
 

Pf a let Ec I be a setof 1st category
Then E É En for some nowhere dense sets Ey n 13
let F CE then by Prop4.7 la

FA En is nowhere dense An FAEnC En

Hence F FAE FAEn is of 1stcategory

b Let En En k En m nowhere dense

É En É Enn NE

is of 1st category suice INN iscountable

C If E Xi SI CI then Prop4.74

Xi's is nowhere dense ti

E if Xi is of 1stcategory byparts

Prop4.81 Let Aid be ametricspace
a Every subset containing a residual set is residual
b The intersection of countable many residual sets is a
residual set

C If I d has no isolatedpoint then complement of a
countable set is a residual set

Ef By taking complement in Prop4.8



eg4.5 IR has no isolated point in standardmetric

Iq is nowhere dense t rational number

Q is of 1stcategory
Hence I IRI Q theset of irrational members is a
residual set in IR

Thm4.9 BaireCategoryTheorem

In a completemetricspace any set of 1stcategory has

empty interior

Pf Let thecomplete metricspace be Aid
And let E É En C I beof 1stcategory

where En is nowheredense in I An
Consider any openmetric ball Brix of I

Since E has empty interior by defu of nowhere denseness

EET n BrWo 0

let X E IET n Br Xo

Since both IIE BroXo are open

I n o s t BrXp C I IET n BrXo

and r s z as we can always choose a
smaller ball

BrXD ME 0



Now Er is nowhere dense ET has empty interior

III n Brix 0

Similarly to the above I X E III n BrCx

and k o with he such that

Brake C IIE JOB ex CNE
C Brix

Note that Brix C BrXD C GIETTABrdo C EET
Repeating the process we obtain Xabi CA
and trust C Rt such that

9 Brat Xue C Bryan
b Tnt E E
C Bran C I EJ Ajit n

Braun ME 0 Kj s n

By 9 b Xu's is a Cauchy seq Ex

Hence completeness of I I XE I sit Xu x

By 9 again Xn me Bryant Am 1,33

X E Bran
By a k X E I IET and BroXo

Since n is arbitrary XE I CHET II EET

xe EE n Broxo



IIF n Broxo 0

Al IEEn n Broko AIME n Broko

0
Since Broko is arbitrary E En has empty interior


