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The Godunov Scheme / -
Altogether: — ~
_ _ h
Ojpy1 = Ujg — h—t(f(uj+1/2,z) — F(uj_ji/20))-

Overall algorithm? ‘ u;,,'l =’(',1 reduhy L

G
- lz_g consncl (1 }:L._ ! et - tade op o )

/ ]4{ H M‘CL S
_%}G\UL - SD\\IQ al'aw b P'O[ak\ cwf”&; “'i

- umjc ~ oblal ne) G g SSNEcE)
Ji b (o,
L4 / L
Heuristic time step restriction? \

b, < b /wa)(]( f’/@‘)/ ﬂ*( V\{q,b ("J:'z ,J;i)LM
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Riemann Problem

/!
ur + f(u)x =0, ,
uy x<0, JD {L‘): &
u(x,0) =
u x>0
Exact solution in the Burgers case?
e x< s} “ ‘
M_QZU/ /F Jlo(%
o
- i(b 5’»

V\(X'J‘): U‘L >< \/(QJFK’

. "/&_ ) OU\MW'(!C ng<u, 13 lfal“(\ﬂlt)h
K.: U\‘/ P
L U
M -~
m ul") Y = .«-&Luf
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Rieamnn Solver for a General Conservation Law

To complete the scheme: Need f*(u~,u™"). For Burgers: already known.
For a general convex (f”( ) > 0) conservation law?

>L i€ slod wifl sD0
M- shfsh 520

gl(,[a WK'A;“ e ,A‘} trrk %'(f);n S
{?[4»4) f{rl[_{'(u)éo N Jf
Jlo) il orF Jz'(u'} cd< f‘(u"
Equivalent to solve #JY sh twhan shk ' /(u, ):O

- max,+<y<,- F(u) ifu™ >ut,
B min,- <y<,+ f(u) ifu” <ut.

Sin

145



More Riemann Solvers

Downside of Godunov Riemann solver?

Ugh  selve Ql(u)):@”_
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Back to Advection ()

Consider or(!y f(u)= a@now. Riemann solver inspiration from FD?

Tor a 20, €765
O it g ittt
t N

< vl Prdl f 0542

h,

s u Y Pl bive) =Pl
/ + v {

h,

mU«J QCO- T

Qw(h-lw/éé AR a20 o o ‘E[((A*-m‘/
1%

¢Yid
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Side Note: First Order Upwind, Rewritten

U = e f “(ujes Ujra,e) — £ (Ujm1,0, Uj0)

hy hy
with B .
F*(u=,ut) = % - %(u+ —u").

~

P T S Y PTY S S - VW & ISPETTS 4
Iﬁe ZLs\ 1 L&L
L__\___/,J —_— ]

€TG5S Disslpabion

(LM ordp olirer
of lex.'

7

"numericed of I'Ssi/)o.["u.'
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Lax-Friedrichs
Generalize linear upwind flux for a nonlinear conservation law:

. au” +aut |4 _
Pl ) = 2 By,

. 7

Demo: Finite Volume Burgers [cleared] (Part I)
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