Advances in Applied Mathematics N A28t g, 2016, 5(4), 818-822 Hans X
Published Online November 2016 in Hans. http://www.hanspub.org/journal/aam
http://dx.doi.org/10.12677/aam.2016.54094

Global Attractor for the Viscous
Cahn-Hilliard Equation

Yonghua Ren
College of Mathematics, Taiyuan University of Technology, Taiyuan Shanxi
Email: renyonghua@tyut.edu.cn

Received: Nov. 12, 2016; accepted: Nov. 26", 2016; published: Nov. 30", 2016

Copyright © 2016 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

We consider the global attractor of the viscous Cahn-Hilliard equation
U +A’u—Au, +g(u)=Af (u), (x,t)eQx(0,0) with a nonlinear term. Firstly, it proved the exis-

tence of bounded absorbing set, then obtained the existence of global attractor by a new method of
obtaining the compactness.
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1. 518
R8N I H A ARt (R Cahn-Hilliard J57 7%
U +A%U—Au, +g(u)=Af (u), (x,t)eQx(0,x), 1)
u=Au=0, xedQ, 2
U(Xt)| o =Uy, XeQ (3)

I AT 59, HehdEgktt g (u) e C2(R), X TP Xxe Q) g RJRHAH F TR AL

1958 4, Novick Cohen 55 A\ 2Ky [ fiid #i A5 A B A By HOZ3), 1 REEH T K51%: Cahn-Hilliard 77
o XHEFRRTEARF IR A S B G ) 2 N . BB EAE[L] R A T — o IR S R
EWR TR Cahn-Hilliard 77 #2842 R 51 7 BIAEAEVE . 7 A AT E 2 1) Cahn-Hilliard 75 299 5| 17
2] T E BRI JLEER, W2 ST Cahn-Hilliard J5F277 4 TR IE B 248, FEIL[1] [2] [3]
[4] [5]. AH, T8 m NP R A AT 45 3R . A SCHER G R M2 F s, SR F6] [7] [8]H 42
BRI, WEC T BT AR 2R M I el (1)~ (3) REARIR 5] T AT AR

AU ARLRAETI g (u) ¥ 2 T T 1 54

(H1) ¢(0)=0, g(s)s=0

(H2) g'(s)>-4>

(H3) g"(s)<C, (1+|s|“) ,

Mgt q20, ¥n=12; ogqgnfz

BeAh, 0 FARZRIET £ (u), AR T 5 AFRRAL .
(G1) f'(u)>-K,
(G2) F(u)>o >

(G3) |f'(u)|s K1(1+|u|(”l) ,

, HFn=3.,

(G4) |f"(u)[<K, (1+]u™)
Hilra, g, o, K, Ky, K, BIERH, 0<a<pf<o, HF(u)=] f(s)ds-
AT EELERAE
SEH 1L B g R (HL)~(H3), 32 (GL1)~(G4), NI fI(1)~(3)% BL [ - HEAE H? sRAFEN 5] T
EOCEERIIS B T R SR M BAE FIR RS =R, IRATTERD 1R T AR R RO IR 5] TR
FAAENE
2. HigHANR

N A A SO B I — Lo A A 1S .
k| =], A =4, A1 H = L (Q) A1V = H? (Q) figiE . i T2217 D(A) = HY (Q)nH* (Q) ,
FA1E X Au =A% .
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SIHE 2.1 B gL (HL)~(H3), f i (GL)~(G4)o MK FATEEI uy e HE At > 0 7] (1)~ (3) 77 7 M
— it
uel’(0,T;H?(Q))NL*(0,T;H (Q))NC(0,T;H).
%5 #FI ] Faedo-Galerkin J7VARTE, 2 L[5], b 1M disE 8 1.1 58 LT —AMELEHH 7244 S (1)}
- S(t)u, =u(t)-
513 2.2 %48, =JS(1)B,, -

t>0
HB, & HEL 0 AL LL p, AREARRIER, 2 S (t) 7 H s SRt BIx TR 2 08
WAL, HXTAERMAE REBcHY, F1E, 20, HANTFE—4t2t,, HS(t)BcB,.
EM: Ku H5Q)AEA, w15
1d

2 2 1d 2
Eau| +|Aul +EE|VU| +(g(u),u)=(Af (u),u), 4)

F(H1)~(H3) % Poincare /2538, 15

’
t>0

SVl + 2[vf < (af (u) )
FH(G1)~(G4),
%%W”F +A[vuf < —jQ f(u)(Vu)*dx < KL2|Vu|2 dx=K|vuf’, 5)
LS
vl (=K wf <o, (6)
MG Gronwall A%, w15
IVl <|Vu,|" e, ()

WM, FE, 20, ERNTUIKt=t,, |Vu/<p,-
RIS 22 SCHR[9] PRt ISR TE S PR U775, R TR S (1) RO IR S TR AR A
€ X 2.1 [9] Banach 3 [A] X (IESERE S (1) W2 5% C, RARN THER € > 0 & X HEMT A A4k
B. fRfEt(B)>0 M—MHMYER T2 HY, (3 |PS (1) B 2H A, JFH
[(1-P)s(t)x|<e, vt=t(B), xeB, P:X i X, R MHIEHRE.
SEFE 2.1 [9] B S(t) 2 Hilbert Z58] X eS¢, AR F AR oL,
1) S(t)7E X PR RILAEB < X -
2) s(t)ilLatE Co
M4 S (1) 76 X HAEERAR ST A= w(B), H AR X hig—biF k.
3. BAS|FREEN
3.1 H2PRBRRUEHFEY

¥V =u, +eu FIQQ)RBAR, 15
1d
2 dt

|Au|2 +[\/|2 —g(u,V)+g|Au|2 +|VV|2 +e(AuV)+(g(u),V)=(Af(u),v), (8)
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BT
~e(uV) 22 2N == Tfauf - TN,
(A V)2 =S uf vV 2 - E 2 puf -]
CIES;
%%|Au|2 +C, N[+ Cylauf + [V [ +(g(u).V)=(Af (u),V), 9)
Hor:

F(H1)~(H3), wI15:
1 +
Uﬂ 9 (u)utdx‘ < E'u‘ F+c, (|u|2 +|uf 1)),

P HI(G1)~(G4),
C

K

(Af(u),v)sci|Af(u)|2+c2[v|2s (Iauf + 2lauf +c, )+ C, M
2

@)

2

PG

Sauf + afaof <c,. (10)
BUE N & (£>0) . (6#5C, > 0,40, HL4E Gronwall 4%, {4

|auf < |Au e + % (11)

Bk, % FALRE I || < R,ﬁfttizim(zcﬂj, e ﬁlAulSpfzi‘”

3

SERE 3.1 ¥ g W (HD)~(H3), f i5/2(G1)~(G4). A p, NEARINIER B, (0, py) 72 il (1)~(3) AL il
RS TEH R a R, X FAEERNEREBCH?, FEL>0, 5 5t>q 1,
S(t)BcB, .
3.2. H hEEIR S| FRIFIEMY

A5, WA (i=12) N ATKFIEL, e(i=12,) AXRLT 4 MAFAER &, 20— i,
W< <<h oo, Hie MM T HA(Q) WIEAH:, 4 W, =span{e,e, e}, W=wW", id
PV > W, PR .

KV, =u, +eu, MQ)REAR, 5

%%Muzr +C, V[ +C, |Au, +(g(u),V2)£(f”(u)(Vu)2 ,V2)+(f”(u)(Au)2 ,VZ), (12)

DRIHS RSN HUR L iy, B TR e>0, £, fH15:
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|(| —Pn)VLO =V, <e,
(1=P V| =M,| <&

B, A
‘( f7(u)(Vu)? ,VZ) <C (/15 + Cgpg”le) =Ce.
CEZEIECE
‘( F'(u)(au)*,V, )| < Ce.
ik,
%|Au|z +2C,|Auf < 2Ce. (13)

& 241 e(e>0), ffif3C, >0,, R Gronwall A5, AI43:

A, <[Au, &2 +%. (14)

2
Fﬁuﬁﬁﬂ—o = max{%ln[p_l}to,H} , fEEXF IRt 2T, ﬁ|AU2|2 S(l%—zé:—g}
3

3 &g

EH 3.2 B g AEHD)~(H3), f #2(GL)~(G4). T u, e H?, [W8(1)~(3)7E H? A7 75 B4

BT AL K ALEH TR RIS T H i S
E&ME

L TG4 H SRRl 4 ¥ B 5 H (2014011005-4;  2015011006), A JR I T KA HE #ACEm 7L H .
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