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§1. 51 &

it 2 R X i B R B o 7 1R

y" — a(®)yee = f(y, ¥, y2) +0(t,3), (t,x) € (0,+00) x I, (L.1)
y(t,0) =y(t,1) =0,  te(0,+00) '

(et 1 € (0,400), T £ (0,1), a() € C=(I1) B mina(z) > 0, b(-,") € C((0, +00),L*(1)),
f(y-) € CH(RS,RY) HLIRE (#M) Lipschitz &f4; V(z0(), z()) € Hy(I) x L*(D), it (1.1)
SBLFIE (20(),21() B9 () B8N w(r 520, 21).) HRVE A
y(0,2) =w(2), ¢'(0,2) =m(z), zel (12)
(o (), y1 () € Ho(I) x L(1)) MARMBHAERE, BN TARAVLB ] &
(SOP) JE T € (0,+00), MARL (1.1)-(1.2) HyFI B ik F P

{g—g(t,O) Ite [O,T]} (1.3)

7 Hy(I) x L3(I) s AR (vo(-),9:()-
AW TR AIRTG (SOP) fy—A (RB4F) SEUIMRHEEE, RIETE §3 PIEBME
REGER E, WHg T WERTFEZR Hy(7) x L2(1) FREX LA

A3 2002 411 A 5 HigZl, 200349 7 26 AP BTH.
«EEFREER, ¥ 200433. E-mail: Ippan@fudan.edu.cn
T TN SR, ik L.
sl JII R 20, R 610064.
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EFALZEFRASSHET REVRSMNED: Kalman XFTEHE () M R4
/BT CRE) BUSEERE, WEEFETERN THEXRMEAREHERTEE
EXPEEENB SR D EERKE-RRERE, X REEM MR THEEKAE
BT H#ie EMBEAER (I (1-6, 9, 11-13, 15-19] REANIFFFIMH X S%E CK). AFTE
B TRESNEMS RE, B () GREE () ¥ EERFEA LY EARS (BmEs
HREPZ—HEST, SN (9, 11, 12, 16]); EI LM EMN RE, ENGREEX
B Z F—RERFAFENEXR (ARANABAD HFRIERER R
HEFBEEEE). (TR REHBWS RARBEEFERITE, EEFN (13, 18, 19] FEA]
IS EBWAEXRSE XR). T RRENSHS REMERERE, (1, 4, 6] ME]
3l REMSE ORI A REREFBAET L, MYTRERSEEE, X [5, 15 1R
T flu,v,w) = g(u), Va1,20,23 € B, g(-) € C1(R!,R!) $&4K Lipschitz #4E H Lipschitz ¥
RS/ MREREE, ERAS LIRS FATE BRI M E K H .

§2. FRERHBRERE A

RINEBE TAEEEE:

(H1) a(-) € C>(I) H mina(z) > 0;

(H2) b(-,-) € C([0, +00), L%(I));

(H3) f(,-,-) : R® - R' HLEMHAFERE L >0, {15
|f(u1,v1,w1) = fug,va,wo)| < L(fur — ua| + [v1 — v2| + [w1 — wal),

V(us,v;,w;) € Ra,’i =1,2

A 10, 14] @R E5or AT R AT BB SIER I T EH.

T 2.1 % (H1)-(H3) B2, T>0. 0

(1) ¥ #ME (20(-), 21 (")) € Hy(I) x LA(I), (1.1) 7E C([0, T, Hg(I)) N C' ([0, T],L*(I))
FHE—5M y(y 520, 21), BFEERE C=C(T,L) >0, 18

P N sz 5z
OréltaéxT[“y(t, y anzl) - y(t’ '!ZO)zl)“H},(I) + ”yl(ta "3 20, zl) - y,(t, *y 205 zl)“%z(l)]

< C*lll20() — 20Oy cry + 122() = 2. O)IEe (),
V(Za(-), 21()), (%0(), 21()) € Ho(1) x L2(1);  (2.1)

(2) Y(20(-), z1(+)) € Hg(I) x L*(1),
Oy

0
52 (+0:20,2), 52 (1 20,2) € L(0,T) (2:2)

HEERB® C=C(T,L) >0, 18
T 119y . .. Oy R By oy
/0 ”&(LO’ZO)ZI)—&(t,o,zo,zl)! +|E(t,l,20,21)—3 (¢,1; %0, 1)

r

2]dt

< ClI20() = 20 () Ifggry + N121() = 21 (Mo,
V(Zo(-), (), (%o(-), 21()) € Ho(T) x L2(I); (2.3)
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(3) % b(-,-) € C}([0, +o0) x I), zo(-) € HE(I)NHL(I), z1(-) € HY(I) 3 H Vu,v,w € R,
flu,v,w) = h(u), h(-) : Rt — R #LEREHAFTE Ly, > 0, 8 Vg, ug € RY, [A(ug)—h(ug)| <
Lp|ur — ugf, W

8’}]( 0 20,21), gz (-,l;Zo,zl) € Hl (0, T)(C_: C[O, T]) (24)
EEE (2.2), BOTTLAE X~ SRR T ( H5(7) x L2(1) - L2(0, 7)) tn'F
[(z0,21) (1) & ay( 0;20,21), ¥l(2o(), 21()) € Ho(I) x L*(J). (2.5)

RITAMTER (EXFANFBEERFH—A, HIEHRAEIL §3):
l
SeIE 2.2 # (H1)-(H3) Rar, T >20, 02 / = MRS C = C(T,1,L) >0
] a\x
18

—||F(zo,21)() I'(Z0, 21)()llL2(0,7)
<12o() = Zo(Mlmzry + 121() — 21 (Mlr2ery < ClT(Zo, 210)() — T'(Z0, 1) (MlLz0,7),
V(Zo(),21(), (20(), 21.(-)) € Hy(T) x L2(I). (2.6)

2.1 % Te(02)rt, (26) REE 2 ARERFMBSL (AR (9]).

B (2.6) SLAT (2.5) & XABLER T 284, FEm (SOP) AHE—f%; - HMH (2.6) BIH
(SOP) Wof# ((1.1)-(1.2) FHY (yo(), 1 (")) LMK T RAE (1.1)-(1.2) WA ELF I
B {2%(¢,0;50,%1) | t € [0, T} &*ﬂﬂ%%%‘%f_ﬁi 2.1, B3 2.2 %nFﬁ (K<) Priel e
2.4 i —4R (SOP) M MR HY:. Rk, B SGZKR

J(zo(-), z1(")) / ‘ (t,0; 20, 21) — (T);(tv();ymyl) 2dt,
V(z0(-),z1(-)) € Ho(I) x L3(I).  (2.7)
B (2.6) BI%1 (SOP) HFAERM B (o), y1() BLETRAE (MP) #yME—fE.
(MP) 3K (%(-), 21(-)) € Hg(I) x L*(I), &7%
J(50(), 21()) = J Einf{J(z0(), 21()) | (20(-), 21() € Hy(I) x LE(D)}. (2.8)
BT —31 433
0=wg<w{ <---<a:{vj =1, j=12,---
678 {2, 2, - 2, }i2, R

Aj —13333 (@l —al ;) =0 (j = o), (2.9)

HR—FIER (e}, HBIHMA
e; >0 (j = o00). (2.10)
(RHER LAY J) 58 T A WA AL
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JJ(ﬂi”ﬁ'}V,’/ﬁ{”ﬁjNJ)S‘iJ +€;, (2.11)

i, vl vl)
2 2IIDCeo( fu}¥), 1, (01 150) — Do) 11 DIy (212)
200, {wH) 5 21(, {wih2) MRELRY

2o(z, {ul}}2 )—/ Zux (§)d¢ - 7 /lgiuj ) (£)dE
i=1 (zi_y.2i) o & iX(zi_y ]

z{vJ}tl ZvX(z 1 27, OSZSI

(2.13)

BR z(, {u‘g}izl) €Hg() H
o {ul }iZ))
NJ' 1 ' Nj
= Zuix(z;f_pz‘f](') - 7/‘; ZUZX(x-j_l,:;f](f)df, V{uiYidi, {”3}:21 CR',
i=1 i=1
J; éinf{Jj(u{,‘-- ,u'}'vj;v{',--- ,v};,j) lul, ol eR,i=1,---,N;}. (2.19)

BT EHE 22 WViEB TRER XA EELERTN A1, HiEH WAL §4):
B 2.3 HEHE 2.2 WERAGERL, N

Jim Jj = 0(= J(uo(). 12 ()) = J), (2.15)
WA
llzo(, {Uj};_’l) - yo()llmm 20, .
{ lor G571%) = Olhay 0, 77 (219

Bt LR 2.2 fiE 2.3 HEIREA, 4 RSN EE)(SOP) i 4 R B
AR EMA R Ltk 2 B 2.2 F2 & 2.3 fiE):

B/ BHER (—HIER) T, BXXNRE (1.1)-(1.2) FHEQGRBEM (1.3).

E2H j=1.

F3¥ BEBYHEW (—) EBE No M (—4) EX <o,

Nj:=jNo, ¢j:= ej—" ] = —1% i=0,1,---N;,
KB (HRERLFE) (MP); 85 (—A4) W {ad, - a0, 04.).
Bag Woo H—ARRTHEMEERGEYR. Q8 (o, 2l 0], o))
REWE

T . .
| |00 (81500, 467 H)) = 520,030, ()]t < o
HE, WE

rzel,

{ jo(z) = 20(x),
thiz) = z1(x),



28 WY K. L.Teo % J8  —Hksybiii &SRS W FE 193

SR Go() 5 510) 7R () 5 () ¥ (BBEFH) EM, Kl BF, Wj=j+1,
REFHIE 3 5.

§3. EIE 2.2 1iEH

HIEEH 2.2, FEMTSIHE (B (8) P 3.1 pyf i, mibRigx
T HAEER).
13 3.1 ®WORR FHERRE, 2 cR'\Q,Te¢ (25:3 |za — w|,+oo); i
Q£ (0,T) x9N, T £ (0,T) x 89; i 69 7E (€ O90) ALHFEI O SMRM BALE RN v(2),
To 2 {z €8] (z - 20) v(x) >0}, o2 (0,T) x Ty; (3.1)
BE ve Q) BXM2ZHE—TEREY A, 5

[v" — Av| < A(jo| + v'] + [Vo]),  (¢,2) €Q, (3.2)
v(t,z) =0, (t,z) €. )
M#E#ﬁ3=3@ﬂmm—ﬂiw0>mﬁﬁ
€N
ol @) < “ B ll2 o)’ (3.3)
EREIEE M T BEER:
it 3.1 &1L € (0,400), g € (l1,+0), T € (2z¢,+00); iC Lt 2 0,11), Q1 2
(07T) X Il’ )& r; € Loo(Ql), i= 17273' % vE H2(Ql) lﬁA
{ v~ gy = v+ TV + 130, (8,2) € G4, (3.4)
o(t,0) = v(t,lo) =0, t € (0,T),
RIFEEEH Y B = B(ALT,a0) > 0, Jf 42 3 e o, B8
ol an < B G260, o (3.5)

B IR 3.1, ME I Y AR R L R AE W R BB R AL I T ee, TR
i 8.2 B b € (0, +00), 2o € (I, +00), T € (20, +00); 38 I = (0,4), Q1 £ (0,T) x
L, & ri € L°(Q1),i=1,2,3; 8 vo(-) € Hy(I1), v1(*) € L2(Ly). # v € C([0,T],H}(L1)) N
C'([0,T], L2(I)) & (o) 77
V" = Uy = 1V + 1oV + 130, (E,2) € @1,
v(t,0) = v(t,lp) =0, te(0,7), (3.6)
v(0, z) = vo(x), v'(0,z) € vi(z), 2z €L

W53, WA B = B(||Ir1llLe(gs), lIr2llLe(@) ”7'3”L°°(Q1)aT, zo) > 0, {H75

|mmWﬂHMMwu<ﬂb(’

. 3.7
L2(0,T) (8.7)
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T 2.2 §0STEA ETEMITESHER T > 2. 7 °Hi(I) x L2(1) HEEREH AT
E (Z(),50) 5 (), z(9)), 38

w(,) 2405 0,1) = y(,-5 20, 21), (38)
B w RIT (W) T
{ w" — a(T)wer = qw + @u' + qawg, (,z) € (0,7) x 1,
w(t,0) = w(t, 1) = 0, te(0,T), (3.9)
w(0,z) = wo(z), w'(0,z) =wy(z), z€l

# (%—) BRE, (3.9) P,
ai(t,z) S /01 fi(y(t x5 20, 21) + Bw(t, 2), 4 (8, 25 20, 21) + 0w (8, 3), Y= (2, 75 20, Z1)
+ 0w, (t,2))d8, (t,z)€ (0, T)xI, i=12,3 (3.10)
(81 (H3) 5 £

llgillLoe (0, yxry < Ly  ©=1,2,3), (3.11)
A e
wo(z) - o@) - %@, (3.12)
w (.7.‘) = 51(.’17) — 51(.'17),
it [£(0,0), 313 (FAERE—4) T
. [® de R
T T= A ——\/E@.IHI, (3.13)
EX
u(t, &) 2 w(t,z), V(&) €[0,T]x 1, (3.14)

W w & (3.9) 7E C([0,T), HS(1) NCL([0,T),L2(1)) FEIFMR, 545 u € C([0, T),HY(D)) N
Cl([o,T),L2())) Hi&E&

u" —uzz = pru+ pou’ + paus, (t,2) EQQ 0,T) x I,
u(t,0) = u(t,l) =0, t € (0,7), (3.15)
u(0,%) = wo(x), u'(t,&) =wi(z), z€l,

Hep

m(t,3) = qi(t,2), |
pa(t,2) = ga(t, 2), (t,2) € Q. (3.16)
Pa(t,8) = A=las(t,2) - 2242,

Wi LR (3.11) BRg

L + 3 max a, (z)|

o <L o & 3.17
IP1llLe(g)r  IIP2llLeo(gy IPslle o) /meiga(a:) (317
z
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FERE (3.15) 1 (3.13) %, Xt u AR 3.2 AR B = B(T,1,L) > 0, g
~ 2
lwoOlgny + s Ol < B g2 0L,
2
l80() =20 gy 18 =2 O xgry < C2| 5t 0520, 2) = 52, 050 2|, 5 (319

Ao, MEHE 2.1 Z (2) BIRFEHRE C: = Co(T, L) > 0, 1%

(3.18)

[ARERARS L)
< Gillizs() — 2y + 18 () = 20T ). (3.20)

X C 2 max(v/2C1, Cz), ME (3.19)-(3.20) BA1E (2.6) 3L

§4. T IE 2.3 iy if BH

FIA C) £ HY(I) 5 C(I) 7 L2(1) FHF BT RXHEBIER 6 777E yo,s() €
C(I) MIEEH K, 18
o (") — yo,6(luzry <6, (4.1)
FIE (50}, {v’(s)}”J CR,

”y“( Z“ Xai_y,2 ()

i

3 IO ICAC RPNe

i=1

H

L2(1) L2(n) =
j=KsKs+1,---. (4.2)
i
/Zu Wi o ©d6s §=KsKs+1,--, ¥5>0,  (43)
0 (£ (4.2))
z _Nj
12](z) ~ 90,6(2)] = | / [;ﬂf(‘s)X(le,z{](f) ~ 9o,5(6)] d¢]
Mk Vi,
veel j=Ks5Ks+1,---, V6>0. (4.4)
BE (EEEF yo,s() € CP) BT yo,s(t) = 0)
12| = 120) — yos)| < VI, j=KsKs+1,--, V&>0. (4.5)
BT¥iD
24() = 2o, (@ (@)} ) = 2() - —za(l), j=KsKs+1,---, ¥6>0 (4.6)

i 2 () —J0s()
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(MBI 25,0(-) € HY(), j = K5, K5 +1,---, V8 > 0); 1 ER L (4.3), (4.5), (4.4) M (4.2),
"

1125.0() — %06 ()iE2 ()
. v
= [ 1#ha(e) - woat@)2dz + [ [8of@) ~ doa@)idz
0 0
{ X T 2
= [ - 350 - msto)] @z
1N
. 1., _ 2
+ [ 0xar, @ - 1750 ~iosla)] a2
i=1

l . .
<2 (13 - wos@lidz+ (O]

+2{/Ol

< 2[(VI8)1 + (VI6)*] + 2[52 + %(ﬁaf] = 4(1% + 1),
j=K§Ks+1,---, V§>0. 4.7
BFRL (H (2.12)-(2.13),(4.3) 5 (4.6),(2.6), L0 (4.1)-(4.2))
Ti(@[(8),- -~ , iy, (6); 5(8), - -+ , T4, (9))

N;
S HO a1 - joa@)| dz+ [T120)] 1}

2

Nj .

L2(0,T)

. N 2
< (1750 0) = w0y eny + || 2o 7 Oxar_, o1() —120)
i=1

L’(I)]

< C*{201120() — 0.5z + 05 () = 30y

Nio 2
+| DI CRMIRORSTO! o)

< C?{204(1% + 1)82 + 6% + 6%} = C?(812 + 11)4?,

j=K5,K,§+1,---, v > 0. (4.8)
ER (5 (2.12)-(2.14)) BH¥&
0<J; <C*@812+11)8%, j=K5Ks+1,---, ¥6>0. (4.9)

# (2.15) L. BE, B (26), (2.11), LA (2.10), BH
llzoC, {#{}i2) = 30 Ollmyen + laaC {071E0) = i Olhean P
< C*IDzo(-, {81}y ), 21 (-, {81 }ic)) — Lo(), 41 (DlE20m)
= 202.]](1}']]_, ,ﬂJNJ,i’i’a 1'0;\1',')

<2C*(J;+¢€;) =0 (j - o0). (4.10)
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