Homework Assignment 4 (Due Date: March 18, 2014)

1. (20pts) Consider the following equation
Ugy — 4y, =0

(1) (5pts) What is the type?
(2) (15pts) Find the general solution
Hint: write u, = v.

2. (20pts) Solve uy = *uy, for 0 < z < +oo,u(0,t) = 2, u(z,0) = z,us(z,0) = 0.
3. (20pts) Consider the following wave equation:

U = dUgs, 0 < x < 1

u(z,0) =1, u(z,0) =1
u(0,t) = u(l,t) =0

Find u(2,2).

4. (20pts) Solve
Up = kg, 0 < < 400
u(z,0) =0,0 <z < 400

u(0,t) =1
Write the solution in terms of foﬁ e P dp.

5. (20pts) Consider the following diffusion equation
U = kg, + f(x,t),0 <z <1,t>0

u($’ )= ¢(:L‘)
uz(0,t) — apu(0,t) = g1(t), us(1,t) + ayu(l, t) = go(t)

where
Qo Z 07 aq Z 0

Use the energy method to show that the solution to the above problem is unique.



