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Abstract

The labeling of a graph, we mean assign some integers to the vertices or edges (or both) of the graph. Here
the vertices of the graph are labeled with oblong numbers and the edges are labeled with mean of the
absolute difference of the end vertex values. Here the greatest common incidence number (gcin) of a
vertex of degree greater than one is defined as the greatest common divisor of the labels of the incident
edges. If the gcin of each vertex of degree greater than one is 1, then the graph admits oblong difference
mean prime labeling. Here we investigate some planar graphs for oblong difference mean prime labeling.
Keywords- Graph labeling, oblong numbers, prime graphs, prime labeling, planar graphs.

Introduction

In this paper we deal with graphs that are simple,
finite and undirected. The symbol V and E denote
the vertex set and edge set of a graph G. The graph
whose cardinality of the vertex set is called the
order of G, denoted by p and the cardinality of the
edge set is called the size of the graph G, denoted by
g. A graph with p vertices and g edges is called a
(p,0)- graph.

A graph labeling is an assignment of integers to the
vertices or edges. 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 the oblong difference
mean prime labeling of some planar graphs.
Definition: 1.1 Let G be a graph with p vertices and
g edges. The the greatest common incidence number
(gcin) of a vertex of degree greater than or equal to
2, is the greatest common divisor of the labels of the
incident edges.

Definition: 1.2 An oblong number is the product of
a number with its successor, algebraically it has the
form n(n+1).The oblong numbers are 2, 6, 12, 20, --
Main Results

Definition 2.1 Let G be a graph with p vertices and
g edges . Define a bijection

f:V(G) - {26,1220 ,-------------m---- p(p+1)} by
f(vi) =i(i + 1) , for every i from 1 to p and define a
1-1 mapping  fogmp : E(G) — set of natural
numbers N by

foampi(uv) = IM |. The induced function

foamp: 15 said to be an oblong difference mean
prime labeling, if the gcin of each vertex of degree
at least 2, is one.
Definition 2.2 A graph which admits oblong
difference mean prime labeling is called an oblong
difference mean prime graph.
Definition 2.1 Let G be the obtained by joining
each vertex of a cycle to a central vertex by edges.
G is called wheel graph and is denoted by W,,.
Theorem: 2.1 Wheel graph W, admits oblong
difference mean prime labeling, if n =0(mod6).
Proof :Let G = W, and let vy,vy,---------------- Vn+1
are the vertices of G.
Here |[V(G)| = n+land
Define a function f :
(n+2)(n+1)} by
f(vi) =i(i+1) ,i=1,2,------ N+l
For the vertex labeling f, the induced edge labeling
foamp: 18 defined as follows

IE(G)| = 2n.
(VAR X Ty J—

fo*dmpl(vi vi+1) = ( i+1)'
1=1,2,----------- N
x 24n-2
fodmpl(vl Vn) == 271
X _ 243n+2-i%-i
fodmpl(vi vn+1) - = n2 - )
i=12,------- n-1
Clearly fyamp is an injection.
geinof (vi) = ged of { foamp(vive )

fo*dmpl(vl vn+1) }
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=gcd of {2, n2;3n }=1. gcin of (v1) =gcd of { f;dmpi (V1 v3),
0ein of (vier) = 960 OF { farmpu (Vi Visa) Foampi (Vs Vs
: b )}
fodmpl(vt+1 vl+2) } n2+3n
= ged of {i+1, i+2} =1, i = =gedof {2, ——}=1.
12, n-1 gein of (Vi) = ged of { foampt (Vi Vitd)
gein of (vn+1) = 9gcd of { foampi (Vi Vn+1) foampt(Vis1 Viez
fo*dmpl(vn+1 vn—l) } ) }
=gcd of { n+1,2n+1} =gcd of {i+1, i+2}
=gcdof { (n+1),n }=1 =1, i = 1,2-----
So, gcin of each vertex of degree greater than one is  ,n-1
L. gein of (Vi) = ged of { foampr (Vn Vnt1) |
Hence W, , admits oblong difference mean prime foampt(Vns1 Vn—1
labeling. )}
Example 2.1 Oblong difference mean prime = ged of { n+1,2n+1}
labeling of wheel graph We. =gcd of { (n+1) , n }=1
So, gcin of each vertex of degree greater than one is
1.
Hence F, , admits oblong difference mean prime
labeling.

Example 2.2 Oblong difference mean prime
labeling of fan Fe.

v v

v
Fat
hf

Fig—2.1
Definition 2.2 Let G be the graph obtained by
joining each vertex of a path P, to a central vertex
by edges. G is called fan graph and is denoted by F.
Theorem: 2.2 Fan graph F, admits oblong
difference mean prime labeling, if n #0(mod4) and
(n-1)#0(mod4).
Proof :Let G = F, and let vy,vp,---------------- Vn+1
are the vertices of G.
Here [V(G)| = ntland |E(G)| =2n-1.

Fig—2.2
Definition 2.3 Let G be the graph obtained by
adding pendant edges to each vertex on the rim of
cycle C, of the wheel graph W,.G is called helm
graph and is denoted by H,.
Theorem: 2.3 Helm graph H, admits oblong
difference mean prime labeling.
Proof :Let G = H, and let vi,vp,---------------- Vont1
are the vertices of G.

Deﬁ”ez a f“”ftiorl‘) fiV - {2612 Here [V(G)| = 2n+land  |E(G)| = 3n.
(n+2)(n+ 1} by - Define a function f : V - {2,6,12,---------
f(v)) =i(i+l) ,i=1,2,------ N+1. (2n + 2)(2n + 1) } by
For the vertex labeling f, the induced edge labeling ° f(vi) = i(i+1) ,i=1,2,-enmn on+l
* - - 1) = y 1T ey 1 .
f odmpt 19 defined as follows For the vertex labeling f, the induced edge labeling
foampt(Vi Vis1) = (i+1), faampr 15 defined as follows
i=12------- N x = (i i -
. _ n2+3n+2—i2—i fodmpl(vi vi+1) - ( |+1): I -
dempl(vl vn+1) - f 1 1121 ------------ ln+1
. . i+2 i+3)—(i+2)(i+3
1= 1’2’-.-“““.'n.-1 . fodmpl(vi+2 vn+i+2) = (i )(n+l+2 (Tr2)C+ ),
Clearly foamp is an injection. T i — n-2
" 24+3n—4
fodmpl(vz vn+1) =2 +2n
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* _ 2n+1)(2n+2)—-(i+2)(i+1)
fodmpl(vi+1 v2n+1) - 2 )

___,n
Clearly fgmp is an injection.

gein of (Vis) = gcd of { foampt (Vi Vis1)
fo*dmpl(vi+1 Viy2

)}
=gcd of {i+1, i+2} =1,

___’n

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

1.

Hence H, , admits oblong difference mean prime

labeling.

Example 2.3 Oblong difference mean prime

labeling of helm graph He.
Q

vi

Fig—2.3

Definition 2.4 Let G be the graph obtained by
joining path P, to a vertex of cycle C,.G is denoted
by the symbol C,(P,) and is called tadpole graph.
Theorem: 2.4 Tadpole graph Cn(P,) (n > 3) admits
oblong difference mean prime labeling, if (n-
1)#0(mod4) and (n-2) #0(mod4).
Proof : Let G = Cy(P,) and let vy,vp,----------------
,Von-1 are the vertices of G.
Here |[V(G)| = 2n-1and
Define a function f :
,(2n)(2n —1) } by

f(v)) =i(i+l) ,i=1,2,------ ,2n-1.
For the vertex labeling f, the induced edge labeling
foamp: 18 defined as follows

IE(G)| = 2n-1.
VAN T J—

foampt (Vi Viz1) = (i+1),
i=12,------- ,2n-2
X _n?+n-2
fodmpl(vl Up) == zn

Clearly fgmp is an injection.

gcin of (v1) = gcd of { foamp1 (V1 v2) ,

f o*dmpl (vl Un)

= god of {2, 2 y= 1.
= ng of { f;dmpl(vi vi+1) )
fo*dmpl(vi+1 Vit2

gcin of (vi+1)

)}
=gcd of {i+1, i+2} =1,

---,n
So, gcin of each vertex of degree greater than one is
1.
Hence C,(Pn), admits oblong difference mean prime
labeling.
Definition 2.5 Let G be the graph obtained by
joining two copies of path P, to two consecutive
vertices of cycle C,. G is denoted by the symbol
Cn(2Py) .
Theorem: 2.5 The graph C,(2P,) admits oblong
difference mean prime labeling.
Proof : Let G = C,(2P,) and let vq,vp,--------=-------
,Van2 are the vertices of G.
Here |V(G)| = 3n-2and
Define a function f :
(3n—2)(3n—1) } by
f(vi) =i(i+1) ,i=1,2,------ ,3n-2.
For the vertex labeling f, the induced edge labeling
foamp: 18 defined as follows

IE(G)| =3n-2.
(VAREN X I —

foampt(Vi Vi1) = (i+1), i =
112a _________ ,3n'3

* 3n?-3
fodmpl(UZn—l Up) = nz -

Clearly fyqmp is an injection.
gein of (Vi) = ged of { foampt (Vi Vitd)
fo*dmpl(vi+1 Vit2

)}
=gcd of {i+1, i+2} =1,

---,3n-4

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

Hence Cn(2P,), admits oblong difference mean
prime labeling.

Definition 2.6 Let G be the graph obtained by
joining a path P, to the apex vertex of fan F,. G is
called umbrella graph and is denoted by U(n,n).
Theorem 2.6 Umbrella graph U(n,n) (n >3) admits
oblong difference mean prime labeling , if n
#0(mod4) and (n-1)Z0(mod4).
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Proof :Let G = U(n,n) and let vyi,vp,----------------
,Von are the vertices of G.
Here |V(G)| = 2nand
Define a function f :
.(2n)(2n + 1) } by
f(vi) =i(i+1) ,i=1,2,------ N+l

For the vertex labeling f, the induced edge labeling
foamp: 18 defined as follows

IE(G)| = 3n-2.
(VAR ¥ J—

fo*dmpl(vi vi+1) = ( i+1)a [ =
1,2,----mmmmnee- ,2n-1

* _ n?+3n+2-i2—i . _
fodmpl(vi vn+1) - %, I -
1,2,-----mmmme- Nn-1
Clearly fogmp is an injection.
geinof (va)) = ged of { foump(vive )
fo*dmpl(vl vn+1) }

2
=ged of {2, 2 ‘;3" }=1.

gein of (viva) = ged of { foumpr (Vi Vita)
fo*dmpl(vi+1 vi+2) }
=gcd of {i+1, i+2} =1,
i =1,2,--------

---,2n-2.
So, gcin of each vertex of degree greater than one is
1.
Hence U(n,n), admits oblong difference mean prime
labeling.
Theorem 2.7 Two Copies of cycle C,, (n>3) sharing
a common edge admits oblong difference mean
prime labeling, if n is odd.
Proof :Let G be the graph and let vy,vy,--------------
--,Van- are the vertices of G.
Here |V(G)| = 2n-2 and
Define a function f :
(2n—1)(2n—2)} by

f(vi) =i(i+1) ,i=1,2,------ ,2N-2.
For the vertex labeling f, the induced edge labeling
foamp: 1S defined as follows

IE(G)| = 2n-1.
VAR O ¥ I J—

f(;kdmpl(vi vi+1) = ( i+1), i =
1,2,--mmmmmmeee 2n-3.

fo*dmpl(vl v2n—2) = 2n2-3n.

fo*dmpl(vn_+1 V3n-1) = ZnZ;n_l

Clearly fo*zmpl izs an injection.

gcinof(va)) = ged of { f;dmpl(vl IZIE

f(;kdmpl(vl Van-2) }
= gcd of {2, 2n*-3n}= 1.

geinof (vir) = gcd Of { foump (Vi Visd) |

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

i =1,2,---------
---,2n-4
gein of (van-1) =gcd of { foumpi (Van—2 v1)

fo*dmpl(UZn—B v2n—2) }
= ged of {2n-2, 2n%-3n}=1.
.S0, gcin of each vertex of degree greater than one
is 1.
Hence G, admits oblong difference mean prime
labeling.
Definition 2.7 Let G be the graph obtained by
joining two copies of cycle C,, by an edge. G is
called dumbbell graph and is denoted by D(n,n).
Theorem 2.8 Dumbbell graph D(n,n) (n >3) admits
oblong difference mean prime labeling , if n
=0(mod4) and (n-3)=0(mod4).
Proof :Let G = D(n,n) and let vq,vp,--------=-------
,Von are the vertices of G.
Here |V(G)| = 2nand  |E(G)| =2n+1.
Define a function f : V - {2,6,12,---------------
(2n)(2n + 1) } by
f(vi) =i(i+1) ,i=1,2,------ 2N,

For the vertex labeling f, the induced edge labeling
foamp: 18 defined as follows

fo*dmpl(vi vi+1) = ( i+1), [ =
1,2,---—--mmme- ,2n-1,

« 24+n-2
fodmpl(vl Un) == +2n

X 3n?-n-2
fodmpl(vn+1 v2n) = . zn
Clearly fogmp is an injection.
geinof(vi)) = ged of { fogmp(vive )
f o*dmpl(vl vp) }

240
= ged of {2, 2y=1.

gein of (viv) = ged of { foampi (Vi Visa) .
f;dmpl(vi+1 Vit2) }
=gcd of {i+1, i+2} =1,
i=12------—--
---,2n-2.
gecin of (vzn) = gcd of { foumpi (Van—-1 Van)
fo*dmpl(vn+1 v2n) }

3n2—n—2}: 1

= gcd of {2n, >
So, gcin of each vertex of degree greater than one is
1.
Hence D(n,n), admits oblong difference mean prime
labeling.
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