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[H1] Q,=[0,T] x[0,d],0,0Q, 8 Q, K AXE, Hi e [0,7],[0,d] CREAH
X 5.

[H2]  a(t,x),b(t,x) ;R HAUEREYES AT eRE, K b(e,x) #0,a(t,x) > 0.

[H3] W71E[0,d] bFi#Esnli%.

[H4]  «a(t),B(t) 25 e TXRMREEAE[0,d] #ESATHL

FIEFEMSGH A [0,d] LIS ST w(e,x) WL R REALIR G 7 R .

u,+(u—§')uz—%uu=0, u(t=0,2)=¥(z+&,), ()

dé =a(t,€)dt + Ve b(1,6)do (1),  E(1=0)=¢,,
Hrp o BEE, e BRTERI/NSHL
W PR u(1,2) = g(1,2 + €(0)) , TIHF g(1,2) WAL

(o’ =& b*(1,2)) g =0

2 s ’ (2)
g(0,2) =¥(z), g(t,0) =a(t), g(t,d) =B(1) .
BEREALIL Y IT R dE = a(2,€)dt + Ve b(1,€)do (1) WIFEBMREREA p(t,x,5,y) .p(1,%,5,y)
iy = | Kolmogorov ﬁ*ﬁ,ﬂﬂ
ap(t,;ct,s,y) v alt,)p(t,a.s,y) + eb (2t,x) ap(ta,::z,s,y) _ o, o
limp(t,%,5,5) =0 (x =y) .

8 t88. ~

v(t,2) =E, g(T,x +£(1)) = fg(T,y)p(t,x,T,y)dy,
a5 v (t,x) W LAY S ] Kolmogorov A2
{81}(15,96) v alta)o(tr.s,y) + eb*(t,x) " v(t,x) ~0

ot 2 axz ’ (4)
v(T,x)=g(T,x), v(t,0)=a(t), v(t,d)=B(t).
2 B K It
21 HEEMEXENERF
B (2) MoE i T .
{g(t,z,e) =g,(t,z) +eg,(t,z) +&°g,(t,z) + -,

g(0,z) =¥(z), g(t,0) =a(t), g(t,d) =p(1).
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0

+ —a—Z =0
EOt 8o8o: ) oz =Y (6)
0(0,z)=11/(z),go(t,0)=a(t),go(t,d)=ﬁ'(t),

a’ b*(t,z)
glt+g0glz+glg02_?glzz+Tg01z:O’ (7)
1(Oaz> =0, gl(t?o) =0, gl(t’d> =0,
Z a’ b*(t,z)
+ g = — + : =0
8n ;glg(n—l)z 5 8z ) B(n-1)z , (3)
2,(0,2)=0, ¢,(:,0)=0, g,(t,d) =0
51781 X(6) MR ArFEmE— HA .
E 4
gO - k’ gO 2 k’
= -kt = 9
P (go ) {0’ g <k, (9)

Hop bk ek > (1 = sup, o, | & 1)«
1E:0(6) MR ¢, TG

” (WD + (@ +h)e.o _(Zﬁouﬁajdtdz:
U( (¢*), +—(so) +*(¢) —*(soso) +(gp))dtdz=0.

RS 0,0, o =0, Wib[[ (5007 itz = 0. N1 o, =0, AT o = -

04 | g, <k, FrLh g, H A
i — B [ 5 B2 1Y) Schauder {1, [RAE ] 5 go.(t,2) A A,
I, g,.(t,2) REEIEZEN, H Ascoli-Arzela B, 715 g,.(t,2) PIAFFEME—PE.
s5IE2 K (7)mrfEmeE— A 5.
iE ESETEWL(Q,) x WN(Q,) FRE—ANZ R,

2
glzquj e "ddz, (10)

a
2
BIR a(g,,q) RN, BB, H g, (t,2) ,8,.(t,2) AR, TLEH a(g, ,q9) B
s PE, B AR SR ¢ € W' (Qp) A alq,q) =8 gl v, -
g LIRSS H Lax-Milgram SEF, ] ISR W' (Q,) LRE—A ALz

P =ff -0 g,

THAEME—1 g, € H, @54?
F(q)=a(g ,q),
HAXHEEN ¢ € Wy 1(Q ) JIUARK(T) BUEAAAEME— B g, FTfi#.
Kb, T1 g, 85, gy WIFFTEME—PE TS 3I2 (2) BB 2 i .

a(g,q) =U0r(gu% + 8814, t 814, t
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2.2 FEHEFEMEEHERAF
X2 (4) VETE il e T

v(t,x) = 23 ‘0, (1,x) + 23 I,(t,7)
Hpr =x/e0(t,x) = 2 e'v,(t,x) JEITRRITIENIER 53,

Yoo o (t,x il v, (t,x ,
Yot (t ) + 3 stalr) “ ) —z P
W e E‘JI—J{A%%%&,T 5
vy (t,x) vy (t,x) ~
o el =0,
UO(T,Z):gO(T,Z>,Uo(t,d>:B<t>
8vl(att,x) v (i) 81}1(t,x) b( ) 81}0(t x) _o,

v (T,z)=g/(T,z), v,(t,d) =

(‘) vk(t x)

v (t,x) o, (t,x) 1 vy, (t,x)
- +a(t,x) — (1) —
ot dx 2 dx

UN( T’Z) :g/\“'( T,Z) ’ U]V(l’d) = 0

=0,

AT (12) ~ (14) B —Br FrR &t i i e 75 78 , IS AT 18 o, (2,0) o, (2,2) -+

IEDUIFER 3 T .
HRADMRAK (), 7115
;\zg avk(t x) Lz\zf;a( " avk(;x) i}; LT avk(t x)

2“ éﬂ(t T) zw,ek_l a(t.57) all, (t,71) .\

=0 k=0 or

N 21
- 2 B (t,eT) aa’ff’”w,
Hrfo(t,0),1=1 - N HEFIREL, H

28 v,(1,0) + Zs‘ (1,0) = 23 (v,(1,0) +IT,(,0)) = a(t) .
i & E’J%T ﬁiﬁ/iﬁﬁﬁﬂﬁ a(t et),b(t, 87) Jﬁﬁ Taylor(?%ﬁl)%ﬁ il

a(t,et) = ay(t,0) +ea,(t,7) + - + " a y(t,7) = 2 e’ ‘a,,,

N

b(t,eT) =~ by(1,0) +&b,(t,7) + - +&"b,(1,7) = Z {;‘kbk,

k=0
Hra, ,b,,i=1,2,- N HEH KL
XTI & BRIV R R 5L, 19
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all, 9°1l,
ao(t()) +—b(t0) =0,
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1 oI

oll
a,(1,0) 677'1 + ?bé?zl =H(t,7),

oIl 1, o*IT

N N
t,0 +—b,——=H,(t,7),
ay(t,0) ar 2 02 M(E,T)

HoH (1,7),i=1,2, N2EXT a(t,7),b(t,7),j<i,j=1,2, NHCHERKE LI

or, 1 IR
a,(t,0) o +?b0(t,0) Py =0, (15)
I,(¢,0) =a(t) —v,(t,0), I[I,(t, + ) =0,

oIlr, 1, I,
a,(t,0) e +?b0?=H1(t,7), (16)
I1,(:,0)=0, II,(¢t, + ©»)=0,

2

a,(1,0) agm. +%b§ 872” =H(1,7), (7
I,(:,0)=0, II,(t, + = )=0,

FRFIF(15) 2RI et dm it s 1R, il i As
y(1,7) = (a(t) = vy(1,0))e 20000
[, = (16) M= (17) Z2AEFF R ZBr et o I Re nl M. I (¢ ,7) JIL (e 7) - I\ ( ¢,
) AIfiE.
3 4 WAt

3.1 R (2) &It
EFE 1 A (5) WHHLMART R, W2
LR I <e(L+C1 Q@ g,
W X F Ll rIe =
g(t,x)=g(t,x) +&"'R,,

(Q7) ) °

(18)
\
Hfrg(e,x) = Y, eg,(t,x) JLRE(18) FRAR(2) 1, W3 R, (¢,x) W
k=0
oR R, 9z , dR 2 _ g 9’R
7l+g(t,x)7l+MRl +8A+1R|71_a ¢ (t’x) I:H(t,x>’
ot ox ox ox 2 dn?
o H( ) EHPREL
AR, =P, HHA >0, A
JoP P 0g
+g(t,x)+(g<t’x)+/\)P+
ot ox ox
Nl mn 0P @’ = &b (t,x) O*P
8\Ie/\Pa_—2 QZBAH(%%)- (19)
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P-k, P=k,

0, P <k,

Hot by BHBE, > Ll =sup,, | P1,X, () HIXTEI 0,0, ] BRI BREL
12X (19) Biih HHT%U&’%%%&@ HIEBUY, w15

”Q_Qv,sodxdt + ”(}ggoxgodxdz + ”(,,(g-‘ +AM)e(@ +k,)deds +

Y = (P _k1)+X[tl,z2] :{

”@,8””@ + k) e e drdr - jfwo‘z‘zé‘bzgowdxdz _

[[ H(tx) e dude. (20)
é\ Or
(=] (P=k)% dx,

W 1.(e) FL0,T] b4axtizEss,
Wo HI(t) 7E[0,T] FRRKESHTL(:=0)=0,1(1) = 0.A %o > 0,3 T35
/N T >0 B;lt, =o -t,t, =0, N
1
27 s dt 0

J[ ze.pate=7][ (oo ani - [ ogduar=- 7 f fwsozgxdxdt,

(P-k)> dxdz——(l(a) IL(oc-7)) =

”o,<g“ F)o(e + k) dedt =U0r(gx £ A)@duds + ”(}r(gx + M) kypdxds,
ff().é“w'”(go + k) pp e dedt = ff(}‘ew”goxgoz eMdxdt + ff(}va”'*lklgoxgoe“dxdt =0

- IL az_ngz Lpdxdt =

(5 ) s [ (5 s
Il (a . ¢)
R e R R = P
JJ o0 S [ () wan

LA (20) fk i
@ pdxdt + || ¢ —igx +g, +tA S it L dedr +
o W2 2 2 ).
Uor(g% + M)k gduds + ”or gpj[“z_zalfj dxdt :”@H(t,x)goe*“dxdt.

B F=H(t,x)e™ - (g, + M)k FED e WIS AT ¢ TRMIEHEE m, BREIE
A filiAT
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1
?gx + A +%(b2)“ =m=0,

JUEIEES
afz eldxdt + m|| @ dxdr <
47 o or
Uoru H(tx)e™ = (g + )k 1) | ol dudt < ”or| Fol dxdi.

ik AE S Holder A%, 115

(] (P—k,)f;dx)wsc(j

17q
| Pl ) <
A (@) A, (o)

ClFI L= (Q7) I Akl(a') 1< C|F| L®(Qg) | My, I,

Hr
+ oo, n=1,2,
2 <
P2 , n > 2,
n-2
1 1
A ()= {asR (t,x) >k b,y =sup | A ()], —+— =1
0<t<T p q
SFFALAT h > ke € [0,T],H A,(1) C A4, (1) JILA
1, (1) Bf (P-k)>dev=(h=k)>1 A () .
Ap(1)
R
2p
];,-,(t) $1k1(0) = (f (P -k)" dx) | AA-,(0'> | -2 <

A ()
(CNF e (Qp)) 1 gy 11797
HFp>2,83p-4)/p=1
EEXH@}([ 16| *E@%liiﬂ%u, Miwg =8Upgo, ol Ay 1 =0, Horp
d=C| F| pwgm, 272000 < €1 17220 F L
JREA, P <1+ C1 QU727 g | 0 TR R, AT 5 1D
LR I<e(1+C1 QI gL o).
R, AT AR R g (1,2) FOBTIE i — A 2.
3.2 FHERMRTUEIT
FIE2 (1) WHHEAEORI r | < ke
W XFF o(e,x) BATULETT,

N N
v(t,x)= Y, &', (t,x) + D e I (t,7) +&"'r (1,x), (21)
k=0 k=0
o r Al AR IE BRE ALK (21) FRRA(4) , TARRTI r (1,2) W2
ar (t,x) ar (t,x)  gb*(t,x) *r (t,x) ~ b2 O’y
o taln) P AU R (22)

r1<0’x) = 0’ rl(tvo) = O’ r1<t7d) = 0’
Ls=T-t, e e [0,7], B0(22) 7775
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ar,(s,x) ~alsx ar,(s,x) gb (s,x) a’r,(s,x) _ b Y Hsx) |
ds 0x 2 ox’ o’
Ho H(s,x) SeAXAr =¢e” , HP A >0, 075
ap(s,x) a(s.x) dp(s,x) &b’ (s,x) 9"°Pp(s,x) F b= H(s.x)e ™. (23)
ds 0x 2 o’
N
i bk b=k
((;b ) [s1.s2] _{0’ d) < k
ﬁ*k%ﬁﬁ,k > 1,1 = SupaPoTl o1, [s1,52] () j‘jl:lﬁj[ 19321 SOEERNTSE @
Eﬁm)ﬂﬁiﬂﬁ]aﬁ%uﬁ%@& @, HIRY, 115
odxds — , Lodxds -
ff(‘gop xds J'J()ra(s x) @ @dxds
U ﬂgo odeds + [[ A(p + k) gdxds =
Or
Jj H(s,x)pe “dxds.
Or
N

()= (0 -1 ax,

W 1,(s) FL0,T] F4axtisss.
Wo MI(s) 7E[0,T] EERRES.HFL(s=0)=0,[(s) = 0. ik o > 0, TR
ﬁ/J\E/‘JT >0 HXSI =0 —-T,s, =0, )HIJ

S == (o) - (e - 1) =

ff 8—b2§0 pdxds =-— JLIV%(I)Z(PXQD)xdxds + ff()l %( bzgo)x@xdxds _
ff 871)2(49 ) dxds —JJ Zo (bz) duds,
B ”(}r“(“,x)@xqodxds =

Jf(}r - %(agf)xdxds + ffor %gozaxdxds = ff(h %gozaxdxds .
B, AR
” 0 odxds + U —(gp )2dxds + H{;ﬁ(im —Z‘Z’; + /\jdxds -
” (Hpe™ = kA@)dxds.
BEHCEIE A Z;?T‘ﬁsﬂﬁaémﬂiﬁ%&m 175

_Z(bz)"* +A=m >0,

l\)‘»—*

T 75
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me dxds < (He™ — kX)) @dxds < 0.
v < [

FrJLFARAL @ =000 b < kb, BI T 7 | < ke o1 r, BOAT B0E ATAS BIBIT AR 0 (2 ,0) AOH
RUPE.

4 45 R iE

ARSCERE T — 2814 A X B BATA (U RS2 I Y BEAL Burgers J7 22, 1247 (0 75 il A\
SME R O-U R 2. 7% JE 2 3 BRI B A5 R - 287 30 38 52 1) 55 Wt P (14 52 i) 73391 >R P E D) Je
FERNET £ e I, 45 B0 AH R IE 2T A b AR (B )5 28 | Schauder A3 i B | Lax-Milgram & #
1 De-Giorgi & ARBAE BT A A FAAEME A A —SB0R 24,
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Singular Perturbation Solutions to 1D Stochastic
Burgers Equations Under Weak Noises

BAO Liping, HONG Wenzhen
(School of Sciences, Hangzhow Dianzi University,
Hangzhou 310018, P.R.China)

Abstract: The singular perturbation solutions to a class of bounded stochastic Burgers equa-
tions under colored noises were discussed, of which the volatility followed the weak noise Orn-
stein-Uhlenbeck (O-U) process. With the Kolmogorov equation satisfied by the probability den-
sity function of wave motion, the Kolmogorov equation satisfied by the expectation of the ran-
dom Burgers equation was obtained. Since the initial boundary conditions for the Kolmogorov e-
quation relate to a class of deterministic solutions to the Burgers equation, this problem is actu-
ally a simultaneous form of the Burgers equation and the Kolmogorov equation. Firstly, the reg-
ular asymptotic expansion of a class of deterministic Burgers equations was given. Based on the
Schauder estimates and the Ascoli-Arzela theorem, boundedness and existence of the asymptot-
ic solutions to the nonlinear parabolic equations were proved; moreover, according to the Lax-
Milgram theorem, boundedness and existence of the asymptotic solutions to the linear parabolic
equations were proved. The formal asymptotic solution of wave expectation was obtained. Sec-
ondly, with the singular perturbation theory, the asymptotic expansion of singular perturbation
and the boundary layer correction of a class of expected equations were got. The existence and
boundedness of the asymptotic solutions to the boundary layer functions were obtained accord-
ing to the theory of linear partial differential equations. By means of the extremum principle and
the De-Giorgi iterative techniques, the boundedness of the remainder terms of the asymtotic so-
lutions of wave velocity and wave expectation was proved respectively, and the uniformly valid

estimate for the asymptotic solution of the system was obtained.

Key words: singular perturbation; random Burgers equation; average velocity; Ornstein-
Uhlenbeck (O-U) process; uniformly valid estimate
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