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ABSTRACT

A Radio Heronian Mean Dd-distance Labeling of a connected graph G is an injective
map f from the vertex set V(G) to the N such that for two distinct vertices u and v of G,
D™ (u,v) + f(u)+'f(u3)f(v)+f(v)] > 1+ diam®'(G) where D™ (u,v) denotes the Dd-distance
between u and v and diam”*(G) denotes the Dd-diameter of G. The radio heronian Dd-distance
number of f, rhmn®(f) is the maximum label assigned to any vertex of G. The radio heronian
Dd-distance number of G, rhmn"*(G) is the minimum value of rhmn™(f) taken over all radio
heronian Dd-distance labeling f of G. We study on in this paper about on radio heronian
mean Dd-distance of some operation graphs.

Keywords: Radio heronian mean Dd-distance number, crown graph, comb graph,
ladder graph and bistar.

1. INTRODUCTION

A graph G = (V,E) we mean a finite undirected graph without loops or multiple edges.
The order and size of G are denoted by p and q respectively. Graph labeling was introduced by
Alexander Rosa in 1967. Radio mean labeling was introduced by S. Somasundaram and
R. Ponraj in 2004. Harmonic mean labeling was introduced by S. Somasundaram and S S
Sandhya in 2012.

The concept of D-distance was introduced by D. Reddy Babu et al. The concept of radio
D-distance was introduced by T. Nicholas and K. John Bosco in 2017. The concept of radio
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mean D-distance was introduced by T. Nicholas and K. John Bosco in 2017. The concept of
heronian mean labeling was introduced by S S Sandhya in 2017. The Dd-distance was
introduced by A. Anto kinsely and P. Siva Ananthi in 2017. The concept of radio heronian mean
Dd- distance labeling of some basic graphs was introduced by K. John Bosco and Dinesh M in 2021. For
a connected graph G, u — v path is defined as D?%(u, v) = D(u,v) + deg(uw) + deg(v).

We are introducing the concept of radio heronian mean Dd-distance of some operation
graphs. A Radio Heronian Mean Dd-distance Labeling of a connected graph G is an injective
map f from the vertex set V(G) to the N such that for two distinct vertices u and v of G,
D™(u,v) + L] (L;)f OO > 1+ diam®!(G) where D”!(u,v) denotes the Dd-distance
between u and v and diam®(G) denotes the Dd-diameter of G. The radio heronian Dd-distance
number of f, rhmn®!(f) is the maximum label assigned to any vertex of G. The radio heronian
Dd-distance number of G, rAmn>*(G) is the minimum value of rAmn™*(f) taken over all radio
heronian Dd-distance labeling f of G.

2. Main Results
Theorem: 2.1
The radio heronian mean Dd-distance number of a crown graph,
5(=2) +2if nisodd (n > 3)

rhmnP (C,, © K;) = . o
5(5) —1l,if niseven (n = 4)

Proof:

Let {vq, ... ..... v, } and {uq, u,, ... ..... u, } are the vertex set, where {u,, u,, ... ..... u,} are the pendent
vertices.

So diam™ (C, O K;) =n+5
Without loss of generality, let f(v1) < f(v3) < e vev vev e < f (V7).

‘We shall check the radio heronian mean Dd-distance condition

DDd(u, 17) + f(u)+\/f(u3)f(v)+f(v) >14 diade(G)

If n is odd, then
DP4(v;,uy) = DP%4(v,,u,) = DP%(v3,u3) =n + 2,DP%(v,uy,) =n+3,1<i<n
DPe(uy,u,) =n+2,DP% vy, v,) =n + 4, 1<i<n

If (v4,u4) and (v4, v,) are adjacent,

2890 | Page

by -'-I J FANS

International Journal of
Food And Numhonul SCIences

o Mutrtion Sc




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research paper [CR Lk PATTTNWN N8 VL MUGC CARE Listed ( Group -1) Journal Volume 11,S Iss 3, Dec 2022

fw) +f () f () + f(w)

=n+6
3 n

DP (v, ) + [f(vl) HVF)f ) + f(w)

> 2
3 =n+ +[

f) +VfWDf (v2) + f(w,) [f(m) TV f()f(v2) + f(”z)‘
3 3

DDd(Ul, 1.72) +

>n+4+ >n+6

If (vq,u,) and (uq,u,) are non adjacent,

fn) +VfWDf () + fw)| . [f(vl) TVW)f(2) + f(v,)

3 3

fQu) +/f (w)f (uz) +f(uz)‘ > 42+ [f(ul) TV (w)f (uz) +f(uz)l .
3 - 3 -

>n+6

DDd(Ull uZ) +

DDd(ui, uz) + ’V

Therefore f(v;) = (nT_l) +i,1<i<n
If n is even, then
DP%(v;,u;) = DP4(v,,u,) = DP4(vs,u3) =n+1,DP4(v,u,) =n+2,1<i<n

DP(uy,uy) =n+1,DP%v,,v,) =n+ 3, 1<i<n

If (v1,uqy and (v4, V) are adjacent,

f) +Jf () f () + f(w)

3

f) +VfWDf (v2) + f(v,)
3

[f(vl) TV (w)f (W) + f ()

DPe(v,,uy) + 3

lZn+1+ >n+6

DP(vy,v,) + >n+6

>n+3+ [f(vl) + f(vlg)f(vz) + f(vZ)l

If (vq,u,) and (uq,u,) are non adjacent,

f) +VF () f (u2) + f ()

DPe(vy,uy) + 3

>n+2+ 2n+6

[f(m) TVW)f(2) + f(v,)

3

DP4(uy,uy) + V(lh) + \/f(u13)f(u2) +f(u2)‘ 41+ [f(ul) + \/f(u13)f(u2) +f(uz)l S 46
Therefore f(v;) = (%) +i—1,1<i<n

5(%2)+2,if nisodd (n 2 3)

Hence rhmnP(C, © K;) = .
5(5) —1l,if niseven(n = 4)
Theorem 2.2

The radio heronian mean Dd-distance number of a K, + mKj,

=
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m-1

7(%2) +2,if nis odd (m 2 3)
rimnP( K, + mK,) = i :
7 (?) —1,if nis even (m = 2)

Proof:

LetV(K, +mK,) ={v}u{ulu{y/i=123...... ml}and E = {y;v, yyu/i =1,2...m}.
So diam™'( K, + mK,) = 2m + 4

Without loss of generality, let f(v1) < f(v3) < v e vev e . < f(Vpn1)-

‘We shall check the radio heronian mean Dd-distance condition

DDd(u, v) + f(u)+\/f(7«;)f(17)+f(v) >14+ diade(G)

If m is odd, then
DP?(vy,u,) = DP4(vy,uy) = DP4(vy,u3) = m+ 4,DP4(u,u,) =n+3,1<i<m
DPe(u,,u3) =m+3,DP% (v, v,) =m+6, 1<i<m

If (v4,u4) and (v4, v,) are adjacent,

fo) +fw)f () + f(ul)l -
3 >

DP4(vy,uy) + m+4+ >2m+5

[f(m) V() f () + f(w)
3

050y, 05) + >200145

a(o;) + /0TI, + 0 \Z)l S 464 [D([,) + /0@ )T, + 0 \Z)l
3 - 3

If ((1;,07,) and (ﬂl, ﬂz) are non adjacent,

SIGHENEGPEIGREIEl ‘Z)l s [D([,) + AP0 + ¢ ‘Z)l
3 = 3

O (O, )+ >20145

Therefore () =0-0—-11<0<[

If [] is even, then

OO0, 0 =00, 0)=0" (0,0 =0+40" (0, 0,)=0+4+41<0< 0
090, ) =0+ 35, I<0<0

If (1, 1y and (11, 1) are adjacent,

(D) +1/ﬂ(ﬂ1)ﬂ(ﬂ1) + ﬂ(m)l S 4t F(r,) +,/ﬂ(r1)r(r1) + ﬂ(m,)l
3 - 3

D”(],,],)+[ >201+5

>20+5

D0 + /OO, + 0( \Z)l > ase [D([,) + /OO0, + 0 \Z)l
3 = 3

0750y, 0y) +[
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If (L;,,) and (DI, Dz) are non adjacent,

NGHENSIGHRIEHEISIGH!

3

D) +JOONT) + 0(0) -

20+5
3 +

0 (0,0 +

lZD+4+[
Therefore [1([1 ) =0 —-0,1<0 <10

7(=5)+200000000(023)

7(5)-s000000000(@22)

Hence ALY (L, + L) =

Theorem: 2.3

The radio heronian mean Dd-distance number of a comb graph,
JhO0- (0, @ O) =20, 0=>3

Proof:

Let{(];,........Op}and {(J;, O, ... ... [1, } are the vertex set, where {[1;, (15, ... ..... [J } are the pendent
vertices.

0L, U =0 (050 =04+ L0 (0, 0)) =0+ 2,0" (0, 0,)=0+21<0< 0
OO, 0 =0+2,0"90,0,)=0+3, 1<
SonPY (- @U)=0+3

Without loss of generality, let [1(71;) < [T1(15) <+t vevvev e e < (T2 ).

‘We shall check the radio heronian mean Dd-distance condition

0P, ) + [7(7)””(?7(7)”(“) > 7+ 00002

If (11, 1;) and ([, [],) are adjacent,

SIGHENSGPEIEPEaE ‘,)l s [D([,) + T N0 + ¢ “)l
3 = 3

OO, 0D+ >200+4

=>20+4

D) +1/ﬂ(ﬂ1)ﬂ(ﬂ2) + ﬂ(ﬂz)l S 34 F(r,) +,/ﬂ(r1)r(r2) + ﬂ(ﬂz)l
3 - 3

0°"(0;, 05) +[

If ((1;, [1,) are non adjacent,

D) +1/ﬂ(ﬂ1)ﬂ(ﬂ2) + ﬂ(ﬂz)l S a4 F(r,) +,/ﬂ(r1)r(r2) + ﬂ(ﬂz)l N
3 - 3 -

0-"(0;,05) +[

Therefore ([ ) =0—-0—-1L1<0<1
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Hence AL (U, @ U,) =20, >3
Theorem: 2.4

The radio heronian mean Dd-distance number of a ladder graph,

7(55), 00000000 (0 2 3)

OhOOE (D) = :
7(5)-3000000000(029)
Proof:
Let{[1;, ........Up}and {1, [),, ........ [1;} are the vertex set, where {[1;, 15, ....

vertices.
So P () =20+3
Without loss of generality, let [1([1;) < [1([15) < = v vev e e . < (2 ).

We shall check the radio heronian mean Dd-distance condition

P40, ) + JU)J“V”(”;J“)“(”) > [+ 0000P0)

If [ is odd, then
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.... [} are the pendent

00,0 =0 (05,0 =04 2,0 (0, 0) =044, 0 (0,0)=04+41<0< 0

"0, 0,)=0+3,0"(0,,0,)=0+3, 1<t

It (1, 1), (1, 1,) and (Hl, ﬂz) are adjacent,

>0+2+

OO, 0D+

O (0,0 +

O (O, 0 +

EEHENEIGHEIEPEISER)
3

[0 + O DI + 1(0)]

3

EEHENEIGHEIEHEISIEB)
3

If (77, [7,) are non adjacent,

D) +1/ﬂ(ﬂ1)ﬂ(ﬂ2) + ﬂ(ﬂz)l S b4t F(r,) +,/ﬂ(r1)r(r2) + (7)) N
3 - 3 -

O (0, 0D+

>0+3+

>0+3+

Therefore [1([1) = 3(77_1)— <0<

If [J is even, then

s
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............

BEHENEIEHEEHEIIEH)
3

(000 ) + T O, + 0(0)

3

BIEHENEEHEEHEIIEH)
3

>200+4

=>20+4

=>0+6
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OE (0,0 =0 (0,00 =0+ L0 (U,0,) =04 3,07 (0, 0,)=0+3,1< <0
OO, 0 =042,0 (0, 0,) =042, I<s0<n0

It (0, 0,),(1, ;) and (DJ, Dz) are adjacent,

[0(0 T )0 ,) + ()] (0 T )00 ) + O,
e () +/1( 13) () +00) Sl (O +J( ,3) () +00) N
fo(j], ]2) + EJ(J1)+,/U(U;)U(U2)+ 0(0,)] S 424 'U(L1)+,/U(L13)L(L2)+ 0(0,) N
S, )+ j(j])+\/D(D;)D(Dg)+D(U2) S s D([l)+\/D([;)[([2)+D(U2) N
If (C1;,[7,) are non adjacent,
090, 0 + [j(j])Jr V D(D;)D(DZ)JF D(HZ)l >04+2+ [D([’)Jr V D([;)[(EZ)JF () >0+6
Therefore [1([1) = 3(;) -0=-5L1<0<0
7(=5), 00000 000(023)
Hence ALY (0 ) = .
7(5)-3000000000(029)
Theorem: 2.5
The radio heronian mean Dd-distance number of a bistar,
ChOn N (0,) =130, =2
Proof:
Let 0(000) ={}u{}u{0 /O =123..... CYand ()= {000, O 0,00, /0=12...0}
Then, 0" (0, 0) =0 (0, 0) =0 (U0 =0 (0,00 =0+4,0" 7 (0,0,)=04+51<0<
O
So () =2043
Without loss of generality, let [1(11;) < [1([15) < = v vev e e . < T2 ).

We shall check the radio heronian mean Dd-distance condition

TP, ) + [3(3)”5(53)3(3)“@ > [+ 00000

If (7, Oy and (0, Oy) are adjacent,
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OCd,) +yo@)Ho,) + 0 OCd,) + 0@ Hodd,) + 0o
[(1) \/(,3)(2) (z)lzu+5+[(1) \/(,3)(2) (12)

077(0, 0 + >20+4

e, 0,) + J(J1)+,/u(u;)u(u5)+u(‘s)lD+3+[L(u1)+,/L(UI3)U(L5)+u(5122+4
If (1, D3) and ([1,, [15)are non adjacent,

S+ ](]1)+,/D(D;)D(Dj)+D(uj)l2u+4+[D([1)+1/D([l3)[([2)+D(uz)l22u+4
D"(]z,]5)+[ (1) +/TC \23)\\(\ PEIGDH) D+3+[([ 2+ /0C 23)[ (0 + () N

Therefore [1([1 ) =0+ —-2,1<[ <[]
Hence DA (00) ={30, 01 =2
3. CONCLUSION

In this paper we studied on Radio Heronian mean Dd- distance of some operation graphs,
which involves Dd- distance and Dd- diameter. We computed the Radio Heronian mean
Dd-distance number by using some operation graphs and radio heronian mean number depends

on the distance constraints.
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