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1. Let u : R? — R. Suppose u € C?(R). Consider the transformation z = rcos(f) and
y = rsin(f) such that » > 0, —7 <6 < 7. Let v : [0,00) x [—7, 7] — R be given by

v(r, 0) = u(z,y)
with z = rcos(f) and y = rsin(f). Show that
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2. Let d > 2, u:R% — R. Suppose u € C?(RY). Let
u(z) = (| z )
where v : [0,00) — R and v € C([0,00)). Then show that
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3. Let D= {x € R?:1 <|z |< 2}. Solve the following Dirichlet problem.
Au = 0,ifzeD

0, if |z|=1

1L if |z]|=2, 22>0

= —1,if |z]|=2, 22<0
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(you may assume that the above problem has a unique solution).

4. Find u : [0,00) X R — R such that

ou 9%u
— =K_—,t>0,zeR
ot o v
with initial value S+ T
w(0,2) =T1_1<4<0+ Slocgc1 + ——14—0 (1)
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(you may assume that the above problem has a unique bounded solution).

5. Justify the following statement: Let D = {z € R? :| z |< 1}. Solving the Dirichlet
problem:

Ay = 0, ifzxeD
= g0, if |z|=1Lz=(1,0),—7<0<m

ie equivalent to obtaining the fourier series expansion for g.



Correction from Hw 7:

3. Find u : [0,00) x R — R such that

0*u  0*u

—_=Z_t>0,z€R.
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with initial value u(0,z) = 0 and %—?(O,m) = 4 cos(bz).

4. Find u : [0,00) x R — R such that

0*u  0%u

ﬁ = % -l-ﬁ(t)a(x), t>0,z €R.
with initial value u(0,z) = f(x) and %(O,x) = g(z). Assume that f, g, are linear functions
and ( is continuous.



