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Abstract: Let G be a Simple Graph with Vertex set V(G) and Edge set E(G) respectively. Vertex set V(G)
is labeled arbitrary by positive integers and let E(e) denote the edge label such that it is the sum of labels
of vertices incident with edge e. The labeling is said to be lucky edge labeling if the edge set E(G) is a
proper coloring of G, that is, if we have E(e;) # E(e,) whenever e; and e, are adjacent edges. The least
integer k for which a graph G has a lucky edge labeling from the set {1, 2,....,k} is the lucky number of G
denoted by 5(G).

A graph which admits lucky edge labeling is the lucky edge labeled graph.In this paper, it is proved that
Path P,,, Comb P,*, Cycle C,, Crown C," are lucky edge labeled graphs.
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1. INTRODUCTION

A graph G is a finite non empty set of objects called vertices together with a set of pairs of distinct
vertices of G which is called edges. Each e={uv} of vertices in E is called an edge or a line of G.
For Graph Theoretical Terminology, [2].

2. PRELIMINARIES
Definition: 2.1

Let G be a Simple Graph with Vertex set V(G) and Edge set E(G) respectively. Vertex set V(G)
are labeled arbitrary by positive integers and let E(e) denote the edge label such that it is the sum
of labels of vertices incident with edge e. The labeling is said to be lucky edge labeling if the
edge set E(G) is a proper coloring of G,that is, if we have E(e;) # E(e;) whenever e; and e, are
adjacent edges. The least integer k for which a graph G has a lucky edge labeling from the set {1,
2,.....k} is the lucky number of G denoted by n(G).

A graph which admits lucky edge labeling is the lucky edge labeled graph.
Definition: 2.2

A Walk of a graph G is an alternating sequence of vertices and edges Vi, €1, Va, €a,.....Vn1, €, Vn
beginning and ending with vertices such that each edge e; is incident with v;_; and v;.

Definition: 2.3

If all the vertices in a walk are distinct, then it is called a Path and a path of length n is denoted by
Pn+1.

Definition: 2.4

A graph obtained by joining each u;to a vertex v; is called a Comb and denoted by P,". The Vetex
set and Edge set of P," is V[P,"] = {ui,vi: 1 <i<n} and E[P,'] = {(Uilli+1): 1 <1< n-13U{(uvi):

1 <i<n} respectively. P," has 2n vertices and 2n-1 edges.

Definition: 2.5

A closed path is called a Cycle and a cycle of length n is denoted by C..
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Definition: 2.6

C," is a graph obtained from G by attaching a pendent vertex from each vertex of the graph Cn is
called Crown.

3. MAIN RESULTS

Theorem: 3.1

P, has {a, b} lucky edge labeling graph for any a, b € N.
Proof:

Let V[P,]={ui: 1<i<n}and E[P,] = { (UUis): 1<i<n-1}.
Let f: V[P,] — {1, 2} defined by

_(1i=1mod?2
f(uz')'{z i =0mod?2
and 1 <i<(n—1)/2,fornis oddand 1 <i<n/2, for nis even.
_(1li=1mod?2
f(UZi'l)_{Z i =0mod 2

and 1 <i<(n+1)/2, fornisoddand 1 <i<n/2, for nis even.

Then the induced edge coloring are

whennisodd, 1 <i<(n—1)/2andwhenniseven, 1 <i<(n/2) -1
f*(UZiU2i+l) =3

whenn is odd, 1 <i<(n —1)/2and whennis even, 1 <i<n/2

f (UziaUz) = {421, i : (1) 223 g

It is clear that lucky edge labeling of P, is {2, 3, 4}.
Hence,P,, has lucky edge labeling graph.

For example, lucky edge labeling of Pgis shown in figure 1 and n(P,) = 4.

— @~

1 2 3 4 5 6

Theorem: 3.2
P." has {a, b, c} lucky edge labeling graph for any a, b, c € N.
Proof:

Let VP, T={{ui: 1 <i<n}, {vi: 1 <i<n}}and E[P,"] = {(Uillis1): 1 <i<n-1}u{(uivi): 1 <i<
n}.
Let f: V[P,'] — {1, 2, 3} defined by

_(1i=1mod?2
f(uz')_{Z i =0mod?2
and 1 <i<(n—1)/2,fornis oddand 1 <i<n/2, for nis even.
_(1li=1mod?2
f(UZi'l)_{Z i =0mod?2

and 1 <i<(n+1)/2,fornis oddand 1 <i<n/2, for nis even.
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f(vy) = 2
f(v)=3,2<i<n-1

f(v):{l n=0,1mod4
n 2 n=2,3mod4

Then the induced edge coloring are
whenn is odd, 1 <i<(n—1)/2 and whennis even, l <i<(n/2) —1
f*(UZiU2i+l) =3

whenn is odd, 1 <i<(n—1)/2and whennis even, 1 <i<n/2

* (2 i=1mod?2
f(u2..1u2.)—{4 i =0mod?2
fluwvy)=3

4 i= mod 4 .
f (uivi —{5 P = 3mod4for2§1§n-1.
X 3 n=0mod?2
f(uvn) =42 n= 1mod 4.

4 n =3 mod4

It is clear that lucky edge labeling of P," is {2, 3, 4, 5}.

Hence,P," hasluky edge labeling graph.

For example, lucky edge labeling of Ps* and Ps" are given in the figure 2a and figure 2b

and n(P,") = 5.

1 2 1 3 2 4 2 3 1
o U u
] ] [5 [2
v, v, v, v, Ve
2 3 3 3 1
Figure 2aand n(P,") =5
1 2 1 3 2 4 2 3 1 2 1
Us u, u, u, U, U
3 ]4 5 [5 [4 3
v, v, v, v, Vs Ve
2 3 3 3 3 2

Figure 2b and n(P,") =5
Theorem 3.3:

Ch:n=1,2,3 (mod4) has {a, b, c} lucky edge labeling and
Ch:1n=0 (mod4) has {a, b} lucky edge labeling for any a, b, c € N.
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Proof:
Let V[Ci] ={u;: 1 <i<n }and E[C] = {{(uiui+1): 1 <i<n-13U{(u, us)}}.
Case 1:

Let C, be the graph whenn = 0 (mod 4).

Let f: V[C,] — {1, 2} defined by
1i=1mod?2

)= <i<

f(ua) {ZiEOmodZ’l_l_n/z'
_(1i=1mod?2 .

f(Uzi-l)—{ziEOmOdZ,lSlSn/Z.

Then the induced edge coloring are
whenl <i<(n/2) -1,

f*(UZiU2i+1) =3,

f'(uquy) = 3.
whenl <i<n/2,

Fl) = {5 (20005

It is clear that the lucky edge labeling of C, : n=0 (mod 4) is {2, 3, 4}.

For example, Lucky edge labeling ofC, is given in the figure 3a and n(C,) = 4.
Case 2:

Let C,, be the graph when n=1 (mod 4).

Let f: V[C,] — {1, 2, 3} defined by

1i=1mod?2

fua) ={; |2 o s 1sisn/2.
_(1i=1mod?2 .
f(UZi—l)—{Z iEOmodZ’lSlsn/z'

f(u)=3,i=1(mod4) andi=n.
Then the induced edge coloring are
whenl <i<(n-—3)/2,

f (Ualizie) = 3.
when 1 <i<(n—1)/2,

) 2 i=1mod?2
f (Uzialai) = {4 i=0mod?2
when i=n,

f'(uuy) = 4 and f (Ui u;) = 5.
It is clear that the lucky edge labeling of C, : n =1 (mod 4) is clearly {2, 3, 4, 5}.
For example, Lucky edge labeling of Cs is shown in the figure 3b and n(C,) = 5.

1 2 1
Usp Uz
3 3
Uy Uz
2 4 2
Figure 3a and n(C,) = 4 Figure 3b and n(C,) =5
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Case 3:

Let C,, be the graph when n =2 (mod 4).
Let f: V[C,] — {1, 2, 3} defined by

1i=1mod?2 .

) = <1< _
fuz) {ZiEOmodZ’l_l_(n/z) 1
1i=1 d?2 .
f(uz"l):{z (= 0modz’ | SISO/ -1
(i = 1 (mod 4) .
f(ui)—3,{i = 2 (mod 4) and i =n, n-1.

Figure 3c and n(C,) = 6 Figure 3d and n(C,)) =5

Then the induced edge coloring are
whenl <i<(n/2) — 2,
f (Uzilizivr) = 3.
when 1<i<(n/2) -1,
- _(2i=1mod?2
Fa) ={y {2 o moa 2
when i= n-1 and n-2,
- _[5i=0mod4
F(Uitg) = {6 i =1mod 4
f'(uquy) = 4.

It is clear that the lucky edge labeling of C, : n =2 (mod 4) is clearly {2, 3, 4, 5, 6}.
For example, Lucky edge labeling of Cg is shown in the figure 3¢ and n(C,) = 6.
Case 4:

Let C, be the graph when n= 3 (mod 4).

Let f: V[C,] — {1, 2, 3} defined by

f(UZi):{l i =1mod?2 1 <i<(n—3)/2.

2i=0mod?2
1i=1 d?2 . .
f(u2i-l):{2 25022d2,1515(n+1)/2 and i= n-1

f(u)=3, i=2 (mod 4).
Then the induced edge coloring is
whenl <i<(n —3)/2,
f*(UgiU2i+1) =3.
when 1 <i<(n—3)/2,

. 2i=1 d?2
f (Uai-1Uzi) = {4 i =0 sz 2

* _[4 wheni=n—-1 « _
f(ui—lui)—{ S when i = 1 and f (unu) = 3.
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It is clear that the lucky edge labeling of C,, : n =3 (mod 4)is clearly {2, 3, 4, 5}.
For example, Lucky edge labeling of C; is shown in the figure 3d and n(C,) = 5.
Hence,C, has lucky edge labeling graph.

Theorem 3.4:

C.":n=0,1,2,3 (mod4) has {a, b, ¢} lucky edge labeling for any a, b, c € N.
Proof:

Let V[C,'1={ui:1<i<n}and{v;:1<i<n}and

E[C.] = {{(uis1): 1 <i<n-13U{(us u)} U{(uivi): 1 <i<n}}.

Case 1:

Let C," be the graph whenn = 0 (mod 4).

Let f: V[C,] — {1, 2, 3} defined by

_(1li=1mod?2 .
f(Uzi)—{2 iEOmodZ’lSlSn/Z'
_(1li=1mod?2 .
f(Uzi-l)—{2 iEOmodZ’lSlSn/Z'

f(v)=3,1<i<n.
Then the induced edge coloring are
when 1 <i<(n/2) -1,
f*(UZiU2i+1) =3
f'(uquy) = 3.
when 1 <i<n/2,
. =1 mod 2

. 2
f (Uai-aUzi) = {4 i = 0mod 2’

when 1 <i<n,
fam={t {2 4ameds

It is clear that the lucky edge labeling of C," : n=0(mod 4) is {2, 3,4, 5}.

For example, Lucky edge labeling ofC," is shown in the figure 4a and n(C,") = 5.

Case 2:

Let C," be the graph when n = 1 (mod 4).

Let f: V[C,'] — {1, 2, 3} defined by

1i=1mod?2

f(Uzi):{2 iEOmodZ’lSlsn/z'
_fli=1mod?2 .
f(uz”)_{z iEOmod2’1§1§n/2'

f(u)=3,i=1(mod4) andi=n.
f(v)) =2, f(vhy) =1
f(vp)=3,2<i<n
Then the induced edge coloring are
whenl <i<(n-—3)/2,
f (Uzilizis1) = 3.
when 1 <i<(n—1)/2,

N 2 i=1mod?2
f (Uai-1Uzi) = {4 i=0mod?2
when i=n,

f'(uiuy) = 4 and f (uj.1u;) = 5.
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whenn-2 <i<n,

5i=3mod4
f*(UiVi) :i3 i = 0mod 4.

6 i=1mod4
f*(U]_V]_) =3.

when 2 <1<n-3,
. _(4i=12mod4
f(uiv) = {5 i=03mod4
It is clear that the lucky edge labeling of C," :n=1 (mod 4) is {2, 3, 4, 5, 6}.

For example, Lucky edge labeling of Cs" is shown in the figure 4b and n(C,") = 6.

Case 3:
Let C," be the graph when n =2 (mod 4).
Let f: V[C,'] — {1, 2, 3} defined by

1i=1mod?2 .
)= <i< —
fuz) {ZiEOmodZ’l_l_(n/Z) 1
_{li=1mod?2 . _
f(UZi'l)_{ZiEOmodZ’ISIS(n/Z) 1
_n i=1(mod4) s _
f(U)=3, {2, (moa 4 @ndi=n,n-1.

f(vi)=1,i=n-1,n-2and f(v;j) =2,i=1,n.
f(vi)=3,2<i<n-3.
Then the induced edge coloring are
whenl <i<(n/2) — 2,
f*(UZiU2i+l) =3
whenl <i<(n/2) — 1,
f (Uialin) = {2 i=1mod?2

4 i=0mod?2
when i= n-1, n-2,

Fland={ 27 oa s
f'(uquy) = 4.

wheni =1, n-2,
f*(UiVi) =3.

when 2 <1<n-1,
* 4i=12mod4
fuivi) = {5 i = 0:3 mod 4’
f(uv)=5,i=n.
It is clear that the lucky edge labeling of C," :n=2 (mod 4) is {2, 3,4, 5, 6}.
For example, Lucky edge labeling of C¢" is shown in the figure 4c and n(C,") = 6.
Case 4:
Let C," be the graph when n = 3 (mod 4).
Let f: V[C,'] — {1, 2, 3} defined by

f(ua) = {; - ézgg 3 1<i<(n—3)/2.
f(Una) = {; ‘= ézgj 3 ,1<i<(n+1)/2 andi=n-1
f(ui)=3, i = 2 (mod 4).
2 i =3mod4
f(vi) ={3 i = 2mod 4,n-2<i<n.
1i=1mod4

f(v) =3, 1<i<n-3.
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Figure 4c and n(C,") =6 Figure 4d and n(C,") = 6

Then the induced edge coloring are
when 1 <i<(n—3)/2,

f (Uailizier) = 3.
when 1 <i<(n—3)/2,

f*(Uzi-luzi) = {421, i i (1) ngii g
f(Uiali) = {Lé ”LZZZ‘ ) ?; 11 '

f'(uquy) = 3.
whenn-2 <i<n,
N 2i=1mod3
f(uivi) =46 i = 2 mod 3.
4 i=0mod3

when 1 <1<n-3,

£(uv) = {4 i=1,2mod4
"5 i =0,3mod 4
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It is clear that the lucky edge labeling of C," :n=3 (mod 4) is {2, 3,4, 5, 6}.
For example, Lucky edge labeling of C;" is shown in the figure 4d and n(C,") = 6.

Hence,C," has lucky edge labeling graph.

4. CONCLUSION

Among all labelling lucky edge labelling has a special importance because it is incorporated with
coloring of graphs
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