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Abstract:- In this paper we introduce the concept of Intuitionistic fuzzy divisor cordial labeling. A graph with
Intuitionistic fuzzy divisor cordial labeling is called Intu- itionistic fuzzy divisor cordial graph. As part of this paper we
proved path, cycle, star graph and wheel graph are Intuitionistic fuzzy divisor cordial praphs.
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1 Introduction

Intuitionistic Fuzzy is a newly emerging mathematical framework to deal uncertainty. [n 1975, Rosenfield introduced
the concept of fuzzy graph. As an extension of fuzzy graph Sovan and Attanassov introduced the concept of Intuitionistic
fuzzy graph. One of the most important area in graph theory is graph labeling, which have been introduced so far and
many researchers are still working on it. It has wide applications within Mathematics as well as to several areas of
computer science and communication networks. M. Sumathi and A, Agwin Charles introduced Fuzzy divisor cordial graph
[1]. Motivated by Fuzzy divisor cordial labeling of graphs, we introduced the concept of Intuitionistic fuzzy divisor cordial
graph through this paper.

This paper is sttuctured as: Section 2, contains basic definitions thatare required for the succeeding section. In Section
3, we introduce Intuitionistic fuzzy divisor cordial graph, and some theorems based on it, and section 4 concludes the

paper.
2 Basic Definitions

Definition 2.1 [2]

A graph labeling is the assignment of unique identifiers to the edges and vertices of a graph.
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Definition 2.2 [2]

Let G = (V(G),E(G)) be a simple graph and f: V(G) — {1 .,2, ..., | V(G) | } be a
function. For each edge uv assign the label 1 if f(u) divides f(v) denoted by f(u) | f(v)
or f(v) | f(u) and the label 0, otherwise. Then the function f is called a divisor cordial
labeling if | ef(0) —es(1) |< 1, Where e7(0) denotes the number of edges with label 0 and
es(d) denotes the number of edges with label 1. A graph with a divisor cordial labeling
is called a divisor cordial graph.

Definition 2.3 [1]

A graph G = (o, p)is said to be a fuzzy divisor labeling graph if o : V — [0,1] and @ : V
— [0,1] is bijective such that the membership value of edges and vertices are distinct and
pu,v) < o(u) Ao(v) Vu,ve V.

Definition 2.4 [1]

Let G = (o, ) be a simple graph and o : V — [0,1] be a bijection. For each edge uv
assign the label d if either o(u) | o(v) or o(v) | o(u) and the label 0 otherwise. o is called
a fuzzy divisor cordial labeling if | ef(0) — ef(1) |< 1, where d is a very small positive
quantity which is close to 0 and d € (0,1). A graph with a fuzzy divisor cordial labeling
is called a fuzzy divisor cordial graph.

Definition 2.5 [3]

A graph G = (A,B) is said to be Intuitionistic fuzzy labeling graph if us : V. — [0, 1],
va V. — [0,1], up : V xV — [0,1] and vp : V x V — [0, 1] are bijective such that
pe(x,y), ve(x,y) € [0,1] all are distinct for each nodes and edges, where 4 is the degree
of membership and v4 is degree of non-membership of nodes, similarly pup and vp are

degree of membership and non-membership of edges.

3 Intuitionistic Fuzzy Divisor Cordial Labeling

Definition 3.1 Let G = (V,E) be a simple graph, where E C V x V and uy : V — [0, 1]
and vy @ V. — [0,1] are injective such that, for each edge uv, assign the membership
value d if either py(u) | puy(v) or puy(v) | pwy(uw) and assign 0 if py(u) 4 py(v). And
assign the non-membership value d’ if either vy (u) | vy (v) or vy (u) | vy (v) and assign 0

if vy (W)t py (v). Where d, d' are very small quantity € (0,1). Then this labeling is called
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an Intuitionistic fuzzy divisor cordial labeling if

|61LE(O) - euE(d)l <1 (1)

and

e (0) — ey (d)] < 1 (2)

Remark 3.1 A Graph with an intuitionistic fuzzy cordial labeling is called an Intuition-

istic Fuzzy Divisor Cordial Graph.
Theorem 3.1

Every path P, is an Intuitionistic fuzzy divisor cordial graph.

Proof:

Let vy, vs, ..., v, be the vertices of a path P,. Take two values say m, m’ ¢ (0,1).

Case 1:

When n is even,

Label % vertices v; by a membership value py (v;) = 105> where j =1, 2, 3, ... up to 3.
Then label the remaining 5 vertices by any membership value which is not a multiple of
the membership value of adjacent vertices, without repeating any pyv (v;), V j

ey (d) =2 — 1

eup (0) = 3

] eun (0)= epp () ] =] 2— 2 +1] = 1.

Hence | e, (0) — e,, (d) | < 1, holds.

Also label the same § vertices v; by a non-membership value vy (v;) = %; where j = 1,
2, ... upto 5 . Then label the remaining vertices by any non-membership value which is

not a multiple of the non-membership value of adjacent vertices without repeating any

vy (v;) . Vi

ey, (d)=2-—1

Cup (0) = %

Sy (0) —e, (d)|=]2—-—2+1|=1
Sl e, (0) —e,, (d) | < 1, hold.

Case 2:

When n is odd,
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Then label ”TH vertices v; by a membership value py (v;) = 105> Where j =1, 2, ... up
to "TH Then label the remaining "Tfl vertices by any membership value which is not a

multiple of the membership value of the adjacent vertices without repeating any uyv (v;),

V]

" eME (d) ;1
Cup (0) = ;1
" | Cug (0) — Cup (d) | - nT_l - nT_l | = 0.

Hence | e,,, (0) — e,, (d) | < 1, holds.

4
L where j =

Also label the same 241 vertices v; by a non-membership value vy (v;) = 107

1, 2, ... upto . Then label the remaining vertices by a non-membership value which

nil
is not a multiple of the non-membership value of adjacent vertices without repeating any
vy (v5), Vj

ey, (d) = 25t

eup (0) = "5+

N ene (0) — e (@) | = | 55 — 551 | — 0

| euy (0) — ey (d) | <1, hold.

Therefore every path £, is an Intuitionistic fuzzy divisor cordial graph.

Illustration 3.1

When n = 4
_ 2 ' _ 3
Take m = 55 ,m = 35

4

pv (V1) = f5r = 52, vv(Vi) = 55 = 15z €up () = 1, €, (0) = 2
Cuvp (dl) =1, Crp (0) =2

ens (A) —euy (0) [=1[1=2]=1, e, (d) — e, (0)] =12 =
dd" (0,0) (0,0)
& ® ® ®
V1 (0.02, 0.03) V2 (0.002,0.003) V3 (0.7,0.8) V4 (0.11,0.5)
Figure 1:
Whenn =5
__ 5 4
Take m = 107 m = 10
|€ME (d) — Cug (O) | = |2_2| :O, |€VE (d/) — €ug (O) | - |2_2| =0
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(d, d") (d,d") (0,0) (0,0)
V1 (0.05,0.04) V2(0.005,0.004) V3 (0.0005,0.0004) V4(0.2,0.3) V5 (0.9,0.11)
Figure 2:

Theorem 3.2

Every Cycle C,, (n > 3)is an Intuitionistic fuzzy divisor cordial graph.
Proof:

Let vy, s, ..., v, be the vertices of a path C,. Take two values say m, m’ ¢ (0,1).

Case 1:

When n is even,

Label § + 1 vertices v; by a membership value py(v;) = {37, where j = 1, 2, ... up to

5+ 1. Then label the remaining vertices by any membership value which is not a multiple

of the membership value of adjacent vertices, without repeating any py (v;), V j

ey (d) =%

eup (0) = 3

clens (0) —eup (D =15 =5 | =0.
Hence | e, (0) — e, (d) | < 1, holds.

Also label the same 4 41 vertices v; by a non-membership value vy (v;) = {57 where j = 1,
2, ... upto § +1 . Then label the remaining vertices by any non-membership value which

is not a multiple of the non-membership value of adjacent vertices, without repeating any

vy (vj) , Vj

e (0) =3

Cpp (d) = 5

cles (0) ey (d) [ =15 —5[=0

c ] ew, (0) — ey, (d) | <1, hold.

Case 2:

When n is odd,

Then label ”TH vertices v; by a membership value uy(v;) = {57, where j = 1, 2, ... up

to ”T“ Then label the remaining "T_l vertices by any membership value which is not a
multiple of the membership value of the adjacent vertices, without repeating any py (v;),

V]
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coleus (0) =y (d) [ =127 — 27 —1] =1

Hence | e,,, (0) — e,, (d) | < 1, holds.

’
m

167 Where j =

Also label the same 2 vertices v; by a non-membership value vy (v;) =

n+1

5— - Then label the remaining vertices by any non-membership value which

1,2, ... upto
is not a multiple of the non-membership value of adjacent vertices, without repeating any

vy (v;) , Vj

ey (0) —ep, (d) | =] 28 =2t —1]=1
o] ewy (0) — e, (d) | <1, hold.

Therefore every path ), is an Intuitionistic fuzzy divisor cordial graph.
Theorem 3.3

Every Star graph S, admits Intuitionistic Fuzzy divisor cordial labeling.

Proof:
Let v,ui,us, ..., u, be the vertices of a star graph S ,.
Take m,m’ £ (0,1), label uy (v) = 2 and vy (v) = 25

Case 1: When n is even.

pyv (v)

To;~ and a non-membership value w®) - And

Label % vertices u; by a membership value Yo7

label the remaining vertices by a membership value which is not a multiple of uy (v) and
a non-membership value which is not a multiple of vy (v).

. Cup (d) - % » Cup (O) - %

and Cvp (d/) - ga Cuvp (O) - %

Case 2: When n is odd.

Label 2t vertices in the similar way, then ¢,, (d) = 2, e,, (0) =2 —1

and e,, (d) =2 e,, (0) =2 —1

In both cases, conditions (1) and (2) of definition 3.1 holds.

Hence Every star graph is an Intuitionistic fuzzy divisor cordial graph.
Illustration 3.2

This Illustration shows the Intuitionistic fuzzy divisor cordial labeling of star graph .S s,

it can be easily verified by the following figure.
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v (0.2,0.3)
u5 (0.3,0.11)
u1 (0.02,0.03)
u2 (0.002,0.003) . u4 (0.5,0.7)

u3 (0.0002,0.0003)

Figure 3:
Theorem 3.4

Wheel graph W,, admits Intuitionistic Fuzzy Divisor Cordial labeling.

Proof:

Let v, uy, us, ..., u,_1 be the vertices of a wheel graph W,,.

Take m, m’ ¢ (0,1).

Fix v as the central vertex. A wheel graph with n vertices have 2(n — 1) edges. Label the
vertices ui, Uy, ..., u,—1 by a membership value py (u;) = {57, forj=1,2, ... n—1. And
label the vertex v by a non-membership value which is not a multiple of any of py (u;) ,

vj.

Also label the vertices uj,us, ..., u,—1 by a non-membership value vy (u;) = % for j =
1,2,...n — 1. And label the central vertex v by a non-membership value which is not a

multiple of any of vy (uj), Vj. .. ey, (0) =n—1,¢,, (d) =n — 1.

ey, (0)=n—lande,, (d)=mn— 1.

| Cup (0) — Cugp (d) | <1 and | Cup (0) — Cugp (d/) | <1

Therefore Wheel graph W, is an Intuitionistic Fuzzy divisor cordial graph.

Illustration 3.3

This Illustration shows the Intuitionistic fuzzy divisor cordial labeling of wheel graph Wi.

It is clear from the following figure.
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(d.d)

U1(0.02,0.03) U5(0.000002,0.000003)

(d.d)

U4(0.00002,0.00003)
U2(0.002,0.003)

U3(0.0002,0.0003)

Figure 4:
4 Conclusion

In this paper we introduced the concept of intuitionistic fuzzy divisor cordial labeling
of graphs. And we discussed some theorems that shows both paths and cycles obey
intuitionistic fuzzy divisor cordial labeling. In the upcoming papers we planned to extend

our study on some more special graphs.
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