COMPLEX ANALYSIS - HOMEWORK ASSIGNMENT 10

Due Monday, April 21, 2014, at the beginning of class.

Please write clearly, and staple your work !

1. PROBLEM
Consider the Poisson kernel
_ 1—r2
1 —2rcos(2m0) + 12 '
Prove that the following hold:
1
(1) [?, P(0)dd =1forall 0 <r < 1.
2

11
P.(09) O<r<1,9€(—§,§].

1
(2) supp<,<1 ff% | P-(0)]d6 < oc.
(3) For any n > 0,
lim |P(0)]d8 =0
r—1- |6]>n
(4) P.(0) = P.(—0) = P.(0+1) is a 1-periodic, even function, monotonically decreasing
in 6 € (0, 5], and can be written in the form

N— 3

1
2
PO = [ xio0(©)auto)
for 0 < r < 1, where the measure p is defined by
1 1
dp(9) = (D Pr(9))ds — Pr(5)0(0 — 5 )do
with § denoting the Dirac distribution (defined by [ g(z)d(z)dz = g(0)).

2. PROBLEM

Assume that f € C(9D) is a continuous function on 9D, parametrized by 6 € (—%, 3]
(thus, f(0+ 1) = f(0)). Prove that

u(z) = (P + £)(0) = / P PO - ) f()dd ==,

D=

is harmonic in D.

3. PROBLEM

Let f € C(OD) be a continuous function on dD, parametrized by 6 € (—3, 3]. Prove that

lim sup |(P.*f)(0)— f(0)|=0.
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