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Numerical Dispersion/Dissipation 0
o _ . L u(k): o ispwain
Finite difference scheme Phruyi1 = Qpuy with symbol s(k).
Zjg = zoe"’g‘s(“)|£eik(jhx_ ‘ﬁ(t”)zht) b u(t); d‘“;f‘kﬂ
When is the scheme dissipative?
| s(khd] <
What is the phase speed?
\lpL - bq( k)—
\ klrﬂ- J
Dispersion?
€ Vol dhoeg kol/ o(cpuk le 01.9» WII\WS hoye u/ S am Sft’t:(
oVhen| wift tdlizpuiie ) .




Dispersion/Dissipation Analysis of ETBS
Let A\ = ah;/hy. Shown earlier: s(khy) =1 — \(1 — e~/khx),

sllel ) = (/ “A) <A e_ikh,

(i 5k
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Dispersion/Dissipation Analysis of ETBS: Fine Grid

e—iw(n)ht —1_ /\(1 N e—ikhx)

() = | A+ A((=i6) = | _Jin
Q—I-M(k}k‘ x| < u(y L
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Dispersion/Dissipation: Demo

» Demo: Experimenting with Dispersion and Dissipation [cleared]

» Demo: Dispersion and Dissipation [cleared]
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Outline

Finite Difference Methods for Time-Dependent Problems

A Glimpse of Parabolic PDEs
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Heat Equation

Heat equation (D > 0): - N,y =()
SN
ur = Duyy, (x,t) € R x (0,00),

u(x,0) = g(x) x € R.

Fundamental solution (g(x) = d(x)):

, IR et
ul ,”— hJITTTe e

Why is this a weird model?
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Schemes for the Heat Equation

Cook up some schemes for the heat equation.

Explicit Euler:

Implicit Euler:




