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Xia spectrum [ZDUWNT
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1. Xia ARJ L
Xia 27 "X, tERR T=H+iK=U|T| D2 o0OH3RIIELTEBBINS. 1D
(Z Cartesian 73D & ZIZHOWTRRS. ZZTOERATIIEASNVNZEM H LOFER
BIEERARETHD. TDLEKIL B(H) LEE, T € B(H) DAY bk o(T) L &<
(1) T = H +iK % Cartesian 78+ 35%. D&%

ST(K) =s — lim, o™ Ke ™| S (K) = s — lim, ,.0e ¥ K"
LLT, ke0,1] kKRtLT,
Ky = kS*(K) + (1 — k)S~(K)
& &L (s — lim OFEMR LT Xia [11]) Zo k&, et e i#H 3 unitary THBH DT,
IKll < KK+ (1 = K)IK| = ||K|l, HS*(K)=S*(K)H

27 Y. %o T Ty = H+iKy X normal fEAETH 3. Lo T (H, Ki) D joint approx-
imate point spectrum o;,(H, K¢) i¥ non-empty TH 5. £ T Xia AT ML EKRDO X
SICEETS.

[Def.1] ox(T) = |J 0ju(H,Ki) & T @ Xia 27 FL LS,

0<k<1

IDLE, RO2OOEBNERL LS.

Theorem 1 (Xia, [11]. T = H +iK 7% hyponormal 25 o(T) = |J o(Tk).
0<k<1

Theorem 2 (Xia, [10]). T = H +iK %3 hyponormal 22 5% o(T) = {a +1ib : (a,b) €
ox(T)}-

n-tuple {ZXF L T, DX S IZEBET S.

(1) T = (Ti,...,T,) % doubly commuting n-tuple T T; = H; +1K; (n=1,2,..,n)
¢4%. Y=K,---K, &LT

S;-(Y) =8 - ]_imt_)ooeitHte—itHj’ S]— (Y) =5 - limt_)ooe-—itH,-YeitH,-



ET5. k = (ky,..,kn) € [0,1]" IZHLT Y = [H;;l(k,-s;“ + (1 - k,-)S;)](Y) LE
&, (H,Y) IXF[#72 (n + 1)-tuple & ¥ joint approximate point spectrum o;,(H,Y:) 1X
non-empty Thd. £ T, RKDOXIICELTS.

[Def.2] H = (Hy, ..., H,) % commuting n-tuple of hermitian operators T Y % hermitian
35L& ox(HY)= |J o0j(H,Yx) L&FEox(HY) % (H,Y) @ Xia spectrum

kel0,1)"
&S,

= (Hy, ..., H,) % commuting n-tuple of hermitian operators, R € B(H) iZxfL T,
A% D;: B(H) — B(H) 2RO XD ICEHETS.

D;(R) =i(H;R— RH;) (j=1,2,..n).
Z D& & Diy(Di(R)) = Dp(D;(R)) BV L. > T, DyDx = DyD; WM.
[Def.3] (n + 1)-tuple (H,Y) = (Hy, ..., H,,Y) »% hyponormal & I
Dj-+Dj,20 forall1<j1 < <jm<n

Ry L& e T3 £LT, ROEEIRUTS.

Theorem 3 (Xia, [10]). H = (H,, ..., H,) % commuting n-tuple of hermitian operators
¢¥5. bL,Y 2 hermitian T (H,Y) # hyponormal D& x

1D+ DV < e s (ox (BLY)),

(2 ”

ZIT, Mup R EOAR—TRETHS. 22T, TRERATEREDIL, RO
BEEEETS. (m, TR LOLR—ZBETHS.)

Lemma 1. (H;+iK), ..., H,+iK,) % doubly commuting n-tuple of hyponormal operators
LLY=K,---K, £¢T5, ZOLEVK; >0 726iX (H,Y) X hyponormal TH 5.

E8. D,(Y) = i(H;Y — YH;) = i(H;K; — K;H;) Ty, K¢ ThHBDT,
(Dj, -+ - DY) = i[Hjy, K] - - [ Hyp, K ey, imKe 20 (V1< 1 <o <jm <n). &

Theorem 4. T = (T1,...,.T,) % doubly commutmg n-tuple of hyponormal operators
(T;=H;+iK; (j=1,.. n)) ET5B, ZDELE, RMBEILTS.

I (T3 T =TI < (2) Nl 1Kl - (30(ED)).



REBR. a; = ||K;|l &L, K;+a; (Z0) £BL. Y(a)=(Ki+a1) (K. +an) B L,
ZDEE (H,Y(a)) iX hyponormal TH Y, »>D

Dy Da(¥ (@) = T{H;, (K; + ;)] = Tl Hy, K] = 5

n

(T;T; — T;T7).
RIZ, 0jo(H, Y (a)) C 050(H) x o(Y(a)y) 2>

Y(@ = [k + (1= k)57)| (¥ (@) = T (55 () + (1 = DS (K) + a3),

THEIDT, [[Y(a)l| <2 ||Kall - - | Kanll-
E-T

n * " 2\"
BT = TIDN < (2) 1Kl 1Kol - min (050(ED) ).
IOFREXBTHWETHD. FEFEKOL ST LV

I (T - TT)I < (% ) -m(on(T),

ZIZTop(T) X T @ Taylor RXJ A THB. Xia A7 by & Taylor R~7 b)v®D
BREERRL7DIZEMR f:C* — R™ %

f(a1 + ’ib1, veey G + an) = (0,1, ...,an,bl s bn)
EEBTD. ZOLERDARY FNEBBERBIRKRY SID.

Theorem 5. T = (T}, ...,T,) % doubly commuting n-tuple of hyponormal operators with

f(or(T)) = ox(T),
2T ox(T) = ox(H,Y),H=(H, ... H,) TY =Ky Ko Th 3.

&I polar D L X ITONWTHRRS.
(2) T=U|T| % polar & & L, U (X unitary L{RET 5.

S*(T]) = s — ki U|TIU™, S™(IT|) = s — limpsoU™T|U™
Lied. —MITIE, U 1T partial isometry T$H 3. H L U 2 isometry 72 b,



e (G ) = (5 9). s=vi= (5 )

EThiE, Zo&E Vil unitary THH

n n uriv*=™ 0
visiv =( |o| o)
&b, LML
V*|S|V=( U*|T\U U*|T|(I — UU*) )
(I-UUYTIU (I-UU"T|(I-UU%)’
ROT

yemisin £ (U707 0Y.

0 0
€ - T, isometry TD Xia A7 MLOMAIZ-OVVTiX open problem TH 3.

0<k<LISRLT, [T = kSH(T)) + (1 — K)S-(T)) £B<.

ZnEE,UT=|ThU THHDT, {EAF T, = U|T|x iX normal TH3. EAE T ©
polar ﬁﬁ‘:l 5 Xia A7 bV Ux(T) (= Ux(T) = UkE[O,I] O'ja(U, ITIk) t‘:fb’ﬁ'@_b

RIZ n-tuple IZOWVWTIRRB,

(2’) n-tuple T = (T, ...,T,) T polar & T; = U;|T;| (U;: unitary) D& &. £,
U = (Uy,...,U,) % commuting n-tuple of unitary operators & L, A € B(H) I&* LT, {E
B¥ Q;: B(H) — B(H) 3RO LI IZEHRT S.

Q;(4) = A - U;AU;.
[Def.4] A > 0. (U, R) 7% semi-hyponormal tuple & [IIRMBE Y IHL & &35,

Q- -Q;.(A) =0 foralll1<j; <-:: < jm < n.

EELRRIZ O < kS 1IZHLT, A = kST(A) + (1 - k)S~(A) ¢FEL Z izt B L,
(U, Ay) IE7I#72 (n + 1)-tuple THB. #->T, Z D joint approximate point spectrum
0;a(U, Ag) IX non-empty TH 5. £Z T (U, A) D Xia AT bKRO LI IZERTS.

ox(U,A) = |J 0,o(U, Ay).

0<k<L1

Theorem 6 (Xia, [10]). (U, A) % semi-hyponormal tuple & 35. Z D+ %



1
| Qi QulA) | < lox(UA) = oz [ [ by dbya,
TITuid BAIAE T O n kLD Haar BIEL R EOLR—FBEOKTHS.

®iZ, T = (Ty,...,T,) be a doubly commuting n-tuple of semi-hyponormal operators
with unitary U; (T; = U;|T;|: polar decomposition) &3 %. U = (Uy,...,U,) 2 A =
Th|---|Ta| &FBE, ZDLE

Qi Qn(4) =IL(|T;| - |T7)).
- T, ROBEREFD.

Theorem 7. T = (T3, ...,T,) % doubly commuting n-tuple of semi-hyponormal operators
with unitary U; (T; = U;|T;|: polar decomposition) &3 %5. U = (Uy,...,.U,) &L A=
|T] - |Tn] EBL. ZDE &

In(T;| - 1731 < u(ax(U,A))=(2_%; /... /,xm,A) do, - - d,, dr.

Theorem 8. T = (T3, ...,T,) % doubly commuting n-tuple of semi-hyponormal operators
with unitary U; (T; = U;|Tj|: polar decomposition) &¥%. U = (Uy,...,.U,) L L A=
|Th|- - |Tn] £EBL. 2D L X

(1) (z1,.-y2n,0) € 0x(U,A) = 3a;,..,8, 20:a=ay---an, 22 (21a1,..,2a8n) €
O'T(T).

(2) (181, ..., 2na0) € 0r(T); |2;l=1,6; >0 (j=1,...,n) = (21,.,2%2,01° " Qy) €
Ux(U,A). .

2. #LLY class DEAED Xia ARY ML

LLT=U|T|#T?#0DERRT|T? > UITHU* 273 kb, 20L& S =U|T?
&< &, S i3 semi-hyponormal TH5. ZD&GEE2MI-T L&, ZOEHRFR T % power
pusedu-semihyponormal & FESZ & 127 5.

T =(N,T,...,T,) #* doubly commuting n-tuple of operators T; = U;|T;| with unitary U;
TITH > U|TAU; V5 (j=1,2,..,n) &5, e A= T} - |T} LBL. ok
(1T, ...,1T2|) i% commuting n-tuple of positive operators THBNDT, A>0 TH5.

U = (Uy,...,.U,) 8L, U= (Uy, ..., Uy) #X commuting n-tuple of unitary operators T
3D ‘
Q;A = ([11T2)IT - U;|T2\U7 ),
i#j



X9,

Q- QA= TT ) ( T (T8 -viTiiy) 2 0

1#71,--2dm 1=31,..c,dm
forall 1<j; <: -+ < jm <n. €57, (U, A) iZ semi-hyponormal tuple TH Y, »>

Q: - QA = [T(T7| - U;|THIU;).

j=1

EDORR, RDO2H>OEEBEH/S.

Theorem 9. T = (T3, ..., T,,) % doubly commuting n-tuple of power pusedu-semihyponormal
operators T; = Uj|T;| with unitary U; (j = 1,..,n) &¥5. U = (U4,...,.U,) &L,
=|T?---|T?| £BL. ZDL &

ox(U,A)= |J 04(U,Aw),

ke[0,1)"
R, k= (k. ka) €[0,1]" T Ay = [n’;l(k,-s; +(1- kj)s;)] (A).

Theorem 10. T = (T3, ..., Tn) % doubly commuting n-tuple of power pusedu-semihyponormal
operators T; = U;|T;| with unitary U; (j = 1,...,n) &%%. U= (Uy,..,0,) &L,
=|T2|---|T} &BL. DL %

I I 0751 = GITUDI < 757 G [ gy @ dondr

X (UaA)

3. Examples

ZIZTit, EREE T =U|T| € B(H) T |T? > UIT?}|U* 2@=TH%E2RL, a5
Z L ORIz HSWTIRAR B,
AB,C>0 % 2x 24751 T5. (EART % (67CH @ (0FC? LT, ROL S ICEH
+5
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ED0<b<1m20<2< 22 %155,

2) IT| 2|17 »5i3

A>B=bQ>C=cQ.
HoTO0<c<b<VEB(V2-1)=1.0146---.

(VCBC 0 0o 0 ---]l00O0O0 -

0 BA2B 0 0 0000 -

0 0 A2 0 ---|l0 00O -

1 0 0 0 A2 -..{0 00 O -

(IT ”Tt 1))z = : : Do
0 0 0 0 ---]0 0 0 0 -
0 0 0O 0 ---{0 000 -
(3) IT?| = (IT*|ITPIT*)): »5ik
2w R 3V2 e PTe]

WoTO<b<BZ=0943-- 1D 0<c< B2

ZoFlx (1), (2), B) IKOWVWTKROZENEXD. FAE, b=232 LB, oL

22 <<l ETHIE, T (1), (3) WL (2) W&,

bL1l<c<¥2 LT T % (3) ML, (1), (2) ZWMASRV. KT, 2 2D b

N0, EERDLDETS.

0=(0,0,..) LT Z=(2,0,0,..),
soTa=()) THs tors, [0 =2 #o
T ® %) = (C21,0,0,..) ® (0,0,0,...) THB. KiC
[0 0 0 0 -/ 0 000 -\
o 0 0 0 ---{BCO0OO -
AB 0 0 0 ---| 0 000 -
0 A2 0 0 0 000 -
T? = : oo . : :
0 0 0 0 0 000 -
0 0 0 0 0 000 -
\ E . . ...}




THDHDT
T?(0 ® ) = (0, BC«,,0,0,...) & (0,0,0,...).
7=
C(L'l =C(i) AND BCZEl = bC(}) ’
THDHDT,

2¢ = |TO@D|* < IT* 0@ 2)|| - 0@ 7| = 2bc

ITc<baM<. oT,b<c. EZThb= 2332 PO c= 334@ Lt < & T tX paranormal T
RV, ZDEEb<c THDHDT, fEABF T iX power pusedo-semihyponormal operator
T3 Y paranormal T72V>.

WIT, T2 # 0 T |TH > U|T}|U* 27T 1ERAR T ORI "R EDHEDHERIC
e Z L1272 %. FADIZ, [ ZOVEARIL normaloid 7 ?| THHH, EEAATE RV
% ZC, paranormal T2Vl b= 3‘5/—5 Tc= §-‘4L§ DL xE, ERAE T X |T? > UITHU"
EedOTHERS L, ZhizonTix

3

o(T) = Tl =/~

& 72T normaloid TH2. - T, |T = ||T||* TH52, T" OERAFRLZRLI &»n
Bb, [T = |ITI" B0 o5 & bans.
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