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Abstract: In this paper we have proved some basic properties, related to union and intersection, of four different types of induced
intuitionistic fuzzy sets.
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I. INTRODUCTION

The notion of Intuitionistic fuzzy set (IFS) was introduced by Atanassov in [1]. Various properties on intuitionistic fuzzy sets were
discussed by many authors in [2- 4,9]. The concept of induced intuitionistic fuzzy sets was introduced in [5]. A few relations between
induced intuitionistic fuzzy sets and second order induced intuitionistic fuzzy sets were established in [6,7]. Some complement
properties of induced intuitionistic fuzzy sets were discussed in [8]. Here, in this paper, we have proved some properties on union
and intersection of four different types of induced intuitionistic fuzzy sets.
The section 2 deals with the definitions and notations of intuitionistic fuzzy set and induced intuitionistic fuzzy sets on a set.
In section 3, we have proved some properties related to union and intersection four different types of induced intuitionistic fuzzy sets

corresponding to intuitionistic fuzzy sets of a set E.

Il. PRELIMINARIES
This section contains some basic definitions and notations which are used through-out the paper.
Definition 2.1 [1-3]: Let E be any non-empty set. An intuitionistic fuzzy set A of E is an object of the form A=

{ (X, 1, (), va(®)) : x € E}, where the functions p,: E - [0,1] and v4: E — [0,1] denotes the degree of membership and the non

— membership functions respectively and for every x € E,0 < u, (x) + v4(x) < 1.

If A and B are two intuitionistic fuzzy sets of a non - empty set E then the following relations are valid [3]:
Ac Bifandonlyifforallx € E, p,(x) < py(x) and v4(x) = vp(x);

A = B .ifandonlyifforall x € E,p,(x) = py(x) andvu(x) = vp(x);

A

D

B = { (x,min(u, (%), np(x)) ,max(v,(x),vs(x)) : xeE};

A

C

B = {(x,max(u, (), uz(x)) , min(vy(x),vp(x)) ) : xeE}.
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Considering the degree of membership p,(x), u;(x) and the non - membership v,(x),vg(x) for each element x € E' of the

intuitionistic fuzzy sets A and B respectively, of a non-empty set E, the four different types of induced intuitionistic fuzzy sets are

defined as follows:

Definition 2.2 [5]: If A and B are two intuitionistic fuzzy sets of a non - empty set E then
A(B)=A4"={ (x, w, (%), min(vA(x),vB(x)) :X € E };
A+(B) = Ao = {(X,HA(X) ,max(vA(x),vB(X))) :Xx €E };
A*(B) = A" = { (x, max (pA(x), pB(X)) vax)):x € E };
A.(B) = A, = {(x, min (1, (), 1, (®) ,va(): x € E)}.

Note 2.3 [5]: It is to be noted that

A°(B) # B°(4), A.(B) # B.(4),A*(B) # B*(4),A.(B) # B.(4).
I11. SOME PROPERTIES OF INDUCED INTUITIONISTIC FUZZY SETS
Let A,, A, and B be three intuitionistic fuzzy sets of E.Then,
Property 3.1: 1) (A, UA,)*(B) = (4,)*(B) U (4,)*(B)

ii) (A1 N 42)"(B) = (41)"(B) N (42)"(B)

Proof: i) (4, UA,)*(B) = {(x, max (“Alqu (x),uB(x)),vAlqu(x)> (X € E}

= {(r max (a, G0, 114, G, 5 0) i (v, (), v, () ) 1 € B}

Also, (41)"(B) U (4,)"(B)

= {(x, max (uAl(x),uB(x)),vAl(x)) (X € E} u {(x, max (MAZ(X),MB(X)),VAZ (x)) (X € E}
{(x.max (14, (0, 10,0, 15 ) ) i (va, (0,72, () ) €
From (3.1.1) and (3.1.2) we have,

(41 UA;)"(B) = (41)"(B) U (42)"(B).

i) (A1 1.42)"(B) = { (1m0 (114,00, 00,125 () ) Va g, 00 ) 5 € )

= {(x, max (min (“Al (x),qu(x)) ,uB(x)) ,max (vA1 (x),va, (x))) (X € E}
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Therefore, foreach x € E,

max (4, (0, 4 () for pa, (x) < pa, (x)

Heainay)* (x) -
(41n42)"(B) {max (HAZ(X)'#B(")) for pa,(x) < pa,(x)

g (x) for up(x) = pa, (x), g, (x)
= { min (/,tAl(x),qu(x)) for up(x) < pa, ) pg,x) (3.1.3)
up(x)  for pup(x) € [a, (%), pa, ) or [ua, (), pa, ()]

Also, (4,)"(B) N (4,)"(B)

= {(x, max (uAl(x),uB(x)),vAl(x)) (X € E} N {(x, max ('qu (x),,uB(x)) WV, (x)) (X € E}

= {(x, min (max (yAl(x), Ug (x)) ,max (qu(x),yB (x))) , max (vAl(x),vA2 (x))) 1X € E}

Therefore, for each x € E,

g (x) for x € E and pp(x) = piy, (x), ua, (x)
By By @@ = {min (4, C)pay () forx € Eand pp(x) < pa, 0,10, (0) (3.14)
pp(x) forx € E and pug(x) € [#A1 (), Ua, (x)]or [.UAZ (), ua, (x)]

Also, foreach x € E,

Via;na,y e (X) = max (VA1 (), Va, (X)) =Vayenayeo® (3.1.5)
From (3.1.3), (3.1.4) and (3.1.5) we have,
(A1 N A2)"(B) = (A1)"(B) n (A2)"(B).
Property 3.2:1) (4, U 4;)°(B) = (41)°(B) U (4,)°(B)

i) (A1 N A2)°(B) = (4,)°(B) N (42)°(B)

Proof: i) (4; UA,)°(B) = {(x, Ka,ua, (X), min (VA1UA2 (x),vB(x))) (X € E}

= {(x, max (,uAl(x),,qu (x)) ,min (vAl(x),vA2 (x),vB(x))) 1x € E} ......... (3.2.1)

Also,
(4)° (B U (4,)°(B) = {(x, ta, (X), min (vAl(x),vB(x))> X E E} V] {(x, Ha, (), min (vAz(x), vB(x))) X E E}

= {<x, max (,uA1 (x), ta, (x)) ,min (min (vAl(x),vB (x)) ,min (VAZ (x),vg (x)))) (X € E}

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.10.08.2020.p10495 WWW.ijsrlc_).org



http://dx.doi.org/10.29322/IJSRP.10.08.2020.p10495
http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 10, Issue 8, August 2020 752
ISSN 2250-3153

= {(x, max (uAl(x),qu (x)) ,min (vAl(x),vAz (x),vB(x))) 1x € E} ......... (3.2.2)
From (3.2.1) and (3.2.2) we have,
(A1 U4,) (B) = (41)°(B) U (4,)"(B).

) (A1 0 42)°(B) = {(%, 4,00, 0O, i (va, 00,00, v5 () ) € B}

= {(x, min (yAl(x),qu (x)) ,min (max (vAl(x), Va, (x)) , Vg (x))) 1X € E}
Therefore, for each x € E,

V() if V() < max (va, (), v, ()

max (VAI (%), vAZ(x)) if vg(x) > max (vAl(x),vA2 (x))

Viaynay) ) (X) = {
(41)°(B) n (A2)°(B)

= {(x, Ha, (x), min (vAl(x), vB(x))) X € E} n {(x, Ha, (X), min (vAz (x),vB(x))) 1X € E} =

{(x, min (;1,41(x),;1A2 (x)) , max (min (vAl(x),vB (x)) ,min (VAz (x),vg (x)))) (X € E}
Therefore, for each x € E,

vp(x) if va(o) < max (v, (), v, ()

V@@ () = {max (VA1 (x),va, (x)) if vg(x) > max (vAl(x), vAz(x))
Hence from (3.2.3) and (3.2.4) we have, for each x € E,
Vana) @ X)) = Vg enuaye ™) (3.2.5)

Also, for each x € E,
K(ainag) ) (x) = min (#Al(x)rHAz (x)) =layena)>e® (3.2.6)
So, by (3.2.5) and (3.2.6) we have,

(41 N 4,)°(B) = (41)°(B) N (42)°(B).
Property 3.3:i) (4; UA,).(B) = (4,).(B) U (4,).(B)

ii) (4, N 42).(B) = (41).(B) n (4).(B)

Proof: i) Foreach x € E,
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o9 () = i (R, (O, (1)) = i (max (s, 000, 14, (), 15 (0))

_ {max (1, 0,14, () when () = pa, (), pa, ()
g (x) elsewhere

0 14y 80005 () = max (i (1, (0, 15 () i (1, (00,15 (1) ) )

_ {max (ay 00,14, (00)  when pp(x) = pa, (), s, ()
g (x) elsewhere

Hence from (3.3.1) and (3.3.2) we have, for each x € E,
Ha,uA4).(B) x) = Ha).(B)u(42).(B) (x)

Also foreach x € E,

Va,uay).8)(X) = Va,ua,(x) = min (VAl(x). VAz(x)) = V(4. (B)u(4az).(8)(X)

So, from (3.3.3) and (3.3.4) we have,
(4, U 42).(B) = (41).(B) U (4,).(B).

ii) Foreach x € E,

By, 6 ) = 1 (1400, (0, 5 (0) = min (i (1, 0, 14, () 1 00
= min (u, (), a, (), 15, ())

0. 14,8000 5> () = i (min (1, 00, 145.00) ) i (s, (00,125 ) )

= min (114, (), 1, (), 15 ()
Therefore from (3.3.5) and (3.3.6), we have,
H(arna).) (%) = Heap).@)nwg).@) X)
Also foreach x € E,
Vaynay). ) (X) = Va,na,(x) = max (VAl(X), VAZ(X)) = V(4. (B)n(4z).8) (X)
Hence from (3.3.7) and (3.3.8), we have,
(41 N 4;).(B) = (4,).(B) n (4;).(B).
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Property 3.4: i) (4; UA,)-(B) = (4,)-(B) U (4,)-(B)
i) (A1 N A3)-(B) = (A1)-(B) N (A3)-(B)
Proof: i) For each x € E,

Haguag)8)(X) = ta,ua, (x) = max (#Al(x)' Ha, (x)) = Uap-Buay-@® (3.4.1)

Also, for each x € E,
Viayoa (90 = max (va,0,00,15.0)) = max (min (v, (6),v,00) 115 ()

_ {min (VA1 (x),va, (x)) when pp(x) < vy, (x),v4,(x) (3.42)
ug (%) elsewhere

Vear-ercan-er () = min (max (vy, (0,v5 (), max (va, (0, %5.(0))

_ {min (vAl(x),vA2 (x)) when pg(x) < vy, G, v, 6) (3.43)
ug (%) elsewhere
From (3.4.2) and (3.4.3) we have, for each x € E,
Vaua)e &) =vuy.euvay.e ™) (3.4.4)
So from (3.4.1) and (3.4.4) we have,
(A; U 4;)-(B) = (A1)-(B) U (4,)-(B).
ii) Foreach x € E,
Hiagnag@ @) = tagna, 00 = min (14, (0, 1, (0)) = Ueapemoa-@ (3.45)
Also foreach x € E,
Veasnag s () = max (vayne, (0, v5 () = max (max (vs, (0, s, @), v5 @)
= max (vAl(x),vAz (x),vy (x)) ......... (3.4.6)
and via,).8)n4,)-(8) (X) = max (V(Al)o(B) (), Veay)e(8) (X))
= max (max (vAl(x), Vg (x)) , max (VAZ (x),vg (x)))
= max (VA1 (x),va,(x), Vg (x)) ......... (3.4.7)

Hence, from (3.4.5), (3.4.6) and (3.5.7) we have,
(41 N A2)-(B) = (41)-(B) N (A2)-(B).
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