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ABSTRACT

In this paper, we investigate the existence of some divisor cordial labeling for star graph.
keywords: Graph labeling, Star graph, Triplicate graph, Divisor cordial labeling.

1. INTRODUCTION

In 1967, the concept of graph labeling was introduced by Rosa[8] . A graph labeling is an assignment of integers to the
edges or vertices or both to the 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(k1p ) was
introduced by Bala .et.al.,. The concept of Square divisor cordial labeling was introduced by Murugesan[9]. Let G be a
simple graph with p vertices and q edges. A bijective function S: 3(G) — {1,2, 3, ....., p} is said to be a square divisor
cordial labeling if an induced function S*: 5(G) — {0,1} defined by S*: B (G) - {0,1} by S*(bc) =
{é;; if ((s(©))*Is ) Or(S(Czlt(}fe(fv)v)i?e ,V bc € B(G) satisfies|Bs+(0) — Bs+(1)] < 1. A graph which admits a square
divisor cordial labeling is called as square divisor cordial graph. The concept of Sum divisor cordial labeling was
introduced by Lourdusamy.et.al.,[7]. Let G be a simple graph with p vertices and g edges. A bijective function S: 8(G)
- {1,2,3,.....,p} is said to be a sum divisor cordial labeling if an induced function S*: B(G) — {0,1} defined by
S*(bc) = {t;; lf(2|(5(bo)t-}|l-:r(\f;£z' V bc € B(G) satisfies|Bs<(0) — Bs+(1)| < 1. A graph which admits a Sum
divisor cordial labeling is called as sum divisor cordial graph. The concept of Subtract divisor cordial labeling and
multiply divisor cordial labeling was introduced by Gondalia.et.al.,[5,6]. Let G be a simple graph with p vertices and ¢
edges. A bijective function S: 8(G) - {1,2,3, .....,p} is said to be a subtract divisor cordial labeling if an induced
function S*: B(G) — {0,1} defined by S*(bc) = { 3 '; if (2|(S(b2)thzsv)i)s)e’ Vbe € B(G) satisfies| Bs- (0) — Bs- (1] <
1. A graph which admits a Subtract divisor cordial labeling is called as subtract divisor cordial graph. Let G be a simple
graph with p vertices and q edges. A bijective function S: 3(G) — {1, 2,3, ....., p} is said to be a multiply divisor cordial
. . . . . . . 1; if(2|(s(b).s(c
labeling. if an induced function S*: B(G) — {0,1} defined by S*(bc) = { 0, I (()H)lera”?gz Vv bc € B(G)
satisfies the condition |Bs+(0) — Bs=(1)| < 1. A graph which admits a Multiply divisor cordial labeling is called as
Multiply divisor cordial graph.
By stimulation of the above studies, In this paper we investigate the existence of Square divisor cordial labeling, Sum
divisor cordial labeling, Subtract divisor cordial labeling, and Multiply divisor cordial labeling in the context of
Extended Triplicate graph of star.
2. MAIN RESULT
In this section, we investigate the existence of Square divisor cordial labeling, Sum divisor cordial labeling, Subtract
divisor cordial labeling and Multiply divisor cordial labeling for the Extended Triplicate graph of star.
2.1 STRUCTURE OF EXTENDED TRIPLICATE OF STAR GRAPH
Let G be a star graph (Ky,p).The triplicate graph of star with vertex set §'(G) and edge set 8'(G) is given by: §'(G) =
{bub’'ub"uUcucuc'/1 <i<p}and B'(G)={bc;ub'c;ub'c;/ Ub"c;/1<i<p} . Clearly, Triplicate
graph of star TG(Ky,) with this vertex set and edge set is disconnected. To make this a connected graph, include a new
edge bc; to the edge set 8'(G) . Thus, we get an Extended Triplicate of star graph with vertex set § = &'and edge
set B(G) = B'(G) U bc, . Clearly, ETG(Kyp) has 3(p +1) vertices and (4p + 1) edges and is denoted by
ETG(Kyp).[2].
Theorem 2.1: Extended triplicate of star graph is a Sum divisor cordial graph.
Proof: Extended Triplicate of star graph ETG(K4,) has vertex set §(G) ={buUb'Ub" Uc;Uc;U¢'/1 < i< p}
and edge set BG) = {bc; Ub'c;Ub'c;’ Ub"c;Ubc;/1 <i < p}
Clearly, it has 3(p + 1) vertices and (4p + 1) edges.
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To show that ETG(K4,) is a Sum divisor cordial graph.
Define the bijective function S: 6(G) — {1, 2,3, .....,3(p + 1)} to label the vertices as follows.

S(h) = 2 Sy =1 S(h'") =3
if,p=3 For,1<i<p S(c;))=2i+p S(ch=2@{+1)
For,2<i<p S(ei")=2(p+1)+3 S =2+
S(h) =3 S =1 Sy =2
For,1<i<p S(e) =2i+3 S =231 +1)
To find S(¢;)
. 20+i)+3;1<i<?
lf:p > 3 _ 0 dz S(C{) - (p l) . l 2
p=utmo p+2(i+1);pTSiSp
20+ +3;1<i<Pt
p = 1 mod2 S(ei) = p+1 ’
- p+2i+3 ;T SiSp

Define an induced function S*: B(G) — {0,1} by S*(bc) = {10 ; .if(2|(s(b) ()

V bc € B(G) to obtain the edge labels as follows.

; otherwise '

if, For,2<i <p S*(b'c])=0 S*(be,) =0
p=3 For,1<i<p S*(b"c) =0 S*(b'c;) = S*(bc}) = 1
S*(bey) =1
For,1<i<p S*(b'c) =1 S*(b'c)=0
i, To find S*( bc!)and S*(b" ¢!
L L
p >3
p = 0 mod2 1; 1<i<? 0; 1<i<?
S*(bc)) = S*(b"c}) =
(bei) 0;22 <i<p () 1; 22 <i<p
2
p = 1 mod2 1;131'3”7_1 0; 1SlSpT_1
S*(bc}) = S*(b"c}) =
(be) 0,2 <i<p (b7c) ;2 <i<p
2 2
Thus, we get
For, Bs+(0) = 2p Bs+(1) =2p+1 1Bs+(0) — B+ =12p— (2p + DI <1
p=3
For, Bs-(0) = 2p Bs-(1) = 2p +1 1Bs+(0) — B+ =12p — 2p + DI <1
p >3

From both the cases, it is clear that |Bs+(0) — Bs-(1)| < 1 is satisfied.

Hence, the Extended triplicate of star graph is a sum divisor cordial graph.

EXAMPLE 2.1: ETG(K413) ,ETG(K1;5) and its Sum divisor cordial labelling is shown in
figure 1 and figure 2.
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FIGURE -2
Theorem 2.2: Extended triplicate of star graph is a Subtract divisor cordial graph.
Proof: Extended Triplicate of star graph ETG(K1p) has 3(p + 1) vertices and (4p + 1) edges.
To show that ETG(K4,) is a Subtract divisor cordial graph.
Define the bijective function S:5(G) - {1,2,3,.....,3(p + 1)} to label the vertices as follows.

Sb)=3p S(h')y=3p+2 S(b")Y=3(@+1)
For,1<i<p S(c) = 2i S =p+23i-1)
if,p=3
I.p (2+d ; 1<isPS
S(Ci) = 1 . P = ﬁ
’ T2
if, S(b) = 3p S(b") =3p +2 S(b")=3(p+1)
p =1mod?2 For,1<i<p S(cy) = 2i Scy=p+2(i-1
*3
P #3) 2p + 1) ; 1<i<??
. 3
S(ep) = Lo i=EE
s(cps3) + 25 ; %j“siSp;jeN
2
if, S(b)=3p+1 S(b") =3(+1) S(b") =3p+2
p = 0mod 2 For, 1<i<p S(c;) = 2i S =p+2i—1
20+D; 1<is<?
. +2
S(eh = Lo i=hs
s(cps2) + 2j ;%HDSiSp;jeN
2
. . . . v~ (1 if QI(s(B) = s(c))) .
Define an induced function as $*: B (G) — {0,1} by S*(bc) = {0; otherwise'Vbc € B(G) to obtain the
edge labels as follows.
S*(bc,) =0
For,1<i<p S*(b'c;) =0 S*(b'cy=1
To find S*( be;)and S*(b"c;)
if, 0; 1s<is<? L 1<is<?
p = 0mod 2 S*(bci) = 102 o< S (b"¢;) = 072 <
[ = - p ] - - p
if, 0;1<i<™2 1 ;1<i<Ze
— S*bc}) = S*(b"c)) =

From the above labeling, we get Bs+(0) = 2p + 1 and Bs+(1) = 2p
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Thus |Bs+(0) — Bs= ()| = |(2p + 1) — 2p| < 1. Itis clear that |Bs+(0) — Bs+(1)]| < 1 is satisfied.
Hence, Extended Triplicate of star graph is a Subtract divisor cordial graph.

EXAMPLE 2.2: ETG(Ky3), ETG(Ky4) and ETG(K41s) and its Subtract divisor cordial labelling is shown in figure 3,
figure 4 and figure 5.
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FIGURE -5
Theorem 2.3: Extended triplicate of star graph is a Multiply divisor cordial graph.

Proof: Extended Triplicate of star graph ETG(Ky,p) has 3(p + 1) vertices and (4p + 1) edges.
To show that ETG(Ky,) is a Multiply divisor cordial graph.

Define the bijective function S: 8(G) — {1,2,3, .....,3(p + 1)} to label the vertices as follows.

Sh)=1 S =2 S('")=3
Forl<i<p S()=2(1+1) S(e)=2i+3
To find S(¢;")
if,p=1mod?2

+1
2p+i+1) ;1SiSpT
S =

+3
p+2(i+1) ;—p2 <i<p
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if,p = 0mod 2 20+i+1) ; 151’5%
Sei) = . p+2
p+2i+3 ;—?—SlSp
. . N . _ (15 ifQI(s(b).s(c))) i
Define an induced function S*: 8 (G) — {0,1} by S*(bc) = { 0; otherwise ,V bc € B(G) to obtain the edge

labels as follows.

S*(bc;) =1 S*(b'cp) =1 S*(b'¢i)=1
For,1<i<p

S*(bc))=0
We get Bs+(0) =2pand Bs=(1) =2p + 1

Thus, |Bs+(0) = B+ (DI =12p - 2p+ 1| =1

Here, it is clear that |Bs-(0) — Bs+(1)] < 1 is satisfied.
Hence, the Extended Triplicate of star graph is a Multiply divisor cordial graph.

S*(b"ch) =0

EXAMPLE 2.3: ETG(K14), ETG(K15) and its Multiply divisor cordial labelling is shown in figure 6 and figure 7.
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Theorem 2.4: Extended triplicate of star graph is a square divisor cordial graph.

Proof: Extended Triplicate of star graph ETG(Ky,,) has 3(p + 1) vertices and (4p + 1) edges.
To show that ETG(Ky,) is a Square divisor cordial graph.

Define the bijective function S: §(G) — {1,2,3, .....,3(p + 1)} to label the vertices as follows.

S(h) = 2 S(h") =3 NCHES!
if, For,1<i<p S(c) = 2(i+ 1) S(c) =2i+3
P=3 lror1i<i<p-1 Sy =2(p+i+1) S(cy)=4p—1
Sh) = 2 Sy =1 Sbh'") =3
For2<i<p S(e) =2(i+1) S(c;) =5
if,
p>3 Se=7 S(ci) ={2(i ilj—;17 ;;2j+5SiS22jS+l 63;]6'451\/
To find S(c¢;")
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20 +i+1) 1<is<?
S(c!)= 21 ; i =p2i2,forp>4

or,p = 0mod 2 J
for,p c@+6;%ZJSiSP—Z;J'EN—{l}'f‘”p>6
2

S(cp-1) =9 S(cy) =S(cy-1) =5
20+i+1); 1<
for,p =1mod 2 S(e = 21 , '—ﬁforp>5
c@% ;%ﬂjsts;)—Z;]eN—{l},forp>7

S(c)-1) =9 S(cp) = S(cp-y

Define an induced function as S*: 8 (G) — {0,1} by S*(bc) = { if ((s(©)*Is(b) Or(S(Cc))lt(hSe(:i;)Lsi vV bc € B(GQ)

to get the edge labels.

We get
if,p=3 Bs+(0) =2p+1 Bs+(1) =2p 1Bs+(0) — Bs-(1)]
=2p+1-2p|<1
if,p >3 Bs-(0) = 2p Bs+(1) = 2p +1 |Bs+(0) — Bs= ()]
=R2p—-QRp+1]<1

From both the cases, it is clear that |Bs+(0) — Bs+(1)| < 1 is satisfied.
Hence, Extended triplicate of star graph is a square divisor cordial graph.
EXAMPLE 2.4: ETG(K413), ETG(K1,4) and its square divisor cordial labelling is shown in figure 9 and figure 10.
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FIGURE - 10
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3. CONCLUSION

In this paper, we have proved that extended triplicate of star graph admits the Square divisor cordial labeling, Sum
divisor cordial labeling, Subtract divisor cordial labeling, and Multiply divisor cordial labeling.
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