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A NEW HIGH ACCURACY EXPLICIT DIFFERENCE SCHEME
WITH BRANCHING STABLE FOR SOLVING PARABOLIC
EQUATION OF ONE-DIMENSION

Ma Mingshu
(Department of Mathematics, Henan Normal University, Xinziang 453002)

Abstract
This paper presents a branching stable explicit difference scheme for solving
parabolic equation of one-dimension. The local truncation error for method is
O(At3? + Az?), stability condition is r < 1/2.
Key words: one-dimension parabolic equation, explicit difference scheme,

truncation error
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—é?-_—am, 0<.7:<L,t>0,a>0,
u(z,0) =p(z), 0<z<UL, v (2)
uw(0,t) = pi(t), w(L,t) = po(t), t>0. (3)
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B B AR, KR (1] AR A, REREE O(AL + Arh).
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He g1 =[4n—8r(4r +1)S — 8r + 2]/(2r Jg 2n+1), gi2 = [8r(n — 2r)S — 2n + 10r -
1]/(2r +2n+1), gnn = 1, g22 = 0, S = sin? 2 € [0,1]. G(S) MIFFIE TR

)\2 - g11/\ —g12 = 0. (6)
3138 10, $5T7R (6) WARWEE |\ 12l < 1 WRBELHER
lguf <1 -gi2 <2 (7)
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n>2r—1/2, (16)
n> (4r® 4+ 4r — 1)/(2 — 4r). (17)
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n > max{2r — 1/2,(4r? +4r — 1)/(2 — 4r)}
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§ 3. SHMERSESHENNBE

ZH n NiF A (18) 3l BRI T 77

L Yr<1/2 H2r—1/2 > 4r2 +4r — 1)/(2 — 4r) B, HEP r < 1/6, NEL
n>2r—1/2, AfERN, By =2r—1/2. HEEX (5) A

1 1 1 2

u?“ = (27" - 6)(%"4—1 +uj_g) + <§ - 4r)u;-‘ + g(u;‘;f + u;‘_"ll) + gu;‘_l, (19)
HEWHRER O(AL + Axt), Rtk A r < 1/6.

2. M r<1/2, B2r—1/2< (dr? +4r —1)/(2 — 4r) B}, #BP 1/6 <7 < 1/2, BEL
n > (4r? +4r — 1)/(2 — 4r), ABERR, By = (4r? +4r —1)/(2 — 4r). HEH L (5)
A

1 1
u?“ = (3r —3r? - Z>(u;l+l +uj_y) + (67"2 - —Q—)U;‘

1 3
+ (— - 3r2)(u?;f +u" ) + (67‘2 —6r + E)u?_l, (20)

4 j-t
HBMHRER O(AL + Ar?), BEtk&En 1/6 <r < 1/2.
Bt A AR (19), (20) WIXHERR O < r < 1/2, BAME—MEENREN O(AF +
Art) e E Al =B 8&R. T4 r=1/6 1, %=X (19) 5 (20) AR,
o (1] ok, tTFREE L (19), (20) A4 RRE I B K.

§ 4. HEBIF
A3 (8 4 3 o .
9t dzz S STShH 2D
w(z,0) =sinz, 0<x<I, (21)

u(0,t) =0, u(1,t) = e tsinl, ¢ >0,
FIAASCHE RS (1) 8 (p = 1R (37)) REEM, H ISR I Az = 1/10, At =
rAz? =r/100, » = 1/8, 1/4, 3/8, 1/2 kit&. AH{E, FME (21) MR u(z,t) =
e~ 'sinz SHHE— R uf, RIFHIC 1] #RFAHERIHEE n = 200 MERIE 1.

1

r=1/8 r=1/4

z KT A (19) | 3 [1] # K A3k (20) | 3 (1) #R
0.1 | 0.07775036 0.07775035 0.07773023 | 0.06055205 0.06055205 0.06053439
0.3 | 0.23015142 0.23015139 0.23009602 | 0.17924214 0.17924214 0.17919380
0.5 | 0.37337706 0.37337703 0.37330129 | 0.29078640 0.29078639 0.29072097
0.7 | 0.50171734 0.50171731 0.50164580 | 0.39073894 0.39073892 0.39067701
0.9 | 0.61005574 0.61005571 0.61002193 | 0.47511198 0.47511197 0.47508366
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g% 1

r=3/8 r=1/2

z KA A3k (20) | s (1] s Wi Aok (20) | o3 [1]
0.1 | 0.04715791 | 0.04715799 | 0.04714400 | 0.03672669 | 0.03674195 | 0.03671508
0.3 | 0.13959368 | 0.13959392 | 0.13955564 | 0.10871589 | 0.10875790 | 0.10868393
0.5 | 0.22646430 | 0.22646462 | 0.22641287 | 0.17637094 | 0.17642847 | 0.17632705
0.7 | 0.30430649 | 0.30430680 | 0.30425870 | 0.23699463 | 0.23704915 | 0.23695218
0.9 | 0.37001699 | 0.37001709 | 0.36999478 | 0.28817009 | 0.28819605 | 0.28814636
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