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Introduction (ii)
Cordial graphs were first introduced by I.Cahit in 1987 as a

weaker version of graceful and harmonious graphs and was E(PI)'

based on {0, 1}- binary labeling of vertices [1 - 3]. On the other

hand edge-graceful labeling of graphs was introduced by Lo in (i) g

1985. Edge — Cordial (E-cordial) graphs was introduced by Ng

and Lee for graphs on 4n, 4n+1 and 4n+3 vertices in 1988.

Combining k-equitable labeling and edge — graceful labeling of k ) .

graphs, in[5] Yilmag and Cahit have defined a new graph Case(1): IftzOort>E,deflne f: E(Pn).—>{0,1,...,k-l}as

labeling technique, called Ex — cordial labeling in 1997[89]. Let )

f be an edge labeling of a graph G = (V,E) such that f: follows:

E(G)—{0,1,2,...k-1} and the induced vertex kbeling be given as f(E'i) =0 and f(e;) = k-1- 0

fiv) = z f(uv) (mod K), where u, v € Vand uv eE The map f is Where i-1 =00 (mod k), 0 <1 <k Weclaim that f induces an

u

lled E dial label £ G if the followi dit Ex — cordial labeling on P} . Clearly the sequence {f(e;)} is k-1,
called an E — cordial labeling of G, if the following conditions = > '\ 4 ko 21 0. k1,10, k1, k2,... kt+l
are satisfied forall i, j € {0,1,...k-1}: .

(1) | er(i)-er ()|< 1and and the sequence {f(e’i) }is 0,1,2,...k-1,...0,1,..., k-
@) [ve@)-veG)|< 1 1,0,1,2,..., t-1.

where & (), e () denote the nunber of the edges labeled with iand j We note that

respectively and v ()vs () denote the number of vertices labeled @ Ift=0,

V1,...,vy bethe pendant vertices of P; andu; v

= UjlUj+ forall i=1,2,...,n-1 and

(iv) i == =ujvjforall i=1,2,...,n

with i and j respectively. The graph G is called Ex-cordial if it 2m ifi #0

admits an Ex — cordial labeling. A graph is E — cordial if it is E; ed) = 2m-1 if i=0.

— cordial. For an extensive survey on graph labeling we refer to

Gallian[4]. QIf t£0,

In this paper, we investigate the Ey - Cordial labeling of the _ 2m+2 fork-t<i<t
graphs P; , E, and C; ediy = 2m+l fori<k-tori>t
Main Results ®)| efi)edi)|< 1 forallij e {0,1,.k-1} .

If G is a graph, then G" is the graph obtained from G by adding (@) f(u))*+f(vi) =k-1 foralli #n fluy) =0
a (new) pendant vertexto each vertex of G. The paths, cycles on () Ift=0, vi(i) = 2m forall i

n vertices are denoted by P, and C, respectively. ©6) Ift£0

Theorem 2.1. If n>1 is odd, then P; is Ex —cordial for all k > ) 2m+1 if 1 <i<k-tort<i

2 vi) =< 2m+2  ift=0orkt<i<t

Proof: Let n = mk + t, where 0 < t < k. Let () | v)vei) |< 1, foralli,j € {0,1....k-
(i) Pn=uUjy Us....u, be the pathin P = n with deg(u;) #1 1}

Thus in this case themap finduces an Ex — cordial labeling for

forall i=1,2,...n in P; +
Pn
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k
Case (2) 125 1< - define . E(p;). —0.1,...k-1} as

f(e';)=00 and f(g;) = k-1-0. Wherei <mk andi=
O@mod k)
f(e'mk+i) =iand f(emk+i) = k-i-1, for 1 <i<t.

Clearly,
2+l ifi=k-1,0 <i<t, kt<i<k-3
ve(i) = 2m ifi =k-2 andt<i < k-t.
2m+l  if i =1,2,...t, ket, k-t+1,... k-2

<i<k-t, iF k-1

an Ex — cofdial labeling.
If t =1, define f: E (Pf;).—»{o,l,...,k-l}as
f(e’n) = k-1; f(eln—l) =0

f(e'i)=D O fori<n-2;

f(ei): k-O00O -1 forall i=1,2,....,n

Where i-1 =00 (mod k), 0 <00 <k .

2m ifi=0ort edi) =
In this case f induces
Case (3):

Clearly,
] 2m forall i#0
edi) =) 2m+1  fori=0
2m for all i # 1,k-1
vi(i) =<« 2m+l  fori=1k-1
This map f induces an Ey — cordial labeling.

Theorem 2.2 If n'is even and n # k/2(mod k), P} is Ex — cordial.
Proof: Let

(i) U1,Up,...un be thepath in P} with deg(u;) #1 in P; .

(i) v,...vy be the pendant vertices of P} and ujv; eE (P;)
(iii) e; = Uiujs forall i=1,2,...,n-1 and e’; = ujv;for all

i=1,2,...n.
(iv) n=mk+, 0<t<k

Case (i): If t=0 or t >k/2, define fon E(P;) as follows:
f(e'i) =[ and f(ei) =k-00 -1 forall i where 1 =00 (mod

K.0 <00 <k
Clearly, ift =0,
2m _ ifi#0
2m-1 er(i) = if i=0.
v(i) = 2m forall i.
ift#£ 0.
2m+2 forkt<i<t
2m+1 er(i) = fori<k-tori>t.
L (2m2 fori=0kt, <i<t
vii) = 2m+1 for1

<i< k-t ori>t.
Case(2): Ift =1, defi

fle)) =kt f((e'na) =0

f(e'i) = forall i <n-2,
f(e'i) =k-1-00 forall 1=1,2,...n-1
where i-1=00 (mod k), 0<00 <k.

Clearly,
2+l ifi =0

efi) =

2m  ifi#0.
2m+1lif i =1 ork-1
v(i) = 2m ifi #1, k-1

k
Case(@): If 2 <t < E define f on E(P;).as
follows:
fe’,) = 2(t-1)

f(e’i) =00 and f(ei) =k-1-00 forall i <n-1,
Where i-1 =00 (mod k), 0 <00 <k.

Then clearly,
2m+1 edi) = 0<igt-lori=2(t-1) or k-t <i< k-1
2m for all otheri.
2m+1 . 0<i<tlori=2(t1) orkt<i
<k-1 v(i) =
2m for all otheri.

Thus if n #k/2 (mod k), Pj, is Ex — cordial.
Theorem 2.3. Let n> 2 and k > 2 be integers such that
n # k/2(mod k). Then C;, is Ex — cordial.
Proof: Let uy,Up,....un Ug be the cyclein C; and vy,...v, bethe
pendant
Vertices in C; . let uivi e E(C;).Let ej and e’; denote the edges
Uj Uj+1 and ujv; respectively for all i =1,2,...,n-1 and g, = UpUs,
e’y = UnVp.
letn=mk +t,0<t<k
Let us define f: E(Cg)—>{0,1,...,k-1} as follows:
f(e’i) =00 for all =1,2,...,n ; f(ei) =k-00 -1

for all i=1,2,...,n-1
where i-1 = 0 (mod k),0 <00 <k

0 ift=0ort>k/2
k-1 if t =1
fen)= [((k+1)/2]  if1=t<k2
We note that
1) Ift=0, v¢(i) = ef(i) = 2m
) If t =1,

2m+l fori=0, k-2

v{(i) = 2m for all otheri.
2m+l fori=0, k-1
edi) = 2m for all other .
(3) If1<t< —

2
2m+l if I <i<t-lori

vl) = 9= [k/2]or[(k +1)/2] kt<i<k2
2m for all other i.
edi) = omH for0<i<t-1,i= [(k+1)/2] , ket <i<
k41
2m for all otheri.
4 if k2<t,

2m+2 for i = 0, k-t < i<t
2m+l for 1<i<k-tori>t.

vi) = ) 2m+2  fork-t<i<tand
edi) = i=0
2m+lfori< k-t ori>t.



4566

Thus C*, is Ey — cordial.
The graph obtained from P; by identifying all the pendant

vertices of P, to new vertexw is denoted by F,and is called the
fan on (n+1) vertices. The wheel W, is the graph obtained from
C; by identifying all the pendant vertices of C; to a new vertex
w. Infact F,= K{+P, and W= K;+C,.

Theorem 2.4 Let k>3 andn=mk+ t,0t <k ,m> 1.

If k = 2 (mod 4) and m = O(mod 2) assume that t # k-1 Then F,
is Ex — cordial.

Proof:

Let uju,...u, be the path P, and w be vertexwhich is adjacent to
each u; (1< i<n). The edges uju;+; and wu; are denoted by e; and

e’; respectively. First we define f(ei) and f(e’i) forall i < mk-

1. Then we consider various cases and extend f to E(F,) in each
case.

Define f (g';)= 0 and f(g';)= k-0 -1 for I<i < mk-1,
Where i-1 = O0@mod k),0 <00 <k
Case(l): If t = 0 define f (g)= k-1, f(g’,y) = k-2 and
f(enfl):ZL
Case(2): Ift=1, k=4 and mis odd, define
f(e"r) =3, f(e’s)= 0and fg,1)= 0.
If t =1 and eitherk # 4 or m is even, define
f(e') = k-1, Fe") = 1; Fens)= flens) =0.
Case(3): Let I<t<k.

t-1
We observe that mz J  =Kk2ifkis even mis odd
j=0
=0 if either k is odd or m is even
Let (t(t—1))/2=S(mod k), 0 <s <kand s+ k/2=a (mod
K).
Assume that either kis odd or m is even.
Sub case(1):
Let s <k -t +1. Then define
flemcd) =1 flem)=0  fle'mea)=k2 fle'm)=
k-1
flemei) =ki  fle/mei) = i-1 forall 1 <i<t-1
andifs=0, f(g’,) =t; fle"na)=t1;  fleny)) =kt
ifs£0,f (%) =t1  flehy) =t fleny)= kt+l
Sub case(2):
Let s >k-t+1 and t <k-t.
Define fas follows:
flems) =1 Flem)=0; fe'mes) =k2 Fle'm) =
k-1
f( ) _ k-i forall 1 <i<k-s-2
Bmiti) = ) ki1 forall k—s-1<i <t-1
f(e'mei) =i-1 forall 1<i<t1f(g") =t.
Sub case(3):

Lets>k—-t+1;2t>k+ 2andt<s.
Then t -1< s and hence k —s <k- (t-1) and
(t-1) < (t-1) + (k-s) = k~(s-t)-1< k. Define f as follows:

f(emk—l) =1 f(emk) =0 f(e’mkfl) = k-2
f(e'mk) =k-1
f(emkH) =k-i forall I<i<t-1
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f(e/msi) =i forall I<i<tl

and f(e'n) =t-1+k-s.

Sub case(4):

Lets>k—t+1:2t=k+1 (ork). Thens >t.
Thent-1+k-s+k—-t=k+k-(s+1) =k- (s + 1)(mod K);
k-(s+1)<ktask>s>t.

Define fas follows:

f(emkfl) =1, f(emk) =0 f(e'mk—l) =k-2
f(e'mk): k-1
_ k-i forall 1<i<s-t
f(emk+i) = k-i-1 forall s—t+1 <i<t-1
I -1 forall 1 <i<t-1
Et-l) + (k-s) f(e,mk+i) = fori=t e 1
Case(4):

Let m be odd and k be even. All the subcases proved in case 3
are valid, if we replace s by a, where S+ [k / 2]: a (mod k) 0 <

a<k

One can easily verify that the map f induces an E¢ — cordial
labeling.

lllustration for Ey - cordial labeling of graphs

Ex — Cordial Labeling of P
Case(i) E; — Cordial Labeling of P
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case(ii) Ey — Cordial Labeling of P1+2
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Case(iii) E;— Cordial Labeling of P,
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Case (i) Es — Cordial Labeling of P
Subcase (i)
ol T o]l a]s]
5 4 3 2 1

Subcase (ii) Es— Cordial Labeling of P,
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Subcase (iii) Eg — Cordial Labeling of P;
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Es — Cordial Labeling of P
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Case(i) E; — Cordial Labeling of C ;
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Theorem: 4 F, is Ex — Cordial
Case (i) t=0m-odd k-odd
E; — Cordial Labeling of Fg

Case(ii) E4 — Cordial Labeling of Fs

Es — Cordial Labeling of Fy3
-3
E; — Cordial Labeling of Fg
'
i
E;3 — Cordial labeling of Fyg B -
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