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Abstract: Let the functiono : V — [0,1] defined by o(9) = %,y € Z, — {0}is called the fuzzy quotient-3 cordiallabeling if for each

edgesw) € E, define u: E — [0,1] by p(w?d) = % [3:(—(1;0))

and e, (j) differ by atmost 1 where v4(i) and e, (i) represents the number of vertices and edges assigned with i € {%,y €Z,—{0}}.

]where o(w) < o(9) such that v4(i) and v4( ) differ by atmost 1 and e, (i)

When the graph G (V, E)admits fuzzy quotient-3 cordiallabeling, then G (V, E)is fuzzy quotient-3 cordial graph. Fuzzy quotient -3
cordial labeling on generalized Jahangir graph and its subdivision are investigated and the works are presented in this paper.
Keywords: Subdivision graph, Generalised Jahangir graph, Subdivision generalised Jahangir graph,Fuzzy quotient-3 cordial graph.

1. Introduction

Assigning of values under certain rules to the graph G is called graph labeling. Rosa (1967) or Graham & Sloane (1980)
introduced the graph labeling methods. Among many researchers, graph labeling has been creating a lot of interest and
motivation besides their practical applications, there are also various applications in other fields of mathematics. The
excellent dynamic survey by Gallian on graph labeling gives an exhaustive survey on the results of graph labeling.
Motivated by these labels, we introduced a cordial fuzzy quotient-3 label and proved to be a fuzzy quotient-3 cordial
label for some graph families. In this paper the generalized Jahangir graph and its subdivisions are investigated and
proved that the graphs are fuzzy quotient - 3 cordial.

2. Definitions
Definition 2.1.Subdivision graph
The subdivision graph is the graph obtained by inserting an additional vertex into each edge of G, denoted as S(G).

Definition 2.2.Generalized Jahangir graph J;,
The generalized Jahangir graph J;, is a graph with st + 1 vertices consisting of a cycle Cs; such that one vertex is
adjacent to t vertices at a distance s to each other on C;.

Definition 2.3.5(J,,) graph
The graph denoted by S*(J;,) is obtained by inserting an additional vertex into each edge of a cycle Cy, in the graph
Js,t-

Definition 2.4.5%(J,) graph
The graph denoted by S?(J; ) is obtained from the graph Jg . by inserting an additional vertex into each edge which are
all incident with the centre vertex of J ;.

Definition 2.5.5(J;,) graph
The graph denoted by S(J; ) is obtained by inserting an additional vertex into each edge of the graph Js .

Definition 2.6.Fuzzy quotient-3 cordial graph

A graph G with order p and size q. Let the functiono : V - [0,1] defined by o(9) = 1y—0,y € Z, — {0}is called the fuzzy quotient-
1 [30(w)

il

Vs () differ by atmost 1 and e, (i) and e, (j) differ by atmost 1 where v (i) and e, (i) represents the number of vertices and edges

assigned with i € {%,y € Z, — {0}}. When the graph G (V, E)admits fuzzy quotient-3 cordiallabeling, then G (V, E) is fuzzy quotient-

3 cordial graph.

3 cordiallabeling if for each edgeswd € E, define p : E - [0,1] by p(wd) = ]where o(w) < o(9) such that v (i) and
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3. Main Result

Theorem 3.1. The generalized Jahangir graph J  is fuzzy quotient - 3 cordial, for s > 2 and t > 2.

Proof:Let G be a generalized Jahangir graphJs .V (G) = {c} U {c;:1 < i < st}and
E(G) ={ciciyr:1 <i<st—1}U{cic} U {cCsi-1y41i 1 S i< t}p=st+1landq=st+t.

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

Case 1:s = 0(mod 6)

Fork=1(mod 3)1<k <t

o (Csk-1y+i) = 0.1 ifi =0,1(mod 6)
J(Cs(k—1)+i) =0.2 lfl = 3,4(m0d 6)
o (Csk-1y+i) = 0.3 ifi = 2,5(mod 6)
Fork =2(mod 3)1 <k <t

o (Cs-1y+i) = 0.1 ifi = 4,5(mod 6)
o (Csk—1y+i) = 0.2 ifi = 1,2(mod 6)
0 (Csk-1y+1) = 0.3 ifi = 0,3(mod 6)
Fork =0(mod 3)1<k <t

o(Csk—1y+i) = 0.1 ifi = 2,3(mod 6)
0(Csre-1y+i) = 0.2 ifi = 0,5(mod 6)
o(Csk-1y+i) = 0.3 ifi = 1,4(mod 6)

Case 2:s = 1(mod 6)
Subcase 2.1:t = 0(mod 3)

Fork=1(mod3)1<k<t

o(Csk-1y+i) = 0.1 ifi = 0,1(mod 6)
o(Cs-1y+1) = 0.2 ifi = 3,4(mod 6)
o(Cse-1y+:) = 0.3 ifi = 2,5(mod 6)
Fork=2(mod3)1<k<t

o(Csk_1ysi) = 0.1 ifi = 2,3(mod 6)
o(Csr-1ysi) = 0.2 ifi = 0,5(mod 6)
o(Csr-1)4i) = 0.3 ifi = 1,4(mod 6)
Fork=0(mod3)1<k<t

o(Csqe-1y+1) = 0.1 ifi = 0,5(mod 6)
U(Cs(k—1)+i) =0.2 ifi = 2,3(mod 6)
o(Csk-1y+i) = 0.3 ifi = 1,4(mod 6)

Subcase 2.2:t = 1(mod 3)

Fork=1(mod3)1<k<t-1

a(cs(k_1)+i) =0.1 ifi =0,1(mod 6)
a(cs(k_1)+i) =0.2 ifi = 3,4(mod 6)
o(cse-1y+i) = 0.3 ifi = 2,5(mod 6)
Fork=2(mod3)1<k<t-1

o(cseo1yri) = 0.1 ifi = 2,3(mod 6)
o(Csk_1y4i) = 0.2 ifi = 0,5(mod 6)
a(cs(k_1)+i) =03 ifi =1,4(mod 6)
Fork=0(mod3)1<k<t-1

a(cs(k_1)+i) =0.1 ifi = 0,5(mod 6)
o(Cse_1)4i) = 0.2 ifi = 2,3(mod 6)
o(cse-1)4i) = 0.3 ifi = 1,4(mod 6)

o(c) =01
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Fork =t

a(cs(k—1)+i) =0.1
a(cs(k—1)+i) =0.2
o(cse_1y4i) = 0.3

ifi = 3,4(mod 6)
ifi =0,1(mod 6)
ifi = 2,5(mod 6)

Subcase 2.3:t = 2(mod 3)

If t is even
O'(CL') =0.1
O'(CL') =0.2
a(c;) =103
If t is odd

O'(CL') =0.1
O'(CL') =0.2
O'(Ci) =0.3

Case 3:s = 2(mod 6)

ifi =0,1(mod 6)
ifi = 3,4(mod 6)
ifi = 2,5(mod 6)

ifi =1,2(mod 6)
ifi =4,5(mod 6)
ifi = 0,3(mod 6)

Subcase 3.1:t = 0(mod 3)

O'(Ci) =0.1
O'(Ci) =0.2
O'(Ci) =0.3

ifi =1,2(mod 6)
ifi =4,5(mod 6)
ifi =0,3(mod 6)

Subcase 3.2:t = 1(mod 3)

Fork=1(mod 3)1<k<t-1

U(Cs(k-1)+i) =01
(csw-1+i) = 0.2
(Csw-1+i) = 0.3

ifi =0,1(mod 6)
ifi = 3,4(mod 6)
ifi = 2,5(mod 6)

Fork=2(mod3)1<k<t-1

U(Cs(k—1)+i) =01
U(Cs(k—1)+i) =0.2
U(Cs(k—1)+i) =03

ifi = 2,3(mod 6)
ifi = 0,5(mod 6)
ifi = 1,4(mod 6)

Fork=0(mod3)1<k<t-1

a(cs(k_l)ﬂ-) =0.1
a(cs(k_l)ﬂ-) =0.2
G(Cs(k—1)+i) =03
Fork =t

a(cs(k—1)+i) =0.1
a(cs(k—1)+i) =0.2
G(Cs(k—1)+i) =03

ifi =4,5(mod 6)
ifi =1,2(mod 6)
ifi = 0,3(mod 6)

ifi = 3,4(mod 6)
ifi =0,1(mod 6)
ifi = 2,5(mod 6)

Subcase 3.3:t = 2(mod 3)

a(c;)) =01
o(c;) =0.2
o(c;) =03

Case 4:s = 3(mod 6)

ifi =1,2(mod 6)
ifi =4,5(mod 6)
ifi = 0,3(mod 6)

Subcase 4.1:s = 3 and t = 0,1(mod 3)

o(cis—2) = 0.1
o(cis—2) = 0.3
o(cis-1) = 0.1
o(cis-1) = 0.2
O'(Cis) =0.2
O'(Cis) =03

ifi = 0,1(mod 3)

o(c)=0.3
1<i<st-1
1<i<st-1
1<i<st—1
o(cs) =0.2

o(c) =03
1<i<st
1<i<st
1<i<st

o(c) =01
1<i<st
1<i<st
1<i<st

o(c) =01

o(c) =0.3
1<i<st
1<i<st
1<i<st

1<i<t

ifi=2(mod3) 1<i<t
ifi=2(mod3) 1<i<t

ifi = 0,1(mod 3)

1<i<t

ifi=0(mod3) 1<i<t

ifi =1,2(mod 3)

Subcase 4.2:s = 3 and t = 2(mod 3)

1<i<t

o(c) =01
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o(cis—2) = 0.1 ifi = 0,1(mod 3) 1<i<t-2
o(cis—2) = 0.3 ifi=2(mod3) 1<i<t-2
o(cis—1) =0.1 ifi=2(mod3) 1<i<t-—2
o(cis-1) = 0.2 ifi = 0,1(mod 3) 1<i<t—-2
o(cis) = 0.2 ifi =0(mod3) 1<i<t—2
o(cs) = 0.3 ifi = 1,2(mod 3) 1<i<t-2

O-(CS(f—l)—Z) = 0.2, O'(Cs(t_l)_l) = 0.1, O-(CS(t—l)) =0.3

G(Cs(t)—z) =0.3, O-(Cs(t)—l) =0.1, O-(Cs(t)) =0.2

Subcase 4.3:n > 9 and t = 0,1,2(mod 3)

Forl1<k <t

o(c) =0.2

o(cseonyri) = 0.1 ifi = 4,5(mod 6) 1<i<s-3
o(csko1y4i) = 0.2 ifi = 1,2(mod 6) 1<i<s-3
o(csk-1)+i) = 0.3 ifi = 0,3(mod 6) 1<i<s-3
0(cis_,)=011<i<t
o(cig_1) =0.2 ifi =0,1(mod 3) 1<i<t
o(cig_1) = 0.3 ifi=2(mod3) 1<i<t
og(cis) =0.2 ifi=2(mod3) 1<i<t
a(cis) =03 ifi =0,1(mod 3) 1<i<t
Case 5:s = 4(mod 6)
Subcase 5.1:t = 0,1(mod 3)

o(c) =03
a(c;) =01 ifi =1,2(mod 6) 1<i<st
a(c;) =0.2 ifi =4,5(mod 6) 1<i<st
o(c;) =103 ifi = 0,3(mod 6) 1<i<st
Subcase 5.2:t = 2(mod 3)

o(c) =01
a(c;) =01 ifi =1,2(mod 6) 1<i<s(t—-1)
a(c;)) =0.2 ifi =4,5(mod 6) 1<i<s(t—-1)
o(c;)) =03 ifi = 0,3(mod 6) 1<i<s(t-—-1)
o (Cse-1)+i) = 0.1 ifi = 0,5(mod 6) 1<i<s
0(C(st-1)+i) = 0.2 ifi = 2,3(mod 6) 1<i<s
o(Cse-1)+i) = 0.3 ifi = 1,4(mod 6) 1<i<s
Case 6:s = 5(mod 6)
Subcase 6.1:t = 0(mod 3)

o(c) =01
o(c;)) =01 ifi = 0,1(mod 6) 1<i<st
o(c;)) =0.2 ifi = 3,4(mod 6) 1<i<st
o(c;)) =03 ifi = 2,5(mod 6) 1<i<st
Subcase 6.2:t = 1(mod 3)

o(c) =01
o(c;) =01 ifi =0,1(mod 6) 1<i<s(t—-1)
o(c;)) =0.2 ifi = 3,4(mod 6) 1<i<s(t—-1)
o(c;)) =03 ifi = 2,5(mod 6) 1<i<s(t-—-1)
o (Cse-1y+i) = 0.1 ifi =0,1(mod 6) 1<i<s
0 (Cst-1)+1) = 0.2 ifi = 3,4(mod 6) 1<i<s
o (Cse-1)+i) = 0.3 ifi =2,5(mod 6) 1<i<s
Subcase 6.3:t = 2(mod 3)

o(c) =01
o(c) =01 ifi =0,1(mod 6) 1<i<s(t—2)
o(c;)) =0.2 ifi = 3,4(mod 6) 1<i<s(t-—-2)
o(c;)) =03 ifi = 2,5(mod 6) 1<i<s(t-—-2)

o(Cs(t-2)+i) = 0.1
o (Cse-2y+i) = 0.2
o(Cs(t-2)+i) = 0.3

ifi =0,1(mod 6)
ifi = 3,4(mod 6)
ifi = 2,5(mod 6)

1<i<s
1<i<s
1<i<s
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0 (Cse-1y+i) = 0.1 ifi = 2,3(mod 6) 1<i<s
0 (Cst-1)+1) = 0.2 ifi = 0,5(mod 6) 1<i<s
o (Cse-1)+i) = 0.3 ifi = 1,4(mod 6) 1<i<s

Table.1. v, (i) and e (i) for the graph J,, i € {lr—o,r eZ, —{0}}.

Natureof sandt | v,(0.1) v,(0.2) v,(0.3) e,(0.1) e,(0.2) e,(0.3)
s = 0(mod 6) p—1 1 p—1 p—1 q q q
t = 0(mod 3) 3 T 3 3 3 3 3
= 0(mod 6 -1 -1 -1 -1 -1 -1
s = (mod6) |p-1 | P 4 q q -1,
t = 1(mod 3) 3 3 3 3 3 3
s = 0(mod 6) p—l_l_1 p—1 p—1 q+1 q+1 q+1
t = 2(mod 3) 3 3 3 3 3 3
s = 1(mod 6) p—1 1 p—1 p—1 q q q
t = 0(mod 3) 3 T 3 3 3 3 3
s = 1(mod 6) p+1 p+1 1 p+1 q+1 q+1 q+1 1
t = 1(mod 3) 3 3 3 3 3 3
s = 1(mod 6) p p p qg—1 q—1 1 q—1
t = 2(mod 3) 3 3 3 3 3 + 3
s = 2(mod 6) p—1 1 p—1 p—1 q q q
t = 0(mod 3) 3 T 3 3 3 3 3
s = 2(mod 6) p p p q 1 1
t = 1(mod 3) 3 3 3 3 3 3
s = 2(mod 6) p+1 p+1 p+1 q q q
t = 2(mod 3) 3 3 3 3 3 3

s=3 p—1+1 p—1 p—1 q q q

t = 0(mod 3) 3 3 3 3 3 3
s=3 p—1 p—1 p—1 q-—1 q-—1 q-—1
41 L - I _ 11 —

£ = 1(mod 3) 3 T 3 3 3 3 " 3
s=3 p—l_l_1 p—1 p—1 q+1 q+1 q+1 1

t = 2(mod 3) 3 3 3 3 3 3
s = 3(mod 6) p—1 p—1 1 p—1 q q q
t = 0(mod 3) 3 3 T 3 3 3 3
s = 3(mod 6) p—1 p—1 p—1 q-—1 q—1 q—1

Z_- T _ 41 Z_- e I _ 1 e

t = 1(mod 3) 3 3 + 3 3 3 * 3
s = 3(mod 6) p—1 p—1+1 p—1 q+1 q+1 1 q+1
t = 2(mod 3) 3 3 3 3 3 3
s = 4(mod 6) p—1 p—1 p—1 1 q q q
t = 0(mod 3) 3 3 + 3 3 3
s = 4(mod 6) p+1 p+1 1 p+1 q+1 q+1 q+1 1
t = 1(mod 3) 3 3 3 3 3 3
s = 4(mod 6) p p p q-—1 q-—1 1 q—1
t = 2(mod 3) 3 3 3 3 3 + 3
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s=5(mod6) |p-1 | p-1 p—1 q 1 1
t = 0(mod 3) 3 T 3 3 3 3 3
s = 5(mod 6) p p p a 1 q
t = 1(mod 3) 3 3 3 3 3 3
s = 5(mod 6) p+1 p+1 p+1 q q q
t = 2(mod 3) 3 3 3 3 3 3

From the table 1, we find that |v, (i) — v5(j)| < 1 and |e, (i) — e, (j)| < 1 fori,j € {%,r € Z, — {0}} which satisfies
the condition of fuzzy quotient - 3 cordial labeling. Hence we concluded that the generalized Jahangir graph J; , is fuzzy

quotient - 3 cordial.

Theorem 3.2.The graph S*(J;,) is fuzzy quotient - 3 cordial, for s > 2 and t > 2.

Proof:Let G be a S*(J5).V(S*(Jst)) = {c}U{ci:1 < i < 2st}and E(Js,) = {ciCi41:1 < i < 25t — 1} U {¢y005.} U
{ceosi-ny+1:1 < i< t}.p=2st+1and q=2st+t.
To define 0: V(G) — [0,1] the following cases are to be considered.

Case 1:s = 0,3(mod 6)

Fork=1(mod3)1<k<t

U(Cs(k—1)+i) =01
0 (Csk—1y+i) = 0.2
0 (Csk-1y+i) = 0.3
o(esi-1)+i) = 0.1
o(es-1y+i) = 0.2
o(esk-1)+i) = 0.3

ifi = 1(mod 3)
ifi = 2(mod 3)
ifi = 0(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)
ifi = 1(mod 3)

Fork=2(mod3)1<k<t

U(Cs(k—1)+i) =01
o (Csk—1y+i) = 0.2
U(Cs(k—1)+i) =03
o(es-1y+i) = 0.1
o(esk-1y+i) = 0.2
o(esk-1+i) = 0.3

ifi = 0(mod 3)
ifi = 1(mod 3)
ifi = 2(mod 3)
ifi = 2(mod 3)
ifi = 1(mod 3)
ifi = 0(mod 3)

Fork =0(mod 3)1<k <t

U(Cs(k—1)+i) =01
o (Csk—1y+i) = 0.2
U(Cs(k—1)+i) =03
o(es-1+i) = 0.1
o(es-1y+i) = 0.2
o(es-1+i) = 0.3

Case 2:s = 1,4(mod 6)

ifi = 2(mod 3)
ifi = 0(mod 3)
ifi = 1(mod 3)
ifi = 1(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)

Subcase 2.1:t = 0(mmod 3)

o(c) =01
o(c;) =02
o(c;)) =03
o(e;) =0.1
o(e;) =0.2
o(e;)) =03

ifi = 1(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)
ifi = 1(mod 3)
ifi = 2(mod 3)
ifi = 0(mod 3)

Subcase 2.2:t = 1(mod 3)

Fork=1(mod3)1<k<t-1

o(Csk-1)+i) = 0.1
0 (Cs-1y+i) = 0.2

ifi = 1(mod 3)
ifi = 2(mod 3)

o(c) =01

o(c) =01
1<i<st
1<i<st
1<i<st
1<i<st
1<i<st
1<i<st

o(c)=0.1

1<i<s
1<i<s
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U(Cs(k—1)+i) =03
o(esk-1y+i) = 0.1
0(es(k—1)+i) =02
o(es-1)+i) = 0.3

ifi = 0(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)
ifi = 1(mod 3)

Fork =2(mod3)1<k<t-1

U(Cs(k—1)+i) =01
0 (Csk—1y+i) = 0.2
U(Cs(k—1)+i) =03
o(es-1y+i) = 0.1
U(es(k—1)+i) =02
o(es-1y+i) = 0.3

ifi = 2(mod 3)
ifi = 0(mod 3)
ifi = 1(mod 3)
ifi = 1(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)

Fork =0(mod3)1<k<t-—-1

o (Csr-1y+i) = 0.1
o (Csr-1y+i) = 0.2
o(Csk-1)+i) = 0.3
o(esge-y+1) = 0.1
o(es-1)+1) = 0.2
o(esk-1+1) = 0.3
Fork =t

U(Cs(k—1)+i) =01
0 (Csk—1y+i) = 0.2
U(Cs(k—1)+i) =03
o(esi-1)+i) = 0.1
o(es-1)+i) = 0.2
o(esik-1)+i) = 0.3

ifi = 0(mod 3)
ifi = 1(mod 3)
ifi = 2(mod 3)
ifi = 2(mod 3)
ifi = 1(mod 3)
ifi = 0(mod 3)

ifi = 2(mod 3)
ifi = 1(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)
ifi = 0(mod 3)
ifi = 1(mod 3)

Subcase 2.3:t = 2(mod 3)

o(c;) =01
o(c;)) =02
o(c;)) =03
o(e;) =0.1
o(e;) =0.2
o(e;)) =03

Case 3:s = 2,5(mod 6)

ifi = 1(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)
ifi = 1(mod 3)
ifi = 2(mod 3)
ifi = 0(mod 3)

Subcase 3.1:t = 0,1(mod 3)

o(c;)) =01
o(c;)) =0.2
o(c;)) =03
o(e;) =0.1
o(e;) =0.2
o(e;)) =03
Subcase 3.2t = 2(mod 3)
o(c;)) =01
o(c;)) =0.2
o(c;)) =03
o(e;) =0.1
g(e;) =0.2
o(e;)) =03

O'(C(st—1)+i) =0.1
0(C(st-1)+i) = 0.2
O'(C(st—1)+i) =03
o(eest-1y+i) = 0.1

ifi = 1(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)
ifi = 1(mod 3)
ifi = 2(mod 3)
ifi = 0(mod 3)

ifi = 1(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)
ifi = 1(mod 3)
ifi = 2(mod 3)
ifi = 0(mod 3)
ifi = 0(mod 3)
ifi = 2(mod 3)
ifi = 1(mod 3)
ifi = 0(mod 3)

1<i<s
1<i<s
1<i<s
1<i<s

o(c) =03

1<i<st
1<i<st
1<i<st

1<i<st
1<i<st
1<i<st

o(c) =03

1<i<st
1<i<st
1<i<st
1<i<st
1<i<st
1<i<st

o(c) =01

1<i<st—-1
1<i<st—-1
1<i<st—-1
1<i<st—-1
1<i<st—-1
1<i<st—-1
1<i<s
1<i<s
1<i<s
1<i<s
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ifi=1(mod3) 1<i<s
ifi=2(mod3) 1<i<s

o(ese-1y+i) = 0.2
o(est-1y+1) = 0.3

Vol.11 No.03(2020), 1319- 1338
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Table.2. v, (i) and e, (i) for the graph S1(Js‘t), i€ {lr—o, reZz,—{0}}

Natureof sand t | v,(0.1) v,(0.2) v,(0.3) e,(0.1) e,(0.2) e,(0.3)
s=03(mod6) | p—1 p—1 p—1 q q q
t=00mod3) | 3 1| 3 3 3 3 3
s = 0,3(mod 6 p—1 p—1 p—1 q—1 q—-1 q-—1
tzl(fnow)) R 3 3 | 3 |3 't
s=03(mod6) | p—1 p—1 p—1 q+1 q+1 q+1
t=2mod3) | 3 *'| 3 3 3 | 3 |3 !
s=14(mod6) | p—1 p—1 p—1 q q q
t=00mod3) | 3 1| T3 3 3 3 3
s = 1,4(mod 6) 14 p p a 1 1
t = 1(mod 3) 3 3 3 3 3 3
s=14(mod6) | p+l |ptl | p+l | 4 a a
t = 2(mod 3) 3 3 3 3 3 3
s = 2,5(mod 6) p—1 p—1 p— q q q
t = 0(mod 3) 3 3 +1 3 3 3
s=25(mod®) | pri [pri_ [optl [ g+l | g+l g+l
t = 1(mod 3) 3 3 3 3 3 3
s = 2,5(mod 6) p p p q—1 q-—1 q—1
£ = 2(mod 3) 3 3 3 3 |3 Y TE

From the table 2, we find that |v4 (i) — vs(j)| < 1 and |e, (i) — e, (j)| < 1 fori,j € {%,r € Z, — {0}} which satisfies
the condition of fuzzy quotient - 3 cordial labeling. Hence we concluded that the graph S*(Js ) is fuzzy quotient - 3

cordial.

Theorem 3.3. The graph S%(J; ) is fuzzy quotient-3 cordial graph, for s > 2 and t > 2.

Proof:Let G be the $%(Js,) graph. V(S(Js.)) = {1 <i<st}u{ctu{d;:1<i<t}and
E(S(Jse)) ={ciciyr:1 Sisst =13 U{cic}U{edj: 1 < j <tju{dicgjopri 1 <j <t} p=st+t+1and
q = st + 2t. To define o: V (S(Js‘t)) — [0,1] the following cases are to be considered.

Case 1:s = 0(mod 6)

o(c)=0.2
o(d;) =01
o(d;) =02
o(dj)=03

Ifk=12(mod3),1<k<t
U(Cs(k—1)+i)
U(Cs(k—1)+i
U(Cs(k—1)+i

Ifk=0(mod3),1<k<t

)
)
U(Cs(k-1)+i)
)
)

0.
0.
0.

Il
w N R

I
o o o

O'(Cs(k-mi

1
2
o(Cs-1)+i 3

Case 2:s = 1(mod 6)
Subcase 2.1:t = 0(mod 6)
o(c) =03

if i = 1(mod 3)
if i =0(mod 3)
if i =2(mod 3)

if i =0,1(mod 6)
if i =3,4(mod 6)
if i =2,5(mod 6)

if i =4,5(mod 6)
if i =1,2(mod 6)
if i =0,3(mod 6)

1326



Turkish Journal of Computer and Mathematics Education

Vol.11 No.03(2020), 1319- 1338

Research Article
o(d;) =01 if i =0,4(mod 6) 1<j<t
a(dj)=0.2 if i =2,5(mod 6) 1<j<t
o(d) =03 if i = 1,4(mod 6) 1<j<t
o(c;)) =0.1 if i =2,3(mod 6) 1<i<st
o(c;) =0.2 if i =0,5(mod 6) 1<i<st
o(¢;) =03 if i =1,4(mod 6) 1<i<st
Subcase 2.2:t = 1(mod 6)
o(c)=0.3
o(dj) =01 if i =0,4(mod 6) 1<j<t-1
a(dj)=0.2 if i =2,5(mod 6) 1<j<t-1
a(d) =03 if i =1,4(mod 6) 1<j<t-1
o(d;) =0.1
o(c;) =0.1 if i =2,3(mod 6) 1<i<s(t-1)
o(c;) =0.2 if i =0,5(mod 6) 1<i<s(t-1)
o(¢;) =0.3 if i =1,4(mod 6) 1<i<st-1)
0 (Cse-1y+1) = 0.1 if i =4,5(mod 6) 1<i<s
0 (Cse-1)+1) = 0.2 if i =1,2(mod 6) 1<i<s
o (Cse-1y+1) = 0.3 if i =0,3(mod 6) 1<i<s
Subcase 2.3:t = 2(mod 6)
Ift=2
o(c) =02
o(d,;) =0.1,0(d,) =0.3
o(c;) =01 if i =0,1(mod 6) 1<i<st
o(c;)) =02 if i =3,4(mod 6) 1<i<st
o(c;)) =03 if i =2,5(mod 6) 1<i<st
Ift>8
o(c) =03
o(d;) =0.1 if i =0,4(mod 6) j<t—-2
a(d;) =0.2 if i =2,5(mod 6) <js<t-2
a(d;) =03 if i =1,4(mod 6) 1<j<t-2

O-(dt—l) = 0.1, O-(dt) =0.2

o(c) =01 if i =2,3(mod 6) 1<i<s(t—2)
o(c;) =0.2 if i =0,5(mod 6) 1<i<s(t—2)
o(c;)) =03 if i =1,4(mod 6) 1<i<s(t—2)
0 (Cs-2)+1) = 0.1 if i =0,1(mod 6) 1<i<s
0 (Cst-2)+1) = 0.2 if i =3,4(mod 6) 1<i<s
0 (Cst-2)+1) = 0.3 if i =2,5(mod 6) 1<i<s
o(Cse-1)+i) = 0.1 if i =2,3(mod 6) 1<i<s
0 (Cse-1)+1) = 0.2 if i =0,5(mod 6) 1<i<s
o(Cse-1)+1) = 0.3 if i =1,4(mod 6) 1<i<s
Subcase 2.4:t = 3(mod 6)
o(c) =03
a(dj) =0.1 if i =1,5(mod 6) 1<j<t-3
a(dj) = 0.2 if i =0,3(mod 6) 1<j<t-3
a(d;j) =03 if i =2,4(mod 6) 1<j<t-3
o(d;—,) =02,0(d;—;) =0.1,0(d,) =0.1
o(c;)) =01 if i =3,4(mod 6) 1<i<st-—1
o(c;) =0.2 if i =0,1(mod 6) 1<i<st-—1
o(c;) =03 if i =2,5(mod 6) 1<i<st-—1
o(cs) =03
Subcase 2.5:t = 4(mod 6)
o(c) =01
a(dj) =0.1 if i =1,5(mod 6) 1<j<t—-4
a(dj) =0.2 if i =0,3(mod 6) 1<j<t—-4
a(d;j) =03 if i =2,4(mod 6) 1<j<t—-4
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O-(dt_g) = 0.2, a(dt_z) = 0.3, O'(dt_l) = 0.3, O-(dt) =0.1

O'(Cl') =0.1
O'(Cl') =0.2
o(c;) =0.3

(cse-1y+i) = 0.1

o (Cse-1y+i) = 0.2

U(Cs(t—1)+i) =03
Subcase 2.6:t = 5(mod 6)

O-(dt_4) = 0.1, O-(dt_?,) = 0.1, a(dt_z) = 0.2, O-(dt—l) = 0.3, G(dt) = 0.2

o(c) =03
O'(Ci) =0.1
O'(Ci) =0.2
o(c;) =03

Case 3:s = 2(mod 6)
Subcase 3.1:t = 0(mod 6)

o(c)=0.2

o(d;)=0.1
o(d;)) =0.2
o(d;) =03

Ifk=12(mod3),1<k<t
0 (Cse-1y+i) = 0.1
0 (Csk—-1y+1) = 0.2
0 (Csk-1y+1) = 0.3
Ifk=0(mod3)1<k<t
0 (Csk-1y+¢) = 0.1
0 (Cse-1y+i) = 0.2
U(Cs(k—1)+i) =03
Subcase 3.2:t = 1(mod 6)

o(c)=0.2
a(dj) =01
a(d;) =0.2
a(d;)) =03

Ifk=12(mod3),1<k<t
U(Cs(k—1)+i) =0.1
O-(Cs(k—l)+i) =0.2
U(Cs(k—1)+i) =0.3
Ifk=0(mod3),1<k<t
U(Cs(k—1)+i) =0.1
0 (Csk-1y+1) = 0.2
U(Cs(k—1)+i) =03
Subcase 3.3:t = 2(mod 6)

d(c) =103

a(d) =0.1
a(d;) =0.2
a(d;)) =03
a(c;) =01
a(c;) =0.2
a(c;) =103

Subcase 3.4:t = 3(mod 6)
o(c) =02
a(d;)) =0.1

if i =3,4(mod 6)
if i
if i =2,5(mod 6)
if i =4,5(mod 6)
if i =1,2(mod 6)
if i =0,3(mod 6)

0,1(mod 6)

if i =1,5(mod 6)
if i =0,3(mod 6)
if i =2,4(mod 6)

if i =2,3(mod 6)
if i =0,5(mod 6)
if i =1,4(mod 6)

if i = 1(mod 3)
if i =0(mod 3)
if i =2(mod 3)

if i =0,1(mod 6)
if i =3,4(mod 6)
if i =2,5(mod 6)

if i =4,5(mod 6)
if i =1,2(mod 6)
if i =0,3(mod 6)

if i = 1(mod 3)
if i =0(mod 3)
if i =2(mod 3)

if i =0,1(mod 6)
if i =3,4(mod 6)
if i =2,5(mod 6)

if i =4,5(mod 6)
if i =1,2(mod 6)
if i =0,3(mod 6)

if i =0,1(mod 6)
if i =2,3(mod 6)
if i =4,5(mod 6)
if i =0,1(mod 6)
if i = 3,4(mod 6)
if i =2,5(mod 6)

if i =2(mod 3)

Vol.11 No.03(2020), 1319- 1338
Research Article

1<i<s(t-1)
1<i<s(t-1)
1<i<s(t-—-1)
1<i<s
1<i<s
1<i<s

1<i<st
1<i<st
1<i<st

1<j<t
1<j<t
1<j<t
1<i<st
1<i<st
1<i<st
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a(d;) =0.2 if i =0(mod 3) 1<j<t
a(d;)) =03 if i =1(mod 3) 1<j<t
o(c;) =0.1 if i =1,2(mod 6) 1<i<st
o(c;) =0.2 if i =4,5(mod 6) 1<i<st
o(c;) =0.3 if i =0,3(mod 6) 1<i<st
Subcase 3.5:t = 4(mod 6)
o(c) =02
o(d;) =0.1 if i =2(mod 3) 1<j<t
a(d;j) =02 if i =0(mod 3) 1<j<t
a(d;j) =03 if i =1(mod 3) 1<j<t
o(c;)) =0.1 if i =1,2(mod 6) 1<i<st
o(c;)) =0.2 if i =4,5(mod 6) 1<i<st
o(c;) =03 if i =0,3(mod 6) 1<i<st
Subcase 3.6:t = 5(mod 6)
o(c)=0.1
a(d) =0.1 if i =2,4(mod 6) 1<j<t
o(d;) =0.2 if i =0,1(mod 6) 1<j<t
o(dj) =03 if i =3,5(mod 6) 1<j<t
a(c;) =01 if i =4,5(mod 6) 1<i<s(t—-1)
a(c;) =0.2 if i =1,2(mod 6) 1<i<s(t-1)
o(c;) =103 if i =0,3(mod 6) 1<i<s(t-1)
o(cse-1y4i) = 0.1 if i = 3,4(mod 6) 1<i<s
0 (Cse-1)+1) = 0.2 if i =0,1(mod 6) 1<i<s
o (Cse-1y+1) = 0.3 if i =2,5(mod 6) 1<i<s
Case 4:s = 3(mod 6)
Subcase 4.1:n = 3 and t = 0(mod 6)
o(c) =01
o(d;) =0.1 if i =0(mod 3) 1<j<t
a(d;) =0.2 if i =2(mod 3) 1<j<t
a(d;) =03 if i =1(mod 3) 1<j<t
o(c;)) =0.1 if i =2,3(mod 6) 1<i<st
o(c;) =0.2 if i =0,5(mod 6) 1<i<st
o(c;) =0.3 if i =1,4(mod 6) 1<i<st
Subcase 4.2:n = 3 and t = 1(mod 6)
o(c)=0.1
a(d;)) =0.1 if i =2(mod 3) 1<j<t
o(d;) =0.2 if i =0(mod 3) 1<j<t
o(d;) =03 if i =1(mod 3) 1<j<t
o(c;) =0.1 if i =2,3(mod 6) 1<i<st-1
o(c;) =0.2 if i =0,5(mod 6) 1<i<st-1
o(c;) =03 if i =1,4(mod 6) 1<i<st—-1
o(cst) = 0.2
Subcase 4.3:n = 3 and t = 2(mod 6)
o(c) =01
a(d;j) =0.1 if i =0(mod 3) 1<j<t
a(d;) =0.2 if i =2(mod 3) 1<j<t
a(d;) =03 if i =1(mod 3) 1<j<t
o(c;) =0.1 if i =2,5(mod 6) 1<i<st
o(c;)) =0.2 if i =3,4(mod 6) 1<i<st
o(c;) =0.3 if i =0,1(mod 6) 1<i<st
Subcase 4.4:n = 3 and t = 3(mod 6)
o(c) =01
o(d;) =0.1 if i =0(mod 3) 1<j<
a(d;j) =02 if i =2(mod 3) 1<j<t
a(d;j) =03 if i =1(mod 3) 1<)
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Subcase 4.5:n = 3 and t = 4(mod 6)

Subcase 4.6:n = 3 and t = 5(mod 6)

O-(dt—l) = 0.2, O-(dt) =0.3

Subcase 4.7:n > 9 and t = 0,1,2,3,4,5(mmod 6)

Forl1<k<t

Case 5:s = 4(mod 6)

O'(CL') =0.1
O'(Cl') =0.2
O'(Cl') =0.3
o(c)=0.1
o(dj) =0.2
o(dj) =03
o(c;) =0.1
o(c;)) =0.2
o(c;) =0.3
o(c)=0.1
a(d;) =0.1
a(dj) =03
a(c;) =01
a(c;)) =0.2
g(c;) =03
o(c)=0.1
a(dj) =01
o(dj)=0.2
o(d;) =03

o(Csk-1)+) = 0.1
o (Cse-1y+1) = 0.2
o(Csk-1)+i) = 0.3

o(cis—2) = 0.1

0(Cis—2) = 0.3

o(cis-1) = 0.1
0(Cis-1) = 0.2
o(cis-1) =03
O'(Cis) =0.2
a(cis) =03

Subcase 5.1:t = 0(mod 6)

o(c)=0.1
a(dj) =01
a(d;j) =0.2
o(d;) =03
o(c;)) =01
o(c;)) =02
o(c;)) =03

Subcase 5.2:t = 1(mod 6)

o(c) =03
a(dj) =01
a(dj)=0.2
o(dj) =03
o(c;) =0.1
o(c;)) =02
o(c;)) =03
o (Cse-1)+1) = 0.1
U(Cs(t—1)+i) =0.2

if i =2,5(mod 6)
if i =3,4(mod 6)
if i =0,1(mod 6)

if i =2(mod 3)
if i =0(mod 3)
if i =1(mod 3)
if i =0,5(mod 6)
if i =2,3(mod 6)
if i =1,4(mod 6)

if i =1(mod 3)
if i =2(mod 3)
if i =0(mod 3)

if i =0,1(mod 6)
if i =3,4(mod 6)
if i =2,5(mod 6)

if i =0(mod 3)
if i =2(mod 3)
if i = 1(mod 3)

if i =4,5(mod 6)
if i =1,2(mod 6)
if i =0,3(mod 6)
if i =0,2(mod 3)
if i = 1(mod 3)
if i = 1(mod 3)
if i =2(mod 3)
if i =0(mod 3)
if i =0,1(mod 3)
if i =2(mod 3)

if i =1,2(mod 6)
if i =0,5(mod 6)
if i =3,4(mod 6)

if i =2,3(mod 6)
if i =0,5(mod 6)
if i =1,4(mod 6)

if i =1,2(mod 6)
if i =0,5(mod 6)
if i =3,4(mod 6)
if i =2,3(mod 6)
if i =0,5(mod 6)
if i =1,4(mod 6)
if i =0,1(mod 6)
if i = 3,4(mod 6)
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1<i<st
1<i<st
1<i<st

1<j<t
1<j<t
1<j<t
1<i<st
1<i<st
1<i<st

1<j<t-1
1<j<t-1
1<j<t-1

1<i<st
1<i<st
1<i<st

1<j<t
1<j<t
1<j<t

1<i<s-3
1<i<s-3
1<i<s-3
1<i<t
1<i<t
1<i<t
1<i<t
1<i<t
1<i<t
1<i<t

1<j<t
1<j<t
1<j<t
1<i<st
1<i<st
1<i<st

1<j<t
1<j<t
1<j<t
1<i<s(t-1)
1<i<s(t-1)
1<i<s(t—-1)
1<i<s
1<i<s
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o (Csee-1y+i) = 0.3
Subcase 5.3:t = 2(mod 6)

o(c)=0.1
a(dj) =0.2
a(d;) =03
o(di-1) =0.2,0(d;) =0.3
o(c;) =01
o(c;) =0.2
O'(Cl') =0.3

o (Csee-1y+i) = 0.1
o (Cse-1)+i) = 0.2
o (Csee-1y+i) = 0.3

if i =2,5(mod 6)

if i =1,2(mod 6)
if i =0,5(mod 6)
if i =3,4(mod 6)

if i =2,3(mod 6)
if i =0,5(mod 6)
if i =1,4(mod 6)
if i =0,5(mod 6)
if i =2,3(mod 6)
if i =1,4(mod 6)

if i =2(mod 3)
if i =0(mod 3)
if i =1(mod 3)
if i =0,1(mod 6)
if i =3,4(mod 6)
if i =2,5(mod 6)

if i =1,2(mod 6)
if i =0,5(mod 6)
if i =3,4(mod 6)

if i =2,3(mod 6)
if i =0,5(mod 6)

o(ces) =0.1
Subcase 5.4:t = 3(mod 6)
o(c)=0.2
o(d;j) =01
o(d;) =02
o(dj) =03
o(c;)) =01
o(c;)) =02
o(c;)) =03
Subcase 5.5:t = 4(mod 6)
o(c) =01
a(d;) =0.1
a(d;j) =02
o(d;) =03
o(dy_3)=0.2,0(d;_,) =0.3,0(d,_1) =0.3,0(d,) = 0.2
o(c;)) =01
o(c;)) =02
o(c;)) =03

o (Cse-1)+1) = 0.2
o (Cse-1y+i) = 0.1
o(Cs(t-1)+i) = 0.2
o (Cse-1y+i) = 0.3
Subcase 5.6:t = 5(mod 6)
o(c) =03
o(d;) =0.1
a(d;) =0.2
a(d;)) =03

0(d_y) = 0.1, 0(d,_3) = 0.2, 0(d,_,) = 0.1, o(d,_;) = 0.2, o(d,) = 0.1

o(c;)) =0.1
o(c;)) =02
o(c;)) =03
o(cg) =03
Case 6:s = 5(mod 6)
Subcase 6.1:t = 0(mod 6)

g(c)=10.3
a(d;) =0.1
a(d;) =0.2
o(d;)) =03
o(c;) =0.1
o(c;) =0.2
a(c;) =103

if i =1,4(mod 6)

if i =0,5(mod 6)
if i =2,3(mod 6)
if i =1,4(mod 6)

if i =1,2(mod 6)
if i =0,5(mod 6)
if i =3,4(mod 6)

if i =2,3(mod 6)
if i =0,5(mod 6)
if i =1,4(mod 6)

if i =0,4(mod 6)
if i =2,5(mod 6)
if i =1,3(mod 6)
if i =0,1(mod 6)
if i =3,4(mod 6)
if i =2,5(mod 6)
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1<i<s

1<j<t-2
1<j<t-2
1<j<t-2

1<i<s(t-1)
1<i<s(t-—-1)
1<i<s(t—-1)
1<i<s-—-1
1<i<s-—1
1<i<s-—-1

1<j<t
1<j<t
1<j<t
1<i<st
1<i<st
1<i<st

<j<t—4
1<j<t—4
1<j<t—4

1<i<s(t-1)
1<i<s(t-1)
1<i<s(t-1)

2<i<s

1<j<t-5
1<j<t-5
1<j<t-5

1<i<st—-1
1<i<st—1
1<i<st—1

1<j<t
1<j<t
1<j<t
1<i<st
1<i<st
1<i<st
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Subcase 6.2:t = 1(mod 6)

o(c) =03
a(dj) =03
o(d;)=0.1
O'(Cl') =0.1
o(c;) =0.2
o(c;) =03
Subcase 6.3:t = 2(mod 6)
o(c)=10.3
a(d;) =0.1
a(dj) =0.2
o(d;)=0.1
o(c;)) =01
o(c;)) =0.2
o(c;)) =03
Subcase 6.4:t = 3(mod 6)
o(c) =103
o(d;) =02
o(dj) =103
o(c;)) =01
o(c;)) =02
o(c;)) =03
Subcase 6.5:t = 4(mod 6)
o(c) =03
a(dj) =0.2
o(d;) =03
o(c;)) =01
o(c;)) =02
o(c;)) =03
Subcase 6.6:t = 5(mod 6)
o(c)=0.1
o(dj) =01
a(d;j) =0.2
a(dj) =03
o(c;) =01
o(c;)) =02
o(c;)) =03

Table.3.v,(i) and e, (1)) for the graph S2(Jse), i € {I—o, reZz,—{0}}

if i =0,4(mod 6)
if i =2,5(mod 6)
if i =1,3(mod 6)

if i =0,1(mod 6)
if i =3,4(mod 6)
if i =2,5(mod 6)

if i =0,4(mod 6)
if i =2,5(mod 6)
if i =1,3(mod 6)

if i =0,1(mod 6)
if i =3,4(mod 6)
if i =2,5(mod 6)

if i =0,2(mod 3)
if i = 1(mod 3)

if i =1,2(mod 6)
if i =4,5(mod 6)
if i =0,3(mod 6)

if i =0,2(mod 3)
if i =1(mod 3)

if i =1,2(mod 6)
if i =4,5(mod 6)
if i =0,3(mod 6)

if i =0,4(mod 6)
if i =2,5(mod 6)
if i =1,3(mod 6)
if i =0,1(mod 6)
if i =3,4(mod 6)
if i =2,5(mod 6)

1<j<t-1
1<j<t-1
1<j<t-1

1<i<st
1<i<st
1<i<st

1<j<t-1
1<j<t-1
1<j<t-1

1<i<st
1<i<st
1<i<st

1<j<t—-1
1<j<t-1
1<i<st
1<i<st
1<i<st

1<j<t-1
1<j<t-1
1<i<st
1<i<st
1<i<st

1<j<t
1<j<t
1<j<t
1<i<st
1<i<st
1<i<st
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Natureof sandt | v,(0.1) v,(0.2) v4(0.3) e,(0.1) e,(0.2) e,(0.3)
s = 0(mod 6) p—1 p—1 q q
t=03(mod6) | 3 | 3 tY| T3 3 3
s = 0(mod 6) p+1 p+1 p+1_1 q+1_ q+1 q+1
t = 1,4(mod 6) 3 3 3 3 3
s = 0(mod 6) p p q-—1 q—1 q—1
t = 2,5(mod 6) 3 3 =3 |3t
s = 1(mod 6) p—1 p—1 p—1 q q q
t = 0,3(mod 6) 3 3 t1 3 3 3
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s = 1(mod 6) p p p q 1 1
t = 1,4(mod 6) 3 3 3 3 3 3
s=imode) | pri [pri | opr1l | g q q
t = 2,5(mod 6) 3 3 3 3 3 3
s = 2(mod 6) p—1 p—1 p—1 q q q
t=o0@mod6) | 3 | 3 1| 3 3 3 3
s =2(mod 6 -1 -1 -1 -1 -1 -1
tElEmod6§ pT“ p3 Z03 q3 +1 q3 q3
s = 2(mod 6) p—1 p—1 p—1 q+1 q+1 q+1
t=20mod6) | 3 | 3 "'| T3 |3~ 3 3
s = 2(mod 6) p—1 p—1 p—1 q q q
t=30mod6) | 3 | 3 ''| 3 3 3 3
s =2(mod 6 -1 -1 -1 -1 -1 -1
tE4Emod6§ pT+1 p3 p3 qT qT qT+1
s = 2(mod 6) p—1 p—1 p—1 q+1 q+1 q+1
t=sgmode) | 3 |3 *'| T3 |73 7' 73 3
s = 3(mod 6) p—1 p—1 p—1 q q q
t=03(mod6) | 3 1 3 3 3 3
s=3node) [ pri [pr1_ | prt [ art [gxt [ gt
t = 1,4(mod 6) 3 3 3 3 3 3
s = 3(mod 6) p p p q—1 q—1 q—1
t=25(mod6) | 3 3 3 E
s = 4(mod 6) p—1 p—1 p—1 q q q
t = 0(mod 6) T+1 3 3 3 3 3
s = 4(mod 6) p p p 1 1 ki
t = 1,4(mod 6) 3 3 3 3 3 3
s = 4(mod 6) p+1 w—l p+1 1 1 il
t = 2,5(mod 6) 3 3 3 3 3 3
s = 5(mod 6) p—1 p—1 p—1 q q q
t = 0,3(mod 6) 3 3 3 t1 3 3 3
s =5(mod 6 -1 -1 -1 -1 -1 -1
tElEmod6§ p3 p3 p3 +1 q3 +1 q3 q3
s = 5(mod 6) p—1 p—1 p—1 q+1 q+1 q+1
t = 2(mod 6) 3 3 I i e e
s =5(mod 6 p—1 p—1 p—1 q-—1 q—1 q—1
tE4Emod6§ 3 3 s Y s | 3 | T3t
s = 5(mod 6) p—1 p—1 p—1 q+1 q+1 q+1
t=5(mod6) | 3 T1! 3 3 3 ! 3 3

From the table 3, we find that |v4 (i) — vs(j)| < 1 and |e, (i) — e, (j)| < 1 fori,j € {%,r € Z, — {0}} which satisfies
the condition of fuzzy quotient - 3 cordial labeling. Hence we concluded that the graph $%(J,6) is fuzzy quotient - 3
cordial.

Theorem 3.4.The generalised subdivision Jahangir graph S(J; ) is fuzzy quotient-3 cordial graph, for s > 2 and t > 2..

Proof: Let G be the S(Js¢) graph. V(S(Js¢)) = {ci:1 <i<stju{cju{d;:1<i<t}and
E(S(Jse)) ={ciciyr:1 < i<st—1}U{cice}U{cd;:1 < j <t}U{djce(jo)+1: 1 <j <t} p=st+t+1and
q = st + 2t. To define o: V(S(Js)) — [0,1] the following cases are to be considered.
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Case 1:s = 0,3(mod 6)

o(c) =0.2
a(dj)=0.1
a(dj) =02
a(dj) =103

Ifk=12(mod3)1<k<t

U(Cs(k—1)+i) =01
0 (Cs(k-1y+1) = 0.2
U(Cs(k—1)+i) =03
o(esk-1y+i) = 0.1
o(esk-1y+i) = 0.2
o(esk-1y+i) = 0.3

Ifk=0(mod3)1<k<t

Case 2:s = 1,4(mod 6)

O-(Cs(k 1)+l) =01
O-(Cs(k 1)+1) = 0 2
o(Cstk-1y+i) =

O-(es(k—l)ﬂ) 0 1
O-(es(k 1)+L) 0.2
O-(es(k 1)+L) 0.3

Subcase 2.1:t = 0(mmod 6)

g(c)=0.2
o(d;) =0.1
o(d;) = 0.2
o(d;) =03

Ifk=12(mod3),1<k<t

O'(Cs(k 1)+l) 0.1
U(Cs(k—1)+l) =0.2
U(Cs(k—1)+l) =03
U(es(k 1)+L) =01
U(es(k 1)+L) = 0.2

G(es(k—1)+1) 0.3

Ifk=0(mod3)1<k<t

0 (Csre-1y+1) = 0.1
U(Cs(k—1)+i) =02
o (Cse-1y+1) = 0.3
0(€s(k—1)+i) =01
o(es-1y+1) = 0.2
0(€s(k—1)+i) =03

Subcase 2.2:t = 1(mod 6)

o(c)=0.2
a(d;)) =0.1
o(d;) =0.2
o(d;)) =03

Ifk=12(mod3)1<k<t

o (Csk-1y+1) = 0.1
U(Cs(k—1)+i) =02
o (Csk-1y+1) = 0.3
0(€s(k—1)+i) =01
o(esk-1y+i) = 0.2
0(€s(k—1)+i) =03

if i =1(mod 3)
if i =0(mod 3)
if i =2(mod 3)

if i = 1(mod 3)
if i =2(mod 3)
if i =0(mod 3)
if i =0(mod 3)
if i =2(mod 3)
if i =1(mod 3)

if i =0(mod 3)
if i =1(mod 3)
if i =2(mod 3)
if i =2(mod 3)
if i =1(mod 3)
if i =0(mod 3)

if i =1(mod 3)
if i =0(mod 3)
if i =2(mod 3)

if i =1(mod 3)
if i =2(mod 3)
if i = 0(mod 3)
if i =0(mod 3)
if i =2(mod 3)
if i =1(mod 3)

if i =0(mod 3)
if i = 1(mod 3)
if i =2(mod 3)
if i =2(mod 3)
if i =1(mod 3)
if i =0(mod 3)

if i =1(mod 3)
if i =0(mod 3)
if i =2(mod 3)

if i = 1(mod 3)
if i =2(mod 3)
if i =0(mod 3)
if i =0(mod 3)
if i =2(mod 3)
if i =1(mod 3)
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Ifk=0(mod3)1<k<t
o (Csr-1y+i) = 0.1
0 (Csr-1y+1) = 0.2
o (Csr-1y+i) = 0.3
o(esk-1y+1) = 0.1
o(es-1)+i1) = 0.2
o(esk-1y+1) = 0.3

Subcase 2.3:t = 2(mod 6)

o(c) =03
a(dj) =01
a(dj)=0.2
a(dj)=03

O-(Cs(k—l)+i) =0.1

0 (Cs-1)+i) = 0.2

0 (Csk-1y+1) = 0.3

U(es(k—1)+i) =01

o(esk-1y+i) = 0.2

U(es(k—1)+i) =03
Subcase 2.4:t = 3(mod 6)

if i =0(mod 3)
if i = 1(mod 3)
if i =2(mod 3)
if i =2(mod 3)
if i =1(mod 3)
if i =0(mod 3)

if i =0,1(mod 6)
if i =2,3(mod 6)
if i =4,5(mod 6)
if i =1(mod 3)
if i =2(mod 3)
if i =0(mod 3)
if i =0(mod 3)
if i =2(mod 3)
if i =1(mod 3)

if i =2(mod 3)
if i =0(mod 3)
if i =1(mod 3)
= 1(mod 3)
if i =0(mod 3)
if i =2(mod 3)
if i = 1(mod 3)
if i =2(mod 3)
if i = 0(mod 3)

if i

if i =2(mod 3)
if i =0(mod 3)

if i =1(mod 3)
if i =1(mod 3)
if i =0(0mod 3)
if i =2(mod 3)
if i =1(mod 3)
if i =2(mod 3)
if i =0(mod 3)

g(c)=0.2
a(dj) =01
o(d;) =0.2
o(d;) =03
a(c;) =0.1
o(c;)) =0.2
o(c;) =03
g(e;)) =0.1
o(e;)) =0.2
o(e;)) =03
Subcase 2.5:t = 4(mod 6)
o(c)=0.2
a(dj) =01
o(d;) =0.2
o(d;) =03
o(c;) =0.1
o(c;) =0.2
o(¢;) =03
o(e;)) =0.1
o(e))=0.2
o(e;)) =03
Subcase 2.6:t = 5(mod 6)
o(c)=0.1
a(dj) =0.1
a(d;) =0.2
a(dj) =03
o(c;)) =0.1
o(c;) =0.2
o(c;) =03
o(e;)) =0.1
o(e;)) =0.2
a(e;)) =03

o(Cse-1y+1) = 0.1
o(Cs(t-1)+i) = 0.2

if i =2,4(mod 6)
if i =0,1(mod 6)
if i =3,5(mod 6)

if i =0(mod 3)
if i =1(mod 3)
if i =2(mod 3)
if i =2(mod 3)
if i =1(mod 3)
if i = 0(mod 3)
if i =2(mod 3)
if i =1(mod 3)
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1<i<s
1<i<s
1<i<s
1<i<s
1<i<s
1<i<s

1<j<t
1<j<t
1<j<t
1<i<st
1<i<st
1<i<st
1<i<st
1<i<st
1<i<st

1<j<t
1<j<t
1<j<t
1<i<st
1<i<st
1<i<st
1<i<st
1<i<st
1<i<st

1<j<t
1<j<t
1<j<t
1<i<s(t—-1)
1<i<s(t—-1)
1<i<s(t—-1)
1<i<s(t—-1)
1<i<s(t—-1)
1<i<s(t—-1)
1<i<s
1<i<s
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U(Cs(t—1)+i) =0.1
0 (Cs-1)+i) = 0.2
U(Cs(t—1)+i) =03
o(esi-1y+i) = 0.1
0(€s(t—1)+i) =02
o(esi-1y+i) = 0.3
o(es) = 0.1

Subcase 3.4:t = 3(mod 6)

o(c)=0.2

Turkish Journal of Computer and Mathematics Education

if i =0(mod 6)
if i =2(mod 6)
if i = 1(mod 6)
if i = 0(mod 6)
if i =1(mod 6)
if i =2(mod 6)

Vol.11 No.03(2020), 1319- 1338

1<i<s-1
1<i<s-—-1
1<i<s-1
1<i<s-1
1<i<s-1
1<i<s-1

Research Article
o (Csit-1y+i) = 0.3 if i =0(mod 3) 1<i<s
o(egi-1y+i) = 0.1 if i =2(mod 3) 1<i<s
o(eg-1y+i) = 0.2 if i =0(mod 3) 1<i<s
o(egi-1y+i) = 0.3 if i =1(mod 3) 1<i<s
Case 3:s = 2,5(mod 6)
Subcase 3.1:t = 0(mmod 6)
o(c) =01
o(d;) =0.1 if i =1,2(mod 6) 1<j<t
a(d;j) =02 if i =0,5(mod 6) 1<j<t
a(d;j) =03 if i =3,4(mod 6) 1<j<t
o(c;)) =01 if i =2(mod 6) 1<i<st
o(c;) =0.2 if i =0(mod 6) 1<i<st
o(c;)) =0.3 if i =1(mod 6) 1<i<st
o(e;)) =0.1 if i = 1(mod 6) 1<i<st
o(e;)) =02 if i =0(mod 6) 1<i<st
o(e;)) =03 if i =2(mod 6) 1<i<st
Subcase 3.2:t = 1(mod 6)
d(c)=10.3
o(d;) =0.1 if i =1,2(mod 6) 1<j<t
a(d;) =02 if i =0,5(mod 6) 1<j<t
a(dj) =103 if i =3,4(mod 6) 1<j<t
o(c;)) =0.1 if i =2(mod 6) 1<i<s(t—-1)
o(c;)=0.2 if i =0(mod 6) 1<i<s(t—1)
o(c;)) =03 if i =1(mod 6) 1<i<s(t—-1)
o(e;)) =0.1 if i =1(mod 6) 1<i<s(t-1)
o(e;)) =0.2 if i =0(mod 6) 1<i<s(t—-1)
o(e;)) =03 if i =2(mod 6) 1<i<s(t—-1)
0 (Csit-1y+1) = 0.1 if i =1(mod 6) 1<i<s
0 (Cst-1)+1) = 0.2 if i =2(mod 6) 1<i<s
0 (Cst-1)+1) = 0.3 if i =0(mod 6) 1<i<s
o(egi-1y+i) = 0.1 if i =0(mod 6) 1<i<s
o(eg-1y+i) = 0.2 if i =2(mod 6) 1<i<s
o(egi-1y+i) = 0.3 if i = 1(mod 6) 1<i<s
Subcase 3.3:t = 2(mod 6)
o(c)=0.1
o(d;) =01 if i =1,2(mod 6) 1<j<t-2
o(d;) =0.2 if i =0,5(mod 6) 1<j<t-2
o(d;) =03 if i = 3,4(mod 6) 1<j<t-2
o(di~1) =0.2,0(d;) =0.3
o(c;)) =01 if i =2(mod 6) 1<i<s(t-—-1)
o(c;) =0.2 if i =0(mod 6) 1<i<s(t—1)
o(c;)) =03 if i =1(mod 6) 1<i<s(t—1)
o(e;) =0.1 if i =1(mod 6) 1<i<s(-1)
o(e;)) =0.2 if i =0(mod 6) 1<i<s(t-1)
o(e;)) =03 if i =2(mod 6) 1<i<s(t—-1)
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o(Cs(t-1)+1) = 0.2

o (Cs(e-1y+1) = 0.1 if i = 2(mod 6) 2<i<s
0 (Cs(e-1y+1) = 0.2 if i = 0(mod 6) 2<i<s
o(Cse-1y+1) = 0.3 if i = 1(mod 6) 2<i<s
o(esi-1y+i) = 0.1 if i = 1(mod 6) 2<i<s
o(es(t-1)+i) = 0.2 if i = 0(mod 6) 2<i<s
o(esi-1y+i) = 0.3 if i = 0(mod 6) 2<i<s
Subcase 3.6:t = 5(mod 6)

o(c) =103

o(d;) =01 if i = 1,2(mod 6) 1<j<t-5

o(dj) = 0.2 if i = 0,5(mod 6) 1<j<t-5

o(dj) =03 if i = 3,4(mod 6) 1<j<t-5

G(dt_4) = 0.1, O-(dt—S) = 0.2, U(dt_z) = 0.1, O-(dt—l) = 0.2, G(dt) =0.1

Research Article
a(dj)=0.1 if i =2(mod 3) 1<j<t
a(dj) =0.2 if i =0(mod 3) 1<j<t
a(dj) =103 if i =1(mod 3) 1<j<t
o(c;) =01 if i = 1(mod 6) 1<i<st
o(c;)=0.2 if i =2(mod 6) 1<i<st
o(c;)) =03 if i =0(mod 6) 1<i<st
o(e;) =0.1 if i =0(mod 6) 1<i<st
o(e;) =0.2 if i =2(mod 6) 1<i<st
o(e;)) =03 if i =1(mod 6) 1<i<st

Subcase 3.5:t = 4(mod 6)
o(c)=0.1
a(dj)=0.1 if i =1,2(mod 6) 1<j<t—-4
a(dj) =0.2 if i =0,5(mod 6) 1<j<t-—4
a(dj) =03 if i =3,4(mod 6) 1<j<t—-4
o(dy_3)=0.2,0(d;_,) =0.3,0(d;_1) =0.3,0(d;) =0.2
o(c;))=0.1 if i =2(mod 6) 1<i<s(t—-1)
o(c;)) =02 if i =0(mod 6) 1<i<s(t—1)
o(c;)) =03 if i =1(mod 6) 1<i<s(t—1)
o(e;) =0.1 if i =1(mod 6) 1<i<s(t—-1)
o(e;) =0.2 if i =0(mod 6) 1<i<s(t—-1)
o(e;)) =03 if i =2(mod 6) 1<i<s(t—-1)

o(c;) =01 if i =2(mod 6) 1<i<st-1
o(c;)) =02 if i =0(mod 6) 1<i<st-1
o(c;)) =03 if i =1(mod 6) 1<i<st-1
o(e;)) =0.1 if i = 1(mod 6) 1<i<st-—1
o(e;)) =0.2 if i =0(mod 6) 1<i<st—1
o(e;)) =0.3 if i =2(mod 6) 1<i<st-—1
o(es) = 0.3

Table.d.v,(i) and e,,(i)) for the graph S(Js;), i € {5, 7 € Zy — {0}}.

Natureof sandt | v,(0.1) v,(0.2) v,(0.3) e,(0.1) e,(0.2) e,(0.3)
s = 0,3(mod 6) p +1 p p q q q
t = 0(mod 3) 3 3 3 3 3 3
s = 0,3(mod 6) p p p qg—1 q—1 q—1
— 1 — — _ R [
t = 1(mod 3) 3 + 3 3 3 3 3 +1
s = 0,3(mod 6) Py P 14 q+1 g+t g+l
t = 2(mod 3) 3 3 3 3 3 3
s = 2,5(mod 6) P p p a 1 q
t = 0(mod 3) 3 3 3 3 3 3
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s = 2,5(mod 6) p+1 p+1 p+1 q q 1
t = 1(mod 3) 3 3 3 3 3 >
s = 2,5(mod 6) p+2 p+2 p+2 q 4 q
t = 2(mod 3) 3 3 3 3 3 >
s = 1,4(mod 6) p p p i1 a q 1
t = 0(mod 3) 3 3 3 3 3 3
s=14(mod6) | p+2 | pt+2 | p+2 q+1 atl jart
t = 1(mod 3) 3 3 3 3 3 3
s = 1,4(mod 6) p+1 p+1 pt+1 9-1 9-1 1 a-1
t = 2(mod 3) 3 3 3 3 3 3

From the table 4, we find that |v,; (i) — v,(j)| < 1 and |e, (i) —e,(j)| < 1fori,j € {%,r € Z, — {0}} which satisfies

the condition of fuzzy quotient - 3 cordial labeling. Hence we concluded that the graph S(Js ) is fuzzy quotient - 3
cordial.

4. Conclusion

In this work we have discussed and established the existence of fuzzy quotient-3 cordial labeling on the generalized
Jahangir graph J;.and its subdivision graphsS*(J; ), SZ(JS‘t)and S(Js‘t)for s=2 and t = 2. Investigating the
existencefuzzy quotient-3 cordial labeling concept on other families of graphs and finding the application of this labeling
will be our future.
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