



































































































































HW 4 2023 Ans all questions

1 Showthefollowing quasi regularity
propertiesfor outer measure it

Let

M H to Then

i m A ring MCG open G
A

Ii F a Go set H.tn nGn2As.t.mttD
mte

whereeach Gn is open

2 Let En men he a sequenceofmeasurable
sets

and let E him if En AnEre Tn

where Tn EEK K n Show that

m E E liming m Eu
m

via the following consideration
m E ling m Tn limningm Tn f limning m Eu






































































































































3 Let I a b be a nonempty finitelength

interval Show that it intersects its

shifted niterval Zt I and that

I u HI is an niteral with length

At 8 111 provided that 13118.117

and I f o 1

4 Let E be a measurable set with

non zero finite
measure Show that

E E contains O as an interior point
i

Let a E 4,1 Then 7 an open interval
In such that

a ME L M En Ia

and

Very
O E En Ia En Ia

E E E
we g m a












































Indeed for taka COIC In new

of Est
m IT In

M E NEI In
nel

É m En In and hence

n

I at least one
term M En In all In

for some MEN

To show suppose
otherwise that F ZECHS

13K HII sit 34 RHS

3 En Ia digit from En Ia f k

and it follows from 03 applied
to Infor I

and ft En Ia V En Ia E HI a u Fa
often Ella

that
2 Mm En Ia m Zt En Ia 1 Tm En Ia

I In

24 lead leading to 29C contradicting

24491



Note The result in Q4 is known as

the Steinhaus Theorem Another proof
isgiven below

5 Let O me we g E is bounded

By the inner and outer regularity applied to

small enough E O F open G and

closed so compact by the Heine BordTh K
With K E E E G such that 2 M K m G

Then the standard compactness implies I 8 0

Sit Kt Volo E G It remains to show

H VEC E K K E E E

If not F Z E LHS but Z R Hs then

34 K and K are disjoint subsets of G as

JtK E VH K E G



m 13th U K f m G

2m k

contradicting our choice of K G




