
 

cont'd

On the other hand I N 0 sit

dy Antre An t na Ni Uk 1,33

Then for any be An I bae Antk sit

I b bak E
Since Ibn C to I I subsef bae b Eto 13

By lemma b E A

Hence for bean

deb A e lb bye lb bkeltlbke by

Et baebtl

letting his deb A EE

Since be An isarbitrary we have

Fff deb A EE ta N

Combining with ftp.dla An e tat No



we have da A An s e th e Max No Nil

An A in K dit

Remark By the proof of Prop2 If An is Cauchy

then

GgAn A af to I I aneAn sit less an a

A af to i
I subset na and AnneAnn

sit Is any a

Prop3 S AEK A has nonempty interior's is of

1st category in K dit

Pf A has nonempty interior if and only if

A J K P for some Ap c to I

Fa ay xp E to I denote

Sap I AEK to K PS



Claims Sap is closed

Pf Let An be aseq in Sap sit

An A in K dit

By the proof of Prop 2 see the remark

A hat to 15 I an c An with Egan a

Now t a Eld B an A E An An 1,33

a fig an EA

A ok p hence A E Sap

Claim 2 K Sap is dense in K dit

Pf Only need to show that HAE Sap t E o

suff small

BY A A KI Sap 0

Let A A CHE E I E y it y
A is closed implies A is closed

I A E K



Since A doesn't contain HE E E

Sap

i A E KI Sap

Since A'CA Va EA dial A O

Itf deal A
0

On the other hand fu at A

if a d E I 7 then AEA

dla A o

if at 42 E 4 E I a'EA

such that la alle Ela

dla A miffy la all set

Hence together with the previous case

If da I E



data A Max LydiaA's Yea dealAl

E

A E BECA

Hence A E BECA n K Sap

BiteA n K Sap 0

Claims 122 together H K P Ceo is

Sap is nowhere dense in K dit

Hence
Ype Sa.p is of 1st category
xp

since Q is countable

Finally Q dense in R S C Ype Sa.p
xp

i S is of 1st category



Prop4 S AEK A hasat least one isolatedpoint

is of 1st category in K dit

Pt
sp Aek

IAEA sit dca Aya's
try b

or A lag

Clavel Sk is closed

Pf let An Esk and An A in K did

By def of Sk I ane An sit

dean Anan's s th th

or An an

Since Aneto I I subsef AneSit

Ane a

By lemma at A

If A 3as then AE Sk

If A lab then I be Alda

By lemma I but An sit Gig bn b



If I subsef he sit Ibun is a subsef of sane

then b leg b na A

which contradicts our choice of b

Hence I no to sit

but ane f l large enough s t ne s no

Ibne and s t

letting e is we have lb a 1st
Since be Alda's is arbitrary

dla Aka's inf lb al s tbeAya

Hence A E Sk

Claim2 KI Su is dense in K dit

Pf Only need to show that t AE Sa HE o

BE A n Kisa 0



By def of Sk I AGA sit

dea A Ya I
or A has

Note that it is possible to have more than one

such a if we are in the inequality case

Suppose that there are infinitely many such a's

then I see Ae EA such that de de if life

dlae Altar's It ve 1

Since GetACTo II I convergence subsef Ae

which wiplies Ide is Cauchy

However H d de de eh t ji ji

which is a contradiction

There are at most finitely many tan as an

Sit d ay Allay th



For any E o let Emin E at and

A Aul Tajo ago n to I

Then A closed A is closed AEK

Clearly ACA Lydia 7 0

On the other hand

de A AufD Tajo ago Ato is

a e A deal A o

a'era Daito deal A SEE

Hence
say da A EE

i data A max It dla A Hey da A

s E

i A'E BECA

clearly the argumentworks for the care A ta



Now suppose that I a'EA sit

Alla's a deal Alla's at
It At a then A C A A ha's

At ta d a'to la's
which is a contradiction

If dial Alya's 7th
Then a 4 taj d aj to

a EA and

da Aya's a deal Alda's eat
a a j fu sane j

which is a contradiction

A Sk

Hence A E BEA n Kisa

Claims 122 Sk is nowhere dense for all k

I Sk is of 1st category



Since A E S I a c A E o St

AnBeta 3a Euclidean ball

I k Ise sit AnBila la

dla Ana's s t

S C I Sh
Hence Sz is of 1st category

Thm S l AEK A nowhere dense without isolatedpt

is a residual ink dit and hence dense

Pf KIS AEK A has nonempty interior or

A has isolatedpointis

C S V Sz

Since Si Sa are of 1st category S US

and hence K'S are of 1st category



Remark An explicitexample in S is the

Cantor middle third set Canta ternary

depleted

i I I i

I



Final Exam

Chl Fourier Series

Riemann Lebesgue lemma

pointwise and uniform convergence

Weiestrass ApproximationTheorem

E convergence mean convergence

Parserval's Identity

Chz Metric Spaces

Basic notations

Open and Closed Sets

Interior closure boundary

Elementary Inequalities fa Functions

Young's Holder's Minkowski's



Ch3 Contraction Mapping Principle

Completeness

Fixed points Contraction

Perturbation of Identity
Inverse FunctionTheorem ImplicitFunctionThm

Picard Lindelof Thm IVP MODE

0h4 Space of Continuous Functions

Ascoli's Theorem

equicontinuity uniformboldness precompact

Arzela's Theorem

Cauchy Peano Thm IVP MODE

Baire Category Thm

nowhere dense 1st category residual

Applications ofBaireCategoryThm

g nowhere differentiable containers functions etc


