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Abstract- Let @ = (V. E) pe o simple graph with P vertices

and @ edges. G is said to have Pronic Product cordial
labeling if there is aninjective map

F:V(G) =10123... PTr Y such that for every edge %7,
the induced edge

J“mis defined as,
Liff(w).f(v)
isa
pronicnumhber
0iff(u).f(v)
isnot a
pronicnumber

fluv) =

with the condition that,
|Efm] = Ef[1)| = Lihere, er(0)is o number of

edges with label 0 and Eftlj is the number of edges with

label 1. If @ admits Pronic product cordial labeling then Gis
called a Pronicproduct cordial graph.

In this paper we have proved the star Kyim , Star

related graphs Globe Gl(n) , Bi-Star B

< K,,;n=>

m.n, Subdivided Star

are Pronic product cordial graphs.

Keywords- Pronic number, Pronic Product cordial labeling,
Pronic product cordial graph, Star graphs.

AMS Classification 05C78
Notation: Pr — Pronic Number

I. INTRODUCTION

A graph G s a finite non-empty set of objects called
vertices together with a set of unordered pairs of distinct

vertices of @ called edges. The vertex set and the edge set of
Gare denoted by V (G) ang E (G) respectively.
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The concept of cordial labeling was introduced by
I.Cahit[1]. It motivated us to define Pronic product cordial
labeling.

I1. PRELIMINARIES

Definition 2.1: (Sequence A002378 in the OEIS)
A Pronic numberis a number which is the product of two
consecutive integers, that is, a number of the form n. (n+1).

REMARK: Clearly, all pronicnumbers are even.

Definition 2.2: Let & = (V:E) pe a simple graph with P
vertices and 9 edges. G s said to have Pronic product
cordial labeling if there is an injective map

f:V(6) —£0,1,2,3,..PTp } such that for every edge U¥,
the induced edge i is defined as,

Liff(w).f(v)
pronicnumhber
0iff(u).f(v)
isnot a
pronicnumber

fluv) =

withthe condition that,
|"3f(':'j — & M= 1 where , €f (0)is the number of
edges with label 0 and ef(:lj is the number of edges with

label 1. If G admits Pronic product cordial labeling then Gis
called a Pronic product cordial graph.

K

Definition 2.3: A star “*1m is a tree with one internal vertex

and n edges.

Definition 2.4: Globe is defined as the two isolated vertices

are joined by n path of length 2. It is denoted by Gl(n).
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B

Definition 2.5: The Bi-Star ~=n is a graph obtained from

KL HLn at the end

K, by identifying the centers of “*1x= and

vertices of Kz respectively.

Definition 2.6: A Subdivided graph is obtained by replacing
every edge of G by P3 1t is denoted by 5 (6)

Definition 2.7: Subdivided star is a graph obtained as one

point union of ™ paths of path length 2. It is denoted
by::: K-l_.?‘!: T :-:
I1l. MAIN RESULTS

K

THEOREM 3.1: The star “*1m: is a Pronic Product cordial

graph.
Proof: Let G = Ky, be a graph where
U[G] :{'E?,HE-: 1 =i = ﬂ} and

Then IV(G)l = n + 14 |E(G)| = n

E(Gj = {(V,ui): 1 =i = ﬂ}

Case(i): When nis even, ™ = 2k (say)
Define 1 V(6) = (01,23, ..., PTy41 as follows:

flw) =1

Pr, ,1=i=<k

f(”f3= {Prt.— 1, k+1<i<2k

The induced edge labels are given below:

Forl S L=k

f(v). f(ui] =1.Pr,= Pr,

f'g(”uz'j =1

ok +1 =i < Ef-c,

flv). f(uij =1.[Pr,— 1]= Pr,— 1

(Which is odd and not a Pronic number)

f'g(”uij =0.

Case(ii): When nis odd, n = 2k + 1 (say)
Define [+ V(G) = {0, 1, 2, 3, PT+2} as follows:
flv) =1

_ Pr, ,1=i<k+1
f(ufj_ Pr,— 1, k+2<i<2k+1
The induced edge labels are given below:
For 1 £ i 5 Ii: + 1_,
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f(v). f(ui] =1.Pr,= Pr,
f'g(”uij =1

rork+2 < i< 2k+1

F@). fw)=1.[Pr,— 1]= Pr,— 1

(Which is odd, not a pronic number)
f$(”uz'] =0

It is observed that,

er(0)= k pnger (1) =k 1 ven.
ef[lil] - kand eftlj =k+ 1, n -odd.
Clearly,|ef 0)-e (D] =1

Then ¥ is a Pronic Product cordial labeling.

K

Hence the star™ 1= is a Pronic Product cordial graph.

Example 3.2: Fig 1 and 2 represents the pronic product

cordial labeling of K14 and KLErespectively

1
0 g, 5 7
Fig 1ZK:L.4
1
0 g, b 11 19
Fig.2: K15
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THEOREM 3.3: Glaobe Gl (n) is a Pronic product cordial
graph.

Proof:Let & = Gl (n) be a graph where
V(G) = {H Ve Wy 1= = ™ and
E[Gj] = {(u,W:'):li I = ﬂ}
U {(V’WE): 1£ [ = ’n}
Then IV(G)l=n + 2404 [E(G)] = 2n,
Define [+ (6) = {0,123, .-, PTyy 231 as follows:
flu) = Qanaf (v)= 1
flw)=2i+ 1,1 =i<n

The induced edge labels are given below:
For1= 1 = n,

fu) .f(wa-] = 0.(2i+1)-¢-Pnry
fruw)=1

f@) fw) = 1.2i+1) = 2i+1
(Which is odd, not a Pronic number)
f*(vwi] _ 0.

It is observed that,

€7 0) = nand )= 7

Clearly,|ef (0) - ef(1)| =1

Then f s a Pronic product cordial labeling.

Hence the Globe Gl(n) is a Pronic product cordial graph.

Example 3.4: Fig 3 and 4 represents the Pronic product
cordial labeling of Gl(4) and GL(EJrespectively

1

Fig 3:61(a)
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Fig 4: Gl(5)

THEOREM 3.5: Bi-Staanm is a Pronic product cordial
graph.
Proof: Let © = Brnpea graph where,
Let V(G) = {uv,Hir Vi1 <i<mn}
Let E(G) = {uv)}
U{(u,uej:li i< n}
U{(V,”fj 1S i=nj
Then V(G- 2n + 2 and IE(G) I= 2n+1
Define F: V(6) = {0,1,23,.....PT2n + 2} as follows:
flu) = 0.f(v) =1
flug)= Priq1 121 =m
f(”z‘j =Prpss11= E = 0
The induced edge labels are given below:
flu).f(v) = 0.1 =0 =Py
f*(uvj =1
For1= i =m
flu) . flu) = 0.Pryyy =
f*(uuij =1
F).flv) = 1.[Pryuqe,—1]

= Prysis —1

0 =Pny

(Which is odd, not a pronic number)
f*(vvij =0
It is observed that,

gf0)~ Mandr)= " T 1
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Clearly, ler(0)— (D] < 1

Then Fis a Pronic product cordial labeling.

Hence the Bi-Star anis a Pronic product cordial graph.
Example 3.6:Fig 5 and 6 represents the Pronic product cordial

labeling of Byq and By s respectively.
2 24
c 41
a 1
12 55
20 71
Fig 5: D14
41
2
6 55
0 1
12 71
20 89
3 109
Fig 6: Bss

THEOREM 3.7: The subdivided star = Kinin > isa
Pronic product cordial graph.
Proof:Let © == Kin: ™ 5 pea graph.
Let V(6) =fwu,v:1<i =m
Let E(G) =quug1= = ny
Uguav:) -1 P=mnj}
Then IV (G)] = 2n + 144 |E(G)| = 2nm
Define [+ V(G) — (01,23, P73, 413 as follows:
flu) = Pry—g
Flu)- 2i—1 1 < i < n
flv;) =2(n+)—11 = i = n

A 1A

The induced edge labels are given below:
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Forl =1 =m
Fu).f(u)=0.(2—-1)=0=Pn,

f"*(uui] =1

flug).flvd = (2i —1) .[2(n+ D) — Lwhich s
odd ,not a Pronic number)

fg(uipz’] =0

It is observed as,

€F0) = Mand fr() = T

Clearly,|ef 0 —e (D=1

Then f Is a Pronic product cordial labeling.
Hence the subdivided star™ H1niT
cordial graph.

>is a Pronic product

Example 3.8:Fig 7 and 8 represents the Pronic product cordial
labeling of the Subdivided star™ 1.4:4 > and

= Ky5: 55 respectively.
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1V. CONCLUSION

We have introduced here a new ideaof Pronic product
cordial labeling. This will add a new dimension to the research
work in graph labeling on various numbers. Here we have
proved that Starand a few Star related graphs are pronic
product cordial graphs.
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