
 

mÉI in Analysis

Mt

calculus we are concerned
with solving problems of the form

fit get
Flo a

f IR in

In ODE we solve problems attueform

It fit GIFU I o.o Ird
Flos ee Ird

where G Ird Ird is nice

which leads to

E FAS EDGEDFLA
FLO I e Ird

If 7618 is diagonalizable then

in a c e v

dat hits I nets
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Now consider PDE

Fetid Geeta

Foix g x e some function
space

where he is a differential operator

I lineerize

dat flt x T fit x

Fco x g x

where T is a a linear operator

evelop geometric topological
theory of spaces of functions

Develop analytic theory of linear

operators on function spaces



Linears paces

Def Linear Spaces vector Spaces

A set X is a lineerspace

vector space over a field K

if
i yo ex Otx x Kxtx

ii If a Bek x y EX

then axt By EX

Def Normed Linear Space

A wormedlinearspace x 11.11

is a linear space X over IR o k

with a function 11.11 X o o

satisfying
11 11 0 E x O

ii Ilaxll lat 11 11 Vx X a GIR

iii CA inez Ilxtyllellxlltllyll
Then Hill is called a none



Exempted
ppd 11.11 d dimensional reel

space with the Euclidean norm

L m Norm I flying Sifldu

Cb in Fitr ir f continuous
and bounded

Norm
supremacy little P fall

Notary worm gives rise to a

metric
p on X defied by

f x y lx yll

Two norms Hill and Il Il are said

to be equivalent if 7127 s f
C IN XII E 11 11 E C 11 4

Any worm defines a topology
called the normtopology

strong topology



Ffff.at x ii n be a normed

linear
space A series Ex

net

is said to cog if

17,11 Ex x 11 0
n 1

This is denoted II x x

The series I xu is said to converge

absolutely if

I Axall Ld
n

That A normed linear spree x 11.11

is complete iff

every absolutely convergent series

in X converges to an element in X

Prf



Banachspaced
Def Banach Space

If a normed linear space

X 11.11 is complete as a metric space

then X 11.11 is called a Banach

Spey

Exempted ten is a Banach space

L u fix in fitted
with the norm

yfyp Sfpd
X

is a Banach space

Cleo.is f o.is site f continuous

with the norm

117116 11,1 1

is a Banach Space



Coca firirl f continuous

compactly supported

w the sup norm

is a normed linear space but

not a Banach Space On Pset 1

BÉ Hand Basis

A subset B of a linear space
X

is called a Hamelbasis for X

if each xox can be expressed as

a unique finite liner combination
of elements in B

Lemond Every linear space has a

Hemel basis Peeta



Def Schauder Basis

A subset Sen of a normed
linear

space X 11.11 is called

a Schaude Basis if for each

xe X there exists a unique

sequence xu CIR e t

Éx en X

If the convergence is absolute
then en is an unconditional
Schauder Basis


