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Abstract. Consider a non-trivial, simple, undirected graph G having a vertex set V(G) with p vertices and
edge sets E(G) with g edges. Let the function

o: V(G) — [0,1] defined by o(a) = %,r € Z, — {0} and foreach a8 € E(G), the induced function p :
1 [30(ax)

E(G) — [0,1] assigns the label for n(ap) = 5|7o5

quotient 3 cordial labeling if |v,(h) —v,(k)| <1 and |5u(h) —e#(x)| <1. For he {%,r €EZ,—

] where o(a) < o(B). Then o is called fuzzy

{0}},170(}1) and g, (h) represent the number of vertices and edges assigned thelabels h respectively, If a

graph admit this labeling, then it is fuzzy quotient 3 cordial. The existence of above labeling on
Cy Iml, €, Im, 11, CoylmlA, ¢, ® Ky, €,y [a,d] and €,y [a,7] are examined and the results are provided in this

paper.
AMS Subject Classification: 05C78.

Keywords: Cycle, Pendant edges, Fuzzy quotient 3cordial graph.

1. Introduction

Labeling is a process of assigning values to vertices, edges, or both of a graph based on certain conditions [1-2].
Rosa and Graham and Sloane were the first to use this technique [3]. The researchers are highly motivated and
enthusiastic about labeling the graph. Joseph A. Gallian summarises a comprehensive discussion of graph labelling.
As a result of these labelings, we introduced fuzzy quotient-3 cordial labeling in [4-2] and analysed some
graph families as fuzzy quotient 3 cordial [14]. This paper investigatesfuzzy quotient-3 cordial labeling on
several subdivision graphs and demonstrates thatthe graphs are naturally fuzzy quotient 3 cordial.

2. Definitions

Definition 2.1. A graph denoted by C, [m], is produced by linking a vertex of the cycle C., with m leaves.
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Definition 2.2. The graph is C;,[m. ], obtained by attaching m pendant edges to the first vertex and 1 pendant

th
edges to the (g + 1) vertex of a cycle, if n is even or by attaching m pendant edges to the first and

n

+1\" . .
[ pendant edges to the (T) vertex of a cycle C,,, if n is odd.

Definition 2.3. A graph results by connecting the m leaves to the non-adjacent vertices of a cycle € 25 is denoted by
CZn[m]A, n=2.

Definition 2.4. The graph ¢ © K ., is obtained by attaching ™ leaves toeach vertex of a cycle Cn.

Definition 2.5. Attaching a + (i —1)d, a,d > 1 leaves to the i vertex of a cycle

Cy vyields the new graph and it is denoted by Cy [a, d].

Definition 2.6. Attaching ,a,r > 1 leaves to the it" vertex of a cycle Cy, yields the new graph

and it is denoted by Cy [a, r].

a(ri—l)
r—

Definition 2.7. Consider a non-trivial, simple, undirected graph G having a vertex set V(G) with p vertices
and edge sets E (G) with g edges. Let the function

o: V(G) — [0,1] defined by o(a) = %,r € Z, — {0} and for each a8 € E(G), the induced function

n: E(G) — [0,1] assigns the label for p(apB) = 11—0[3:(—(/;1))] where o(a) < o(B). Then o is called fuzzy
quotient 3 cordial labeling if |v,(h) — v, (k)| < 1 and |5u(h) — €ﬂ(K)| <1. Forhe {%,r €EZ,—

{0}}'%(}1) and g, (h) represent the number of vertices and edges assigned thelabels h respectively, If a

graph admit this labeling, then it is fuzzy quotient 3 cordial.
3. Main Results

Theorem 3.1: The graph ¢, (m), 7 = 3, m = 1 is fuzzy quotient 3 cordial.
Proof: Let V(Cn(m)) ={ylu{x;:2<i <nju {y.:1<k <m}and

E(Cm) = xd Ulxixia s 2<i < -1V {2y} Uy 1< <m)-
For ¢,(m),p = n + m = q. Assigning labels to this graph involves,
Case 1.7 = 0(mod 6)
o(y)=0.1
01 ifi=6S+1or6s+2
o(x;) =102 ifi=65S+40r6S5S+5 ,foralli € {2,3,4,...n}and S = 0.
0.3 ifi=6Sor6S+3
01 ifi=35+1
o(y,) =102 ifi=35+2 ,forallk € {1,2,3,4,...m}and S = 0.
03 ifi=3S
Case 2.7 = 1(mod 6)

o(y)=0.1
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Foralli € {2,3,4,...n} a(x;) is same as in Case 1.
0.1 ifi=3S

o(y,) =102 ifi=35+2 ,forallk € {1,2,3,4,...m}and S = 0.
03 ifi=35+1

Case 3.7 = 2(mod 6)

o(y)=0.1

Foralli € {2,3,4,...n — 3} o(x;) is same as in Case 1.

o(x y-2) =01,0(x ;) =0(x,) =03
01 ifi=35+2

o(y,) =102 ifi=35+1 ,forallk € {1,2,3,4,...m}and S = 0.
03 ifi=23S

Case 4.1 = 3(mod 6)

o(y) =03
01 ifi=6S+20r6s+3
o(x;) =402 ifi=6Sor6S+5 ,foralli €{2,3,4,...n}and S > 0.

0.3 ifi=65+1o0r6S+4

o(y,) =0.2
01 ifi=35+1
o(y,) =102 ifi=3S ,foralli € {2,3,4,...m}and S = 0.
03 ifi=35+2
Case 5.7 = 4(mod 6)
o(y) =03
Forall i € {2,3,4,...n} o(x;) is same as in Case 4.
o(y,) = d(y,)=0.2andforall x € {3,4,...m} a(y,) is same as in case 4.
Case 6.7 = 5(mod 6)
o(y)=0.1

Forall i € {2,3,4,...n} o(x;) issame as in Case 1.

Forall k € {1,2,3,4,...m} o(y,) is same as in Case 2.

By the result of above assignment we could see that the elements of E (Cn (m)) receives the label ¢ €

{Z,rez,—{0}}andalsofor % h € {I—O,r €7, — {0}}, 10, (1) — vy ()| < 1and |£,() — ,(A)| < 1. Then
by definition 2.7, C, (m) is fuzzy quotient 3 cordial.

Theorem 3.2

The graph ¢, (m, 1) is fuzzy quotient 3 cordial for all odd 7 Z3andm,l =1
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Proof: LetV(C,(m,D)={x;:1<i < n}u {y;:1<j <m}U {z,:1<k <Band E(C,(m,D) =

{xixip1:1<i <n-1}u {xnxl}u{xlyj:lgj <m}u {xmz,{ﬂSK Sl}.
2

For C,(m,l))p = n + m =+ 1= q. Assigning labels to this graph involves,
Case 1: n = 1(mod 6)
0.1 ifi=6Sor6s+5
o(x)={02 ifi=6S5+20r6S+3 ,foralli €{1,2,3,4,...n}and S > 0.
0.3 ifi=6S+1or6S+4
01 ifi=35+1
o(y;) =402 ifi=35+2  forallje{1,23,4,...m}andS > 0.
03 ifi=3S
Subcase 1.1: m = 0(mod 3)
01 ifi=35+1
0(z,) =402 ifi=35+2 ,forall k € {1,2,3,4,...1} and S > 0.
03 ifi=3S
Subcase 1.2: m = 1(mod 3)
01 ifi=3S
o(z,) =402 ifi=35+1 ,forall k € {1,2,3,4,...1}and S > 0.
03 ifi=35+2
Subcase 1.3: m = 2(mod 3)
o(z,) issame asin subcase 1.1.
Case 2: n = 3(mod 6)
. If "le is even
o(x1) = 0(xy-2) =0.1,0(x,-1) = o(x,)=03andforalli € {2,3,4,...n — 3} o(x,) is same as in case 1.
i If T2 is odd
o(x,) =01, o(x,_2) = o(x,-1) =03,0(x,) =0.1andforall i € {2,3,4,...n — 3} 6(x;) is same as in case 1.
Subcase 2.1: m = 0(mod 3)
0.1 ifi=23S
o(y;) =402 ifi=35+1 ,forallj €{1,2,3,4,...m—1}and S > 0.
03 ifi=35+2
o(ym) =0.2
o(z,) issame as in subcase 1.2.

Subcase 2.2: m = 1,2(mod 3)

o(y ;) is same as in Subcase 2.1 for all j € {1,2,3,4,...m — 1} and 6(y,,) = 0.3
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o(z,) issame as in subcase 1.2.
Case 3: n = 5(mod 6)

0.1 ifi=6S+10r6s+?2
o(x;) =402 ifi=65S+40r6S+5 foralli €{1,2,3,4,...n}and S > 0.
03 ifi=6Sor65+3

Subcase 3.1: m = 0(mod 3)
01 ifi=23S

o’(yj) =402 ifi=35+2 ,forallje{1,2,3,4,...m—3}and S = 0.
03 ifi=35+1

0V m-2) =0(Ym-1) =03,0(,;) =0.1

01 ifi=35+2

o(z,)=402 ifi=35+1 ,forall k € {1,2,3,4,...1}and S = 0.
03 ifi=3S

Subcase 3.2: m = 1(mod 3)

o(y;) is same as in Subcase 3.1 for all j € {1,2,3,4,...m — 3} and
0(Ym-2) =020y m1) =010y, =03

o(z,) issame as in subcase 3.1.

Subcase 3.3: m = 2(mod 3)

o(y ) is same as in Subcase 3.2 for all j € {1,2,3,4,...m}.
01 ifi=35+1

0(z,) =402 ifi=3S forall k € {1,2,3,4,...[}and S > 0.
03 ifi=35+2

By the result of above assignment we could see that the elements of E(C, (m, 1) ) receives the label ¢ €
{Z,rez,— (0} andalsofor % h € {I—O,r €z, — {0}}, 1V5(0) — v, (W] < 1 and |e,(1) — £,(h)| < 1. Then
by definition 2.7, C,(m, 1) is fuzzy quotient 3 cordial for all odd 7 = 3 and m, [ = 1.

Theorem 3.3
The graph ¢, (m, 1) is fuzzy quotient 3 cordial for all even 7 Z4andm,l =1
Proof: LetV(Cn(m,l))= feis1<i < U fy;1<)j <mju {z:1<k <Band E(C,(m,D) =
{xixip1:1<i <n-—-1}u {xnxl}u{xlyj:l <j <m}u {xgﬂz,c:lSK Sl}.
2

For ¢,(m,1),p = n + m+ 1= q. Assigning labels to this graph involves,
Case 1: n = 0(mod 6)

0.1 ifi=65+20r6s+3

o(x;) =402 ifi=6Sor6S+5 foralli € {1,2,3,4,...n}and S = 0.
03 ifi=6S+1or6S+4
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01 ifi=35+1

o(y;)=402 ifi=35+2 ,forallj € {1,2,3,4,...m}and S > 0.
03 ifi=3S

Subcase 1.1: m = 0(mod 3)
01 ifi=35+1

o(z,) =402 ifi=35+2 ,forallk € {1,2,3,4,...1}and S = 0.
03 ifi=3S

Subcase 1.2: m = 1(mod 3)
01 ifi=3S

o(z,) =402 ifi=35+1 ,forallk € {1,2,3,4,...1}and S = 0.
03 ifi=35+2

Subcase 1.3: m = 2(mod 3)
01 ifi=35+2

o(z,) =402 ifi=3S ,forallk € {1,2,3,4,...1}and S = 0.
03 ifi=35+1

Case 2: n = 2(mod 6) and 7 is even

o(x,)=01,0(x;,) =03
0.1 ifi=6S+20r6s+5

o(x;) =402 ifi=6S+30r65+4 ,foralli € {3,4,5,...n}and S > 0.
03 ifi=6S+1or6S
01 ifi=35+2

o(y;)=402 ifi=35+1 ,forallj € {1,2,3,4,...m}and S > 0,
03 ifi=3S

Subcase 2.1: m = 0(mod 3)
01 ifi=35+2

0(z,) =402 ifi=35+1 ,forall k € {1,2,3,4,...1} and S > 0.
03 ifi=3S

Subcase 2.2: m = 1(mod 3)

o(z,) issame asin subcase 1.1.

Subcase 2.3: m = 2(mod 3)
01 ifi=3S

o(z,) =402 ifi=35+2 G forallke€{1,23,4,...1}andS = 0.
03 ifi=35+1

Case 3: ) = 2(mod 6) and 7 is odd

o(x,)=03,0(x,)=0.1
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0.1 ifi=6Sor6s+1
o(x;)={02 ifi=65S5+30r65+4 ,foralli € {3,4,5,...n}and S = 0.
0.3 ifi=6S4+20r65S+5

o(y;)issameasin Case 2.

Subcase 3.1: m = 0(mod 3)

o(z,) issame as in subcase 2.1.

Subcase 3.2: m = 1(mod 3)

o(z,) issame as in subcase 1.1.

Subcase 3.3: m = 2(mod 3)

o(z,) is same as in subcase 2.3.

Case4:n=4(mod 6) andn =4

0(x,) = a(x,)=0.1,0(x3) = o(x,) =0.3

Subcase 4.1: m = 0(mod 3)

lfm =300 =0, =a(y;) =02
01 ifi=35+1

o(z,) =402 ifi=3S forall k € {1,2,3,4,...1}and S > 0.
03 ifi=35+2

Ifm>6

o(y;)issameasin Case 1.

o(z,)issameasin subcase 2.3 forall k € {1,2,3,4,...l —1}and o(z;) = 0.2

Subcase 4.2: m = 1(mod 3)

Ifm=10(,) = 02

o(z,)issame asin subcase 2.1 forall k € {1,2,3,4,...1}

Ifm=>4
0.1 ifi=23S

o(y;) =402 ifi=35+1 ,forallj € {1,2,3,4,...m}and S > 0.
03 ifi=35+2

o(z,)issame asin subcase 2.1 forall k € {1,2,3,4,...1}

Subcase 4.3: m = 2(mod 3)

Ifm=20(,) = d(y,) =02

o(z,)issame asin subcase 1.1 forall k € {1,2,3,4,...1}

Ifm=>=5
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0.1 ifi=23S

o(y;)=402 ifi=35+1 ,forallj € {1,2,3,4,...m—1}and S > 0,
03 ifi=35+2

o(ym) =02

o(z,)issameasin subcase 1.1 forall k € {1,2,3,4,...1}

Case 5: = 4(mod 6) , 7 iseven and n > 4

O—(x 1) = 0.3, O_(xz) = 0(x3) = 0.1, U(x4) = U(xs) = 0.2, O'(XG) = 0.3
0.1 ifi=65+40r6s+5

o(x;)=<02 ifi=65+1or6S+2 ,foralli € {7,8,9,...n}and S = 0.
03 ifi=6Sor6S+3

o(y;)issameasin Case 2.

Subcase 5.1: m = 0(mod 3)

o(z,)issameasin subcase 4.1 forall k € {1,2,3,4,...1}
Subcase 5.2: m = 1(mod 3)

o(z,)issame asin subcase 2.3 forall k € {1,2,3,4,...1}
Subcase 5.3: m = 2(mod 3)

o(z,)issameasin subcase 2.1 forall k € {1,2,3,4,...1}
Case 6: = 4(mod 6) , 7 is odd

01 ifi=6Sor6s+1
o(x;)) =402 ifi=65S+30r65+4 ,foralli € {1,2,3,...n}and S = 0.
03 ifi=6S+20r65+5

o(y;)issameasin Case 2.

Subcase 6.1: m = 0(mod 3)

o(z,)issameasin subcase 1.3 forall k € {1,2,3,4,...1}
Subcase 6.2: m = 1(mod 3)

o(z,)issameasin subcase 2.3 forall k € {1,2,3,4,...1}
Subcase 6.3: m = 2(mod 3)

o(z,)issame asin subcase 1.2 forall k € {1,2,3,4,...1}

By the result of above assignment we could see that the elements of E(C, (m, 1) ) receives the label ¢ €
{Z,rez,— {0} andalsofor % h € {f—o,r €z, — {0}}, 1V5(0) — v, (W] < 1 and |£,(1) — £,(A)| < 1. Then

by definition 2.7, C,(m, 1) is fuzzy quotient 3 cordial for allevenn = 4and m,l = 1.
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Theorem 3.4

The graph ¢,,[m], is fuzzy quotient 3 cordial for alleven 7 = 2Zand m = 1
Proof: Let V(Cyy[m]) = {x;:1<i < n}u {y;:1<j <=} and
E(Cyylmls) = {xixipq:1<i < n—1}U {x,%,} U

{xziyj:lsi < g,1+(i—1)msj Sim}.

For Cyp[m]s P = 1 + ? = q. Assigning labels to this graph involves,
Case 1: n = 0(mod 6)

Subcase: 1.1: m=1

Subcase: 1.1.1

If g is even

( )_{0.1 ifi=45or4s+1
O =03 ifi=4S+20r4s+3

L forallie (1,2,3,..nyand s 2 .
a(y;) =02 forallj €{1,2,3,4,..7
Subcase: 1.1.2
If 2 isodd
2

( )_{0.1 ifi=4Sor4s+1
TXI =103 ifi=4S+20r4s+3

}, foralli € {1,2,3,...n—1}and S > 0.
a(xn) =0.2
n _ — —
Forall €{1,2,3,4,...7-2}o(y;) =020 (y1,) = 03and o (y1) = 0.2
Subcase: 1.2: m = 2
Subcase: 1.2.1
If 2 iseven
2
o(x;) is same as in Subcase 1.1, forall i € {1,2,3,...n}
(y2j-1) =02, forall € {1,2,3,4,... 7} and
01 ifi=35+1
o(y;)=402 ifi=3S+2 (forallj €{1,2,3,4,... }and S > 0.
03 ifi=3S
Subcase: 1.2.2
If 2 isodd
2

o(x;) issame as in Subcase 1.1, forall i € {1,2,3,...n}
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0(y2j-1) = 0.2, forall j € {1,2,3,4,... 3} and
01 ifi=3S+1

a(y;) =102 ifi=35+2 ,forall j € {1,2,3,4,
03 ifi=23S

a(yg_z) =02,0 (yg_l) = 0.1, o(yg) =0.3
Subcase: 1.3: m =3

Subcase: 1.3.1

n

If 5 is even

o(x;) issame as in Subcase 1.1, for all i € {1, 2,3,...1}

o(ysj-2) = 0.2, forall j € {1,2,3, 4.---2} and
01 ifi=35+1
0(y3j-1) =402 ifi=35+2 forall j €{1,2,3,4,... %} and § = 0.
03 ifi=3S
01 ifi=3S
o(ys;)) =402 ifi=35+2 ,forallj € {1,2,3,4,... g} and § = 0.
03 ifi=35+1
Subcase: 1.3.2
If 2 isodd
2
o(ysj—p) = 0.2, forall j € {1,2,3, 4,---2} and
01 ifi=35+1
o(ys;1) =102 ifi=35+2 forallj € {1,2,3,4,... }and s =0.
03 ifi=3S
01 ifi=3S
o(ys;) =102 ifi=35+2 forallj € {1,2,3,4,... 5 —3}and s > 0.
03 ifi=35+1

o (ys(g—z)) =020 (ys,(g_l)) =010 (y3(g)) =0.3.
Subcase: 1.4: m = 4
o(x;) =03 foralli €{1,2,3,...n}

0.1

ifi=2S
U(yj) = {0.2 v

ifj=25+1

.. 7—3}and S > 0.

}, forallj € {1,2,3,...2} and s > 0.

Subcase: 1.5: n = 0(mod 6) and m = 0,1,2(mod 3), m > 5

o(x;)=0.3,foralli €{1,2,3,...

o(y;)=03, foralli€{1,23,...

n}

nm—4n}
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(01 ifj=2S
"(yf)_{o.z ifj=25+1

6

Case 2: n = 2(mod 6)

Subcase:2.1m =1

Subcase: 2.1.1

If 7 iseven

o(x;) issame as in Subcase 1.1, forall i € {1,2,3,...n}

a(y;) =02 forallj €{1,2,34,..7

Subcase: 2.1.2

If 7 is odd

o(x;) is same as in Subcase 1.1, forall i € {1,2,3,...n — 1} and o(x,) = 0.2

o(y;) =02 forallj €{1,234,...0-2}

=0.3, =0.2

o (1.,)=03.9 ()

Subcase: 2.2 m = 2

Subcase: 2.2.1

If 2 iseven

2

o(x;) issame as in Subcase 1.1, for all i € {1,2,3,...1}

(y2j-1) = 02, forall j € {1,2,3,4,...7} and
01 ifi=35+1

o(y;)=402 ifi=3S+2 (forallj €{1,2,3,4,... }and S > 0.
03 ifi=3S

Subcase: 2.2.2

If 2 isodd

2

o(x;) issame as in Subcase 1.1, forall i € {1,2,3,...n}

(y2j-1) = 02, forall j € {1,2,3,4,...7} and
0.1 ifi=3S

o(y;)=402 ifi=35+2 forallj €{1,2,3,4,... }and S > 0,
03 ifi=35+1

Subcase: 2.3m =3

Subcase: 2.3.1

3207
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If 2 iseven

2
o(x;) issame asin Subcase 1.1, forall i € {1,2,3,...1}
(y3j-2) =02, forallj € {1,2,3,4,...} and

01 ifi=35+1

o(ysj_1) =402 ifi=35+2 forallj €{1,2,3,4,... Jyand S > 0.
03 ifi=3S
0.1 ifi=3S
o(ys) =402 ifi=3S+2 (forallj €{1,2,3,4,... }and S > 0.
03 ifi=35+1
Subcase: 2.3.2
If 2 isodd
2
o(x;) issame as in Subcase 1.1.2, forall i € {1,2,3,...n — 1}
o(x,) =01
a(ysj-2) = 02, forall j € {1,2,3,4,...7} and
0.1 ifi=3S
o(ysj_1) =402 ifi=35+2 forallj €{1,2,3,4,... }and S > 0.
03 ifi=35+1
0.1 ifi=3S
o(ys) =402 ifi=3S+2 forallj €{1,2,3,4,... Jand S > 0.

03 ifi=35+1
Subcase: 24m = 4
o(x;)=0.3,foralli €{1,2,3,...n}

(01 ifj=2S
"(“f)‘{o.z ifj=25S+1

}, forallj € {1,2, ... and S > 0.
Subcase: 2.5 n = 2(mod 6) and m = 0(mod 3), m > 5
o(x;)=0.3,foralli €{1,2,3,...n}

o(y;) =03, forallj € {1,2,3,4,.. 0=

(01 ifj=2S
“(yf)‘{o.z ifj=25+1

}, forall j € {"m_:"_4 +1, "m_:"_4 +

Subcase: 2.6 n = 2(mod 6) and m = 1(mod 3), m = 5
o(x;) =03, foralli € {1,2,3,...n}
o(y;) =03, forallj €{1,2,3, 4,---@}

(0.1 ifj=2S
“(yf)‘{o.z ifj=25+1
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Subcase: 2.7 n = 2(mod 6) and m = 2(mod 3), m > 5
o(x;)=0.3,foralli € {1,2,3,...n}

o(y;) =03, forallj € {1,2,3, 4'---nm_—:n_2}

01 ifj=25 - .
o) ={oy Jforall j e (2 Iy 5 M and s > 0,

02 ifj=25+1
Case 3: 7 = 4(mod 6)
Subcase:3.1m =1

Subcase: 3.1.1

If 7 is even

o(x;)issame as in Subcase 1.1, foralli € {1,2,3,...n}

a(y;) =02 forallj€{1,234,..7}

Subcase: 3.1.2

If 7 is odd

o(x;) is same as in Subcase 1.1.2, for all i € {1,2,3,...n — 1} and o(x,) =0.2
o(y;) =02, forallj € {1,2,3,4,..2 -2} and o (yg_l) =03,0 (yg) =0.2

Subcase: 3.2 m = 2

Subcase: 3.2.1

If 2 iseven

2

o(x;) issame as in Subcase 1.1, foralli € {1,2,3,...n}

0(y2j-1) =02, forallj € {1,2,3, 4,...2}
01 ifi=35+1

o(y,) =402 ifi=35+2 forallj €{1,2,3,4,... Jand S > 0.
03 ifi=3S

Subcase: 3.2.2

If 2 isodd
2

o(x;)issame as in Subcase 1.1, forall i € {1,2,3,...n}

o(y2-1) =02, forallj € {1,2,3,4,...1

0.1 ifi=35+1
o(y,) =402 ifi=35+2 forallj €{1,2,3,4,... Jand S > 0,
0.3 ifi=3S

Subcase: 3.3m =3
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Subcase: 3.3.1
If 2 iseven
2
o(x;) issame as in Subcase 1.1, forall i € {1,2,3,...n}
a(ysj-2) =02, forallj € {1,2,3,4,...7y and

01 ifi=35+1

o(ysj_1) =402 ifi=35+2 forallj € {1,2,3,4,... g}andszo.
03 ifi=3S
01 ifi=3S

o(ys) =402 ifi=35+2 forallj €{1,2,3,4,... }and S > 0.

03 ifi=3S +1

Subcase: 3.3.2

If 7 is odd

o(x;) is same as in Subcase 1.1.2, for all i € {1,2,3,...n — 1} and o(x,) = 0.1

0(y3j-2) = 0.2, forall j € {1,2,3,4,... 3} and

0.1 ifi=3S
o(ysj_1) =102 ifi=35+2 forallj €{1,2,3,4,... Jand$S >0,
03 ifi=35+1
0.1 ifi=3S
o(ys) =402 ifi=3S+2 (forallj €{1,2,3,4,... Jyand S > 0.

03 ifi=3S+1
Subcase: 3.3m = 4
Subcase: 3.3.1
If 7 iseven
o(x;) issame as in Subcase 1.1, forall i € {1,2,3,...n}
0(y3j_2) =02, forallj € {1,2,3, 4,...2} and

01 ifi=35+1

o(ysj_1) =402 ifi=35+2 (forallj €{1,2,3,4,... }and S >0,
03 ifi=3S
0.1 ifi=3S

o(ys) =402 ifi=35+2 forallj €{1,2,3,4,... Jand S > 0.

03 ifi=35+1
Subcase: 3.3.2
If 2 isodd
2

o(x;) is same as in Subcase 1.1.2, for all i € {1,2,3,...n — 1} and o(x,) = 0.1
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0(y3j-2) = 0.2, forall j € {1,2,3,4,... 3} and

0.1 ifi=3S

o(ysj_1) =402 ifi=3S+2 ,forall j € {1,2,3,4,... g}andszo.
03 ifi=35+1
01 ifi=3S

o(ys) =402 ifi=3S+2 (forallj €{1,2,3,4,... }and S > 0.

03 ifi=35+1
Subcase: 3.4m =4

o(x;) =03, foralli € {1,2,3,...n}

_ (01 ifj=2S . nm
o'(yj)_{olz ifj=25+1 },forall;e{l,z, ...—}and S = 0.

Subcase: 3.5 n = 4(mod 6) and m = 0(mod 3), m > 5
o(x;)=0.3,foralli €{1,2,3,...n}

nm-—4n-2

a(y;) =03, forallj€{L,2 .. ~———}and S > 0.

_ 0.1 iijZS . nm-—4n-2 nm-—4n—2 nm
o) ={0y i) o g4y florallje (It Iy 5 My and s > 0.

Subcase: 3.6 7 = 4(mod 6) and m = 1(mod 3), m=>5

o(x;)=0.3,foralli €{1,2,3,...n}

nm-—4n
6

a(y;) =03 forallj €{1,2, ...~}and S > 0.

_ 0.1 lf] =25 . nm-—4n nm-—4n nm
O-(yj)_{o_z ifj=25+1 },fOI’a"]E{—6 +1'—6 +2,...2}and520.

Subcase: 3.7 n = 4(mod 6) and m = 2(mod 3), m> 5
o(x;)=0.3,foralli €{1,2,3,...n}

o(y;) =03 forallj € {1,2, .. =" and § > 0.

_ 0.1 lf] =25 . nm-—4an—4 nmm-—4an—4 nm
O-(ymf)_{o_z ifj=25+1}’f0ra||]€{ A +1, A +2,...7}and520.

By the result of above assignment we could see that the elements of E(C,,[m],) receives the label ¢ €
{Z,rez,— {0} andalsofor % h € {f—o,r €z, — {0}}, 1V5(0) — v, (W] < 1 and |£,(1) — £,(A)| < 1. Then

by definition 2.7, C,,[m], is fuzzy quotient 3 cordial for all even 71 =2andm=1

Theorem 3.5

The graph €, © K, is fuzzy quotient 3 cordial for all m = 2
Proof: LetV(C, ©OK,,,)={x;:1<i <ntu {y;:1<j <m}and

E(Cn®K1,m) = {xix:1<i <n-1}u {xnx1}U
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{xiyj:lgi S npl+((-1m<j Sim}.

ForC, © Ky, ,p»=n + nm = q. Assigning labels to this graph involves,
Form =2

o(x;)=0.3,foralli €{1,2,3,...n}

— . nm
o(y;)=0.1,forallj € {1,2, 3,... 0"
J(ygﬂ.) =0.2, forall j € {1,2,3,...%

Form = 2

Case 1: n = 0(mod 3)

Subcase 1.1: m = 0(mod 3)
o(x;)=0.3,foralli €{1,2,3,...n}

o(y;) =03 forallj € {1,2,3,.. 1)

0(3’M+]-) =0.2, forallj €{1,2,3,... 20

3 3

cr(yzan—nH) =04, forallj € {1,2,3,...7%7
Subcase 1.2: m = 1,2(mod 3)

o(x;) and o(y ;) are same as in Subacase 1.1
Case 2: p = 1(mod 3)

Subcase 2.1: m = 0(mod 3)
o(x;)=0.3,foralli €{1,2,3,...n}

o(y;) =03, forallj € {1,2, 3,___nm—Tzn—1}

o (ynm_zn_lﬂ.) =02, forallj € {1,2,3,... 7417
3

nm+n+2
P

. (yznm—n—2+].) 0.1, forallj € {1,2,3,...
3

Subcase 2.2: m = 1(mod 3)

o(x;)=0.3,foralli €{1,2,3,...n}

o(y;) =03 forallj € {1,2,3,.. =14

U()’nm—_zrl—zﬂ.) =0.2,forallj € {1,2, 3,“_%’7“}
3
"Im+11+1}

o <y2nm—17—1+j) =0.1,forallj €{1,2,3,... 3
3
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Subcase 2.3: m = 2(mod 3)

o(x;) and o(y ;) are same as in Subcase 1.1
Case 3: n = 2(mod 3)

Subcase 3.1: m = 0(mod 3)

o(x;) and o(y ;) are same as in Subcase 2.2
Subcase 3.2: m = 1(mod 3)

o(x;) and o(y ;) are same as in Subcase 2.1
Subcase 3.3: m = 2(mod 3)

o(x;) and o(y ;) are same as in Subacase 1.1

By the result of above assignment we could see that the elements of E(C,, © K, ,, ) receives the label ¢ €
{lr—o,r €Z,— {0}} andalsofort = h € {I—Or €z, — {0}}, v, () — ve(W)| < 12and |e, (1) — e, (h)| < 1. Then
by definition 2.7, € © Ky, is fuzzy quotient 3 cordial for all m = 2.

Theorem 3.6

The graph C,, [a, d] is fuzzy quotient 3 cordial for all a.d = 1.
Proof: LetV(C,ladl)= (x;:1<i < nju {y;:1<j <2[2a+ (- Dd]}and
E(Cn [a,d]) ={xxy:1<i < np—-1}uU {xnxl}u

fryji1<i < p1+(—1a+ 22

<j <ia +@}.

ForC, [a,d].p = g[Za + (n — 1)d + 2] = q. Assigning labels to this graph involves,
Case 1: n = 0(mod 3)

Subcase 1.1: p =3,a,d =1

o(x;)=0.3,foralli €{1,2,3,...n}

01 je{12, g}
o(v;) = . (p P 2p

Subcase 1.2: a =0,1,2(mod 3) andd = 0,1,2(mod 3)

o(x;)=0.3 foralli € {1,2,3,...n}

. p
01 jefue §}
. (P, D 2p
O'(yj) =<0.2 ] E{§+1,§+ 2, ?}
2 2
L0.3 jE{?p+1,?p+2, ...(p—r))}
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Case 2: n = 1(mod 3)
Subcase2.1:n=4,a,d =1

o(x;)=0.3,foralli €{1,2,3,...n}

. p+1
0.1 ] € {1,2, T}
a(y;) =
+1 +1 2p+1
0.2 je{pT+1,pT+ 2,...@7)}

Subcase 2.2: a = 0(mod 3) andd = 0,1,2(mod 3)

o(x;)=0.3,foralli €{1,2,3,...n}

~1
0.1 je{l,z, p?}
~1 ~1 200 1
a(y;) = {02 je{pT+1,pT+ 2, %}
20-1)  20(p—1
l0.3 jE{(p3 )1, (p3 )y 2, ...(p—r))} )

Subcase 2.3: a = 1(mod 3) and d = 0,1,2(mod 3)

o(x;)=0.3,foralli €{1,2,3,...n}

+1
0.1 je{l,z, p?}
+1 +1 200 +1
a(y;) = {02 je{pT+1,pT+ 2, %}
20+1) 20 +1
lo.3 e{(p3 )1, (p3 )4 2, ...(p—r))} )

Subcase 2.4: a = 2(mod 3) andd = 0,1,2(mod 3)
o(x;)=0.3,foralli €{1,2,3,...n}

o(x;) and o(y ;) are same as in Subcase 1.2

Case 3: 7 = 2(mod 3)

Subcase 3.1: a = 0(mod 3) and d = 1(mod 3)

Or
a =1(mod 3) and d = 2(mod 3)

Or
a = 2(mod 3) and d = 0(mod 3)
o(x;) and o(y ;) are same as in Subcase 1.2
Subcase 3.2: a = 0(mod 3) and d = 2(mod 3)

Or

a = 1(mod 3) and d = 0(mod 3)
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Or
a = 2(mod 3) and d = 1(mod 3)
o(x;) and o(y ;) are same as in Subcase 2.2
Subcase 3.3: a = 0(mod 3) and d = 0(mod 3)

Or
a = 1(mod 3) and d = 1(mod 3)

Or

a =2(mod3)andd = 2(mod 3)
o(x;) and o(y ;) are same as in Subcase 2.3

By the result of above assignment we could see that the elements of E(C, [a, d] ) receives the label ¢ €
{I—O,r €7, — {0}} andalsofort+ h € {I—Or €Z,— {0}}, lv, (1) —v,(h)| <1and |gu(1) — g#(h)| < 1. Then
by definition 2.7, €5 [a. d] is fuzzy quotient 3 cordial for all a.d = 1.

Theorem 3.7

The graph C,, [a, 7] is fuzzy quotient 3 cordial for all a.7 = 1.

Proof: Let V(Cﬂ [a,r] ) = {xi 1<i < n} U {y] -1 S] < a(rnzl)} and

-
E(Cylar])= {xpxy,:1<i < n—1}U {xx,}U

i-1_ i

r-1 - r-1
ForCplar]l,p=n+ “(:1:1) = q. Assigning labels to this graph involves,

Case 1: n = 0(mod 3)
Subcase 1.1: a = 0(mod 3) and r = 0,1,2(mod 3)

o(x;)=03,foralli €{1,2,3,...n}

. p
01 jefiz, §}
. _(p p 2p
O'(yj) =<0.2 j E{§+ 1,§+ 2, ?}
2 2
0.3 jE{?p+1,?p+2, ...(p—n)}

Subcase 1.2: a = 1,2(mod 3) and r = 1(mod 3)
o(x;) and o(y ;) are same as in Subcase 1.1
Subcase 1.3: a = 1(mod 3) and r = 0,2(mod 3)

o(x;)=03,foralli €{1,2,3,...n}
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~1
0.1 je{l,z, pT}

-1 -1 2(p—1

a(y;)=1{02 je{pT+1,pT+ 2, %}

LOB jE{Z(p+1)+ 2(20-|_1)+

3 1, 3 2, ...(p—r))} J
Case 2: n = 1(mod 3)
Subcase 2.1: a = 2(mod 3) and r = 0, 1(mod 3)
o(x;) and o(y ;) are same as in Subcase 1.1
Subcase 2.2: a = 0(mod 3) andr = 0,1,2(mod 3)
o(x;) and o(y ;) are same as in Subcase 1.3
Subcase 2.3: a = 1(mod 3) and r = 0, 1(mod 3)
o(x;) and o(y ;) are same as in Subcase 1.4
Case 3: 7 = 2(mod 3)

Subcase 3.1: a = 1(mod 3) and r = 0,2(mod 3)

Or
a =2(mod3)andr = 1(mod 3)
o(x;) and o(y ;) are same as in Subcase 1.1
Subcase 3.2: a = 1(mod 3) and r = 1(mod 3)

Or

a=2(mod3)andr = 0,2(mod 3)

o(x;) and o(y ;) are same as in Subcase 1.3

Subcase 3.3: a = 2(mod 3) andr = 0,1,2(mod 3)

o(x;) and o(y ;) are same as in Subcase 1.4

By the result of above assignment we could see that the elements of E(C, [a,7] ) receives the label ¢ €
{Z,rez,—{0}}andalsofor % h € {I—O,r €7, — {0}}, 10, (1) — vy (W] < 1and |£,() — ,(A)| < 1. Then
by definition 2.7, €y, [a. 7] is fuzzy quotient 3 cordial for all a.r = 1.

4, CONCLUSION

The presence of fuzzy quotient 3 labelling on some subdivision graphs is discussed and established in this
study. Our next step will be to investigate this concept in various graph families and identify applications
for it.
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