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e OPPGAVE 1: Let f(z) = |z| on [, 7] be extended to a 2m—periodic
function.

a) Show that the Fourier series for f is
Z cos(2n + 1)z
(2n + 1)2
b) Give arguments that show

(2 1
|z == — = Z CO(SQ 7:;2 , whenever —r <z <7
n

Also, compute the sum1+3%—|— 5%4— 7%—}—

c) Show that

o0 -
; 2n+1)4 _6
d) Clarify why, and in what sense, the following equality holds on [—, 7]:
_281112n+1 1 Wl
2n+1 N ———



e OPPGAVE 2: Let gx, k= 1,2,3,..., be a family of good kernels on
R and suppose that f : R — C is bounded and continuous. Show that

for every z € R: klim (gr * [)(z) = f(2)
t—r 00

e OPPGAVE 3: Let the function f be defined by

a) Show that the Fourier transform for f is

. 1 1
O=1Tr 1 %

b) Calculate the integral

[ee] $2
[

¢) Does the inversion formula hold for f at x = 07

e OPPGAVE 4: Consider the fourth order Schrodinger equation
(T T — t>0,zeR
uw(0,2) = f(z), w€R

a) Find a solution candidate u(t,z) using the Fourier transform
and show that

f € L*(R) = limu(t) = f in L*(R)

t—0

b) Show that

¥ §4f€ L*(R) = % exists in L?(IR)



