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Problem 1. Wave equation

utt − 4uxx = 0, (0.1)

(1) Derive D’Alembert formula with initial data

u|t=0 = cos x, ut|t=0 = x2,

and for x ∈ (0,+∞) solve the half line problem of (0.1) with given data

ux|x=0 = 0, t > 0.

(2) x ∈ (0, 1), t > 0, using separation of variable solve the initial boundary value

problem of (0.1) with given data

u|t=0 = x2 − 2x, ut|t=0 = 0,

u|x=0 = ux|x=1 = 0, t > 0.

Problem 2. Find the unique weak entropy solution of the following Cauchy

problem

ut + (q(u))x = 0, x ∈ R
u|t=0 = g(x)

with

q(u) = 2− u2, g(x) =


0 x ≤ 0

1 0 < x < 1

2 x ≥ 1

Draw the characteristic lines in (x, t) space and draw the graph of solution at t = 1

in (x, u) space.
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