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Abstract: One raised product prime labeling of a graph él#beling of the vertices with {1,2---,p}
and the edges with product of the labels of thelam vertices plus 1. The greatest common incidenc
number of a vertexg€in) of degree greater than one is defined as theegteaommon divisor of the
labels of the incident edges. If thein of each vertex of degree greater than one istbee,the graph
admits one raised product prime labeling. Here meestigated some cycle related graphs for one
raised product prime labeling.
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Introduction: All graphs in this paper are related graphs.

simple, finite and undirected. The symbol V(G) Definition: 1.1 Let G be a graph with p vertices
and E(G) denote the vertex set and edge set of aand q edges. The greatest common incidence
graph G. The graph whose cardinality of the number {cin) of a vertex of degree greater than
vertex set is called the order of G, denoted by p or equal to 2, is the greatest common divisor
and the cardinality of the edge set is called the (gcd) of the labels of the incident edges.

size of the graph G, denoted by g. A graph with Main Results

p vertices and g edges is called a (p,q)- graph.  Definition 2.1 Let G = (V(G),E(G)) be a graph

A graph labeling is an assignment of integers to with p vertices and q edges .

the vertices or edges. Some basic notations andDefine a bijection f : V(G)= {1,2,---, p} by f(v)
definitions are taken from [1],[2],[3] and [4] . =i, for everyifrom 1 to p and define a 1-1
Some basic concepts are taken from Frank mapping f,,, : E(G)— set of natural numbers
Harary [1]. In this paper we investigated one bY fpp(uv) = F f(¥) + 1.

raised product prime labeling of some cycle . ; . :
P p 9 YC'® The induced functionfy,,, is said to be one

raised product prime labeling, if for each vertex
of degree at least 2, tigein 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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Theorem 2.1 Cycle G (n >2) admits one raised

product prime labeling, if (n+3% 0 (mod3) and

nis odd.

Proof: Let G = G and let y,v,,---,v, are the

vertices of G.

Here |V(G)| =nand |E(G)|=n.

Define a function f : \/= {1,2,---,n} by
f(v)=1,i=1,2,---n

Clearly f is a bijection.

For the vertex labeling f, the induced edge

Iabellng is defined as follows

erpp
or‘p'p (‘L’J vz+1) - |+|+1
i=1,2,--,n-1.
:rp'p (?.?1 n) = n+1'
Clearly £, is an injection.
gcinof (v1) = ged  of {0 (v v2),

:rp'p (?.?1 vn)}

gcd of {3, n+1}=1
ged  of  {frpn (Vi visq),

gcin of (Vi+1)
or‘p'p [yz-l-i ?'?z-l-")}

= gcd of {f+i+1, ?+3i+3}
= gcd of {2i+2, T+i+1}
gcd of {i+1,i(i+1)+1}
=1,

i=1,2,---,n-2.

gcd of {ﬁ‘m(aﬂl v,),

gcin of (vy)
:rp'p [:v:vz—l vn)}

= gcd of {n+1, A-n+1}

= gcdof {3, n+1}=1
So, gcin of each vertex of degree greater than
one is 1.
Hence G , admits one raised product prime
labeling.
Example21 G =G
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Theorem 2.2 Let G be the graph obtained by
duplicating one edge of cycle,Gn >2) by a
vertex. G admits one raised product prime
labeling, if (n+2)% 0(mod 6) and n is even.
Proof: Let G be the graph and let,w,---,Vq4+1
are the vertices of G.
Here |V(G)| = n+land |[E(G)| = n+2.
Define a function f : V= {1,2,---,n+1} by

fl(v) =i,i=1,2,---,n+1l.
Clearly f is a bijection.
For the vertex labeling f, the induced edge
Iabellng -rop 1S defined as follows
or‘p'p (?‘j vz+1) - |+|+1

=1,2,---,n.

:rp'p (tjl ?.?3) = 4
(173 Vpsq)= NH2.

W'm:

Clearly £, is an injection.

geinof (v1) = gcd of ornn (V1 V2),
f:r'p-p (tjl '193)}

gcd of {3, 4}= 1.
ged  of  {frps (v vis4),

gcin of (Vi+1)
f:r"p'p (Pis1 V)= 1
i=1,2,---,n-1.
gcin of (Vh+1) = ged  of  {flps (¥4 ¥ns1),
(v, vm)} ged of {n+2, rf+n+1}
= gcd of {3, n+2}
=1.
So, gcin of each vertex of degree greater than
oneis 1.
Hence G, admits one raised product prime
labeling.
Example 2.2 Let G be the graph obtained by
duplicating one edge of cycle; By a vertex.
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fig—2.2

Theorem 2.3 Duplicating one vertex of cycle
Cn (n >2) admits one raised product prime
labeling, if (n-2)# 0(mod 13) and n is odd.
Proof: Let G be the graph and lef,w,---,Vn+2
are the vertices of G.
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Here |V(G)| = n+2 and |E(G)| = n+3.

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

labelingf,,.,,, is defined as follows

forps (Vi Vixq) = i(i+1)+1,
i=1,2,---,n+1.

f:r'p-p ('1.'11 '1.'13) = 4

f:rp'p [vEI vn+2): 3n+7

Clearly fgrpp
gein of (vi)= ged of {f;,.,, (v; ),

orop (V1 V3)}= gcd of {3, 4}= 1.
gcin of (Vie1)= gcd of {f rpp (¥ ¥is4),
forps(Vis1 Vig2)}= 1,

is an injection.

i=12,--n.

gcin of (Vne2) = ged of {f,., (v vps2),
firpp (Vns1 Tnez)}= gcd Of {3n+7, A+3n+3}

= gcd of {3n+7, A4}

= gcd of {n-2, 3n+7}

= gcd of {n-2, 13}= 1.
So,gcin of each vertex of degree greater than
oneis 1.

Hence G, admits one raised product prime
labeling.

Example 2.3 Let G be the graph obtained by
duplicating one vertex of cycle;®y an edge.

fig 2.3

Theorem 2.4 Let G be the graph obtained by
joining path R, to cycle G. G admits one raised
product prime labeling, if (n+13%F 0 (mod3) and
nis odd.
Proof: Let G be the graph and lef,w,---,Vh+m1
are the vertices of G.
Here |V(G)| = n+m-1and |E(G)| = n+m-1.
Define a function f : V= {1,2,---,n+m-1} by

f(v)=1i,i=1,2,---,ntm-1
Clearly f is a bijection.
For the vertex labeling f, the induced edge

labelingf,,.,,, is defined as follows

forpe (Vi Viaq) = i(i+1)+1,
i=1,2,---,n+m-2.

f:r'p-p (tjl vn) = n+1'

Clearly f,,»» is @an injection.
geinof (vi) = ged of {f iy (1 ¥2),

:rp'p (tjl vn)}

= gcd of {3, n+1}= 1.
gcin of (vie1) = ged of {f,, (v vix4),
f:?"‘,t:l'p (V21 Vis)}= L,

i=1,2,---,n+m-3.
So,gcin of each vertex of degree greater than
oneis 1.
Hence G, admits one raised product prime
labeling.

Example 2.4 Let G be the graph obtained by joining path P4 to cycle C,.
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Theorem 2.5 Let G be the graph obtained by

joining two copies of pathto two consecutive

vertices cycle & G admits one raised product

prime labeling, if m and n are odd.

Proof: Let G be the graph and lef,w,---,Vnom-

pare the vertices of G.

Here |V(G)| = n+2m-2 and |E(G)| = n+2m-2.

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

Clearly f is a bijection.

For the vertex labeling f, the induced edge

labelingf;,.,,,, is defined as follows

foron (Vi Visq) = i(i+1)+1,

f:rp'p [vm vm+n—1) = m(m+n'1)+1'

Clearly f .y is an injection.
gcin of (vie1) = ged of {f, (v vi44),
f:?"‘,t:l'p (vi21 vi22)}= L,

i=1,2,---,nt2m-4.
So,gcin of each vertex of degree greater than
oneis 1.
Hence G, admits one raised product prime
labeling.
Example 2.5 Let G be the graph obtained by
joining two copies of pathsRo two consecutive
vertices cycle €

I=1,2,---,n+2m-3.
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¥ 468
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fig 2.5
Theorem 2.6 Let G be the graph obtained by f,,, (v, ;)= IF+ni+1,
joining the apex vertex of star;Kto any one i=1,2,--n.
vertex of cycle G. G admits one raised product Clearly  op IS AN injection.
prime labeling, if (n+13 0(mod3) and n is odd. gcin  of  (vy)= ged  of {fi. (v, v)
erpp 2/

Proof: Let G be the graph and let,w,---,v2,

are the vertices of G.

Here |V(G)| = 2nand |E(G)| =2n.

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

Clearly f is a bijection.

For the vertex labeling f, the induced edge

labelingf..... is defined as follows

orpp

_ .2 .
orop (Vi Vizg) = 1HIFL,

i=1,2,---,n-1.

f;m,p(vl v,) = n+l

www.johronline.com

:rp'p (tjl vn)}

= gcd of {3, n+1}=1.
gcin of (vi.a =gcd of {foron (Vi Vix4),
:?"‘,*.:I',*.:I (Pis1 Visn))= 1,

i=1,2,---,n-1.

So, gcin of each vertex of degree greater than
oneis 1.
Hence G, admits one raised product prime
labeling.
Example 2.6 Let G be the graph obtained by
joining the apex vertex of star;lKto any one
vertex of cycle ¢

52|Page



Sunoj B. S. & Mathew VTK., J. Harmoniz. Res. Appl. Sci. 2018, 6(2), 49-54

Vig

Va q Vs

7 21

vi O 2 (_)\_1
fig - 2.6

Theorem 2.7 Let G be the graph obtained by
joining cycle G to each vertex of path,FG
admits one raised product prime labeling.

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

Proof: Let G be the graph and let,w,---,va, = 1,

are the vertices of G. i=1,2,---n.

Here [V(G)| = 3nand |E(G)| =4n-1. gcin of (vsi.) = gcd

Define a function f : \= {1,2,---,3n} by { forpp (Vaicz Yaima s forpp (Vaics va))}
f(v)=1,i1=12,--,3n.

Clearly f is a bijection.
For the vertex labeling f, the induced edge

labelingf,,., is defined as follows

orpp(Vai-2 Vai-1)= 9P-9i+3,

gcd of {97-9i+3, 9F-3i+1}

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

i=1.2-n. = ged of { 3i-1, (3i-2)(3i-1)+1}
forpp(Vai—z V3;)= 9P-6i+1,
i=1,2,--,n. =1, i212.mn

; 1 V3)= OF-3i+1, i=1,2,--n.
fom'p (V3i-1 V3:) don gcin of (Va) _ ged
Fimp (Vi V3isa)= 9P+3i-1, { orpp (v3;_s vﬂijlfor"p'p (V321 V3:)}

i=1,2,--n-1. ~ o

Clearly f;,,, is an injection. = ged of {9F-6i+1, 97-3i+1)
gcin of (vsi-2) = gcd of —

ged of {3i, 9f-6i+1}

{ :?"‘,t:l-p (v3-2 vﬂi—lj!f:r"p'p (Vai—2 v3;)}

ged of { 3i, (3i-2)(30)+1}

gcd of {9f-9i+3, 9P-6i+1}

= 1’
ged of {3i-2, 9f-9i+3} i=12--n.

of

of
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So, gcin of each vertex of degree greater than Example 2.7 Let G be the graph obtained by
oneis 1. joining cycle G to each vertex of paths P

Hence G, admits one raised product prime
labeling.

-t
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Fig — 2.7
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