Advances in Fuzzy Mathematics.

ISSN 0973-533X Volume 12, Number 2 (2017), pp. 197-204
© Research India Publications

http://www.ripublication.com

Intuitionistic Fuzzy Graphs of Second Type

S. Sheik Dhavudh ! and R. Srinivasan 2

YFull - Time Research Scholar, Department of Mathematics,
Islamiah College (Autonomous), Vaniyambadi - 635752, Tamil Nadu, India.

2Department of Mathematics, Islamiah College(Autonomous),
Vaniyambadi - 635752, Tamil Nadu, India.

Abstract

In this paper, we define the Intuitionistic Fuzzy Graphs of Second Type and its
Subgraph. Also we study some properties.
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1. INTRODUCTION

Fuzzy sets were introduced by Lotfi. A. Zadeh [9] in 1965 as a generalisation of
classical (crisp)sets. Further the fuzzy sets are generalised by Krassimir. T. Atanassov
[1] in which he has taken non-membership values also into consideration and
introduced Intuitionistic Fuzzy Set [IFS] and the extension of IFS namely
Intuitionistic Fuzzy Sets of Second Type [IFSST]. Also he introduced the concept of
Intuitionistic fuzzy relations. R. Parvathi and M. G. Karunambigai [6] introduced
Intuitionistic Fuzzy Graphs [IFG] elaborately and analyzed its components. In section
2, we give some basic definitions on IFG and in section 3, we propose the
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Intuitionistic Fuzzy Graphs of Second Type [IFGST] and its Subgraph. Also establish
some of their properties. The paper is concluded in section 4.

2. PRELIMINARIES

In this section, we give some basic definitions.

Definition 2.1 [1J : An Intuitionistic Fuzzy set /IFS] A in a universal set E is defined
as an object of the form

A = {(x,ua(x),va(x))/x € E},

Where u,:E — [0,1] and v,: E — [0,1] denote the degree of membership and the
degree of non-membership of the element xin E respectively, satisfying 0 < u,(x) +
va(x) < 1.

Definition 2.2'1 : An Intuitionistic Fuzzy sets of second type [IFSST] A in a
universal set E is defined as an object of the form

A = {(x,ua(x),va(x))/x € E},

Where py:E - [0,1] and v,: E — [0,1] denote the degree of membership and the
degree of non-membership of the element x € E respectively, satisfying 0 <
Ha(0)? +va(x)* < 1.

Definition 2.3 1] : An Intuitionistic Fuzzy Graph [IFG] is of the form G = [V, E]
where

(1) V = {vy,v,, ...v,} such that y,:V = [0,1] and v;: V — [0,1] denote the degree of
membership and non-membership of the element v; € V, respectively, and

0<pu (v;) +vi(v;) < 1foreveryv; €V, (i=12,..n)

(i) E SV xV where u,:V xV —[0,1]and v,: V X VV - [0,1] are such that
wz (vi, v;) < minfpy (), 1 (v))),

v, (vl-, vj) < max[vl(vi),vl(vj)]

and 0 < uz(vi,vj) + vz(vi,vj) < 1 for every (v;, v;)€E, (i,j=12,..n)
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Definition 2.4 [°l : An IFG, H = [V, E'] is said to be an Intuitionistic Fuzzy Subgraph
of the IFG, G = [V,E]1if V'€ Vand E' CE thatis puy; < ;5 vy; = vy; and pyy; <
Haij ; véij = inj for every l,] = 1,2, . n

Definition 2.5 [¢] : The set of all triples [V,, uy;, v1¢], Where

Uy ={v;€Vip,;=tlorvy,, ={v, €V:vy; <t} forsomei = 1,2, ..nisasubset
of V,0<t<1

and the set of all triples [E}, ty¢, vo¢ ], Where

Uz = {(vi,vj) EVXV:py; = t} or vy = {(vl-,vj) EVXV:ivy; < t} for some
i,j=12,..nisasubsetof E,0 <t <1

3. INTUITIONISTIC FUZZY GRAPHS OF SECOND TYPE

In this section, we define the Intuitionistic Fuzzy Graphs of Second Type and its
Subgraph. Also establish some of their properties.

Definition 3.1: An Intuitionistic Fuzzy Graphs of Second Type [IFGST] is of the
form G = [V,E] where

(1) V = {vy,v,, ...v,} such that y,:V = [0,1] and v;: V — [0,1] denote the degree of
membership and non-membership of the element v; € V, respectively, and

0< @) +vi(v)*<1 €y
foreveryv;, €V, (i=1,2,..n)

(i) E <€V xV where u,: V xV —=[0,1] and v,:V X V — [0,1] are such that

12%) (Vi: Vj) < min [#1 ()% (Vj)z] (2)
v,(v;,v;) < max [vl(vi)z,vl(vj)z] 3)
and 0 < (v, 1) + v, (v 1) < 1 4)

forevery (v;,v;) €E, (i,j = 1,2,..n)
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If one of the inequalities (1) or (2) or (3) or (4) is not satisfied, then G is not an
IFGST.

Example 3.1:

v1(0.7,0.2)  (0.02,0.25) Va(0.2,0.5) V:(0.5, 0.2)
. . ®
. (0.04,0.20)
0.0, 0.36 (0.0, 0.70) (0.09, 0.35)
(0.0, 0.36) (0.03, 0.25) o Vs(0.9, 0.0)
(0.15, 0.05)
* * ® ®
V2(0.0,0.6)  (0.0,0.30)  vs(0.4,0.3) V2(0.0,0.8)  (0.05,0.64)  V3(0.3,0.6)
FIGURE 1. IFGST FIGURE 2. NOT AN IFGST

Notations

Inan IFGST, G = [V, E] the elements of IV are called the vertices and the elements of
E are called edges of G. Also u,;,v,; denotes the degree of membership and non-
membership of the vertex v; respectively and puy;j,v,;; denotes the degree of

membership and non-membership of an edge e;; = v;v; respectively on G.

Remark 1
(i) When u,;; = v,;; = 0, for some i and j, then there is no edge between v; and v; .
(ii) Either one of the following is true, then there is an edge between v; and v;

(@) pzij > 0andvy;; >0

(b) uzij =0andvy; >0

(C) Haij > 0 and inj =0
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Definition 3.2: Let G be an IFGST and H be its Subgraph.

An IFGST, H = [V',E] is said to be an Intuitionistic Fuzzy Subgraph of an IFGST,
G=[V,E] ifVv'cVand E' CE thatis p; <py; 5 vy = v and py;; < ppj
Véij > vy;; forevery i, j =12,..n

Example 3.2:

Vv1(0.7, 0.2) (0.02, 0.25) V1(0.2, 0.5)

g °
(0.0, 0.36) (0.03, 0.25)
g °
V2(0.0, 0.6) (9:0,,0:30) Vs(0.4,0.3)

FIGURE 3. SUB GRAPH OF FIGURE 1.

Definition 3.3: In an IFGST, G = [V, E] the set of all triples [V, uy¢, v1¢], Wwhere

pe = €V :iud; > ttorvy ={v; €V :vi <t} forsomei=12,..nis asubset
ofV, 0<t<1

and the set of all triples [E;, t,¢, v,¢ ], Where

poe = {(vi, 1)) €V XV s pdy; =t} or vy = {(vy,v5) €V XV :v3; <t} for some
i,j=12,..nisasubsetof E,0<t<1

Note: [V, E,] is a subgraph of G.
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Example 3.3:

V1(1.0, 0.0) (0.30, 0.10) V2(0.6, 0.4)
° e
(0.20, 0.04) (0.01, 0.80)
(0.01, 0.80)
Vs(0.5,0.2) @ @ Vs(0.1,0.9)
(0.0, 0.04) (0.0, 0.75)
e
V4(0.0,0.2)
FIGURE 4.

In the above FIGURE 4, an IFGST, G has V = {v;,v,, V3,0, Us}and E =
{v1v2, V203, V3V, V4 Vs, V5V }

By using the definition 3.3 we have V3 = {v,, V5, V4, v} and Ey 53 =

{v1v2, V45, V5V, }

Hence [V, 3, Ey 3] is a subgraph of G.

Theorem 3.1: Let G = [V,E] is an IFGST, then [V,,E,] is an Intuitionistic Fuzzy
subgraph of [V, E, | forany x,y suchthat0 < x <y <1

Proof:
Letv; € V, thenvZ < x
So we have v < y,sincex <y

=v; €V, hence V, €V,
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Let (v, v;) € Ey thenvj;; < x

Sowe have v3;; < y,sincex <y

= (v;,vj) €EE,, hence E, € E,,

Hence [V, E,] is a subgraph of [V}, E, |.

Theorem 3.2: If H = [V,E] is an Intuitionistic Fuzzy Subgraph of an IFGST, G =
[V,E] then forany 0 < x < 1, [V,, E,] is an Intuitionistic Fuzzy Subgraph of [V, E,]

Proof:
From the givenwe have V' € Vand E' € E

To prove [V,, E,] is an Intuitionistic Fuzzy Subgraph of [V, E, ], it is enough to prove
Vx' g Vxl EJ,C g Ex

Let v; € Vx'
’ 2
= (#1i) =X
. /N2
= = since (uy;)” < uy

= viEVx

= (#éij)z =

= uj; = x since (ﬂéij)z < Ui
= (vi,v)) € Ey

= E,.CE,

Therefore [V, E, ] is an Intuitionistic Fuzzy Subgraph of [V, E, ]
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4. CONCLUSION:

In this paper, we have defined the Intuitionistic Fuzzy Graphs of Second Type and its
Subgraph. Also established some of their properties. In future we will study some
more properties and applications of IFGST.
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