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Abstract

A total edge Fibonacci irregular labeling f : V (G) ∪ E(G) → {1, 2, . . . ,K} of a graph G =

(V,E) is a labeling of vertices and edges of G in such a way that for any different edges xy

and x
′
y

′
their weights f(x) + f(xy) + f(y) and f(x

′
) + f(x

′
y

′
) + f(y

′
) are distinct Fibonacci

numbers. The total edge Fibonacci irregularity strength, tefs(G ) is defined as the minimum K for
which G has a total edge Fibonacci irregular labeling. If a graph has a total edge Fibonacci irregular
labeling, then it is called a total edge Fibonacci irregular graph. In this paper, we prove K1,n , bistar
<(Bn,n)> , subdivision of bistar<(Bn,n;W )> and <(B2,n;Wi)> (1 ≤ i ≤ n) are total edge
Fibonacci irregular graphs.

Keywords: Total vertex irregular labeling, edge irregular total K -labeling, total edge Fibonacci
irregular labeling.
AMS Subject Classification(2010): 05C78.

1 Introduction

By a graph, we mean a finite, undirected graph without loops and multiple edges. For terms not

defined here, we refer to Harary [2]. A total vertex irregular labeling on a graph G with v vertices and

e edges is an assignment of integer labels to both vertices and edges so that the weights calculated at

vertices are distinct. The weight of a vertex v in G is defined as the sum of the label of v and the

labels of all the edges incident with v , that is wt(v) = λ(v)+
∑

uv∈E
λ(uv). The total vertex irregularity

strength of G , denoted by tvs(G ), is the minimum value of the largest label over all such irregular

assignments. For a graph G = (V,E) , define a labeling f : V (G) ∪ E(G) → {1, 2, . . . ,K } to be

an edge irregular total K -labeling of the graph G if for every two different edges xy and x
′
y
′

of G

the edge weights wt(xy ) 6= wt(x
′
y
′
). The total edge irregularity strength, tes(G ), is defined as the

minimum K for which G has an edge irregular total K -labeling. The notion of a total vertex irregular

labeling and total edge irregular labeling are introduced by Baca et al [1]
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Definition 1.1. The Fibonacci numbers can be defined by the linear recurrence relation

Fn =


0 if n = 0,

1 if n = 1,

Fn−1 + Fn−2 if n > 1.
This generates the infinite sequence of integers 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, . . .

2 Main Results

S. Amutha and K M.Kathiresan introduced the notion of total edge Fibonacci irregular labeling and

also they proved that graphs like Pn , Cn and book with(3 and 4 sides) are total edge Fibonacci irregular

graphs.

Definition 2.1. A total edge Fibonacci irregular labeling f : V (G)∪E(G)→ {1, 2, . . . ,K} of a graph

G = (V,E) is a labeling of vertices and edges of G in such a way that for any different edges xy and

x
′
y
′

their weights f(x) + f(xy) + f(y) and f(x
′
) + f(x

′
y
′
) + f(y

′
) are distinct Fibonacci numbers.

The total edge Fibonacci irregularity strength, tefs(G ) is defined as the minimum K for which G

has total edge Fibonacci irregular labeling.

Note that if f is a total edge Fibonacci irregular labeling of G = (V,E) with |V (G)| = p and

|E(G)| = q then F4(= 3) ≤ wt(xy) ≤ Fq+3 which implies that tefs ≥ dFq+3

3 e .

Example 2.2. For the cycle C4 , n = 4 , tefs = dFn+3

3 e . Therefore, tefs = dF7
3 e=5.
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Figure 1

Theorem 2.3. The star graph K1,n has a total edge Fibonacci irregular labeling and tefs (K1,n) ≤
bFn+3

2 c , for any n .

Proof: Let V = {v, v1, v2, . . . , vn} be the vertex set and E = {ei = vvi : i = 1, 2, . . . , n} be the

edge set of K1,n . Then |V | = n+ 1 and |E| = n .

Define f : V ∪ E → {1, 2, . . . , bFn+3

2 c} by f(v) = 1 , f(vi) = bFi+3

2 c ; i = 1, 2, . . . , n and

f(ei) = Fi+3 − bFi+3

2 c − 1 ; i = 1, 2, . . . , n .

By this labeling, wt(ei) = f(v) + f(ei) + f(vi) ; i = 1, 2, . . . , n .

= 1 + (Fi+3 − bFi+3

2 c − 1) + bFi+3

2 c
= Fi+3

Thus, the weights of e1, e2, . . . , en are F4, F5, . . . , Fn+3 respectively. Also, tefs (K1,n) ≤ bFi+3

2 c , for

any n .
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Example 2.4. The graph (K1,8) is total edge Fibonacci irregular labeling and tefs (K1,8) ≤ bF11
2 c =

44 .
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Figure 2: Total edge Fibonacci irregular labeling of (K1,8) .

Theorem 2.5. The bistar graph Bn,n for n ≥ 2 has a total edge Fibonacci irregular labeling and tefs

(Bn,n) ≤ bF2n+4

2 c − 1 .

Proof: Let V = {u, v, u1, u2, . . . , un, v1, v2, . . . , vn} be the vertex set and

E = {e = uv, xi = uui, yi = vvi ; i = 1, 2, . . . , n} be the edge set. Then |V | = 2n + 2 and

|E| = 2n+ 1 .

Define f : V ∪ E → {1, 2, . . . , bF2n+4

2 c − 1} by f(u) = 1 , f(v) = 3 , f(u1) = 1 , f(v1) = 4 ,

f(ui) = bF2i+4

2 c − 1 ; i = 2, 3, . . . , n , f(vi) = bF2i+4

2 c − 1 ; i = 2, 3, . . . , n and f(e) = 1 ,

f(x1) = 1 , f(xi) = F2i+3 − bF2i+4

2 c ; i = 2, 3, . . . , n , f(y1) = 1 , f(yi) = F2i+4 − bF2i+4

2 c − 2 ;

i = 2, 3, . . . , n .

By this labeling, wt(e) = f(u) + f(e) + f(v)

= 1 + 1 + 3 = 5 = F5

wt(x1) = f(u) + f(x1) + f(u1)

= 1 + 1 + 1 = 3 = F4

wt(y1) = f(v) + f(y1) + f(v1)

= 3 + 1 + 4 = 8 = F6

wt(xi) = f(u) + f(xi) + f(ui) ; i = 2, 3, . . . , n .

= 1 + (F2i+3 − bF2i+4

2 c) + (bF2i+4

2 c − 1)

= F2i+3

Thus, the weights of x2, x3, . . . , xn are F7, F9, . . . , F2n+3 .

wt(yi) = f(v) + f(yi) + f(vi) ; i = 2, 3, . . . , n .

= 3 + (F2i+4 − bF2i+4

2 c − 2) + (bF2i+4

2 c − 1)

= F2i+4

That is, weights of y2, y3, . . . , yn are F8, F10, . . . , F2n+4 .

Thus, the weights of edges e, x1, y1, x2, y2, . . . , xn, yn are F4, F5, F6, . . . , F2n+3, F2n+4 respec-

tively and tefs (Bn,n) ≤ bF2n+4

2 c − 1 .
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Example 2.6. The graph (B5,5) is total edge Fibonacci irregular labeling and tefs (B5,5) ≤ bF14
2 c −

1 = 187 .

r r r
r

A
A
A
A
A
AAr

"
"
"
"
"
"
""

r
r

r
r
r
r

r

1 3

1

9

26

71

187

4

9

26

71

187

1
F5

1
F4

3
F7

7
F9

17
F11

45F13

1F6

9
F8

26
F10

70 F12

187F14

Figure 3: Total edge Fibonacci irregular labeling of (B5,5) .

Theorem 2.7. The Bistar graph (Bn,n;W ) for n ≥ 2 has a total edge Fibonacci irregular labeling and

tefs (Bn,n;W ) ≤ bF2n+5

2 c − 1 .

Proof: Let V = {u, v, w, u1, u2, . . . , un, v1, v2, . . . , vn} be the vertex set and E = {x = uw, y =

wv, xi = uui, yi = vvi ; i = 1, 2, . . . , n} be the edge set. Then |V | = 2n+ 3 and |E| = 2n+ 2 .

Define f : V ∪ E → {1, 2, . . . , bF2n+5

2 c − 1} by f(u) = 1 , f(w) = 2 , f(v) = 3 , f(u1) = 1 ,

f(v1) = 5 , f(ui) = bF2i+5

2 c − 1 ; i = 2, 3, . . . , n , f(vi) = bF2i+5

2 c − 1 ; i = 2, 3, . . . , n and

f(x) = 2 , f(x1) = 1 , f(xi) = F2i+4 − bF2i+5

2 c ; i = 2, 3, . . . , n , f(y) = 1 , f(y1) = 5 ,

f(yi) = F2i+5 − bF2i+5

2 c − 2 ; i = 2, 3, . . . , n .

By this labeling, wt(x) = f(u) + f(x) + f(w)

= 1 + 2 + 2 = 5 = F5

wt(y) = f(w) + f(y) + f(v)

= 2 + 3 + 3 = 8 = F6

wt(x1) = f(u) + f(x1) + f(u1)

= 1 + 1 + 1 = 3 = F4

wt(y1) = f(v) + f(y1) + f(v1)

= 3 + 5 + 5 = 13 = F7

wt(xi) = f(u) + f(xi) + f(ui) ; i = 2, 3, . . . , n .

= 1 + (F2i+4 − bF2i+5

2 c) + (bF2i+5

2 c − 1)

= F2i+4

That is, weights of x2, x3, . . . , xn are F8, F10, . . . , F2n+4 .

wt(yi) = f(v) + f(yi) + f(vi) ; i = 2, 3, . . . , n .

= 3 + (F2i+5 − bF2i+5

2 c − 2) + bF2i+5

2 c − 1)

= F2i+5
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That is, weights of y2, y3, . . . , yn are F9, F11, . . . , F2n+5 .

Thus, the weights of edges x, y, x1, y1, x2, y2, . . . , xn, yn are F4, F5, F6, . . . , F2n+4, F2n+5 respec-

tively and tefs ≤ bF2n+5

2 c − 1 .

Example 2.8. The graph (B6,6;W ) is total edge Fibonacci irregular labeling and tefs (B6,6;W ) ≤
bF17

2 c − 1 = 797 .
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Figure 4: Total edge Fibonacci irregular labeling of (B6,6;W ) .

Definition 2.9. [3] Let u, v be the center vertices of B2,n . Let u1, u2 be the vertices joined with u

and v1, v2, . . . , vn be the vertices joined with v . Let w1, w2, . . . , wn be the vertices of the subdivision

of edges vvi (1 ≤ i ≤ n) respectively and is denoted by (B2,n;Wi) , 1 ≤ i ≤ n .

Theorem 2.10. The graph G = (B2,n;Wi) , 1 ≤ i ≤ n , where n ≥ 2 is a total edge Fibonacci

irregular labeling and tefs = dF2n+6

3 e

Proof: Let V = {u, v, u1, u2, . . . , un, v1, v2, . . . , vn, w1, w2, . . . , wn} be the vertex set and E = {e =
uv, x = uu1, y = uu2, xi = vwi, yi = wivi ; i = 1, 2, . . . , n} be the edge set. Then |V | = 2n + 4

and |E| = 2n+ 3 .

Define f : V ∪ E → {1, 2, . . . , dF2n+6

3 e} by f(u) = 1 , f(u1) = 1 , f(u2) = 3 , f(v) = 3 ,

f(v1) = 8 , f(w1) = 5 , f(vi) = dF2i+6

3 e ; i = 2, 3, . . . , n , f(wi) = F2i+6 − 2dF2i+6

3 e ; i =

2, 3, . . . , n and f(e) = 1 , f(x) = 1 , f(y) = 4 , f(x1) = 5 , f(xi) = F2i+5 + 2dF2i+6

3 e − F2i+6 − 3

; i = 2, 3, . . . , n , f(y1) = 8 , f(yi) = dF2i+6

3 e ; i = 2, 3, . . . , n .

By this labeling, wt(e) = f(u) + f(e) + f(v)

= 1 + 1 + 3 = 5 = F5

wt(x) = f(u) + f(x) + f(u1)

= 1 + 1 + 1 = 3 = F4

wt(y) = f(u) + f(y) + f(u2)

= 1 + 4 + 3 = 8 = F6

wt(x1) = f(v) + f(x1) + f(w1)
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= 3 + 5 + 5 = 13 = F7

wt(y1) = f(w1) + f(y1) + f(v1)

= 5 + 8 + 8 = 21 = F8

wt(xi) = f(v) + f(xi) + f(wi) ; i = 2, 3, . . . , n .

= 3 + (F2i+5 + 2dF2i+6

3 e − F2i+6 − 3) + (F2i+6 − 2dF2i+6

3 e)
= F2i+5

Therefore, the weights of x2, x3, . . . , xn are F9, F11, . . . , F2n+5 .

wt(yi) = f(wi) + f(yi) + f(vi) ; i = 2, 3, . . . , n

= (F2i+6 − 2dF2i+6

3 e) + d
F2i+6

3 e+ d
F2i+6

3 e
= F2i+6

That is, weights of y2, y3, . . . , yn are F8, F10, F12, . . . , F2n+6 .

Thus, the weights of edges e, x, y, x1, y1, x2, y2, . . . , xn, yn are F4, F5, F6, F7,

. . . , F2n+5, F2n+6 respectively and tefs (B2,6;W6) = dF2n+6

3 e .

Example 2.11. The graph (B2,6;W6) is total edge Fibonacci irregular labeling and tefs (B2,6;W6) =

dF18
3 e = 862 .
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Figure 5: Total edge Fibonacci irregular labeling of (B2,6;W6) .
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