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Abstract

In order to study the modified Cahn-Hilliard equation with concentration mobility and logarithmic
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potential energy, the mixed finite element method was used in space, and the Crank-Nicolson
scheme was used in time. The convex splitting method is used for nonlinear terms. Furthermore,
the stability of the numerical method is proved and the error estimate is given. Finally, a numeri-
cal example is given to verify the theoretical analysis. The results show that the theoretical analy-
sis is consistent with the numerical experiment.
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1. 5|8

Cahn-Hilliard 75 #2 ¢ -+ i Cahn Al Hilliard 7€ 20 tH:22 50 SEAERHII[1], % H KR & & ER
FhAFR RS AE 1) 2 B AVHAL IR % [2] [3] [4]. N TSI S,  Aristotelous $2 Hif& IE Cahn-Hilliard
FIRE[5]e ASCHE TR B A WK EER R A AR ME 1E Cahn-Hilliard 752 B A @ F R

u, :V-(m(u)Vw), (x,1)eQx(0,T),
w=-’Mu+g(u)+o, (x,1)eQx(0,T),
_ ()
-Ap = p(u—-1u,), (x,1)eQx(0,T),
ou=0,w=0, (x,1)e2Qx(0,T),
u(x,0)=u0(x), xeQ.
HoF: QeRid=2: s RAEMBN v =‘2—‘t‘; B>0: n RERINERE . u RIREWT SRR
WRE, w iR A ae, o RHIITR, 0, zﬁ_fguo (x)dx o m(u) RWETHE, & LWR[6]: W T 0<o<l,
%[1—(1—0)(2%1)2}, 0<u<l,
m(u)= | ~2(1-c)(4u” ~4u)
gO' 1+e ° N /\/fﬂ_j“

BOHEB), MTVYueR, FEm >my >0, 5 m2>m(u)2m, KoL XTVueR, fFEM>0,

1575 ' (u)| < M SL. @ () RAEFAE, & LWTF[7]: WFVOe(0,1),

q)(u)zg((1+u)ln(l+u)+(l—u)ln(l—u))+%(l—u2), we(-11).

$(u) =" () :g(ln(l+u)—ln(1—u))—u.
HRAR TE LB AR, %508 R RO EO B[S ) T vk € (0,1),
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4 O (q_yyp 9% 04 Loy _

S n(lu)+ o (1-u) ===+ (1 u)lnk+2(1 ), uzl-k,
®(u) = g((l+u)ln(l+u)—(l—u)ln(l—u))+%(1—u2), lu| <1k,

g(l—u)ln(l—u)+4ik(l+u)2—%+§(l+u)lnk+%(l—u2), u<—-l+k.

gln(l+u)+g—i(l—u)—glnk—u, u>1-k,
2 2 2k 2

b= (u)= g(ln(l+u)—ln(l—u))—u, | <1-k,

—gln(l—u)—g+i(l+u)+glnk—u, u<-1+k.
2 2 2k 2

TR TORIGBT T, A FIE WAL O A 6 & ML TR S RAE © Fl g, AT I, HidA @ Mg,
F H1 BE B HOE SN

2
E= IQ{%WMF + (I)(M)de+§”u it} -

2. BEMR

£ (Q) TV TR L BB (v) = [ u(x)v(x)de o HIBEHEHON o =[] 5 ) = {wot) -
H' (Q) 5831 Sobolev 418, AHRIAF: i R4 4] Jy

1 1
oy = ([ Dol e o = (Jo ol e [ D e

HAG W LTS A0 35 BE 12 1E Cahn-Hilliard 77 72 1) $5 T XA«

(ut,q)+(V~(m(u)Vw),Vq):0, Vge H'(Q),

(w,v)—g2 (Vu,Vv)—((le (u)—¢2(u),v)—((o,v)20, Yve H' (Q), 2)

(Vo,Vy)-p(u—-iu,,y)=0, Vy eH'(Q).

Hrp
0 g 6 o
Eln(l-i—u)—l-z—ﬁ(l—u)—glnk, uxl-k,
(1) =1 2(in(1+1)~In(1-u), lu| <1-k,

—gln(l—u)—g+i(l+u)+glnk, u<-1+k.
2 2 2k 2

0

) = BREH V() <<l

’ ¢2,:lo
2.1. FEHHER
SO 1 I 0 [O,T] BEATH 48, 0=ty <ty <<ty =T, N R AERE, B AW, =ir,

i=0,1,--,N, 7= % FEISIAI DA o 45 SRy i BA IR BEIE RS M #34 BE (42 1 Cahn-Hilliard 757 72 1
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FERUE LIRS, R — S Bl F B 50 HAS T O IE AR ME ARG 2k . I FRIAE 2614 N
uy =0.5+0.17 cos (mx)cos (2my ) + 0.2 cos (3mx ) cos (my)
1
32’

1 1
IR K g h=— , h=
1000 AL A Ay T

TR X [~ L1 [-11] AEE 1~4 1, G E M 24 =
2 o OB T 2 A1, SRR

1 | | -
’ h:_’ =——, k=001 *HXHLB%?E eu ﬂ]
64 128 256

FRFUCSEN PR EF— 2 HAFER 6 A1 g XIS 2 i A K

h:

eu

Table 1. £=0.09,0=0.1,4=0
%=1, £=0.09,0=0.1,8=0

h lle.l rate e, rate
1/16 0.0167411 0.428408
1/32 0.00436806 1.93833 0.214218 0.999908
1/64 0.00111088 1.97529 0.105747 1.01846
1/128 0.00027910 1.99283 0.051690 1.03266
1/256 6.902¢-005 2.01582 0.024097 1.10104

Table 2. £=0.09,0=0.1,8=1
2. £=0.09,0=0.1,8=1

h e, rate e, |, rate
1/16 0.0159265 0.282201
1/32 0.00442041 1.84918 0.141806 0.992805
1/64 0.0011382 1.95743 0.0700273 1.01793
1/128 0.00028670 1.98912 0.0343081 1.02937
1/256 7.148e-005 2.00387 0.0161321 1.08861

Table3. £=0.09,0=0.7,4=0
3. £=0.09,0=0.7,4=0

h e rate le.].,, rate
1/16 0.0163399 0.359055
1/32 0.00441221 1.88882 0.179362 1.00133
1/64 0.00113252 1.96197 0.0883805 1.02108
17128 0.00028524 1.98926 0.043175 1.03353
1/256 7.088¢-005 2.0088 0.0201539 1.09914

Table4. £=0.09,0=0.7,8=1
4. £=0.09,0=0.7,8=1

h H rate le.l, rate
1/16 0.0141677 0.229437
1/32 0.00399717 1.82555 0.115215 0.993773
1/64 0.00103366 1.95121 0.0568472 1.01916
1/128 0.00026067 1.98747 0.0278674 1.02851
1/256 6.509¢-005 2.00181 0.0131527 1.08322
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