MA 419 Assignment 1
Due Wednesday 25 October 2006

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. If linear,
state whether it is homogeneous or inhomogenous.

(a) The 143 Dimensional Wave Equation
Upp — Ugy — Uyy — Uz = 0
(b) The 141 Dimensional Klein-Gordon Equation
U — Ugy = U
(¢) The 143 Dimensional Eikonal Equation
Wil =
(d) The Incompressible Euler Equations

Uy + Uy + VUy + WU, + Py = 0
UV + UV, + Uy +wv, +py= 0

Wy + UW, + vwy + ww, +p, = 0
Uy + 0y +w, = 0

(e) The Euler-Tricomi Equation
Upy = Ty
(f) The Korteweg-de Vries Equation
Ut + Upge — OUU, = 0
2. Find all solutions of the first order linear homogeneous equation
Uy — xuy =0
3. Find all solutions of the first order linear homogeneous equation

U — TUy +1Tu =0

4. Solve the initial value problem for the Wave Equation
Ut — Ugy = 0

with initial data
1

u(0,2) =0 u(0,2) = T




