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Abstract:A graph labeling is a mapping that carries a set of graph elements onto a set of numbers called labels 

(usually the set of integers). In this paper we present an algorithm and prove that the existence of n-edge magic 

labeling for EDG(TSm), D2(Pm),EDG(K3,m), EDG(Tm), T(n,k) (for all n is even), D2(K1,n) and Hn,n. 
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I. INTRODUCTION 

In 2017, a detailed study on graph labeling has been done by Gallian[1].In 2012 Jayapriya and Thirusangu 

introduced 0- Edge magic labeling and proved the existence of this labeling for some class of graphs [2].In 

1970, Kotzig and Rosa defined the concept of edge magic total labeling [3].In 2013, Neelam Kumari and 

Seema Mehra establish the concept of 1-Edge magic and n–Edge magic labeling [6]. They proved Pt, Ct(t is 

even) and sun graph St(t is even) aren- Edge magic.Thirusangu et., al., They proved that the Extended duplicate 

graph of twig graph admits Z3 – vertex magic total, edge magic total and total magic cordial labelling 

[8].Motivated by this study, in this paper, we prove the existence of n-edge magic labeling forEDG(TSm), 

D2(Pm), EDG(K3,m), EDG(Tm), T(n,k) (for all n is even), D2(K1,n) and Hn,n. 

 

II.  PRELIMINARIES 

In this section, we provide all the fundamental notations and definitions which serve as prerequisites 

for the advancement of the topic. 

Definition: 2.1[Triangular snake TSm]  

A triangular snake TSm is obtained from a path u1, u2, u3, ..., um+1 by joining ui and ui+1 to a new vertex 

vi for 1≤i≤m where ‘m’ is the number of edges of the path. 

Definition: 2.2[EDG(TSm)] 

Let DG = (V1, E1) be a duplicate graph of the triangular snake graph G (V, E). Extended duplicate 

graph of triangular snake is obtained by adding the edge v2v2
′  to the duplicate graph. It is denoted by EDG 

(TSm). Clearly it has 4m+2 vertices and 6m+1 edges, where ‘m’ is the number of edges of the path. 

Definition: 2.3[Twig graph] 

A graph G (V, E) obtained from a path by attaching exactly two pendent edges to each internal vertices 

of the path is called a Twig graph. A twig obtained from a path with m internal vertices is denoted as Tm. If n is 

even then Tm is called an even twig. Tm is said to be odd if m is odd.Generally, a twig Tm has 3m+1 edges and 

3m+2 vertices. 

Definition: 2.4[Duplicate graph] 

 Let G (V, E) be a simple graph. A Duplicate graph of G is DG = (V1, E1) where the vertex set V1 = V 

∪V′ and V ∩ V′ = φ and f : V → V′ is bijective, (for v ∈V, we write f (v) = v′ for convenience) and the edge set 

E1 of DG is defined as follows: The edge ab is in E if and only if both ab′  and a′b are edges in E1.  

Clearly the duplicate graph of the Twig graph is disconnected. In order to view as a connected graph 

we give the following definition from (Thirusangu et., al., 2010). 

Definition: 2.5[EDG (Tm)] 

 Let G (V,E ) be a Twig graph Tm and let DG = (V1, E1 ) where the vertex set                    V1 = V ∪V′ 

and V ∩ V′ = φ be a Duplicate graph of a Twig Tm. Add an edge between any one vertex from V to any other 

vertex in V′, except the terminal vertices of V and V′. For convenience, let us take v2∈V and v2
′ ∈V′ and thus the 

edge (v2,v2
′ ) is formed. We call this new graph as the Extended Duplicate Graph of the Twig Tm and it is 

denoted as EDG (Tm). Clearly this EDG (Tm) has (6m+4) vertices and (6m+3) edges. 
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Definition: 2.6[Kite graph] 

The kite graph is obtained by attaching a path of length m with a cycle of length n=3 and it is denoted 

as𝐾𝑛 ,𝑚 . Kite graph is also known as the Dragon graphs or Canoe Paddle graphs. Clearly it has m+3 vertices and 

m+3 edges. 

Definition: 2.7[EDG(𝑲𝟑,𝒎)] 

 Let DG=(𝑉1, 𝐸1) be a duplicate graph of kite graph G(V,E). Extended duplicate graph of kite graph is 

obtained by adding the edge 𝑣2𝑣2
′  to the duplicate graph. It is denoted by EDG(𝐾3,𝑚 ), m≥3. Clearly it has 2m+6 

vertices and 2m+7 edges.  

Definition: 2.8[Duplication of vertex] 

 Duplication of a vertex vi of a graph G produces a new graph G1 by adding a new vertex vi
′  in such a 

way that N(vi)=N(vi
′ ) and also we can doduplication of a vertex vi by a new edge e=vi

′vi
′′  in a graph G produces 

a new graph G′  such that N(vi
′) ∩ N(vi

′′ )=N(vi). 

Definition: 2.9[Duplication of an edge] 

Duplication of an edge vivi+1 of a graph G produces a new graph G1 by adding a new edge vi
′vi+1

′  in 

such a way that N(vi
′ )=N(vi) ∪ {vi+1

′ } −N(vi+1) and N(vi+1
′ )= N(vi+1) ∪ {vi

′}-{vi} and also we can do 

duplication of an edge e=uv by adding a new vertex w in a graph G produces a new graph G′  such that 

N(w)={u,v}. 

Definition: 2.10[𝑯𝒏,𝒏] 

Hn,nis a graph with vertex set V(Hn,n)={v1,v2, v3, . . . , vn , u1, u2, u3, . . . , un } and the edge set 

E(Hn,n)={viuj:1≤ i ≤ n, n − i + 1 ≤ j ≤ n}. 

Definition: 2.11[shadow graph] 

The shadow graph of D2(G) of a connected graph G is constructed by taking two copies of G 

sayG′  and G′′ . Join each vertex u′  in G′  to the neighbours of the corresponding vertex u′′  in G′′ . 

Definition:2.12[Tadpole] 

Tadpole T(n,k) is a graph in which path P𝑘  is attached to any one vertex of cycle Cn. 

Definition : 2.13[n – edge magic labeling] 

Let G = (V, E) be a graph. Let f: V→{-1, n+1} and f* : E → ℕ such that for all uv ϵ E,  f*(uv) = f(u) + 

f(v) = n then the labeling is called n – edge magic labeling. 

 

III. MAIN RESULTS 

In this section we present an algorithm for n-edge magic labeling ofEDG(TSm), D2(Pm), EDG(K3,m), 

EDG(Tm), T(n,k) (for all n is even), D2(K1,n) and Hn,n. 

ALGORITHM: 3.1 

Procedure: n-Edge magic labeling for EDG(TSm) for m ≥ 1. 

Assignment of labels to the vertices: 

V={𝑣1, 𝑣2, 𝑣3, … , 𝑣2𝑚+1, 𝑣1
′ , 𝑣2

′ , 𝑣3
′ , … , 𝑣2𝑚+1

′ } 

for i= 1 to 2m+1 do 

vi← n+1 

 vi
′  ← -1 

end for 

end procedure 

Output:Labeled EDG(TSm). 

Theorem 3.1:  Extended duplicate graph of triangular snake EDG(TSm)is n-Edge magic graph for m≥1. 

Proof:Let EDG (TSm) be a graph with 4m+2 vertices and 6m+1 edges, where ‘m’ is the number of edges of the 

path.Using algorithm 3.1, define the function f:V→{n+1, -1} to label the vertices of EDG(Tm). 

To get the edge labels, define the induced function  f*:E→ℕsuch thatf*(uv) = f(u)+f(v). 

Clearly the induced function yields the label n for all edges. Hence,EDG(TSm) form ≥ 1 admits n- edge magic 

labeling. ThusEDG(TSm) is a n- edge magic graph. 

 

EXAMPLE: 3.1 

The graph EDG(TS3) and its n-edge magic labeling is shown in the figure 3.1 and figure 3.2 respectively. 
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                                          Figure: 3.1                                                                                  Figure: 3.2 

ALGORITHM: 3.2 

Procedure:n-Edge magic labeling for EDG(Tm) for m ≥ 1. 

Assignment of labels to the vertices: 

V={𝑣1, 𝑣2, 𝑣3, … , 𝑣3𝑚+2, 𝑣1
′ , 𝑣2

′ , 𝑣3
′ , … , 𝑣3𝑚+2

′ } 

for i= 1 to 3m+2do 

vi← n+1 

 vi
′  ← -1 

end for 

end procedure 

Output:Labeled EDG(Tm). 

Theorem 3.2:Extended duplicate graph of twig EDG(Tm) is n-Edge magic graph for m ≥ 1. 

Proof:Let EDG (Tm)for m ≥ 1 be a graph G has (6m+4) vertices and (6m+3) edges.Using algorithm 3.2, define 

the function f:V→{n+1, -1} to label the vertices of EDG(Tm).To get the edge labels, define the induced function 

f*:E→ℕsuch that f*(uv) = f(u)+f(v).Clearly the induced function yields the label n for all edges. 

 Hence,EDG(Tm) admits n- edge magic labelingfor m ≥ 1. ThusEDG(Tm) is a n- edge magic graph. 

EXAMPLE: 3.2 

The graph EDG(T2)and its n-edge magic labeling is shown in the figure 3.3 and figure 3.4 respectively. 

 

                                        Figure:: 3.3                                                                                    Figure: 3.4 
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ALGORITHM: 3.3 

Procedure:n-Edge magic labeling for EDG(K3,m) for m≥ 3. 

Assignment of labels to the vertices: 

V={v1, v2, v3, … , vm+3, v1
′ , v2

′ , v3
′ , … , vm+3

′ } 

for i= 1 to m+3do 

vi← n+1 

 vi
′  ← -1 

end for 

end procedure 

Output:Labeled EDG(K3,m ). 

Theorem 3.3:  Extended duplicate graph of kite graph EDG(K3,m) is n-Edge magicgraph for m≥ 3. 

Proof:Let G=(V, E) be a graph where V={vi∪ vi
′ :1≤i≤m+3}andE={v1v3

′ , v1
′ v3, v2v2

′ }∪  vivi+1
′  ∪ {vi

′vi+1} for 

1≤i≤m+3.Using algorithm 3.3, define the function f:V→{n+1, -1} to label the vertices of EDG(K3,m ). 

To get the edge labels, define the induced function f*:E→ℕsuch thatf*(uv) = f(u) + f(v), for all uv ϵ E. 

Thus by the induced function we get f*(vivi+1
′ ) =f*(vi

′vi+1) = f*(v1v3
′ ) = f*(v1

′ v3) = f*(v2v2
′ ) = n 

Clearly the induced function yields the label n for all edges.Hence,EDG(K3,m) admitsn- edge magic 

labelling for m ≥ 3. ThusEDG(K3,m) is a n- edge magic graph. 

EXAMPLE: 3.3 

The graph EDG(K3,3)and its n-edge magic labeling is shown in the figure 3.5 and figure 3.6 respectively. 

 

                                                 Figure: 3.5                                                                                             Figure: 3.6 

ALGORITHM: 3.4 

Procedure: n-Edge magic labeling for D2(Pn) for n ≥ 2. 

Assignment of labels to the vertices: 

V={v1, v2, v3, … , vn , v1
′ , v2

′ , v3
′ , … , vn

′ } 

for i= 1 to n do 

ifi≡ 1 (mod 2) 

 vi
′  ← n+1 

else 

vi
′← -1 

end if 

end for 

for i= 1 to n 

if i≡1(mod2) 

vi
′← n+1 

else 

vi← -1 

end if 

end for 

end procedure 

Output:Labeled D2(Pn). 

Theorem 3.4:  The graphD2(Pn) is n-Edge magicgraph for n ≥ 2. 
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Proof:Let G=(V, E) be a graph where V={vi∪ vi
′ :1≤i≤n}and 

E={vi+1
′ vi

′} ∪  vi+1vi ∪  vivi+1
′  ∪  vi

′vi+1  for 1 ≤ i ≤ n.Using algorithm 3.4, define the function f:V→{n+1, -

1} to label the vertices of D2(Pn). 

To get the edge labels, define the induced function f*:E→ ℕ such thatf*(uv) = f(u) + f(v), for all uv ϵ E. 

Thus by the induced function we getfor 1≤i≤n we have 

f*(vivi+1
′ ) =f*(vi

′vi+1) =f*(vi+1
′ vi

′ )=f*(vi+1vi) = f*(vivi+1
′ )= n 

Clearly the induced function yields the label n for all edges. Hence, the graph D2(Pn)  admits n-Edge 

magiclabeling for n ≥ 2. Thus D2(Pn) is a n- edge magic graph. 

EXAMPLE: 3.4 

The graph D2(P6)and its n-edge magic labeling is shown in the figure 3.7 and figure 3.8 respectively. 

 

                FIGURE 3.7                                                      FIGURE 3.8 

Theorem 3.5:  The graphT(n,k) is n-Edge magic graph for n≡0(mod 2). 

Proof:Let G=(V, E) be a graph where V={vi∪ uj:1≤i≤n and 1≤j≤k where vn=u1}and E={vn v1}  ∪   vivi+1  ∪
 {ujuj+1} for 1≤i≤ n and 1 ≤ j ≤ k.Define the function f:V→ {n+1, -1}to label the vertices of T(n,k)such that 

f:vi= -1, for i≡ 1 (mod 2) 

f : uj= n+1, for j≡ 1 (mod 2) 

f : vi = n+1, for i≡ 0 (mod 2) 

f : uj= -1, j≡ 0 (mod 2) 

where 1≤i≤ n and 1 ≤ j ≤ k. 

To get the edge labels, define the induced function f*:E→ ℕ such thatf*(uv) = f(u) + f(v), for all uv ϵ E. 

Thus by the induced function we getfor 1≤i≤n we have 

f*(vn v1) =f*(vivi+1) =f*(ujuj+1) = n.  

Clearly the induced function yields the label n for all edges. Hence, the graph T(n,k) admits n- edge 

magic labeling for n≡0(mod 2). ThusT(n,k) is an-Edge magic graph. 

EXAMPLE: 3.5 

The graphT(4,3)and its n-edge magic labelingis shown in the figure 3.9 and figure 3.10 respectively. 

 

                        Figure: 3.9                                                                                              Figure: 3.10 

ALGORITHM: 3.5 

Procedure:n-Edge magic labeling for D2(K1,n) for n≥2. 

Assignment of labels to the vertices: 

V={𝑣 ′ , 𝑣 ′′ , 𝑣1
′ , 𝑣2

′ , 𝑣3
′ , … , 𝑣𝑛

′ , 𝑣1
′′ , 𝑣2

′′ , 𝑣3
′′ , … , 𝑣𝑛

′′ } 

for i=1 to n do 

𝑣 ′ ←n+1 

𝑣 ′′ ←n+1 
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𝑣𝑖
′ ←-1 

𝑣𝑖
′′ ←-1 

end for 

end procedure 

Output:LabeledD2(K1,n). 

Theorem 3.6:  The graphD2(K1,n) admits n-Edge magic labeling forn≥2. 

Proof:  Let G=(V, E) be a graph where V={v′ ∪  v′′  ∪  vi
′  ∪  vi

′′ :1≤i≤n}and E={𝑣 ′𝑣𝑖
′}  ∪  𝑣 ′′ 𝑣𝑖

′′  ∪  𝑣 ′′ 𝑣𝑖
′ ∪

{𝑣 ′𝑣𝑖
′′ } for 1≤i≤ n.Using algorithm 3.5, define the function f:V→{n+1, -1} to label the vertices ofD2(K1,n). 

To get the edge labels, define the induced function f*:E→ ℕ such thatf*(uv) = f(u) + f(v), for all uv ϵ E. 

Thus by the induced function we getfor 1≤i≤n we havef*(𝑣 ′𝑣𝑖
′ ) =f*(𝑣 ′𝑣𝑖

′′ ) =f*(𝑣 ′′ 𝑣𝑖
′ ) = f*(𝑣 ′′ 𝑣𝑖

′′ ) = n 

Clearly the induced function yields the label n for all edges. Hence, the graph D2(K1,n) admits n-Edge 

magic labeling for n≥2. Thus D2(K1,n) is a n-Edge magicgraph. 

EXAMPLE: 3.6 

                      The graph D2(K1,3)and its n-edge magic labelling is shown in the figure 3.12and figure 3.11 

respectively. 

  

                                           Figure: 3.11                                                                                 Figure: 3.12 

ALGORITHM: 3.6 

Procedure:n-Edge magic labeling for 𝐻𝑛 ,𝑛 for n ≥ 2. 

Assignment of labels to the vertices: 

V={v1, v2, v3, … , vn , u1, u2, u3, … , un} 

for i= 1 to n do 

 𝑣𝑖← n+1 

𝑢𝑖← -1 

end for 

end procedure 

Output:Labeled𝐻𝑛 ,𝑛 . 

Theorem 3.7:  The graph𝐻𝑛 ,𝑛  is n-Edge magicgraph for n ≥ 3. 

Proof:Let G=(V, E) be a graph where V={vi∪ 𝑢𝑖:1≤i≤n}and E={𝑢𝑖𝑣𝑛+1−𝑗 } where 1 ≤j ≤ i, 1≤i≤n. Using 

algorithm 3.6, define the functionf:V→{n+1, -1} to label the vertices of 𝐻𝑛 ,𝑛 . 

To get the edge labels, define the induced function f*:E→ ℕsuch thatf*(uv) = f(u) + f(v), for all uv ϵ E. 

Thus by the induced function we getf*(𝑢𝑖𝑣𝑛+1−𝑗 ) = n 

Hence, the graph 𝐻𝑛 ,𝑛admits n-Edge magiclabelling for n ≥ 3. Thus 𝐻𝑛 ,𝑛  is a n-Edge magicgraph. 

 

EXAMPLE: 3.7 

The graph𝐇𝐧,𝐧and its n-edge magic labeling is shown in the figure 3.13 and figure 3.14 respectively 
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Figure: 3.13                            Figure: 3.14 

IV. CONCLUSION 

In this paper we have presented the structure and algorithm of n-edge magic labeling for EDG(TSm), D2(Pm), 

EDG(K3,n), EDG(Tm), T(n,k) (for all n is even), D2(K1,n) and Hn,n. 
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