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Tao 8.2.7

we start by noticing that for the set

{ ✗ c- [ on] : I × -815¥ for infinitely many integers a.9}

it is obvious that we can limit a to azo and 9 to 9>-0

since if the condition is false for a > 0.9>0
,

then it is false

for 1- a. g) , / a
.

- g) •

and I - a
. -91 . Using the same argument

for the relationship between a and q we find

that we only have to consider 0 s as 9
.

for an a. q ,
let say :{ xeco.IT :/ x- aqls § } .

This is co.IT if

g. It and [ g- § . I -1¥ ] . This is an interval :

Sag :[ 0,91A [ E-§ . ; -1¥ ] , by monotonicity , since

sa.gs [ftp.g -1¥] :& ,g

we have

mlsa.glsmf5a.gl 52¥
We now find the measure of ÉE" mlsa.gl by

q=t IT

a g o
g

b a

{ { mfsa
.g) SEE 21psec [ q = a { I

9-TET 4% art 9 g:p q 4kt

and since P > 2
, a ¥, converges. and thus

I Fmcsa
. g) has finite measure

. By Borel - Cantoni . the
9 :p Et

set { ✗ c- [ on] : I ✗ - g-1¥ for infinitely many integers a ,9}
has measure Zero

☐



Exercise 8.2.9

We start by noting that /Rfnsytn ,

so on R fu is measurable
.

and mflflr) ) sign ,

for an e> o and n EN let

✗ :{ ✗ ER : fix > In } .

Then Xi-f://E.to )) and ffnlxj-mlff.MS/rfns-i .

R

Got stuck here
.

Credit for next step goes to

Shnqi He !

Define

s
. :{ ¥

✗ exn

0 ✗ ¢ ✗
n

for all ✗ c- An
,
Snsfn and

Sphinx? - Ensign my :& .

Now we have shown that for an E > 0
.

ttnzt

w/ { ✗ ER : fix >¥3)s& .

Now consider ✗ = Uxn for each E > 0
.

We know that Xn is

measurable
,

so Vxn is measurable
,

and by sub additivity ,
m(X)sIm(Xp SEE 's :c

ist ist

We now have that for E> 0
, nzy there exists ✗

St was E. lets now look at RIX
,

for all I c- RIX
,

because I ¢11
,

there exists on Nzt sit
.

for all h? N

fails # < E. and with the same N
,

I fix ) -01=-11×1 C E
.

Thus fnlx ) converses pointwise to 0 for ✗ c- RIX


