ଶ) = 𝐸ሺ𝑃𝑛ሻ⋃{ݑ𝑖ݒ𝑖  ݑ𝑖 ;𝑖ݓ  ͳ ≤ ݅ ≤ ݊} 

Case ( i):  ݊ ≡ Ͳሺ݉݀ͷሻ 

Let ݊ = ͷݐ, Define ݂ሺݑ𝑖ሻ = Ͷ  ͳ ≤ ݅ ≤ ସ௧+𝑖ሻݑሺ݂     ;   ݐ = Ͳ  ͳ ≤ ݅ ≤  ݐ

      ݂ሺݑ௧+𝑖ሻ = ͵  ͳ ≤ ݅ ≤ ଶ௧+𝑖ሻݑሺ݂          ;        ݐ = ʹ  ͳ ≤ ݅ ≤       ݐ 

     ݂ሺݑଷ௧+𝑖ሻ = ͳ  ͳ ≤ ݅ ≤ ସ௧+𝑖ሻݑሺ݂          ;       ݐ = Ͳ  ͳ ≤ ݅ ≤  ݐ

     ݂ሺݒ𝑖ሻ = Ͷ  ͳ ≤ ݅ ≤ ௧+𝑖ሻݒሺ݂          ;            ݐ = ͵  ͳ ≤ ݅ ≤  ݐ

    ݂ሺݒଶ௧+𝑖ሻ = ʹ  ͳ ≤ ݅ ≤ ଷ௧+𝑖ሻݑሺ݂         ;         ݐ = ͳ  ͳ ≤ ݅ ≤                                          ݐ

Then,    �ܸ�ሺͲሻ = �ܸ�ሺͳሻ = �ܸ�ሺʹሻ = �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐ͵

�݁�ሺͲሻ = ݐ͵ − ͳ  ;    �݁�ሺͳሻ = �݁�ሺʹሻ = �݁�ሺ͵ሻ = Page No : 2477 ݐ͵
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Obviously, ݂ is a power 3Mean cordial labeling. 

Case(iiሻ:    ݊ ≡ ͳሺ݉݀ͷሻ 

Let  ݊ = ͷݐ + ͳ. Assign labels to the vertices ݑ𝑖 , ݒ𝑖 𝑎݊݀ ݓ𝑖ሺͳ ≤ ݅ ≤ ݊ − ͳሻ as in case (i). 

Then assign the label 0 to the vertices ݑ𝑛 ,  𝑛ݓ 𝑛 and 1 to the verticesݒ

Here,  �ܸ�ሺͲሻ = ݐ͵ + ͳ, �ܸ�ሺͳሻ = ݐ͵ + ͳ  ;   �ܸ�ሺʹሻ = �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐ͵

            �݁�ሺͲሻ = ݐ͵ + ͳ  ;   �݁�ሺͳሻ = ݐ͵ + ͳ  ;  �݁�ሺʹሻ = �݁�ሺ͵ሻ = �݁� =  ݐ͵

Obviously, ݂ is a Power 3 Mean Cordial labeling . 

Case (iii):    ݊ ≡ ʹሺ݉݀ͷሻ 

Let ݊ = ͷݐ + ʹ, Assign labels to the vertices ݑ𝑖 , ݒ𝑖  𝑎 𝑎݊݀ ݓ𝑖ሺͳ ≤ ݅ ≤ ݊ − ʹሻ as in case 

(i) andthen assign the label 0,1 to the vertices ݑ𝑛−ଵ ݑ𝑛, 𝑎݊݀ ݒ𝑛−ଵݒ𝑛  and 1,2 to the vertices ݓ𝑛−ଵ,  .𝑛 respectivelyݓ

Here,  �ܸ�ሺͲሻ = ݐ͵ + ʹ  ;   �ܸ�ሺͳሻ = ݐ͵ + ͵  ; 

  �ܸ�ሺʹሻ = ݐ͵ + ͳ   ;   �ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ =  ݐ͵

�݁�ሺͳሻ = ݐ͵ + ͵  ;      �݁�ሺͲሻ = ݐ͵ + ͳ , �݁�ሺ͵ሻ = �݁�ሺͶሻ = �݁�ሺʹሻ ; ݐ͵ = ݐ͵ + ͳ 

Obviously, ݂ is a Power 3 Mean Cordial labeling. 

Case(iv):   ݊ ≡ ͵ሺ݉݀ͷሻ 

Let ݊ = ͷݐ + ͵. Assign labels to the vertices ݑ𝑖 , ݒ𝑖𝑎݊݀ ݓ𝑖ሺͳ ≤ ݅ ≤ ݊ − ͵ሻ as in case (i) 

and then assign the  label 0,1,2  to  the vertices ݑ𝑛−ଶ, ,𝑛−ଵݑ ,𝑛−ଶݒ 𝑛 andݑ ,𝑛−ଵݒ  𝑛  and assign  theݒ

label 1,2,3 to the vertices ݓ𝑛−ଶ, ,𝑛−ଵݓ  .𝑛  respectivelyݓ

Here,   �ܸ�ሺͲሻ = ݐ͵ + ʹ, �ܸ�ሺͳሻ = �ܸ�ሺʹሻ = ݐ͵ + ͵ 

�ܸ�ሺ͵ሻ = �ܸ�ሺͶሻ = ݐ͵ + ͳ 

�݁�ሺͲሻ = �݁�ሺ͵ሻ = �݁�ሺͶሻ = ݐ͵ + ͳ  ;    �݁�ሺͳሻ = �݁�ሺʹሻ = ݐ͵ + ͵ 
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Obviously, ݂ is a Power 3 Mean Cordial labeling. 

Case(v):   ݊ ≡ Ͷሺ݉݀ͷሻ 

Let ݊ = ͷݐ + Ͷ. Assign labels to the vertices ݑ𝑖, ݒ 𝑖𝑎݊݀ ݓ𝑖ሺͳ ≤ ݅ ≤ ݊ − Ͷሻ as in case (i) 

and then assign the  label 0,1,2,3  to  the verticesݑ𝑛−ଷ, ݑ𝑛−ଶ, ,𝑛−ଵݑ ,𝑛−ଶݒ ,𝑛−ଷݒ𝑛 andݑ ,𝑛−ଵݒ  𝑛ݒ

and assign the label 1,2,3,4 to the verticesݓ𝑛−ଷ, ݓ𝑛−ଶ, ,𝑛−ଵݓ  .𝑛 respectivelyݓ

Here,  �ܸ�ሺͲሻ = ݐ͵ + ͳ  ;  �ܸ�ሺͶሻ = ݐ͵ + ͳ 

�ܸ�ሺͳሻ = �ܸ�ሺʹሻ = ݐ͵ + Ͷ    ;   �ܸ�ሺ͵ሻ = ݐ͵ + ͳ     

   �݁�ሺͲሻ =  �݁�ሺͶሻ = ݐ͵ + ͳ  ;   �݁�ሺͳሻ = �݁�ሺʹሻ = ݐ͵ + Ͷ  ;  �݁�ሺ͵ሻ = ݐ͵ + ʹ 

Obviously, ݂ is a Power 3 Mean Cordial labeling. 

Example 2.4 Power 3 Mean Cordial labeling of 𝑃8  ⊙ 𝐾ଵ,ଶ is shown below 

 

                                                           Figure 2.3 

3.Conclusion: 

In this paper ,we studied the Power 3 Mean Cordial labeling of some graphs. It is very 

interesting to investigate graphs which admit Power 3 Mean Cordial Graphs. In this paper we 

proved some path ,comb , 𝑃8  ⊙ 𝐾ଵ,ଶ  are Power 3 Mean Cordial Graphs. It is demonstrated by 

means of sufficient illustrations which provide better understanding. It is possible to investigate 

similar results for several other graphs. 
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