MA34110: PARTIAL DIFFERENTIAL EQUATIONS

Assignment 2

2024-25

Assignment due in via Blackboard or on paper by the end of Friday 8th November.

1. Classify the following equations as parabolic, elliptic or hyperbolic:

(8) Upy — Ugy + 2uy + 3ty — DUy, + 8u = 0;
(b) Yugy + 6ugy + uyy + uy = 0;
(€) Ugy — dugy + 4uy, = 0.

2. Consider the Cauchy problem

Ut = Upz, T ER, >0,
U(:U,O) = f(x)v ut(x,O) = g(l‘)

(a) Find the domain of dependence of u at (x,t) = (2,1).

(b) Let f(xz) = 0 outside the interval [—1,2] and g(z) = 0 outside the interval [1,6]. Find
the set E of points (x,t) such that u(z,t) must be zero for (x,t) € E.

3. Find the solution u(zx,t) of the one-dimensional wave equation on an infinite string
U — gy =0, z€R, t>0,
{U(% 0) = f(z), wlz,0)=g(2)
with

(a) f(z) =z and g(x) = cos(z).

(b) f(x) = In(z? + 6) and g(v) = 323.

(c) f(z) =sin(z?) and g(z) = #;rs.
4. Using the method of characteristics, solve the equations

(a) 2uy + (cosx)uy =0, u(0,y) =eY,
(b) ug + 2uy + (22 — y)u = 222 + 3wy — 2y?, u(z,0) = z (harder!).
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