
7. 4 Q -9 .

Let Ph , Pri c- PLI) s.t.LI/-,.pnj-LlfDLlfz.pn) → Llfz)

let Pn be the common refinement of Ph , Ph .

Write Pn=(✗ 1 ,
. . . . . ✗ K) .

Llf , , Pri) + Llf, .PH

ELIF, , Pn) + Llfa , Pn)

= Éfinf f. 1×7 + inf f- 11×7) lxi - Xi- 1)
I I ✗ C- [Xi-i.✗;] ✗ C- [Xi-i.✗;]

E É Tnf (f. 1×7+-1,1×7) Hi - Xi- 1)
I I ✗ C- [✗i -i.✗ i]

=L If ,+ fz , P)

I Llfitf,)

letting n→oo , we get

Llf , ) -1 Llfz) I Llfitfz)



7.4 Q.IO

Let f, 1×1 = { 1 , ✗ c- ☒n Eal]

0 , ✗ c- Qin [0,1]

fzlx) = {
I ' ✗ c- ☒

'n -10,1)

0 , ✗ c- an [0,17

Then f- , (X) + f, 1×7=1 t ✗ c- [0,13
.

Given any partition P = (✗ii.. . , ✗K) ,

Llf , , P) = Éinf f-H) ( ✗ i - ✗ i-i) = 0 Since by density of Oi,
i -- I ✗ c- [✗ i-1.x;]

7- yie-lxi-iix.in/Q
' ⇒ fly ;) =p ⇒ inf f. 1×7=0 Hi

✗ c- [✗i-i , ✗ i]

Llfz , P) = Éinf HH ( ✗ i - ✗ i-i) = 0 Since by density of ☒ ,
i -- I ✗ c- [✗ i-1.x;]

7- 2-f- Exit /✗ i]no ⇒ fix ;) =p ⇒ int f, = O ti
✗ c- [✗i.Xi)

i. Lif D= sup Llf, >P) =D
PEPE)

Llfz) = Snp Llfz , P) =D
PEPLI)

However ,

Llfitf, , P) = É 1- Hi - ✗ i.D= I
F- I

-

'

, Llf , -if,) = sup Llf , + fz , P)
= I

PEPLI)

! . Llf ,) + Llfz) = 0 < I = Llfitfz) .



7.4 Q-12

Since f is strictly increasing on -10,17
,

inf fix = I
✗ c- I > In ]

sup f- 1×7 = (In )
'

✗ c- I . In]

for i =/ , . . - in .

n n

i. Llf . Pm) = ¥
,

1¥11 'ñ1=n↳¥li -11
'

=¥¥É_i
= # ' f- In-1) (n) 12h- 1)
=
In - 1) 12h-1)
6h '

n , n

Ulf .tn)=É#?tn= 1m¥, "

= ntstfnlhtl ) 12h-11)
=
In -11112h-11)

6h2

V-nlimhlf.ph) = link -1112h
-1) = dim 11-4712 - In )=§n→oo n→oo 6h ' n→ae 6

Llfipn) £11T) ⇒ tztllf) . by letting n→oo .



To Ulf , Pn)
= dim In -11112h-11) =D ;m 4+4112+47 = § .

n→oo 6h2 n→oo 6

Ulf , Pn) 7 Ulf ) ⇒ § > Ulf) by letting n→as.

i. § > Ulf) 741-171-3
.

'

. Ulf) = 41-1=1-3



8. I Q.tl

✗

✗+n

- 0 = ¥n Since ×> o .

Let e>0 . Note that on -10 , a] ,

✗

✗+n
t an

Let N c- sit . In < E as ns.N

Then t ✗ c- to , a] , tan < E as n>N .

i.1¥) converges uniformly on EO.at
.

However , note that for ✗ so , ¥n = 1¥ is increasing .

i ' II ¥nlfo⇒=dz¥n = 1 tn .

'
" " ¥n It, ,•,

-1>0 as n→oo

i. 1¥) does not converge uniformly on EO.org



8. I Q . 12

Let fnlx) =
n×

I-1h
-
✗
2

f-n'1×1 = 4th
-
✗2) (n) -thx)(2h4)
( Itn2×42

= 4th
-
✗2) (n) -thx)(2h4)
( Itn2×42

=
n- n3×2

( Hn'×y2

if:(⇒{
> 0 when 0 <✗< nt ⇒ fn attains global max . at ✗ =L
< 0 when ✗ > in on [0,00) .

For each a > 0 , let N c- NS.t.nl <a. for n7N

Then for n>Ni , trial < 0 ⇒ fi is strictly decreasing .

'

'

' llfnll [a.⇒
= fnla) =

ha

triad
→ 0 as n→oo

.

i. The cow. is uniform on Ia ,a) .

However , llfnll go,
= fnlnt) = hint =

1- →o as n→oo
think 2

i. The conn is not uniform on food .



8. I Q .B

When ✗ 1=0 ,

dim / nx
Hnx
) = dim / ¥+×) =¥=1

When ✗ = 0 ,

limfnxHnx )
= 0

On [a. a) ,
hx

ltnx
- I =

hx - I - n×

Hnx
=

- l

ltnx

11
nx

Hnx
- 1111-a.a) = 11¥11 [a.ay = ¥na → 0 as n→oo .

i. The conv . is uniform on [a ,@ .

Write fnlx) = n×
ltnx

' 1-1×1 = { 1 , ✗so0 , ✗ =O .

Then fnlx) - fix) = {
-¥ . × > 0

0 , ✗ = 0 .

For ×> 0
lfnlx) - f-1×11 = ¥n× → 1 as ✗→ 0-1

i. llfnlxl - f-1×71 /µ ,
= I → 0 as n→oo

.

i. The conv . is not uniform on to ,oo) .


