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Outline of Lecture 2

a exercises of Lecture 1

b finite difference approximations of derivatives

f method of undetermined coefficients

c finite difference matrices and their eigenvalues

e non-uniform grids & transformations

k boundary-value models (stationary) ⇒ exercises!

g outlook to Lecture 3

Paul Andries Zegeling Department of Mathematics, Utrecht University

Lecture 2



outline FDcalc MoUC FDmat eigenv 2D3D nonunif outlook

Finite differences [1]

Calculus of finite differences:
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Finite differences [2]
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Finite differences [3]
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Finite differences [4]
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Finite differences [5]

Method of undetermined coefficients:
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Finite differences [6]
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Finite differences [7]

Paul Andries Zegeling Department of Mathematics, Utrecht University

Lecture 2



outline FDcalc MoUC FDmat eigenv 2D3D nonunif outlook

Finite differences [8]
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Finite differences [9]
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Finite difference matrices [1]
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Finite difference matrices [2]

Paul Andries Zegeling Department of Mathematics, Utrecht University

Lecture 2



outline FDcalc MoUC FDmat eigenv 2D3D nonunif outlook

Finite difference matrices [3]
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Eigenvalues of FD matrices [1]
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Eigenvalues of FD matrices [2]
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Eigenvalues of FD matrices [3]
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Higher dimensions [1]
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Higher dimensions [2]
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Non-uniform grids [1]
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Non-uniform grids [2]
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Outlook to Lecture 3

A prepare exercises of Lecture 2 (see webpage!)

B Method-of-Lines (horizontal vs vertical)

C time-integration methods

Q stability regions
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