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HWproblem-discu-s.in
After class on 12/1 ( weds )

%[

We talked about HW 8 # 1

Which is about showing
a

function f is
not in L

'
.

This discussion
is on the

class recording
at the

very
end of 12/1 .

Check it out .

[Fast
forward to

21:03 :3 ?ecding]

Note:_ In the
recording I

wrote

f- + It . . .
+ ¥ ,

Under a sum
which

is wrong .
It should

be { + It
. . -

+ ¥ ,,g,µµ,,µw,µy



Finale PIL
• Weds Dec 15

• opens at
5am on

Weds 12115

and closes
at 12pm noon on

Thursday 12116 .

• You will get
a 3hr

window

to take the exam

• covers
:

- Test 1 material

- Test 2
material

- Hw 8

- HW 9

• I emailed out a more
thorough

study guide



theorem: Let E) FEM 1¥
[That is, E and F are measurable

sets .]

Then :

① §EM and u( 4) =0

② If EEF ,
then µ(E) £µ(F) .

③ We have
that

MCEUF )tµ(EnFl=µ(
E) tµ( F)

④ Thus ,

MCEUFI £µ(
E) tµ( F)

and if
EAF =p

then

MCEAF ) =µ(
E) til (F) .

⑤ If FEE
and ,?¥!¥?→pe

then

µ( E- F) =µ( E)
-

µ (F)



⑥ If Ei , Ez, . .ynEn are measurable
,
then

M( Ek ) ± §,

u( En )

Moreover , if
E , ,
Ey . . >

En are
P①[

mutually disjoint
[ ie Ein Ej=¢
if it j]

then

u( En / =
Éultn )
E- I

⑦ If Ei , Ez ,
. .
.

is a
sequence

of

measurable
sets then

m( Eu )
⇐ ÉuCEn)

If Ei ,
Ez
,
ii.

are
mutually disjoint

[ ie Eire,
- =p if
i -tj) then

u(É,Ek)=Éu( En)f- I



PL
① X¢=Xc , , , c- L

' EMI
measurable
functions¥

function

so, ¢
is measurable .

And,

µC¢ ) =) ✗ ¢ =/ ✗ a. "
=L -1=-0

②SupposeEc
case Suppose

F is integrable,

ie Xp EL
'

.

By the lemma
from Weds

,

since

EEF and F is integrable , we

know that E is integrable .



Thus, ✗ c-
EL

'
.

Because EEF, by HW
,
we

know ✗
c-
( X ) I Xfcx ) for

all × .

Since ✗ e
,
✗ ⇐

C- L
' and ✗

c-
⇐ ✗F)

we know

u( E) =/ ✗ c-
EfXf=%FT

case Suppose F
is
measurable,

but not
integrable .

Then , µ
IF )=x

.

Since µ (
E ) is

finite or µ
(E) =x

we know

µ( E)
-< µ (F) .

#÷
=



③ Let E and F be measurable . :[
We must show

U( EVF / tµ(EnF1=µ(
E) tµ( F)

First of
all
,
note that by

Weds

since E
and F are

measurable

we know
EVF

and EAF
are

measurable .

Also, by
the previous lemma,

if

EUF is integrable
then since

C- a- EUF
and
FEEUF

we

would have
E and F integrable .



casel-e-ippse-isntigrabet.gs
Then
,
EUF cannot be integrable .

Thus, µ( E) =x
and µ(EUF)=x .

This makestµ(EnFl=µ¥tµ( F)

Same proof
as
case

1
,
just÷÷÷::÷÷'interchange

E and F .

SvpposeEandFa#
Then

,

✗ c-
C- L' and

✗ FELL .

B.



Thus, by HW 9 # 5Gt ,

✗ c- u==ma×{ Xe,Xf } c- L
' %L

So
,
EVF is integrable .

Because EAFEE
and E

is integrable, by
the

lemma

EMF is integrable .

By HW we know
.

✗
Eve

= ✗
c-
+ ✗F-

✗
Ent

Thus, µ( EUF)tµ(
ENFI

=) ✗ Eve -1J
✗ ENF

= SHE ✗F- ✗ ene)
-1J ✗ c- ne

=fxetfxf-fxc.net/XEnt--SXe-fxf--M(E) tie (F) .



s¥=÷É%L
ÉEEbmb1e .

We want
to show (4)

u(ÑEn)<_Ém( En )
k=l

and we get
= if the

sets
are

mutually disjoint
.

If any
of E , ,

Ez,
. . >
En are

not integrable,
then

En
will)ÑÑÉ

W=l

not be
integrable .

In this
case

both sides
of (t )

will be ✗
and thus

equal .

Thus we
can

assume
all of

Ei
,
Ez

,
. .

.

,
En are integrable .



This will imply that XE PK
is integrable where E=E,U . -

- VEN

[use ✗ E- Max {
✗
a
,
Xez

,
.
.

✗ En}]

Since ✗ c-
(x ) I Xqecx) for

all × .

C-¥1 ]

we
have that

u( E)=/ ✗ c-
E É S ✗ En
k=l

=ÉnCEn )

If Ei ,
Ez , .

En are
mutually disjoint

then by HW 4 # 4 ,
✗ c-

= § ,XEu

Thus ,

MCE / =/Xe=É , /
✗Eu=ÉM( Eu ) .
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