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Abstract:- A graph in which vertices are labeled with
first p natural numbers, where p is the number of
vertices of the graph and the edges are labeled with one
plus product of the labels of the incident vertices is said
to admit one raised product prime labeling, if the
greatest incidence number of each vertex of degree one
is one.
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I. INTRODUCTION

In this paper, we consider only finite, connected and
circuit less graphs. Number of vertices of the graph is p and
number of edges of the graph is g. Labeling of a graph is an
allotment of integers to the vertices or edges or both.
Product labeling of a graph is the labeling of the edges with
product of the end vertex values. One raised product
labeling is the labeling of the edges with one plus product
of the end vertex values.A labeled graph is said to admit
prime labeling, if the greatest common incidence humber of
each vertex of degree one is one.

Some basic notations and definitions are taken from
[1],[2].[3] and [4] . Some basic concepts are taken from
Frank Harary [1]. In this paper we investigated one raised
product prime labeling of some tree graphs

» Definition: 1.1

Let G be a graph with p vertices and g edges. The
greatest common incidence number (gcin) of a vertex of
degree greater than or equal to 2, is the greatest common
divisor (gcd) of the labels of the incident edges.

1. Main Results

» Definition 2.1

Let G = (V,E) be a graph with p vertices and q edges .
Define a bijection f: V — {1,2,..., p} by
f(vi) =i, 1<i<p and define a 1-1 mapping f5;,, : E =
set of natural numbers N by £\, (uv) = f(Wf(w) +1
.The induced function f;,,, is said to be one raised
product prime labeling, if for each vertex of degree at least
2, the gcin of the labels of the incident edges is 1.

> Definition 2.2

A graph which admits one raised product prime
labeling is called one raised product prime graph.
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e Theorem 2.1 Comb graph is one raised product prime
graph, if (n-1)£0(mod3).

Proof:
Let G be the graph and let vi,v,,...,v2n are the vertices of G.
Here [V(G)| = 2nand [E(G)| = 2n-1.
Define a function f: V - {1,2,...,2n} by

f(v)=i,1<i < 2n.
Edge labeling fy;,p, is defined as follows
foyfrpp(vzi—l v2i+1) = 4i21 1<i<n-l
f;rpp(vzi—l Vi) = 4i%-2i+1, 1<i <n.
Clearly fopp is 1-1.
gcin of (v2i-1)

ng of {fo*rpp (Uzi—l v2i+1)1
fo*rpp (Uzi—l Vzi)}
ged of {42, 4i%-2i+1}
gcd of {2i, 2i(2i-1)+1}
1, 1<i <n-L
ng Of {fo*rpp (UZn—3 vZn—l)’
fo*rpp (UZn—l vZn)}
ged of {(2n-2)?, 4n%-2n+1}
ged of {2n-2, 4n?-2n+1}
ged of {n-1, 4n%-2n+1}
ged of {n-1, 2n+1}
ged of {3, n-1}
=1.
Hence P,OKj, is one raised product prime graph.

gcin of (Van-1)

Example 2.1 G = PsOK;

Vi V3 Vs V7 Vo
Iy O ray ray
7 16 36 LS
3 13 31 57 91
\) \Z! Ve Vg Vio
Fig 1

e Theorem 2.2 Centipede graph is one raised product
prime graph.

Proof:
Let G be the graph and let vi,v2,...,v3, are the vertices of G.
Here [V(G)| = 3nand [E(G)| =3n-1.
Define a function f: V — {1,2,...,3n} by
f(vi) =i,1<i < 3n.
Edge labeling f;,,,, is defined as follows

forop (V3i-2 V3i-1) = 0i%-9i+3, 1<i <n.
forpp (V3i-1 V31) = 9i%-3i+1, 1<i <n.
forvp (Vai—1 V3ir2) = 9i%+3i-1, 1<i <n-1.

Clearly fo,p is 1-1.
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gein of (vsi1) ged of {fo*rpp (V3i—2 V3i-1),
fo*rpp (v3i—1 v3i)}

ged of {9i2-9i+3, 9i%-3i+1}

ged of {6i-2, 9i%-9i+3}

ged of {3i-1, (3i-1)(3i-2)+1}

1, 1<i <n.

Hence G, is one raised product prime graph.

Example 2.2 G = P,O2K;

Vi Vs \) Vio
3 21 57 111
V2 Vg Vg Vi
11 41 8%
7 31 73 133
V3 Vg Vg Vi2
Fig 2

e Theorem 2.3 Twig graph is one raised product prime
graph.

Proof:

Let G be the graph and let v1,v,,...,van-4 are the vertices of

G.

Here [V(G)| = 3n-4and |E(G)| = 3n-5.

Define a function f: V — {1,2,...,3n-4} by
f(vi)=i,1<i < 3n-4.

For the vertex labeling f, the induced edge labeling f,.,,, is
defined as follows

f;a*rpp (Ul 1]3) =4.

fb*rpp(v3i_1 U3l) = 9'2'3|+1, 1 S i S n'2.
Fivop (V3i V3ie1) = 0i243i+1, 1<i<n-2
Fivop (Vsi Vsies) = 0i24+9i+1, 1<i<n3
f;)*rpp(v3n—4 17311—5) = On?-27n+21.

Clearly f5,pp, isan 1-1.

gcin of (vai) = ged of {fo*rpp (V3i-1 V30),

fo*rpp (1731' 1731’+1)}
ged of {9i2-3i+1, 9i%+3i+1}
ged of {6i, 9i>-3i+1}
gcd of {3i, 3i(3i-1)+1}
1, 1<i <n-2
Hence G is one raised product prime graph.

Example 2.3 G be the twig graph of path Pa.

V2 Vs
7 31
Vi V3 Ve Vg
G 3 19 a5 0
13 43
Vg V7
Fig 3
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e Theorem 2.4 Coconut tree graph is one raised product
prime graph.

Proof:

Let G = CT(m,n) be the graph and let vi,v2,...,vm:n are the
vertices of G.

Here V(G)| = m+nand [E(G)| = m+n-1.

Define a function f: V — {1,2,...,m+n} by

fiv)=1,1<i <m+n.
Edge labeling fy;,p, is defined as follows
Jorop (Vi Viy1) = P2+, 1<i <m-l.
fo*rpp(vm vm+i) = m2+mi+1, 1<i <n.

Clearly fypp isan 1-1.
gcin of (Vi)

ng of {fo*rpp (vi vi+1)1
fo*rpp (vi+1 vi+2)}
ged of {i+i+1, i2+3i+3}
ged of {2i+2,i(i+1)+1}
ged of {i+1,i(i+1)+1}
1, 1<i <m-2.
ng Of {fo*rpp (vm—l vm)a
foron (Vm Vms1)}
ged of {m?-m+1, m?+m+1}
ged of {2m, m2-m+1}
gcd of {m, m(m-1)+1}
=1
Hence G is one raised product prime graph.

gcin of (Vm)

Example 2.4 G=CT(4,3)

<
o

®© =
0}
O

13

Fig 4

e Theorem 2.5 Double coconut tree graph is one raised
product prime graph.

Proof:
Let G = DCT(n,m,n) be the graph and let vi,v,,...,vm:2n are
the vertices of G.
Here [V(G)| = m+2nand |E(G)| = m+2n-1.
Define a function f: V - {1,2,...,m+2n} by

f(vi)=1i,1<i <m+2n.
Edge labeling f;,,,, is defined as follows
forpp (Vi V1) = in+i+1, 1<i <n.
fo*rpp(vn+i vn+i+1) = (n+i)2+n+i+11 1<i<m-l
fo*rpp(vm+n vm+n+i) = (m+n)2+i(m+n)+1,

1<i

<n
Clearly fo,p is 1-1.
gcin of (Vn+i)

ng of {fo*rpp (Un+i—1 17n+i)’
fo*rpp (Un+i 17n+i+1)}
ged of {(n+i)?-(n+i)+1,
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(n+i)>+(n+i)+1}
ged of {2(n+i), (n+i)?*-

(n+i)+1}

ged of {n+i, (n+i)(n+i-1)+1}
1, 1<i<m.
Hence G is one raised product prime graph.

Example 2.5 G = DCT(3,4,3)

P F

V3 Vip
Fig5

e Theorem 2.6 H graph of path Py is one raised product
prime graph, if n = 0(mod4) and n is even,

Proof:
Let G = H(P») be the graph and let vi,v2,...,vonare the
vertices of G.
Here [V(G)| = 2nand |[E(G)| =2n-1.
Define a function f: V — {1,2,....2n} by
flviy=i,1<i <2n.
Edge labeling f7;,;, is defined as follows
fo*rpp(vi Vi+1) = i2+i+1, 1< i <n-1
= (n+i)4n+i+l, 1<i <n-1L

(n+2)(3n+2
forop (U”T“ U_3"2+2) = + +1.

f;a*rpp (vn+i 1]n+i+1)

Clearly fopp is 1-1.
gcin of (Vis1)

ng of {fo*rpp (Ui 171’+1)v
fo*rpp (vi+1 vi+2)}
ged of {i2+i+1, i%+3i+3}
ged of {2i+2,i(i+1)+1}
ged of {i+1,i(i+1)+1}
1, 1<i <n-2.
ng of {fo*rpp (vn+i Un+i+1)v
fo*rpp (Un+i+1 Un+i+2)}
ged of {(n+i)?+(n+i)+1,
(n+i)>+3(n+i)+3}
= ged of {2(n+i)+2,
(n+i)>+(n+i)+1}
= gcd of {n+i+1,

gcin of (Vn+is1)

(n+i)(n+i+1)+1}
=1, 1<i <n-2
Hence G is one raised product prime graph.

Example 2.6 G = H(Pa4)
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Vi V2 V3 V4
@) 3 A 7 Q) 13 )
22
@ 57 o 43 o 31 ')
Vg V7 Ve Vs
Fig 6

e Theorem 2.7 Hurdle graph Hd, is one raised product
prime graph.

Proof :

Let G = Hd, and let vi,Vs,...,van2 are the vertices of G.

Here [V(G)| = 2n-2and |E(G)| = 2n-3.

Define a function f: V — {1,2,...,2n-2} by
f(v)=i,1<i < 2n-2.

Edge labeling fy;,p, is defined as follows

Jorpp (V1 V2) =3

forpp (Vi Vais1) 4i242i+1, 1<i <n-2

forpp (Vi Vaisz) 4i2+4i+1, 1<i <n-2

Clearly fopp is 1-1.

gcin of (v2i)

gcd of

Yorpp (v2; Vi1, forpp (V2i V2i+2)}
ged of {4i%+2i+1, 4i*+4i+1}
ged of {2i, 4i%+2i+1}
ged of {2i,2i(2i+1)+1}
1, 1<i <n-2
Hence G is one raised product prime graph.

Example 2.7 G = Hds.

V1 V2 vy v§ Vg
O 3 £ 9 Fay 25 FaY 49 0
7 21 43
V3 Vs v7
Fig7

e Theorem 2.8 Let G be the graph obtained by joining
pendant edges alternately to the vertices of path Pn(n >
3). G is denoted by the symbol P, © A(K1). G is one
raised product prime graph, if n is odd and pendant
edges start from the first vertex.

Proof :
Let G be the graph and let vi,v2,...,v3n+1 are the vertices of
2

G

Here [V(G)] = Z=and [E(G)| = .
Define a function f: V — {1,2,..., 3"2—“ } by
fov)=i,i=12,.,22.

For the vertex labeling f, the induced edge labeling f7;.,,,, is
defined as follows
fo*rpp (v1vy) = 3.
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fo*rpp(vz 1)3) =T

forpp (V3i V3i41) = 9i2+3i+1, i= 1,2,..,,117_1_
forvp (V3it1 V3iv2) = 9i+9i+3, i= 1,2,...,%_1_
forop (Vsi+1 V3ix3) = 9i2+12i+4, i=12,..2

N

Clearly fopp is 1-1.

gci

gci

gci

gci

n of (VZ) ng of {fo*rpp (vl vz)' fo*rpp (172 173)}

ged of {3,7}
1

ng Of {fo*rpp (vz ‘U3), fo*rpp (173 174_)}
ged of {7,13}
1

n of (vs)

ged of

orpp W3i V3i41)) forpp (V3is1 V3is2)}
ged of {9i2+3i+1, 9i%+9i+3}

ged of {6i+2, 9i%+3i+1}

ged of {3i+1,3i(3i+1)+1}

1, 1<i<s—
ged of

n of (V3i+1)

N of (Vsis3)

{fo*rpp (V3141 V3it3)s ﬁ)*rpp (V3i+3 V3i4a)}

ged of {9i%+12i+4, 9i%+21i+13}
ged of {9i+9, 9i>+12i+4}

gcd of {3i+4,9i+9}

ged of {3i+1, 3i+4}

ged of {3, 3i+1}

1, i=12,...,

n-3
7

Hence G is one raised product prime graph.

v2

Example 2.8 G = P; O A(Ky).

vi vy V6 v7 vy V1o

13 o 25 43 o 64 91 o

Vi

REEE

Vs V8 Vi1

Fig 8

Theorem 2.9 Let G be the graph obtained by joining
pendant edges alternately to the vertices of path Py(h >
3) G is denoted by the symbol P, O A(K;). G is one
raised product prime graph, if n is even and pendant
edges start from the first vertex.

Proof :
Let G be the graph and let v1,va,...,v3n are the vertices of G.

Here [V(G)| = Z*and [E(G)|

2
_3n-2
P

Define a function f: V —» {1,2,...,32—" } by

fw)=i 1<i<>
Edge labeling f;,,, is defined as follows
forpp (V1 v2) = 3.
forpp (V2 v3) =T
forop (V31 V3i41) = 9i%43i+1, 1<i< “2;2
forpp (V3i+1 V3iv2) = 9i%+9i+3, 1<i< “2;2
forop (Vis1 V3ir3) = 9i%+12i+4, 1<i<™?

Clearly fopp is 1-1.
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gein of (v2) = ged of {frpp (V1 2), forpp (V2 v3)}
=1.
gein of (vs) = ged of {f5rpp (V2 V3), forpp (V3 va)}
=1.
geinof (vasi.1) = ged of
{fo*rpp (V3i V3141), fo*rpp (V3i+1 V3is2)}
=1, 1<i<™
gcin of (vsi:3) = ged of
{fo*rpp (V3141 V3i+3):fo*rpp (V3i43 V3ira)}
=1, 1<i<™=
Hence G is one raised product prime graph.
Example 2.9 G = Ps O A(Ky).
2 v3 V4 Vg V7 Vo
o 13 rn o 43 o 64 o
3 21
V1 Vs Vs
Fig 9
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