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On Fibonacci Cordial Labeling of Some
Snake Graphs

Jolina E. Sulayman and Ariel C. Pedrano

Abstract —Let an injective function f from vertex set V of a graph G to the
set Fo,Fq,F,,...,Fy, where F; is the jth Fibonacci number (G = 0,1,...,n), is said to be
Fibonacci cordial labeling if the induced function f* from the edge set E of graph G to the set
{0,1} defined by f*(uv) = (f (W) + f (v)) (nod 2) satisfies the condition |e;(0)—
ef(1)| < 1, where e;(0) is the number of edges with label 0 and ef(1) is the number of

edges with label 1. A graph which admits Fibonacci cordial labeling is called Fibonacci
cordial graph.
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I. INTRODUCTION

All graphs in this paper are finite, simple and undirected. For various graph theoretic notations and
terminology we follow Gross and Yellen [1]. A graph labeling is the assignment of labels, usually
represented by an integer, to the vertices or edges or both of a graph. Labeling of graphs plays an important
role in the field of graph theory because of its diversified and rigorous application such as design and
analysis of communication networks, military surveillance, social sciences, optimization, Neutral
Networks, Coding Theory, and Circuit Analysis and etc. In most applications, labels are positive or non-
negative integers [2].

In this paper, [3] introduce Fibonacci cordial labeling. Assume G to be a simple connected graph with n
vertices. An injective function f from vertex set V of a graph G to the set Fy, Fy, F,, ..., F,, where F; is the
jth Fibonacci number (j = 0,1,...,n), is said to be Fibonacci cordial labeling if the induced function f*
from the edge set E of graph G to the set 0,1 defined by f*(uv) = (f(u) + f(v))(mod 2) satisfies the
condition |ef (0) - ef(1)| < 1, where e, (0) is the number of edges with label 0 and e; (1) is the number
of edges with label 1. A graph which admits Fibonacci cordial labeling is called Fibonacci cordial graph.
In this paper we discuss the Fibonacci cordial labeling.

II. BaAsic CONCEPTS

Definition 2.1. An alternate triangular snake graph A(T,) obtained from a path v,,v,,v;,...,v, by
joining v; and v;,, (alternately) to new vertex u;. That is every alternate edge of a path is replaced by Cj.

Definition 2.2. A quadrilateral Snake Graph Q,, is obtained from a path v;, v,, ..., v,, by joining v; and
Vi, to two new vertices u; and w; for 1 < i < n — 1 respectively and then joining u; and w;.

Definition 2.3. A double alternate quadrilateral snake graph DA(QS,) consists of two alternate
quadrilateral snakes that have a common path. That is, a double alternate quadrilateral snake is obtained
from a path v,,v,,vs,..., v, by joining v; and v;,, (alternately) to two new vertices u;, x; and w;, y;
respectively and then joining u;, x; and w;, y;.

Definition 2.4. The cycle quadrilateral snake graph C@Q,, with ¢ = 4n edges is a graph obtained from the
cycle C,, by identifying each edge of C,, with an edge of C,.

III. RESULTS AND DISCUSSIONS

Theorem 3.1. [4] Let f; be the ith term of the Fibonacci sequence. Then, for each n € N, f3,, is even, and
all of the other terms in the Fibonacci sequence are odd.

Theorem 3.2. The Alternate Triangular Snake Graph A(T;,) admits fibonacci cordial labeling foralln >
2.
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Proof. Let A(T,,) be an alternate triangular snake graph obtained from a path v;, v,, v3, ..., v, by joining
v; and v, (alternately) to new vertex u; where 1 < i < % ifniseven (Figure )and1 < i < nT_l ifn

is odd (Fig 2).
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Fig. 1. An alternate triangular snake graph A(T},).

To prove the theorem, we will consider the following cases:
Casel:niseven,n = 2.
The order and size of the alternate triangular snake graph is A(T;,)

V(AT = —and |ECA(T, )| =2n—1,

respectively.

Define a function f: V(A(Tn)) - {FO, F,,F,, ..., F3_n} by:
2

S

fw) = F-p, 1<i< 0

F3i-1, i=1,3,5..,n—1
— 2
F@I=1p,  i=246,.,n

2

By using Theorem 3.1, the edges of A(T,,)with labels zero and one are the following:
For1<i< %, we have

fr(aimquy) =1
frau) =1

For1l <i<n-—1,wehave

friviy) =0

In view of the above labeling, we have,

n n
er(0) =n—1and e (1) =st5;=n
Hence, |ef 0) — ef(1)| =|(n—1) —n| =|-1] = 1 < 1. Thus, the alternate triangular snake graph

A(T,) is a fibonacci cordial graph if n is even,n > 2.
Case2:nisodd,n = 3.
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Fig. 2. An alternate triangular snake graph A(T},).

The order and size of the alternate triangular snake graph A(T},) is

VAT = =2n-2,

respectively.
Define a function f: V(A(Tn)) - {FO, F,,F,, ..., Fﬁ} by:
2
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n
fw) = Fa-pl<i< >
F3i-1, i =

1,3
_ 2
f(vl) N F3i—21 i 2’4)

2

By using Theorem 3.1, the edges of A(T,,)with labels zero and one are the following:
For1<i< nT_l, we have

fr(aimquy) =1
frau) =1

For1l <i<n-—1,wehave
fr(wivi) =0
In view of the above labeling, we have,

n— n—-1

ef(O)=n—1andef(1)=Tl+T=n—1

Hence, |ef 0) - ef(1)| =|(n—1)—(n—1)| =0 < 1. Thus, the alternate triangular snake graph
A(T,) is a fibonacci cordial graph if nis odd, n > 3.

Considering the cases above, we could say that, the alternate triangular snake graph A(T,) is a
fibonacci cordial graph foralln > 2. m

Theorem 3.3. The Quadrilateral Snake Graph (Q,,) admits fibonacci cordial labeling for all n > 2.

Proof. Let Q,, be a quadrilateral snake graph obtained from a path v;, v,, vs,..., v, by joining v; and v;, ,
to new vertices u; and w; where 1 < i <n — 1 foralln > 2 (See Fig. 3).
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Fig. 3. A quadrilateral snake graph Q,,.
The order and size of the quadrilateral snake graph @Q,, is
V(@ =3n—2and |[E(Q,)| = 4n — 4,

respectively.
Define a function f:V(Q,,) = {Fy, F1, 5, ..., F3,_,} by:

f(W) = Fiop, 1<i<n
fu)= F3_, 1=<i<n-1
fw)=F3_, 1=<i<n-1

By using Theorem 3.1, the edges of Q,, with labels zero and one are the following:
Forl <i<n-—1, wehave
frivig,) =0
fruw;) =0
frvu) =1
fripgaw) =1

In view of the above labeling, we have,
ef(0)=n—1+n-1=2n-2
and
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ee()=n—-1+n-1=2n-2

Hence, |ef(0) - ef(1)| = [(2n—2) — (2n — 2)| = 0 < 1. Thus, the quadrilateral snake graph Q,, is a
fibonacci cordial graph foralln = 2. m

Theorem 3.4 The Double Alternate Quadrilateral Snake Graph (DA(QS,,)) admits fibonacci cordial
labeling foralln > 2.

Proof. Let(DA(QS,)) be a double alternate quadrilateral snake graph obtained from a path
V3, Vy, Vs,..., U, by joining v; and v;,, (alternately) to two new vertices u;, x; and w;, y; respectively and
then joining u;, x; and w;, y; where 1 < i <= ifniseven (Figure4)and1 < i < nT_l if n is odd (Fig.

5). ’
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Fig. 4. Double Alternate Quadrilateral Snake Graph DA(QS,,).
To prove the theorem, we will consider the following cases:
Case l:niseven,n > 2.
The order and size of the double alternate quadrilateral snake graph (DA(QS,,)) is
V(DA(QS,))| = 3n and |E(DA(QS,)) = 4n — 1,

respectively.
Define a function f: V(DA(QS,,)) - {Fy, Fi, F, ..., F3,} by:

fw) = F53 1<i<n

fu) = Fus 15i<2
fG) = Fooy 1S53
fOw) = g 1507
fG) = Fooy, 105

By using Theorem 3.1, the edges of DA(QS,,) with labels zero and one are the following:
For1l <i<n-—1,wehave

friviy) =0

For1<i< Z, we have

fraimw) = 15 ffuy) =1
frwax) = 1; frux;) = 0;
fraimiwy) = 15 frw;y) = 0;

In view of the above labeling, we have,

es(0) =n—1+§+§= 2n—1

and

=2n

er(1) =5+

NS
NS
+
NS
+
NS
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Hence, |ef (0) — ef(1)| =|[(2n —1) — (2n)| = |-1| = 1 < 1. Thus, the double alternate quadrilateral
snake graph DA(QS,,) is a fibonacci cordial graph if n is even, n = 2.

Case2:nisodd,n = 3.
Us

we % W % ow W Wad Yot Wad Yot
Fig. 5. Double Alternate Quadrilateral Snake Graph DA(QS,,).
The order and size of the double alternate quadrilateral snake graph (DA(QS,,)) is
[V(DA(QSy))| = 3n — 2 and |[E(DA(QS,))| = 4n — 4,

respectively.
Define a function f: V(DA(QS,)) - {Fy, Fi, F,, ..., F3,_,} by:

f(w)=F;_3 1<i<n
n_

f@u) = Fois, 1S i< ——
n_

f) = Foima, 1S i< ——
n_

fW) = Foip, 1Si<——

on
f) = Fgiq, 13137

By using Theorem 3.1, the edges of DA(QS,,) with labels zero and one are the following:
Forl <i <n-—1,wehave

friviy) =0

. -1
For1<i< nT, we have

frWaimw) = 1; ffuy) =1
frwax) = 1; frux;) = 0;
fraimiwy) = 15 frw;y;) = 0;

In view of the above labeling, we have,

n—-1 n—-1
+

> > =2n—2

e,(0)=n—-1+

and

1 _n—1+n—1+n—1+n—1_2 2
oD =—; 2 2 2"

Hence, |ef(0) - ef(1)| =|2n—-2)—(2n—2)| =0 < 1. Thus, the double alternate quadrilateral
snake graph DA(QS,,) is a fibonacci cordial graph if nisodd,n > 3.

Considering the cases above, we could say that, the double alternate quadrilateral snake graph DA(QS,,)
is a fibonacci cordial graph foralln > 2. m

Theorem 3.5. The Cycle Quadrilateral Snake Graph CQ,, admits fibonacci cordial labeling for alln >
3.

Proof- Let CQ,, be a cycle quadrilateral snake graph obtained from the cycle C,, by identifying each edge
of C,, with an edge of C, (See Fig. 6).
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Un—1

Fig. 6. A cycle quadrilateral snake graph CQ,,.

The order and size of the cycle quadrilateral snake graph CQ,, is
|V(CQn)| = 3n and |E(CQn)| =4n — 4’

respectively.

Define a function f:V(CQ,,) = {Fy, F1, F,, ..., F3,} by:

f(W) = Fyiop, 1<i<n
fw) = Fy_, 1<i<n
fw) = F3_;, 1<i<n

By using Theorem 3.1, the edges of CQ,, with labels zero and one are the following:

frwv,) =0
frw,) =1

Forl <i <n-—1, wehave
fr(wiviy) =0

fTWipw) =1

For1 <i < n, we have
fruw;) =0
frviu) =1

In view of the above labeling, we have,

ef(0)=1+(n—-1)+n=2n

and
ee(=1+(n-1)+n=2n

Hence, |ef(0) - ef(1)| = [2n—2n| = 0 < 1. Thus, the cycle quadrilateral snake graph CQ, is a

fibonacci cordial graph foralln = 3. m

CONFLICT OF INTEREST

Authors declare that they do not have any conflict of interest.
DOI: http://dx.doi.org/10.24018/ejmath.2023.4.2.193 Vol 4 | Issue 2 | March 2023



EJ-MATH, European Journal of Mathematics and Statistics
ISSN: 2736-5484

REFERENCES

[1] Gross JL, Yellen J. Graph theory and its applications. CRC press; 2005 Sep 22.

[2] Prasanna NL, Sravanthi K, Sudhakar N. Applications of graph labeling in communication networks. Oriental Journal of
Computer Science and Technology. 2014 Apr;7(1):139-45.

[3] Rokad AH, Ghodasara GV. Fibonacci cordial labeling of some special graphs. Annals of Pure and Applied Mathematics. 2016;
11(1): 133-144.

[4] Meier J, Smith D. Exploring Mathematics: An Engaging Introduction to Proof. Cambridge University Press; 2017.

DOI: http://dx.doi.org/10.24018/ejmath.2023.4.2.193 Vol 4 | Issue 2 | March 2023



