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ABSTRACT: Let G (V, E) be a simple graph of order p and size q. Let ¢ :V (G) —» Zs — {0} be a function. For
each edge set E (G) define the labeling ¢*: E (G) - Z, by ¢*(uv) = [%] (mod 4) where @(u) = ¢@(v). The
function ¢ is called quotient-4 cordial labeling of G if |v,(i) — v,()| <1, 1 < i, j < 4, i#] where v,(x) denote the
number of vertices labeled with x and |e,(k) — e ()| <1, 0 < k,l < 3, k # I, where e,(y) denote the number of
edges labeled with y. Here the Jahangir graph/,, ,, proved to be quotient-4 cordial graphs.
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I. INTRODUCTION

Here the graphs considered are finite, simple, undirected and non-trivial. Graph theory has a good
development in the graph labeling and has a broad range of applications. Refer Gallian [6] for more information.
The cordial labeling concept was first introduced by Cahit [3]. H- andH2—cordial labeling was introduced by
Freeda S and Chellathurai R.S [4]. Mean Cordial Labeling was introduced by Albert William, Indira Rajasingh,
and S Roy [1]. A graph G is said to be quotient-4 cordial graph if it receives quotient-4 cordial labeling.Let v,(i)
denotes the number of vertices labeled with i and e (k) denotes the number of edges labeled with k, 1 <i <
4,0<k <3

I1. DEFINITIONS
Definition: 2.1[7] Let G (V, E) be a simple graph of order p and size g. Let ¢: V (G) = Z5 — {0} be a function.

For each edge set E (G) define the labeling ¢*: E (G) — Z, by ¢*(uv) = [Z EZ))] (mod 4) where ¢ (u) = ¢ (V).

The function ¢ is called quotient-4 cordial labeling of G if |v, (i) — v, ()| < 1, 1 <1, j < 4, i#] where v,(X)
denote the number of vertices labeled with x and |e , (k) —e , ()] < 1,0 <k, < 3, k # [, where g, (y) denote
the number of edges labeled with y.

Definition: 2.2[2] Jahangir graphs J,, ,,, forn = 1, m > 3, is a graph on nm + 1vertices and m(n + 1) edges
consisting of a cycle C,,, with an additional central vertex say w which is adjacent to m vertices of Cat
distance n to each other on C, .

IHI.MAIN RESULT
Theorem: 3.1 A graph J,, ,,, is quotient-4 cordial ifn > 1,m = 3.
Proof: Let G be a /,,,,, graph.
V (G) = {w, Wy, Wy ... Wy}
E (G) = {wiwi,1:1 <i <nm — 1} U {fwywpn} U {ww,; i1 < i < m}.
Here |V (G)] = nm + 1,|E (G)| = m(n+ 1).
Define ¢ :V (G) - {1, 2, 3, 4}.
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The value of wis labeled as follows.

@ (w)=1

The values of w;are labeled as follows.

Case 1: When n = 0 (modulo 8).

Subcase 1.1: When m = 0,1,2,3,6,7 (modulo 8).
Fornj+1<i<n(+1),0<j<m

o(w)=1 if i= 0, 3 (modulo 8) and j = 0, 7 (modulo 8).

o (w)=1 ifi= 2, 7 (modulo 8) and j = 1, 3, 4, 6 (modulo 8).
o w)=1 if i= 2, 5 (modulo 8) and j = 2, 5 (modulo 8).

o (w)=2 if i=5, 6 (modulo 8) and j = 0, 7 (modulo 8).

o (w)=2 ifi= 4,5 (modulo 8) and j = 1, 3, 4, 6 (modulo 8).
@ (w)=2 ifi= 7, 8 (modulo 8) and j = 2, 5 (modulo 8).

@ (w)=3 if i=4, 7 (modulo 8) and j = 0, 7 (modulo 8).

o (w)=3 if i= 3, 6 (modulo 8) and j = 1, 6 (modulo 8).

o (w)=3 if i= 3, 4 (modulo 8) and j = 2 (modulo 8).

o (w)=3 ifi=0, 1 (modulo 8) and j = 3, 4 (modulo 8).

o (w)=3 ifi=1, 6 (modulo 8) and j = 5 (modulo 8).

@ (w)=4 ifi= 1, 2 (modulo 8) and j = 0, 7 (modulo 8).

o (w)=4 ifi=0, 1 (modulo 8) and j = 1, 6 (modulo 8).

o (w)=4 if i= 1, 6 (modulo 8) and j = 2 (modulo 8).

o (w)=4 if i= 3, 6 (modulo 8) and j = 3, 4 (modulo 8).

@ (w)=4 if i= 3, 4 (modulo 8) and j = 5 (modulo 8).

Subcase 1.2: When m = 4,5 (modulo 8).

For 5 < i < nm, the labeling of w;values are same as subcase 1.1.
@ (W) =3, ¢ (W) =1, ¢ (W3) = (Wa) = 4.

Case 2: When n = 1 (modulo 8).

Subcase 2.1: When m = 0,1 (modulo 8).

Forl <i<nm.

@ (w)=1 ifi= 2, 7 (modulo 8).
@ (w)=2 if i=4, 5 (modulo 8).
@ (w)=3 ifi= 0, 1 (modulo 8).
@ (W) =4 if i=3, 6 (modulo 8).

Subcase 2.2: When m = 2 (modulo 8).

For 1 <i < nm — 5, the labeling of w;values are same as subcase 2.1.
¢ (an) =@ (an—l) =4 @ (an-2) =1, @ (an-B) =9 (an-4) =3.
Subcase 2.3: When m = 3 (modulo 8),m > 3ifn = 1.

For2 <i<nm-2.

o w)=1 if i= 3, 6 (modulo 8).
@ (w)=2 ifi= 0, 1 (modulo 8).
@ (W) =3 ifi= 2, 7 (modulo 8).
@ (W) =4 if i= 4, 5 (modulo 8).

@ (Wl) = 31 @ (an) = 4’ @ (an-l) =2.

Subcase 2.4: When m = 4 (modulo 8), m # 4ifn = 1.

For 2 < i < nm — 3, the labeling of w;values are same as subcase 2.3.
[ (Wl) = 1’ @ (an) = 4, @ (an»l) = 3: [ (an»2) =2.

Subcase 2.5: When m = 5 (modulo 8).

For 1 <i < nm — 1, the labeling of w;values are same as subcase 2.1.
@ (Wom) = 3.

Subcase 2.6: When m = 6 (modulo 8).

For 2 <i < nm — 5, the labeling of w;values are same as subcase 2.3.
@ (W1) =2, 9 (Wm) = @ Wam-1) =3, @ (Wam-2) =1, @ (Wom-3) = @ (Wnm-a) =4.
Subcase 2.7: When m = 7 (modulo 8).

For 1 <i < nm — 4, the labeling of w;values are same as subcase 2.1.
® (Wom) = 3, @ (Wnm-1) = @ (Wam2) = 2, @ (Wnm-3) =4.

Case 3: When n = 2 (modulo 8).

Subcase 3.1: When m = 0,3,4,7 (modulo 8).

Forl <i<nm.

o(w)=1 if i= 0, 3 (modulo 8).
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o (w)=2 if i=5, 6 (modulo 8).
o w)=3 ifi= 1, 2 (modulo 8).
@ (w)=4 if i= 4, 7 (modulo 8).

Subcase 3.2: When m = 1,5 (modulo 8).

For 1 <i < nm — 2, the labeling of w;values are same as subcase 3.1.
% (an) =3, % (an-l) =4

Subcase 3.3: When m = 2 (modulo 8).

Forl<i<nm-—4.

@ (w)=1 if i= 2, 5 (modulo 8).
@ (w)=2 ifi= 0, 7 (modulo 8).
@ (w)=3 if i= 3, 4 (modulo 8).
@ (w)=4 if i= 1, 6 (modulo 8).

P (an) = 4’ P (an-l) = 2’ [ (an—Z) = 1’ 4 (an—3) =3.

Subcase 3.4: When m = 6 (modulo 8).

For 1 < i < nm — 4, the labeling of w;values are same as subcase 3.1.
P (an) = 3’ @ (an-l) = 1’ @ (an-2) = 41 @ (an-S) =2.

Case 4: When n = 3 (modulo 8).

Subcase 4.1: When m = 0,2,3 (modulo 8).

Forl<i<nm.

@ (w)=1 if i=4, 7 (modulo 8).
@ (w)=2 if i=1, 2 (modulo 8).
@ (w)=3 if i=0, 3 (modulo 8).
@ (w)=4 if i=5, 6 (modulo 8).

Subcase 4.2: When m = 1 (modulo 8).
For2<i<nm-2andi#nm-nnm-—mn+1).

@ (W) =1 ifi= 0, 3 (modulo 8).
@ (W) =2 ifi= 5, 6(modulo 8).
@ (w)=3 if i= 4, 7 (modulo 8).
@ (w)=4 ifi= 1, 2 (modulo 8).

@ (W) =1, ¢ Wom) =@ (Wom-1) =3, @ Womn) =4, @ (an-(n+1)) =2
Subcase 4.3: When m = 4 (modulo 8).
For3<i<nm-3.

@ (w)=1 ifi= 2, 7 (modulo 8).
@ (w)=2 if i= 4, 5 (modulo 8).
@ (w)=3 if i= 3, 6 (modulo 8).
@ (w)=4 ifi= 0, 1 (modulo 8).

@ (Wi) =1, 0 (W2) =3, @ (Wom) = @ (Whm-2) = 4, @ (Wnm-1) = 2.
Subcase 4.4: When m = 5 (modulo 8).
Foril<i<mm-6

@ (W) =1 ifi= 2, 5 (modulo 8).
@ (w)=2 ifi= 0, 7 (modulo 8).
@ (w)=3 if i= 3, 4 (modulo 8).
@ (w)=4 ifi= 1, 6 (modulo 8).

® (Wom) = @ (Whm-1) = 2, @ (Wom-2) = @ (Wom-3) = 3, @ (Wom-a) = 1, @ (Wnms) = 4.
Subcase 4.5: When m = 6 (modulo 8).

For 5 < i < nm, the labeling of w;values are same as subcase 3.1.

¢ (W) = (Wo) =4, ¢ (Wg) = 1, ¢ (W) = 3.

Subcase 4.6: When m = 7 (modulo 8).

For 3 < i < nm — 3, the labeling of w;values are same as subcase 4.3.

@ (W) =4, 0 (W) =1, @ (Wom) = 4, @ Wam1) = 2, ¢ (Wam) = 3.

Case 5: Whenn = 4 (modulo 8).

Subcase 5.1: When m = 0,2,4,6 (modulo 8).

Forl<i<nm.

o w)=1 ifi=1, 6,9, 12 (modulo 16).
@ (w)=2 if i=3, 4, 14, 15 (modulo 16).
@ (w)=3 ifi=7, 8, 10, 11 (modulo 16).
@ (W) =4 if i=0, 2, 5, 13 (modulo 16).

Subcase 5.2: When m = 1 (modulo 8).
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For 3 < i < nm — 3,the labeling of w;values are same as subcase 5.1.
¢ (W1) =@ (Wom) = 4, ¢ (W2) = 1, @ (Wan1) =2, ¢ (Wom-2) = 3.
Subcase 5.3: When m = 3 (modulo 8) and n = 4 (modulo 16),

m = 5 (modulo 8) and n = 12 (modulo 16),

m = 7 (modulo 8) and n = 4 (modulo 16).

For 3 <i < nm — 2, the labeling of w;values are same as subcase 5.1.
P (Wl) = (an—l) = 4: Y (WZ) = 2: @ (an) =1

Subcase 5.4: When m = 3 (modulo 8) and n = 12 (modulo 16).

For 1 <i < nm — 5, the labeling of wjvalues are same as subcase 5.1.
@ (an) =9 (an-l) =4, % (an-Z) =2, 4 (an-S) =3, @ (an-4) =1
Subcase 5.5: When m = 5 (modulo 8) and n = 4 (modulo 16).

For 3 <i < nm — 2, the labeling of w;values are same as subcase 5.1.
® (W1) =4, ¢ (W) =2, ¢ (Wnm) =1 @ (Wm1) = 3.

Subcase 5.6: When m = 7 (modulo 8) and n = 12 (modulo 16).
For1 <i < nm — 5, the labeling of w; values are same as subcase 5.1.
@ (Wom) = @ Wom.1) =4, @ (Wam2) = 2, @ (Wam-a) = 1, @ (Wnma) = 3.
Case 6: When n = 5 (modulo 8).

Subcase 6.1: When m = 0 (modulo 8).

Forl <i<nm.

@ (w)=1 ifi= 1, 4 (modulo 8).
@ (w)=2 ifi= 6, 7 (modulo 8).
@ (w)=3 ifi= 0, 5 (modulo 8).
@ (w)=4 ifi= 2, 3 (modulo 8).

Subcase 6.2: When m = 1 (modulo 8).

For 1 <i < nm — 4, the labeling of w; values are same as subcase 6.1.
() (an) = 4,<P (an—l) =@ (an—Z) =2, [} (an—3) =3.

Subcase 6.3: When m = 2 (modulo 8).

For 3 < i < nm — 3, the labeling of w; values are same as subcase 6.1.
@ (W) =4, 0 (W) =1, ¢ (Wam) = @ (Wnm1) =3, @ (Whm-2) = 2.
Subcase 6.4: When m = 3 (modulo 8).

For 1 <i < nm — 4, the labeling of w; values are same as subcase 6.1.
[} (an) = [ (an—3) = 3, @Q (an»l) = ® (an—Z) =2

Subcase 6.5: When m = 4 (modulo 8).

For1 <i < nm — 5, the labeling of w; values are same as subcase 6.1.
¢ (an) =9 (an—l) =3, @ (an-Z) =4, @ (an-S) =1 @ (an-4) =2
Subcase 6.6: When m = 5 (modulo 8).

For 1 <i < nm — 2, the labeling of w; values are same as subcase 6.1.
<P (an) = 3, <P (an-l) = 4

Subcase 6.7: When m = 6 (modulo 8).

For2 <i <nm.

@ (w)=1 ifi= 0, 5 (modulo 8).
@ (w)=2 ifi= 2, 3 (modulo 8).
@ (w)=3 ifi= 1, 4 (modulo 8).
@ (W) =4 if i= 6, 7 (modulo 8).
@ (W) = 4.

Subcase 6.8: When m = 7 (modulo 8).
For 2 < i < nm — 3, the labeling of w; values are same as subcase 6.7.
% (Wl) =9 (an) =3, 4 (an—l) =2, @ (an—2) =4.
Case 7: When n = 6 (modulo 8).
Subcase 7.1: When m = 0,4 (modulo 8).
For 1 < i < nm, the labeling of w; values are same as subcase 6.1.
Subcase 7.2: When m = 1,5 (modulo 8).
For 1 <i < nm — 3, the labeling of w; values are same as subcase 6.1. @ (Wnyn) =3, @ (Wym-1) = @ (Wnm2) =
2.
Subcase 7.3: When m = 2 (modulo 8).
For1 <i < nm — 5, the labeling of w; values are same as subcase 6.1.
% (an) =9 (an—S) =3, % (an-l) =4, ¢ (an-2) =1, % (an—4) =2
Subcase 7.4: When m = 3,7 (modulo 8).
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For 2 < i < nm — 2, the labeling of w; values are same as subcase 6.7.
Y (Wl) =3, P (an) =3, Y (an-l) =4.

Subcase 7.5: When m = 6 (modulo 8).

For 2 < i < nm — 4, the labeling of w; values are same as subcase 6.7.

P (Wl) = 3’ P (an) = 3’ P (an—l) = 1’ P (an—Z) = 2’ 4 (an—3) =4.

Case 8: Whenn = 7 (modulo 8).

Subcase 8.1: When m = 0 (modulo 8).

Forl<i<nm.

@ (w)=1 ifi= 1, 6 (modulo 8).
@ (w)=2 if i= 3, 4 (modulo 8).
@ (w)=3 if i= 2, 5 (modulo 8).
@ (w)=4 ifi= 0, 7 (modulo 8).

Subcase 8.2: When m = 1 (modulo 8).

Fori1<i<nm-—4andi # nm—n.

@ (w)=1 if i= 2, 5 (modulo 8).
@ (w)=2 ifi= 0, 7 (modulo 8).
@ (w)=3 ifi= 1, 6 (modulo 8).
@ (W) =4 if i= 3, 4 (modulo 8).

Y (an) = 4; Y (an-l) = (an—2) =9 (an—3) = 21 [ (an—n) =3.

Subcase 8.3: When m = 2 (modulo 8).
For1 <i < nm — 5, the labeling of w; values are same as subcase 8.1.
% (an) =9 (an-l) =3, ¢ (an-Z) =@ (an-3) =2, 4 (an-4) =4
Subcase 8.4: When m = 3 (modulo 8).
For 1 <i < nm — 4, the labeling of w; values are same as subcase 8.1.
Y (an) = 3; Y (an—l) =@ (an—Z) = 2, (Y (an—3) =4.
Subcase 8.5: When m = 4 (modulo 8).
For 1 <i < nm — 6, the labeling of w; values are same as subcase 8.1.
% (an) =9 (an-l) =9 (an-Z) =4, 2 (an-3) =1 4 (an-4) =2, 4 (an-S) =3.
Subcase 8.6: When m = 5 (modulo 8).
For 1 < i < nm — 4, the labeling of w; values are same as subcase 7.4.
[} (an) =3, [} (an»l) =1, ® (an-z) =4, [} (an»3) =2.
Subcase 8.7: When m = 6 (modulo 8).
Forl<i<nm-2.

@ (w)=1 if i= 2, 5 (modulo 8).
@ (w)=2 ifi= 0, 7 (modulo 8).
@ (w)=3 ifi= 1, 6 (modulo 8).
@ (W) =4 if i= 3, 4 (modulo 8).

@Q (an) = 3, @Q (an-l) =4
Subcase 8.8: When m = 7 (modulo 8).

For 1 <i < nm — 1, the labeling of w; values are same as subcase 8.1.

® (Wom) = 4.
The following table concurrence is realized with modulo value 8.
Nature of n
n 5—0641 5 m nm +1 nm nm nm
3,4,56,7 4 4 4 4
n=15,7 nm +1 nm nm nm
m=0,4 4 4 4 4
nm—l+1 nm-—1 nm—l+1 nm-—1
n=1lm=15 7 4 2 4
n=1m= nm+ 2 nm+ 2 nm+ 2 nm+ 2
2,6 4 4 4 4
n=1,5 m nm+1 nm+1 nm+1 nm+1
=37 4 4 4 4
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n=26 nm nm nm nm
m=0,2,4,6 7 Tl 4 4 4
n=2 m= nm+ 2 nm+ 2 nm+ 2 nm+ 2
15 4 4 4 4
n=2m= nm + 2 nm + 2 nm + 2 nm + 2
3,7 4 4 4 4
_ _ nm nm nm nm
n=3m=0 T+1 + = e
n=37 nm+1 nm+1 nm+1 nm+1
m=15 4 4 4 4
nm+ 2 nm+ 2 nm+ 2 nm+ 2
nN=3m=2 4 7 7 -1 2
n=3,7 nm-—1 nm-—1 nm-—1 nm-—1
m=3 7 +1 7 +1 2 2
nN=3 m=4 nm nm nm nm
T T T 7t
n=3,7 nm + 2 nm + 2 nm+ 2 nm+ 2
m=6 4 4 4 4
n=3,7 nm-—1 nm-—1 nm-—1 nm-—1
m=7 4 1 4 4 4 +1
nm-—1 nm-—1 nm-—1 nm-—1
n=5 m=1 7 +1 7 +1 7 2
n=5,7 nm+ 2 nm+ 2 nm+ 2 nm+ 2
m=2 4 4 4 4
N=5 m= nm-—1 nm-—1 nm-—1 nm-—1
5 4 1 4 4 4 1
N=5m=6 nm+ 2 nm+ 2 nm+2_1 nm+ 2
4 4 4 4
nN=6m= nm+ 2 nm+ 2 nm+2_1 nm+ 2
15 4 4 4 4
nN=6 m= nm+ 2 nm+ 2 nm+ 2 nm+ 2
3,7 4 4 4 4
Table 1: Vertex labeling of J,, ,,, graph.
The following table concurrence is realized with modulo value 8.
Nawre ofn | e 0) (1) &2 ,(3)
n=0,2,4,6 m(n+1) m(n+ 1) m(n+ 1) m(n+ 1)
m=0,4 4 4 T4 T4
nN=0 m= mn+1)—1 metD-1 g mn+1)—-1| m(n+1)—-1
1 4 4 4 4
n=0 m= | m(n+1)+2 | m(n+1)+2 | motD+2 4 mm+D+2 g
2 4 4 4 4
N=0m=3 mn+1)+1 | mn+1)+1 | m(n+1)+1 m(n:1)+1_1
4 4 4
N=0m=5 mn+1)—1 | mn+1)—-1 | m(n+1)—-1 m(nzl)_1+1
N=0 m=6 w_l w_l m(n+zl)+2 m(n+41)+2

*Corresponding Author: S. Kavitha

16 | Page




Quotient-4 Cordial Labeling Of Generalized Jahangir Graphs

N=0m=7 mn+1)+1 m(n:1)+1_1 mn+1)+1 | m(n+1)+1
4 4 4
n=15 m(n+1) m(n+ 1) m(n+1) m(n+ 1)
m=0,246 4 4 4 4
n=1 m= | me+D+2 mn+1)+2 | mm+n+2 _1 mn+1)+2
- : | T —
n=1m= | mo+b+2 4 mn+1D+2 | m(n+1)+2 miD+2 o
3,7 & 4 4 4
n=1 m= | m+b+2 4 m+D+2 4 mn+1)+2 | m(n+1)+2
5 * ! 4 4
n=2m= | mn+D+1 | mn+D+1 | m(n+1)+1 | metD+1 4
15 4 4 4 *
n=2m= M—l m(n+1)+2 m(n+1)+2 mn+1)+2 _1
2,6 4 4 4 4
n=2 m=3 mn+1)—-1 | mn+1D -1 | m(n+1) -1 | mD-1 4
4 4 4 *
n=2m=7 | mn+1) -1 | m(n+1)—-1 | metD-1 4 mn+1)—1
4 4 * 4
mr;313273 mn+ 1) mn + 1) mn+ 1) m(n + 1)
45,67 4 4 4 4
n=4 m= | mn+1) -1 | m(n+1) -1 | m+D-1 4 mn+1)—1
1 4 4 * 4
g =2 m@n+1+2 1 m@n+1)+2 1 mn+1)+2 mn+1)+2
m=2,6 4 4 4 4
-= mm+D+2 g mm+1)+2 | mm+n+z 1 mn+1)+2
m=2,6 4 4 4 4
n=4 m= meD+1 mn+1)+1 | mh+1)+1 | mn+1)+1
3,7 4 4 4 4
n=4m=5| m(n+1)—-1 | me+D-1 4 mn+1)—1 | m(n+1)—-1
4 * 4 4
N=5m= mn+1)+2 mniD+z mn+1)+2 mnDrz g
A sl B Sl Ry sl B S
n=5m= | mtb+z 4 mn++z 4 mn+1)+2 | m(n+1)+2
3,5 4 4 4 4
N=6 m= | motD+l 4 mn+1)+1 | mn+1)+1 | m(n+1)+1
15 * 4 4 4
N=6 M=2 | mn++2 1 mn++z 4 mn+1)+2 | m(n+1)+2
4 * 4 4
n=6 m= | me+d-1, 4 mn+1)—-1 | mn+1)—-1 | mn+1) -1
3,7 * 4 4 4
n=6m=6 | m(n+1)+2 | mtD+2 4 mn+1)+2 | metn+2
4 * 4 *

Table 2: Edge labeling of J,, ,,, graph.

The above tables 1 and 2 we find that |v,()) - v4())| < 1and |e, (k) - e, (D] < 1. Hence the graph
Jn,m 18 quotient-4 cordial labeling.

IV.CONCLUSION
In this paper, it is proved that the Jahangir graph J,, ,, which admits quotient-4 cordial. The existence of
quotient-4 cordial labeling of different families of graphs will be the future work.
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