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_____________________________________________________________________________________________________ 

 
Abstract:  In this paper, we introduce a total neighborhood magic labeling, which is a variant of magic labeling. A total 
neighborhood magic labeling on a graph with 𝑣 vertices and 𝑒 edges is a bijection 𝑓  taking  vertices and  edges onto the 

numbers 1,2,… , 𝑣 + 𝑒with the property that there is a constant𝑘 such that at any vertex 𝑞, ∑ (𝑓(𝑝) + 𝑓(𝑝𝑞)) = 𝑘𝑝∈𝑁(𝑞) , where 𝑁(𝑞)is the set of neighborhood vertices of𝑝. A graph which admits a total neighborhood magic labeling is called a total 

neighborhood magic graph. 

Here, we study some necessary conditions for the existence of a total neighborhood magic labeling, obtain some non-existence 

results for star, tree, wheel and bistar graphs and  discuss the existence of a total neighborhood magic labeling for𝐾𝑛,𝑛 and 𝑛𝐶3. 

Keywords: Distance magic labeling, Neighborhood magic labeling, total neighborhood magic labelling. 
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1. Introduction  

We consider here, all graphs 𝐺 = (𝑉, 𝐸) with vertex set 𝑉(𝐺)and edge set 𝐸(𝐺) are undirected, finite and 
simple. We adopt Gross and Yellen [5] for graph theoretic terminology and for number theoretical results, we 

follow Burton [3]. For acquiring the latest update, we follow a dynamic survey on graph labeling by Gallian [4]. 

A distance magic labeling of a graph 𝐺 is a bijection𝑓: 𝑉(𝐺) → {1,2, … ,𝑛}  such that∑ 𝑓(𝑝) = 𝛾𝑝∈𝑁(𝑞) , for all 𝑞 ∈ 𝑉(𝐺), where 𝑁(𝑞) is the set of all vertices of 𝑉(𝐺) which are adjacent to𝑞. The constant 𝛾 is called the magic 

constantof the distance magic labeling of 𝐺. A graph which admits a distance magic labeling is called distance 

magic graph. For any vertex 𝑞 ∈ 𝑉(𝐺), the neighbor sum  ∑ 𝑓(𝑝)𝑝∈𝑁(𝑞)  is called the weight of the vertex 𝑞 ∈𝑉(𝐺), and is denoted by 𝑤(𝑞). 
The concept of distance magic labeling [6] was introduced and studied by many authors with different names 

like sigma labeling [8] and 1-vertex magic labeling [1-VML] [7].  

The term neighborhood magic labeling is used by B.D.Acharya et al. [1], which is a variant of distance magic 

labeling in more general way. A graph 𝐺 is said to be a neighborhood magic graph if there exists an injection 𝑓 ∶  𝑉 → 𝑅  satisfying the condition ∑ 𝑓(𝑝) = 𝑄(𝑓)𝑝∈𝑁(𝑞) , for all 𝑞 ∈ 𝑉(𝐺) . The constant 𝑄(𝑓)  is called the 

neighborhood magic index of 𝑓 and the function 𝑓 is called neighborhood magic labeling. 

Motivated by neighborhood magic labeling and distance magic labeling, we introduce the notion of total 

neighborhood magic labeling. A total neighborhood magic labeling of a graph 𝐺 is a bijection𝑓: 𝑉(𝐺) ∪ 𝐸(𝐺) →{1,2, … , |𝑉(𝐺) ∪ 𝐸(𝐺)|}such that ∑ (𝑓(𝑝)+ 𝑓(𝑝𝑞)) = 𝑘𝑝∈𝑁(𝑞) , for all 𝑞 ∈ 𝑉(𝐺) , where 𝑁(𝑞)  is the set of all 

vertices of 𝑉(𝐺) which are adjacent to 𝑞. The constant 𝑘 is called the magic constant of the total neighborhood 

magic labeling of 𝐺. A graph which admits a total neighborhood magic labeling is called total neighborhood 

magic graph. For any vertex 𝑞 ∈ 𝑉(𝐺), the neighbor sum  ∑ (𝑓(𝑝)+ 𝑓(𝑝𝑞))𝑝∈𝑁(𝑞) is called the weight of the vertex 𝑞 ∈ 𝑉(𝐺)and is denoted by 𝑤(𝑞). 
One can easily verify that cycle 𝐶3 admits a total neighborhood magic labeling with magic constant 𝑘 =14which is shown in Figure 1.1. The path 𝑃2 is not a total neighborhood magic graph because 𝑓(𝑝) + 𝑓(𝑝𝑞) ≠ 𝑓(𝑞) + 𝑓(𝑝𝑞) otherwise 𝑓(𝑝) =  𝑓(𝑞). 

 

 

Research Article  



N P Shrimalia, Y M Parmarb
 

 

 

6694  

 

              Figure 1.1: 𝐶3         Figure 1.2: 𝑃2 

In the next section, we will study some necessary conditions for the existence of total neighborhood magic 

graphs. In addition, we will determine several classes of graphs which are not total neighborhood magic graphs. 

At last, we will prove, complete bipartite graph 𝐾𝑛,𝑛 and 𝑛𝐶3 are total neighborhood magic graphs. 

Throughout this paper, minimum and maximum degrees of vertices in 𝑉(𝐺)  are denoted by 𝛿  and ∆respectively. 

 

2.Main Results 

We start this section with stating necessary conditions for a total neighborhood magic graph. 

Lemma 2.1. 

A necessary condition for the existence of a total neighborhood magic labeling 𝑓 of a graph 𝐺 is  

𝑘𝑣 = ∑ (𝑑(𝑣𝑖)𝑓(𝑣𝑖) + 2𝑓(𝑒𝑖))𝑣𝑖∈𝑉(𝐺)𝑒𝑖∈𝐸(𝐺)
,                                                            (2.1.1) 

where 𝑑(𝑣𝑖)is the degree of vertex 𝑣𝑖  and 𝑣is the number of vertices of 𝐺. 

Proof: 

We can see that, the sum of all total neighborhood magic weights of all vertices in 𝐺 is 𝑘𝑣. And in the right hand 

side, the sum counts the label of vertex 𝑣𝑖exactly 𝑑(𝑣𝑖) times and label of edges 𝑒𝑖  exactly two times. Hence the 

equation holds. ∎ 

Further, equation (2.1.1) contains each label once and each vertex label 𝑓(𝑣𝑖) an additional (𝑑𝑖 − 1)times, where 𝑑𝑖  is the degree of vertex 𝑣𝑖and each edge label  𝑓(𝑒𝑖) an additional one time. So equation (2.1.1) becomes, 𝑘𝑣 = 𝜎1𝑣+𝑒 + ∑((𝑑𝑖 − 1)𝑓(𝑣𝑖)+ 𝑓(𝑒𝑖)).                                             (2.1.2) 

Theorem 2.2 

If total neighborhood magic labeling is exist for 2-regular graph then magic constant of the graph is 𝑘 = 2(2𝑣 + 1). 
Proof: 

For 2-regular graph, 𝑑(𝑝) = 2, so by equation (2.1.1), 𝑘 = 2(2𝑣 + 1). ∎ 
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A total neighborhood magic labeling for 𝐶3is given in Figure 1.1 with 𝑘 = 14. 

Lemma 2.3 

If 𝐺is a total neighborhood magic graph of 𝑣-vertices and 𝑒-edges with maximum degree ∆and minimum degree 𝛿, then  ∆(2∆+ 1) ≤ 𝛿(2𝑣+ 2𝑒 − 2𝛿 + 1).                                                        (2.3.1) 

Proof: We assume that 𝐺 is a total neighborhood magic graph. 

Let 𝑑(𝑣𝑖) = ∆(maximum) and 𝑑(𝑣𝑗) = 𝛿 (minimum), for some 𝑣𝑖 , 𝑣𝑗 ∈ 𝑉(𝐺). 
So, 1 + 2 + ⋯+ 2∆≤ 𝑤(𝑣𝑖) ≤ (𝑣 + 𝑒) + (𝑣 + 𝑒 − 1)+ ⋯+ (𝑣 + 𝑒 − 2∆ + 1)                 (2.3.2) 

and  1 + 2 + ⋯+ 2𝛿 ≤ 𝑤(𝑣𝑗) ≤ (𝑣 + 𝑒) + (𝑣 + 𝑒 − 1) + ⋯ + (𝑣 + 𝑒 − 2𝛿 + 1).                (2.3.3) 

Since 𝐺 is a total neighborhood magic graph, 𝑤(𝑣𝑖) = 𝑤(𝑣𝑗).By equations (2.3.2) and (2.3.3) 1 + 2 + ⋯+ 2∆≤ 𝑤(𝑣𝑖) = 𝑤(𝑣𝑗) ≤ (𝑣 + 𝑒) + (𝑣 + 𝑒 − 1) + ⋯+ (𝑣 + 𝑒 − 2𝛿 + 1). 
Thus,  ∆(2∆+ 1) ≤ 𝛿(2𝑣+ 2𝑒− 2𝛿 + 1). 
Hence the proof. ∎ 

From the above theorem it follows that, if ∆(2∆+ 1) > 𝛿(2𝑣+ 2𝑒 − 2𝛿 + 1)then there does not exist total 

neighborhood magic labeling. 

Theorem 2.4  

Let 𝐺  be a tree with 𝑣vertices and 𝑒  edges. If ∆is an even integer and 𝑣 ≤ ∆22 + ⌈∆4⌉ , then 𝐺  is not a total 

neighborhood magic graph. 

Proof:  Let 𝐺 be a tree. Since 𝑒 = 𝑣 − 1and 𝛿 = 1, 𝛿(2𝑣+ 2𝑒 − 2𝛿 + 1) = 4𝑣 − 3, 

One can see that, ∆(2∆+ 1)is always greater than4𝑣 − 3 when 𝑣 ≤ ∆22 + ⌈∆4⌉. 
Hence by Lemma 2.3, 𝐺 is not a total neighborhood magic graph. ∎ 
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Theorem 2.5  

Let 𝐺 be a tree with 𝑣 vertices and 𝑒 edges and ∆ is an odd integer. 

(1)  For ∆= 4𝑖 − 1, 𝑖 ∈ 𝑁,if 𝑣 ≤ (∆+1)(2∆−3)4 + ⌈∆2⌉, then 𝐺 is not a total neighborhood magic graph. 

(2) For ∆= 4𝑖 + 1, 𝑖 ∈ 𝑁,if 𝑣 ≤ (∆−1)(2∆+1)4 + ⌈∆2⌉, then 𝐺 is not a total neighborhood magic graph. 

Proof: Proof is similar to Theorem 2.4. ∎ 

From Theorem 2.4 and Theorem 2.5, it follows that every star is not a total neighborhood magic graph. 

Theorem 2.6 

For 𝑛 >  7, the wheel graph 𝑊𝑛 is not a total neighborhood magic graph. 

Proof:Let 𝐺 = 𝑊𝑛 be a wheel graph with 𝑣 = |𝑉(𝐺)| = 𝑛 + 1and 𝑒 = |𝐸(𝐺)| = 2n. 

Now, ∆(2∆+ 1) = 𝑛(2𝑛 + 1)and𝛿(2𝑣 + 2𝑒 − 2𝛿 + 1) = 9(2𝑛 − 1).  
And it is easy to see that 𝑛(2𝑛 + 1) > 9(2𝑛 − 1) for 𝑛 > 7. 

By Lemma 2.3, 𝑊𝑛is not a total neighborhood magic graph for 𝑛 > 7. ∎ 

Lemma 2.7 

If atleast one of the vertex of graph 𝐺 has atleast two pendant vertices then 𝐺 is not a total neighborhood magic 

graph. 

Proof: Let  𝐺  be a total neighborhood magic graph under total neighborhood magic labeling 𝑓  with magic 

constant 𝑘 and let us asssume that for some  vertex 𝑣𝑖of 𝐺 has two pendent vertices say, 𝑢1and 𝑢2. 

So we have 𝑤(𝑢1) = 𝑤(𝑢2) , which implies that 𝑓(𝑣𝑖) + 𝑓(𝑣𝑖𝑢1) = 𝑓(𝑣𝑖) + 𝑓(𝑣𝑖𝑢2) and hence 𝑓(𝑣𝑖𝑢1) =𝑓(𝑣𝑖𝑢2), which contradicts to our hypothesis. 

Hence the proof. ∎ 

From Theorem 2.4 and Theorem 2.5 we cannot say about the bistar graphs whether they are total 

neighborhood magic graphs. But from Lemma 2.7, we can state the following Theorem for bistar graph. 

Theorem 2.8 

The Bi-star graph 𝐵(𝑚, 𝑛);  𝑚,𝑛 ≥ 2  is not a total neighborhood magic graph. 

Proof: 

In bi-star graph, apex vertex hasat least two pendant vertices, so by Lemma 2.7, bi-star graph is not total 

neighborhood magic graph.         ∎ 
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Now, we check the duality of the total neighborhood magic labeling. Given a labeling 𝑓, its dual labeling is a 

bijection𝑓′: 𝑉(𝐺) ∪ 𝐸(𝐺) → {1, 2,… , |𝑉(𝐺) ∪ 𝐸(𝐺)|}defined by 𝑓 ′(𝑝) = 𝑣 + 𝑒 + 1 − 𝑓(𝑝), for any vertex 𝑝 𝑓′(𝑝𝑞) = 𝑣 + 𝑒 + 1 − 𝑓(𝑝𝑞), for any vertex 𝑝𝑞 

Theorem 2.9   

The dual of a total neighborhood magic labeling for a graph 𝐺 with magic constant 𝑘 is a total neighborhood 

magic labeling with magic constant 𝑘′ = 2𝑟(𝑣 + 𝑒 + 1) − 𝑘 if and only if 𝐺 is a𝑟-regualr graph.  

Proof:Let 𝑓  be a total neighborhood magic labeling with magic constant 𝑘  and let 𝑓′  be a dual of a total 

neighborhood magic labeling 𝑓. Thus by definition of dual of a labeling,  

𝑘′ = ∑ (𝑓 ′(𝑝)+ 𝑓′(𝑝𝑞))𝑝∈𝑁(𝑞)  

                                                        = ∑ ((𝑣 + 𝑒 + 1) − 𝑓(𝑝) + (𝑣 + 𝑒 + 1) − 𝑓(𝑝𝑞))𝑝∈𝑁(𝑞)  

                                            = 2 ∑ (𝑣 + 𝑒 + 1)𝑝∈𝑁(𝑞) − ∑ (𝑓(𝑝)+ 𝑓(𝑝𝑞))𝑝∈𝑁(𝑞)  

       = 2 ∑ (𝑣 + 𝑒 + 1)𝑝∈𝑁(𝑞) − 𝑘 

                                                                       = 2𝑟(𝑣 + 𝑒 + 1)− 𝑘,𝑤ℎ𝑒𝑟𝑒 𝑟 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑣𝑒𝑟𝑡𝑒𝑥 𝑝. 
Clearly 𝑘' is constant if and only if 𝑟 is constant. 

Hence, the dual of a total neighborhood magic labeling for a graph 𝐺 with magic constant 𝑘is a total neighborhood 

magic labeling with magic constant 𝑘′ = 2𝑟(𝑣 + 𝑒 + 1) − 𝑘 if and only if 𝐺 is a𝑟-regualr graph.  ∎ 

 An illustration of the dual of a total neighborhood magic labeling is given in Figure 2.1. 

 

Figure 2.1: Dual labeling for 𝐶3 with 𝑘 = 𝑘′ = 14 

Theorem 2.10 

For even 𝑛 ≠ 2, 𝐾𝑛,𝑛has a total neighborhood magic labeling with magic constant
𝑛2 (3𝑛2 + 2𝑛 + 2). 
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Proof:Let  𝐺 = 𝐾𝑛,𝑛 be a graph with 𝑉(𝐺) = {𝑢𝑖,𝑣𝑖/1 ≤ 𝑖 ≤ 𝑛},   𝑣 = |𝑉(𝐺)| = 2𝑛 𝐸(𝐺) = {𝑢𝑖𝑣𝑗  /  1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑛},   𝑒 = |𝐸(𝐺)| = 𝑛2 and 𝑣 + 𝑒 = 𝑛2 + 2𝑛. 

Define a bijection 𝑓:𝑉(𝐺) ∪ 𝐸(𝐺) → {1,2,… , |𝑉(𝐺) ∪ 𝐸(𝐺)|} as follows: 

𝑓(𝑢𝑖) = {𝑛2 + 2𝑖 − 1;  𝑖 𝑖𝑠 𝑜𝑑𝑑  𝑛2 + 2𝑖;         𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛  

𝑓(𝑣𝑖) = {𝑛2 + 2𝑖;         𝑖 𝑖𝑠 𝑜𝑑𝑑  𝑛2 + 2𝑖 − 1; 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛 

To label vertices we have used integers 𝑛2 + 1,𝑛2 + 2,… , 𝑛2 + 2𝑛 from the set {1,2,… , 𝑛2 , 𝑛2 + 1,𝑛2 +2,… , 𝑛2 + 2𝑛 }. Thus, remaining integers are 1,2,… , 𝑛2 .We will used them for edge labeling. We represent edge 

labeling by an 𝑛 × 𝑛 matrix  

[𝑎11⋮𝑎𝑛1
    𝑎12⋮     𝑎𝑛2

⋯⋯⋯     𝑎1𝑛⋮𝑎𝑛𝑛 ] 
on the set {1,2,… , 𝑛2}, where 𝑎𝑖𝑗 = 𝑓(𝑢𝑖𝑣𝑗). 

For a total neighborhood magic graph, we have to prove that, all row-sums and column-sums of a matrix must 

be equal. That is, represented matrix must be RC magic square of order 𝑛 on the numbers {1,2,… , 𝑛2}. There is a 

standard construction in [2] for magic square of all even orders with magic square constant, ℎ = 𝑛(𝑛2+1)2 . Now, we 

calculate the weight of each vertex of 𝐺 as follows; 

For each 𝑢𝑖 and 𝑣𝑗 , 𝑁(𝑢𝑖) = {𝑣1 , 𝑣2 ,… , 𝑣𝑛} and 𝑁(𝑣𝑗) = {𝑢1 , 𝑢2 ,… , 𝑢𝑛}. 
Therefore, 

∑ (𝑓(𝑝) + 𝑓(𝑝𝑣𝑗))𝑝∈𝑁(𝑣𝑗) = ∑(𝑓(𝑢𝑖)+ 𝑓(𝑢𝑖𝑣𝑗))𝑛
𝑖=1  

                            = ∑𝑓(𝑢𝑖)+ ℎ𝑛
𝑖=1  

                                                                                                  = ∑ (𝑛2 + 2𝑖 − 1)𝑖−𝑜𝑑𝑑 + ∑ (𝑛2 + 2𝑖)𝑖−𝑒𝑣𝑒𝑛 + 𝑛(𝑛2 + 1)2  

                                                                             = ∑(𝑛2 + 2𝑖)𝑛
𝑖=1 + ∑ (−1)𝑖−𝑜𝑑𝑑 + 𝑛(𝑛2 + 1)2  

                                                                                  = 𝑛3 + 2𝑛(𝑛 + 1)2 + (−1)𝑛2 + 𝑛(𝑛2 + 1)2 ;   
𝑆𝑖𝑛𝑐𝑒 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 

                                  = 𝑛2 (3𝑛2 + 2𝑛 + 2). 
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Similarly, 

∑ (𝑓(𝑝)+ 𝑓(𝑝𝑢𝑖))𝑝∈𝑁(𝑢𝑖) = ∑(𝑓(𝑣𝑗)+ 𝑓(𝑢𝑖𝑣𝑗))𝑛
𝑗=1  

= 𝑛2 (3𝑛2 + 2𝑛 + 2). 
Thus, the weight of each vertex of 𝐺 is constant, 𝑘 = 𝑛2 (3𝑛2 + 2𝑛 + 2). 
Hence, for even 𝑛 ≠ 2, 𝐾𝑛,𝑛 is a total neighborhood magic graph with magic constant

𝑛2 (3𝑛2 + 2𝑛 + 2). 
∎ 

The total neighborhood magic labeling for 𝐾4,4  is given in Figure 2.2. 

 

Figure 2.2: 𝐾4,4 with 𝑘 = 116 

With the same notations as in Theorem 2.10, we prove the following Theorem. 

Theorem 2.11 

For odd 𝑛 ≠ 1, 𝐾𝑛,𝑛has a total neighborhood magic labeling with magic constant
12 (3𝑛3 + 2𝑛2 + 𝑛 + 2).  

Proof: 

Define a bijection 𝑓:𝑉(𝐺) ∪ 𝐸(𝐺) → {1,2,… , |𝑉(𝐺) ∪ 𝐸(𝐺)|}as follows: 

𝑓(𝑢𝑖) = {𝑛2 + 2𝑛 − 2𝑖 + 2;       𝑖 = 1,2,… ,𝑛 − 2𝑛2 + 2𝑛 − 2𝑖 + 3;       𝑖 = 𝑛 − 1              𝑛2 − 𝑛 + 1;                   𝑖 = 𝑛                       
              𝑓(𝑣𝑖) = {𝑛2 + 2𝑛 − 2𝑖 + 1;       𝑖 = 1,2,… , 𝑛 − 3,𝑛 − 1𝑛2 + 2𝑛 − 2𝑖;               𝑖 = 𝑛 − 2                          𝑛2 + 2;                           𝑖 = 𝑛                                   

Now, we label the edges from the remaining set of integers {1,2,… , 𝑛2 − 𝑛,𝑛2 − 𝑛 + 2,𝑛2 − 𝑛 + 3,… , 𝑛2 +1 }. For edge labeling, let us construct a RC magic square of order 𝑛 on our remaining set of integers as follows. 

Let 𝐴 = (𝑎𝑖𝑗) be any RC magic square of order 𝑛 × 𝑛 on the numbers {1,2,… , 𝑛2}. And its magic square 

constant is
12𝑛(𝑛2 + 1), which is given in [2]. 
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Now, we define a matrix 𝐵 = (𝑏𝑖𝑗)  of order 𝑛  on the numbers {1,2,… , 𝑛2 − 𝑛, 𝑛2 − 𝑛 + 2, 𝑛2 − 𝑛 +3,… , 𝑛2 + 1 }and it is defined as follows. 

𝑏𝑖𝑗 = {𝑎𝑖𝑗 ;             𝑖 + 𝑗 ≠ 𝑛 + 12 , 3𝑛 + 12𝑎𝑖𝑗 + 1;      𝑖 + 𝑗 = 𝑛 + 12 , 3𝑛 + 12  

According to above definition of 𝐵, we are replacing 𝑎𝑖𝑗to𝑎𝑖𝑗 + 1in matrix 𝐴 when 𝑖 + 𝑗 = 𝑛+12 , 3𝑛+12 . That is, in 

each row and each column, only one element at (𝑖, 𝑗)𝑡ℎplace, where 𝑖 + 𝑗 = 𝑛+12 , 3𝑛+12 ,will increase by one. So for 

matrix 𝐵, the magic square constant will be 
𝑛(𝑛2+1)+22  .5 × 5 magic square with ℎ = 66 and 7 × 7 magic square 

with ℎ = 176are given below: 

[   
 17 25 124 5 74 6 13 8142015162310 12 1911 18 26222 39 ]   

 
[  
   
 30 39 4938 48 747 6 8 1 10 199 18 2717 26 352829375 14 1613 15 2421 23 3225 34 3633 42 4541 44 3 4641222 31 4050  2 1120]  

   
 
 

Now, one can easily check that, 

∑𝑓(𝑢𝑖)𝑛
𝑖=1 = ∑𝑓(𝑣𝑖)𝑛

𝑖=1 = 𝑛3 + 𝑛2 . 
Hence, the magic constant for 𝐾𝑛,𝑛,when 𝑛 is odd is 

𝑘 = 𝑛(𝑛2 + 1) + 22 + 𝑛3 + 𝑛2 = 12 (3𝑛3 + 2𝑛2 + 𝑛 + 2). ∎ 

The total neighborhood magic labeling for 𝐾5,5, is given in Figure 2.3. 

 

Figure 2.3: 𝐾5,5 with 𝑘 = 216 

 

Theorem 2.12 

Disjoint union of 𝑛 copies of cycle 𝐶3 ,𝑛𝐶3, has total neighborhood magic labeling with magic constant 2(6𝑛 +1). 
Proof:Let  𝐺 = 𝑛𝐶3 be a graph with 
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𝑉(𝐺) = {𝑣𝑖𝑗   / 𝑖 ≡ 0(𝑚𝑜𝑑 3), 𝑗 = 1,2,… , 𝑛}, 𝑣 = |𝑉(𝐺)| = 3𝑛 

𝐸(𝐺) = {𝑒𝑖𝑗 = 𝑣𝑖𝑗𝑣𝑖+1𝑗   / 𝑖 ≡ 0(𝑚𝑜𝑑 3), 𝑗 = 1,2,… , 𝑛}, 𝑒 = |𝐸(𝐺)| = 3𝑛  and 𝑣 + 𝑒 = 6𝑛 , where, 𝑣𝑖𝑗 is the 𝑖𝑡ℎvertex from 𝑗𝑡ℎ copy of the circle. 

Now, we define a bijection 𝑓: 𝑉(𝐺) ∪ 𝐸(𝐺) → {1,2,… , |𝑉(𝐺) ∪ 𝐸(𝐺)|} as follows: 𝑓(𝑣𝑖𝑗) = 6𝑛 − 𝑖 − 3𝑗 + 4 

𝑓(𝑒𝑖𝑗) = {3𝑗;            𝑗 = 13𝑗 − 2;    𝑗 = 23𝑗 − 1;    𝑗 = 3 

Now from the equation (2.1.1), magic constant for 𝑛𝐶3 is, 

                             𝑘 = 23𝑛 ∑ [𝑓(𝑣𝑖𝑗)+ 𝑓(𝑒𝑖𝑗)]𝑖=1,2,3𝑗=1,2,…,𝑛
 

                   = 23𝑛 [1 + 2 + ⋯+ 6𝑛] 
= 2(6𝑛 + 1). 

Hence, 𝑛𝐶3 is a total neighborhood magic graph with magic constant 𝑘 = 2(6𝑛 + 1). 
The total neighborhood magic labeling for 4𝐶3is given in Figure 2.4. 

 

Figure 2.4: 4𝐶3 with 𝑘 = 50 

 

3.Conclusion 

Here, we have introduced the concept of total neighborhood magic labeling. We have obtained some basic results 

on total neighborhood magic labeling and investigated existence of total neighborhood magic labeling of complete 

bipartite graph 𝐾𝑛,𝑛 and 𝑛𝐶3. This concept is wide open for further investigation. 
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