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I. INTRODUCTION
The notion of Intuitionistic fuzzy set (IFS) was introduced in [1]. Various properties on intuitionistic fuzzy sets
were discussed in [2- 4,7]. The concept of induced intuitionistic fuzzy sets was introduced in [5]. Later a few
properties of induced intuitionistic fuzzy sets have been discussed in [6 ]. Some relations of second order induced
intuitionistic fuzzy sets have also been established in [6] . Here, in this paper, we have discussed some theorems on
induced intuitionistic fuzzy sets and established a few relations between induced intuitionistic fuzzy sets and second
order induced intuitionistic fuzzy sets.
The section 2, deals with the definitions , notations and some properties of induced intuitionistic fuzzy set of a set.
In section 3, we have proved some theorem on induced intuitionistic fuzzy sets.
Finally, in section 4, we have established some relations between induced and second order induced intuitionistic

fuzzy sets .

Il. Preliminaries
This section contains some basic definitions, notations and properties of intuitionistic and induced intuitionistic
fuzzy sets on a set which are used through-out the paper.
Definition 2.1 [1,2]: Let E be any non-empty set. An intuitionistic fuzzy set A of E is an object of the form A =
{x,n,(®),va(x)): x € E}, where the functions n,:E — [0,1] and v,:E - [0,1] denotes the degree of
membership and the non - membership of the element x ¢ E respectively and for every x € E, 0 < p, (x) + v, (x) <

1.
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Definition 2.2 [1-3]: If A and B are two intuitionistic fuzzy sets of a non - empty set E, then A € B if and only if for

allx €E, p,(x) < py(x) and vy (x) > vz (x);

A = B ifandonlyifforall x€ E,p,(x) = py(x) andv,(x) = v5(x);
An B = {(x,min(p,(x), v4(x)), max(v,(x),vg(x))): x € E};

A UB = {(x,max(p,(¥),ng(x)) , min(v,(x),vp(x)) ) : xeE}.

Considering the degree of membership p, (x), ug (x) and the non - membership v, (x), vg(x) of each element x € E

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

fuzzy sets are defined follows:

Definition 2.3 [5]: If A and B are two intuitionistic fuzzy sets of a non - empty set E then
A'(B)=A"={(x,pa(®), min(vy(x),vg(x)):x € E};
A+(B) = A. = {(X,uA(X) ,max(vA(x),vB(x))) i x € E };
A*(B) = A" = { (x, max(pa (), kg (X)) ,va(x)): x € E}J;
A.(B) = A, = {(x, min(py (), up(x)) ,va(): x € E)}.
Note 2.4 [5]: Itis to be noted that, in general,
A°(B) # B°(A), A.(B) # B.(A), A*(B) # B*(A), A.(B) # B.(A).
Property 2.5 [6]: (4)*(B) = (A)'(B) =AUB
Property 2.6 [6]: (4-).(B) = (4.)-(B) =ANB
Property 2.7 [6]: (4-)*(B) = (A"):(B) = {(x, max( pa(x), up(x)), max(v, (x),v5(x))): x € E}
Property 2.8 [6]: (4.)"(B) = (4).(B) = {(x.min (114 (o), 15 (), min(v4(0), v () ) : x € E}
111. Some properties of induced intuitionistic fuzzy sets
Theorem 3.1: Let 4, 4, and B be three intuitionistic fuzzy sets of E. If 4, € A, then
i) A,°(B) € 4,°(B) i) A, (B) € 4,°(B)

ii) A1, (B) < 4,,(B) iv) 4,.(B) € 4,.(B).
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Proof: Let A, A, and B be three intuitionistic fuzzy sets of £ and A; € A, .Then for each x € E, u,, (x) < pa,(x)
and vy, (x) = v, (x) ... ... (3.1.1)

i) Foreach x € E,
tay ) () = max (g, (0), 15(2)) < max (pa, (00, 15 () = tayr ey () and
Vay @) (%) = Va, (X) 2 v, () = va,r(x)  (By (3.1.1)).
Hence, A;"(B) € A,*(B).
i) Foreach x € E,

llA1°(B)(x) = pha, () S pg,(x) = .UA2°(B)(X) and

V) (%) = min (vAl(x), VB(X)) > min (VA2 (x),vB(x)) =V, @@ (By@311)).
Hence, 4,"(B) € 4, (B).
iii) Foreachx € E,
ay ) = min (pa, (0, 5 () < mim (pa, (), 5(2)) = iy (sy(x)  and
Vay, ) (%) = Vo, (X) 2 vy, (%) = va, (x) (By (3.1.1)).
Hence, A, ,(B) € A,,(B).
iv) Foreachx € E,
Hay,) () = pa, (0) < pa,(x) = pa, 3(x) and
Va, (5 (x) = max (vAl(x),vB(x)) > max (vAz(x), Vg (x)) =V, ) (*) (By(3.1.1)).
Hence, 4, (B) € A, (B).
Theorem 3.2: Let A, B, and B, be three intuitionistic fuzzy sets of E. If B; < B, then
i) A*(B;) € A*(B,) ii) A°(B,) € A°(B,)
iii) A,(B,) € A.(By) iv) A.(B,) € A.(B;)

Proof: Let A4, B; and B, be three intuitionistic fuzzy sets of E and B; < B,. Then,
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foreachx € E, ug, (x) < ug,(x) and vg, (x) = vp,(x) ... ... ... (3.2.1)
i) Foreach x € E,
(e () = max (a (), g, (1) ) < max (14(0), 15, ()) = par e () and
Vargy) (X)) = va, (1) = va, (%) = v, (x) (By(3.2.1)).
Hence, A*(B,) € A*(B,).

i) Foreach x € E,

Bac ) () = pa(x) < pra(x) = pgeesy.(x) and
Ve ey (1) = min (va (@), v, () = min (v4(6),v5,()) = varep. (0) (By (3:2.0)).

Hence, A°(B,) € A°(B,).

iii) For each x € E,

iy (6) = min (14 (), pp, () < min (1a(6), 15, (X)) = .8y () and

Vo (0) = va(0) 2 va() = a5y (By (322)).

Hence, A,(B;) S A.(B,) .

iv) For each x € E,

Bao(y) () = pa(x) < pa(x) = paop)(x) and

Voo () = max (v (), vp, (1)) 2 max (v4 (), v, () = Vo) (By (3.2.0)).

Hence, 4.(B,) € A.(B,).

V. Some relations between induced and second order induced intuitionistic fuzzy sets

Here we have established some relations between induced intuitionistic fuzzy sets and second order induced

intuitionistic fuzzy sets.
Property 4.1: (4,)°(B) = (4).(B) = A,(B) UB,(4) = A°(B) N B°(4).

Proof: By Property 2.8 we have,

(4.)°(B) = (A).(B) = {(x, min(ua (), up(x)), min(vs (), v (x)) ) :x € E} .. .. (4.1.1)

ISSN: 2231-5373 http://www.ijmttjournal.org Page 124



http://www.ijmttjournal.org/

International Journal of Mathematics Trends and Technology (IJIMTT) — Volume 66 Issue 7 — July 2020

Now, A, (B) U B,(4)
= {(x, min(,uA(x), yB(x)),vA(x)) (X € E} U {(x, min(yA(x),uB(x)), vB(x)) (X € E}
= {(x, max (min(uA(x), uB(x)), min(uA(x),uB(x))) , min(vA(x),vB(x))) = E}

= {(x min(ua(x), s (), min(vs (x), v (x))) X € E} ......... (4.1.2)
and A°(B) n B°(4)
= {(x, 14 (), min(va (), v () ): x € E} 0 {(, g (x), min(v, (x), v5 (x))): x € E}
= {(ox, min(p, (x), p (x)) , max(min(v, (x), v (x)) , min(v, (x), vz (x))) ): x € E}
= {3 min(uaG0), up(0)), min(va (), v () :x € B} L (4.1.3)
So from (4.1.1), (4.1.2) and (4.1.3), we have,
(A.)'(B) = (A4).(B) = A,(B) UB,(A) = A°(B) N B°(A4).
Property 4.2: (4-)*(B) = (4")-(B) = A*(B) N B*(4) = A-(B) U B.(4).
Proof: By Property 2.7 we have,
(A2)*(B) = (A")-(B) = {(x, max( pa(x), up(x)), max(vy(x),vg(x))):x €E} ... ... 4.2.1)
Now, 4°(B) n B*(A)
= {(xmax(1a G, (), va()) 1 € B} 0 { (3, max( (o), s (), v () % € E
= {(x.min (max( s o) 15 (), max( wa(), s (1))  max(v (), v5 () ) 1 € E}
= {(xmax( ua(0), up(0)) , max(vy (o), vs (0))):ix € E} . (42.2)
and A.(B) U B-(4)
= ((x, a (), max(vs (), v (0))): x € E} U {(x, 1 (), max(vs (), v ())): x € E}
= {(x max( s (), pp(x)), min(max(v,(x), v5(x)), max(v4(x), v5(x)))): x € E}
= {(x. max(pa(0), up (), max(vs (@), vg(x))):x € E} ... (42.3)

Hence from (4.2.1), (4.2.2) and (4.2.3), we have,
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(A)*(B) = (A4")-(B) = A*(B) N B*(A) = A-(B) U B.(4).
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