Matematiikan ja tilastotieteen osasto

Mitta ja integraali

20.10.2020

1. Olkoon A C R O-mittainen eli m(A) = 0. Osoita, etti

m({e*: z € A}) = 0.

2. Osoita, ettéd joukko
A={(z,y) eR*: 2>1, 0<y<1/2%}
on mitallinen ja ettd mq(A) < .

3. (a) Olkoon A C R"ja f: A— Rjag: A— R mitallisia funktioita.
Osoita, etté joukot

{zeA: f(z) <g(z)} ja {ze€A: f(z)=g(z)}
ovat mitallisia.
(b) Olkoot fr: A — R, k € N, mitallisia funktioita. Osoita, ettd
joukko

{z € A: on olemassa raja-arvo lim fi(z)}
k—o0
on mitallinen.

4. Laske raja-arvo

o

lim e RV cos(k + 2?) da.

k—o0 1

5. Olkoon f: R — R integroituva. Osoita, etta
k+1

liminf/ |f] =0.
k

k—o00
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1. Let A C R be of measure 0, m(A) = 0. Prove that

m({e*: z € A}) = 0.

2. Prove that the set
A={(z,y) eR*: 2>1, 0<y<1/2%}

is measurable and that ms(A) < oo.

3. (a) Let A C R* and f: A — R and g: A — R be measurable
functions. Prove that the sets

{reA: f(z)<g(x)} and {ze€A: f(x)=g(x)}
are measurable.

(b) Let fr: A — R, k € N, be measurable functions. Prove that
the set

{z € A: the limit kll_glo fr(x) exists}
is measurable.
4. Find the limit
lim b eV cos(k + 2?) d.

k—oo [

5. Let f: R — R be integrable. Prove that

k+1
liminf/ |f| =0.
k—00 k



