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Problem 1. Solve the initial value problem

z, |z]<1

Uy = gy, u(x,0) = {07 o > 1

for the heat flow in an infinite rod using the Fourier Transform (convolution
formula, impulse response formula).

Problem 2. Solve the initial value problem

U = 100Uz, u(z, 0) = & sin(kx), ug(x,0) = —& cos(kx)

Solution to Problem 2.

Using the D’Alembert’s solution of the wave equation in one dimension

x+ct
e 1) = g lfla—ct) + flaren] + o [ gls)ds

1
2 —ct

substitute in the given initial data f(z) = & sin(kz) and g(x) = —&p cos(kx)
and obtain

x+ct
/ (=& cos(ks)) ds

—ct

u(z, t) = %[50 sin(k(x—ct)) + Eo sin(k(x+ct))] + %

= % [(c+ 1) sin(k(z—ct)) + (¢ — 1) sin(k(z-+ct))]



