© 2024 JETIR May 2024, Volume 11, Issue 5 www.jetir.org (ISSN-2349-5162)

JETIR.ORG
JOURNAL OF EMERGING TECHNOLOGIES AND

INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access. Peer-reviewed, Refereed Journal

Radio Contra Harmonic Mean D-Distance
Number of Some Bistar Related Graphs

1Ashika T S, 2Asha S

'Research scholar (Reg N0.23113112092007), 2Assistant Professor
1&2Research Department of Mathematics,
1&2Nesamony Memorial Christian College (Affiliated to Manonmaniam Sundaranar University, Abishekapatti,
Tirunelveli-627012), Marthandam- 629165, Tamil Nadu, India

Abstract : This study has been undertaken to investigate the least upper bound of graphs with respect to the condition radio contra
harmonic mean labeling and D-Distance of the graph by formulating constrains mathematically. Some Bistar related graphs are
encountered here. These kinds of concepts is employed in X-rays, crystallography, coding theory, computing etc.
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l. INTRODUCTION

Graph labeling was introduced by Alexandra Rosa in 1967 [1]. For standard terminologies we follow Harary [5]. Radio labeling
was introduced by Chartrand G, Erwin D, Zhang P and Harary F [3]. Concept of D-distance was developed by Reddy Babu D [8].
Radio contra harmonic mean number of Graphs was introduced by Ashika TS and Asha S [2]. Dr. Asha S, Ashika T S introduced
the concept radio contra harmonic mean Dd-distance number [4]. John Bosco, K. Vishnu Priya, BS introduced the concept Radio
D-Distance in harmonic mean labeling of some basic graphs [6]. In this Sequence, we introduced radio contra harmonic mean D-
distance labeling and radio contra harmonic mean D-distance number of graphs. In this work we examined the bahaviour of some
bistar related graphs according to the labeling introduced.

Il. PRELIMINARIES
Definition 2.1. [5]The graph K; ,, is a star for n > 1.
Definition 2.2. [5]The Bistar B,, ,, is the graph obtained by joining the two central vertices of K, ,,, and K, ,,.
Definition 2.3. [7]The splitting graph S(G) of a graph G is constructed 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.

1. METHODOLOGY
The radio contra harmonic mean D-distance labeling of a connected graph G is an injective function f: V(G) — Z* such that for
any two distinct vertices u, v

(F)’* +(r )
f)+r @)

(Fa)*+(F)*
¢ dP @) +(fm)”
or d (u’v)+l Fa+f @)

where dP (u, v) denote D-distance or D-length between u and v of G and diamP (G) denotes the of D-diameter of G, then G is a
radio contra harmonic mean D-distance graph.

Further, if u and v are vertices of connected graph G, [5] the D-length of a connected u — v path s is defined as d”(u,v) =
min{l°(s)}, [°(s) = I(s) + deg(v) + deg () + X deg(w), where the sum runs over all intermediate vertices w in s of G and
diamP (G) = max{d® (u, v)}. The radio contra harmonic mean D-Distance number of the function £ is denoted as rchmPn(f) is
the highest positive integer assigned to any vertex v € V(G) under the mapping f and radio contra harmonic mean D-Distance
number of the graph G is denoted as rchmPn(G) is the smallest span of rchmPn(f) taken across every radio contra harmonic
mean labeling of G. Obviously rchmPn(G) = |V(G)|. If rchmPn(G) = |[V(G)| then G is called radio contra harmonic mean D-
Distance graceful graph. In this paper we studied the behaviour of some bistar related graphs.

dP(u,v) + >1+diam®’(G)Vu,v€€EV(G) ..cooevvvennn. (1)

>1+diamP(O)Vu,veV(G) ................ )
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IV. RESULTS AND DISCUSSION

2m+n+4ifm=1,n =1
2Zm+n+2ifm<nmmnz=2
Proof: Let V(B,,,) = {us,u, v, vi:l<i<m,1<j<n}and X(Bnn) = (wiu,uv, vyipl<i<m1<j<n}
Then diamP(B,,) =m+n+7formn > 1.
Therefore inequality (1) reduces to

Theorem 4.1. For every bistar graph By, ,, rchm®n(Bp,,,) = {

(r@)’ +m)’|
fW+fw) |~

Now to show that B,, ,, admits radio D-distance in contra harmonic mean labeling for m,n > 2.

Case()Ifm=1n=>1

Allocate the vertices as follows by defining the map f:V(B,,,) = Z* such that:
flup)=m+3
fw)=m+i+3,1<i<n
fw)=2m+n+3
fw=2m+n+4

Subcase (i) for the pair of vertices (u;,v;), d°(u,,v;) =n+8for1 <i <mn,

[(m+3)2+(m+i+3)2

dP(u,v) +

m+n+8...........(3)

2m+i+t6 >
Subcase (ii) for the pair of vertices (uy,v), d?(u,,v) =n+6,
(m+3)2+ (2m +n + 3)?
[ 3m+n+6 Zm+2
Subcase (iii) for the pair of vertices (uy,u), dP(uy,u) = 4,
(m+3)2+ (@2m+n + 4)?
Mt 7 >m+n+4
Subcase (iv) for the pair of vertices (v;, v), d?(v;,v) =n+3forl1 <i <n,
m+i+3)2+Q@m+n+3)2 .
3m+n+i+6 -
Subcase (v) for the pair of vertices (v;,u), d°(v;,u) =n+6for1 <i<n,
m+i+3)2+@m+n+4)> L
3m+n+i+7 -
Subcase (vi) for the pair of vertices (v,u), d?(v,u) =n + 4,
@Cm+n+3)2+0Cm+n+4)>?
=>m+4

4m +2n+7
Subcase (vii) for the pair of vertices (v;, v;), d®(v;,v;) =n+5for1 <ij<ni#}
m+i+3)2+(m+j+3)32
2Zm+i+j+6
Itis clear that £ is an injective function and every distinct pair of vertices satisfies the inequality (3). Thus B,, ,, admits radio contra
harmonic mean D-distance labeling and the largest number assigned is 2m + n + 4 to the vertex u.
Case (ii) If m < nwherem,n > 2
Allocate the vertices as follows by defining the map f:V(B,,,) = Z* such that:
fu)=m+1
flv)=m+j+1,1<j<n
fu)=m+n+i2<i<m
fw)=2m+n+1
fw=2m+n+2
Subcase (i) a) for the pair of vertices (uy,u), d°(u;,u) =m+3,
(m+ 1%+ (2m +n+ 2)?
[ 3m+n+3
b) for the pair of vertices (u;,u), d°(u;,u) =m+3for2 <i<m,
m+n+i)?+Q2m+n+2)?

>m+3

>n+5

> 5
3m+2n+2+1i =n+
Subcase (ii) a) for the pair of vertices (uy, v), d°(uy,v) =m+n+5,
(m+ 1%+ 2m+n+ 1)2 -

3m+n+2
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b) for the pair of vertices (u;,v), d®(u;, v) =m+n+5for2<i<m,
m+n+i)?+C2m+n+1)>2
3m+2n+1+1i
Subcase (iii) a) for the pair of vertices (uy,v;), d”(uy,v)) =m+n+7for1 <j<n,
m+12+(m+j+1)>2
2Zm+j+2
b) for the pair of vertices (u;,v;), d°(u,vj))=m+n+7for2<i<m1<j<n,
m+n+i)?+(m+j+1)2
2Zm+n+i+j+1
Subcase (iv) for the pair of vertices (u,v), d®(w,v) =m+n+3,
Cm+n+2)?%+(2m+n+1)? -
4dm+2n+3 a
Subcase (v) for the pair of vertices (w,v;), d”(w,v;) =m+n+5for1<j<n,
Cm+n+22+(m+j+1)>2
3m+n+j+3
Subcase (vi) for the pair of vertices (v,v;), d?(v,v;) =n+3for1 <j<n,
Cm+n+ 12+ (m+j+1)>2
3m+n+j+2
Subcase (vii) a) for the pair of vertices (u;,u;), d°(uy, ;) =m+5for2<j<m,
m+ 12+ m+n+j)?
2Zm+n+j+1
b) for the pair of vertices (u;,u;), d”(w,w;)) =m+5for2<ij<m, i #j,
m+n+i)?+@m+n+j)?
[ Zm+2n+i+j
Subcase (viii) for the pair of vertices (v;, v;), d°(v;,v;) =n+5for1<i,j<n, i#j,
m+i+1D2+(m+j+1)>2
[ 2m+i+j+2
Thus f is an injective function and every distinct pair of vertices satisfies the inequality (3). Thus B,, ,, admits radio contra harmonic

mean D-distance labeling and the largest number assigned is 2m + n + 2 to the vertex u.
2Zm+n+4ifm=1,n =1
2m+n+2ifm<nmmn2>=2

>3

>1

>1

5

>3

>m+5

>n+3

>n+3

>m+3

Hence rchmPn(B,,,,) = {

n+6 ifn=1
en+4ifn=2

Proof: Let V (S’(Bn,n)) = {u,w,v,v;,u,u, v, v+ 1 <i,j <n}and

Theorem 4.2. rchmPn (5'(Bn,n)) = {

X (S’(Bn,n)) = {uju, uu;, wu', u'v, uv’, uv, v]fv, v, v 1 <1i,j <n}.
Then D-distance diameter of (S’(Bn‘n)) is 4n + 9.

Therefore inequality (1) reduces to

(F@)” + (@)’

D
SR T e

>4n+10 e e (7)

Case (i)ifn=1
Allocate the vertices by defining the map f:V (B, ) = Z* as follows
f(wy)) =2n+3
fv))=2n+4

f@W)=3n+4
fw')=3n+5
fw) =4n+5
fw)=4n+6
fv)=6n+5
fw) =6n+6

Subcase (i) for the pair of vertices (uy,u), d®(uy,u) = 2n+5,
(6n + 6)% + (4n + 5)?
10n + 11

>2n+5
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Subcase (ii) for the pair of vertices (u;,v), d?(uy,v) =3n+7,
(6n +6)% + (4n + 6)?
10n+ 12

Subcase (iii) for the pair of vertices (uy,v;), d®(uy,v;) = 3n + 10,

(6n + 6)% + (6n + 5)?

12n + 11 =n

Subcase (iv) for the pair of vertices (u, v), d®(u,v) = 4n +5,

(4n + 5)% + (4n + 6)?

>n+3

5
8n+11 -
Subcase (V) for the pair of vertices (u, v;), d°(u,v;) = 3n+ 8,
(4n + 5)% + (6n + 5)?
> 2
10n + 10 =n+
Subcase (vi) for the pair of vertices (v, v;), d°(v,v,) = 2n +5,
(4n + 6)% + (6n + 5)?
>2 5
10n + 11 Zen+
Subcase (vii) for the pair of vertices (uf,u"), d?(uj,u") = 3n + 10,
(2n+3)2+ (3n + 4)? -
5n+7 2"
Subcase (viii) for the pair of vertices (uj, v"), d°(uj,v') = 3n+7,
2n+3)2+ (3n + 5)?
( ) ( ) >n+3

5n+8
Subcase (ix) for the pair of vertices (u},v;), d°(uj,v;) = 4n +9,
(2n+3)? + (2n + 4)? R
4n+7 -
Subcase (x) for the pair of vertices (', v"), dP(W',v") = 4n + 9.
(3n+4)? + (3n + 5)? -
6n+9 -
Subcase (xi) for the pair of vertices (u',v;), d®(u',v;) = 3n + 6,

2 2
(3n+4)5n-:_(§n+4) > 1 N
Subcase (xii) for the pair of vertices (v, v;), d®(v',v;) = 3n + 9,

(Bn+5)?%+ (2n +4)?

1

5n 9 =>n+1
Subcase (xiii) for the pair of vertices (uy,u}), d°(u,u}) =n+7,
6n + 6)% + (2n + 3)?
( ;n +(9 ) =>3n+3
Subcase (xiv) for the pair of vertices (u;,u"), d®(u,u’) =n+ 4,
6n + 6)% + (3n + 4)?
Subcase (xv) for the pair of vertices (u;,v"), d®(u,,v) =3n+7,
(6n +6)? + (3n + 5)?
>
9n + 11 =n+3
Subcase (xvi) for the pair of vertices (uy,v}), dP(uy,v}) =3n+9,
(6n + 6)% + (2n + 4)?
>
8n + 10 =ntl
Subcase (xvii) for the pair of vertices (u,u}), d?(u,u}) = 2n + 4,
(4n +5)% + (3n + 4)?
=>2n+6

n+9
Subcase (xviii) for the pair of vertices (u,u"), d®(u,u") =3n+7,

4n +5)* + (3n +4)*
(4n+5)" +@3n+4) >n+3
n+9
Subcase (xix) for the pair of vertices (u,v"), d®(u,v') =3n+ 4,
(4n +5)? + (3n + 5)?
>n+6

n+ 10
Subcase (xx) for the pair of vertices (u, v;), d®(w,v;) =4n+7,
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(4n + 5)%? + (2n + 4)?
6n+9
Subcase (xxi) for the pair of vertices (v,u}), d?(v,u}) =4n+7,
(4n + 6)? + (2n + 3)?
6n+9
Subcase (xxii) for the pair of vertices (v,u"), d?(v,u") = 3n + 4,
(4n +6)? + (3n + 4)?
n+ 10
Subcase (xxiii) for the pair of vertices (v,v"), d®(v,v) =3n+7,
(4n +6)? + (3n + 5)? -
n+ 11 -
Subcase (xxiv) for the pair of vertices (v, v; ), d°(v,v]) = 2n + 4,
(4n+6)2 + (2n + 4)?
6n + 10
Subcase (xxv) for the pair of vertices (uf, v;), d?(uj,v;) =3n+9,
(2n+3)? + (6n + 5)? -
8n+ 8 -
Subcase (xxvi) for the pair of vertices (u',v,), d? W/, v;) =3n+7,
(Bn+4)% + (6n + 5)?
In+9
Subcase (xxvii) for the pair of vertices (v;,v"), d°(v,v) =n +4,
(6n +5)% + (3n + 5)?
In+ 10
Subcase (xxviii) for the pair of vertices (v;,v;), dP(v;,v)) =n+7,
(6n + 5)% + (6n + 6)?
[ 12n+11
Clearly f is an injective function and every distinct pair of vertices satisfies the inequality (7). Thus By, admits radio contra
harmonic mean D-distance labeling and the largest number assigned is 6n + 6 to the vertex u.
Case (ii) ifn = 2
Allocate the vertices by defining the map f:V (B, ) — Z* as follows
fw)=2n+1

>3

>n+6

n+3

=>2n+6

n+1

>n+3

>3n+6

=>3n+3

f(v)) =2n+2
fw)=2n+3
fw)=2n+4

fvj)=2n+3+j2<j<n
fu) =3n+2+i,2 <i<n
fw)=4n+3
fw)=4n+4
f(vj))=4n+4+j,1<j<n
fu)=5n+4+i,1<i<n
Subcase (i) for the pair of vertices (u;,u), d°(u;,u) =2n+5for1 <i<n,
(5Gn+4+10)? + (4n + 3)?
M+ 7 +i =S
Subcase (ii) for the pair of vertices (u;, v), d?(u;,v) =3n+7for1 <i<n,
Gn+4+10)2+ (4n + 4)?
In+8+i zn+3
Subcase (iii) for the pair of vertices (u;,v;), d”(u;,v;) =3n+10for1 <i,j <n,
Gn+4+)2+@n+4+))>2 -
n+i+j+8 -
Subcase (iv) for the pair of vertices (u, v), d®(u,v) = 4n +5,
(4n +3)% + (4n + 4)?
8n+7
Subcase (v) for the pair of vertices (u,v;), d°(u,v;) =3n+8for1 <j<n,

5
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(4n+3)2+ (4n+4 +))?
8n+j+7
Subcase (vi) for the pair of vertices (v,v;), d°(v,v;) =2n+5for1 <j <n,
(4n+4)?%+ (4n+ 4+ j)?
[ 8n+j+8
Subcase (vii) for the pair of vertices (u;,w;), d?(w,w) =n+7for1<ij<n, i#}j,
Gn+4+D)2+Gn+4+))32
[ 10n+i+j+8
Subcase (viii) for the pair of vertices (v;,v;), d°(v;,v;) =n+7for1<ij<n, i#j.
(An+4+0D%+@4n+4+))?
8n+i+j+8
Subcase (ix) a) for the pair of vertices (uj,u"), d°(uj,u") = 3n + 10,
2n+ 1%+ (2n +3)?
[ an+ 4 =n
b) for the pair of vertices (u},u’), d®(uj,u") =3n+10for2 <i <n,
(Bn+2+i0)?+ (2n + 3)?
[ 5nt 5+ =n
Subcase (x) a) for the pair of vertices (uj,v"), dP(uj,v) =3n+7,
@2n+1)% + (2n + 4)?
4n+5
b) for the pair of vertices (u},v"), dP?(u},v') =3n+7for2 <i<n,
(3n+2+1)2+(2.n+4)2 b, . ;
Sn+6+i
Subcase (xi) a) for the pair of vertices (uj, v}), d”(uj,vj) =4n+9for1 <j<n,
2n+ 12+ (2n+ 3 + j)?
[ in+j+4
b) for the pair of vertices (u},v;), d®(uj,v;) =4n+9for2 <i<n,
(Bn+2+i)?+ (2n+2)? AY
Sn+i+4 L
c) for the pair of vertices (uf, v1), dP(uj,vi) =4n+9,
@n+ 1%+ (2n +2)? 2
4n+3 -
d) for the pair of vertices (uj, vj), d?(uj,vj) =4n+9for2 <i,j <n,
Bn+2+0D)2+2n+3+))?
Sn+i+j+5
Subcase (xii) for the pair of vertices (u',v"), d®(/,v") = 4n + 9.
(2n+3)2 + (2n + 4)?
4n+7
Subcase (xiii) a) for the pair of vertices (u',v;), d°(W/,v}) = 3n + 6,
2n+3)2+ (2n +2)?
4n+5
b) for the pair of vertices (u',v}), d®(v,vj) =3n+6for2 <j<n,
2n+3)2+ (2n +3 +))?
in+j+6
Subcase (xiv) a) for the pair of vertices (v',v;), d° (¥, v}) =3n+9,
2n+4)? + (2n + 2)?
4n+6
b) for the pair of vertices (v',vj), d°(v',vj) =3n+9for2<j<n,
2n+4)?2+ (2n +3 +))?
in+j+7
Subcase (xv) a) for the pair of vertices (uj,u;), d®(uj,uj) =2n+6for2 <j<n,
2n+1)2+ Bn+2+j)?
[ 5n+3+j

>n+2

>2n+5

=3n+3

=3n+3

>n+3

>1

1

>n+4

>n+4

>n+1

>n+1

>2n+4
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b) for the pair of vertices (uj,u}), d®(uj,uj) =2n+6for2<i,j<n, i#},
Bn+2+)2+@n+2+))?
en+4+i+j
Subcase (xvi) a) for the pair of vertices (v;,v}), d®(vi,vj) =2n+6for2 <j <n,
2n+2)2+ (2n+ 3+ j)?
n+j+5
b) for the pair of vertices (v, v}), d®(v{,vj) =2n+6for2<ij<n, i #},
Cn+3+D?2+@2n+3+))?
[ n+i+j+6
Subcase (xvii) a) for the pair of vertices (u;, u}), d?(u;,u}) =n+7,for1 <i<n,
Gn+4+0)2+(2n+1)?
n+5+i
b) for the pair of vertices (u;, uj), d”(u,uj) =n+7for1 <i<n2<j<n,
Gn+4+D)2+@Bn+2+))>
[ 8n+6+i+j
Subcase (xviii) for the pair of vertices (u;, u"), dP?(u;,u) =n+4for1 <i<n,
(Gn+4+i)?+ (2n + 3)?
[ m+7+i
Subcase (xix) for the pair of vertices (u;, v"), d°(u;,v") =3n+7for1 <i<mn,
Gn+4+ )%+ (2n+4)?
Tn+8+i Znts3
Subcase (xx) a) for the pair of vertices (u;, vy), d°(u;,v;y) =3n+9for1 <i<n,
(Gn+4+10)?2+ (2n + 2)?
Tn+6+i =k
b) for the pair of vertices (u;, vj), d°(u,vj) =3n+9fori<i<n2<j<n,
Gn+4+0D)2+2n+3+))?
nm+7+i+j
Subcase (xxi) a) for the pair of vertices (u,u}), dP(u,u}) = 2n + 4,
(4n+3)? + (2n + 1)?
6n + 4
b) for the pair of vertices (u, u}), d?(u,uj) =2n+4for2 <i <n,
(4n+3)2+ (Bn+ 2+ i)?

>2n+4

>2n+4

=>2n+4

=>3n+3

=>3n+3

>3n+6

lZn+1

=>2n+6

>2 6
m+5+i = ‘g
Subcase (xxii) for the pair of vertices (u,u’), d?(u,u’) =3n+7,
4n+ 3)% + (2n + 3)2
( ) ( ) >n+3
6n+6

Subcase (xxiii) for the pair of vertices (u,v'), d°(u,v') =3n + 4,
2 2
(4n+3)6n—;(72n+4) > n 46
Subcase (xxiv) a) for the pair of vertices (u,v;), d®(u,v;) = 4n + 7,
(4n +3)2 + (2n+ 2)? -
6n +5 -
b) for the pair of vertices (u,v}), d°(u,vj) =4n+7for2 <j <n,
(4n+4)2+ (2n+ 3 +))?
6n+6+j
Subcase (xxv) a) for the pair of vertices (v,u}), d°(v,u}) = 4n+7,
(4n+4)?+ (2n+1)? -
6n +5 -
b) for the pair of vertices (v,u}), d°(v,uj) =4n+7for2<i<n,
(4n+4)2+ (Bn+2+1i)? S 3
m+6+1 -
Subcase (xxvi) for the pair of vertices (v,u"), d°(v,u’) = 3n + 4,
(4n + 4)? + (2n + 3)?
[ 6n+7

>3

>n+6
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Subcase (xxvii) for the pair of vertices (v, v"), d®(v,v") =3n+7,
(4n +4)? + 2n + 4)?

> 3
6n+8 =n+
Subcase (xxviii) a) for the pair of vertices (v,v; ), dP?(v,v]) = 2n + 4,
an+4)2 +(2n+2)>2
( ) ( ) >2n+6
6n+6

b) for the pair of vertices (v,v} ), d®(v,vj) =2n+4for2 <j<n,
(4n+4)?%+ (2n+ 3+ j)?
en+7+j
Subcase (xxix) a) for the pair of vertices (uj,v;), d”(uj,v;) =3n+9for 1<j<n,
Cn+ 12+ (4n+4 +j)?
6n+5+j
b) for the pair of vertices (uj,v;), d°(u{,v;) =3n+9for2<i<n,1<j<n,
Bn+2+0D)2+@An+4+))?
n+6+i+)
Subcase (xxx) for the pair of vertices (u', v;), d?(u’,v;) =3n+7for1<j<n,
2n+3)2+ (4n +4 +j)?
en+7+j
Subcase (xxxi) for the pair of vertices (v;,v'), dP(v;,v) =n+4for1<j<n,
(An+4+)%+@2n+4)?
[ 6n+8+j
Subcase (xxxii) a) for the pair of vertices (v;,v;), d?(v;,vi) =n+7for1 <i<n,
(4n+4+0)?%+ (2n+ 2)?
6bn+6+1
b) for the pair of vertices (v;,v), d”(v;,vj) =n+7fori<i<n2<j<n,
An+4+0D)?+Q2n+3+))>?
[ bn+7+i+j
Clearly f is an injective function and every distinct pair of vertices satisfies the inequality (7). Thus B,,, admits radio contra
harmonic mean D-distance labeling and the largest number assigned is 6n + 4 to the vertex u,,.

, _(en+6ifn=1
Hence rchmPn (S (Bn,n)) = {6n Yaifn>2"

>2n+6

>n+1

>n+1

>n+3

>3n+6

>3n+3

>3n+3

OPEN PROBLEM
Find rchm®n (S’(Bm,n)) form # n.
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