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ABSTRACT:

A radio Dd-distance in lehmer-3 mean 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 verticesuandvof G, DP4(u,v) +

3 3
%} > 1 + diamP4(G) where D% (u, v) denotes Dd- distance between u and v and
diamP?(G) denotes the Dd-diameter of G. The radio Dd-distance in lehmer — 3 mean number
of f, rimnP2(f) is the maximum label assigned to any vertex of G. The radio Dd- distance in
lehmer -3 mean number of G , rlmnP%(G) is the minimum value of G. In this paper, we

investigate the radio Dd-Distance in lehmer — 3 mean number of family of snake graphs.
Key Words: Dd-distance, Dd-diameter,radio Dd-distance number, Lehmer-3 mean labeling
1.INTRODUCTION:

By a graph G, we mean a non-trivial finite undirected connected graph without multiple edges
and loops. Following standard notation V(G) or V is the vertex set of G and E(G) or E is the
edge set of G= G(V,E).
A.Anto Kinsely and P. Siva Ananthi [1] introduced the concept of Dd-distance in graph as
follows for two vertices u,v in a graph G, Dd- length of a u-v path is defined as
DP(u,v) = D(u,v) + deg(u) + deg(v) where D(u, v) is the length of the longest path
between u and v. The Dd-radius , 7°%¢(G) is the minimum Dd- eccentricity among all vertices
of uand v of G . Similarly the Dd-diameter , DP4(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) < D?%(u, v).
The equality holds iff u and v are identical. If G is any connected graph then the Dd-distance
is metric on the set of vertices of G. We can check easily r?%(G) < DP4(G) < 2rPe(G).
The concept of lehmer-3 mean labeling was introduced by S.Somasundaram et al. [11]. The

concept of radio labeling was introduced by Chatrand et al [3] in 2001. Motivated by the radio
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labelling Ponraj et.al. [9] defined the radio mean labelling of G and found radio mean number

of some graphs. In this paper, We are introduced radio Dd-distance in lehmer-3 mean number

of family of snake graphs.
2.DEFINITIONS:

Definition 2.1: A radio Dd-distance in lehmer-3 mean labelling 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

f(w)3+£(v)3

d
G, D® (u,v) + [f(u)2+f(v)2

] > 1 + diamP9(G) where DP9 (u, v) denotes Dd- distance between
u and v and diamP4(G) denotes the Dd-diameter of G.

Definition 2.2:A graph G = (V, E) with p vertices and g edges is called Lehmer -3 mean graph,

if it is possible to label vertices x € V with distinct label f(x) from 1,2,3, ... ... ,q+ linsucha
— i ; _ _ [f+fw)® fW3+f ()3
way that when each edge e = uv is labeled with f(e = uv) = f(u)2+f(v)2] (or) lf(u)2+f(v)2J’

then the edge labels are distinct. In this case f is called Lehmer -3 mean labeling of G.

Definition 2.3: A Triangular snake as a connected graph in which all blocks are triangles and
the block-cut-point graph is a path. A Triangular Snake T;, is obtained from a path v,, v,, ... v,
by joining v; and v;,, to a new vertex u; for 1 < i <n. That is, every edge of a path is

replaced by a triangle Cs.

Definition 2.4: A Double triangular snake DT;,, consists of two Triangular snakes that have a

common path.

Definition 2.5: A Triple triangular snake TT,, consists of three Triangular snakes that have a

common path.

Definition 2.6: A quadrilateral snake Q,, is obtained from a path v, v,, ... v,.41 by joining v;
and v;,,to new vertices u; and u;,, respectively and adding edges u;u;,,. That is every edge

of a path is replaced by a cycle C,.

Definition 2.7: A Double quadrilateral snake DQ,, is obtained from two quadrilateral snakes

that have a common path.

Definition 2.8: A Triple quadrilateral snake TQ,, is obtained from three quadrilateral snakes

that have a common path.
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3.Main Results

Theorem 3.1: The radio Dd- distance in lehmer-3 mean number of Triangular Snake graph,

2n+1, n=1,2
3n—-2, n=3,4,5
4n-8, n=6,8,10...
4(n+1)-12, n=7,9,11...

rlmnP4(T,) =

Proof: It is obvious that diam®%(T,) = 2n+4,n>1.Let V={ u;,v; [ i=12,..,n,j =
1,2,..,n+ 1} be the vertex set and E ={ wv;, vjvj.1/i=12,.,n,j=12,..,n+
1} be the edge set .

We must show that the radio Dd- distance in lehmer-3 mean condition DPa(u,v) +

fWP+f()°
F)?+f(v)?

Case (i): n = 6,8,10 ...

] > 1+ diamP4(G) = 2n + 5, for every pair of vertices (u, v) where u # v

Define the function fas f(v,) = 3n—8,f(v,;) =2n—9+j,j = 1,2, ...g,f(vnﬂ) =3n—

.. -2 ..
9,f(vn+1_2j) =5 (g) —-9+4j,j=12, ...,nT,f(ul-) =3n—-8+i,i=12,..,n.
Therefore, the largest label is 4n — 8 ,n = 6,8,10 ...
Case (ii): n=17,9,11 ...
Define the function fas f(v;) =3(n+ 1) —11,f(vy) =2n+ 1) —11+i,i =1,2,...—,

n+1 n—3
F0nz) = 5( - )— Wi =125, f() = 3+ 1) - 12,

fw)=3n+1)—-11+i,i=12,..,n
Therefore, the largest label is 4(n+ 1) — 12, n =7,9,11 ...

2n+1, n=1,2

Dd _ 3n—-2, n=3,4,5
rlmn (Tn) —{ 4n-8, n=6,8,10... "

4(n+1)-12, n=7,9,11...

Theorem 3.2: The radio Dd- distance in lehmer-3 mean number of Double triangular snake
( 3n+1, n=1,2
4n-1, n=3,4,5
11(3)-9, n=638
graph, rimnP?(DT,) =4 11(2})-15, n=7,9
11(3)-10, n=1012,14...

(11(%)-16, n=11,13,15...
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Proof: It is obvious that diam®*(DT,,)) = 2n+8,n > 3. LetV={ w;,v;/i=1.2,..,2n,j =
1,2,..,n+ 1} be the vertex set and E = { w;v;, vjvj4/ i =12,..,2n,j =1,2,...,n+ 1} be
the edge set .

We must show that the radio Dd- distance in lehmer-3 mean condition DPa(u,v) +

IOEIION
F)?+f(v)?

Define the function f as
Case (i):n=10,12,14...

] > 1+ diamP4(G) = 2n + 9, for every pair of vertices (u, v) where u # v

Define the function fas f(v;) = 7(3) = 10, f(v,;) =5 (3) = 11+j,j =12,..5,

n n—2 n
f(Vns1-2;) = 6 (E) ~ 114 ),j = 12 f Onen) = 7 (E) — 11,
f@mﬂﬂ)=7G)—HLHJ=1Lmzn—zfmmﬂﬂy=w(9—6+ui=Lz

Therefore, the largest label is 11 (g) —10,n=10,12,14, ...

Case (ii): n =11,13,15...

Define the function fas f(v,) = 7 (n7+1) —14,f(v,;) =5 (%) —14+j,j=12,..=—,
n+1

n-3 n+1
f(Un—zj) =6( )—14+j,j: 1,2,...,T,f(vn): 7( 5 )_15’

n+1

Fugnoq_i) = 7( ) —14+ii=12,..2n—2,

n+1
f(ugn_241) = 11 (T) —18+4+1i,i =1,2.

n+1
2

Therefore, the largest label is 11 ( ) —16,n=11,13,15, ...

( 3n+1, n=1,2
4n-1, n=3,4,5

11(%)—9, n=6,8
rimnP?(DT,) =1 11(3)-15, n=79 n
11(%)—10, n=10,12,14...

(11("2F)-16, n=11,13,15...

Theorem 3.3: The radio Dd- distance in lehmer-3 mean number of Triple triangular snake

5 n=1
7n-5, n=2,3
5n, 4<n<8
6n—8, n=9.

graph, rlmnP4(TT,) =
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Proof: It is obvious that diamP(DT,) =2n+12,n>3. Let V={ w,v; | i=

1,2,..,3n,j =1,2,..,n+ 1} be the vertex set and E = { w;v;, vjvj4/ i=12,..3n,j=
1,2,...,n + 1} be the edge set .We must show that the radio Dd- distance in lehmer-3 mean

fa+f)*

condition DP4(u,v) + [f(u)2+f(v)2] > 1+ diamP%(G) = 2n+ 13 , for every pair of

vertices (u, v) where u # v

For n>9Define the function f as f(v,) =3n—8, f(vh_14;) =3n—11+j,j =
1,2.f(1.l3n_4_+i) =3n—8+ l,l = 1,2, ,3n - 3.f(u3n_3+l’) =3n—8+ l,l = 1,2,3.

Forn=9,11,13 ...
o n—1 n+1 o n—3
f(vzj) =2n—-9+4+j,j =12, ---TJf(Un—Zj) = 5( > )— 124j,j = 1'2""’T
Forn =10,12,14...

o n—2 n+1 o n—2
flvy))=2n-9+j,j=12, ...T,f(vn+1_2j) = 5( 5 ) —124),j=12,..,——
Therefore, the largest label is 6n — 8 ,n > 9.

5 n=1

7n-5, n=2,3
rimnPA(TT,) =175 1enes n
6n—8, n=9.

Theorem 3.4: The radio Dd- distance in lehmer-3 mean number of Quadrilateral snake graph,

In+1,n=1,2
5n—3,n=3,4,5
rimnP(Qn) =475 50 Z 67

6n—10 ,n>8

Proof: It is obvious that diam®?(Q,) =3n+4,n>1.Let V={ u;,v; /i =12,...2n,j =
1,2,..,n+ 1} be the vertex set and E = { w;v;, vjvj/i=12,...2n,j=12,..,n+ 1} be
the edge set .

We must show that the radio Dd- distance in lehmer-3 mean condition DPe(u,v) +

f@P+f()°
f)?+f(v)?

For n > 8,Define the function f as f(v;) =4n—10,f(uzp41-;) =4n—10+1i,i =
1,2,..2n—1.
Forn = 8,10,12...

] > 1+ diamP4(G) = 3n + 5, for every pair of vertices (u, v) where u # v
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o n n o n—2
fv) =3n=11+),j =120, f(Vna12) = 7(5) = 11+j,j = 1.2,...,
2 2 2
n
fn) =8(3) - 11
Forn=9,11,13...
. n+1 n+1 . n—3
f(vy;))=3n—-11+4j,j =12, ...T,f(vn_zj) = 7( > )— 14 4j,j = 1,2,...,T
n+1
f) =8(5—)-15
Therefore, the largest label is 6n — 10 ,n > 8.
3n+1,n =12
5n—3,n=3,4,5
Dd _ ] )T,
rimn®(Qn) =\ "5, 5 = 6.7 "

6n—10 ,n>8

Theorem 3.5:The radio Dd- distance in lehmer-3 mean number of Double quadrilateral Snake

1,n=1
n—2,2<n<5
n—1,6<n<9
8n—10 ,n>10

graph, rimn?4(DQ,,) =

Proof: It is obvious that diam®*(DQ,,)) = 3n+8,n > 3. LetV={ u,v; /i =12,..4n,j =
1,2,..,n+ 1} be the vertex set and E = { w;v;, vjvj4,/ i =12,..4n,j =1,2,..,n+ 1} be
the edge set .

We must show that the radio Dd- distance in lehmer-3 mean condition DPe(u,v) +

f@P+f()°
F)?+f(v)?

Case (i):n =10,12,14 ...

] > 1+ diamP4(G) = 3n + 9, for every pair of vertices (u, v) where u # v

Define the function fas f(vy) = 4n—10,f(vy) =3n—11+j,j = 1,2,..7,

n n-—2
f(Vni1-2) =7 (5) — 114/, =12, f(U4r) = 4n — 11,
fu) =4n—-10+1i,i =1,2,..,4n.
Case (ii): n =11,13,15 ...

n+1

Define the function fas f(v,) =4(n+ 1) — 10,f(v2j) =3+ 1) -11+4,i=12,..—

f(vn—zj) = 7(

n+1

n—3
)— 14+j,j = 1,2,...,T,f(vn) =7(n+1)—15,
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fu) =4m+1)—14+1i,i =1.2,...,4n.

Therefore, the largest label is 8n — 10 ,n > 10

1,n=1
n—2,2<n<5
n—1,6<n<9
8n—10 ,n>10

rlmnP4(DQ,) =

Theorem 3.6:The radio Dd- distance in lehmer-3 mean number of Triple quadrilateral Snake

n+1,n=172
graph, rlmnP4(TQ,) ={9n—-3,3<n<9
10n—12 ,n=10

Proof: It is obvious that diamP%(TQ,)=3n+10,n>3. Let V={ w,v; | i=
1,2,..,6n,j =12,..,n+ 1} be the vertex set and E = { w;v;, vjvj,/ i =12,..6n,j=
1,2,...,n + 1} be the edge set .

We must show that the radio Dd- distance in lehmer-3 mean condition DPa(u,v) +

IORIION
F)?+f(v)?

For n = 10, Define the function fas f(v,) = 4n — 12,
f(no14j)=4n—15+j,j =12,f(up) =4n—12+1i,i =1,2,..,3n,
flug_) =7n—12+i,i=12,..3n,n > 10

Forn =10,12,14...

] > 1+ diamP4(G) = 3n + 11, for every pair of vertices (u, v) where u # v

n—2 n
(o)) =30 =134, = 12,75, f(Vns12)) =7 (E) —14+4j,j=12,..,

Forn =9,11,13 ...

-1 +1
f(o2) =20 =9+, = 12, .=, f(vn ) = 7(”7) — 174 =12,

Therefore, the largest label is 10n — 12 ,n > 10.

nm+1,n=12
rlmnP4(TQ,) ={9n—-3,3<n<9 n
10n—12 ,n=>10
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