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Abstract

In this paper, we investigate the long-time dynamical behavior of solutions for the
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viscoelastic equation with time-dependent memory kernel. When the growth exponent
p of nonlinearity f(u)is up to 1< p < 5, the well-posedness of the solutions is proved
by using the integral estimation method, and we obtained an invariant time-dependent

global attractor when 1<p<5.
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1. 5|8

ASCWETE T AT TR AT 1A% kG 55 R 3l 70 22 48 A Ak RO IR TR0 AT

Ut — Autt — ht(O)Au — / 8Sht(8)Au(t - S)dS + f(u) =49, (.'L', t) € Q X (T7 +OO)7
0
u(z,t) =0, x €09, t>T,
(1.1)
u(z,t) = u,(z), reQ, t<T,
ug(x,t) = v, (x), e, t<,

Hrp @ c R3 A aiE L ft A .
B AT PR EL By () = ke(5) 4 Koo, koo = 1, Ki(5) = 0,0,k(s) < 0,Vs € RY,t € R #—25, &
W pe(s) = —0ski(s) = —Oshy(s), FEEHBLGF (¢, 8) — pe(s) : R x RY — RT = [0, 00) i /& LN 2514

(L) SRR ¢ € R, WS s o g (s) RAEII0, 40T HLATRRD, 52 3
k(t) = /0 we(s)ds, irelﬂg&(t) > 0.

(Hp) M TATEE 7 € R, 1746 AMESERECK, : [r,00) — RY {7

wi(s) < K, (t)p,(s), Vt=1, ae seR".
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g, L

(Hs) SHFRE—ANEER s > 0, B ¢ p,(s) STTATER ¢ € R Z2ATHE, I B T ERNE
ELKCRxRYH
(t,s) = pe(s) € L=(K), (t,8) = Oppue(s) € L=(K).
(Hy) 11E § > 0§15

Oppr (8) + Ospie(s) + k() (s) <0, VteRT, ae. seRT.
(Hs) BRELt — Oppu(s) T 2
1/Oo|8 (s)|ds < o0
ek RO Jo '

teR

(He) S FAEZER t € R, 1,(0) < C, HH.

1:(0)
R R =T
(H7) M TAERM a < b € R, £1E v > 0, {15
/V pe(s)ds > H;t), Vtea,b).

BT g € L2(Q), HARLIED f € CH(R) Wi £(0) = 0, FHii 2
If(w) = fu2)] S CAL+ [P~ + |ua P~ |ur — ua|, Vur, up €R, (1.2)

K1 <p <5 CNIERE, AFE0:0<0 <1, {if5

(f(u),u) = (F(u),1) - %(1 = O)ullf —cs, (1.3)
(F(u),1) > —%(1—9)”””?—% Vu € Hy(Q), (1.4)

HHt Fu) = fou f(s)ds, c; > 0.

ML k() = k(s) I, J7HE (1.1) B — MR SERICIZ AR AT AR Ik, B F 2 %4
HERLE G T RS PR (B 7, R4S 7 F MBI 7 AR [1-8]. il an, SCik [1] 7, Cavalcanti 58 A
7E 2001 SR T HACIZIURIAEL HETI wy |Pug, HORESRPERERY ) FEUEBH T 55 fif (1) AR AR 1.

YT REEALALH% Ky (s) B, ZRIAESRAPEATARL IR RE 14 b 2 B () FR) 900 i 2 8 v 2k, BRI HH I A0
4. {E 2018 4F, Conti 5 NAESCHR [8] HHBFFL 1 HAT I AR 310 12 A% Rk 5 14 455 7Y

Oy — hy(0)Au — /000 Oshi(s)Au(t — s)ds + f(u) = g, (1.5)
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g, L

HAiC Iz A% B hy (-) 9Bt I 18] 17 A2 B AT I0 R £, Conti S8 AAF 2 T J5 2 (1.5) 53R A& E 1. 18
BEFEA E AATTEE SCHR (9] FPAER T R (1.5) AR st A R R A I TR 42 Ry VB 5| 1 AR AE 1
PASIE .

52 LA _ESCHRI R A&, ASCAERT I BARHEZE T, FUFIAR O A 11 D7 A5 21 1 A 1035 5E 18, JHIER] 1 I
AR 4 SR 5 7 A AEE S AN R AR SO I : 7258 77, e 1 — Sl E R B RS A 451
FESE =T, R T aEsE I, JFUER] 1O AR (1.1) I TR 4 JR e 51 7 A 5 AN AR 1

FERE G IR, O 1 (R I, E 3 C NI I H AL

2. TR

Uy — Ay — Au — /000 wi(s)Ant(s)ds + f(u) = g. (2.1)

NFEENt> T, H

. u(t) —u(t —s), s<t—r,
= 2.2
m(e) {m(s—t—i—T)—Fu(t)—uT, s>t—T. 22)
HAREA- 18 5% A 9
u(z,t) =0, x €N t>T,
n'(z,5) =0, (z,5) € 02 xRF, t >,
u(z, 7) = u(z,t), €, (2.3)

u(z, 7) = v (x,t), = €Q,
N (x,s) =n.(x,s8), (z,s)€ QxR

WA SCHR [10], ¥ A = —A HE U8 D(A) = HL(Q) N H2(Q). %€ Hilbert Z[AIE D(A%), k €
R, FEIR T AH R N AR 5 V54

(3) poaky = (A% AT = |l A% -,

RS
KH ()R- L2 () BN S TEE

DRk, 6 FAE R k> 7, B S D(AS) — D(AS), LR FRIARI k€ [0,2), HESHA
D(A%) < L7575 (Q).

HMFO<k <38 H = D(A2), |k = [l = 1l 545, W H = L2(Q), H' = H(Q), H* =
HY(9Q) 0 H2(Q). HATZIZ BRSO T 0 AE, 240 < v < 3B, 5 S0 Figize e

MF = 12, (RY M) = {6 R #H1*7 | / 1 (5)IEN(S) |24, ds < +oo},
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I T A L A AR 5 i £

m%m@=luwm%m%mM@
€W = | (IS ds.

RAE (Hy), W THEREK n' e M2, H

I3 < K- (O)lIn'[3ng, VE=T, (2.4)

MICM?, Vi1
il b, 78 SR TA] AR AGUR 225 1)
K = HIFT < W x MY,
I HIK a2
12115 = (w0, 0") 1560 = lullf o + 10l o + 1715
XTAERER r > 0 LAAEER ¢ € R, &

By (R) = {z € A7 : ||z]¢r < R}

EX 2.1 [11] W {Hbrer & RIRTELAET ), X THSHETH UG, 7): He > He, t 2T €
R, G R 2 PA R

(i) AHEEI 7 € R, U(r,7) = Id & H, bR

(i) SHMEBERI t=>s>7, e R, B U(t,8)U(s,7) =U(t, 1),
MFR U(t, ) —" T%I.

5138 2.2 [9](FR43 M Gronwall A% & T [r,00) — R ZELLRE, X THE e > 0 LAEE
b > a> 7, TR AL

b b b
T(b) + 2 / D(y)dy < D(a) + / @ (9T (y)dy + / 2(4)dy,
Her g, o >0 H q; € L, [1,00)(i = 1,2) W2, F71E c1, 2 = 0, {875

b t+1
/ a1 (y)dy <e(b—a)+ ¢, sup/ ¢(y)dy < ¢,
a t

t>T
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co€f
1—e—<|’

L(t) < e ||D(r)|e~stT) + Vit > 7.

ENX 2.3 [12,13] WHR—NMEWE B = {B; }ier & —E0H 71, B
supyeg || Billx, = supyer supeep, 1€ x, < +oo, FHMFH—4 R > 0, FAEFH 7. = 7.(R) > 0, &

%
Ut,7)B.(R) C By, Yt—T12>1,
JUFK B = {By}1er AW AR AEE.
ENX 2.4 [12,13] H—MERE o = {A}ier WR U T
(i) MMERE t € R, A A 7£ X, TR K8,
(ii) o SRR EIH), Bl o h—F0h 50, IF HXER R — 800 4R 15 C = {Chier,

lim distx, (U(t,7)Cr, Ar) = 0;
T——00

(iii) (/) EAFAE—NEWR D = {Dy }rer W2 (1) M (i), B4 A, C Dy, VEER,
MFR o = {Ayrer NIEFE U(t, 7) HIRF TR 4 R 5] T

3138 2.5 [12] IFE UL, 7) WIR KRB S T o = {Aer fAEHME— S HANYSES O =
{O}ier NAEZEW, HhO, € X, RE/, I H O BRI S|

5138 2.6 [14] W U(t, ) &1EH T I AR 256 X, 1 — AN, xHMEER ¢ > 7, U(t, 1) -
X, — X, AESN, HAE R RS 2R S F of = {A(t) }er. A o —AER), B, Ut 7)A; =
At, Vit 2 T.

I3 2.7 9] il I =[r,T), & u e Whe(L;HT) Hn, € M2 A, RHFAEEN 71 <a<b<
T, DL R AEE A ST

b e’} b
s = [ [ Buns) + 0l ) e < g +2 [ ) ) .
a 0 a

513 2.8 [9] M TAEERI b > a > 7 UREAN w e (0,1], & L2 KR

Qo (t) = 2(u(t), us(t))1,

2 - t
Wolt) =~z [ ()0 s) 1),
BRIAL Do T 2
b b
Bo®) + (2~ w) [ [p(O]3dt <Bofa) +2 [ |ap(o)3ar

b b
+ 2 [ w0l =2 [ o.pa
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g, L

I+ H W, 2

W (b) + / 10w ()2t <Wo(a) — M / / Brte(5) + Dogae ()] I ()| Blsclt

+w/ In(t) |dt+/ Dl 34, dt
/a t)/ pe(8){y ! (s))dsdt,

Hort M AN C ORI TS IZ A% ) IR 2

3. FEHER
1. EEM

EX 31 NTAEENT >reR, ®geH, Hz = (u,v,m) € 7, R (u(t),u(r),n) =
(ur,v7,1m-), HH

(i) 2(t) € S a.e. t € [1,T];
(i) u € W2>(1, T; H'), u, € C([r, T); HY), nt W2 (2.2);
(iil) M TEER w e H', H

(uge, w) + (Ugg,w)1 + (u,w)y + /000 we(8)(n'(s),whids + (f(u),w) = (g,w), a.e. t € (1,7,

WIFR 2(t) = (u(t), u(t),n") A (2.1) FERFE X TE] T i R HE 2(7) = 2. KISSHE.

EME3.20EEM) LI = [r,T,VT > 7. BB (1.2)-(1.4) KA (H)-(Hr) KOL, g €
H, W FAERMVME 27 € 6, 2 W2 ||z, < R, W& (21)-(2.3) fEAEME— 55 2(t) =
(u(t), w(t),n") = U(t, 7)z-, WX TAEREEE M ¢, A
t+1

t
sup [=(0)13% + [ k@)l IR,y +su [ flea(o)3ds < Q).
T 2T Jt

Hh Q(R) > 02 R _ER— /Mg, JFH
1213, < QR)e“ DD 2(1)|5,, t e [r,T],

Ho 2(t) = 21(t) — 22(t), H 21(t), 2o(t) 2 FE (2.1)-(2.3) FEHME 20 = (ug, 01, m1,), 22 =
(u2771}27)’r/27) %55%

SERR TR (2.1) b up, AT

d
&(HUH? el + fluellF + 2(F(w), 1) = 2(g, u)) + 2{ue, 0" a1, = 0. 3.1)
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FESCN () = [lullf + [luell® + Nl F + 20F (u), 1) = 2(g, u).

FIA (1.4) R, AT

N > 3l + ulld) — Qo (32)
o0 (1.4) 3E XL, Qo = 7% l9l1* + ¢
Xt (3.1) NTE [7,t] LRV, 15
N(t) + 2/t<ut,ny)Mydy =N(1) < Q(R), Vt>rT. (3.3)
455 #E 2.7, AT 40
IV, — | t [ 0unslo) + gl sy < o R, + 2 [ )y (34)
i (1.2) =X, T50
2F(u), 1) < C(L+ [ult™),
si4 (3.2) X, B
2 hull” + Nl + ) — Qo
<N(H) = N(E) + ' 2
<O+ ull2 + [ullf™ + 2l + gl?), v > 7. (3.5)
A, t
e ) + [ ),y < QER), Ve, (3.6)
TR (2.1) LA uy, 15
el + lueell? = —(u, w)r — /000 1 (s) (' (5), we)1ds — (f (), wee) + (g, uee)- (3.7)
H (1.2) =, /T3
)] < IF@ s el < O+ [u(®)IE) sl
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HHB (H,) 5

'_/OOO 11:(8) (0" (s), Opu)1ds

SHMM{/ 11e(3) [ (3) s
0

<me(Ammwm§%(Amm@nw@m%§2

< lweello v/ B () /KT 10 |, -
1 (3.7) R4

lueell¥ < CA+ u@)ll + lu@IT + vV E-OVE 0 g, + gD el
< QR)(1 + VE-()VE) 0 ) uee s

< Zluwl? + C(R,T), Ytcl[r,T). (3.8)

|

XA
1
e[} < 5 lluall? + QURY(A + £ (6) [0 5,);

t+1 t+1
SUP/ luse(s)l[7ds < Q(R) (1 +Sup/t n(s)||773||3\4sd8> < QR). (3.9)

t>7 t>7
BE 2 (t) = (Wn, U, L), AFFE HY WIIERSHE {w; 152, H Aw; = Nw;, j=1,2,--- , 15
(Oretin, wj) + (Opetin, Wit + (Un, wi)1 + /000 pe(8)(my, (s), wihrds + (f (un), wy)
=(g,w;), j=1,---,n, t>, (3.10)
b, =37, T;, () (w;), I H

{ Un (t) — un(t — 8), s<t—1,

N (s —t+7)+u,(t) —u,, s>t—r,

L RH BT 46 %A
(Un(T), atun(T)a 7717;) = (uTn y Ut nTn) — (uTa Ur, 777—)
KT (3.10) :AE [, 8] BB, 15

/«%%w»+@Mﬂmrwwwm+éﬁmw%@wmw

+<f<un)awj>_<gawj>>dt:07 Jj=1--,n (3'11)
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wEiFHE, VL

MHF

[ (wn)ll i < CO+[JunllT) < QR),

WA 4n T 45
FELO(1, Ty HY x HY x HY) E (U, O, Opin) — (u, Opu, Dp) 59 % ULEL,
EH x HY x HY B (un(t), O (), Ontin (1)) — (u(t), Opu(t), Opu(t)) FFULEL,
75 C([r, Ty H x H) b (un(t), Orun(t)) = (u(t), dpu(t)),
TEQ % (1,T) L (un, yun) = (u, Ou),

TE L (7, T; LM 7) b f(un) — fu) 39 = WSK,
HE (3.16) U, AETE o € M, 1673

M, bnt — ¢t 55« W8 vt e [r,T).
N
ﬁf«b = nfz - 77t7 Up = Up — U, N7, = N7, — Ny Up,, = Up,, — Us.

i (2.4) 3, 15

7L o <E O
t—7
o) ([ ne @l (0 - o, - sarfas
0

+f " (5) 1 (5 = £ 4 7) + 1 (8) — d)

t—T1

<SC(D)(lanllEir r1905(T) + liir, [3a,) = 0, VE € [7,T].

ARAE AR R ME—1E, J01 ¢f = "

HF

7 (s) = U (t) — Un(t — s), s<t—r1,
" e, (s —t+7) +Up(t) — U, s>t—r,

47
[ a0
:/o () a0) wds - / () (@t — ), w)rds

o0

+/Oo ut(s><mn(s—t+7)—umwj>1ds+/ 11(8){Un (1), wj)1ds

t—7 t—1

() (1 (), 0,1 — / () @t — ), wy s
n / (st — 7Y () w0y ds — (@ (s), wy)s /m pu(s)ds.

t—7
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g, L

i ¥

|16 () (T (t = 8), w1 ] < pe(8) [t (t = 8) 1wl < Q(R)pe(s) € L' (RY),

/0 (st — ) (5).w)ds| < CKL (/R 1t — 0.

PR, 24 n — oo I, R H] Lebesgue W SE BE, 7] 15

lim Mt(5)<ﬁ2(5);wj>ld3 = 07 ] = 1727" N, a.e. te (7_7 T}

n—oo 0

X ¥

< / e ()7 () 1 o s
0

< CVE)|7r, |m, < QR)(1+ k(1) € L (7,1).

/0 " (5L (s), ;)

145 Lebesgue iU Se #, A

i [ o) ) asat =

n—oo

4 (3.12) K n — oo AIHT 2 = (u, ug, nt) NI (2.1)-(2.3) [IF5E.
N THIIE BH 55 /@ 1) Lipschitz £ € M. %

21 = (ul(t%atul(t),ni)’ 22 = (u2<t),(9tu2(t),77;)

NI (2.1)-(2.3) BB EEMR. A8 4 2(t) = (a(t), 0uu(t), nt) = 21(t) — 2o(t) W2

Uy + Aty + Au + / wi(8)An'(s)ds = —f(u1) + f(us), (3.13)
0
/\q:‘
_ u(t) —u(t —s), s<t—r,
[ a0 -at-9,
N-(s—t+71)+u(t) —u,, s>t—r,
JiFE (3.13) Feld uy, 15
1d o 4 _
S F@) 4+ [ pe(s)(0'(s), we(t))1ds
= — (f(ur) — f(uz),u(t))
SC(L+ lualltois + luallZ i)l povo || | o
SC(R,T)F(), telrT],
Hh F(t) = (lallf + [la]® + [la]?).
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g, L

BRI, %4 1 3R7E [, 6] AU, 7
«ﬂﬂ+2/@Mwﬁﬂmﬂy<Fﬁﬂ4ﬂﬁT%/F@MwtEhJT (3.14)
513 2.7 Al

ﬁﬁ&j/lﬂ%%@+&w@MW@ﬁ®®

t
< W, +2 [ i), (3.15)

B F(t) = F(t) + 1713 WA

12015, < F() < QIR)IIZ(®) |15

M
Ft) < Flr )+C’RT/]—" )y,
.F(t) < .F( ) C(R,T)(t— 7-)’
12115, < Q(R)e“FDE | 2(7)|1%,., te[rT).
H Iz-]1%, < R O

R 2 #E 3.2, AT LAE S (2.1)-(2.3) 1€ 24 _ERfRERE, R
Ut,7): A, — I, Ut,T)z, = 2(t), Vz, € A, t>T, (3.16)
B AU, )} RIERT 24 LRk,

3.2. BEKR#E /WS F

E 3.3(FEHME) W {UE, 7)hsr A (3.16) 3w XWRIE AR, JEH (1.2)-(1.4) KL KA (Hy)-
(H7) O, g € H, H 2, € 7 W2 |2 |, < R, MAFAE € > 0, Ry > 0 ffif3

Ut 7)2: )% < Q(R)e =" + Ry, Vit>r.

MERR BT R (2.1) LA 2u(t), TR

d o0
2O = 2l = 2l + 2w~ g0 = =2 [ () (5) s
0
<=2 [ o)) s
0
0
< St + 2ROl P, (317)

DOLI: 10.12677/pm.2022.127122 1114 PR E


https://doi.org/10.12677/pm.2022.127122

g, L

Hr
O(t) = (e, w) + (ue, w)1 < QR)([[ullf + [lueD)- (3.18)
XF (3.17) 2RAE [a, 0] LA, HEFIA (1.3) X, AT 40
b b b
o)+ (1+5) [ fulde+2 [ (Pl vde-2 [ g, ude
b b 2 b
<o) +2 [ fulPa+2 [l g [ rO B et-a. (319
iR (2.1) FIRLL — 25 (s)n' (s), KT s € (0,00) BUr, 14
2 = t t
— o | ) T (90) + a1 s
2 [ . 2 > L, 2
:H(t)/o e (8){u,m (s)>1ds+@ /0 pe(s)Azn'(s)ds
2 o0
s [ m U - g )as (3.20)
T A (3.20) SRS, R G2
2 - t t
v(t) = —R(t)/o pu(s) [{ue(t),n'(s)) + (we(t), 0" (s)1] ds, (3.21)
il
2 DO t t
()] < H(t)/o pe(s) [lue@l1lIn" ()l + llue (@)1 ()] ds
2
< iy LY@l e, + /s el L, |
< QR) [T + lIn'll34,] - (3.22)
TE X5 B K
0, 0<s<e,
2—-1, e<s<Z2,
¢s(3): L, QEgsgé’
2—es, 1<s<?2,
0, 2<s,
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wEiFHE, VL

Ho<e< i, IFH
115 (s) = ¢e(8)pe(s) < pue(s), Vs € RT.

AR, suppy; (s) = [, 2] &

e

FIH (3.18) A1 (3.21) =X, "%

B()| + [W(1)] < QR)E(1), (3.23)
HAE(t) = 3|U(t, 7)z %
e 0e(t) = s [ ) )05+ Gt (9] s
" %\Ifg(t) =J; + Jo, (3.24)
Hrp
Ji=— % [K:(t)} /Ooo 15 (3) (1), 1 (5)) 1ds — &52@) % AOO 115 (5) (e (1), 7' (5))1ls,
h= 22 [K:(t)} /OOO 115 () ua (8), 7 (5)) ds — Kjt)jt /OOO 45 (5) (e (£), 71 (5)) ds.
5

WAt (H7), We 780/ A

sup R.(t) <4, Vte]a,b]. (3.25)
te(a,b]

AT SR [9] T AIER, 753

Ji(t) < = (2= Re(t) uellf — M/Ooo [Oesae(s) + Dspre(s)] [In* (s)[[1ds

+Q(R) /Oo re(t, s)ds — : R](%tg)(t) /OOO 125 (8) (uge, m (s))ds

0

+ Cr(®)In"(s)Ila, (3.26)
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g, L

Jo(t) < = (2 = Re(t))[Jue|* — M/Oo [Dsp11(5) + Dspe(3)] In' (5)II7ds
—I—Q(R)/O re(t,s)ds — 2\/7 Vg, n'(s))ds

+ Cr(®)In" ()4, (3.27)

¥ 30 (3.25)-(3.27) AR (3.24), IHFE [a,b] LR, 13

. (b) + / 12— Ro(1)] |2t + / 2~ R(t)] [lur] Pt

b %) b
<U.(a) - 2M / / [Outie(5) + Dupie(3)] |17 () [ 2dsdt + C / ()17 (5) 2,

+O(R // (¢, 5)dsdt — /2\h )t + Auge, 1t (s))dsdl. (3.28)

He - 0H, BRE
pi(s) = ue(s), ke(t) = w(t), Ro(t) =1, V(t,s) € [a,b] x RT.
XAEEH 0 > 0 FMERREER s > 0, f77E 6y = £ > 0, 52 e < 6, I,
1 = 8, li =0
gX[gyzs](S) =0<9, lim re(t,s) = 0.
4 (3.28) 3 e — 0, F-FIH Lebesgue il s Se 2, nl 41
b b
O+ [ lulfae+ [P
oM / / [Oh11e(5) + Dopie(s)] ' () 2dsdt + C / (0)lln' (s) |3t
b 2 o)
- / / e (8)(us + Aug,n'(s))dsdt. (3.29)

k(1) Jo
R (2.1) AT%0
/ e (8) (uge + Auge, ' (s))ds
0

t
-2 [ | et nas+ | [T abysas
[

Uu@®llx + 1)l g +llgll-2) /OOO pe(8)lIn* (s)[l1ds

" Ja </ooo 8 t(s)ds/om “t(s)(Aént(s))st) dx]

2

n / T () () — g, (5))ds
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wEiFHE, VL

(o) 1 2
(@l + O+ ullze)lullze + gDl [l +2/ Mt(s)/Q Aﬁnt(S)‘ drds
0

0
<@ + g5 llgll + QR I [Is,
0
<@ + g5 llgll”* + QU)K (1) In' . (3.30)

infier £(t)

¥ (3.30) AN (3.29) K, 15
b b
W)+ [ ulfdt+ [l
b ) 9
<@ =20 [ [ 0uls) + el I’ () st + gl
b 9
+QR) [ O 6) R dt + ol b - o) (3:31)
w
T(t) = N (1) + 26 [0(1) + 40(1)] + Qo,

Ho NV (¢) B (3.5) SUFTE X, ®(t) F1 W (t) B (3.23) 2ATE L.
e > 07855/, M (3.5) A1 (3.23) AT %n

ZE(t) — Qo SN() < QR)E(H) + Cllgll?,

Y B < T() < QUEW + Q. 3.32)

Hrb B(t) 1 (3.23) 2E X, H Q1 = C(Qo + [lglI?) = Cler + [lgl?)-
R4 (3.3), (3.19) #1 (3.29) =X, IR %A (Hy) BLA (3.32) ZAf43

b
T(b) + 25/ Y(t)dt+ P+ P, < Y(a) +eQ1(b — a),

P = g/b (OE(t) — 42 [B(¢) + 4T(1)]) dt > 0,
b 00 b
P =—(1-10:01) [ / Bua(s) + Dup(5)] I (5) kst — QUR) [ (o)

> [5(1— 16:M) — =Q(R)] / () 1 g, lt > 0.
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BeJa, N 5P 1.2 152

Het Ry = 22 sup 5. O

€€(0,1]

EM 3.4 FHEH 3.3 KRBT, Hep=0,9=0,0 Ry =Q, =0, HH
U5 < QR V2|3 <R, t>T.
BATREEZR 7 € R H (pr, ¢,) € 5. ZETTTE
Apy + Ap + /OOO wi(s) At (s)ds +~(t) =0, (3.33)

Horh NAh 5, B

p(t) — p(t — s)dr,
¢'(s) = (3.34)
or(s—t+71)+p(t) —pr,
HH LA 264
(p(T)apt(T)ﬂOT) = (p‘raqrv(p‘r)' (335)

5138 3.5 AUIRAFLAET e (1.2) 3, Kl
f(s) = fo(s) + fu(s),
e f1 O3 Lipschitz 2k % H. f1(0) =0, I A
o(s) =0, Vs € L) fols)s > o) = [ fow)d, Vo <R,
| fo(s1) — fo(s2)] < Ols1 — s2|(1 + |s1] + [s2])P7", Vs1,50 € R.
EHE 3.3 RIUILFE U(t, 7) A N KB ILE B = {B: }ier. S TAERM 2, = (ur,v,,1,) € By,
IYEIA R (2.1)-(2.3) IR U (t,7)2,, B

U(t,7)zr = Ug(t, 7))z, + Ui (t, 7)z,,
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wEiFHE, VL

Hr Uy(t, 7))z, = 21(t) HUL(8,7)2r = 22(8), B 2 = (u,wg, ") = 21(8) + 22(8), 21 (t) W2

{ Vgt + Avtt + Av + /Oo Mt(S)Agt(S)dS + fQ(U) = 0,
0

Uo(7,7)2r = 2,

H
v(t) —v(t — s)dr, s<t—r,
£'(s) =
S(s—t+7)+ov(t)—v,, s>t—rT,
2o(t) W2 N
Wyt + Awtt + Aw + / Mt(S)ACt(S)dS + f(u) — f()(’U) =49,
0 (3.36)
Ul(Tv T)z‘r = 07
H
w(t) —w(t —s), s<t—r,
("(s) =
Gls—t+7)+w(t) —w,, s>t—r,
ﬁ\:t':l Nr = ET + C‘r-
HR 4 e #E 3.4, Al %0
[Uo(t,7)2: |15 < Ce "7, V>, (3.37)
FHH (3.9) K, ArE
t+1
sup [ ol < Q(R) (3.38)
t2T Jt

5138 3.6 ik (1.2)-(1.4) LKA (Hy)-(Hy) oL, g € H, H 2z, = (ur,n,) € ., 2
27 ]le. < R. U

[UL(t,7) 2|15 < Q(R), VE=T. (3.39)
Hpo<o< %

IERR K55 FE (3.36) FLh ATw,, AI1E

d
&Na(t> + (uy — vy, A%w) + 2<Ct;wt(t)>/vlg

=2(g — fi(u), A%w) = 2(fo(u) — fo(v), A7w), (3.40)

e NG (1) = lw(®) 1745 + w174,
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MG, T
H 513 3.5, EH 3.2 LL A Sobolev kA, 13
€ R
20tg — fiw), A7wn] < CClgl+ b A%wdl < Hhwdlt, + 5 @y
20 ofw) ~ folw), A7w) < OO+ [l sy + 1Pl ewllss [ A7) 3
< QU o el?.)
Q)
< Dl + Loz,
€1 QR
< Sl + Tely) + 22, (3.42)
1
R
e = v, A%u) < 220 o+ D 3 4 o) (3.43)
Serh i TR R 2ol <
¥ (3.41)-(3.43) :UARAN (3.40) =0, 1
d Q(R
SN0+ 206" wDhaty < 1ROy + Ol ) + D0,
b
N,,(b)+2/ (¢", wi) pgdt
L ll2 > QR) [
Vo) e [l + ol p)ae+ EE [y, (3.41)
a 1 a
S g (6) = 1+l + o, L sup [ 1 (r)dr < Q(R)
t=21
u 1 1
E,(t) = SN0 (67)2 e = 5 (IOl + () + 1 g,
IR G 2.7, W45
b 00
- / | o) + o1 ()1 st
R b
e [ Gl + ot a+ 22 [y oar (3.45)
_‘[/}'XL
(P, e, ") = (AZw, ASwy, AZ(Y), y(t) = g — f(u) + fo(v) — ue + va,
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wEiFHE, VL

n
Bo(t) = (1) = 2ut), w11 Vo) = Valt) =~ [ (9 6)w(Dhrads,
KT EFE 3.3 HIIEH, 55
|, (1) + |V, (1) < CEL(1). (3.46)
HI51 2 2.8 (% w = 55), AT A
0,(0) + 1050+ 1 [ Ot 2 [0l [ 1R
<Po(a) + 40, (a) — 4V [ b [ o) + 0 ] 16 9 s
e f (1) + DI g 2 / ), Ao
+8 / b K(i) /0 () (2(8), A7t (s))dsdt. (3.47)
Hi (3.41)-(3.43), ll ey = &,
2 [ b0, A%w(e) / ot + Q) [ ", (3.48)
IHH
(0, A7 (5)) < w40 + CUC )0 + QURIA(D),

b 2 > o+t
8 / o / e (3) ((8), A°CH(s)) st

</ ) 2,0 + € / k(1 gt + QR) / o (3.49)
¥ (3.48)-(3.49) AR (3.47) i, AI47
0, 0) +49,0) + 5 [ B L [ O, + 0l
<P, (a) + ¥, (a) +C/ OIS e dt + Q(R )/abyl(t)dt

M / / Butie(5) + Bugae ()] IC1(5)| 2 sl (3.50)
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g, L

Y, (t) = N, (t) + 2¢ [®,(t) + 4T, (1)] .

H (3.46) 250, XT R D e >0, F

gEU(t) <T() < gEg(t). (3.51)
B ey — £, W7
T, (b) + 2¢ / "L ()t 4 () < To(a) + / ’ t)dt, (3.52)

P(t) = —(1 - 8:M) / / " [Butn(5) + Bupue()] €4 (5)|12, o lsclt — £C / (1) ¢ el

> [6(1 - 82M) — =C] [ k(O] egt >0,

a

HEXN T2 e >0, H

t+1 t+1
s /t w(r)dr = sup /t <2€Q(R)y1(r) + Q(ER) yl(r)) dr < @.
FIFHSI 3 1.2 BLR (3.51) =X, AT 40
E,(t) < Q(R), Vt=>T.
AL, (3.39) 2T O

3.7 & (1.2)-(1.4) NUAS KA (Hy)-(Hr) FROL, g € H, H 2 = (ur,me) € A, W2
l2- |l < ROGEFE UL, ) #A B HAREE 4R 51 F of = {A}er. WAL, B FRAZLM, B,
U(t,T)A; = Ay, VEt = 7.

WERR € B 3.3 BRI UL, 7) A K KB 51 5 B = {Bhier. €2 3.6 XY, XEEK r >
V2Q(R), & B = {B] (1) }rer —FLER S, Horh B (r) = {€ € H°|¢]| 5 < 7}
M1 —colf, B

distg (U(t, 7)B,,BY (1)) < sup distyg (Uo(t, 7))z, + Ur(t, 7))z, B7 (1))
2+ €B;

< sup |Uo(t,7)zr ||l < Ce™ 277 0.

2, €B,

At € R EZ 0] A FARAEREE C, C BY(r), (135S C = {Cy hier AR RG] 1. L,
M5 2.5 71, Ut 7) ARG o = {A}ier. FHISRRRBESNVELL L GIHE 2.6, W51 o & AR
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