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A topology on e set X is a collection

T C Cx of subsets of X having the

following properties
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The pair Xie is called a topological

spec

Def Basis of a Topology
If X is a set a basis for a

topology on X is a collection B
of subsets of X called basiselement
such that



a For each xeX FBEB such

tent x EB
b If ye B n Bz For B B EB

then FB EB such tret
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Def Topology generated by a Basis

Given a basis B of X The topology

e generated by B is defined by
UET E for each x EU FB EB

such that xe Bc U

Examplet Very weak coase topology

I d x

Example very strong fine topology

X Pex



Example Given a normed space x 11.111

define the basis

B Bar I xeX no

then the topology generated by B is

the norm strong topology

Terminology
Consider two topologies t and a

If Tee then y is said to be

weak than Y and t is

said to be stronger then a

Weaktopogies
Consider a collection of continuous
real valued functions

F d F x 112 I f continuous
on a topological space X We define
the F weak topology as the weakest

topology for which every function int continues



Lemmat Let x In c X F a collection

of continuous real valued functions

Then

xn x in the F weak

topology
Fan fax
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Def The Weak Topology

Let X 11.11 be a normed linear space

The weaktopology of X 11.11

is defined as the

X weak topology of x 11.11

Def The Weak Topology
Let X 11.11 be a normed linear space
The www toplogonX is defined
as the

X weak topology of X 11.11



Lemond
weak topology on X

C weak topology on X't

c strong topology on X't
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If Xie is a top space Ac X is

nowhered use if int A D

EI sets of isolated points
EI Cantor sets

Lemmy E nowhere dense

E is open and dense



Def Meager First Category

A ex is meager first category in

X if A is a countable union at
nowhere dense sets

Def second Category

If A is not meager
then it

is of second categony

Def Generic sets

The complement of a meager set

is a generic set residualset

Thin Baire Category Than

Tet X be a complete metric space
If un n is a sequence of open

dense subsets of X then

It Un is dense in X

X is not a countable union of
nowhere dense sets



Proof
Goal show that for every open

set vex

vnLE.ua 0

It be a sequence at

open dense subsets of X Then UI
is dense in X which implies that for

every
V
open VA Va is open and

Unna ol
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such tret
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Furthermore i Uz n Bex r to and is open
Thies FBexurie Beef C Uznblx.ir

Cvn u.nu
Inductively define
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xu n
is Cauchy

X complete as xu x e Btn Yn

xe un E Un

Let En be nowhere dense

for all us 1

If suffices to show that

IE En to

Thus CE En MI En
Note In is open and dense
part ME Ee d D


