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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) = Z4 by ¢*(uv) = [%] (mod 4) where

Quotient-4 cordial labeling of G if |v(i) — vo(j)| < 1, 1 <1, j <4, i#j where v,(x) denote the number of
vertices labeled with x and [eo(kK) — eo(1)] <1, 0 < k, 1 < 3, k # [, where e,(y) denote the number of edges labeled
with y. Here some unicyclic graphs such as (Cn; Ki2), Cm(1,2...m), (Cn(2Pm)) and some corona of ladder graphs
such as (OL(B) O Ki), (CL(B) O Ki), (SL(B) © K1), (ML(B) © K1), (CRL(B) © Ky), (PL(B) O K1),
(PCL(B) © K1) and (HL(B) © K1) proved to be quotient-4 cordial graphs.

@(u) = @(v). The function ¢ is called
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1. 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 [5] for more information. The cordial
labeling concept was first introduced by
Cahit [2]. H- and H2 —cordial labeling was
introduced by Freeda S and Chellathurai R.S
[3]. 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 vy(i) denotes the number of
vertices labeled with i and ey(k) denotes the
number of edges labeled with k, 1 <i <
4,0<k<3.

2. DEFINITIONS

Definition: 2.1[6] Let G (V, E) be a simple
graph of order p and size g. Let ¢: V (G) -
Zs — {0} be a function. For each edge set E
(G) define the labeling ¢*: E (G) = Z4 by

oo - 22

@ (v). The function ¢ is called Quotient-4
cordial labeling of G if Vo ()—Ve ()
<1,1<1i,j <4, i#j where vy(x) denote the
number of vertices labeled with x and |e ¢, (k)
—eo()|<1,0 < k,l <3,k # L, where eyy)
denote the number of edges labeled with y.

Definition: 2.2 A graph Cm(1,2,...,m) is a
graph obtained from a cycle of vertices xi,
X2...xm having cycle of length m by attaching
r pendant edges to each of r'™" vertex. The

(mod 4) where ¢ (u) >
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pendant vertices are labeled as yi, ya...ys,

+1
where s = -+

Definition: 2.3 A graph (Cn; Ki2) is
obtained by attaching the root of K1, at each
vertex of a cycle Cy through an edge.

Definition: 2.4 A graph Cy (2Pm) is obtained

n+1

by attaching Pm to the first and (—)"

vertices of an odd cycle C; through an edge
or by attaching Pm to the first and (g + D

vertices of an even cycle Cnthrough an edge.

Definition: 2.5[7] An Open Ladder graph
OL (B), B = 3 is obtained from two copies of
path Pp-1 with the vertex set V (OL
B) ={ug:1<0<pru{v:1<6 <
B} and E (OL (B)) = {ugug41 : 1 <60 <
B—1} U {vgvgy; 11 <60 < B-1} U
{ugvg : 1<6 <p}

Definition: 2.6[7] A Closed Ladder graph
CL (B),B = 3 is obtained by combining two
copies of path Pg.1 with the vertex set V (CL
(B) ={ug :1<06 <BYU{vy:1<6 <p}
and E (CL (B)) ={ugug41:1<6<p-1}
U{vgvgs1:l <0< -1} U {ugvg:1<86
<B}

Definition: 2.7[7] A Slanting Ladder graph
SL (B), B > 3 is obtained by combining two
copies of path Pp1 with the vertex set V (SL
B) ={ug :1<60<BIU{vyg:1<6<p}
and E (SL (B)) = {upug+1:1<6 <p—1}
U{vgvgs1 i1 =80 <p—-1}U{ugvgy, i1
<0 <p-1}.

Definition: 2.8[7] A Mobius Ladder graph
ML (B), B > 3 is obtained by combining two
copies of path Pg.1 with the vertex set V (ML
B) ={ug :1<0<B}Yu{vg :1<60<p}
and E (ML (B)) = {ugug+1:1<6<p—1}
U {vgrgser :1<0<B -1} U{ugrg :1<86
<B} u{wvp } U {viup}.

Definition: 2.9[7] A Circular Ladder graph
CRL (B), B = 3 is obtained by combining
two copies of path Pg.1 with the vertex set V
(CRL(B)) ={ug :1<0<p}yu{vg:1<6
<B} and E (CRL (B)) = {ugug41: 1 <0 <
B— 1} U {vgvgyy: 1 < 6< p-1} U
{ugve : 1<60 <} U {ugug} U {vvp}.
Definition: 2.10[7] Consider the Closed
Ladder graph CL (B), B = 2, introducing a
vertex w; between the vertices vg and vg,, ,
for 1 <6 < B —1resulting a new graph called
pentagonal ladder graph denoted by PL (B).
Definition: 2.11[7] Consider the Pentagonal
Ladder graph PL (B), f > 3, by connecting
the vertices v; and vz by a new vertex wy
and connecting u; and ug by an edge
resulting a new graph called pentagonal
circular ladder graph denoted by PCL (B).
Definition: 2.12[7] Consider the Closed
Ladder graph CL (B), B > 2, by adding a new
vertices t; between the vertices uy and ug,4
, for 1 < 6 <B—1 and wy between the
vertices vy and vg,,, for 1 < 6 <p -1
resulting a new graph called hexagonal
ladder graph denoted by HL ().

Definition: 2.13[8][9] The corona product of
a graph Gz (with p points) and another graph
G2 is got by taking a copy of Gz and p copies
of G2 say Go1, G22, ... G2p and then join
every vertex in Gp; with the i vertex of Gi.
If m numbers of pendent vertices are
attached at each vertex of G, then the
resultant graph obtained from G is the graph
G O mKi. Whenm =1, G O K is the corona
of G.

3. MAIN RESULT

3.1 Unicyclic Graphs

Theorem: 3.1.1 The graph G = Cm (1, 2...m)
is Quotient-4 cordial if m > 3.
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Proof: LetV (G) ={xrx1<r <m} U {ys:
1<s <P 3 and E (G) = {(xxw) :
1 <r< m—1} U{Xle}U{Xr}’leS

rSm,@+1§s§@}.
m(m+3)

Here |V (G) | = |E (G)| = 22

Define ¢ : V (G) = {1, 2, 3, 4}.

Labeling of x¢’s values are given below.
Forl<r<m.

o(xr) = 1.

Labeling of ys’s values are given below.
Case (i): When m=0,5 (modulo 8)
andm # 5.

oy =1 if P21 <5<
o(ys) =2 ifs=1(modulo 3)and 1 <s <
m(3m+9)

B

o(ys) =3 if s =2 (modulo 3) and 2 < s <
m(3m+9)

—s T

o(ys) =4 if s=0(modulo 3) and 3 <s <
m(3m+9)

—

Case (ii): When m=1,4 (mod 8) and
m + 4.

m(m+1)

. ¢ 3MZ+9m+4 m(m+1)
o(ys) =1 if ———<s<——
o(ys) =2 if s=1(modulo 3)and 1 <s <
3m2+9m+4
— s
o(ys) =3 if s =2 (modulo 3)and 2 < s <
3m2+9m+4
s >
o(ys) = 4 if s =0 (modulo 3) and 3 <s <
3m2+om+4
— s -
Case (iii): When m = 2,3 (mod 8) and
m # 3.

3m2+om+2

o(ys) =1 if ———<s<
o(ys) =2 if s=1(modulo3)and 1 <s <

3m2+om+2
— 3.

m(m+1)

o(ys) =3 if s =2 (modulo 3) and 2 < s <
3m?+9m+2

R

o(ys) =4 if s =0 (modulo 3) and 3 <s <

3m?+9m+2

-1
8
Case (iv): When m = 6,7 (mod 8).
3m?2+9m+6

oy =1 if TR < g < ML,
o(ys) =2 ifs=1(modulo 3)and 1 <s <
3m?+9m+6
— 2.
o(ys) =3 if s =2 (modulo 3) and 2 < s <
3m2+9m+6
— 1.
o(ys) =4 if s=0(modulo 3)and 3 <s <
3m2+9m+6
— 3.
Case (v): When m = 3, 5.
o(ys) =2 ifs=1(modulo 3)and 1 <s <
m(m+1)
2 2
o(ys) =3 if s=2(modulo 3)and 2 <s <
m(m+1)
—
o(ys) =4 if s =0 (modulo 3) and 3 < s <
m(m+1)

2

Case (vi): When m = 4.
o(ys) =2 ifs=1(modulo 3)and 1 <s <
m(m+1)

2
9(ys) =3 ifs=2(modulo 3) and 2 <s <
m(m+1)
2~
o(ys) =4 ifs=0(modulo 3)and 3 <s <
m(m+1)
—2 b
By the result of above labeling we could see
that, {¢ (xXr+1) : 1 <r < m-—1},{¢ (x1
Xm)}, {(p(Xrys):lﬁT'Sm,T(rT_l)-l-l

<s <™y € 7, and also for all i € [1,

A, Vo () -Ve(G)<landk =1 €[0,3] |e,
(K) — € o ()] < 1. Thus by definition 2.1, the
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graph Cm (1, 2...m), m = 3 is Quotient-4
cordial labeling.

Theorem 3.1.2: A graph (Cn; Kz, 2) is
quotient-4 cordial if n = 3.
Proof: Let G be a (Cn; Ky, 2) graph. Let V
GB)={av:1<a<n}u{b,:1<a<n}
U{cp:1<p<2n}and E (G) = {a, au+ :
l1<a<n—-1}u{aian} U{ au be: 1< a <
nfuU{becp:1<as<nla-1<f<2a
}.

Here |V (G)| = |E(G)| = 4n.

Define ¢ : V (G) = {1, 2, 3, 4}.

Labeling of a«’s values are given below.
Foril<a<n.

¢ (aq) = 4.

Labeling of be’s values are given below.
Foril<a<n.

¢ (by) = 1.

Labeling of cg’s values are given below.
Forl<p <2n.

¢ (cg) =2 if p =1 (modulo 2).

¢ (cp) =3 if p = 0 (modulo 2).

By the result of above labeling we could see
that, {¢ (aa ao+1) 1<a<n-1}{o
(@an)}, { o (auba): 1 <a<n}, {o(baCp):
1<a<n2a-1<pf<2a } € Z, and
also forall i#j € [1,4], Vo (i) — Vo () <1
and ,k#1€[0,3],leo(kl—eo 1.
Thus by definition 2.1, the graph (Cn; K, 2),
n > 3 is Quotient-4 cordial labeling.

Theorem 3.1.3: A graph Cn (2Pm) is
quotient-4 cordial if n is odd and n > 3.

Proof: LetV (G) ={a.: 1 <a <n} U {bp:
1<p<m}u{cn:1<w<m}andE (G)

= {as @+ 1<a<n-—-1}U {aan} U
{bghp+1 1<p<m-1} U {aibi} U
{CuCu+1:1 < w <m— 1} U {an+1 C1}.

2
Here |V(G)| =n+2m, |[E(G)| =n+ 2m.
Define ¢ : V (G) = {1, 2, 3, 4}.

Labeling of aqs’s are given below.
Case 1: Whenn = 1,5,9,13 (modulo 16).
Forl<a<n.

¢(a)=1 ifa=0,3(modulo8).
¢(a)=2 ifa=5,6 (modulo 8).
¢(a)=3 ifa=1,2(modulo 8).
¢o(aw) =4 ifa=4,7 (modulo 8).

Case 2: When n = 3,11 (modulo 16).
For 1 < a < n — 2, the labeling of a, values
are same as case 1.

¢ (an) =4, ¢ (an1) = 1.

Case 3: When n = 7,15 (modulo 16).
Fori<a<n-1.

¢ (an) = 1, the labeling of a, values are same
as case 1.

Labeling of bp’s are given below.

Case 1: When n=1 (mod 16) and m =
0,1,2,3,4,5,6,7 (modulo 8).

Forl1< g <m.

¢ (bp) =1 if p = 1, 3 (modulo 4).

¢ (bg) =3 if = 0 (modulo 4).

¢ (bg) =4 if p = 2 (modulo 4).

Case 2: When n =3 (mod 16) and m =
0,1,2,3,4,5,6,7 (modulo 8).
Forl1<p<m.

¢ (bp)=1 if p =2,5,7 (modulo 8).

¢ (bp) =3 if p =0, 1 (modulo 8).

o (bg) =4 if B = 3, 4, 6 (modulo 8).
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Case 3: When n = 5 (modulo 16).

Sub Case 3.1: When m=0,1,3,4,7
(modulo 8).

For1<pg <m.

¢ (bp) =1 if = 1 (modulo 8).

¢ (bp) =2 if B = 3, 4, 6, 7 (modulo 8).

¢ (bp) =3 if p=0, 2,5 (modulo 8).

Sub Case 3.2: When m = 2,5 (modulo 8).
For 1 < < m — 1, the labeling of bg values
are same as sub case 3.1.

¢ (bm) = 2.

Sub Case 3.3: When m = 6 (modulo 8).
For 1 < f < m — 2, the labeling of bg values
are same as sub case 3.1.

¢ (bm-1) =2, ¢ (bm) = 3.

Case 4: When n = 7 (modulo 16).

Sub Case 4.1: When m=0,1,2,3,4,6,7
(modulo 8).

For1 < p <m.

o (bp)=1 if = 3,5, 7 (modulo 8).

¢ (bp) =3 if p =0, 4 (modulo 8).

¢ (bp) =4 if p =1, 2, 6 (modulo 8).

Sub Case 4.2: When m = 5 (modulo 8).
For 1 < B < m — 2, the labeling of bg values
are same as sub case 4.1.

¢ (bm) = @ (bm-1) = 2.

Case 5: When n = 9 (modulo 16) and m =
0,1,2,3,4,5,6,7 (modulo 8).

For1<pg <m.

¢ (bp) =1 if p=1,3,5,7 (modulo 8).

¢ (bg) =3 if p =0, 4 (modulo 8).

¢ (bp) =4 if p =2, 6 (modulo 8).

Case 6: When n = 11 (modulo 16).

Sub Case 6.1: m=0,1,2,3,4,5 (modulo
8).

For1 < g <m.

¢ (bp) =1 if =1, 4, 7 (modulo 8).

¢ (bg) =3 if B =0, 3 (modulo 8).

¢ (bp) =4 if p=2,5, 6 (modulo 8).

Sub Case 6.2: m = 6,7 (modulo 8).

For 1 < B < m — 1, the labeling of bg values
are same as sub case 6.1.

() (bm) =2.

Case 7: Whenn = 13 (modulo 16).

Sub Case7.1: When m=0,1,3,4,7
(modulo 8).

For1<p <m.

¢ (bg) =1 if p =1 (modulo 8).

¢ (bp) =2 if B =3, 4, 6, 7 (modulo 8).

¢ (bg)=3 ifp=0,2,5 (modulo 8).

Sub Case 7.2: When m = 2,5 (modulo 8).
For 1 < B < m — 1, the labeling of bg values
are same as sub case 7.1.

¢ (bm) = 2.

Sub Case 7.3: When m = 6 (modulo 8).
For1 < B < m — 2, the labeling of bg values
are same as sub case 7.1.

¢ (bm-1) =2, ¢ (bm) = 4.

Case 8: When n = 15 (modulo 16).

Sub Case 8.1: m = 0,1, 2, 6,7 (modulo 8).
For1<p <m.

¢ (bp) =1 if p=1, 3 (modulo 8).

¢ (bp) =2 if B =6, 7 (modulo 8).

¢ (bp) =3 if B =0 (modulo 8).

¢ (bp) =4 if B =2, 4,5 (modulo 8).
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Sub Case 8.2: When m = 3,4 (modulo 8).
For 1 < f < m — 1, the labeling of bg values
are same as sub case 8.1.

¢ (bm) =3.

Sub Case 8.3: When m = 5 (modulo 8).
For 1 < f < m — 2, the labeling of bg values
are same as sub case 8.1.

¢ (bm-1) =3, ¢ (bm) = 4.

Labeling of c»’s are given below.

Case 1: When n = 1 (modulo 16)

Sub Case 1.1: When m=0,1,2,3,4,5,7
(modulo 8).

Forl<w<m.

¢ (Cy) =2 ifw=1,2,5, 6 (modulo 8).

¢ (Co) =3 if w =0, 7 (modulo 8).

¢ (Co) =4 if w =3, 4 (modulo 8).

Sub Case 1.2: When m = 6 (modulo 8).
For 1<w<m-—1, the labeling of c,
values are same as sub case 1.1.

¢ (cm) = 3.

Case 2: When n = 3 (mod 16).
Sub Case 2.1: m
0,1,2,3,4,6,7 (modulo 8).

Forl<w<m.

¢ (Co) =1 if w =4 (modulo 8).

¢ (Co)=2 ifw=1,2,6,7 (modulo 8).
¢ (Co) =3 if w = 3,5 (modulo 8).

¢ (Co) =4 if w =0 (modulo 8).

Sub Case 2.2: When m = 5 (modulo 8).
For 1<w<m-—1, the labeling of c,
values are same as sub case 2.1

¢ (cm) = 2.

Case 3: When n = 5 (modulo 16).

Sub Case 3.1: When m=0,1,2,3,4,7
(modulo 8).

Forl < w <m.

¢ (Co) =1 if w =0, 3,5 (modulo 8).

¢ (Co) =3 if w = 4 (modulo 8).

¢ (Co)=4 ifw=1,2,6,7 (modulo 8).

Sub Case 3.2: When m = 5 (modulo 8).
For 1<w<m-—1, the labeling of c,
values are same as sub case 3.1

¢ (cm) = 4.

Sub Case 3.3: When m = 6 (modulo 8).
For 1<w<m-—2, the labeling of c,
values are same as sub case 3.1

¢ (cm1) =4, ¢ (cm) = 1.

Case 4: When n = 7 (modulo 16).

Sub Case 4.1: When m=0,1,2,3,4
(modulo 8).

Forl<w<m.

¢ (Co) =1 if w =1 (modulo 8).

¢ (Co) =2 ifw =3, 4,5, 6 (modulo 8).

¢ (o) =3 if w =2, 7 (modulo 8).

¢ (Co) =4 if w =0 (modulo 8).

Sub Case 4.2: When m = 5,7 (modulo 8).
For 1<w<m-—3, the labeling of c,
values are same as sub case 4.1

o (cm2) =1, ¢ (cm-1) =4, ¢ (cm) = 3.

Sub Case 4.3: When m = 6 (modulo 8).
For 1<w<m-—1, the labeling of c,
values are same as sub case 4.1

¢ (cm) = 3.
Sub Case 4.4: When m = 7 (modulo 8).

For 1<w<m-—2, the labeling of c,
values are same as sub case 4.1.
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¢ (cm-1) =4, ¢ (cm) = 3.

Case 5: When n = 9 (modulo 16).

Sub Case 5.1: When m=0,1,2,3,4,7
(modulo 8).

Forl1<w<m.

¢ (Co) =2 ifw = 2,3,4,5 (modulo 8).

¢ (Co) =3 if w =0, 7 (modulo 8).

¢ (Co) =4 if w =1, 6 (modulo 8).

Sub Case 5.2: When m = 5,6 (modulo 8).
For 1<w<m-—1,the labeling of c,
values are same as sub case 5.1.

¢ (cm) = 3.

Case 6: When n = 11 (mod 16) and m =
0,1,2,3,4,5,6,7 (modulo 8).
Forl1<w<m.

¢ (Co) =1 if w =5 (modulo 8).

¢ (Cy) =2 if w=0,1,2, 3 (modulo 8).

¢ (Co) =3 if w =4, 7 (modulo 8).

¢ (Co) =4 if w =6 (modulo 8).

Case 7: When n =13 (modulo 16) and
m=0,1,2,3,4,5,6,7 (modulo 8).
Forl<w<m.

¢ (Co) =1 if w=2,4,6 (modulo 8).

¢ (Co) =3 if w =5 (modulo 8).

¢ (Co)=4 if w=0,1,3,7 (modulo 8).

Case 8: When n = 15 (modulo 16).
Sub Case 8.1: When m=0,1,2,3,4,6,7
(modulo 8).

Forl<w<m.

¢ (Co) =1 if w=0,5 (modulo8).
¢ (Co) =2 if w =2, 3 (modulo 8).
¢ (Co) =3 if w=4,6,7 (mod 8).
¢ (Co) =4 if w =1 (modulo 8).

Sub Case 8.2: When m = 5 (modulo 8).
For 1<w<m-—1, the labeling of c,
values are same as sub case 8.1.

¢ (cm) = 3.

By the result of above labeling we could see
that, {¢ (au @) @ 1<a<n-—1}{¢
(alan)}, { ¢ (bﬁbﬁﬂ) 1< ,B <m-— 1}, {(p
(@ib)}, { ¢ (CoCw+1) : 1 <w <m—1}, {o
(ClnT-i-l c1)} € Z, and also for all i#] € [1, 4],

Voe()—Ve()<landk#1l€[0,3], e,
(K) — e ¢ ()] < 1. Thus by definition 2.1, the
graph C, (2Pm), n = 3 is Quotient-4 cordial
labeling.

Theorem 3.1.4: A graph Cn ( 2Pm) is
quotient-4 cordial if nis even and n > 4.
Proof: LetV (G) ={au:1<a <n} U {bg:
1<p<m}uUu{co:1<w<m}andE (G)
= {as @+ 1<a<n-1}U {aan} U
{bgbp+1 : 1< B <m-—1} U {aibi} U{ co
Cor: 1 S w <m—1}U{ams1)/261 }-

Here |V (G)| =n+2m, |E (G)| =n + 2m.
Define ¢ : V (G) = {1, 2, 3, 4}.

Labeling of a« values are given below.
Case 1: When n = 0 (modulo 8) and m %
2(modulo 8).

Fori<a<n

¢(a)=1 ifa=1,4 (modulo8).

¢(a)=2 ifa=6,7(modulo 8).
¢(a)=3 ifa=0,5(modulo 8).
¢0(a) =4 ifa=2 3 (modulo 8).

Sub Case 1.1: Labeling of bg.

Sub Case 1.1.1: When m
0,1,3,4,5,6,7 (modulo 8).

Forl1<p <m.

¢ (bp)=1 if =0, 3,5 (modulo 8).

¢ (bp)=3 if p =4, 6,7 (modulo 8).
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¢ (bg) =4 if p =1, 2 (modulo 8).

Sub Case 1.2: Labeling of Co.

Sub Case 1.2.1: m = 0,1, 7 (modulo 8).
Forl<w <m.

¢ (Co) =1, if w =7 (modulo 8).

¢ (Cy) =2,ifw=1,3,4,5 (modulo 8).
¢ (Co) =3, if w = 2 (modulo 8).

¢ (Co) =4, if w =0, 6 (modulo 8).

Sub Case 1.2.2: m = 3 (modulo 8).
For 1<w<m-—1, the labeling of c,
values are same as sub case 1.2.1.

¢ (cm) = 1.

Sub Case 1.2.3: m = 4 (modulo 8).
For 1<w<m-—3, the labeling of c,
values are same as sub case 1.2.1.

¢ (cm) =1, ¢ (cm-1) = 3, ¢ (cm-2) = 2.

Sub Case 1.2.4: m = 5 (modulo 8).
For 1<w<m-—3, the labeling of c,
values are same as sub case 1.2.1.

¢ (cm) =9 (cm-1) =2, ¢ (cm-2) = 3.

Sub Case 1.2.5: m = 6 (modulo 8).

For 1<w<m-—25, the labeling of c,
values are same as sub case 1.2.1.

¢ (cm) =1, ¢ (cm1) =4, ¢ (cm2) = 3, ¢ (cm-3)
=@ (Cm-4) = 2.

Case 2: When n = 0 (modulo 8) and m =

2 (modulo 8).

Fori<a<n-7.

¢(a)=1 ifa=2,5(modulo8).
¢ (ag) =2 if « =0, 7 (modulo 8).
¢ (a) =3 ifa=3,4(modulo 8).
¢(a)=4 ifa=1,6 (modulo 8).

¢ (an) =4, 0 (an1) = ¢ (ana) = 1, ¢ (an2) = ¢
(an-3) = ¢ (ans) = 3, ¢ (ans) = 2.

Sub Case 2.1: When m = 2 (modulo 8).
Forl1<p <m.

¢ (bp)=1 if p=1,4,7 (modulo 8).

¢ (bp) =3 if p =5, 6 (modulo 8).

¢ (bp) =4 ifp=0, 2, 3 (modulo 8).

Sub Case 2.2: m = 2 (modulo 8).
Forl1 <w<m.

¢ (Co) =1 if w =7 (modulo 8).

¢ (Co)=2 ifw=1,2,4,5(modulo 8).
¢ (Co) =3 if w =0, 6 (modulo 8).

¢ (Co) =4 if w = 3 (modulo 8).

Case 3: When n = 2 (modulo 8).
Fori<a<n-2.

¢(a)=1 ifa=2,5(modulo8).
¢(a)=2 ifa=0,7 (modulo 8).
¢ (ag) =3 if « = 3, 4 (modulo8).
¢o(a) =4 ifa=1,6 (modulo8).

o (an) =1, ¢ (an1) = 3.

Sub Case 3.1: Labeling of bg.

Sub Case 3.1.1: When m=0,1,2,3,4,6
(modulo 8).

For1<p <m.

o (bp)=1,if p = 2,5, 7 (modulo 8).

o (bg) =3, if p = 3, 4, 6 (modulo 8).

¢ (bp) =4, if p =0, 1 (modulo 8).

Sub Case 3.1.2: m = 5 (modulo 8).

For 1 < B < m — 2, the labeling of bg values
are same as sub case 3.1.1.

¢ (bm) =4, ¢ (bm-1) = 1.

Sub Case 3.1.3: m = 7 (modulo 8).

For 1 < 8 < m — 1, the labeling of bg values
are same as sub case 3.1.1.

¢ (bm) = 4.
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Sub Case 3.2: Labeling of co.

Sub Case 321: m=0,1,23,4,6,7
(modulo 8).

Fori<w<m

¢ (Co) =1 if w =4 (modulo 8).

¢ (Co)=2 ifw=1,2,6,7 (modulo 8).

¢ (Co) =3 if w = 0 (modulo 8).

¢ (Co) =4 if w = 3,5 (modulo 8).

Sub Case 3.2.2: m = 5 (modulo 8).
For 1<w<m-—3, the labeling of c,
values are same as sub case 3.2.1.

¢ (cm) =4, ¢ (cm1) =3, ¢ (cm2) = 2.

Case 4: When n = 4 (modulo 8).
Fori<a<n-3.

¢(a)=1 ifa=0,3 (modulo8).
¢(aw)=2 ifa=5,6 (modulo 8).
¢(a)=3 ifa=4,7(modulo 8).
¢o(aw)=4 ifa=1,2 (modulo 8).

¢ (an) = ¢ (an2) = 1, ¢ (an1) = 3.

Sub Case 4.1: Labeling of bg.

Sub Case 4.1.1: m=0,1,2,3,7 (modulo
8).

For1 < g <m.

¢ (bp) = 1,if p = 3, 5, 7 (modulo 8).

¢ (bp) =3, if p = 2, 4 (modulo 8).

¢ (bg) =4, if =0, 1, 6 (modulo 8).

Sub Case 4.1.2: m = 4 (modulo 8).

For 1 < 8 < m — 1, the labeling of bg values
are same as sub case 4.1.1.

¢ (bm) = 4.

Sub Case 4.1.3: m = 5 (modulo 8).

For 1 < 8 < m — 2, the labeling of bg values
are same as sub case 4.1.1.

¢ (bm)=3,0 (bm-l) =4,

Sub Case 4.1.4: m = 6 (modulo 8).

For 1 < f < m — 3, the labeling of bg values
are same as sub case 4.1.1.

@ (bm) =3, ¢ (bm-1) = 1, ¢ (bm-2) = 4.

Sub Case 4.2: Labeling of Co.

Sub Case  4.2.1: m=1,23,5,6
(modulo8).

Forl < w <m.

¢ (Co) =1 if w =7 (modulo 8).

0 (Co)=2 ifw=1,2,3, 4 (modulo 8).

¢ (Co) =3 if w =0, 5 (modulo 8).

¢ (Co) =4 if w =6 (modulo 8).

Sub Case 4.2.2: m = 0 (modulo 8).
For 1<w<m-—3, the labeling of c,
values are same as sub case 4.2.1.

¢ (cm) =2, ¢ (cm1) =4, ¢ (cm2) = 3.

Sub Case 4.2.3: m = 4 (modulo 8).
For 1<w<m-—1, the labeling of c,
values are same as case 4.2.1.

¢ (cm) = 3.

Sub Case 4.2.4: m = 7 (modulo 8).

For 1<w<m-—1, the labeling of c,
values are same as case 4.2.1.

¢ (cm) = 2.

Case 5: When n = 6 (modulo 8).
Fori1<i<n-2.

¢ (al)=1 ifi =0, 3 (modulo 8).
¢ (al)=2 ifi=5,6 (modulo 8).
¢ (ay)=3 ifi =1, 2 (modulo 8).
¢ (aw)=4  ifi=4,7 (modulo 8).

¢ (an) =1, ¢ (an1) = 4.

Sub Case 5.1: Labeling of bg.

Sub Case 5.1.1: m = 3,4, 5,6 (modulo 8).
Forl1<p<m.

¢ (bg) =1 if p = 1, 6 (modulo 8).
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¢ (bp) =2 if p = 3, 4 (modulo 8).
o (bg) =3 if p =0, 5, 7 (modulo 8).
¢ (bg) =4 if B = 2 (modulo 8).

Sub Case 5.1.2: m = 0,1 (modulo 8).

For 1 < < m — 1, the labeling of bg values
are same as sub case 5.1.1.

(0} (bm) =2.

Sub Case 5.1.3: m = 2 (modulo 8).

For 1 < 8 < m — 2, the labeling of bg values
are same as sub case 5.1.1.

¢ (bm)=3,0 (bm-l) =2.

Sub Case 5.1.4: m = 7 (modulo 8).

For 1 < < m — 2, the labeling of bg values
are same as sub case 5.1.1.

¢ (bm)=4,09 (bm-l) =1

Sub Case 5.2: Labeling of co.

Sub Case 521: m=0,1,273,4,5,6
(modulo 8).

Forl<w<m.

¢ (Co) =1 if w =4, 7 (modulo 8).

¢ (Co) =2 if w =1, 2 (modulo 8).

¢ (Co) =3 if w = 3 (modulo 8).

¢ (Co) =4 ifw=0,5, 6 (modulo8).

Sub Case 5.2.2: m = 7 (modulo 8).
For 1<w<m — 4, the labeling of c,
values are same as sub case 5.2.1.

¢ (cm) =2, ¢ (cm1) =4, ¢ (cm2) = 1, ¢ (cm-3)
=3,

By the result of above labeling we could see
that, {¢ (au au+1) 1<a<n-1}{o
(a1an)}, { ¢ (bpbp+1) 1 1<p<m—1} {9¢
(@b}, { @ (CoCot1) 11 <w <m—1}, {o
(an+1 c1)} € Z, and also for all i#j € [1, 4],

Vo(@) —Voe(G)<landk#1€0,3] e

(k) — e ¢ ()] < 1. Thus by definition 2.1, the
graph C, (2Pm), n = 4 is Quotient-4 cordial
labeling.

3.2. Corona of Ladder Graphs

Theorem: 3.2.1 The graph (OL (B) © K1) is
quotient-4 cordial if § > 3.

Proof: Let G be a (OL (8) O Ki) graph.

Vv (G) = {Xg’ug‘vg,yg: 1<6< ﬁ}

E (G) = {(xeup), (vaye):1 <6 <p}uU
{(upug+1),  (Vovo+1) 1<60<p-
1JU{ugrg : 2 <60 < B — 1}.

Here |V(G)| = 4B, |E(G)| = 58 — 4.
Define the function ¢ : V (G) » {1, 2, 3, 4}
as follows.

The values of xg are labeled as follows.
For1 <6 <p.

¢ (xg)=2 if 6 =1 (modulo 2).

¢ (xg)=4 if 6 =0 (modulo 2).

The values of ug are labeled as follows.
Case (i): When g = 0 (modulo 2).

Forl1 <6 <p.

o (ug)=1 if 6 =1 (modulo 2).

¢ (ug)=4 if 8 =0 (modulo 2).

Case (ii): When g = 1 (modulo 2).
For1 < 6 < B — 1, the labeling of uy values
are same as case (i).

¢ (ug) =4.

The values of vg are labeled as follows.
Case (i): When g = 0, 2,3 (modulo 4).
Forl1 <6 <p.

¢ (vg) =1 if & =2 (modulo 4).

0 (vg) =3 if 6 =0, 1, 3 (modulo 4).

Case (ii): When g = 1 (modulo 4).
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For1 <6 < B — 2, the labeling of vy values
are same as case (i).

¢ (vg)=3,¢ (vg_1) = 1.

The values of y, are labeled as follows.
Case (i): When g = 0,1, 2 (modulo 4).

For1<6 <B§.

¢ (yp)=1 if6 =0 (modulo4).

0 (yg)=2 if® =2,3(modulo4).
¢ (yg)=3 if& =1 (modulo 4).

Case (ii): When g = 3 (modulo 4).
For1 <6 < B — 1, the labeling of y, values
are same as case (i).

o (yp) =1

By the result of above labeling we could see
that, { o((xeug), (veye)):1 <06 <p},

{0 (ugug+1), (Vavg41)) 11 <60 < B — 1},
{0 (ugvg):2<60<pB— 1} € Z, and also
forall i#j €1, 4], Vo () — Ve (G <1
andk =1 €0, 3],|e o (k) —e€o(l)<1. Thus
by definition 2.1, the graph (OL (8) © Ka),
B = 3 is Quotient-4 cordial labeling.

Theorem: 3.2.2 The graph (CL (B) © Kui) is
quotient-4 cordial if g > 2.

Proof: Let G be a (CL (B) ® Ki) graph.

Vv (G) = {XQ’UQ,UQ,}/Q: 1<6< ,B}

E (G) = {{(xgus), (vg¥s), (ugvp): 1 < 0 <
B} U {(ugugs1y, (Voves1) @ 1<0<p—
1}}.

Here |V (G)| = 4B, |E(G)| = 58 — 2.
Define the function ¢ : V (G) = {1, 2, 3, 4}
as follows.

The values of x4 are labeled as follows.
Case (i): When g = 0 (modulo 2).

Forl1 <6 <p.

¢ (xg)=2 if6 =0 (modulo 2).

¢ (xg)=4 if6 =1 (modulo 2).

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

For1 <6 < fp — 1, the labeling of uy values
are same as case (i).

¢ (%) =2.

The values of uy are labeled as follows.
For1 <6 <p.

¢ (ug) =1 if 6 = 0 (modulo 2).

o (ug)=4 if & = 1 (modulo 2).

The values of v, are labeled as follows.
For1 <6 <p.

¢ (vg)=1 if =1 (modulo 4).

o (vg)=3 ife =0,2, 3 (modulo 4).

The values of y, are labeled as follows.
Case (i): When g = 0, 2,3 (modulo 4).
For1 <6 <p.

o (yg)=1 if& =3 (modulo 4).
o (yg)=2 if6 =0,1(modulo 4).
0 (¥g)=3  if =2 (modulo 4).

Case (ii): When g = 1 (modulo 4).
For1 <6 < B — 1, the labeling of y, values
are same as case (i).

¢ (yg) =3.

By the result of above labeling we could see
that, { ¢ ((xgug), (Veye), (ugvg)):1 <6 <
By, 1o (Uaugs1), (Vovgy41)) 1 1 <0 <
B — 1} € Z, and also for all i#j € [1, 4], [V ¢
M-ve(@)|<landk #1€][0,3],|eo(K)—e
¢ (D] < 1. Thus by definition 2.1, the graph
(CL (B) © Ku), B = 2 is Quotient-4 cordial
labeling.

Theorem: 3.2.3 The graph (SL (B8) O Ka) is
quotient-4 cordial if g > 2.
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Proof: Let G be a (SL (8) ©® Ki) graph.

V (G)={xpugvg,ye:1 <60 <[}

E (G) = {(xous), (voys) : 1 <6 <p}U
{(uaug+1), (Vovo+1), (UgVe+1) + 1 <6 <
g — 1}

Here |V (G)| = 4B, |E(G)| = 58 — 3.
Define the function ¢ : V (G) = {1, 2, 3, 4}
as follows.

The values of xg are labeled as follows.
Case (i): When g = 0, 2,3 (modulo 4).
For1 <6 <p.

¢ (xg)=2 if8 =0 (modulo 2).

¢ (xg)=3 if6 =1 (modulo 2).

Case (ii): When g = 1 (modulo 4).
For1l < 6 < B — 1, the labeling of x4 values
are same as case (i).

The values of ug are labeled as follows.
Case (i): When g = 0,1, 2 (modulo 4).
For1 <6 <p.

o (ug) =1 if 6 = 0 (modulo 2).

o (ug) =3 if 6 = 1 (modulo 2).

Case (ii): When g = 3 (modulo 4).
For1 <6 < f — 1, the labeling of ug values
are same as case (i).

¢ (ug) = 1.

The values of v, are labeled as follows.
Forl1 <6 <p.

o (wg)=1 if =2 (modulo 4).

o (vg)=4 ife =0,1,3 (modulo 4).

The values of y, are labeled as follows.
Case (i): When g = 0, 2,3 (modulo 4).
Forl1 <6 <p.

o (yp) =1 if & =0 (modulo 4).

if & =2, 3 (modulo 4).
if & =1 (modulo 4).

¢ (yg) =2
¢ (yg) =4

Case (ii): When g = 1 (modulo 4).
For1 <6 < B — 1, the labeling of y, values
are same as case (i).

¢ (yp) =2.

By the result of above labeling we could see
that, { ¢ ((xeug), (Veye)):1<6<pB}{ ¢
((upug+1), (Vove+1), (UgVg4+1)) 1 1 <6 <
B — 1} € Z, and also for all i#j € [1, 4],
Voe(@)—Ve()<landk#1€[0,3], e,
(K) — e ¢ ()] < 1. Thus by definition 2.1, the
graph (SL (B) © Ku), B = 2 is Quotient-4
cordial labeling.

Theorem: 3.2.4 The graph (ML (8) © Ki)
is quotient-4 cordial if § > 3.

Proof: Let G be a (ML (B) © Ki) graph.

V (G) ={xpugvg,ys:1 <0 <[}

E (G) = {(xou0), (voyg), (ugvg) : 1 <6 <
B} U {(ugug+1), (Vovg41) 1 1<60<p—
13U (uyvp) U (vyup).

Here |V(G)| = 4B, |E(G)| = 58.

Define the function ¢ : V (G) = {1, 2, 3, 4}
as follows.

The values of xg are labeled as follows.
Case (i): When g = 0,1 (modulo 4).
For1 <6 <p.

0(xg)=1 if6 =3 (modulo 4).
Q(xg)=2 if & =0, 1 (modulo 4).
¢(xg)=4 if6 =2 (modulo 4).

Case (ii): When 8 = 2 (modulo4).
For1l < 6 < B — 1, the labeling of x4 values
are same as case (i).

¢ (xp) = 3.
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Case (iii): When g = 3 (modulo4).
For1 < 6 < p — 1, the labeling of x4 values
are same as case (i).

0] (XB) =2.

The values of ug are labeled as follows.
Case (i): When g = 0,1, 3 (modulo 4).
For1 <6 <p.

o(ug)=1 if& =3 (modulo 4).
o (ug)=3 if6 =0, 1 (modulo 4).
o (ug)=4 if6 =2 (modulo 4).

Case (ii): When g = 2 (modulo 4).
For1 <6 < f — 1, the labeling of uy values
are same as case (i).

The values of v, are labeled as follows.
Case (i): When g = 0 (modulo 4).

Forl1 <6 <p.

0 (vg) =1 if & =0, 2 (modulo 4).
¢ (vg) =3 if & =1 (modulo 4).

¢ (vg) =4 if & = 3 (modulo 4).

Case (ii): When g = 1,3 (modulo 4).
For1l < 6 < f — 1, the labeling of vy values
are same as case (i).

(0] (Uﬁ) =1.

Case (iii): When g = 2 (modulo 4).
For1l < 6 < f — 2, the labeling of vy values
are same as case (i).

o (p)=1,¢ (vp_1) =4

The values of y, are labeled as follows.
Case (i): When g = 0,3 (modulo 4).
Forl1 <6 <p.

o (yg) =2 if 6 =0, 1 (modulo 4).

o (yg) =3 if & =2 (modulo 4).

o (yg) =4 if & = 3 (modulo 4).

Case (ii): When g = 1 (modulo 4).

For1 <6 < B — 1, the labeling of y, values
are same as case (i).

¢ (yp) =4

Case (ii): When g = 2 (modulo 4).
For1 <6 < B — 2, the labeling of y, values
are same as case (i).

¢ (Vp) =2, 9 (vp—1) = 4.

By the result of above labeling we could see
that, { ¢ ((xgug), (Veye), (ugvg)):1 <6 <
B} L ¢ (UgUp+1), (Vavg41)) 1 1 <O < —
1}, {0 (wvp)}, {9 (viup)} € Z, and also
forall i € [1, 4], Vo (i) =V (G <1
andk =1 €0, 3],|eo(k)—e () <1. Thus
by definition 2.1, the graph (ML (B) © Ku),
B = 3 is Quotient-4 cordial labeling.

Theorem: 3.2.5 The graph (CRL (8) O Ki)
is quotient-4 cordial if B > 2.

Proof: Let G be a (CRL (B) © Ky) graph.

V (G) ={xpugvg,ys:1 <6 <[}

E (G) = {(xoue), (voye), (ugvg) : 1 <6 <
B} U {(ugug+1), (Vovg41) 1 1<60<p—
1} U (uqug) U (vyvp).

Here |V(G)| = 4B, |E(G)| = 58.

Define the function ¢ : V (G) = {1, 2, 3, 4}
as follows.

The values of x4 are labeled as follows.
Case (i): When g = 0 (modulo 2).

Forl1 <6 <p.

¢ (xg)=2 if6 =0 (modulo 2).
Q(xg)=3 if & =1 (modulo 2).

Case (ii): When 8 = 1 (modulo2).
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For1 <6 < f — 1, the labeling of x4 values
are same as case (i).

¢ (xp) = 2.

The values of ug are labeled as follows.
For1 <6 <p.

o (ug)=1 if & = 0 (modulo 2).

o (ug) =3 if 6 = 1 (modulo 2).

The values of vy are labeled as follows.
For1 <60 <8§.

o (Wg)=1 if6 =1 (modulo 4).

¢ (vg)=4 ife =0,2,3 (modulo 4).

The values of y, are labeled as follows.
Case (i): When g = 0, 2,3 (modulo 4).
For1 <6 <p.

0 (yg)=1 if8 =3 (modulo 4).
¢ (yg) =2 if6& =0,1(modulo 4).
¢ (yg)=4  if6 =2 (modulo 4).

Case (ii): When g = 1 (modulo 4).
For1 <6 < B — 1, the labeling of y, values
are same as case (i).

¢ (yg) = 4.

By the result of above labeling we could see
that, { ¢ ((xgug), (Veye), (Ugvg)):1 <6 <
B ¢ (ugugs1), (Vovg41)) 11 <0 <P —
1}, {o (wug)}, {¢ (v,vp)} € Z, and also
forall i# € [1, 4], Vo (i) =V, ()1
andk =1 €[0,3],leq (k) —eo()<1. Thus
by definition 2.1, the graph (CRL (B) © Ka),
B = 2 is Quotient-4 cordial labeling.

Theorem: 3.2.6 The graph (PL (B) O Kyi) is
quotient-4 cordial if g > 3.
Proof: Let G be a (PL (8) © Ku) graph.

V(G)={xgugvpg:1<0<pruU{wy:1<
0<B—-1}U{yg:1<6<2p—-1}

E (G) = {(xaus), (Voy20-1), (ugve) : 1 <
0 < B}V {(ugug+1),

(vowg), Wovgy1), WoY2e) 1 1<0<p—
1}

Here [V (6)| = 66 — 2, |[E(G)| = 78 — 4.
Define the function ¢ : V (G) = {1, 2, 3, 4}
as follows.

The values of xg are labeled as follows.
Case (i): When g = 0 (modulo 2).

For1<6<p.

¢(xg)=2 if6 =2 (modulo4)and 6 =
4,

o(xg)=4 ife =0,1, 3 (modulo 4) and
0 # 4.

Case (ii): When g = 1 (modulo 2).
For1 <6 <p.

¢(xg)=2 if6 =0 (modulo 2).
0(xg)=4 if6 =1 (modulo?2).

The values of ug are labeled as follows.
Forl1 <6 <p.

o(ug)=1 if6 =0 (modulo 2).

o (ug)=4 if6 =1 (modulo2).

The values of vy are labeled as follows.
Forl1 <6 <p.

0 (vg)=1 if & = 1 (modulo 2).

0 (vg) =3 if & = 0 (modulo 2).

The values of wg are labeled as follows.
For1<6<p-1.
o (wg)=3 if6 =0,1(modulo 2).

The values of y, are labeled as follows.
Case (i): When g = 0 (modulo 2).
For1<6 <28 -1.

1828



Journal of Survey in Fisheries Sciences

10(2S) 1815-1831 2023

©(yg)=1 if6 =3, 5(modulo8), 0 #5
and 6 = 1.

o(yvg)=2 if6=0,1,4, 6 7 (modulo8)
and 6 # 1.

¢ (yg)=4  if & =2 (modulo 8) and 6 =
5.

Case (ii): When g = 1 (modulo 2).
For1<6 <28 -1.

o(yg)=1 if & = 1, 2 (modulo 8) and
0 +1.

©o(yg)=2 if6 =0, 3,4, 7 (modulo 8)
and 6 = 1.

¢ (yp)=3 ifo=5.

o (yg) =4 if & =5, 6 (modulo 8) and
0 #5.

By the result of above labeling we could see
that, { ¢ ((xeus), (Vo¥26-1), (UgVp)):1 <
0 <pB}1 ® ((ugug+1),
(vawg), Wog41), (WeY29)) 1 1 <6 < f —
1} € Z, and also for all i#j € [1, 4], [v ¢ (i)
—Ve()<landk #1€[0,3],leo(k)—€,
(D] £ 1. Thus by definition 2.1, the graph (PL
(B) © Ki), B =3 is Quotient-4 cordial
labeling.

Theorem: 3.2.7 The graph (PCL (8) © Kai)
is quotient-4 cordial if B = 3.

Proof: Let G be a (PCL (B8) © Ku) graph.

V (G) ={xgugvg,wg:1 <0 <p}U{yp:
1<6<2p}.

E (G) =
{

(xqug), (ugvy), (Wewy), (VgY20-1), WeY29) :

1<6<p}U{(usup+1), (Wgvp4+1) 1<
0 <p— 1}u{wug} U{vwg}

Here |V (G)| = 6B, |E(G)| = 7B.

Define the function ¢ : V (G) = {1, 2, 3, 4}
as follows.

The values of xg are labeled as follows.
For1<6<p.

¢ (xg)=2 if6 =0 (modulo 2).

¢ (xg)=4 if 6 =1 (modulo 2).

The values of ug are labeled as follows.
For1<6<p.

o (ug)=1 if 8 =0 (modulo 2).

o (ug)=4 ife =1 (modulo 2).

The values of v, are labeled as follows.
For1 <6 <p.

o (vg)=1 if & = 1 (modulo 2).

¢ (vg) =3 if & = 0 (modulo 2).

The values of wy are labeled as follows.
For1 <6 <p.
o (wg)=3 if6 =0, 1 (modulo 2).

The values of y, are labeled as follows.
Case (i): When g = 0 (modulo 4).
Forl <6 <2p.

9 (yg)=1 if6=5,6(modulo8).
o (yg)=2 if6 =0, 2, 3,4 (modulo 8).
9 (yg)=4  if6 =1,7 (modulo 8).

Case (ii): When g = 1 (modulo 4).
For 1 <6 <2B—2, the labeling of y,
values are same as case (i).

¢ (V2p) =0 (¥2p-1) = 2.

Case (iii): When g = 2 (modulo 4).
For 1 <6 <2B—1, the labeling of y,
values are same as case (i).

¢ (y2p) = 1.
Case (iv): When g = 3 (modulo 4).

For 1 <6 <2B—1, the labeling of yy
values are same as case (i).

1829



Quotient-4 Cordial Labeling of Some Unicyclic Graphs and Some Corona of Ladder Graphs

¢ (3’23) =2.

By the result of above labeling we could see
that,

{o

((xgug), (oy20-1), (UgVp), (VeWp), WeY20)): 1 D (xg) =4

0 < B} { ¢ (Uous+1), Wovg41)): 1 <6 <
B — 1}, {o(uug)}, {9(viwp)} € Z, and
also forall i#j € [1,4],[Vve (i) =V () <1
andk #1€[0,3],|eo(k)—e o) <1. Thus
by definition 2.1, the graph (PCL (8) © Ka),
B = 3 is Quotient-4 cordial labeling.

Theorem: 3.2.8 The graph (HL (B) © Ky) is
quotient-4 cordial if g > 3.
Proof: Let G be a (HL (8) ©® Ky) graph.

Vv (G) = {ug,vg: 1<6< ,8} U
{toweg:1 <0< -1} U{xg yg:1<
0 <2B8-1}.

E (G) = {(ugve), (x26-1u6), (Vg¥26-1) :
1 <0 <B}U{(xz0ts), (ugte), (toUg+1),
(vowg), (Wovgy1), (WgY2e) 11 <0 <p —
1}

Here [V(G)| = 88 — 4, |E(G)| = 98 — 6.
Define the function ¢ : V (G) = {1, 2, 3, 4}
as follows.

The values of xg are labeled as follows.
Case (i): When g = 0 (modulo 2).
For1<6<28-1.

o(xg)=1 if & = 4,5 (modulo 8), 6 =6
and 0 £ 5.

o(xg)=2 if6=0,1,7 (modulo8), 0 =
3,5and 6 #7.

¢(xg)=3 if & =2 (modulo 8) and 6 #
2.

¢ (xg)=4
7and 6 # 3, 6.

if 8 = 3, 6 (modulo 4), 6 = 2,

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

For1<6 <28 -1.

9(xg)=1 if6 =2, 6 (modulo8), 8=4
and 6 # 2.
0(xg)=2 if6=0,1,3,4,5 (modulo 8)
and 6 £ 4.

if & = 7(modulo 4) and 6 = 2.
The values of tg are labeled as follows.
Fori1<o6<p-1.

o(tg)=4 if 6 =0, 1 (modulo 2).

The values of ug are labeled as follows.

For1<6<p.
o (ug)=1 if 8 =0 (modulo 2).
o (ug)=4 if & = 1 (modulo 2).

The values of v, are labeled as follows.
For1 <6 <p.

o (vg)=1 if & = 1 (modulo 2).

¢ (vg) =3 if & = 0 (modulo 2).

The values of wy are labeled as follows.
Fori1<o<p-1.
o (wg)=3 if6 =0, 1 (modulo 2).

The values of y, are labeled as follows.
Case (i): When g = 0 (modulo 2).
For1<6<2p-1

0 (Vg) =1 if 6 = 2, 3 (modulo 8) and 6
+2.

o (yg)=2 if6 =0, 1, 4,6, 7 (modulo 8)
f=2and 6 £7.

90 (yg)=3 if & =5 (modulo 8) and 6 =
7.

Case (ii): When 8 = 1 (modulo 2).
For1 <6 <2 —1.

o(yg)=1 if6 =2,6 (modulo8), 8 =3
and 6 #2.
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0(yg)=2 if6=0,1,4 (modulo8), 6 =
2and 6 # 1.

¢ (yg)=3 if & =5, 7 (modulo 8) and 6
=1.

¢ (yg)=4  if & = 3 (modulo 8) and 6 #
3.

By the result of above labeling we could see
that,

{o  ((x20-1u6), (VoY20-1), (UgVp)): 1 <
6 < B} ¢
((x20t6), (Ugte), (toUg+1), (VeWe),
(Wovg41), Wey29) )0 10 <p—1} €
Z, and also for all i#j € [1,4], Vo () =V
DI<landk #1€[0,3],leo (kK —eo(D) <
1. Thus, by definition 2.1, the graph (HL (B)
O Ky), B = 3 is Quotient-4 cordial labeling.

4.CONCLUSION

In this paper, it is proved that some unicyclic
graphs and some corona of ladder graphs
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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