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ABSTRACT - A Graph G with n vertices is said to admit prime labeling if its vertices can be labeled with distinct
positiveintegers not exceeding n such that the labels of each pair of adjacent vertices are relatively prime. A graph G which
admits prime labeling is called a prime graph. In this paper we investigate the existence of prime labeling of some graphs related
to wheel W, and crown graphC,; .We discuss prime labeling in the context of the graph operation namely corona product.
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1. INTRODUCTION

In this paper, we consider only finite simple undirected graph. The graph G is a set of vertices V(G), together with a set
of edges E(G) and incidence relation. If u,v € V(G)are connected by an edge, we say uand v are adjacent and the
corresponding edge is denoted by uvor vu. The degree of a vertex u is the number of edges adjacent with u. A graph is connected
if it does not consist of two or more disjoint “pieces”. The path B, is the connected graph consisting of two vertices of degree 1
and n — 2 vertices of degree 2. An n —cycle C,, , is the connected graph consisting of n vertices each of degree 2. An n —star S,,,
is the graph consisting of one vertex of degree n and n vertices of degree 1. But S,, consist of n + 1 vertices and n edges. A tree is
a graph contains no cycle. Path and stars are example of trees.For notations and terminology we refer to Bondy and Murthy [1].

Let G and H be two graphs. The corona productGOHis obtained by taking one copy of G and |V (G)| copies of H and by
joining each vertex of the i-th copy of H to the i-th vertex of G where 1 < i < |V(G)] [4].

The graph obtained by attaching a pendant edge at every vertex of G is denoted by G~

A complete binary tree is a directed rooted tree with every internal vertex having two children. In [3], Seoud and Youssef
showed that every cycle with identical complete binary trees attached to each cycle vertex is co-prime.

A complete binary tree is a directed rooted tree with every internal vertex having three children. A one — level complete
ternary tree is equal to the star S .

We define an n - cycle —pendant with 1- level ternary tree , denoted C, * P, * S , to be the graph that results from first
attaching a single pendant to each cycle vertex of C, followed by attaching a one — level complete ternary tree to each pendant
vertex . The star notation means that a cycle C, , with n vertices attach one more vertex to each cycle vertex, C;. Now, we have
each C; as one side of a path and one vertex of degree one , denoted P; attach three more vertices of degree one to each P; ,
making each P; the center vertex of a star , S5 [5].

The notion of prime labeling was introduced by Roger Entringer and was discussed in a paper by Tout [6]. Two integers a and
b are said to be relatively prime if their greatest common divisor is 1 denoted by (a, b) = 1. Every path B,, cycle C,, and star S,
are prime [2] . Every wheel W, iff n is even [2], all helm H,, , crown C,; and gear graph G, are prime [2]. We refer Gallian’s
dynamic survey [2] for a comprehensive listing of the families of graphs that are known to have or known not to have prime
vertex labeling.

The crown graph C,; is obtained from a cycle C,,by attaching a pendent edge at each vertex of the n-cycle.

The graph obtained by, attaching the center vertex of a copy of the star S, to the path P,. The resulting graph will have
m- pendants at one vertex of P,and it is denoted by P, = S,,, .

The graph obtained by, attaching the copy of P, * S, to each vertex of Wheel W, and crown C,, . The resulting graph is
denoted by W, * P, * S,,and C, * P, * S,,.

In this paper, we proved that the graphs obtained by attaching the copy of P, * S,,, to each vertex of Wheel W;, and crown C,
are all prime graphs.

2. MAIN RESULTS

Theorem 2.1

The graph W, * P, * S, admits prime labeling where W, is the wheel graph.if n # 1(mod 5)

Proof.

Let ¢, be the centre of the wheel graph W,. And let c¢,,c,,...c, be the rim vertices of the wheel graph W, and let
Do, P1, P2, Pn D€ the pendant vertices adjacent to co, ¢y, c,,... ¢, respectively. Letp/, be the pendant vertices attached at each

pi, 1<i<n and 1 <j < 2, respectively. And let pj , 1 < j < 2 be the pendant vertices attached at p,.
The graph W, * P, * S, has 4n + 4 vertices and 5n + 3 edges.
Define a labeling f : V - {1,2,3, ..., 4n + 4}as follows.
Let flco) =1, f(P) =3, f(p) =2, f(®§) = 4
For1<i<n
fle)=4i+1,  f(p)=4i+3f(p})=4i+2,(p}) =4i+4,
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ged(f(co), f(Po)) = ged(1,3) = 1, ged(f(co), f(c)) = ged(L,4i + 1) = 1

ged(f (03), f(po)) = ged(2,3) = 1, ged(f (p3), f (o)) = ged(4,3) = 1,

ged(f (), f(civn)) = ged(4i + 1,4(i + 1) + 1)
=ged(4i+1,@4i+1D)+4) =1
as these two numbers are odd and their difference is 4 and both are not multiples of 3.
gcd(f(cl),f(cn)) =gcd(5,4n+ 1) =1, sincen # 1(mod 5)
gcd(f(ci),f(pi)) =gcd(4i+1,4i+3)=1

as these two number are consecutive odd integers.

gcd(f(pi),f(pil)) =ged(4i+3,4i+2)=1

ged(F (), f(PP)) = ged(4i +3,4i + 4) = 1
as these two number are consecutive integers.
Thus f is a prime labeling.
Hence W, * P, = S, is a prime graph.

Theorem 2.2

The graph W, = P, * S, admits prime labeling where W, is the wheel graph.if n # 1(mod 7)

Proof.

Let ¢, be the centre of the wheel graph W,. And let c¢,,c,,...c, be the rim vertices of the wheel graph W, and let
Po» P1, P2, -, Pn. D€ the pendant vertices adjacent to ¢y, ¢y, ¢y, ..., ¢, respectively. Ietpl.’ be the pendant vertices attached at each
pi, 1<i<n and1<j <4 Andletp], 1 <j < 4,be the pendant vertices attached at p,.

The graph W, = P, = S, has 6n + 6 vertices and 7n + 5 edges.

Define a labeling f : V - {1,2_, ..., 6n + 6}as follows.

Letf(co) = 1.f(Po) =5.f(ps) =j+ 1, for1<j<3.f(p3) = 6.

For1<i<n
fle)=6i+1,f(p)=6i+5f(p) =6i+2,f(})=6i+3, f®})=6i+4,
f(p{‘) = 6i + 6.
ged(f (co), f(po)) = ged(1,5) = 1.
ged (F(po). f(p})) = ged(5,  j+1) =1,for1<j<3

ged(f (o), f(03)) = ged(5,6) = 1,

ged(f(co), f(c)) = ged(1,6i + 1) = 1,
ged(f (c), f (civ1)) = ged(6i + 1,60 +1) + 1)

=gcd(6i+1,(6i+1)+6)=1,

as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5.

gcd(f(cl),f(cn)) =gcd(7,6n+1) =1, sincen # 1(mod 7)

ged(f(c), f(py)) = ged(6i + 1,60+ 5) = 1,

as these two numbers are odd and their difference is 4 and both are not multiples of 3.

ged(f(po), f(p)) = ged(6i + 5,60 + 2) = 1,

among these two numbers one is odd and other is even and their difference is 3and they are not multiples of 3.

ged(f (), f(D)) = ged(6i + 5,60 +3) = 1,

as these two number are consecutive odd integers.

ged (f (), (D)) = ged(6i + 5,60 +4) = 1,

ged(f (o), f (p})) = ged(6i + 5,60 +6) = 1

Thus f is a prime labeling.

Hence W, * P, = S, is a prime graph.

Illustration 2.2

Figure 1. Prime labeling for W,, « P, x S,
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Theorem 2.3

The graph W, * P, * S admits prime labeling where W, is the wheel graph.if n # 1(mod 3)

Proof.

Let c, be the centre of the wheel graph W,. And let c¢;,c,,...c, be the rim vertices of the wheel graph W, and let
Do» D1, D2, -, Pn bE the pendant vertices adjacent to cg, ¢y, ¢y, ..., ¢, Trespectively.letp] , 1 < j < 6,be the pendant vertices
attached at p,. and letp! be the pendant vertices attached at each p;, 1<i<n and 1 <j < 6. And

The graph W, * P, * 5S¢ has 8n + 8 vertices and 9n + 7 edges.

Define a labeling f : V - {1,2, ..., 8n + 8}as follows.

Letf(co) = 1.f(Po) =7.f(py) =j + 1, for 1 <j<5f(p3) =8.

For1<i<n
flc;) =8i+1,f(p;) =8i+ 7 for i #1(mod 3),i # 6(mod 15),i # 11(mod 15)
fol) =8i+2,f(p}) =8i+4,

fpH) =8i+5, for i # 1(mod 3), i % 6(mod 15),
fpH) =8i+7, for i = 1(mod 3),i = 6(mod 15),
f(p) =8i+5, for i = 1(mod 3), i = 6(mod 15),
f(p:) =8i+3, for i = 11(mod 15),
f?) = 8i+3, for i # 11(mod 15),
fd) =8i+7, for i = 11(mod 15),

f(pi) =8i+6f() =8i +8,
ged(f (co), f(po)) = ged(1,7) = 1.
ged (f(po),f(pé)) =gcd(7, j+1)=1for1<j<5
ged(f (o), f(0§)) = ged(7,8) = 1,
ged(f(co), f(c))) =ged(1,8i+1) =1,
ged(f (), fciy1)) = ged(8i + 1,8(i + 1) + 1)
=gcdBi+1,8i+1)+8) =1,
as these two numbers are odd and their difference is 8 and both are not multiples of 3,5 or 7.
gcd(f(cl),f(cn)) =gcd(9,8n+ 1) =1, sincen % 1(mod 3)
gcd(f(ci),f(pi)) =gcdBi+1,8i+7)=1,for i #1(mod 3),i % 6,11(mod 15),
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5.
gcd(f(ci),f(pi)) =gcd(8i +1,8i+5) =1, for i = 1(mod 3), i = 6(mod 15),
as these two numbers are odd and their difference is 4 and both are not multiples of 3.
ged(f(c), f(p)) = ged(8i +1,8i +3) =1, for i = 11(mod 15),
as these two number are consecutive odd integers.
gcd(f(pl-),f(pil)) = gcd(8i + 7,8i + 2) = 1,for i # 1(mod 3),i % 6,11(mod 15),
among these two numbers one is odd and other is even and their difference is 5and they are not multiples of 5.
gcd(f(pi),f(pil)) =gcd(8i + 5,8i + 2) = 1, for i = 1(mod 3), i = 6(mod 15),
among these two numbers one is odd and other is even and their difference is 3and they are not multiples of 3.
gcd(f(pl-),f(pil)) = ged(8i + 3,8i +2) = 1, for i = 11(mod 15),

gcd(f(pl-),f(piz)) = gcd(8i + 7,8i + 3) = 1,for i # 1(mod 3),i % 6,11(mod 15),
as these two numbers are odd and their difference is 4 and both are not multiples of 3.
gcd(f(pi),f(piz)) =gcd(8i+5,8i +3) =1, for i = 1(mod 3), i = 6(mod 15),
as these two number are consecutive odd integers.
gcd(f(pi),f(piz)) =gcd(8i+3,8i +7) =1,for i = 11(mod 15),
as these two numbers are odd and their difference is 4 and both are not multiples of 3.
ged (f(pi),f(pf)) =gcd(8i + 7,8i + 4) = 1,for i # 1(mod 3),i % 6,11(mod 15),
among these two numbers one is odd and other is even and their difference is 3and they are not multiples of 3.
ged (f (), f(P?)) = ged(8i + 5,8 +4) = 1, for i = 1(mod 3), i = 6(mod 15),

ged (f(pi),f(p?)) =gcd(8i + 3,8i + 4) = 1,for i = 11(mod 15),
ged(f(po), f(p!)) = ged(8i + 7,8i + 5) = 1,for i # 1(mod 3),i % 6,11(mod 15),
ged(f(po), f(p!)) = ged(8i + 5,8i + 7) = 1, for i = 1(mod 3), i = 6(mod 15),

ged(f(po), f(p!)) = ged(8i + 3,8i + 5) = 1, for i = 11(mod 15),
as these two number are consecutive odd integers.
ged (£ (), £(p?)) = ged(8i + 7,8i + 6) = 1,for i % 1(mod 3),i  6,11(mod 15),
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ged (f(pi),f(pis)) = gcd(8i + 5,8i + 6) = 1, for i = 1(mod 3), i = 6(mod 15),
ged (f(pi),f(pis)) =gcd(8i+ 3,8i +6) =1, for i = 11(mod 15),

among these two numbers one is odd and other is even and their difference is 3and they are not multiples of 3.

ged (f (), F(P9)) = ged(8i + 7,81 +8) = 1,for i # 1(mod 3),i % 6,11(mod 15),

gcd (f(pl-),f(pf)) =gcd(8i + 5,8i+8) =1, for i = 1(mod 3), i = 6(mod 15),

among these two numbers one is odd and other is even and their difference is 3and they are not multiples of 3.
gcd (f(pl-),f(pf)) =gcd(8i +3,8i +8) = 1, for i = 11(mod 15),

among these two numbers one is odd and other is even and their difference is 5and they are not multiples of 5.

Thus f is a prime labeling.
Hence W, * P, * S¢ is a prime graph.

Illustration 2.3
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Figure 2. Prime labeling forW,, « P, x S
Theorem 2.4
The graph W, * P, * Sg admits prime labeling where W, is the wheel graph.if n # 1(mod 11)
Proof.
Let ¢, be the centre of the wheel graph W,. And let

€1, Cy,...Cy be the rim vertices of the wheel graph W, and let

Po» P1, P2, -, Pn bE the pendant vertices adjacent to c¢g, ¢y, ¢y, e\ Cp respectively.letpé , 1 <j <8,be the pendant vertices
attached at p, and let pi] be the pendant vertices attached at each p;, 1<i<n and1<j < 8.

The graph W, * P, * Sg has 10n + 10 vertices and 11n + 9 edges.
Define a labeling f : V — {1,2, ..., 10n + 10}as follows.

Letf (co) = 1.f(Py) =7,

f(p))=j+1, for1<j<s5,

f(n))=j+2 for6<j<s,

For1<i<n

f(Ci) =10i + 1,
for i # 2(mod 3),i +1 # 0(mod 21)
for i = 2(mod 3),

f(p:) =10i +7,
f(p;) =10i + 3,

f(p) =10i+9,

f(p?) =10i + 3,
fp?) =10i+7,
f(p}) =10i + 4,
f]) =10i+9,
fp]) =10i+7,
f(pf) =10i + 10,
For1<i<n

for i +1=0(mod 21),

for i £ 2(mod 3),
for i = 2(mod 3),

fp!) =10i + 2,

f!) =10i +5,f(p7) = 10i + 6, f(pf) = 10i +8,

for i+ 1% 0(mod 21)
for i +1=0(mod 21),

ng(f(Co)'f(po)) =gcd(1,7) = 1. .
ged (F (o), £ (1)) = ged(7,

j+1) =1,for 1<j<5

JETIRA006348

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org

165


http://www.jetir.org/

© 2018 JETIR September 2018, Volume 5, Issue 9 www.jetir.org (ISSN-2349-5162)

ged (f(po),f(pé)) =gcd(7, j+2)=1,for 6<j<8
ged(f(co) f(c)) =ged(1,10i +1) =1,
ged(f (), f(cip1)) = ged(10i + 1,100 + 1) + 1)
= ged(10i + 1, (10i + 1) + 10) = 1,
as these two numbers are odd and their difference is 10 and both are not multiples of 3,5,7 or 9.
gcd(f(cl),f(cn)) =gcd(11,10n+ 1) =1, sincen Z 1(mod 11)
ged(f (), f(py)) = ged(10i + 1,10i + 7) = 1, for i # 2(mod 3),i + 1 % 0(mod 21),

as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5.
ged(f(c), f(py)) = ged(10i + 1,10i +3) = 1, for i = 2(mod 3),
as these two number are consecutive odd integers.

ged(f(c), f(py)) = ged(10i + 1,10i +9) =1, for i +1 = 0(mod 21),
as these two numbers are odd and their difference is 8 and both are not multiples of 3,5 or 7.
gcd(f(pi),f(pl-l)) =gced(10i + 7,10i +2) =1, for i # 2(mod 3), i+ 1% 0(mod 21),
among these two numbers one is odd and other is even and their difference is 5and they are not multiples of 5.
ged(f @), f(p})) = ged(10i + 3,10i + 2) = 1, for i = 2(mod 3),

ged(f (@), (1)) = ged(10i + 9,10 +2) = 1, for i + 1 = 0(mod 21),
among these two numbers one is odd and other is even and their difference is 7and they are not multiples of 7.
ged(f @), F(p?)) = ged(10i +7,10i + 3) = 1, for i £ 2(mod 3), i+ 1% 0(mod 21),

ged(f @), F(P?)) = ged(10i + 3,100 + 7) = 1, for i = 2(mod 3),
as these two numbers are odd and their difference is 4 and both are not multiples of 3.
ged(f (), F(P?)) = ged(10i +9,10i + 3) = 1, for i + 1 = 0(mod 21),
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5.
ged (f(pl-),f(p?)) = gcd(10i +7,10i + 4) =1, for i % 2(mod 3), i+ 1% 0(mod 21),
among these two numbers one is odd and other is even and their difference is 3and they are not multiples of 3.
ged (f(pl-),f(pf)) = gcd(10i +3,10i + 4) = 1, for i = 2(mod 3),
ged (£ (), F()) = ged(10i +9,10i +4) = 1, for i+ 1 = 0(mod 21),
among these two numbers one is odd and other is even and their difference is 5and they are not multiples of 5.
ged(f(po), f(p!)) = ged(10i + 7,10i + 5) = 1, for i # 2(mod 3), i+ 1% 0(mod 21),
ged(f(po), f(p)) = ged(10i + 3,10i + 5) = 1, for i = 2(mod 3),
as these two number are consecutive odd integers.
ged(f(po), f(p)) = ged(10i +9,10i + 5) = 1, for i + 1 = 0(mod 21),
as these two numbers are odd and their difference is 4 and both are not multiples of 3.

ged (f (), £(pF)) = ged(10i + 7,100 + 6) = 1, for i  2(mod 3), i+ 1% 0(mod 21),
ged (f(pi),f(pf)) = gcd(10i + 3,10i + 6) = 1, for i = 2(mod 3),
gcd (f(pi),f(pis)) = gcd(10i + 9,10i + 6) = 1, for i + 1 = 0(mod 21),
among these two numbers one is odd and other is even and their difference is 3and they are not multiples of 3.
ged (f(pi),f(pf)) =gcd(10i + 7,10i +8) = 1, for i #2(mod 3), i+ 1% 0(mod 21),
ged (f(pi),f(pf)) = gcd(10i + 3,10i + 8) = 1, for i = 2(mod 3),
among these two numbers one is odd and other is even and their difference is 5and they are not multiples of 5.
ged (f(pi),f(piﬁ)) = gcd(10i +9,10i +8) = 1, for i + 1 = 0(mod 21),
ged(f(po), f(p])) = ged(10i + 7,10i + 9) = 1, for i # 2(mod 3), i+ 1% 0(mod 21),
as these two number are consecutive odd integers.
ged(f(po), f(p])) = ged(10i + 3,10i + 9) = 1, for i = 2(mod 3),
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5.
ged(f(po), f(p])) = ged(10i +9,10i + 7) = 1, for i + 1 = 0(mod 21),
as these two number are consecutive odd integers.
ged (f(pl-),f(pf ) = gcd(10i + 7,10i + 10) = 1,for i # 2(mod 3), i+ 1 # 0(mod 21),
among these two numbers one is odd and other is even and their difference is 3and they are not multiples of 3.
ged (f(pi),f(pis)) = gcd(10i + 3,10i + 10) = 1, for i = 2(mod 3),
among these two numbers one is odd and other is even and their difference is 7and they are not multiples of 7.
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ged (£ (), f(PP)) = ged(10i +9,10i + 10) = 1, for i + 1 = 0(mod 21),

Thus f is a prime labeling.
Hence W, * P, * Sg is a prime graph.

Illustration 2.4

27

28
30 29

Figure 3. Prime labeling forW,, « P, * Sg

Theorem 2.5

The graph C;; * P, * S, admits prime labeling where C;; is the crown graph .

Proof.

Let cy,cy,...cy be the rim vertices of the crown graph C;; . and let py, p,,... p, be the pendant vertices attached at ¢, c,,...c,,
respectively. Let s;,s,, ..., s,be the pendant vertices attached atp,,p,, ..., prand let pi], 1<i<n, 1<j<2be the pendant
vertices attached at eachs; , 1<i < n.

The graph C;; * P, * S,has 5n vertices and 5n edges.

Define a labeling f : V — {1,2, ..., 5n}as follows.

For1<i<n
fle)=5i—-4,  f(p)=5i-3,

f(s;) =5i—2, for i # 0(mod 2)
f(s;)) =5i—1, for i = 0(mod 2)
fp}H) =5i—-1, for i £ 0(mod 2)
fp}) =5i-2, for i = 0(mod 2)
f(p?) = 5i.

For1<i<n
ged(f (e, fciv1)) = ged(5i — 4,5(i + 1) — 4)
= gcd(5i—4,(5i—4)+5) =1,
ged(f (), f(cn)) = ged(1, 5n—4) =1,
ged(f (e, f(p) = ged(5i — 4,5i —3) = 1,
gcd(f(pl-),f(si)) =gcd(5i —3,5i —2) =1, for i # 0(mod 2)
ged(f(p:), f(s;)) = ged(5i — 3,5i — 1) = 1, for i = 0(mod 2)
as these two number are consecutive odd integers
gcd(f(pil),f(si)) =gcd(5i—1,5i—2) =1, for i # 0(mod 2)
ged(f (@), £(s)) = ged(5i — 2,5 = 1) = 1, for i = 0(mod 2)
gcd(f(piz),f(si)) = gcd(5i,5i —2) = 1, for i # 0(mod 2)

gcd(f(piz),f(si)) = gcd(5i,5i — 1) =1, for i = 0(mod 2)

Thus f is a prime labeling.

Hence C;;, = P, * S, is prime graph.

Theorem 2.6

The graph C;; = P, = S, admits prime labeling where C;; is the crown graph .

Proof.

Let cy,cy,...cy, be the rim vertices of the crown graph C;; . and let py, p,,... p, be the pendant vertices attached at ¢, c,,...c,
respectively. Let s, s, ..., s, be the pendant vertices attached at each p;, p,, ..., ppand let p/, 1< i <n, 1 < j < 4,be the pendant
vertices attached at eachs; , 1< i <n.
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The graph C;; = P, = S,has7n vertices and 7n edges.
Define a labeling f : V - {1,2, ..., 7n}as follows.
For1<i<n
flecd=7i—6, f(p)=7i-5

ifiisodd
feD)=3.fD)=4,f®H=6,f®) =7,
f(s) =7i—4, for i # 1(mod 6)
f(s)=7i-2, for i = 1(mod 6),
flH) =71-3,
fd) =712, for i % 1(mod 6)
fH) =7i—4, for i = 1(mod 6),
f@H =71-1fH =71

ifiiseven
f(s) =7i=3, for i % 0(mod 6)
f(s)=7i—1, for i = 0(mod 6),

fH =7i—4,f(p?») =7i-2,

f@H=7i-1, for i # 0(mod 6)
f}) =7i-3, for i = 0(mod 6),

fH =17i,
ged(f (c), f (ci1)) = ged(7i — 6,71 + 1) — 6)
=ged(7i—6,(7i—6)+7) =1
among these two numbers one is even and other is odd and their difference is 7and they are not multiples of 7.
gcd(f(cl),f(cn)) =gcd(1, 7n—6) =1,
ged(f(c), f() = ged(7i = 6,7i = 5) = 1,
ifiisodd
gcd(f(pi),f(si)) =gcd(7i —5,7i—4) =1, fori % 1(mod 6)
gcd(f(pi),f(si)) =gcd(7i — 5, 7i—2)=1,fori=1(mod 6)
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
gcd(f(pil),f(si)) =gcd(7i—3,7i—4) =1, fori % 1(mod 6)
gcd(f(pil),f(si)) =gcd(7i —3,7i—2) =1, for i = 1(mod 6)
gcd(f(piz),f(si)) =gcd(7i —2,7i—4) = 1, for i # 1(mod 6)

gcd(f(piz),f(si)) =gcd(7i —4,7i—2) =1, for i = 1(mod 6)
as these two number are consecutive odd integers.
ged (f(p?),f(si)) =gcd(7i—1,7i—4) =1, for i £ 1(mod 6)
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged (f(p?),f(si)) =gcd(7i —1,7i —2) =1, for i = 1(mod 6)
ged(f (o), f(s)) = ged(7i,7i —4) = 1, for i # 1(mod 6)
as these two numbers are odd and their difference is 4 and both are not multiples of 3
ged(f (), f(s)) = ged(7i,7i — 2) = 1, for i = 1(mod 6)
as these two number are consecutive odd integers.
ifiiseven
gcd(f(pi),f(si)) =gcd(7i —5,7i —3) =1, fori % 0(mod 6)
as these two number are consecutive odd integers.
gcd(f(pi),f(si)) =gcd(7i -5, 7i—1)=1,fori= 0(mod 6)
as these two numbers are odd and their difference is 4 and both are not multiples of 3
gcd(f(pil),f(si)) =gcd(7i —4,7i—3) =1,for i £ 0(mod 6)

gcd(f(pil),f(si)) =gcd(7i —4,7i— 1) =1, for i = 0(mod 6)
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.

gcd(f(piz),f(si)) =gcd(7i —2,7i —3) = 1,for i # 0(mod 6)
gcd(f(piz),f(si)) =gcd(7i —2,7i— 1) =1, for i = 0(mod 6)
ged (f(p?),f(sl-)) =gcd(7i—1,7i—3) =1, fori # 0(mod 6)

ged (f(p?),f(si)) =gcd(7i—3,7i—1) =1,fori = 0(mod 6)
as these two number are consecutive odd integers.
ged(f(pH), f(s)) = ged(7i,7i = 3) = 1, for i # 0(mod 6)
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among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.

ged(f(ph), f(s)) = ged(7i,7i — 1) = 1, for i = 0(mod 6)
Thus f is a prime labeling.
Hence C;; = P, * S, is a prime graph.

Ilustration 2.6

21 18
20 19
Figure 4. Prime labeling forC;, * P, * S,
Theorem 2.7
The graph C,; = P, * S admits prime labeling where C;; is the crown graph .
Proof.

Let cy,cy,...cy be the rim vertices of the crown graph C;; . and let py, p,,... p, be the pendant vertices attached at ¢, c,,...c,
respectively. Let s;, s, ..., s,be the pendant vertices attached at each p,, p,, ..., ppand let p/, 1< i <n, 1 < j < 6, be the pendant
vertices attached at eachs; , 1<i < n.

The graph C;; * P, * Schas9n vertices and 9n edges.

Define a labeling f : V - {1,2, ..., 9n}as follows.

For1<i<n
fle)=91-8,  f(p)=9i-7,
fl) =9~6,f(})=9—3,f(p}) =9i—2,f(p) =9,
if iisodd
fls)=9i—4, f®H=9~-5,f(pf)=9 -1,
if iiseven

f(s;)) =9i -5, for i # 0(mod 10)
f(s;)) =9i—1, for i = 0(mod 10),
fH) =9i-4,
f(p?)=9i-1, for i # 0(mod 10)
f(p?) =9i-5, for i = 0(mod 10),

ged(f (), £ (cis1)) = ged(9i — 8,9(i + 1) — 8)
=gcd(9i—8,(9i—8)+9) =1
among these two numbers one is even and other is odd and their difference is 9and they are not multiples of 9.
ged(f (cr), f(cn)) = ged(1, 9n —8) =1,
ged(f(co), f(p) = ged(9i —8,9i = 7) = 1,
ifiisodd
ged(f(po), f(s;)) = ged(9i — 7,9i — 4) = 1,
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged(f () f(51)) = ged(9i = 6,9i —4) = 1,
as these two number are consecutive odd integers.

ged(f (), f(s)) = ged(9i —5,9i —4) = 1,
ged (F(p?), f(s) = ged(9i — 3,9 —4) = 1,
ged(f (), f(s)) = ged(9i — 2,91 —4) =1,
as these two number are consecutive odd integers.
ged (f(pis),f(sl-)) =gcd(9i—1,9i—4) =1,
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
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if iiseven
gcd(f(pl-),f(si)) =gcd(9i — 7,9i —5) =1, for i # 0(mod 10)
as these two number are consecutive odd integers

gcd(f(pl-),f(si)) =gcd(9i — 7,91 — 1) =1, for i = 0(mod 10)
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5

gcd(f(pil),f(si)) =gcd(9i— 6,91 —5) =1, for i # 0(mod 10)
gcd(f(pil),f(si)) =gcd(9i —6,9i — 1) =1, for i = 0(mod 10)
among these two numbers one is even and other is odd and their difference is 5and they are not multiples of 5.
gcd(f(piz),f(si)) =gcd(9i —4,9i —5) =1, for i £ 0(mod 10)
gcd(f(piz),f(si)) =gcd(9i —4,9i— 1) =1,for i = 0(mod 10)
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged (f(p?),f(si)) =gcd(9i—3,9i—5) =1, for i £ 0(mod 10)
ged (f(p?),f(si)) =gcd(9i —3,9i — 1) =1, for i = 0(mod 10)
as these two number are consecutive odd integers.
ged(fF (), f(s)) = ged(9i — 2,9i = 5) = 1, for i % 0(mod 10)
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged(f (1), f(s)) = ged(9i — 2,9i — 1) = 1, for i = 0(mod 10)
ged (f(pis),f(si)) =gcd(9i —1,9i —5) =1, for i  0(mod 10)
ged (f(pis),f(sl-)) = gcd(9i —5,9i — 1) =1, for i = 0(mod 10)
as these two numbers are odd and their difference is 4 and both are not multiples of 3
ged (f(piﬁ),f(sl-)) =gcd(9i,9i — 5) = 1, for i # 0(mod 10)
among these two numbers one is even and other is odd and their difference is 5and they are not multiples of 5.
ged (f(piﬁ),f(si)) =gcd(9i,9i — 1) = 1, for i = 0(mod 10)

Thus f is a prime labeling.
Hence C,, * P, * S is a prime graph.

Illustration 2.7

Figure 5. Prime labeling for C;, x P, * S¢

Theorem 2.8

The graph C,; * P, * Sg admits prime labeling where C;; is the crown graph .

Proof.

Let ¢4, cy,...cy be the rim vertices of the crown graph C;; . and let py, p,,... p, be the pendant vertices attached at ¢, ¢5,...c,,
respectively. Let sy, s,, ..., s,be the pendant vertices attached at each p,, p,, ..., ppand let p/, 1< i <n, 1 < j < 8, be the pendant
vertices attached at eachs; , 1< i <n.

The graph C;; = P, * Sghas 11n vertices and 11n edges.

Define a labeling f : V - {1,2, ..., 11n}as follows.

For1<i<n
fle)=11i-10,  f(p) =11i -9,
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if iisodd
f(s;)) =11i —4,for i ¢ 5,i #30 9,11,19 , i #3109
f(s)=11i—6,for i =45, i =30 19,0 #3911
f(s) =11i =8, for i =37 9,11,i #3919 , i #3109

f(s) =11i—2,for i =510 9
f(p}) =11i — 8, for i #30 9,11,i =50 9
fH =11i —4,for i =30 9,11, i %,109
f)=11i-7,
fP3) =11i—6,for i £¢ 5, i=3, 11
f@}) =11i—4,for i=¢5
flp) =11i —5,f(pf) = 11i -3
f@) =11i—2,for %309
f@?) =11i—4,for =319
f]) =11i—1,f(p}) = 11i.
if iiseven
f(s;)) =11i —3,for i 4 0,i #3, 0,8,28 , i %310 28
f(s) =11i = 5,for i =4 0, i =30 8,i %30 0,28, i %51, 28
f(s) =11i —7,for i =35 0,28, i %, 28
f(s;) =11i —1,for i =5, 28
fi) =11i -8,
f(P?) =11i— 7, for i #30 0,28 ,i =51, 28
f(p?) =11i — 3, for i =35 0,28 ,i %, 28
fd) =11i—6,
fpH) =11i—5,for i £¢0,i %3, 0,8 ,
fH =11i—3,fori =40, i=3,8
f@?) =11 -4, f(f) = 11i -2,
f) =11i—1,for i £, 28
f(]) =11i — 3, for i =,;, 28
f@)) = 11i.
ged(f (), f(ciy1)) = ged(11i — 10,113 + 1) — 10)
=gcd(11i — 10,(11i —10)+11) =1
among these two numbers one is even and other is odd and their difference is 11and they are not multiples of 11.
gcd(f(cl),f(cn)) = gcd(1, 11n—-10) =1
gcd(f(cl-),f(pi)) =gcd(11i — 10,11i —9) =1,
ifiis odd
ged(f(py), f(s)) = ged(11i — 9,11i —4) = 1, for i #¢ 5,i £309,11,19 , i #3109
among these two numbers one is even and other is odd and their difference is 5and they are not multiples of 5.
gcd(f(pl-),f(si)) =gcd(11i —9,11i—6) =1, for i =45, i =30 19,0 #5511
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged(f(po), f(s)) = ged(11i = 9,11i —8) =1, for i =30 9,11,i #3019 , i #3109
gcd(f(pi),f(si)) =gcd(11i —9,11i —2) =1,for i =310 9
among these two numbers one is even and other is odd and their difference is 7and they are not multiples of 7.
ged(f(1), f(s)) = ged(11i — 8,110 —4) = 1, for i #¢ 5,0 £50 91119 , i #5309
as these two numbers are odd and their difference is 4 and both are not multiples of 3
gcd(f(pil),f(si)) =gcd(11i —8,11i —6) =1,for i =, 5, [ =30 19,0 #30 11

ged(f @), f(s) = ged(11i — 4,110 —8) =1, for i =50 911,i #5019 , i %2109
as these two numbers are odd and their difference is 4 and both are not multiples of 3
ged(f (1), £(s)) = ged(11i = 8,11i —2) = 1, for i =530 9
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5
gcd(f(piz),f(si)) =gcd(11i—7,11i —4) = 1, for i #¢ 5,i 10 911,19 , i Fp10 9
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged(f @), f(s) = ged(11i = 7,11i = 6) = 1, for i =55, i =3 19,i %3 11
gcd(f(piz),f(si)) =ged(11i — 7,11i —8) = 1, for i =s0 9,11,i #4019 , i Fp10 9
ged(f @), f(s)) = ged(11i = 7,110 = 2) = 1, for i =510 9
among these two numbers one is even and other is odd and their difference is 5and they are not multiples of 5.
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ged (F@), £(s)) = ged(11i = 6,110 —4) = 1, for i g 5,i £50 91119 , i F3509
ged (F2), F(s)) = ged(11i = 4,11i = 6) = L for i =¢5, 1 =9 19,1 %5 11
ged (f (), £(s)) = ged(11i = 6,11i = 8) = 1, for i =30 9,11,i 3919 , i #3109

as these two number are consecutive odd integers.

ged (F(p3), £(s)) = ged(11i — 6,110 = 2) = 1, for i =530 9
as these two numbers are odd and their difference is 4 and both are not multiples of 3

ged(f(pH), f(s)) = ged(11i — 5,11i —4) = 1, for i #¢ 5,0 #30 9,11,19 , i %,109
ged(f(p), f(s)) = ged(11i — 5,11i — 6) = 1, for i =4 5, i =30 19,0 #5011
ged(f (), f(s)) = ged(11i — 5,11i — 8) = 1, for i =39 9,11,1 #3019 , i #5109

ged(f (), f(s)) = ged(11i — 5,11i —2) = 1, for i =314 9
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.

ged (F(pF), f(s1)) = ged(11i — 3,110 = 4) = 1, for { #¢ 5,0 £50 91119 , i %3309

ged (f(pF) f(51)) = ged(11i = 3,11i = 6) = L for i =5, i =39 19,1 £4 11
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged (f(pF), f(51)) = ged(11i — 3,11 = 8) = 1, for i =50 91L,i £5019 , #2109
among these two numbers one is even and other is odd and their difference is 5and they are not multiples of 5.
ged (f(pF), f(s1)) = ged(11i = 3,110 = 2) = 1, for [ =510 9
gcd (f(pf),f(si)) =gcd(11i — 2,11i —4) =1, for i #¢ 5,1 #30 9,11,19 , i #5109
as these two number are consecutive odd integers.
ged (f(8), F(s)) = ged(11i = 2,11i = 6) = L, for i =¢5, i =39 19,1 %3 11
as these two numbers are odd and their difference is 4 and both are not multiples of 3
ged (f (), £(s)) = ged(11i = 2,110 = 8) = 1, for i =3 9,11,i 3919 , i #3109
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5
ged (f(pf),f(si)) =gcd(11i —4,11i—2) =1, for i =109
as these two number are consecutive odd integers.
ged(f(p]), f(s) = ged(11i — 1,11i —4) = 1, for i #¢ 5,i #30 911,19 , i #,109
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged(F(0)), f(s)) = ged(11i — 1,11i — 6) = 1,for i =¢ 5,  i=3019,i #5 11
among these two numbers one is even and other is odd and their difference is 5and they are not multiples of 5.
ged(F(07), f(s)) = ged(11i — 1,11i —8) = 1, for i =39 911,i #3019 , i %3109
among these two numbers one is even and other is odd and their difference is 7and they are not multiples of 7.
ged(f(®)), f(s)) = ged(11i — 1,11i —2) =1, for i =31, 9
ged (F (), £(s)) = ged(114,11i = 4) = 1, for i #¢ 5,0 £50 91119 , i #5309
as these two numbers are odd and their difference is4 and both are not multiples of 3
ged (f(pig),f(si)) =gcd(11i,11i —6) = 1,for i =45,  i=3019,i #3011
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5
ged (F(0P), f(5)) = ged(115,11i = 8) = 1, for § =30 911, #3019 , 1 Z410 9
as these two numbers are odd and their difference is 8 and both are not multiples of 3,5 or 7
ged (f(pis),f(si)) =gcd(11i,11i—2) =1,for i =510 9
as these two number are consecutive odd integers.
ifiis even
ged(f(py), f(s)) = ged(11i —9,11i —3) = 1, for i #¢ 0,i #30 0,828 , i #;128
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5
ged(f(po), f(s))) = ged(11i — 9,11i = 5) =1, for i =¢ 0,i =30 8,1 #39 0,28, 1 %, 28
as these two numbers are odd and their difference is 4 and both are not multiples of 3
ged(f(po), f(s)) = ged(11i —9,11i = 7) = 1, for i =5, 0,28, i %,y 28
ged(f(po), f(s)) = ged(11i — 9,11i — 1) = 1, for i =54, 28.
as these two numbers are odd and their difference is 8 and both are not multiples of 3,5 or 7
ged(f(1), f(s)) = ged(11i — 8,110 = 3) = 1, for i %5 0,i £50 0,828 , i 31028
among these two numbers one is even and other is odd and their difference is 5and they are not multiples of 5.
ged(f (1), £(s)) = ged(11i = 8,11i = 5) = 1, for i =¢ 0,i =5 8,1 £30 0,28, 1 Z31 28
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among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged(f (1), £(s)) = ged(11i = 8,11i = 7) = 1, for i =5, 0,28, I %10 28

ged(f (@), £(s)) = ged(11i = 8,11i — 1) = 1, for i =50 28.
among these two numbers one is even and other is odd and their difference is 7and they are not multiples of 7.
gcd(f(piz),f(si)) =ged(11i—7,11i —=3) = 1, for i Z¢ 0,i #40 0,828 , i Zy10 28
as these two numbers are odd and their difference is 4 and both are not multiples of 3
ged(f @), £(s)) = ged(11i = 7,110 = 5) = 1, for i =¢ 0,i =30 8,1 %30 0,28, £41 28
as these two number are consecutive odd integers.
ged(f @), £(s) = ged(11i = 3,11i = 7) = 1, for i =5, 0,28, i F310 28
as these two numbers are odd and their difference is 4 and both are not multiples of 3
ged(f @), £(s) = ged(11i = 7,110 = 1) = 1, for i =50 28.
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5
gcd (f(pl?),f(si)) =gcd(11i— 6,11i —3) =1, for i Z4 0,i F40 0,828 , i Zy10 28
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged (F(?), £(s)) = ged(11i = 6,110 — 5) = 1, for i =¢ 0,i =30 8,1 %30 0,28, 1 £31 28

ged (F(?), £(s)) = ged(11i = 6,110 = 7) = 1, for i =3 0,28, i %50 28

ged (f(pf),f(si)) =gcd(11i — 6,11i — 1) = 1, for i =, 28.
among these two numbers one is even and other is odd and their difference is 5and they are not multiples of 5.
ged(f(p), f(s)) = ged(11i — 5,11i —3) = 1, for i #¢ 0,i #30 0,828 , i #,10 28
ged(f (i), f(s)) = ged(11i — 3,11i —5) =1, for i =4 0,i =30 8,i %3 0,28, F,19 28
ged(f(pH), f(s)) = ged(11i = 5,11i — 7) =1, for i =30 0,28, i #p1, 28
as these two number are consecutive odd integers.
ged(f (), f(s) = ged(11i — 5,11i — 1) = 1, for i =5y, 28.
as these two numbers are odd and their difference is 4 and both are not multiples of 3
ged (f(pis),f(si)) =gcd(11i —4,11i —3) = 1, for i Z¢ 0,i £10 0,828 , i %10 28
ged (£(pF), f(s1)) = ged(11i = 4,110 = 5) = 1, for { =4 0,1 =59 8,i 3, 0,28, i 510 28
ged ((pf), f(s)) = ged(11i — 4,110 = 7) = 1, for i =5, 0,28, i %310 28

ged (£(pF), f(51)) = ged(11i — 4,11i = 1) = 1, for i =5, 28.
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged (F ), £(s)) = ged(11i = 2,110 —3) = 1, for i #q 0,i £50 0,828 , 1 %310 28

ged (F(p?), () = ged(11i = 2,11i = 5) = 1, for i =, 0,1 =30 8,1 £a0 0,28, i #3128
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.

ged (f(pf),f(si)) =ged(11i—2,11i —7) = 1, for i =45 0,28, i #5y, 28
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged (F(8), f(s)) = ged(11i — 2,110 — 1) = 1, for i =y, 28.

ged(f(p)), f(s)) = ged(11i — 1,11i —3) = 1, for i %, 0,i #30 0,828 , i %, 28

as these two number are consecutive odd integers.
ged(F(P]), f(s)) = ged(11i — 1,11i —5) = 1, for i =4 0,i =39 8,i %3 0,28, £, 28
as these two numbers are odd and their difference is 4 and both are not multiples of 3

ged(fF(®]), f(s)) = ged(11i — 1,11i —7) = 1, for i =30 0,28, i %y 28
as these two numbers are odd and their difference is 6 and both are not multiples of 3 or 5

ged(f(p!), f(s)) = ged(11i — 3,11i — 1) = 1, for i =54, 28.
as these two number are consecutive odd integers.

ged (f(pf),f(sl-)) =ged(11i,11i —3) = 1, for i #¢ 0,i F40 0,828 , i Zy10 28
among these two numbers one is even and other is odd and their difference is 3and they are not multiples of 3.
ged (F(8), f(s)) = ged(114,11i = 5) = 1, for i =¢ 0, =30 8,1 £30 0,28, i Z510 28
among these two numbers one is even and other is odd and their difference is 5and they are not multiples of 5.
ged (F(8), f(s)) = ged(115,11i = 7) = 1, for i =50 028, i %310 28
among these two numbers one is even and other is odd and their difference is 7and they are not multiples of 7.
ged (f(pis),f(si)) =gcd(11i,11i — 1) = 1, for i =, 28.
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Thus f is a prime labeling.
Hence C;; * P, = Sg is a prime graph.

Illustration 2.8

Figure 6. Prime labeling forC;, * P, * Sg

3. CONCLUSION
wehave presented eight new results on the prime labeling certain classes of graphs like the path p, and corona product of w,,

and crown C;; . It is very difficult to generalize these labeling due to the nature of the prime numbers.Analogous work can be
carried out for other families and in the context of different types of graph labeling techniques.

w N
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