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Abstract

In this article, we have defined a new type of Normal operator on IFH-space, proven
some important properties in it, and proved some mathematical operations based on the
definition of this type.
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1. Introduction

Defined fuzzy by Zadeh [9] inl1965.D.Foster [5] introduced fuzzy
Topological space in 1979. In 1986, Atanassov [2] defined the intuitionistic
fuzzy set and studied its properties applied to Fuzzy metric space. In 2010[1],
Alzaraiqi introduced the definition of n-normal operator. Rasoul Eskandari,
Farzollah Mirzapour, and Ali Morassaei were introduced in 2012 [4] —more on
(a, B)-Normal operators in Hilbert space.

2. The basics
Definition 2.1 [5-11] : Let {W} # 0 be and let I = [0,1]. Fuzzy setX: W — [ =
[0,1]

Suppose X is fuzzy in W then R is described as the characteristic function
which connects for any xelW/ to real number X (x) in the interval I.K (x) the
grade membership functions to x in X where X (x) is said to be the membership
function for X.
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Definition 2.2 [2]: Let {W} # OIFH Z given by :

Z ={(x, X,(x),v,(x):x € W)}, the mappings R ;: W = [Lvg:W = [
the degree member ship the degree non-membership to the set Z, 0 < X ,(x) +
v,(x) <1foreachx € W.

Definition 2.3: t-norm (triangular-norm) and t — conform (triangular-conform)
see [8]and[9].

Definition 2.4 [10]: The three-tuple (W, N,*) is called a (FNS)
(i.e.N:W x (0,00) = [0,1]) if allx,y € W t,s > O, then

(Z1) N(x,t) > 0.

(Z2) N(x,t) = 1 x=0.

(Z3) N (Bx,t) = N(x,l‘%l),vﬁ € F/ {0}

(Z4) N(x + y,t + s) = N(x,t) * N(y,s) .

(Z5) N (x,.): (0,0) = [0,1] continuous.

(Z6) limi_, N(x,t) = 1 Alim;_oN(x,t) = 0.
And also

(ZT) N, t) > 0Vt >0 = x = 0.

Definition 2.5[7]: The five-tuple (W .R,v,x,0) is called be ( IFNS) if W X
(0,0) (i.e.R,v: x X (0,0) > [0,1]) ifx,y € W ALt,s>0,then

(E1) R(x,t)+ v(x,t) <1.

(E2) RX(x,t) > 0.

(E3) R(x,t) = 1iffx = 0.

(E4) R(x<xt) = K (x. ﬁ) if F\{0}.

(E5 RXx+yt+ s)= R(x,t)=R(y,s).

(E6) M(x,.): (0,0) - [0,1] is continuoues.

ET) lime_, X(x,t) =1 Alim_o R(x,t) =0.

ES vixt) <1.

(E9) v(x,t) = Oifandonlyifx = 0.

(E10) v(ax,t) = Oiff= 0,

(E11) vix+ y, t+ s)<v(x,t)ov(y,s),

(E12) v(x,.): (0,0) — [0,1]is continuous,

(E13) limiL, v(x,t) = 0Alimiov(x,t) = 1,
assume that (W, u, V,*, o) satisfies the conditions:

(E14) a*a=aAaca=a,vVa€e [01],

(E15) RX(x, t) > O0Av(x,t) < 1L,Vt>0=>x=0.
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3. Main Results

In this section, we defined the IFn-Normal operator in IFHspace and
explained several basic properties of the IF n-normal operator in IFHspace.

Definition 3.1: (Intuitionistic Fuzzy n-Normal operator) Let(V, Fur T ) is IFH
space with (u, v) = suprmum { teERF,, (uvt)< 1}, Vuv€Vand letT
€ IFB(V), T is an IHF space if it commutes with it is IF-A joint. i.e T" T* =
T T™.

Theorem 3.2: Let T € IFB(H) be IF-n-normal operator IF T™1 exists then
(T™Y) is IF-n-normal operator.

Theorem 3.3: [F' S € IF-n-Normal operator the restriction S/M of S to any
closed subspace M of H that reduced S is IF-n - Normal operator.

Froof: SN /S\T /S\*/S\
puv<<(ﬁ> (i) ~Gr) (M))”’t)
S\"/S\* S" S§*
= Pur << () ) -G W) )
() () - )
() () - )
S\"/S\"* S*_ s"
=p,w<((ﬁ) (5 —(M)(ﬁ))u.o
= (1) Ga) - G) i) Juo=0
So

Gr) Gr) =Go) )

M) \M) \M) \M

Proposition 3.4: Let T € IFB(H) be IF-n-normal operator,then if S € IFB(H) is
unitary equivalents to 7, then S IF-n-normal operator

Proof:
Let S =UTU", S" =UT"U"
Then
Pup((S7S™ = S"S")u, t)
= P (UT*U" UT™U™) — (UT™U™ UT"U")u,t)
= py,v((UT*U* UTnU*) - (UTn T*U*)u, t)
= puy(UT U UT"U™) — (UT" T"U")u,t)
= pup(UT*U* UT"U*) — (UT*U* UT"U"u,t) =0
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Then
ur-ururtyr = urT"U* UT'U"
So S§*S™ =S"S”
Thus S is the IF-n-normal operator

Proposition 3.5: Let, £, F be an eternal IF-n-Normal, i.e (E + F)* eternal with
Yrz1(}) EMFF¥, Then (E+F) is IF- n-normal- operator.

4. Conclusion

In this article, we presented a new study on the effects of a new type, so we
defied the IFn-normal operator. We have presented some necessary properties
and provided some important proof.
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