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Abstract

A total edge Fibonacci irregular labeling f : V(G) U E(G) — {1,2,...,K} of agraph G =
(V,E) is a labeling of vertices and edges of G in such a way that for any different edges xy
and 'y their weights f(z) + f(zy) + f(y) and f(z') + f(«'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 K ,,, bistar
<(By,n)>, subdivision of bistar <(By, »,; W)> and <(Bg,;W;)> (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, thatis wt(v) = A(v)+ > A(uw). The total vertex irregularity
welE
strength of GG, 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) U 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) # wt(z'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
0 ifn =0,

F, 1+ F, o ifn>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 P,,, C,, 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)UE(G) — {1,2,..., K} of agraph
G = (V, E) is alabeling of vertices and edges of GG in such a way that for any different edges xy and
z'y’ their weights f(z) + f(zy) + f(y) and f(z') + f(z'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 Fy(= 3) < wt(zy) < Fyy3 which implies that tefs > [%W .

Example 2.2. For the cycle Cy, n = 4, tefs = [%1 . Therefore, tefs = [%1 =5.

5 Fr 3
5
Fs|2 1 £
1 o
1 Fy 1
Figure 1

Theorem 2.3. The star graph K7, has a total edge Fibonacci irregular labeling and tefs (K ,) <

L%J , for any n.

Proof: Let V = {v,v1,v2,...,v,} be the vertex set and F = {e; = vv; : i = 1,2,...,n} be the
edge setof Kj,.Then |V|=n+1 and |[E| =n.
Define f: VUE — {1,2,...,[ ™3} by f(v) = 1, f(v;) = T3] ;i =1,2,...,n and
fle)=Fya— [58) —1:i=1,2,...,n.
By this labeling, wt(e;) = f(v) + f(e:) + f(vi) ;i =1,2,...,n.

=1+ (Fiys — [552) - 1) + [ 52

= I3
Thus, the weights of ej, e, ..., e, are Fy, F5, ..., F, 13 respectively. Also, tefs (K ,) < L%J , for

any n. |
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Example 2.4. The graph (K g) is total edge Fibonacci irregular labeling and tefs (K g) < L%J =
44 .

Figure 2: Total edge Fibonacci irregular labeling of (K g).

Theorem 2.5. The bistar graph B,, , for n > 2 has a total edge Fibonacci irregular labeling and tefs
(Bn,n) < L%J -1

Proof: Let V = {u,v,ur,ua, ..., up,v1,v2,...,v,} be the vertex set and
E = {e = wv,z; = uu;,y; = vv; ; i = 1,2,...,n} be the edge set. Then |V| = 2n + 2 and
|E|=2n+1.

Define f: VUE — {1,2,...,[ 2285 1} by f(u) =1, f(v) =3, f(w) =1, f(u) =4,
Flu) = B — 150 =2,3,...,n, flor) = 2] — 1540 =23,...,nand fle) = 1,
flan) =1, f(z:) = Pays — | 254 5 i =2,3,...n, f(y) = 1, f(ui) = Faipa — |255] = 25
i=2,3,....n.

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

=1+14+3=5=F;s

wt(z1) = f(u) + f(21) + f(w)
=1+1+1=3=F}

wt(yr) = f(v) + f(y1) + f(v1)
=3+1+4=8=F;

wt(x;) = f(u) + f(x) + fu) 51 =2,3,...,n.
=1+ (Faits — L%J) + (L%J -1
= Fhit3

Thus, the weights of x5, x3,...,x, are F7, Fy, ..., Fopy3.

wt(y;) = f(v) + fyi) + f(vi) 38 =2,3,...,n.
= 34 (Faiea — |55 = 2) + (17 ] - 1)
= Fyitq

That is, weights of y2,ys3,...,yn are Fg, Fig,..., Fonta.

Thus, the weights of edges e, x1,y1,T2,Y2,-..,Tn, Yn are Fy, F5, Fg, ..., Fony3, Fopiq respec-
tively and tefs (B, ,,) < L%J - 1. [ |
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Example 2.6. The graph (Bs ) is total edge Fibonacci irregular labeling and tefs (Bs5) < {%j —
1 =187.

187 187
Figure 3: Total edge Fibonacci irregular labeling of (Bs ) .

Theorem 2.7. The Bistar graph (B, ,,; W) for n > 2 has a total edge Fibonacci irregular labeling and
tefs (Byn; W) < | P2ne5] 1,

Proof: Let V = {u,v,w,ui,ug,...,Un,v1,v2,...,0,} be the vertex set and F = {z = uw,y =
wu, x; = uug,y; = vv; 5 i =1,2,...,n} be the edge set. Then |V|=2n+ 3 and |E| = 2n + 2.
Define f: VUE — {1,2,...,[ 225 1} by f(u) =1, f(w) =2, f(v) =3, f(w) =1,
f1) =5, flw) = |25 —1 50 =23,...,n, flo) = 225 —1 ;i =23,...,n and
fla) = 2, fa) = 1, f(@) = Fapa — 252 56 = 23,0, fly) = 1, fy) = 5,
Flyi) = Fois — [222] =250 =2,3,...,n.
By this labeling, wt(z) = f(u) + f(z) + f(w)
=14+242=5=1F;
wi(y) = f(w) + f(y) + f(v)
—2134+3=8=F;
wt(z1) = f(u) + f(z1) + f(u)
=14+141=3=F,
wi(y1) = f(v) + f(y1) + f(v1)
=34+54+5=13=F;
wt(z;) = f(u) + fz) + f(w) ;1 =2,3,...,n.
L (Faiea = | 2522 ) + (17522 = 1)

Foiqa

That is, weights of x3, x3,...,x, are F3, Fig,..., Fopiq.
wt(y;) = f) + flyi) + f(v) 51 =2,3,...,n.
Fi Fi
=34 (Faips — [Z52] —2) + [Z52] - 1)

= Fyiys



That is, weights of y2,ys, . ..
Thus, the weights of edges z,y, 1, y1, x2, Yo, - .
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tively and tefs < L%J —1.

, Yn are FQ,FH, ..

.y T, Yn are Fy, F5, Fg, ..
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s Fonya, Fop 5 Tespec-

Example 2.8. The graph (Bgg; W) is total edge Fibonacci irregular labeling and tefs (Bgg; W) <

| Bz) —1="797.

4 i 16
6
8 Fy 5 Fk
4 1 b 915
43, Fio 1 Fy Fg 3 Fiy 43
) 11 2 3 43
F 115~ _F
115 228" g 797 <15
72 e Fi71303.F15
304 797 | 797 4 304

Figure 4: Total edge Fibonacci irregular labeling of (Bgg; W) .

Definition 2.9. [3] Let u,v be the center vertices of Ba,, . Let uq,us be the vertices joined with u

and v1,v9,...,v, be the vertices joined with v. Let wy,ws,...,w, be the vertices of the subdivision

of edges vv; (1 < i < n) respectively and is denoted by (B ,; W;), 1 <i<mn.

Theorem 2.10. The graph G = (By,,;W;), 1 < i < n, where n > 2 is a total edge Fibonacci

irregular labeling and tefs = [%1

Proof: Let V = {u,v,ui,ug,...,Un,v1,02,...,0n, W1, W2,...,w,} bethe vertex setand E = {e =
uU, T = uul, Yy = uug, Ty = vw;,Y; = wiv; 3 @ = 1,2,...,n} be the edge set. Then |V| = 2n + 4
and |FE| =2n+ 3.

Define f : VUE — {1,2,...,(%}} by f(u) =1, f(u1) =1, f(u2) = 3, f(v) = 3,
flor) = 8, flwr) =5, flvi) = [2] 50 = 23,0, f(w) = Faye — 2[52] 5 i =
2,3,...,nand f(e) =1, f(x) =1, f(y) =4, f(z1) =5, f(2;) = Faiys + 2[722] — Fhip — 3
3 10=2,3,...,n, fly1) =8, f(y;) = [%} 3 1=2,3,...,n.

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

—14+14+3=5=F;
wt(z) = f(u) + f(z) + f(u1)

=14+14+1=3=F,
wi(y) = f(u) + f(y) + fu2)

=14+44+3=8=1I%

wt(z1) = f(v) + f(z1) + flwi)
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=34+5+5=13=F
wi(y1) = f(w1) + f(y1) + f(v1)
=5+8+8=21=F}
wt(z;) = f(v) + flxs) + flwy) 31 =2,3,...,n.
=3+ (Faivs + 2[%1 — Foite — 3) + (Foive — 2(%1)
= Faiys
Therefore, the weights of xo, 3, ..., z, are Fy, Fi1,..., Fonys.
wt(y;) = fwi) + flyi) + f(vi) 51 =2,3,...,n
= (Faiso — 2[25297) + [ 22 + [ 2]
= Faite
That is, weights of y2,ys3,...,y, are Fg, Fig, F12,..., Fontg.
Thus, the weights of edges e, x,y, x1,y1,Z2,Y2, - - -, Tn, Yn are Fy, 5, Fg, 7,
ooy Fonys, Fo, 6 respectively and tefs (B g; We) = [%1 . [ |

Example 2.11. The graph (Bs6; W5s) is total edge Fibonacci irregular labeling and tefs (Bgg; W5) =
[£e] = 862.

Figure 5: Total edge Fibonacci irregular labeling of (Bag; W) .
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