
Compactness
Covers Let EEX

· An open cover of E is V = 3 Va : &EA3 of open sees VL in X

UVasuch thatE& det

· I has a finite subcover it I a finite see AoA
scon that EC CUoV

Compactnes
E is compare every open cover of E has a finite subcover

Compace and segusetially compare In metric space X
,

EEX

# is compact ES E is sequentially compact

Heine-Bore In meeric space X thatJatistics BW property ,
EEX

E is compact ES E is closed and bounded

Uniform continuity
↓ continuous On compare E =) f is uniformly continuous on E

Continuity preserves Compactness

- is continuous on Compare E => f(E) is compare in Y

Continuity and Pre-image

↓ is continuous on EE) f(V) is open in E
,
&V open in Y

=> f(B) is closed in E
,

&B closed in Y

Extreme Value Theeren OFE, fiEERR

- continuous on Compact E => Ea
,bEE S . % . flos()

, fib)

Continuity of Invest function

- continuous on compare t, one-force I) fl is continuous
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Images and inverse (pres images Lea X
, Y be sets

,
fix - Y

,

1) Let B
,

D
,

ELEY
,

&GA some index see

of
"

()=そ × 5 X : fluzGEatorJoe α 5 A ) 二皆A
対ほ )

of(2
aEa ) = そ× GX:x ,θα5A 3 =2

A

"E)f

。 f
[

D ( B ]= { 4GX : fx)ε B ardfoxsfB ) = f 1[B] \δ
"
(B)

2) Let B,
D
, EnEX ,

LEA

a f (2mEa) = 35St2: XGE αfor soreασA }=QAf(ほ )

아 (있쉽] 드 없
모
α

)· f(DLB) 1 f(D(fIB) equality when t is one to one

Density and separable Lee EEX

· E = 2 XeX : Fro
, BrixnE +03

· E is dense in X if E = X i. e. VVAP openin X
,

UnE + Q
'

· X is separable if it has an countable dense subset

Lindelof's The Let X be separable, EEX

Every open cover YVa : dEA] of E has a countable subcore

in 9 . ②そak KIN) EA st . 感 Vak

Subspace Jopology Lat X be a meeirspone, E* X
, U

,
AI E

1) u is open in EE) Ean open set Vin X S
.t . UtUnE

2) A is closed in EE) I a closed set B in X 3. + .

A = BrE
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Connected
Disconnected and connected Lee (X

,p) , EEX

· E is disconnected ite nonempty disjoint see, U and V
open in E

S.t. E = U UV

· E is connected if it is not disconnected

i
. e . E = UUV W/ U

,
V disjoint and open in E

ュ) U = 4 on V =Ψ

Open and closed in Connected 38E

# is connected EC O and E are the only subsets of E that are both open and closed in E

Intervals are connected in CIR
, d)

& is connected E E is an interval (abSE, it EC S. %. a < c (b = (EE)

Continuity Preserves Connectedness

↓ is continuous oncorrested E => f(E) Counscoed

Internedines Value The fiEEIR
- is continuous on connected E

,
f(a)b) for GbE

, Y Se· flu) < yafab
1> I * 3. 4. fsxs ay

Path connected

E is path connected E) Ex, yeE ,
E a continuous function f: 20, 13 ->Eulflos= x

,
fels =

y

path connected implies connected

E is path-connected => E is connected

Identity Then Let +
,g

: I-IR be analytic, where I is an open interval
.

EFTX51 : fix =gaxs)

If I contains a cluster poin of E
,

the fig on I
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Stone-Weierstrass
Uniform MetricSpace Lee X be compare, ((X)= 3 f: X -> IB : + is wel

For figE ((X)
,

11 fll=SeH , p Sg = Il le

The feef in ((X) E) fret uniturely on X

↑ lyebia Lee X be a set
,
A a set of functions from X to It

1) A is analgebra if :

f +

y , fy ,
afzA

.

Vf ,yEA ,
VLER Bi,

⑦> [流90 x
:

dKG1 R,
M
ε600}03}

2) A separates poines of X if: is the set of polynomial on IR

Yx,y6x u/xFy,
EfEA 3. %

.

f(x) Ffhy

3) A vanishes at no point of X it :

*xe X
, EfEA S. t f(x) *0

4 A isan alyebra =>A is an algebra

Stone- Meierstrass The Les X be compact, ((X) the uniform meeric space,
Ad ((X)

A iso an algebra ☆aCC 4), ire .EfECCx
)
, a asey3P3 in θ

· separate poss of X = J .
9.

. Prof uniformly on X

· vanishesot no poins of X

Weionstrass Approximation The "Special care"

↓ (ab =) Ea sequence of polynomials Pn -f uniformly on [ab)
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