
Chapter 8 : Baire Spaces and Dimension Theory

For X compact, the space 2(X , IR") of continuous functions is complete in the

sup (or uniform) metric
,
and hence is a Baire space.

Embedding theorem Every compact metrizable space X of topological dimension

m can be embedded in R2m+
·

&...
---

(Baire spaces can be used to
prove

the existence of a continuous (nowhere - differential real-valued function
, though we won't cover this.



















(2) Why is Us dense in 2(X
,

12m+1) ?
Let feel

,
1R2m+) .

Given GO
,

we must find galle with g(f , g)+8.

GH-ball IR2m+1

E/4-ball X

Cover X by finitely many open sets [V, . .. ..
Un3 S

.

t. m ①

f
(1) diam Vi < EX in X Vi

--

(2) diam f(Vi) < Of in 12m+ 5 ⑧O

(3) SV, , . . . , Un3 has order =m+

This is possible since f is continuous
,

X has topological dimension m
,
and X is compact.

Let 2013 be a partition of unity dominated by EV, ....
Un 3 · · RThese are continuous functions Pi : X-[0 ,1 with Di : x+

· supp(oi) a Vi Vi, and · ZE , &(1) = 1 FreX
. ~E

For each i, pick Vi .
↓ g

Though5f(x) , .... fleul3 may not be in general position in R2mH, f(xz) IR2m+

we can pick zit/RIm+ with /Zi-Elwilk Of Vi

h ·
·

zuflan)

such that EE, . . ., En3 is in general position .

·
Z ,

Define g : X+ 1R2m+ by g(z)= Zi ·

f
zo · zn-1

f(x,)

-

,

f(xg) f(xn-1)
↑






