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ABSTRACT

In this paper, various operations in Intuitionistic Fuzzy Sets are discussed. Some theorems are proved for establishing the
properties of intuitionistic fuzzy operators with respect to different Intuitionistic fuzzy sets.
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1. INTRODUCTION

L.A. Zadeh [5] introduced the notion of a Fuzzy sub set p of a Set X as a function from X to [0,1]. After the introduction of Fuzzy
sets by L.A. Zadeh [5], the Fuzzy concept has been introduced in almost all branches of Mathematics. Then the concept of
Intuitionistic Fuzzy Set (IFS) was introduced by Atanassov [1] as a generalization of the notation of a Fuzzy set.

2. PRELIMINARIES

Definition 2.1 - Crisp Sets: Either the element belongs to the set or it does not is known as Crisp set.

Definition 2.2 - Fuzzy set:

A fuzzy set is built from a reference set called universe of discourse. Assume that U = {x, X,,..., X,} is the universe of discourse,
then a fuzzy set A in U (A c U) is defined as a set of ordered pairs

{(xi, pa(xi))

Where x; € U, 4 A: U — [0, 1] is the membership function of A and, p4(x) € [0, 1] is the degree of membership of x in A.

Definition 2.3 -Fuzzy Set Operations:

(i)Union : The membership function of the union of two fuzzy sets A & B with membership functions and it is defined as the
maximum the two individual membership functions. This is called the maximum criterion.

Haus= max (Ua, Up)

(ii) Intersection: The membership function of the intersection of two fuzzy sets A & B with membership functions and it is
defined as the minimum of two individual membership functions. This is called the minimum criterion.

Hanp= min (ny  pg)
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(iii) Complement: The membership function of the complement of a fuzzy set A with membership function is defined as the
negation of the specified membership function. This is called the negation criterion.

Ma=1-—p,

Definition 2.4 - Intuitionistic Fuzzy Set: An Intuitionistic Fuzzy Set A in a non empty set X is an object having the form A= {
(x, uy(x),v4(x))|x€E) }  where the functions u, : X— [0.1] and v, : X— [0.1] denote the degrees of membership and non
membership of the element xeX to A respectively and satisfy 0<u,(x) + v, (x) < 1 for all xeX. The family of all intuitionistic
fuzzy sets in X denoted by IFS (X).

Definition 2.5 - Basic Operations and Relations over Intuitionistic Fuzzy Sets: Two IFSs A and B the following operations and
relations can be defined as

A S B iff Forevery (Vx € E)(is(0< 500 and VA= V5(0) e @.1)
ADBIfFBSA 2.2)
A=B iff (VX € E)ua(®) = (0 and va®) = vs() e 2.3)
ANB = {(x,min (ua(), up()), max (va OvsCONXEE} e 2.4)
AUB = {(x,min (ua(ts(0)) max(vy COVsCONXEEY e 2.5)
AB = ({0 ua() HusOa Ot (0 va COVECONKEEY e (2.6)
AB = {0 a0 500 a() V500 —vaVECONKEEY e 2.7)
A = fUEw POMR0, gy 2.8)

Definition 2.6 - Special intuitionistic fuzzy sets:

0° = {x,0,1)xeE} e, (2.9)
E* = {x,1,00xeE} (2.10)
U* = {(x,0,0)xeE} @2.11)
P(EY)={AA= {(x, s VaCNXEEY} (2.12)
P(U"={BB={(x,0,vg(xeE}} e, (2.13)
P(O") ={0"} e, (2.14)

3. Relations On Basic Operations In Intuitionistic Fuzzy Sets

For every two given IFSs A and B has the forms:

A-B={(x,tua_pg (), va_gQONXeEY (3.1

Where
My (X) = pg (x)

My p(x)= 1=y (%) ifu,(x) 2 py(x)andv (x) Svy(xX)andvy(x) =0 .. (3.2)
0, otherwise
v, (x)

V, 5 (X)=1v,(x) ifp, (x) 2 py(x)andv ((x) Svy(x)andv,(x) >0 (3.3)
0,otherwise

and

AB={(x, uas (), vag CNNXEEY (3.4)

where
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(%)

Hyp(X) =1 tp(x) ifp,(x) < py(x)andv ((x) 2 vy (x)andp, (x) >0 (3.5)

0,otherwise
and

Vv, (x) = vy (x)
V5 (X)= 1=vy(x) ifu,(x)< py(x)andv ((x) 2 v (X)andp,(x) >0
1, otherwise

Theorem 3.1
Prove that A-A=0%*
Proof:

Let A= {{x, us(x), v (x))|x€E} , we have
Ba—a(x) = 0 and vy ,(x) =1
A-A={(x,0,1)|xeE)} = O*
Hence it proved.

Theorem 3.2
Prove that A: A=E*

Proof:
Let A= {{x, us(x), v (x))|x€E} , we have
Haa(x) =1 and vg,(x) =0

A: A= {(x,1,0)|xeE} =E*

Hence it proved.

Theorem 3.3
Prove that A-O*=A

Proof:
Let A= {{x, us(x), v, (x))|x€E} , we have
ta—o:(X) = p, (%) and v4_o.(x) = v, (X)

A-O* = {(x, i1, (x), V(X)) |xeE)} = A

Hence it proved.

Theorem 3.4

Prove that A: E¥=A

Proof:

Let A = {(x, s (x),v4(x))|xeE} , we have

MA:E*(x) = /’lA (X) and VA:E*(x) = VA (x)
A: E*={(x,1,0)|xeE)} = A
Hence it proved.

Theorem 3.5
Prove that A-U*=0*

Proof:
Let A = {(x, s (x),v4(x))|x€E} , we have
Pa-u«(x) =0 and vu_y.(x) =1
A-U*= {(x,0,1)|xeE} = O*
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Hence it proved.
Theorem 3.6
Prove that A: U*=0*

Proof:
Let A= {{x, us(x), v (x))|x€E} , we have
Uaux(x) =0 and vyp.(x) =1

A: U*= {(x,0,1)|xeE} = O*

Hence it proved.

Theorem 3.7
Prove that (A-B) +B=A

Proof:
Let A-B = {(x, pty_p(x),v4_p(x))|x€E} , we have

(X)) — g5 (X) v, (x)

Pa-p(x) = 1—/13 (x) and vy_p(x) = v, (x)
(e Hy(x) = pg(x) v, (%) X
A-B ={(x, () ) >I ek}
aBysB = (e 24 T Hs L) Vi) Sy e gy (v, () Y € B

1= (%) ' Vv, (x)

—((x, 14, (x),v,(x) )| x € E}
(A-B)+B=A

Hence it proved.
Theorem 3.8
Prove that (A: B) B=A

Proof:
Let A: B= {{x, 4uy.5(x),v4.5(x))|x€E} , we have

H4(x) _ VY4 (x) =V, (x)
and vyp(x) = —————

g (x) 1=v,(x)

wy(x) v, (x)=vy(x)

e (X) ’ 1=vy(x)

y(x) v, (x)=vy(x)

g (x) B V()

~ ({5, (D)., () )] x € B}

(A-By+B=A
Hence it proved.

HUa:B (X) =

A:B ={{x,

>|er}

(A:B)B = {(x, Y x € E} ((x, 1ty (x),v5(x) )| x € E}

Theorem 3.9
Prove that (A-B)-C= (A-C)-B

Proof:
L.H.S:
Let A-B = {{x, uy_p(x),v4_p(x))|x€E} , we have
4 (x) = 15 (x) _ V4 (%)
- _ al’ld VA_B (x) - - _

b = L) v, (%)
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Hy(xX) = pp(x) v, (x)
1= g5 (x) ' vV (x)
My (X) = pp(x) v, (x)

1= (%) ’ V(x)

A-B ={(x,

)Ixe E}

(A-B)-C={(x,

VIxe E3-{(x, uc(x),ve(x) )| x € E}

_ {<x, ”A(x)_”B(x)_”C(x)+ﬂ3(x)ﬂc(x), Va(X) MXEE | 0
1- Hp (x) Vp (x)vc (x)
R.H.S:
Let A-C = {{x, pa_c(x),v4_c(x))|x€E} , we have
oGy = HaD M)y = )
1= (x) Ve (x)
AC ={(x, 4 (x) — g (x) ' v, (x) > xe E1
1= 0 (x) Ve (x)
(ACyB=((e, 4D T H) Vi) iy (s () ) x € )

1= 0 (x) ' Ve(x)

= { <x, Ha () =y (¥) = o (0) + i (X b (x)’ Va(¥) > |xe E } ............................. In
1- Hp (x) Vp (x)VC (x)
From (I) & (II) L.H.S=R.H.S
Hence it proved.
Theorem 3.10
Prove that (A: B): C=(A: C): B
Proof:
L.H.S:
Let A: B = {(x, pta.5(x), V4.5 (x))|x€E} , we have
A 4(x) V()= ve(x)
: = —0Q d v, =4 = -
Ha:p () i, (X) and v4.(x) 1— v, (X)
(A By = (o2l VA ZVAE) (v () Y v e B
My (X) 1-v,(x)
—{<x, Ha(X) Ya () =V, (¥) =V () =V, (Ve (¥) VXEE | i, (IID)
Mg (X) e (x) (I=ve () -vy(x))
R.H.S
Let A: C= {{x, tg.c(x), Va.c(x))|x€E} , we have
_ Hy (%) VY4 (x) v (x)
Barc(x) = L ) and vyc(x) = —1 v, ()
Hy(x) v, (x)—v.(x)
(A:C:B = {(x, : | x € E}:{(X, 4 (x),vp(x) )| x€E}
Y v ! 4 (94 )
—{<x, Ha(X) , Va(X) =V (¥) =V (¥) =V (Ve () > |xe E } ................................ Iv)
Mg (X) e (x) (I=ve () =-vg(x))

From (IIT) & (IV) L.H.S =R.H.S
Hence it proved.

Conclusion

We have defined different operations of Intuitionistic Fuzzy Sets. Using these, we have proved different relations between these
operators in the intuitionistic fuzzy sets.
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