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This study aims to investigate the realm of operator theory related to Fuzzy Soft Theory. Based on fuzzy soft
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inverse named the fuzzy soft n -quasi Drazin inverse hyponormal operator (FSn-QDI-hyponormal) operator.

Moreover, some analytical traits are revealed for this imposed operator. In addition, the Fuzzy Soft spectrum
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1. Introduction

Operator theory (OT) is a significant realm of mathematics,
mainly functional analysis. It is an intrinsic resource that
numerous engineers and scientists rely on. This theory
studies operators, their merits, and behaviors on complex
Hilbert spaces. Among the important categories that have
received wide attention in recent decades is the category
of quasihyponormal operators. With the development of
research in this field, modern trends have emerged that
aim to link quasi-hyponormal operators. In 1981, Gupta
and Ramanujan [1] focused on analyzing the the spec-
tral structure of class k-quasihyponormal operators and
he also provided a general matrix representation for any
operator belonging to this class. In 1984, Putinar [2] pro-
posed a universal functional model for hyponormal oper-
ators, where studied that every hyponormal operator is
subscalar operator. In 2016, Bachir and Altanji [3] stud-
ied a class of (p,k)-quasiposinormal operators and con-
cluded that the generalized derivative resulting from prov-
ing Putnam-Fugede theorem is orthogonal to its kernel. In

2017, Senthilkumar and Parvatham [4] studied the spec-
trum the class of k-quasi*parahyponormal and proved the
correspondence of non zero points to the approximate poin
spectrum and joint. In 2019, Sitati [5] introduced ageneral-
ized class G4 of A-unitary, Anormal and A-hyponormal
operators and the properties of this class of operators where
explained and proven A-unitary equivalence is an equiv-
alence relation it also proves many results in terms of po-
lar analysis of an operator T. Afterwards, In 2020, Atheab
and Mohsen [6] introduced a new generalization for hy-
ponormal operators, which gave the solvability of the A-
commuting operators and studied some properties of these
operators. In 2022,Zuo and Zuo [7] introduced the class
of quasi-hyponormal operators and studied some spec-
tral properties of this class. but some of these may not be
closeable. In 2022, Mohsen [8] studied some properties
using (A, y)-commuting operator equations, such as the
product of two (N, K) hyponormal operator and the prod-
uct of two (h, M)-hyponormal operators, and solved the
(A, u)-commuting operator eguations for these operators.
Whereas ,In 2020, Dana and Yousefi [9] studied the gener-
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alized class of D-hyponormal operator and extended the
concept of Dnormality and achieved fundamental results in
proving many theorems to include a wider range of cases
within Hilbert spaces. In the same year, Chellali and Benali
[10] studied a new class of operators defined on complex
Hilbert space,named (n, m)-power-D-hyponormal opera-
tors, which is related to the Drazin inverse through which
the proposed operator is defined. They also studied some
of its advantages and presented some practical examples.
In 2020, Dharmarha and Ram [11] studied two general-
ized classes of operators linear operators on Hilbert spaces,
namely the (m,n)-paranormal and (m,n)-paranormal op-
erators. In 2022, Mesbah and Messaoudene [12] studied a
special claas of D-hyponormal and D-quasihyponormal op-
erators and investigated some properties of these operators,
they also presented a generalized study of Fuglede-Putnam
theorem. In the same year. Benalia [13] studied some
basic properties of a new class of (n, m)-power-D-quasi-
hyponormal operators generalizations closely related to
the Drazin inverse. In 2023, Mohsen [14] considered the
notion of an Mhyponormal operator, a novel extension of
the hyponormal operator, and discussed several crucial out-
comes related to it. Moreover, Shen et al. [15] introduced a
class of p-quasi-nhyponormal operators and demonstrated
their structural properties via the Hansen inequality and
Lowner-Heinz inequality. Afterwards, in 2024, Mohsen
[16] established the notion of k Quasi (A — M) -hyponormal
Operator. In addition, AlShammari [17] formulated an-
other generalization related to the Drazin inverse called
(n, m)-Drazin normal operators. In 2024, Mohsen [18] intro-
duced a completely new class of quasi operators, named
(n, D)-quasi operators on the Hilbert spaces using Drazin
inverse,also studied the scalar and power of this concept
and proved of the Tensor product and direct product for
this class. In 2020, Yan and Zeng [19] introduced new
proposals of Cline’s formula Jacobson’s lemma and for
Drazin inverses, generalized Drazin inverses. Whereas, In
2025, Mohsen and Barghooth [20] introduced a new class
of bounded operators named the adjointable normal power
operators, established several fundamental properties of
this class and investigated the direct sum and tensor prod-
uct for this newly proposed category .In 2025, Dana et al.
[21] likewise provided some findings on the inequalities
and generalized outcomes of the D-hyponormal operator.
In the same year, Mohsen and Khalaf [22] introduced a new
generalization of quasinormal operators, named (k, n, N)-
quasi normal operators, and investigated its relationships
with normal operator and k-quasinormal, n-quasinormal
of this generalization according to the necessary conditions.
In past years, numerous researchers, such as Campbell

and Meyer [23], Duggal and Kim [24], Chen and Sheibani
[25], and Qin and Lu [26] have other generalization and
important developments in Drazin inverse theory and its
extensions in different fields, such as Weyl’s theorem and
the Spectral Mapping Theorem they have also discussed
several other properties that coud be generalizations that
open up horizons for applications in the analysis of nor-
mal and hyponormal operators and its implementations
within Hilbert spaces and Banach algebras. In this context,
Zadeh [27] in 1965 introduced a significant mathematical
concept called fuzzy sets. Subsequently, Molodtsov [28]
in 1999 established Soft Set Theory (SS-T) as an elegant
mathematical tool for treating uncertainty and assorted
complex problems. In 2001, Maji et al. [29] combined the
principles of fuzzy and soft into an interesting idea, which
is named Fuzzy Soft Set (FSS). Fuzzy Soft Set Theory (FSs-
T) is a substantial theme. Many investigators have studied
numerous elegant implementations of FSs — T in varied dis-
ciplines and contributed to the expansion and highlighting
of considerable new characteristics on this topic. Among
their pivotal contributions are, for instance [30-38]. Sub-
sequently, In 2020, Faried et al. [39] they studied several
generalized concepts on (FS) system , where presented a
generalizion of the fuzzy soft orthogonal family and the
fuzzy soft orthonormal family also studied fuzzy soft spec-
tral and fuzzy soft spectral radius with other types of fuzzy
soft Linear operators ,also presented a definition of fuzzy
soft shift from right and left and they concluded that fuzzy
soft Hilbert space is fuzzy soft self-dual. In 2021, Faried
et al. [40] investigated the fuzzy soft Hilbert space principle
alongside its attributes and distinct new outcomes. In 2020,
Faried et al. [41] presented a fuzzy soft hermitian operator
within the framework of FS-H. Furthermore, related out-
comes are imposed. In 2022, Mohsen and Mousa [42] for-
mulated an advanced class within fuzzy soft Hilbert space
called fuzzy soft quasi normal operator and discussed some
properties of this concept. They also investigated examples
in favor of and against this operator. Several researchers
have also conducted studies in semi Hilbertian space, intro-
duced new classes and discussed some of the fundamental
properties of these classes [43, 44]. In 2024, Radharamani
and Nagajothi [45] studied and presented a fuzzy soft para-
normal operator. They also examined the diverse key mer-
its of this operator in FS-H. Several notions relevant to this
operator are also discussed in FS-H. In 2025, Mohsen [46]
proposed a new class of operators within the framework
of fuzzy soft theory, named fuzzy soft k quasi-hyponormal
oerator and investigated several key features also estab-
lished an equivalent theorem for this class of operators in
Hilbert spaces.
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In this study, a new class of fuzzy soft quasi-hyponormal
operators by using the Drazin inverse is introduced,
namely the fuzzy soft n-quasi Drazin inverse hyponormal
operator. The analytical traits of the thin new operator are
investigated. the fuzzy soft spectrum and fuzzy soft ap-
proximate point spectrum of this class and the direct sum
and tensor product are also examined.

2. Methods

This section introduces the key concepts in the study of
FSH, which will be employed to get the main findings
Definition 2.1. [27] The set of order pair G =
{(Yug(Y)) | Y€EX, A(Y) € J} named fuzzy set on X
with a membership function pis : X — T, where T’ = [0,1].
A set G is also sometimes be written as G = {VGT(Y)Y S X}.

The real number, 11 (Y),namely the membership of Y in G.

Definition 2.2 [28] The set fg = {f(w) € (X) : w € G}
named soft set over X ,with a set of parameters >~ and
(X) the set of all subsets X such that G C %,f: G — X,
represented by fg.

Definition 2.3. [29] The soft set g is named fuzzy
soft set (FSs) over X', where f : G — I'X, has the range
{(w) cerX:weg }, and the class of all (FSs), indicated by
FSs(X).

Definition 2.4. [40] The fuzzy soft set (G, B) € FSs(X)
named a fuzzy soft point over u symbolized by <z7 e B) ,
(briefly denoted by Vi, ), if for the element e € B and
u € X,a € (0,1] is the value of the membership degree,

«, ifu=uyc€vande=ey € B;
fe() (@) = { 0,ifuecv—{up} oreeB—{e}.

Definition 2.5. [41] The set fuzzy soft vector is fuzzy soft
vector space, according with the following two operations

below:

Lol 1R = (ol
fiog) et ( ><flc
-1 o)
, c€FS—V.
v'flG(el) vfzc(e) L

. 7oy, = (rv)g, forall og, € FS—VandVr e Rp.

for all
(e1) +flc("2) )

Definition 2.6. [39] Assume H be fuzzy soft vector and
R(A) be fuzzy soft real set. A mapping ||| : H — R(A)
namely fuzzy soft norm on H if | - || achieves the following:

‘zo.

i forall oy, € H |7y

ii. Hﬁfcw H =0ifand onlyif o5, , =0.

1%

iii. forall oy, € H, and 7 € C(A) Hfﬁf mH

Gle

17| |
iv. for all ﬁfc( )’ﬁfc( ) € H obtain
e e
H”fG(eﬂ”fG(@z) = | ete '+Hﬁfc(ez>

The fuzzy soft vector H with HH indicated by (H,
namely fuzzy soft normed space .

-1,

Definition 2.7. [39] Assume H be fuzzy soft vecter and
C(A) be fuzzy soft complex set. Then, the mapping (,,.) :
H x H — C(A), called fuzzy soft inner product (FS-IP) on
Hif (,/v) achieves the following;:

[V

i. for all 5fG(c) cH yields <5fG(e)15};_(;> 0
ii. (0., 9f,,) = 0if and only if o7 =0
2

Foo (e € H gains

iii. for all ﬁjlc K7
1G(eq)

—~

1 o) ~l2
<vf16(81)'vfzc<e21> B <vf2(fz)'vflc<el>>

,17]2[ € Hand 7 € C(A), attains
(a) 722)

Al 5
<mflc<q> "Thao () >

=3

i
6(er) sz(FZ) f%(es)

. -1
iv. for all o fi,

v. for all 5}1 in H we yield

~1 2 =3 ~ (5l ~3
<Uf o) o) o) > ¥ Oy Ty
<v/2(25(g2) , vicw ).

The fuzzy soft vector H with (.,-) indicated by (H, )
namely fuzzy soft inner product space.

Definition 2.8. [41] A fuzzy soft norm space (H, [|.||)
is called fuzzy soft complete if every fuzzy soft Cauchy
sequence in it is fuzzy soft convergent sequence in it.

Theorem 2.9. [40] The fuzzy soft inner product space
a, <.,N.>) can be considered a fuzzy soft normed space with

the fuzzy soft norm Hﬁfw) H o~ <ﬁfc(e>'5ffG(6)> for all
Oty € FSV(U). -

Definition 2.10. [41] Assume (H, (.,.)) be a fuzzy soft
inner product space, then is fuzzy soft Hilbert space when
its fuzzy soft complete, denoted by fuzzy soft Hilbert space.

Definition 2.11. [39] Let H be fuzzy soft Hilbert space,
the operator A : H — H, named fuzzy soft linear operator
(fuzzy soft linear operator), if for all ol ,0 in H

fiote)” Poter)

and &,p € C(A), then A (Ffﬁ}] ( +,517J2cf >
G el) G("Z)

Definition 2.12. [40] Assume H be fuzzy soft Hilbert
space and A : H — H be fuzzy soft operator named
fuzzy soft bounded operator, if 3£50 € R(A) such that
1A (30 )| 22 o1 | foran oy, € A.

Definition 2.13. [41] Assume H be fuzzy soft Hilbert
space and A : H — H be fuzzy soft bounded opera-
tor, then the fuzzy soft adjoint operator A* is defined
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by AdL 72 > = <51 ,ﬁﬁZ >, for all
< sty Po(en) fig@)™ Pof)

ol 02 €H

o) Po(r)

Definition 2.14. [39] Assume A € B(H) where H is
fuzzy soft Hilbert space Then &(A) named fuzzy soft spec-
trum of fuzzy soft linear operator A if 7(A) = {AC(A) :
AIZIAL. o

Definition 2.15. [39] Assume A € B(H) named fuzzy
soft point spectrum of fuzzy soft linear operator A if
there exists a non-zero fuzzy soft element oy, | €H such
thatN (A — z‘)ﬁfc@) =~ 0, symbolized by &,(A), such that
Tp(A)CT(A)..

Definition 2.16. [39] Assume AZC(A) named fuzzy
soft joint point spectrum of fuzzy soft linear operator A
if there exists a non-zero fuzzy soft element v_ © €H such
that (A* — i)ﬁfc([> = (), symbolized by (”ij(IN\).

Definition 2.17. [39] Assume AEC(A) named fuzzy soft
approximate point spectrum of FSlinear operator A if there
exists a fuzzy soft sequence of fuzzy soft elements ﬁ?nq

i’n)
— Aot

in H, where f — 0,
nG(‘—’n)

" =~ 1 and A9
fnG(m) ’ f”G(Cn)

symbolized by ,(A), such that 5,(A)Ca(A).
Definition 2.18. [39] Assume A&C(A) named fuzzy soft
continuous spectrum of fuzzy soft linear operator Aif (AT -

A) is fuzzy soft injective and has fuzzy soft dense range
in H, is fuzzy soft singular and has no fuzzy soft inverse,
symbolized by & (A), such that &, (A) U &(A)Caa(A).

3. Results and discussion

Definition 3.1 Assume A € B(H) named fuzzy soft n -
quasi Drazin inverse hyponormal operator if A”A*AP >
AP A" A*, and shortly (FSn-QDI-hyponormal) opertator.

~ ~ | (09,0) (03,0) |.

Example 3.2. A = { (0.1,0) (0.4,0) is FSn-QDI-
hyponormal opertator, since
~ o (0.9,0) (-0.3,0)

*
A= { (=0.1,0) (04,0) |andfor

B ~2 ~ | (0.84,0) (0.39,0)
n=2eNA=1 5130) (0.19,0) |
AD ~ (gléog) <?66f0(;> }then AMA*AD > ADAMA®,

Proposition 3.3. Assume A : H — H be a FSn-QDI-
hyponormal operator on fuzzy soft Hilbert space H, then
(/N\"/K*]\D > " > <[~\D /~\"/~\*> " FSn-QDI-Hyponormal oper-
ator.

Proof: By utilizing mathematical induction, since A is
an FSn-QDI-hyponormal operator, then (/N\”ZN\*]\D >n >

(/~\D 1~\”1~\*> ! is FSn-QDI-hyponormal operator.

Forn = 1 then (7\"7\*7@)1 s (7@7«1&*)1 )

Given this outcome is attained for n = k, consequently
~ ~_ ~\k ~~ ~ . \k
A”A*AD> =~ (ADA”A*> (i)
Then, to demonstrate the validity of the outcome for n =
k+1,
~ o~ o~k ~~ ~ Nk e~ N1
ATA*AP)" = (APA"A*) (APA"A*),
from Equality (i) and Equality (ii), we yield
~ e~k - e~ Nk

<AHA*AD> > (ADAHA*>

Therefore (/N\”ZN\*/NXD)n = (/N\DIN\”IN\*)n is FSn-QDI-
hyponormal operator.

Theorem 3.4. Assume A and W FSn-QDI-hyponormal
operator on fuzzy soft Hilbert space H. If WA =
AW, A* W = WA* then A + W is FSn-QDI-hyponormal
operator

Proof: Since A and W are FSn-QDI-hyponormal opera-
tor with WA = KW,K*W ~ WA

(A+W)"(A+W)*(A+W)P

1%
=
2

+

=
=
>

+
—~ 2*‘
—_
>t
o]

+
=
o}
~—

= (A+W)P(A+W)"(A+W)*
Hence, A + W is FSn-QDI-hyponormal operator.

Theorem 3.5. Assume A and W be FSn-QDI-
hyponorénal opera[t)or on fuzzy soft Hilbert space H
If A"W = W ALAPW = WAP AW =
WALAWY = WYAY, then AW is FSn-
QDIhyponormal operator.

Proof: Since A and W are FSn-QDI-hyponormal oper-
ator with A" WD &~ WD;\”, ADW" =~ VV*KD, AW =
WA, AW = WA,

(AW)"(AW)*(AW)P

~ A W'AT WAL WY 2 AR W W AP W
~ APAWAPW W = ATAT AP W W W
SAPA'A* WS W'W' = APA" WA W' W
~ APA"W' WA W = AP WIAT W AT W
=~ (AW)P(A W) (AW)*

Hence, AW is FSn-QDI-hyponormal operator.

Definition 3.6. The fuzzy soft tensor product of

A, N, ... , Ay is defined as:
(A1®A2® ...... ®Am> (61...En)=
Ar(er...en) @My (eq...... en)®...... Q@ Ap(er...en)
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Theorem 3.7. Assume /~\1,/~\2,/~\3, ...... ,/~\m are FSn-
QDI-hyponormal operator in ﬁ(ﬁ Wk =1,2,3,...... ,m
then (7\1 QA D...... ® /N\m> is FSn-QDI-hyponormal
operator.

Proof:

A ®A®...0 Ap)" (7\1 ®7\2®...®7\W,)* (7\l®7\z®u.®7\m)D

..®7\’;,) (7\7@7\;@...@7\;) (7\?@7\?@..@7\}3)

..®7\;’,) (7\{7\?@7\;]\5’@ ..®7\,’;,7\5)

AMAAP @ MAAL ®... @ ALAY 7\?)

(T\?A"A1 @ APAIA; ® ... ADAL A*)

(A?@AE@...@AQ) (A;’A{@f\;’f\;@...@]\,’;]\;)

~ (7\?@7\5@..@7\2) (7\5’@7\3@..@7\;‘”) (K{@Ki@...@f\;)
(

~ ~ ~ \D /~ ~ ~ \"  ~ ~ ~
Meke. .ok (Meke. .0k Aok ok

Hence, (7\1 ® /~\2 ®R...® /Km) is FSn-QDI-hyponormal
operator.

Definition  3.8. The fuzzy soft ten-
sor sum of /~\1,/~\2, oAy s
(7\1@7\2@...@]\,”) (e1...en)

defined as:

=At(er...en)®Ay(er...en)®... 0 Ay (er...00).
Theorem 3.9. Assume /~\1, /~\2, /~\3, .. /~\m are FSn-QDI-
hyponormal operator in B(H) for allk = 1,2,3,...,m, then

(Al OAMD.. B Am) is FSn—QDI—hyponormal operator.
Proof:

~ ~ ~ nos ~ ~ * /o ~ ~ D
(Moko. 0k (hoko..ok) (Moko. ok)
~ (7\{‘@7\;‘@...@7\;) (7\7@37\;@...@97\;) (7\?557\5’@..@7\5)
= (Mekse

o hy) (AAP @ AAD & .. A, AD)

~ (7\1’7\;7\? o NMAY ©...0ALA;, AU)

IV

(/N\?/N\{‘/N\{ OAPAIA D ... D IN\,?,/N\:‘,,/N\;) since by definition

n- -hyponormal) A"A*AP > APA"A*
FSn-QDI-hyp 1) A"A*AP > APA"A

1R

(KF@?\E@;...@?\S) (/K;’/K;ea/igﬁ;@...eaﬂm;)

~ (R?@?\E@...@?\ﬁ) (?\;‘@7\;‘@...@7\3,) (7\1*@/1;65...@/1;,)

= (Rl@f\zfe..i@f\m)D(&@7\2@...@&,)” (7\1697\2@...@7\”1)*

Hence, (7\1 D /Kz b...0 /N\m> is FSn-QDI-hyponormal
operator.

Proposition 3.10. Assume A,W € B(H), if W is FSn-
QDI-hyponormal operator, and A is fuzzy soft unitary
equivalent to W then A FSn-QDI-hyponormal operator.

Proof: Assume W is FSn-QDI- hyponormal operator and
A € B(H) is FS-unitary equlvalent to W. there ex1sts a
fuzzy soft unltary equivalent UEB( H), let A7 = U* W'
So A* = [I* W'l and AP = (I* W" {I. We obtain

A"AAD = O W'TU W OO WU

~ ~ e~ ~ o — e~ ~ - —D~
since A" = I* W'U, A* = U* W Uand AP = I W U

AMATAP = I Wi W W'
~ WO w w' i
~ T W'W W’
Su* W W' WU since by definition
(FSn-QDI-hyponormal)
A"A*AD > ADAnA*
~ W UT W W
~ O W U0 WUVt wa
=~ ADA"A*
Hence, A"A*AP — ADA"A* > 0.
Remark 3.11. Let A € B(H). Then:

1. A™ = [ — AAP is the spectral idempotent of A that
corresponds to {0}.

2. A /~\1 b 7\2, where /~\1 is invertible and /~\2 be nilpo-
tent, is a matrix form of A according to the decomposi-
tion H = R (7\”) @ Ker (7\”) R (7\”)) is the closure
of R </~\7T

Theorem 3.12. If A € FSn

AN o~ ‘7\1 7\2 7 ~ AD AD

then A = < 0 As > on H = ran(A )@Ker(A >
and /N\lé >~ 0 where k 2 ind(A).

Proof: Assume P be the orthogonal projection on
ran (/~\D>. Then /~\1 =~ AP = PA.

Since A is FSn-QDI-hyponormal operator, we have
BPA"A*APP > PADAA*P implies AUAIAD > ADAUA.
Hence A; € FSn-QDIhyponormal operator

— QDI-hyponormal operator,

By remark 3.11, for any v 2 (gl , % ) € H.
g Ve = gty et
Then
2 ~ [/ Rk 5 5
<A3vfG(L2 A > ~ <A (1—P)vg,,, (1- P)vfG(L)>
~ <(1 — P)vy,, AK( p)%»
~0

This implies Ak =~ 0.

Lemma 3.13. If A € FSn-QDI-hyponormal operator,
therl the restriction /N\‘ i of a FSn-QDIlhyponormal opera-
tor A to closed subspace M of H is FSn-QDI-hyponormal

A X on H =
0 As

M EBIVIT,Since A € FSn-QDI-hyponormal operator, we
have: A"A*AP > ADAnA*,
Hence:

operator.

IR

Proof: Assume A



6 Salim Dawood Mohsen and Zaid Rajih Hamza

(R EEDAHEEY
0As)\NO0A;/\0A2)=\0AP/\DA;)\DA;
(53) (F2) (V) - (V) (T2) (§5) =
0A;)\0A;)\ 0 AD 0APJ\NO A /J\DA)™
Therefore,
ANAxAD AD AR A * 5]
ATATAT —ATATA] B =0
F G )~
For some operators B, F and G. Therefore, /N\{l/N\T/N\? —
APAIAD
Hence,
RIAIAD = RDAUAS
This implies that /~\1 = /N\‘ &1 18 FSn-QDI-hyponormal
operator.

Remark 3.14. (

X Y
Y G
&1

and Y > X2 W% for some contractions W.

> > 0if and only if X,G > 0

Lemma 3.15. Assume A be FSn-QDI-hyponormal op-
erator on fuzzy soft Hilbert space Hand A # 0 then
Aﬁfc(g) = /\ﬁfc(e) implies A*ﬁfc(e) = Aﬁfc(e)'

Proof: assume oy, | # 0 and assume M be a span of 0

then is an invariant subspace of Aand A = ( ]g £2 ),
3

on H= My® 1\7107 Assume P be orthogonal projection
onto My and 7\2 =~ Q.

Since A is FSn-QDI-hyponormal operator, we have
PA"A*APP > PAPA"A*P

Bu simple calculations, we have ) /N\E’f\g ~0

Since A is FSn-QDI-hyponormal operator

Ak (7\”7\*7\9 - 7\’37\”7\*) AF >0

Therefore /~\£’ 7\; ~0 (by remark 3.14)

Since A # 0 and A, = 0, we have Kﬁfc@ = /N\ﬁfc(g) and
A*ﬁfG(z’) = /\ﬁfG(f) .

Hence (A — X)ﬁfc(g) =~ (0and <A* - 7\) Ofge =0

Lemma 3.16. Assume A be FSn-QDI-hyponormal op-
erator on fuzzy soft Hilbert space H if ﬁjp{a} = {0}
and (A — X)ﬁfc(g) >~ 0, (A — pig,, = 0,A # fi then
<ﬁfG(f)’ﬁfC(e)> =0. N

Proof: assume A be FSn-QDI-hyponormal operator,

then
Ak (7\”7\*7\17 - /N\D/N\”fx*> AF>0
Since (A ~ )0y, =D and (A =2) 2y, =0fordy, #
0 € H (by lemma 3.14), by definition (2.15), (2.16) and by
the equation &7, {0} =~ #,{0} and assume that i # 0, we
have (A — ﬁ)ﬁfc(f) =0 (bylemma 3.15), we have,
F <ﬁfc<e>’?> = <ﬁfc<e>’i\*'zfc(r)> = <Mfc<e)’afc<e)> = <ﬁfc<e>’ﬂfc<e>>

Since }\ % ﬁ/ Hence <5fc(e)' ﬁfG(ﬂ‘)> =0.

4. Conclusions

In this paper, a modest attempt is made to present and
study a certain class of fuzzy soft operators defined on
FS-quasi-hyponrmal operator. A novel class of fuzzy soft
Drazin inverse named fuzzy soft n-quasi Drazin inverse
hyponormal operator is identified and presented. They
proved the identical condition for this considered fuzzy
operator. Moreover, the analytic and algebraic merits of
this new operator are examined. The direct sum and ten-
sor product and the Fuzzy Soft spectrum and Fuzzy Soft
approximate point spectrum for this new fuzzy operator
are also discussed.
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