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Homework 1: Classification (4 Points)

1. Classify the following partial differential equations

uxx + 2uxy + 2uyy + 4uyz + 5uzz + ux + uy = 0

ez uxy − uxx = log(x2 + y2 + z2)

according to the conventions from Chapter 1.2 of the Lecture Course.

2. Classify also the following partial differential equations

uxx + 4uxy + 3uyy + 3ux − uy + 2u = 0

a uxx + 2a uxy + a uyy + b ux + c uy + 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

(1 + x)uxx + 2xy uxy + y2 uyy + ux = 0

is elliptic, hyperbolic or parabolic. Make a plot.


