MAU34215 Assignment 3
Due 2026-11-04

1. (a) Suppose u is a solution to the initial value problem
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E(t’x) _ k@(t,x) =0, u(0,z)= f(z)

where f is bounded and continuous. Prove that

/+oo lu(t, z)| dz < /+OO |f(z)|de.
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(b) With hypotheses as above prove that the inequality above is strict
if and only if there are points z; and xo where f(z;) > 0 and
f(l’g) < 0.

2. (a) Find a polynomial equation satisfied by solutions of the initial

value problem
x

for Burgers’ equation.

(b) Is there a classical solution to the initial value problem from the
previous part which is valid for all values of ¢t and z?
Hint: You may find it helpful to consider the values of Ou/dx on
the line x = 0.



