
Problem 1

(1) Find the Laplace transform of

e−3t.

(2) Find the Fourier transform of

e−3|x|.

Problem 2 Solve the following initial value problem ut = uxx, x > 0, t > 0,
ux(0, t) = 0, t > 0,
u(x, 0) = x2, x > 0.

Problem 3 Solve the following initial value problem utt = uxx − e−|x|, x > 0, t > 0,
u(0, t) = 0, t > 0,
u(x, 0) = ut(x, 0) = 0, x > 0.

Problem 4 Solve the following Laplace equation. uxx + uyy = 0, x ∈ R, y > 0,
u(x, 0) = −3, |x| ≤ l,
u(x, 0) = 0, |x| > 1.

Problem 5 Suppose u(x, t) satisfies the wave equation

utt = uxx.

Show that

v(x, t) =
1√
4πt

∫ ∞
−∞

u(s, x)e−
s2

4t ds

solves the heat equation
vt = vxx.
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