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Ay ()] 2uy — Au +/ g1(t — s)Au(s)ds = fi(u,v), (2,t) € Qx RT, (1.1)
0

A ()|vg|™ 20y — Av + /t g2(t — 8)Av(s)ds = fo(u,v), (z,t) € Qx RT, (1.2)
0

u(z,0) =wuo(x), v(z,0)=wvo(z), z€Q, (1.3)

u(x,t) =v(zx,t) =0, (x,t) €0Qx RT, (1.4)

Herr, =22 =1,2), RT =[0,4+00), Q C R" ZEAEHINF 00 WA FIXE; Ait) (i =
1,2) BAFITHE, FHw R T &1
cilw* < (Ai(Hw,w) < dilw|?, t€RT, we R, (1.5)
XHE () #m R ZEFHAR, o, di(i = 1,2) RIE¥E; K% g9() : RT — RT M
fit) : R* x R™ — R™ (i = 1,2) \S iR (HL) f1 (H2) €.
% 8B LA 2 7 R A W) IR R
A g™ 2wy — Au + /Otg(t —8)Au(s)ds = [uP"?u, (x,t) € Qx R,

u(z,0) = ug(z), =€Q, (1.6)
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(1.6) Fifiy P BRI T LRI BERN 22 Th A OB L. Hod, 7ERFFITAChR i f
SR, 2 S R R T L RS (I [1]):

qg=—dVu— /_ Vik(z, t)u(z, 7)]dr, (1.7)

H o 2B, 429 AR RoTFRamheiciZzaoy. XRTENTFEER T
ZHR, W (1-7). NEEERAERE, BATHIER D 0007 2 89 EZE T HE .
i, Ay R T T X R,

TEREL g(-) B m,p B SRIESMET, Liu Al Chen® 58] T B pRffM — M 3E
TG TE A 4G RE BN IS N AR R R BE T, 2 m = 2, A(t) 22— D ELLRERER,
Messaoudil!! 2 18 T HIHLE I (1.6), FAE g(-) F1 p BUMRILSEMET, IEWT IEVIIRRE
TR IR

FE g(-) = 0 FYFEBL T,  Pucci A1 Serrinl® 58 T 4 T4l &k M4 28y 72

A)|ue| ™ %up = Au — f(z,u), (1.8)

Hrm > 2, f 32 (f(z,u),u) > 0. MNTESL T 52 (1.8) BIH{HE M BUR AR ff 0 7F 7L 1
Fot — 4oo BHRMFREHE, HEREREFEME. 25, Berrimi Ml Messaoudi'® EHH
TWTER: X FEYHPMESRME, m=28, & (1.6) WERHEEER, m> 28,
W (1.6) R BRASIESET, Messaoudi Al Tellabl®l 755 T M8 (1.6) F&ARMA—
FOEIAE R, ZHT T SRR 2 I S R U B RRIR B L.
A (1.1)-(1.4) AREICAZ (B ¢i() = 0,i = 1,2) B}, Escobedo 1 Herrero!!!!
BFFE T LR 55/ B 49 77 R 4 B T 1 T A
up — Au =P, (z,t) € RT x R",
vy — Av=ul (x,t) € RT x R",
u(z,0) =uo(z) 20, v(z,0) =vo(z) 20, xe€R",

Hepg>1,pg> 1, FHBAT FHLER: 2> max {8, LT}, INIERERE

pq—1’ pg—1

TE; 4 <max {45, 0L i, AP URTEABRETE P& B 25, Escobedo
Ml Levinel'?) | 5R %% B 2] 7 FR 4.

up — Au=u*P, (x,t) € R* x R™,

vy — Av =utf (2,t) € R x R,

u(x,0) = uo(x) =0, v(x,0) =vo(x) >0, € R™.

T BFGS, AR [1314] SUAG G SRR EN T I (1.1)(L4) SRR

HITFLEPE. IS TR SE A T, FFEE] T IEI 4R AE R 0 SR W I S A v A2
i K IAfG T
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AR L, ASCH || - [|s 2R Lebesgue Z2[H] L°(Q) BITERL, || - || 3R L2(Q)

WIS, FIAOURL IV - | B2 HE(Q) FE8C |- oy JESE, Co>0(i=0,1,2,---

FERA T O R B R

§2 o1& #0iR
Xj‘ﬂ:@ﬁ gi(S) ﬂ:ﬂ fi(uav)a 1= 1727 /ﬁ;ﬁn‘F,{E‘h&:
(H1) gi(s): Rt — R* J§T C'(R"), IFW 2
9i(s) 20, gi(s) <0, i=1,2,Vs=>0

+oo
1—/ gi(s)ds=1; >0, 1l =min{ly,l}, i=1,2.
0
Woh, FEFEIETEE 0 M &, H15
—nigi(t) < gi(t) < —&gi(t), i=1,2.

(H2) FAEARTABREL Fu,v) > 0 RHEL Co, C1 > 0, i 2

(Z—i = fi(u,v), (2_1; = fa(u,v)
X
Co([ul® + [v]*) < ufi(u,v) +vfa(u,v) = 2pF (u,v) < Ci([ul? + [v]*?),

Hop

Fi(u,v) = a(lu + v|* P~ (u 4 ) + [u|P2ulv|P), V(u,v) € R® x R,

fo(u,v) = a(fu + v)*P~V (u +v) + |ulP|vP~2v), V(u,v) € R™ x R,

F(u,v) = 2ip(|u + 0% + [uvl?).
XHE a>0 ZHE.

(H3) Z%p,r: 2 T I

1
5 n=3 1l<p<+4oo, n=1,2.

n—
I<p<
" —

2
2<ri<—n2, n=z3; 2<r;<4oo, n=12;1=12.
n—

N THFREELGER, SINZE
J(t) = Jult), v(t)]

51 [ o) ivuope + %(1 -/ 2<s>ds) Iu(t)|?

[(g1 0 Vu)(t) + (g2 o Vo)( / F(u,v)d

+

N =

)

(2.1)
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t

= (1 [ o@as)ivuol + (1= [ aas) v

+ [(g1 0 Vu)(t) + (g2 0 V)(1)] - 229/ F(u,v)dz, (2.2)
Q

Hr

(gowt) = [t =9l —w()|fds, =12
BRI (1.1)-(1.4) By E 5 W:

W = {[u,v] € [Hy (Q)]" x [Hg ()" K(t) > 0} U {0}.

EX 2.1 R

ue C([0,T),[Hy()]"), wve(0,7T),[Hs()]"),

u € C([O, T), [Lrl (Q)]n)ﬂ v € C([OvT)v [Lm(Q)]n)v

[1(0),v(0)] = [uo, vo] € [Hg()]" x [Hy()]",
I H [u,v] R

/ /A1 YNt (2, 8)|™ (2, )z, s)dxds—i—/ /Vu (x,s)Vo(x,s)dxds

///gls—TVua:Tngstdede—//fluv o(x, s)dxds,

/ / Aa(8)|ve(z, 8)|"2 20 (w0, 8)¢(, s)dads +/ / Vo(z, s)Vi(z, s)dads

///QQS—TVU$TV1/)$Sde$dS—//fQU’U ¥(x, s)dxds,

SR (6, 0] € [HYQ)" x [HYQ)]", ¢ € [0,7), T [u, o] BRI (1.1)-(1.4) #5554,
A3 B3 AR T
5138 2.1 % [u,v] M (1.1)-(1.4) /&, N J@¢) =T ¢ g EE, H
G0 = =( [ @l + Aol lo + 5 0Vute)|?
+ 30 MIVUOI? ~ S(6h o Vu)(t) ~ Sl o Vo)1) <O (23)
S (L1) A (12) FA BRI ue A v, 3676 Q x [0.1] LBy, SEHRH
B, ARG,
! r T 1 2
70 =70 == [ ([ 1Al + Ao} + 501 [Tu(s)]

50V — 5010 Vu)(s) — 5(gho Vo)(9))ds, 120, (24)
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HULATRL T (1) A BB R R R, SO FAE—IE AR [u, o], BR%L T (1) KT ¢ 4ot
EEIE X (2.3) . FI, mPEEEER, G598

HALTIC (7, 15-18] Byitie, FIARMEL (1.1)-(1.4) Rimay e — . LA
mF.

FIR 2.1 B (H1)-(H3) ML, AERIE [uo,vo] € [Hg ()" x [Ho ()", MIFFFE
T >0, M (1.1)-(1.4) AHE—H R [u(t), o(t)], 32

u, v e C((0,T); [HEQ™), wup € [L™(Qx (0,T))]", v € [L(Qx (0,T))]".

83 BUBOWERENS

TG AN (1.1)-(1.4) BB RETTFEEEZREN.
513 3.1 R (H1)-(H3) L, FHHBME [uo,vo] € W T

2p _
C1C% 2p J(O)r 1 <1 (3.1)

b=— (»— 1)l

N [u(t),v(t)) € W, Vt € [0,T).

W H [uo,v0] € WAL, K(0) > 0. BHI, 1 (1) BELEMER, FIE T. < T, #1%
K(t) 20, vt € [0, T.). Wik, XF7 ¢ € (0,7, A FipAFER AL

t

g0)=3(1- [ o) Ivu+ (1~ [ seas) [vool?

+ 31010V O + (220 Vo)) = [ Pluopdo

:pz;pl{(l—/Otgl(s)ds)|Vu(t)||2+ (1—/Otgz(s>ds)IIVv(t)II2

Hllan o Vu)(O) + (g2 0 Vo)) + K0

> ]?2;])1{(1 - / t 91 ()ds) [V |2 + (1 - / 92(5)ds) V()

+ [(g1 0 Vu)(t) + (g2 0 VO) (1) }. (3.2)
i (HL), (3.2) #1515 2.1 41,

WlIVu®)l® + b Vo)
t

<(1- / g1()ds) [ Vu(|> + (1 - / 92()ds) [V (1)
2p 2p
I H Sobolev A%, FH454 (HL)-(H3), (3.1) # (3.3), 7%
2p/QF(u,v)da:
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:/[ufl(u,v)—i—vfg(u,v)]dx
Q

2 2
< Ci([lullzy + llvll3p)

< CLOP(|[Vul*? + ([ Vol|*F)

1 1
< GO (V20 Vul? + - [ Vo] 2D ia| Vo ?)
1 2

CiC 2p p-1 2 2
: [(p—l)zj(o)} (| Vul)? + Lo Vo))

= B(LlIVull? + L2 Vol?)

< (1—/0 gl(s)ds)||Vu(t)H2+(1—/0 gg(s)ds)HVv(t)H?
+ (910 Vu)(t) + (g2 0 Vo)(1)], ¥Vt €[0,T.]. (3.4)
HI, K(t) >0, Vt€[0,T.]. EEF

GO 2p
lim [
t—T, l (p—1)l

HE LRSS R, T T SRS 753 3.1 JEE.
I 3.1 R (H1)-(H3) ML, [u®),v(t)] REH 2.1 [EIWRHRE. GRE
[uOvUO] eEw ﬁi‘j& (31)5 )rll] [u(t),v(t)] %I‘ﬂ%—iﬁ: (11)_(14) ﬂ@%ﬁiﬁ’q’:
IE HZEAT [Vu()|? +[[Vo@)||? ZH F (A TETE ¢) FRITT. 7EE 2R 3.1 f4%
T, mIIBE31H, [uv]eW, Vtelo,T).
454 (3.2) A (HL), 15
J0) = J(t)

> 22U (- [ atoas) Ivuo P

gm] <s<1,

# (1= [ 0200s) 10017 + (02 0 0+ (020 W) 0]}

p—1
>, (Ul Vu@®)* + L[ Vo))

> (p;ipl)l(IIVU(t)IQ +IVe@)|?), (3-5)

Bp

2p
IVu@®)|® + [Vo@)]* < it < oo (3.6)

RS (3.6) FIELERERAE [19-20) S, [ (1.1)-(14) FEAEREHRRE [u, o). 52E 3.1 9
.
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4 BB REME

KT HSLET (1.1)-(1.4) SR ST, 1B E R w45 .
B[22 4121 B () >0 1 [0, 7] LesdEER, Hige
P(t) < ko(p(t) — @t +1)), ¥t € (0,7,

et ko > 0 F > 0 BHEL W o(t) H I i BRI

(i) 24 o> 0 B,

P(t) < ((0) " + ko talt —1]F)"=, te0,T],

He [t —1]7 = max{t —1, 0}.

(i) 24 a = 0 B,

o(t) < @(0)e =17 e o, T,

Hfrk=In kfil.

513 4.2 TEEH 3.1 WA, WRPME [uo, vo] € W HEE (3.1), U

(1= [ aas)ivut?+ (1= [ uteras) wol?

+ (910 Vu)(t) + (92 0 Vo)(t) < ZK(1),
HAro=1-p8>0R2HE
iE 4 B=1-0,f (HL) Ml (3.4), H
2p/QF(u,v)dx
:/Q[ufl(u,v)—i—vfg(u,v)]dx

C,0% {
S (p—1)

= B(LIVul? + Vo )
= (1= O] TulP + ]| Vo])

— — t s)ds w(t)]|? — t 2(s)ds v 2
<=0)[(1- [ 0@as)Ivu + (1= [ gats)as) 90

+ (910 Vu)(t) + (g2 © V) (1)

2 p—1
F=e0)] I Vul? + Vo))

t

-(i-f ' g1(6)ds) IVl + (1 - [ i) veco?

+ (g1 0 Vu)(t) + (g2 0 Vv)(t)

o1 [ ontpas)ivul + (1= [ atsras) vol?
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-%(10Vuﬂﬂ—F@20Vvﬂﬂ] (4.2)

G (2.2) F1 (4.2), 15

o[(1- /Ogl s [Vul? + (1—/0 92(5)d3) V0 + (91 0 Vu) (1) + (g2 0 Vo)1) < (1),

R, (4.1) ﬁjz_z.‘

T 4.1 7EEH 3.1 AT, M (1.1)-(1.4) BEEmRE [u.] e W RN THE
AL T

() Yr=ro=20, J(t) <I0)e k1"

(i) Y4 ry, ro>20, J(t) < (J0)"*+~valt— 1]‘*)_é7 Hifra= max{%, ”2_2 ,
kAT v IR EL

W AR (1L1) F(1.2) B9 5 BIFIRLA we #1 v, FEAE Q x [t, 04 1] BFRS. SR
2AEH0, i (1.5), 75

t+1
JO-T@+1 = [ ([ Il At o s - e

+ 50 IVul)|? + 502 [Vo(s)]?

— 5(6h 0 Vu)(s) — 5(gh 0 Vu)(s) )ds

t+1
> [ (@l + el + 506V
+ 59 ONVe)P — 3010 Va)(s) — 5(gho Vo)(s))ds. (43)
55—, FE (11) A1 (1.2) APF05BIFIFELA u A1 v, 22 Q x ¢+ 1] 1BY
BRFIAT, 7

tHIC(s)ds: —/:H/QAl(s)|ut|”_2utudxds
_ /t o /Q Ag(8)[or] ">~ 2vpvdads
[ [ s = n)Tu(e)Tute) - Tuls)arasas
v f - [ [ s =) 9u(s)9etr) - Tuljarads

t

41 41
+ / (91 0 Vu)(s)ds + / (g2 0 Vv)(s)ds. (4.4)
% B; = sup A;(t), i = 1,2, i Holder A%, (H3), Sobolev A=A (3.5) A FHEY
teR+
ANEEA AL

t+1
—/ / Ay (8)|ug| ™ 2usudads
t Q
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t+1
< /A1(5)|ut|”_2utudxds
t Q
t+1
<Bl/ /||ut|”_2utu|dxds
t Q
t+1
<By [ ) )l ds
t+1
<CB [ )l vuls)lds
t
2p % % G ri—1
con () () ([ o).
{1 Holder A (4.3), 41
t+1 t+1 Tl;l 1-7p -1
[ @< ([ @) T <a T (G0 -T6+ 1) @)
M (4.5) F1 (4.6), &
t+1 _—
_ / / Av(s)ua|2ugudads < CoT F ()T () — Tt +1) 5 (@7)
HA Oy = CB1 (52 1)1)%clr1 .
R, A
t+1 1 rp—1
—/ / Ao (8)|vg|™2vpvdads < Cs T2 ()T () — T(t+1)) =, (4.8)
Hr O3 = OBl(p 1)l) cy? .
W Young REEK, 7
t+1 s
/ // 91(s — 7)Vu(s)[Vu(r) — Vu(s)|drdzds
' t+1Q So 1 [t
a/ / g1(s — 7)||[Vu(s)||*drds + —/ (g1 0 Vu)(s)ds, (4.9)
t 0 do J;
t+1 s
/ / / g2(s — 7)Vu(s)[Vu(r) — Vu(s)|drdzds
! t+lQ SO 1 t+1
a/ / go(s — 7)||Vo(s)||*drds + —/ (g2 0 Vv)(s)ds, (4.10)
t 0 do J;

Hr o >0 2Z%E.
FH, B (4.4) & (4.7)-(4.10), &0

41 .

K(s)ds < Co 2 (1)(T(£) — T(t+ 1)) 7T

+ O TEENT () — T(t+1) 7
t+1 S
—|—cr/t /0 g1(s — 7)||Vu(s)||*drds

t+1 s
+ U/ / ga(s — 7')HV’U(8)||2deS
t 0
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t+1
(— + 1)(/ (91 OVU)(S)ds—F/t (g2 on)(s)ds). (4.11)
H—J7H, WA (1) A (4.3), W
/m(g o Vu)( <_i/ (g, 0 Vu)(s)ds < Z[T(t) — T(t + 1)] (4.12)
. STe L ) ’ '
t+1 t+1 2
/t (g2 0 Vv)(s)ds < _f_2/t (gh o Vv)(s)ds < €—Q[J(t) — J(t+1)]. (4.13)
Bt (H1) A (41), &
t+1
/ / g1(s — 7)||Vu(s)|*drds
t+1
= uls 2 TS
—/t ||v<>||/0 (r)drd
t+1
<t-n) [ Ivu)Pas
14 Hl/q )d (4.14)
S0 ) s)ds, .
t+1 S
/t /Ogg(s—T)HVv(s)HQdes
t+1 S
:/t ||VU(S)H2/O g2(7)drds
t+1
<1—12>/ V0 (s)]|%ds
_ t+1
< 11291 / K(s (4.15)
m (4.11)-(4.15) A[HEB N T AR
/ " K(s)ds < T BT (0) - Tt + 1)
+ T T () — T(E+1) T
Do [t
+§(4i+1)[5<t>—5<t+1>]+(1 _ | okeas @
H ¢ =min{&, &} B o B/, #1580 < 2. H (4.16), B
/ T K(s)ds < LT T (1) = T+ 1)
LTI =T+ )T + (IO =T+, (417)

Horp € = (1 - 5527) max {Ca, Cs, it}
M (2.1)-(2:2), FFEETIH 4.2 Tl (4.1), FTH

70 =2 (1 [ 0e1as) 1Vl + (1~ [ satas) 1w

Hllan o Tu)(O) + (g2 0 Vo)) + K0
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< p+2z9_ 1/C(t). (4.18)
(4.18) KB R BAE [t, ¢ + 1] LA, FNH (4.17), 1%
/tt+l T(s)ds < C5[THO(T (1) = Tt +1)
FTAOTE) - TE+1) 4 (T — TE+1))], (4.19)
He 5 = B0,
HI5I3 2.1 4,
Jt+1)< J(s), Vs<t+1.
a4
Jt+1) < /t " Ie)as. (4.20)
i1 (4.19) F1 (4.20), 18
Jt)=IJt+1)+[T1t) - T(t+1)]
< /t " o)+ 170 - T+ 1)
<GITHOT W) - T+ 1) + THO@ W) - T+ 1)
+ (Tt =Tt +1)]+ (Tt) - T(t+1)), (4.21)
 (4.21), FEBIT Young FER (S e=1, p=v=2), 18
T < Gl () = T+ 1) F +(J(0) - T +1) T
+(J(t)=T(t+1))], (4.22)
Hr Cs > 0 28T B 510 B w4k
o =ry =20, i (4.22),F
J(t) <3Ce(T(t) — T(t+1)). (4.23)
$EEITE 4.2 RAF (4.23) X, 5
J(t) < J(0)e M1,
H
k =1In 3é’ff 7.
o, > 2 B, OH(4.22) AIAR T RSO
T(t) < ClT () + (0271 + F(0) ™ B (7(t) — Tt + 1) 7
<Cr(T(t) - Tt + 1) ) (4.24)

Hrf

2

Cr = CelJ (0~ 4+ F(0)2 7 + 7 (0)' 7™ w2,
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H (4.24), 0

7‘127‘22

J(e)meteT T Cy(T (1) - T (E+ 1), (4.25)
EEF' 08 O7max{ .,z )
A o =max { {52, 2223 40 (4.25) T3 4.2, 15

1

J(t) < (T0)™ +ralt —1]7) 7=,

oy = &
85 i BV 1R B

ATHFME (1.1)-(1.4) FEBBere R, K4

1 \zo»D p
A= (CQCEP) , d=
AR Co > 0 1 (5.8) Ak,
X
= — s)ds u(t)]|? — 5(s)ds ) 2
o) = (1= [ an(e)as) 1 Fuol + (1= [ ae)as) 19200
+ (g1 0 Vu)(t) + (g2 © Vo) (1) (52)
AT Vitilarol) BFFE A ST RARRTRRERE, 11151 A0 F 5122,
3158 5.1 B (H1)-(H3) Sz, [u,v] M (11)-(L4) BOAE. WS 7(0) < d, B
(IVuoll” + [ Vwo*)2 > A, (53)

-1
A (5.1)

TIAETEREL A > A1 > 0, 77
p(t)F = Ay, Vt>0. (5.4)

if B Minkowski ANZER & Sobolev %5, 18

lu+ol13, < 2([[ull3, + Iv]3,) < 2C2([Vull® + [[Vol|?). (5.5)
A Holder A%,  Young ANZEAT Sobolev AER, H NHAFERML:
1 C?
luv|lp < [lull2pllvllzp < §(|IU||§p + [v]I3,) < 7(|WU||2 + [[Vo[?). (5.6)

H (H1)-(H3) f1 (5.5)(5.6), 0

/Fuv

2p [ufl(u v) + v fa(u, v)]dx

(IIU+v|| + [luvlf)

aC2
< D 2 2\p
< S5 (24 35 ) (IulP + | Vl?)



3 MEE  ZE=2 —REAMIEITR IS A R 295

CoyC?P
< 92p (L IVull® + 12| Vol[?)P, (5.7)
Hrp
1
cgzl—p(zuﬁ) (5.8)

B (HL), (2.1) 1 (5.7) Tk
70 =5(1- [ aes)Ivue)? + %(1 - [ mas)veo)?

1
+§[(910v“)( (g2 o Vo)(t /Fuv
1 CoCP )
= = — P
2 5p(1) o (I1]|Vul|? + 12| Vo))
1 CoC2P
> — — p
z 2P(t) % p(t)
= 1/\2 _ C9Cfp/\2p
2 2p

XHE A =p(t):. AHIERRS Q) BEMTFHR: 0< A< B, Q) EHIBEH,
A> M B, QM) REIEER, A +oo B, Q(\) — —oo, 3H

1 CoCZP
QA1) = 5/\§ Ty
N J0)<dF, F7E N> M, BE Q) =T(0).

_&

-1
Af”:p2p A2 = d.

= p(0)7,

=

Ao = ([IVu(0)[ + [IVo(0) )
e (5.9),
QM) < J(0) = Q(A2),
Bl Ao > Xo.

SHIER (5.4) ML, FME ST, BEAFLE to > 0, 518 p(to)? < No. HIEEL p(t)
KT ¢ S, FTHEIK to WA p(to) > A1 HI (5.9) 41,

T (to) = Q(p(to)?) > Q(A2) = J(0).

XA T(t) < T(0), Vte[0,T) FJEF. HIt, (5.4) B
g2 5.1 JEHE.

NUEHI AT RBNE IR, #E— XS m MRE 0:() BT RB: 2<m<2p, H

gi(s)ds < —2—— =12 (5.10)
/o + 3= —1

I3
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FIE 5.1 /¥ (H1)-(H3), (1.5) # (5.10) KL, MR 2<r <2p, i =1,2, FHYE
[, vo] € [Hg ()] x [Hg ()]" &
0< J(0) < d= (l— 1)A§

m 2p
([ Vuol? + [ Vool[2)2 > Ay, INIEE (1.1)-(1.4) B RFAAEA PRI ] P9 2% AR
iE &
Ht)=d—T(t), (5.11)

M (2.1), (2.3), (5.2), (5.11) BB 5.1, &
0 < H(0) < H(t)=d— T(t)
gg—%%—k F(u,v)dz

Q
1 1y, X
< (E - %))\1 5 —i—/ﬂF(u,v)dx
< —i/\% +/ F(u,v)dz. (5.12)
2p Q
It
1
Cr(lullZ2 + 0] 22) > /Q Flu.o)de > 203 + M) (5.13)

JrEE (L1) 1 (L.2) WA HITRLL w v, FPE Q LRUY. SETIM, i (2.1), 34
& Young AN (5.11), 15

0= 2p/QF(u,v)dx —|Vul®* = [|[Vv|?
+/Q/0 g1(t — s)Vu(t)Vu(s)dsdx
+/Q/0 g2(t — s)Vu(t)Vo(s)dsdz

— (A1 (t)|ue| ™ Pug, u) — (Ax(t)|ve|>20p, v)
t t

- 2p/QF(u,v)dx— (1—/0 g1(s)ds ) [ Vul* - (1—/0 g2(s)ds ) [ Vo]
# [ [ e = vuioivuts) - vatojasas
- /Q /0 t g2(t = s)Vu()[Vo(s) — Vo(t)]dzds
= (Al 2, @) — (s P, o) + T (E) - mT ()

> ep-m) [ P (5 -1) (1= [ o) v

# (5= 1) (1= [ a5 IV + o V)0 + g0 Vol
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- [#ar o Vu)O) + 35 [ IO + 352 0 T)0)

+ 55 ) @UIVUOR] - (O 20,
— (Ao (Bl v, v) +mH () — md
ail(g1 0 Va)(t) + (g2 0 Vo) ()] + az| V> + |V
— (Ar (Ol 2, w) — (a0l 2, 0)

+ (2p—m) /Q F(u,v)dz — md, (5.14)

o

(% - 1) - (T; T+ 415)/ g1(s)ds,
= (2 (2 ) [
5

6, 15 0 <6 <2,/ (5.10) M, a; >0, i=1,23. F—FE, i (2.1) A5H 2.1,

31 [ aeas) v + (1 [ soas)votor?

+ 310010 Va)(O) + (20 Vo)(B) < TO) + 20 | Fluv)d. (515)
Q

i (5.15) FI5|2E 5.1, F

NN
4lm

CoC?P

2
Zp/QF(u,v)dx > @ —7(0) > % ~ Q) = SN (5.16)
i (5.16), K1
(2p —m) /Q F(u,v)dz — md
—op—m) | Fluv)de - QPfQ—W~
= @r=m) [ Fuode - m
2mpd
> (2p—m) /Q F(u,v)dx — W(Zp/Q F(u,v)daz)
=Clo- 2p£2 F(u,v)de, (5.17)
EEP ClO 2;0 #ﬁi)% . EE (51) %[], ClO > 0.

B (1. 5) (5.14), (5.17), (H2) I Young A&, W15
0> Cio- Zp/ F(u,v)dz — (A () |ue|™ " 2ug, u) — (A (t)|ve|™ vy, v)
Q

= Cho- 2p/QF(u,v)d$—leUHszUtHZL?ﬁ dzllvl\zpllvtlbp(

ro—1)
2p—1 2p—1
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2p(r1—1) 2p(ro—1)
> (CoCro = &)(lullzy + 1ol5) = CE) el it T + orll ey 1): (5.18)
B e BAE/DN, f#i18 e < CoCro . Hi (5.18), 4
2})(7‘1711) 2p 2(7“27711)
||ut||2p(n D el pma = Cra([Jull3h + [Jv]|5). (5.19)
2p—1 2p—1

A 2<r <2p, i=1,2, bk r > 20l
M (1.5), (H2), (2.3), (5.13) Fl (5.19), 75

H(t)=-T'(t)

= crfluellyy + calloelly

2 Cia(llwelape -0 + 10ellzhrs—1))
p—1 2p—1

> Cua(||ullz) +||v|\2p)2’)“ )

(2p—1D)r
> 014(2—pA% +H®) T, (5.20)
Hr r = max{ry, ro2}. /1 (5.20), 4
1 L\ 1 o\ 5D
(’H,(t) n 2—p)\1) > Oy (H(t) + %/\1) . (5.21)
(5.21) XFHTE [0,t] LF4, 1B
1 1 B
H(t) + — ] (5.22)

L7 (H(O) AT = Cst ’
I‘IXE‘ 015 = 22; Tl)O > 0.

HERE] H(1) > H(O0) = d— £(0) € (0,d) B 2 < v < 20, WIFLE Thna = R 20 38
Bt — T BE, H(t) — +o0.

i (H2) 1 (2.1), B/

0 <d+ [ Pluopds <3+ Crlul + ol
Q
By
Cr(llull3h + [[v]38) > H(t) - d.

Ft, £ L27(52) TR RCT, W (1.1)~(1.4) B9R% [u, o] 7 BRI P12 AR

Z2 £ X B
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Abstract The initial-boundary value problem for a class of quasilinear parabolic systems
with viscoelastic terms and nonlinear source terms is studied. The existence of global solu-
tions for this problem is proved by constructing a stable set, and the asymptotic behavior
of the global solutions is establised. Meanwhile, under suitable conditions on relaxation
function and the positive initial energy, the authors obtain blow-up result for some solutions

and give the lifespan estimates of solutions.
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