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Abstract

In a graph, G = (V,E) with p vertices and g edges is said to be cubic root mean difference Labeling of graph if it is possible to label the
f(z) L2 q+1

vertices x € V with distinct elements | from | in which each edge e = wv is labeled with

212Y3 — F(11)3
fle = w) = ‘1 ff(”')ff(*)
then the edge labels are distinct. Here f'is called a cubic root mean labeling of G. In this paper

we prove the Jewel graph, prism grpah, ladder graph, comb graph and Triangular graph are cubic root mean labeling of graphs.
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1. Introduction

Graceful and Harmonious Labeling, variation of graceful labeling are studied by Gallian [1]. The concepts of labeling
by Somasundaram and ponraj[5]. Root square mean labeling of graphs has been introduced by sandhya , somosundaram
and Anusa[8]. By the motivation of above works we introduce a new type of Labeling called cubic root Mean Labeling
of graphs

2. Preliminaries
Definition 2.1 The Jewel graph J. is a graph with the vertex set
VL) ={uX VYVl <i<n}
and the edge set
E(J,) = Vit VoV Vsl i< )

Definition 2.2 A Prism graph is a graph that has one of the prism as this skeleton. it is denoted by cL,

Definition 2.3 The product graph P, <P, is called a ladder graph and it is denoted by L,.

Definition 2.4 The graph obtained by joining a single Pendent edge to each vertex of a path is called a comb graph
Definition 2.5 A triangular snake graph T, is obtained from a path u,uy, " -u, by joining u;and u;.\ to a new vertex V, for
1 <i<n—1. That is every edge of a path is replaced by a triangle C;

Definition 2.6 Let G be the simple graph with the vertex set V (G) and the edge set E(G) vertex set V (G) are labeled by
positive integer and Let E(e) denoted the edge label that its difference of label of vertices incident with the edge e.

3. Cubic Root Mean difference Labeling of graphs
Definition 3.1 In a graph G = (V,E) with P vertices and q edges is said to be a cubic root mean difference labeling of
()

graph if the vertices x € V with distinct element| \

fle =uv) =
form 1,2---q + 1 and each edge e = uv, is labeled with
then the resulting labels are distinct. Here f'is called cubic root mean difference labeling of G

fu)?—f(v)3
2

Theorem 3.1 The Jewel graph J, admits cubic root mean difference labeling of graph Proof. Let G = J, be the graph with
the vertices uy,u,, " *u, and the edges ej,e;, e,
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We define vertex and edge labels by

flug)) = i—2,1<i<r
flo)) = i+4, 1<i<r
and we induce the edge labeling function f* : E — N define by
a3 a1)3
() = ‘ faf 7@

for every uv € E(J,) and all distinct

Fruuin) = ‘\/f(ui):s —Qf(u.,ﬂ)3

\/(112)-5(1'2+1)J
2

_ \/(.,j_ —2)3 ; (-1

B \/ [()* = 3()(2) + 3i(4) — 8 — [(1)° — 3()" + 3i — 1]

2
f“(uiu“ 1) — 9i 2— 4
[foiw) = w
_ \/(-54—4)3_(3._2)3
- 2

/360 + 54
2

hence the edge labeling and vertex labeling are distinct. Hence the Jewel graph J, admits cubic root mean difference
labeling of graph

Theorem 3.2 A prism graph Y, admits cubic root mean labeling of graph
Proof. Let G = Y, and v,,v,, - v, are the vertices of G.
We define the function f{v;)(2i — 1) for the vertex labeling the cubic root mean difference labeling of G

IV =wvwvipq) = \/f(?-"-'é)?’ — fluggq)?
2
B \/(2-;: —1)3 — (2 —1+1)3
N 2
_ | ey
N 2
B 6i + 1
n 2

Hence the vertex labeling is distinct. Hence the prism graph admits cubic root mean difference labeling of G.
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Theorem 3.3 The Ladder graph L, is a cubic root mean difference labeling of G.
Proof. Let G = L, be the Ladder graph with the vertices uy,u,, - u, and the edges e;,e;, "¢,
Define the function f: V' (L,) — (1,2,--- ,¢g + 1) and the induced edge labeling f* : E(G) — N defined by

frle =uv) =

fr(u; uip) = \/(2?: +1)3 — (20 +2)3

Now,

B \/—4i+3+6i—2+8i

f(u)? — fv)?
2

2

2

10i +1
2

(s ) = \/(Zn—3)3—(2n+1)s

2

_ —12n2 —1
Y 2

[ (o) =

\/ (3i)% — (3i + 3)?
2

_ \/(Qn — )= (2n+1)2n+1B3+(2n—1)2n+1) + (2n +1)2

2

9)

B \/ —3(27i2 + 27i +
- 2

Clearly,

B \/—8112 —8li — 27
a 2

[ron-rvn) = \/

(3n —3)3 — (3n)?

2

W

—3(27n2 — 27Tn + 9)

2

-

[uvi) = \/

81n2 + 81n — 27
2

(20 4+1)3 — (30)3
2

Hence the edge labels are distinct. Hence the ladder graph admits a cubic root mean difference labeling of graphs.
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Example 3.1 Cubic root mean difference labeling

vy =2 v, =4 v; =6 v; =8 vs =10 ve=12 v,=14

u; =1 u, =3 uz; =5 u, =7 us; =9 ug =11 u, =13

Hence flu;) = 1,f{uy) =3,Au3) =5, fAug) = 15 iv)) =2,fvy) =4,/(v3) =6, fvg) = 16
Theorem 3.4 Comb graph is a cubic root mean difference labeling of graphs.

Proof. Let G be the comb graph with the vertices uy,u,, -1, and the edges ey, e, -e,. Let P, be the path uy,up,-- ,u,in G

and the vertices v, to u; for
f(v;) = 3ifor1 <i <nandwe
1 <i<n we define the function f{u;) =2i + 1 and | linduce edge labeling f*(e = uv) :

frle=w) = s 1 —fwp?
1107 + 1
f(u?:'ufiﬂ) = ‘ T

ffupqu,) = |V—12n2 — 1’

\/19@3 + 2124+ 6i + 1

E(G) — N defined by
Now

Clearly,

fluw) =

2
. —19n3 + 21n? + 6n + 1
[Hupvn) =
2

Thus the edge labels are distinct. Hence the comb graph admits cubic root mean difference labeling of graphs
Example 3.2.

1 3 5 7 9 11 13

2 4 6 8 10 12 14

Figure 1: vertex Labels

Here the vertex Labels

Su) = 1,Muz) =3, flus) = 13

and f{v)) =2,f(v) =4, f(v;) = 14

and the edge are

fr(uiuy) = 2,f(upuz) = 3, fil(ugu7) = 5 ff(uvy) = Lf\(uavy) =3, fr(uyvy) = 127

Hence the edge labels are distinct hence the comb graph obtain cubic root mean difference labeling of graphs.
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Theorem 3.5 A Triangular snake graph T, admits cubic root mean difference labeling of graphs
Proof. Let 7, be a triangular snake Define the function f: V' (7,) — (1,2,---q + 1) as follows flu;)) = (2i + 1), 1 <i<n,
f(v;) = 3i and we induced edge labeling function f*: E(G) — N is defined by

u)3 — f(v)3
ffle= ..u_f_.-') — \/M

2

)3 — f(p)3
I (w uipr) = \/M

15+ 1
F(u; uipy) = U% forl<i<n-1

[ (Uup_qu,) = [V—12n2 — 1‘

Clearly

—19i3 4 2142 + 6 + 1
) = \/ Jo” + 212 + 62 +
2
I R S R TR TR
2
* —11: 4 32
i) = \/;
* —19n3 + 93n? — T5n + 28
f (?-"-nf-"n 1) — \/ 5

Hence the edge labels are distinct mean difference Labeling of graph

4. conclusion
The study of cubic root mean difference labeling of graph is intersection and it is challenging to investigate some more
graph. In this paper we prove Jewel graph, prism graph, Ladder graph comb grpah, Triangular graph.
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