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Abstract - Let G be a simple, finite, non-trivial graph
with p vertices and q edges. V and E be the vertex set
and edge set of G respectively. Let the function
6:V—[0,1] defined by o(v) = I—O,y € Z, — {0} and for
eachwy € E, the induced function g — [0,1] defined

— 1 [3¢()
by pwy) = 15[ 222
lv, () —v,(NDI <1 and |e, (D) — e, ()| < 1, where
v, (k)represents the number of vertices getting the

label k € {%,y €Z,— {O}}and e, (k)represents the

] where o(w) < a(y) such that

number of edges getting the label k € {I"—O,y €EZ, —

{0}}. Then the function ais called Fuzzy quotient-3 cordial

labelling and the graph G(V, E) is a fuzzy quotient-3
cordial graph. Fuzzy quotient -3 cordial labeling on some
cycle - related graphs are investigated and the works are
presented in this paper.

Keywords: Vertex duplication, Edge duplication, Mutual
duplication, Vertex switching, joint sum, Fuzzy quotient-3
cordial graph.

I. INTRODUCTION

Based on certain conditions, allotting values to vertices or
edges or both vertices and edges of the graph are called
labeling of a graph. This technique was introduced by Rosa
(1967) or Graham & Sloane (1980). Labeling the graph
creates a lot of interest and motivation among many
researchers. Joseph A. Gallian gives a complete survey on the
graph labeling Motivated by these labelings, we introduced a
fuzzy quotient-3 cordial labeling and investigate some graph
families, and proved to be a fuzzy quotient-3 cordial.

In this paper the Fuzzy quotient-3 cordial labeling on
some path —related graphs are investigated and proved that the
graphs are fuzzy quotient-3 cordial.
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Il. DEFINITIONS
2.1 Duplication of a vertex

Duplication of a vertex v, of a graph G produces a new
graph D,(G) by adding a new vertex v, in such a way that
N(vy) = N(v')[11].

2.2 Duplication of an edge

Duplication of an edge v;v;,, of a graph G produces a
new graph D, (G) by adding a new edge v’;v’;,; in such a way
that N =N@)U{'ip}—{via} and N@'yy) =
N 1) U {v'i} — {vi}12].

2.3 Duplication of a vertex by an edge

Duplication of a vertex v, by anew edge e = v, v", ina
graph G produces a new graph G' such that N(v’)n
N(U”k) = Uk[ll]

2.4 Duplication of an edge by a vertex

Duplication of an edge e = uv by a new vertex w in a
graph G produces a new graph G' such that N(w) =
{u, v}[12].

2.5 Mutual duplication of a pair of vertices

Consider two copies of cycle C,. Then the mutual
duplication of a pair of vertices v, and v’, respectively from
each copy of cycle C, produces a new graph G such that
N(v,) = N(v')[13].

2.6 Mutual duplication of a pair of edges

Consider two copies of cycle C, and let e, = v, v, be
an edge in the first copy of C, with e,_; = v,_;v, and
€41 = Vi41Vi42 De its incident edges. Similarly let e, =
U, U, be an be an edge in the second copy of C, with
€1 = U_1u;, and e’ 41 = U4 U4, be its incident edges.
The mutual duplication of a pair of edges e, e’, respectively
from two copies of cycle C,, produces a new graph G in such a
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way that N(v,)NN(,) = {vi_1, w1} and N(v,41) N
N(Ups1) = {Viqz, Ur23[13]-

2.7 Vertex switching

A vertex switching G, of a graph G is obtained by taking
a vertex v of G, removing all edges incident to v and adding
edges joining v and adding edges joining v to every vetex not
adjacent to v in G[11].

2.8 Joint sum

Consider two copies of a graph G and define a new graph
known as joint sum is the graph obtained by connecting a
vertex of first copy with a vertex of second copy by an edge
[11].

2.9 Fuzzy quotient-3 cordial graph

A simple, finite, non-trivial graph G with p vertices
and q edges. V and E be the vertex set and edge set of G
respectively. Let the function o¢:/—[0,1] defined by
o) = f—o,y € Z, — {0}and for each wy € E, the induced

function « > [0, 1]defined by ju(wy) = = [22&

10
o(w) <o(y) such that |v,(Q)—v,()I<1 and

|eu (i) —e, (j)| <1, where wv,(k) represents the

] where

number of vertices getting the label k € {I—Oy E€EZ,—
{0}}and e, (k)represents the number of edges getting the

label k € {;’—Oy €Z,— {0}}. Then the function ois called
Fuzzy quotient -3 cordial labelling and the graph G(V, E) isa
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o(x)=01 (=12(mod6) 1<:<n
o(x)=02 1=45(mod6) 1<i:<np
o(x)=03 1=0,3(mod6) 1<i:<n

Case 2:n = 1(mmod 6)

o(x) =01
o(x)=01 t=45(mod6) 1<i<n-1
o(x)=02 1=12(mod6) 1<:1<n-1
o(x)=03 1=0,3(mod6) 1<:<n-1
a(x,) =03

Case 3:n = 2(mmod 6)
o(x;") = 0.2 and the labeling of x; for 1 < ¢ < n — 2is same
asin Case 2and o (x,_,) = 0.3, o(x,) = 0.1

Case 4:11 = 3(mmod 6)
o(x;") = 0.2 and the labeling of x; for 1 < ¢ < nis same as in
Case 1

Case 5:n = 4(mod 6)
o(x;") = 0.2 and the labeling of x; for 1 < < n — lis same
asinCase land o(x,) = 0.3

Case 6:n = 5(mod 6)
o(x;") = 0.3 and the labeling of x; for 1 < ¢ < nis same as in
Case 1

The following table gives the number of vertices and edges
which are labelled with k € {-, 7 € Z, — {0}}

Table 1. -v, (@) for the graph D,,(C,)

fuzzy quotient-3 cordial graph [14]. Natureofn v4(0.1) v4(0.2) v4(0.3)
n = 0(mod 6) p-1 +1 p-1 r-1
I11. RESULTS 3 . i 3 .
n = 1,4(mod 6) ptl ptl_ 1 pt+l
Theorem 3.1 A graph D, (C,) admit fuzzy quotient-3 cordial S 3 5 g
labeling. n = 2(mod 6) 3 3 3
- p—1 p-1 p-1
Proof: n=3(mod6) | ——+1 = =
Let D, (C,) be the graph obtained by duplicating an arbitrary = -mo 3 3 3
vertex of C,. Let this arbitrary vertex be x; and the newly Table 2: -e, (i) for the graph D.,(C,)
added vertex be x,".
, Natureof i e,(0.1) e,(0.2) e,(0.3)
V(Dv(cn))z{xt:ls lSU}U{x1} and E(Dv(cn))z = 0(mod 6) q+1 q+1 1 q+1
{xx: 1< 1< —=13U{xx,3 U {x'%,} U {x;'x,}.0 = = 3 3 3
n+landg=n+2. 1 = 1,4(mod 6) g g g
To define a: V(D, (C,)) — [0,1] the following cases are to be n = 2(mod 6) q;—l qg;l q%l +1
considered.
1 = 3(mod 6) q;_l qSLl % 1
Case 1:n = 0(mod 6) —1 -1 —1
o(x,") = 0.1 1 = 5(mod 6) - . q L q -
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From the above table 1 and 2, we can easily find that the
conditions of fuzzy quotient - 3 cordial labeling, i.e., |v, (i) —
v,(NDI <1 and |e, () —e, ()| <1 for i #j, where i,j€

{I—O,r € Z, — {0}} is satisfied.Hence the duplication of an

arbitrary vertex of a cycle C,admits fuzzy quotient - 3 cordial
labeling.

Theorem 3.2 The graph D,(C,) admits fuzzy quotient-3
cordial labeling.

Proof: Let D,(C,) be the graph obtained by duplicating an
arbitrary edge of C,,. Without loss of generality let this edge be
x,x, and the newly added edge be x,'x,’.

V(D (C,)) ={x:1< 1<n}U{x' %'} and E(D.(G,)) =
(X 1< 0SS = 13U {3 U {0 "%, 3 U {x"x3}.p =
n+2andg=n+3.

To define 0:V (D, (C,) ) = [0,1] the following cases are to be
considered.

Case 1: 7 = 0(mod 6)
O'(xll) = 01, G(JCZ’) = 03

o(x)=01 (=01(mod6) 1<:<p
o(x)=02 (=3,4(mod6) 1<:<py
o(x)=03 (=25(mod6) 1<:<p

Case 2:n = 1,2(mod 6)
a(x;") = 0.3, a(x,") = 0.2 and the labeling of x, for 1 < <
nis same as in Case 1.

Case 3:n = 3(mod 6)
o(x,")=0.2,0(x;") =0.2

o(x)=01 (=12(mod6) 1<:<ny
o(x)=02 (=45(mod6) 1<:<p
o(x)=03 (=0,3(mod6) 1<:<n

Case 4: 11 = 4(mod 6)
o(x;") = 0.2, a(x,") = 0.2 and the labeling of x; for 1 <: <
n — lis same as in Case 3and o(x,) = 0.3

Case 5:n = 5(mod 6)
o(x;") = 0.3, o(x,") = 0.1 and the labeling of x; for 1 <: <
nis same as in Case 1.

The following table gives the number of vertices and edges
which are labelled with k € {-, 7 € Z, — {0}}.

Table 3: -v, (i) for the graph D,.(C,)
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n = 3(mod 6) p+1 p+1 p+1_1
3 3 3
= -1 -1 -1
1 = 5(mod 6) p p 4 41
3 3 3
Table 4: -e,, (i) for the graph D.(C,)
Natureof n e,(0.1) e,(0.2) e,(0.3)
n = 0(mod 6) q q 1
3 3 3
n = 1,4(mod 6) q—1 q—1 q—1+1
3 3 3
n = 2(mod 6) qg+1 q+1_1 q+1
3 3 3
n = 3(mod 6) q q 1
3 3 3
n = 5(mod 6) qg+1 q+1 Q+1_1
3 3 3

From the above table 3, we can easily find that the conditions
of fuzzy quotient - 3 cordial labeling, i.e., [v,() —v,(j)| <
1and |e, (i) —e, ()| <1 fori = j, where i,j € {%,r €7, —
{03} is satisfied. Hence the graph D, (C, )admits fuzzy quotient
- 3 cordial labeling.

Theorem 3.3 The graph obtained by duplication of an
arbitrary vertex by a new edge in cycle C, admits fuzzy
quotient - 3 cordial labeling, except for n = 0(mod 6).

Proof: Let G be the graph obtained by duplicating an arbitrary
vertex of C, by a new edge. Without loss of generality let this
vertex be x; and the edge be x';x";. V(G) ={x;:1< 1 <
n}u {x'1x"} and EG)={xx,1:1< 1<n—-1}U
{13 U 1"y, ", X 3

p=n+2andg =n+3.

To define a:V(G) — [0,1] the following cases are to be
considered.

Case 1:n = 1,2(mod 6)
o(x'))=01,0(x"))=03

o(x)=01 1=45(mod6) 1<:<p
o(x)=02 1=12(mod6) 1<:<p
o(x)=03 1=0,3(mod6) 1<:<p

Case 2:n = 3(mod 6)
o(x'))=01,0(x"))=010(x;) =03

o(x)=01 1=0,1(mod6) 2<:<n
o(x)=02 1=3,4(mod6) 2<:<p
o(x)=03 1=25(mod6) 2<:<p

Nature of 1 v,(0.1) v,(0.2) v,(0.3) Case 3.1 = 4(mod 6)

n = 0(mod 6) p+1 p+1 1 p+1 a(x')) =0.1, o(x")) = 0.3, (x;) = 0.1 and the labeling of
3 3 3 x; for 2 < ¢ < njis same as in Case 2.

n = 1,4(mod 6) [4 [4 [4
3 3 3

n = 2(mod 6) p—1 p—1 p—1 Case 4:n = 4(mod 6)

— — —+1
3 3 3
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o(x'y) =0.1, o(x")) =03
The labeling of x; for 1 < ¢ <n — 1is same as in Case 2 and
o(x,) =02

The following table gives the number of vertices and edges
which are labelled with k € {f—o,r eZ,—{0}}

Table 5: -v, (i) for the graph-Duplication of a vertex by an edge

Natureof n v,(0.1) v,(0.2) v4(0.3)
n = 1(mod 6) p p p
3 3 3
n = 2(mod 6) p—-1 p—1 p-1
- - 1 -
3 3 + 3
n = 3(mod 6) p+1 p+1_1 p+1
3 3 3
n = 4(mod 6) [4 p p
3 3 3
n = 5(mod 6) p—1 p—1 p—1
- - 1 -
3 3 + 3

Table 6: -e,, (i) for the graph-Duplication of a vertex by an edge

Natureof n e,(0.1) e,(0.2) e,(0.3)

n = 1(mod 6) q—1 q—1 q-1
3 3 +1 3

n = 2(mod 6) Q+1_1 q+1 q+1
3 3 3
n = 3(mod 6) q q q
3 3 3

n=4(mod6) | q—1 q-1 q-1
3 +1 3 3

n = 5(mod 6) q+1 at+i_, q+1
3 3 3

From the above table 5 and 6 , we can easily find that the
conditions of fuzzy quotient - 3 cordial labeling, i.e., |v, (i) —
v,(NDI <1 and |e, () —e, ()| <1 for i #j, where i,j€
{f—o,r € Z, — {0}} is satisfied. Hence the graph obtained by

duplication of an arbitrary vertex by a new edge in cycle
C,admits fuzzy quotient - 3 cordial labeling.

Theorem 3.4 The graph obtained by duplication of an
arbitrary edge by a new vertex in cycle C, admits fuzzy
quotient - 3 cordial labeling.

Proof:

Let G be the graph obtained by duplicating an arbitrary edge
of C,, by a new vertex. Without loss of generality let this edge
be x;x, and the vertex be x';. V(G)={x,:1< 1<n}u
{x'1}and

EG)={xx1:1< 1<n—=13U{xx,}U{x'1x,x"1x,}.
p=n+landg=n+2.

To define 0:V(G) — [0,1] the following cases are to be
considered.

Case 1:n = 0,3,4,5(mod 6)
o(x'1)=0.1

© 2022-2017 IRJIET All Rights Reserved
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o(x)=01 (=0,1(mod6) 1<:<n
o(x)=02 1=3,4(mod6) 1<:<p
o(x)=03 1=25(mod6) 1<i:<np
Case 2:n = 1(mmod 6)

o(x'1)=0.1

o(x)=01 (=0,5(mod6) 1<i:<n
o(x)=02 1=23(mod6) 1<i1<n
o(x)=03 (=14(mod6) 1<1<n
Case 3:n = 2(mmod 6)

o(x'1)=0.1

o(x)=01 (=2,3(mod6) 1<:<np-1
o(x)=02 (=05(mod6) 1<:<np-1
o(x)=03 (=14(mod6) 1<:<n-1
a(x,) =02

The following table gives the number of vertices and edges
which are labelled with k € {1’—0, r€Z,— {0}

Table 7: -v, (i) for the graph-Duplication of a edge by an vertex

Natureof n v4,(0.1) v4,(0.2) v45(0.3)
n=0(mod6) | p—1 p—1 p—1
3 +1 3 3
T=iGnode) | p¥L | pE1_ | 4l
3 3 3
n = 2(mod 6) P p p
3 3 3
n=3(mod6) | p—1 p—1 p—1
3 +1 3 3
n = 4(mod 6) p+1 p+1 P+1_1
3 3 3
n = 5(mod 6) p p p
3 3 3

Table 8: -e,, (i) for the graph-Duplication of a edge by an vertex

Natureof n e,(0.1) e,(0.2) e,(0.3)

n = 0(mod 6) q+1 q+1_1 q+1
3 3 3

n = 1(mod 6) 1 1 1
3 3 3

n = 2(mod 6) q—1 g—1 q-1
3 3 +1 3

1 = 3(mod6) q+1 q+1 q+1_1
3 3 3

1 = 4(mod 6) 1 1 1
3 3 3

n=5(mod6) | q—1 qg—1 q-1

3 +1 3 3

From the above table 7 and8, we can easily find that the
conditions of fuzzy quotient - 3 cordial labeling, i.e., |v, (i) —
v,(NDI <1 and |e, () —e, (NI <1 for i #j, where i,j €
{f—o,r € Z, — {0}} is satisfied. Hence the graph obtained by
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duplication of an arbitrary edge by a new vertex in cycle
C,admits fuzzy quotient - 3 cordial labeling.

Theorem 3.5 The graph obtained by the mutual duplication of
a pair of vertices in two copies of cycle C, admits fuzzy
quotient - 3 cordial labeling.

Proof:

Let G be the graph obtained by the mutual duplication of a
pair of vertices each respectively from each copy of cycle C, .
Without loss of generality assume that the vertex x; from the
first copy of cycle €, and the vertex y, from the second copy
of cycle C, are mutually duplicated.

V) ={x:1< :1<njuf{y:1<:<n} and E(G)=
xpl<s s -Buxx, }U{yyls tsn-—
13U (19,3 U (Y2, %19, Y12, Y1 %, -
p=2nandq=2n+4.

To define 0:V(G) — [0,1] the following cases are to be
considered.

Case 1:n = 0(mod 6)

o(x)=01 (=2,3(mod6) 1<:<p
o(x)=02 (=05(mod6) 1<:<p
o(x)=03 (=14(mod6) 1<:<p
o(y)=01 (=0,1(mod6) 1<:<n-2
o(y)=02 (=34(mod6) 1<:<n-2
o(y)=03 (=25(mod6) 1<:<n-2

0(¥p-1) =0.1,0(y,) =03

Case 2:n = 1(mod 6)

o(x)=01 (=3,4(mod6) 1<:<py
o(x)=02 (=0,1(mod6) 1<:<ny
o(x)=03 (=25(mod6) 1<:<p
o(y1) =01

o(y)=01 (=0,5(mod6) 2<:<n
o(y)=02 (=2,3(mod6) 2<:<ny
o(y)=03 (=14(mod6) 2<:<ny

Case 3:n = 2(mod 6)
The labeling of x, for 1 <:<nis same as in Case 1.
The labeling of y, for 1 <:<n— 2 same as in Case 1 and

0(¥p-1) =0.2,0(y,) = 0.2

Case 4:n = 3(mod 6)

o(x)=01 (=0,1(mod6) 1<:1<n-2
o(x)=02 (=34(mod6) 1<:<n-2
o(x)=03 (=25(mod6) 1<:<n-2
o(xy-1) =0.3,0(x,) =03

o(y)=01 (=12(mod6) 1<:<n-2
o(y)=02 (=45(mod6) 1<:<n-2
o(y)=03 (=0,3(mod6) 1<:<n-2

0(¥p-1) =0.2,0(y,) = 0.2
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Case 5: = 4(mod 6)
The labeling of x; for 1 <:<n —4 is same as in Case 4.
0(x,—3) =0.2,0(x,_,) =0.3,0(x,;,1) =0.2,0(x,) = 0.1

o(y)=01 1=23(mod6) 1<:<n
o(y)=02 1=0,5(mod6) 1<:<n
o(y)=03 1=1,4(mod6) 1<:<n

Case 6:n = 5(mod 6)

The labeling of x, for 1 <t <n—2 is same as in Case 4.
o(x,_1) =0.2,0(x,) =03

The labeling of y, for 1 < < 7 is same as in Case 5.

The following table gives the number of vertices and edges
which are labelled with k € {1’—0, r€Z,— {0}

Table 9: -v, (i) for mutual duplication of a pair of vertices intwo
copies of cycle C,,

Natureof n v4,(0.1) v4,(0.2) v45(0.3)
7 = 0(mod 6) P P P
3 3 3
n = 1(mod 6) p+1 p+1 p+1
3 3 3
= -1 -1 1
n = 2(mod 6) p p 1 p
3 3 3
7 = 3mod6) p p p
3 3 3
n = 4(mod 6) p+1 pr1_, p+1
3 3 3
= -1 -1 -1
n = 5(mod 6) p p p 1
3 3 3

Table 10: -e, (&) for mutual duplication of a pair of vertices intwo
copies of cycle C,,

Natureof n e,(0.1) e,(0.2) e,(0.3)
n = 0(mod 6) q—1 qg—-1 qg-1
3 3 3 !
1 = 1(mod 6) 9 9 9
3 3 3
n=2(mod6) | q+1 1 qg+1 q+1
3 3 3
n = 3mod6) q-—1 q-1 q-1
3 1 3 3
n = 4(mod 6) q 9 1
3 3 3
n=5(mod6) | q+1 1 qg+1 q+1
3 3 3

From the above table 9 and 10 , we can easily find that the
conditions of fuzzy quotient - 3 cordial labeling, i.e., |v, (i) —
v,(NDI <1 and |e, () —e, (NI <1 for i #j, where i,j €
{f—o,r € Z, — {0}} is satisfied. Hence the graph obtained by

the mutual duplication of a pair of vertices in two copies of
cycle €, admits fuzzy quotient - 3 cordial labeling.
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Theorem 3.6 The graph obtained by the mutual duplication of
a pair of edges in two copies of cycle C, admits fuzzy quotient
- 3 cordial labeling.

Proof:

Let G be the graph obtained by the mutual duplication of a
pair of edges each respectively from each copy of cycle C,.
Without loss of generality assume that the edge be x;x,, from
the first copy of cycle C,, and the edge be y,y, from the
second copy of cycle C, are mutually duplicated.

V@) ={x:1<i<nuiy:1<:<n} and E@G)=
{xxpl< i <n-Bu{yxuyysl<s i<n-
1Uy1y pUx1yZx2y1lxp—1yyxnyy—1.

p=2n and q=2n+4. To define a:V(G) - [0,1] the
following cases are to be considered.

Case 1:n = 0(mod 6)

o(x)=01 (=12(mod6) 1<:<p
o(x)=02 (1=45(mod6) 1<:<py
o(x)=03 (=0,3(mod6) 1<:<p
o(y)=01 (=0,1(mod6) 1<:<ny
o(y)=02 (=3,4(mod6) 1<:<py
o(y)=03 (=25(mod6) 1<:<p
Case 2:n = 1(mod 6)

o(x)=01 (=05(mod6) 1<:<n-1
o(x)=02 (=23(mod6) 1<:<n-1
o(x)=03 (=14(mod6) 1<:<n-1
a(x,) =01

o(y;) =02

o(y)=01 (=12(mod6) 2<:<ny
o(y)=02 (=45(mod6) 2<:<p
o(y)=03 (=0,3(mod6) 2<:<n
Case 3:n = 2(mod 6)

o(x)=01 (=2,3(mod6) 1<:<ny
o(x)=02 1=05(mod6) 1<:<n
o(x)=03 (=14(mod6) 1<:<ny

vy, = 0.1 and the labeling of y, for 2 <t <n —1issameasin
Case 2and o (y,) = 0.2

Case 4:n = 3(mod 6)

o(x)=01 (=0,1(mod6) 1<:<ny
o(x)=02 1=3,4(mod6) 1<:<ny
o(x)=03 (=25(mod6) 1<:<n

The labeling of y, for 1 < <n — 2 is same as in Case 1 and
0(¥p-1) =0.2,0(y,) = 0.3

Case 5:n = 4(mod 6)

The labeling of x, for 1<:<n—1 is same as in Case 4
y, = 0.1 and the labeling of y, is same as in Case 2 for
2<1<7
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Case 6: = 5(mod 6)

The labeling of x, for 1 < ¢ <n —1 is same as in Case 5 and
a(x,) =03

y; = 0.1 and the labeling of y, is same as in Case 2 for
2<1<n

The following table gives the number of vertices and edges
which are labelled with k € {I_o’ reZ,—{0}}

Table 11: - v, (i) for mutual duplication of a pair of edgesin two
copies of cycle C,,

Natureof n v45(0.1) v45(0.2) v45(0.3)
1 = 0(mod 6) P p p
3 3 3
n=i(mod6) | pF1 | p+l | pF1_
3 3 3
n=2(mod6) | p—1 p—1 p—1
3 +1 3 3
n = 3mod6) p p p
3 3 3
n=4(mod6) | pr1 [ pFl | p+I
3 3 3
n=5(mode) | p-1 [ p-1 | p-1
3 3 3

Table 12: - e, (i) for mutual duplication of a pair of edgesin two
copies of cycle C,,

Natureof n e,(0.1) e,(0.2) e,(0.3)
n = 0(mod 6) q—1 q-1 qg-1
3 3 3 +1
n = 1(mod 6) 1 9 4
3 3 3
n = 2(mod 6) q+1 qg+1 qg+1
3 3 3
7 = 3mod6) qg—-1 qg-1 q-1
3 3 1 3
n = 4(mod 6) 1 9 9
3 3 3
n = 5(mod 6) q+1_1 qg+1 q+1
3 3 3

From the above table 11 and 12 , we can easily find that the
conditions of fuzzy quotient - 3 cordial labeling, i.e., |v, (i) —
v,(NDI<1 and e, (i) —e, ()| <1 for i #j, where i,j€
{f—o,r € Z, —{0}} is satisfied. Hence the graph obtained by

the mutual duplication of a pair of edges in two copies of
cycle €, admits fuzzy quotient - 3 cordial labeling.

Theorem 3.7 Vertex switching of cycle C, admits fuzzy
quotient-3 cordial labeling.

Proof:

Let x;:1 < « <7 be the vertices of the cycle C, and G be the
graph obtained by switching the vertex x; of C,,.

V@) ={x:1<:1<n} and EG)={xx41:2<1<n—
Buf{xx:3<1<n-—-1}%L
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p=nandq = 2n—>5.
To define ¢:V(G) — [0,1] the following cases are to be
considered.

Case 1:n = 0,2,5(mod 6)

o(x)=01 (1=2,3(mod6) 1<:<n
o(x)=02 (=0,5(mod6) 1<:<n
o(x)=03 (=1,4(mod6) 1<:<n
Case 2:n = 1(mod 6)

o(x)=01 (=0,5(mod6) 1<:<n-1
o(x)=02 (=23(mod6) 1<:1<n-1
o(x)=03 (=14(mod6) 1<:<n-1
o(x,) =02

Case 3:n = 3(mod 6)

o(x)=01 (=0,1(mod6) 1<:<py
o(x)=02 (=3,4(mod6) 1<:<py
o(x)=03 (=25(mod6) 1<:<p

Case 4:n = 4(mod 6)

o(x)=0.3

o(x)=01 (=45(mod6) 2<:<p
o(x)=02 (=12(mod6) 2<:<n
o(x)=03 (=0,3(mod6) 2<:<n

The following table gives the number of vertices and edges
which are labelled with k € {-, 7 € Z, — {0}

Table 13: -v4 (i) for the vertex switching of a cycle C,
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n = 4(mod 6) 1 1 9
3 3 3
n = 5(mod 6) q+1 q+1_1 q+1
3 3 3

From the above table 13 and 14 , we can easily find that the
conditions of fuzzy quotient - 3 cordial labeling, i.e., |v, (i) —
v,(NI <1 and e, (0) —e, ()| <1 for i #j, where i,j€
{f—o,r € Z, —{0}} is satisfied. Hence the vertex switching of
cycle C,,admits fuzzy quotient - 3 cordial labeling.

Theorem 3.8 The joint sum of two copies of cycle C, admits
fuzzy quotient-3 cordial labeling.

Proof:

Let we denote the vertices of first copy of €, by x :1 < 1<7
and vertices of second copy by x,,,:1 < t<n and G be the
resultant graph obtained by joing the two copies of C, with a
new edge x;x, 41-

Then vertex set V(G)={x:1<:<2n} and E(G)=
X1 << =130 L2} U {xy 03U {xx 400 +
1<1e<2n -1} U {x; 1%}

p=2nandq =2n+1.

To define a:V(G) — [0,1] the following cases are to be
considered.

Case 1:n = 0,2,3,5(mod 6)

Natureofn v,(0.1) v,(0.2) v4(0.3)
7 = 0(mod 6) [4 p p
3 3 3
n = 1(mod 6) p—1 p—1 p—1
3 3 +1 3
n = 2(mod 6) p+1 P+1_1 p+1
3 3 3
7 = 3(mod 6) [4 p p
3 3 3
n = 4(mod 6) p p p 1
3 3 3
n = 5(mod 6) p+1 p+1_, p+1
3 3 3
Table 14: -e, (i) for the vertex switching of a cycle C,,
Natureof n e,(0.1) e,(0.2) e,(0.3)
n = 0(mod 6) q—1 q—1 q-1
3 3 3 +1
n = 1(mod 6) a a 1
3 3 3
n=2(mod6) | q+1 g+1 q+1
3 3 3
n = 3(mod 6) q-1 q-1 q-1
3 3 +1 3

© 2022-2017 IRJIET All Rights Reserved

o(x)=01 1=12(mod6) 1<:<2n
o(x)=02 1=45(mod6) 1<:<2n
o(x)=03 1=0,3(mod6) 1<:<2n
Case 2:n = 1(mmod 6)

o(x)=01 1=45(mod6) 1<:<p
o(x)=02 1=12(mod6) 1<:<p
o(x)=03 1=0,3(mod6) 1<:<p
0(xp41) = 0.1, 0(xy42) =01, 0(x,43) = 0.2, 0(xy4s) =
0.3

o(x,4:) =01:=2,3(mod 6) 5<:<2n
o*(xnﬂ-) =0.2t=0,5(mod 6) 5<:<2n
o(x,4:) =03t=1,4(mod 6) 5<:<2n

Case 3:n = 4(mod 6)

The labeling of x; , x,,; for 1 <i <n— 1 is same as in Case
land o(x,) = 0.3, 0(xz,) = 0.2

The following table gives the number of vertices and edges
which are labelled with k € {-, 7 € Z, — {0}

Table 15: - v, (i) for the joint sum of two copies of cycle C,,

Natureof n v,(0.1) v,(0.2) v4(0.3)
n = 0(mod 6) p P p
3 3 3
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n=1(mod6) | P+1 p+1 p+1
3 3 3
n=2(mod6) | p—1 p—1 p—-1
- 1 - -
3+ 3 3
n = 3(mod 6) p p p
3 3 3
1 = 4(mod 6) p+1 p+1_. p+1
3 3 3
n=5(mod6) | p—1 p—1 p—1
- 1 - -
3 * 3 3

Table 16 - e, (i) for the joint sum of two copies of cycle C,,

Natureof n e,(0.1) e,(0.2) e,(0.3)
n = 0(mod 6) q—1 q-1 q-1

3 3 3 1
1 = 1(mod 6) 1 1 q

3 3 3
n=2(mod6) | a¥1_ | 4+1 a+T

3 3 3
n = 3(mod 6) q—1 q—1 q-1

3 3 3 1
n = 4(mod 6) a 1 1

3 3 3
n=5(mod6) | g+l att_, a+l

3 3 3

From the above table 15 and 16 , we can easily find that the
conditions of fuzzy quotient - 3 cordial labeling, i.e., |v, (i) —
v,(NDI <1 and |e, () —e, ()| <1 for i #j, where i,j€
{f—o,r € Z, — {0}} is satisfied. Hence the joint sum of two
copies of cycle C,admits fuzzy quotient - 3 cordial labeling.

IV. CONCLUSION

Graph labeling is an interesting concept in graph theory.
It becomes a significant branch of interdisciplinary research
between mathematics and other sciences. Since all the graphs
does not admit the fuzzy goutient-3 cordial labeling, it creates
more interest to investigate the graphs of different families. In
this work we have discussed and established the existence of
fuzzy qoutient-3 cordial labeling in the context of some graph
operations on cycle graph. Investigating this labeling concept
on other families of graphs will be our future.
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