International Journal of Research in Advent Technology, Vol.7, No.4S, April 2019
E-ISSN: 2321-9637
Available online at www.ijrat.org

Fibonacci Mean Anti-magic Labeling of Graphs

K.Thirugnanasambandam®, G.Chitra’

'p.G and Research Department of Mathematics,
Muthurangam Govt. Arts College, Vellore, 632 002, India.

kthirugnanasambandam@gmail.com

’Department of Mathematics,
D.K.M.College for Women, Vellore, 632 001, India.

chitraganesan2008@gmail.com

Abstract: A Fibonacci Mean Anti-magic labeling of a graph G is an injective function g: V (G) - {f,, f3, ... f,.
.}, where f, is n" Fibonacci number with the induced a function g” : E(G) — N defined by g *(e = uv) =

g + gv)
2
gw)+ gv) + 1
2

if g(u) + g(v)iseven
if g(u) + g(v) is odd

and all these edge labeling are distinct. A graph is called Fibonacci

Mean Anti-magic if it admits a Fibonacci Mean Anti-magic labeling. In this paper we prove that some special
graphs caterpillar, spider, SF(n,1), By, ,, Triangular Snake, Quadrilateral Snake, Ladder and Py, graphs are

Fibonacci Mean Anti-magic graphs.
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1. INTRODUCTION

In this paper we mean a graph G by finite,
connected, undirected graph G = (V, E) without
any loops and multiple edges with |V| = p
vertices and | E | = q edges. We follow the notation
and terminology of [9].
The concept of graph labeling was introduced by
Rosa [6] in 1967.
Definition 1.1
A graph labeling is an assignment of integers to the
vertices or edges or both subject to certain
conditions. The process of vertex labeling is label
the wvertices with integers. Under this vertex
labeling, the edge weight of an edge e = uv is
defined as W (e) = W (uv) = g (u) + g(v).

In 1994, N.Hartsfield and Ringel [1]
introduced the concept of anti-magic graph.

Definition 1.2

Each vertex labeling f of a graph G = (p,q)
from{0,1,2,...q} induces a edge labeling g where
g = (e) is sum the labels of end vertices of an edge
e. Labeling f is called anti-magic if and only if all
the edge labelings are pair wisely distinct.
Definition 1.3

By an edge anti-magic vertex labeling we mean a
one-to-one mapping V(G) into {0,1,2,...q} such
that the set of edge weights of all edges in G is
{1,2,...q}. Different kinds of anti-magic graphs

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

S.Somasundaram and R.Ponraj [7] and [8]
introduced the concept of mean labeling.
Definition 1.4
A graph G with p vertices and g edges is a mean
graph if there is an injective function f from the
vertices of G to {l1,2.....q} such that when each

edge uv is labelled with "2 if f(u) + £(v) is
f(u) + f(v) + 1

even and if f(u) + f(v) is odd then the
resulting edges are distinct.
Fibonacci  graceful  labeling  was

introduced by Kathiresan.M and Amutha.S [2] and
different kind of graphs were studied by [ 3] and
[4].

Definition 1.5

The Fibonacci numbers can be defined by the
linear recurrence relation Fn =F,_; + F,_5;

n > 3. This generates the infinite sequence of
integer’s beginningl, 2, 3, 5, 8, 13, 21, 34, 55, 89,
144...

Definition 1.6

A Caterpillar is a tree which has path P, = &
,8......an of order n and is obtained by attaching X;
(possibly zero) end vertices at the vertex a; of P, i
= 1,2....n by end edges. It is denoted as T = S(Xj,
Xo..... X,). The order of T is n + Y Xi.
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A Spider SP (P,,,) is a Caterpillar S(X1,Xs,....X,) where X, =2 and X;=0 fori=1,2,...n-1

Example 1.7
a, a as
0
1 2 X

Fig (1.1) - T = S(Xy, Xz.....Xp)
Definition 1.8
Example 1.9
The following graph is the example for the Spider SP (P, »)

X1 X, X3 Xy
U

Fig (1.2) - SP (P4.2)
Definition 1.10
A Quadrilateral Snake Q, is obtained from a path
{uy ,Us.....u, } by joining u; and u;.; to two vertices
viand w; , 1< i < n - 1 respectively and then
joining v; and w; .
Definition 1.11
The Product P, X P, is called a Ladder and it is
denoted by L, .
Definition 1.12
Triangular Snake T, is obtained from a path u; , u,
e u, by joining u; and uj.; to a new vertex v; for
1<i<n-1,thatisevery edge of a path is
replaced by a triangle Ca.
Definition 1.13
An SF (n,m) is a graph consisting of a cycle C, , n
>3, and n set of m independent vertices where
each set joins each of the vertices of C,,.
Definition 1.14
Bi-Star is the graph obtained by joining the apex
vertices of two copies of Star K, ,,.
Definition 1.15
The graph By =G(V,E)suchthatV (G)={
v,l<i<mandl<j<n}
E(G):{ULJUL(}+1)/1S| Smand 1SJ Sn—l
YW vicn-1)Visr (n-1)/ Isi<m-1}

2. RESULTS ON FIBONACCI
MEAN ANTI-MAGIC
LABELING
In this section we investigate Fibonacci
Mean Anti-magic labeling of some special
graphs.
Definition 2.1
A Fibonacci Mean Anti-magic labeling of a graph
G is an injective function g: V (G) -
{f, s, ... f,. 1}, where f, is " Fibonacci number
with the induced a function g : E(G) — N defined
by g (e = uv ) =
g(w) + gv)

2
o) + gW) + 1 and all

> if g(u) + g(v)is odd
these edge labeling are distinct. A graph is called
Fibonacci Mean Anti-magic if it admits a Fibonacci
Mean Anti-magic labeling.
Theorem 2.2
The Caterpillar S(X; , X,...... Xn) has
Fibonacci Mean — Anti-magic labeling.
Proof:
The path vertices are denoted as vy V,....v,
and the end vertices are denoted as
us,Uo,...Up.
The assignment of vertex labels are g (v;)
=f, f;, ... f,+ 1 The induced edge labels
are g*: E (G) — N and all are distinct.
This completes the proof.
Theorem 2.3

if g(u) + g(v)iseven
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Every Spider SP (P,) admits Fibonacci

Mean — Anti-magic labeling.

Proof:

Define g: V (G) = { f,, fs, ... f,. 1}, where f, is n"
Fibonacci number with the induced a function g” :
E(G) — N defined by

Example 2.4
The following graph is the example for the Spider SP (P4 )
1 2 3 5
o O 40
7 6
8

Fig (2.1) - SP (P4, 2)

Theorem 2.5

The graph G © K is a Fibonacci Mean —

Anti-magic graph where G = T, for all

integern > 2.

Proof:

Let {u;,Up.....u} be a path of length n. Let v;, 1L <'i

< n -1 be the new vertex joined to u; and u;.1. The

resulting graph is called T, and let x; be the vertex

which is joined to u;, 1 < i < n, let y; be the vertex

which is joined to v;, 1 <i < n - 1. The resulting

graph is G, (i.e.) G ® K, where G = T, graph. Now

the vertex set of V (G;) = {uy, Us....u,, Vi,Vo.

v Vity X1, X0, .o Xny V1Yo, -....¥n1} and the edge set

E(Gl) = {UiUi+1, uvi /1 <i< n'l} U{UiXi /1<i<n

}U {ViUi+1, ViVi 1<i<n-l1 } Here |V (Gl) |=

4n - 2.

Let g: V (G) = { f,, fs, ... £, . 1}, where f, is n"

Fibonacci number with the induced a function g :

E(G) — N defined by

g*(e = uv ) =
g(w) + g(v)

2
o) + gW) + 1 and all

> if g(u) + g(v)isodd
these edge labeling are distinct.
Theorem 2.6
The graph G © K; is a Fibonacci Mean —
Anti-magic graph where G = Q, for all
integern > 2.
Proof:
Let {ug,Uy......u,} be a path of length n. Let v; w; be
two vertices joined to u; and uj.; respectively and
then join v; and w;, 1 < i < n - 1. The resulting
graph is called a quadrilateral snake Q, Let x; be
the vertex which is joined to u; , 1 < i <n, let y; be
the new vertex which is joinedtov;, 1 <i<n-

if g(u) + g(v)iseven

g * (e = uv ) =
g(u) + g(v)
2

an
gWt sV + 1 E(V) *Lif g(uw) + g(v)isodd

d all these edge labeling are distinct.

if g(u) + g(v)iseven

land let z; be the new vertex which is joined to w;,
1 <i<n-1 The resulting graph is G, (i.e) G©O
K where G = Q, graph. Now the vertex set of V
(Gl) = {Ul,UZ, ceeUpy Vi, Vo, ooV, W, Wo, oo Wi
X1, X2, «eeeXny Y1Y25 «-eeYn1, Z1,Z2, -....Zpa} and the
edge set E(G1) = {ujuis1 /1 < i < n-13U{ux; /1 < i
<n }U{UiVi CViYio, Viwg L WiZ; /1 <i<n1l } U
{Wili,y /1 <i<n-1}. Here |V (Gy) |=6n-4.
Let g: V (G) = { f, fs, ... f, . 1}, where f, is n"
Fibonacci number with the induced a function g :
E(G) — N defined by
g * (e = uv ) =
gw) + g(v)

2
o)+ g) + 1 and all

> if g(u) + g(v) is odd
these edge labeling are distinct.
Theorem 2.7
The graph G © K_ is Fibonacci Mean anti-
magic graph where G = L, for all integer n
>2.
Proof:
Let G be the ladder with vertices {uy,
Up....V,Vo.....vp }. Let Ui’ be the new
vertex joined to u; 1 <i<n and v;‘ be the
new vertex joined to v;, 1 <i <n in G. The
resulting graph G; = G © K; where G=L,
graph. Now the vertex set
V(Gl)z{ul,UZ,....Vl,Vz,....Vn ,
U’ up s, un v, Vo i b
The Edge set E(Gy) = { ViVis1, Uillisr / 1 < i
<n-1 } U { uiVi, Uil ViVi'/ 1<1 < I]}.
Here |V (Gy) | =4n.
Let g: V (G) = { f», s, ... £, 1}, where f, is n"
Fibonacci number with the induced a function g~ :
E(G) — N defined by

if g(u) + g(v)iseven
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g (e = uv ) =

8w+ 8
z and all

w if g(u) + g(v) is odd

these edge labeling are distinct.

Theorem 2.8

The graph SF (n, 1) admits a Fibonacci Mean Anti-

magic labeling

Proof:

Let G denote the graph SF (n, 1).

Let vy, v,, ... v, be the vertices of the cycle SF(n,1)

and vj' for j = 1,2,...n be the vertices joining the

corresponding vertices v;.

Here |V (G) |=2nand | E (G) | = 2n.

Define g: V (G) = { 5, fs, ... f,+ 1}, where f, is n"

Fibonacci number.

The distinct edge labels are determined by the

condition

g*(e = uv ) =
ML i fu) + £(v) is even
f(w) + f(v) + 1

2

if g(u) + g(v) is even

if f(u) + f(v) is odd

Hence Proved.

Theorem 2.9

The Bi- Star B,, admits Fibonacci Mean Anti-
magic Labeling.

Proof:

Consider the two copies of K; ,,. Letv,, v, ... v,
and u,, u,, ... u, be the corresponding vertices of
each copy of K, , with apex vertex v and u.

Lete; =vv; , e, =uu; and e =uv of bistar
graph.

Here |V (Byn)|=2n+2,|E(By,) [ =2n+ 1.
The vertices are assigned by Fibonacci numbers
and the induced edge labels are distinct and the
theorem follows.

Theorem 2.10

The graph Paomy is a Fibonacci Mean Anti-magic

graph foralln, m > 2.
Proof:
Let G =R,

Nm)*

LetV(G)={v;,1<i <myand1<j <n }and
E(G):{qul(}+1)/ls| Smand 1SJ Sn—l
YW vicn-1yVisi(n-1y /1< <sm-1}

Then |V (G) |[=mnand | E(G) |=mn - 1.

The assignment of vertex labels are g (v;)

=, f5, . fhea

All the edge labels are distinct.

Hence the theorem follows.
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