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1. INTRODUCTION
The notion of Intuitionistic fuzzy set (IFS) was introduced in [1]. Later various properties on it were discussed in
[2- 4,6]. The concept of induced intuitionistic fuzzy sets introduced by B.C. Mondal in [5].
In section 2, we have described a few basic definitions, notations, properties and also considered an example which
deals with the concept of intuitionistic fuzzy set and induced intuitionistic fuzzy set.
In section 3, we have discussed some properties of induced intuitionistic fuzzy sets.
Finally, in section 4, we have discussed some properties of second order induced intuitionistic fuzzy set and

established a few relationship among them .

2. Preliminaries

This section contains some basic definitions, notations, properties, properties and an example 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 =
{ &, ua(®),va(x)) : x € E}, where the functions p,:E — [0,1] and v4: E — [0,1] denotes the degree of
membership and the non - membership of the element x ¢ E respectively and for every x € E,0 < pa(x) + v4(x) <
1.

Definition 2.2 [1,2]: 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, pa(x) < pg(x) and v4(x) = vp(x);
A = B .fandonlyifforall x € E,p,(x) = pg(x) and v, (x) = vg(x);

AN B = {xmnus(x) = pg(x)), max(v,(x),vp(x)) : xeE};
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AU B = {(x,max(us(¥), up(¥)) , min(v,(x),vg(x)) ) : xeE}.

Considering the degree of memberships p, (x), ug (x) and the non - memberships 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 ituitionistic

fuzzy sets are defined as follows:

Definition 2.3 [5]: If A and B are two intuitionistic fuzzy sets of a non - empty set E then
A(B)=A4A"={(x,pa(x), min(va(x),vg(x)):x € E};

Ao(B) = A. = {(x,uA(x) ,max(v, (x), vB(x))) i x € E };
A'(B) = A" = { (x, max(pa (), ug(¥)) ,va(¥)): x € E};

A.(B) = A, = {(x, min(py (), 1p(9), va®): x € E)}.

Example2.4 [5]: Let E = {a,b,c}and A, B be two intuitionistic fuzzy sets on it with their degree of membership

functions p, , ug and the degree of non-membership functions v, , vy respectively defined as follows:
us(a) =0.6,v,(a) =0.2; u (b) = 0.3,v4(b) = 0.4; uy(c) =0.2,v,(c) = 0.3;
ug(a) = 0.7,vg(a) = 0.1; ug(b) = 0.4,vg(b) = 0.5; ug(c) = 0.1,vz(c) = 0.4.
Therefore,
A" ={(a,0.6,0.1), (b,0.3,0.4), (c,0.2,0.3)}
A* ={(a,0.7,0.2), (b, 0.4,0.4), (c,0.2,0.3)}
A- = {(a,0.6,0.2), (b,0.3,0.5), (¢, 0.2,0.4)}
A, ={(a,0.6,0.2), (b,0.3,0.4), (c,0.1,0.3)}
B° ={(a,0.7,0.1), (b, 0.4,0.4), (c,0.1,0.3)}
B* = {(a,0.7,0.1), (b,0.4,0.5), (¢, 0.2,0.4)}
B- = {(a,0.7,0.2), (b, 0.4,0.5), (c, 0.1,0.4)}
B. ={(a, 0.6,0.1), (b, 0.3,0.5), (¢, 0.1,0.4)}
AUB = {(a,0.7,0.1), (b,0.4,0.4), (c,0.2,0.3)}

An B = {(a,0.6,0.2), (b,0.3,0.5), (c,0.1,0.4)}
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Note2.5 [5]: From the above example it follows that

A°(B) # B°(4),A.(B) # B.(4),A*(B) # B*(4),A.(B) # B.(4).
Property2.6 [5]: A°UB° = A*UB* = A" UB* = AUB.
Property2.7 [5]: A" UB. = A* UB, = AUB.

Property 2.8 [5]: A, N B, =A.,NnB,=A,NB, =ANB.

3. Some Properties of Induced Intuitionistic Fuzzy Sets.

Property 3.1: (AU B)*(B) = AU B = A*(B) U B*(4).

Proof: (AU B)*(B) = {(x, max(paup (%), up (%)), vAUB(x)) ‘X € E}
= {(x, max(pa(x), pp(x)), min(v, (x), vB(x))) X € E}
=AUB=A"(B)UB*(A) (by Property 2.6) .

Note 3.2: (A n B)*(B) # A*(B) n B*(A) follows from the Example2.4.

In fact,

Property 3.3: (A N B)*(B) = B-(A).
Proof: (AN B)*(B) = {(x, max(,uAnB(x), ,uB(x)), vAnB(x)) (X € E}
= {(x, max (min(,uA(x),uB(x)), ,uB(x)),max( v, (%), vB(x))> (X € E}

= {(x, pg(x), max( vy (x), VB(x))):x € E}
— B.(4).

Property 3.4: (AUB)'(B) = AUB = A’(B) U B’(4).
Proof: (AU B) (B) = {(x, MAUB(x),min(vAUB(x),vB(x))) ix € E}
= {(x, max(uA(x),uB(x)),min (min(vA(x),vB(x)),vB(x))) 1x € E}

= {(x, max(,uA(x),,uB(x)),min(vA(x), Vg (x))) (X € E}
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=AUB=A"(B)UB’(A) (by Property2.6).
Note3.5: (A n B)°(B) # A’(B) n B°(A) follows from the Example2.4.
In fact,

Property3.6: (A n B)’(B) = B.(4).

Proof: (4 0 B)'(B) = {(x,tans (), min(vaas (), v5 () ) 1 x € E}
= {( min(ua) 1o @), mim (max(v4 (), v6 (), v5 () ) 1 €
= {(zmin(ka(0, ks (0) V5 @) :x € )

= B.(A).

Property3.7: (AU B).(B) = B'(4).
Proof: (AU B),.(B) = {(x, min(,uAUB(x),,uB(x)),vAUB(x)) (X € E}
= {(x, min (max(uA(x),,uB(x)),uB(x)) ,min(vA(x),vB(x))> (X € E}

- {(x, HB(X),min(vA(x),vB(x))) 1x € E}
= B°(4).

Property 3.8: (AN B),(B) =ANnB = (AN B)-(B).

Proof: (AN B).(B) = {(x, min(,uAnB(x), ,uB(x)),vAnB(x)) (X € E}

= {(x, min (min(uA(x),uB(x)),uB(x)) ,max(vA(x), Vg (x))) (X € E}

= {(x,min(uA(x),uB(x)),max(vA(x), VB(x))) 1X € E} =ANB.
Also, (AN B).(B) = {(x, /,tAnB(x),max(vAnB(x),vB(x))) (X € E}
= {(x, min(uA(x), uB(x)),max (max(vA(x),VB(x)),vB(x))) (X € E}

= {(x, min(,uA(x),,uB(x)), max(vA(x),vB(x))) (X € E} =ANB.

Property 3.9: (A U B)-(B) = B*(4)

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

Page 92



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

Proof: (AU B).(B) = {(x, ,uAUB(x),max(vAUB(x),vB(x))) X € E}
= {(x, max(uA(x),uB (x)), max (min(vA (x),vg (x)),vB (x))) = E}

= {(x max(uA(x),/.tB(x)),vB(x)) x € E} — B

4. Some Properties of Second Order Induced Intuitionistic Fuzzy Sets.

In this section we describe some properties of induced intuitionistic fuzzy sets of an induced intuitionistic fuzzy sets

on a set E, called second order induced intuitionistic fuzzy sets.
Property 4.1 (Idempotent law):

i) (A)"(B) = A"(B)

i) (A7)"(B) = A'(B)

iii) (4.).(B) = A.(B)

iv) (4.)-(B) = A-(B)
Proof: i) (4")*(B) = {(x, max(uA*(x), uB(x)),vA*(x)) (X € E}
= {(x,max (max(uA(x),yB(x)), uB(x)),vA(x)) (X € E}

= {(x, max(p,(x), up(x)), VA(x)) ‘X € E}

= A*(B).
i) (4.0.(8) = { (3 min (1a, (0, 15 (0) v, @) ) 1 € B}
= {(x, min (min(uA(x), uB(x)),uB(x)),vA(x)) (X € E}

= {(x min(p,(x), ug (x)), VA(X)) ‘X € E}

= A.(B).

i) (40°(B) = {(x, e (x), min (VAo(x),vB(x))> ‘X € E}
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= {(x 104G, mim (min (140, va (), va ) ) 1 € E}
= (21400 min(vs (0, v5 () ) 1 x € E}
= A°(B).
) (4-(8) = {2 1. (), max (v, (), va () ) x € E}
= { (a0 e (max(2a 20,5 0), ) )3 € £}

= {(x ka0, max(va(0), v ) ) :x € E}
= A.(B).
Property 4.2: (A)*(B) = (4")'(B) = AUB
Proof: (4')'(B) = {(x.s (), min(vs (), v ()) :x € B} (B)
= {(x max(ua(), s (@), min(vs (), v () ) : x € E
=AUB.
Also, (4 (B) = {(x, max(ua(), k() 14 () :x € B} (B)

= {(x, max(,uA(x), MB(x)),min(vA(x),vB(x))) (X € E}
=AUB.

Property 4.3: (4-),(B) = (4,)-(B) =ANB

Proof: (4.).(B) = {(x, uA(x),max(vA(x), Vg (x))) (X € E}* (B)

= {(x, min(,uA(x), ,uB(x)), max(vA(x),vB(x))) iX € E}

=ANB.

Also, (4,)-(B) = {(x, min(,uA(x), ,uB(x)), vA(x)) (X € E} (B)

= {(x, min(uA(x),yB(x)),max(vA(x),vB(x))) 1X € E}
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=ANB.

Property 4.4: (4-)*(B) = (4")-(B)

Proof: (4.)*(B) = {(x, max (qu(x),uB(x)) ,vAo(x)> 1X € E}

= {(x, max(uA(x),uB(x)),max(vA(x),vB(x))) iX € E}

= {(x ta (), max (v (x),vB(x))) :X € E}

= (4")-(B).

Property 4.5: (4,) (B) = (4").(B)

Proof: (4.)'(B) = {(x, fa, (x), min (VA*(JC),VB(JC))) ‘X € E}

= {(x, min(p,(x), up(x)), min(vA(x),vB(x))) X € E}

= {(x, min (#A° (%), up (x)) , VA°(X)) X € E}

= (A).(B).

ACKNOWLEDGEMENT

I would like to thank Dr. T.K. Samanta, Uluberia College, West Bengal, India, for his support and guidance. He

really helped me in developing this research paper through his innovative ideas.

(1
[2

(3]
(4]
[5]
(6]

REFERENCES

K.T.Atanassove,” Intuitionistic fuzzy sets”,VIl ITKR Session, Sofia, 20-23 June 1983 (Deposed in Centr.Sc.-Techn. Library of the
Bulg. Acad. Of Sci., 1697/84). Reprinted: Int J Bioautomation, 20(S1), S1-S6, 2016.

K.Atanassov,” On Some Properties of Intuitionistic Fuzzy Sets”, Sci. Session in Memory to Acad. L. Tchakalov, Samokov, 33-35,
1986 (in Bulgarian).

K.T. Atanassove,” Intuitionistic fuzzy sets”, Fuzzy sets and systems 20 pp. 87-96,1986.

K.T. Atanassove, “Review and new results on Intuitionistic fuzzy sets”, INT. J. BIO. AUTOMATION, 20 (S1), S7-S16, 2016.

B.C. Mondal, “A note on induced intuitionistic fuzzy sets”, communicated for publication.

R. Verma and B.D. Sharma, “Some new results on intuitionistic fuzzy sets”, Proceedings of the Jangieon Mathematical Society, 16,
No.1, pp. 101-114,2013.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 95




