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Asymptotic behavior of solutions for the non-autonomous classical reaction-
diffusion equation with nonlinear boundary conditions and fading memory
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Abstract: In this paper, we study the long-time dynamic behavior of solutions for the non-autonomous
classical reaction-diffusion equation with nonlinear boundary conditions and fading memory, where the
internal nonlinearity and boundary nonlinearity adheres to polynomial growth of arbitrary order as well as
the balance condition. In addition, the forcing term is translation bounded, rather than translation
compact, by use of contractive function method and process theory. The existence and the topological
structure of uniform attractors in L?(Q) x LZ(R*; Hj(Q2)) are proven. This result extends and improves
existing research in the literature.
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Highp+1H93HEE, Hp+12>22, ¢>1, v>1.
B®G, X TEERv e H(Q), H

+2TCHQ|+C, >0,

[ )t (), 0(0))ds < [ () [T - [T0(0)|ds + ko [ ga (wyvds,

|

[ oo venas < ([ urerras) ([ uwimorra)”
< k1wl ([ utolva ol ds) .
It H., M (1) K53 1.2 mf
k;ofrgg(u)vdx < ko (f |gg(u)|2dx>é (f |v|2dx)%
o (gl o~ ] foee)

< ko (RIIVv||2 |'Q'||| ||2) .
IS (16), 5580 [ (s)An (s)ds € Lio(R*: H-).
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Wk, 0:ATE LY([r, T); H ) Bt Rk, ATe LP([7,T); L*(Q)) x5, B (20) A7
FIH Holder A%, A

lim limj j n(8) = h,, (8)) (U, (8) — un,, (s))dzds

l—oom—c0o

< lim lim (f fﬂmm(s)— 9l dxds) (f f|un, - |2dxds>%

< 2T||h0||L2(R L(Q))hr(l)’lO lim (I j [tin, (8) — un,, ()] dmds)

m—r o0
=0.

FirUA, ARAE G138 1.3 FE 2.1 a] 71, {Un(t, 1)} (b € H(ho)) 7E & th— 0L &

3138 2.3 X & H XA Banach 5 [A], 2, =0, H0e X X FH—NE (X ) T4
B C X*, —F Sl X FAR R € > 0, FFFEAUHO/E € 1% 8 Ne, i3 FAEE R n > N, f€B,
A an) x| <e.

1P 1.3 R IR (1) ARt B2 j5 {Us (¢, 1)} (0 € ) AR EMW (FEX ) —3 (0 € X)Wl
R, HEE X g i, Rtk A8 B —3% (0 € ) 5|+ AMfEEME, AC X,

R T AR BN BT T AR, FRATIE T Sk A A R 0 55 14 2

B ozn = (un,myp) (n=1, 2) N5 (5) i R WME KA 2nr = (wnr, nfy) 19 PG 12 R B8 51 7 750
hy, € %, 2(t) 7 (5) BAWNE 2» € AR, BN i h € X RATMR:

Znr = 25, 2 € X, hy — b, h € LEY(R; L2(Q)). (21)

loc

M T 07 5) 7 L[, T HV(Q) (g2 (9)h piyILde) dhlisr, MXHMERREN T(>7), A
Uy, — u, w € L2([7,T]; HY(Q)), Hrpu=TLULt, 1)z € L2([r,t]; L2(Q)), L& X x D8] X (B, Bk
ATE X A L, g B 2.2 AT AL AETE M AT

sup sup sup | Up (t, 7)Al|% < M < oo,
heX rteRt>T

SNl

UL UL (¢, 7) 2|t € [7.T), 2, € A}
hex

7E L?([r, T]; Hg () oA 5,

U {01, UL(t, T) 2|t € [1,T), 2r € A}
hex

FE L2 ([r, T); H/(Q)) A 5.
LG (513 1.4) T U {TLUA(E 7)2 |t € 7, T], 2- € AME L2([7, T); L2(Q)) i %, 1D
gim [ fun(s) — u(s)ds = 0. (22)

%X w(t) :un(t) _u(t)v ft Zﬁf, —Ut7 Wr :unr(t) —Ur, Zn(t) Z(Un(t)ﬂ?fl) :Uhn, (taT)ZnT _Uh(taT)ZTa

B() < e O, |2 + o*f\un(s) — u(s)2ds + 2£L(hn(s) — (s)) (tn(s) — u(s))dads.
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2t (21) FI=t (22) 1), FRAT R FAEBIE LY (R; L2(Q)) H 24 hy, — h i,

jt<hn(x, s) — h(x,s),w(x, s))ds| — 0,

T

U {ILUL(t, 7)2r [t € [1,T], 2, € A} S LP([7,1]; L2(Q)) L —30CE 4, (M B0 T 513 2.3, ik
?iam T B AU (8, 7))} (0 € X) O (X x X, X)-55 % LMD .

WYESIBE 1.2, E B 2.2 FI@ B 2.3, A LIFS RIA SOy £ 245

E 2.4 BW{ULE )| b€ Hho)} Ryl (5)— (7) 7ERE & 25 [H] En A A 2B Y it B . R 3 2.3
B LT, WS AR {UR (8, 7) b € H(ho) } FEZS 18] € R A B — BB F Anngy . #HE—2, A

Anmgy = U Kn(7),

heH (ho)

o Kon (7) Jy st B {UR (¢, 7)| b€ Hho)} BIR% K AE t = 7 B ZI AR

(& % x W]
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