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ABSTRACT
The Fibonacci sequence is a series of numbers where each number is the sum of the two preceding ones,
usually starting with 0 and 1. Mathematically, it is defined as: Fy=0, F;=1 E,=F,_1tF,_,, for

n > 2. This sequence begins as:0, 1, 1, 2, 3, 5, 8, 13, 21, 34, .... In this paper, we investigate the existence
of some Fibonacci labelings for extended triplicate graph of star.
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1. INTRODUCTION

In 1967, the concept of graph labeling was introduced by Rosa[6] . A graph labeling is an assignment of
integers to the edges or vertices or both under certain conditions. In 2011[1], the concept of the extended
triplicate graph of a path P, was introduced by Bala and Thirusangu. In 2023[2], the concept of Extended
triplicate graph of star ETG(k, )was introduced by Bala.et.al.,. In 2017 [5], Rokad.et.al., introduced the
conceptualization of Fibonacci cordial labeling. Let G be a simple graph with p vertices and ¢ edges. An
injective function S: 3 (G) — {F, Fy,F; F,....., B,}, Where F; is the j™ Fibonacci number is said to be
Fibonacci cordial labeling, if an induced function S*:f (G) — {0,1} defined by S*(bc) = (S(b)+
S(c))(mod2), V bc € B(G) satisfies the condition |Bs+(1) — Bs+(0)| < 1. A graph which admits a Fibonacci
cordial labeling is called as Fibonacci cordial graph.

In 2019 [7], Tessymol Abraham.et.al., introduced the concept of Fibonacci product cordial labeling. Let
G be a simple graph with p vertices and ¢ edges. An injective function S:8(G) = {F,F, Fs,.....,
E,}, Where F; is the j" Fibonacci number is said to be Fibonacci product cordial labeling, if an induced
function S*:8(G) — {0,1} defined by S*(bc) = (S(b)S(c))(mod2), V bc € B(G) satisfies the condition
|Bs+(1) — Bs+(0)| < 1. A graph which admits a Fibonacci product cordial labeling is called as Fibonacci
product cordial graph. In 2018 [3], Sekar et.al., introduced the concept of Fibonacci prime labeling. Let
G be a simple graph with p vertices and g edges. An injective function S: 6 (G) — {F; Fs,....., Fp41},
Where F; is the j™ Fibonacci number is said to be Fibonacci prime labeling, if an induced function S*:8 (G)
— N defined by S*(bc) = g.c.d(S(b),S(c)) =1 .,Vbc € (G) . A graph which admits a Fibonacci prime
labeling called as Fibonacci prime graph.
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In 2018 [8], Thirugnanasambandam.et.al., oriented the concept of Fibonacci antimagic labeling. A
bijective function S: 6 (G) — {Fy, Fy, F; Fs,....., F,}, Where F; is the j™ Fibonacci number is said to be
Fibonacci antimagic labeling, if an induced function S*:f (G) —{1,2,...,2p} is defined by S*(bc) =
(S(b)*+S(c)) ,Vbc € B(G) . Then the resulting edge labelings are distinct. A graph which admits a Fibonacci
antimagic labeling is called as Fibonacci antimagic graph.

Inspired by the above studies, In this paper we investigate the existence of Fibonacci cordial labeling,
Fibonacci product cordial labeling, Fibonacci divisor cordial labeling, Fibonacci prime labeling and
Fibonacci antimagic labeling in the context of Extended Triplicate of star graph.

2. MAIN RESULT

In this section, we investigate the existence of Fibonacci cordial labeling, Fibonacci product cordial
labeling, Fibonacci divisor cordial labeling, Fibonacci prime labeling, Fibonacci antimagic labeling for the
Extended Triplicate of star graph.
2.1 STRUCTURE OF EXTENDED TRIPLICATE OF STAR GRAPH

Let G be a star graph (K, ,).The triplicate graph of star with vertex set §'(G) and edge set B'(G) is
givenby: §'(G)={buUb'Ub" Uc;Uc/Uc/'/1 < i< plandB'(G)={bc;Ub'c;ub'c;/Ub"c;/1<
i < p}. Clearly, Triplicate graph of star TG(K ;) with this vertex set and edge set is disconnected. To make
this a connected graph, include a new edge bc,to the edge set '(G). Thus, we get an Extended Triplicate
of star graph with vertex set § = ¢and edge set 8(G) = B'(G) U bc; . Clearly, ETG(K,,) has 3(p + 1)
vertices and (4p + 1) edges and is denoted by ETG(K ;).
Theorem 2.1: Extended triplicate of star graph is a Fibonacci cordial graph.
Proof: Extended Triplicate of star graph ETG(Ki,) has vertex set 5(G) ={bUb'Ub" Uc;Uc; U
¢;'/1 < i< pl}andedgeset BG)={bc;Ub'c;Ub'c;/Ub"c;Ubc;/1 <i<p}
Clearly, it has 3(p + 1) vertices and (4p + 1) edges.
To show that ETG(K ;) is a Fibonacci cordial graph.

Define an injective function S:6 (G) - {Fy, F1, F; Fs,....., F3p41)} to label the vertices as follows.
S(b) =F S(b") = F SBb") =F,
For,1<i<p S(ci) = Fpi1 S(¢i) = Faiya
if,p =3j; To find S(c;")
jEN p = 1 mod2 Fz(pﬂ-)_l;lSiSE
S(Ci”) - p+5 .
2i+p-1 5 5 Sisp
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— , +2
p = 0mod2 Selh = Faei-1 ;1< i< 5=
i)= 4
2(i+1)+p > pT sSisp
S(b) = F, S(b") = Fy SO = F,
if, For,1<i<p S(¢;) = Fai1 S(ci) = Faisa
p= 3] -1 5 2
j €N TOﬁndS(Ci)
— , +3
p = 1mod2 Sl Fage-1;1<i< 5=
i) +5 ,
2i4p+1 pT SiLsp
— . +2
p = 0mod2 Sl = Fapep-1 51=i< pT
i)= 4
2(i+1)+p pT sSisp
S(b) = F, S(b') = F, S('")=F
if:’ S(Cl) = F3(p+1) S(CZ) = F4-
p_'?)e]l-\li_lj For,3<i<p S(ci) = Faiq
J For,1<i<p S(c¢i') = Faiya
To find S(c;)
— . +3
p = 1 mod2 | Fapana s1sis B2
2itp-1 » T, = L=p
— . +2
p = 0 mod2 , Fapeip-1 3110 < 2
S(Ci): . pt4 <<
2(i+1)+p 3 5, SLSP

Define an induced function S*:8 (G) — {0,1} by S*(bc) = (S5(b) + S(c))(mod2),V bc € B(G) to get the

edge labels as follows:

if,p=3j;j€N

Bs:(0) =2p+1

|Bs+(0) — Bs+(1)]
=[2p + 1 —2p|
<1

Ps+(1) = 2p
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ifip=3j—-1 |Bs+(0) — Bs+(1)]
j EN Bs-(0) = 2p ps+ (1) =2p+1 =[2p—(2p+1)|
<1
if,p=3j+1; |Bs+(0) — Bs+ ()]
jEN Bs:(0) =2p+1 Bs-(1) = 2p =|(2p+1) — 2p|
<1

From the above three cases, it is clear that the condition |SBs+(0) — Bs+(1)| < 1 is satisfied.

Hence, Extended Triplicate of star graph is a Fibonacci cordial graph.

EXAMPLE 2.1: ETG(K 3), ETG(K4) and ETG(K; 5) and its Fibonacci cordial labelling is shown in figure
1, figure 2 and figure 3.

c1 c2 c3 c1 c2’ cs’ c1’ c2’ c3”
Fi1 Fs Fs Fs Fs Fio _1:7 Fo Fi1

FIGURE -2
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C1 cx c3 C4 Cs ci © e3 ¢4 Cs ci’ ¢ 3" ¢4 cs
Fi. Fs Fs F; Fo Fs Fs T TFiz Fua Fi1 Fi13 Fi1s Fi17Fis
FIGURE -3

Theorem 2.2: Extended triplicate of star graph is a Fibonacci product cordial graph.

Proof: Extended Triplicate of star graph ETG(Kip) has vertex set 5(G) ={bUb"Ub" Uc;Uc; U
¢;'/1 < i< pl}andedgeset BG)={bc;Ub'c;Ub'c;' Ub"c;Ubc;/1<i<p}

Clearly, it has 3(p + 1) vertices and (4p + 1) edges.

To show that ETG(K ) is a Fibonacci product cordial graph.

Define an injective function S: 8 (G) —> { Fy, F; F3,....., F3p41)} to label the vertices as follows.
S(b) = F, S =F S(b") =F;
For,1<i<p S(¢i) = Fagvn) S(¢i) = Faiy3
To find S(¢;")
if,p = 1 mod2 Faprisn; 1SS 22
S(Ci” ) = p+3 ,
Fpiaisr) 3 =5 SI<p
if,p = 0 mod2  (Faeisp s 15isE
S(Ci’ = p+2
2i+p+3 5 TSlSP
Define an induced function S*:8 (G) — {0,1} by S*(bc) = (S(b) S(c))(mod2), V bc € B(G) to get the

edge labels as follows:

Bs+(1) = (2p + 1) and Bs-(0) = 2p

Thus, |Bs- (0) = Bs(D)| = 2p— (2p+ 1| < 1.

Hence, Extended triplicate of star graph is a Fibonacci product cordial graph.

EXAMPLE 2.2: ETG(K3), ETG(K,4) and its Fibonacci product cordial labeling is shown in figure 4,
figure 5.
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b b’ b"
F2 E; F3
c1 c2 c3 c1' ca' c3’ c1” c2” cs”
Fa Fs Fs Fs F7 Fo Fio Fiz Fu
FIGURE -4

c1 e c3 C4 ct c s c4 ¢’ ¢ c3 G4
Fs Fs Fg Fio Fs F7 Fo Fu Fi» Fyy Fiz Fis

FIGURE -5

Theorem 2.3: Extended triplicate of star graph is a Fibonacci prime graph.
Proof: Extended Triplicate of star graph ETG(K ;) has vertex set
5G)={bub’'Ub"Uc;UciUc'/1 < i< p}andedge set
BG)={bc;Ub'c;Ub'c;'Ub"c;Ubc;/1 <i<p}

Clearly, it has 3(p + 1) vertices and (4p + 1) edges.

To show that ETG(K ;) is a Fibonacci prime graph.

Define an injective function S: 8 (G) — { F; Fs,....., F3p41)41} to label the vertices as follows.
S(b) =F3 S =F S(")=F, S(c1) =Fs
For2<i<p S(c;) = Fs;
For1<i<p S(¢j) = Fyya;
For1<i<p-1 S(c]") = F3i45 S(cp) = F3p+1)
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By the vertex labels and using the induced function S$*:8 (G) —> N defined by S*(b ¢) =
g.c.d (S(b),S(c)) =1,Vbce B(G)

Thus, we get each and every edges are relatively prime.

Hence, Extended triplicate of star graph is a Fibonacci prime graph.

EXAMPLE 2.3: ETG(K,3) and its Fibonacci prime labeling is shown in figure 6.

b b b’
Fs ;’- F4
\\\ /%
\\\ P X .
/
@ , , 9 9 9
C1 C2 C3 C1 Cc2 C3 C1 C2 C3
Fs Fs Fo F7 F1o F13 Fg Fiu Fn2
FIGURE -6

Theorem 2.4: Extended triplicate of star graph is a Fibonacci antimagic graph.

Proof: Extended Triplicate of star graph ETG(Kip) has vertex set 5(G) ={bUb"Ub" Uc;Uc; U
¢;'/1 < i< p}andedgeset BG)={bc;Ub'c;Ub'c;"Ub"c; Ubc;/1 < i < p}.Clearly, it has 3(p +
1) vertices and (4p + 1) edges.

To show that ETG(K ;) is a Fibonacci anti magic graph.

Define the bijective function S: 6 (G) > { Fy Fy F; Fs,....., F3p41)} to label the vertices as follows.

S(h)=F S(b) =F Sh")=F
For,2<i<p S(¢i) = Fiyz S(c) =F,
For,1<i<p S(c1) = Fapra)+i S(¢i") = Fpyirz

Define an induced function $*: 8 (G) —={1,2,...,2F3p41) } by S*(bc) = (§(b) + S(¢)) , V bc € B(G) to

obtain the label for edges as follows.

S*(bcy) = F1 +F,
For,1<i<p
S*(bc)) = Fi + Fapen)+i S*(b'c;) = Fy + Fiys
S*(b'ci’) = Fo + Fprisz S*(b"ci) = F3 + Fapeny+i
Thus, the resulting edge labels are distinct.

Hence, Extended triplicate of star graph is a Fibonacci anti magic graph.
EXAMPLE 2.5: ETG(K,3) and its Fibonacci anti magic labeling is shown in figure 7.
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C 2 Cc3 c1 ca cs’ c1’ c2’ C3
F-> Fau Fs Fo Fio Fu Fs F7 Fsg
FIGURE -7
CONCLUSION

In this paper, we have proved that extended triplicate of star graph admits Fibonacci cordial labeling,
Fibonacci product cordial labeling, Fibonacci prime labeling, Fibonacci antimagic labeling.
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