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Abstract

As an important research content of operator spectrum theory, Weyl theorem is widely used in
algebraic geometry, linear space theory, topology and other different branches of mathematics,
and has great application and theoretical value. In this paper, based on the existing theoretical
knowledge, we study the variation of Weyl theorem, combine with the spectrum set p4(T) defined
by the generalized Kato type operators, and give the judgment conditions for the bounded opera-
tors on Hilbert space to satisfy the generalized properties (w).
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1. 518

FES T BRI ST P oG T B A N B — DN RTTRHR AT 1) . (R[] th TR T Hg—
BOTWPER AR E KA. 1909 4, H. Weyl [2]7EA A Hermite 57 T IFTH RIS, 28T T
FIpT A R RS R R 2 BT T REEEAA T FE L AL A R E R . DRSS
WHARAE Weyl sEFE . —-F{th48 90 ££48, Harte Al Lee [3], Rakodevié [4] [5], LA Aiena [6] [7] [8]% A%
% E AT Weyl 5E BEIRA TS ANE 04T THETC. EASCH, H R Weyl E B — Rz {L, #f
HIRZ A X (o). RS 3 Kato BUET [VEBUE HITESE, 45 Hilbert 2 [H]_EA7 A 45
TR S () VTR ) E 2%

FEASCH, O H RFR—ANTEIRZEME Hilbert 20E, B(H)#*m H Ll REME 7. H¥
TeB(H), EMEERo(T)={2eC:T-AAW}, L p(T)=C\o(T). n(T)IMEFZME N(T) K4k
B, d(T)CHEER(T) MIARYER. FRT eB(H) 2 L Fredholm 55, Wi n(T) <o HR(T) ZHIH:
PR T /& R Fredholm 57, W15 d(T)<o HR(T)ZMM, MAHFTeB(H)F AR Fredholm H-F,
#R(T) M HN(T),d(T)<oo. 4IRT e B(H) 72 (8% ) Fredholm 57, A4 T HFEAxind (T) #]
ELA ind (T)=n(T)—d(T) K5 i pge (T)={2 e C:T - A& }-Frednolm#L T} . Weyl 572 45br H%E
(¥ Fredholm 55-F. L2 Fredholm i o (T), T2 Fredholm i o (T ) F1 Weyl it 535 5& SN

o (T)={2€C:T - AR L -Fredholm5 T} ;

o (T)={AeC:T - A& F¥Fredholm# ¥} ;
0,(T)={2eC:T - AR E¥-Weyl5i ¥}

WERN(T)={0} I HR(T) ZHI, TeB(H)HANZTFARET. EX
SF, (H)={T €B(H), Ty L2¢Fredholm5i¥ Hind (T) <0} . A AAFIEIL R o, (T) MBI 0, (T)
53 5E LA

0. (T)={2eC:T-Al g SF, (H)};
0, (T)={AeC:T-AURNFH AT}

ISR N R N(T") = N (T SO MR ORI n A5F T H7HR asc(T) . i RIXFERY
BHCRAEAE, ML asc(T)=+o0s 1024 n ZWHLR(T")=R(T™) BOLIE /N AE GRS, W n 57 T
fRIFERR des(T ), FIFEAIXAEREBONAAERT, Wd des(T)=+0 . & n(T),d(T)<w, WLA
asc(T)=des(T) . M T BIBEARANTIARAS AT BRI, A4 T O4 Drazin FJiEf{). T e B(H ) # 4 Browder
B, # T /& Fredholm 5.+ H asc(T)=des(T) <o, Bl Ty Fredholm 51 H 4 A = 0 BF T — A1 &A1,
Browder i & XN o, (T) ={4 e C:T - A1 JyBrowder$i§} o 58 o, (T ) Fom W4 T AL 1A PR EE AR RFAE
HRI4R. BT N Riesz 557, #{E4 1eC\{0}, T -4l Jy Fredholm 5 7.

T e B(H) FolF A Kato 5-7[9], Wi R(T) £HIHIHA N(T)=(R(T") -
FEM 1 Kato 57T e B(H) & SCIEMH, M #H T e SF(H): T e B(H) 5 AT X Kato 43 fi#(ic
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i, XETF

fE GKD), fBUIA T [—XAZ T2 (M,N), BRI, B X =M ON JFHT| ZMBEEMN, T|, N
JUSCENf . 4578 GKD i T| RFEM, I THRIER X Kato AL,

WA, ER TN X Kato B, A >0, H0<|A|<e i, T-A1 & EMM. XA K
Aemy(T)s T=21 BAT™ X Kato BUFIFEEIFAE 700 (T) =Py (T) » EHE P (T)=0(T)\o,(T) -

fE Hilbert X [EH, HFT eB(H) B&—FrEM(FHd Ny C B F)sldt g i — 8 1, #2
IAELAISeB(H), STeB(H) ©TSeB(H) ™"« 3 ([1] [10])H A/ T —Fmrisi vk
2. "X (o) BRBVFIE

oo (T)={2eC:T-AURRCIH T} . —HAEE o, (T)RITEREZE, RN HE LT Ptk
JR([11])-

EE L 4TeB(H), W

o (T): a(T)\(a'eft (T)ﬂa"gm (T)) ,

oo (T)cinto(T) .

T eB(H) AT (@M [12], 246 T : o, (T)\og, (T)=E(T), BERE(T) LT WK o(T) F
A RIS REAEE -

BRRITR T AR ()T b B, BT CL B U AN SR . ik
Py (T)={AeC:1#1Ee >0, M1F0<|u—A|<eff, AT —puly AKatoRH 7}, [FIf
o, (T)=C\p(T). EAFBE 0y (T)c0,(T)co,(T)-

EHE 2. TeB(H)AK (oMM E R

o5 (T) =0y (T)Uog (T)Uacc[isos(T)|U{Aeo(T):n(T - A1) =0} ,

HA| 0.y, (T)|Nog (T)=2 -

SERR. % T AT ()T .

oy (T )UGC,( )Uace] isoo ( )]U{/lea(T):n(T—M)=0}gaD(T)E?},§ﬁEic NHEUEH M. 4
A 20y (T)Uoyg (T)Uacc[isoo (T)|U{Aea(T):n(T-21)=0}, AHBE L eo(T). Mate>0, X
0<|A—Ay| <& f, HAFT — A1 )" S Kato HEFXF 4, H6,>0, H0<|u—A<g if, ATUMGEIT -
)T SCIEN IR T B o) R AT ETT — 72 N FH([13])- X.ﬁoeam( ) BT 0<|pu—A|< g
I, T —pd REFTHEH, B Aeisoo(T)Up(T) . XHIT 4 eacc|isoo(T)] Hn(T-41)>0, AL
Ao €isoo(T), MIMAH A eE(T) . BT HET L(o)PEF ST - 4,1 /& Drazin ali¥i, M4 ¢o,(T). W
AHH

05 (T) =04 (T)Uo (T)Uacc[isoo(T)]U{Aeo(T):n(T -41)=0} .
X TFRHMELT Ao, (T)\ oy, (T), BT R LR ST - A1 /& Drazin i, T/
2eoq (1), B[ o, (T)og, (T)|Noq (T) =2

M, Bop(T)=0y (T)Uoq (T)Uacc|isoo (T)|U{Aea(T):n(T -41)=0}, HA
oMo (MN[0 (TN, (T)[Non (T) =2 4 A ea,(T)\oy, (T), WAHT -1 SBF, (H) .
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N3 b2 B-Fredholm 5T — 41 /& F2F Fredholm 574 HAUY n(T — 4,1 ) <oo o FHILSIE
2y 2 oy (T)Uacc[isoo (T) JU{2€a(T):n(T - 41)=0} .
1] 0, (T)\o (T) [N (T) =@ K 4y 0y (T) - TR
Aoy (T )Uac,( UaCC[ISOO' )]U{/Iea(T) n(T-21)=0},
BIT — A1 /2 Drazin I, #4, eE(T). RZ, &4 cE(T), MRESEH
Aoy (T )Uac,( Uacc[|500 ]U{/iea(T) n(T-41)=0}.
Fibl A, 205 (T) Bl Ay eo, (T)\ o, (T). XA 0, (T)\o . (T)=E(T), BT A X (o)L

T e B(H) 72 a-polaroid, 41 A eisoo, (T)=T — Al /& Drazin ¥,
i 1. T eB(H) & a-polaroid i, Bt T BT ()5 78 kA2

o5 (T)=0,(T)Uoy, (T)Uacc[isoo (T)JU{A € o(T):n(T - 41)=0} .

SRR, th5EH 2. 7L L IE AT € B(H) b a-polaroid f | o, (T)\ o, (T)|No (T) =2«
fo e[0Ty, (T)|Noe (T)= @+ BAS0<|2— 2o IS, 4y o, (T) . T -1 A1 SLER.
MAFE A, €0 (T), 24 >4 (M—>w), T-A 1 A IEM. RIEA eo, (T) BFT-4,1 THF
HR A B A eisoo, (T) - XEN T /2 a-polaroid, ITELT — 4,1 J& Drazin A3, AT L2 0 <[4 - 4|
UGN, T AT, 84 2 o, (T) FI - BT [0,(T)\ oy, (T)]Nog (T)=2 -

I 2. TeB(H) Fa ()M AL Py (T) =75 (T) 24 FALH
0, (T) =0, (T)U| o (T)Nacc[isoo, (T)] |Uace[isoo (T)]U{2 € (T):n(T - 21) =0}, Jrf
750 (T) =7, (T )Nisoo, (T) -

SERR. 35 T A ()P, Py (T)=75(T) . WAL
0,(T)U[ o (T)Nace[isoo, (T)]|Uace[isoo (T)]U{A e o(T):n(T - 41) =0} c o, (T) 3L F A1

i
S AEE . dERE 2FIE o, (T) < 0y (T)Uaceo, (T)Uacc|isoo (T)|U{Aeo(T):n(T -4l1)} - %
4 20,(T)Uacco, (T)Uacc[isoo (T)|U{Aeo(T):n(T=21)=0}, WOo<n(T-4l)<w, 4 cisoo,(T) -
BN Py (T) =740 (T) » FTUAT = 4,1 /2 Browder 5. 4k 4, e 0, (T)

HIRH, B8 0, (T) = 0, (T)U| o, (T) Nace[isoo, (T) ] |Uace[isoo(T)]JU{2 € (T):n(T - 21) =0} ,
Mo, (T)=0,(T)Uoyg (T)U[isoo (T)JU{Aea(T):n(T —A1)=0} o 5T () PERRIMIUEN, HRHHEHE 2.0 75

UE[ o, (T)\ oo (T)[Nog (T)=@ « M, % 4 €[ 0, (T)\ 0, (T )}ﬂoc,( ) WA Ay 2o, (T) BAFIEE>0
HO<|A-Af<e W, BT A1 &) SLEM, n(T- M)jmiﬂz FIFEWRAELE A, — Ay (n— ) Wil 2
A€o (T)s 0<|A, —Ay|<eo BWIMT -2 ATHAPERZEANTIE, Bl 4, eisoo, (T) . HHIEY T

A eal(T)U[r(T)ﬂ acc| isoo, (T)HUacc[iSOG(T )JU{2eo(T):in(T-41)=0}.

o}
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T

» NETF

oo (T [J JAYA| )], W75 (T) =Py (T) -
ETELKAZEP “ POO(T):”OO( )” EZISEB/] 'fﬁﬂﬁDA BEB( )iEXy‘j:

X3
A(xl,xz,xg,- ) (00 5 ? -j,
B(Xy, Xg, Xg0e++) = (0, X0, Xp0 Xgs Xy, X505+ ) 5

LT=A®BeB(I’®1%). M TH()MEFH R, (T)# a5 (T) - M IHHH o, (T)={2eC:[4]<1}, {H
0,(T)U[ o (T) Naccisoo, (T) |Uace[isoo (T)JU{2 € o (T):n(T = 21) =0} = {2 e C:0<|2|<1} .

B T A1 ()R I TRATAT BAEW o, (T) N0y (T) =0 (T) « BLUFIEH (T) A5 E o (T) HE—4
S ER IS A, 6 ELTE o (T) 93550 R,

REHE 3. BT e B(H) & isoloid 19, FRAT L(o)MR, TR FISAL

(1) AMERW feH(T), £(T)BAE L(w)Mi:

@ ML eH(T), o (1(T))= 1 (0 (7)) H BB 0, (T) 20 (T) B 0(T)=0,(T):

(3) XER M A, ueClog (T),ind(T-Al)ind (T -pl)20, 3 HEH 0, (T)=o, (T), WaH

o(T)=0,(T)-
HERR. (1)=> Q) M THEER feH(T), BA T A& L(o)ER, T2 miEix /i fl Drazin 35

R, oy (1(T))=0,(1(T)Nop (1(T))= 1 (0u(T)Nop (T)) = T (o, (T)) -
FHERINES 0, (T) 20y, (T). Wo(T)=0,(T). 4 4eo, (T, (T). BF T AH" X()
PEBTRI AL, T — 21 9 Drazin Wi . XHEMH 4y e o, (T)» B F(T)=(T -1 )(T = A1), WA
Oco, (f(T)\og, (F(T)). HREE £ (T) AT X(@)PEB, HiinI% f (T) 52 Drazin [y, 4KT0T - 4|
72 Drazin AT 1. LEAT — ol 2 NH T, AT — pol 7138, B gy ¢ o(T) o« ZFERH o(T) =0, (T) -
@= ). BH o, (T)=0y, (T), Wi T A& LMERME(T)=2  MEFH fcH(T),
o, (1(T))=1(0,(T))= (05 (T)) =0 (1 T))o xe(f(T))cf(E(T)), W (F(T))=2 « i
L FH o, (1(T)\oy (1(T)=E(f(T))=2. 8 1(T)HI" L. FlE&o,(T)2o,, (T).
Mo (T)=0,(T)- E,uoeaa(f(T))\aSBF (f(T)). %
f(T)= sl =(T=21)" (T =2,1)"«(T-21)* g(T),
o 4% A, g(T) T, ?'EIGSBF;(f(T)):f(JSBF;(T)), oy, (1(T), Fiblieo, (T). i
Pl 1<i<jB n(T-41)=0: j<i<k B n(T-41)>0. MG 1<i<j® T-41 2 FHRM, XH
o(T)=0,(T), BT - A1 AR Y j<i<k B 4 eaa(T)\aSBF;(T),m%TﬁﬁX(w)‘r@ﬁEf’ﬁnT-M
24y Drazin W[, MIfIH f(T)- | /& Drazin 7, 4, E(f(T)).
F(T)=soh =(T =A4)* (T = 21)* (T = 2,1)" 9(T) »
Hr g 22, g(T)W. NE—&ME, %4 eo(T), T/ A4 eisoo(T). T2 isoloid (%1 4 € E(T).
BT AT ()5, FreAT — A1 /& Drazin fJ, MM (T)— w4 /2 Drazin A,
yoeaa(f(T))\aSBF;(f(T))o XEEFUEN T £(T) A ().
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()= () MBEAFTE Ay, sty € C\Ogge (T)» EFFind (T = 21)=n>0, ind (T — g1 )=-m<0 . & m AR
B F(T)=(T=21)" (T =)' s AL £ (T)=(T =21 )(T - s1)» AT O o, (F(T))No, (F(T))-
UK £ (T) AT )R, L £(T) A Drazin a0, WTT - 40 FIT — gl 2 Drazin iy, 1%
Hind(T-2,1)=n>0F/&. Fi% A, ueClog (T),ind (T -A1)ind (T - x1)>0.

@= Q) Bpeo,(f(T)og (F(T)) F(T)=sol =(T-A1)"(T=%1)"(T-241)"g(T) I}
A # Ay, g(T) . WXHER A AT -4l 2 ¥ B-Fredholm ﬁ?ﬂiind[(T—ﬂﬁl)”‘JSOo 4% A

ind(T-A1)<0%1T-A41eSBF (H) . FILEMT(2)= ()FUEH £ (T) AT (),

i op(T)=0u(T), M4 T2 isoloid KIHA ()Pt fEHFLT, XMELK feH(T), A

))=0o(f(T)) 204 (f(T)) HIMERR f eCloge (T), Aind(T-41)20.

IR 3. Foy(T)=0y,(T), M

1) 4 feH(T), f(T)A) X(o)hii;

2) fE45 feH(T), ng(f(T))zf(agk(T))o

i T 2 f-isoloid 47 isoo (T) = {4 eC: 0<n(T-2l)<oo}.

R 4. BT & fisoloid Ho, (T)=0,(T)» MYV eH(T)H f(oy(T))=0,(f(T))-

HERR. WEEIX VE e H(T), f(oy(T))coy(F(T))- B 4y g0, (F(T)), MM
N(F(T)—ppl)<o0 HAFTES >0, 20<|u—po|<SBF, (T)—pul 7" X Kato Be 5T L), A77E

8'>0 2 0<|u' - | <51 £(T)= 41 eSF;(H)Eﬂ?‘%N(f(T)—y’l)gﬁR[(f(T)—y’l)n}c i

F(T) =0 =(T=20)" (T=21)" (T =Z1)" g(T)
Hep =27, g(T) . WIXHERR A A2 £ Fredholm 57, T3 Ao, (T), BIT — Al 52 Browder
B o AT f(T)— /1 52 Browder 55 XN(f(T)—m):N(f(T)—m)nﬁ[(f(T)—u'l)”}{o}, Fit

BLE(T)= /1 1T, T4 peisoo(F(T))Up(F(T)). & (T)-ml =a(T-A41)h(T). H

N(T=21) = N(f(T)= ol )5 n(T = A1) <00 PR FRRIELERT, BTLMMFTE &> 024 0< |2 - 4| <& I
ﬁ0<|f(ﬂ)—f(ﬂo)|:|f(l)—,uo|<5o TR f(2)eisoo(f(T))Up(f(T)), Mifi2eisoo(T)Up(T). #
Aeisoo(T), M T & f-isoloid H o, (T)=0,(T) %1, T—-AleSF (H), BT -A1 2] X Kato &L,
BAEIEH] T n(T = Ayl ) <00 HAFE 6 21 0<|A—Ay|<e W T - A1 /&) X Kato By, Fibh 4, g0y (T), I
ﬂogf(o-l(T))"

3. Fig

ARSI Kato B (11 S RFAE 5E ST OB o, (T) > JFHA &S 0,(T).0p (T),
ac, (T),0,(T) & T 2 f-isoloid, isoloid %52, %5t Hilbert 73 [A]_EA7 FARMER T L) (o) ML 1]

A, TR TR () EFU I (2 BT HE s, B ZXERRSEEN N X (w)
fifﬁi%'ﬁmfiﬁ’]%f@o
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