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Abstract

Objective: To identify a new family of Lucas antimagic graph. Methods: A
(p,q) graph G is said to be a Lucas antimagic graph if there exists a bijection
f 1 E(G) = {Li,La,---Lg4} such that the induced injective function f* : V(G) —
{1,2,... XLy} given by f* (u) = Yecp ) f (e) are all distinct (where E(u) is the set
of edges incident to u). Findings: In this paper the Lucas Antimagic Labeling of
Subdivision of star, Shadow graph of star, Splitting graph of star, Subdivision of
Bistar, Shadow graph of Bistar, Splitting graph of Bistar are found. Novelty: It
involves the mathematical formulation for labeling the edges of a given graph
which in turn gives rise to a new type of labeling called the Lucas antimagic
labeling.

Keywords: Subdivision graph; Shadow graph; Splitting graph; Star; Bistar

1 Introduction

In this paper, graph G(V, E) is considered as finite, simple and undirected with p vertices
and q edges. A graph labeling is an assignment of integers to the vertices or edges.
Labeled graphs are used in radar, circuit design, communication network, astronomy,
cryptography etc. For detailed survey on graph labeling we refer to Gallian®. The
notion of Antimagic labeling was introduced by N.Hartsfield and G.Ringel in the year
1990. Odd antimagic labeling was introduced by V.Vilfred and L.M.Florida. Here we
introduce a new notion called Lucas antimagic labeling.

A (p,q) graph G is said to be a Lucas antimagic graph if there exists a bijection
f i E(G) = {Li,Ly,---Ly} such that the induced injective function f* : V(G) —
{1,2,...X L, } given by f* (u) = Locp(u) f (e) are all distinct (where E(u) is the set of
edges incident to u).

2 Methodology

Definition 2.1: Lucas number is defined by
2 ifn=1
Ly=11 ifn=2
L,1+L,—» ifn>2

https://www.indjst.org/

2542


https://doi.org/10.17485/IJST/v15i46.1862
https://doi.org/10.17485/IJST/v15i46.1862
https://doi.org/10.17485/IJST/v15i46.1862
chandraresearch21@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
www.iseeadyar.org.
https://www.indjst.org/

Sumathi & Chandravadana / Indian Journal of Science and Technology 2022;15(46):2542-2547

The first few Lucas numbers are 2,1,3,4,7,11,18,29,47,...

Definition 2.2: A (p,q) graph G is said to be a Lucas antimagic graph if there exists a bijection f : E(G) — {Li,L»,--Ly}
such that the induced injective function f* : V(G) — {1,2,... X L} given by f* (u) = Locp() f (¢) are all distinct (where
E(u) is the set of edges incident to u).

Definition 2.3:® The Subdivision graph is acquired from the graph G by including a new vertex between each pair of
adjacent vertices of the graph G and it is denoted by S(G).

Definition 2.4:® The Shadow graph D (G) of a connected graph G is formed by taking two copies of G say G and G" . Join
each vertex u'in G’ to the neighbours of the corresponding vertexv in G .

Definition 2.5:® The Splitting graph s (G) of a graph G is acquired by including a new vertex v corresponding to each
vertex v of G such that N(v) = N(v').

3 Results and Discussion

Theorem 3.1:
S(Kj)(n > 2) where S(G) denotes subdivision of G is Lucas antimagic graph.
Proof:
Let V(S(Kin)) = {u,u;,vi: 1 <i<n}
E(S(Ki)) = {uuj,uvi : 1 <i<n}
Define a function f : E(S(K1,)) = {Li,L2,... Ly} by
f(uu) Lyi 1<i<n, f(uivi): nil—i, 1 <i<n
The induced function
f5 1 V(S(Ki,) = {1,2,--- X Ly} is given by
f*( ) Z, 1Ln+t
f*(uz) Lyy1-i+ Lyt 1 <i<n
f*(vl) Lyy1-i,1<i<n
We observe that the vertices are all distinct.
Hence S(Kj ;) is Lucas antimagic graph.
Example 3.2: Subdivision graph S(K] 5) and its Lucas antimagic labeling.

Theorem 3.3:
The shadow graph D> (K] ,)(n > 2) is Lucas antimagic Graph.
Proof:
Let V(D2 (K1) = {u,vyus,vi :1<i<n}
E(Dy(Ki,)) = {uuwi ,vvi ,vu; uv; 0 1<i<n}
Define a function f : E(D»(Ki1,)) = {L1,La,...Lg} by
flu)=Li 1<i<n,
(VVt)— nti, 1 <i<n
(V )_ Lopti, 1 <i<n
Sfuwi)= Lapyi, 1 <i<n
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The induced function f* : V(Dy(Ki,)) = {1,2,---¥ Ly} is given by
f () =Y Li+ X Lan+i

I (V) = Z;l:] Lyyi+ Z?:[ Lopyi

ff(ui)=Li+Lyyi ,1<i<n

i) =Lyti+Lapyi ,1<i<n

We observe that the vertices are all distinct.

Hence D,(K 1.n) is Lucas antimagic graph.

Example 3.4: Shadow graph D, (K 3) and its Lucas antimagic labeling.

Theorem 3.5:

The splitting graph § (K1,)(n > 2) is Lucas antimagic Graph.

Proof:

Let V(S (K1) = {u,vu,vi :1<i<n}

E(S (K1) = {uu, v, uv; : 1<i<n}

Define a function f : E(S (Ki,)) — {L1,La,...L,} by
fluw))=L; ,1<i<n,

fluvi) = Lapyi, 1 <i<n

fwi)= Lopp1—i, 1 <i<n

The induced function f* : V(S (K;,)) — {1,2,- --Y. L,} is given by
fr(w) =Y Li+ X Lon+i

ffv) =X Lony1-i

f*(u,-):Ll- ,1 §z§n

Fvi)=Lony1—i+Logi ,1<i<n

We observe that the vertices are all distinct.

Hence S (K ,) is Lucas antimagic graph.

Example 3.6:The Splitting graph s (K13) and its Lucas antimagic labeling.
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Theorem 3.7:
g 55(()1;:1, n))(m > 2,n > 2) where S(G) denotes subdivision of G is Lucas antimagic graph.

Let V(S (B (m,n))) = {u,v,w,u;,u; 1<i<m ,w/-,w/j :1<j<n}
E(S(B(m,n))) = {uv,vw,uui,uiu;- 1<i<m ,wwj,ij/j 1< j<n}
Define a function f : E(S(B(m,n))) = {L1,La,...L,} by
fw) =Ly, fw)=L,
fluw)) =Loyi 1 <i<m,  flu;) = Lysari, 1<i<m
Fow)) =Lomiaj 1< j<n,  fww)= Lominiasj, 1<j<n
For each edge label f, the induced vertex label f*is defined by
Jr(w) =L+ X% Loy
(v) =L+
Frw) =L+ Y Lomsa+j
(Mi/) =LoyitLpioiirl <i<m
(

W) = Lominioej, 1 < j<n

We observe that the vertices are all distinct.

Hence S(B (m,n)) is Lucas antimagic graph.

Example 3.8: Subdivision graph S(B(2,3)) and its Lucas antimagic labeling.

7 76
18
2 o 1 29 , 123,
4 4

1 199
Theorem 3.9:
The Splitting graph 8 (B(m,n))(m > 2,n > 2) is Lucas antimagic graph.
Proof:

Let}/(S/ (B(m,n))) = {L/to,l/t()/,u,',/u,', 1<i<m ,vo,vol,vj,v/ 1<j<n}
E(S (B(m,n))) = {uou; ,uouj,uo u; :1<i<m,
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vov;7v0vj,v£)vj 1<j<n 7u0v0,u0v67u6v0}
Define a function f : E(S/(B (m,n))) = {L1,La,...Ls} by
f (uovo) :Llaf(”OVO/) =L af(”OIVO) =13
f(uot) = Loy N <i<m, fluou) = Lyssis 1<i<m
flugui) = Lomyssi, 1 <i<m
f(VOV//) :L3m+3+j 51 < .] <n, f(V()Vj) = L3m+n+3+j ) 1< J <n
FOvgv)) = Lampansssj . 1< j<n
For each edge label f, the induced vertex label f*is defined by
ff o) =Li+ Lo+ X" Ly + X0 Ly 3y
f ( ) =YY" Lomysyi+ L3
f* (ui) = Lyji3+i+Loms3+i, 1 <i<m
(”t ) =Lz, 1<i<m
(VO =Y Lams3+j+ Xt Lamni3+j +L, +13

Vo ) Ly + Y Lamiont3+)
f* (vj) = Lamini3+j+Lamiontzsj, 1 < j<n
£ (v') = Lamsarj 1< <
We observe that the vertices are all distinct.

/

Hence S (B (m,n)) is Lucas antimagic graph.
Example 3.10: The Splitting graph s (B(2,3)) and its Lucas antimagic labeling.

*

~

Theorem 3.11:

The Shadow graph D, (B (m,n))(m > 2,n > 2) is Lucas antimagic graph.

Proof:

LetV (D, (B(m,n))) = {uo,,uo/,,ul/,u,ﬁ 1 < i < m ,vol,v()”,vj,,vj” 1< j<n}
E(Dy(B(m,n))) = {uo ui ,uo " ,uo "u uo u T 1<i< m,

vé)v,j,vgv,j,vgvl} vé)v 1<j<n uovg,ugvg}

Define a function f E(D>(B(m,n))) = {L1,Ls,...L;} by

i ! " "
f(uovo) Ly, f(uo V0)=L2
f(uz)u;) =Ly, 1<i<m,
f (MSM/> Lyiosi 1 <i<m,  flugu;) = Lomiari, 1 <i<m

! "

flugw;) = Lapiari, 1 <i<m

https://www.indjst.org/ 2546


https://www.indjst.org/

Sumathi & Chandravadana / Indian Journal of Science and Technology 2022;15(46):2542-2547

f (vgv;) = Lamiaij 1 <j<n,  f(vgv) = Lamintarj, 1<j<n
f(vgvljl) = Lamrony2+j, 1 < j<n
roon .
FOvov;) = Lamisniotj, 1 <j<n
For each edge label f, the induced vertex label f*is defined by

I (“2)) =L+ Y Logi + X Lamyori

i .
S v ) =Lami2+j +Laminy2+j , 1 < j<n
" .
Sy j) = Lymiont2+j +Lamysniorj , 1< j<n
"
fr (Vo) = Yo Lamiontorj + X)) Lameniorj+ Lo
We observe that the vertices are all distinct.

Hence D, (B (m,n)) is Lucas antimagic graph.
Example 3.12: The Shadow graph D,(B(2,2)) is Lucas antimagic graph.

~
=
[

N

47|
76 2207
29

4 Conclusion

In this study, the concept of Lucas antimagic labeling is introduced and it is proved that various star related graphs are Lucas
antimagic. Similar investigations are in process.
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