Elementary Numerical PDE
Advection equation
with discontinuous solution.
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2 Advection Equation With Discontinuous So-
lution

%5 Advection equation

wtcu, =0 —1l<ax<l1 O0<t<l1
up(x) =1 —-1<x<-05
up(x) =0 —05<x<0

HrcRp s, RIBBFATERMD A8, BFRELREE
ZIE#E R u(x — ct). BRFR=TEERZE2¥:(1) Upwind
(2) Lax-Friedrichs (3) Lax-Wendroff,

2.1 Upwind

BEEHE—REIA Upwind . FEHEEIEREE, % c =
1, Upwind /58 u; + cu, = OBEEULR

ck
-
k BB U b, h A S 22 R BB e Bk /h = 0.5k 0.8,
SEBn = 100,200, 400, 800, HH R 0E| 1 #RYE, HiEE
BERBIER, LERBER.

n+1 n n n



n=100, upwind, t=1.00
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n=510, upwind, t=1.00
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2.2 Lax-Friedrichs
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n=100, Lax—Friedrichs, t=1.00
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n=510, Lax—Friedrichs, t=1.00
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2.3 Lax-Wendroff
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n=100, Lax-Wendroff, t=1.00 n=200, Lax-Wendroff, t=1.00
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3 Nonlinear method

3.1 Artificial Viscosity

1 Lax-Wendroff {EeE

Ut = U — (U — Uy + S (U — 207 + UL
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n=100, Lax-Wendroff von Leer, t=1.00
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n=510, Lax—-Wendroff von Leer, t=1.00
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n=100, Lax-Wendroff Superbee, t=1.01 n=200, Lax-Wendroff Superbee, t=1.00
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