alyy Q)= . —
efl W, x>9
\" -
Ql { ;“ = C f ! 7))
(._L ( &\ I = \S (i)’df T—v

N

¥t S AL

Vxel [kl 30 309
Val ey, luxl - (ol Il .
\L‘l"je\’ nm lj" < ")( ”+ " .

Ve N “)(” Q &) x=Q







Increasing Spatial Accuracy

Temporary Assumptlons
> f/(u) >0 4‘”%(0\ u/ ho
> fi=="i)(e. g Godunov in this situation)

Reconstruct uj 1/, using {@j_1, Ij, Tj11}. Accuracy? Names?

M;ﬂ'.’ > (@5 4R Yo Yy

- () - _
\A‘l,_li = —%\A) ~ J ("(A(u/»dh}

T

Compute fluxes, use increments over cell average:

s (1) - IR ()
.\-‘Q{uw,"‘kﬂ)) = Y@ 1vl/)
It Y2 ‘ -t
&,.('\ ‘;‘\_{1)
J
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Lax-Wendroff
For u; + auy, from finite difference:
“t+aut  a® At
Frum,ut) =" 2 2t ),
()= 2T R
Taylor in time: upy1 = up + Orugp - he + 02uy - hy /2 + O(h3).

Ug = = 2("15‘ ' l(own!cwslusa bid®

b~ (Nt (e, L)

—>

TS [fl(uj+1/2,£ : h_ = — '(uj_1/2,0)
y o~ =
As a Riemann solver:

u- ut terrr o _
A (u,ut) = W—f—[f (u®)(F(ut) — F(u))]. 154

f(uje) — f(uj—l,f)]
hx



Monotone Schemes

Definition (Monotone Scheme)

A scheme

ierr = U= M (Ujps o Uprg) = £ (Uj—p-1,- - Ujrg-1))

— (G i)

is called a montone scheme if G is a monotonically nondecreasing function
G(T,1,...,1) of each argument.
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Monotonicity for Three-Point Schemes
Three-Point Scheme:

G(Uj—l{uja ujp1) = = AlF (w4, wje1) = F7 (-1, )]

When is this monotone?

A20

9,6

~

<)

(% Q*(T,Ulékw c(@wh’ 6(7‘,
Dlw(yn' )<

3

J,

A2y -3,

(
G( -

L2 L -Aar )
V)

[

0,6(n;y, ", ny,l) s -

l

) 20

20
<| & C¥L

A ) J K(“J'/ )

€0

20
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Lax-Friedrichs is Monotone

(S gema(y), [
)+« fuh) & G
f(u=,ut) = 5 —§(u+—u )
Show: This is monotone.
af- iz{Ql(‘A)’ro() s0
L <Q [/
1




Monotone Schemes: Properties

Theorem (Good properties of monotone schemes)

» [ocal maximum principle:

min up < G(u); < max uj.

iestencil around j "~ i€stencil around j
» [l-contraction:
16(u) = G(V)llp2 < flu—= vl

» TVD:
TV(G(u)) < TV(u).

» Solutions to monotone schemes satisfy all entropy conditions.
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Godunov's Theorem

Theorem (Godunov)
Monotone schemes are at most first-order accurate.

What now?

|
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