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Abstract- Intuitionistic Fuzzy Graph of second type was studied by [1]. In this paper we introduce Intuitionistic Fuzzy graph of
Third Type say (IFGTT), Join of two intuitionistic fuzzy graph of Third Type and three theorems are discussed.
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l. INTRODUCTION

In 1965 Lotfi. A. Zadeh introduced fuzzy sets as a
generalization of crisp set and later in 1983 Krassimir T.
Atanassov introduced the notion on intuitionistic fuzzy set.

The concept of fuzzy graph was introduced by Rosenfeld
in 1975 and then K. T. Atanassov extended it to
intuitionistic  fuzzy graph in 1999. Research in
intuitionistic fuzy graph and its application have been
increased considerably in recent years. We have studied
Intuitionistc Fuzzy Graph of Second Type [1]. In this
paper we develop the concept of intuitionistic fuzzy graph
of third type (IFGTT) and some of its properties.

This paper is structured as follows: Section 2, contains
basic definition that are necessary for the development of
the following section. In Section3, we introduced
Intuitionistic fuzzy graph of Third Type, Strong and
complete IFGTT and Join of two IFGTT and some
theorems and results, and section 4 concludes this paper.

1. PRELIMINARIES
Definition 2.1 Intuitionistic Fuzzy sets [3]

Let X be a given set. An Intuitionistic fuzzy set A in X is
given by A = {(x, ua(x),9,(x))/x € X} . Where p: X -
[0,1], 94: X = [0,1]and 0 < p,(x) +94(x) < 1. Where
14 (x) is the degree of membership of the element x in A
and 9, (x) is the degree of non membership of the element
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x in A. Also foreach x € X, my(x) =1 — py(x) — 9,(x)
is called the degree of hesitation.

Definition 2.2 Intuitionistic Fuzzy set Of Third Type[1]

Let X be a non empty set. An Intuitionistic fuzzy set third
type in X is defined as an object of the form A =
{0, 1y(x),94(x))/x € X} where puy: X — [0,1], 94:X —
[0,1] and 0 < u,3(x) + 9,3 (x) < 1. Where u,(x) is the
degree of membership of the element x in A and,9,(x) is
the degree of non membership of x in A.

Definition 2.3 Intuitionistic Fuzzy Graph (IFG)

An Intuitionistic fuzzy graph is of the form G = [ V, E],
where

0] V = {v;, v, v,} such that uy,:V - [0,1]
and 9,:V — [0,1] denote the degree of
membership and degree of non membership
of the element v; € V, respectively and
0<puyy)+9Xx) <1L,Vvy eV, (i=
1,2,-+m)

(i) EcVxV where pugpVxV->][01] and
9g:V XV — [0,1] such that
ug(v; vy) < min[#v(vi),#v(vj)].

Yg(v; vy) < max[ﬁv(vi),ﬁv(vj)], and0 <
uE(vi vj) + 19E(vi vj) <1, V()€
E ,(i,j=12,--n),
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1. INTUITIONISTIC FUZZY GRAPH OF
THIRD TYPE (IFGTT)

In this section, we define Intuitionistic fuzzy graph of
third type and some other related definitions, theorems and
we deduced some results.

Definition 3.1 An Intuitionistic Fuzzy graph of Third Type
(IFGTT) is of the form G= [V,E] where

(i) The vertex set V = {v;,v, -+ v,} such that
uy:V - 1[0,1] and 9y:V — [0,1] denote the
degree of membership and non membership
of the element v; € V,respectively and
0<u ) +9,° ) <1 ,Vy eV, (i=
1,2,---n) U N

(i) ECVxV where ugVxV-1[01] and
9V x V = [0,1] such that
.uE(vivj) < min[#v3(vi):llv3(vj)]7
9 (vivy) < max[9,° (vy),9,°(v))], (2
and
0 < usd(vivy) + 9 (viv;) < 1,

vV (v, v) €EE (i,j=12,---n), (3)

Example 3.1

V1(0.6,0.2) (0.0001,0.05) v2(0.3,0.4)

(0.31,0.1)

V4(0.9,0.3)

Figurel. IFGTT

V3 (0.7,0.5)

Remark 3.1 IFGTT is an IFG, because
Foran IFGTT

ug(vivy) < min[#v3(vi),ﬂv3(vj)] < min|py (v)), Mv(vj)]

I (viv) < max[9,°(v,),9,°(v))] <
max [y (v;), 9y (vy)]

Definition 3.2 Strong IFGTT An IFGTT G = [V, E] is
said to be Strong if

e (vi v;) = min[p (), 1w (v))], &
g (v, vj) = max[ﬁvs(vi),ﬁvs(vj)], Vvv; €EE (4)
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Definition 3.3 Complete IFGTT An IFGTT G= [V,E] is
said to be complete if

ﬂE(vi Uj) = min[yV3(vi), ﬂV3(vj)]v &
g (v, vj) = max[ﬁv3(vi),19v3(vj)], Vv;,vj €V (5)

Example 3.2

V1(0.3,0.1)
(0.01,0.125)

V2(0.1,0.5)

V3(0.2,0.4)
Figure 3.2 Complete IFGTT
(@)
V1(0.6,0.2) (0.027,0.064) v2(0.3,0.4)
(0.216,0.027) .027,0.125)
o
V4(0.9,0.3) (0:543.0.426) V3 (0.7,0.5)

Figure 3.4 Strong IFGTT

Remark 3.2 If Gisan IFGTT Then G = G
Definition 3.4 The Join Of two IFGTT

The Join of two IFGTT G, = [Vy,E;land G, = [V,, E,],
denoted by G; A G, = [V; UV,,E; UE, UE'], where E' is
the new edge joining V;&V, , its membership and non
membership are defined as follows.

tv, (W) v,
(s )0 ={ ) e

Oy, (Wi Vi
(O, + 9y, )(w) = {19; W i;Z c v,

pe, (Uv) ifuv €E,

(Mg, + Hg,) W) = ug, (Uv) ifuv ek,
min(uy, > (W), py, 2 (v) if uv € E

222



Int. J. Sci. Res. in Mathematical and Statistical Sciences

Vg, (uv) ifuv € E;
(O, +0g,)(wv) = U, (uv) ifuve Ezr
max(dy,> (w), 9y, (v) if uv € E

Example 3.3

V1(0.6,0.2) (0.21,0.12) V2(0.7,0.5)

V3(0.9,0.3)

U1(0.3,0.4)

o ©

(0.01,0.05)

V3(0.9,0.3) (0.3,04)

U1(0.3,04)

Figure 3.5 G; A G,
Theorem 3.1
The Join of two IFGTT is again an IFGTT
Proof
Let G, = [V4, E,] and G, = [V,, E;] be IFGTT ,We have to
prove that the Join of G; & G, denoted by G; A G, =
[V, UV, E; UE, UE'], where E' is the new edge joining
V,&V, isan IFGTT.
By definition we have, If u € V; then (uy, + py,)(w) =
Hy, W & ('9V1 + 19V2)(u) = 191/1 (w)
20< (uy, + ,uV2)3(u) + (9, + 19V2)3(u) <1
Similarly when w eV, and ifuv €Ethen (ug +

i)W v) = pg, (uv) =>

(ug, + g, ) v) < minfuy, 3 W), wy,*@)],
< min{(uy, + ,) @), (1, +1,)° @)}

And (9, +95,) (V) = 9, (uv)

< max [19V1 3 (u)' 19V1 ’ (U)]
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< max {(19V1 + 19V2)3(u), (19V1 + ‘9Vz)3(")}

Similarly if uv €E,, (uEl + uEZ)(u v) < min{(uv1 +
) W, (y, + ,)” @)}

And(19E1 + 19E2)(u v) < max {(19v1 + 19V2)3(u), (19v1 +
9,) @)}

If
uv € E\(ug, + pg,)wv) =
min (p1y, 3 @), p,* @) = min ((y, + ) @), (11, +
3
) @)
(95, + 95,) (u v) = max (9, > @), 9y,° @)
= max ((MV1 + 'qu)g(u)' (19V1
+9,,)’ @)
~ Gy A Gyisalsoan IFGTT

Theorem 3.2 If G,& G, are strong IFGTT, then their Join
denoted by G, A G, is again strong IFGTT.

Proof

Since G, & G, are strong

pe, (v v;) = minfuy W), > ()] & 9g,(vivy) =
maX[ﬁVl?’(vi), 19V13(Uj)], Vv, Vj S El

And

e, (vi vy) = min[wy,* @0, i, (v))] &
1952 (U,: UJ) = maX[ﬁV23(Ul’), 19V23(U]')], Vv v; Vj S E2

) ) = ue, (Vi v;) if v, v; € Ey
o (g, + pg, ) (Vi vy) = {HEz(vi v)if viv; € E,
_ {min[#vl3(vi)' MV13(vj)]

min[/JVZ 3 (Ui), :qu } (v])]

19E1(Ui 17]) lf Vi 17]' € E1
19E2 (‘Ui 17]-) lf Ui vj € EZ

(9%, +0,)(vivy) = {

{max[ﬁv1 (), 9, (v))]
maX[ﬁVz 3 (Ui)! 19V2 : (vj)] .

And if
v vy € E'\ (g, + pg,) (v v;) = min|py, > (v), wy,*(v))],
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(9%, + 9g,) (vi vj) = max[9y,* ), 9y, (v;)]
~ Gy A G, is strong.

Theorem 3.3 If G;& G, are complete IFGTT, then their
Join denoted by G; A G, is again Complete

Proof

Since G,& G, are complete

pg, (vi v;) = minfw, @), > (v)], & O, (vivy) =
max[ﬂvlg(vi), 19V13(vj)], Vv,v €Vy

And pg, (v v;) = minfuy,* (v), wy,* (v)], &
9, (vi vj) = max[9,,° (v),9,,°(v;)], Y vi ,v; €V,

) _ (ue,(vivy) if viv; €Ey

. (#51 + HEZ)(vi 17]) - {#Ez(vi 17]) lf Vi vj € EZ

_ {min[MV13(vi)' .uV13(vj)]
min[uV23(Ui): .uV23(vj)]

Vu,v €V

O, (vi v)) if vi vj € By

O, (vivy) if viv; € E;

(95, +95,)(vivy) = {

B {max[ﬁvf(vi),ﬁvf(vj)] v, v €V,
iV

B max[9y,° (v;), 9y, (v;)]
And "

vi vy € E'(ug, + be,) (vi ) =
min[[lv13(l7i),ﬂvz3(vj)], v, Vj € Vl

(1951 + 1952)(171' 17]') =
max[ﬁvl3(vi),19vz3(vj)] Vv, €V,

~ Gy A G, is complete.
IV.  CONCLUSION

Here we have defined IFGTT, Complete and Strong
IFGTT and Join of two IFGTT, also we established some
of its properties. In upcoming papers we shall establish
some more properties and application of IFGT.
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