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BA¥ Ze R £ o Subnormal operator (Z>W T

RRER A HER FEE

H % separable complex Hilbert space, B(H) # H ko bounded linear operator » 4
thx+2%. A€ B(H) % pure TH32Ix A D reducing subspace M T A|M #® normal
r3305 {0} DATHBZ2E W, S€ B(H) #» subnormal THB2Ild H 288
Hilbert space K ¥ normal operator N € B(K) 2% L T

NHCH, S=N|H

rRBrThHB.
W%, S € B(H) % pure % subnormal operator,

S X
N = on K=H@H*
0o 7

% S o minimal % normal extension ¥+ 3%, 22 X% N |1 FSY 12k ) unitary RI®OE
BRT—EICEZXS., LoTT 3 S22k unitary AEOBKRT—EICESE 3,

J.B. Conway [2] 112 T % S o dual 2 7. 2» 2 % T % pure subnormal operator
rn) SHT »dual 2B LN TNS, ELT SET or %, S % self-dual
subnormal operator ¥ L 7=, : |

T, # BB TH\\ symbol g € H® ¥ 3 > H? ko> analytic Toeplitz operator ¥+ 3 x|
Ty 14 pure subnormal operator 2 % ), Ty 2% S » dual 2 203, 772U ¢*(2) = ¢(2) ¢
T3, 22 L’ ko> ¢ DB IHMEAR M,y »*. Ty » minimal normal extension T % =
2 AMbR TS, 27 C R Putnam 13, koc 2z 2RL1E, |

% ¥ (Putnam [4])

¢ € H® »EBTuL (T Ty — TyTy*)Y? »* trace class operator ¥ 2. Re(My) »
absolutely continuous part % (Re(My)), 2+ 3 2.

(Re(My))a = Re(Ty) @ Re(Ty)

xm%, 7721 Re(S) = (1/2)(S+ 57) 2+ 3.
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% L T Morrel-Clancey 13 RDZ 2 2R L 7~.

£ ¥ (Morrel-Clancey [3])

5*S — 88 #* 1 RILT&H % pure subnormal operator S 14,
S Taz+ba a>0
rxu3,

2 Z Tld. operator—4E ¢ analytic 4t symbol % % o Toeplitz operator 12>\ T %2
3. 0D zBEMARz L. F = " Awe™ € H*(OD,B(H)) ¥+ %. L*(D,H) ko
operator Mp ¥ H*(OD,H) ko operator Tr A% f(e) —s F(e)f(e®) TE#X NS,
S=Tus, a>0 THB 2 X ’

a = (S*S—S5)"?clran(S*S - $5%),

b = S”|clran(S*S — S5*)
X4 %, TlX, puresubnormal operator S € B(H) =% L

A = (55— 55")"?|clran(S*S — $5¥)
B := S*|clran(S*S — SS5™).

7

X3 %2% B A normal T AB=BA RS2 S E Ty 28372355, BT, 25
B2y S self-dual s AB=BA DEFIIVWLL WX ERT. 2DEBIZIE S
2 kD A B TRERETENIZTL WA, S dual @ dual 20 S THB 2 2E222r S
2D dual T 2* A, B TRBREATENIZLW, S dual T #8321213. S @ minimal normal
extension 2R TXniTL ., T#aid, S 55 S @ normal extension % MR L 7= Ando
DER % A\ T minimal normal extension 238 5N 3,

H o self-adjoint operator T' i3 L ran T @ ker T » & H ~ o densely defined
operator T™' # T7'T =P, T-Y(I-P)=0 T&%+32, 2~L. Pi3 H»5 clran T
~ o orthogonal projection ¥ L. clran T 1z, T o range o closure ¥ 4+ 3%, = T-!
% T o partial inverse 2 FF3:, % /= densly defined operator S »* bounded Zt 2 %, % »
bounded extension $ B UL&H S T& T,

Ando o & # [1]

S € B(H) % subnormal operator 23+ 3%, RDORL N, A,,S, € B(H) # B2 E%
+3. v
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A, = (Ai-1‘|‘52—15n—1_Sn—ls;:ﬂ)lﬂa
S, = AnSn_lA,:l,

7L, A7z, A, o partial inverse 2 +3, D2 %, £ n>11cwL,
Ai_l + S:_ls'n,—l - Sn—-lS:L——l Z 07
SnAn = AnSn—l

MRML A5, AT 1k, BERew3. 2L C HOHPHSHS--- Lo operator

S A
S1 Ay

I3, bounded normal operator 2 % ), /A A4l ||S|| 2E¥ LW, 2D, N i, S ® normal

extension ¥ i %,

ko N i, —f&!< minimal TiZZ2c\ At Ando DFFH % i 5 T\ pure subnormal operator
¢ minimal normal extension 28/ 5., L o> T dual 2SN B, 7L, A, BIIRiR»
e+ 3,

&

S € B(H) % pure % subnormal operator, Z L T&RDNAR L ), Cn, D, € B(H) &R
IZEHRT S,

C, = A, Dy=ABA™,
Co = (C2,+D; yDny—DyyD; )2,
D, = C’nDn_IC;l,
7L, C71ix, C, o partial inverse ¥ +3, Coxz %, &n>11zxwL,
C2_ 1+ Djy_yDucy — Dyy Dy >0,
Dncn = CnDn—l
2. BRML CoD, O 1, HRZES, Sk, Hn>1zxL.

clran D, C clran C,,

clran Cpy; C clran C,
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BRYTS, LoT, Hn>11zL., clran Cpyq 6 clran C, ~ operator é’n+1 >
Cry1 DHIRYZ L TEHTX, clran C,, » 5 clran C, ~® operator bn D, ofIRz L
TEHTX 3,

Znr i, cran C; P clran Cy; P clran C3 B --- LD operator

D;

¢; D

12, S o dual TH B,

Six. S dual @ dual ThHhBIZOTEKABL NS,

E

S € B(H) % pure % subnormal operator, 2 L T&NARL N, FE,, F, € B(H) #@#&
ILERT B,

E, = A, F =8B,
E, = (Eﬁ_l + Fo Py — Fn—lF:—l)lﬂa
F, = E,F,,E",
77 L. E;' 1z, E, » partial inverse x+3, corx, &n >1izxL.
B 4 Py Fry — FonFy_ 200,
F.E,=FE.F,
M, RMLU EF,  E;' iz, BEReu3, corx, &n>11zdL,
clran F,, C clran E,,

clran F,; C clran E,

ARIYT B, LoT,. &n>1lizxL. clran E,yq 6 clran E, ~o operator En+1 %
E..i DHIBR2 L TEBTX, clran F, » 5 clran E, ~o operator FE % F, o%iBRy L
TERTXS, 2HDrx, S, clran E, ®clran Ey @ clran Es @ --- Lo operator

%

By

s [

E2 FZ
[ s
E3 F3
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raz= v YERe L 5.,
L EMS T, XEABLNS,

w &

S € B(H) % pure % subnormal operator ¥ 4 2 2 37\ S A* self-dual subnormal operator
205 B+4y &ML, clran(S*S — SS*) ko unitary operator U 2% #E L T

UAU = A,
UBU = AB*A™,

RBILTHB., 1L, A1 13 A » partial inverse 2 + 32,

& = T pure subnormal operator S € B(H) iz% L B #' normal  AB = BA % 512
E.=AF,=Bruznt k»)Bsh3.

-

&
S € B(H) #% pure subnormal operator ¥+ 3%, 22 %

A = (S*S - S5")?clran(S*S — S5%),
B := S*|clran(S*S — S5¥).

X452 BA'normal T AB=BA X611 STy, 253,

F 7=, S #* self-dual subnormal operator tH 22 X, L L1 unitary operator U »3 %
LT

U'AU = A,
U*BU = AB*A™!,
¥ 4 %, Radjavi, Rosenthal » ¥ [5] 2 A\\% ¥ B »*' subnormal operator T 2 2 %,

B 7' normal operator 2 ) AB=BA xR 232 22b»2 3. Lto<T

w &

S € B(H) % self-dual subnormal operator ¥+ 3%, 2oz % B #t subnormal % 513
SETpupr 22U 5,

/e RPVRIULT B,
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L

F = Y2,Ae*® € H2(0D,B(H)) ##& A, #H\\-T#7% normal operator ¢, &
J 21zl A; A% compact T, ML, kerdy, =(0) 233D +3, 202 %, Mp i,
pure subnormal operator Tr # minimal normal extension ¥ %+ %, % 7~ (Te*Tr—TrTp*)Y/?
#* trace class operator % 413 Re(Mp) # absolutely continuous part 13 Re(Tr) ® Re(Tr)
¥ unitary @8 ¥ 4 3,

L

Ao, A1, Ay € B(H) # H\\IZW# 2% normal operator T ker A, = (0) ¥ w33 D2+ 3,
G = Ao+ A€’ + Aye? € H*(0D,B(H)) v €%+ 2 2 %, Mg 1. subnormal operator

T @ minimal normal extension ¥ %t %

o
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