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Schemes in Conservation Form VLHJ(L))(?—O

Definition (Conservative Scheme)

A conservation law scheme is called conservative iff it can be written as
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Theorem (Lax-Wendroff)

If the solution {u;j,} to a conservative scheme converges (as At,Ax — 0)
boundedly almost everywhere to a function u(x,t), then u is a weak
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Finite Volume Schemes

0of5: dhe numbens $hal MP;mJ

Finite volume: ldea? e $0(kt‘lf\
w(a)
o= \ Y“{L k)'} 3(,’4,’1
Wy = = u(x) Av
hy?
3
(\
_ tt)lﬂ AN ) €1
W
— \ 0

Y,rN'M\a. ;l\oths {’Yo\m \'\M\l

adiecn nlevfaces

N = s [)'] b ¢ by



Developing Finite Volume
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Flux Integrals?
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The Godunov Scheme
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Riemann Problem
Consider the Riemann problem:

us + f(u)x =0,
u x<0,
u(x,O):{ 5 x>0
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Exact solution in the Burgers case? \(.Y(ulf'%l

U\/

\,

by %< st

Uy )(;11' “}

u(x,“ = g W xem b

?(/4- o”r\NW"’g °

“ >3 V,t

v

2u,

[Loie

— S(at‘

— Vﬂl[a

hin,




Riemann Problems in Gengral

Analytically solvable?

Can information only travel at finite speed in conservation laws? Why?




Rieamnn Solver for a General Conservation Law

To complete the scheme: Need f*(u—, u™). For Burgers: already known.

For a general (convex/concave-f) conservation law?
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More Riemann Solvers

Downside of Godunov Riemann solver?
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Back to Advection

Consider only f(u) = au for now. Riemann solver inspiration from FD?

220  C IR

O W= A4 ¢ 4 “)e~"jan
bt N

= \ﬂ—lﬁ'-(fi“ + W‘").A ’Q(“f-:,,l
t -
- ‘ﬂ&ﬁ&* c Wvﬂm.w’;l',t' Jx ve)
I \' |

) - wl! Wt
p—

L
pmplies ETBs Jte )= i)
con Ve l\«\wtmld L\

m@\lstw







