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ABSTRACT
In this paper a new concept of coloring of intuitionistic fuzzy graphs has been introduced
with illustrative examples.
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1. INTRODUCTION

The intuitionistic fuzzy sets are more practical and applicable in real life situations.
Intuitionistic fuzzy set deal with incomplete information that is, degree of member function, non
member function but not indeterminate and inconsistent information that exists definitely in many

systems including belief system, decision support system etc.

2. PRELIMINARIES
2.1 Definition
A fuzzy graphG = (o, 1) is a pair of functions o:V —[0,1]and u:V xV —[0,1] where

vu,veV, we have u(u,v)<o(u)Ac(v).

2.2 Definition
An Intuitionistic fuzzy set A in a set X is defined as an object of the form
A={X, 14 (X),vo(X))/xe X jwhere g, : X —>[01]and v, :X —[01] defined the degree of

membership and degree of non membership of the elementx € X respectively and for every
Xe X;0< u, (X)+v,(X) <1,

2.3 Definition
Intuitionistic fuzzy graph is of the formG = (v, F) where

(i)  V={,Vv,,.v,}such that g, :V —[01]and v,:V —[01]denote the degrees of
membership and non membership of the elementv, €V respectively and
0<y(vy)+v,(v,) <1 foreveryv, eV (i=12,.n)

(i)  EcVxVwhere ,:VxV —[01] and v, :V xV —[0]] are such that

o (Vi, V) < minfay (i), w1y (v))]
vz(vi,vj) < max[vl(vi),vl(vj)]
and 0 < 1, (v;,v;) +v,(v;,v;) <1foreach(v,,v,) e E.
Here the triplet (v, u;,v,;) denote the vertex, the degree of membership and non membership
of the vertexv; .The triplet (e; s,;,v,;) denote the edge, the degree of membership and degree of non

membership of the edge relation e; = (v;,v;) onV xV .
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2.4 Definition

Let A be intuitionistic fuzzy set of universe set X. Then (e, 8)-cut of A is crisp set (a, B(A))
of the Intuitionistic fuzzy set A is given by (a, B(A))={x:xe X 3 u,(X) > a,v,(X) < B}, where
(e, B)e[04]withe + B <1.

3. COLORING OF INTUITIONISTIC FUZZY GRAPH

We consider an intuitionistic fuzzy graph with four vertices v,, v,, v;, v,and corresponding
membership value 0.2,0.3,0.6,0.8 and corresponding non membership value 0.5,0.4,0.2,0.1. Graph
consist of five edges eq, e,, e;,e,, ez and corresponding membership value 0.2,0.2,0.6,0.3,0.2 and
non membership value 0.5,0.5,0.1,0.4,0.5.

v1(0.2,0.5) e1(0.2.0.5) v2(0.3,0.4)
e2(0.2,0.5) e3(0.2.0.5) e4(0.3.0.4)
v4(0.8,0.1) e3(0.6.0.1) v3(0.6,0.2)
Figure 1

In this Intuitionistic fuzzy graph there are four (a,8)-cuts. They are (0.2,0.5), (0.6,0.1),
(0.3,0.4).
For (o, 3)=(0.2,0.5)

[00 02 02 02
,102 00 03 00
.02 03 00 06
.02 00 06 00

Matrix 1

V,V, V, V,
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0.0
v, 0.5
v, 0.5
v, 0.5

0.5
0.0
0.4
0.0

0.5
0.4
0.0
0.1

Matrix 2

vV, V, V,

Matrix 3

v1(0.2.0.5) 10205 1

0.5
0.0
0.1
0.0

v2(0.3.0.4)

2
e2(0.2.0.5)

es(0.3.0.4)

va(0.8.0.1) 1 e3(0.6.0.1)

Figure 2
The chromatic number of this graph is 3

For (a,3)=(0.6,0.1)
v, V, V3V,

0.0
v, 0.0
v,10.0
v, 0.0

0.0
0.0
0.3
0.0

0.0
0.3
0.0
0.6

Matrix 4

V,V, V, V,

v3(0.6,0.2)

0.0
0.0
0.6
0.0
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v,|0.0 0.0 0.0 0.0

v,/0.0 00 04 0.0
V =
? v,|0.0 04 0.0 01
v,/0.0 00 0.1 0.0
Matrix 5
v, V, Vv,
v,[0 0 0 O
E2:V2 0 0 e O
v,|0 e, 0 ¢
0 0 e O
Matrix 6
v1(0.2,0.5) v2(0.3.0.4)
1
e+(0.3.0.4)
v4(0.8.0.1)  e3(06.0.1) 2 v3(0.6,0.2)
Figure 3

The chromatic number of this graph is 2.
For (a,3)=(0.3,0.4)

V,V, V, V,

v,|0.0 0.0 0.0 0.0

v,[00 00 03 00
#=y,l00 03 00 00
v,[0.0 00 00 00
Matrix 7
vV, V, V,
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v,|0.0
v, 0.0
v, (0.0
v, 0.0

Matrix 8

V,V, V, V,

<

0.0
0.0
0.4
0.0

o O

0.0
0.4
0.0
0.0

o

0.0
0.0
0.0
0.0

v1(0.2.0.5)

v4(0.8.0.1)

w
@D
IN

< < <
hS]

o O O o

o

o O

o O O o

Matrix 9

v2(0.3.0.4)

1
e(0.3.0.4)

v3(0.6.0.2)

Figure 4

The chromatic number of this graph is 1.

For (o, 8)=(L1)

V,V, V, V,

RS
I

V,V, V, V,
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0.0
0.0
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0.0
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0.0
0.0
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0.0

Matrix 10
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v,|0.0 0.0 0.0 0.0

v,|0.0 0.0 0.0 0.0
V =
4 v,/0.0 0.0 0.0 0.0
v,/0.0 00 0.0 0.0
Matrix 11
V1V2 V3 V4
v,i0O 0 0 O
v,|]0 0 0 O
E,=
v;;0O 0 0 O
v,|0 0 0 O
Matrix 12
+1(0.2,0.5) +2(0.3,0.4)
w,(EIJ_S:O_l) vz(O‘_&O_E)
Figure 5

The chromatic number of this fuzzy graph is 0.

CONCLUSION
In this paper, colouring all the edges in Intuitionistic fuzzy graphs are introduced, edge

chromatic number depends on («, £)-cut value also analysed.
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