MAT4301 — Suggested exercises from Evans —
week 43

October 17, 2025

1. Problem 3.5.4

2. Problem 3.5.5 (a) and (c). Note that the solutions you obtain with the method of
characteristics may not be global solutions, try to solve the PDE in part (c) on
the domain U = {x € R? | x5 # 2}.

3. Problem 3.5.6 for the setting when n = 2. In part (b), the concise hint given in
Evans is, show that ds(v(X (s, x, 1), s)J(s,x,1)) = 0 provided v(x,7) is a
solution of the PDE stated.

Hint: writing X (s, x,1) = (x1, X2), use the the ODE
X(s,x,1) = b(X(s,x,1)) = (b'(X), b*(X)) and the chain rule to show that

Xl = bl (X)X}, + b, (X)XE,.

and similarly for X, 3x,~'



