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{ idug, + [(Au)k + idpur + f(lug]®)ur]dt = gr(t)dt +i(a + bi)uy, odW, t> 71,7 €R, 1)

up(T) = ugr, k € Z,a,b € R,

Hoar 2 BERAL SRR € Z, up = uk(t), gp(t) € C; LSHN, > 0ORRFHE; u =

(ur)rez; f € CHRL,R); W(t)2 M H = 0](02, F,P) L 100 L EHWienerid #2, 2 = {w €

C(R,R) : w(0) = 0}, FRLEHEIFH 4 S fBorel o-%, PR (2,F) L Wienerill £;
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“o” FznStratonovich & XL T HIBENLILG ARG EH T ERHREN T, W24 (Au), = 2u, —
Unt1 — Un_1 I, (1) ATHEAVER W WIERIES I BENLSchrodinger /5 F

idu 4 [Au +iX(@)u + f(|u|?)u]dt = g(x, t)dt +i(a + bi)u o dW, u(r,z) = u,(z), 2 € R
T 23 (AR B (4T PR 2 73 QR B-9). Schrodinger /7 FE A2 B 7 124 M3 A T fE 2 —, T
TR KL T2 SRS BE AL RO 00, B Z N T 207 BERE. iy
AL AN,

FGE(1) KA ()i e 75 P 9 28 18], 247055 Fr 91 43 8] T 1) oo 3R 1 & B AR Ve B AL AN 58
SR FII, w2 T0 55 e AL A ] ALE 56 A2 AN [F) 2% AR, b 82 A A 2 18] B DR /N Al g A i A
FE. WIS : Z — RY, Vk € Z, iEp(k) = pr, Jo 555 FIIMBLE 8112 5E LN

12 = {ulu = (w)rez, ur € C, Y prlur|® < oo},

keZ
HABRITERE U
(w,0), = > prunr, [lull = (u,u)y = Y prlugl®,u = (ur)rez, v = (v)rez € 1.

Yp(-) = 187, li%i%ﬁ%%ﬂﬂﬂﬁ‘]%%f?ﬂ%?%?Q(ﬁ%?@ﬁ%ﬁiﬂi*ﬁ@), N VIR i
LA (), - Il PR FRE AR & 57 AR 812 b — RS PR AR K. £ T8 595 e 51 AL
2 (A 25 RS LR GBI 12 AT N EA — R ISR AN BR 5 X

XFFgr(t) = gp(5tFEK) Ha = b = 08I H ¥ Schrodingers s 245 (1), KarachaliosZ B 7t
FCAEI? RMAS A (A1 v (4 JRy W 51 7 IO AEAE I, L E: o RO ASUER R 500 1 R A 26 A1 22 AR SO P ) 2%
RN (A4)) 5045 2. IEAEK, X T BENLSchrodingert® sl &2 48 A A DR S R, TR
SEDOE20244E W 78 T BAT H IR S BN B A R A Schrodinger ks £ R GL7EI2 P (114 R R 5] 1
BUEW ST BEHLUR S| TR TG REBUR SN b st PR S 012153 5 7E 202248
5202440 5 17 B A I B9 AE B Y5 BEHLSchrodingert s 2 4t I A1 1€ I Markov % #2 - B 19 A
20 N FEE P A AE A AR /)N W8 5 MR P RO 22 JER B 0T ] 3 1 e 75 ) E B VAR BE LS chrddinger i s &
Gi(1), BN TSN | FREAEE IS HINER T AL R EEHLR 5] T SRR B0 5]
TIAAAENE. ASSORAES, 13-14] I AERY L, BT TR G (1) £ MBS 812 B BE LR 51 7 AT BE ML IR
HoR g 7 HAAAENE. BT BN 5] 5 Z R A A R HLAR BRI S PUE, L7 7E, MIBENL
W57 AR B TREALIEEOMR 51 5o, ITTBEHLR 5] 7t e PRAER, BRI 5k TG 75 48 R G
i HIRRBRAT T AR IR S HORHEE, BIJFERTC S5 45 R G e 28 rTIBAL N IR4E R Gk AL BE.

24 i SR P (HOE S AF B BENLE) 0 R4 BENLR G| 5 5 BELIE B0 51 7 R
§3 184737325 & AR L (1) AL AL 8112 BT REATLIR 51 -7 RBEHLIR B 51 5 O A7 AE k.

§2 FEAMEE

AT EC W KB JUAEARE S, VW6, 16]. & (02, F, PR, (X - ||x) 2
Al > Hilbert 28], BAX FHIBorel o-fX%k. X TE, F c X, & X

dp(E,F) = sup inf |lu—vl|x
u€E ver
NEF|FiHausdorfFHIE &, Y d¥w € N%F Tae we 1.

EX2.100 %0, F,P) ERmE %, - 2 — 2, w — w, t € R (1) 201
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R ZE i, B0y = T; (2) SHEEMs, t € R, O = 0, 00; (3) (t,w) — QT (4)
WYA € F, t € R, P(A) = P(6,;A); WFR(2, F,P,(0)cr) NEREEN T RE. WEIVE € R,
FHOA=A, 0= (0:)icr, WARONZR]. EXNERONEEA € F, #AP(A) = 05(P(A) =1,
AR, F, P, (0:)er) M HI 1.

EN2.2060 FRMG & : RT xR x 2x X — X NHRAN(Q, F,P, (0,)er) WA HUE T X
(s R GES:AE R BENLEI I RS, BHXVr € R, w € 2, t,s € RY, Wi 2 Fid&4F: (1)

(0, 7,w, )& WX _EREEME: (2) 6(,7,,) : REXR x 2 x X — X2 (BRY) x F x
( ), B(X)) AT (3) (t+s,T,w, ) = ®(t, 745, 05w, B(s,T,w,-)); (4) ¢(t, 7,w,) : X — X &
HLEM. LG = {D(t, T, w) h>0reRwen-

EN2.300 FRMUSHEMMHB: R x 2 — 25\ 0, (1,w) — B(r,w) NX TP (FEE ) bE
WUEE, RIMEET e R, v € X, Wifw — d(z, B(r,w)) &R, FREEHLEE A S0 (B,
), WRHMERET € R, B(r, ) =&A A0 (EHAW, B1). BRERD = {D(t,w): 7 € R,w € 2}
KTFH{0 L ier R ZIG ), HXMEENe >0, we 2, 7 € R, WL

Jim e ~HD(r + ¢, 0iw)|| x = Jim e ~sup,e priso,0) l2]x = 0.

LD = D(X)FRX PG IE= éﬁi‘%’;ﬁﬁ%aﬁ%/\

ENX2.410 FRERK) = {Ko(r,w) : 7 € R,w € 2} € DIELEAE S D- 1] 47 3 1 il
B, HMEBET e R, we 2, KeD, Wig: (1) Ko(r,w) KT QEFN, HAEXFZHILLE; (2)
ET = T(K, 1,w), 24t > T, HO(t, 7 —t,0_w, K(1 —t,0_w)) C Ko(r,w).

EX2.5(BENREIF)I FBRBEHLEK = {K(r,w)}rerwe o NIEL A B HD-Hr 2] BE ALK
I, #HXVr e R, w e 2. (1) K(r,w)2XHHIESE, KTwillll; (2) CEAZR, BVt > 0,
(t,m,w,K(T,w)) = K(t + 7, 0w); (3) KBRS DH I FTASEA, B

tlggo dp(P(t, 7 —t,0_w, K(T —t,0_4w)), K(T,w)) = 0,VK € D(X).

EX2.6(FEHIEEWSIF)O FREEHEH = {H(T,w)}rerwe NRAIN(2, F, P, (0;)1er) W
) 3 5 42 P8 S D-FENL IR B 5] 7, HXEET € R, w € 2, fi: (1) H(r,w) X TS
£, KTwrll; (2) FAERHLIZEC, < oo, ffifFsup, cg dims H(T,w) <, Hhdimy H(r,w)HE
INH(T, W) TELUERL (3) D(t, T —t,0_yw, H(T—t,0_,w)) C H(T,w), t > 0; (4) FEEHFE > off
RIHMERK € D, fFIEMNAE St i (1, w) > OFIE (T, w, || K| x) > 02

dp(P(t, 7 —t,0_w, K(T —t,0_4w)), H(T,w)) < &(1,w, HKHX)e_m,t > tg(T,w).

§3 Schrodingert s F GEAE AL 2 18] I BE B 51 1

AT T T 3R MR (AR iR Schrodingert® sl R SE (1) AL 8112 BTREALIR 51 1 (47
FEME. 7202 b UM TR
w(’) =w(-+1t) —w(t),t € Ryw € 2,
W02, F, P, {6 }rer) 101 FE RS 1 R 5607

3.1 B
XFRGE(L), i TR k.
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(Al) A= E*E = EE*#£ é:%'ré%%Aﬁ:¥ EWE XN
(Eu Z diugyr, Yu = (uk)kez, |d1| <agp,mg EN, keZ,

l=—myp

ao = IEH R, B BRI 25 A i 4L,
(A2) VE € Z,0 < A< A\ < A < 400, \, NEBAIEHA

(A3) fe CHR*M,R), f(0) =0, FHAEFE fo, p > OETFF/(|s]) < fo(l+ |s[P)XfVs € RHEBK

S

(A4) ﬁﬁEﬁﬁB? //)\7 b17 bO/fE?%"‘Vk S Za 0 < B S Pk S IZ)\ < +OO, |Pk:i:1 - Pk| S blPk:
prt1 < bopr, FH .

0<b < — bo=14+b B2 ...l b —p pmo
B 1_Qllobzb?,(a%Jrl)(2m0+1)27 2 +oo+05+ -+ 0" 03 =024 0

(A5) g(t) - (gk(t))kEZ € Cb(R7 l?})a Hve > 07 EII(s) € N7 {E{f%l:supteRUqZI Pk|gk(t)|2 <eg, ;H\:
>
h

Cy(R,17) = {n € CR,D)[lull} = sup (¢ M7= Supzpk\uk t)]* < +oo};
Riez

AT
(A6) [a| < =57

MEE3.1  PEE[F T pr = 1(VEk € Z)FIAUEE ], 264 (A4)HHIb, =0, by = 1, BIZ&AF(A4)H
SR AL, BRI TE TN 254 (A4), WL3Z[8, 13-14].

3.2 FHiEEk

Z45(1) 0] LS SN 1 ) &
idu + [Au + i\u+ f(|u*)u]dt = g(t)dt +i(a +bi)uodW, t>r7,7€R,
' @)
w(r) =u” = (ug,)kez, a,b€R,
Ktu = (ur)rez, Au = Aur)rez, f(lul*)u = (f(lurl*)ur)rez, 9(t) = (9x(t))rez, wo dW =
(uk o dW)keZ
FRIEGFENLIE FRu(t) = u(t,w) = u(t, T,w,u(r))(t > 7)ZQ2)MIE, HXIVE > 7, 7 € R,
w € 02, u(t)iF 2 FEPLFA S J7 12
¢ t
u(t) = u(t, 7, w,u(r)) = u(r) + / F(u(s))ds + (a + bi) / uodW(s), (3)
HAF(u(t) = iAu — M +if(|u]®)u —ig(t) ; ft wodW(s )j'jstratongvich%?)\(Tﬁl‘Jﬁiﬁm A
WHEEMw € 2,t € R, O-U PR FE2(0,w) = f e*(Ow)(s)ds, ‘B 2 T FEd2(0,w)+
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2(Qpw)dt = dW (t), HHFW (t) = W(t,w) = w(t). H3C[6,18]41, 2(0w) R THIELE Hili &
limy o0 e~ 2(0,0)] = Jim EG= = lim Lo 20)ds _ g e 5,
. tz(0,w)|d
B EHZ(w)I] = #
. IN |2(8:w))%ds _ . 4
Jim BESES =B [la)P] = 5, )
E[es*(%:%)] < 4f¢t39, Vs € R,|e| < 1,
[ Ef5+7‘ |z(01w)|dl] < e, Vs € R,r >0, &2 <1,

HHPEZR R, X TEENT e R, we 2, JINHTAR
o(t,w) = @(t, 7, w) = e (@0 (¢ 7)) = e~ (aF0D20w)yy (1 ) ¢ > 7,
Hru(t,w) = u(t, 7,0, u7) = (ur(t, 7w, u7))rez 2 (2) KR, Wuk| = |p) o).
SHEZw € 0, ide™(0H2(@) = g(w),
o(t,w) = s(Bw)ult,w), u(t,w) = s~ (w)p(t, w), s (w) = elaTtD=(w),
Hs(w)T, s~ (w)DRIZ LR, EAIHE T 2
Is~H )l pn) < 5] = €50, |ls(w) Tl 2.2) < o=@ = o0,
TR W)l Lz ) Mls(w )I”L(l? 12) KT {0 hrer#REINM. BT
u(t, T, w,u”) = s Hw)e(r, 7w, s(w)u”) = s Hw)s(w)u" = u7,
H7EStratonovich AR 43 & X —F f
du(t) = dls™H(Ow)e(t)] = 8™ (w)dep(t) + (a+bi)s ™ (§w)p(t) o dz(fiw)
[1Au — \u + if(\u|2)u —ig(t)]dt + (a + bi)u o dW.
AT 7 & (2) FT 46N
¢ =iAp — Ao +if(Jp2e®** D)o —ig(t)e™ (*HDOw) 1 (a + bi)z(Biw)ep,
{ (T, w) = pT(w) = e @FW)yT ¢t > 7 a b7 €R.
FHUEAT AL, (2) IR u(t) = u(t, T,w, u)FI(5)HIffEp(t) = (t, T,w, " VB I F K AR:
u(t, T, w,u”) = s HB,w)e(t, T, w, s(w)u”) = s H(Bw)e(t, T,w, 97), " = s(w)u’. (6)

3.3 MBNEEE—MESEERERNER

JeAE W (5) M g L — AN ESE A B, Pl (6 )T?%?'JKLM%@E( VB (3) IR th RERF S — 3%
Al R R (5) IR T FE(RDE) X T45 5w € 2R TR, WA il 73 i A7
fEME—MEG LU 45k

SIHE3.1 B(AL)-(AG)HSL, MXERMT € R, w € 2, o7 € 12, RG(5)F1EME—
(-, T, w,07) € CH([1, +00),12), @(t, T, w, ") R T ESE, KF WM, Hifep(t, ,w,¢7) AT
i —NHRAN(2, F, P, (0,)ier) WA M HUE T 2HNELERE & = {D(t, 7, w) }iv0, rer, wens B

D(t, Ty w, ") = P(t, T, w)p =t +7,7,0_;w,07),t >0,7 € R,w € N.
I il
F(t,w,p) =iAp — Ap +if(|p|?e®**0))p — ig(t)e™ (@HD=0) 4 (a 4+ bi)z(Oiw)p.  (7)
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» < 00, [A¢ll, < Allell, < 400,

(i) XEBw e 2, t € R, ¢ = (pr)rez € 12,

liAel, = ||A¢||p=<zpk(As0)i>

kE€Z
2
Hf(|()0|2€2az(91u)>”§ — Z Ok ‘f |¢k|262az(0tw)) <

iz
> ok |f(e

N

(2mo + 1)*ag]l¢ll, < +oo,

ha ‘b)
[N

2
‘%Pezm(e,w))‘ x| tete= @) (|| < 1) <

keZ
Sofg (14 IwkIQI’QQ”“(Q‘“’))2 [pr|fete0) <
kEZ
2
f() < H(p||2p 2paz(0tw) ||¢|‘§e4az(9tw)7

. az(0iw) fO az (0w az(Oiw
(|l e**= )‘pHp—; EH@H?JPGZP G ) |l [5e** (%) < o0,

g(t)e” @0 € 17 (a + bi)2(Brw)p € I,
H(T) R F (¢, o, w) & MZEN2 M. I BLE(t, o, w) KT (¢, )8, ST wiliil.
(ii) X]L.EEI’JT >0, 7R, we N AQXEPEI’J@%%% hqg = sup,eq ll¢ll, < oo
Ly = ha(r,w,T) = supyeqy a2 RMEREMIO = (o1 ez € @y s = 1,261
il Pk|90(2)|2 < h},Vk € Z,

~L

p2
lp < g(2mo +1)%ad | — @,

|, < fo <1 + h2”hp) hdh,

A — )], < [A@PD - @)

1F (ot P

az(Oiw az(Orw 4f 2
1L (M 26220 — f(|p2e24+(0)) o2 ||2§7<1+—h25’h’f> W3l — o2,

HLf (I P22l o) — £ (o) |2e2e7 0y, S

Jo 1 2f or+

g(l + p;hé”hf)héhl\lw(” — o, + J(
Lguwmle™ — <2)|Ip

KA Ligwr = (f (1+ LhG ) hgh + 2o (1 + 2” hZhE)hd ) < +oo. BIILXHERT € R,

Dhghle™ =@, =

we N, t € [r,r+T], HF( ¢ >,w)—ﬁ<t,so< ,w)llp < (3 + 2 (2mo + 1)2a3 + Liguin) +
£2
Va2 +b% supe(; i 12 (B:0) llp™ — @], FFLAF (¢, 0, w) % T otk /2 J7 ¥ Lipschitz 4 £F. i
[

A 7 R AFE ME— e BEA, P Toax > 7, RN EEMRT € R, w € 0,
@ € 12, RG(5)FFAEME—RFR (-, 7, w, 07) € CM ([T, Tmax), 12), KT @ EB KR T wrl .

(iii) UEBH T pax = 400. TEL € [T, Trnax) N, AFR((5), p(t)),, B SLERAR

d )

&Ilwlli = 2Re(iAp, ¢), — 2(Ap, ¢), — 2Re(ig(t)e T o) 4 2a2(6,0) | 012,
Hr

(A, 0), =Y (Eo)(E(pe))k = > prl(Bo)il> + > (Bo)i[(E(pp))x — pr(Eo)x],

kEZ keZ keZ
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Phal — Pk < blkarl 1+ biprsi—o+ - +bipr < (14by+ - b{)no_l)?blpk = b1bapy.
aobybabs (a? +1)(2m +1) by
| D (B)ul(E(pe)k — piu(Bo)il| < === 20mm2m= ol = S el
keZ
iXEm = a0b1b2b3(a0 )(2m0 + )2 I)_“JHH(AZL)j‘%ﬂ b4 % }J\ﬁﬁﬁ
2Im(Ap, ), > =2 Y (Ep)x )i = pe(E@)i]| = —ballell?,

keZ

) A
Re(ig(t)e—(a+b1)z(«9tw)7 @)p < %e—hz(@tw) + ZH(‘OH?;’ te [7-7 Tmax).

et

d 2 3 2 2 2 ., —2az(0iw)

glells = (b= 52+ 2all=(@w)] ) llell, + S llglize <

2 —2az(0iw
(=2 +2[al[2(6:w)]) [l ]l2 + X||9||§e 2070) ¢ € [, Tinax)- (8)
XF(8)TE[T, t](T < t < Tiax) FH Gronwall A G, 7113
t

||<p(t W, 0 )||2 < eft(—)\+2\a\|z(9 w)l)dsH(P ||2 ||g||2/eft(—)\+2|a\\z(a‘w)l)de—Qaz(er)dT. (9)

2t A BREN, |lo(t, 7w, @72 IR, EXEB Toax = 400, FTLLo(t, T,w, o7 )& H (5 4R
fife. UEEE.
AWIHS : 2 x 12— 120
S(w,u) =s(w)u = p,w € 2,u= (ur)rez, P = (Pr)rez € 2, (10)
MS—(w, @) = s Hw)p = u, A ERw € Q,S(w,-)?'\jlij:ﬁ@ FRE, TXHER S Eu, ¢ € 12,
S(,u) 587, o) KT wrl . HSC[19] P13~ 25
513E3.2 B (AL)-(AG) AL, MXERLET € R, w € 2, u” € I, RS ()1 EME—fi#
u(t, ,w,u”) = ST H(Ow, p(t, T, w, S(w,u"))) = s (Orw)p(t, T,w,s(w)u’) € l?,,t >7,7 €R,
X B u(r, m,w,u") =u", Hu(t, 7w, ™) R TuTELE, KT wnl il iz
D(t,,w) :u” —u(t+7,7,0_;w,u” )Jz — li,t >0, 7reR,we N
g T HRA(Q, F, P, {0 }rer) WANBUE T 2HELERE S = {(, 7,0) }iz0.rerwen, HFHA
D(t, T, wu” =S HOw, B(t, T,w)S(w,u")),
Wl o5 @212 1 H IR SR8,
HBE AR, R oG REHLR S T = K(T,w),cr wens MK = {87 (w,K(,w))}rerwen
& PHIRENLIN G] 1. Dt R 7 A SFE 2 I BE LR 5| 5 ICHIAEAE .

3.4 WRUE

5IHE3.3 B (A1)-(AG)RAL, MI{ B(t, 7, w)}i>0, rer, wen FELAFFE ST € REXRMIA FH
R Tl TLE S
Ky ={Ky(r,w) : Ko(1,w) = Ko(w) ={p € li el £ Ri(w)}, 7 € Ryw € 2}, (11)
Hr .
RQ( ) = 7”ng/ oI5 +2lalz(0:w))ds—2az(6rw) 4. (12)

M Ko (w)ii 2 AMEBZIEHENEK (1,w) € D(12), 7 € R, FETK(T,w) > 0, Hit > Tk(1,w),



K EA2 % Schrodinger#s & £ Z A= 8] F 69 AR 5] T S RAMLAEHCR 5] T 463

we R FHo(t, T —t,0_,w,K(T—t,0_4w)) C Ko(w).
E He(r) = o(rr —t0_ ;w0 (0 w0)(r € R, t >0, 7 > 7 —t)NG)KF, #
fHe™t(0_,w) € K(1 —t,0_w). H(8)A 1%
d A A 2 e
1eMI5+ Sllem; < (=5 + 2lallz0—w)Dlie)1; + T llgllze™ Or=r)p > 7 —t. (13)
XT(13)7£[T —t T]J:)iﬁ(}ronwallx A VteRT, 7eR,we 2,

lo(r,7 = t,0—rw, o™ (O—rw))|7 +

A [T e
S [ el Ao 0,7 (0w <
T—t1

ef:*t(i%Jrzlal|Z(05*T“})Dd5||¢T—t(877w)||f2) +
*HgH,,/ ol (—3+2lal|z(0.—rw))ds—2a2(6r ) 4. <

efEt(_fJ'_Q‘aH (gsw)|)ds||%0‘r—t(9 )H2

*Hng/ efo(é 2[al|z(faw)])ds—2az(0rw) 4. (14)
—/\?\ oo
4 0 a 1/2
Rl(W) _ <)\||g||?)/ ef07(22|az(95w)|)ds2az(91,w)dr> ) (15)
W (AG), (4) AT, Ry (w) < oo LRy (w) M. He™t(0_,w) € K(r —t,0_w) T3
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Random attractor and random exponential attractor for Schrodinger
lattice system in weighted spaces
ZHANG Si-jia, ZHOU Sheng-fan
(College of Mathematical Sciences, Zhejiang Normal University, Jinhua 321004, China)

Abstract: It mainly study the existence of random attractors and random exponential attractors
for a non-autonomous schrédinger lattice system with multiplicative white noise and weak damping in
weighted spaces of infinite sequences (the weights of components of elements are not exactly the same
in their norm). It is shown that under certain conditions, the limit behavior of the solutions of the
original infinite dimensional system can be described by a finite number of parameters, that is, the
original infinite dimensional system can be reduced into a finite dimensional system.

Keywords: Schrodinger lattice system; weighted space of infinite sequences; random attractor;
random exponential attractor
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