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1.(33 pts.) Solve u, —u,_ =0 in the upper half-plane —o < x <0, 0 <# <o, subject to the initial

condition #(x,0)=x if —0 <x <. You may find the following identities useful:
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2.(33 pts.) Use Fourier transform methods to find a formula for the solution to u, —ku_ = f (x.¢) inthe

upper half-plane —o < x <0, 0 <7 <0, subject to the initial condition u (x, O) =0 if —0 < x <00,
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3.(33 pts.) Solve u,, +u,, =0 inthe square —1<x <1, —1<y <1, subject to the boundary conditions

u(——l,y)C?O if —-1<y<1, u(x,~1)@0§>u(x,l) if -1<x<1, and u(l,y)@:os(gy}rsin(ﬂy) if

—1<y<1. Youmay find useful the fact that if & is a positive constant then every solution to
X"(x)—a’X (x)=0, X(-1)=0
is a constant multiple of X (x)=sinh (& (x +1)).
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A Brief Table of Fourier Transforms

7 (x)

1 if —b<x<b,
0 otherwise.

1 if e<x<d,
0 otherwise.
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X if 0<x<b,
2b—x if b<x<2b,
0 otherwise.
e”™ if x>0,
0 otherwise.
e” if b<x<g,
0 otherwise.
e” if —b<x<b,
0 otherwise.
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“if e<x<d,
0 otherwise.
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