1. (40 points) S .

With the aid of the expansion
2. sinnz
T—x=2 , <z <,
Z n

n=1

solve the following problem.

ug(,t) = Uge(z,t) +t(m—2), O <z <7, > 0;

J/Uf”"
d u(0,t) =0, u(n,t) =0; u(z,0) =0.



2. (20 points) Verify that all of the conditions of the Fourier sine integral repre-
sentation are satisfied by the function f defined by

z when 0 <z <1
flz):=4 2—z when 1 <z <2
0 when 2 < Qor x> 2

and show that for 0 < z < o0,

do.

flz) =~

2 /°° (2 sina — sin2a) sinax
T Jo

o



3. (40 points)
Find the bounded harmonic function u(z,y) in the semi-infinite strip D<z<
00, 0 <y < 1 that “satisfies the conditions u(z,0) = 0, u(0,y) = 0 and u(z,1) =
f(z), where f (z) is the function given in problem 2. /,\ |
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