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AT TIEAR ZAAFTTER) Dirichlet [A[5

uy = Au™ +uP, (,t) € Qr,

w(x,t) = 0, (1) € 92 x (0,T),

w(z,0) = up(z), = €9,
PHETERF) Blow-up i) T ARRAVEILT, UVHELB—A/MYIEsIR%E A(2)
i}, J7EERy Blow-up WE] T), B2 A ARG, IERA T Blow-up B[] [T T3,
A Bl o) ZTEESEAARIERIZER, Hb 1<m<p, Qr=0x(0,1),0<
ug(x) € L®(Q), h(x) € L®(Q),Q C RN E—HHRXH,

KuiE: AT SRARLMR;  Blow-up A
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Abstract

This paper is devoted to the Dirichilet problem of the following porous

media equation

w = Au™ +uP, (z,t) € Qr,

u(z,t) =0, (x,t) € 9Q x (0,T),

u(z,0) = up(x), =€,
let T' be the Blow-up time of the solution,we will investigate the relation be-
tween 1" and the Blow-up time T}, of the solution when a perturbed function
h(x) was added to the initial value uy(z) , we find the fact that |7 — T} |and

| A [|L1(@yhas a continuous dependence on each other,where 1 <m <p, Qr =

Qx(0,7),0 <wup(x) € L=®(Q), h(z) € L=(Q),Q is a bounded domain in RY.

Key words:Porous media equation ;Blow-up time ; Strong nonlinear source.
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FH—1 55
A R RARSAN TR 2L B #2A) Dirichlet [R]85
up = Du™+uf, (x,t) € Qr,
u(z,t) =0, (x,t) € 0Q x (0,T), (1)

u(z,0) = up(x), =€l

ERVFZYHIRABEAA (WO 1)) , Bl
BB — AN AT RS AAER 5T, SRR RIS AL BRI sh, B sr e

i

Her v

Ht + d’L'Uﬂ - O
FRBUHIE, 0 FANTAE, Datey S
v=—k(0) ¢

Horr k(0) AR REL, ¢ BN,
AR 1 B PSR IR ACFIRA, BB AR, W ¢ FIR7R

H

p=V+z

HAses I U R0, B0 2 RENH XBEPEER (2,y, 2)

1% » e b, B Em= 5
90 ok (0
o = div(k(O)VY) + ai )
A58 0 55 U ZFICRTTRRERIE AVEEAR, U R 6 K, Hh(6)2

5 k(0) AR TR
k:(@)% = D01 k() = kob"
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Hrf Do, ko, m,n BIIERE, H 1<m <n, W, @450 RG]

0 oo
o = A"+ =
LR A BRI TAE a3l T ECRT R ftoy
0 "

SEZ SRR, BIATE R RA I B 1, B 23 [ U
pe = LDA(p) +o(p)

Hor p FREMNREE, o(p) FREDRIBKERE, TEEE A () 4 p>0
INAIE, T4 p =00 A'(p) =0,
ARSI RRIARL (1) o, ARZMEIT oP i B RO R ARZRIETR, 2
PRl PR 7L OEE, HREATRESHIBL Blow-up B4, RIAETEA FRITE] N AT RE &
TR, APRIERRRAATENE (XTI #) , XIWIME wo(z) IR p M
— e HIFR .
A SUFE G AR I % 18 7 B A BRINTA] Blow-up , 25X HHEHS hi—
P& % h(z) , wAdhal) Blow-up BHEN T, , A4 T M1 T, ZIAHRERE
4., BIEIE (1) H#ny Blow-up BFE] T HIT Hi A1
up = Au™ + uP, (z,t) € Qr,
u(z,t) =0, (2,t) € 9Q x (0,T), (2)
u(x,0) = ug(x) + h(z) >0, z€Q

fifd) Blow-up WJJa] T), ZIAHFARERRER; RATEUTH

EXR: B T T, orae (1) F1 (2) fig#iy Blow-up W], JHA T (4),(5)
M (6),(7) 5 ALK || b |loo FES/DIE, FEAEHEL C = C(uo, co, c1,c2) > 0 Hi15

T, —T| < C||h||(1§1(9)
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e o = (pC§ " - A45) 7

3 1:Hrrero Ml Velazquez PLJ% Pablo Groisman ZEARHET Y4 m = 1
B, BIJ5RR (1) KRR REm MO0 ZE 3R h(x) € L=(Q) WRTHR T,
XN =180, BT T -T <C|hlx; 35 N>1H, Pablo
Groisman SEALECE [5] FHEMIHIBMIZER [T - T < C || b oo [ In(]| 2 [l

)| 3

E 2T m > 1, FRESAERMUTELT, RITEARER A Lmfmie
HUERAZSAR£51E, R B TR MR AR ARIR,  —BERHIE R B A A At
AAREFIMIEERYIESTE, iR St o A LAY iy — MR

Ve >0,3r=7(c) >0, {5

;mgw-wv*
2p " | In(T —t)]

KB Q x [T — 7, T) #frs Hrft s = (p—1) 71
SHASE (1) HIRTEHL8 HIER; PRI 015 R asmn itk (5) #1 (7), 3FE.
e R FRA A BB B (o) 9 LY,

lu(z, t)| < &(T — )77 + (s +
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B — R liid S

£ o= ( [ 15030ar)
1160 o= ( [ 17600 |pdx)

IS lloo=inf ~ sup —[f(x)|

NEILzeQ\N

I1 Jy Q il geaefA,
LP() = {f1 1 f l[zr(@) < o0}

L=(Q) = {f1 1l f lloe< 00}

(0 = Tullyl. = sup 1E@) ~ul@)l
Q) = tullvls pact: (d(p:q))°

Hr 1 <p < oo, d(pv Q) = (|xp p xq|2 + ‘tp - tq|)%

Gronwall %t BAEMFTBAS «(1), c(t) 7E [0, T) Wi

<000 < a<1}

o) < /0 e(r)z(r)dr + a(t)

z(t) < sup |a(t)] -e:vp/o c(t)dr

0<t<T

Blow-up ###0 Blow-up Bf[E]: WERAFLE T)rae < +oo, [#15 u(-,t) 1 [0, Thae) —
X (X J&— Banach Z5[0]) HXf VT < Thaw, || u(-,t) ||x 7£ [0,T) BER, [
B Tt || u-16) oo +o0, SRR (e, t) EATRAFAL T 46 || ul-11) L H55CE

T Blow-up , HA T #:~ Blow-up HH],
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B=T EHEuE
AT IR, RA1E AT 5

e BE u € L2(Qr)NC*(Qr), (0 < a < 1) By (1) B—A 5, ik
Xt Vo e C*H(Qh), ¢ loax 0,.= 0 BREL u 2

/Qu(:t,t)go(x,t)da:—/o /Q(ugostumAgp—l—upap)dxds:/Quocp(x,O)dai (3)
IERHR R, T HEASERATPEESSCEIER: 18 v Ml p B —LiEE
YR, [ (1) B FER RS (S0t 2))
(p— 1) (T — 1)1 < ||u(-, )] |p() < Co(T — 1)t (4)
HAME—52 S TR AT LAE A
CUT = )77 < [Ju(-, )| 1) < Co(T — £)7r (5)
UATHER I —AMRFERL h(z) , 7 (2) B w, PRI RER (H
T || h [l BUBEAS/N)
(p— V7T (T = 7T < [Jup (-, )] |10y < Co(Th — )71 (6)
CilThn— )71 < |[un(- )| |pg) < Co(Th — t)71 (7)

IERARY B T XTI (1) MM (2) B9 u A w, , BRATEREHK
[ ) = wn( )l [y < Al (F5)PD (3 Ve € (0,min{T}, T})) KEJG
HNRERE —EER to € (0, min{T},, T}) HESL | T —to [ M| Th —to [ 5
[Pl 1) ZIAIBIRR, HEFIH=AAEARGE e BRI 4.

HFEE, SEEL v(z,t) = u(r,t) —up(z, 1), WHEX (3), FEXH Q L

HIBRE v T

/Qv(ar,t)gp(:v,t)d:)s—/Ot/QU(SOS—I-AAcp—I—ng)dxds: —/Qh(:v)go(x,())dzv (8)
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;I\ |
A= - m—1
m/o (su+ (1 —s)up)™ "ds

|
B=p /0 (su+ (1 — 8)up)?~ds
X TR S {E R

vs + AAp =0, (x,8) € Qy,
o(z,s) =0, (z,5) € 0Q x (0,1), (9)
ol t) =x(x), €.

He x(2) € C2(Q) ,  Ix()] <15 EREE (9) FH9RE A [ULRIERAEF

WRTRREREL, A (9) —RASACHEM, SHAXFELL, 2K

A= Je * A
K& A, TiHE
0s + N+ A)Ap =0, (z,5) € Q,
o(z,s) =0, (z,5) € 8 x (0,1), (10)
p(r,t) = x(x), r €.

XH G & Q BRI, Ao B A WEBDERE (T o BRI, AIRAZSR
3]), MIBAH A. € C°(Qr), A >0, IHoh, MMERHEN n >0, KT
% e FEI, 1R

// (A. — A)?dxdt < n? (11)
IRPEHLAFES (WS [4]) , IR (10) EFEMR ¢ € C*1(Qy) HiER

lp(z,s)l <1, (2,8) € Qi (12)
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t
2/ /(7}+A€)(Aap)2dxds = —2/ /%Agod:cds
0 Jo
= //\Vg0| )sdxzds

_— / Ve(x, 0)|2dz + / Ve(e, )2z
Q Q
(13)

& (10) EE=xF Em (13) B4hie, 74

2/0 /Q(n+AE)(Ag0)2d:Eds—l—/Q|Vg0(:v,0)|2d:13:/Q|Vx(x)|2da7 (14)
H1 HASE]

2/0 /Q(n+A€)(Ago) dxds < M, /0 /Q(A@) drxds < Myn~ (15)
Horr My 25 e JoRryREL B (10) BIf#E o AAN (8) 155

/Qv(:)s, t)x(x)dx — /Ot /Q v((A = A)Ap —nAp + By)dzds

:—/Qh(x)go(x,O)dx

ARG (10) BEPR LR v HIAFHE, H

|/Ot/Qv(A—A€)Agod:cds\
([ fa-apaeas) ([ [@opaas)” 07
Mo

|/ /vnAgpdxds|
< M ((nt|Q)® %(//Aw dxds) (18)

< MyMyne

VAN

IN

£ (16),(17) F1 (18) , &0 — 0+ , 18

/ oz, d:):<||B||OO/ / |v|dxds+/|h dz  (19)
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TE (19) FEE x () = signo(z, t) (AT LLESEITR L) 58], B4

t
/|v(:v,t)|d:)3 <|| B ||OO/ / | v | d:)sds+/ |h(z)|dz
0 0 Jo 0

FIF Gronwall A2
/ |v(x,t)|dx < Hh||L1(Q)ef0t”B”°°dS
0
RAE (4) F1 (6) XEAYS T < T ), #—2PHHHEE Bz, s) J5HEE]
B(z,s) = p/l(su + (1 — s)uy)P'ds
01
< p/ (sCo(T — )71 + (1 — 8)Co(Tj, — ) #-1)7 " 1ds
0
< p/l(sCo(T — t)_ril + (1 —5)Co(T — t)_ﬁ)p_lds
0
< pCy (T 1)

AL (21) B9252R, A5 (20) FIE

T

_)pcé’fl
T —+t

(-, Ol @) < lAllzr@)(

(21)

(22)

SHERR t € (0,T) #bon;, AW to € (0,7) , (4 ||h]p1q) FE/NE, —

T A ATRENLAE—ANNZ] ¢0) , 84F FHAGEX
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pCh~t
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