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WARTIE . MBI . b SR FHRWHEY . B, ity SRS 2o,
HAER T sy &R 10 151 Jraesk, Beryid iy —Bg iy B E s 2, IR
Schrodinger e 11181 3B Ginzburg-Landau J7FE (18 19, 21, 22, 25, 26] - A8 Landau—
Lifshitz 757 12| 238 Landau-Lifshitz-Maxwell 755 1231, 2280 BEHLE VA B 128 K4y
KRR R 20,

BEATLE B 7 B — ISR W B BRI G0 e, FEBRE . TR 1%, . W55
REZTI Tz, BT | T R 1 R G IR T AR R, HSL iR R
AR, FAE KM REE B AR L. BENL S [ Xt i e k8 1 R G [ FrsE) T, 3C
1, 3, 4, 6, 14, 16, 17, 27, 29-40] %5t T BEALZN 1 RGP RENLR S RIS SLOran ik, R21E
B LR E A A X, (16 29, 30,39, 40) FroE B K gk (14 17, 33, 35381 b bl 3 0 REAl Bl 12 AT
FHEAT THRAMEF. R, SC (29, 30] 458 T B IRHIRENLE 3l 77 FEREHLIR 5 | e IERH, SC
[31] XA 5 X AR B VRS E LT T 2508, 3C [36, 37] i T A H A R B TG REALE
R T .

ASCHFRAETCA X8 R _EAEE BB NI 3 7 FebE AL 5 | 7 B A AErE:

ug + aug + (—A) u~+ du+ f(z,u) :g(as,t)th(:E)(fi—?f, zeR” t>7, TER, (1.1)
WA LA
u(z,7) = ur(x), u(z,7)=ui-(z), veR", t>r7, (1.2)

7

Fs € (5,1), a, N RIEHWEL 7 FRWIGAMZ], g(2,t) € L (R, L*(R™)) SN 417 55,
h (

z) € H*(R"), w J&—4EXGAIME Wiener 1282, JERIEIT f O R _ES6HAY RA BRI R R
%5

R =7

ATCER 2 AR BIRHENLEN S R, BENLRS 1T, R SR &3 Sobolev “5[H]
AHER AR, 25 3 W EESZ A LR AT AR B 1R 70 S AL 37 R B BA A SR RapL
IIRGE. 5 4 WXHREAT B, REFH D REAEIE R 5 5 14 HEENLIR ST
AT AEPE— .

ASCRH - LA () BIFoR L2 (R™) 2B kes AR Hilbert Z3[] X AIFEEGLE N
|- llx. 1 <p < oo, LP(R") ZERIMTEEGLEH || - [lp. FBEc Ml e (1 =1,2,...) DHIFRAFH
IERRL HEE AT TR

2 FEENA

ATy AR B IEHENLEN S R, HEVLR S FRYASSETR 1 2 31,

R (X, || - [Ix) &—A]4 Hilbert 5[], B(X) & X # Borel o- %L, (Q, 7, P) 2l
2 H (Q, F, P A0 }rer) H—PERIT RS

EX 2.1 &Y B NESES MR 01, R x Q) — Q, 2

(i) 61,0 RAE Qi LRIER RS

(ii) 01445 =0110615, Vs, t €R,
MIFR (1, {01, her) B2 R 58

EX 2.2 & 0,:Q2 — Qs & (BR) X Fo, Fo)- AIIBLSE, 2
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(i) 0(0,-) K7E Qo LAYTERBLGT;

(ii) O(s+t,:)=6(t,-)ob(s,-), Vs, t €R;

(iii) PO(t,) = P, VteR,
MFR (Q, Fo, P {0 }1er) Z—MSHEN N RS

EM 2.3 B (0, {01,¢}er), (U2, Po, P, {0 her) NSRBI RE. WHEBLESS & @ RT x
D x W x X - X HEMN Vo, e (i=1,2), t,7 € RT:

(i) ®(-,wi, ) R x Qo x X — X J& (B(RT) x Fy x B(X),B(X))- AIMAY;

(i) @(0,wr, w2, ) & X LHE RIS

(iii) ®(t+ s,w1,wa,-) = ®(t, 01 rw1, 0rwa) 0 (T, w1, w2, -);

(iv) ®(t,wi,wa, ) : X — X BB,
MFx @ & X FRFSHITTRE (U, {01, t}te]R) (Q2, Fo, P, {0: }rer) HIELE cocycle.

W7 & X E—EEHER ST Dy,ca,i=1,2) MBS SR

2 ={D ={D(wy,wz) C X : D(wl,wg) #0, w1 € Q, wy € Na}}

FHEER, #5 Dy Ml Dy i D1 (w1, w2) = Da(wi,ws2), Vw; € Q; (i = 1,2), MFR Dy £ Dy ZAHE .
EX 2.4 & 2 K X ERy—SAEBHNLFER R ER. DRMEE D = {D(wi,ws) :
wi € Q1, wo € Mo} € 2, FFAE—NKT D BIETH e WRES {B(wi,w2) : B(wi,ws) &
N(D(wy,w2)) B—NAEB T, YV € Y, we € Qo WETF 2, MK 22— LR
EX 2.5 WD ={Dw,wy):w €N, wye W} K X E—BAERTFHEWES. WIRAEE
o € X e P-ae w; €Q; (i=1,2),
Jim e Pld(xg, D(61 4w, 0:w2)) =0, V3 >0,

Wk 2 78 X EXRFZHETIRE (Q, {01 her) B (Qa, Fo, P, {0 }rer) SEEHHY.
EX 2.6 %2 KX AL MR EE. IR @0 Rx Q xQp — X,
WA T€R, t >0, P-ae w, € (i=1,2),
O(t, 01 w1, Orwa, (T, wi,w2)) = @(t + T,w1,wa),
MR @ ZTEEHIE. I, WRFE D = {D(w1,w2) 1 w1 € Q, wr € Do} € 2, WEXT Vi € R,
P-ae. w; € Q; (i =1,2), o(t, w1, ws) FJRT D(01,w1,0,w2), MFK ¢ 2 @ H—N Z- TRHE.
EX 2.7 % B={B(wi,ws) w1 € N, ws € N} J& X BB FENES. &
Q(B,wi,wa) = [ |J @t 01, w1, 01wz, B(01 w1, 0w2)), wi € Qi (i =1,2),

T>0t>T

NMFREE {QUB,wi,w2) w1 € Oy, wy € N} A B Q- HRREE, icE Q(B).

EX 2.8 W 2N X E—AEZS L TEMBIER, K = {K(wi,w) w1 € D, wy €
N} e 2. MR VB e D, Pae. wy € Qy, wy € Qo, HIFIET = T(B,wi,ws) >0, ffits

O(t,01, w1, 0_ywo, B(01,—yw1,0_sw2)) C K(wi,w2), Vt>T,

MFR K N @ f—A 2- HilE e,

EX 2.9 &K 2K X ER—HARRIEHL AR SR DR {B(wi,ws) 1 w1 € Q,
Wy € Qg} € 9, % t, — 00 Hﬂ‘, ﬁ Ty € B(OL,tnwl,G,tnwg), E_X‘:I‘ P-ae. w1 € Q1, wy € Qo,
{@(tn, 01,1, w1,0-1, w2, X)) }o2y FE X FAAFEWCSUTIF, WK @ 7E X 2 2- Fr 1T 5.
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EX 2.10 & 2K X ER—SARZSHL R IR, o = {o/ (w1, wa) 1w € Qu, wy €
Do} € 2. WEXF P-ae. wi € Qy, wo € N, W&

(1) MITH w1 € Q1, wa € Qa, { (w1, w2)} EEEAY;

(i) o Xt @ JEAAHY, BiXt ae. wi € 1, we € Qo FIFFA t >0, F O(t, w1, ws, & (w1, ws)) =
o (01 sw1, Orws);

(iit) o 5] 2 BW—PIHENL T4, Bl VB = {B(wi,w2) : w1 € Qi, wy € Do} € 2, ae.
wy € Y, wo € o, A

tlirglo d(®(t, 61 w1, 0iws, B(01, w1, 0_1ws)), o (w1, ws)) =0,

Hrr d i X ) Hausdorff 22 H, d(Y, Z) = sup, ey inf.cz ly — 2[|x, VY, Z C X,
WFR o K © #y 2- BEVLIRG|F (X 2- himEligs 7).
S 2.115 % 2 8 X WIAMYLIEM ISR, © 2 X EBREINARS (Q, {01, }er)
M (Q2, Fa, P {0 }ier) HIZELE cocycle. ik ® fEAEM 2- $rlHIRILER K, H @ 75 X W 2-
PrEEHr R R, R4 @ fFEEME— 2- FIRIRE|F o
o (w1, w) = QK w1, ws) = | QK wi,wa) = {o(K, w1, ws) : ¢ J& ) —5 7- T4 H1IE}.
Be2
T A BB SRS B Sobolev ZS [y E X Y. % 7 & R b O SR
B B Schwartz 23[\], ABAXT % <s<1,ue.?, 5B Laplace 511 (—A)* A[LAE X Hh
(—A)u=F Y ¢*(Fu), R,
Hrr . 2 Fourier A5
(Fu)(€) = ﬁ /n e Cy(x)dr, ue€.7,
Har .71 & Fourier #i7r .
it H® K584 s B Sobolev Z3 ], HIGEFRR K
lullzre = (fullds ey + 1 (=) 2wl 2 gn) 2
B (—A)® BIE X, BRI T aAst 2.
53 2.12 fRi% f,9 € H>*(R™), M TR
[ oyt gdo= [ (~a)s- (-a)ygds,
R’Vl

Rn

Hrf s f1so BAEREBGHHE L 51+ s2 = s.

3 JFHESBMFENLIEENTER cocycle

T w HFEEAEEZEN (Q,.Z, P) Fi— MR SE Wiener 397, HHUHE w(-) J§ T
C(R,R), H w(0) = 0 1€ (Q, F, P) PHIRMER T2 XN
bw(-) =w(-+1t) —w(t), weQ, teR.
WA (Q,F, P, (0)rer) H—ATERB I RGE
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XF—HINPIERL o, IR 2 = w, + ou, AT (1.1), (1.2) T
du

E—F(Su-z
& (8 A= )= (“A)ut (- a)z+ gl t) — (o, u)—l—h()d(tt); (3:1)

u(z,7) = u.(x), z(zx,7)=2:(),
Hef 2 =w+0ur, s € (3,1), o, N HIEFEL, g € LY (R, L*(R™)), h(z) € H¥(R™),z € R", t > T,
T € R R T 527 RS R AFAEMERRL R 5 | A AE e, IRIARRMEIT f (o, w) WEEMT 5%
1 FAEIERHL 1, co, €3, ¢4 > 0, X Vu € R, 2 € R”, &
[f(z,w)| < eiful” + ¢1(2), ¢ € LX(R™), (3.
wf(z,u) — coF(z,u) > ¢po(z), ¢o € L*(R™), (3.
F(x,u) > c3lu|™™ — ¢3, ¢3 € L*(R™), (3.
|ful@,w)| < calul"™! 4 ¢a, ¢a € HY(R™), (3.5
Mn=120,1<r<oo. Bn=3,1<r<3 Hf F(z,u) = fo f(x,s)ds. HHFE (3.2) fl
(3.3) W15
F(a,u) < efful® + [u]™ + éF + ¢2). (3.6)
HTWRRTTHRE (3.1) MMRIEAT R, TERHENL R R A HUi A BN SR & R 4e. R,
A o(t, T, w) = 2(t, 7, w) — hw(t), TEE (3.1) a[{kHR

du
E—v—l—éu—hw() (3.7)
LZ (@d—A=8)u—(—A)u + (§—a)v + g(x,t)—f(z,u) + (§—a)hw(t), (3.8)

WHEARF
u(z,7) = ur(x), v(z,7)="0(2), (3.9)
HA v (z) = ur(z) — hw(r).

3 [2] TPl Galorkin Pk AT BIGERT: £1BIR 20 (3.2) (3.5) L, WIFTR (3.7)-(3.9) 1
M2 X = H3(R") x L2(R") @@ Eny, BERE 7 e R, Xt P-ae. w € Q, (ur,v,) € X,
(3.7)-(3.9) FFTEME— 55 i

(u(t, 7,w,ur ), v(t, 7,w,v,)) € C([r,00), X), H (u(r,7,w,ur),v(7,7,w,v;)) = (ur,vs).
HE—2, SR THMEE X s (7, B(H(R™) x B(L*(R™))) AME. T2, aRLE X
—/~ cocycle ® : RT xRx Q2 x X — X,

O(t, 7w, (ur,vr)) = (wt + 7,7, 0_rw,uz), vt + 7,7, 0_rw,v;) + hw(t)), (3.10)
;H\:EF' (t,T,U}, (’LL-,—,’UT)) € R+ x R x Q) x X, D—w ) 3\%3: (R, {Hl’t}teR) ﬂ:ﬂ (Q,f7P, {Ot}teR) %E X J:
E—NE4E cocycle. [FEEF], X P-ae.w e QM t,s >0, 7 €R:
O(t+ s, 7,w, (ur,vr)) =C(t, s + 7w, B(s, 7, w, (ur,vr))). (3.11)
X FLEAH 23 [H] A FE A SR
1, 0) [ = (el gy + [l0]%) 2.
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& B & X B — M AFAEZETR, H Bl = supger |®llx- B D ={D(r,w) : 7 eRwe
O} & X B RAFAETH, FHEMERE reR, we Q,

fli)m e 7|D(T — £, 0_cw)||” =0, (3.12)
Hepr B4 (3.2) P& HE X

it 2, HERTER D LS, Bl 2, ={D={D(r,w): 7€ R,bwe Q}: D W (3.12)}.
TEASCH, Y4 R) — B 32 g W a0 T &1

t
[ el Olande < 0, Ve, 313
LA
t
Jim /_Oo /leke“5||g(-,§)||2L2(Rn)d§ < oo, VtER. (3.14)
4 fER—Bfhit

N T UEBIBENLIR 5 | A AFAEE, T oes HARe — 2T, DOEM X Ay 2,- SRR
FFTEVERT @ B89 2, PLERIESRAE, 66 0 > 0 2/NEHWRE o =6 >0, A +6° —ad > 0. %

20 = min{a — 4,9, 26}, (4.1)

Ht oo 5 (3.3) FIIEHEL T A = (—A)3.

B3 4.1 % h(z) € HY(R"), (3.2)(3.5) WLH B = {B(t,w) : t e R, w e Q) € F,. #
P-ae we, teR, FE—NTHE T =Tt w, B) >0, Y¥MH (ur,vi_r) € B(t—7,0_,w) i,
XEFE ¢ > T, TR (u(r, 7,0, w—r), (T, 7,0, 0—7)) = (W—r, Ve—7) T

||’LL(T, t— T, e—twa ut—T)”?-IS(]R) + ||U(T7t =T, a—twa Ut—T)||2 S 1 (ta ’LU)
Al
t
eiat/ " ([[o(&,t = 7,0 pw, v )||> + [u(€, t = 7,0 4w, uer ) || s )dE < ri(t,w),
t—T1

Horp )
r(t,w) = /_ S (Jw(&)? + |w(&)|")dg,

ri(tw) = (1 + r(t,w) + ce™" / (19, &)|Pde.
iEBA 7E L2(R™) A, 5 (3.1) 5 v fERRR, 53]
(4.2)

—{(~A)u,v) = —%%HAUHQ — 8[| A2 + (Ah, Au) w(t), (4.3)
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[F B, AN
2 <||v|2 F O+ 8 = ad)ul? + Aul +2 [ F(z,u)dx)
4+ 2(ac = &) ||[v]|2 + 25(X + 6% — ad) ||ul|* + 20| Aul|* + 26 (f(x,u),u)
=2\ 4 62 — ad) (h,u) w(t) + 2 (Au, Ah) w(t) + 2 (f(z,u), h) w(t)
+2(g,v) +2(8 — @) (h,v) w(t). (4.4)
IAEREXT (4.4) XA B EE—IHEF AT
i1 Cauchy-Schwarz A~ZER A5
AN+ 8% — ad) (hyu) w(t) < (A+ 8% — ad)llull® + e A2 (t)[?, (4.5)
2 (A, AR) w(t) < 8| A2 + ol AR|Zw(t)]2. (4.6)
Hi (3.2), (3.4) A5
247 ) < 206 @]+ e [ 1) lsstuto)
< 2onl Wil + < [ (P +00) ™ Ihllaluto)
< 2éu ]l Al +5C2/ F(x,u)dx+<SC2/ b () der
]Rn R‘IL
+ cl|B]l 3w ()] (4.7)
[P, FIH Young A& M Holder ANEEAXS (4.4) XA MM HSG I, 7T15
2(g.) +2(6 = ) () w(t) < (0= Ol + g PO + 55Nl (@8)
Hi (3.3) H
2 (f(z,u),u) > 25 (CQ / Fla, u)dz + ¢2(x)da:). (4.9)
R‘VL Rn
H (45)-(49), 7
S0P + (A 62— ad)ull + aal? + 2 [ Favds ) + (o - )l
R"n,
+6(A + 6% — ad)|ul® + 5| Au|]? + des / Flz, u)dz
R’!L
< o1+ ) + O] ) + 5ol (4.10)
Hi (4.1) %0
502/ F(z,u)dx > 20/ F(z,u)dx 4+ (20 — dca) o3(z)dz. (4.11)
n n RTL
I, B (4.11) F
% <||v|2 + (A4 6% — ad)|jul|® + || Au|® + 2 /Rn F(x,u)dm)
o 2 62 —ad 2 A 2
w0l + (07 = ad)ul? + 1aulP +2 | Floupde)
< e+ [w(®)]? + [wt)["+) + ! lgl?. (4.12)

2(a—9)
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FIH Gronwall NEERFE [t — 7, ¢ BRUY, HH 0w KB w, 715
et (||v||2 + (A4 6% — ad)||ul]® + ||Au|* + 2/ F(x,u)dx)

R

t
+ 0/ e (loll* + (A + 6% — ad)|[ull® + || Aul*)d¢
t—1
< eo(t=7) <||'Ut—‘r|2 + (A4 6% — ad)|Jue—r ||* + | Aus—r||* + 2/ F(m,ut_T)dx>
Rﬂ.

1 v b )
+ —Q(Q_a)/t e 5||g(-7£)|\2d£+6/ S (1+ [w(&)]? + |w(&)|"T)de, (4.13)

-7 t—7
H
(7, t—=7, 0w, v ) |2\ + 0% —ad)||u(r, t—T, 0_yw, us— ) |*+|| Au(T, t—7, 0_yw, v; ) ||?
+2 [ F(z,u)ds + a/t 7D (|lu(g,t — 7, 0_yw, v, ||?
+(A Di 6% — ad)u(€,t *t_TT, 0w, u—r )|* + [[Aw(E, t — 7, 0_yw, uyr)|*)d€

< oo (el 4 (4 8 = b P + v 12 42 [ Fivtr)io)
R’IL

1 —ot ! o
NECEDN /t_f “llgC, ) 17de
e /t, [ce™ (14 [0—w(©)[* + 10-rw()|")]de. (4.14)
H (3.6) AT

F(z,u—r)dz < e(1+ Juer |* + Jue—r 7).
R™

B (wimr,vi—r) € B(t —7,0_yw), AIHIY 7 — oo M,

e (e e e O Y IRy
R?L

< e T (U4 o7 |? + [Ju—r 7 + w55 — 0. (4.15)
I, FEAERSTE] T = T(t,w, B) > 0 W EXMER ¢ > T,
ce™ 7 (L + lve—r I” + lJte—r |1 Fre + ue—r I551) < 1, (4.16)
H5%
t
/ 7S (14 |0 w(€)[? + [0_w(©)[H)de < S 4 r(t,w) =0 (1 —o00).  (4.17)
t—T1 g
Hi (3.4) ATAINERS t > 0,
-2 [ F(z,u)dx < 2/ ¢3(x)dz. (4.18)
R™ R™

PEREE, 4[] — oo I, w(€) ELLIK, W r(t,w) HH. Ll (414), (416), 775
[o(r,t = 7,0 _w,ve)|I” + [Ju(r,t = 7,0_yw,ue—r)|* + |Au(r, t = 7, 0w, v, )|
t
* e_at / edﬁ(llv(g’ t— T, e—tw7 Ut—T)HQ + ||U(€,t =T, a—tw’ U't—T)H2
t—1

+ ||Au(§7t -, Q,tw, ut*T)HZ)dg
S rl(t,U)), (419)
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MIH (4.14)—(4.19), ATLAS.ZIFSEI5]PE 4.1 (2518, JEEE.

FETR, FAY o fil ¢ i T IO N R R T — 28Ukt 2 k> 1,98 Qp = {z e R :
lz| <k}, H R™\ Qx /2 Qr HYFME.

538 4.2 % h(z) € H*(R"), (3.2)—(3.5) WAL H B = {B(t,w) : t € R, w € Q} € Z,., WX
FE e >0, P-ae. we Q, fFFFERE T = T(t,w, B) > 0 H ko = ko(w, €), BHME (us_r,ve_,) €
B(t —1,0_yw) B, XA 7> T, TR (u(t, 7, w,ur ), v(t, 7, w0 1)) T2

/ (|u(£? t— T, e—tw7 ut—T)|2+|Au(€7t -7, a—twa ut—T)|2+|U(€7 t— T, a—twa ’Ut_,,.)|2)dl'
R™M\ Qg

< ri(t,w).

WEBA B LG EREL o R — [0, 1], 75
)1 sl <1,
p(s) = {0’ = o] > 2 (4.20)

HABRBEAEAE— N IEHEL o, i1 Vs e R A |p/(s)| < ¢
15 L2(R™) oF, #4078 (3.8) 5 p( v fERIAL, mq

d 2 2
%E Rnp('}i—Q>|U|2dx:(a6—)\—52)/ p(|k|2 )uvdﬂc / (lkL) (—A)udx
2 2

)
+/Rnp<z_2>(gv+ (6 — a)how(t))dz. (4.21)

- /R ) p(i—f)uhw(t}dm. (4.22)

2
+5/ p<x—2 |Au|2dx—/ p('Z—L)AuAhw(t)dm. (4.24)
R’n Rn
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34
M (4.18)-(4.20),
d |z[? 2, 2 2 2
pr P\ e (lv]* + (A +6° — ad)|ul” + |Au|” + 2F(z,u))dx
RW

)v|? 4+ 3(A + 6% — ad)|ul? + §|Aul® + 5 f (z, w)u)dz

=2(A+06%— aa)/ p<k|22>huw( )dz — 4/n p/(|$|2>vAu£dx
+ 2/Rn p(””—P)f(x,u)hw(t)dx + 2/Rn p<|]”i—;)AuAhw(t)dx

k2
+2 /R P('i—Q) (gv + (6 — a)vhw(t))dz. (4.25)
1 p BUREIR, TS
/ "’(Z_'?Q)”(i?z) vhu ﬁd“/ lﬂllvllAul|| < S(IAul + o2, (4.26)
K k<o <VZh k
13 4.1 Sl AT
% - (%)””FHAHQ — ad)|ul? + |Au|? + 2F (z, u))dz

2
+/ ,0(|z—|2)(( — O)|v]2 + (N + 6% — ad)|ul® + 0| Aul? + dco F(x, u))dx
€ (I Awl2 2 |z[? 2 2
< Z Al +[[0?) +clw®F | p{ T | (2 + [AR*)de

sef p(' 2" )<|¢1|2+|¢2|+|¢3|+|g|2+|w<>|T+1h|r+1> N (4.27)

k2
HHR b1, 02,65 € LAR™), h € HY(R"), |z| < k B, p(Z5) = 0, FRAREZE by = ka(e) > 1,
XA k> ky, (4.23) RATHESEFTAE ce(1 + [w(t)[? + [wt)|™+1) BhlfE HEY
re!

9 € Li,(R, L*(R™)),

2
c/ p(%)gQ(x,t)dx < c/ g*(z,t)d.
Rn | >k

I, XA k> K,

%/RWPC il >(v|2 +(A+6*—ad

+o |z 2 2
P\ Tz (Jv]* + (A + 6 —ad
c
E(HAUH2 H[vll?) + ce(1 + [w®)? + ()| + C/| ‘
z|>k

)|u|2 + |Au|2 +2F(x,u))dx
)|u|2 + |Au\2 + 2F (z,u))dx

g*(z,t)dx. (4.28)

B Gronwall N4, 1%

T 2
/ p(|]€—|2) (|U(t7 t— T, 0,,5’(,07 Uth)‘Z + (A + 62 - aé)lu(t7t
+ |Au(t,t

- T, 9,tw, utf‘r)|2

7,0_yw,us_7)|* + 2F(z,u))dz
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7”/ p(|k— (|vi—r? + N+ 0% — ad)|us—r|* + [Aus_r|? + 2F (z,us_,))da

+

El e

/ O (AalE,t — 70w, ue)|? + 06t — 7, 0w, ue_r)|?)dé
t

T

0
2 r+1 —ot Uﬁ 2 CE.
/Oo (lw(©)|* + |w(&)|")dE + ce / /$|>k g°(x,t)dxdé + (4.29)

t
ce_”t/ / % g2 (x,t)dadé < e. (4.30)
—oo J|z|>k

MEAR (wp—r,vi—r) € Bt —7,0_¢,w), %4 7 — oo B, (4.29) FFIHEHE I — 0. HHFIH 4.1,
(4.29) HIAHE_TUNTFET £ri(t,w). FHM, fFERE T = Ti(t,w, B) > 0 WEXMEE 7 > T
iﬁ] k Z k27

2
/ p<|x—> (0l t — 701w, 00 )2 + (A + 8% — ad)|ult t — 7, 01w, w2
RTL

L2
+ [Au(t, t —7,0_yw,us_7)|? + 2F (z,u))dx < ery(t,w), (4.31)
IIEQQ-
=1—p, JXAEE k> 1
u(x, t, T,w) = (<|k—22>u(a:,t,7',w) oz, t, T, w) C(k—|> T, t, T, w). (4.32)
A2 (,0) € Hi(Q2x) x L*(Q2r). (3.7) Al (3.8) KWL ¢, 715
iy + 0t — o = Chw(t). (4.33)
U + (@ — 80+ (A4 0% — ad) i+ (=A)*u + Cf (z,u)
=g+ (0§ — a)Chw(t) + u(—A)°¢ — 2ACAwu. (4.34)

I8 Qo HARFIE(E A 5
(=A)*T = Aii, o0, = 0.

FATE—FRHIERREL {e;}52, FIAHMAIRHEM { X, }152,, 153 {e;}152, #E L*(Qar) H&—H 5417
WEIERSHE, 24 j — oo EH‘, A < Ao < s <A — 0o MERERT n, /\ X,, = span{ey,...,en}, H
Py i L*(Qak) — Xp JEIERHE.

5138 4.3 % h(z) € H*(R"), (3.2)-(3.5) ML H. B = {B(t,w) : t € R, w € Q} € D, WFHE
He>0,Pae weteR FFHEK =K(t,w,B)>0,T=T(t,w,B) >0, N=N(t,w,e) >0,
WEY kE>K, t>T,n> N K,

||(I — Pn)a(,t,t - T, o—tw)”Hg(sz) + ||(I — Pn)’[/(,t,t - T, O_tw)HLz(Q%) S €.
:LEEE é\ an,l = Pnﬂ, '&/n,2 =u-— '&/n,la ’Dn,l = Pnf)a f)n,2 =0 - ’Dn,l- X‘:I‘:Et (434) Vﬁfﬂ%f"ﬁm
I - Pn7 EJ"TEIJ‘

17”72 = %ﬂn,g + (Sﬂn,g — (I — Pn)(Chw(t)) (435)
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[EIREHE, XT3 (4.35) WSRAER I — Po, 345 0,2 7E L?(Q2r) HTHENR, 7115
e o0l = (06— A 8%) (B2, 2) — (=2 2 + (5 — )15
—(Cf(z,u), Dn2) + (Cg+ (6 — a)Chw(t) + u(—A)°C — 2ACAU, By 2) . (4.36)
Hi (4.36), (4.37), AJ{5
;lt(llvn 2|? + (A + 6% — ad)[[n2l* + [[Adn2]|* +2(Cf(2,u), dn,2))
+2( = 0)[|Tn2|* + 26(X + 0% — @) || 2|* + 26]| At 2 ||* + 26 (Cf (1), tn o)
= 2 (Cful@, w)ue, Gn,2) +2(Cf (@, u), (I — Po)(Chw)) +2(X + 6% — ad) (Chw, Ty )
+ 2 (Adiy 2, A(Chw)) + 2 (Cg + (8 — a)Chw + uA¢ — 2ACAU, Ty, 2) - (4.37)
BT, X (4.38) vy & — AT Al X TEHELES (3.5) A5

12(Cfule, wyur, tn2) | < clldalloluell 1anzlls + clluell g™ |n2] o

< 10T 2l + N Eulll? + ATl Pl (439)
i (3.3) AT

2(CF (), (1~ Pa)(Ch) | < el (1~ Pa)(Chw)] + el [(1 ~ B)(Chu)]l. (439)

FIF Young A4EAT Hlder 4558, 7%

2 _
20+ 6% — ) (Chu iy 2) < wuam + 2 APl (1.40)
)

2 (N2, A(Ghw)) < F Aol + 27— P)CARIP (5, (141)

2(Cg+ (0 — @)Chw + uA¢ — 2ACAu, By, 2)
< (= 8)[[on2l® + cll(I = Po) (Chw)|w(t)]* + k—CZHAUH2 + k—iIIUIIQ, (4.42)
MIE (4.38)(4.42) 715
CZ(an 2|? + (A + 6% — ad)|[in2l” + | Adn 2| + 2 (Cf(z, u), n,2))
+20([|[Un,2]? + (A + 82 = ad)l[in 2| + | A 2]|* + 2 (Cf (2, 1), n,2))

< cll(I = Pu)(Ch)IPlw(t)* + k—CZIIhIIZIwI2 +ell(T = P) (CAR)P (@) + eX 2y [l

+ Myl Pllal%2 + el (= P [w(@)] + ell(T = Pa)(Ch)] syl (o)

Cc C
+ oA (U [lullfe) + ell(T = Pa)gl* + Al + ol (4.43)

Xﬂg 1 S?”<3E/\n—>00, F)]"uﬁ;[’j_:‘ Ny =N1(€), kq Zk‘l(G), H:‘l ’I’L>N1, k >k ETJA,
c|[(I = Po)(Ch) P Jw(t)]* + k%\\hllgllUlQ +ell(1 = Pa)(CAR) [P w(t)? +C)‘n+1 g |

M el Pllul%2 + el (T = Pa) ) [w(@)] + ell( = Pa)(Ch)]| syl (o)
— c c

+ A (L lullfz) + ell (7 = Pa)gll® + 5 1Aul® + 7 llul®

< ce + celw(t)]® + celluel|* + cellue|*lull 772 + cellullF + eAriillgl?

< ce(1+ [w()] + [luel|® + ullfre) + eArislgll*. (4.44)
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Hitr (4.38) At

S

E(Ilffngll2 + A+ 0% = ad)[[an2 ]| + At 2]|* + 2 (Cf (2, w), Tn2))
+20([|Tn,2]? + (A + 82 = ad)|[in2|* + [|Atn,2||? + 2 (Cf (2, 1), Gn,2))
<ce(1+ [w(®)* + lue]l® + [[ullF-) + cllgl®. (4.45)
Xt EFGZH Gronwall 5IHE, 24 n > Ny, k > ki 1,
[On2(t,t — 7, 0_w)||? + (A + 02 — ) ||iin2(t, t — 7, 0_sw)]||?
+ (| At 2 (8t — 7,0 w) || + 2(Cf (2, w), T 2))
< 2(||Tp,2 (t=7) [P (A+6 —d) || 2 (=) | ]| At 2 (=) | *+2(C f (2, w), Tn 2 (7))

t
e [ W 0@ + e )+ (€ 7y [ g
t—7

t
+ee / PN g(., )| (4.46)

t—r
N (3.7), h € H*(R™) PAEG[FE 4.1, n[15
(€, t —7,0_qw,ue—r)||® = (&t — 7,0 4w,vi—r) — Su(€, t — 7, 0_yw, up—r) + hw(€)||°
< c([fulé, t —7,0—pw,w)[|° + [[v(&,t — 7, 0—yw,w)||® + w]|°)
< ce 73 (t,w) + clw|®, (4.47)
H
[u(€, t — 7,0_yw,ue—r )% < ce™75r3(t, w). (4.48)
A
[On2(t,t — 7, 0_w)||® + (A + 02 — ) ||iin 2(t, t — T, 0_4w)]||?
+ [ Ady 2 (t, t — 7, 0_4w)||* + 2 (Cf(z,u), T 2)
< 2T (L4 [op—r [* + (A + 82 = ad)lue—r | + llue—r |7+ + fue—r |55

0 0
+ cerd(w) + ce / 27 (1 1 |uw(€)? + |w(€)[°)dE + cee 2! / PoClg(,€) e, (4.49)

Xﬂy (ut—‘ravt—*r) € B(t — Ta_t), DIU
ce 27T (Lt [[or—r|* + (A + 8% = @d) us—r|I* + lwte—r |Fre + lfue—r|) — 0, 7 — 0. (4.50)
Zi4 (3.2), (4.50) K |HE 4.1, nIfSHI5]H 4.3 £5iE, IEE.

5 FEHLES|F

HEIR 4.1 7], SHEBRSAE B={Bt,w):teR, we Q€ 9,, P-ae. we, tcR, ff
ET=Ttw,B)>0 %t>TH,
Hq)(ta 0w, (ut*‘ﬁ zt*T))”AQX = Hu(tvt -7 H*tw’ut*‘r)”%s + Hz(tat —7,0_w, Zt*T)HQ

< ri(t,w), (5.1)
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X ry(w) 5 4.1 PRI R R EEE
z(t,t — 71, 0_sw,ze—r) = v(t, t — T, 0_tw,vi—7) + hw(t).
BEMLSE S
E(t,w) = {(u,2) € X : [[ulFa + [[2]* < ri(t,w)} (5.2)
MR E = {E(t,w)}vea & ® £ X PH— 2- RIS, THEIUER © £ X S
Rl
513 5.1 & h(z) € H*(R"), (3.2)(3.5) KL, cocycle @ 7E X Hg 2- filaliiin
7y, BIXHER B = {B(t,w) : t € R, w € Q} € ., P-ae. w € Q, t, — 00, (U0, m,20,m) €
B(tma H,tmw), Fﬁ*ﬂ»ﬁ” {(I)(tm»tm -7, G,tmw, (u(),ma ZO,m))} T:E X Lﬁﬁq&ﬁi%ﬁu
BRIty — oo, HIBIBE 4.1 W15, X P-ae. w € Q, FF7E My = My(B,w) > 0, g5t
vVm > M17
[w(tm, tm — T, H,tmw,um’o)H%Is(Rn) A+ [0ty tim — 7,0t W, vm 0)|1* < 71(t,w), (5.3)
Bt Ve >0, HEHE 4.2 f£7E
My = MQ(B,’IU,E) >0, ko= ko(w,G) > 0,
/ (|w(tm, timn—T,0—¢,, w, Um,0)|2 + | Au(t, t—7, 0t w, Um,0)|2
R\ Qg

+ [V(Ems tin—T, O, W, Uy 0)|*)dz < €. (5.4)
B (4.32) MG 4.3 WJHIFFAE
ki = ki(w,€) > ko, Ms = Ms(B,w,e), N =N(w,e),
RN Vm > Ms,
||(I—PN)a(tm,tm—T,H,tmw,u0)||Hs(Q2k1)+||(I—PN)17(tm,tm—T,G,tmw,vo)HLz(szl)ge. (5.5)
H (5.3) Fl (4.32) ATH {PN (@t tm — 7,0t W, 10), D(tm, tm — T, 0_¢, w,v0))} TEAPRLESS
Py (H*(Qar,) X L*(Q2r,)) AR, B (5.5) XA[15
LAty ti—T,0_¢, W, 10), Dty =T, 0_¢ w,00)} TE H (Qag, ) ¥ L*(Qar, ) FAETiEAY.
PR [2]? <k,
|z[?
()

B (5.4) AIAT {utim, tm—T,0—1,, 0, u0), V(tm, tim—T, 01, w,v0) } & H*(Qar,) X L*(Qar,) HZETH
A, 254 (5.3) RATREENIN {D (L, trn — T, 0—t,,w, (Uo,m; 20,m))} TE X FAFTEUCSTH. JEEE.

BIS4HHENEI RS 2- PRSI TEErE.

EH 5.2 % h(z) € HY(R"), (3.2)-(3.5) BoL. & (3.7)-(3.9) BhEMBENLE) I RS @ 7E
X bAFAEME—R 2- RRRGIF {o (W) }oen-

JEEA  MR4E (5.2) =X, T3 5.1 Mm@l 2.11 AJE.

B RORH R R RS A s
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