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1 Introduction

Let f:V(G) — {0,1}, and let f: E(G) — {0,1} be the induced mapping given by

flzy) = f(z) — f(y)].

We say that f is a cordial labelling of GG if the number of vertices labelled 0 and the number of
vertices labelled 1 differ by at most 1, and the number of edges labelled 0 and the number of edges
labelled 1 differ at most by 1.

For ¢ € {0,1}, let v;(f) denote the number of vertices labelled i and let e;(f) denote the
number of edges labelled 7. Let

Ay(f) = vo(f) —or(f)] and Ac(f) = leo(f) —ex(f)]-
We introduce two measures of closeness to cordiality of a graph.
P(G) = min { Au(f) + Ac(f)|f - V(G) = {0,1}}. (1)
25(G) = min {A(f)If : V(G) = {0,1}, Au(f) < 1} (2)

*Department of Computer Science & Engineering, Indian Institute of Technology, Hauz Khas, New Delhi —
110016, India.
e-mail:anand.brahmbhatt@iitdalumni.com

TDepartment of Mathematics, Indian Institute of Technology, Hauz Khas, New Delhi — 110016, India.
e-mail:mt61808110@iitd.ac.in

fDepartment of Mathematics, Indian Institute of Technology, Hauz Khas, New Delhi — 110016, India.
e-mail:atripath@maths.iitd.ac.in

$ Corresponding author



2 The Tree

Theorem 2.1. Let T,, denote a tree with n vertices.

0 in=1 (mod?2)

.@1(7;1):1 and @2(7;1):{1 ifn=0 (mod 2)

3 The complete graphs K,

Theorem 3.1. Ifa®> <n < (a+1)?, then

a+ 3(n—a?) ifnef{a®+2:0<t<a);
Z1(Kn) =4 2a—1 ifn=a®+1;
a+1+i((a+1)2=n) ifne{a+2+1:1<t<a-—1}.

72 (Kn) = 5]

4 The complete r-partite graphs K, .

Theorem 4.1. If ny,...,n, are positive integers of which s are odd, then
: s+1—2a—1)%) if 20)*<s<(2a+1)% ands=0 (mod 2)
D (Kmpom) < (s+1—(2a— 2)?) if (20)° <s<(2a+1)* ands=1 (mod 2)
3 s+1—(2a—1)%) if 2a+1)*<s<(20+2)? ands=0 (mod 2)
3 (s+1—4a?) if 2a+1)?<s<(2a+2)? ands=1 (mod 2)

5 The cycles C,

Theorem 5.1.

0 ifn= 0 (mod4);
and _@Q(Cn) =41 ifn= 1,3 (mod 4);
2 ifn= 2 (mod4).

0 i n= 0 (mod4);
2 ifn# 0 (mod 4).

P (Co) = {

Corollary 5.1. An Eulerian graph G with 4k + 2 edges is not cordial for all k € 7.



6 The wheel graphs W,

Theorem 6.1.

0 if n= 2 (mod 4);
Ql(Wn) =<1 ifn= 1,3 (mod 4); and @g(Wn) = {
2 ifn= 0 (mod4).

0 if n# 0 (mod 4);
2 ifn= 0 (mod4).

7 The fan graphs 7, ,

Theorem 7.1.
1 ifn= 0,2 (mod4) and m= 0,2 (mod 4);
2 ifn= 0,2 (mod4) and m = 1,3 (mod 4);
1 ifn= 1,3 (mod4) and m= 0,2 (mod 4);
1 4 n= 1,3 (mod4) and m= 1,3 (mod 4).
(1 ifn=0,2 (mod 4) and m = 0,2 (mod 4);
1 ifn= 0,2 (mod4) and m= 1,3 (mod 4);
0 ifn=1,3 (mod4) and m = 0,2 (mod 4);
1 4 n= 1,3 (mod4) and m= 1,3 (mod 4).

8 Bound on Z,(G;V G,y) and %(G1 V Gy)

Theorem 8.1. G1 V Gy is a graph join between G1 and Go. It is defined as G1 V Gy =

(V(G1) UV(Gr), E(G1) UE(G2) UV(G1) x V(G2)). Then,

@1(G1 \Y Gg) < @1(G1) + .@1(G2) + @1(G1).@1(G2)
D2(G1V Ga) < Do(G1) + Z2(Ga) + 1



