Math. 401, Sec. 501 Spring, 2015
Homework 5, due March 10

1. Use eigenfunction expansion to solve the IBVP
ur(z,t) = Uge(z,t) + q(z,t), 0<z<1,t>0,
u(0,t) =0, w(l,t)=0, t>0,
u(z,0) = f(z), 0<az<l,
with
(i) q(z,t) = 2tsin(27x), f(z) = sin(27rx) — 5sin(4nz);
(i) q(z,t) = e tsin(3nrx) — sin(5mx), f(z) = sin(mz) + 2sin(37x);
2. Use eigenfunction expansion to solve the IBVP
up(z,t) = Uge(z,t) + q(z,t), 0<z<1,t>0,
ug(0,8) =0, wu,(l,t)=0, t>0,
u(z,0) = f(z), O0<az<l,
with
(i) q(x,t) =24 cos(2mz), f(x) = 2cos(mx) — cos(2mx);
(i) g(z,t) = (1 —a)t, f(z)= 2.
3. Use eigenfunction expansion to solve the IBVP
up(z,t) = uge(z,t) + q(z,t), 0<z<1,t>0,
uw(0,t) =0, wu,(l,t)=0, t>0,
u(z,0) = f(z), O0<z<1,
with

(i) q(x,t) = sin(%mc) — QSin(gmj), f(x) = sin(%w@;

(i) g(z,t) = tsin(inz), f(z) =sin(37z) + 2sin(rz).
4. Solve the following problem using the method of eigenfuncion expansion.
u(z,t) = uge(x,t) +q(x,t), 0<z<1,t>0,
u(0,t) =2t +t, w(l,t)=t>*—1, t>0,
u(z,0) = sin(27zx) — 3sin(6rz), 0<z <1,
g(z,t) =(4t+1)— 2t + 1)z, 0<z<1,t>0.

5. Solve the following problem using the method of eigenfuncion expansion.

u(z,t) = uge(z,t), 0<x<1,t>0,
2

t
u(0,t) = T u(l,t) =1, t>0,
u(z,0) =z, 0<z<l

(©AIl rights reserved P. Daripa 1



