The center value for the Godunov scheme is (supposing Riemann ICs at x;,1/o=0)

u 0<s,
{ulr 0>s, u > Ur,
u*(zjq1/2,) = u 0< f'(w),
(fH7H0) fl(w) <0< f/(ur) U <Up
Ur f/(ur) <0,

with
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according to my own calculation. We can simplify some more, to get

wp fur) < f(uwr),
{ wp flun) > Flu), Ui > Ur,

uy 0< f’(ul)7
(fN7H0) frw) <O< fllur) U< Up.
Uy f'(ur) <O,

This yields

Fivip = FW(@j11)2))

Flu) Flup) < fluwr),
{ Flur) flur) > flu), U > Uy,
= fuy) 0< f'(w),
(fN7H0) f(w) <0< fl(uy) U< Up
flur) F'(ur) <0,

maxue[uz,ur]f(u) up > U,

= f(wr) 0< f'(w),
miny efuy,ur) f(u) F/w) <O f(ur)  Up < Up

f(ur) f'(ur) <0,

_ max,ue[,%ur]f(u) ur > Uy,
ming ey, ,u,] f(w) w<u,

which is just what’s in the notes, thus verifying the claimed value u* for the Godunov scheme.



