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Zki(x, Ju,— Lu= f(x,t,u),
i= 1 '

, x= (x1,%2, - xn) €R", 1= (E1, t2, -y tm) € R"; L

Lu= Dai(x.t)
i,j=1

i,j=

DwEE 20D A> 0§ €R.
ij=1 i= 1
(37
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ou 82

ot k(2. T t)a_[ €yp- Liw= f(x,T t,u), (x,T 1) € Qr,

wly=0= uls=1, (u,ut) l1=0= (u, ut) l1=1,

ult:0= d)(x:T);

0* 0
Li= a(x, T, t)a 2+ b(x, T, t) At c(x. T, 1),
x

Qr= {(x, T t) €/o, 1]2x[0’ T],
,a(x, Tt) 2 ao> 0.

[Hi k., a. b, e.f € CES" Q). ,E&= (v, T) ER, S E C*YOr);

[Hal Ly S T Qr T
[H3] (k.f) le=0o= (k. f) le=1= 0;
[Ha] f u . - N Sfu & N 1 ,
u(x, T,t), u(x ,t) Qr , u<u,
Ju 5u

3, k(x. Tt)ar e L= f(x Tt u) >0, (x,T 1) € Or,

Ou Ou o%u

5+ k(x, To) 37— eaT‘z- L f(x, Tt,u) SO, (x, T 1) € Qr,

(ule=0, ulx=1) S(ule=0,ule=1), (u,ut)lt=0= (u,ut) =1,

(u,ut) lt=0= (u, ut) l=n,u(x, TO) S<x,T) Su(x, T0).
u (1)~ (3) .

1 [Hi]~ [Hs] Ve€ (0 &, (1)~ (3)

w(x, Tt), (1)~ (3 u,

w(x, Tt) Su(x,T1) Su(x, T 1), (x,Tt) € Qr.

W= u,u’= u : [2] 2.2,

{u (o)
k 2k
aa; + k(x, T 1) %”T- eaa—T L'+ Nu' =

N f(x, Too, d" ), (x, T,1) € Qr,
Wleo= ufleer= 0 (W uf) o= (uf, ub) 1oy,
leo= Huw,t),

u' o' %’ \ ,
FT k(x, T t) FEan Sﬁ_ Liv'+ Nu" =

Nu™'+ f(x, T, u" Y, (x,T 1) € Or,

i laco= 4 leci= 0, (uf uf) 11eo= (uh uf) 1y,

Uk|L=O: ¢(x5 T)

w= u’~ u'. (4)~ (6),
2
%+ k( Tz)% s% Luw+ Nw 2

u(x, T,
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N(ul= u®+ f(x, Tt,u’)= f(x, T1,u’) = 0, (x, T, 1) € Or,

wleeo= wle=1= 0, (w,wt) l o= (w,wt) | 121, wl =09 20.

u' <, (x,Tt) € Qr.

u' 24, (x, T 1) € Q.
20l ws - (W= (D= (9)
2
%ﬂt+ k(x, T, t) gi.[— Eaa—f;}— Lw + Nw =

Niu'= &%+ fla. Tou’)- f(x, T, u’) 20, (x, Tt) € Or,

wle—o= wle=1= 0, (w,wt) l mo= (w,wt) =1, wl,—o 20.

>

u= Sy <) <KW <LKl <GP u, (x, T, t) € Qr.
[
k

[Hi]~ [H3], 2] 2.2 el
}Urgouk: glrgu: u, (x, T, l) 6 QT,
u (1)~ (3) : 1
() €70
Ou Ou
5, k(x L) 3= L= fx, Tt ), (x,Tt) € Or, (10)
ulx=0= uls=1= 0, ult=0= wlt=1, (11)
ul;co= Hx, 7). (12)
[Hs] (10)~ (12)  Qr Up-
. (D~ (3
U
U~ i;]us‘. (13)
. (13) Uo (10) ~ (12) :
(13) (1)~ (3), € ; i= 1,2 .
%Jr E(x, T, 1) %- LiUi- fu(x, Tt, Up) U =
2 .
Fi+ aali;l, (v, T 1) €0, (14)
Uilt=0= Uilt=1, Uliz=o= 0, (15)
, F U, r <j-1

[2] 2.3, U,i= 1,2 .- (13),
(D~ (3) :

u~ DU+ 0, 0< e<1. (16)
j=0
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(16) .
2 [Hi] ~ [Hs] (D~ (3)
Or e (16).
a B:
a= Y- r&', B= V,+ reml.

(17)
a < B

(a,at) l=o= (a, &) | =1, (B Br)|'r_ = (B Br)|'r—1,
(alx=o ale=1) S(Bluzo, Ble=1), afx, T,0) <é(x, T) < B(x, T,0).

da 52

ot k(th)aT €3 - Lia- f(x, T i, a) < (x, T t) € Qr,

0B 0B 8 B8

ot k(. L) - €5 LiB= f(x, T1,B) 20, (x, T, 1) € Qr.

2 M’

2
%_ﬁ k(x, T ,:)g% STZ Lia- f(x, T 1, ) =

oY, oY, 0’ Y
§+ k(x, T, t) FE 86_[2—
[f(x, Tt,Ym)= f(x, T 1, Vo r €] <

aa[io+ k(x, T 1) alé- LU~ f(x, T, 1, Up) +

Ll Ym__f(xa T’ L, Ym)"’

2 )
QUi ,_au_l]m

3, k(x, T 3T aT LU= fu(x, Tt Uo) Ui= Fim =3

[f(x, Tt V)= f(x, Tt, Yoo r € 1))+ ME™ (M= rl) €.
r 2M/1, (21).
(22).
(18) ~ (22) 1, (D~ (3 u,
a(x, T 1) Su(x, T 1) <B(x, T, 1), (x, T 1) € Qr.
(17), (16) . 2
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Nonlinear Singularly P erturbed Problems of
Ultra Parabolic Equations

LIN Su-rongl, MO Jia—qiz 3
(1.Department of Com puter, Fujian Radio and TV University,
Fuzhou 350003,P.R. China;

2. Department of Mathematics , Anhui Normal University,
Wuhu , Anhui 241000, P. R. China;
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Abstract: A class of nonlinear singularly perturbed problem with ultra parabolic equaion are consid-
ered. Using the comparison theorem, the existence, uniqueness and its asymptotic behavior of solution
for the problem are studied.

Key words: ultra parabolic equation; singular perturbation; asymptotic behavior; comparison thec-
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