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Abstract

A graph (i = (V, E) is called E-cordial if il is possible lo label the edges with
the numbers from the set N = {0,1} and the induced vertezx labels f(v) are
computed by f(v) = >y, fu,v) (mod 2), where v € V and {u,v} € E
so that the conditions | v;(0) — vs(1) [< 1 and | e;(0) — es(1) |< 1 are
satisfied, where vy(t) and e;(i),i = 0,1 denote the number of verlices and
edges labeled with 0’s and 1’s, vespectively. The graph (¢ is called E-cordial
if it admits an E-cordial labelling. In this paper we investigale E-cordialily
of several families of graphs such as complete bipartite graphs, complele
graphs, wheels, elc.

1 Introduction

Cordial graphs were first introduced by I. Cahit [4],[5] in 1987, as a weaker
version of graceful and harmonious graphs and was based on { 0,1 }-binary
labelling of vertices. Other types of cordial graphs were cousidered in (8]-
[11]). On the otherhand edge-graceful labelling of graphs was introduced
by Lo in 1985 [12]. Let G(V, E) be a simple graph with | V |= p and
| E ]= q. Then (7 is said to be edge-graceful if there exists a bijection f :
E — {1,2,...,¢} such that the induced mapping f+ : V — {0,1,2,...,p—1}
which is defined by f+(v) = 3y, vyep f(1,v)  (mod p) is also bijection.
Lee conjectured that every tree with odd number of vertices is edge-graceful
[6],[7]. The graph labellings introduced in this paper may be considered as a
weaker version of edge-graceful labellings but have considerable differences
than the cordial graphs. Terms not defined in the paper can be found in
[1)-[3].

In this paper, we have studied cordiality on binary edge labelling of graphs.
We have observed that any graph fails to be E-cordial when the number of
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vertices of the graph | V |=2 (mod 4).
An E-cordial labelling of a graph can be defined as follows:

Definition 1.1 Let f be a binary edge labelling of graph G = {V,E},
te. f: E(G) — {0,1}, and the induced verter labelling is given as
f(v) = Yoy, f(u,v) (mod 2), where v €V and {u,v} € E.

f is called an E-cordial labelling of G, if the following conditions are satis-
fied:

1)]es(0) - e;() [< 1,

2)v(0) — v (D IS 1

where €4 (0), ey (1) denote the number of edges, and v;(0), vy (1) denote the
number of vertices labelled with 0’s and I’s respectively.

The graph i is called E-cordial if it admils an E-cordial labelling.

Before going any further it would be useful to give some basic theorems
related to the E-cordiality of graphs.

Lemma 1.1 If a labelling f of any graph satisfies | ef(0) — ez(1) |< 1,
then vy(1) = 0(mod2).

Proof: Since the edges labelled with 1, change the parity of two vertices
at a time, when we label the edges of a graph such that | ef(0)—es(1) |< 1,
we necessarily end up with an even number of vertices labelled with 1,
regardless of the number of edges and vertices of the graph. D

Theorem 1.1 Necessary condition for a graph G, lo admil en E-cordial
labelling is that n £ 2 (mod 4), where n denotes the number of vertices of

G.
Proof: Foragraph withn =2 (mod 4) vertices, to admit an E-cordial

labelling, we must have v;(0) = vy(1) = 5. However, 3 =1 (mod 2)is
an odd number and this contradicts Lemma 1.1. O

Corollary 1.1 If G is a graph withn =1 (mod 4) vertices, and f is an
E-cordial labelling of (7, then vy (0) = vy (1) + 1

Proof: It is possible to write n as the sum of two adjacent numbers.
je. Leta=2;1=0 (mod2)andb=ca+1=2 =1 (mod 2) then
n = a+b. Soit is clearly seen in the light of Lemma 1.1 that vy(l) =
and vy (0) = b, s0 v5(0) = vy(1)+ 1. O

Corollary 1.2 If G is a graph with n =3 (mod 4) vertices, and f is an
E-cordial labelling of G7, then vy(1) = vy (0) + 1.

Proof: It is possible to write n as the sum of two adjacent numbers.
ie. Let a = "T" =0 (mod2)andb=a+1=2 =1 (mod2) then
n = a+b. So it is clearly seen in the light of Lemma 1.1 that v;(0) = a
and vy (1) =b,s0 vy(1) =v;(0)+ 1. O
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2 Trees

A tree is a connected graph that contains no subgraphs isomorphic to a
cycle and there exists exactly one path between any two vertices. Let v
denote the number of vertices and e the number of edges of a tree, then
v=e+ |

Theorem 2.1 Every iree is E-cordial if and only if n #2 (mod 4).

Proof: Necessity follows fromm Theorem 1.1. For sufliciency we use in-
duction on n.
Assume that f is an E-cordial labelling of an (n—1)-vertex tree 7;,_;. Then
there are three possible cases for T}, _1, these are:

1) n—1=0 (mod4)
2) n—1=1 (mod4)
3) n—1=3 (mod4)

Now assume that u is a vertex of T,,_) while w is not. Add a new edge
{u,w} to T,,_1, thus obtaining a new tree with n vertices, namely Ty,
(weT,).

Case I: n—1 =0 (mod 4) implies that v,(0) = vs(1) and | ef(0) —
es(1) |= 1.

Adding a new vertex results in 7;, with n =1 (mod 4). In order for T,
to have an E-cordial labelling f’, it is required that ¢;:(0) = e;/(1) and
vs(0) = vy (1) + 1 ( by Corollary 1.3).

l.a) Assume f(u) = 0 and e;(0) = ey(1) + 1. Let f'(u,w) = 1, then
F(u) =1, f/(w) = 1. So we have e;:(0) = ep (1) and vy (1) = vy (0) + 3.

Thus f’ is not an E-cordial labelling of T, in this case.

1.0) Assume f(u) = 0 and es(1) = e;(0) + 1. Let f'(u,w) = 0, then
f'(w) =0, f'(u) =0. So we have e (0) = es (1) and vs:(0) = vy (1) + 1.
Thus f' is an E-cordial labelling of T;,.

l.e) Assume f(u) = 1 and e;(0) = e;(1) + 1. Let f'(u,w) = 1, then
f'(u) =0, f/(w) = 1. So we have e;:(0) = e+(1) and vy (0) = vy (1) + 1.
Thus f’ is an E-cordial labelling of T;,.

1.d) Assume f(u) = 1 and e;(1) = €s(0) + 1. Let f'(u,w) = 0, then
fl(u) =1, f'(w) = 0. So we have es(0) = es(1) and vy:(0) = vy (1) + 1.
Thus f’ is an E-cordial labelling of T;,.

Observation: If f is an E-cordial labelling of T,,_, where n — 1 =0

(mod 4) with e;(0) = es(1)+ 1, in order for f’ to be an E-cordial labelling
of T,,, T, = Th1 U {u,w}, label of vertex u in T,,_; must be f(u) =1
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(proved in case 1.a).

Case 2: n—1 =1 (mod 4) implies that vs(0) = vs(1) + 1 (Corollary
1.3) and ey (0) = ey (1), as obtained in Case 1. Adding a new vertex results
in T,, with n = 2 (mod 4) and it is not possible to have an E-cordial
labelling of T,, (Theorem 1.1), as it will be shown below:

2.a) Assume f(u) = 0 and let f'(u,w) = 0, then f'(u) =0, f/(w)=0
and e;(0) = epe (1) + 1, vye(0) = vy (1) + 2.

2.0)Assume f(u) = 0 and let f'(u,w) = 1, then f'(v) =1, f'(w) =1
and ep: (1) = ep(0) + 1, vpe(1) = vy (0) + 2.

2.c)Assume f(u) = | and let f'(u,w) = 0, then f'(u) =1, f/(w) =0
and ep(0) = epr (1) + 1, vpe(0) = vpr (1) + 2.

2.d)Assume f(u) = 1 and let f'(u,w) = 1, then f'(u) =0, fl{(w) =1
and egr (1) = ep(0) + 1, vy (0) = vype (1) + 2.
So it is not possible to have an E-cordial labelling of 7,, when n = 2
(mod 4).

Case 3: When n— 1 =2 (mod 4), f is not an E-cordial labelling of
Tu-1, but we have | ef(0) —es (1) |= 1, | v5(0) — vy(1) [= 2, as obtained in
Case 2 above. Adding a new vertex resultsin7,,, n =3 (mod 4). In order
for T,, to admit an E-cordial labelling we must have e;:(0) = ey/(1) and
vp(1) = v (0)+ 1, since by Corollary 1.2 v/ (1) = vy (0)+1 is not possible.

3.a) Assume f(u) = 0 and vp(0) = v;(1) + 2.
(i) If e/ (0) = e, (1) + 1, let. f'(u, w) = 1.
Then f'(u) =1, f'(w) = | and e5:(0) = eg(1), vy (1) = vy (0) + 1.
(7)) If ey (1) = ep(0) + 1, let f'(u,w) = 0.
Then f'(u) =0, f'(w) = 0 and ¢;(0) = ep (1), v/ (0) = vy (1) + 3.

3.b) Assume f(u) = 0 and vy (1) = vy (0)+2. According to the outcome
of Case 2.b we have e;(1) = e;(0) + 1. Let f'(u,w) =0, then f'(u) = 0,
f'(w) =0 and e;:(0) = e/ (1) ,vp(1) = vy (0) + L.

3.¢) Assume f(u) = | and v;(0) = vy (1) + 2
(2) f eg(0) = es (1) + 1, let f'(u,w)=1.
Then f'(u) =0 ,f'(w) =1 and ez (0) = ep (1), vy(0) = vy (1) + 3.
(i) f eg(1) = e (0) + 1, let f'(u,w) =0.
Then f'(u) =1 ,f'(w) =0 and e;(0) = ep (1) ,vp:(1) = vy (0) + 1.
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3.d) Assume f(u) = L and vy(1) = vg(0) + 2. from Case 2.b (1) =
es(0) + 1, and let f'(u,w) = 0. Then f'(u) = 1 ,f'(w) = 0 and €;:(0) =
ef:(l), v/:(l) = v,:(O) + 1.

Case 4: n—1 = 3 (mod 4) implies that v;(1) = v;(0) + 1 and
es(0) = e + f(1), by Corollary 1.2 and as we have obtained in Case 3.
Adding a new vertex to T;,_; results in 7;, with n =0 (mod 4).

4.a) Assume f(u) = 0 and let f'(u,w) = 0. Then f'(u) =0, f/(w) =0
and t’.f/(O) = t’f/(l)-l- l, vf:(O) = vj:(l),

4.b) Assume f(u) = 0 and let f'(u,w) = 1. Then f'(u) = 1, fi{w) =1
and ep(l) = EJI(O) + 1, vy (1) = vy (0) + 4.

4.c) Assume f(u) = 1 and let f'(u,w) =0. Then f'(u) =1, f'(w) =0
and e;(0) = epr (1) + 1, vy (0) = vy (1).

4.d) Assume f(u) = 1 and let f'(u,w) = 1. Then f'(u) =0, f'(w) =1
and e;/ (1) = es(0)+ 1, vy (0) = vye(1).
This completes the induction step, and thus the proof. We conclude that
any tree T;,, n £ 2 (mod 4) can have an E-cordial labelling. O

3 Complete Graphs and Complete Bipartite
Graphs

Theorem 3.1 The complele graph K,, is E-cordial for alln £ 2 (mod 4).

Proof: Necessity follows from Theorem 1.1.
For sufficiency, the induction step is given as follows;

Case a) Let f be the E-cordial labelling of K,, , when n =3 (mod 4),
i.e. n = 4k 4+ 3. By Corollary 1.2, we have v,(1) = v;(0) + | and we can
assume w.l.o.g. that e;(1) = e;(0) + 1.

Let
L _J 0 =12, 2k+1]
Jwi) = { I i=2k+2,...,4k+3

Add a new vertex v, 4, adjacent to each vertex of K,,, thus obtaining K, 4,
. Let f' be a binary labelling of K, 41, such that:

- 1 i=13,... Ak+3
f (Vi Vngr) = { 0 i=24,... 4k+2
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and
f ) = 1 i=1,3.... 2k+1 and i=2k+2,... 4k+2
YEY 0 i=24,....2k and i=2k+3,... 4k+3

and it follows that f'(vn41) = 0 and vy (0) = vy (1), €5+(0) = ey:(1) .There-
fore f’ is an E-cordial labelling of K41, where n+ 1 =0 (mod 4).

Case b) Let f be the E-cordial labelling of K,, when n =0 (mod 4),
i.e. n = 4k. We have v;(0) = v5(1) and e;(0) = es(1).Let,

_ 0 i=1,2,...,‘2k
f(vi)—{l i=2k+1,... .4k

Add a new vertex v,4), adjacent to each vertex of K,, thus obtaining
Kn41.Let f' be binary labelling of K, 41, such that;

. _J 1 i=13,... 4k-1
f(”“""“)’{ 0 i=24,..4k

and
F(wi) = 1 i=1,3,...,2k-1 and i=2k+2,2k+4,. .. 4k
Y71 0 i=24,....2k and i=2k+1,2k+3,. .. 4k-1

So it follows that f'(va41) = 0 and v (0) = vy (1) + 1, e4(0) = ep(l) .
Therefore f' is an E-cordial labelling K41 , where n+ 1 =1 (mod 4).

Case c) Let f be the E-cordial labelling of \y,, when n =1 (mod 4).
Le. n =4k + 1. We have by Corollary 1.1, vy (0) = vy(1) + 1 and e;(0) =
es(1).

Let
Flos) = 0 i=1,2,...,2k+1
YT i=2k42,2k+3,. .. 4k+1

Add a new vertex v, 41, adjacent to each vertex of K, thus obtaining K4,
. Let f’ be a binary labelling of K, 4, such that;

RN (5 B S S s
f(”"""“)'{ 0 i=24, .4k

and,

F(w) = 1 i=13,...,2k+1 and i=2k+2,2k+4,. .. 4k
YTl 0 1=24,... .2k and i=2k+3,2k+5,. .. 4k+1

So it follows that f'(va41) =1 and vy (1) = vy (0)+ 2, ep: (1) = €5:(0) + 1
It is clearly seen that f’ is not an E-cordial labelling of K4, where
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n+1=2 (mod 4), as Theorem 1.1 implies.

Case d) Let f be the binary labelling of K,, , when n = 2 (mod 4),
ie. n=4k+2, with v;(1) = v;(0) + 2 and e;(1) = e;(0) + 1 as obtained
in Case c. Let,

0 i=1,2,....,2k
f(o) = { 1 i=2k+1.2k42,... dk+2

Add a new vertex v,y , adjacent to each vertex of K, , thus obtaining
Kn41 .Let f' be binary labelling of K, 41, such that;

. 1 =13, 4k+1
Fvi vnsn) ‘{ 0 =02, .. 4k+2
and
o) = 1 1=1,3,...,2k-1 and i=2k+42,2k+4,. .. 4k+2
Y10 i=2/4,...,2k and i=2k+1,2k+3,. .. 4k+1

So it follows that f'(vu41) = 1 and vp (1) = v (0) + 1, €5+ (1) = €4(0) +
1. Therefore f’ is an E-cordial labelling of K, +; , where n+1 =3 (mod 4).
And this completes the proof. O

Case b is illustrated in the figure below :
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The number of vertices in the complete bipartite graph K, ,, is v =
n + m, and the number of edges is e = n - m. Let
N = {uj,ua,...,un},
M = {w;,we,...,wy}.
The vertices of Ky 5, are labelled as follows:

m

flu) =) fleij) (mod 2),i=1,2,...,n

j=1

flw;) = Zf(r'j,g) (mod 2),7 =1,2,...,mn.

i=|

Let L be an n x m atrix, consisting of 0’s and 1’s, such that :

fori=1,...,n,
m

3 Ll ) = flw)

i=

andforj=1,...,m,

> Ll 5] = flw))
i=|1

flerr) flers) ..
flean) flean) ... fleam)
L = J(esn)

f(e;z,l) f(Cn,ZZ) f(en,m)

We will use this matrix for denoting the labelling of K, ,. And for
standardization we will assume n > m.

Lemma 3.1 The complete bipartile graph K, , is E-cordial ¢ff n = 0
(mod 2).

Proof: Necessity follows from Theorem 1.1, For sulliciency we present

an edge labelling algorithm.
Let
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(1 i<
”[”J]‘{o ifi>j

and

(1 i<
L["’]z{ 0 ifis>

[ RIXT

and the resulting matrix L will represent an E-cordial labelling of Kan
with e;(0) = e;(1) and vs(0) = vy(1). O

Theorem 3.2 The complete bipartite graph K, is E-cordial for all mn
such thetm+n#2 (mod 4).

Proof: Necessity follows from Theorein 1.1. For sufficiency we present
an edge labelling algorithin. There are 4 possible cases for n and m:
1) n = odd, m = odd;
2) n = even, m = cven;
3) n = odd, m = even;
4) n = even, m = odd.
Let us examine E-cordiality of K, ,, in each case:

Case 1: Both n and m are odd, therefore it is required that vy (0) =
vs(1), for f to be an E-cordial labelling of A, ,,,. Assume w.lo.g. that
n>m (n# m by Lemma 3.1). Label the edges of K, ,, as follows:

Let

.. 0 i=1,....%1 j=1,....m
wia={ ) Zaa 0T

T ..an,j= Lo,m

—

andifn=1 (mod 4)

ifn=3 (mod4)
[71 + 1 ] _ J veees o
j= L':,"—' co,m
The resulting induced vertex labels will give vy (0) = vs(1).

Case 2: Both n and m are cven, therefore it is required that vs(0) =
vy(1) and ef(0) = e4(1), for f to be an E-cordial labelling of K, . The
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case n = m was proven to be E-cordial in Lemma 3.1. Now label the edges
of K, m as follows:

()Ifn=m=2 (mod4), then let k = 242,
fori=1,...,k,j=1,....m L[i,j]: 1,
fori=k+l,,,,,%;

fori=n—-k+1,j=1,...,mL[j]=0.
Such a labelling will result in v;(0) = vy (1) and e;(0) = e;(1).

(@) fn=m=0 (mod 4), initialize L as follows :
fori= l,...,%,

L 1 ":l,...,ﬂ
L[z,le{ }'_%4.1,2... m

-
=

]

1,...,
%+l,..‘,m

x|

Then choose an arbitrary entry of L, namely L[, ¢}, and switch the parities
of Lla,c] and L[n — a + 1,¢]. This technique is called Column Parity Gen-
erator. Finally, apply the Row Parity Generator Technique on all entries
of a row, that is to say, choose an arbitrary row » of L, and change the
parities of all entries L[»,j],j=1,...,m.

The resulting matrix L will represent an E-cordial labelling f, with v;(0) =
vr(1) and ef(0) = ey (1).

Case 3: n is odd and m is even, therefore it is required that e;(0) =
es(1) and | v7(0) — vs(1) |= 1, for f to be an E-cordial labelling of Ky m.
Apply the labelling as follows :
Initialize L as

.. 1 i=1,.. ,
L[z,]]z{o z:l';ﬁ 7 0 J

n—1 :
o I,..
NN W)

i
—_
'ﬂ
3
s



fori:%’—l

T+1,...,m

Then select an arbitrary column ¢ of L, and let k£ denote the number of
entries on which we apply the column parity generator technique.

() Iffm=0 (mod4)andn+m=1 (mod 4) then k = 231

(@) Um=0 (modd4)andn+m=3 (mod4) then k = l}'—';
(i) fm=2 (mod4)and n+m=1 (mod 4) then k = 233;

() fm=2 (mod4)andn+m=3 (mod4)then k=221,

After transposing the parities of & entries on column ¢ with their sym-
metrics, the resulting L matrix will represent an E-cordial labelling of

Kn,m with e(0) = ey(1) and vy(0) = vy(I)+ 1l if n+ m =1 (mod 4);
(D =v(0)+1ifn+m=3 (mod4).

Case 4: n is even and m is odd, therefore it is required that es(0) =

es(1) and | v5(0) — vy (1) [= 1, for f to be an E-cordial labelling of Ky p,.
Apply the labelling as follows :
Initialize L as

fori=1,...,n,

for j = mil
= . 1 i:l,...,%
L[z,J]—{o i=3+1L...n

Then select an arbitrary row » of L, and let k denote the number of
entries on which we apply the row parity generator technique.

(Ifn=0 (modd4)andn+m=1 (mod4) then k = 2=1;

= k)
(#@)fn=0 (mod4)andn+m=3 (mod4) then k = 2L,
(@) If n=2 (mod4) and n+m =1 (mod 4) then k = 273,
() Ifn=2 (modd)andn+m=3 (mod4) then &k = "‘4".

After transposing the parities of & entries on row » with their symmetrics,
the resulting L matrix will represent an E-cordial labelling of K, » with
er(0) = es(1) and vs(0) = vy(1)+ 1 if n+m =1 (mod4); vy(l) =
v(0)+lifn+m=3 (mod4).

So we conclude that K, ,, is E-cordial Vi,m : n 4+ m % 2

(mod 4), and
this completes the proof.0
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Case 1 is illustrated below for Ky g

O 0 0 O O

Kys

4 Cycles and Perfect Matchings

The cycle of length n, (', is the graph with n vertices vy, vs,...,v, and
the edges €} 2,€23,...,¢€n1.

Theorem 4.1 The cycle C,, is E-cordial if and only if n #£2 (mod 4).
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Proof: Necessity follows from Theorem 1.1. For sufficiency, label the
edges of (U, as follows:

) 0 fe=1,2 (mod4)
Jteis) = { I ifi=0,3 (mod4)

It can easily be verified that f is E-cordial, since we have for n = 0
(mod 4) vs(0) = vy(1) and es(0) = e;(1); for n = (mod 4) vs(0) =
ve(l)+ 1 and ef(0) = ey(1)+ I; and for n =3 (inod 4) vy (1) = vs(0) + 1
and e;(0) = es(1)+ 1. D

Theorem 4.2 The regular graph of degree 1 on 2n vertices, L(2n), is E-
cordial if and only if n Z1 (mod 2).

Proof: Necessity follows from Theorem 1.1. It is not possible to have an
E-cordial labelling of L(2n) when 2n =2 (mod 4),ie. n =1 (mod 2).
For each of the n edges in L(2n), the two vertices incident with that edge
takes the same label as it. Therefore we always have v;(0) = 2¢;(0) and
vy (1) = 2e4(1).

If n = 0 (mod2), then we have e;(0) = e;(1) and vy(0) = vg(1).
However, when n = | (mod 2) we either have ¢;(0) = ¢;(1) + 1 and
ve(0) =vp(1)+ 2, 0rep(l) =ep(0)+ 1 and vy (1) = vy (0) + 2. O

5 Friendship Graphs, Fans, and Wheels

The friendship graph F,, consists of n triangles with a common vertex. Fy
has v = 2n + 1 vertices and e = 3n edges.

Theorem 5.1 The friendship graph F,, s E-cordial for all n > 1.

Proof: The necessary condition for E-cordiality, v # 2 (mod 4) (The-
orem 1.1), always holds for F,, since it has 2n+ 1 =1 (mod 2) vertices.
For sufficiency, consider the frienship graph as the union of a star S», and
n I-factors. Label the edges of Sy, as:

1 i=1,35,...
f("‘)‘{ 0 i=2,4,6,...

Then starting with the one adjacent to e, label the I-factors with 1,0,1,0,1,0,..
in clockwise direction. This will obviously result in an E-cordial labelling
of F,,. O
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The fan f, (n > 2) is obtained by joining all vertices of the path P, to
a further vertex called the center. f, has v = n+ 1 vertices and e = 2n—1
edges.

Theorem 5.2 The fan f, is E-cordial if and only if n 1 (mod 4).

Proof: Necessity follows from Theorem 1.1. For sufficiency carry out
the labelling in the following manner:
Let e;,€9,...,e,—1 be the edges on P,; label these edges as:

l i = l Dy, ...
f(e‘)‘{o i=2,4,6,...
Then let e, en41, ..., €201 be the edges of star 5, and label these edges

with 1,0,1,0, 1,0, ... in order, starting with e,,. Such a labelling will result
in an E-cordial labelling of f,, for n £ 1 (mod 4). O

The wheel W, is obtained by joining all vertices of cycle (', to the
center. W, contains v = n + 1 vertices and e = 2n edges.

Theorem 5.3 The wheel W,, is E-cordial if and only if n # 1 (mod 4).

Proof: Necessity follows from Theorem 1.1.
For sufficiency apply the labelling as follows:
Let e, e2,...,en be the spoke edges of W,, and e 2,e23,...,¢,, be the
edges of the cycle C,, (C,, C W,,). Define the labelling f as follows :

loifl<ignd
) = =t Ty
fe:) {0 ifesl <i<n

and ] (mod 2)
_J 1 ifi=0 (mod2

feiivi) = { 0 ifi=1 (mod?2)
It can easily be verified that, under the labelling f
ifn=0 (mod 4) we have v;(0) = vs(1) + 1,
if n =2 (mod 4) we have vs(1) = vs(0) + 1,
ifn=3 (mod 4) we have vs(1) = vs(0).
Hence, W, is E-cordial iff n £ | (mod 4), and this completes the proof.
]

6 Generalization of the Problem and the Fi-
nal Remarks

In [5], 1.Cahit defined a natural generalization of cordial labelling, called
k-equitable labelling.



Definition 6.1 A labelling f : V() — {0,1,...,k — 1} is called k-
equilable if the conditions | vy(i) — vs(j) |[< 1 and | (i) — ef(j) IS 1,
i# 34,47 =0,1,...,k — 1 are salisfied, where vy(z) and ef(x), z €
{0,1,...,k—1}, are the number of verlices and edges of G respectively with
label z, and the induced edge-labelling f is given by f(u,v) =| f(u) - f(v) |

Now we combine the k-equitable labelling and the edge-graceful la-
belling of graphs and we define a new graph labelling technique, called
E}-Cordial labelling.

Definition 6.2 Let f be an edge labelling of graph (+ = {V, E'}, such that
fE(G)— {0,1,2,....k — 1}, and the induced vertex labelling is given as
f(v) = 3y, f(u,v) (mod k), where v € V and {u,v} € E. [ is called
an Ej-cordial labelling of (i, if the following condilions are salisfied for
B i=01,.. . k=1i#j:

1) |es(i) —es(G) IS L,
2) lvg(@) —vs(G) IS 1,

where e; (i), e;(j) denote the number of edges, and vy (i), vy(j) denote the
number of vertices labelled with i's and j’s respectively.
The graph (i is called Ey-cordial if it admils an Ep-cordial labelling.

The case k = 2 is the E-cordial case which forms the core of this study.
In [13] the E3-cordial labelling is defined and the Ej-cordiality of some
special graphs is discussed.

The Ej-cordial labelling approaches to the edge-graceful labelling, as
k increases. Edge-graceful graphs have been attracting graph theorists for
the last decade, a number of conjectures have been proposed, and many
problems related to the topic remain unsolved.

We expect that, a stepwise study(increasing k one by one) of E-cordial
labelling of graphs will give us a better vision of edge-graceful graphs. It
may also help the proof of some conjectures related to edge-graceful graphs.

(o]
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