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Abstract: A labeling f of G is said to be Ey- cordial if it is possible
to label the edges with the numbers from the set {0,1,2,......... k-
1} in such a way that, at each vertex v, the sum of the labels on
the edges incident with v modulo k satisfies the inequalities

|V(i) —V(j)| <land |e(i) - e(j)| <1, where v(s) and e(t) are

respectively, the number of vertices labeled with s and the
number of edges labelled with t. In this paper we prove that the
ladder graph, C,OK,, attaching triangle at each vertex of the
cycle, attaching k;; at each vertex of the cycle , flower
graph,LIC,, are E,- Cordial graphs.
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l. Introduction
A labeling or valuation of a graph G is an assignment of labels
to the vertices of G that induces for each edge xy a label
depending on the vertex labels f(x) and f(y). For all
terminology and notations in graph theory we follow Harary
[1] .Yilmaz and Cahit defined a new graph technique called
E«- Cordial labeling in 1997.Let f be an edge labeling of a
graph G=(V,E) such that f.E(G) — {0,1,2,......k-1} and the
induced vertex labeling be given as

(V) =(Z f(uv)j (mod k), where u,v eV and uveE. The

map f is called an E,- Cordial labeling of G, if the following
conditions are satisfied for all i, j € {0,1,2,......k-1}:

@ [e;()—e (3) =<1 and
@ e @)-v () <1
Where €, (i), e, (])denote the number of edges labeled

with i and j repectively and Vv, (i),V, () denote the number

of vertices labeled with i and j repectively. The graph G is
called E,- Cordial if it admits an E,- Cordial labeling. A graph
is E- Cordial if it is E,- Cordial.
Definition 1:

Let P, be a path on n vertices. A ladder graph P, x K, is

defined as the Cartesian product of P, and K; and it is denoted
by L.
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Theorem 1:
Ladder graph L, is E,-cordial for k =n-1 and k 0 (mod 3)
Proof :
The Ladder graph L, =P, x K,
Let ug,Uy,.....Un, V1, Voy...... Vv, be the vertices of L,.
The edge set of L, be
E(L,) = {(uitis1)/1<i<n-13FU{(vivir)/1<i<n-13U{(u;v)/ 1<i<n}
L, has 2n vertices and (3n-2) edges
Define f: E(L,) —{0,1,2,.....,.k-1} where k = n-1 as follows.
f(ui Ui+1): i-1,1<i<n-1
f(v;i Vis)= (n-2) — (i-1) , 1< i<n-1
f(u; vi))=i-1, 1< i< n-1
f(u, V)= n-2
Now e¢(0) = ef(1) = ............ = ef(k-2) =3, eq(k-1)=4,
The induced vertex labels are as follows.
Now f*(uy) = Sum of the edges incident with u, (mod k)
f'(u) =0
f'(up) =2
' (u;) = F((ui-)+3) (modk), i=3,4,....., k-1
f(u)=k-2
f(vi)=k-i, i=1,2,....k
f(Vier) = k-1
Then v¢(0) =3, v¢(i) =2, for i#k-2, vg(k-2)=3
In both the cases,
lee(D) — e()) | <1,V i,j and
|Vf(i) - Vf(j) | <LV Lj
L, is Ex — cordial for k= n-1 and k #0 (mod 3)
Iustration:1
Lg is E; — cordial
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Theorem 2:
The graph C,OK; is Ex —cordial for n 0 (mod4),
n>3 with k =n.

Proof :

Let C, be the cycle. Let vy, vy, ...... Vv, be the vertices
of C,. Let K, be the complete graph on two vertices. Now
attach k, to each vertex of the cycle C,. The newly obtained
graph is denoted by C,OK;,

Note that C,® K, is a graph with 3n vertices and 4n
edges. Let a;, b, i=1,2,....,n be the vertices adjacent to the rim
vertices of C,

Let the vertex set of G be

V@) ={a/l<i<n}U{bi/1<i<n}U{v; /1<i<n}
Let the edge set of G = C,, Ok, be
E(G) = {(v; vi:)/1 < i < n-13U{(v, vO)}U{(a; b)/1 < i < n}
U{(vib) /1 <i<n}U{(@v)/1<i<n}
Define f:E(G) —{0,1,2,.....,.k-1} where k=n as follows.

f(v; Vis1)= -1, 1< i< k where Vi =V

flvia)=i-1,1<i<k

f(ai bi): i-1,1<i<k

f(vib)=1i, 1<i<k-1

f(Virabis) =0

Now e;(0) = er(1)= coovvveivireinen, zek—1) = 4
The induced vertex labels are as follows

f'(vy) =0

f(v;)) = [f(vi.)+4)] mod k, 2 <i<k

f'(a;) =0

(@) = [f(ai.)+2)] mod k, 2 <i<k

f'(by) =0

(o) = [f(bi.)+2)] mod k, 2 <i<k

Then ve(0)= ve(1) oo vit(k—1) = 3

In both the cases
|ef(i) — ef(j) I < 1,V l,] and
lve(@) —ve() [ < LV i)
~ C, OK; is Ey— cordial for n #0 (mod 4) , n>3 with k=n
Illustration:2
Cs OK;is Es— cordial

© 2016 I JAIR. All Rights Reserved

Theorem 3:

A graph obtained by attaching k; ; at each vertex of
the cycle C,, is Ey — cordial, k#0 (mod 3) and k=n
Proof:

Let C, be the cycle ujus.....usus. Let v;, X;,yi,z; be the
vertices of the i copy of ky,3 in which v; is the central vertex.
Identify z; with u;,1<i< N .Let the resultant graph be G. The
edge set of G is

E(G)={(uui+)/1<i<nU{(upve)} U{(uiv; vixiviy; / 1<i<n }
It has 4n vertices and 4n edges.
Define f: E(G) —»> {0,1,2,....... k-1} by
f(uilisg) = i-1, Ugsg=Uy, 1<i <K
f(uvi) =1i-1, 1<i<k
fvix) =i-1, 1< i<k
fiviy) =i-1, 1<i<k

Now ef(0) = ef(1) = ..ccccuveneee. ef(k-1) =k-1

The induced vertex labels where k = n are as follows
f(uy) = k-1

f(u) = [f(ui.) +3] mod k, 1< i<k

f'(v)=0

f(v)) = [f(vi.1) +3] mod k, 1< i<k
ff(x)=i-1,1<i<k
ff(y)=i-1,1<i<Kk
then v¢(0) = vs (1) = ....... =vi(k-1) =4
In both the cases
lec() — es() | <L, Vij and |ve(D) — ve() [ S LV Q)
.. The graph is Ey — cordial, k #0 (mod 3) and k=n

Illustration:3

Attaching kj 3 at each vertex of the cycle Cs is Es — cordial,
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Il .flower graph
Definition 2:
A graph G is called a (nx m) — flower graph if it has n vertices
which form an n — cycle and n sets of m-2 vertices which form
m — cycles around the n — cycle on a single edge.This graph is
denoted by f«m.It is clear that f,., has n(m-1) vertices and mn
edges.
Theorem 4:
Flower graph fxs is Ex — cordial, where k%0 (mod 4)
and k=n.
Proof :
Let vy, Vo, ...... V,, be the vertices of n-cycle of fs
and {u;} be the i" sets of vertices,1 < i < n, Which form 3-
cycles, around the n-cycle so that 3 cycle intersects with n-
cycle on a single edge.
The edge set of the graph G is
E(G) = {(Vi Vi+1, VisaUi, ViUn,Vous/1 < i< n-13U{(v; uj)/1<i<n }
Then the graph has 2n vertices and 3n edges.
Define f: E(G) —{0,1,2,.....,k-1} where k=n is as follows.
f(Vi Vir1,)= i-1, 1< 0L K, Vi =Vy
f(VZi—l U2i_1)= 2i-2,1<i<k
f(VZi Uzi)z 2i-2,1<i<k
f(VZi U2i_1): 2i-1, 1<i<k
f(Voir1 Upi)= 2i-1, 1< <K, Viug =Vq
Now ef(0)= ef(1)= oovevernnen. er(k—1)=3
The induced vertex labels are as follows
' (v1)= k-2,
f'(vi)= [f(vi1+4)] mod k
f'(u)=1
f'(uz)=1
f"(Uzis1) = [f(Uzi1)+4] mod k
' (Uzis2) = [f(uz)+4] mod k
Then v¢(0) = v¢(1) =..coveneeee. =ve(k-1) =3
In both the cases
lee() — ee() | <L, Vi, j and |ve(D) — ve() | < 1L,V 0,j
=~ fixs is Ex — cordial, where k#0 (mod 4) and k=n
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Illustration:4
foxs IS Eqg — cordial.

4 o}

I11. Lotus inside a circle
Definition 3:

The graph lotus inside a circle is denoted by LIC,, n >3
and is defined as follows. Let S, be the star graph with
vertices by,by,b,...,b, whose centre is by . Let C,, be the cycle
of length n whose vertices are a;,8,as,...,a, .We join aj,; with
b; and b;,; for each i>1 and join a; with b; and b, .

Theorem 5:

The graph LIC,, is Ex — cordial for k > 4,
k%0 (mod5) and k=n
Proof :

The vertex set is V(LIC,,) = {bi/1<i<2n}U{ay/ 1<j<2n}
The edge set is E(LIC,n)={(boby) /1< i < 2n}U{(b; &) /1<i<2n}
U{(b. ai+1) /1<i<2n & ag = al}U{(ai ai+1) /1<i<2n &
Qn+1 = A1}

LIC,, has (4n+1) vertices and 8n edges.
Define f:E(LIC,) —{0,1,2,.....,k-1} where k=n is as follows.
f(bo b)) =i-1, 1I<i<k
f(bo biw) =i-1, 1<i<k
f(b; ;) = 2i-2 (modk), 1< i < 2k
f(b; ai+1) = 2i-1 (modk), 1<i < 2K, ape1 = &1
f(aZi_z aZi_l) =i-1, 1I<i<k-1,ax = dp
f(aZi_l aZi) =i-1,1<i<k-1

Now ef0) = ef(1) = ..coeuveee = eq(k-1)=8
The induced vertex labels are as follows
f(bp) =0

(b)) =1

(by) = [f(bi.)+5] mod k

f'(a) = k-1

f(a;) = [f(ai1)+5] mod k

Then v¢(0) =5, vf(1) = e =vg(k-1)=4

In both the cases

87



International Journal of Advanced and I nnovative Resear ch (2278-7844) / # 88/ Volume 5 I ssue 11

les(D) — e() | < L, Vi) and |ve(D) — ve() | S L,V i)
~ LIC,, is Ex — cordial for k>4, k # 0 (mod5) where k =n
Illustration :5

LICy,is Eg — cordial
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