RLFHFER )%, 5519 4 555 BA(1998 45 5 A) N E 220 ) 2 g 25 2 o
Applied M athem atics and Mechanics N5 O T S o I ¢

ERE

(TR PRHERE, 1997 F 6 H 17 HIE)

AT — MR TR EEE =R AE s, KR EEE M N r =
At/Ax?= At/AyP= At/Az? S U/4, BRHRZEN O(A %+ Ax?) e
EAEE RRAESER ST
0241

il

§1. 3

FEY BB U AR 3 SRR 20, 220 2 38 ISR A 1 W 2105 R (0 TR, £E = 25 0, H

RO HOAE A

Vs

Ou _ Qu, 0w, Qu

ot ~ ax2+ aylé-i— az2
u(x,y,2,00 = ®lx,9,z) (O<x,y,z <1) (1.2)
w(O y,z,t)= fi(y.z.,t),u(Ly,z,t) = foy,z,t) (0<y,z <1t 20) (1.3)
w(x,0,z,0)= Wi(n,z,0),u(x,1,z,1)= Ho(x,z,1) (0S<ux,z KLt 20)(L4)
w(x,y,00t)= Vi(g,y,t),u(x, v, 1,6)= Ya(x,y,t) (0<uz,y <Lt 20)(L5)

(0< x,y,z2< 1,t> 0) (1.1)

fifp L3 1e) U 22 oo 3K, R R HL R ST, @ SO 1] [ 2] IR e AR I 1Y) A
2, DRFF T IS v R B A BV IR IR ZE ) , (BRI ] 452, HLORAK T 1]4[2]
ks SR BRI ¢ /6 (PR« SORI U 117 290 B0l 2558 SHE R0 HTAR 4

§ 2. Zoik G

B A NP, Ax, Ay, Az IR N« y, z TR AREE L, B Ax = Ay

= Az = VM (M NIEEE) R NRSS 8 20 TR EE Moy kg1 1)

© W IBTE R ERCE R, EHT 2 453002
465



466 5 9] 4

_ 1[ 1, 1 n 1 1 r,»,l]
¢ = [2 ¥ 12r} A+ [2 12 Awt
1 01 02 . 03 04 .
b ! %m[[zﬂ+ ?<> wijk + [ZD+ EO !
Har r= At/sz, wir KN U TET R (idx, j Ay, kAz, nAt) ZbI1E,
Auf = Wi = uf,

Oujr = (-0+,0+ . 0) wjs,
Oqu = (x <>+ y0+ z<>) U/i;k,

n n n n n n
e duighk = wijb Lke 1+ Wij- Lkt 14+ Wi, j+ L1+ ui,j-1, k1— duipk,

QUi = wije Lkt Ul jon bt Ui et + ui - 1— dui,
HARKHE, 00 ~ 04 BFFESHe
Y TRE( L. 1) E‘Jﬁi@\ﬁﬁﬁ‘ﬁ?ﬁﬁ‘ﬁi YA
|l & 2 * o &

(21)

Pt q
~ 2t S 2+ 5 2 Ky £ wF
or | ox2 " 092" 352 up: ox2 " 9y2 T 522] uw  (p, g NARIERY

(2.2)

B (2. 1) A S8 B8 w LHAE S (i Ax, j Ay, kAz, nAt) ZEREIFHT Taylor 205048

A, I (2.2) 5 &A1
ou  _1_ 62

82

1

+ 112Ax (O1+ O2+ O3+ 94) Y 2+ 1A% [(61+ 03) — 2( 02+ 04)]

ot o'y o'y 2 2 4
. [ax28y2+ 8y28z2+ 5. %02 + O(AtAx"+ A"+ Ax7)
Rl

O+ 02+ 03+ 04= 1

. B+ 04=0

O+ 03— 202— 204= 0
ST, (2. 1) REEITR 2005 O Atax + A+ Ax')e BT

O( At Ax?) <max{0(m2), 0(Ax4)}
(2. 1) RIRZEM R O( A+ ax') e (2 3) 43

b= 0 O2= 1- 0 6= 20 fi=- 2+ 0

Rebh EAEAN (2. 1) 3, AR s = R R Bl 20 4% 30

9 1- 6 ] n [L 1
PRI Wikt |7 12,

w|l\.)

1, L Wi = [Lr+ r

)
f—\

2 12r
0 vy O+[%—4ﬁrm+[g—%r<>]u7fk
Hr, 0 TR S, 2 0= /3 1, #8200 2. 4) B A RIRRI R

R R ] 1
2% 12r wlik = ({6T+ E( O+ &) wik + 2T 1o Uk X

(2.3)



Pt = S 4 0 TR T AR ) — T 1 R A% X 467

§ 3. REMED T

JiF( 2 5) = AR AR HUE R, D. Richtmyer B i, %14 2 24 J7 R4l 5130 47 0 AR &,
Bt 52 S IR TR, SRR TR e (2. 5) R B PR Ry

L, Loy [ x oo (1),
[5+ 12, “ik= 6r+ 6(D+ 00) wi + [2 12r}vlj1 (3.1)
n+l _ n
vik = Wik
FRPaNGE 2 1 4T B Fourier 771, &
uik= u'exp[I(pTki+ ¢+ (Tkk)]
v = v'exp/ I (pTwi+ qTj+ [Tkr)]
ZSuN R oA A
wijk = 1 Wijk, Wik = — 1Ujk .
Ouij 8A 1uj Ouj 16B 1 uj 3.3
QT[ gT[ %
Hr, A= $%+ s%+ s%,Bl: s%+ s%+ s%— s%s%— s%s%— s%s%,sl: sin 2Ax,$2: sin ZA ,
. ITAz
s3= sin

2
$(3.2) RARN(3.1 ﬁ%ﬂﬁﬁm 3) k, A

)
|: n+ 1 |: - C/A I;&un
0 Gyt

1. 1 5, i 8 I S B AL
Ho A4 = o+ 12r,B—— 6r 3A1r+ 3Blr,C—— >t 1oy Wk (3. 1) BB REE
RN
- B/A - C/A
G(S%’ S%,S%): |:g11 g12 _ |: i|
g g» 1 0
HAF T RN

AN+ BA+ C= 0 (3.4)
N IHRATE B LA b R T o I SER, 1 5.
19 SERB DT RE(3. 4) (A > 0) FIPIHAEBUINT 25T 1 I TR B 460
A= C 20, A+ B+ C 20, A- B+ C 20 (3.5)
29 k(3. 1) B 2. 5) B, RV FERR G"(s1, 53, s3)(sT, 52, 83 € [0, 1], n =
1,2, ) —EHERNFELMNR
(D)1 N2 | SN2 (3. 1) sCRMEIR RS R A7 12 3. 4) IR,
(2) No| | 1- %I gii+ g22|2 ’ N N(l)(l (gl(l)— g122)22+ 4ggail)
c N(l)((gll— gzz)z) N N(l)(g%z) N N(l)(g%I)
Hrb, No(f (51, 53, 53)) RAZINS (51, 53, s3) 7670, 1] KA I SR A0 A EARE A
it) -
B SV 4R ESKR(3. 1) B2.5) Fae .
HHEAIG BT 2 IR 1) e RIEEIFL 1, S A3 5) S, 2
A



468 5 i B

A+ B+ C= Tar+ B 204 B 20),

3 3
1

A- B+ C= 3.t %(s%s%+ 353+ s%s%)r— 4(s%+ s3+ s%)r
PR32 BT DUSR Y £ (s, 53, 53) = —+ _(81S2+ 353+ Sisi)r— d(si+ si+ s3)r M

ME—OF i 3/4, 3/4,3/4), K= A - B+ C E’JB:(ME— mm{f(o 0,0),f(1,0,0), (1, 1,0),

£(0,1,0),7(0,0, 1), £ (L0, 1), f(L L1),f(0,1,1),f (34 34, 3/4)}: .- 12—’, Rgi

- 1? 20,0 r SV4,3EA- B+ C 20

LEEFRE, Y r S V4B, K1) W2 . Tﬁﬂﬂ‘"%‘mﬁ:(@ BN g2 = 1, AT
No(ga1) S, WUEFATE(2) BOLAY 708 Ak Al 1 4g11— gh+ 4gia= OMOLHT s, s3, s3

B AL, BCEAET [0, 17+ H1- Zgn: 073 g11= 4, fRAN g11+ dg12= 0fF gin= -

1,1H g1z =

~C/A, TRA= C, au% ﬁ: j_ o BAHER M > 0 (A SRR 51, 53,

s3HEAMEAE . T RE r K14, 204K (3.1) Bl(2.5) R e PHESE
Mr= V6, #K(2.5) BON— Ma Rz Bk
Tl = [1+ 2o O+ O ubs (3.6)
BERE ST 2] i (14)

§4. FfE Bl 1

2 FEAAAE A 8
2 2 2
S~ gqu %7% gz_uz (0< x.y.2< Lt>0)

u(x,y,z,0) = sin(x,y, z) (0<x,y,z <1)
u(0,y,z,t) = exp/[— 3t]/sin(y+ z) < < S
u(l,y,z,t) = exp/— 3¢]sin( 1+ y + z) (0Sy, 2 5Lt 20 (4.1)
u(x,0,z,t) = exp/[— 3t/sin(x + z)
u(x,1,z,t) = exp/[- 3t]sin(x + 1+ z)

o u(x,y,0,t) = exp/[- 3t]s%n(x+ y) O<x,y <L >O)
u(x,y, 1, t)= exp/- 3t]/sin(x+ y+ 1)

M AR 2. 5) THE (4. 1) U R

ﬂjﬁeﬁ@ﬁ FHTD (4. 1) BIRSERAE w(x, v, 2, 1) = exp[— 3t]sin(x+ y+ z ) HE R
18wy, RGN (2.5) WHBIA 2SR ME 1-




Pt = S 4 0 TR T AR ) — T 1 R A% X 469

1 At= 001, Ax = 02 r= 1/4
(x,y,2) (2 5) s 1 ik (x,y,2) (2 5) s 1 ik
(0.2,0.2,0.2) 0. 125990 0. 125989 (0.8,0.2,0. 6) 0. 223037 0.223035
(0.4,0.2,0.2) 0. 160066 0. 160064 (0.8,0.2,0. 8) 0. 217296 0.217295
(0.6,0.2,0.2) 0. 187760 0. 187758 (0.8,0.4,0. 8) 0. 202894 0.202892
(0.8,0.2,0.2) 0. 207968 0. 207966 (0.8,0.6,0. 8) 0. 180402 0. 180400
(0.8,0.2,0. 4) 0. 219886 0. 219884 (0.8,0.8,0. 8) 0. 150718 0.150716

R 1 RYI=JZEAZI(2. 5) MOFEE 22 =i, 5 B T 584 M

W SCOT, = A AL T R K — AN I kG A TR, 18(4) (1992),20—25.
W30, S = AR MR 7 R B RS R S, AR AR R AR (B AR AR, 16(2) (1995), 128—
133.

S. Mckee, A generalizalion of the Du Fort_Frakel Scheme, J. Inst. Maths. Appliecs, 1 (1972),
42—438.

IR, ZERER G (k, At) —BUR TR B AT R Z 5 TR e V) RLH, 2 R A
HUE AR, 2(2) (1980),41—53.

A New High _Order Accuracy Explicit Difference Scheme for
Solving Three Dimensional Parabolic Equations

Ma Mingshu
(Department of Mathematics, Henan Normal University, Xinxiang Henan 453002, P.R . China)

Abstract
In this paper, a new three level explicit difference scheme with high acairacy is proposed for
solving three dimensional parabolic equations. It is shown that the truncation error of the scheme is
O( At” + Ax*) and the condition of stability of the scheme isr < 1/4 .
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