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① Let
0 if ✗ £1

f- (✗ I = { ¥ if ✗ > I

9
I - 0

ya - •#£•-<"←•ÉF
Consider the step function

g. =
É # ' ✗ (ki , k]
R=2

So
,

q ,
= £ ' ✗ ( 1,2 ]

92=1-2 . ✗
( 1,2]

+ b- • ✗ (2,3]
etc .



Note that g. ( ✗ Is fcx ) for all ✗ ER .

For example here is a picture with

9 , and
f- on the same graph .

I -

ya -o-o.co#a-of--.s:H-------h-F-q=?a÷÷x*+÷x?⃝
Since qn is a step function

for each

nzl we have
that Q E L

'

for each n> 1
.



We now show that f- ¢4 .

Suppose instead
that f- c- L' .

Then ff is a finite real number
.

For each n> 1
,
since an

C- L
'

and f- c- L
' and 9ns

f

we have
that Scheff .

Also,
if n > 1

,
then

S9n=Ék .tk-1,41
-_É¥

k=2

Thus
,

for all n >
1 we

have
that

§¥s ff
.

d-+ . . .tn/-



But, Liz
£=x

because
it is

£ + b- + 4-
too .

which is one
off from

the harmonic
series .

This implies that
Sf is not

a
finite real

number .

Contradiction .

Thus,
f ¢ L' .

So
,
f- is not Lebesgue

integrable . ☒



② Let
1 if ✗ C- [0,1)

✗ +1
if ✗ C- [ 1,2)

f- (× )= { ×z if ✗ C- (2) 3)

lncx )
if ✗ c- [3,4 )

0
otherwise

I

¥ " f
•
10¥÷iE

[Note that In (3) II. 0986 ,
In /41=1.3863]



f- is bounded on [0,4] .

f vanishes outside [0,4] .

And

C- ={ ✗ C- (0,4 ) / f is discontinuous
at × }

={ 1
,
2,3}

has measure
Zero .

Thus
,

from a theorem in class

f- C- [ .

So
,
f is Lebesgue integrable

.

Since f- = f. ✗ [0,4 )

everywhere and
f c- L' we



have that f. Xcom) C- L
'
.

Thus
,
f-EL'( [0,4) ) .

☒


