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1. For each of the following, say whether it is a scalar equation or system,
give the order, and state whether it is linear or non-linear.

(a) The 1+3 Dimensional Klein-Gordon Equation

utt − uxx − uyy − uzz + u = 0

(b) The Incompressible Euler Equations

ut + uux + vuy + wuz + px = 0
vt + uvx + vvy + wvz + py = 0

wt + uwx + vwy + wwz + pz = 0
ux + vy + wz = 0

(c) The Korteweg-de Vries Equation

ut − uxxx + 6uux = 0

2. u(t, x) = cos(ckt) cos(kx) is called a standing wave.

(a) Verify that it satisfies the homogeneous Wave Equation

utt − c2uxx = 0

for any k.

(b) Write it in the form u(t, x) = ϕ(x+ ct) + ψ(x− ct).
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3. Solve the initial value problem u(0, x) = f(x), ut(0, x) = g(x) for the
Wave Equation,

(a) with f(x) = (1 + x2)−1 and g(x) = 0,

(b) with f(x) = 0 and g(x) = (1 + x2)−1.


