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Abstract: A graph ࡳ =  if a  [ࡳࡹ࡭ࡳࡲ] edges is called Fibonacci Graceful Anti magic Graph ࢗ vertices and ࢖ ࢎ࢚࢏࢝ (ࣘ,ࡱ,ࢂ)
function ࣘ is defined as ࣘ:ࢂ → ൛૙,૚,૛, … ା૚ൟࢗࡲ,  and the induced edge labeling ࣘ∗:ࡱ → ൛ࡲ૛,ࡲ૜,ࡲ૝, …  ା૚ൟ is defined byࢗࡲ,
(࢛࢜)∗ࣘ = (࢛)ࣘ| −  is bijective. In addition  all the vertex sums are pairwise distinct and all the edges are unique. In this|(࢜)ࣘ
article the concept of Fibonacci Graceful Anti- Magic Labeling [ࡸࡹ࡭ࡳࡲ] is introduce and investigate some star related  graphs 
which  are Fibonacci Graceful Anti magic Graph [ࡳࡹ࡭ࡳࡲ]. 
AMS Classification : 05C78 
Keywords:  Crown graph, Bi-star, Double star, Bi-shell, ࡳࡹ࡭ࡳࡲ,ࡸࡹ࡭ࡳࡲ. 
 

I.      INTRODUCTION 
Fibonacci graceful labeling idea was  introduced by E.Barkaukas et.all [3]. Hartsfield and Ringel introduced the concept of Anti-
Magic labeling. The concept of Fibonacci mean Anti-magic labeling was introduced by Ameenalbibi and T.Ranjani[1]. Now this 
article is based on connected, undirected and Star related Graphs. Python is the most popular language in world wide. It was 
introduced  by GuioVan Rossum on Feburary 20,1991.Fibonacci Graceful Anti- Magic Labeling [ܮܯܣܩܨ]concept is introduce 
here. While  investigating  some star based graphs  it is  found that they are  Fibonacci Graceful Anti magic Graph [ܩܯܣܩܨ].Here 
Python coding is generated for  the Fibonacci Graceful Anti-Magic Labeling. 
 

II.      DEFINITIONS 
1) Definition 2.1: The Fibonacci numbers ܨଵ,ܨଶ,ܨଷ, … are defined by ܨ଴ = ଵܨ,0 = ଶܨ,1 = 1, … and ܨ௡ାଵ = ௡ܨ +  ௡ିଵ, n≥1. Theܨ

Fibonacci sequence is 1,1,2,3,5 … 
2) Definition 2.2: The function  ߶:ܸ(ܩ) ⟶ {0,1,2, …  if the  ܮܯܣܩܨ  is called (௧௛ Fibonacci numberݍ  ௤ is theܨ here)  {௤ାଵܨ,

induced edge labeling  ߶∗ ∶ (ܩ)ܧ  ⟶ ,ସܨ,ଷܨ,ଶܨ} … ߶  ௤ାଵ} defined byܨ, ∗ (ݒݑ) = −(ݑ)߶|  is bijective. In addition all |(ݒ)߶
the vertex sums are pairwise distinct and all the edges are unique. 

3) Definition 2.3 : Crown  graph is  obtained  by  joining  a single pendant  edge to each vertex of the cycle ܥ௡. It is denoted 
byܥ௡  .ଵܭ⊙

4) Definition 2.4: Double star ܭଵ,௡,௡  is a tree obtained from the star ܭଵ,௡ by adding a new pendant edge to each  of  the existing  ݊ 
pendant vertices.  

5) Definition2.5 : A Bi-star ܤ௡,௡ graph  is obtained  by  adding  the central vertices of two copies of  Star. 
6) Definition 2.6 : A Bi-Shell ܵܤ௡,௡graph isobtained  by adding  the central vertices of two copies of  Shell. 
7) Definition 2.7 : The Vertex sum at one vertex is the sum of labels of all edges incident to such a           vertex. 
 

III.      RESULTS 
1) Theorem   
Crown graph  ܥ௡   .݊ for all  ܩܯܣܩܨ ଵ isܭ⊙
Proof: 
Let ܥ௡ ݌ ଵ be the crown. The order of the crown isܭ⊙ = 2݊  and the sizeis  ݍ = 2݊.   Let  ܸ(ܩ) = {ܽଵ, ܽଶ, …ܽ௡ ,ܾଵ,ܾଶ, … , ܾ௡} here 
 ܽଵ, ܽଶ, … , ܽ௡  are  the  vertices  of  the cycle ܥ௡ and ܾ௜ ′ݏ are  the pendant  vertices  adjacent to ܽ௜  ௡. The edge setܥ of the cycle ݏ′
(ܩ)ܧ  = ൛݁௜௜ , ݁௜௝ൟ where ݁௜௜ = (ܽ௜ܾ௜) and ݁௜௝ = ൫ܽ௜ ௝ܽ൯. 
Define ߶:ܸ ⟶ {0,1,2, …  {௤ାଵܨ,
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 ߶(ܽଵ) = 0  
߶(ܽ௜ାଵ)  = ݅ ݎ݋݂       ଶ௜ାଶܨ  =  1,2,3, … , ݊ − 1 
߶(ܾ௜ାଵ)  = ݅ ݎ݋݂      ଶ௜ାଵܨ  = 1, 3 … . .݊ − 1 
 ߶(ܾଷ) = 6 
 ߶(ܾଵ) =    ଶ௡ାଵܨ
The edge labels are 
݁௜௜ = ߶∗(ܽ௜ ௜ܾ) = |߶(ܽ௜) −߶(ܾ௜)|           ݂ݎ݋  ݅ = 1,2,3, … ,݊ 
݁௜௝ = ߶∗(ܽ௜ ௝ܽ) = ห߶(ܽ௜) −߶൫ ௝ܽ൯ห           ݂ݎ݋  ݅ = 1,2,3, … ݆  ݎ݋݂ ݀݊ܽ ݊, = ݅ + 1 
Here all the vertex sums are pairwise distinct and all the edges are unique. 
Thus  ߶ admitsܮܯܣܩܨ.  
Hence Crown  ܥ௡⊙ܭଵ  is  ܩܯܣܩܨ.   
Python coding and output is enclosed in the Appendix . 
Illustration 3.1 

 
Figure 1. The Crown ܥ଺⊙ܭଵ is ܩܯܣܩܨ 

2) Theorem  
Double star graph is  ܩܯܣܩܨ  for all ݊. 
Proof : 
Let  ܭଵ,௡,௡  be the double star. The order of ܭଵ,௡,௡is ݌ = 2݊ + 1 and the size ݍ = 2݊. By the definition of  ܭଵ,௡,௡  the vertex set 
(ܩ)ܸ  =  ൛ܽ, ܾଵ,ܾଶ , … ,ܾ௡ ,   ܿଵ,ܿଶ, … , ܿ௡ൟ.Let ܽ be the central vertex, and ܾଵ,ܾଶ , … ,ܾ௡ be the vertices of the star and ܿଵ,ܿଶ, … , ܿ௡  be 
the vertices adding new pendent edge to each existing of the ݊ pendent edges.The edge set  (ܩ)ܧ = {݁௜ , ݁௜௜}here ݁௜ = (ܾܽ௜) and 
݁௜௜ = (ܾ௜ܿ௜). 
Define  ߶:ܸ ⟶ {0,1,2 … .  ௤ାଵ} as followsܨ.
߶ (ܽ) = 0, 
߶ (ܾ௜) = ଶ௡ାଶି௜ܨ                       ݅ =   1, 2, . . . ,݊. 
 ߶(ܿ௜) = ߶ (ܾ௜)− ௡ାଶି௜ܨ            ݅ =  1,2, … , ݊. 
The edge labels are 
݁௜௜ = ߶∗( ௜ܾܿ௜) = |߶(ܾ௜)− ߶(ܿ௜)|           ݂ݎ݋  ݅ = 1,2,3, … , ݊ 
݁௜ = ߶∗(ܾܽ௜) = |߶(ܽ) − ߶(ܾ௜)|             ݂ݎ݋  ݅ = 1,2,3, … ,݊ 
Here all the vertex  sums are pairwise distinct and all the edges are  unique. 
Thus ߶ admits ܮܯܣ .  
Hence the double star Kଵ,୬,୬ isܩܯܣܩܨ. 
Python coding and output is enclosed in the  Appendix . 
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Illustration 3.2 

 
Fig 2. Double star Kଵ,ସ,ସ is ܩܯܣܩܨ 

3) Theorem 
Bi-star  ܤ௡,௡ is ܩܯܣܩܨ for all n. 
Proof: 
Let ܤ௡,௡ be Bi-star, By the definition ofܤ௡,௡, The order of the Bi-star  ܤ௡,௡ ݌ ݏ݅  = 2݊ + 2 and size is ݍ = 2݊ + 1.The vertex set 
(ܩ)ܸ = {ܽ଴, ܽଵ,ܽଶ, … ,ܽ௡ ,ܾ଴, ଵܾ,ܾଶ, … ,ܾ௡}. Let ܽଵ, ܽଶ, … , ܽ௡ be the adjacent vertices of ܽ଴ and ܾଵ,ܾଶ, … ,ܾ௡  be the adjacent vertices 
of ܾ଴. 
(ܩ)ܧ = ൛݁ଵ∗, ௝݁ , ௝݁ൟhere݁௜ = (ܾ଴ ௜ܾ),݃௜ = (ܽ଴ܽ௜), ݁ଵ∗ = (ܽ଴ܾ଴). 
Define ߶:ܸ ⟶ {0,1,2, …  ௤ାଵ} as followsܨ,
߶(ܽ଴) = 0  
߶(ܽ௜ାଵ) = ݅ ݎ݋݂                 ௡ାଶା௜ܨ  =  1,2,3, … ,݊ − 1 
߶(ܾ௜ାଵ) = ௜ାଶܨ  + ݅ ݎ݋݂           ଶܨ = 1, 2,3, … ,݊ − 1 
߶(ܾ଴) =   ଶܨ
The edge labels are 
݁௜ = ߶∗(ܾ଴ ௜ܾ) = |߶(ܾ଴)− ߶(ܾ௜)|           ݂ݎ݋  ݅ = 1,2,3, … ,݊ 
݃௜ = ߶∗(ܽ଴ܽ௜) = |߶(ܽ଴)− ߶(ܽ௜)|           ݂ݎ݋  ݅ = 1,2,3, … , ݊ 
݁ଵ∗ = ߶∗(ܽ଴ܾ଴) = |߶(ܽ଴) −߶(ܾ଴)|           
Here all the vertex  sums are pairwise distinct and all the edges are  unique. 
Thus  ߶ admits  ܮܯܣܩܨ.  
Hence the graph ܤ௡,௡   .ܩܯܣܩܨ ݏ݅ 
Python coding and output is enclosed in  the Appendix . 
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Illustration 3.3 

 
Fig 3. Bi-starܤହ,ହ is ܩܯܣܩܨ 

4) Theorem 
 Bi-shell ܵܤ௡,௡ is ܩܯܣܩܨ for all n. 
Proof: 
Let ܵܤ௡,௡  be the Bi-shell graph, The order of  ܤ௡,௡ is ݌ = 2݊ + 2 and ݐℎ݁ ݍ ݏ݅ ݁ݖ݅ݏ = 4݊ − 1 . The vertex set 
(ܩ)ܸ = ൛ܽ଴, ܽଵ,ܽଶ, … ,ܽ௡ ,ܾ଴, ଵܾ,ܾଶ, … ,ܾ௡ൟ.Let ܽଵ,ܽଶ, … ,ܽ௡be the adjacent vertices of ܽ଴ and ܾଵ,ܾଶ, … ,ܾ௡  be the adjacent vertices 
of ܾ଴. 
(ܩ)ܧ = ൛݁ଵ∗, ݁௜ , ݁௜௝,݃௜ ,݃௜௝ൟhere ݁௜ = (ܾ଴ ௜ܾ),݃௜ = (ܽ଴ܽ௜), ݁ଵ∗ = (ܽ଴ܾ଴), ݁௜௝ = ൫ܾ௜ ௝ܾ൯,݃௜௝ = ൫ܽ௜ ௝ܽ൯. 
Define ߶:ܸ ⟶ {0,1,2, …  {௤ାଵܨ,
߶(ܽ଴) =    ଶܨ
߶(ܽ௜) = + ଶ௜ାଵܨ  ݅ ݎ݋݂           ଶܨ =  1,2,3, … , ݊ 
߶(ܾ௜) = ݅ ݎ݋݂                ସ௡ିଶ௜ାଶܨ  = 1, 2,3, … ,݊ 
߶(ܾ଴) = 0 
The edge labels are 
݁௜ = ߶∗(ܾ଴ ௜ܾ) = |߶(ܾ଴)− ߶(ܾ௜)|           ݂ݎ݋  ݅ = 1,2,3, … ,݊ 
݃௜ = ߶∗(ܽ଴ܽ௜) = |߶(ܽ଴)− ߶(ܽ௜)|           ݂ݎ݋  ݅ = 1,2,3, … , ݊ 
݁ଵ∗ = ߶∗(ܽ଴ܾ଴) = |߶(ܽ଴) −߶(ܾ଴)|           
݁௜௝ = ߶∗(ܾ௜ ௝ܾ) = ห߶(ܾ௜)−߶൫ ௝ܾ൯ห           ݂ݎ݋  ݅ = 1,2,3, … ݆  ݎ݋݂ ݀݊ܽ  ݊, = ݅ + 1 
݃௜௝ = ߶∗(ܽ௜ ௝ܽ) = ห߶(ܽ௜) −߶൫ ௝ܽ൯ห           ݂ݎ݋  ݅ = 1,2,3, … , ݆  ݎ݋݂ ݀݊ܽ ݊ = ݅ + 1 
Here all the vertex  sums are pairwise distinct and all the edges are  unique. 
Thus  ߶ admitsܮܯܣܩܨ.  
Hence the graph ܵܤ௡,௡   .ܩܯܣܩܨ ݏ݅ 
Python coding and output is enclosed in  the Appendix . 
Illustration 3.4 

 
Fig.4.Bi-Shell  ܵܤସ,ସ is ܩܯܣܩܨ 
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IV.      CONCLUSION 
In this article the concept of  Fibonacci Graceful Anti-Magic Labeling and   demonstrated  some Star related graphs are Fibonacci 
Graceful Anti – Magic Graphs.  Python codings are  generated for the Fibonacci Graceful Anti-Magic Labeling for the Star related 
Graphs. In future  different concept of labeling will be developed. 
 

V.      APPENDIX 
1) Python Coding  and output   for  Crown graph   ܥ௡  .ଵܭ⊙

 
 
2) Python Coding  and output for double starܭଵ,௡,௡ 
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3) Python Coding  and  output for Bi-star  ܤ௡,௡: 

 
 
4) Python  Coding  and  output for Bi-shell  ܵܤ௡,௡ 
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