


Numerical Dispersion/Dissipation
Finite difference scheme Phuℓ+1 = Qhuℓ with symbol s(k).

zj ,ℓ = z0e
log|s(κ)|ℓe

ik
�
jhx−−φ(κ)

kht
ℓht

�

When is the scheme dissipative?

What is the phase speed?

Dispersion?
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Dispersion/Dissipation Analysis of ETBS
Let λ = aht/hx . Shown earlier: s(khx) = 1 − λ(1 − e−ikhx ).
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Dispersion/Dissipation Analysis of ETBS: Fine Grid

e−iω(κ)ht = 1 − λ(1 − e−ikhx )
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Dispersion/Dissipation: Demo

▶ Demo: Experimenting with Dispersion and Dissipation [cleared]
▶ Demo: Dispersion and Dissipation [cleared]
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Outline

Introduction

Finite Difference Methods for Time-Dependent Problems
1D Advection
Stability and Convergence
Von Neumann Stability
Dispersion and Dissipation
A Glimpse of Parabolic PDEs

Finite Volume Methods for Hyperbolic Conservation Laws

Finite Element Methods for Elliptic Problems

Discontinuous Galerkin Methods for Hyperbolic Problems
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Heat Equation

Heat equation (D > 0):

ut = Duxx , (x , t) ∈ R× (0,∞),

u(x , 0) = g(x) x ∈ R.

Fundamental solution (g(x) = δ(x)):

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:
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