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Numerical Analysis and Simulation II:
Partial Differential Equations (PDEs)

Exercise Sheet 1- Classification and Transformation of Variables
Return of Exercise Sheet: April 24, 2012 (before the lecture)

Homework 1: Classification (4 Points)

1. Classify the following partial differential equations

Uz + 2Upy + 2Uyy + 4 Uy, + DUz + Uy +uy =0

e” Ugy — Ugx = 10g(l’2 + y2 + 22)
according to the conventions from Chapter 1.2 of the Lecture Course.

2. Classify also the following partial differential equations

Upg + 4 Ugy + 3Uyy + 33Uy —uy +2u =0

AUz + 20 Ugy + A Uyy + Uy + cuy +u = 0.

Homework 2: Laplace operator in polar coordinates (4 Points)

Show that the Laplace operator in polar coordinates has the following form:
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Homework 3: Classification (2 Points)

Determine the regions of the (x,y)-plane, where the equation
(14 ) ugy + 22y ugy +y2uyy +u; =0

is elliptic, hyperbolic or parabolic. Make a plot.



