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Problem 1.1 (Classification - 4 Points)

Classify the following equations:

(a) ut = uxx + 2ux + u

(b) ut = uxx + e−t

(c) uxx + 3uxy + uyy = sinx

(d) utt = uuxxxx + e−t

Problem 1.2 (Transformation into normal form - 12 Points)

Transform into normal form the following equations

(a) uxx − 2xuxy − 1
x
ux = 0, x > 0,

(b) uxx + 2uxy + x2ux = e−x2/2.

Problem 1.3 (Definition of the type - 9 Points)

Define the type (elliptic, parabolic, etc.) of the following equations

(i) xuxx + 2xuxy + (x− 1)uyy = 0,

(ii) uxy − 2uxz + uyz + ux + 1
2
uy = 0,

(iii) uxx + 2uxy + 2uxz + uyy + 2uyz + uzz − u = 0.

Problem 1.4 (Solving PDE - 5 Points)

Can you find all functions u(x, y) that satisfy to the equation

∂2u(x, y)

∂x∂y
= 0?

How many are there?
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