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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) - N
such that for two distinct vertices u and vof G, DPd(u,v)+

f(u)+'f(1;)f(v)+f(v) > 1+ diamPd(G) where DPd(u,v) denotes the Dd-

distance between u and v and diamP4(G) denotes the Dd-diameter of G.
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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 g respectively. Graph labeling
was introduced by Alexander Rosa in 1967. In 2004 S. Somasundaram and R.
Ponraj introduced Radio mean labeling. Harmonic mean labeling, S.
Somasundaram and S S Sandhya introduced in 2012. The concept D-distance
introduced D. Reddy Babu et al. The concept radio D-distance introduced T.
Nicholas and K. John Bosco in 2017. The concept radio mean D-distance
introduced T. Nicholas and K. John Bosco in 2017. In 2017 S S Sandhya
intoduced concept of heronian mean labeling. The Dd-distance introduced A. Anto
kinsely and P. Siva Ananthi in 2017. The concept radio heronian mean Dd-
distance labeling of some basic graphs introduced 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(u) + deg(v). we are introducing the concept of radio heronian Dd-distance
mean of some standard graphs.
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Main results
Theorem 2.1

The radio heronian mean Dd-distance number of a degree splitting star,

7, n=2
rhmnP4(Spl(B,,)) = 112 Z _ 2
3n+3,n>5
Proof
Let V(S(Byn)) = (v} U{ul U {u/i =123 .. ... .. n}and E = {uw, wu/i=12...n}.

Then DP%(v,,v;) = 2n + 3, DDd(vo,vj) =3n+2,D?(v;,v;;,) =51<i<n
So diamPd (S(Bn,n) =3n+2
By radio heronian mean Dd-distance condition,

DPaGu,v) + |[ONTTOIO] > 4 4 diampa(6)

If vy and v; are adjacent,

D" (v, v;) + [f(v‘)) + f(v03)f(vi) + f(%)}
o +3 + [f (vo) + f(v03) Fv) + f(yl.)l

[f(vO) VW) f (W) + f(v)
3

=>3n+3

=>3n+3

=>n

If v; and v; are non adjacent,

pos(ag ) + [T CTONT ) o 5 1
3424 [f(vi) +\/f(vi;f(vj) +f(v)) > % 43
[f(vo) HVf)f W) + f)| 1
3 >

Therefore f(v;) =n+i+1,1<i<n

7, n=2
Hence rhmnP?(Spl(B,,)) = 112 Z:i

3n+3, n=5

Theorem 2.2

The radio heronian mean Dd-distance number of a flower graph, rhmnP?(FL,) <
{dn—-1, n=3

Proof

Let V(FL) ={v}u{u}u{u;/i =123 ...... n}and E = {w;v, wu,wu; /i =1,2....n}.
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Then DP%(v,,u;,) = DP4(v,,u,) = DP4(v3,us) =n+4,1<i<n
DP%(vy,v,) = DP4(vy,v,) = DP4(vy,v3) =n+8,1<i<n
DP%(vy,uy) = DP4(vy,u,) = DP4(vg,u3) =n+6,1<i<n

So diamPd (Fl,) =3n+5

By radio heronian mean Dd-distance condition,

DPd(u, v) + [f O (")] > 1 + diamPd(G)

If (vy,uy) and (vy, v,) are adjacent,

DP4 (v, u,) + [f(v1) + \/f(vlgf(uﬂ + f(uy))]
[f(%) +f)f (ug) + f(uy)]
3
[f (o) +/f (o) f (v1) + f (vy)]

DP4(vy,vy) + >3n+6

3
484 [f(vO) +\/f(7703)f(v1) + f ()]

=23n+6

n+4+ >3n+6

>3n+6

If (vy,u;) and (v, u;) are non adjacent,

D24 (v, u,) + f(vo) + f(vo;f(ul) + f(ul)l
nt 6+ [f(vo) + f(vogf(ul) +fw)
DP4(py u,) + [f(v1)+ f(v13)f(u2) + f(uz)l

[f(vl) VW) f(v2) + f(vz)l
3

Therefore f(v;) =2n+i—2,1<i<n
Hence rhmnP4(Fl,)) < {4n—1, n>3

>3n+6

=>3n+6

=>3n+6

n+5+ >3n+6

Theorem: 2.3

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

7, n=2
rhmn? (D,(Ky,)) = { 11, n=3
6n—=6, n=4.
Proof
Let V(D (K1) = {vi,w; /i=123 ... nand j = 1,2, ....n} be the vertex set and

E={vu,wuj,/i=12...n,j=12..n

Then D%(v,,u;) = DP4(vy,uy) = n+ 11,DP%(uy,u,) = n+ 4,DP4(vy,v,) =n+16 1<
i<n

So diamPd (D, (Ky,)) = 4n + 2

By radio heronian mean Dd-distance condition

PP, v) + (IO > 4 4 diampa(6)




3041

If (v;,u,) and (v,,u,) are adjacent,

[f(v1) +f (W) f () + f(wy))]
3

D (vy, 1) + >n+11+ V @) +W+ﬂul>l
>3n+3

DP4(py,u,) + f () + \/f(vlgf(uz) uAC) N [f(vl) + \/W + f(uZ)l
>3n+3

If (uy,u,) are non adjacent,

[f (1) + VF (W) f (w2) + f ()]
3

DP%(uy, up) + >n+4+ [f(ul) + f(u13)f(u2) + f(uz)l
=3n+3
DPA(p,, ) + [f (v1) + f(vls)f(vz) +f(vz)l S n4 16+ V(vl) + f(vlgf(vz) + f(UZ)l
=n+6
Therefore f(v)) =4n+i—-8,1<i<n
7, n=2
Hence rhmn®(D,(Ky,)) = { 11, n=3
6n—6, n = 4.
Theorem: 2.4

The radio heronian mean Dd-distance number of a switching wheel,

8, n=4
rhmnPd(SW,) = {Zn “1in>s
Proof
Let V(SW,) = {v}u{uju{y/i=123......n}and E = {u;v, wu,wu; /i = 1,2....n}.

Then DP?¢(v;,u;) = n + 5,D%(v,,u;) = DP4 (v, v,) =n+2,1<i<n
So diamPa(SW,) = 2n + 2
By radio heronian mean Dd-distance condition

DPd(u, v) + [f (@)+y FCOF 4] (”)] > 1 + diamPi(G)

3
If (v4,v,) and (v,, u,) are adjacent,

[f(vl) TV )f(v2) + f(vz)l
3

>2n+3

f2) +f(Wo)f (uy) + f(ul)l
3

>2n+3
If v; and u,; are non adjacent,

f) +fw)f (u) + f(ul)l o
3 >

>2n+3
Therefore f(v;) =2n+i,1<i<n

DP4(vy,v,) + =>n+2+

[f(vl) TV ()f(v2) + f(vz)l
3

D4 (vy,uy) + >n+2+

[f (W2) + W) f () + f (u1)l
3

[f(%) + \/f(”1)f(u12) + f(u1)l
3

DPe(v,uy) + n+5+
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3, n=2
Hence rhmn?4(DS(PR,)) = { 6, n=3
2n+1, n=4

Theorem 2.5

The radio heronian mean Dd-distance number of a switching helm,

9, n=3
rhmnP4(SH,) < { 12, n=4
3n—1, n=5

Proof

Let V(SH,) = {v}u{u}u{u;/i =1,2,3 ......... n}and E = {wv, wu,wu; /i =1,2...n}.
Then D%¢(v,,u,) = DP4(v,,u,) = DP4(v3,us) =n+1,1<i<n

DP%(vy,vy) = DP4(vy,v,) = DP4(vy,v3) =n+51<i<n

DP%(vy,uy) = DP4(vy,u,) = DP4(vg,uz) =n+3,1<i<n

So diamPd (SH,)) = 2n + 4

By radio heronian mean Dd-distance condition

DPaGu,v) + |[ONTTOIO] > 4 4 diampa(6)

If (vy,uy) and (vo,uy) are adjacent,

[f () +VF(w)f (u) + f(ul)l
3

>2n+5

[f (o) + v/ f (wo)f (us) + f(ul)l
3

>2n+5
If (vy,v,) and (uy,u,) are non adjacent,

DP%(vy,uy) + >n+1+

V(vl) TV w)f (w) + f(w)
3

DP(vp,uy) + >n+3+

[f (o) + f(Wo)f (u) + f (M)l
3

D24 (v, v;) + [f (vo) + \/f(vg)f(m) + fm)l S 45+ [f(vo) + w/f(1703)f(171) + f(vl)l
=>2n+5
PPy, 11,) + [f (wy) + f(uls?f(uz) +f(uz)l o424 [f(ul) + f(ulgf(uz) +f(u2)l
=>2n+5
Therefore f(v;) =n—i,1<i<n
9, n=3

Hence rhmnP4(SH,) <{ 12, n=14

3n—1, n>=5
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