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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



CI
① f :lR→R

0 if ✗ El

f- 1×1 -_ { y× if ✗ > I

show f¢L
' ^

t-i-i.ME/-hod:-
Find a sequence

# In? ,

of L
' functions with

fn Ef

and ffn→ ✗ .



PY

¥¥÷÷÷
Define

f-n= f- • ✗
a ,z]

+ b- • ✗
( 2,37

t.o.tt ' ✗ ( n -bn]

Then
,
fn(✗ Is fcx )

for all ✗ c- IR

and n > 1 .

Note fn is
a step function

for

each nzl ,
so fn C- L

'

for n7l .



Note ELJfn=J§=zÉ ✗ cask]
=ÉÉ[k-cn-iD-E.IE
k=2 ME

Suppose f- c- L
'

.

Then ff would be a
finite number

and since fn If
for all

nzl

we
would have

Etnsff.Efadiuero@R-2haseYiIsiBvt1nig.E
.

'ñ=x

But then ff would
be infinite .

Contradiction .

So
,
f- ¢ I . ☒



Don't worry about 5cal P⑥
Just assume

result is true .

Can look at Weir
doe

I sent to
see

how to

adjvstthep.ro#



⑧ pay
(a) Let f- and h be

measurable functions .

Show f- th is a
measurable function .

pr
Let f- and h be measurable

functions .

Since f- is
measurable

there

exists a
sequence

of L
' functions

( fnln? ,

where
f.→ f

on

an
almost

everywhere
set
FER .

Since g
is measurable

there

exists
a sequence

of L'
functions

(go.tn? ,

where gn→g
on

almost everywhere
set
GEIR .



Nole FRG is an
almost P&

everywhere set .

Thus
,

if ✗ c- FAG then

1in ( fnlxltgr.CH/--flx1tgCx
)

^^ fn(×)→f(× ) since
✗ c- Fg¥×,→gcx)sin

So
,
fn+gn→ ftg

almost everywhere
.

Since fn , gn C- L
' for all

n > 1
,

we know
fntgn C- L

' for all n >
1
.

Thus
,
( fntgn )n? ,

is a
sequence

of L' functions
converging

almost

Bfnm
everywhere

to f- +9 . ←§y
So
,

f- tg is measurable . ☒



⑧ (e) PL
Let get .
Suppose f- is measurable

and

Ifl✗11<-91×1
for almost
±

]Then ,
fell .

proo
Let g

c- Ll and f
is measurable

with lfcx ) / Eg
(x ) for a.a

Then , g is
a non

- negative
function .

Since
lflx ) / Iga

) for almost
all ×,

then
- give

f- (x ) Egcxl
for

almost
all ✗ .

Thus, mid
{-91×1,11×1,91×1}=1-1×7

for almost
all X .



Because f- is measurable PI
and gel

' and 970

We know mid {- g,-fg}EL
'

Since mid { - g ,f,g3EL
' and

f- = mid {
- g , f , g

} almost
everywhere,

we know from class /previous
Hw

that f-Eli
☒


