Math. 4581, Homework assignment, due on November 19, 2018.

1.(5 pts) Find the Fourier series for the function

U s
f(l’): 0 ™ T
—7T<.’13<—§,§<.’13<7T.

2.(5 pts) Solve the boundary value problem

Upz +Uyy =0 for 0 <2,y <1
uz(0,y) =0, u(l,y)=0 for 0<y<1
u(z,0) =1, uy(z,1)=0 for 0 <z <1

3.(5 pts) Find the bounded solution of Laplace’s equation in the region Q = {(r,0) : r >
1,0 < 0 < 7} subject to the boundary conditions u(r,7) = u(r,0) = 0 for » > 1 and
u(l,0) =1for 0 < 0 < .

4.(5 pts) Let D > 0. Find u satisfying

((ug(t,x) = Dug,(t,z) for 0 <z <1,t>0

1
u(0,x) =

1
1 —<z<1
g SFS S

[ u(t,0) =0, ug,(t,1)=0 for t>0.

5.(5 pts) Solve the initial boundary value problem

Uy = Dug, +au 0<z<1,t>0
u(0,z)=z(l—2x) O0<zxz<l1
u(t,0) =0, wuy(t,1)=0 t>0,

where D, a > 0.
6.(5 pts) Let u satisfy

Uy = a*Uyy 0<x<1,t>0
uw(0,2) = 2%(1 — 2)?, w(0,2)=0 0<z<1
ugy(6,0) =0, wuy(t,1)=0 ¢>0.

Evaluate u(t,0.3) at t = 5/a,t = 7/a, and t = 10/a.
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7.(5 pts) Solve the initial boundary value problem

U = AUy x>0,1>0
2
u(:L',O):§, u(z,0) =2 >0

u(0,t) =t* t>0.
8.(5 pts) Use the parallelogram rule to evaluate u(1,0.3) and u(1.3,0.3) if u satisfies

Ut = dUypy O<IIJ<1,(J5>O
u(0,z) =z(x —1), w(0,z)=0 0<z<l1
u(t,0) = 4t%, w(t,1)=0 t>0.

9.(5 pts) Use Laplace transforms to solve the boundary value problem

You(t,x) —2Yi(t,2) + Yue(t, ) =0, O0<zxz<1,t>0,
Y(0,2) = Y;(0,2) =0, 0<az<1,
Y(t,0)=0,Y(t, 1) = F(t), t>0.



