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Abstract: Let G be a graph of order p and size q. Let o : V(G) — [0,1] be a function defined by o(v) = 5,

10 | o(v)

called fuzzy quotient-3 cordial labeling of G if the number of vertices labeled with i and the number of vertices labeled

r € Zy — {0}. For each edge uv define u: E(G) — [0,1] by p(uv) = & Pa(u)-‘ where o(u) < o(v). The function o is

with j differ by at most 1, the number of edges labeled with ¢ and the number of edges labeled with j differ by at most
1 where i,j € {{5,7 € Zs —{0}}, i # j. The number of vertices having label i denotes v, (i) and the number of edges
having label ¢ denotes e, (i) [3]. Here it is proved that Subdivision Star, Subdivision bistar, Splitting graph of star and
bistar are Fuzzy Quotient-3 Cordial.
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1. Introduction

Graphs considered here are finite and simple. Graph labeling is used in several areas of science and technology
like coding theory, astronomy, circuit design etc. The cordial labeling concept was first introduced by cahit [2].
The quotient-3 cordial labeling have been introduced by Dr. P. Sumathi, A. Mahalakshmi and A. Rathi found
in [3-7]. Motivated by these labelings we introduced fuzzy quotient-3 cordial labeling of graphs and proved
some star related graphs are fuzzy quotient-3 cordial labeling [9)].

Let 0 : V(G) — [0,1] be a function defined by o(v) = r € Zy — {0}. For each edge uv define

r
10>

10 | o(v)

labeling of G if the number of vertices labeled with ¢ and the number of vertices labeled with j differ by at

p: E(G) = [0,1] by p(uv) = = [3"(")-‘ where o(u) < o(v). The function o is called fuzzy quotient-3 cordial

most 1, the number of edges labeled with i and the number of edges labeled with j differ by at most 1 where
1,] € {1%, rE Ly — {0}}, 1 # j. The number of vertices having label ¢ denotes v, (i) and the number of edges
having label i denotes e, (i) [9].

Definition 1.1. The graph obtained by attaching n number of pendant edges to the vertex is said to be a star
graph and it is denoted by G ,, .

Definition 1.2. The graph obtained by joining the two copies of star graph through an edge is called a bistar
and is denoted by Gy, p, .

Definition 1.3. The subdivision graph is obtained from the graph G by adding a new vertex between each
pair of adjacent vertices of the graph G and it is denoted by S(G).
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Definition 1.4. The graph obtained by adding a new vertex u’ to each vertex u of G such that u is adjacent

to every vertex that is adjacent to w in G is called the splitting graph of G' and it is denoted by S’(G).

2. Main Result
Theorem 2.1. The star graph S(G1.y) is fuzzy quotient-3 cordial.

Proof. Let G be a S(G1,,) graph.

Let V(G) = {z} U{zk,yr : 1 <k <n} and E(G) = {(zz) : 1 <k <n}U{(rryr): 1 <k <n}.
Here |V(G)| =2n+1, |E(G)| =2n.

Define o : V(G) — [0, 1] as follows

o(x)=0.1

For the remaining vertices we have following cases.

Case i : if n = 0(mod 3)

o(xr) =0.1 1<k<3
o(xg) = 0.3 g+1<k<n
o(yr) =0.1 1<k<%
o(yg) = 0.2 g+1<k<n

Case ii : if n = 1(mod 3)

o(x) =0.1 1<k<nA

— n—1
o(zg) =0.3 =+ 1<k<n
o(yx) =0.1 1<k<nt
o(yx) =0.2 pl41<k<n

Case iii : if n = 2(mod 3)

o(zr)=0.1 1§I<;§"T1
o(zy) = 0.3 mlp1<k<n
o(y1) =0.3

o(yx) = 0.1 2<k <l
o(yy) = 0.2 ot 11 <k<n

For n = l(mod 3), where 0 <1 < 2, the following table shows that the number of vertices labeled with 7 and
the number of vertices labeled with j differ by at most 1, where 4,5 € {{5,r € Z4 — {0}}.

vs(0.1) | v,(0.2) | v,(0.3)
2n 2n 2n
3 11 3 3
2n+1 2n+1 2n+1
3 3 3
2n+2 2nt2 2n+2
3 3 3
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For n = l(mod 3), where 0 <1 < 2, the following table shows that the number of edges labeled with ¢ and the
number of edges labeled with j differ by at most 1, where 4,5 € {{5,7 € Z4 — {0}}.

l]e,01)|e,0.2) ] e,0.3)
0 2n 2n 2n
3 ; 3
1 2n—2 2n+1 2n+1
3 3 3
D) 2n—1 2n+1 2n—1
3 3 3
From the above two tables it is concluded that the graph S(G1,,) is fuzzy quotient-3 cordial. O

Example 2.1. The graph S(G15) is fuzzy quotient-3 cordial.

Y193

Figure 1.

Theorem 2.2. The graph S(G,.) is fuzzy quotient-3 cordial.

Proof. Let G be a S(G,,,) graph.

Let V(G) = {u,w,v} U {ug, vg, g,y : 1 <k <n} and

E(G) = {(u,w), (w,0)} U{(v,z) : 1 <k <n}U{(xg,yx) : 1 <k <n}U{(vug): 1 <k <n}U{(upvy):1<
kE<n}.

Here |V(G)| =4n+1, |E(G)| = 4n + 2.

Define o : V(G) — [0,1] as follows by o(u) = o(w) = o(v) = 0.1

o(ug) =0.3 1<k<n.

o(vg) =0.2 1<k<n.

For the remaining vertices we have following cases.

Case i : if n = 0(mod 3)
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Case ii : if n = 1(mod 3)

o(xg) =0.3 1<k<nd2
o(x) =0.1 M2 41<k<n
o(yr) = 0.2 1<k<2f2
o(yr) =0.1 24 1<k<n
Case iii : if n =2(mod 3)
o(xg) =0.3 1<k<nfd
o(xk) =0.1 4 1<k<n
o(yg) = 0.2 1§k§"T4
o(yx) = 0.1 tH 1 1<k<n

For n = l(mod 3), where 0 <1 < 2, the following table shows that the number of vertices labeled with 4 and

the number of vertices labeled with j differ by at most 1, where 4,5 € {{5,7 € Z4 — {0}}.

] v5(0.1) | v,(0.2) | v5(0.3)
0 InT3 InF3 InF3
Tn? T2 TrrD
1 % +1 nT nT
dnFl anfT Int1
2 [ 2H 4 il il

For n = l(mod 3), where 0 <1 < 2, the following table shows that the number of edges labeled with ¢ and the

number of edges labeled with j differ by at most 1, where 4,5 € {{5,7 € Z4 — {0}}.

l|e,01)| €,(0.2) | e,0.3)

0] F+1 g Tl

1 In+2 In+2 In+2
4n?1F1 4n+13 4n3+1

From the above two tables it is concluded that the graph S(G,, ) is fuzzy quotient-3 cordial.
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Example 2.2. The graph S(Gaa) is Fuzzy quotient-3 cordial.

Theorem 2.3. The graph S'(G1,) is a Fuzzy quotient-3 cordial labeling.

Proof. Let x the central vertex and z,, 1 <k <n be the pendant vertices of the star graph Gy ,.

P. Sumathi and J. Suresh Kumar
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Figure 2.

Let y and yr 1 <k <n be the vertices corresponding to « and z,, 1 <k <n to obtain S'(G1,). Let G be
a S'(G1,) graph.

Let V(G) ={z}U{zr : 1 <k <n}U{ytU{yr:1 <k <n} and
EG)={(yxg): 1 <k<n}U(yyg): 1 <k <n}U{(zyr) : 1 <k <n}
Here |V(G)| =2n+2, |E(G)| = 3n.

Define o : V(G) — [0, 1] as follows

o(xz)=0.3
o(y)=0.1

For the remaining vertices we have following cases.

Case i : if n = 0(mod 3)

o(xr) =0.1
o(xg) = 0.2
o(zg) =0.3
o(yr) =0.1
o(yr) =0.2
o(yk) = 0.3
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Case ii : if n = 1(mod 3)

o(xg) =0.1 1<k<nd
o(zr) =02 nlp1<k<
o(xy) =0.3 il 1 1<k<n
o(yr) =0.1 1<k<nf2

o(yr) = 0.2 R LA
o(yx) =0.3 bl L 1<k<n

Case iii : if n = 2(mod 3)

o(xr) =0.1 1<k<n22

o(zy) =0.2 1241 < k<2
o(zy) =0.3 i 4 1<k<n
o(yg) =0.1 1§k§%1

o(yr) =0.2 ol 1<k <A
o(yx) =0.3 %—i—lgkgn

For n = l(mod 3), where 0 < < 2, the following table shows that the number of vertices labeled with i and
the number of vertices labeled with j differ by at most 1, where 4,5 € {{5,7 € Z4 — {0}}.

'] v5(0.1) | v5(0.2) | v,(0.3)
2n n 2n
T bt D G RN s o
1 i 1 3 3
2 2n+2 2n+2 2n+2
3 3 3

For n = Il(mod 3), where 0 <[ < 2, the following table shows that the number of edges labeled with i and the
number of edges labeled with j differ by at most 1, where 4,5 € {5,7 € Z4 — {0}}.

I e,(0.1) | e,(0.2) | e,(0.3)
0 n n n
1 n n n
2 n n n
From the above two tables it is concluded that the graph S’(G1.,) is Fuzzy quotient-3 cordial. O
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Example 2.3. S'(G1,4) is a fuzzy quotient-3 cordial labeling.

Theorem 2.4. The graph S'(Gy ) is a fuzzy quotient-3 cordial labeling.

X

0.1

¥1

Y03

Figure 3.

Proof. Let z,y,z,yr 1 <k < n be the vertices of the bistar graph G, ,,, where x;,’s and y;,’s are the pendant

vertices adjacent to x and y respectively.

and u,v,ur,vr 1 <k <n be the vertices corresponding to x,y,xk,yx 1 <k <n

Let G be a S’'(G,,) graph.

Let V(G)={2}U{zr: 1 <k <n}U{y}U{yr:1<k<njU{v}U{v:1<k<n} and

EG) = {(zy)} U{(zxr), 1 <k <n}U{(yyk), 1 <k <n}U{(uzy):1<k<n}U{(vyr):1<k<n}U{(rug):
L<k<npU{(yur) : 1 <k <npuU{(zv), (yu)}
Here |V(G)| =4(n+1), |E(G)| = 6n+ 3.

Define o : V(G) — [0, 1] as follows

o(x)=0.1
o(y)=0.1
o(u) =0.3
o(v) =0.3

For the remaining vertices we have following cases.

Case i:

o(xp) =0.2
o(xg) = 0.1
U(yk) =0.2
U(yk) =0.3

—
IN

=l
IN 4
O T

@[3

+

if n = 0(mod 3)

IN

IN
I w3
IN

IN
o w3

IA
IN

3

3
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o(ug) = 0.2 1<k<3+1
o(ug) = 0.1 gH1<k<n
o(vy) = 0.2 1<k<2

o(vg) =0.1 i=5+1

o(vg) =0.3 s+1+1<k<n
Case ii : if n = 1(mod 3)

o(xg) =0.2 1<k<nd2
o(zy) =0.1 24 1<k<n
o(yg) = 0.2 1§k_"T*1
o(yx) =0.3 2l 41<k<n
o(ug) =0.2 1<k<nd2
o(ug) = 0.1 %2+1§k§n
o(vy) =0.2 1<k<nt
o(vg) = 0.1 k=1t +1
o(v;) = 0.3 el 14+41<k<n

Case iii : if n = 2(mod 3)
n+1
o(xr) =0.2 1<k<nt
— n+1
o(zy) =0.1 Hli1<k<n
olye) =02  1<k<n3?
o(yr) =0.3 ”T_2+1§k§n
_ n+1
o(up) =0.2 1<k< ™= +1
o(ug) =0.1 Ml 141<k<n
o(vg) =0.2 1§k§"T+1
1
o(v,) =0.1 k=141
o(vg) = 0.3 tH 4 11<k<n

For n = Il(mod 3), where 0 < < 2, the following table shows that the number of vertices labeled with ¢ and
the number of vertices labeled with j differ by at most 1, where 4,5 € {{5,7 € Z4 — {0}}.

For n = l(mod 3), where 0 <1 < 2, the following table shows that the number of edges labeled with ¢ and the

l v5(0.1) v5(0.2) v5(0.3)
IntD)-1 IntD-1 IntD-1
1 4(n+1)+1 4(n+1)+1 _1 4(n+1)+1
3 3 3
9 4(n+1) 4(n+1) 4(n+1)
3 3
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number of edges labeled with j differ by at most 1, where 4,5 € {{5,7 € Z4 — {0}}.

[|eu0.1) | e,0.2) | e,(0.3)
0 2n+1 | 2n+1 | 2n+1
1| 2n+1 | 2n+1 | 2n+1
2 2n+1 | 2n+1 | 2n+1

From the above two tables it is concluded that the graph S’(G,, ) is Fuzzy quotient-3 cordial. O
Example 2.4. S'(G44) is a fuzzy quotient-3 cordial labeling.

uz U3 v V3
0.2 U4 303 0.1 L

o =

Figure 4.

3. Conclusion
In this paper, it is proved that Subdivision Star, Subdivision bistar, Splitting graph of star and bistar are Fuzzy
quotient-3 cordial. The Fuzzy quotient-3 cordial labeling of different families of graphs shall be explored in

future.
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