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Abstract: There are various operators and operations in intuitionistic fuzzy set theory. The roles
of these operators and operations are very significant as they show a deeper interconnection
between the two ordinary modal logic operators. It can be well noted that modal operators can
change intuitionistic fuzzy sets into fuzzy sets easily. Considering all of these, we establish
several equalities on intuitionistic fuzzy sets.
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1 Introduction

The notion of fuzzy sets was introduced and developed by L. A. Zadeh [12] in 1965. Eighteen
years later, in 1983, K. T. Atanassov [1] introduced the concept of intuitionistic fuzzy sets as an
extension of fuzzy sets. The basic difference of these two concepts is that in fuzzy set theory
only membership function has been taken into account while in intuitionistic fuzzy set theory
membership function and non-membership function both are considered along with hesitation
margin. Researchers [5,7-11] are working hard to develop and improve this subject. There are
some operators Dy, Fy, g, G g, Ha”g,chﬁ, Ja,p, and J;B as well as some operations like *, ©,
>, 00, < and > in intuitionistic fuzzy set theory which are interconnected. In the main section of
this paper we concentrate on the relations between these operators and operations with the help
of modal operators and establish some significant equalities on intuitionistic fuzzy sets.
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2 Preliminaries

Definition 2.1 [12] Let X be a nonempty set. A fuzzy set A drawn from X is defined as
A = {{z,pa(z)) : © € X}, where g : © — [0, 1] is the membership function of the fuzzy
set A. The fuzzy set is a collection of objects with graded membership, i.e., having degrees of
membership.
Definition 2.2 [2] Let X be a nonempty set. An intuitionistic fuzzy set A in X is an object having
the form A = {(x, ua(z),va(x)) : * € X}, where the functions pa,v4 : x — [0,1] define,
respectively, the degree of membership and degree of non-membership of the element z € X to
the set A, which is a subset of X, and for every element z € X,0 < ps(z) +va(z) < 1.
Furthermore, we have m4(z) = 1 — pa(x) — va(x) called the intuitionistic fuzzy set index
or hesitation margin of = in A. 74(x) is the degree of indeterminacy of x € X to the IFS A and
ma(x) € [0,1] thatis s : o — [0,1] and 0 < 74(x) < 1 forevery x € X. ma(x) expresses the
lack of knowledge of whether x belongs to IFS A or not.

Definition 2.3 [4] Let X be a nonempty set. If A is an IFS drawn from X, then,
() OA = {{z,pa(x),1 — pa(z)) :x € X}

(i) OA={(z,1 —va(x),va(x)):z € X}
For a proper IFS, JA C A C QA and A # A # QA.

Definition 2.4 [4] Let o, 5 € [0,1] and A € IFS X. Then the following operators can be defined
as:
(i) Do(A) = {{(z, pa(x) + ara(z),va(z) + (1 — a)ma(x)) : x € X}.

(i) Fup(A) =A{(z, pa(@) + ama(z),va(z) + fra(z)) - v € X}, where a + § < 1.
(. apalx), Bua(x)) : 3 € X}, where o+ 8 < 1.
— ({2, apa(x), va(z) + Bra(x)) : # € X}, where a+ 8 < 1.

= {{z, apa(z),va(z) + B(1 — apa(z) —va(z))) : @ € X}, where v + 5 < 1.
i) Ja,5(A) = {{z, pa(x)

(vii) J3 5(A) = {{z, pa(z) + a(l — pa(z) — Bra()), Bra(x)) : v € X}, where o + 3 < 1.
Definition 2.5 [3,6] Let X be a nonempty set. If A and B be two IFSs drawn from X, then,

A up(@)  va@)ive@) |\ |
) Ax B = {2, 50 im0 20a @) ron@ D) - L € X

+amy(z), fra(z)) v € X}, wherea + 3 < 1.

T _ pa(z)up(x) va(z)vp(x) .
(i) A© B ={{2, 50, myup@ 1) a@ra@ ) - € Xh

@nn@)  va@ivs@)
(iif) Ava B ={(@, 55 e runens1 Waterruanr) 7 € X,

: _ pa(x)pp(z) va(z)vp(x) .
(iv) AcoB = {(2, 50 t5m N1 2oa@va@nr) | L € X b

Dtun@)  va@)tvs@) |
(V) Ap B = {(z, falrbesy, i) o € X},

pa@n) _va@vs) y .
) AQB = {{z, i matmstrn) ¢ € X
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3 Main results

Theorem 3.1. Let X be a nonempty set. If A and B be any two IFSs drawn from X and
a, € [0,1], where a + 8 < 1, then

(i) [O(Da(A* B))]“ = O[Da(A * B)]°,
(i) [0(Da(Ax B))€ = O[Da(A * B)|°,
Qi) [O(Fa (A% B))|C = O[Fas(A* B)°,
(V) [O(Fas(A = B))|” = O[Fos(Ax B,
V) [O(Gap(Ax B))) = O[Gas(A* B),
(Vi) [0(Gap(Ax B))” = O[Gas(A* B)J,
(Vi) [O(Ha,s(A * B))| = O[Ha,s(A * B)],
(viii) [O(H,p(A % B))]¢ = O[Ha (A x B)|,
(ix) [O(H; 5(A = B))]” = O[H; 5(A* B,
(x) [O(H, (A * B))|“ = DO[H, 4(A* B)]°,
(xi) [O(Ja,s(A* B))]” = O[Ja,s(A* B)],
(xi) [0(Jas(A* B))]” = OfJa,s(A * B)|,
(xiii) [O(J5 5(A = B))I = O[J; 4(A* B)I,
(xiv) [O(5 5(A* B))Y =TI 5(A = B)]“.

Proof. (i) Now
Do (Ax B) = (pawp(x) + amawp (), vawp(2) + (1 — @)Tasp(x))

O(Da(A* B)) = (pass(z) + amawp(), 1 — (1a.p(7) + aTa.p(7)))

[O(Da(A* B))]” = (1 = (na:p(2) + 07 4:5(2)), (pa<p(2) + amap(2)))

Again,
[Da(A* B)]” = (vap(2) + (1 = ) Taun(2), paun(@) + 0T aun(@))
O[Da(A % B)| = (1 = (pawp(2) + amacp (@), pacs(z) + amaup(@)).
Hence
[O(Dy (A x B))]C = O[Da(A x B)©.
Similarly (ii) to (xiv) can be proved. 0

Theorem 3.2. Let X be a nonempty set. If A and B be any two IFSs drawn from X and
a, € [0,1], where a + 8 < 1, then:
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Proof. (ix) Let us have o + 5 < 1. Now
HG 5(A® B) = (apaos (), vaos(®) + B(1 — apacs () — vaos(x)))

O(H, 5(A© B)) = (apaes(x), 1 — apaes(r))
[O(H 5(A© B))|° = (1 — apaws(), apacs(x))

Again,
[H: 5(A© B)) = (vaos(x) + B(1 = apaes(@) — vaos(2)), apass(@))
O[H 3(A® B)|” = (1 — apaos(®), apans(z))
Hence
[O(H; 5(A© B))® = O[H, 4(A® B)“.
Similarly (i) to (viii) and (x) to (xiv) can be proved. O

Theorem 3.3. Let X be a nonempty set. If A and B be any two IFSs drawn from X and
a, B € [0,1], where o + 8 < 1, then:

(i) [O(Da(Apa B))]¢ = O[Do(A = B))C,

(i) [O(Dy(Aa B))]C = O[Da(A B)]C,
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1,

[Gas( )],

(Vi) [O(Gap(Apa B))” =0[Gas(A > B,
(vii) [O(Ha,s(A b B))| = O[Ha,s(A > B)]%,
(viii) [O(Ha,5(A > B))| = O[Hap(A > B)]%,
(ix) [O(H; 35(A > B))]“ = O[H; 5(Apa B),
(x) [O(H; 5(Apa B))“ = O[H; 5(A > B)|,

Proof. (iii) Let us have oo + 5 < 1. Now

Faﬁ(A > B) = <,uA|><]B(.Z') + 067TA|><1B(37), VADQB(x) + BT‘-AMB(x)>
O(Fa5(A > B)) = (pasp () + aTasap (), 1 — (fas(T) + 0T 405 (7))
[O(Fas(A>a B))] = (1 = (nasap(7) + aTarp (7)), (1asan(2) + aTasap(1)))

Again,
[Fa,ﬁ(A > B)]C = <VAMB($) + BT"AMB(I)a :uA[x]B(fE) + aWAmB(fE»
O[Fa,s(A < B)Y = (1 = (pasan(1) + a5 (), pasan (7) + AT asap (1))
Hence
[O(Fas(Aa B)))C = O[Fy (A B)°.
Similarly (i) to (ii) and (iv) to (xiv) can be proved. 0

Theorem 3.4. Let X be a nonempty set. If A and B be any two IFSs drawn from X and
a, B € |0,1], where o + 5 < 1, then:

(i) [B(Da(Ac0B))]” = O[Da(Ac0B)],
(i) [0(Da(A00B))| = O[Da(Ac0B)]C,

(i) [O(Fop(AcoB))]” = O[Fups(AcoB),
(iv) [O(Fa5(Ac0B))] = O[F, 5(A0B)],
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Proof. (v) Let us have o + 5 < 1. Now
Gaﬁ (AOOB) - <a:quoB<x)> /BZ/AOOB<:U)>

O(Gas(AcoB)) = (apaces(), 1 = (apiacs(1)))
[O(Gas(AB)] = (1 = (aprascn (%)), atinses(@)).

Again,
(Gap(A00B)]” = (Brasen (@), atpraccn (7))
OlGas(A B)I = (1 = (ahacen(x)), afracos ().
Hence
[O(Ga,5(A00B))|” = O[Ga,s(AccB)] .
Similarly (1) to (iv) and (vi) to (xiv) can be proved. ]

Theorem 3.5. Let X be a nonempty set. If A and B be any two IFSs drawn from X and
a, € [0,1], where a + 5 < 1, then:

137



( (

(viii) [O(Hap(Ar> B))|C =O[H,5(A> B
(
(

Proof. (vii) Let us have o + 5 < 1. Now

Hop(A> B) = (apar(7), Var5(7) + Brass(T))
O(Hap(A> B)) = (aprasp(r),1 — (pasp()))
[O(Has(A> B))]¢ = (1 = (aprac5(2)), (apas5(x)))

Again,
[Hap(A > B)]C = (VasB(7) + Brasp (), pranp(T))
OlHa (A B)” = (1~ (apar5(2)), ot s(w))
Hence
[O(Ha (A B))” = O[Hap(A > B)°.
Similarly (i) to (vi) and (viii) to (xiv) can be proved. ]

Theorem 3.6. Let X be a nonempty set. If A and B be any two IFSs drawn from X and
a, € 1[0,1], where a + 3 < 1, then:

O[D.(A < B))°,

=
S
g
I
A
3
S
I



Proof. (xi) Let us have o + 8 < 1. Now

Ja,ﬂ(A < B) = (paa(®) + amaqap(z), Braqas(z))
O(Ja,s(A < B)) = (paap(z) + amaap(z), 1 — (taap(@) + amaqp(z)))
[O(Jap(A < B = (1 = (paap(®) + amaqap(@)), (paap(®) + amaqp(z))).

Again,
[Ja,8(A < B)]C = (Bvap(2), paap(x) + amaqp())
OlJap(A< B)® = (1 — (paap(x) + amaap (), paap(®) + araap(z)).
Hence
[O(Ja,s(A < B))I = O Jas(A < B)C.
Similarly (i) to (x) and (xii) to (xiv) can be proved. ]

Theorem 3.7. Let X be a nonempty set. If A and B be any two IFSs drawn from X and
a, € [0,1], where a + 8 < 1, then:

@ [(ODa(A)) * (0Da(B))]” = O[Da(A)] + D[Da(B)],
(i) [(0Da(A)) * (ODo(B))]“ = O[Da(A)]  O[Da(B)]
(iii) [(OFa5(A)) * (OFas(B))] = O[Fas(A)]“ * O[Fos(B)]°
() [(OFa,3(A)) * (OFo5(B))| = OlFas(A)] * O[Fos(B)]
V) [(OGa5(4)) * (0Gas(B))] = O[Gas(A)] * D[Gap(B)],
Vi) [(0Gap(A)) * (OGas(B)] = O[Gas(A)] * O[Gas(B)]
(viD) [(OHap(A)) * (0Hap(B))| = O[Hap(A)]” * O[Has(B)],
(viii) [(O0Ha,5(A)) * (OHap(B))] = O[Ho5(A)] * O[Ha,s(B)]
(ix) [(BH; 5(A)) * (OH 5(B))|” = O[H 5(A)|” « O[H; 5(B)],
() [(OH; 5(A)) * (OH 5(B))]” = D[H; 5(A)] * O[H;, 5(B)]°,



() [(OJap(A) * (0Jas(BYI = 0l Jas(A]C * Olas(B)F,
(xil) [(0as(4)) % (O s(B))]E = Ol s(A)) * O[Jus(B)IE,
(xiii) (D17 5(A)) * (02 5(B))I = O[3 5(A)]C * O 4(B)I°.
(xiv) [0 5(A)) * (O 5(B)IE = O 5(A)] # O3 5(BC.

Proof. (1) Now

O(Da(A)) = (palz) + ama(z), 1-(pa() + ama(z)))
0(Da(B)) = (I-(va(z) + (1 — a)mp(2)), va(2) + (1 — a)mp(7))

So
)  ((pale) + ama(@) + 1 (vs(e) + (1 — a)mp(2)))
(O ) * OLl BN = {5 )+ ama@) + T (vs(@) + (1 - ams(@) + 1)
(- (ale) + amae) + volo) + (1= mafa))
B0 — (a(a) + ama(®)) + v5(@) + (1 = @)mp() £ 1)
Therefore,

(1 — (pa(z) + ama(z)) + vp(x) + (1 — a)mp(x))
(2(1 = (pa(@) + ama(x)) +va(z) + (1 — a)mp(x) + 1))
((pa(z) + ama(z)) + 1 = (wp(z) + (1 = a)mp(2))) >
(2((pa(@) + ama(z)) + 1 = (vp(z) + (1 — a)mp(z)) + 1))

(ODa(A)) * (0Da(B))] = {

Again,
[Da(A)]° = (va(e) + (1 — a)ma(@), pa(e) + ama(z))
O[Da(A))° = (1-(pa(z) + ama(x)), pa(x) + ama(z))
And
[Da(B)) = (vp(z) + (1 — a)mp(x), pp(z) + amp(z))
O[Du(B) = (vp(x) + (1 — a)mp(2),1 = (vp(z) + (1 — )mp(z)))
So

(I(pa(z) + ama(z)) + vp(x) + (1 — a)mp(z))
(2(1-(pa(z) + ama()) + vp(z) + (1 — a)rp(z) + 1))
((pa(z) + ama(@)) + 1-(vp(r) + (1 = d)mp()))
(2((pa(z) + ama(@)) + 1-(vp(z) + (1 — a)mp(r)) + 1))

)

Hence
[(EDa(A)) * (0Da(B))] = 0[Da(A)]“ * O[Da(B)]“.

Similarly (ii) to (xiv) can be proved.
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Theorem 3.8. Let X be a nonempty set. If A and B be any two IFSs drawn from X and

0, 1], where o + < 1, then:

[t}

a, e

~—

—

—~

—~

—~

~—

—

—
—~

—~

~—

—

— = = =

~—r ~— ~— ~— R — o) o

s

_— o " o/

—~

~—

~—  —

[

~—~

~—

—

~—~

~—

—

—~

~—r

—

—_— —_— — — — —
P —_ - - — — —_ —

~—_— ~— Y~ Y~ ~

~_

—~
—~

~—

~—

~—

~—r

—~

~—

—~

~—

— =~ =N =

~—r

— —~
— — —~
~~ — —~ —_ [

—~

~—

~—

P T

~—

—~

-~ =

~—r

~—

~— ~— N~ Y~ Y~ ~—  ~  ~  ~ @ ~ ~  ~

v)
(vi)

(vii)

(viii)

(ix)
()
(xi)

SRS
R A
@ 9
= =
<O
® ©
OO
= =<
ﬁ(m,
= 5
0 <
1 Il
SEENSE
R A
Q9
~ X
0 <
®© O
= =
= =
SN
< U
xR
p—

(xiv)

Proof. (ix) Let us have o + 3 < 1. Now

(paos (), vaos(r) + B(1 — apaos () — vaos(®)))

H: 4(A® B)

{apa(), 1-apa (@)

D(H;,5(A))

(1= (vp(2x) + (1 —app(r)=vp(2))), vp(r)+ /(1 —apus(z) —vs(r)))

O(Hg5(B))

([apa(@)][l = (vs(z) + B = app(r) — vp(x)))])
2l(pa(@))][1 = (va(z) + (1 — app(x) —vp(x)))] +1])°

[(OH 5(A) © (OH; 5(B))]

((Iapa(x))(ve(z) + B = app(r) — vp(x)))
Cl(1-apa(@))(ve(z) + (1 — app(r) — vp(z)) + 1))

So

((Iapa(e))(vp(z) + S(1 = aps(r) — va(r)))
2l(1-opa(@))(vp(x) + B(1 — app(z) —vp(x)) +1])°

(OH; 5(A)) © (OH 4(B))]” = {

(lapa(@)][1 = (va(x) + B(1 — app(z) — vp(2)))])
Cllapa(@)][L = (va(x) + B(1 — app(z) —vs(z)))] + 1))
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Again,

[H 5(A) = (valz) + B(1 = apa(z) = va(@)), apa(z))

OH 5(A))” = (1-apa(z), apa())

[Hy 5(B))C = (vp(2) + B(1 — app(2)-vs(x)), aps(r))

O[H; 5(B)I° = (vB(2) + B(1 — app(z)-vs(x)),1 = (vs(@) + B(1 - app(z)-vp())))

Then,

((A-apa(@))(vp(x) + B(1 = app(r) — vp(2)))
Cl(1-apa(@))(ve(@) + (1 — app(r) — vp(z)) + 1))

OH; 5(A)) © OH 4(B)) =

(apa(@)][1 = (v(x) + B = app(r) — vp(2)))])
Cllapa(@)]l = (va(x) + B(1 = app(z) = vp(2)))] +1])

Hence

(OH; 5(A)) © (OH 5(B))|” = OlH, 5(A))” © O[H, 4(B)]".

Similarly (i) to (viii) and (x) to (xiv) can be proved.

Theorem 3.9. Let X be a nonempty set. If A and B be any two IFSs drawn from X and

0, 1], where o + < 1, then:
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Proof. (i1) Now

O(Da(A)) = (I-(vale) + (1 — a)ma(x)), va(z) + (1 — )ma(z))
O(Da(B)) = (us(x) + amp(z), 1-(us(z) + arp(r))).

So
(1 (wale) + (1 — a)ma(e)) + (upla) + amp(2))
(OLal)) o (BPa(B)) = (11 a ) + (1 = a)ma()) + (us(x) T amp(a)) 1 1
(vale) + (1= a)mafa) + (1-(uala) + amp(a)
@) + (1~ ayma(@)) + (I (pp(x) - amp(e)) + 1
Therefore,

e, (walz)+ (1 —a)ma(x) + (1-(us(x) + arp(x)))
[(ODa{A)) b (BLalB)™ = (5 oy T 0 ) ma @) + (L (n (@) + amn (@) £ 1
(A-(va(z) + (1 — a)7ma(®)) + (pp(x) + amp(z)) >
2((1-(va(@) + (1 = a)ma(z)) + (up(z) + amp(r)) +17
Again,
[Da(A)C = (va(z) + (1 — a)mwa(z), pa(z) + ama(z))
O[Da(A)]° = (valz) + (1 — a)ma(x),1 = (va(z) + (1 — a)ma(x)))
[Da(B))° = (vB(2) + (1 — a)mp(x), pp(z) + amp(z))
O[Da(B))” = (1 = (up(x) + amp(z)), ps(z) + amp(z))
So,

+ (1 —a)ma(z)) +1 — (us(2) + amp(z))
(1 —a)ma(x)) +1 = (us(z) + amp(z)) + 17
((1— (valz) + (1 — )ma(x))) + (u5(x) + amp(2))
(2((1 = (va(z) + (1 = )ma(@)) + (u5(2) + amp(z)) + 1

).
Hence

[(0Da(A)) > (ODa(B))] = O[Da(A))” > O[Da(B))°.
Similarly the other parts of the theorem can be proved. U

Theorem 3.10. Let X be a nonempty set. If A and B be any two IFSs drawn from X and
a, e [0 1], where oo + 8 < 1, then:

() [(ODa(A))20(0Da(B))| = O[Da(A)]“oc0[Da(B)],
)
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(viii)

(x)
(xi)

(xii)

(xii1)

(xiv)

Proof.

(I-(va(z) + ra(x)), va(z) + Bra(z))

O(Fa,s(4))
O(Fos(B))

{up(w) + amp(2), 1-(up(z) + amp(x))).

So

(1-(va(z) + ra()))(up(x) + omp(z))
(2(1-(va(z) + fra(@))(us(r) + amp(r)) + 17

[(OFa,5(A))oo(Fy,5(B))] = (

(va(z) + Bra(e))(A-(ps(x) + amp(z)))
2wa(z) + fra(x))(1-(us(2) + amp(z))) + 1

Therefore,

(va(2) + Bra(@)) (1 (up(a) + amp(a))
2val@) + Bra@)(L (up(@) + amp(x))) + 1

[(OFus(A))oo(0F, 5(B)))C

(1-(va(z) + pra(x)))(us(x) + arp(r))
2(1-(va(z) + pra(2)))(ps(r) + arp(z)) + 1

Again,

[(Fas(AN] = (val@) + Bra(z), pa(z) + ama(z))

[(Fas(B))]C
Ol(Fas(A))]” = (valz) + ra(z), 1-(va(z) + Bra(z))),

Ol(Fas(B))]”

(vB(r) + Brp(z), pp(z) + arp(r))

(I-(pp(x) + amp(x)), pup(x) + arp(x))

So

(va(2) + Bra(@)) (1 (up(x) + amp(a))
(2(val@) + Bra@)(L (us(z) + amp(x))) + 1

O[(Fa,5(A))]“000(Fas(B))) =

(1-(va(z) + Bra(x)))(us(x) + amp(2))
(2(1(va(z) + Bra(2)))(pp(z) + amp(z)) + 1

Hence

O Fo,5(A)]“000[Fa,s(B))“.

(OFus(A))oo(0F, 5(B)))C

Similarly the other parts of the theorem can be proved.
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Theorem 3.11. Let X be a nonempty set. If A and B be any two IFSs drawn from X and

0, 1], where o + < 1, then:
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(xiii)
(xiv)

O(Gap(A)) = (1-(Bra(x)), Bra(z))

D(Fas(B))

{aup (@), 1-(app(x)))

So

(1 = (Bra(@))) + app(x)
(1= (Bra(x))) + (aps(x) +17

[(0Ga,5(A)) > (DGap(B))]

(Bra(x)) + 1 — (app(x))
(Bra(z) + (1 = (app(x))) +1

Therefore,

(Bra(z)) + 1-(app(x))
(Bra(z) + (I-(apup(x))) +1°

[(0Gas(A)) & (OGas(B))]

(1-(Bra(z))) + app(z)
(1-(Bra(z))) + (app(r)) + 1

Again,

(Bra(z), apa())

(Gap(A))]"
(Gas(B)))C

(Bvp(x), aps(r))

145



(Bva(x),1-(Bra(x)))

O[(Gap(ANI

Ol(Gas(BNIC = (1-(aus(2)), aus(@)).

So
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+12
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=
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2=
e
e
— S
+ |4
\I/(
|
(Tw
=
2

=

O[(Gas(A)I“B0[(Gays(B))]” =

Hence

= 0[Gas(A)]° > 0[Gas(B)).

[(0Ga,5(4)) > (OGa5(B)))

Similarly the other parts of the theorem can be proved.

Theorem 3.12. Let X be a nonempty set. If A and B be any two IFSs drawn from X and

0, 1], where o + < 1, then:
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(viil)
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(xi11)
(xiv)

Proof. (viii) Let us have o + 5 < 1. Now

(1= (va(z) + Bra(x)), valx) + bra())

(app(z), 1-(app())).

O(Hap(A))

D(Has(B))
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So

(1-(va(z) + fra(x))(opp(r))

[(OHa,5(A)) < (OHa3(B))] = (

1 (
(1-(va(z) + Bra(z))(aps(z)) + 17
(va(z) + Bra(z)) (1-(pp(x))) >
(va(z) + Bra@)(1-(app(z))) + 17
Therefore,
o _, (al@) + Bra(x))(1-(aps(2)))
(Oas( ) < OHesl D= G o) ¥ Braa) (- (o a))) + 1
(L-(valz) 4+ Bra(@))(app(x)) >
(1-(va(@) + Bra(z))(opp(z)) + 17
Again,
[(Ha,s(A)] = (vale) + Bra(x), apa(z))
[(Ha,5(B)))” = (va(z) + Brp(e), app(r))
O[(Ha (A = (va(z) + Bra(e), 1-(va(z) + Bra(z)))
Ol(Hap(B)) = (1-(aup(2)), aup(z)).
So,

iy (va(z) + Ara(e))(A(ops(2)))
(va(z) + pra(z)(1-(aps(r))) + 17
(1-(va(z) + Pra(z))(ops(2)) >
) :

(1-(va(x) + Bra()) (app(e)) + 1
Hence
(OHa,5(A)) < (OHa,5(B))]” = O[Ha,(A)] < O[Ha,s(B)]".
Similarly the other parts of the theorem can be proved. U

4 Conclusion

Some new equalities are established in intuitionistic fuzzy sets with the help of certain operations
together with the modal operators. These will certainly help us to investigate many other properties
in connection to intuitionistic fuzzy operators in near future.
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