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Bl ZEFUIR-P TR (f=0), BOLE#R A

u(x,t) = %(1 — tanh 2x8V— t) .

) FH B XS AT 22 X3 Legendre 1335 Fl1 Legendre-Galerkin Chebyshev Fig ' 4k B 7 = 1077 v
=0.1, ZEXE [ -10,10] B8 2 =1 B RYERRBORZE LR 142 KIUETE , X230 94
A2 X[ -10,0]U0,10]F1 4 X[ -10,-2]7U[-2,0]U[0,2]U[2,10].

B2 FEAEFURR-T BT (1) (F#0), BILHHR

u(x,t) =sech’(ax — bt - ¢), (41)

RATTRE () PR, BRAMREE f(v,0) =107, a=b=1,c=0, v=1, fEX]i]
[-20,20] B3T3 Mo =1 B, D3R 22 DX 7 vk R i KBS 158 22 L 3 2. X6 2 X3 4 X3k
BB, Bl 1 BIE X [E] 43 A [ 20,01 U[0,20] FI[ -20,-4]U[-4,0]U[0,4]U[4,20].

FE L IRTG i T AE SR SRR i AR Ak BRI B, T A28 R DX [R] o 4 AR %R 4 1 I —
B 43w, DT B R 0 1 TC A AR B T (8 4 R AR /0 1) SR AT AR A5 A ) 5
UFAORG B, 2 1 A% 2 I3 AT 4 ARG M TIE S T 33K A5, ZEX R I 0, 22 X3 5 1k B i 1)

(40)

B IR ER A A Y 2
R 0= 1 RBRKIRANIZ IR T7 1 (40) BYRAHER2E (7 = 1077 ,» = 0.1, K[EH[-10,10])
Table I  Maximum error at ¢ = 1 by the single domain and the multidomain methods with7 = 107 ,» = 0. 1

for the solution (40) in the interval [ —10,10]

N single domain (N, ,N,) two domains (N,,N, ,N;,N,) four domains
80 3.83E-03 (140,40) 1.63E-05 (10,10,10,10) 7.67E-04
Legendre
120 3.88E-04 ( 60,60) 1.70E-07 ( 20,20,20,20) 7.61E-07
pseudospectral
hod 160 3.86E-05 ( 80,80) 1.31E-09 ( 30,30,30,30) 2.36E-09
methos
200 2.57E-06 (100,100) 3.08E-11 ( 40,40,40,40) 3.35E-11
80 3.89E-03 ( 40,40) 2.21E-05 ( 10,10,10,10) 9.44E-04
Legendre-Galerkin
120 4.03E-04 ( 60,60) 1.99E-07 ( 20,20,20,20) 1. 18E-06
Chebyshev
160 3.98E-05 ( 80,80) 1.40E-09 ( 30,30,30,30) 2.93E-09
collocation method
200 2.61E-06 (100,100) 3.22E-11 ( 40,40,40,40) 3.45E-11

R2 1= 1 BRI X5k (41) BERcRIIR2E (1 = 107 ,a = b = 1,c = 0,v = 1, K[A2N[-20,20])
Table 2 Maximum error at¢ = 1 by the single domain and the multidomain methods with

7=107,a=0b=1,c=0,v =1 for the solution (41) in the interval [ -20,20]

N single domain (N ,N,) two domains (N,,N,,N;,N,) four domains
80 1.84E-02 (140,40) 4.41E-05 (10,10,10,10) 1.43E-03
Legendre
120 8.03E-04 ( 60,60) 2.35E-07 (20,20,20,20) 1.26E-06
pseudospectral
hod 160 7.30E-05 ( 80,80) 8.60E-10 (30,30,30,30) 1.41E-09
metho
200 3.39E-06 (100,100) 9.40E-11 (40,40,40,40) 9.19E-11
80 1.89E-02 (140,40) 6.64E-05 (10,10,10,10) 2.34E-03
Legendre-Galerkin
120 8.39E-04 ( 60,60) 3.12E-07 (20,20,20,20) 1.55E-06
Chebyshev
160 7.57TE-05 ( 80,80) 8.23E-10 (30,30,30,30) 1.72E-09
collocation method
200 3.52E-06 (100,100) 9.39E-11 (40,40,40,40) 9.29E-11

6 45 i

A T 2 X1} Legendre #Uii fl Legendre-Galerkin Chebyshev it & J5i2:. 7 & 2 Frf
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AR RZ MR 5 M I, 8 M — w (b, — 0) & N, — o B, R CHYLELAIIR
AL, BT PAEAER h-p BUJ7ik. EAN BZ 07755 Laguerre 15 77 35 AH 45 A 0] FH i ok J6 5t IX Jak
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Multidomain Pseudospectral Methods for Nonlinear
Convection-Diffusion Equations

JI Yuan-yuan', WU Hua', MA He-ping', GUO Ben-yu’
(1. Department of Mathematics, Shanghai University, Shanghai 200444 , P. R. China;
2. Department of Mathematics, Shanghai Normal University
Shanghai 200234, P. R. China)

Abstract. Multidomain pseudospectral approximations to nonlinear convection-diffusion equa-
tions were considered. The schemes were formulated in the Legendre-Galerkin method but the
nonlinear term was collocated at the Legendre/Chebyshev-Gauss-Lobatto points inside each
subinterval. Appropriate base functions were introduced so that the matrix of system was
sparse and the method can be implemented efficiently and in parallel. The stability and the opti-
mal rate of convergence of the methods were proved. Numerical results were given for both the

single domain and the multidomain methods to make a comparison.

Key words: multidomain ; Legendre/Chebyshev collocation ; convection-diffusion equation



