
 
Mathematical Sciences International Research Journal Volume 7 Issue 2               ISSN 2278-8697 

 

 
Journal Published by IMRF Journals - Sep 2018                                                                       |    318  
 

ON EK - CORDIAL LABELING OF SOME GRAPHS 
 

 

M. Teffilia 
Assistant Professor, Department of Mathematics,  

Women’s Christian College, Nagercoil-629001, Tamilnadu, India 

J. Devaraj  
 Associate Professor (Rtd), Department of Mathematics,  

Nesamony Memorial Christian College, Marthandam-629165, Tamilnadu, India 
(Affiliated to Manonmaniam Sundaranar University,  

Abishekapatti, Thirunelveli-627012, Tamil Nadu, India) 
 

Abstract: A labeling f of G is said to be EK- 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)| ≤ 1 and |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 labeled with t. In this paper, 
we investigate that Antiprism graph, Wheel graph,  Pn , k-1 pendant vertices attached with each 
vertices of cycle, attaching a triangle at each pendant vertices of a crown are EK- cordial graphs.  
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1. Introduction: In this paper we have considered only simple and undirected graph. For all terminology 
and notations in graph theory we follow Harary [3]. In 1987 Ibrahim Cahit[7] introduced the concept of 
cordial labeling. In 1997, Yilmaz and cahit[7] defined a new graph labeling technique called EK-cordial 
labeling. 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  f+(v) = 
ú
û

ù
ê
ë

é
å
u

uvf )( (mod k) where u,v  V and uv  E. The map f is called an   EK- 

cordial labeling of G, if the following conditions are satisfied for all i,j  {0,1,2,...,k-1}. 
1. |ef(i) - ef(j)| ≤ 1 and 
2. |vf(i) - vf(j)| ≤ 1, where ef(i), ef(j)  denote the number of edges labeled with i and j respectively and vf(i) 

and vf(j) denote the number of vertices labeled with i and j respectively. The graph G is called EK- 
cordial if it admits EK- cordial labeling. 

 
2. Preliminaries and Notations: 
Definitions 2.1 [6]: The Antiprism An, n ≥ 3 is a 4-regular graph. The antiprism An, n ≥ 3, consists of an 
outer n-cycle y1,y2, ..., yn, an inner n-cycle x1,x2, ..., xn and a set of n spokes xiyi and xi+1yi, i = 1,2,..., n with 
the indices taken modulo n.  
 
Definition 2.2 [6]: A wheel is denoted by Wn and is given by Wn = K1 + Cn-1, for n ≥ 4 
 
Definition 2.3 [6]: A walk in which all the vertices are distinct is called a path. A path containing n vertices 
is denoted by Pn. 
 
Definition 2.4 [6]: A closed path is called cycle. Generally Cn denote a cycle with n vertices. 
 
Definition 2.5 [6]: Any cycle with a pendant edge attached at each vertex is called a crown and it is 
denoted by Cn  K1 

 
3. Main Results: 

Theorem 3.1: The Antiprism A2n, n³3 is Ek – cordial, where k=n, and n is odd 
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Proof : The Antiprism A2n, n³3 consists of an outer 2n-cycle y1, y2, ......y2n, an inner 2n-cycle x1, x2, ......x2n 
and a set of 2n spokes xiyi and xi+1yi, i=1,2,..........2n with the indices taken modulo 2n. 

The edge set of A2n is E(A2n) = {(xi yi) / 1 £ i £ 2n} {(xi+1 yi) / 1 £ i £ 2n  & x2n+1 = x1 } {(yi yi+1)  / 1 £ i £ 2n & 
y2n+1 = y1 } 
It has 4n vertices and 8n edges 

Define f:E(A2n) ®{0,1,2,.....,k-1} where k=n as follows. 

 f(x2i-1 x2i)= i-1, 1£ i£ n 

 f(x2i x2i+1)= i-1, 1£ i£ n,  where x2n+1 =x1 

 f(y2i-1 y2i)= i-1, 1£ i£ n 

 f(y2i y2i+1)= i-1, 1£ i£ n,  where y2n+1 =y1 

 f(x2i-1 y2i-1)= i-1, 1£ i£ n 

 f(x2i y2i)= i-1, 1£ i£ n 

 f(x2i y2i-1)= i-1, 1£ i£ n 

 f(x2i+1 y2i)= i-1, 1£ i£ n where x2n+2 =x1 

Now = = = ...........= = 6 
The induced vertex labels are as follows 
f+(x1)= k-2, 

f+(xi)= [f+(xi-1)+2] mod k, 2£ i £2n 
f+(y1)= k-1, 
f+(y2i) = [f+(y2i-1)+1] modk, 1 ≤ i ≤ n 
f+(y2i+1) = [f+(y2i)+3] modk, 1 ≤ i ≤ n-1 
Then vf(0) = vf(1) =..............vf(k-1) =4 
In all the cases   and   

 A2n is Ek  – cordial, where k= n and n is odd. 
 
Illustration 3.1: 

 
A6 is E3 – Cordial 

 
Theorem 3.2: Wn is Ek- cordial for n 0 (mod 3) and k=n 
Proof: Let {vc, v1,v2,.....vn} be the set of vertices of Wn, where vc is the central vertex. 

The edge set of Wn be E(Wn) = {(vivc)/1£i£n} {(vivi+1)/1£i£n-1} {(vnv1)} 
Wn has n+1 vertices and 2n edges. 

Define f:E(Wn) ® {0,1,2, .....k-1}, where k=n as follows. 

f((vivi+1)=i-1, 1£ i £ k, vn+1 = v1 

f(vcvi) = i-1, 1 £ i £ k 
Now ef(0) = ef(1) = ...... = ef(k-1) =2 
The induced vertex labels are as follows 
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f+(vc) =  

f+(v1) = k- 1 

f+(vi) = [f+ (vi-1)+3]  (mod k), 2 £ i £ k 
Then 
For odd 
vf (0) =2, vf (1) = vf (2) =...... vf (k-1) =1 
For even 

vf (i) =1, 1 £ i £ k, i  

vf (k/2) =2 
In both the cases   and   

Wn is Ek – cordial for n³4,  k 0 (mod 3)  and k=n 
 
Illustration 3.2: 

 
 

W8 is E8 – cordial 
 

Theorem 3.3: Pn   is Ek-cordial, 0 (mod 3) and k=n 

Proof: Let u1,u2,.....un, be the path Pn. Let vi, wi be the vertices of ith copy of   Join vi and wi with the 

vertex ui,1 £ i £ n. The resultant graph is Pn      

The edge set of  the graph is E(G) = {(uiui+1) /1 £ i £ n-1} {(uivi, uiwi)/1£i£n} 

Define f:E(G) ® {0,1,2, .....k-1}, by 

f(uiui+1)=i, 1£ i £ k-1 

f(uivi) = i-1, 1 £ i £ k 

f(uiwi)=i, 1£ i £ k-1 
f(ukwk)= 0 
Now ef(0) = 2, ef(1) = ...... = ef(k-1) =3 
The induced vertex labels where k=n is as follows. 
f+(u1) = 2 
f+(ui) = [f +(ui-1)+4]  (mod k),  

f+(vi) = i-1, 1 £ i £ k 

f+(wi)=i, 1£ i £ k-1 
f+(wk) = 0 
Then vf (0) = vf (1) = ...... vf (k-1) =3 
In all cases   and  

Pn    is Ek-cordial, k 0 (mod 3) and k = n 
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Illustration 3.3: 

 
P5   is E5 – cordial 

 
Theorem 3.4: The graph k-1 pendant vertices attached with each vertices of  Cn is  Ek – cordial,   where k 
is odd. 
Proof: Let v1,v2,........, vn be the vertices in Cn 
Let v11,v12, ............ v1(k-1) be the vertices attached with v1 
Let v21,v22, ............ v2(k-1) be the vertices attached with v2 
Let vn1,vn2, ............ vn(k-1) be the vertices attached with vn 

Then V(G) = {vi/1£i£n} {vij/1£i£n, 1£j£k-1} 

The edge set of G be  E(G) = {vi vi+1 /1£i£n} {vi vij/1£i£n, 1£j£k-1} 
G has 5n edges and 5n vertices 

Define f: E(G) ® {0,1,2,....... k-1} by 

f(vivi+1) = 0,  1£ i £ n 

f(vi vij) = j,  1£ i £ n, 1£ j £k-1 
Now ef(0) = ef(1) = ............... ef(k-1) = n 
The induced vertex are as follows 

f+(vi) = 0, 1£ i £n 

f+(vij) = j, 1£ i £n, 1£ j £ k-1 
Then vf(0) = vf (1) = ....... = vf (k-1) = n 
In both the cases    and   

\The graph is Ek – cordial, where k is odd. 
 
Illustration 3.4: 
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4 Pendant Vertices Attached With Each Vertices Of C4 Is E5 – Cordial 

Theorem 3.5 : A graph obtained by attaching a triangle at each pendant vertex of a crown       Cn k1 is 
Ek – cordial,  k 0 (mod 3) and k=n. 

Proof: Let u1, u2, .......un be the cycle Cn..Let vi be the vertex which is adjacent to ui,  1£ i£ n. The resultant 
graph is  Cn k1  Let xi, yi, zi, be the vertices of the ith copy of C3. Identify zi with vi. The resultant graph is 
the required graph G whose edge set is  

E = {(uiui+1)/1£i£n-1} {(unv1)} {(uivi,vixi,viyi,xiyi / 1£i£n } 
It has 4n vertices and 5n edges. 

Define f: E(G) ® {0,1,2,....... k-1} when k=n as follows. 

f(uiui+1) = i-1, 1£ i £ k 

f(uivi) = i-1, 1£ i £ k 

f(xivi) = i-1, 1£ i £ k 

f(xiyi) = i-1, 1£ i £ k 

f(yivi) = i, 1£ i £ k 
f(ykxk) = 0 
Now ef(0) = ef(1) = ............... ef(k-1) =5  
The induced vertex labels are as follows. 
f+(u1) = k-1 

f+(ui) = [f+(ui-1) +3] mod k ,2 £ i £ k 
f+(v1)= 1 

f+(vi) = [f+(vi-1) +3] mod k ,2 £ i £ k 
f+(x1)= 0 

f+(xi) = [f+(xi-1) +2] mod k ,2 £ i £ k 
f+(yi)= 1 

f+(yi) = [f+(yi-1) +2] mod k ,2 £ i £ k 
then vf(0) = vf (1) = ....... = vf (k-1) = 4 
In all the cases   and   

 The graph is Ek  – cordial  
 
Illustration 3.5: 
 

 
A Graph Obtained By Attaching A Triangle At Each Pendant Vertex  
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Of A Crown C5 K1 Is  E5-Cordial 
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