Exercises 1 — MAT-INF4300 — Fall 2015

September 1, 2015
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Book, Section 2.5: Problem 1
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Show that

v(r) =

blogr+c¢, n=2
=z +c¢, n>3,
where b, ¢ are constants, satisfies the ODE
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n v =0.
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v (r) + "
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Define ®(z), for = # 0, by

1
— 5= log |z|, n=2
P(z) = { 27r1 1 >

n(n—2)a, |z|"=27 =

where «,, denotes the volume of the unit ball in R".

Show that )
T
DP(z) = ——— 0
(z) nay, |z|m’ z70,
and then conclude the estimate
C
IDO@)| < .



where C > 0 is a constant. Moreover, show that

D?®(z)| < —,
‘ ‘ ‘x‘n
for some constant C' > 0.
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Suppose f € C2(R"), and let
uw)= [ Ba-pf)dy  zew @
Show that
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Show that there is a constant C' > 0 such that

Ce? |loge|, n=2,
[ el on e
B(0,¢) Ce?, n>3,

where B(0,e) = {z € R" : |z| < e} C R" is the ball centred at the origin with radius € > 0,
and @ is the fundamental solution of the Laplace’s equation (1).



