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Spectral properties of some potential operators on Bernoulli noise functionals

DING Ruihe, WANG Caishi * , ZHANG Lixia
(School of Mathematics and Statistics, Northwest Normal University, Lanzhou 730070, Gansu, China)

Abstract . This paper considers some self-adjoint operators N, in Bernoulli noise functionals that essentially belong to the category of
potential operators. By the Full-Wiener integral transform, the unitarily equivalent multiplication operators are explicitly obtained,
and thus the explicit expressions of their spectrums are further obtained. Under some mild conditions, the fact that these operators
have only pure point spectra is proved. Finally, in application, the proof that the quantum system with such an operator as the
Hamiltonian is stable is proved.
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The Browder’s theorem of AB and BA
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Abstract; Let .77 be complex separable Hilbert spaces. Let A, B denote the set of bounded linear operators on .7Z. By using the
method of operator block, the equivalence of Browder’s theorem holding for AB and BA is given, which is equivalent to Browder’s
theorem holding for ABDBA.
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WXHEE Ce B(.%,7) ,#H o(M.)\o ,(M.)= o (AB®BA) \o ,(ABBBA)

o Bk iso o (M) =iso 0 (AB@BA) , K1t

(M) \o, (M) Ciso o(M_) <o (ABBBA) \o,,(AB®BA) Ciso o (ABPBA) ,

WA o(M)\o,(M.) Cap(M.) =0 (ABOBA) \o,(ABSBA) Cry( ABOBA)

W T=UITIZHF Te (7)) AR, B U ZME—E S5 E 2 N(U)= N(T) Jar, H
T =(T°T) T RIEST T° T WWE—EV BT, BT Te #(7) 1) L Aluthge BT T LW
T=ITIUITI",IXH 5,50 H s+t=1,

Wit 1 & Te »(7) N T2 Browder FF 4 HAYY T i /& Browder E 3,

MR i S=UITI" HR=ITI°, W] T=SR H. T =RS,BUEH 1 255 T /& Browder & F 4 HALY T 5 2
Browder 3,

RS 1 AT D240 B T 0 2 Weyl BB HAY T 2 Weyl &2,

B33 &Ten(7) N

(1) o(M)=0(T)H o (T)=0,(T);

(2) 7700(T)=7700(T>o

iERR (1) id S=UITI" HLR=I1TI" W5 H 1 %0

o(T)\0} =0 (SR)\{0} =0 (RS)\{0} =0 (T )\{0}, (2)
H
o, (T)\{0} =0, (SR)\{0} =0 ,(RS)\{0} =0, (T )\{0}, (3)
25y ik
0o, (T)e0eo (T)HOed(T)0€0(T), (4)

FY LA T=UITI & Weyl BT W T1/E Weyl 85,806 UITI" FITI® #E Weyl 81 HL T =1TI°UITI
& Weyl B, 22,4 T Weyl B, WITI" J&Z Weyl 5, NI I T1HE Weyl BF, XHFR(ITI)=
ROITH) EM T2 H U R T2 0 ROIT) B F2350 R(T) WP E T, A UITI' J2& Weyl 51, iR
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T=UITI'ITI® & Weyl B+, d& LHIMN(2)—(4), 1115

o(N=0(T)H o (N=0,(T). (5)
(2) BR(5)ZEE isoo(T)=isoo(T), RFFEHMEZLE S A B
0<n( T -AI) <o &0<n(T-A1) < (6)

AW T
n(T-A)=n(RS-AI)=n(SR-AI)=n(T-AI),

W (6) Sz, #5 n(T)= 0,0 U BZHEE T M n(T)=n(I1TI'UITI")=0, B—I50, %5 n(T )=0,M n(T)=
n(1TH=0, B n(T)<n(T)<w, ZH n(T)<eo W n(T)=n(IT)=n(UITI") ,8H n(T)<e ,Hit
Too(T)=m0(T ) o

% 1 LR« AB 15 /& Weyl £ 5 BA Wi /2 Weyl & 217 IEARSEM .

Bl1 2€:={(x,x,x5, ) x,eCH Y Ix*<ew | W R A/RIAKER, & XET K,S,Te
B 5 N HIE .

K(x,,x,,x;,+)= (0,0,0,1x2,0,1x3,0,1x4,0,1x5,---j,
2 3 4 5

S(-xl 9'x2’x3’“'): (O’XI 90’x2909x3 709'x4’.“) ’

T(x,,%,,X5,) = (X,X,,Xg,Xg,°"") o

&

A:(I Oj:€z@€2—>€z@€2, BZ(K 0):62@62—%’2@(32,
0T 0o S
BAR TS=1 H ST(x,,x,,x;,+)=(0,x,,0,x,,0,x,,0,x,--+) , J
AB:[K 0):(52@65626952, BA=(K Oj:ﬁ@ﬁﬂfz@fzo
0 I 0 ST
oWk T 3 NS5 T
(1) a(K)=1{0}, n(K)=1;
(2) o(AB)=0,(AB)=c(BA)=0,(BA)=1{0,1};
(3) my(AB)= {0}, 7y (BA)= D =my,(ABDOBA)

é\

Cf(g gj:N(BA)@N(BA)L—*R(AB)L@R(AB),

Hrr SJEM N(BA) E| R(AB) * IR F (T n(BA)=« =d(AB)) ., H&iH
oM. )=0,(M:)=10,1f, n(M.)=1Hm,(M.)=1{0},
| BA Fl ABDBA i /£ Weyl 5E B, {HJE AB Fll M AN 2 Weyl £,
EFE2 W Te (), WTF ST .
(a) T® Tl & Weyl 2B
(b) Ti#ie Weyl £ ;
(¢) TR Weyl EH,

T C
(d) NC::[0 T] DI Weyl EF, Hoh Ce B(7) AT EMN

ERR ASWUE RN Ce B(.%,.7) ,#H
T-Al  C _ A Cy
N( ) ]Q(N(T AI)){(T D) <Cy>j 7
0 T -\ 0 y
WA, Hp ye N(T -AD W Cy e R(T-AI) BH.(T-A1) "' (Cy) SN(T-AI)*, (T-AI) "85 T-\I B35 E 1,
BIEMR(T-AD) B N(T-AI) ~ ERIFE R T, Rbh 5 HE 3 A
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0<n( T -Al) <o &0<n(T-Al) <o <0<n(N.~Al) <o (8)
HHEH 3 1 iso o (T)=iso o (T ) ,ilf iso o(T)=iso o( T )=iso o(N.) ,FiLIXHERER Ce.B(.7%)HA
7700(T)=77'00(T€BT)=7700(NC>0 (9)
MG 3, o(T)=0(T)H o (T)=0,(T),i% 2 M2
o(T=0(T)=0(N)H o (T=0,(T)=0,(N.) (10)

MMERR Ce.2(7) oL, N h A5 (9) F(10) il (a) = (b) & (c)=(d),
55 3k -
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