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Abstract

The concept of Edge Odd Graceful Labeling was studied from Edge —Odd Graceful Labeling of the
Complete Bipartite Graph. It is a special type of labeling of a graph G that is if there is a bijection f from the
edge of G to the set  {1,3,5,...,(2q — 1)} so that the induced mapping f*:V - {0,1,2,...,2q} given by
f*(w) = X{f(uv)/uv e E} (mod2q) with p vertices. This paper deals with the edge odd graceful labeling of
some special graphs like Dutch Windmill Graph DZ* |, Di* and Circular Ladder Graph CL,

Keywords
Circular Ladder Graph, Dutch Windmill Graph, Edge, Odd.
1. Introduction

Graph labeling[1] plays an important role in research now a days. Graph Labeling is an acting tool
which contribute a lot in various field and makes very easy to handle many areas such as communication
network, circuit Layout etc. A graph labeling is a map which carries graph elements (vertices or edges) to the
integers subject to certain conditions .In 1967 Rosa introduced the concept of graph labeling methods. Then Lo
introduced edge graceful graphs, Dr.A.Soliraju and K.Chithra introduced Edge-Odd graceful labeling (EOGL).
In this paper the Dutch Wind mill graph D" , D* and Circular Ladder Graph CL,, are shown as EOGL graph.

2. Definition
2.1 Dutch Windmill Graph

The Dutch Windmill graph D]* [10] is the graph consisting m copies of complete graph K,, with a
vertex in common .
2.2 Circular ladder graph

Circular ladder graph CL,, [2] is the Cartesian product of a cycle of length n > 3 and an edge. It is
denoted as C,, X P;.
2.3 Edge Odd Graceful Labeling (EOGL)

A graph Labeling is said to be a EOGL [5,6,7,8,9,10] if there exists a bijection f: E — {1,3,5, ..., (2q —
1)} so that the induced mapping f*:V — {0,1,2, ...,2¢q} given by f*w) = X{f(uv) \ uv e E} (mod2q)
with p vertices.

3. Theorem
Every DI* (mis odd) is an Edge Odd graceful Labeling Graph.

Proof
Let the vertex set of DI" be V =V, UV, where V; ={u} common vertex and other vertices be
V, ={u;/i = 1to4m}.
Edgeset E = E; UE, UE; UE, U E5 U Eg, where
E; ={uy;/i = 1todm} , E, ={ujujyq /i =13,....to(4m —1)}, E3 ={uy_suy/i=1tom},
Ey = {ugi3ug /i =1tom}, Es ={ug ous/i=1tom} , Eg = {uy ouy /i =1tom}
First the edges are labeled as follows
fluuy) =20i —17 fori =1tom
fluuyi—1) =20i—1fori=1tom
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fluuy;_y) =20i—3fori=1tom
fluuy;_3) =20i—19fori =1tom
fugi_suy;) =20i —15fori=1tom
fugi_sug;—q) =20i —5fori=1tom
fugi_zug;—y) =20i—13fori=1tom
flugi_ouy) =20i—7fori=1tom
flugi_ougi—q) =20i—11fori=1tom
flugi_quy) =20i —9fori=1tom

Now, the vertex are labeled by induced mapping as follows ,

ffw=0

[ (uai—3) = [f ugi—3) + f (ugi—3usiz) + f (Uai—3usi—1) + f (Uai—3us;)](Mmod20m),i = 1,2, ...,
[ (uai—2) = [f ugi—) + f (ugi—ousai—3) + f (Uai—aUsi—1) + f (Uai—2us;)](Mmod20m),i = 1,2, ...,
[ (uai—1) = [f ugi—1) + f (ugimquaioz) + fUai—1Usi2) + f (Uai—1us)](mod20m),i = 1,2, ...,
fru) = [f uugy) + f(ugrtgi—z) + f@Uaitai—2) + f(Ugisi-1)](mod20m),i = 1,2, ..., m

333

Now the edge labels and vertex labels are distinct in Dg* (when m is odd)
So DI* (when m is odd) is an Edge Odd Graceful Labeling Graph.

3.1 Example

Fig 1 - Dutch Windmill Graph D2

4. Theorem
The Dutch Windmill Graph DJ* (m even) is edge odd Graceful Labeling Graph.
Proof
Let the vertex set of DJ* be V =V, UV, where V; = {u} common vertex and other vertices be V, =
{u;/i = 1to3m}.

Edge set E = E; UE, U E; U E,, where

E; ={uu;/i=1to3m}, E;, = {us;_yus;_1/i =1,2,3,....,m}, E3 = {us;_ju3;/i =1,2,3,....,m}and
E, ={us_ous /i=123,....,m}.

First the edges are labeled as follows

fluuz;_,) =4i—3 fori=1tom
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flugi_ousi_1) =4m+4i—3 fori=1tom
f(uzi_quz) =4i—1 fori=1tom
fluuz)) =4m+4i—1fori=1tom

m
fluug;_y) =8m+4i—3 for i=1to >

m
fluug;_1) =10m+4i—1 for i=1to >

m
fugi—sugi—3) =10m+4i—3 for i=1to >

m
flugi_sug) =8m+4i—1 fori=1to >
Now the induced vertex labels are

ffw=0

[ (usis) = [f (uutsi—s) + f (Ugi—sUsi—sa) + f (Ugi—sUgi—3)](mod12m) fori = 1to
[ (uei—a) = [f (uugi—a) + f (Usi—sUgi—4) + [ (Uei—3Usi—4)](Mod12m) fori = 1 to
[ (uei—3) = [f (uutsi—3) + f (Ugi—sUsi—3) + f (Ugi—aUgi—3)](mod12m)fori = 1to
[ (uei—2) = [f (uugi—z) + f (Ugi—auei—1) + f (ugi—2ug) | (mod12m)for i = 1 to %
[ (ugi—1) = [f (uugi—1) + f (Usi—2ugi—1) + f (Wei—1Ug)|(Mod12m) for i = 1 to %
[ (ue) = [f (wue) + f(uei—1uei) + f (Ugi—2ue)](mod12m) for i = 1 to %

Now the edge labels and vertex labels are distinct in D7* (when m is even)

So the Dutch Windmill Graph D3* (m even) is edge odd Graceful Labeling Graph.

NMIENIENES

4.1 Example

Fig 2 Dutch Windmill Graph Dz

5 Theorem
Every Circular ladder graph CL,, (n = 3) is edge odd graceful labeling graph.

Proof
Let the vertices of CL, be {uy, uy us ..., Uy vy, V5, V3, ..., Uy .

Edgesetbe E = EF;UE, UE; U E, ,Where E; = {wu;.1/i=12,..,(n— D} E, = {wyu, ,viv, },

E3 = {vivi+1 /l = 1'2! ey (n - 1)}, E4 = {uivi /l = 1,2, ...,n}.

First the edges are labeled as follows
fuuiy ) =2i—1 fori=12,..,(n—1),
fuu,) =2n-1
fovi)=4n+2i—-1 fori=12,..,(n—1)
fv, ) =6n-1
fv;,)=4n—-2i+1 for i=1.2,..,n

Now the induced vertex labels are
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ff) =6n-1

f*(ujp1 ) =4n+2i—1 for i=12,..,(n—-1)

f*(v1) = 14n — 1(mod 6n)

") =12n+ 2i — 1(mod 6n)fori=12,..,(n—1)

Now the edge labels and vertex labels are distinct in CL,,

So Every CL, (n = 3) isan Edge Odd Graceful Labeling Graph.

5.1 Example

Vg

Fig 3 - Circular Ladder Graph CLg
6 Conclusion

In this Paper Dutch Windmill Graph Dg* when m is odd and Di* when m is even are proved as Edge -
Odd Graceful Labeling Graphs are proved .Finally we Proved Every Circular ladder graph CL,, (n = 3) is edge
odd graceful labeling graph.
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