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ABSTRACT

A Radio analytic mean Dd-distance labeling of a connect graph G is an injective function f from
the vertex set V(G) to the N such that for two distinct vertices u and v of G,DP4(u,v) +

2_ 2
[wl > 1 + diamP4(G),where D% (u,v) = D(u,v) + deg(u) +

deg(V),DP%(u,v) denotes the Dd-distance between u and v diamDP%(G) denotes the Dd-
diameter of G. The radio analytic mean Dd-distance number of f, ramnP? (f) is the maximum
label assigned to any vertex of G . The radio analytic mean Dd-distance number of f,
ramnP?(G)is the minimum value of G, ramnP?(G) is the minimum value of ramnP? (f)
taken over all radio analytic mean Dd-distance labeling f of G. In this paper we find the radio
analytic mean Dd-distance number of some Modern graphs.

KEYWORDS: Dd-distance, radio analytic mean Dd-distance, radio analytic mean Dd-
distance number.

1. INTRODUCTION
Agraph G = (V(G),E(G)) we mean a finite undirected graph without loops or multiple
edges. The O(G) and size of G are denotes by p and g respectively.

The Dd-distance concept was introduced by A. Anto Kinsley and P. Siva Ananthi.. We
introduce the concept of radio analytic mean Dd — distance number of some basic graphs. For a
connected graph G, the Dd-length of a connected u — v path is defined as DP%(u,v) =
D(u,v) + deg(u) + deg(V), The Dd-radius, denoted by 7P (G) is the minimum Dd-
eccentricity among all vertices of G. That is 2% (G) = min{e?%(G) : v € V(G)}. Similarly
the Dd-diameter, DP2(G) is the maximum Dd-eccentricity among all vertices of G. We observe
that for any two vertices u, v of G, We have d(u,v) < DP%(u,v). The equality holds if and
only if u, v are identical. If G is any connected graph then the Dd-distance is a metric on the set
of vertices of G. We can check easily r?4(G) < DP4(G) < 2rP4(G). The lower bound is clear
from the definition and the upper bound follows from the triangular inequality.
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P. Poomalai et al was introduced the concept of radio analytic mean labeling in 2019. we
are introduced the concept of radio analytic mean Dd-distance. The radio analytic labeling is a

bd M i 1 Dd
function f:V(G) > N such that DP%(u,v) + > 1+ diamP4(G). We are
introducing the radio analytic mean Dd-distance number of some Modern graphs.

Theorem 1.1
The Radio analytic mean Dd-distance number of a Closed Helm graph CH,,,

ramnP? (CH,) = 2n+ 2 for alln.

Proof

Let V(CH,) = {vg,v,,V3 V3, ., Uy, Uy, Uy, Usg, ..., Uy} b the vertex set,
where v, is the central vertex and E(CH,)) = {vov;, viu;, V;visq, wiu;j+11 < i < n} be the edge
set.

The Dd —distance DP%(vy,v;) = 2n + 6,DP%(vg,u;) = 2n + 6,
pbd (vi,vj) = 2n+ 8,DP%(u;, uj) =2n+6,
DP4(u,v;)) =2n+71<i<n2<j<n-—1,i#]j.
Obviously, diamP%(CH,)) = 2n + 8.

By the radio analytic mean Dd-distance condition is

2 _ 2
DP%(u,v) + [If(u) Zf(v) | > 1+ diamP%(G),
For every pair of vertices(u, v)where u # v.
Now,
2 _ 2
DP4 (v, v,) + Pf (o) zf WO S 1 4 diamPicch,)
— [I(Z)2 f(v1)? Il >3

Therefore, f(v,) =3

(Ul)z f( 5)2 | >1+ diade(CHn),

DP4(vy,vs) + [lf

— [|(3)2 —172‘(125)2 |] >1
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Therefore, f(vg) =7

Therefore, f(v,) =3, f(vy) =4, f(v3) =5,also, f(v,) =6,
So,flv))=i+2,1<i<n

Therefore, f(v,) = n + 2.

DP?(vy,uy) +

[lf(v")z_f(ul)zl > 1 + diamP%(CH,,)
2 = n

- [l »

Therefore, f(u;) =n+ 3

D24 (uy,uy) + [|f(u1)2 ;f(uz)z |

> 1+ diamP4(CH,,)

2 2
- [|(n+3) 2(f(uz)) | S 3

Therefore, f(u,) =n+4

Therefore, f(u,) =n+3, f(u,) =n+4,also, f(uz) =n+5
So, f(u;)) =n+i+21<i<n,Therefore, f(u,) =2n+ 2.
Hence, ramn®? (CH,) <2n+ 2 ............ (1)

Since CH,, has 2n+1 vertices it requires 2n+1 distinct labels. Also by the radio analytic mean
Dd-distance condition 1 labels between 1 and n are forbidden.

ramn®P® (CH,)) > (2n+1) +1
>2n+2.......(2)

From (1) and (2)
Hence, ramn®? (CH,) = 2n+ 2 for all n.

Theorem 1.2
The Radio analytic mean Dd-distance number of a Double Wheel graph,

ramn?? (W, ,,) = 4n—4 for alln.
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Proof
Let V(W) = {vo,v1,V2 V3 0, 03 U {Uuy , Uy, Us, ..., u,} be the vertex set,
where v, is the central vertex and E(W,, ,) = {vov;, v;Vi11, Vous, Uili11 < i < n} be the edge
set.
The Dd —distance DP4(v,,v;) = 3n + 3,DP¢ (vi,u]-) =2n+6,
DPe(vg,u;) =3n+ 3,DDd(vi,vj) =n+ 6,DDd(ui,u]-) =2n+61<i<n,1<j<n
Obviously, diamP%(W, ) = 3n + 3.

By the radio analytic mean Dd-distance condition is

. 2 _ 2
DP(y,v) + [l f@ > f@)l > 1+ diamP%(G)
For every pair of vertices(u, v)where u # v.
Now
2 _ 2
DP4(vy,vy) + [lf(vg) 2f(”1) | > 1+ diamP*(W,,)
— [|(1)2-(f(171))2 Il >1
> >
“f(w)=2n-3
2 _ 2
DP4(vy,v,) + [|f(771) Zf(UZ) | > 1+ diamP4(W,,,)

[I(Zn 3)2-f(172)2|] > 21— 2

~f(vy) =2n-2
Therefore, f(v,) =2n—-3,f(v,) =2n—-2, Sof(v;)) =2n+i—4,1<i<n
Therefore, f(v,) = 3n—4
Hence, ramn®?® (W,,)) <3n—4 .uueeeeenee. (1)

Since W, , has 2n+1 vertices it requires 2n+1 distinct labels. Also by the radio analytic mean
Dd-distance condition (2n-5) labels between 1 and n are forbidden.

ramn®® (W,,)) = (2n+ 1) + (2n—5)
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>4n—4 .. ....(2)

From (1) and (2)
Hence, ramn?® (W, ,) = 4n — 4for all n.

Theorem 1.3

The Radio analytic mean Dd-distance number of a Shell graph C(n,n — 3),
ramn®® (C(n,n—-3))= 2n—6,n>7.
Proof

Let V(C(n,n—3)) = {W,,v,,v,,V3, ..., vy } be the vertex set and E(C(n,n —3)) =
{wov;, v;v;41,1 < i < n — 1} be the edge set.

The Dd-distance DP%(wy,v;) =2n,1<i < n,DDd(vi,vj) =n+4,D"(v,v,) =n+
5,v;, vy are intermediate vertices.

Obviously,diamP4(C(n,n — 3)) = 2n.

By the radio analytic mean Dd-distance condition is

DPa(y,v) + [If(u)z ;f(v)z | > 1+ diamP%(G),
For every pair of vertices(u, v)where u # v.
Fix f(wg) =1
DP(wy, vy) + [If(wo)z ;f(vl)z | > 1+ diamP*(C(n,n — 3))
— [MVZMVWZl
~fw)=n—-4
DPe(v,,v,) + Pf(vl)z ;f(UZ)Z | > 1+ diamP%(C(n,n — 3)),

>n—2

- P(n—@z ~(fw2)’|
2

“f(vy) =n—-3
Therefore, f(v,)) =n—4,f(v,))=n—-2, Sof(v)=n—-1+i—-4,1<i<n-1
Therefore, f(v,,_1) = 2n — 6.

Hence, ramnP? ((C(n,n —3))) <2n—6 .cevvvunuee. (1)
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SinceG,, has n vertices it requires n distinct labels. Also by the radio analytic mean Dd-distance

condition (n-6) labels between 1 and n are forbidden.
ramnP? (C(n,n —3)) = (n) + (n — 6)
>2n—6 .n.....(2)

From (1) and (2)
Hence, ramn®? (C(n,n—3)) = 2n—6,n>7.

Note: ramnP¢ (C(n,n —3)) = n,if n = 3,4,5,6.

Theorem 1.4

The Radio analytic mean Dd-distance number of a Sun Flower graph Sf,,,

ramnP? (Sf,) = 3n—75 foralln.

Proof

Let V(Sf,) = {vg,v1, U, V3, .., Uy, Uy, Uy, Us, ..., Uy} DE the vertex set, where
v, is the central vertex and E(Sf,) = {vov;, viu;, vv;41, uiv;411 < i < n} be the edge set.

The Dd —distance DP%(vy,v;) = 3n + 4,DP%(vg,u;) = 3n + 2,
pPa (vi,vj) = 2n+ 8,DP%(u;, uj) =2n+4,
DP4(u,v;)) =2n+61<i<n2<j<n-—1,i#].
Obviously, diamP4( Sf,,) = 3n + 4.

By the radio analytic mean Dd-distance condition is

2 _ 2
DPe(u,v) + [lf(u) Zf(v) | > 1+ diamP%(G),
For every pair of vertices(u, v)where u # v.
Now,

> 1+ diamP4( Sf,)

DP4(vy,v,) + Pf(vo)z ;f('h)z |

— [I(l)z—;;(vl)z I] >1

Therefore, f(v;) =n—4

|f(771)2 —f(v2)2 |
2

DP4(vy,v,) + > 1 + diamP?( Sf)),
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- [I(n—4)2—f(vz)2 |] >p—3
2

Therefore, f(v,) =n—3
Therefore, f(v;) =n—4,f(v,) =n—-3,f(v;) =n—2,also, f(v,) =n-—1,

So,f(v;))=n+i—-5,1<i<n

Therefore, f(v,) = 2n — 5.

DP4(vy, uy) + [|f(170)2 ;f(uﬂz |

> 1+ diamP4( Sf,)

2 2
— [l(l) };(u1) Il >3
Therefore, f(u;,) =2n—4

D24 (uy,uy) + [|f(u1)2 ;f(uz)z |

> 1+ diamP2( Sf,)

2n-4)2 - 2
- [|(n )2 -(Fu2)” | N

2

Therefore, f(u,) =2n—3

Therefore, f(u,) = 2n — 4, f(u,) = 2n — 3, also, f(u3) = 2n — 2
So, f(u;) =2n+i—5,1 <i < n, Therefore, f(u,) = 3n—>5.
Hence, ramn®? (Sf,) <3n—5...cccceu..e. (1)

Since Sf,, has 2n+1 vertices it requires 2n+1 distinct labels. Also by the radio analytic mean Dd-
distance condition n-6 labels between 1 and n are forbidden.

ramnP? (Sf,) > (2n+1)+n—6
>3n—5.......(2)

From (1) and (2)
Hence, ramn®? (Sf,) = 3n—-5n=>7.

Note: ramn®? (Sf,) = 2n+,if n = 3,4,5,6.
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2. CONCULSION

In this paper we studied the Radio analytic mean Dd-distance graphs, which involves
Dd-distance and diameter. We computed the Radio analytic mean Dd-distance number by using
in some Modern graphs and radio analytic mean number depends on the distance constraints.
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