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Abstract: In 1987[4],the concept of cordial labeling was
introduced by Cahit. Let G be a simple graph. A
function is defined as S: 8(G) — {0,1} is said to be
cordial labeling, if an induced function $*: B(G) — {0, 1}
defined by $*(bc) = |s(b) — s(c)|,V bc € B(G) satisfies
the conditions [85:(0) — 85-(1)] < 1and |Bs-(0) —
Bs-(1)| < 1. In this paper, we investigate the existence of
some cordial labelings in bistar graph.
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1. INTRODUCTION

In 1967 [8], Rosa introduced the concept of graph
labeling. Graph labeling is assigning an integer to the
edges or vertices or to both on certain conditions. In
2023[3], Bala .et.al. introduced the concept of
Extended triplicate graph of star ETG(k ).

In 2004 [9], the concept of product cordial labeling
was introduced by Sundaram.et.al.,. Let G be a simple
graph. A injective function S: 6(G) — {0,1 } is said to
be product cordial labeling, if an induced function S*:
B(G) — {0,1} defined by S*(bc) = s(b).s(c) satisfies
the condition [85(0) —85(1)] < 1 and |Bs+(0) —
Bs+(1)| < 1. A graph which admits a product cordial
labeling is called as product cordial graph.

In 2006 [10], the concept of total product cordial
labeling was introduced by Sundaram.et.al.,. Let G =
(6(G), B(G)) be a simple graph with p vertices and ¢
edges. A injective function S: 8(G) — {0,1 } is said to
be total product cordial labeling, if an induced function
S*: B (G) = {0,1} defined by S*(bc) = S(b).S(c)
satisfies the condition |(65(0) + Bs+(0)) — (3,(1) +
Bs-(1))| < 1. A graph which admits a total product
cordial labeling is called a total product cordial graph.

In 2016 [7], the concept of Integer cordial labeling was
introduced by Nicholas.et.al.,. Let G be a simple graph
with p vertices and ¢ edges. An injective function S:

14 4 14 14 .
6(G)—>{(—E,....,+E)or—bl, ...... ’+lEJ} as p 1s
even or odd, said to be an Integer cordial labeling, if
an induced function S*: f (G) — {0,1} defined by

. (1 ifs()+s(c)=0
§(be) = {0 ; otherwise

satisfies|Bs+(0) — Bs+(1)| < 1. A graph which admits
an Integer cordial labeling is called as Integer cordial
graph.

In 2018 [1], an idea of Divided square difference
cordial labeling was initiated by Alfred Leo.et.al.,. Let
G = (6(G), B(G)) be a simple graph with p vertices
and ¢ edges. A bijective function S: 6(G) -
{1,2,3,.......,Ip|} said to be a divided square
difference cordial labeling, if an induced function S™:
B (G) —-{01} is defined by S*(bc) =

2_ 2
1;if % is odd
0; otherwise
[Bs+(0) — Bs+(1) | < 1. A graph which admits a
divided square difference cordial labeling is called as
divided square difference cordial graph.

satisfies the condition

In 2015[5], Abhirami.et.al., introduced the
conceptualization of even sum cordial labeling. Let
G = (6(G), B(G)) be a simple graph with p vertices
and ¢ edges. A bijective function S: 6(G) —
{1,2,3, ....,p} is said to be Even sum cordial labeling.
If an induced function S*: (G) — {0, 1} is defined by

. 1; if s(b) +s(c)iseven
§7(be) = {0 ; fo®) (ot)herwise
the condition |Bs<(0) — B¢+(1)] < 1. A graph which
admits Even sum cordial labeling is called as Even

satisfies

sum cordial graph.

In 2012[2], the concept of extended triplicate graph of
a path p,was introduced by Bala.et.al.,. Let G be a path
graph with p vertices and q edges. Let §'(G) =
{b1, by, b3, ..., bpiq} and B'(G) =
{c1, ¢, €5, .0, €p ) e the vertex and edge set of a path
pp- For every b; € 6'(G),construct an ordered triple
{b;,b;,b;’;1 <i<p+ 1} and for every edge b;b; €
B'(G), construct four edges b;bj, b;b{’, b;b; and b;b;'
where j =i + 1, then the graph with this vertex set
and edge set is called as Triplicate graph of p,. It is

denoted as TG(pp).Clearly, the triplicate graph

TG (pp) is disconnected. Let 6(G) =
{bli bz, b3,.....,b3p+1} al’ld ﬂ(G) =
{c1,¢3,C3, ... ..,c4p} be the vertex set and edge set of

TG (pp). If p is odd, include a new edge {b,1, b1} and
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if p is even, include a new edge {b,, b, } in the edge set
of TG (pp). This graph is called the Extended triplicate
graph of the path p,, and it is denoted by ETG (pp).

Motivated by the above works, we investigate the
existence of Product cordial labeling, Total Product
cordial labeling, Integer cordial labeling, Divided
square difference cordial labeling and Even sum
cordial labeling in context of the Extended Triplicate
of bistar graph.

2. MAIN RESULT

In this section, we investigate the existence of Product
cordial labeling, Total Product cordial labeling, Integer
cordial labeling, Divided square difference cordial
labeling and Even sum cordial labeling in the context
of Extended Triplicate of bistar graph.

2.1 STRUCTURE OF EXTENDED TRIPLICATE OF
BISTAR GRAPH

Let G be a bistar graph B, ;) .The triplicate of bistar

graph with the vertex set §'(G)and edge set B'(G)is
givenby §'(G) ={bUb"Ub" Uby Ub; Ub{ Uc; U

cuc'udiudiud'/1<i<p,1<j<I1} and
B'(G) ={bc;Ub"c;Ub'c;Ub’c;'" Ubb; Ub"b; U
b'by Ub'by Ub,d; Ubi'd; Ubid; Ubidj'/1<i<
p,1 <j<l} Clearly, Triplicate of bistar graph
TG(By,) with 3(p + [ + 2) vertices and 4(p + [ + 1)
edges is disconnected. To make this as a connected
graph include a new edge b'b; to the edge set of
B'(G).Thus, we get an Extended triplicate of bistar
graph with vertex set §(G) = §'(G) and edge set
B(G) = B'(G) U b'b; denoted by ETG(B),;). Clearly,
ETG(B,,) has 3(p + [ + 2) verticesand 4(p + 1) + 5
edges.

THEOREM 2.1: Extended triplicate of bistar graph is
a product cordial graph.

PROOF: Extended triplicate of bistar graph
ETG(B,p) has 6(p + 1) vertices and (8p + 5) edges.

To show that: ETG(B,, ;,) is a product cordial graph.

Define an injective function S: §(G) — {0, 1} to label
the vertices as below.

s(b) =s(")=s(b)) =1

s(b") = s(by) = s(by') =0

For1<i<p

s(c) = s(@) = s@d) =0

s(d) = s(@) = s(c) = 1

We get, 6,(0) = 6,(1) = 3(p + 1), Thus |6,(0) —6,(D)|=13(p+1) - B +1)| <1

It is clear, that the condition |5,(0) — §,(1)| < 1 is satisfied.

Now, Define an induced function $*: 8(G) — {0, 1 } such that S*(bc) = S(b)S(c) to label the edges as below.

S*(bb)) = 5" (b"b}) = 1

S*(b'b)) =S (') =S*(b'by) = 0

Forb1<i<p

S''c) = S (') = S (bydD) =S (Byd) =0

S*(bc

D= S5""c)=S"(bidy) = S*(b1di) =1

we get, +(0) = 4p + 3 and B+(1) = 4p + 2

This implies |85+ (0) — Be<(1)| = |(4p + 3) — (4p +
2)| <1

The condition |B,+(0) — Bs+(1)| < 1 is satisfied.

It is clear, that the vertex labelings and edge
labelings satisfies the condition |85(0) — 85(1)| <
Land |Bs-(0) = Bs+(D)| = 1.

Hence, Extended triplicate of bistar graph is product
cordial graph.

EXAMPLE 2.1 : ETG(B33) and its product cordial
labeling is shown in figure 1.
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FIGURE -1

THEOREM 2.2: Extended triplicate of bistar graph is
a total product cordial graph.

PROOF: Extended triplicate of bistar graph
ETG(B, ) has 6(p + 1) vertices and (8p + 5) edges.

To show that:

ETG(B, ;) is a total product cordial graph.

Define an injective function S: §(G) — {0, 1} to label
the vertices as below.

s(b) =s")=s(b;) =1

s(b") = s(by) = s(by) =0

For1<i<p

s(@) = s() = s(d) =0

s(d) = s@) = s(eh) =1

Here §,(0) = 6,(1) = 3(p + 1).Thus |6,(0) —6,(D)|=13p+1) - Bl +1)| <1

It is clear, that the condition |5,(0) — §,(1)| < 1 is satisfied.

Now, Define an induced function $*: 8(G) — {0, 1 } such that S*(bc) = S(b)S(c) to label the edges as below.

S*(bby) =S*(b"by) =1

S*(b'b]) = S*(b'b)") = S*(b'by) = 0

For1<i<p

S*b'c) = S(B'c)) =S (bydl) =S (bj'd}) = 0

S be) = SG7) =5 bid) = S bid) = 1

we get, +(0) = 4p + 3 and B+(1) = 4p + 2
This implies [(85(0) + Bs+(0)) — (65(1) + Bs- (1))

=[(Br+D+Up+3) - (BP+1)+ “p
+2)<1

It is clear, that the condition |(8+(0) + B,+(0)) —
(85+(1) + Be+(1))| < 1is satisfied.

Hence, Extended triplicate of bistar graph is total
product cordial graph.

EXAMPLE 2.2 : ETG(B;33) and its total product
cordial labeling is shown in figure 2.

FIGURE -2

THEOREM 2.3: Extended triplicate of bistar graph is
an integer cordial graph.

PROOF: Extended triplicate of bistar graph
ETG(B, ) has 6(p + 1) vertices and (8p + 5) edges.

To show that: ETG(B,, ;) is an integer cordial graph.

Define  an  injective  function  S:6(G) —

.
(— EJ e+ EJ) if pis odd

vertices as below.

...,+B) if piseven
z to label the
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s(h) =-2(p+1)

s(by) = =2(p +3)

s(b") =2(p +2)

s(b1) =0

s(b’")=-2(p + 2)

s(bi) =2(p+1)

s(c;) = 2i s(d;) =—(2i+5)
For1<i<p
s(ch=2i—1 s(d)) = —2i
s(c)=-2i-1) s(d")=2i+5
Now, Define an induced function $*: B(G) — {0, 1 } such that
S*(bc) = {1 if s(b) +s(c) 2 0 to label the edges as below.
0 otherwise
S*(b'b) =S*"(b'b)=1 S*(bby) =S*(b"b])) =S*(b'b) =0

For1<i<p

S'(b'c) = S (b'c]) = S*(bd) =S (bld]) = 1

S*(bc;) = §7(b"c)) = S*(bidy) = S*(byd;) =0

Here we get, $+(0) = (4p + 3)
(4p +2)

This implies
4p+2) <1

It is clear, that the condition |Bs+(0) — Bs+(1)] < 1

is satisfied.

Hence, Extended triplicate of bistar graph is an

Integer cordial graph.

EXAMPLE 2.3: ETG(B53) and its integer cordial

labeling is shown in figure 3.

1Bs+(0) = Bs+ (D] = [(4p +3) —

and Bs(1) =

FIGURE -3

THEOREM 2 .4: Extended triplicate of bistar graph is

PROOF: Extended
ETG(B,,) has6(p + 1) vertices

edges.

ETG(

To show that:

a Divided square difference cordial graph.

triplicate of bistar

Define the bijective function S: §(G) —

graph

and (8p+5)

By, ») is a Divided square difference cordial graph.

{1,2,3,.....,p} to label the vertices as below.
®d -7
hl
.\ 12 ® d:-9
G, N0 R\;-:.\%_ @ ds -11
1c/'@ > \\ MY 10 0' < mdi -2
3@ dz' -4
5ci@ / o e dy -6
I 1 RS
e / v ®d7
-: @ d' 9
-5 cs” @ds 11
s(b) =4p+5 s(hy) =22p+1)
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s(b") =1

s(by) =3

s(b")y=4(p+1)

s(hi)=4p+7

s(cp) =6(p +1)

For1<i<p

s(c;) = 2i

s(dy) = (2i + 3)

s(ci) =2@+p)

sd)=2({+2p+2)

s@d)=2(+p)+3

For1<i<p-1

s(c)=2(+2p)+7

Now, Define an induced function $*: 8(G) — {0, 1 } such that

. |s(B)2-s(c)?
S*(bc) = {1 if s(b)-s(c)
0 otherwise

is odd

to label the edges as follows.

S*(b'by) = S*(b'by) =
S*(bby) = S*(b"'c)) = 0

S*(b"'bj) = S*(b'by) = S*(bcy) =1

For,1<i<p S*(b'c;) = S*(b'c’ S*(b1d;) = S*(b.d))
= S5*(b{'d}) = S§*(b1d{")
For1<i<p-1 S*(bc)) =0 S*(b"cH =0
Here we get, $,-(0) = 4p+ 3 and B:(1) = 4p + 2 FIGURE - 4

1Bs+(0) = B+ (D] = [(4p + 3) —

This implies
(4p+2) <1

Itis clear that the condition |Bs+(0) — Bs+(1)] < 1is
satisfied.

Hence, Extended triplicate of bistar graph is a Divided
square difference cordial graph.

EXAMPLE 2.4: ETG(B;3) and its divided square

THEOREM 2.5: Extended triplicate of bistar graph is
a Even sum cordial graph.

PROOF: Extended triplicate of bistar graph
ETG(B, ) has 6(p + 1) vertices and (8p + 5) edges.

To show that: ETG(B,,;,) is a even sum graph.

Define  the  bijective  function  S:6(G) —
{1,2,3, .....,p} to label the vertices as below.

difference cordial labeling is shown in figure 4.

S 3 /A\\\
21ci gy \\\\ E‘// 2‘
23 '@ &
2405 @ /},{// . .
12 ./
s(h)y=4p+5 s(by) =202p+1) s(cp) =6(p +1)
s(b) =1 s(b]) = 3

IJIRT 170749 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 552



© December 2024 | IJIRT | Volume 11 Issue 7 | ISSN: 2349-6002

s(b") =4 +1)

s(hi)=4p+7

s(c) = 2i

s(d;) = (2i + 3)

For1<i<p

s(ci) =2(+p)

s(d) =2({+2p+2)

sd)=2@{+p)+3

For,1<i<p-1

s(e))=20+2p)+7

Define an induced function S*: $(G) — {0,1} such that S$*(bc) = {10 ’

edges as follows.

; if s(b) +s(c) is even

. to label the
otherwise

§*(b'by) = S*(b'by) =
S*(bby) = S*(bcy) = 0

S*(b"b) = S*(b'by) = S*(b"cy) =1

For1<i<p

S*(b'c;) = S*(b'c’
= 5"(bydp) =0

S*(bidy) = S*(bid;)
=$*(bld)) = 1

For1<i<p-1

S*(bc)) =1

S*(b"c) = 0

Here we get, 8,+(0) = 4p+ 2 and B+(1) =4p +
3

This implies |Bs+(0) — Bs+(1)| = |(4p + 2) —
(4p+3) =<1

It is clear, that the condition |8,+(0) — Bs+(1)] < 1
is satisfied.

Hence, Extended triplicate of bistar graph is a Even
sum cordial graph.

EXAMPLE 2.5: ETG(B5 3) and its Even sum cordial
labeling is shown in figure 5.

®d s
®d. 7
L ®dio
T d) 18
1>’ 20
e de

di' 22

® d," 11
@ 4> 13
12 c5 @a, 15
FIGURE -5
CONCLUSION

In this paper, we have investigated that the Extended
triplicate of bistar graph admits the Product cordial
labeling, Total Product cordial labeling, Integer cordial

labeling, Divided square difference cordial labeling
and Even sum cordial labeling.
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