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Abstract: By using the property of topological uniform descent, this paper gave the
judgement for an operator A € W(H)7 where W(H) denoting the norm-closure of the
class of all the hypercyclic operators on an infinite dimensional separable complex Hilbert
space H.
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0 7l

TEASL R, H % om— N TR YE 1T 43 19 5 Hilbert 2% 0], B(H) A H LA R &5 11
Gk, K(H) %7n B(H) B8 74K A e B(H) BAE VAR 1, HEAEN Ry € HAF
5 {y, Ay, A%, -} {E H PR3 HC(H) Fon H G WARHR S 784 3G B 4. A SR
RS AR — 3B bR, 5 THF A€ HO(H) WAz Jiik.

1 A &HEin A5 E

XHE T A € B(H), Fn(A)KERE2 0 NA) KL, dA)RREIRA) B R
Y. BRA € B(H)H A L Fredholm 5 7, 47 n(A) < co H R(A) WMl; 55152, 4
n(A) = 0 H R(A) B, BRE AN THRE . #d(A) < oo HR(A) H, WFRAN—

e
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AR 2 Fredholm 5 7 #5529 d(A) = O, RE TARWH T BT A e BH)HKN
J& Fredholm 5 1, #7 R(A) I H n(A) Fd(A) #45 F. 45 A & - Fredholm & 7 ( L8 #
2 Fredholm 51 1), A fI#EH8ind(A) 5E X 4 ind(A) = n(A) — d(A). HT ARITHrasc(A) K
WL N(A™) = N(A™TY) [N IR HE R, 20X RE 3 EONAE TR, WK asc(A) = +oo; T
T ARIPERE des(A) Wil AL R(A™) = R(A™Y) (S5 /Nl S8k, TRARE 240 B ) 3 AT
FERE, i des(A) = +oo. FF AFRN A& Weyl I, #5 A Jj 4845 4 Z 1) Fredholm 5.1 4 AN
A A PR T+ b5 A BB A5 (1) Fredholm 8.8, #8 A 4 Browder 5 ¥. H 0(A), osr(A), 0c(A),
05(A), 04(A), 0eal(A), 0u(T), op(A), op(A) 7 MERF T AWIELE, 2 Fredholm i, A i,
WS, JE T S A TUE T A% Weyl 3%, Browder i LA S5, 4 p(A) = C\o(A), psr(A) =
C\osr(A), pe(A) = C\oe(A), ps(A) = C\os(A), pea(A) = C\oea(A), 00(A) = o(A)\ow(A).

WA e B(H). #4r{Ed € NfiifF¥in > df, N(A") + R(A) = N(A%) + R(A) JF
H R(A™) 7F R(AY) S-S0 (R(AT), || - ) R AL, R A Mn > d AT F4h— S, fiid
£ A €(TUD). &

pr(A) ={\eC: fFE de NG Y n>d W A— N AAHH BB 5},

H% 0, (A) = C\p-(A). ISR & BE 3.2 00 5 FL 4.7, TATTHN pr(A) A CHIFEE, IF
H psr(A) C pr(A), ATl o, (A) Ky C P

S ARRVEA SAN ST 46 M5 (95 i SVEP, e 4E A €(SVEP)), HXHMTE—MITEU C
C, WA TTFE (A — XD f(N) = 0(VA € U) [FHE—FIRFHT R ECh Z R 5L

WA, Minto,(A) = O, A €(SVEP). VF £ K H 7 #47 SVEP, LUV iE & 1 Fnf 73
iS4 T E S BTN S 2 15 5, 0T 2% S0k ([2-4]55).

5111 HFPAc HCH)MHMY
(1) 0w (A) U OD &3 1)
(2) o0(A4) = 0

(3) 7L K € K(H) 1E13 pr (A" + K*) C pea(A*)Uiso 0q (A%).

iE B W Ac HC(H). Mgk [5) e 2.1 40 (1), (2) AL H YA € psr(A) £ ind(A—
M) = 0. T, VA € psp(A), ind(A* — M) < 0, Blpda(4*) = {A € C: A* =\ H
- Fredholm 5 7 Jf Hind(A* — AI) > 0} = 0. HICHk[6] HEL 2.9, FAEK € KH) T
Bop(A* + K*) = pbp(A*) = 0. B, (A* + K*) €(SVEP). T4&, p,(A* + K*) C
pa(A* + K*)Uiso o, (A" + K*)(SCHR [7], CHE3.2). BT 0,(A" + K*) = 0, W pa(A* + K*) =
pea(A* + K*). M1 Fredholm 5 1 B 8 81 € P AT, pea(A*) = pea(A* + K*). I,
Pa(A* + K*) = pea(A* + K*) = pea(A*). THE, pr(A* + K*) C pea(A%)Uis0 000 (A%).

2, HFEAEW]: YA € psp(A), ind(A — M) > 0. AR, %A € psr(A) 1153 ind(A —
MI) <0, WX, € psp(A*) Hind(A* — X 1) > 0. 13 Fredholm 1 (8t 3h 2 FL 40, X, €
psr(A* + K*). TIE A € pr (A" + K*) C pea(A*)Uis0 0eq (A*). IXFEN1F ind(A* — A1) <0,
TJE. HSCHER[p)E R 2.1, A € HCO(H). IEEE.

2 TR

E%I}E 11EF|, pa(A* +K*) = pea(A* +K*) = pea(A*) 2 pa(A*) ﬂu%-&pea(A*) =
pa(A*), WIAT
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HEI 2.1 pea(A*) = pa(A*) HA e HC(H) 2 HALY

(1) 0w (A) U OD &3 T8 (1)

(2) F1E K € K(H) i3 p- (A" + K*) C pa(A*)Uiso 0eq(A%).

iE OB gL, BEME BRI RZ, Hood) C p(A* + K¥)
Pa(A*)Uis0 0eq(A*) H oo(A) N pa(A*)Uiso 0eq(A*) = D il oo(A) = 0. XHIT pr(A* + K*)
Pa(A¥)is0 0eq(A%) C pea(A*)Uis0 0eq(A*), T 22 A € HC(H). K H pea(A*) C pr(A*
K*) C pa(A*)Uis0 0eq(A*) H peq(A*)Niso 0ea (A*) = 0, W pea(A*) C pa(A*), &5 17 pa(A*)
Pea(A*) WIHF pea(A*) = pa(A*). UEHE.

WA € HCH). i3l 11w, FAK € KH)MEHp (A + K¥)
Pea(A*)UiSO Ocq(A*). K peq(A*) BEAT 73 2RU07F.

N 4+ 1NN

N

Pea(A") = [pea(A7) N p(AT)] U [pea (A7) N 0 (A%)] = p™ (A") U[°(A4%) N o(A")] U p(A7).

PN a0 (A*) = 0, W [p°(A%)Na(A%)] = [p°(A*)Nay(A%)], R pr (A" + K*) C p~ (A*)U[p°(A*)N
op(A*)]UiS0 0eq (A*) U p(A*).

R2Z, HAFAEK € K(H) 43 pr (A% + K*) C p~(A*) U [p°(A*) N o3 (A*)]|Uis0 eq (A*) U
p(A*), Hrpp=(A*) = {A € C: A* — AT 72 F-*F: Fredholm 5 H ind(A* — AI) <0}, p°(4*) =
{AeC: A" — M & Weyl 57}, Wi 09(A) C pr (A" + K*) 3 H oo (A) N p~ (A*) U [p°(A) N
op(A*)]Uiso 0eq (A*) U p(A*) = 0, T 72 09(A) = 0, KT 09(A) = 0. XBﬁp (A*) U [p°(A*) N
op(A*)] U p(A*) C pea(A*), T2 pr(A* + K*) C pea(A*)Uiso 0eq(A*). Tl 51 EL1.17]
A€ HC(H). IXFE, HEM T R4k

E 2.1 Ac HCOH) M HAY NI FH LT

(1) 0w (A) U OD 23 18 [1);

(2) FE4E K € K(H) 113 pr(A* + K*) C p= (A%) U [p°(A*) N 03 (A*)]Uiso 0eq (A*) U p(A*).

MHE T Ae B(H), Yo,(A*) = o(A*) I, Z5UE T4z,

#i€ 2.2 Ac HCH) H o, (A*) = o(A*) 2 HALY F AT

(1) 0w (A) U OD &3 1

(2) A74E K € K(H) {115 pr (A" + K*) C p~ (A")Uiso 0ea (A%) U p(A%).

BT 25 g5 e, SO 7 ARIES 7 A Kk HO(H) oo s L, BA14
HRHHE T A QS — SR R R %) | HO(H), TRE

EM 2.2 Ac HC(H) X4 HAY

(1) 0w (A) U OD &% 3 1

(2) fAEK € K(H) 18 pr (A + K) C pT(A) U [0°(A) N oy (A)]Uiso gea(A%) U p(A), H
Hipt(A) = {A € C: A — X /& FF Fredholm 57 H.ind(A — \I) > 0}.

iE B W Ae HCH). thiscik]s), & B8 2.1 MSCHk [6], #Ei8 2,90 F5454E K € K(H) f#
Fo,(A* + K*) = 0.

WX € pr(A+ K), HSCERIME R 4750, 4776 Ao 192D AB IR U (o) A3 1N €
U'(No) HEH R(A+ K — XD Z M. Tk, X € U'(No) I, A+ K — X2, H
*: Fredholm 51 W4k 5 € #LEN, A — M 22 T 2 Fredholm 5.1~ H ind(4 — M) =ind(A + K —
ML) =0, RIXg € pea(A*)Uiso 0cq(A¥).
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Fi X0 € pealA®), WXy € p=(A%) U [p°(A") N ap(A*)] U p(A%). T 1&, N € pT(A) U
[0°(A) N ow(A)] U p(A), MIlli Xo € pT(A) U [p°(A) N a3 (A)]Uiso gea (A¥) U p(A). EAEHE]
T pr(A+ K) C p*(A) U[p°(A) Nob(A)|Uiso 0ea (A7) U p(A).

RZ, Hog(d) C p-(A+ K) C pt(A) U [p°(A) N op(A)]Uisooeq(A*) U p(A) I H.
o0(A) N pt(A) U [p°(A) N 0p(A)|Uiso 0ea (A*) U p(A) = Bllag(A) = 0. A psp(A) C
pr(A+K) C pT(A) U [p°(A) Noy(A)]Uiso oea(A*) U p(A) I HARHE - Fredholm 5[ #E5) &
HA[H, psr(A)Niso 0o (A*) = 0. T4, psr(A) C pr (A+K) C pt(A)U[p°(A)Noy(A)]Up(A),
RIEZE X\ € psr(A), #A ind(A — M) > 0. Bk A € HC(H)(SCHR[5), w3 2.1). iEEE.

PATHNIE, is0 0cq (A*) A CHIALEE, IR pT (A)U[p° (A)Nop(A)]Up(A) C pr(A+K).
B4, 3G is0 0eq (A7), WTTFE] FIHIHER.

it 2.3 Ac HC(H) M HAY

(1) 0w (A) U OD &3 1

(2) HHEK € KH) M p (A + K) = pH(A) U [p°(A) N op(A)] U p(A) U B, HL
H B Ciso 0eq (A%) /& AN L AL,

DL RS SN R R P AF AR S K2 007 R AN 1 X0 3% ) @ kAT 1
i

BIF WA BeB(l) %X N: Az, 22,73, ) = (0,21, 22,23, - -+ ), B(x1, 22,23, ) =
(w2, 23,24, ). W

(1) 55 B e HC(H)(GCHR[5), EH 2.1). B 2.2 WEAEAE K € K(H) 15

p2(B + K) € p*(B) U [0°(B) N 0y(B)|Uiso 70a(B) U p(B).
HT 0ea(B) =T ={\eC: |\ =1} Hp"(B)Noy(B) =0, Fillisooe.(B*) =0, M
pr(B + K) C p*(B) U p(B).

YR p(BYNT =0, T4 p, pt(B) U p(B). EXFEATLUE W, KT8 Bk, nlik
K =0.

2) KT =
2 e

A

)me_< 0).@ﬁ?Aﬁﬁ?B%i%ﬂMf_

BHB*=A, WT* =
A

H o (T) INEHI T EIAEAE K € K(H) i3 0, (T* + K*) = 0. T, Z%5E H# 2.1 [IEW A]
Het o (T* + K*) C p= (T*) U [p°(T*) N 0 (T*)]Uis0 oo (T*) U p(T*). HHET 0, (T*) = {VA €
C: N <1} TV THF T, fFENEHE T K —EA20.

CL P30 T MM A P A I BT KA 0 0, JF H ST A RSk .

fE I 2.2 P HEEM S AT (2)H pr(A+ K) Mo, (A + K) ik, AW R L.

#i£ 2.4 Ac HOH) M HAY

(1) 0w (A) U OD &3 18 (1)

(2) 71E K € K(H) i3 p- (A + K)Ndo(A) = 0 Hint[p, (A + K) N 0eq(A)] = 0.

it B W Ac HOH). e 2.2 (UEM AT, /775 K € K(H) flif3 0,(A* + K*) =
0 H p-(A+K) C pT(A) U [p°(A) Noy(A)]Uiso 0ea(A%) U p(A). H1T do(A) N {pT(A) U [p°(A) N

(AU p(A)} =0, THE pr(A+ K)Ndo(A) Cisooeq(A*) NA(A). HXo € pr(A+K)N
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00 (A) Ciso0eq(A*) N Ao(A), H SCHR[1]E H 4.7 51, £71E Xo I 7D AR IR UO (X)) £ VA €
UO(No) #A R(A+ K — M) AZMIM. T2, X € U'No) I, A+ K — N ZliH 1
M A— A /&2 Fredholm 5% 7 H ind(A— M) > 0. XN Ao € 8o (A), WAFLE A € U°(No) 1
FFA = NIRRT, B A+ K — M1 J& Weyl [F]. T2, A+ K — AT & nl a1, X AEHE W
T X € p(A+K)Udo(A+K). Witk Ao € 0o (A+ K), HSCHR[1HES 4.9 HIEN, Ao & A+ K [
Bt FHE, No A2 A + K IS, G580, (A" + K*) = 0, W A* + K* — XoI /2] ). T2,
A4 K — Nl 5B T A* — NI A Weyl 557, U, H4Js Fredholm 55~ (145 8h & BL4H,
N0 €is0 Teq(A*), Bl Ng €is0 0ea(A*). 5 X € pr(A + K) N o (A) Ciso geq(A*) N Do (A) HIT J.
KRUEW] T pr(A+ K) N do(A) = 0.

T oA + K) N ow(A) S {pT(4) U [0°(4) N oy(A)]Uisooea(A*) U p(4) N
Oea(A*)} =i800eq (A*) N0ea(A*), Wint[p; (A + K) N 0oeq(A*)] C intliso geq (A*) Noeq (A*)] = 0,
Bl int[p, (A + K) N 0eq(A*)] = 0.

RZ, Hp(A+ K)noo(A) = 0 p(A+ K) C p(A)Uinto(A). X Hp(A+ K)AH
THIF H pgp(A) C intloea(A9)] M, int[pr (A + K) N 0ea(A%)] = pr(A+ K)N lnt[aea( )l =
0 H pr(A+ K) 0 pgp(A) =intlpr(A + K) N pgp(A)] Cintlp, (A + K) Noea(A9)] = 0. TR
pr(A+ K)N0ea(A*) = pr(A+ K)Niso oeq (A*). KL

pr(A+ K) C p(A) Uinto(A) € p(A) Ulpsr(A) No(A)]Uosr(A)

Cp(A) U pgp(A) Ulpr(A+E) N pgp(A)] U [p"(A) Na(A)] U [oea (A7) N pr (A + K))
Cp(A) U pdp(A) U [p°(A) Ny (A)] U [0°(A4) Noo(A)] U [pr (A + K) Nisooeq (A7)
(A) U pgp(A) U [p°(A) Nob(A)] Uisooea(A)

800 ¢q(A*)

(KA p°(A) Nag(A) C pr(A+ K)Ndo(A) =0). HER 2241, Ac HC(H). iF¥E

H pr(A+ K)N0o(A) = 0 ATLLEH, pr(A+ K) No(A) ZFF5E. WS 2.3 8iifEiR 2.4
AIAS TR R HEL.

#it 2.5 Ac HC(H) M HALY

(1) 0w (A) U OD &3 18 (1)

(2) F71E K € K(H) 1153 p- (A + K) Nno(A) ZIFEH int[pr (A + K) N oeq(A%)] = 0.

AHEWS 2.4 FIHELD 2.5 (M S 0 K = 0, KL THES 2.4 FIEL 2.5 IIEW], AT 43

#it 2.6 Ac HC(H) MHM Y FHIZ—HOL:

(1) ow(A) UODJEEE, pr(A)Nds(A) N{\ e C:0<n(A—\)<+o0} =0 IF
Hint[p:(A) N oea(A)] N {N € C: VY e U(N),n(A — ul) <400} = 0.

(2) 0w(A) UODREZEN, pr(A)No(A)N{X e C:0<n(d— )< 4oo} & IFHEIF
Hint[p, (A) Noea(A*)] N{A € C:Vu € UON), n(A — pul) < +oo} = 0.

FERORIR W€ B 2.2 TP 51 K AR 24500 N Al LU T 0. AT R I 4518,

EW 23 WRAEHRBKE FFERFA = AF, Ho,(A* + FOA M. WA €
HC(H) 5 HAY

(1) 0w (A) U OD &3 18 [1);

(2) pr(A) C pT(A) U [p°(A) Nay(A)]Uiso geq (A*) U p(A).

W B DEE WA € pr(A4), WG € pea(A®) Uoea(A). H7 Ao € pea(A), WZFHE
2.1 AEWI AT 13 X € p= (A%) U [p°(A%) Nop(A*)] U p(A*).

Cp
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A5 X0 € 0ea(A*), H X € pr(A) TRISCHR[1], 52 HE 4.7, £74E Ao 25 ORI U (No), (HE13XE
TVA € UY(No) F R(A—AI) 2. o, (A* + F*) G ATHL, AR5 N M0 ARIR U (\o) A
FUI(No) Nop(A* + F*) = 0. 2 U(No) = U2(N) NUS(No), WL X € UO(No) #A n(A* +
F*—XI) = 0. MFRAMKKNEAF = FATW R, F* EHRKK HFrA* = A*F*,
LV € UY(No) #H n(A* — N) < +oo. T4 VA € U%N), H A — A j& 3 Fredholm 5+
Hind(A = M) > 0, K \g €iso 0eq(A¥).

LA UL PRSI, 73 pr(A) C pt(A) U [p°(A) N oy (A)]Uiso 0o (A*) U p(A).

FEAPEUE AL E FE 2.2 FAIE . IE .

ZAEWIEN, E B 2.3 1, 0 (A*+F*) AR AT LU int 0, (A* 4+ F*) = 0 8l int 0, (A+F) = 0 %
e, WIAF2) T P ER.

#iL 2.7 WRAEARKAE 7 FR FA = AF, H FAIWAKAEZ - BOL, #5 A €
HC(H) 24 HA M 0, (A) UOD SEEBI H p, (A) C pT (A)U[p°(A) Ny (A)]Uiso 0eq (A%) Up(A).

(1) int o (A* + F*) = 0;

(2) int o, (A + F) = 0.

STFAAENERRE T F, i 2.7 W into,(A + F) = O n[#EH (A + F) €(SVEP).
MXFVE € K(H),(A+ F) €(SVEP)& psp(A) MK H int o7 (A) = O(CHR[6], T H 1.3).
F5 b SCEk[6), HEWR 2.5 ATAN, per(A) ZIEM HM intosr(A) = 0 v LI VE € K(H),
int o, (A + F) = 0. i R

#ig 2.8 Wintosp(A) =0, WA e HO(H) 4 HIH

(1) 0w (A) U OD &3 1

(2) pr(A) C pF(A) U [°(A) N oy (A)]Uiso gea (A%) U p(A).

iE BB BEE B Ao € pr(A), W Ng € pea(A*) Uoea(A%). Ao € pea(A*) HITHHLRUE
2.3, HFEHIE N € 0o (A*) NTHHL. N int ogp(A) = 0, WX Ao MAERABIR Bs(No), #B
TEAE A\ € Bs(Xo) 1i#3 A — M\ T &2 Fredholm 51, /& ind(A — A\ 1) > 0.

P SCHR[1)HE 8 4.8, T LR B — /MBI Bs, (Ao) € Bs(Mo), 45 VA € Bs, (\o) #H A —
A J22F Fredholm 51 H.ind(A — AT) > 0, W] A €iso 0eq (A%).

FE S E FE 2.3 FOIE .

#i£ 2.9 intosp(A)=0HAec HC(H) X HALH FHIAT

(1) 0w (A) U OD &% 3 1

(2) pr(A) C p*(A) U [p°(A) Nop(A)|Uiso oea(A*) U p(A);

(3) int o (A) = 0.

iE B REME HFiEinto, (A) =0, WX H osr(A) D o (A) 1.

k. AT E intosr(A) = 0. 5K, B Ao €int osr(A), WAFTE Ao FIZBIH Bs(A\o) C
osr(A). XHE Hinto,(A) = 0, WAFLE N € Bs(\o) 1015 A — M I A4 S5 bs. T2 e
2.3, fF1E By (M) C Bs(ho) HAFAE X2 € By (A1) N psr(A), IXit 5 Bs(\o) C osr(A) F .
FRABEARL, Blintogr(A) = 0.
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Thus for each i € {1,2,---,p} and each odd number ¢(>5), we have that S(u;,v;) #

S(us,v), 1<j<1<q.

In conclusion, the above coloring is a pg-VDPEC coloring of K,[S,].
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