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Abstract

The Intuitionistic Fuzzy n-binormal operator on Hilbert space H (IFn — BN) is
introduced in this paper. We demonstrate that the addition and multiplication of two IFn —
BN operators is the IFn — BN operator. We research some of its characteristics.
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1. Introduction

The notion of a fuzzy was first introduced by Zadeh [6]; Atanassov [8] has
defined the intuitionistic fuzzy and studied its properties applied to Fuzzy metric
space. Krishna and Saram [9] studied the separation and non-separation
properties of fuzzy normed linear space. In 2010[1], Alzaraiqi introduced the
definition of an n-normal operator. Rasoual Eskandari, Farzollah Mirzapour &
Ali Morassaei introduced in 2012[7] More on (a, ) —Normal operators in
Hilbert space. Panayappan & Sivamani [10] defined n-binormal operator(n-BN).
Several research studies have been devoted to this direction, here, we will refer
to [2,4,5,12,13].

2. Basic rules
Definition 2.1 [4]: Let u& 9 :V2 X (0,+00) - [ be Fuzzy, ule,r,n) +
9(e,r,m) <0,Ve,r €V &n > 0 (IFIP-Sapce)

This article has been corrected with minor changes. These changes do not impact the
academic content of the article.

* E-mail: mrwhalmry661Qgmail.com (Corresponding Author)
" E-mail: hadeelali2007Qutqg.edu.iq

© @ Taru PuBLicaTIONS


http://www.tarupublications.com
http://dx.doi.org/10.47974/JIM-1504

620 M. A. SHAREEF AND H. A. SHUBBER

(UFL.1)F,,(r e, t) =) Fu,v(e,r,t).
(IF1.2)E,,(r,e,0) = 0and F, ,(r,e,t) > 0, for every t > 0.
(IFI1.3) VaeR,

( t
| Fu,v (r, e,;), a>0
FM.U(ax' y,t) = { H(t) a=1i0

kNS (Ew (r, e, é)), a<0
(IFI.4)E,, (e,r,t) = H(t) ,t ERiff r 0,
Where

1, ifit>0

HO=4, ife<o

(IFL.5)sup {t(F.i,(7,2,5),F,(e,271))} = F,(r+ezt).
(IF1.6) lim,, F,,(r,e,t) =1.
(IF1.7)F,,(r,e,.): R — [0,1] is continuously on R\{0} .

Definition 2.2 [6]: Let iX # { 0} and let I = [0,1] . fuzzy subset u from X is a
function from X into I if xeX to real number p(x) in the interval I.u(x) is the
grade of membership function to x in y.

Definition 2.3 [3]: If iX # { 0}. An intuitionistic fuzzy set (IFS) A:Y =
{ (x, fiy(x), vy (x): x € X)}, mappings fiy: X — [ is said to be the extent of being
a member, vy: X — [ the extent of not being a member, & 0 < fiy(x) + vy(x) <
1vx € X.

Definition 2.4 [11]: It is claimed that the 5-tuple (X,V,*) is an intuitionistic
fuzzy normed space (for short /FNS) if X is a linear space over field F,* is a
continuous t-norm, ¢ is a continuous t-conorm and u,v are fuzzy sets in
X X (0,00) (i.e.pp,v: X X (0,00) = [0,1]) holding the condition: for
alla,f € Xandt,s >0,

(IFN.1) u(e, t) + v(a,t) <1,

(IFN.2) u(e, t) > 0,

(IFN.3) u(a, t) = 1iffa = 0,

(IFN. 49 u(x a,t) = p (a.ﬁ) for all each F\{0},

AFNS) p(a +B,t + 5) = p(xt) *u(y,s),
(IFN.6) M(«,.): (0,0) — [0,1] is continuous,
(IFN.7) lim; o i (a,t) = 1and lim;_, u(x,t) = 0,
(FN.8) v(a,t) < 1,

(IFN.9) v(a,t) = 0iffa = 0,

(IFN.10) v(aat) = Oiffa = 0,

AFNAD) v(a + B, t +5) < v(a,t) o v(B,s),
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(IFN. 12) v(a,.): (0,0) — [0, 1] is continuous,

(IFN.13) lim;_,, v(a,t) = 0and lim;,,v(a,t) = 1,
Furthermore, assume that (X, i, v,*,0) holds the conditions:
(IFN.14)a * a = aanda ¢a = a,Va € [0,1],

(FN.15) u(a,t) > Oandv(e,t) < 1,,Vt > 0 = a = 0.

3. Intuitionistic Fuzzy Binormal and n-Binormal Operator
Definition 3.1: (V,F,,,T) is IFH space with (§,y)=sup {re€R:E,,
(8,y,r) <1}, V6,y € V.Tis [IFBN] operator if T"ITTIT* =T IT*IT*I.

Theorem 3.1: Suppose T € IFB(V) is normal, Then T € [IFBN] operatar.

Theorem 3.2: Let T € [I[FBN] and S € [IFBN].If ¥ and S are doubly
commuting, then TS € [IFBN].

Theorem 3.3: Let T € [IFBN] and S € [IFBN]. If T and S are doubly
commuting, then (S + ) € [IFBN].

Definition 3.2: (V, Fyo T) is IFH space with (§,y) =sup {r € R: F, ,(5,y,7)
<1}, V8,y € V.Zis [IFBN] operator if T*IT"I" T* = I" T*T*I".

Theorem 3.4: Let T is [IF n— BN] operator if 1 exists then (I°1) is
[IF n — BN] operator.

Proof: Clearly by using properties of 7.

Theorem 3.5: LetI,,.....,T,, be IFn — BN operators in B(V). Then
(TD...0T)and (T, Q@ .....Q I,,) are [ IFn — BN] operators.

Proof: Easily to prove this by definition of direct sum and direct product.

Theorem 3.6: Let w and g be commuting [IFn — BN] operators such that
(w + g)" commutes with Y325 () w™™* g*.Then (w + g)is [IFn — BN].

Proof: Consider B, ,((W+g)* W+ g)"(w+g)"W+g) —(w+g)"
wW+g)Ww+g)Ww+g)"ut).
P (((W + 9)* Tioo(R) W' g* YT w" g% (W + 9)") -
Croo(D)w" ™ gk W+ @)W+ 9)" Tioo() w" ™ g* ) u, ).
=P (W W'+ g'w™ + (w+g)" Zpt (D) wr gk + wr g™+
g gHWw* +whg* + Yol (2) Wk gk (w + g)* + g"w* +
g"9") — io(f) wR gk W+ g) (w+9)

r=o() WK gu, ).
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Since w and g are commuting [/[Fn — BN] operators such that (w +
g)*commutes with Y325 () w" ¥ g¥.
= ,w((wnw*+ W”g*—}- Zn—l (n) wn—k k (W+g) + g W+
gIWw" + g'w™ + (w + g)* XrIi (n)wnk K4 owign 4

9" 9" Troo(F) whEgE W+ 9) W+ 9)" Tioo(F) wEgu, t)
= Puu(Chzo (7) w" gtw+g) W+ Zhe, () w'rg)

Croo(p) w gk w + )W + 9)* Tioo () whkgk ) Ju,t) = 0.
Hence (w + g)is [IFn — BN].

Proposition 3.1: Let T is [IFn — BN] operator then Any S € IFB(V) that is
unitarily equivalent to T is [IFn — BN].

Proof:LetS = UIU", "™ = UT"U*
Then
P ((U T U UT"U* U U UTU* —
US"UU T U UTU U )ut) = B, (U T T I U* -
U T T I UDuL) =0
since T is [[Fn — BN].
Hence S is [[Fn — BN].

Proposition 3.2: Let T is [IFn — BN] operator then the restriction T/M of T
all closed subspaces M of H that decrease T is [[Fn — BN].

Proof: Since X is [[Fn — BN
Pup((T/M) " (T/M)" (T/M)" (T/M) " -
(T/M)™ (T/M) " (T/M) " (T/M)" )u,t)

=P (((Z I /M) _ (znz T /M)) w, t) =0

since T is [IFn — BN].
HenceX /M € [IFn — BN].

4. Conclusion

With the help of our findings, we have established the concept of [[Fn —

BN] operator on IFH-space.

- Let T,,.....,%,, be IFn — BN operators in B(V). Then (T, ®.....H I,,)
and (T, ® ....Q® I,,)are[ [Fn — BN] operators.

- Letw and g be commuting [[Fn — BN] operators such that (w + g)*
commutes with (") w™ K gk Then (w + g)is [IFn — BN].
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