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Abstract:A Fibonacci Prime Anti-magic labeling of a graph G is an injective function g: V(G)    

{ f2, f3, … fn + 1}, where fn is n
th

 Fibonacci number, such that g
 
( uv )  = g.c.d ( g(u), g(v) ) = 1, for all u, v   V(G) and the 

induced a function g
*
 : E(G)   N defined by g*(uv) = (g(u) + g(v)) and all these edge labeling are distinct. A graph is called 

Fibonacci Prime Anti-magic if it admits a Fibonacci Prime Anti-magic labeling. In this paper we prove that some special 

graphs cycles, paths, caterpillar, spider, crown, star and dragon graphs are Fibonacci Prime Anti-magic graphs. We proved 

also the path and 1-sided infinite path are Super Fibonacci Prime Anti-magic labeling. 
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1. INTRODUCTION 

We begin with simple, finite, undirected and non-trivial 

graph G = (V, E) with the vertex set V and the edge set E. 

The number of elements of V, denoted as |V| is called the 

order of the graph G while the number of elements of E, 

denoted as |E| is called the size of the graph G. In the 

present work   denotes the cycle with n vertices and    

denotes the path of n vertices. We will give brief 

summary of definitions which are useful for the present 

investigation. We follow the notation and terminology of 

[10]. Different kinds of anti-magic graphs were studied by 

T.Nicholas, S.Somasundaram and V.Vilfred [5]. 

According to Beineke [1] graph labeling serves as a 

frontier between number theory and structure of graphs. 

The notation of prime labeling was introduced by Roger 

Entringer and was discussed in a paper by Tout [6]. 

Definition 1.1 

If the vertices of the graph are assigned values subject to 

certain conditions then it is known as graph labeling. 

S.K.Vaidya and U.M.Prajapati [8] and [9] introduced the 

prime labeling of a graph which is defined as follows. 

Definition 1.2 

A Prime labeling of a graph G is an injective function f : 

V(G)→{1,2,….|V|}such that every pair of adjacent 

vertices u and v, g.c.d (f(u),f(v)) = 1. The graph which 

admits prime labeling is called Prime graph. 

N.Hartsfield and G.Ringel [3] introduced the concept of 

anti-magic labeling and is defined as follows. 

Definition 1.3 

A connected graph G with vertex set V and edge set E is 

said to be anti-magic labeling if there exists a bijection  f  

: V(G)→{1,2,…|V|} such that the induced mapping f* : 

E(G)→N defined by f* (e = uv) =∑  (   ) where (u,v)   

E(G) is injective and all these edge labelings are distinct. 

Definition 1.4 

A walk in a graph is called a Path in which both the 

vertices and edges are distinct. 

Definition 1.5 

Caterpillar is a tree with all vertices either on a single 

central path or distance one away from it. The central path 

may be considered to be the largest path in the caterpillar, 

so that both end vertices have valency one. 

Definition 1.6 

A Spider SP(Pn,2) is a caterpillar S(X1,X2,…..Xn) where 

Xn = 2 and Xi = 0 , i = 1,2…n-1. 

Definition 1.7 

If m = 1 the graph Cn    K1 is called a crown. 

Definition 1.8 

The Complete graph      is called a Star graph. 

Definition 1.9 

The graph G = Cn @ Pm is called dragon consists of a 

cycle Cn together with a path Pm one end vertex   of Pm is 
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joined with a node un of Cn. That is V(G) = {V1  V2 } 

where  

V1 = {             } of vertices of cycle Cn and V2 = { 

            } of vertices of Path Pm. Therefore V (G) 

= {               }and E(G) = E(Cn)  E(Pm) 

  {      .  

Hence Cn @ Pm contains m + n vertices and equal number 

of edges. 

Example 1.10 

The below diagram shows the C5 @ P4 

                                 

 

          

                                                                                                                                                         

                                      

 

                                                                                                         

                                                                                                                                                                                                   

                                                                         Fig (1.1) 

 

 

Fibonacci graceful labeling was introduced by Kathiresan 

and Amutha [ 3] and different kind of Fibonacci labeling 

were studied by [ 2] , [4]and [7]. 

 

Definition 1.3 

The Fibonacci numbers can be defined by the linear 

recurrence relation Fn = Fn - 1 + Fn - 2; n    3. 

This generates the infinite sequence of integers beginning 

1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144… 

 

2. RESULTS ON FIBONACCI PRIME ANTI-

MAGIC LABELING 

In this section we introduce the concept of Fibonacci 

Prime Anti-magic labeling and we discuss the Fibonacci 

Prime Anti-magic labeling of some special graphs. 

Definition 2.1 

A Fibonacci Prime Anti-magic labeling of a graph G is 

an injective function g : V(G)   { f2, f3, … fn + 1}, where 

fn is n
th

 Fibonacci number, such that g
 
( uv )  = g.c.d ( 

g(u), g(v) ) = 1, for all u, v   V(G) and the induced 

function g
*
 : E(G)   N defined by g*(uv) = (g(u) + g(v)) 

and all the edge sums are pair wise distinct.  

Theorem 2.2 

Cycles      n    3 admits a Fibonacci prime anti-magic 

labeling. 

Proof: 

Let us define a vertex labeling g : V(  ) → { f2, f3, … fn + 

1}by g(  ) =     , i = 1,2,...n and also g(u,v) = g.c.d 

(g(u),g(v) ) is satisfied. 

The induced edge labeling for every edge is g*(uv) = 

(g(u) + g(v)) and all the edge sums are pair wise distinct. 

Thus we proved the theorem. 

Theorem 2.3 

The caterpillar T = S(X1,X2, ..., Xn) is Fibonacci prime 

anti-magic. 

Proof: 

Let G =  T = S(X1,X2, ..., Xn) 

Here |V(G)| = n +  Xi 

The vertex labeling is  g : V → { f2, f3, … fn + 1}by g(  ) = 

    , i = 1,2,... n +  Xi  and all the edge labeling are 

distinct. Hence we proved. 

Theorem 2.4 

The Spider SP(Pn,2) is fibonacci prime anti-magic. 

 

 

Proof: 

Let a1,a2,... an be the path vertices and u1, u2 be the two 

end vertices attached at the vertex an. 

Let  Xi be the number of end vertices of the spider. Here 

 Xi = 2. 

Therefore |V(SP(Pn,2)| = n +   Xi 

Define g on V(SP(Pn,2)| by g(u1) = 1, g(u2) = 2 and g(ai) = 

    , i = 1,2,...n. 

Hence all the vertex labels are assigned by fibonacci 

numbers and also the vertex labels are satisfied the prime 

condition and the all the edge labels are distinct. 

Hence the theorem. 

Theorem 2.5  

The crown Cn    K1 where m = 1 is fibonacci prime 

anti-magic graph. 

Proof: 
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Here the vertices are assigned by the fibonacci numbers 

and also g(u,v) = g.c.d (g(u),g(v) ) is satisfied. 

All the edge sums are distinct. Thus we proved the 

theorem. 

 

 

Theorem 2.6 

The star      is fibonacci prime anti-magic graph. 

Proof: 

Here |V(G)| = n + 1 

The vertex labeling is  g : V → { f2, f3, … fn + 1}by g(  ) = 

    , i = 1,2,... n + 1  and all the edge labeling are distinct. 

Hence we proved. 

Theorem 2.7 

The dragon graph G = Cn @ Pm  admits an  fibonacci 

prime anti-magic labeling. 

Proof: 

Here |V(G)| = m + n and |E(G)| = m + n 

The vertex labeling is  g : V → { f2, f3, … fn + 1}by g(  ) = 

    , i = 1,2,... m + n  and all the edge labeling are distinct. 

Hence we proved. 

 

3. RESULTS ON SUPER FIBONACCI PRIME 

ANTI-MAGIC LABELING OF GRAPHS 

In this section we introduce the concept of super fibonacci 

prime anti-magic labeling and we discuss the super 

fibonacci prime anti-magic labeling of paths and 1-sided 

infinite paths. 

Definition 3.1 

A Super Fibonacci Prime Anti-magic labeling of a graph 

G is an injective function g : V(G)   { f2, f3, … fn + 1}, 

where fn is n
th

 Fibonacci number, such that g
 
( uv )  = 

g.c.d ( g(u), g(v) ) = 1, for all u, v   V(G) and the induced 

function g
*
 : E(G)    { f2, f3, … fn + 1} defined by g*(uv) 

= (g(u) + g(v)) and all the edge sums are pair wise distinct 

fibonacci numbers. 

Theorem 3.2 

The Path G =    , n    2 is an super fibonacci prime anti-

magic graph. 

Proof: 

Let g : V(G)   { f2, f3, … fn + 1} defined by g(  ) =     , i 

= 1,2,... n such that g
 
( uv )  = g.c.d ( g(u), g(v) ) = 1, for 

all u, v   V(G) and the edge labels are g
*
 : E(G)    { f2, 

f3, … fn + 1}. 

Hence the theorem. 

Theorem 3.3 

The 1 – sided infinite path P1 is super fibonacci prime 

anti-magic graph. 

Proof: 

Let g : V(G)   { f2, f3, … fn + 1,..} defined by g(  ) =     , 

i = 1,2,...  such that g
 
( uv )  = g.c.d ( g(u), g(v) ) = 1, for 

all u, v   V(G) and the edge labels are g
*
 : E(G)    { f2, 

f3, … fn + 1,....}. 

Thus we proved. 

4. CONCLUSION  
In this paper we have shown that cycles, caterpillar, 

spider, crown, star and dragon graphs are fibonacci prime 

anti-magic labeling. Also we investigated that paths and 

1-sided infinite paths are super Fibonacci prime anti-

magic labeling. In future, the same process will be 

analysed for other graphs. 
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