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ABSTRACT 

A (𝑝, 𝑞) graph 𝐺 is said to be a Lucas antimagic graph if there exists a bijection                        

𝑓: 𝐸(𝐺) → {𝐿1, 𝐿2, ⋯ 𝐿𝑞} such that the induced injective function 𝑓∗ ∶  𝑉(𝐺) → {1,2, … ∑ 𝐿𝑖
𝑞
𝑖=1 } given 

by 𝑓∗(𝑢) = ∑ 𝑓(𝑒)𝑒∈𝐸(𝑢)   are all distinct (where E(u) is the set of edges incident to u). 

In this paper the Lucas Antimagic Labeling of Closed Ladder, Open Ladder, Slanting Ladder, 

Open Triangular Ladder, Closed triangular Ladder, Mobius Ladder are found. 

KEYWORDS:  Closed Ladder, Open Ladder, Slanting Ladder, Open Triangular Ladder, Closed 

triangular Ladder, Mobius Ladder. 

1.INTRODUCTION 

In this paper, graph 𝐺(𝑉, 𝐸) is considered as finite, simple and undirected with p vertices and 

q edges. A graph labeling is an assignment of integers to the vertices or edges. Labeled graphs are used 

in radar, circuit design, communication network, astronomy, cryptography etc. For detailed survey on 

graph labeling we refer to Gallian[1]. The notion of Antimagic labeling was introduced by N.Hartsfield 

and G.Ringel in the year 1990 in [2]. 

A graph with q edges is called Antimagic if its edges can be labeled with 1,2,…q without 

repetition such that the sum of the labels of the edges incident to each vertex are distinct[1]. 

Here we introduce a new notion called Lucas Antimagic labeling and investigated the Lucas 

antimagic labeling behavior of different types of Ladder graphs. For all other terminology and 

notations Harary is followed[3]. 

2.PRELIMINARIES 

Definition 2.1:[5] A ladder graph Ln is defined by 𝐿𝑛  =  𝑃𝑛 × 𝐾2 where 𝑃𝑛 is a path with n vertices 

and × denotes the Cartesian product and 𝐾2 is a complete graph with two-vertices. 

Definition 2.2:[5] An Open ladder 𝑂𝐿𝑛 is acquired from two paths of length n-1 with        

 𝑉(𝐺) = {𝑢𝑖 , 𝑣𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} and 

 𝐸(𝐺) = {𝑢𝑖𝑢𝑖+1, 𝑣𝑖𝑣𝑖+1 ∶ 1 ≤ 𝑖 ≤ 𝑛 − 1 , 𝑢𝑖𝑣𝑖 ∶ 2 ≤ 𝑖 ≤ 𝑛 − 1}.  

Definition 2.3: [5] A slanting ladder 𝑆𝐿𝑛  is the graph acquired from two paths 𝑢1𝑢2 . . . 𝑢𝑛 and 

𝑣1𝑣2 ⋯ 𝑣𝑛 by joining each 𝑢𝑖 with 𝑣𝑖+1, 1 ≤  𝑖 ≤  𝑛 − 1. 

Definition 2.4: [5] A triangular ladder  𝑇𝐿𝑛  is a graph acquired from 𝐿𝑛 by including the edges   

𝑢𝑖𝑣𝑖+1, 1 ≤ 𝑖 ≤  𝑛 –  1. 
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Definition 2.5: [5] An open Triangular ladder 𝑂(𝑇𝐿𝑛)  is obtained from an open ladder 𝑂𝐿𝑛 by 

including the edges 𝑢𝑖𝑣𝑖+1, 1 ≤ 𝑖 ≤  𝑛 –  1. 

Definition 2.6: [5] A Mobius ladder graph 𝑀𝑛  is a graph obtained from the ladder 𝑃𝑛 × 𝑃2 by joining 

the opposite end points of the two copies of 𝑃𝑛. 

Definition 2.7:  Lucas number is defined by  

𝐿1 = 2, 𝐿2 = 1, 𝐿𝑛 = 𝐿𝑛−1 + 𝐿𝑛−2 , 𝑖𝑓 𝑛 > 2 

The first few Lucas numbers are 2,1,3,4,7,11,18,29,47,… 

Definition 2.8: A (𝑝, 𝑞) graph 𝐺 is said to be a Lucas antimagic graph if there exists a bijection 

𝑓: 𝐸(𝐺) → {𝐿1, 𝐿2, ⋯ 𝐿𝑞} such that the induced injective function 𝑓∗ ∶  𝑉(𝐺) → {1,2, … ∑ 𝐿𝑖
𝑞
𝑖=1 } given 

by 𝑓∗(𝑢) = ∑ 𝑓(𝑒)𝑒∈𝐸(𝑢)  are all distinct(where 𝐸(𝑢) is the set of edges incident to u). 

 3.MAIN RESULTS  

THEOREM 3.1 : 

The Ladder 𝐿𝑛(𝑛 ≥ 3) is Lucas antimagic graph. 

Proof: 

Let 𝑉(𝐿𝑛)  =  {𝑢𝑖, 𝑣𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} 

      𝐸(𝐿𝑛)  =  {𝑢𝑖𝑢𝑖+1, 𝑣𝑖𝑣𝑖+1   ∶  1 ≤ 𝑖 ≤ 𝑛 − 1 , 𝑢𝑖𝑣𝑖 ∶  1 ≤ 𝑖 ≤ 𝑛} 

Define a function 𝑓: 𝐸(𝐿𝑛) → {𝐿1, 𝐿2, ⋯ 𝐿𝑞}  by   

 𝑓(𝑢𝑖𝑢𝑖+1) = 𝐿𝑖  ,1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓(𝑣𝑖𝑣𝑖+1)  = 𝐿𝑛−1+𝑖  , 1 ≤ 𝑖 ≤ 𝑛 − 1  

 𝑓(𝑢𝑖𝑣𝑖)  =  𝐿2(𝑛−1) + 𝑖 , 1 ≤ 𝑖 ≤ 𝑛 

The induced function 𝑓∗ ∶  𝑉(𝐿𝑛) → {1,2, … ∑𝐿𝑞} is given by 

𝑓∗(𝑢1) =  𝐿2𝑛−1 + 𝐿1 

𝑓∗(𝑢𝑖) =  𝐿𝑖−1 + 𝐿𝑖  + 𝐿2(𝑛−1)+ 𝑖  , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑢𝑛) =  𝐿𝑛−1 + 𝐿3𝑛−2 

𝑓∗(𝑣1) =  𝐿𝑛 + 𝐿2𝑛−1 

𝑓∗(𝑣𝑖) =  𝐿𝑛−2+𝑖 + 𝐿𝑛−1+𝑖  + 𝐿2(𝑛−1)+ 𝑖  , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑣𝑛) =  𝐿2𝑛−2 + 𝐿3𝑛−2 

It is observed that the labeling of vertices are all distinct. 

Hence 𝐿𝑛 is Lucas antimagic graph. 
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Example 3.2: The Closed Ladder graph 𝐿5 and its Lucas Antimagic Labeling. 

 

THEOREM 3.3: 

The Open Ladder 𝑂𝐿𝑛(𝑛 ≥ 3) is Lucas antimagic graph. 

Proof: 

Let 𝑉(𝑂𝐿𝑛)  =  {𝑢𝑖 , 𝑣𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} 

      𝐸(𝑂𝐿𝑛)  =  {𝑢𝑖𝑢𝑖+1, 𝑣𝑖𝑣𝑖+1   ∶  1 ≤ 𝑖 ≤ 𝑛 − 1 , 𝑢𝑖𝑣𝑖 ∶  2 ≤ 𝑖 ≤ 𝑛 − 1} 

Define a function 𝑓: 𝐸(𝑂𝐿𝑛) → {𝐿1, 𝐿2, ⋯ 𝐿𝑞}  by    

𝑓(𝑢𝑖𝑢𝑖+1) = 𝐿𝑖  ,1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓(𝑣𝑖𝑣𝑖+1)  = 𝐿𝑛−1+𝑖  , 1 ≤ 𝑖 ≤ 𝑛 − 1  

 𝑓(𝑢𝑖𝑣𝑖) =  𝐿2𝑛−3 + 𝑖 , 2 ≤ 𝑖 ≤ 𝑛 − 1 

The induced function 𝑓∗ ∶  𝑉(𝑂𝐿𝑛) → {1,2, … ∑𝐿𝑞} is given by 

𝑓∗(𝑢1) =  𝐿1 

𝑓∗(𝑢𝑖) =  𝐿𝑖−1 + 𝐿𝑖  + 𝐿2𝑛−3+ 𝑖  , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑢𝑛) =  𝐿𝑛−1 

𝑓∗(𝑣1) =  𝐿𝑛 

𝑓∗(𝑣𝑖) =  𝐿𝑛−2+𝑖 + 𝐿𝑛−1+𝑖  + 𝐿2𝑛−3+ 𝑖  , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑣𝑛) =  𝐿2𝑛−2 

It is observed that the labeling of vertices are all distinct. 

Hence 𝑂𝐿𝑛 is Lucas antimagic graph. 

Example 3.4: The Open Ladder Graph 𝑂𝐿7 and its Lucas Antimagic Labeling. 

 

 

THEOREM 3.5: 

The Slanting Ladder 𝑆𝐿𝑛(𝑛 ≥ 3) is Lucas antimagic graph. 
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Proof: 

Let 𝑉(𝑆𝐿𝑛)  =  {𝑢𝑖, 𝑣𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} 

      𝐸(𝑆𝐿𝑛)  =  {𝑢𝑖𝑢𝑖+1, 𝑣𝑖𝑣𝑖+1, 𝑢𝑖𝑣𝑖+1 ∶  1 ≤ 𝑖 ≤ 𝑛 − 1 } 

Define a function 𝑓: 𝐸(𝑆𝐿𝑛) → {𝐿1, 𝐿2, ⋯ 𝐿𝑞}  by   

 𝑓(𝑢𝑖𝑢𝑖+1) = 𝐿2(𝑛−1)+𝑖 ,1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓(𝑣𝑖𝑣𝑖+1)  = 𝐿𝑖   , 1 ≤ 𝑖 ≤ 𝑛 − 1  

 𝑓(𝑢𝑖𝑣𝑖+1) =  𝐿𝑛−1+ 𝑖 , 1 ≤ 𝑖 ≤ 𝑛 − 1 

The induced function 𝑓∗ ∶  𝑉(𝑆𝐿𝑛) → {1,2, … ∑𝐿𝑞} is given by 

𝑓∗(𝑣1) =  𝐿1 

𝑓∗(𝑣𝑖) =  𝐿𝑖−1 + 𝐿𝑖  + 𝐿𝑛−2+ 𝑖  , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑣𝑛) =  𝐿𝑛−1 + 𝐿2𝑛−2 

𝑓∗(𝑢1) =  𝐿𝑛 + 𝐿2𝑛−1 

𝑓∗(𝑢𝑖) =  𝐿2𝑛−3+𝑖 + 𝐿𝑛−1+𝑖  + 𝐿2(𝑛−1)+ 𝑖  , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑢𝑛) =  𝐿3𝑛−3 

It is observed that the labeling of vertices are all distinct. 

Hence 𝑆𝐿𝑛 is Lucas antimagic graph. 

Example 3.6: The Slanting Ladder Graph 𝑆𝐿5 and its Lucas Antimagic Labeling. 

 

THEOREM 3.7: 

The Triangular Ladder 𝑇𝐿𝑛(𝑛 ≥ 3) is Lucas antimagic graph. 

Proof: 

Let 𝑉(𝑇𝐿𝑛)  =  {𝑢𝑖 , 𝑣𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} 

      𝐸(𝑇𝐿𝑛)  =  {𝑢𝑖𝑢𝑖+1, 𝑣𝑖𝑣𝑖+1, 𝑢𝑖𝑣𝑖+1  ∶  1 ≤ 𝑖 ≤ 𝑛 − 1 , 𝑢𝑖𝑣𝑖 ∶  1 ≤ 𝑖 ≤ 𝑛 , } 

Define a function 𝑓: 𝐸(𝑇𝐿𝑛) → {𝐿1, 𝐿2, ⋯ 𝐿𝑞}  by   

 𝑓(𝑢𝑖𝑢𝑖+1) = 𝐿𝑖  ,1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓(𝑣𝑖𝑣𝑖+1)  = 𝐿𝑛−1+𝑖  , 1 ≤ 𝑖 ≤ 𝑛 − 1  
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 𝑓(𝑢𝑖𝑣𝑖)  =  𝐿2(𝑛−1) + 𝑖 , 1 ≤ 𝑖 ≤ 𝑛  

𝑓(𝑢𝑖𝑣𝑖+1)  = 𝐿3𝑛−2+𝑖  , 1 ≤ 𝑖 ≤ 𝑛 − 1 

The induced function 𝑓∗ ∶  𝑉( 𝑇𝐿𝑛) → {1,2, … ∑𝐿𝑞} is given by 

𝑓∗(𝑢1) =  𝐿2𝑛−1 + 𝐿3𝑛−1 + 𝐿1 

𝑓∗(𝑢𝑖) =  𝐿𝑖−1 + 𝐿𝑖  + 𝐿2(𝑛−1)+ 𝑖 + 𝐿3𝑛−2+𝑖 , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑢𝑛) =  𝐿𝑛−1 + 𝐿3𝑛−2 

𝑓∗(𝑣1) =  𝐿𝑛 + 𝐿2𝑛−1 

𝑓∗(𝑣𝑖) =  𝐿𝑛−2+𝑖 + 𝐿𝑛−1+𝑖  + 𝐿2(𝑛−1)+ 𝑖 + 𝐿3𝑛−3+𝑖 , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑣𝑛) =  𝐿2𝑛−2 + 𝐿3𝑛−2+𝐿4𝑛−3 

It is observed that the labeling of vertices are all distinct. 

Hence 𝑇𝐿𝑛 is Lucas antimagic graph. 

Example 3.8: The Closed Triangular Ladder Graph 𝑇𝐿3 and its Lucas Antimagic Labeling. 

 

THEOREM 3.9: 

The Open Triangular Ladder 𝑂(𝑇𝐿𝑛)(𝑛 ≥ 3) is Lucas antimagic graph. 

Proof: 

Let 𝑉(𝑂(𝑇𝐿𝑛))  =  {𝑢𝑖 , 𝑣𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} 

      𝐸(𝑂(𝑇𝐿𝑛))  =  {𝑢𝑖𝑢𝑖+1, 𝑣𝑖𝑣𝑖+1, 𝑢𝑖𝑣𝑖+1 ∶  1 ≤ 𝑖 ≤ 𝑛 − 1 , 𝑢𝑖𝑣𝑖 ∶  2 ≤ 𝑖 ≤ 𝑛 − 1} 

Define a function 𝑓: 𝐸(𝑂(𝑇𝐿𝑛)) → {𝐿1, 𝐿2, ⋯ 𝐿𝑞}  by   

 𝑓(𝑢𝑖𝑢𝑖+1) = 𝐿𝑖  ,1 ≤ 𝑖 ≤ 𝑛 − 1 

 𝑓(𝑣𝑖𝑣𝑖+1)  = 𝐿𝑛−1+𝑖  , 1 ≤ 𝑖 ≤ 𝑛 − 1  

 𝑓(𝑢𝑖𝑣𝑖) =  𝐿2𝑛−3 + 𝑖 , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓(𝑢𝑖𝑣𝑖+1)  = 𝐿3𝑛−4+𝑖  , 1 ≤ 𝑖 ≤ 𝑛 − 1 

The induced function 𝑓∗ ∶  𝑉(𝑂(𝑇𝐿𝑛)) → {1,2, … ∑𝐿𝑞} is given by 

𝑓∗(𝑢1) =  𝐿1 + 𝐿3𝑛−3 
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𝑓∗(𝑢𝑖) =  𝐿𝑖−1 + 𝐿𝑖  + 𝐿2𝑛−3+ 𝑖 + 𝐿3𝑛−4+𝑖  , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑢𝑛) =  𝐿𝑛−1 

𝑓∗(𝑣1) =  𝐿𝑛 

𝑓∗(𝑣𝑖) =  𝐿𝑛−2+𝑖 + 𝐿𝑛−1+𝑖  + 𝐿2𝑛−3+ 𝑖 + 𝐿3𝑛−5+𝑖  , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑣𝑛) =  𝐿2𝑛−2+𝐿4𝑛−5 

It is observed that the labeling of vertices are all distinct. 

Hence 𝑂(𝑇𝐿𝑛) is Lucas antimagic graph. 

Example 3.10: The Open Triangular Ladder Graph 𝑂(𝑇𝐿5) and its Lucas Antimagic Labeling. 

 

THEOREM 3.11: 

The Mobius Ladder 𝑀𝑛(𝑛 ≥ 3) is Lucas antimagic graph. 

Proof: 

Let 𝑉(𝑀𝑛)  =  {𝑢𝑖, 𝑣𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} 

      𝐸(𝑀𝑛)  =  {𝑢𝑖𝑢𝑖+1, 𝑣𝑖𝑣𝑖+1  ∶  1 ≤ 𝑖 ≤ 𝑛 − 1 , 𝑢𝑖𝑣𝑖 ∶  1 ≤ 𝑖 ≤ 𝑛 , 𝑢1𝑣𝑛, 𝑢𝑛𝑣1} 

Define a function 𝑓: 𝐸(𝑀𝑛) → {𝐿1, 𝐿2, ⋯ 𝐿𝑞}  by   

𝑓(𝑢1𝑣𝑛) = 𝐿1   

 𝑓(𝑢𝑛𝑣1) = 𝐿2 

𝑓(𝑢𝑖𝑢𝑖+1) = 𝐿2+𝑖 ,1 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓(𝑣𝑖𝑣𝑖+1)  = 𝐿𝑛+1+𝑖  , 1 ≤ 𝑖 ≤ 𝑛 − 1  

 𝑓(𝑢𝑖𝑣𝑖)  =  𝐿2𝑛 + 𝑖 , 1 ≤ 𝑖 ≤ 𝑛 , 

The induced function 𝑓∗ ∶  𝑉(𝑀𝑛) → {1,2, … ∑𝐿𝑞} is given by 

𝑓∗(𝑢1) =  𝐿1 + 𝐿3 + 𝐿2𝑛+1 

𝑓∗(𝑢𝑖) =  𝐿𝑖+1 + 𝐿𝑖+2  +  𝐿2𝑛+ 𝑖 , 2 ≤ 𝑖 ≤ 𝑛 − 1 

𝑓∗(𝑢𝑛) =  𝐿2 + 𝐿𝑛+1 + 𝐿3𝑛  

𝑓∗(𝑣1) =  𝐿2 + 𝐿𝑛+1+𝑖 +𝐿2𝑛+𝑖 

𝑓∗(𝑣𝑖) =  𝐿𝑛+𝑖 + 𝐿𝑛+1+𝑖  +  𝐿2𝑛+ 𝑖 , 2 ≤ 𝑖 ≤ 𝑛 − 1 
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𝑓∗(𝑣𝑛) =  𝐿1 + 𝐿2𝑛+𝐿3𝑛  

It is observed that the labeling of vertices are all distinct. 

Hence 𝑀𝑛 is Lucas antimagic graph. 

Example 3.12: The Mobius Ladder Graph 𝑀4  and its Lucas Antimagic Labeling. 

  

 

4.CONCLUSION: 

In this paper, the notion of Lucas antimagic labeling is instigated and the Lucas antimagic labeling 

behavior of various ladder graphs are studied. Similar investigations are in process. 
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