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Abstract

An operator is a special symbol for performing a specific function. Several operators like modal operators, topological
operators, level operators, etc. have been defined over intuitionistic fuzzy sets. At the same time, so many operations
were introduced and studied. The key objective of this paper is to study those operations over intuitionistic fuzzy sets
and to investigate their properties. Some new results are obtained and proved.
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1 | Introduction

@@Licensee Journal | The notion of fuzzy set was introduced and developed by Zadeh [15]. In fuzzy set concept, a
of Fuzzy Extensionand | membership function is defined to assign each element of the reference system, a real value in the

Applications. This article | interval [0,1]. The membership value of an element is 0 indicates that the element does not belong to
is an open access article

distributed under the

the class whereas the membership value of an element is 1 indicates that the element belong to that

class. Other values between 0 and 1 indicate the degree of membership to a class. The main limitation
terms and conditions of

: of fuzzy set theory is that the concept of nonmembership function and the hesitation margin are
the Creative Commons

Attribution (CC BY) ignored. After eighteen years that is in 1983, Atanassov [1] rectified this concept and introduced

license intuitionistic fuzzy sets as an extension of fuzzy sets accommodating both membership and

(http://creativecommons. | nonmembership function along with hesitation margin. It is to be noted that in intuitionistic fuzzy

org/licenses/by/4.0). set theoty, the sum of the membership function and nonmembership function is a value between 0
and 1.

Many mathematicians and researchers [4], [5], [7], [8], [9], [12] worked hard to develop and enrich this
subject. The notion of modal operator was first introduced by Atanassov [2]. Modal operators (O, Q)
defined over the set of all intuitionistic fuzzy sets that transform every intuitionistic fuzzy set into a
fuzzy set. Atanassov [4] also defined the operators (HH, X) on intuitionistic fuzzy sets and generalized
these operators into (H., X.) whete o € [0,1]. The behavior of these operators over the basic

operations and algebraic laws on intuitionistic fuzzy sets were rigorously studied by many researchers

(31, (91, [10], [11] [13], [14].
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In this paper, we concentrate deeply on the operations *, (O, M, 00, < and & which ate playing vital role
on intuitionistic fuzzy sets. In the main section of this paper, we try to investigate various properties of
these operations using modal operators and other generalized operators. Finally we construct two tables

to investigate the behavioral change of intuitionistic fuzzy sets under different operations and indicate
the observations.

2 | Preliminaries

Throughout this paper, intuitionistic fuzzy set and fuzzy set are denoted by IFS and IS respectively.

Definition 1. [12]. Let X be a nonempty set. A fuzzy set A drawn from X is defined as A = {<x,

pa(x)> x€X}, where pa: X—[0,1] is the membership function of the fuzzy set A. Fuzzy set is a
collection of objects with graded membership,i.e. having degrees of membership.

Definition 2. [2]. Let X be a nonempty set. An intuitionistic fuzzy set A in X is an object having the
form A= {<x, pa(x),va(x)>:xEX}, where the functions pa, va : X—[0,1] define respectively, the degree
of membership and degree of non-membership of the element xEX to the set A, which is a subset of

X, and for every element xEX, 0 < pa(x) + vax) =1.

Furthermore, we have ma(x)= 1- pa(x) - va(x) called the intuitionistic fuzzy set index or hesitation margin
of xin A. ma(x) is the degree of indeterminacy of x€X to the IFS A and na(x) €[0,1] ,i.e, na(x): X —[0,1]
and 0 < ma(x) =1 for every x€X.

nA(X) expresses the lack of knowledge of whether x belongs to IFS A or not.
Definition 3. [2]. Let A and B be two IFSs in X. The basic operations are defined as follows:

L [ inclution] AE B ©pa(x) < psx) and va(x) = va(x) V xEX.
1L [equality] A= B ©pax) = ps(x) and va(x) = vp(x) V x€X.
I11. [complement] A¢={<x, vA(X), pa(x) >: xEX},
IV. [union] AU B ={<x, max(pa(x), pe(x)), min(va(x) , va(x))>: x€EX}.
V. [intersection] AN B ={<x, min(ua(x), pa(x)), max(va(x) , va(x))>: xEX}.
VI [addition] A B ={<x, pa(x) + us(x) - pa(x) #8(x), va(x) ve(x)>: xEX}.
VII.  [multiplication] AQ B ={<x, pa(x) #B(X), va(x) + vB(x) -va(x) v(x)>: XEX}.
VIII. [difference] A- B ={<x, min(ua(x), va(x)), max(va(x) , pa(x))>: xEX}.
IX. [symmetric difference] AA B ={<x, max[min(pa(x), va(x)), min(us(x),va(x))], min[max(va(x),
b)), max(va(x), pa()]>: EX.
X.  [cartesian product] AX B ={<x, (ua(x) u8(x)), (va(x) vB(X))>: xEX}.

Definition 4. Let A and B be two IFSs in a nonempty set X. Then

L [7. AOB= {<xpa®) + us®)], ¥2[ va®x) + vs(x)] > : xEX}.
IL [4]. A$B= {<x, (ua®).us(X)/2, (va(x). va(x))/2 > : XEX}.

Definition 5. [2]. A is said to be a proper subset of B, i.e. AC B if AC B and A # B. It means pa(x)
< us(x) and va(x) = va(x) but pa(x) # pe(x) and va(x) 7 ve(x) for x€X.

Definition 6. [4]. [modal operators] Let X be a nonempty set. If A is an IFS drawn from X, then

. DA={<xpa),1-pa®) >:xEX},
II. 0A = {<x,1-vax),vax) > :x EX}.
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For a proper IFS, DAc A € OA and DA #A # QA.

Definition 7. [4]. Let X be a nonempty set. If A is an IFS drawn from X, then

EESE)
A A= (<,

va(x)+1

s >} and

& A — {< X, HA(X)+1 VA(X) >}

2 > 2

Cleatly HAC A c XA.

Definition 8. [4]. Let «€[0,1] and A be an IFS drawn from X, then

L
II.

H.A = { <x, a.paX), o va(x) +1- o« > : x € X},
XA = { <x,apa®) +1- o, ava(x) > :x € X}.

Definition 9. [4], [6]. Let X be a nonempty set. If A and B be two IFSs drawn from X, then

II.

I1I.

IV.

V.

VI

_ pa(x) + pg(x) va(x) + vg(x)
AxB={<x, 2(MA()+ up(®)+1) > 2(vA(X)+ vp(x)+1)

ua(x) pp(x) va(x) vp(x)
= ILZ >
AOB= 1<% 7000 1e0o+D) * 20a00vp (04D - ¥ € X1

>:x€EX Y,

pa(x) + pp(x) va(x) + vp(x)
X = P >
AN B 07 ie00) 1 2atT vaeoyrt - X E XD
pa(x) pp(x) va(x) ve(x)
= i< >
APB A% 000 ip00)+1° 200 vgo 1 - X E XD
ua(xX) + pp(x)  va(x) + vp(x)
= P >
ASB={<x HAGO+ HE(O+1° VAGO+ vp(O+1 € X},
A B=(cy, MO UM VA ve® oy

HA() mp(X)+1 7 v4(x) vg(x)+1

Some characteristics of the operations *, (O, ™, 9, < and & for two IFSs A and B are as follows:

I
II.

1.
1i.

iv.

Vi.

II1.

ii.
1.

iv.

vi.

IV.

A*B,A O B,A x B, A©B, A< B,and A & B are all intuitionistic fuzzy sets.
Cleatly,

O(A*B)CS (A*B)C0(A*B),

D AOB SAQOB) COAQB),
0 (A X B) S (AXB) S0 (AXB),
0(A©B)C (A©B)C 0 (A®B),
O(A<B) S (A<B)S O (A<B),
o(A>B)S (A>B)C O (A>B).

Furthermore,

(A +B) S (A*B)C X (A*B),
MAOBCSAOBCKMAOB),
H (A ™ B) S (A X B) S X (A X B),
FH (A B) S (A B) S X (A®B),
H((A<B) S (A<B) S X (A<B)
H(@A®>B) S (A>B) S X (A B).

H (A*B) =H.5 (A *B)and X (A * B) = X.5 (A * B). These equations ate also true for the operations
©, ™, %, <and &,



V.  Fora€[0,1],

{17

i H«(A*B)c X, (Ax*B.

11 anc (A O B) C &a (A O B), I Fuzzy. Ext. Appl
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v. MB.(A<BcKX.A<B),
vi. H. (A= B) c X, (A = B).

VI. Ha (A *B) cHB (A * B) fora < Band Ky (A * B) X6 (A * B) fory>8;a,B,v, 5 €[0,1].

3 | Main Results

Theorem 1. Let X be a nonempty set. If A and B be two IFSs drawn from X, then

I. DOAUB)C = 00(AU B)C,
II. Po(AUB)C = 00(AUB)C,
I DOANB)]C =0o(AN B)C,
IV. Po(ANB)C =0od(ANB)C,
V. DOA@B)|C =00(Ad B)C,
VL. 0oA@B)C =00A®B)C,
VIL. @0A®B)C=00A® B)C,
VIIL. PoA®B)C =00AQB)C,

IX. [@O(A-B)]C =00(A- B)C,
X. PoA-B)JC =00@A-B)C,

XL [DO(AAB)]C = 0o(AA B)C,
XII. 0o(AAB)]C = 00 (AAB)C,
XIIL 0O (AXB)C = 0o (Ax B)C,
XIV. [00(AXB)]C = 00 (AxB)C,

XV. [D0(A@B)C = 0o B B,
XVL. 0o(A@B)C = 00 (A B,
XVIL. [00(A$B)C = 00(A$B)C,
XVIIL [0o(A$B)C =o00A$B)C

Bhattacharya |]J. Fuzzy. Ext. Appl. 2(4) (2021) 377-387

Proof. Now (A U B) = {< max(p(x), ps(x), min(va(x) , vs(x)) >}
0 (A UB) = {< 1- min(a(x) , va(x)), min(va(x), va(x)) >}
[0 0 (AU B)] = {<1-min(a(x) , va(x)), min(va(x), va(x)) >}

[00(AUB)C = {< min(a(x), va(X), 1- min(a(x) , vs(x)) >}.
Again (AU B)C = {< min(va(x) , v(x)), max(pa(x), ps(x)) >}
O(A U B)C = {< min(va(x), vs(x)), 1- min(a(x) , ve(x)) >}

00 (AU B)C = {<minva(x), vs(x), I- min(va(x) , va(x)) >}.
Hence [0 O (AUB) € = 00 (AU B)C

Similarly (II) to (XVIII) can be proved.
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I [(© A) U (OB) C = (OAC) N@ BO,
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III. [(o A) N (0 B¢ = (OAC) U@ B,

381 N[0 A)N@B)C = (AC)U OB,
[

[

[

[

]
]
]
]
V. (@A @ ©B)C =(0A9)® (@ B,
)
)
)

VL. [0A) @ @B)] ¢
VIL [0A)® OB
VIIL [(0A) @ @B

@CAS) ® (0BO),
(0AS D (@ BO,
¢ = @A) P ©BO.

C

— = = =

Proof. Now [([@ A) U (0 B)] = {< max(ua(x), 1- vs(x)), min(1- pa(x), vs(x) >}
[(BA)UEB) ¢ = {<min(l- ua(), vs(x), max(ua(x), 1- vs(x)) >}.

Again (0A)N @ BO = <1-pa®), pa® > N < vp(x), 1-vp(x) >}

= {< min(l- pa(x), ve(x)), max(ua(x), 1- vs(x)) >}.

Thus [(@A) U ©B)] ¢ =(0A9 N @ BY

Hence the proof.

Similarly (IT) to (VIII) can be proved.

Theorem 3. Let X be a nonempty set. If A and B be any two IFSs drawn from X, then

I. oO0A*B]C =00(A*B)C,
IL PoA*B)]C =00(Ax*B)C,
IL COAQB)]C =00(AQ B)C,
IV. 0oAQOB)]C =00AQBC,
V. DOAXB)]C =00(AXB)C,
VI Po(AXB)C = 00 (AxB)C,
VIL [00A®B)]C =00 (A®©B)C,
VIIL [0o(A®©B)]C =00A®B)C,
IX. [DOA<B)C =00(A<B)C,
X. Po(A<B)C =00(A<B)C,
XL [DOA>B)C =00(A>B)C,
XI. Po(A>B)]C =00(A>B)C,
XIII. [00A©B)C =006 B)C,
XIV. oA ©B)]C =o00A6BC,
XV. [DOA$B)]C =00(A$B)C,
XVL. [0o(AS$B)JC =o00(A$B)C.

Some results on certain properties of intuitionistic fuzzy sets

_ _va(®)+ vg(®) vA(X) + Vp(X)
Proof. Now 0(A * B) = {< 1 =0 0 rve00+D) * 200+ ve00+D) )

_ va(x) + vp(x) va(x) + vp(x)
no@axB)={<1- 2WA0)+ vE()+1) 7 2(vA(X)+ vE()+1) )

_ va(X) + v(x) _ _val9+ vp(x)
[P OA B¢ =< g 0mvp00+D 7 |~ Toawr vp00rD)




{ va(X) + vp(x) pa(x) + pp(x)

1 C
Agam (A * B) < 2(wa )+ ve()+1) 7 2(pa()+ pp(x)+1) >} ”’-

_ vAKX) + vB(X) _va(¥) + vp(x)
O A * B)C — { Z(VA(X)+ VB(X)+1) 7 Z(VA(X)+ VB(X)+1) } I Fuzzy. Ext. Appl
_ va(x) + vp(x) va(X) + vB(X) 382
OO A B =S 0T 700D L T AT w0 D )

Hence [DOA *B)] ¢ =00 (A xB)C
Similatly (II) to (XVI) can be proved.
Theorem 4. Let X be a nonempty set. If A and B be any two IFSs drawn from X, then

L [@A)*©OB)]C =0A)*@BC),
L [OA)*@B)]C = @A) * OBC),
L (@A) O ©B)C =@©0A)O @BC),
IV. [0A)O@B)]C = @A) O ©BC),
V. [@A) X ©OB) ¢ =©AC)x (@BC),
VI [(0A)x @B)]C = (@AS) 6 (OBC),

VIL [@A)© ©B) € =0AC)0 @BC), é
VIIL [0 A)o (@B)] € = (@AC)o (0 BC), S
IX. (@A) <©@B)C =@©0Ac)<@BC), <&

X. [©A)<@B)€ = @AC)<(OBC), g

XI. [@A)>©OB)]¢ =0AS)>@BC), “i
XIL [©A)>@B)]¢ = @AS)s (OBC), S
XIIL (m [@A)© OB)]¢ =©0A)B @BC), =
XIV. [©A)© @B)]C = @A) @B, «
XV. [@A)$©OB)¢ —(<>AL)$(DBL) E‘
XVL [©A)$@B)C = (@AS)$©OBC). 3
<=

2]

Proof. These results can also be proved by similar manner as done in Theoren 3.
Theorem 5. Let X be a nonempty set. If A and B be any two IFSs drawn from X, then

I. oo(A*B) =o[@@A) * (@ B),
II. 00(A*B) =0[QA) *(©B)],
III. co(AQOB) =o[cA) O (@B),
IV. 00(AQOB) =0[CA) O @B)],
V. oo(AXB) =o0[(@A) X (oB),
VI. 00(AxB) =0 [©A) x ©B),
VII. oo(A®B) =o[@@A) (@ B),
VIII. 00 (A©B) =0[©A)©©B)],
IX. oo(A<B) =o|@@A) <@B),
X. 00(A<B) =0[©A) < ©B),
Xl. oo(Ae=B) =o0[@A) > (@B)),
XII. 00 (A=B) =0[(QA) = (©B),
XIll. oco(AGB) =o[oA) & @B),
XIV. 00 (ABB) =00 A & (©B)],
XV. oo(A$B) =o[CA)$ @B),
XVL. 00 (A$B) =0[©A)S$©B).



_ pA(X) + up(x) pA() + up(x)
f. S MAROF B g HAGOF B
Proof. Here 0 (A*B) = {< s oo 1™ 2untor im00eD)
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_ HAK) + pB(X) _#A®) + pB()
or DO (AxB) =< S T D) - Zuator apeeD)

pA() + pp(x) 1-pa(x) +1- pp(x) |

Acain (DA *0B) = (<
gain (0 A*0B) = {< S 0D 2un (0T mp0I+D)

A B) = (< HAK) + uB(x) 1- HAK) + pB(x) St
or O (B A*OB) =< S oD+ HuatoT 1s00+D

Henceoo (A*B) =o(oA=*0B).

Similarly (II) to (XVI) can be proved.

Proof. Here X (A * B) = K {<

or AR (A * B) = {< = (
or [BR (A B © = (< (B ety g), ¢

Again H (A * B) ¢ = H {<

4

— { va(X) + vB(x) %(

or KA A*B)C={<

g, Theorem 6. Let X be a nonempty set. If A and B be any two IFSs drawn from X, then
&
2 I [AXA*B)]c=KXKHEA*B)C,
£ I [XE A *B)]¢ = BAX (A*B)c,
£ . EXAOB)|c=XKHEAQB)C,
£ IV. [XE A QOB)¢ = HX AQB)C,
E V. [ERA®B)C = XKHAXB)C
g VI. KA AxB)¢ = AKX (A xB)C,
£ VIL. [HEX (A®B)¢ = KHA®©B)C
& VIIL. [XHE (A®B) ¢ = AKX (A©B)¢
E IX. [HX@A<B)]c=RKHEAIBC
8 X. [KXE A <B)C = AR A<B)C
2 Xl. [HX (A>B)¢ = XKHA>B)C
?a; XII. [XHE (A>B)¢ = AX (A>B)c,
o XI. HX AGB)|c=KXKHAGSB)C,
wg XIV. [XE AG©B) ¢ = AX AOB)C,
XV. [HX A$B) ¢ = KEAS$B)C
XVI. [KIEH A$B)]¢ = HX (A$B)cC.

HAK) + pB(x) va() + vB(x) |
2(ua()+ pp(I+1) " 20WA )+ vB(X)+1)

pa(x) + pp(x) )

va(X) + vB(x) |
2(ua()+ pp(9)+1)

= {<=( ,
2 4(va(x)+ ve(x)+1)
pA(X) + pp(x) ) 1( vA(X) + vB(X)

> +1
2(ua()+ pp(x)+1) ) >}

72 Mvp(x)+ vp(x)+1)

pa(x) + pp(x)
2(pa()+ pp()+1)

+1) >}.

2 \4(wa(x)+ ve(x)+1)

va(X) + vp(x) pa(x) + pp(x) )
2A()+ vp(0)+1)" 2(pa()+ up(x)+1)

pa(x) + pp(x)
2(pua()+ pup(x)+1)

+1) >}

4(A(9+ vB(X)+1)”

pa(x) + pp(x)
2(uA(9+ pp(9+1)

1(M+1), i( +1)>}.

2 \4(va(x)+ vp(x)+1)



Thus [HX (A*B)]¢ = K EH (A*B)¢
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Hence the proof.
Similarly (II) to (XVI) can be proved.

Theorem 7. Let X be a nonempty set. If A and B be two IFSs drawn from X, then

L [HEA=*B)]C = X [H@A=*B)]C
1. [KX A*B)]C =H[X(A=*B)]C
. BHEAOB)]C =XK[EHMAOB)C
IV. [XKKAQOB)JC=HKXAQOB)C
V. [EBEB(AMB)]C = X [H A xB)C,
VI. [XX (AxB)C = H[X (AxB)C,
VIL. [HHEH (A*B)] C = KX [H (A B)]C,
VIIL. [XX (A B)|C = H[X (A©B)]C
IX. [HE (A<B)C = X [H A<B)]C,
X. XK (A<B)C = H[XA<B)]C
XL [HEHA>B)C = X|[HA>B)C
XI. [KK (AeB)]C = H[X (A>B)C
XII. [EHE A B)C = K [H A6 B)|C
XIV. [XK (AG©B)C = EB[& (A@B)C
XV. HHEAS$B)|C = X[HAS$B)C
XVL. [KX (A$B)C = H[X (A$B)C

Proof. Obvious.

Theorem 8. Let X be a nonempty set. If A and B be two IFSs drawn from X for a € [0,1], then

Bhattacharya |]J. Fuzzy. Ext. Appl. 2(4) (2021) 377-387

I [H.X.A*B)] ¢ =X, H. (A* B,
II. [X.H. (A=*B)] ¢ =H.X. (A * B),
0L [H. X. (A O B)] ¢ =X. H. (A O B,
IV. [X.H.(AOB)¢ =H.X.AQO B,
V. [H. K. (AXB)] ¢ =X, H. (AX B,
VL. [X, H. (A xB)] ¢ =H,X, (A B,
VIL  [H. X, (A©B)] ¢ =X, H. (A© B,
VIIL  [X. H. (A ©B)] ¢ = H.X. (A®© B,
IX. [H.X.((A<B)]¢ =KX,H. (A< B,
X, [X.H. (A<B) ¢ =H.X. (A< B,
XL [H.X.A>B)¢ =K. H. (A B)Y,
XII. [X, H., (A>B) ¢ =H.X. (A B,
XML [H. K. (A @ B)] ¢ =X, H. (A © B),
XIV. [X.H. (A& B)¢ =H.X. A& B,
XV. [H.X.A$B)]¢ =X, H. (A$ B,
XVL [X.H. (A$B)] ¢ =H.X.(A$ B).
Proof. Now [X, (A * B) = [< q AT EB0 g o va0+ veld

2(pal9+ p()+1) 2(va()+ vp09+1)

pa(x) + pp(x)
2(pa )+ pp()+1)

- va(x) + vB(X)
OrEa&a(A*B)—{< 0((0( +1—a),a.am+l—a>}



va(x) + vB(X) pa(x) + pp(x)

T I e o A
1

: : - _ vA(X) + vB(X) pA() + pp(x) _
e bt Again Bl (A x BYC =< a g0 O a0t mgooeD T L &)
385

pa() + pp(x)

B vAK) + vBK) ~ _HAG)+ HB(Y
or M. (A* B ={< a.azrt i o - a, alag o

2(va(x)+ vp(x)+1) +1- (X) >}‘
Thus [H. K. (A *B)] ¢ = X, H. (A * B)
Hence the proof.

Similarly (II) to (XVI) can be proved.

Theorem 9. Let X be a nonempty set. If A and B be two IFSs drawn from X for o €[0,1], then

L [H.H. A *B) € _& [H (A * B)]c,
IL XX (A*B)] ¢ = [& (Ax* B)Jc,
1. [M. \. (AC)B)]C = X.[H. (A © B)¢,
IV. [X.X.(AOB) ¢ =H[X.AO B,
V. [H, H. (A % B)] ¢ = X,[H, (A x B),
VI XX (A B)] ¢ =H,[X. (A X B),
VIL [[H, B, (A ©B)] ¢ = X.[H. (A® B)C,
B [X. (A © B)IC,

IX. [H.H.(A<B)]¢ =KX.[H. (A< B,

X [X.X. (A<B) ¢ =H.[X. (A< B),

XI. [H.H.A>B)]¢ =X.[H. (A > B,
XIL  [X.X. (A B)] ¢ =H.[X. (A> B),
XIII. [H. . (A@B)] ¢ =KX,/H. (A B)C,

XIV.
XV.
XVIL

X.X. (A © B)] © _EEla[& (A © B)S,
H. H. (A$B)] ¢ = X.[H. (A$ B),
X.X. (A$B)] ¢ =H.[X. (A$ B)IC
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[
[
[
[
[
[
[
VIIL  [X.X. (AooB)]c =H.
[
[
[
[
[
[
[
[

hAG) + pB() VA + V()
Proof. [EH.H. (A * B)] = B{< alz "m0 7 “3eamrvaborn T 1~ %)

= (< a(a pa(x) + pp(x) ) ( va(X)+ ve(X)

+1-a)+1-
2a00+ 1500+ * & \ X 20a00+ vp00+1) “) o>}

_ va(X)+ vB(x) _ _ HAG) + pB(9)
or [H.H. (A * B)] ¢ = {< a(az(VA(X)+VB(X)+1)+1 oc)+1 «Q, oc(ocz(pA(X)Jr uB(X)+1)) >}

Aoai (A c— VA + VB L g _ HAG) + ()
gain [ (A * Ble={< a0 1o o e !

_ va(X)+ vp(x) pa(x) + up(x)
or K. [H. (A* BJc={<a (a a0+ Ta00D +1- oc) +1-q, oc(oc—z(HA(X)Jr HB(X)+1)) >

Thus [H.H« (A * B)] ¢ = K. [BH« (A * B)|©.
Hence the proof.

Similarly (II) to (XVI) can be proved.



Example 1. Let A= <.7,.2 > and B= <.0,.1 > be two intuitionistic fuzzy sets and # be any operation
defined in Definitions 9 and 4.

Qo
2=
o
=t
N
-
o
=

A#B

FH(A#B)

H. (A#B)

H s (A#B)

H. (A#B)

@V L 8RO ¥

<.2826, .1154>
<1479, .0098>
<3611, .1875>
<.2283,.0192>
<5652, .2308>
<.2958,.0196>
<.65, 15>

<.6481, 1414>

<1413, 5577>
<.0740, .5049>
<1806, .5938>
<1142, 5096>
<.2826, .6154>
<.1479, .5098>
<325, 575>

<3241, 5707>

<.0565, .8231>
<.0296, .8020>
<.0722, .8375>
<.0457, .8038>
<.1130, .8462>
<.0592, .8039>
<.13,.83>

<.12906, .8283>

<1413, 5577>
<.0740, .5049>
<1806, .5938>
<1142,5096>
<2826, .6154>
<.1479, .5098>
<325, 575>

<3241, .5707>

<2261, .2923>
<1183, 2078>
<.2889, 35>
<1826, 2154>
<4522, 3846>
<.2366, .5157>
<52, 32>
<5185, .3131>

Operator

A#B

X (A#B)

X > (A#B)

X s (A#B)

X s (A#B)

Y@V L 8RO *

<2826, .1154>
<.1479, .0098>
<3611, .1875>
<.2283,.0192>
<5652, .2308>
<2958, .0196>
<.65, 15>

<.6481,.1414>

<6413, .0577>
<5740, .0049>
<.6806, .0938>
<.6142, .0096>
<7826, .1154>
<.6479, .0098>
<.825, .075>

<.8241, .0707>

<.8565, .0231>
<.8296, .0020>
<.8722,.0375>
<.8457,.0038>
<.9130, .0462>
<.8592,.0039>
<.93,.03>

<.9296, .0283>

<.6413, .0577>
<5740, .0049>
<.6806, .0938>
<.6142,.0096>
<7826, .1154>
<.6479, .0098>
<825, .075>

<8241, .0707>

<4261, .0923>
<.3183,.0078>
<.4889, .15>
<.3826,.0154>
<.6522, .1846>
<4366, .0157>
<72, 12>
<.7185,.1131>

Taking two IFSs A= <.7,.2 > and B= <.6, .1 > we have constructed two above tables and observe the
various properties of IFSs on the basis of different operations. The observations are as follows:

L X2A#B) ¢ Xis(A#B) & X (A#B) while . (A#B) cH s (A#B) C H.s (A#B).
1. HsA#B) ¢ Hs(A#B) ¢ H. (A#B) while X s (A#B) cX 5 (A#B) c X, (A#B).

III. . (A#B) CHs(A#B) C s (A#B) C s (A#B) CX 5 (A#B) C X2 (A#B).

4| Conclusion

Some new properties are established in intuitionistic fuzzy sets with the help of certain operations

together with the modal operators. These will certainly give a new dimension for developing the

literature. As the new results are interesting and meaningful, these may be used in the practical field also.
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