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Figure A.2: Initial data and numerical solution of the two dimensional Airy equation (A.2)
using the operator splitting method of Godunov type.

As the second example, we use a two dimensional Airy equation,

ut − 2uxxx + uyyy = 0, Ω = [−π, π]× [−π, π], (A.2)

which has exact solution u(x, y, t) = sin(x+ y − t). Thus, the solution should be a two
dimensional wave. A solution plot is given in Figure A.2, and we see that the solution
behaves as we expect. Thus, the operator splitting method works for this problem.
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Figure A.3: Initial data and numerical solution of the two dimensional viscous Burgers’ equation
(A.3) using the operator splitting method of Godunov type.

For the third example, we extend the one dimensional viscous Burgers’ equation,
ut + uuξ − κuξξ = 0, to two dimensions. This is done by using ξ = x + y and a change
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of variables, which gives

ut + uux + uuy − κ(uxx + uyy) = 0, [−2π, 2π]× [−2π, 2π]. (A.3)

This example is close related to (A.1), the only difference is the added diffusion which
will have an smoothing effect on the solutions. We use

u0(x, y) = sin(x2 + y2) e−
√
x2+y2

,

as the initial data and put κ = 0.05. The initial data should be traveled in the [1, 1]
direction and during this movement smoothed slightly out. From Figure A.3 we see that
the small initial waves far from origin are smoothed out and are gone at t = 2.0, and we
are left with the highest of the initial waves which are a tilted and smoothed version of
the initial wave.

These examples are good illustrations of the robustness of the operator splitting
method, and that the method can be applied to several different equation with great
success.
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B Small Biographies

The small biographies throughout the text, are based on the following references.

Stefan Banach
• http://en.wikipedia.org/wiki/Stefan Banach, date: 18 March 2011.

Joseph Valentin Boussinesq
• http://en.wikipedia.org/wiki/Joseph Valentin Boussinesq, date: 15 May 2011.

Johannes Martinus Burgers
• http://en.wikipedia.org/wiki/Johannes Martinus Burgers, date: 15 May 2011.

Augustin Louis Cauchy
• http://snl.no/Augustin Louis Cauchy, date: 15 May 2011.
• Page 61 in [25].

John Crank
• http://en.wikipedia.org/wiki/John Crank, date: 19 May 2011.

Jean-Marie Duhamel
• http://en.wikipedia.org/wiki/Jean-Marie Duhamel, date: 18 March 2011.
• http://www.britannica.com/EBchecked/topic/173205/Jean-Marie-Constant-

Duhamel, date: 18 March 2011.

Euclid
• http://snl.no/Evklid/gresk matematiker, date: 23 March 2011.
• http://en.wikipedia.org/wiki/Euclid, date: 23 March 2011.
• Page 110 in [25].

Jean Baptiste Joseph Fourier
• http://snl.no/Jean Baptiste Joseph Fourier, date: 15 May 2011.
• Page 133 in [25].
• http://en.wikipedia.org/wiki/Joseph Fourier, date: 15 May 2011.

Maurice René Fréchet
• http://en.wikipedia.org/wiki/Maurice Rene Frechet, date: 18 March 2011.

Kurt Otto Friedrichs
• http://en.wikipedia.org/wiki/Kurt O. Friedrichs, date: 19 May 2011.

Josiah Willard Gibbs
• http://snl.no/Josiah Willard Gibbs, date: 19 May 2011.
• http://en.wikipedia.org/wiki/Willard Gibbs, date: 19 May 2011.

Sergei Konstantinovich Godunov
• http://en.wikipedia.org/wiki/Sergei K. Godunov, date: 15 May 2011.

David Hilbert
• http://snl.no/David Hilbert, date: 18 March 2011.
• Page 171 in [25].
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http://en.wikipedia.org/wiki/Joseph_Valentin_Boussinesq
http://en.wikipedia.org/wiki/Johannes_Martinus_Burgers
http://snl.no/Augustin_Louis_Cauchy
http://en.wikipedia.org/wiki/John_Crank
http://en.wikipedia.org/wiki/Jean-Marie_Duhamel
http://www.britannica.com/EBchecked/topic/173205/Jean-Marie-Constant-Duhamel
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http://en.wikipedia.org/wiki/Maurice_Rene_Frechet
http://en.wikipedia.org/wiki/Kurt_O._Friedrichs
http://snl.no/Josiah_Willard_Gibbs
http://en.wikipedia.org/wiki/Willard_Gibbs
http://en.wikipedia.org/wiki/Sergei_K._Godunov
http://snl.no/David_Hilbert
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• http://en.wikipedia.org/wiki/David Hilbert, date: 18 March 2011.

Diedrik Korteweg
• http://en.wikipedia.org/wiki/Diederik Korteweg, date: 15 May 2011.

Peter David Lax
• http://snl.no/Peter D. Lax, date: 19 May 2011.
• http://www.abelprisen.no/no/prisvinnere/2005/, date: 19 May 2011.
• http://en.wikipedia.org/wiki/Peter Lax, date: 19 May 2011.

Bram Van Leer
• http://en.wikipedia.org/wiki/Bram van Leer, date: 19 May 2011.

Gottfried Wilhelm Leibniz
• http://snl.no/Gottfried Wilhelm Leibniz, date: 16 May 2011.
• Pages 273-275 in [25].
• http://en.wikipedia.org/wiki/Leibniz, date: 16 May 2011.

Marius Sophus Lie
• http://snl.no/Sophus Lie, date: 21 May 2011.
• Page 277 in [25].
• http://en.wikipedia.org/wiki/Sophus Lie, date: 21 May 2011.

Claude-Louis Navier
• http://en.wikipedia.org/wiki/Claude-Louis Navier, date: 15 May 2011.

Haim Nessyahu
• http://www.cscamm.umd.edu/people/faculty/tadmor/students/

HaimNessyahu.htm, date 19 May 2011.

Phyllis Nicolson
• http://en.wikipedia.org/wiki/Phyllis Nicolson, date: 19 May 2011.

Marc-Antoine Parseval
• http://en.wikipedia.org/wiki/Parseval, date: 15 May 2011.

Michel Plancherel
• http://en.wikipedia.org/wiki/Plancherel, date: 15 May 2011.

Giuseppe Peano
• http://snl.no/Giuseppe Peano, date: 15 May 2011.
• Page 345 in [25].
• http://en.wikipedia.org/wiki/Giuseppe Peano, date: 15 May 2011.

John William Strutt Rayleigh
• http://snl.no/John William Strutt Rayleigh, date: 15 May 2011.
• http://en.wikipedia.org/wiki/John William Strutt, 3rd Baron Rayleigh,

date: 15 May 2011.

John Scott Russel
• http://en.wikipedia.org/wiki/John Scott Russell, date: 15 May 2011.
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http://en.wikipedia.org/wiki/Giuseppe_Peano
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Erwin Schrödinger
• http://en.wikipedia.org/wiki/Erwin Schrodinger, date: 15 May 2011.
• http://snl.no/Erwin Schrödinger, date: 15 May 2011.

Laurent Schwartz
• http://snl.no/Laurent Schwartz, date 15 May 2011.
• http://en.wikipedia.org/wiki/Laurent Schwartz, date 15 May 2011.

Karl Hermann Amandus Schwarz
• http://en.wikipedia.org/wiki/Hermann Amandus Schwarz, date: 15 May 2011.

Sergei Lvovich Sobolev
• http://en.wikipedia.org/wiki/Sergei Sobolev, date: 18 March 2011.

Sir George Gabriel Stokes
• http://en.wikipedia.org/wiki/George Gabriel Stokes, date: 15 May 2011.
• http://snl.no/George Gabriel%2C Sir Stokes, date: 15 May 2011.

William Gilbert Strang
• http://www-math.mit.edu/∼gs/, date: 15 May 2011.
• http://en.wikipedia.org/wiki/Gilbert Strang, date: 15 May 2011.

Eitan Tadmor
• Computational Methods in Applied Mathematics, Vol.4, No.3, pp. 265–270, 2004.
• http://www.cscamm.umd.edu/people/faculty/tadmor/, date: 19 May 2011.

Brook Taylor
• http://snl.no/Brook Taylor, date: 15 May 2011.
• Page 433 in [25]
• http://en.wikipedia.org/wiki/Brook taylor, date: 15 May 2011.

Gustav de Vries
• http://en.wikipedia.org/wiki/Gustav de Vries, date: 15 May 2011.

Burton Wendroff
• http://www.math.unm.edu/∼bbw/, date: 19 May 2011.
• http://en.wikipedia.org/wiki/Burton Wendroff, date: 19 May 2011.

William Henry Young
• http://en.wikipedia.org/wiki/William Henry Young, date: 16 May 2011.
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