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Semi-hyponormal fEf#&(X convexoid A ?
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T =U|T| Ze )bV R EDIEHER T D polar DL 3 5. K<HBATVE
TH, EREILHET S.

1. T »' hyponormal fEfl#& «— T*T > TT*

2. T A semi-hyponormal {fFH#E «— |T| > |T7|

3. T M quasi-hyponormal {Efi# <= T*(T*T)T > T*(TT*)T
4. T M paranormal {EfH#&E < ||T%z| > |Tz|?* (Vz;||z]| = 1)
5. T A normaloid fEFIZ&R < r(T) = ||T|

6. T A transaloid fFH#&E < r(T+z2)=|T+z| foral ze C
7. T A convexoid {EfI# <= conv o(T) = W(T)

TTT o(T)& T D spectrum & W(T) X numerical range TH%. THh 5 DIEHHE
DOEFE convexoid & DIRALE

quasi-hypo
/ No N
hypo para — normaloid
Yes \.
semi-hypo
?

hyponormal YEFIZDY convexoid T&H 5T & & quasi-hyponormal fEFHEN —fZIC con-
vexoid THRWI &iE, WHELEDPICEIOELTHS. DM



H = (?5(* £ LT U: unilateral shift, P: 5§ —K575\D projection & L T

U+1 P
(%" 7
A convexoid T quasi-hyponormal fEFI#ETH 5.

(? D bilateral weighted shift T XL TlX, ROERND 5.

FH 1. Let T be a bilateral weighted shift with 7(T) = ||T||. Then T is transaloid and
o(ReT’) = Re(o(T)). Hence, T is convexoid.

- T 2 FD bilateral weighted shift T T, semi-hyponormal Tdh i, Tl con-
vexoid TH 5.

(2 O bilateral weighted shift T semi-hyponormal {EFZEA convexoid THAWE DI
(= gRASA

semi-hyponormal fEFEZE5ICiX, ROEEZFIHT %,
FEIE 2. If T is p-hyponormal, then 7™ is Z-hyponormal.

(% £ unilateral weighted shift U IZX LT, 2DDEDFE B a,b &L T = aU + bU*
EBL. ok E, '
T*T —TT* = (a®* — V)P

TH5DT, T: hyponormal THARLE+HRFEMIE a>bTHB. >T, a>2b>0
WKL T T2 &9, THA semi-hyponormal fEFIZE L% 5.

FCIT, ROEHEHELKE S,
T 3. TERIFEDERHAZELTS. ZTDEE, T? I convexoid THB.

BEBAD R 7 v F
T2 = a2U? + abUU* + abl + bU*? TH D x = (z0, 21, 22, ...) ICHL T
(T?x,x) = 2ab — ab|zo|® + (a® + V*)R(x, U*x) + i(a® — b*)3(x, U*x).

X = R(x,U%), Y = 3(x,U?x)
L, TDLE
X2+ Y?2<1— (lzo|* + |z1)?)



THD
(2ab — ab|zo|? + (a® + b*) X — 2ab)®>  ((a® — b*)Y)?
(a2 + b?)2 + (a2 — b2)2 S1-jal
> T
(2ab — ab|zo|? + (a® + b*) X — 2ab)? v
(a + b2)2 +
S 1-— I.’171|2.
£oT
___ _ 2 2
WTD € {2 = o+ iy : 2220 v gy

(@2 + 22 ' (a2 —b2)2 =

RIT, Douglas e DA Banach algebra techniques in operator theory @ % 7.28 IC
£-T

2 2

={z=zx+1y: ad i

e =le=rriv: o T = Y

B ))
o(T?) = {2*: z € o(T)}

o _ (x — 2ab)? y?

={z=z+iy: (@ T ) + (@ =) <1}
£oT

o(T?) = W(T2).

BERB#RD Y.

Zhid, RDKSIC a,b ZEFEIC—MRILTE S,

FIB 4. T=aU+3U* 3% ZDELEL, T2 convexoid TH 3.
7z7Z2L, a,3€C.

BEBR 12 o = ae?®, 3 = b2 D A = ¢il0+9) ~ = ¢il0-9) L 35<.

%7z

V(SL'(), I, T2, ) = (l‘o,ﬁ.’l?l,ﬁz.’]?z, )



L E VIZE unitary THDY

VT2V* = X2 (aU + bU*)?
L BDT,

T? = \2V*(aU + bU*)2V
LHxBDT, TD T? L convexoid TH 5o

B#%lIC, T = 2U + U* & hyponormal TH 2D T, T? I semi-hyponormal T& %A%,
T? — 4 1 paranormal TV, &€k 5

(T2 - 4)(1,0,0,...)||* = ||(=2,0.4,0,...)||* = 20

I(T? — 4)%(1,0,0,...)|| = ||(8,0,—8,0,16.0.0.)|| = V384
THs, £>Tx=(1,00,.)&BL

I(T? — 4)x||* = 20 > V384 = ||[(T? - 4)*x]|
T 5D T paranormal TR,
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