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Abstract— One raised product prime labeling of a simple. finite and un direct graph G with p vertices and g edges is the
labeling of the vertices of the graph with first p natural numbers, edges with product of the labels of the end vertices plus one.
If the greatest common divisor of each vertex of degree greater than one is one then the graph is called one raised product
prime graph. Here the greatest common divisor of the labels of the edges incident on a vertex is called greatest common
incidence number of that vertex. Here we proved that star, bistar, splitting graph of a star, shadow graph of a star , jelly fish
graph and some more star related graphs admit one raised product prime labeling.
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l. INTRODUCTION

The concept of one raised product prime labeling was
introduced in [5] by Sunoj B S and Mathew Varkey T K.
Later in [6] and [7] they extend the study and proved the
result for some path related graphs and some snake graphs.
In this paper we proved that star, bistar, graph obtained by
duplicating the apex vertex of star by a vertex, graph
obtained by duplicating an edge of a star by an edge, graph
obtained by duplicating the apex vertex of star by an edge,
splitting graph of a star, shadow graph of a star, jelly fish
graph and tensor product of star with path of length one
admit one raised product prime labeling.

The paper contains three sections in which section | contains
introduction to one raised product prime labeling, section Il
contains preliminaries and notations and section Il contains
main results and illustrations and section IV contains
concluding remarks.

Il.  PRELIMINARIES AND NOTATIONS

In this paper we consider only those graphs which are simple
finite and undirected. Graph is denoted by G, vertex set is
denoted by V, edge set is denoted by E , p is the number of
vertices of the graph G and q is the number of edges of the
graph G. | V(G) | = number of vertices of graph G, |E(G) | =
number of edges of graph G.

Definition 2.1[3] If the vertices and edges of the graph are

assigned values subject to certain conditions is known as
graph labeling.
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Definition 2.2[8] The greatest common incidence number of
a vertex is define as the greatest common divisor [1] of the
labels of the edges incident on that vertex.

Definition 2.3[5] Let G = (V(G),E(G)) be a graph with p
vertices and g edges . Define a bijection

f:V(G) - {12, p} by f(v;) =i, for every i from 1 to p
and define a 1-1 mapping f;pp - E(G) — set of natural
numbers N by fi,p,(uv) = f(w)f(v) +1 .The induced
function £, 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 2.4[5] A graph which admits one raised product
prime labeling is called one raised product prime graph.
Definition 2.5 [2] A tree with one internal node and n leaves
is called star and is denoted by K .

Definition 2.6[4] For a graph G the splitting graph is
obtained by adding to each vertex v a new vertex v’ such that
v’ is adjacent to every vertex that is adjacent to v in G. The
resultant graph is denoted as S'(G).

Definition 2.7 [3] The shadow graph D,(G) of a connected
graph G is constructed by taking two copies of G say G’ and
G"” join each vertex v' in G’ to the neighbors of the
corresponding vertices in G".

Definition 2.8 [3] Let G be a cycle of length 4 with one
chord. The graph obtained by joining the apex vertex of star
Ky, and star Ky, to the vertices of degree? is called jelly fish
graph and is denoted by JF(m,n).

Definition 2.9 [3] Tensor product of path P, with star Ky, is
two copies of star Ky p.;.
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Definition 2.10 [3] Duplication of a vertex v by a new vertex
of graph G produces a new graph H by adding a vertex u and
joining u to vertices of G adjacent to v.

Definition 2.11 [3] Duplication of a vertex v by a new edge
of graph G produces a new graph H by adding an edge and
joining the end vertices of the edge to v.

Definition 2.12 [3] Duplication of an edge e(=ab) by a new
edge f(=uv) of graph G produces a new graph H by adding
an edge f and joining u to the neighboring vertices of a other
than b and joining v to the neighboring vertices of b other
than a.

I11. MAIN RESULTS

Theorem 3.1 Star Ky, (n > 2) admits one raised product

prime labeling.

Proof: Let G = Ky, and let v4,vy,---,V,.; are the vertices of G.

Here [V(G)| = n+land |[E(G)| =n.

Define a function f: V - {1,2,---,n+1} by

f(vi)=1i,i=12--n+l

Clearly f is a bijection.

For the vertex labeling f, the induced edge labeling fo;, is

defined as follows

fo*rpp(vl 171‘+1) = i+21

Clearly fgpp is an injection.

gCin of (Vl) = ng of {fo*rpp (171 Uz)v fo*rpp (vl U3)}
= ged of {3, 4}=1.

So, gcin of each vertex of degree greater than one is 1.

Hence Ky, , admits one raised product prime labeling.

Example 3.1 G =Ky,

i=12,--n.

fig—3.1

Theorem 3.2 Bistar B(m,n) (m and n >2) admits one raised
product prime labeling.
Proof: Let G = B(m,n) and let vy,V,,---,Vimin+o are the vertices
of G.
Here |V(G)| = m+n+2and |E(G)| = m+n+1.
Define a function f: V — {1,2,---,m+n+2} by

f(vi)=i,i=12---m+n+2
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling fo;py, is
defined as follows

fo*rpp(vm+1 Vi) = mi+i+l, i=12--m.

fo*‘rpp(vm+1 Vm+2) = m2+3ﬁ21+3.

fo*rpp(vm+2 Vm+i+2) = (m+2) +|(m+2)+11
i=12,--n.

Clearly fypp is an injection.
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gcin of (Vin+1) ged of {fo*rpp (Vm Vm+1),

fo*rpp (Um+1 Um+2)}
ged of {m*+m+1, m*+3m+3}
ged of {2m+2, m*+m+1}
ged of {m+1, m(m+1)+1}
1.
ng Of {fo*rpp (vm+1 vm+2)l
fo*rpp (Um+2 Um+3)}
ged of {m*+3m+3, m?+5m+7}
ged of {2m+4, m*+3m+3}
ged of {m+2, (m+1)(m+2)+1}
=1.
So, gcin of each vertex of degree greater than one is 1.
Hence B(m,n), admits one raised product prime labeling.

Example 3.2 G = B(4, 3)

gcin of (Vin+2)

43 V7
Ve
3 49
I ©) Vg
16 \
55
V Vg

Vg
fig—3.2
Theorem 3.3 Let G be the graph obtained by duplicating the
apex vertex of star K; , (n > 2).G admits one raised product
prime labeling.
Proof: Let G be the graph and let vq,vy,---,V,4» are the
vertices of G.
Here [V(G)| = n+2and [E(G)| =2n.
Define a function f : V - {1,2,---,n+2} by
f(v)=1i,i=12,---n+2

Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling fo;y, is
defined as follows
fo*rpp (vi vn+1)
fo*rpp (vi vn+2)
Clearly fg,pp Is an injection.
gcin of (v;)

ni+i+1,
ni+2i+1,

i=12,--n.
i=12,---n.

ng of {fo*rpp (vi Un+1),
fo*rpp (vi Un+2)}

gcd of {ni+i+1, ni+2i+1}

gcd of {i, (n+1)i+1}

1, i=12--n.

ged of {forpp (V1 Vig1),
fot”pp (VZ 17n+1)}

ged of {n+2, 2n+3}

ged of {n+1,n+2}

1

ged of {forpp (V1 Vna2),
fot*pp (Vz vn+2)}

ged of {n+3, 2n+5}

gcin of (Vps1)

gcin of (Vp.2)
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ged of {n+2,n+3}

1.

So, gcin of each vertex of degree greater than one is 1.
Hence G, admits one raised product prime labeling.

Example 3.3 Let G be the graph obtained by duplicating the

apex vertex of star K 4

Vi

V4
fig—3.3
Theorem 3.4 Let G be the graph obtained by duplicating an
edge of star Ky , (n is a natural number greater than 2).G
admits one raised product prime labeling.
Proof: Let G be the graph and let vq,v,,---,v,.3 are the
vertices of G.
Here |V(G)| = n+3and |[E(G)| = 2n+1.
Define a function f: V - {1,2,---,n+3} by
f(v)=i,i=1,2,---n+3
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling fo;py, is
defined as follows

fo*rpp(vi Vn+1) = ni+i+l, i=12--n.
forvp (Vi Vns2) = ni+2i+1, i=12--n.
fo*rpp(vn+2 Vnt3) = n?+5n+7.
Clearly fy;pp is an injection.
gcin of (vi) = ged of {frpp (Vi Vns1),
fo*rpp (vi vn+2)}
1 i=1,2--n.

ng of {fo*rpp(vl Vn+1),
fo*rpp (UZ Un+1)}

1.

ng Of {fo*rpp(vl Un+2):

fo*rpp (Uz vn+2)}

=1.

So, gcin of each vertex of degree greater than one is 1.
Hence G, admits one raised product prime labeling.

gcin of (Vp+1)

gcin of (Vpso)

Example 3.4 Let G be the graph obtained by duplicating an
edge of star Ky 4
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Fig—3.4

Theorem 3.5 Let G be the graph obtained by duplicating the
apex vertex of star Ky, (n >2) by an edge. G admits one
raised product prime labeling.
Proof: Let G be the graph and let vy,v,,---,v,.zare the
vertices of G.
Here |[V(G)| = n+3and |[E(G)| = n+3.
Define a function f: V - {1,2,---,n+3} by

f(vi))=i,i=12,---n+3
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling fo;py, is
defined as follows

fo*rpp (Ul Uz) =3
fo*rpp(vl U3) =4
fo*rpp(vz U3) =7

forpp (V3 Viy3) 3i+10, i=1,2,--n.
Clearly fy;pp is an injection.

gcin of (vq)

ng of {fo*rpp (Ul UZ)!

fo*rpp (vl U3 )}

gcd of {3, 4}

1.

ng of {fo*rpp (Ul UZ)!
fo*rpp (v2 v3)}

gcd of {3, 7}

1.

ged of {forpp (V1 v3),
fo*rpp (v2 v3)}

gcd of {4, 7}

1

gcin of (v,)

gcin of (v3)

So, gcin of each vertex of degree greater than one is 1.
Hence G, admits one raised product prime labeling.
Example 3.5 Let G be the graph obtained by duplicating the
apex vertex of star Ky 4
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fig— 3.5 Y

Theorem 3.6 Splitting graph of star K, , (n >2) admits one fig— 3.6
raised product prime labeling. Theorem 3.7 Shadow graph of star Ky , (n >2) admits one
Proof: Let G= S'(Ky ) be the graph and let vy,v,,---,Vo.p are raised product prime labeling.
the vertices of G. Proof: Let G= D(Ky, ) be the graph and let v;,V,,---,Van.p are
Here [V(G)| = 2n+2and |[E(G)| = 3n. the vertices of G.
Define a function f: V - {1,2,---,2n+2} by Here [V(G)| = 2n+2and |E(G)| = 4n.
o fw=i,i=12,--2n+2 Define a function f: V = {1,2,---,2n+2} by

Clearly f is a bijection. fivi) =i,i=1,2,--2n+2
For the vertex labeling f, the induced edge labeling fo;, is Clearly f is a bijection.
defined as follows For the vertex labeling f, the induced edge labeling £, is
Jorpp (Vi Vny1) = in+i+l, i=12--n. defined as follows
fo*rpp(vi Vnt2) = in+2i+1, i=12,--n. fo*rpp(vi Vons1) = 2ni+i+l, i=12,--n.
fo*rpp (Va2 vn+2+i) = (n+2)2+i(n+2)+11 fo*rpp (v U2n+2) = 2ni+2i+1, i=12,--n.

i=12--n. fo*rpp(vnﬂ v2n+1) = (n+i)(2n+1)+1, i=12--n.
Clearly fgpp is an injection. forop (Vnti Vansz) = (n+)(2n+2)+1, i = 1,2, n.
gein of (vi) = ged of {forpp (Vi Vns1), Clearly £, is an injection.

forpp (Vi Vn+2)} gein of (v;) = gcd of {forpp (Vi Vansa),

gcd of {ni+i+1, ni+2i+1} Forop (Vi Vans2)}

ged of {i, (n+1)i+1} ged of {2ni+i+1, 2ni+2i+1}

_ 1, ) i=1,2,---n. = ged of {i, (2n+1)i+1}
gcin of (Vn+1) ng of {forpp(vl Un+1): =1, i=1,2,---n.
forpp (V2 Vn41)} gcin of (Vo) = gcd of {forpp (Wnti Vansa),

gcd of {n+2, 2n+3} (Vi V

ged of {n+1,n+2} g]:(:)dpgf( {?ﬁii)gﬁi)l}m,

1 (n+i)(2n+2)+1}

ged of {forpp (V1 Vnsa2), ged of {n+i,(n+i)(2n+1)+1}
fo*rpp(vz 17n+2)} 1, i=1,2,---n.
ng of {n+3’ 2n+5} gCin of (V2n+1) ng of {fo*rpp (Ul U2n+1);
ng of {n+2’n+3} fo*rpp (UZ v2n+1)}

gcd of {2n+2, 4n+3}

ged of {2n+1,2n+2}= 1.

ng of {fo*rpp (Ul U2n+2)’

fo*rpp (UZ 172n+2)}

ged of {2n+3, 4n+5}

ged of {2n+2,2n+3} =1

So, gcin of each vertex of degree greater than one is 1.
Hence G, admits one raised product prime labeling.

gcin of (Vi)

=1
So, gcin of each vertex of degree greater than one is 1.
Hence G, admits one raised product prime labeling.
Example 3.6 G = S'(K; 4)

gein of (Vans2)
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Example 3.7 G = D(Ky,4)

fig—3.7
Theorem 3.8 Tensor product of path P, and star K, , admits
one raised product prime labeling.
Proof: Let G be the graphand let vy,vy,---,V,n4, are the
vertices of G.
Here |V(G)| = 2n+2and |E(G)| = 2n.
Define a function f: V - {1,2,---,2n+2} by

f(vi)=i,i=12,---2n+2
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling oy, is
defined as follows
fo*rpp (v2n+1 vi)
fo*rpp (v2n+2 17‘rl+i)
Clearly fy;pp is an injection.
gcin of (Vane) = ged of {f5rpp (V1 V2ns1),
forpp (V2 Vons1)}

= gcd of {2n+2, 4n+3}

= gcd of {2n+1,2n+2}=1.
ng Of {ft;;”pp(vn+1 v2n+2)!

fo*rpp(vn+2 172n+2)}
ged of {2n*+4n+3, 2n*+6n+5}
gcd of {2n+2,(2n+2)(n+1)+1}
1

i(2n+1)+1, i=1,2,---n.
(2n+2)(n+i)+1, i=1,2,--,n.

gein of (Vanso)

So, gcin of each vertex of degree greater than one is 1.
Hence G, admits one raised product prime labeling.
Example 3.8 G = Tensor product of P, and K 3.

V7 V4 Vs Ve

fig— 3.8
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Theorem 3.9 Jelly fish graph JF(m,n) admits one raised

product prime labeling.

Proof: Let G be the graph and let v,V,,---,Vi.ne4 are the

vertices of G.

Here [V(G)| = m+n+4 and |E(G)| = m+n+5.

Define a function f: V — {1,2,---,m+n+4} by
f(v)=1i,i=12,---m+n+4

Clearly f is a bijection.

For the vertex labeling f, the induced edge labeling fo;pp, is

defined as follows

forpp Wm+1 Vi) = im+i+l, i=1,2,---m.
fo*rpp(vmﬂ Um+i+1) = (m+i)(m+i+1)+1! i= 11213-
fo*rpp(vm+1 vm+3) = (m+1)(m+3)+1-
fo*rpp(vm+2 vm+4) = (m+2)(m+4)+1-

Clearly f5;pp is an injection.
gCin of (Vm+i) = ng of {fo*rpp (vm+i—1 vm+i)v
fo*rpp (Um+i 1]m+i+1)}
ged of {(m+i)%-(m+i)+1,
(me+i)*+(m+i)+1}
gcd of {2(m+i) ,
(me+i)*-(m+i)+1}
ged of {(m+i) ,
(m+i)(m+i-1)+1}
=1, i=1,234.
So, gcin of each vertex of degree greater than one is 1.
Hence G, admits one raised product prime labeling.
Example 3.9 G = JF(4,3)

Vio

fig—2.9

IV. CONCLUSION

Every graph is not one raised product prime graphs. So it is
very interesting to find graphs or graph families which admit
one raised product prime labeling. Here 9 graphs related to
star graph family are investigated. This can be extended to
some other graphs.
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