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1T¥ P¥
HW7#l

- I had the graphs

labelled 9
, , 9 , ,

9 , .
It should be

91 ) 92,93 .

I fixed this in
the solutions.

HW7# On the
second page of

the solution
I had

✗ 1=1×1--0
and

h(✗1=1 when ✗ c- CHAI .
It should

be ✗ ICH =L
and hcx)=0 .

I

fixed this
in the

solutions.

HW6#6_
- In the problem

statement I put
fn→g

almost

everywhere .

It should
be fn→f

almost everywhere .
Its

' fixed

NOW .



pgc
HW6_ - 4lb )

when calculating 8111 I forgot
to square the value .

Its fixed

online now .



Idea from last time is that P⇐
mid {- g

,

f
, g }

"

truncates
"

fbygoind-g.IO
EI From Hw ,

✗☒ is

not in L'
. <§"

But ✗ En ,n]

is in L
' for each

n > 1

and ✗ En,n]→✗R
a. →

on ←.#ÉÉall of IR .



1¥ Let f- :/R→R . PTL
we say

that f- is measvrable_

if for every g c- L
' where

g is non - negative ( ie g > ☐

we have that mid{- g. f. g } c- L
'

.

We will denote the space
of

measurable functions by Ñ .

IsmÉÉm
that if we truncate

f- by

an integrable [ integrable
means I]

g. 30
then that

truncation

mid {- g. f. g} will
be integrable .



HW9#5_ - Let h
,
KEL

'

.

Then
,
min { h, k} and

ma×{h,k}%L
are in L

'

.

Here

max{h,k}(x)= max {
hcx )
,
kcxl }

min{h,k}(x)=min{hC×bkCÑ

theorems L' C- Ñ

That is
,
if f- is integrable,

then f- is measurable .

proo Let fell .

Pick some get with
930 .

We need to show that

mid { - g , f , g }
is in L

'

.

By Hw 9 # 5
,

min { fig } c- L
'

.

Thus again by
HW 9 # 5

max { -9 , min {f. g}} c- [ .



Thus,
midfg.bg }=max{ - g. min { f. g}} %L

is in L
'

.

Thus
,

f is measurable . ☒

MeDomiduthm
Let ( fn )n? ,

be a sequence
of

L
' functions .

Suppose that
f :1R→1R

and fn→ f- almost everywhere
.

Suppose that
there exists

9€↳ 970,

where I fn / s g
for all

n > 1
.

[means : 1fn(✗11<-91×1
for all ✗

c- RJ
and n > 1

Then
,

fell and

proof'sf =/ in Jfn Handout .
n→x

☒



theorems. Let f :lR→lR . PI
f is measurable Iff

there exists
a sequence (fn )F= ,

of L
' functions

such that

f- (x) =/ in
fnlx ) for

almost
all XEIR .

ntx

proo
(A) Let

f :lR→R
.

Suppose ( fn / n
?

,

is a
sequence

of L
' functions

and

1in f. (
x ) =

f- (x )

n→x

for almost
all ✗ c- IR .

Let's show that
FEÑ .



Pick any GEL
'

with g > 0 . PLL
We want to show that

mid {- g , f , g} is in L'
.

Let hn=mid{ - g ,fn,g }
for n> 1 .

Then since -9,
fn
,
GEL

'
we

know
that

hi-midE-g.fr ,g}=max{
- g. minsfn ,g}}

is in L
'

.

Not that

I -91×11 if f.
(✗Is

- glx )

/ hnlx) / = { Ifncx) / if -91×1 _< fix) -91×1

191×11 if
91×1<41×1



We have 1-glx ) / = gcx ) ←⑧ pay
Also
,
when - gcx) Efncx ) ⇐ glx )

then Ifncx ) / s gcx ) .

And
, 1g 1×11=91×1 .

Thus
, / hnlx) / Eg (x )

for all ✗

and n 71 .

1¥:¥¥÷¥¥¥¥¥÷÷÷÷÷÷÷me,y;zmiagg,f.,g}µ=mid{-g,f,g
for almost

all ✗

By HW 9 # 7- (b),

Liz hnlxl
= Liz mid

{ - g ,fn,g}(✗I

= mid {- g ,
f
, g} (x

)

for almost
all ✗ .



Thus
,
( hnln? ,=(mid{ -9,1mg } )n? , PK

is a sequence of L
'
functions

that converges almost everywhere

to mid {- g,f,g } and

Ihnlxl / =/ midE-g.fr ,g}(
✗11

[where gel
']

E. gcx)

for all ✗
EIR and n> 1 .

Thus
,
by the

dominated
convergence

theorem ,
mid {-9,1g

} EL
'

.

So
,
f- EÑ . ☒


