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1 BEBEL2OREH

Zhi

Z Omiat T, e ~L M EBOFOFRESAZEROEBRELZHE S,

BNV NERH OF D 1 {EOESIZEM E OREIL, (dim E, codimE)
LY, RESND, EL~UV MEBHOHD 2EDOMSIZEBE & F o
BLEIXIH %, E & F @ 2-subspaces TOMT 5 &,

H=(ENF)®(ENFY®(E'NF)®(EtNFY)y e (V)

Sl/IN
10
E:(EnF)@(EnFl)@O@Oealm(O 0)
N ¢ cs
F=(ENF)®0®(E*NF)o0® Im )
CS S8

D25, unitary DBNT ZELIZRE I B,

ZO2BDFEE, BMORBR TR L, e= Proj(E), f = Proj(F) &
LT, (E,F) OflE.| symmetry (2e —1,2f —1) 23SV BZ Lick
V. 20D ZERDMDESR L. Z/2Z « Z/2Z = Gy D unitary RB4E
G EB—H—ITH/HIET 5,



3L LEDOBREIT, BE G, = Z)2%* - xZ/2Z 1. type ] TR\, non-
amenable BHETdH 5, - T, D unitary REOHSEFIIHETH D, £
ZC. unitary EEFHEHHLEE2 D, OFEVD, HEENMENS bVE
e L TCOREHNEEZEZL I EWVIDOR, TLELOEBRTH S,

#H

¥4, ERKITTE LUV N EBH OF O DZEM Ey, By, B, ISR L
T, BRI oM S = (H; By, E,) 5 Z. T %, n-subspace
system WD Z &2t B, ZOHOOEORERMKEE LT, unitary
XV HEKRELL,

E&E1.1

2 > n-subspace system S = (H; Ey,"*,E,) & S8’ = (H'; E{, ", E})
LT, § &SN (FERE) RETHD (S=S) &k, AR
ERET:-H—- H BEFEELT, T(E)=E/(Vi=1,",n) &RTLE
20D,

FE1.2

K%, eEa~UL MZER, A € B(K) &35 L&, AZid, BERID,
4-subspace system Sy = (H; Ey, -, Eq) 23, WD X D12, ¥ 5,

H=KoK,E,=K®0,E, =00K, E;={(z® Az)|lz € K},
Es={(z®z|r) e K} .

oL, AB € B(K) CRHLT, A= B (simiar), ¥V, 5%
Ve B(K) (FRAWHERRK) BFEELT, VAV I=B THdZ &L,
SA =S THHZELIIFAETHD, (IR, SA=Sg LTDHE. HD
T e B(KOK)BPFEELT, T(E)=E(i=1,",4) T D, T(E,) = E;

; I, Ts I Ts y
kY. T(K®0)= B, LLT, DR & 7
0. T(K®0)=Ko02b, |, (0 TQ) & 72

T, O
2
o, T(E) =Ey £V, T(zDz)=ydy V. T1zdThe =ydy 2 b,
Tz =T 2B T. Ty =T, 2F>, ZhzV B &, (VBV)(E3) =E3
26, (VaV)(ed Az) =V @ VAr=(y® By) &Y. BVz=VAx
v, B=VAV! 725, ZTDEDIZ, 4-subspace systems DFRMETNE
i%. operators @ similarity D&%, —I{LL7Zb D E72> TN D,
FE13
n-subspace systems S & S’ 23, similar (RIELERE) THDHZ & &,
St. S, WEHEH s & g DS, similar THHZ & &, RLC

Bo T(E))=E, £V, TO®K) =08 K 25, DR L7125,
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T2 wy,
n-subspace systems D% %E 25 LT, EAK L7225 building block &
LT, indecomposable 2 b D%, LUTDO XS IZEET 5,
1.4
2 DO n-subspace systems S = (H; Ey, ", E,) & 8" = (H'; E}, -+, E.)
DEM%Z, SOS'=(HOH;E,®E|,",E,® E') TE&T 5,
EE1.5
n-subspace system S 4%, decomposable system THdHZ L%, HDE
1 TRV 2 DM n-subspace systems S; & S; BFELT, S50 S,
R/ N e ,
S 75, decomposable THDZ &it, ROFETHLRBZ LN T3,
W 1.6
S =(H;E,,,E,) ., decomposable THH &\ 5 Z ki, DA
53720 Hy # (0), Hy # (0) 23, TFEL T,

Hi+H,=H,HNH,=(0),E =EnNH +EnNH,Y:=1,...n)

., WicdZ & ThB,

X 1.7

n-subspace system S 73, indecomposable system T&h 5 &1L, S M.
decomposable TRV & X &V,

[FIECE R % projections DEEEX > TE &, RIZR D,

BiE 1.8

S=(H;E,,E,) &8 =(H;E;, -, E) %, 2 >DRBEERE" n-
subspace systems & ¥ %, P, = Proj(E;), P! = Proj(E!)(Vi = 1,...,n),
LR, ZDEE, HEIWEHF a € B(H,H') 23, FFEEL T,

P, = (a"'Pla)P; 7»>, P! = (aPa ')P/(Vi=1,...,n)

DALY B,

ERFEWRICBIT D X D12, similartE LY HIFWOEMEMEE LT, quasi A
ALERMEZ ., KRIZL D, n-subspace systems I(CEATE 5,

E& 1.9

2 2® n-subspace system S = (H; Ey,**, E,) & &' = (H'; E{,**, E")
WIZX LT, § &8 M quasi RIEEBRIETHD (S~ S') Lix, BT ¢
B(H,H'), S € B(H',H) BFFEL T, KerT = KerS =05, R(T) =
H',R(S) = H, >, T(E;) C E{(Yi = 1,...,n), S(E!) C E;(Vi =1,...,n),
2, Wi+ Tha,
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6l 1.10

n-subspace systems {Zxf L T, RECERMEIZ L Y. indecomposability
X, BYEIMN, quasi FIECEFRETIL, —AXIZ. indecomposability i,
BOabRY,

L EoRAA T, HERKIT L L~V FZERICEIT D, indecomposable n-
subspace systems ., BEOXR L THONRHEL2DEMTH D,

2 Gelfand & Ponomarev D#5HR

wiZ, Bx DETNERDIARKRITRS FNZEBIZET 5 Gelfand &
Ponomarev IZ X 5L RAEEEZBEHL TR I, |

Gelfand & Ponomarev i&, 1970 &2, FREKILNZ FAVERIZEIT D
indecomposable n-subspace systems % %, THh%&, n=4 DL Z LT,
TERRE LTz, HODMRITKOBY THD,

(1) n=1 D& &

S = (H;E,),dimH =1T, dimE; =071,

(2) n=2 D & % - | -

S = (H; By, Ey),dimH =1 T, dimE; =0221(i = 1,2),

(3) n=3 D& X,

S & (H;Ey,Ey, E3),dimH = 1 T, dimE; = 020 1(i = 1,2,3) T&
YN | -

S (ChpC;C(190),C(061),C(1a1l)) THD, |

n=4 @ & ¥ Gelfand & Ponomarev I, 4-subspace systems S {Z%f L T,
KD defect &METNDE p(S) EEE LT

4
p(8) =) dimE; — 2dimH.
=1
IDEE, O, ZOREEOMEA, {0,£1,£2} ERLT, %
DAEIZHE - T, indecomposable 4- subspace systems ZLLFD X D12, 47
HLT, | ,
(a) 2RZERA, BT (2k) (k=1,2,) THHHEE. R,
(b) ZEEMS, AFEKRIT (2k+1) (k=0,1,2,) DFEIL, KRDEY T
D, |
(WAFOBXHZ T, FCHDOIXR—HRL TS, )
(a) EHRZMH . RBRTDIHEEDIE
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UTFT, {e f},i=1,,k%. HDCONS &%5%,

(a®1) defect 23 (-1) DEE, ROFDHLDERETH D,

H=1er, " e f1," fil

Ey, = [e,",ex] , B2 = [fl,"',f’k] , B3 = [e2 + f1,", e + fe-1]
Ey=[er+ fi, e+ fil

(ad2) defect B (+1) DL E, ROEDOLDLRETH 5,

H — [617...7ek7f1,”.)fk]7 El — [el’...,ek]’ E2 —_ [fl,...,fk], E3 —
ler, (e2 + f1),, (ex + fi—1), fx], Ea =[x + f1, 5 ex + fi)-

(ad3) defect B30 DL E, (NTA=FRL), ROFEDHLDLIHE
fETH D,

H = [er, ex f1, fi] s E1 = [er, rex] , B2 = [fi,* fi] » Es =
ler, (e2 + f1), s (ex + fe-1)] » Ea = [er + f1, ", ex + fi].

(a4) defect B30 DELE, (RNFTA—FNADE), ROFOLDL
FETH 5,

(ZZT.AeCA#0,1TH5D, ). H=ler," ", f1, fe]l , E1 =
ler, ", ex) , Ea = [f1, s fi] , Es = [(e1 + Af1),(e2 + fi + Af2), 5 (ex +
fe-1+Af)] , Es=en + f1, e + fi] -

(b) 2422/ H i, HFHRTDIRZEDIH

UUTFT, {e, ", ek, ext1, f1,""" fi}, 2+ HDO CONS &¥ 5,

(b 1) defect 3 (-1) D & X,

H = [e1, ", ek, eks1, f1, fi] , B = [e1, ", er,eeqa] , E2 = [f1, """, fi]
v Es=1{(ez+ f1), s (exs1 + fe)] , Ea = [e1 + f1, ", e + fi]-

(b®2) defect 25 (+1) D& &,

H = [er, ", ek, €ks1, f1.7 fil » B1 = [er, ", exsexqa] 5 Ea = [f1, ", fi]
, Es = [er,(e2+ f1), ", (ex+1 + fi)], Ea = [ex + f1,"" ex + fr, €rq1)-

(b®3) defect 30 D& X,

H = [61,“‘,6k, 6k+1,f1,"',fk] , By = [61,"’,8k, €k+1] , By = [fl,"',fk]
, B3 = e, (e2+ f1), s (exp1 + fi)] » Es = [ex + f1, 5 e + fi]-

(b®4) defect 25 (-2) DL E,

H = [ela'"’ek,ek+lvf1""afk] , By = [61’“"6k] » By = [f1, fi]
Es = [(e2+ f1), ", (eks1+ fi)] , Ea = [ex+ f2, ", (ex—1+ fx), (ex + €x41)]-

(b®5) defect 25 (+2) D& X,

H = ler,""", ek, ki1, f1o 5 fr) 5 E1 = [er, s exrenq1] , E2 = [f1,
frversr) 5 Es = [e,(e2 4+ f1), s (exs1 + fi)] » Es = [fi,(er + f2),
s (ex—1+ fi), (ex + exs1)].

60



(Gelfand & Ponomarev D7 1T 1 7) ,

Gelfand & Ponomarev I, Z DREADTZ®HIZ, n-subspace systems S =
(H; Eq, - BE,) D2F2E2 %, BRE LT, 2HOEK T L o~ ZHA
4%, THIL, n-subspace systems § %, n-subspace systems ST = ®*(S)
, ST =07(S) ICET, o & & X, ROMHEERED,

(1) n-subspace systems S 73, indecomposable &5, ZD& X, +(S)
& ®(S) IX. indecomposable TH %,

(2) § 73, indecomposable T, § # 0, ®+(S) # 0 (resp.®(S) #0) 72
HiX, - 0+(S) (resp. 79 (S)) xS Th D,

(3) S #3. indecomposable T, S # 0, ®+(S) # 0 (resp.®~(S) #0) 7
S, p(S) = p(2H(S)) (resp.p(S) = p(®~(S)) TH 2, '

(4)S 75, indecomposable T, p(S) <0&%5H, ZDLX, I >1 M
FEL T, (2F)1(S) #0, (2F)4(S) =0 222, S = (27)H(F)Y(S)
MALT B,

(5) S A3, indecomposable T, p(§) >0&¥D. ZDEX, I > 1 HBF
FELT, (@7)HS)#0, (97)4S) =0, 23>, S = (dH)1(d7)1(S)
VAN 5 RVAL BN

ZHUZKY, ZDPH 9~ ZfE-T, p(S) #0DE XD, indecomposable
4 subspace system D3EP R I B,

FE21

IHED, p(S) # 0 DKBIL, d*(S) = 0 & 725 indecomposable 4
subspace systems DIREIZ/R D, —T5, defectp(S) = 0D & i, ¢+,
BH7r0,

AHRRRICE VL MERTO, defectp(S) = 0D & i, ROFTH B,

il 2.2 |

S % indecomposable 4-subspace system T, p(S) =0¢% 5, ZDk
&, Sk ROBLEBWAFOBEMAZROT, AETHZ, E L F %,
HIRKRITTE VL b2ER, A: E —» F,B: F — E % bounded linear
map £ 95, H=E®F,E,=E®0,E,=00 F,

Es = {(z ® Sz)|lr € E},E4 = {(Ty®y)ly € F} LT, S =
(H;Ey,..,E,) £8<, |
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3 #EREX5rIndecomposable n-subspace sys-
tems (n=1,2,3,4) T2 T

UTF, HZ, e AV M ERE LT, BREBRD,

(1) n=1D & %, |

S = (H; E) {Z2W\WT, § A, indecomposable TH 5 72®iZi%, dim H
=1 TRIFNFRLR2N, X-oT, S (H;E),dimH =1 7", dimE
=02>1. ’

(2) n=2D L ¥,

S =(H;E,F) iZ2\T, § #, indecomposable T¥h 5 7= DFMH%
#5, E & FiZ, 2-subspaces method #1T ),
E=(ENF)®Im ((1) g) @(En»Fl)@OEJ.nF®OE.LnF.L

2

F=(ENF)®Im ; 3 ® O0grps @ (EX N F) @ 0pinp

indecomposable & ¥, EFIp532 1 HIZ% H 5, generic position DFF
DTIE, c & siITH S, K-> T, generic position D5 Tix, tEAT
HZEMIL. CoCTRITNITRLRY, ZDLE, S (CHCE,F) I,
decomposable & 72 %, &> T, 2-subspace system S T, indecomposable
RHLDIX, S (H;ELE) LT, dimH =1 22, dimE; =0 71
(i=1,2) DHDTH B,

(3) n=3 D& %

3-subspace system S = (H; Ey, E;, E3) (22T, indecomposable T
dimH < oo £725bDIL, § = (H;E,, E,y, E3) , dim H=1 7>, dimE;
=0 2°1 (i=1,2,3) 2%, §=(CpC;C(190),C(190),C(1d1)) T
5B, dimH = oo IZx L Tix, BEDHT. indecomposable @ & D 4%
X T& TRV, (Rosenthal @ open question 233 % : 5 D ER %KD
transitive lattice IXITFEET D D2 ZTNBEHEMNR G, B4 ITEBKRIT
® indecomposable R b DE/{FDHZ L BAHHKD, )

3.1

KRDOH DL, decomposable TH 5,

(1) S = (H; Ey,Ey, E3) T, REWD, K &, L~V NZER | A%,
K E® (un)bounded linear operator & L. dimK >2 &% 5%,

H=Ko®oK,E,=K&0,E;=00 K, E; = {(z® Az)|z € D(A)} .

(2) (C. Davis D#il) S = (H; E,,E,, E3) T, REWMD, H%E, ERK
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63

LIV NER H = ey, fi,ex, f2, ], (22T, Ae, fi},1=1,2,
I, HDO CONS TH 5, ). :

gn = (cosby,)e, + (sinb,) f,n=1,2,"-+,0, = Tl
Ey = [e1, €2, €3, ], E2 = [g1, 92, "],

Es = [e; + €3, fa+ f3,7", €an—1 + €2ns fon + fonsg1, ).

ZD& X, (Proj(Ey), Proj(E;), Proj(E3)) = C T& %,

—RXRYIZ, 3-subspace systems (Z DWW TiX, IRDZ L Rbnd,

s 3.2

S = (H;FE,, E,, E3) % indecomposable 3-subspace systems & 9%,
Ei # (0),HV: = 1,2,3) £ ¥5, 20L X, ExnE = 0,(Vk,{ =
1,2,3,k #4). |

ol 3.3

S = (H; Ey, E,, E3) % indecomposable 3-subspace systems &35, B
Wz, RE, Wed L35,

H=E1+E2,E10E2:(0).

ZnEE, Sk, BRKRILD indecomposable systems THh 5,

BiRH 3.4

S = (H; Ey, E,, E3) % indecomposable 3—subspace systems }:'TZD t
L. dimH = +oo &T%f)?:\ _0)&% dimE; = 4+00(Vi = 1,2,3) HFK
MY D SR

LAFIZ, 4-subspace systems 0)% Z. 1T 5,

BAiE 3.5
K %, HERKRITTEe L~V NE/] |, S % | unilateral shift ¥ 3%, Z®D

X, RD system i%, indecomposable T 5, o

H=KoK Ei=Ka&0,E=08K, E = {(z& Sz)c € K},
Ey,={(z®z)|z € K}.

(REBAD X 7 v F)

A 1.

H %, l:ll/f\ll/ T‘D'BF'E]&TZ) El, yEs %, H OO ZER & ¥ 5,
S=(H;E, ..., E,) X, Rz, Wt EREY %, E

H=EFE+E;,E,NE;=(0),V(,7) €{(1,2),(2,3),(1,4)}.

TDEE, D A€ B(H) BFELT, AE, C E;,AE, C E; 7,
{(z1 + Azy)|z; € Er} = E3,{(Azy + z3)|22 € E3} = E4 33, BT 5,



iR 2.

Sit. W1 DREDKGEMI-TLT5, fEAF Ac B(H) %, &
1DHLDETH, SH. decomposable THDHERET D, ZDLE, K
DNThIPERE B, |

(T = A%|g, tX. decomposable TH D,

i,

(INT, = A%|g, i¥. decomposable TH 5,
i,

(III)Es C By . E4 C Ey Th B,
HiRE 3.

unilateral shift S 2>5{EH 45 4-subspace system IX, #E 1 DIREZ
Wil=d, ZDsystem Tix, (1) A3, BRIZL 722V,

s 4.

unilateral shift S 7> 5 1E 6415 4-subspace system Z 5,

IDLE, BRINDEME A e B(H) 22T, A?g, & A%, 13,
indecomposable T& %,

(¥R 4 DREHA) ,

Beurling @ EBRIZ L Y, unilateral shift @ invariant subspace M i,
inner function 0IZ& Y., M =0H? £ ETHZ &H 5, decomposable D
RELFETDHZLETT,

4 defects DBt Z DB Xtk & 58l defects
DOHBE

Gelfand & Ponomarev IZ & ¥, HRREITTZ FIVZERED 4-subspace sys-
tems S = (H; E,, ", E4) DAEE L LT defect

4

p(8) =Y dimE; — 2dimH

i=1

BEZLNTWS, ZO&BIX, ZOFEOFTIE. BRRTOBEAICE
BRE LRV, £ZT, ZORZERRTOFEEICERT DT, K
® n-subspace systems #& %2 %, £7. KEE&HT 5,
T 4.1
T € B(H) ., weak Fredholm operator TH 5 Z & %, dimKerT <
+oo 3D dimKerT* < co TEET b,
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EHH 4.2

S = (H;E,,"",E,) % n-subspace systems & 4%, T;; : E;® E; —
H(i,j=1,+n) %. |

Tij(z: ® ;) = i +

ZED, EET D, |

S 23, Fredholm system (resp. weak Fredholm system) %. T;;(Vi,j =
1,...,n) » Fredholm operator (resp. weak Fredholm operator) T& % &
EEY Do

TDLE,

IndT;; = dimKerT;; — dimKerT,

EBE, defect p(S) %.

p(S)=1/3)  IndT;
i<j
T, E&ET 5,

A 4.3
S = (H;E,...Ey) . ABRRIITNZ FIVZER LD 4-subspace system
L95BH, TDEX,

Gelfand-Ponomarev defect p(S) = our defect p(S)

Th b,

miRH 4.4

S = (H;E,,...,Es) %, n-subspace system £ 3%, D& &, KerT;; =
(E;NE;), KerTy = ((E)* 0 (E;)*Y)(Vi, 5 =1,...,n) BT D,

AR&te v~ hZE[B] LD, indecomposable 4-subspace systems D
defects DEIRIL, {0,+1,4+2} TH D, LA L., ERKIL L~V 2R
LTI, RERRREVPEX B, o

EE4.5 | |

ERRYR T & L~UL b 22/ £, indecomposable 4-subspace systems @
defects DEIRIL, Z/3 TH D,

#l 4.6 S

K %, ERKT e L-UV MEM(N) &35, T={z¢€Cllz| =1}
EBL, a€ChD, a¢TU(T+1)&BL, S %, K E®D unilateral
shift X%, ZDL &, KD 4-subspace system S, = (H; Ey, ..., By) &
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H=K®&K,
EI:K@(O),
E,=(0)® K,

Es={(z®(S+a)2)|lr€ K}, E,={(z® z)|lz € K}
LB, 20L&, {S,}e iX. BEWZ, (FIAE) RE T2V indecom-
posable Fredholm 4-subspace system ThD,
([ —2/3 if (Jo| < 1,]a—1] < 1),
-1/3 if (Ja| <1,|la—1|>1),
—1/3 if (Ja| > 1,|la—1| < 1),
| 0 if (o] > 1,la—1|>1)

TDEE, p(Sa) =1

4.7

(defects(-n/3) M indecomposable 4-subspace systems DH)

K % ERRTEAL RERE L, {u}ir1 & TDCONS 95,
D & X% KD 4-subspace systems S = (H; E,, ..., E4) iX, indecomposable
THY, D defects tX, (—n/3) TH D,

H=K'9oK" B, E,=K"®0,E;, =00 K",

E; = [(uw 0) @ (ut+1’u“ 0)7

(0,u;,0,-- ) ® (0, uiy1,u;,0 0),

(0,0, - ,O,u,)EB(0,0, ,0,u,+1)|z EN],

E,=[z®z|r € K]

5 bounded operator systems H 5L Vin-
decomposable systems |

4-subspace system & LT, #E¥MIZ, bounded operators 22Hk%
LOREZXLND, £I T, Txlid, KNI T A%EEL,

E&K 5.1

KD 4-subspace system S = (H; Ey, ..., Ey) 252 %, Ky, K, & bV
~)URZERE L, S € B(Ky,K,),T € B(Ky, K,y) 9%, REBL,

H = K, ® K3,

E,=K  ®0,E, =08 K, , E3—{(x69.5'x) |z € K,},

E,={(Ty®y)ly € K2}

ZOWD system S = (H; Ey, ..., Eq) & WAFEANBE X THEMAL 2
%% D%, bounded operator system &V,

ZDEE, RHBELY M,
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EH 5.2

bounded operator systems & %, ([RIEZE) FME & 13725720, Bl
FEAE @ indecomposable 4—subspace system BTEIET 2,

L, ROXHIZLT, mED

5.3

(bounded operator systems &RHEIZZE bt;t‘ﬁl)

WD 4-subspace system #5<, K &, B~V FZER L LT {e}2_
. FD CONS &5, a> 1L T, BAI(w;)2_ &, KRTHE,
1 if 1 >0,

e ifi>1
- @Eﬁﬁﬂ%fiof H 7> shift V ., RTEL

V € = U)zez+1(Z e Z)

b %o T, 4-subspace systems S = (H; Ei, ..., E;) é"@(;éf/ﬁéo
H=K&K,

w; =

Ei=Ka®0,

E,=08 K,

E3—{(:UEBV3:)|:1:ED(V )},
Ey={(z®z)|lz € K}

ZDEx, ZhbOD 4-subspace systems 1L, BEWI (RIELE) F{E
L1X72 572\, indecomposable 4-subspace systems TH D, Lb, Z
5D 4-subspace systems ¥, bounded operator systems & ([RIECE)
R CIE7e, d

indecomposable 4-subspace systems 3, bounded operator systems %,
ERLT, BONHINECONTTHIHN, KOLDIE, 1 2OFHER
Z72% &, decomposable 2 b DHBHKTLE D Blicizo TS,

#5.4 | |

WD system 2B 25, K %, *(Z) £T%, K O CONS %&. ()2
L#ES, V %. K O bilateral shift £ 35, 20k X, REBL :

H=KoK,
E,=K®o,
E, =00 K,

E; ={(z®Vz)|z € K},

Fy = [(e: & )i # 0]

ZDLE, Z®D 4-subspace system S = (H; Ey, ..., E;) 1X. decompos-
able & 725, |
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%72, Gelfand & Ponomarev ® defect(-2) DA PRI indecomposable
system %, BRIZ, ERRKR (L L7z 4-subspace system %, x5 &, %
X, decomposable (IZ2>TL¥E 5, £DHIIKRTH B,

M5.5

{e;, fil: > 1} &2, A~V MZE] H 22D CONS &35,

H =le;, fili 2 1], Ey = [&]i > 2], E; = [fi]i 2 1],

Es=le;+ fili > 1], Es=[e1+ ey, eipa+ fili 2 1], T D, TDLZ,
Z D system S = (H; Ey, ..., E4) X, decomposable TH 5, LHL, i
iX. bounded operator system TiX7/2\>,

6 Gelfand & Ponomarev OZER Ot & &~ D
R ik

Gelfand & Ponomarev D3 FBEGRICHEN I L O+ L &~ DERKIT
btz TREBELLD,

S = (H;E,,...,E4) %. n-subspace system & 3%, R = @ ,E; &
B<,

T:R—> H %, 7(z1,,20) = ), 2 £BL, X, H* = Kerr r
B,

El-c*- = {.‘L‘ = (xl’ “'amk—laOkawk+l, --‘,xn)|'r(z) = O}

LB,

Ihiy, ot oEHEEL LT,

FEH 6.1

O+(S) = (H*; Et,...E}) LEHET D, 20L&, o+(S) &, St &
HES,

6.2

(1) § = (C;C,0,0) D& &, St =(0;0,0,0) TH 5,

(2) §=(C3Ca0,0pC) DE X, St =(0;0,0) TH 2D,

(3) S = (C;C,C,0) & %, S+ =(C;0,0,C) TH3,

(4) S = (H;Ey,-- ,Ey) = (C}5C(150®0),C(0160),

Cop1®1),Cla0pl) DL X,

St = (C;0,0,0,0) Th 3,

Rz, - DEZEEH XL D, £,
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E#E 6.3

S = (H; Ey,...,Ey) %, n-subspace system &35, St = 0+(S) %,
St =04S)=(H;E},....Er) TEET 5D,

INZE-T, - OF&‘RE. ROXIITT 5,
- EE6.4 ‘

S = (H; E,,...,E,) %Z. n-subspace system &9 %5, S = &~ (S) %,
S =0"(S) = 0Lo*+0L(S) TEET D, |

# 6.5 o
(1) § = (C;0,0,0) D& E, S~ = (CLC(190),C(0®1),C(1p1)) T
D, |

(2) § =(C;0,0,0,0) DL E, S~ =2 (C35C(10080),C(06100),

Coe1d1),C(la0al)) THD, '

¢t & &~ L. UTOHEEZ b,

&% 6.6

81,8, % . n-subspace system &35, ZDL X,

PE(S, @ S;) = 0(S;) B 0E(Sy)

DS, BT B,

dt & o OIMEER D=L, ROFHERET 5,

EH 6.7

S = (H;E,...,E,) %, n-subspace system &9 %, S 23, strongly
reduced above (SRA) LW HOMHEZWMALT L WO Z & &, o0, L B =
H(Vk=1,~,n) ThBZ &L, EET 5.

E¥H 6.8 . | |

S = (H; E,...,E,) %. n-subspace system &3 %, S, closed image
property(CIP) & WO WEZT 2T L 1X, RBWILTDHEEEWNI,

Pk R=@",E; » 08 E; & 0(projection),

r: R=@@",E;, — H*(projection), |

e; : H— E;(projection) LB & &, RHMB, WAL LT3,

(1) Im(rpg) . closed T D,

(2){(e1z, ", e,x) € R|z € H} M, closed TH 5,

E 6.9 - | o

S = (H;Ey,...,E,) %, n-subspace system &9 %, S 25, (CIP) %7
=% & % n-subspace system LEMETH B L&, SIx, HE (WCIP) %,
Witz g Lo,
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IDLE, T L & OIRER, KO X DITHY IO,

£ 6.10

(1)S #%. n-subspace system &%, b L. S5, #E (SRA) RUHE
B (WCIP) 2= &35, ZDLE, 9 0HS)=S &72%,

(2)S #%. n-subspace system & 3%, b L. St A, #£H (SRA) RUME
B (WCIP) 2Wil=3 L35, ZDL&, ¢+~ (S)=S L7225,

KiZ, ST, S~ ? indecomposability DFEHEZ RE Z LIZT 5,

I 6.11

S(# 0) X, indecomposable n-subspace system &¥ %5, ZD&LE, K
DIREZEL, |

(%)

S, (STt i, iz, #£E (SRA) R t#E (WCIP) &Wéiz 4 & 15,

D& x, St i, indecomposable TH 5, -

I 6.12

S(# 0) iX. indecomposable n-subspace system &5, ZMD&E K
DIRE &<,

(7€)

Stk S, iz, HE(SRA) KRG HE (WCIP) /-4 &7 5,

ZDE&E, S iX. indecomposable Tdh 5,

UTFIZ, BEE LT, EBRORETH HMEHIT, ERAIIT, BRIL
RN EEEHLTEBL, 22T, HE (CIP) DRI LARWHI2 &HiT T
B2 EIZT B,

#iH 6.13

{eny fatn=12 &+ BN~V FZER H © CONS &7 5,

1 1
On = (cos;)en + (sm;)fn

EB<L, X. M =[eq|n € N], N = [gn|n € N, H = [en, fu|n € N] £ B,

X. p= Proj(M),q = Proj(N) £, TDLXE,

L = {((p(z),q(z))|xr € H} i%. closed TiX/e\>,

AT, %(8S) 4%, indecomposable & 72 5 ERKTLOBIE 52 5,

¥ 6.14

K %, HRRxT L~V FERZ(N) &35, S %2, K LO unilateal
shift £ 35, acC &35, ZTDLE, RD 4-subspace systems S, I,
[RIEC &[R4 C 72\ > indecomposable systems T %, |

H=K&KE =K®&0,



E, =00 K,
Ey={(z&(5+a)z)lz € K},
Es={(z®z)lz € K}}
TEE, S, , (SHE,SE(SD) . TTHE (SRA) RUY #HHE
(WCIP) &7,
“hiv, 8§+, 8 1%, indecomposable T& %,
UTTiX, BxDERK LT defects & & DHEIEE R B,
EE 6.15
S = (H; Ey, ..., E4) %, RO 4-subspace system ¢9%5, K%, ebx
NVIZER,T,Se B(K) 95, H=K®K,
Ei=Ka®0, o
E,=06K,
Es={(z®Tz)|lz € K}, Es={(Sy®y)ly € K}}
L, ZDEE, S M, Fredholmsystem THHZ & &, S, T,(ST-1)
25, Fredholm operators T&» % Z & il_HE'CZ?Jé BiZ, S D defect p(S)
X, RcEzxohd,

p(S) = 1/3(IndT + IndS + Ind(ST - 1))

Wiz, ®F 12X B defect DIRTFIRILE R D,
BiRE 6.16
S=(H,E,...E) %R THL, K & b~V EM | T e B(K) &
T3, R |
H=K®K,E,=K®0,E,=00K,E;={(z®Tz)|z € K},
Es={lydy)lye K} £ T %, T
ZDLE, p(ST) = p(S) BEILT D,
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