Baire Category Theorem

(x, A) complete metric space

A countable infersection of dense open sets is dense:

G QJ_C;X oclznse (@:X) + open
:> m Q,j is also dense
d:1

Notions: Let (X,T) be a topological space.

(1) Mg_ x nowhere dense (in X\ if (M)o:¢

(2) M < x meagre (im x\ <:> I\/] _ OS-KWCW%Y@ dense
(se’f of first category (im X\) g=1 )

(3) Mg— X nonmeagre (im X\ <:> M is not meagre
(se’r of second oa’feqom(iw XX)

Baire category theorem: (X, A) complete metric space

:> each open set (:,é ¢> is of second category (in X)

Special version: (X'A> complete metric space :> >< is of second category
(in X)

nowhere dense

Application: C([O/ﬂ) — O,\A: U Bg—i

-

functions that are nowhere di#erenfiab\e}

J -
\/«D\f‘f"umcfioms that are differentiable
- at least at one point in [0,1]

Baire

:> 3 7-L¢ nonmeagre, 3 is dense in C([O/ﬂ>



