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ABSTRACT

A (p,q) graph G is said to be a Lucas antimagic graph if there exists a bijection
f1E(G) = {Ly, Ly, -+ Ly} such that the induced injective function f* : V(G) - {1,2,... X1, L;} given
by f*(u) = Yeerw) f (e) are all distinct (where E(u) is the set of edges incident to u).

In this paper the Lucas Antimagic Labeling of Closed Ladder, Open Ladder, Slanting Ladder,
Open Triangular Ladder, Closed triangular Ladder, Mobius Ladder are found.

KEYWORDS: Closed Ladder, Open Ladder, Slanting Ladder, Open Triangular Ladder, Closed
triangular Ladder, Mobius Ladder.

1.INTRODUCTION

In this paper, graph G(V, E) is considered as finite, simple and undirected with p vertices and
g 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[1]. The notion of Antimagic labeling was introduced by N.Hartsfield
and G.Ringel in the year 1990 in [2].

A graph with q edges is called Antimagic if its edges can be labeled with 1,2,...q without
repetition such that the sum of the labels of the edges incident to each vertex are distinct[1].

Here we introduce a new notion called Lucas Antimagic labeling and investigated the Lucas
antimagic labeling behavior of different types of Ladder graphs. For all other terminology and
notations Harary is followed[3].

2.PRELIMINARIES

Definition 2.1:[5] A ladder graph L is defined by L,, = B, X K, where B, is a path with n vertices
and x denotes the Cartesian product and K, is a complete graph with two-vertices.

Definition 2.2:[5] An Open ladder OL,, is acquired from two paths of length n-1 with
V(G) = {ui,vi :1<i < n} and
EG) = {ujujy1,vivi41:1<i<n—-1,yv;: 2<i<n-1}

Definition 2.3: [5] A slanting ladder SL,, is the graph acquired from two paths u,u, ...u, and
vV, -+ v, by joining each u; withv; ;,1 < i < n—1.

Definition 2.4: [5] A triangular ladder TL, is a graph acquired from L, by including the edges
Uviy, 1 i< n- 1.
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Definition 2.5: [5] An open Triangular ladder O(TL,) is obtained from an open ladder OL,, by
including the edges u;v;;4,1 <i< n- 1.

Definition 2.6: [5] A Mobius ladder graph M,, is a graph obtained from the ladder P, X P, by joining
the opposite end points of the two copies of B,.

Definition 2.7: Lucas number is defined by
Ll = 2,L2 = 1,Ln = LTL—l +Ln_2 ,lle > 2
The first few Lucas numbers are 2,1,3,4,7,11,18,29,47,...

Definition 2.8: A (p,q) graph G is said to be a Lucas antimagic graph if there exists a bijection
fE(G) = {Ly, Ly, -+ Ly} such that the induced injective function f* : V(G) - {1,2,...XL, L;} given
by f*(u) = XYeerw) f(e) are all distinct(where E (u) is the set of edges incident to u).

3.MAIN RESULTS
THEOREM 3.1:
The Ladder L,,(n = 3) is Lucas antimagic graph.
Proof:
LetV(L,) = {u,v;:1<i<n}

E(Ly) = {ujujy1,Vivi41  1<is<n—1,uyv;: 1<i<n}
Define a function f: E(Ly,) — {L1, Ly, Lg} by
fui)=L;,1<i<n-1
fiviy1) =Lp14; ,1<i<n—1
fwvy) = Ly-1y+i,1<i<n
The induced function f* : V(L,) — {1,2, ... L4} is given by
ffw) = Lapq + 1y
ff(wp) = Lisy+Li + Lye-py4i ,2<5i<n-—-1
f7(un) = Lp-1 + Lzp—
ff(1) = Ly + Lan—
ffi)) = Lyp—gqi+ Lyq4i + Lyn-1y+i,2<i<n-1
f () = Lan—2 + Lan—

It is observed that the labeling of vertices are all distinct.

Hence L,, is Lucas antimagic graph.
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Example 3.2: The Closed Ladder graph Ls and its Lucas Antimagic Labeling.

o’ o ' o ' e ' o
a7 76 123 199‘ 322|
. 7 ® 11 . s ® 2 ®
THEOREM 3.3:

The Open Ladder OL,(n = 3) is Lucas antimagic graph.
Proof:
LetV(OL,) = {u,v;:1<i<n}
E(OL,) = {ujujs1,viviy1 * 1<i<n—1,uv;: 2<i<n-—1}
Define a function f: E(OLy,) = {Lq,L;,-*- Ly} by
fuuip)) =L;,1<i<n-1
fiviy1) =Lp14 ,1<i<n—1
fuivi) = Lyp-34i,2<i<n-1

The induced function f* : V(OLy) — {1,2,.. 3 L4} is given by

fru) = Ly

ffu)) = Liq+L; + Lyp34;,2<i<n-1
ffun) = Lp—y

fr(w) = Ly

ffw) = Lngi+Lnqyi + Lop_zei,2<isn-—-1
[ (wn) = Lan_
It is observed that the labeling of vertices are all distinct.

Hence OL,, is Lucas antimagic graph.

Example 3.4: The Open Ladder Graph OL, and its Lucas Antimagic Labeling.

2 1 3 4 7 11
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O 13 ® 35 ® 47 O G 123 ® 199

THEOREM 3.5:

The Slanting Ladder SL,,(n = 3) is Lucas antimagic graph.
UGC CARE Group-1

139



Industrial Engineering Journal
ISSN: 0970-2555
Volume : 53, Issue 10, No.3, October : 2024

LetV(SL,) = {u,v;:1<i<n}

E(SLy) = {wilip1, ViVigp, WiVigg 0 1 ST<n—1}
Define a function f: E(SLy,) = {Lq, Ly, Lgq} by
fUitivg) = Lyn-1p+i,1 Si<n—1
fwviz) =L ,1<i<n-1
fuivip1) = Lpqq,1<isn—1
The induced function f* : V(SL,) = {1,2, ... XL, } is given by
frv) = Ly
ffw)=Li1+Li + Lp_yy; ,2<i<n-1
ff(Wn) = Lyq + Lon—
ff(u) = Ly + Lyn—
ff) = Lop_34it Ly—14i + Lyin-1y+i ,2<i<n—-1
f*(un) = Lan-3
It is observed that the labeling of vertices are all distinct.
Hence SL,, is Lucas antimagic graph.

Example 3.6: The Slanting Ladder Graph SLs and its Lucas Antimagic Labeling.

a7 76 123 199
o 7 o o g1 4
7\ 11 18\ 29\

B e
THEOREM 3.7:
The Triangular Ladder TL,(n > 3) is Lucas antimagic graph.
Proof:
LetV(TL,) = {u,v;:1<i<n}
E(TL,) = {WjUuiz1,ViViy1, UiVigq ¢+ 1<i<n—1,uyv;: 1<i<n,}
Define a function f: E(TL,) = {Ly,L,--- Ly} by
fuuiy) =L 1<i<n-1

fiviy1) =Lp-14i , 1<i<n-—-1
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fwivy) = Lyn-1y+i,1<i<n

fivig) =Lgppy; 1 <Sisn-—1

The induced function f* : V(TL,) — {1,2,... XL} is given by
ffw) = Lopq + Lanq + 1y

ffu)) = Lioy +L; + Lyn-1)+i tLan24i,2<i<n-—1
ffun) = Lp—1 + Lan

ff(v) = Lp+ Lop—

i) = Lyp—gqi ¥ Lyn—14i + Ly-1y+i + Lap—34i,2<i<n-—1
ff(n) = Lan—z + Lap_2%Lan—3

It is observed that the labeling of vertices are all distinct.

Hence TL,, is Lucas antimagic graph.

Example 3.8: The Closed Triangular Ladder Graph TL; and its Lucas Antimagic Labeling.

2 1
7 1d 18
29 47
3 4
THEOREM 3.9:

The Open Triangular Ladder O(TL,)(n = 3) is Lucas antimagic graph.
Proof:
LetV(O(TL,)) = {u;,v;:1<i<n}

E(O(TLy)) = {ujujy1,viViz, UiVig1: 1 <i<n—1,yv;: 2<i<n-—1}
Define a function f: E(O(TLy)) = {L1, Ly, - Lq} by
fyui)=L;,1<i<n-1
fiviy1) =Lp-14 ,1<i<n-—1
fv) = Lap34i,2<i<n-1
fuiviyr) =Lap-ssi ,1<i<n-—-1
The induced function f* : V(O(TLy)) = {1,2,... X L4} is given by

f*(uy) = Ly + L3p_3
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ffu) = Lia+Li + Lop34itLlzpay ,25isn—1
frun) = Ly

fr(w1) = Ly

ff(W) = Lp_gpitLp14i + Lon_gy i+ Llap sy ,2<i<n-—1
f7(Wn) = Lan—2*Lan—s

It is observed that the labeling of vertices are all distinct.

Hence O(TL,,) is Lucas antimagic graph.

Example 3.10: The Open Triangular Ladder Graph O(TLs) and its Lucas Antimagic Labeling.
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THEOREM 3.11:
The Mobius Ladder M,,(n = 3) is Lucas antimagic graph.
Proof:
LetV(M,) = {u;,v;: 1 <i<n}
EM,) = {wujy1, V041 : 1<i<n—1,uv;: 1 <0 <n,u v, Uy}
Define a function f: E(M,) — {Ly,Ly,--- L4} by
fugvy) = Ly
fupvy) =Ly
fuiniy) =Ly 1<i<n—1
fWiviy1) =Lpp1yi 1<i<n—1
fwv) = Lypyy,1<i<n,
The induced function f* : V(M) — {1,2,...3 Ly} is given by
ff(u) = Ly + L3+ Lopyq
ffw) = Liga+ Ligz + Lopy,2<is<n-—1
f*(up) = Ly + Lyyq + Lsp
fT(W1) = Ly + Lyga4i tLony

ffW) = Lpyi+ Lngrgi + Lopgi,2<i<n—1
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f7(wn) = Ly + LantLsp

It is observed that the labeling of vertices are all distinct.

Hence M,, is Lucas antimagic graph.

Example 3.12: The Mobius Ladder Graph M, and its Lucas Antimagic Labeling.

4.CONCLUSION:

In this paper, the notion of Lucas antimagic labeling is instigated and the Lucas antimagic labeling
behavior of various ladder graphs are studied. Similar investigations are in process.
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