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Exercise 1: Determine the type of the following partial differential equations

a) 2uxx − 8uxy + 8uyy + uy = u ,

b) 2uxy + uyy + xux = cos(y) ,

c) 3uxx + 2uxy + uyy = 0 ,

d) uxx + exuyy + sin(x)(ux + uy) = y + x ,

e) (x2 + y2)uxx + 2(x+ y)uxy + uyy = 0 .

Exercise 2: Given the initial value problem

uxx − 3uxt − 4utt = 0 for x ∈ R, t ∈ R+

u(x, 0) = 0 for x ∈ R,
ut(x, 0) = 2xe−x2

. for x ∈ R.

Solve the problem using substitution α = x+ t
4 , µ = x− t .

Hint: Compute vαµ for v(α, µ) := u(x(α, µ), t(α, µ)) .
Alternatively: convert the derivatives in terms of x, t into derivatives in terms of α, µ .

Submission: 02.06.2023


