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1. &

HoEodg (RN1S3E) &, WEBERELTHEKRDIIBPZETHDIEDL Y b,
BENREIROLEULABMECRIBEKRERRTHD. b, TEHC LT
DLEAMBMBECHRATLIEELBETHS. TZITRAY ) —XLH#E[2,3,9]
ERERSMSBRAREELS. ChEERT S HFERAS Cahn-Hilliard TES
EMRERDI—FHOFRABTHD. Tho0FREAXAYBMOCHEL I LRIBTED
WIRAAETHIRD, FOREYI2Lv—Yav[l] BEECKED. 22T’k .
DEOHEREPEZHZ LT B8],

cy = V(U (el Ve)d, U(Ce) =ay —ag e (1= c),

ZZTay, ag REHT, cRAZEZSOEFLPLLIBREO—FOEFOM
BEET. TOABRCEFRI AT VEREZAEEMAMT S L, c 2EBETHESL
b0 (FFOME) REHMMNCEREEZL, LA2LIZI0ROYEN R XL X —
BEEMCEASTE). LedoT, LoFERRPENCREZ ZMEND
5r3CRx%.

COAERR, " RBAFRORGEFERCRE 234, HEEHRU (c) A
TFLODERRDERBOLHRVAEDLTHEYRFERAERY, Z20HEHFER DY
TH#EZDD DO S, BENEHBEENCEXTZIOTHS. ZZTRZDES
BABEYLRFEACHIIREFRATERREREORI 2T, 2084, B0
— BRI EREROTHEE2ITI L REE%R LD, EABEOALD
LE#EEOAEIANCH L CHEO—EHRDD L5 THB([5,11].

IOEIBTEYRFERX LB LR, YHErMEAIHFoMET,
IEFHCRBYTTENEVDLDOTHD. FHEOHRANLZIOKR, BHEOHHE
REBHCHEITLTRLDOND S, ThRIOBMECRIGEZERU (c) »fE
ZENCETHIBRCHYUT D, ZOHAOHERAER VL 2H2E 25TV
4178, HFEBOEA L2 ORVVEORBECEATE»EE S hbh bk,
NANTHREZ DAY THIHERBAESERFELI] ToHsrdbhikzwv., L
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LA BEEHFREELFETHIEBUERSITES. 22T, - cr
HBENHETS 2REEGL ) DBEAREER VLTI L2 RA3. 2L, &
BHEEURYHERET IO CATHBEEY I NT 3 HFERER LAV LT 3.,
ATHEENEERDENES (P E4BBIOERREEI X LS — 5 54)
Pborbi, FERXAETHERS L L Ial—Va VEERHIELAL B -
TLEILHTHS. |

K1 RAEJ)—RL5#@

2. KBCAVWEHERAE L AEZEAELA~OBAER

FERETHEOFEEL DA LR WL S KCahn-Hilliard AR R L T, KER
BEORBBRHZITIOEBRERTHIOT, TITROD¥OEMEMEEHRER
THEYTS.

U, = £ ou,. in (-1,1).

ZIT, rBREHERETD. BREHFEFXRT 1V IVEBFETRY, WELHE
W cos BEZFTBELLLOZAVDE. BERAR ~

(5) e

|m
DNIO

u (t,x) = tae cos(%x)
T%i%h%.tﬁb,%,% GOHEHETcE IR EER.

HEAFECRBT I EHMEE T BRIt L TR, 298 (F.LEH) LEBHR .
BEF&, AXZ bV (Fourier-Galerkin®, Chebyshev-Collocation#[4]) #

&gy s, EHEBRILTELLD, RECHTIEMN» HFEROBERELL T
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X, SCAVLhDIGEE (45 —8) , BRE% (BBA1 7%, 6B,
2RF¥7—8) BEET S (8].

BIHEE £ = 1ELEBEEORMBRENL THEAEZIT>THL. Bt
RE »

max | u (t) - u(t,x.)) |
i i i

max | u (t,x.) |
1 i

ER1, 2FRY. BREOEY Il XABADOHEEC ZGauss OBEEEEZH V.

1 OBX t=1.0 CBYIMANEE (r=1, BEMS:0.02, =MHE:20, =
— F¥:20 D
WA 45— | BEAAS— | AR 2 U x 7 —
FDM 0. 15E+27 0. 66E-01 0. 46E-02 0.11E-02
PEM 0. 60E+52 0. 56E-01 0. 56E-02 0. 90E-02
C-C 0. 31E+95 0. 61E-01 0. 50E-03 0. 20E-02
P-G 0.61E-01 |  ----- 0.50E-03 |  -----
2 B t=1.0 B IMEMABRE (£=1, BFEHEMEH:0.002, E=HH>E:20, £
— F¥:20 D
BiEA 15— | HBALS5— & 2% T —
FDM 0. 10E-02 0. 11E-01 0. 51E-02 0.51E-02
FEM 0. 44E+51 0. 10E-02 0.51E-02 0.51E-02
c-C 1. 00B+300¢ 0. 61E-02 0. 50E-05 0. 23E-05
F-G 0.61E-02 |  ----- 0.508-05 |  -----
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zZ-, FDM, FEM, C-C, F-GRkZzhZhEH, FMREFKHE, Chebyshev-Colloc
ation ¥, Fourier-Galerkink % R"¥. HifEAZ (S —ELXTHLEZHORBD
LBAREBERRBR2TOIR, MOFEREECHELISHETETWSZ Edbh
5. EREFZEREETH2ERILLTRVDT, FiEXA T—ECBTIELE
HEREHHELIDELL > TWwWb,. Chebyshev-Collocation ZEDHEA 1 5 —HK
BUILEHREOLEEVWLITHD. LEL, BBRECBOVTRARY b LE
DEEPODBIEARL, ‘

DEW, BIEHAYR £ = -1 (BEEBIEBE) L THEFES2IT-T
A, TOBERENBENHEHEHOCHE I TS, BREHC VS THYHESE
N1IOBEPHIAIETCRE TS, 22T, HABRERAL1 0% H i 6
HERT .

=3 MNEERLOUEMEEG (r= -1, BEMS:0.02, SM4HE:20, =
— F¥:20) '

BifEA ST~ | BA A T — =8l 2R¥ET —
FDM 0. 34 0.42 0.24 0. 30
FEM 0.24 0. 44 0.20 0.38
C-C 0.14 0. 46 0.24 0. 34
F-G 1.02¢ | ----- 1.02¢ |  -----
F4 MHENBENL1O0O%E#HELEL (£= -1, RFREES:0.002, =220,
E— F#:20 )
BiEAS T~ | BBAA T — =83l 2RET —
FDM 0.14 0.06 0.10 0.08
FEM 0.08 0.04 0.02 0.04
C-C 0.04 0.06 0.04 0.04
F-G 1.02¢ | =----- 1.02¢ | -----
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Fourier-Galerkin®E MU A X EH T v, T Fourier-GalerkinER € L v
w3 &, Fourier-GalerkinEDEEZHWD LI OMBEOELEBETHSER DK
TARERKERYD, TRZFAZThoEEBMOTEHEABZVLEHTHS. THhEBEEAMN
BETHIIERFTENCKRETS. BETHIHBACR, ZERBSIOFEAZOD
BEEHEPAVDIELIVEVIRARFEEIRTHS[5] B, WEOHEERER 2
heRET3b0THBEEDLRS. LAl SEHMLI>OERFTOBEELK
PRECEDIHED, BMENERBRCLRDIEERABELIRS.

EESGHBEOL I RBACR, BENBRE—-FETEHEEL, ZhAHEEFEL
N3 EHBRENREPAEZD. LERST, BRE—FOBE2DLIWZ T
hiFBERgEIRI DALY, 23N, BREOET I RFEROBE
WHWTWASGauss OEEZERRZOLIBRFHAT ARV, 22T, v
FEHEhTWwW? Bi-CGSTABlI0] 2 E 1 R ARBEROBECHWTAL., Bi-CGS
TAB Q4[] POBRE—FOPREEZMIIPNENSDIOTRBEVI»EH
FLEr65THS.

% 5 Chebyshev-Collocation ¥ CBi-CGSTABZ AW TCKHEBEI» L& EDEH
t=1.0 Wi HDHENEE (=1, ERLE:20 )

dt HifEAST— | BBAA T — =83l 2R¥T —
0.02 ---- 0.61E-01 0.50E-03 ===
0.002 === 0.61E-02 0.50E-05 -=-=

% 68 Chebyshev-Collocation # TBi-CGSTABZ AW CKEBEHY» L & XA
MENRLIO%E2HMEEZ (= -1, ZH5%:20 )

dt A4 T— | BEAAL T — &l QkET —
0.02 - 0.58 0.34 S
0. 002 S 0.06 0.02 S—

B AT dt=0.02 OBAFRBAODLRHEEhEZLS>TH S,
MEDHELEEH»S, £ D& x FFourier-Galerkinik TCahn-Hilliard ##8
AROBMEHELRITIZELT S,
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3. Cahn-Hilliard ARNXNOHEHEER

hm%ﬂuwdﬁﬁﬁf,aflﬂ,af&OtL,)47Vﬁﬁ%#f,
sin BBBOFETHEHL b0 2 WL (K7) &L CTFourier-Galerkin®E T
EEHEL2fT- .

FRE
a(0) = 0.1000000000D+01, a(2) = 0.0,
a(l) = 0.1000000000D+00, a(3) = 0.0.
2N
min = 0.40000D+00, max = 0.60000D+00
01 x I 0
11 x I 1
21 x I 2
31 x I 3
4 1 * I 4
5 1 * I 5
6 I * [ 6
71 x I 7
8 I * I 8
9 1 * [ 9
10 1 * [ 10
11 1 * [ 11
12 1 x [ 12
13 1 X I 13
14 1 X [ 14
15 1 £3 [ 15
16 I * I 16
17 1 * [ 17
18 I 3 [ 18
19 1 * [ 19
20 1 X [ 20
X7 WEIZHE.
R
a(0) = 0.1000000000D+01, a(2) = 0.0
a(l) = 0.1319566947D+00, a(3) = -0.2300556712D-01
iR
time = 0.12, min = 0.38602D+00, max = (0.61398D+00
01 % I 0
11 * I 1
2 1 * I 2
31 * I 3
4 1 * [ 4
5 1 * I 5
6 I * I 6
71 * I 7
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max
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01 * I 0
11 * I 1
2 1 * [ 2
31 * I 3
4 1 X [ 4
51 * I 5
6 1 * I 6
7 1 * I 7
8 I ¥ I 8
9 1 * I 9
10 1 * I 10
11 1 X [ 11
12 1 * [ 12
13 1 * I 13
14 1 * I 14
15 1 * [ 15
16 1 * ’ I 16
17 1 * [ 17
18 1 * I 18
19 1 * [ 19
20 1 * [ 20
%5
a(0) = 0.1000000000D+01, a(2) = 0.0
a(l) = 0.1793009032D+00, a(3) = -0.3208319838D+00
R
time = (.30, min = 0.89480D-01, max = 0.91052D+00 -
01 * I 0
11 x I 1
201 * I 2
31 * I 3
4 1 * I 4
51 X I 5
6 I x I 6
71 * I 7
8 1 * I 8
9 1 * I 9
10 1 % [ 10
11 1 * [ 11
12 1 * [ 12
13 1 * [ 13
14 1 X [ 14
15 1 x [ 15
16 1 * [ 16
17 1 * [ 17
18 1 * I 18
19 1 * [ 19
20 1 * I 20

X9 RBofit (BEEE#E4 : 0.002) . t=0.13 TIHEFHNBEETH, Z2hiBELH
T, t=0.30 TREMOXEZ I DEFAUELI R K> TV 5.

KOk, BOERECBOWTADR—TOHESAT+HRCRIFCHEBH TR
f%m&ofméiﬁmﬁié.%ﬁwk%é%ﬁét,$§Eﬁt%&%—ﬁ
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DIFEHOKEZZOREIPEEL TWDAZ ERDAD. ThZE—FNEXED L
PHOREEROBLVWEZ2ELZ2ELT, TORERTEXECR > TWI3LICE X
3. FITE—FE2ECLTCHER2T->TaE., T—FVEEFEPTELDRN
BATCALECR>TLE>R., LArLRBOERLEAIIERHT - 2.
DEDZ s, EECHERZPTOIOCRASHIPOIRMILETHDZ EXRD
B, 2T, TITRO¥DIIBFEBC L s hkE—FREFBIAIED
HEEITIZERT S,
) BRECRSWT, REZOEBFPERIIZLRIES(HATITRVIERTYT
DT, 5o oEEAABBENILSTIHIERTD. FWKXIFL Wo2TES
EoHamERxELLTOL.
2) BHEAAERNSIBENELS DL, ADBELHEL TCSSLHERMED
PhBIETTHDIL, BNINLZ0I5CLIORMLELRE—NEHED RV
THTHIHIEEDLNZDT, E—NEEHEPIT LTS,
CDEIBFEHEITOTCHELLORODEDHTH S.

B
time

a(0)

13

0.15000D+00

0.1000000000D+01,
8.6412116653D+00.
—0181337955900—01,

0.7624113336D-02
0.0
-0.1483484263D-02
0.0
0.0

o

~~

Do

N’
TRNTRN TR [T
[s e o VIt i o o}
NN STNITN N
OO -3 N
N N e s e’
nonononn

(e}

2N
time = 0.15, min = 0.38301D+00, max = 0.61699D+00

10

ek et ek ok ek o
O O OWORO-JAUTHA LW —O

bt ot et fad prd it o] o fond ot o i piad Jomiod Pk fad o fad et i et
bt e et et e ond ot et fomd e e ek oot et o] et fed o et ot et
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o

K10 FHEASA-—ZFHZIT-2HEROBOEK.
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HEATA-20FHE2TLRVEARLIV D LERECHETE L., ThiBER
BRE-FEMAREREHh, ThECHALATEL I > ELDEHERKT L L.

4. ¥t

Cahn-Hilliard FERXO LI BFBE YR HFBRACHAL T, $3BEFSL S
IHEREEROET LD, WS OrhOBERELLCENELERER S,
AR PVERRBELE., BEHEORE, BULHEAST—LARPRATZH,
AEREVKET (BLUBEAAM) §##2TbawED, BHThnl bbb
ok, 5EETbhbhozh, vavelet PAVEFEOENMELANRIZ Z LIz H

RHDDDTHS.

5. #HMEE

AE) —BNVHBRECSBKRFEOHZEEZOETAMEZBAL TR - &
RRAREZIFHOFHBLICRHOEELRT 5.
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