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ABSTRACT: Let G be a graph with p vertices and q edges and k},{0,1,2,... V(G):f →  be an injective 

function, where k is a positive integer. If the induced edge labeling
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1087542 F..., ,F,F,F,F,F,F E(G):f*  defined by f*(uv) = f(u)+f(v), for each E(G)  uv , is  a 

bijection, then the labeling f is called an odd Fibonacci edge irregular labeling of G. A graph which admits an 

odd Fibonacci edge irregular labeling is called an odd Fibonacci edge irregular graph. The odd Fibonacci edge 

irregularity strength ofes(G) is the minimum k for which G admits an odd Fibonacci edge irregular labeling. The 

odd Fibonacci edge irregularity strength for Pn ,  K1,n , PnʘK1, B(m,n) and the non existence of an odd Fibonacci 

edge irregular labeling for the graphs Kp , Km,n  have been determined. 
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1. INTRODUCTION 

By a graph, we mean a finite undirected graph without loops or multiple edges with p vertices and q edges. A graph 

labeling is an assignment of integers to the vertices or edges or both. Rosa[7] introduced the concept of graceful labeling. 

The Fibonacci numbers can be defined by the linear recurrence Fn = Fn-1+Fn-2, n ≥3. This generates an infinite sequence 

of integers F1=1, F2=1, F3=2, F4=3, F5=5, F6=8, F7=13 etc.  In 2020, G.Chitra et al. [3] have introduced the concept of 

odd Fibonacci mean labeling.  

  Motivated by this, we have introduced an odd Fibonacci edge irregular labeling (OFEIL) which is an injective function

k},{0,1,2,... V(G):f → , k being a positive integer if the induced edge labeling 
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is  bijection. 

If such a labeling exists, then G is called an odd Fibonacci edge irregular graph (OFEIG) and the minimum possible k is 

called the odd Fibonacci edge irregularity strength ofes(G). In this paper, the odd Fibonacci edge irregularity strength for 

Pn ,  K1,n , PnʘK1, B(m,n) and the non existence of an odd Fibonacci edge irregular labeling for the graphs Kp , Km,n  have 

been determined. 

 

2. Main Results 

Theorem 2.1. Every path Pn, (n ≥ 2) is an OFEIG and ( )
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Proof.  Let G = Pn.  In G, q = n-1. 

Let V(G) = {v1,v2, …,vn}  and 1}-ni1 : v{v E(G) 1ii = + . 

Case (i) n is even   
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Case (ii) n is odd 

Define 













→
−







+ 1

2

n
n

F0,1,2,..., V(G):f as follows:
 

( )  , F  vf
1

2

n
n

1
−







+

=

 

( )  F  vf
2

2

n
n

2
−







+

=
 and 

( )































=

−

.even  is i andn    i4     ,    F
2

1

odd is i andn    i3      ,   F
2

1

  vf

2

8-3i

2

53i

i

 
Then  f* is obtained as follows: 
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Figure 1:ofes( P8) = 45 
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Theorem 2.2 Every star graph K1,n (n ≥ 1) is an OFEIG and  
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Figure 2: ofes( P9) = 144 
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Theorem 2.3 PnʘK1 (n ≥ 2) is an OFEIG and ( ) .F
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Figure 3: ofes( K1,6) = 54 



JOURNAL OF ALGEBRAIC STATISTICS 

Volume 13, No. 3, 2022, p. 1230-1238 

https://publishoa.com 

ISSN: 1309-3452 

1234 

 

 

 

 

 

 

 

 

 

 

 

 

Theorem 2.4 A Bistar graph B(m, n) with m ≥ n, is an OFEIG and ofes(G) = 
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Figure 4: ofes(P7ʘK1) = 3383 
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Theorem 2.5  Every complete graph Kp  (p ≥ 3), is not an OFEIG. 

Proof.  Let G = Kp  and the vertex set of G be {v1, v2, …,vp}. 

In G,  deg(vi) = p-1, for all i. To obtain F2 as an edge label, it is necessary to assign 0 and 1 to a pair of adjacent vertices. 

Choose an arbitrary vertex vi and vi+1 such that f(vi) = 0, f(vi+1) = 1. To get F4, either assign 3 to the one of the adjacent 

vertex of vi or 2 to the one of the adjacent vertex of vi+1, where the addition in the suffix is taken over addition modulo p. 

If 3 is assigned to the vertex vi-1, then the edge vivi-1 have the label F4. But the label of the edge vi-1vi+1 is 4, which is not 

an odd Fibonacci number. Suppose 2 is assigned to the vertex vi-1, then the edge vi-1vi+1 have the label F4. But the label of 

the edge vi-1vi is 2, which is not an odd Fibonacci number.  

Hence the graph G is not an OFEIG.                                                                                                       □           

Theorem 2.6 A graph G with p ( ≥ 5) vertices having deg(vi) ≥ p – 2, for all i is not an OFEIG. 

Proof.  Let V(G) = {v1,v2, …,vp}. To obtain F2, it is necessary to assign 0 and 1 to a pair of  adjacent vertices. Choose  v1 

and v2 such that f(v1) = 0 and f(v2) = 1. To obtain F4, either 3 is assigned to one of the adjacent vertex of v1 or 2 is 

assigned  to one of the adjacent vertex of v2. 

Choose a vertex v3 which is adjacent to both v1 and v2. Suppose 3 is assigned to the vertex v3. Then the edge v1v3 has the 

label F4, but the label of the edge v2v3 is 4 which is not an odd Fibonacci number. If 2 is assigned to the vertex v3,  then 

the edge v2v3  has the label F4. But the label of the edge v1v3 is 2 which is not an odd Fibonacci number. 

Suppose v3 is a vertex adjacent to v1 and non adjacent to v2. To obtain F4 as an edge label, either 3 is assigned to the 

vertex of v3 or 2 is assigned to one of the adjacent vertex of v2. By assigning 3 to the vertex v3, the edge v1v3 has the label 
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Figure 5: ofes(B(5, 4)) = 987 
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F4. To obtain F5 as an edge label, either 2 is assigned to one of the adjacent vertex of v3 or 4 is assigned to one of the 

adjacent vertex of v2.  Let the adjacent vertex of v3 say v4 which is assigned by 2. Then the edge v3v4 has the label F5. 

Since deg(vi) ≥ p – 2, for all i, it is impossible that v4 is non adjacent to both v1 and v2. If v4 is adjacent to v1, then the 

edge v1v4 has the label 2 which is not an odd Fibonacci number. Suppose v4 is adjacent to v2. Then the edge v2v4 has the 

label 3 which is already an edge label of v1v3. Let the adjacent vertex of v2 say v4 which is assigned by 4. Then the edge 

v2v4 has the label F5. Since deg(vi) ≥ p – 2, for all i, it is impossible that v4 is non adjacent to both v1 and v3. If v4 is 

adjacent to v1, then the edge v1v4 has the label 4 which is not an odd Fibonacci number. Suppose v4 is adjacent to v3. 

Then the edge v3v4 has the label 7 which is not an odd Fibonacci number. Suppose 2 is assigned to one of the adjacent 

vertex of v2 say v3. Then the edge v2v3 has the label F4. To obtain the edge label F5, either 5 is assigned to one of the 

adjacent vertex of v1 or 3 is assigned to one of the adjacent vertex of v3 or 4 is assigned to one of the adjacent vertex of 

v2. Let the adjacent vertex of v1 say v4 which is assigned by 5. Then the edge v1v4 has the label F5. It is impossible that v4 

is non adjacent to both v2 and v3. If v4 is adjacent to v2, then the edge v4v2 has the label 6 which is not an odd Fibonacci 

number. Suppose v4 is adjacent to v3. Then the edge v3v4 has the label 7 which is not an odd Fibonacci number. Let the 

adjacent vertex of v2, say v4, which is assigned by 4. Then the edge v2v4 has the label F5. It is impossible that v4 is non 

adjacent to both v1 and v3. If v4 is adjacent to v1, then the edge v4v1 has the label 4 which is not an odd Fibonacci number. 

Suppose v4 is adjacent to v3. Then the edge v3v4 has the label 6 which is not an odd Fibonacci number. If the adjacent 

vertex of v3 say v4 which is assigned by 3, then the edge v3v4 has the label F5. It is impossible that v4 is non adjacent to 

both v1 and v2. If v4 is adjacent to v1, then the edge v1v4 has the label 3 which is already an edge  label of v2v3. Suppose v4 

is adjacent to v2. Then the edge v2v4 has the label 4 which is not an odd Fibonacci number.  

Hence G is not an OFEIG.                                                                                                                                       □ 

Theorem 2.7 The graph Km, n (m≥2, n ≥4) is not an OFEIG. 

Proof.  Let G = Km,n . 

Let V1 = {u1,u2, …,um}, V2 = {v1, v2, …,vn} be the partitions of G and  assume that m ≤ n. 

E(G) = {uivj : 1 ≤ i ≤ m, 1 ≤ j ≤ n }. To obtain F2 as an edge label, it is necessary to assign 0 and 1 to a pair of adjacent 

vertices. Choose an arbitrary vertex, say u1 in V1 and v1 in V2 such that f(u1) =0, f(v1) =1. To get F4  as an edge label, 

either 3 is assigned to one of the adjacent vertex of u1 or 2 is assigned to one of the adjacent vertex of v1. 

  Choose a vertex v2 which is adjacent to all ui’s, 1 ≤ i ≤ m. If 3 is assigned to the vertex v2, then the edge u1v2 has 

the label F4. To get the edge label F5, either 5 is assigned to one of the adjacent vertex of u1 or 4 is assigned to one of the 

adjacent vertex of v1 or 2 is assigned to one of the adjacent vertex of v2. If 4 is assigned to the vertex u2, then the edge 

u2v1 has the label F5 but the label of the edge u2v2 is 7 which is not an odd Fibonacci number. Suppose 2 is assigned to 

the vertex u2. Then the edge u2v2 has the label F5 but the label of the edge u2v1 is 3 which is already an edge label of u1v2. 

Therefore, the only way to obtain F5 is the assignment of the label 5 to one of the adjacent vertex of u1. Thus choose a 

vertex v3 and label as 5. To obtain F7, either 13 is assigned to one of the adjacent vertex of u1 or 12 is assigned to one of 
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the adjacent vertex of v1 or 10 is assigned to one of the adjacent vertex of v2 or 8 is assigned to one of the adjacent vertex 

of v3. If 12 is assigned to the vertex u2, then the edge u2v1 has the label F7 but the label of the edge u2v2 is 15 and u2v3 is 

17 respectively which are not an odd Fibonacci numbers. Suppose 10 is assigned to the vertex u2. Then the edge u2v2 has 

the label F7 but the label of the edges u2v1 and u2v3 are 11 and 15 respectively which are not odd Fibonacci numbers. 

Suppose 8 is assigned to the vertex u2. Then the edge u2v3 has the label F7 but the label of the edges u2v1 and u2v2 are 9 

and 11 respectively which are not odd Fibonacci numbers. Therefore, 13 is assigned to the vertex v4 which is adjacent to 

u1. Thus the label of the edge u1v4 is F7. Proceeding like this the vertices vj can get the label as 
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vertex ui’s namely um, then the edges umv1 and umv2 have the labels k+1 and k+3 respectively which are not odd 

Fibonacci numbers. Therefore,  1-F
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is to be assigned to the vertex um. But the edge label of umv2 is 
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is not an odd Fibonacci number as , 8  F-F i1i + for all i ≥ 4.

 
 

Choose a vertex u2 which is adjacent to all vj’s, 1 ≤ j ≤ n. By assigning 2 to the vertex u2, the edge u2v1 has the label F4. 

To obtain F5 as an edge label, either 5 is assigned to one of the adjacent vertex of u1 or 3 is assigned to one of the 

adjacent vertex of u2 or 4 is assigned to one of the adjacent vertex of v1. If 5 is assigned to the vertex v2, then the edge 

u1v2 has the label F5 but the label of the edge u2v2 is 7 which is not an odd Fibonacci number. Suppose 3 is assigned to 

the vertex v2. Then the edge u2v2 has the label F5 but the label of the edge u1v2 is 3 which is already an edge label of u1v2. 

Therefore, 4 is to be assigned to the vertex u3 which is adjacent to v1. Thus the label of the edge u3v1 is F5. To obtain F7 

as an edge label, either 13 is assigned to one of the adjacent vertex of u1 or 11 is assigned to one of the adjacent vertex of 

u2 or 9 is assigned to one of the adjacent vertex of u3 or 12 is assigned to one of the adjacent vertex of v1. If 13 is 

assigned to the vertex v2, then the edge u1v2 has the label F7 but the label of the edges u2v2 and u3v2 are 15 and 17 

respectively which are not odd Fibonacci numbers. Suppose 11 is assigned to the vertex v2. Then the edge u2v2 has the 

label F7 but the label of the edges u1v2 and u3v2 are 11 and 15 respectively which are not odd Fibonacci numbers. If 9 is 

assigned to the vertex v2, then the edge u3v2 has the label F7 but the label of the edges u1v2 and u2v2 are 9 and 11 

respectively which are not odd Fibonacci numbers. Therefore, 12 is to be assigned to the vertex u4 which is adjacent to 

v1.  

 

Thus the label of the edge u4v1 is F7. Proceeding like this, the vertices of ui can get the label as mi1  ,1F
1

2

i
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 is assigned to the vertex, 

then the edges u1v2 and u2v2 have the labels k and k+2 respectively which are not odd Fibonacci numbers. Therefore, 

   F
2

2

m
m +








+

is to be assigned to the vertex v2. But the edge label of u2v2 is    2F
2

2

m
m

+
+







+

is not an odd Fibonacci 

number as  , 8  F-F i1i + for all i ≥ 4. 

Similarly, odd Fibonacci edge irregular labeling does not exist if we choose f(u1)=1 and f(v1)=0. Hence the graph Km,n is 

not an  OFEIG.                                                      □ 

  

Observation 2.8: The graphs K2,2, K2,3 and K3,3 are not OFEIG. From Theorem 2.2, Theorem 2.7 and Observation 2.8, it 

can be concluded that Km,n is an OFEIG only when it is a star graph. 

 

Conjecture: A cyclic graph is not an OFEIG. 
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