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AENBRAERBENREER - — R 8O 2
Uy =Qllyy -+ fu™(1—u) a.n

BalEgmp k. (LD LR 2 ERu(x,t) MNEHEEM KR, GRE—, WS
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HERYE A LIREFEITEHNA, BEMRIEKEERAFINREN S X, BiES5H
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HAB.DKREBR VEEKITIET®, Hn=1, 2 BHEBEIRIITENET
KpfR, YUn=I1K, F

u={l+expl/ B/6a (x—Ut)]}"* (1.2)
Hit U=5 af/6; Hn=20, H

u={l+expl/ f/2a (x—V)]}"! (1.3)
g2 V=usaB/2.
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ZEENRE, X EAYTRDB RIS BTG ROBE® EENEERSS A1
B EES, Hl TEHRBI/MRENE RN IRE.
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Bt & Weber" /B i —#& Petrov-Galerkin R, X BHMBEME LA ITLT
Fisher FIRA M i, ARG ERET B Ddn=2 IRETBHE. BEERT Bkt
WEME S, WHETHRAEAU(—oo)=1, u(co)=0MTESH. MNEERERMS
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{ e — Qthy— Pu(1—1)=0 — oo x< 00 ,t>0 (2.1a)
u(x,0)=1(x) x€S2 (2.1b)
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0, x| >1
70) x<—2
[(x+2)3/6, —2<lx<{—1
—(3x*+6x*—4)/6, —1<x<0
P(x)= . .
(3x*—6x*+4)/86, 0<x<1
—(x—2)%/6, 1<x<2
0, x>2

R (8 o Bk {85 (20} AL {95( %))
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WL HPTFIR/AIZIN + 1/EEinstein 558 kM, #(2.3MAA(2.12), &

(7=1,2,-+,N+1)
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R U,;=dU,/dt, —HSRI"EZBRWB X TERSEFE, £ NEKRER, £ ¥ A
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BETFU, (O ERNE B8y T BE
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He
1 -1, J=i
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0 lo, HRE

RABH A2 6Ny, 7
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HBOH S K, Us=U(n).
(2. AU R R 24, KFANewton-Raphson ki@, it Ui+ht
Ui e ks ki, MAUUT kR R SR A
AU+ =B, (i=1,,N+1) (2.8)
i
A=Mi | 1-2BUT A+ S AU |- D Qu

Bi=My {Us — J wBL(U3* P~ (U1 + (U3 = 2(U3 )1}

-+ ’%' I"Q{IU';

Ay RETEREG. BRI TRERE, (2.8)7 HGaussi¥tikR .
THMEREBEER SR TR 1)MEFEHGETERE, &
R(u)=20[t%— qti,e— Pu*(1—u)1/11 (2.9)
RPC2 la) b aETFRUNEEEM Gl E X RIMSIANG HEHRET20/11, 12 (2.4) &
ZRIBEBRETHRID:, B
D,(H)EMuﬁj—QuUj—ﬂMu(U?—Ug) (2.10)
¥Taylor &

5 6

foam D E L4008, frn= D (210 /T (20

™0 =0

AT RFE L Bxy ERBE U Rt EU TR0, 2—ERENER, RMNER
Dy(u)—[R(#)1e=5[ R(#)1,=eh*/11+O0(H*)  (i=1,-,N+1) (2.11)
HALR(4) IR LR(WJaasdy B Jg R(u) R BN 289 ZBHR SRS Kool BALIR(8)Jeai =0,
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#(2. 11)REH BT Di(v) 5 R(u)mgE L, XETTﬁ%ﬁ§ﬁOM0;§fWWAwﬁ
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A, HEBNEBENRERO(?, k), i F Newton-Raphson B AN, AT LU & H
B2 2RI BE, UREE MBS BEEO, PR E,

HAER(2. 1a)5RBHIFERYE, ERABANBEERS IS, Rl kBOBEIHRR
B, Yr, AEMSAEEREER, LBRIYBRT BTNRETERE,
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AT EFEHRE AR AEQIFEE, RONERRI I ESSEBE, UENILE
u(a,t)=1, u.(a,t)=0 (2.12)
Ex=b3, RukENxBHEIFBAE. IREEASBRREN
xy=a+jh  (j=0,1,-+,N)
EEFU,=1, U,=0, BEEHR 1 HHESE, j=1 S N{kEinsteinZyERM, % i=1,2
B, 2B EBARA
D\(u)=10a/11k*=g,, D,(8)=10a/33k*=
FFI3<IN, BED(u)=0, HH XS ‘#mﬁﬁNewton Raphson &k REH

A Uit i=E;  (i=1,2,+,N) (2.13)
B
E‘= {B‘+Q‘T (l=1,2)
B, (3<i<IV)
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BORHS f(1.3)TEt =00 (&
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1y *
1)=<- — 2
e={ (w0, }
REHHe()X 10°WEFRTEL TEEH, VIELD,1, e(HHO(107) BY, AERHE
RS ST F 2251

1 , SRS WAL B
t 1.0 2.0 3.0 4.0
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S(t)=§:u(x,t)dx

B BW =dS/dtit BITHERE. RIPRHARANAWVER SHERE =~ af/2 L
B/ -W)X10°. NHEBEBBWIENTY, MAENRERIC B, ZRREZESERLEHR
B EEO(<, R R B,

2, RRMEEWRENMME

B ) {Eu,(x)=sech?l0x, 7|
AR 1 ft=0H3t=40, BF
At=2EH—& @i £k, mE2, 0.8l
B F o 3Rk > =0/ LY BT
RKTFREBN, FUEEERR ol
BITHE; REHET RAMOR
L, REFEREARMEEESE o)
8 LF. 3l =30, EOIH B
MZ. HEE T, Bt=30 o2
i, TEH ARG ERENV

VOT u(x.0)

e, WHIARTE, BHe O e
A AT R R
i M3 BREMERENE (FK) SEN.
V= ~ aﬂ/z =0,223607 t=08f t=20, At=1
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t 30 32 34 36 l 38 40
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PRI x<<—1
u(x)=q 1, —1<x<1
e—lo(l-—l), x>l

R T =085t =20, SRA=MAHRMPE 3. HhBIH AU 00 BER o = O -
B RN, BZMBY RN, TUDREAZEME, BERAN, BEEERN
T, TERRETHHERPE, Bi=10EEUBRIAL, HEBRITR. bkt
HfEmEEW (At=2)ks, WHIRRA LA, HBWH AT B EEREY.
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t ‘ 10 ' 12 i 14 16 18 20 .

i '
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RNERBGEATINERRBESDERRR [ ETHE, HBRTHRELRTR, W5

L3, ANFAMBEE REBRTENEBE. MENEARE, B0 RERKE 2R

KiE. MM REESAGRTEBOTBREAEBRERSRAKRGNER o, BHX, W5
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Abstract

A nonlinear reaction-diffusion equation is studied numerically by a Petrov-
Galerkin Finite Element Method, which has been proved to be 2nd-order accurate
in time and 4th-order in space, The comparison between the exact and numerical so-
lutions of progressive waves shows that this numerical scheme is quite accurate,
stable and efficient, It is also shown that any local disturbance that will spread,
have a full growth and finally form two progressive waves propagating ias both
directions, The shape and the speed of the long term progressive waves are deter-

mined by the system itself, and do not depend on the details of the initial values,

Key words reaction-diffusion equation, Petrov-Galerkin Finite Element Method,

progressive wave



