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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 end vertex
labels. 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 gein of each vertex of degree greater than
one is 1, then the graph admits oblong mean prime labeling. Here we characterize some tree graphs for oblong
mean prime labeling.
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1. INTRODUCTION

All graphs in this paper are finite trees. The symbol V(G) and E(G) denotes 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 q. A graph with p vertices and q edges is called a

(p,q)- 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 [1] and [2]. In [5], we introduced the
concept of oblong mean prime labeling and proved that some path related graphs are oblong mean prime
graphs. In [6] and [7] , we proved that some snake graphs and cycle related graphs admit oblong mean prime
labeling. In this paper we investigated the oblong mean prime labeling of some tree graphs.

Definition: 1.1 Let G be a graph with p vertices and q 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.

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, -------- .

2. Main Results
Definition 2.1 Let G be a graph with p vertices and q edges . Define a bijection

f: V(G) = {2,6,12,20 ,-------------=—-- p(p+t1)} by f(vi)=i(i + 1) , forevery i from 1 to p and definea 1-1
mapping fom,; : E(G) — set of natural numbers N by f5,,,, (uv) = w . The induced function [, is
said to be an oblong mean prime labeling, if the gcin of each vertex of degree at least 2, is one.

@ IJTSRD | Available Online @ www.ijtsrd.com | Volume —2 | Issue —2 | Jan-Feb 2018 Page: 222




International Journal of Trend in Scientific Research and Development (IJTSRD) ISSN: 2456-6470

Definition 2.2 A graph which admits oblong mean prime labeling is called an oblong mean prime graph.

Definition 2.3 Let G be the graph obtained by joining 3 pendant edges to each vertex of a path P,,. G is denoted
by P, O 3K.

Theorem: 2.1 The graph P, O 3K, ( n is a positive integer greater than 2) admits oblong mean prime labeling.
Proof :Let G=P, O 3K; and let v;,vp,-------=--=----- ,Van are the vertices of G.
Here |V(G)| = 4nand |[E(G)| =4n-1.
Define a function f:V — {2,6,12,----------—--—-—-- An(4n+1) } by
fv)) =1(i+1) ,1=1,2,--—--- An.

Clearly f'is a bijection.
For the vertex labeling f, the induced edge labeling [, is defined as follows

fo*mpl(v4i—3 Vai—2) =( 4i-2)2, 1= 12,--sammmaeeem .
fo*mpl(v4i—3 Vai-1) ya 16i2-12i+3, b =pl 2, .
fo*mpl(v4i—3 Va;) = 16i2-8i+3, i =Yg —\f-N .
fo*mpl(v4i—3 Vaiy1) = 1612-4i+4, 1=1,2, - ,n-1.
Clearly fg;,,; 1s an injection.

gein of (v4i3) =g cdof { fompi(Vai-3 Vai—2) » fompt(Vai—3 Vai—1) }

g cdof { (4i-2)?, 16i*-12i+3}
=gcdof {(4i-2), (41-2)(41-1)+1 }
=1, 1=1,2,--—=rmmmmmmmmm §ol
So, gcin of each vertex of degree greater than one is 1.
Hence P, O 3K; admits, oblong mean prime labeling.
Example 2.1 : Illustration of the above theorem with the graph P4 O 3K,

V1 18 60 vy 136 Vi3

2 Vi vy Vg V7 vy V10 V11 Vi2 V14 V13 Vis
Fig — 2.1

Definition 2.4 Let G be the graph obtained by joining 2 pendant edges to each internal vertex of a path P,,. G is
denoted by Ty(n) and is called twig graph

Theorem: 2.2 Twig graph Ty(n) ( n is a positive integer greater than 2) admits oblong mean prime labeling.

Proof :Let G = Ty(n) and let vy,vy,---------------- ,V3n-4 are the vertices of G.
Here |V(G)| = 3n-4 and |[E(G)| =3n-5.
Define a function f: V —= {2,6,12,----------—--—-- ,B3n—4)(3n—-3) } by

Clearly f'is a bijection.
For the vertex labeling f, the induced edge labeling f;,,, is defined as follows
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fompt(Vi Viy1) = (i+1)%, TS P —— n-1.
Fompt (Vni Vntaio1) - (n+2i—1)(n+22+(n—i)(n—i+1), = 12 2,
Fompt(Vn—i Vns2i) _ ("+2i)(n+2i+1;+(n—i)(n—i+1)’ = 1D 2,

Clearly fgmp; is an injection.
gcin of (viy)

gc d of { fo*mpl(vi vi+1) » fo*mpl(vi+1 vi+2) }

=gcdof { (i+1)*, (i+2)*}

=gcdof {itl,i+2}

=1, 1=1,2,~——mmmmem ,n-2

So, gcin of each vertex of degree greater than one is 1.
Hence T,(n) admits, oblong mean prime labeling.

Theorem: 2.3 Star graph K, , ( n is a positive integer greater than 2) admits oblong mean prime labeling.
Proof :Let G = K , and let v;,vy,-----==---===--- ,Vo+1 are the vertices of G.
Here |[V(G)] = ntland |E(G)| =n.
Define a function f: V = {2,6,12,----=-------—--=- ,m+1(n+2)} by
f(vi) =i(i+l) ,i=1,2,---—=-,n+1.

Clearly f'is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,,; is defined as follows

* (I+1)(i+2)+2 !
fompl(vl Vit1) = +, 1=1,2,---=mmmmn .
Clearly fg;,,; 1s an injection.
gcin of (vy) =gcdof { fonp (V1 v2) s fompr(v1 v3) }

=gcdof{4,7}=1.
So, gcin of each vertex of degree greater than one is 1.
Hence K, , admits, oblong mean prime labeling.

Theorem: 2.4 Bi -star graph B(m,n) (m, n are positive integer greater than 1) admits oblong mean prime

labeling.

Proof :Let G = B(m,n) and let v{,v;,-------=-------- ,Vm-+n+2 are the vertices of G.
Here |[V(G)| = m+n+2 and |[E(G)| = m+n+1.

Define a function f: V = {2,6,12,-------------—--- ,(m+n+2)(m+n+3)} by

f(v) =i(i+l) ,i=12,------ ,m+n+2.
Clearly f'is a bijection.

For the vertex labeling f, the induced edge labeling f;,,,,,; is defined as follows
_ (m+1)(m+2)+i(i+1)

fo*mpl(vm+1 v;) 2 ) e »11.
fo*mpl(vm+1 Vm+2) = (m+2)2- . .
ot Wz Vmsie2) _ (m+2)(m+3)+(72n+l+2)(m+l+3)’ TN T J— .
Clearly fg,,,; 1s an injection.
gCin of (Vm+1) —gc¢ d of { fo*mpl(vm vm+1) > fo*mpl(vm+1 vm+2) }

=gcdof { (m+1)*, (m+2)* }=1.
gcin of (Vimi2) =gcdof{ fo*mpl(vm+2 Um+3) » fo*mpl(vm+1 Um+2) }

=gcdof { (m+3)?, (m+2)* }=1.
So, gcin of each vertex of degree greater than one is 1.
Hence B(m,n) admits, oblong mean prime labeling.
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Definition 2.5 Let G be the graph obtained by joining n pendant edges to one of the end vertex of a path P,,. G
is denoted by CT(m,n) and is called coconut tree graph.

Theorem: 2.5 Coconut tree graph CT(m,n) ( m is a positive integer greater than 2 and n is a positive integer
greater than 1) admits oblong mean prime labeling.

Proof :Let G = CT(m,n) and let vy,vp,---------------- ,Vm+n are the vertices of G.
Here |V(G)| = m+nand |[E(G)| = m+n-1.
Define a function f: V —= {2,6,12,----------—--—-- ,(m+n)(m+n+1)}by

f(vi) = i(i+1) , 1= 1,2,--—,m+n.

Clearly f'is a bijection.
For the vertex labeling f, the induced edge labeling f;,,, is defined as follows

fompt(Vi Vi1) = (it1), i=1,2,--mmmen ,m.
* (m+i+1)(m+i+2)+(m)(m+1) .
fompl(vm VUm+i+1) = > 2 T n-1.
Clearly fg,,,; 1s an injection.
gein of (vis) =45 i=1,2 e ,m-1.

So, gcin of each vertex of degree greater than one is 1.
Hence CT(m,n) admits, oblong mean prime labeling.

Definition 2.6 Let G be the graph obtained by joining n pendant edges to the end vertices of path P,. G is
denoted by DCT(n,n,n) and is called double coconut tree graph.

Theorem: 2.6 Double coconut tree graph DCT(n,n,n) ( n is a positive integer greater than 2) admits oblong
mean prime labeling.

Proof :Let G = DCT(n,n,n) and let vy,vy,--------==------ ,V3n are the vertices of G.
Here |V(G)| = 3nand |[E(G)| =3n-1.
Define a function f: V = {2,6,12,------------—---- ,3n(3n+1) } by

f(vi)=i(i+1) ,1=1,2,----- ,31n.
Clearly f'is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,,; is defined as follows

fo*mpl(vnﬂ' Vntit1) 7Y H+i+1)2, 1 =10 ——Laar? n-1.
* (n+1D)(n+2)+()(I+1) 1

fompt(Vn+1 V1) = > / 3P D .
* (2n)(2n+1)+(2n+i)(2n+i+1) .

fompt(Van Van+i) = 5 : T I — .

Clearly fg,,, 1s an injection.
gcin of (Vy41)

gc d of { fo*mpl(vn vn+1) H fo*mpl(vn+1 vn+2) }
=gcdof { (nt1)*, (n+2)* }=1.

gcin of (Vpiir1) =1, 1=1,2,-----—- ,n-2.

gCin of (V2n) —gc¢ d of { fo*mpl(UZn—l vZn) > fo*mpl(UZn v2n+1) }
=gcdof {(2n)*, 2nt+1)* }=1.

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

Hence DCT(n,n,n) admits, oblong mean prime labeling.

Theorem: 2.7 Let G be the graph obtained by joining 2 pendant edges to the path vertices of the comb graph
alternately. G admits oblong mean prime labeling, if (n>2) is odd and pendant edges start from the first vertex.

Proof :Let G be the graph and let v;,v,,---------------- ,Van+1 are the vertices of G.
Here |[V(G)| = 3n+1 and |[E(G)| = 3n.
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Clearly f'is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,,; is defined as follows

(2n+3-)(2n+4-i)+(i+2)(i+1)

fo*mpl(vi+1 Von+3—i) = > , I R S— .

Fompt(V2i Vans2+i) _ (2i)(2i+1)+(2n2+2+i)(2n+i+3)’ = 1D ,nT+1'
fo*mpl(v2i+2 Vansg_i) _ (2i+2)(2i+3)+(32n+2—i)(3n—i+3)’ = 12 ,nT_g'
fo*mpl(vi Viy1) =( i+1)2, T R — n+l.

Clearly fg,,, 1s an injection.

gcin of (viy) =1, i=1,2,--mmm- .
So, gcin of each vertex of degree greater than one is 1.

Hence G admits, oblong mean prime labeling.

Theorem: 2.8 Subdivision graph of star K;, (2 <n < 15) admits, oblong mean prime labeling.

Proof: Let G be the graph and let vy,v,,---=--=--------- ,Vont1 are the vertices of G.
Here |V(G)] = 2n+1 and [E(G)| =2n.
Define a function f: V = {2,6,12,--------------—-- ,(2n+2)(2n+1) } by

f(vi) =i(i+1) ,i= 1,2, 2n+1.

Clearly f'is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,; is defined as follows

fo*mpl(vl Vi) = 2i2+i+1, Nl n.
fompt(V2i+1 V2i) = 4i%+4i+1, =gl 2,2 ;s n.
Clearly fo*mpl is an injection.

gein of (Vi) =gcdof { fompi(V1V2) s fompi(V1 Va) }

=gcdof {4,11 }=1.

gcin of (v2i) =gcdof{ fo*mpl(vl Vi) fo*mpl(vzi Vyit1) }

=gcdof { 2i++1, (2i+1)* }
=g cdof { 2i%+i+1, (2i+1) }
= 1’ 1= 1,2, ------------ ,n.

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