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Abstract: Assume H(V, E) be a finite simple graph. Let ¢ be a function from the edge set E to {0,1}. For every vertex veV ,
define ¢ (v) = Z{  (uv): uveE}(mod 2). The function ¢ is called an E— cordial labeling of H, if the number of edges labeled 0
and the number of edges labeled 1 differs by at most one and the number of vertices labeled 0 and the number of vertices labeled
1 differs by at most one. A graph that admits E— cordial labeling is said to E - Cordial. In this incredibly interesting paper, we

prove that Odd Snakes and c,(,?, that is one vertex union of t copies of Cm , for t —even and m — odd are E - Cordial.
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I. INTRODUCTION

Assume H(V,E) be any finite simple graph. For any graph-theoretic notation we follow West [1]. A vertex labeling or valuation of
a graph H is an assignment f of labels to the vertices of H, that induces for each edge e = xy, a label depending on the vertex labels
f(x) and f(y). Yilmaz and Cahit [4] introduced edge-cordial labeling as a weaker version of edge graceful labeling. Let 3 be a function
from the edge set E to {0,1}. For each vertex v € V, define B (v) = Z{ B (uv) : uv e E}(mod 2). The functionpis called an E—cordial
labeling of H, if the number of edges labeled 0 and number of edges labeled 1 differ by at most one and the number of vertices
labeled 0 and the number of vertices labeled 1 differ by at most one. A graph that admits an E —cordial labeling is said to be E —
Cordial graph. It is observed that graphs with n =2 (mod 4) vertices cannot be E - Cordial. For more related results on E - Cordial
graphs one can refer Gallian [2].

I1. ODD SNAKES ARE E - CORDIAL.

Re instating that snakes are the graphs whose block cut point graph is a path and further odd snake is a snake whose blocks
are isomorphic to a cycle Cy, of length m — odd(= 2n + 1). Refer Figure. 1. In this section we prove that odd snake is E - Cordial.
2.1. Theorem. Odd snake is edge Cordial.

Proof: Let H be an odd snake as given in figure 1. Then by definition, H contains r blocks Bi ,1 <i <r and each block B; of H is
isomorphic to a cycle of length m(= 2n + 1), that is, Can+1: Vi1€i2Vi 2€i3... Vi2n€i2n+1Vi2n+1 -

For luxury of the labeling, for 1 <i<r— 1, let vi2n+1 = Viz1,1. Thus from the above, we observe that the blocks B; and Bi:1 have a
common cut vertex vi1for2 <i<r.

Arrange the edges of all the blocks B; of H in the following order { €i1,, €i2, €i3, ..... €i2n+1 } @S sShown in figure. 1.

Let Egand E; denote the set of all edges assigned the label 0 and 1 respectively. similarly, let Vo and V1 denote the set of all vertices
assigned the label 0 and 1 respectively.

Define the labeling g: E(H) — {0,1}corresponding to the edges of H in following cases,
110, if ris odd
Case:1.1fm=3,thenfor1<i<r and 1<j<3, define ¢ (&) = { 100, if 7 is even
The induced vertex labeling is as follows,
v,1=0v,=1Lv.3=1
For2<i<r,i —even,vi1 =0, vi2=0.
For3<i<r,i —odd,vi1 =1, vi2=1.
Hence, if m = 3, it is observed that, if the number of blocks r is odd, then |E1| = | Eo| + 1 and
| V1| =| Vol + Land if r is even, then | E1| = | Eol and | Vo| = | V4| + 1
Case:2. 1fm=4k+1,thenforl<i<r and1<j<2n+1,
X (1100)%1, if ris odd
) =
Define B(eg) [(001 1)%0, if ris even
The induced vertex labelling is as follows,
Vion+1 = 0 /_ 5 i
; 0,if 1<j<2n,j-oc
I<i<rv;=1." . _ .
ForIsismm, { Lif2<j<2n,j—even
Hence if m = 4k + 1, it is observed that, if the number of blocks r is odd then, | E1| = | Eo| + 1 and | Vo| = | V1| + 1 and if r is even,
then | E1| = | Eol and |Vo| = | V1| + 1.
Case:3.1fm=4k+3,thenforl<i<rand1l< j<2n+1,
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ek (e ) _ [ (@100)*110, if ris odd
SHne 9€ii) = 1100(0011)%, if ris even
The induced vertex labelling is as follows,

V33 =0, Vpape =0

Lif3<i<r-1,i—-odd
0if2<i<r-1,i—even
Lif2<j<2n,j—even
0,if 3<j<2n,j—odd

and Uiy = [

For ISi<r andiisoddv;; = [

0,if 2<j<2n,j—even

Lif3<j<2n,j-odd

If m=4k+ 3, itis observed that, if the number of blocks r is odd, then | E1| = | Eo| + Land | V4| =| Vo| + 1 and if r is even, then
| E1| = | Eol and | Vo| = | V4| + 1.

Hence it is obvious G is E - Cordial.

For2<i<r andiiseven. v;; =[

Vi n+1

v A Y
39 '
; 2.2n 1.2 V20
2.2n+1 & & e a2 o+l

Va a4l Yr £l

Figure. 1. Odd Snake

2.2. lllustrations to Theorem.2.1.

1 0 1 0 1 0
. © a ° « °
1 0 0 0 0 0, 0 1 0 0 0
. . & ™ . . .
i 1 0 1 ! 0 ! 1 1 0 \
Fig.2. E — Cordial labeling of €y — snake
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Fig.3. E - Cordhal labeling of €, — snake

1. C,(,?, ONE VERTEX UNION OF EVEN NUMBER OF ODD CYCLES ARE E- CORDIAL.
Recall that a graph H is said to be one vertex union of graphs Hi,Hz,Hs..., He if H is obtained by adjoining Hi,Hz,Hs..., Hy at a
common vertex v , that is, H= U H; , for i = 1,2, 3,..., t. In this section it is proved that C,(,f) , the one vertex union of t
isomorphiccopies of cycles C, , for t —even and m — odd are E — Cordial.
3.1. Theorem. C,(,f), one vertex union of t isomorphic copies of cycles Cn, , fort —evenand m - odd is E - Cordial.
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Proof:

Let H be the one vertex union of H;,1 <i<t, t —even, where Hi= Cn=2n+1). FOr 1 <i<t, order the copies H; as Hi,H, ..., H.

For 1 <i<t, name the vertices of H; as follows, { Vi1, Vi2,..., Vizn, Vi2n+1 (= V)}, where v is a common vertex.

For 1 <i<t, and name the edges of H; as follows,
i1 =V Vi2; €ion+1 = Vi2nV and e = Vij Vij+1, for 2<j<2n

From the above it is observed that for 1 <i <t, the common vertex v is incident with the edges €i 1, €i2n+1and < €i1, €i2, €i3,..., €i2n

, €i2n+1 > induces the cycle Con1: V €i1 Vi2 €i2 Vi3 €i3 ...... Vion €i2n+1 V. Refer Figure. 4.

For the convenience of the labeling arrange the edges e; j, for 1 <i<t,1 <j<2n + 1 of H; as a sequence in the form e;1, €i2, €is,...

y €i2n+1. _

4y ll\
{
uip

L4z

T4 A

©
Vins2

Vine €1.n+1

Figd. G = UG, fori =12,3,..,t

€2,n+1 V22

Va2n+1

Let Ecand Eadenote the set of all edges assigned the label 0 and 1 respectively. In the same way, let Vo and V; denote the set of all

vertices assigned the label 0 and 1 respectively.

Define the labeling : E(H) — {0,1} corresponding to the edges of H in following cases,
110, if tix odd

Case: 1. Ifm=3,thenforl<i<tand 1< j<3, define B (eij)= {" Q0. if t:is even

The induced vertex labelling is as follows,
ForI<i<ti-oddv;;=0v,=1
For3<i<ti-evenv;, =1, =0

Hence. if m = 3, it is observed that. |E,| = |Ep| and |Vpl = [V, + 1.
Case : 2. Ifm=4k+1,thenfgr15i§_Fand1§j§2n+1,
Define B(c.,;) - {((01()1101()))&01 :ff:::l:i,‘:

The induced vertex labelling is as follows,

0,if 1<j<2n,j—odd
Lif2<j<2n,j—even’

Henceif m = 4k + 1, it is observed that |E;| = |Ey| and |V,| = [V,] +1
Case:3. 1fm=4k+3,thenforl<i<tand1l<j<2n+1,

Far1<Si<t,u ={

) (1100)%110, if ¢t is odd
Def Y :
efine Ble, ) {100(0011)*. if ¢t is even

The induced vertex labelling is as follows,
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Lif j—eve
For/<i<tandiisoddy ;= (),tl,/ ,1 _l:‘:(’"
0,if f=-even
1,if j—odd
Ifm=4k+3, it is observed that, | Ex| = | Eo| and | Vo| = | Va| + 1 and hence H is E - Cordial.

For2<istandiiseven vy =

IV. CONCLUSION

Yilmaz and Cahit have discussed E — Cordial labeling of c,(,f) for all values n, while in this paper E — Cordial labeling of c,(,? , fort
—even and m — odd have been investigated.
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