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1. #

HogodEg (R12E) &, HEBAZELTERKDIIRVETHDHEL D H,
BEHCLIROLEUIBBECRIAKBEVRETHS. $h, TEHTOIHG
DLABRIBATLIEELHMBETDHS. ZITRAY ) —FELV5#EI[2,3,9]
ERELRSMIBEREEEZS. Th2ERT SHERXA Cahn-Hilliard FER
EMERD—BEOHERBTHD. Tho0HEXPAEITHCHELS I ERRED
CRAAETHIRED, FOREYI2Lv—Yavl] REBECKRS. 22Tk .
S0 EAEELD T LT S (8].

cy = V(U (ec)Ve)d, UCe) =a; —agc (1= c),

TZTayp, ay Li»ﬁ%ﬁl’f“, CRPZEZODDODEFH»POEIREOD—FOEFDOM
BMEET. ZTOABACERI A VERELGER2MAMTZE, c 2EBTHESL
Lo (RFOKE) GERBOCEEZL, L2V I0R0OYWEN KT XL ¥ —
BB TS9]. LikdoT, LOFERAXRPENHCEZ I ZHEELD
5r5CR2%.

C0FERE, " RBAFOAGEAERCR 258, H#HERU (c) B
TLOIBEK R ERBOBRVAEADTIEYLRFER LY, 20HEHEEEDLY
TH#ZL O, BENEHBEENCHEXTZIOTHS. 22Tk
BABV R FERACHIBEEATELRBEREZORT2TS. 2084, B0
— BN BT hEREROTIEETICELREERE LN, EABEO R
Lo AR CH L TR —EHEdD L5 TH B I[5 11].

oI RTHEYEFEAEBCILRY, ¥HELREL IS FoMET,
ITEHRCRBTITERTVLDOTH D, EHEBEOHENLIOK, BHOHRFE
APEHECHETLTELLOND S, ThRZOMBECREBEHERU (c) ARiE
ENCATHIBAECHYUT D, ZOBEOHEREZER VWL 22EZLRA TV
(418, LHRHOEERDL2LSBRVOVWEORBCERATFE®»EE S 2bhbhku.
NHARNTHRERDEY TCHOIAERBEESRTFEIT] TdHdrbEhiwv. Lh
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LEROBEEARTRERLATETHINERUENDVTES. 220, Zx i
HENHMELD2EEHSL ) PMEBELRVET I E¥RA3. kL, &
EHLEE T RBET IO CAIREHEEAMNT I HERERLEVI LT 3.
ATHEERAHRCYEOES (P2 E4BMIOERRATE I LY — 2 5¥)
PHORDE, FEAFABTHERRL VI al—va VERRAHE LR ko
TLEIRDTH . | |

K1 R¥J)—-XLH#&

2. KBCAVWEHERAE L AEZEAEANOBEAZER

EMETCHEOEEL DLW E ) Cahn-Hilliard AR L T, HERR
BEOLRBREZITIOREET.RTHIZDT, ZITROFOHMEMEEFESR
TH&ET 5.

U, = £ u,. in (-1,1).

ZIT, rBREHERETD. BREHFEFXRT 1V I VvEEEZRY, WHLHE
W cos B E2FIBEBLLLOEAVE. MERAR :

(%) e

lm
oo

u (t,x) = tage cm(%x)

T%i%hé.tﬁb,%,% RO cEzOER.
HEFECBTI2ZEHMEETIEHLEL TR, 298 (BFLEH) LER

FEFE%E, A2 b (Fourier-Galerkini, Chebyshev-Collocation#:[4]) %

&gy o, ZHERBLELTELLD, RECHTOIEMNS> TEROBREREELL T
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R, LCAOLRBMME (K45 —8) , BRE (BB 45—, AR,

2HRF¥FT7—8) BHEET S(8].

BILBRE £ =

lEL-BEORBECH L THEFHE2T>TH . B

RE
max | u i(t)v - u (t,xi) |
max | u (t,xi) |
2R, 2ERYT. BREOEVY I XRABAOMRE K Gauss OBEEEE RV L.
£1 BEA t=1.0 cBHHABRE (=1, BFEEHEL:0.02, =EMH#E:20, =
— F¥:20 )
B4 5 — | BBAA T — & % i 2% F 7 —
FDM 0. 15E+27 0. 66E-01 0. 46E-02 0.11E-02
FEM | - 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 CBYBEHBE (£=1, BFMEHSH0.002, =20, €
— F#¥:20 D
BigEA 15— | %BAA5— =5 3l 2% F 7 —
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 | 1.008+300¢ 0.61E-02 0. 50E-05 0. 23E-05
F-G 0.61E-02 |  ----- 0.50B-05 |  -----




105

ZZT, FDM, FEM, C-C, F-CRZhFhEHE, FREF %, Chebyshev-Colloc
ation &, Fourier-GalerkinZk® ¥ . HIEA A S —BERIHVLELZHOMES
LBARELER>TOELIH, MOAEREECHEI(FETETVWSZ tabd
5. EREZCEREETI2EFELTRVDT, FELTA T —BFEXBTILE
MEREHELINDELS k> TWwW3. Chebyshev-Collocation ZDRIE LT 1 5 — &K
BYIEEHREOCE VLI THS. EEL, BEBECBOWTRARY b LE
ODEENOBREARL. ‘ .

DEW, BILHEYE £ = -1 (EERLEHBE L THEFES2IT- T
A, TOBERENTBRENBEHEBOCE LI TS, EBHCV > THNEBEE
N1O0OBPHBIIETCRYUTD. 22 TZ IR, HABEZER10% 28 6
7R

=3 MNEESRLOUEMEEG (r= -1, BEHS:0.02, SMHE:20, =
— F¥:20) - '

BifEAX 1M T— | B BA S 5 — =82l 2ET —
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 MHENBEP1O0%EHELEA (k= -1, FEHESH:0.002, =/ :20,
E— F#:20 )
WA 15— | BBAA 5 — =SicAl 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-GalerkinEE MU AN WX EBH T2, Tk Fourier-GalerkinZ&E A € L v h
w3 &, Fourier-GalerkinEOEEXHVWDEZOMBOENEBETIEROK
FTABERCRY, ¥FRLFhZPhoHEEHOTFERARVAEDTHS. THhEHER
BETHIIEREENCHRETS. BETHIBACR, ZERMSOFERAZOD
EHEEBEPAVIELVELIRRHEEI R TVSE[5] B, WEOHERERRZ 2
Wt T3b0TH2EEbhs. LALERSEMMI>OERROBEME
PRECEDIFED, MEIERRECLDIEERNEL RS,
ERLHBEOLI RBACR, BENEBRE—FETHEEL, ZhAHEEX
NBEHBRENRESAEZD. LERoT, BRE—FOPBEZLLIMWZTD
hEBRERREI NI 2 DAL, EZAN, BREOET I RFERORE
WHWTWAGauss OEEERRZOLIBHBEASTA—-FWERL., 22T, ©
FEHEhTW3 Bi-CGSTABlI0] 2 Ex 1 RAREROBECHWTAL., Bi-CGS
TAB O NH4E[6] »OBRE—FNOPHREEZMIIHENSDIOTREVIrEH
FLErLTHS.

%5 Chebyshev-Collocation ¥ TBi-CGSTABZ AW TKMBEI L 2L E DA
t=1.0 Wi 2HEMEE (=1, Z/SE:20 )

dt BiEEAAS— | BBAA T — =5 2IREXT7 —
0.02 - 0.61E-01 0.50E-03 -———-
0.002 - 0.61E-02 0.50E-05 -——-

%6 Chebyshev-Collocation # CBi-CGSTABZ AW THEEEBLS L2 20N
BMER1O0O% 2R (= -1, ZH2#E:20)

dt HiEAA 5 — BEAXA 55— &R 2kX¥ 7 —
0.02 ——- 0.58 0.3¢ ———-
0.002 S 0.06 0.02 —

BB AMD dt=0.02 OB/FREBAODLBEREZEEXZhEZL>TH S,
MEoHEERE®S, £ & 2 FTFourier-Galerkin® ¢Cahn-Hilliard /578
AROBEHERITHIZERT S.
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3. Cahn-Hilliard FREXOHEFELER

MMﬂHHMdﬁEﬂT,aflﬂ,af&otb,/f?vﬁﬁﬁﬁf,
sin BBOFTHBEHL b0 2 W% HE (KW7) &L CTFourier-GalerkinE TH
EHE®T- .

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 * I 0
11 * I 1
2 1 * I 2
31 * I 3
4 1 * I 4
5 1 ¥ I 5§
6 1 * I 6
71 X I 7
8 I * I 8
91 * I 9
10 1 * [ 10
11 1 * [ 11
12 1 * [ 12
13 1 * 113
14 1 % [ 14
15 1 * [ 15
16 I * I 16
17 1 * I 17
18 I * I 18
19 1 * 119
20 1 * I 20
X7 WEZEHE.
3
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 X I 0
11 * I 1
2 1 * [ 2
31 * I 3
4 1 X [ 4
5 1 * I 5
6 I * I 6
71 * [ 7
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01 * 1 0
11 * I 1
21 * [ 2
31 * I 3
4 1 x [ 4
51 * I 5
6 1 * I 6
71 * I 7
8 I * I 8
9 1 * I 9
10 1 * I 10
11 1 X [ 11
12 1 x [ 12
13 1 * [ 13
14 1 * I 14
15 1 % [ 15
16 1 * I 16
17 1 * [ 17
18 1 x I 18
19 1 x [ 19
20 1 * [ 20
1% %
a(0) = 0.1000000000D+01, a(2) = 0.0
a(l) = 0.1793009032D+00, a(3) = -0.3208319838D+00
R
time = 0.30, min = 0.89480D-01, max = 0.91052D+00 -
01 * I 0
11 3 I 1
21 X I 2
31 * I 3
4 1 X I 4
51 X I 5
6 I * I 6
71 * I 7
8 1 * I 8
9 1 * I 9
10 1 X I 10
11 1 * I 11
12 1 * I 12
13 1 * [ 13
14 1 * [ 14
15 1 * I 15
16 1 * [ 16
17 1 % [ 17
18 1 3 I 18
19 1 * I 19
20 1 * I 20

X9 Mofit (B4 : 0.002) . t=0.13 TIRENBEETH, ZhRPELH
TWwd. t=0.30 TREFOXEIODEHFAMUL R RT3,

KO LY, BOBREIOTAO -7 OHEAP+H A RDIFCHENCT
%%Khofbéiiﬁﬁk%.%ﬁwi%é%ﬁ%t,$§ﬁﬁ&%&%—ﬁ
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DEHOAXELTOREAEEL TR I ERDbLD. ZThEE—FEAED RV
RORERDOBELWERLELZENT, ZOHERTEECR>TVI3LICEZ
5. FZTE—FHEE2ELCLTCHER2T-THaEk. E—FNEPHEPLPTEINEL
BAHTARECE>TLE>E. LArLEOERLLTEREBRAC R - 2. ‘
HEoZ &hs, TEXRHEZTORRALSIPOIXRRLETHDIZ LHD
5. FZTC, TITROEDEIILBEFEBRELAN>LE— N EEBZAIEOD
HlEET T 5.
) BRECROT, REZOEUAERIIIERIECHAITRVIERZTY
DT, 5o oBEHNABENILTIZIERETS. FRXIFELVL2TED
EoHlamERxEL LTV,
2) BHEAAENDIBENES LD E, ADBELDHELCSSLTERMED
PhBIETTHBIL, BHNINLZOEISCLIORLERE—NEMED RV
EHTHHIEEDLNRZOT, E—FEEHMOT I LT S.
LI BFHEEPIT-o-CHELZORDODEDHTH 5.

(%8

time = 0.15000D+00
a(0) = 0.1000000000D+01, a(5) = 0.7624113336D-02
a(l) = 0.1412116653D+00, a(6) = 0.
a(2) = 0.0, a(7) = -0.1483484263D-02
a(3) = -0.3133795590D-01, a(8) = 0.0
ald) = 0.0, a(®) = 0.0
I
time = 0.15, min = 0.38301D+00, max = 0.61699D+00
01 * I 0
11 * I 1
2 1 3 I 2
31 x I 3
4 1 3 I 4
51 * I b
6 1 x I b6
71 x I 7
8 1 X I 8
9 1 * I 9
10 1 * I 10
111 * I 11
12 1 * I 12
13 1 x I 13
14 1 X I 14
15 1 * [ 15
16 1 * I 16
17 1 X I 17
18 1 * [ 18
19 I * [ 19
20 1 * [ 20

K10 FHEASA—-—ZHEZ2IT-o-LEROEDOER.
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HEARNATA—-Z20HBEA2TOEVESELINV D L REECHETE L, ZThilBR
BRE—FHEHNARERIN, ZhHECRALATERdPo D THERKRT L.

4. £

Cahn-Hilliard FREAO I I BT FHFEV AR CHL T, 323BEESL S
SPEREERCETEDHR, WS OrORERZEACEDELERES &,
AR MVEREE L. BEFEORR, BFILFEAX—L2RAT I,
FEFEOERT (BIURKHEAAM) #EAZ2TbLbEWRD, HHThvwI tibh
S, SEIRTbEo kA, vavelet PHOWEHFEOENUELARDI Z Lk HA
HBLDTH 5.

5. #HE¥

AE) —ZANHBECI BERBECHEBGEZODETUILEBAL T EE S 2
HRAZIEZHOEEHEBELICRERHFOESLERT .
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