
 

Supplementary concepts in Metric spaces Reverent to Functionspaces

Separable Spaces

Ref A metricspace II d is said to be separable

if there is a countable dense subset ECE

ie E is countable and E E

egs IR is separable as 0h is countable

and I IR

IR is separable see the proof of

the Ascoli's Theorem

GtaD dDisaparable by Weierstrass Approximation

Theorem D setof polynomials on Tnab

Then I Cab

E IR polynomials approximatedby polynomialswith

rationalcoefficients in supnam

Hence Pj F Chab where



Pg setof polynomialswith rational coefficients

is countable

af But Miais spaceof bounded functions on cars

is nonseparable omitted

B Compactness

Recall in the 4.1 Ascoli'sThm

Def A set K in a metric space is said
to be compact if every sequence ai k
has a subsequence converging

p K

to a

i.e K is precompact and closed
ie K has Bolzano Weierstrass property



Thai LI d metric space

k CE compact

Then c K is closed

2 K is bounded

3 K is complete
4 K is separable

The d metric space

Then

K is compact lie Bolzano Weierstrass Property

Everyoped cover of k has a finite
subarea Heine Borel Property



d Total Boundedness

Def let CE d be a metric space
SCE is called totally bounded

if He o 7 finite set txt Xa CE

St S C BeCx i

Then A metric space 7 is totally bounded

every sequence has a Cauchysubsequence

I may not complete Candy subseg maynotconverge

than A metric space is compact
it iscomplete and totally bounded



Final Exam

Chl Fourier Series

Riemann Lebesgue lemma

pointwise and uniform convergence

Weiestrass ApproximationTheorem

L2 convergence mean convergence

Parserval's Identity

Chz Metric Spaces

Basic notations

Open and closed Sets

Interior closure boundary

Elementary Inequalities for Functions

Young's Holder's Minkowski's



Ch3 Contraction Mapping Principle

Completeness

Fixed points contraction

Perturbation of Identity
Inverse FunctionTheorem ImplicitFunction1hm

Picard Lindelof 1hm IVP in ODE

0h4 Space of Continuous Functions

Ascoli's Theorem

equicontinuity uniformboldness precompact

Arzela's Theorem

Cauchy Peano 1hm IVP in ODE

Baire category 1hm

nowhere dense 1st category residual

Applications ofBaireCategory 1hm

leg nowhere differentiable continuous functions etc


