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i B WHT AN BB, ASCEEH RSSO, SHTHT A # Wolf AR
. Kato A,  Weyl ARFGE L BAABUEHIEED X GHT B 1 Wolf A Bl 141
SRR, HHEEHEET LA Fialkow fE3CHR [3] A H)— ML
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MSC(2000): 47A10, 47A11, 47A53
4% O177.7

1 5|8, iCSHMEANLR

FF RIS, B2 B.Sz-Nagy #l C.Foias!! i A4£H#y. 2J5, T.B.Hooverl?),
L.A Fialkow®®, D.A.Herreroll S5 T H SCHARIERM RIS, HESHIL, FFiE. ARBLEM
P& T AR BAM GRS, Jhe— P BH e 2.  L.AFialkow 7E [3] & —
AR, RFT AR B AR, B ove(A) WEE—PIEEIFHTHREY 0.(B) M7 Xf
AP UARELR i — P EE NS ASCELH SR ESEM T, S THT A K Wolf
AR, Kato B, Weyl Al B A B EE Y 3L 5HT B #HY Wolf A i FLit
THRIMIRR. ASGEH TWRAT A M B WAL, W o.e(A) WE—EEDS 7, #A
TNor(A) Nor(B) # 0. fEAXNEERIHR, AXHEEMEIE T LA Fialkow #£Hi#_ L
Bl AR FEEFEEE 2.2,2.7, L 2.8, EH 2.10, 2.11.

B H EfRYER Hilbert Z5H], B(H) Fx H LARLHERT2K. XMT A B € B(H),
IRAFE RN BARESE T X, Y € B(H), i AX = XB, BY =Y A, WFFHT A M B
L LA A~ B.

XF T € B(H), o(T) %5 T W, p(T) = C\ o(T) %7 T WHMHE. it u(T) =
dimKer(T), w(T) = dimKer(T*), # v(T) 5 w(T) HELHE —MER, NEL ind(T) = v(T) —
w(T).2 FnEREWw. E=ZU{co}U{—occ}. D° FRTHEFE D HH KR, 0D FR D
iR, D FEpR D BAE. 8 U (T) = {\ € C: Ran(T — \) M H ind(T — \) =n},(n € E).
Uy (T) = {X € C: Ran(T — \) WH v(T — X\) = m,u(T — X\) = n},(myn =0,1,2,---,00).
H,(T)={ eC:ind(T-X) =n},(n €E). Hpun(T)={A € C:v(T =) =m,u(T - =
nk, (myn=0,1,2,---,00). 05(T) = {\ € C: Ran(T — \) FJEHL v(T — \) = o0}, 0,¢(T) = {\ €
C: Ran(T — \) FEHEL w(T — N) = oo}, 01e(T) F 0,e(T) S3ANFARFF T WA FEN A AR
W 0e(T) = 01e(T)Uare(T), BF 0e(T) AHT T B Wolf 3. ok (T) = 01e(T) N ore(T),

ke B #5: 2004-05-08
HEWH: ERERPFES (10471025), FHEHE H AR #ES (Z0511019).
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B o (T) HHEF T # Kato AT, 03 (T) BAAT T WEAHRABERW LA ES
. oB(T)=0(T)\op(T), #§ o5(T) HHEF T ) Browder AJfij%. K(H)FnR H EEHTF
2, ow(T) = Nkexmo(T + K) = op(T)\ (Yo(T)No(T)°), B ow(T) A T 15 Weyl A
. oo(T)={\€ C:Ran(T — \) IFFHH v(T — \) = (T — \) = 0}, 3% 0o(T) HET T &
Fitk, op(T)={X € C:Ran(T — ) 3/ }.

BH o(T), op(T), ow(T), 0e(T), 01e(T), O'Te( ), ok (T) #RAEEELE, V. (T)(neE) R
F4E. HSCHR (5], RS SR T A TSR & 45

(1) C\o(T) BN EREES L H(T)(H ( ) B9 TR, THH o(T) = o (T)U
(Ut<n<oo Un(T)) U (Ui<ncoo Von(T)) U (¥o(T) No(T)°) U op(T).

(2) C\ 0.(T) E’Jﬁ’l‘ﬁﬁi@ﬁﬁﬂi H(T)(#%H oc(T) W) TR, THAFTE n(—oco <
n < 00), i H(T) € Wo(T), TEEA 0o(T) = Woo(T) UV _ oo (T) U W (T) U (T).

(3) C\ok(T) E’Jﬁﬁ/\ﬁﬁl_ﬁﬁﬁ'i H(T)(#H o (T) Wid) RAMHE, M HAFTE n(—oo <
n < o0), fffi H(T) C W,(T), T HA 0k (T) = Yoo (T) Uop(T).

(4) Uo(T)No(T) = (Vo(T) No(T)°) Uap(T).

(5) ow (T) = 0e(T) U (Ui<n<oo Yn(T)) U (Ui<ncoo ¥ —n(T)).

2 SERKEHEIEA

5138 2.1 & A~ B, | 0.(A) WEE—NEES L 7, #HH 7N oe(B) # 0.

EH 2.2 WA~ B, Vaddoo(A) WIFEHATE, Vi i oo(B) WARZEMTE, 0(0c(4)\
Va) C V. HFAE C —HFE D, T &E:

(a). (0e(B)NVa)\ Ve C D C o.(A);

(b) 0D C Vg,

WX Va E—NERS L 7, #AE 7N Ve £ 0.

JEBR K T g2 Va WIEE— N EESHEFE, SLIE N Vs #0.

Fr T AR oo (A) BT T4, WFFELE t € 1 BARSA {tn} C oe(A) \ 71, 45 limy, ooty = ¢
BT & Va T, BIATRMRE {th) Coc(A)\Va. X tem CVa, Bt ¢ 0e(A)\ Va,
FiEte 0o (A)\Va) C Vg, Ik t e i N Vg, EHIL 11 NVE #0.

#11 o oo(A) BT, BT n W% Vi AT, BT n W2 oo (A) T4, B
W & o (A) AT ' & n —MNEEST, T& n e o (4) —MEES T,
RYEFIHE 2.1 Fl 2 Noe(B) # 0, AT 71 Noe(B) # 0. B 7 NVe =0, WXFF VA € 7 Noe(B),
B (0e(BINVO)\VeCD, A AennD, N D#D.

VXo € mND, BT D BHE, n & oc(Ad) MIFFHE, BIEE ¢ > 0, i1 O(N\o,e) C D,
H O(Xo,e)Noe(A) Cm, B

O(/\(),E) = O(/\(),E) NnDcC O(/\(),E) n O'B(A) C 11,

:FIEI% O()\Oag) Cm mD; ﬁ 1 mDiEl'l‘: C E/‘J}F%% iﬁ {tn} Ccm ﬁD, hmn—»ootn :t, EE:F 71 IEI%
Mgk, Bt

tGTlﬂ(DU(?D):(TlﬂD)U(TlﬂaD)C(TlﬂD)U(TlﬂVB):TlﬂD,
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W NDJ&CHHFE ULIEHT nnD & CHMHFHFE (HnnD#0nnD#C, %
J&, B rNVs #0D.

THUER r\Ve # 0. BT 7 ER4E Vy WEERSL, FIL 7 FT Va ES » 7
BHAFEISE, AHR T = Nacrta(Ta & Va BT 7 MIFHATFE). B ETBOIE 21 805
{ra NV :a eI} EREAMREER, X Ve BERE, U 7NV =Nacr(ta NVa) # 0.

#ig 2.3 & A~ B, 0.(A) WE—NERS 7, HH 1Noc(A) Noa(B) # 0, Hf

UG(T) = Ue(T) \ G(T)7 G(T) = (HOO(T) U H—OO(T) U HOOOO(T))O'

WEBA B Vi = 0c(A), Vp = 0g(A)Nog(B), D =G(B), W Vg J& o.(B) WIHAT4E, D J&
FE&E. BT A~ B XMFVreC #HE

dimKer(A4 — A\) = dimKer(B — )), dimKer(A — \)* = dimKer(B — \)*,

i

Mt G(A) = G(B). T4

(0e(B) NVa)\ VB = (0c(B) Noe(A4)) \ (66(A) Nog(B)) C (0e(A) \ 0c(A)) U (0e(B) \ 06(B))
= G(A)UG(B) = D C 0.(A).

¥ D = G(B) C 0.(B), H 0.(B) &%, D EIE, ¥ 0D C 0.(B)\ D = o¢(B), R
9D C og(A), Th 0D C V. X 9(0e(A) \ Va) =0 C Vg, FrUMRIEEH 2.2 L 2.3 FHLE.

#iL 2.4 B A~ B, WXT 0c(A) WE—MEBDL 7, #HA 1N 0(0c(A) Nog(B)) # 0.

JEBA WL 2.3 M T Nnog(A) Nog(B) # 0, BT oc(A) Nog(B) & o.(A) T4, #&
ArNog(A)Nog(B)) C d(oa(A)Nog(B)), HIt 71Nd(oc(4)Nog(B)) D d(tNoc(A)Noc(B)),
Bk 7N d(og(A) Nog(B)) # 0.

#it 2.5 W A~ B, WXT oc(A) WE—EBEDL 7, A TNoa(B) # 0.

WEBA B Va = 06(A),Ve = 0¢(B),D = G(A) = G(B), Nl Va,Vp 557 0c(A), oc(B) K
ZWTHE, D JREITHE. 0(0e(A)\Va) = 0G(A) = 0D C Vg, (0.(B)NVa)\Vp C 0e(B)\ Vi =
G(B) = D C 0.(A). BrMRIEEH 2.2 R 2.5 1HE.

#iL 2.6 WA~ B, WXT ox(A) WE—DEEDL 7, #HE 7 Nor(A)Nor(B) # 0, H
H UF(T) = Ue(T) \ (HOOOO(T))O'

WEBH M Va =0k (A), Ve = 0r(A)Nop(B), D = (Heoo(4))® = (Hoose (B))°, N

9(0e(A) \ Va) = 0(0e(A) \ 0k (4))
— O(Wa (A)UT_ o (A)) C Hu(A) UH-(A)
=Hy(B)UH_o(B) Cor(A)Nop(B)="Vg.

HT D C o.(A), H o.(A) ZHAEE, D EHE, # 0D C 0.(A)\ D = or(A), FH
dD C op(B), B 0D C Vg. (0.(B)NVa)\ Ve C (0o(B) N ou(A)\ (05(A) Nop(B)) C
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(0e(A)\ or(A)) U (0e(B) \ 07(B)) = (Hoooo(A))° U (Hooo(B))® = D C ae(A), BrLitRiE e
2.2 FIHER 2.6 THIE.

E 2.7 & A~ B, WXT 0.(A) M—MEESZ 7, WA 7 Nor(A) Nor(B) #0, H
F or(T) = 0e(T)\ R(T), R(T) = (H-00(T) U Hoooo(T))°.

VEEAR WHERE 2.2, ;U Vi = 0,e(4), VB = or(A) Nor(B), D = R(A) = R(B), N
Do (A) \ Vi) = W (A) € HolA) = Hu(B) C or(A) N or(B) = Vi. BT D C ou(A), A
oo (A) VIS, D R, 0D C oo(4)\ D = op(A), I 0D C on(B), Hi 0D C Vi
(0e(B)NVa)\ Vi C (0e(B)Nae(A)) \ (0r(A) Nor(B)) C (ge(A)\ or(A)) U(0e(B) \ or(B)) =
D C o.(A), FrUMRIEERE 2.2 B 2.7 THIE.

#ig 2.8 & A~ B, Nl 0,.(A) MM ESHIFHTFERS 01.(B) L.

YRR % T & 0 (A) AR —NEEHATE, 72 1 M—DEES S, W 12 ore(A)
W — &l S, RIEEHE 2.7 1% TNor(A)Nor(B) # 0, X 01(B) D or(B), B TNowe(B) # 0,
BRLL TN oie(B) # 0.

VE R 2.8 BEMEIET L.AFialkow 7ESCHR [3] A48 Hi # Ml &

5138 2.9 W A~ B, W ow(A) WEANIEZHHFE 7, #A 7N 01(B) # 0.

JEBA SBIE T Noe(A) # 0. AR, RIE 1 Nove(4) =0, W 7 C ow(A4) \ 0re(A) =
(U micoe U (A)UW oo (A). 3B D = (Upcpmicon U (A)UW oo (A), U D EFFHE, 7 C D C ow(A).
VA € T, fFHE 11 > 0, 1 O(\,m1) C D, X 7 J& ow(A) BIFT4, 8IFLE ro > 0, fH15
O\ ) Now(A) C 7, Bl r = min{ry,r2}, M O\, ) = O\, r) N D C O(\,r2) Now(A) C T,
H r 2, X 7 2% ow(A) MIATFE, Bk r ZH&E, T2 72 C WM&, =
T#0,7#C, FIE, B N0 (A) #0.

W =7N0ore(A). BT 0re(A) BHAE, 0re(A) Cow(A) K 7 & ow(A) BFFFAFE,
RN 71 J2 ove (A) BIFFIIT4E, ARIEMER 2.8 18 71 N 0w (B) # 0, T 7N owe(B) # 0.

EHE 2.10 % A~ B, W ow(A) WE—MEERL 7, HE rNom(A) Non(B) # 0, H
Fou(T) = ok (T)\ M(T), M(T) = (Ui<jn|<oo Hn(T)) U Hoooo (T))°.

JEBR &% 71 & ow (A) MAEE— N EESMIFHTFE, SBIE nnom(A) Nou(B) # 0. RAESI
H294 nNoe(B)#0. BRFE nNnoy(A)Noy(B) =0, M VA e Now(B), &

A € (01e(B) Now (A)) \ (oam (A) N o (B)),

(01e(B) Now (A) \ (em(A) Nom(B)) C (ow (A4) \ onm(A))
U (01e(B) \ op(B)) € M(A) U M(B).

MT A~B, # M(A) =M(B), T2 Aenn N M(A), 8 1 N M(A) # 0.

FEW] 71 N M (A) J& C WIFH T4, VA € mNM(A), BT M(A) BITEE, BUFE mn >0,
153 O\, 1) € M(A), X 71 J& ow (A) BT T4, BUFTE r2 > 0, 15 O(\, r2)Now (4) C 7, ]
r=min{ry,r2}, M O\, 7) = O\,7)NM(A) C O\, r2)Now (A) C 1, B O\, r) C 11 N M(A),
FEI 7 N M(A) 24,

BT M(A) 2IFSE, EL M(A) C ow(A), ow(4) I, # OM(A) C ow(4)\ M(A) =
o (A)\ M(A) = oy (A). FFEE[TE OM(A) = OM(B) C op(B), B OM(A) C op(A) Nop(B).



33 FAER: S AR S A B AR B 575

@ﬁ)ﬁﬂ {tn} crmn M(A), hmnﬂootn = t7 Ehﬂ: T1 %lﬂ% UW(A) E"Jl‘ﬂ?‘%, liji T1 %I‘ﬂ
%, TR

t e N (M(A)UIM(A)) = (11 N M(A)) U (1, NOM(A)) C (1 0 M(A) U (11 N oar(A) Nas (B))
=T1 QM(A),

B 1 NM(A) 2%, MBI T nnM(A) & CHHFHFE, HrnnM(A) #0, nNM(A) #
C, ¥JE, Bkl mnou(A)Noy(B) #0.

THAEH 7 Nom(A) Nom(B) # 0. BT 7 ZRE ow(A) WIEEDISL, W 1 T ow(A)
WS m WETE TR, R T = Nacima(Ta & ow (A) WES 7 WIFAFE). Wl
BAEMIHIA SRR (7o Nom(A) Non(B) r o € I} BARRISSHER, X om(A) Nom(B) EERLE,
Frh 0oy (A) Moy (B) = Naer(Ta Nop(A) Nop(B)) # 0.

FIE 201 B ABX ¢ B(H).X RS, W58 AX — XB, WA on(B) Hk—E@S
X, HEH rnop(A) £ .

VEBA BT 7 )& op(B) WS, # 01 C 0op(B) C 0.(B). BHR op(B) A4, Bk +
MR, TR 0r C mNoe(B), il TNo(B) # 0. R TNop(A) = 0, W 7 C C\op(A) C C\oe(A).
WV & C\oo(A) WaE « BEESS, NV EHE BA & op(B) WIEESS, 8 W
& o(B) WEEN S, X o(B) RRE, TR 75T oB) WS 7 WIrE XUOF XAFHEMAE,
T VvV, RI\ARERER, FENFE o(B) W— P XHFXHFE D, ffifg rCc DCV.
X DNoe(B) D 1Noe(B)# 0, FILRGESCHR [3] FI2E 2.6 1V C o(A). FA V &IFEE, T
V Co(A)° Cop(A), XERE rnop(A) =0 FF, Bl rnog(A) #0.
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Quasisimilarity of Operators and Properties of the Essential Spectrum

SU Wei-gang
(School of Mathematics and Computer Science, Fujian Normal University, Fuzhou 350007, China )

Abstract: Let A and B be quasisimilar operators. By means of the analysis of the precise constitution
of spectrum of operators, this paper gives the intersection relations between the components of the
Wolf essential spectrum, the Kato essential spectrum, the Weyl essential spectrum, the right essential
spectrum of operator A and some subsets of the Wolf essential spectrum of operator B, and positively
answers the question of L.A.Fialkow in [3].

Key words: bounded linear operator; quasisimilarity; essential spectrum; component.



