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Abstract

This paper develops a conservative discretization for a space-fractional Burgers equation, in
which the temporal Crank-Nicolson scheme and spacial finite difference method are used. Numer-
ical test shows that the convergence of this method is of order 2 in time and space.
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u(x,0)=uy(x), u(at)=u(h,t)=0, (1.2)

Hrfu,6>0, 0<a<l, uy(x) NETEEE, ol Caputo 7% 4
1 Ixau(s,t) 1
F(l—a) a  0s (x_s)a

JIRE (L) AT TS AU TE S5 AR S A B R AR R, Herh o B SRR M 1 RS A I S U TE
G BT A (B EARAN BN [1] . 6T FE(1.1), Sugimoto [LJFRT Wu S5 [2] 45 5l 458 FH A R 22 i i
TER T RREAT T Rk AT [BER T Chebyshev FC B VAR Z TR, 4 T FaE i iR
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2. Burgers FREE#HIER

EXMRSTT A X = jh+a, t,=nr, j=01-+N; n=01--,L, Hh=(b-a)/N, z=T/L, N,
L PASTERERL. 4 u T8 (X t, ) AL HORS A AL 4 B2 A uf FIUS . IS u; =u(x;.t).
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Table 1. Error and order of convergence in spatial direction when L = 10,000
Fe 1. &L =10,000 0, Z(E)7ELEIRERBSH

N 40 80 160 320 640 1280

e

max, 1.859x10*  4.658x107° 1.165%x10°  2912x10°  7.284x107 1.825x 10°®

Conv.rate 1.998 2.000 2.000 1.999 1.998

Table 2. Error and order of convergence in spatial direction when N = 8000

< 2. 2N =28000 A, EfE]75MEEAYIRE RIS

L 40 80 160 320 640 1280
max,, e i 6.661 x 107 1.671x 10° 4.187 x 10°® 1.050 x 10°® 2.654 x 1077 6.910 x 10°®
1.998 1.997 1.989 1.960
RN ) [ ZNIL]
—+t(1) —+1(1)
—o—t(61) || —o—1t(61) | |
t(121) (121)
—E—1{(181) | | —=—1(181) | |
e (241) - t(241)
(301) (301)
—7—1(361) | | ——1(361) | |
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Figure 1. Numerical solutions with singular solutions, 6 =0.1 (left)and &§=0.0 (right)
Bl #A “GRE BHEEER, 5=01 (A)Ms=00 (A)

#1132 Hlu,(x)=-sin(x), a=42, ©=001, a=-n, b=n, T=12, §=0185=0.
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