
for all f- EH .

Exercise : pointwise bonded + equocts ⇒

uniformly bounded
,

Thom : Let ✗ be compact . If 7- a- CCA is

pointwise boarded and
equicontinuous it is totally bonded

.

Then (Arzela- Ascoli)
Let ✗ be compact. A subset F-cat) is compacts

if and only if it is closed
, pointwise boarded and equicontinuous .



Pf : Suppose HE CH) is pointwise boarded and equicontinuous .

Let E> 0
. Picks so if dlx,z)cS , Ifk) - flat / <¥

for all f- c- Fi . Let × , , -; Xk be a 8-net for X
, which

exists since ✗ is compact and hence totally boarded .

Pick M so that / f- G) / EM for all f-c- Fi and

all k KEK . Let yinyyy be a ¥ not see EMA] .
Let P be the set of factors from {×, ,> xk} to {yn-c.it } .

There are JK such factions .

Gum pep let Fip = { f c- Fi :/ f- (a) - p⇒ < ¥ : lsksk }
.

Observe U Ttp = Fi . ( f- c- Jr f- (E) c- C- Mom]
pep

14in - f-WK 44 )



Pick f.ge Flip , Let ✗ c- ✗ .
Pick ×
,
so that dG,x←)<s

.

pcxk)
Then

/ f- E) - gate / f-G)- fkn) / t / f-(E)-SHH
+ looked - glx) /

C ¥ 1- Ez + E

F
= E

since I Had - glad / E I Had- pad / + lplxid-glx.cl
L Eqt ¥ -

Hence d(fig)IE and diam ( Hp) E E as well
.

Thus He is totally banded .



for CH)
• p c- P

e.:| "¥÷¥i- 41

XN



Integration

Riemann Integral

[a. b] c- IR a < b

partition: * = ✗
•
<×

,
< - - - - - <xu=b

t
-

P → finite subset of [:b] that contains the endpoints .

step functions : step [ aob]

go step [ab] if the exists
'

a partition Pat [a,b]

such that g is constant on each interval like
, xD .



We call such a partition a stop parties for g.

fabg if g. c- Step [gb] .
W

↳ 1) pick a step partition for g
p -

a-✗o ch - - . < xn=b

2) Let dxk= Xia - Xia 11k£ h

b n

3) § g = [ g.< dxk
Where 9k is the

1<=1
constant value of

g on É, xD,

This is independent of the choice of step partition . How?



We say P
'

is a refinement of P if PIP
.

If P
,
and Pa are partitions we call RUB

the common refinement of the utwo .

P, % QUR
b

Sis = Sag f.bg
P
'

Pb
s

If P
'

is a refinement of P Jag = Jas .

↳
Exercise : proof by induction on the sizeof

P
'

- P.



Properties :

* E-ease. 1) Linearity
2) Monotonicity 91,92€ StepGb] g,Egz=> fabg.ffa.bg,

bb

Is f. lost3) 15.9

4) If c c- (a.b) they
b

Jag ← fig + fcbg (gc-stpfa.by )
-

9)
[go]

c- Step [gig

1=4
b



Monotonicity . Suppose g. § c- Step Caio] and g t.gl

Let P be a step partition So- both g and of •
b

b n

Then f. g = [ gkdxk E É Idk =£5
K= I 1<=1

g c- Step Gb] ⇒ Is / c- Step[a.☐
- Isl f g f 1g /
s b b

f- lies .
G

a Isis / ← 1%1"

- 1%14


