



































































































































54.2 Baire CategoryThenew

Def let I d be ametricspace A set E in I is dense

if t XE E and E 0

Ben ME 0

Notes I 1 Easy to see that E is dense E A

di's I is dense in I d

eg If I discretemetric then fu 0sec l and XE I

Be x 1 3 Therefore E is dense on I E I

ie I is theonlydense set in I discrete

eg In IR standardmetric Q and I IRI Q are dense

eye Weierstrass approximation theorem implies the set of all

polynomials O forms a dense set in Cto13 do






































































































































Def let I d be a metricspace A subset ECI is called

nowhere dense if
its closure does not contain any metric ball

it E has empty interior E 0

og 21 2 2 1,0 1 3 nowheredense in IR

Q hasemptyinterior but QE IR has nonempty interior

so Q is not nowhere dense

Note E is nowhere dense IIE is dense ni I

Pf E is nowhere dense

Axe I r o Brix GE SEE containson ball

VX E I r o Brix n HE 0

IIE is dense

Def Let I d be a metricspace A point X EI is called

an isolated point if 3 3 is open in 1


























































































































Notes As Ix's is always closed in a metric space

Ix's is both open and closed in I

x is an isolatedpoint

x isolated Ix is not nowheredense

egs IR has no isolatedpoints since2x's is notopen inIR HER

All points in 2 subspace of IR are isolated in Z

not IR

since Knez In Ben metricball in Z

But 21 subspace metric 12 discretemetric

unbounded t bounded E I



Prop47 Let I d be a metricspace

a E is nowhere dense in I

I E is nowheredense in 1

di if E C E E is nowhere dense in I

b Theunionof finitemany nowhere dense sets wit is

nowhere dense in 1

f If I d has ne isolatedpoint then every finite set
is nowhere dense

Pf a Trivial

b Let Ei Ez be nowhere dense sets

Then G I IET and GE Il ET are opendense set

Clearly G nGa is open

claim G nGz is dense in I

Pf H X EA r O

G dense Brix nG 0

I X E Brix AG



Since Brix n G is open I g o such that

BpXi C Brix AG

Now Gz dense Bpxi n Ga 0

Brix n G nGa Bpa D Gr 0

This proves the claim

Hence I 1 G AGa I IG UCA IGa

E U EI is nowheredense

By A I E U E C ETO E

E U E z is also nowhere dense

Then induction

Ei is nowhere dense provided Ey Ek are nowheredense

4 to be cont'd


